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A.B.  R. 
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A.Oa. 
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A.  G«. 
A,  Go.* 
A.  0.  B.* 

A.G.  D. 

A.  H.  Sin* . 

A.1I.* 

A.K.C 
A.II. 
A.  N.  B. 
A.M.W. 

A.B.O. 

A.S.H. 

A.  W.  H.* 


Frictton. 


Ganii. 


Alvred  Baston  Rendle,  M.A.,  D.Sc,  F.R.S.,  F.L.S. 

Keeper,  i  Department  of  Botany,   Britiah  MuMum.  Author  ol  Text  Book  on 
Classification  of  Ftowering  Piants;  &c. 

Sis  Alexander  Blackie  Wzuiak  Kenkedy,  LL.D.,  F.R.S. 

Emeritus  Professor  of  Engineering,  University  College,  London.  Coiuutting 
Engineer  to  Board  of  Ordnance. 

Aethto  Cayley,  LL,D.,  F.R.S. 

See  the  bic^raphical  article,  Cayley,  Arthur. 

Augustus  Edward  Hough  Love,  M.A.,  D.Sc,  F.R.S. 

Sedleian  Professor  of  Natural  PhUosophy  in  the  University  of  Oxford.  Hon. 
Fellov  of  Queen's  CollM;e;  formerly  Fellow  of  St  John's  Cc^l^,  Camtxidge. 
Secretary  to  the  London  Mathematical  Society. 

Arthur  Everett  Shipley,  M.A.,  D.Sc,  F.R.S. 

Master  of  Christ's  Colleee,  Cambridge.  Reader  in  Zoology,  Cambridge  University. 
Joint-editor  of  the  Camortdge  Natmral  History. 

Sir  Axcbibau)  Gedoe,  LL.D. 

See  the  biograiUiical  artide,  Gsieib.  Sir  A. 

Rev.  Alexander  Gordon,  M.A. 

Lecturer  on  Church  History  in  the  Univeruty  tA  Manchester. 

Hon.  Archibald  Graehe  Bell,  M.Inst.C.E. 

Director  of  Public  Works  and  Inspector  of  Mines,  Trinidad.   Member  of  Eucutive 
and  L^istarive  Councils,  Inst.C.E. 

Arthur  George  Doughty,  C.M.G.,  M.A.,  Litt.D.,  F.R.,Hist.S. 

Dominion  Archivist  of  Canada.  Member  of  the  Geographical  Board  of  Canada. 
Author  of  The  Cradle  oj  New  France;  &c  Joint-editor  of  Documents  rioting 
to  the  Constifittionai  History  of  Canada. 

Arthur  Hamilton  Sioth,  M.A.,  F.S.A. 

Keeper  of  th?  Department  of  Greek  and  Roman  Antiquities  in  the  British  Museum. 

Member  of  the  Imperial  German  Archaeological  Institute.   Author  of  Catalogue 

of  Greek  Sculpture  t»  tke  BriHsk  Museum ;  &c. 
Rev.  Allen  Menzies,  D.D. 

Professor  of  Divinity  and  Biblical  Criticism.  University  of  St  Andrews.  Author 

of  History  of  Sdigion ;  &c.  Editor  of  Iteview  of  Tteofogy  ami  PkSosopky. 

Agnes  Mary  Clerke. 

See  the  biographkal  article,  Clerke,  Agnes  M. 

Alfred  Newton,  F.R.S. 

See  the  biographical  article,  Newton,  Alfred. 

Alfred  Neave  Brayshaw,  LL.B. 

Author  of  Bible  Notes  on  the  Hebrew  Prophets. 

Alfred  North  Whitehead,  M.A.,  D.Sc,  F.R.S. 

Fellow  and  Lecturer  in  Mathematics,  Trinity  Collq;e,  Cambridge.     Author  of  ■ 
A  Treatise  on  Universal  Algebra;  &c. 

Alexander  Ross  Clarke,  C.B.,  F.R.S. 

Cokmel,  Royal  Engineers.    Royal  Medallist,  Royal  Society,  1887. 
the  trigonometrical  operations  trf  the  Ordnance  Survey*  1854-1881. 

AxEZAMDER  Stuart  Murxay,  LL.D. 

Seeithe  biographical  article,  Murray,  Alexander  Stuart. 

'  IMeriek  IL,  Roman 

Emperor; 
French  Revolution: 

Republican  Calendar; 
Geniuuiy:  History  (m  pari$ 
and  BiUiop'apky. 

^  A  complete  list,  diomi^;  all  individual  contributors,  appears  in  the  final  volume. 
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Adolphus  WnuAU  Ward,  Lrrr.D.,  LL.D. 
See  the  biographical  article,  Ward,  A.  W. 

Hon.  Bertrand  Akthur  William  Russell,  M.A.,  F.R.S. 

Formerly  Fellow  of  Trinity  College,  Cambridge.  Author  o( 
Geometry;  Princities  of  MaihemaHcs;  &c. 

Bertha  Subtees  Fhilfotts,  M.A.  (Dublin). 

Formeriy  Librarian  of  Girton  Coltege,  Cambridge. 

Charles  B£hont,  Litt.D.  (Ozon.). 

See  the  biographical  article.  BfiuoifT,  C. 

Hon.  Carroll  Davidson  Wright. 

See  the  biographical  article,  Wright,  Hon.  Carroll  Davidson. 

Charles  Everitt,  M.A.,  F.C.S.,  F.G.S.,  F.R.A.S, 
Sometime  Scholar  of  Magdalen  College,  Oxford. 


Charles  Francis  Atkinson. 

Formeriy  Scholar  of  Queen's  CoU^,  Oxford.  Captain,  lat  City  of  London 
(Royal  Fuuliers).  Author  of  The  Wilderness  and  Cotd  Harbour. 
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Wavs:  Military 
Operations; 
Garnuuiy:  Army; 
Gibraltar:  History. 


Carlton  Huntley  Hayes,  A.M.,  Ph.D. 

Assistant  Professor  of  History  in  Columbia  Univeisity,  New  Yoric  City.   Monber  •{  Gelaslnt  IL 

of  the  American  Historical  .^sociation. 


:{ 


Gantfhanln. 


Clement  King  Shorter.  r 

Editor  of  The  Sphere.  Author  of  Sixty  Years  cf  Victorian  Literature',  Immortal  \  Gatkel^  EUialwflU 
Memories;  The  Srontis,  Life  and  Letters;  &c  )_ 

Chedoiolle  Mijatovich. 

Senator  of  the 'Kingdom  of  Servia.  Envoy  Extraordinary  and  Minister  Plenipoten 
tiary  of  the  King  «  Servia  to  the  Court  of  St  James's,  1895-1900  and  1903-1903, 

Sir  Charles  Malcolu  Kennedy,  E.C.M.G.,  C.B.  (1831-1908). 

Head  of  Commercial  Department,  Foreign  Office,  1872-1893.  Lecturer  on  Inter- 
national Law,  University  College,  Bristol.  Commissioner  in  tne  Levant,  1870-1871, 
at  Paris,  1872-1886.  Plenipotentiary,  Treaty  of  the  Hague,  1882.  Editor 
of  Kennedy's  Ethnological  and  Linguistic  Essays;  Diplomacy  and  International 
Law, 

Christian  Pkster,  D.-%s.-L. 

Professor  at  the  Sorbonne,  Paris.  Chevalier  of  the  Legion  of  Honour.  Author 
(AEtiidessurUrkgnede  Robert  lePieux;  LeDuchi  mironngien  d' Alsace  et  la  legende 
de  Sainte-Odite. 

Charles  Rayuond  Beazley,  M.A.,  D.Litt.,  F.R.G.S.,  F.RJI1ST.S. 

Professor  of  Modern  History  in  the  University  of  Birmingham.  Formerly  Fellow 
of  Merton  College,  Oxford,  and  University  Lecturer  in  the  History  of  Geography. 
Lothian  Prizeman,  Oxford,  1889.  Lowell  Lecturer,  Boston,  1908.  Author  of 
Henry  Ike  Navigator;  The  Daiwn  of  Modem  Geography;  &c. 


FiM  Porta. 


Fnula; 
RvdegoBi; 

Gcrmaiile  Iawi,  Barir* 


Gerard  of  Cremona. 


Claude  Regnier  Condes,  LL.D. 

Colonel,  Royal  Engineers.  Formeriy  in  command  of  Survey  of  Palestine.  Author 
of  The  City  of  Jerusalem ;  The  Bible  and  ike  East ;  The  HiUites  and  their  Language ;  &c 


:{ 


{ 


Gate. 


Galilee  (in  part); 
Galilee,  Sea  of  iin  part). 

Rev.  Charles  Taylor,  M.A.,  D.D.,  LL.D.  (1840-1908).  (" 

Formerly  Master  of  St  John's  College,  Cambridge.    Vice-Chancellor,  Cambridge  -{  GeOHMtfleal  COHttllttlty.  ■ 

University,  1 887-1 888.   Author  of  Geometrical  Conies  ;  &c.  I 

Cecil  Weatherly. 

Formeriy  Scholar  of  Queen's  College,  Oxford.  Barrister-at-Law. 

Sir  Charles  Wiluam  Wilson,  K.C.B.,  K.C.M.G.,  F.R.S.  (1836-1907). 

Major-General,  Royal  Engineers.  Secretary  to  the  North  American  Boundary 
Commission,  1858-1862.  British  Commissioner  on  the  Servian  Boundary  Com- 
mission. Director-General  of  the  Ordnance  Survey,  1886-1894.  Director-General 
of  Military  Education,  1895-1898.  Author  of  From  Korti  la  Khartoum;  Life  of 
Lord  Ctive;  &c. 

Dugald  Clerk,  M.Inst.C.E.,  F.R.S. 

Director  oS  the  National  Gas  Engine  Co.,  Ltd. 

Engine. 

DoNAUl  Francis  Tovey. 

Balliol  College,  Oxford.   Author  of  Essays  in  Musical  Analysis,  comprisii^  The  _ 
Classical  Concerto,  The  Goldberg  Variations,  and  analyses  of  many  other  classical 
works. 


GaUlee,  Sea  of  iin  part). 


Inventor  a[  the  Clerk  Cycle  Gas  -{  Qas  BBgtM. 


David  Hannay. 

Formeriy  British  Vice-consul  at  Barcelona. 
JVavy,  1217-1688;  Life  cf  Emilia  Castetar;  &c. 


Author  of  Short  History  of  Royal 


Fngae. 
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NaviU  Operations. 
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Br.  Ernest  Bakker,  M.A.  f 

Fellow  of,  and  Lecturer  io  Modern  History  at.  St  John's  CoU^,  Oxford.  FornwHy  -j  FBD^  Ktag  of  JeranllB. 

Fellow  and  Tutor  of  Merton  College.  Craven  Sdic^,  1895.  I 

■.  B.  EL  Edwin  Bailey  Eluott,  M.A.,  F.R.S.,  F.R.A.S. 

Wayn6eteProfesaorofPureMathematics,andFeUowo(M^dalenCdlege,Oxford..J  fSMiMfaw  iv 
Formerly  Fellow  of  Queen's  College,  Oxford.  President  of  London  Mathematical  )  ««»™"nrf  »». 
Society,  189&-1898.  Author  of  A^ebra  of  Quantics ;  &c.  L 

I.  C.  B.  Right  Rev.  Edward  Cuthbert  Butler,  O.S.B.,  DXitt.  (Dublin). 

Abbot  of  Downside  Abbey,  Bath.  Author  of  "  The  Launac  History  of  Palladius  "  "j  FnnOMaili;  RfV. 

in  Cambridge  Texts  and  ^udies. 

B.  B.  Lady  Eastlake. 

See  the  biographical  article,  EA3TLAKE,  Sir  C.  L. 

B.  6.  Eduund  Gosse,  LL.D. 

See  the  bngraphical  article,  Gosss,  Edmund. 

E.  J.  D.  Edward  Joseph  Dent,  M.A.,  Mu8.Bac. 

Formerly  Fellow  of  King's  College,  Cambridge. 

B.  0.*^  Edmund  Owen,  M.B.,  F.R.C.S.,  LL.D.,  D.Sc. 

Consulting  Surgeon  to  St  Mary's  Hospital,  London,  and  to  the  Children's  Hospital,  J  QuM«  iTWf 
Great  Ormond  Street ;  late  Examiner  in  Surgery  at  the  Universities  of  Cambridge,  '  * 
Durham  and  London,  i^thor  of  A  Manual  of  Anaiomy  for  Senior  Students. 

B.  FT.  Bmmr  Frestaoe.  f  ^  _  „ 

Special   Lecturer  in  Portiu^ese  Literature  in  the  Univeruty  of  Manchester.  J  Gwno; 
Commendador  Portugese  Order  of  S.  Thiago.   Corresponding  Member  of  Lisbon  I  Guvtt. 
Royal  Academy  of  Sciences  and  IJsbon  Geogr^khical  Society;  &c.  V. 

E.  W.  B.         Sn  Edward  Willxah  BRABROOr,  C3.,  F.S.A.  ^  f 

Barrister-at'-Law,  Lincoln's  Inn.  Chief  Registrar  of  Friendly  Sodeties,  1691-Z904.  J  «uuB<ik  Bmumm 
Author  of  Buiidmi  SoeieHts;  Providmt  Sodeties  and  Industrud  Welfare;  Institutions  ]  '""■V  vomam, 

of  Thrift;  &c.  I 

F,  O.C.  Frederick  Cornwalus  Conybeare,  M.A.,  D.Th.  (Geissen).  f 

Fellow  of  the  British  Academy.    Formerly  Fellow  of  University  Collne,  Oxford.  A  F^UMIll  BiM. 
Author  of  The  Ancient  Armenian  Texts  of  Aristotle;  Myth,  Magtc  and  Morals',  Slc  L 

F.  0.  M.         Francis  Charles  Montague,  M.A.  r 

Astor  Professor  of  European  History,  Univernty  Cdkge,  London.  Formerly)  awMh  awnlnHmi 
Fellow  of  Oriel  College,  6xford.  Author  of  Limits  of  Individual  Liberty;  chapters  1  hbtwiiwhi. 
in  Cambridge  Modem  History;  &c.  L 

F.  F.*  Sir  James  Fortescue-Flannery,  Bart.,  M.P.,  M.Xn8t.C.E.  r 

Ex-President  of  the  Institute  of  Marine  Engineers.  M.P.  for  the  Maldon  Division  -{  FmI:  lAquii. 
of  Essex,  191a  M.P.  for  the  ^pley  Division  tA  Yorkshire,  1895-1906.  L 

F.  G.  H.  B.      Frederick  George  Meeson  Beck.  M.A.  /  Gemuuiy:  Ethnogmpky  and 

Fellow  and  Lecturer  in  Classics,  Clare  College,  Cambridge.  \    Early  History. 

Francis  Henry  Butler,  M.A.  /  «_«w«-mm«».  A«n> 

Worcester  Co!l<^,  Oxford,  Associate  of  Royal  School  of  Mines.  -j^  mwoiMMiie,  bain. 


F.H.B. 

P.  J.  H.  Francis  John  Haveriteld,  M.A.,  LL.D.,  F.S.A. 

Camden  Professor  of  Ancient  History  in  the  University  of  Oxford.  Fellow  of 
Brasmose  College.  Fellow  of  the  Bntish  Academy.  F<ninerly  Censor,  Student, 
Tutor  and  Librarian  of  Christ  Church,  Oxford.  Ford's  Lecturer,  1906-1907. 
Author  of  Monographs  on  Roman  History,  especially  Roman  Britain;  &c 


GaoL 


Colonel  Frederic  Natusch  Maude,  C.B.  f 
-    Lecturer  in  Military  History,  Manchester  University.   Author  of  War  and  thei 
World's  Policy;  The  Ltipug  Campaign ;  The  Jena  Campaign.  I 


F.  B.  C.  Frank  R.  Cana. 

Author  of  South  Afrkajrom  tke  Great  Trek  to  Ike  Umom. 


nmneo-Oermu  War 

(in  part). 

Fnnch  Congo; 
Oerman  East  Afriea; 
Gemuui  Son1]i-W«tt 

Africa. 


F.  R.  H.         Frxedrtch  Robert  Helmert,  Ph.D.,  D.Ino.  / «         / .  .„a 

Professor  of  Geodesy,  University  of  Berlin.  \  WOdMty  part). 


F.  8.  Francis  Storr. 

Editor  of  thf 

F.  W.  B.*       Frederick  Wxluam  Rudler,  I.S.O.,  F.G.S. 


Editor  of  the  Journal  iff  Education,  London.  Oflker  d'Acad^mie  (Paris). 


DERICK  WILLIAM  RUDLER,  I.S.O.,  F.G.S.  f  -__-.4, 

Curator  and  Librarian  of  the  Museum  cS  Practical  Gecdogy,  London,  1879-1902.  J  «U1MI» 

Preudent  of  the  Geologists'  Association,  1 887-1 889.  |_Gem:  L 

G.  B.             Rev.  George  Eomundson,  M.A.,  F.R.Hist.S.  r««-i-  m  ir>.  1.1 

Formeriy  Fellow  and  Tutor  of  Brasenose  Coll^,  Orfoid.  Ford's  Lecturer,  1909.  \  Q«M™"  KDucky). 

G.L.             Georg  Lunge.  fFuel:  Gaseous; 

See  the  biographical  article,  Lunge,  G.  \  Gas:  Manufacture^  IL 

G.  8a.            George  Saintsbury,  D.C.L.,  LL.D.  f  FrMMh  Utanton; 

See  the  biographicsl  article,  Saintsbdrt,  G.  \  Ganttor. 
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GhadO. 


Rev.  Gritpiths  Wheeler  Thatcher,  M.A.,  B.D. 

Warden  of  Camden  CoU^.  Sydney,  N.S.W.    Formerly  Tutor  la  Hdsew  and 
Old  Testament  History  at  Mansfield  CoU^,  Oxford, 

HZLAXY  BaU£r1unn,  F.G.S.  (d.  X909). 

Formerly  Lecturer  on  Metallurgy  at  the  Ordnance  CoU^c,  Woohtidi.  Author  of  •{  Fml;  Solid, 
A  TreaUx  m  tke  MdaUiargy  of  Irem. 


{ 

ofj] 


Horace  Boumgbroke  Woodward,  F.R.S.,  F.G.S.  f 

Late  Assistant  Director,  Geokmcal  Surv^of  England  and  Wales.   WollastonJ  Gudrv 
Medallist,  Geological  Society.   Author  of  The  HiOory  of  the  Geological  Society  of  ] 
London;  Sec  I 


Hugh  Chisholu,  M.A. 

FormeHy  Scholar  of  Corpus  Christ!  College,  Oxford.  Editor  ai  the  iith  edition  -i 
of  the  Encyclopaedia  Britanmca\  Co-editor  m  the  loth  editbn. 


Gambetto; 

Gamett*  Blehud; 
Gtaorge  IV.  iin  parti. 


Hon.  Henry  Cabot  Lodge. 

See  the  biographical  article,  Lodge,  Henry  Cabot. 

Henry  Frederick  Baker,  M.A.,  D.Sc,,  F.R.S. 

Fellow  and  Lecturer  of  St  John's  College,  Cambridge.  Cayley  Lecturer  in 
Mathematics  in  the  University.  Author  of  ^de/V  Theorem  and  the  Allied  Theory;  Ac- 

Hugh  Longbottrne  Callendar,  F.R.S.,  LL.D. 

Professor  of  Physics,  Royal  Coll^  ot  Science,  London.   Formeriy  Professor 
Physics  in  MacGill  College,  Montreal,  and  in  Univeruty  CoU^,  London. 

Hugh  Mitchell. 

Barrtster-^it-Law,  Inner  Temple. 


-j^  GaUattn. 


Funetlon:  PimcHoiu  cf 
Complex  Variables. 


-[GQualtar  (in  pard. 


H.  Marshall  Ward,  M.A.,  D.Sc,  F.R.S.  (d.  1905).  f 

Formerly  Professor  of  Botany,  Cambridge.    President  of  the  Britidi  Myoological  J  /.  j^^* 

Society.   Author  of  Timber  and  Some  of  its  Diseases;  The  Oak;  Sack's  Lectures  on'] 
the  Physiology  of  Plants;  Diseases  in  Plants;  &c 

Henry  Nicol. 

Hugh  Robert  Mill,  D.Sc,  LL.D. 

Director  of  British  Rainfall  Oiganization.   Editor  of  British  Rainfall.  Formerly 
President  of  the  Royal  Meteorological  Society.   Hon.  Member  of  Vienna  Geographi- 
cal Society.    Hon.  Corresponding  Member  of  Geographical  Societies  of  Paris, " 
Berlin,  Budapest,  St  Petersbure,  Amsterdfun,  &c.    Author  of  The  Realm  of  Nature ; 
Tke  International  Geoffapky;  Sec 


neneU  lAngaage  (m  parti. 


Gaognp&r. 


Henry  WaLiAM  Carless  Davis,  M.A. 

Fellow  and  Tutor  of  Balliol  College,  Oxford.  Fellow  of  All  Souls  College,  Oxford,  ■ 
1895-1902.    Author  of  England  under  the  Normans  and  Angevins;  Charlemagne. 


r  Gaoflrey,  Archbishop  of 
York', 

Gaol^  (tf  HoDmoaUi; 
Gerard; 

Gervase  ot  Cantolniqr; 
Gervase  of  TUbiirjr. 


H.  Wickhak  Steed. 

Correspondent  of  The  Times  at  Rome  (1897-1902)  and  Vienna. 


{ 


Israel  Abrahams,  M.A. 

Reader  in  Talmudic  and  Rabbinic  Literature  in  the  University  of  Cambridge. 
Formerly  President,  Jewish  Historical  Society  of  England.  Author  of  A  Short 
History  of  Jewish  Literature;  Jewish  Life  in  the  Middle  Ages;  Judaism;  &c 


GaribaldL 

Frank*  Ji^b; 
Frankel,  Zeoharlas; 
Franld.  Ladwlg  A.; 
Frlednuum,  Heir; 
Gaon;  Gelger  {in  pan); 
GersooMes. 


John  Ambrose  Fleming,  M.A.,  D.Sc,  F.R.S. 

Pender  Professor  of  Electrical  Engineering  in  the  University  of  London.  Fellow 
of  University  Colle^,  London.  Formerly  Fellow  of  St  John  s  Colla;e,  Cambridge, 
and  Lecturer  on  Applied  Mechanics  in  the  Univasity.  Author  a  Magnets  and 
Electric  Currents, 


Galvanometer. 


John  Allen  Howe,  B.Sc. 

Curator  and  Librarian  of  the  Museum  of  Practical  Geology,  London.  Author 
Tke  Geology  of  Building  Stones. 

John  Bagnall  Bury,  LL.D.,  D.C.L. 

See  the  bi(^phical  article.  Bury,  J.  B. 

John  Bach  McMaster,  LL.D. 

Itefessor  of  American  History  in  the  University  ot  Pennsylvania.  Authcv 
A  Sistory  ^  the  People  ^the  United  StaUs;  Sec 


Fnller*!  Eutb. 


-j^  Gibbon,  Bdwaid. 


GaiflaU,  Jamei  Abzam. 


Jaues  Gairdner,  LL.D.,  C.B. 

See  the  biographical  article,  Gairdner,  J. 

John  George  Clark  Anderson,  M.A. 

Censor  and  Tutor  of  Christ  Church,  Oxford.  Formerly  Fellow  of  Lincda  College 
Craven  Fellow,  Oxford,  1896.  Conington  Prizeman,  1893. 

John  George  Robertson,  M.A.,  Ph.D. 

Protessor  of  German,  Uuiversi^  of  London. 
ture;  Schiller  after  a  Century;  &c. 


I  Gardiner,  Stephen. 


Author  of  Bislory  of  German  Literal 


Galatla. 

VreDIgrafh; 
German  Literature. 
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J.  Hn.  Justus  Hashagen,  Ph.D.  J  Frederick  Angiutai  L 

Privat-dozent  in  Medieval  and  Modem  History,  Univemty  of  Bonn.   Author  of  i     tnd  II.; 
Das  Skeinland  mid  die  franMOtiseke  HerrscHafL  [  Fndeiidc  WlUui  L 

J.  H.  Gr.        John  Hilton  Grace,  M.A.,  F.R.S.  f 

Lecturer  in  Matbematici  at  Peterhouse  and  Pembroke  Collie,  Cambridge.  Fellow  ■{  Geometry.  V. 

of  Peterhouse.  L 

J.  H.  H.         John  Henry  Hessels,  M.A.  -fFiut. 

Author  of  Gu/offterc:  an  Historical  Itmstigcaiom.  \ 

J.  H.  R.         John  Horace  Round,  M.A.,  LL.D.  (Edin.).  f 

Author  of  FewUU  England;  S^ies  in  Peerage  and  Family  History;  Peerage  and-\  Geoffrey  De  Honttmy. 

Ped^eeiSoc  [_ 

J.  HL  R.         John  Holland  Rose,  M.A.,  Lrrr.D. 

Christ's  College,  Cambridge. 
University  Local  Lectures 
Studies ;  The  Development  oj 


J.  Mt 


ige.    Lecturer  on  Modem  History  to  the  Cambridge]  (^-j™- 
University  Local  Lectures  Syndicate.    Author  of  Life  of  Napoleon  J.;  NaP€leon%c'\ 
of  the  European  Nations ;  The  Life  of  PiU ;  &c  L 


James  Moffatt,  M.A.,  D.D.  f  w^i.*!.  #1.. 

Jowett  Lecturer,  London,  1907.   Author  of  Historical  New  Testament;  &c  \  «*»™»»  BplSUe  to  the. 


J.  P^B.  Jakes  George  Joseph  Fendekel-Brodbusst.  f  puniiture 

Editor  of  the  Guardian  (London).  \ 

J.  ffl.  James  Sime,  M.A.  (1843-1895).  J"  Frederick  the  Great 

Author  of  A  History  of  Germany;  &c.  \     [in  part). 

J.  S.  BL  John  Sutherland  Black,  M.A.,  LL.D.  fpree  Chorcb  of  Seotiand 

Assistant  Editor  ^th  edition  Encyclopaedia  Britannica.  Joint-editor  <rf  the  -j  (.w  ^„~4\ 
Encyclopaedia  Bibltea.  L  r  J- 

J,  8.  P.  John  Smith  Flett,  D.Sc,  F.G.S.  f 

Petrographer  to  the  Geolwical  Survey.   Formerly  Lecturer  on  Petrology  in  Edin-  j  Pnlgurlte; 
buigh  University.    Neill  Medallist  of  the  Royal  Society  of  Edinburgh.    Bigsby  |  GabblO. 
Medallist  of  the  Geological  Society  of  London.  L 

J.  T.  Be.         John  T.  Bealby.  f 

Joint-author  of  Stanford's  Europe.  Formerly  Editor  of  the  Scottish  Geographieal  <  Georgia  (Russia),  Hn  part). 
Magazine.  Translator  of  Sven  Hedin's  Through  Asia,  CetUral  Asia  and  Tibet;  &c.  L 

J.  T.  C.  Joseph  Thomas  Cunningham,  M.A.,  F.Z.S. 

Lecturer  on  Zoology  at 
Fellow  of  University  Colle 

the  University  of  Edinburgh.   Naturalist  to  the  Marine  Biological 

i.  V.  B.  James  Vernon  Bartlet,  M.A.,  D.D.  (St.  Andrews). 

Professor  of  Church  History,  Mansfield  College,  Oxford.  Author  of  The  Apostolic  i  FronuneL 

Age;  &c.  L 

i.  Wa.  John  Weathers,  F.R.H.S.  f  _  „     .  m™.  r.„  i„„ 

Lecturer  on  Horticulture  to  the  Middlesex  County  Council.  Author  of  Practical  ^  ™'  and  Flower  Farming 
Guide  to  Garden  Plants ;  French  Market  Gardening ;  &c.  [    (fff  ^0  ■ 

J.  W.  "Bn,        James  Wyclippe  Headlak,  M.A. 

Staff  Inspector  of  Secondary  Schools  under  the  Board  of  Education.  Formerly 
Fellow  of  King's  College,  Cambridge.  Professor  of  Greek  and  Ancient  History  at 
Queen's  College,  London.   Author  of  Bismarck  and  the  Foundation  of  the  German 

Empire ;  6kc. 

K.  8.  Kathleen  Schlesinger.  r  .  . 

Author  of  The  Instruments  of  the  Orchestra ;  &c.  Editor  of  the  Portfolio  of  Musical  J  VlDraior; 
Archaeology.  [  Gelge. 

L.  D.  Louis  Duchesne.  T  o  1  i  » 

See  the  biographical  article,  Duchesne,  L.  M.  O.  ■[  Gelasius  1. 


the  South-Weatem  Polytechnic,  London.      Formerly  J  i5«troiiod«. 
lege,  Oxford.    Assistant  Professor  of  Natural  Histoiy  in  1 
rgh.  Naturalist  to  the  Marine  Biological  Association.  I 


nederick  III.  ol  Prussia; 
Gennany:  History  («»  pari). 


L,  H.*  Louis  Halphen,  D.-is.-L. 

Principal  of  the  course  of  the  Faculty  of  Letters  in  the  University  of  Bordeaux.  ■ 
Author  of  Le  Comli  d'Anjou  au  XI*  siide;  Secueil  des  actes  angetrines;  &c. 


Pnlk  Hem; 

Geofflrey,  Connt  ot  Anjon; 
Geoflrer  Plantaganet 


L.  J.  S.  Leonau)  James  Spencer,  M.A. 

Assistant  in  Department  of  Mineralogy,  British  Museum.    Formerly  Scholar  J  riaiaiw. 
of  Sidney  Sussex  College,  Cambridge,  and  Harkness  Scholar.    Editor  of  the  ] 
Mineralogical  Magazine.  L 

L.  V.  Ijnda  Mary  Villari.  J  Predertck  HI.  Bang  of 

See  the  biographical  article,  Villaki,  Pasqualb.  \  SIdly. 

IL  G.  Moses  Gaster,  Ph.D. 

Chief  Rabbi  of  the  Sephardic  communities  of  England.    Vice-President,  Zionist 


Con«%«s,  1S98,  1899,  1900.  Ilchester  Lecturer  at  Oxford  on  Slavonic  and  Byzan- 
tine Literature,  1886  and  1891.  President,  Folk-lore  Society  of  England.  Vice- 
President,  Anglo-Jewish  Association.  Author  of  History  of  Rumanian  Popular 
Literature;  A  New  Hebrew  Fragment  of  Ben-Sira;  The  Hebrew  Version  ^  the 
Secretum  Secretorum  of  AristoUe. 


Ghloa. 


M.  B.  T.         Marcus  Neebuhr  Tod,  M.A. 

Fellow  and  Tutor  d  Oriel  College,  Oxford.  Univernty  Lecturer  in  Ei^raphy.  -{  Gerousla. 
Jcunt-AUthor  of  Co/o/ofue  of  the  Sparta  Museum. 
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Oswald  Barron,  F.S.A. 

Editor  of  The  Ancestor,  1902-1905.   Hon.  Genealogist  to  Standing  Council  of  the 

Honourable  Society  of  the  Baronetage. 


{ 


Gemalogy:  Modem. 


Olaus  Magnus  Friedsich  Henbici,  Ph.D.,  LL.D^  F.R.S.  . 

Professor  of  Mechanics  and  Mathematics  in  the  Central  Technical  College  of  the  J  RAMmafaw  1  ir  biui  hi 
City  and  Guilds  of  London  Institute.   Author  ol  Vectors  and  Rotors;  Congruent  ^  «» 

Figuret;  &c  L 

Paul  Daniel  Alphand£ry.  f 

Professor  of  the  History  of  Dogma,  Ecole  pratique  des  hautes  Etudes,  Sorbonne,  ^  FratlCOlU. 

Paris.    Author  of  Les  Jdies  morales  chez  les  h6t£rodoxes  latines  au  dibut  du  XIII' 

sikcle. 


Philip  A.  Ashworth,  M.A.,  DocJuris. 

New  CoUeee,  Oxford.  Barrister-at-Law. 
of  the  EngHsh  Constitution. 

Peter  Giles,  M.A.,  LL.D.,  Lirr.D. 


Translator  of  H.  R.  von  Gneist's  History  \  Gemuuij:  Geoffaphy. 


Fellow  and  Classical  Lecturer  of  Emmanuel  College,  Cambridge,  and  Univ»rstty  J  n 

Formerly  Secretary  of  the  Cambridge  Philo-  ) 


Reader  in  Comparative  Philology. 

logical  Society.  Author  of  Manwd  0}  Comparaiioe  Phil^ogy;  &c. 

Philip  Lake,  M.A.,  F.G.S. 

Lecturer  on  Physical  and  Regional  Geoeraphy  in  Cambridge  University.  Formerly 
of  the  Geol(^;ical  Survey  India.  Auuior  of  Monofraph  of  British  Cambrian 
Trili^ites.  Translator  and  editor  of  Kayser's  Comparattve  Geology. 

Paul  Meyer. 

See  the  biographical  article,  Mbyer,  M.  P.  H. 

Robert  Adahson,  LL.D. 

See  the  biographical  article.  Adahson,  Robert. 


Gemuuiy:  Geology. 


Robert  Alexander  Stewart  Macalister,  M.A.,  F.S.A. 

St  John's  College,  Cambridge.  Director  of  Excavations  for  the  Palestine  Explora-  ■ 
tion  Fund. 


Wnmh  LanKUge  (m  pari). 

-^Gassendl  (in  part). 

Gadaid;  GalUM  (m  paft)\ 
Galilee,  Sea  of  (m  part)\ 
Gerasa;  Gerbdm; 
Gezer;  GlbeoB. 


Robert  Carruthers,  LL.D.  {1799-1878). 

Editor  of  the  Inverness  Courier,  1 828-1 878.  Part-editor  of  Chambers's  Cyclopaedia 
ef  English  Literature;  Lecturer  at  the  Philosophical  Institutiott,  Edinburgh.' 
Author  of  History  of  Huntingdon ;  Life  of  Pope.  \ 

Rev.  Robert  Hebert  Quick,  M.A.,  (1831-1891).  ( 

Trinity  College,  Cambridge.  Formerly  Lecturer  on  Education,  University  of  -{  FroebeL 
Cambridge.  Author  of  Essays  on  Educational  Reformers. 


Garriek,  DavM  (m  parii. 


Richard  Lydekker,  F.R.S.,  F.Z.S.,  F.G.S. 

Member  of  the  Staff  of  the  Geological  Survey  of  India,  1874-1882.  Author  of 
Catalogues  of  Fossil  Mammals,  Resiles  and  Birds  in  British  Museum;  The  Deer 
of  all  LaTtds;  &c. 


Galago;  Galeepltheens; 
Ganodonte;  Gelada; 
Gibbon. 


Robert  Nisbet  Bain  (d.  1909).  rp*«j«i«v  11  th 

AssistantLibrarian,  British  Museum,  1883-1909.  Author  o(Scandinavia,  tke  Polilical  \  ™iwiCK  ii.  ana  "l.  01 
HistoryofDenmark,NorwayandSweden,l5i3~l900;The  First  R0manmis,i6l3toi725;'\  Denmark  and  Horway. 
Slavonic  Europe,  the  Politteal  History  of  Poland  and  Russia  from  1469  to  1796 ;  &c.  L  Gedymln. 


Robert  Priebsch,  Ph.D. 

Professor  of  German  Philoh^,  Univernty  of  London. 
schriflen  in  England;  &c. 


Author  of  Deutsche  Hand-  ■{  Gennaa  Laagnage. 


{■ 


R.  Phen£  Spiers,  F.S.A.,  F.R.I.B.A. 

Formerly  Master  of  the  Architectural  School,  Royal  Academy,  London.  Past 
President  of  Architectural  Association.    Associate  and  Fellow  of  Kins;'s  College,  -i  Ganiler»  J. 
Loiulon.  Corresponding  Member  of  the  Institute  of  France.  Editor  of  Fet^sson's 
History  of  Arckiieclure.  Author  of  Architecture:  East  and  West;  &c. 

Richard  Webster,  A.M.  (Princeton).  r 

Formerly  Fellow  in  Clasucs,  Princeton  Univeruty.  Editor  of  The  Elegies  of  Maxim-  J  FranUIn,  Benjamin. 
tonus ;  &c.  |_ 

Stanley  Arthur  Cook,  M.A. 

Editor  for  Palestine  Exploration  Fund.    Lecturer  in  Hebrew  and  Syriac,  and 


formerly  Fellow,  GonviUe  and  Caius  CoUegej^  Cambridge.  Examiner  in  Hebrew  and 
Aramaic,  London  University,  1904-1908.   Council  of  Royal  Asiatic  Society,  1904- - 
1005.  Author  of  Glossary  of  Aramaic  Inscriptions ;  The  Laws  of  Moses  and  the  Code 
ofHanmuf^;  Critical  Notes  onOld  Testament  History;  Religion  (^Ancient  Palestine, 


Gtneaioej:  Biblical\ 
Genesis. 


Viscount  St  Cyres. 

See  the  biographical  article,  IddESLBIGH.  ist  Earl  OF. 

Samuel  Rawson  Gardiner.  LL.D.,  D.C.L. 
See  the  bic^phical  article,  Gardiner,  S.  R. 


{ 


GalUeantuL 


Thouas  Ashby,  M.A.,  D.Litt,  (Oxon.). 

Director  of  British  School  of  Archaeology  at  Rome.  Formerly  Scholar  at  Christ 
Church,  Oxford.  Craven  Fdlow,  1897.  Conington  Prizeman,  1906.  Member  of 
the  Imperial  German  Archaeological  In^ute. 


/George  I.,  IL,  III.; 
I  George  IV.  (tn  p(urt). 

FraseatI  Fregellae; 

FriuU;  Froslnone; 
Fueino,  Lago  DI;  Fnlglnlae; 
Fusaro,  Lago;  Gabll; 
Gaeta;  Galllpoli  (Italy); 
Gela;  Genoa. 
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Sia  Thohas  Basclay,  M.P.  f 

Member  of  the  Institute  of  International  Law.   Member  of  the  Supreme  Council  J  Ganem  CoilTMltiMb 
of  the  Congo  Free  State.   Officer  of  the  Legion  of  Honour.    Authw  of  Problems 
International  Practice  and  Di^omacy;  &c  M.P.  for  Blackburn,  1910.  ^ 

Thoius  Callan  HODSOW,  f  n*. 

Registrar,  East  London  Cdlege,  Univeruty  of  London.  Late  Indian  Civil  Service.  1  uSIUU. 
Author  of  The  Metheis;  &c.  I 

Thouas  Erskine  Holland,  K.C.,  D.CX.,  LL.D. 

Fellow  of  All  Souls  College,  Oxford.   Professor  of  International  Law  and  Diplomacy 
in  the  University  of  Oxford,  1874-1910.   Fellow  of  the  British  Academy.  Bencher, 
of  Lincoln's  Inn.  Author  of  Studies  in  Iniemational  Law,   The  Elements  of  Juris- 
prudence; Alberiei  GenlUis  dejure  belHt  The  Laws  of  War  on  Land;  Neutral  Duties 
*»  a  Maritime  War;  &c 

Thomas  Gaskell  Sheaucan  (d.  1900). 

Author  of  The  Single  Tax;  Natural  Taxation;  Distribution  of  Wealth;  &c. 

Colonel  Sir  Thomas  Hungerford  Holdich,  K.C.M.G.,  K.C.I.E.,  D.Sc. 

SuF>erinteadent  Frontier  Surveys,  India,  1602-1808.    Gold  Medallist,  R.G.S. 
(Ix>ndon},  1887.   Author  of  The  Indian  BorderiaMd;  The  Countries  iff  the  King's 
'Award;  India;  Tibet;  &c.  I 

Rev.  Thomas  Martin  Lindsay,  D.D.  f  , 

Principttl  and  Professor  of  Church  History,  United  Free  Church  College.  Gla^w.  i  Genon  Un  part). 
Author  of  Life  of  Luther;  Sec.  I 
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FRANCnCAMS  {otbeiiinai  called  Fkiars  Minor,  ai^  MinotitEs; 
also  the  Seraphic  Order ;  and  in  England  Grey  Friars,  from  the 
odour  of  tJw  habit;  whicfa,  however,  is  now  brown  rather  than  grey) « 
a  betigioiis  ordor  ioonded  by  St  Francu  of  Asabi  iq.*.),  -  It  was 
m  1 3o6  that  St  FcaAda  left  his  father's  house,  and  devoted  himself 
to  a  life  of  poverty  ^d  to  tfaeadivice  of  the  poor^  the  sick  and  the 
lepers;  ahd  im  isog  that  he  felt  the  caU  to  add  [nrelchsi^  to  his 
other  man^ratkuis,  and  to  lead  a  life  in  the  closest  imitation  of 
Christ's' Hfe.  Wi^Kin:  a  isw  weeks  diadples  began  to  join  them- 
srives  itft.him;  the'canditiKi  vas  that-tb^  should  diqme  of 
aU-  their  poftscaiamw.-  When  thdi  Bundi>er  was  tweive  ftandt 
ied  Ifae  Uttleflock  to  Home  to  obtain  !tfarp(H»'s  sanction  ba  their 
undsiltakiiig.  innocent  III.  received  them  kindly,  but  with 
some  misgivings  as  to  the  feasibility  of  the  proposed  manner  of 
£fe;'  these  difficulties  were  ovecccHne,  and  diep4^  accorded  :a 
IXYtvisuonal  approval  by  word  of  mouth:  they  weve  to  beeatne 
derim  ind  to  elect  a  Superior.  Frauds  was  elected  and 'made 
ai  promise  cd  obedience  to  the  pope,  and  the  otfaen  piomised 
obedience  to  Francis.  .  ' 
-  This  fonnal  iaaiqpuation  d  the  institute  was  in  1309  or  (as 
adems  more  pndkable)  xaia  -Francis  and  his  associates  were 
fint  kmtwn  as  Penitenta  of  Aarisi,"  and  tiien  Fluids  choae  the 
litleef "  MinMS-V  On  tfaeirietum  to  Asiisi  they  obtained  fnmi 
the  Bohedictine  abbey-  fm  lCoont  Subaaio  the  use  of  the  little 
dtapd  df^  St  Mary'ol  the  Angda,  called  the  Portitmcula,  in  the 
[diain  below  Asasi,  which  became  the  cradle  and' headquarters  of 
the  order.)  Aatound  the  Portitmoda  they  built  tJiemselves  huts 
of  brancJuls  tind  tw^,  but  they  had  no  fixed  abode;  they 
wandered  in  pairs  over  the  country,  dressed  in  the  ordinary 
dothes  'bf  the  peasants,  working  in  tiie  fields  to  earn  their  daily 
iiread)  slewing  in  b^ms  or  in  the  bedgerows.  or  in  ttie  porches  of 
the  rhmrfiHH  aAxiat  wifcfa  tUe- labooras  and  the  poor,  with  the 
lepcn  and  the  -outeasts,  ever  joyoufr— the  **  jocoUitores  "  or 
'*  jdnjj^Btns  i*.ti  God— evcsmxying  oat  iheitf  mjsdon  of  preaching 
to  the  Ibwly  and. to  the  wretded  ielii^on  vnd  repeaitance  aiid 
the  kingdom  God. ..  The.  key-note  of  the  movemoit  was  the 
imitation  of  the  public  of  jGhrist,  e^)edaily  the  poverty  of 
Christ.  Frands  andihis  Idihr^les .  were  to>  aita  :at  possessing 
nothing,  afaaolntdy  notUIdgy-to  far  as  was  comfntible  with  life; 
tJiey- wev^'to  tarn  lhelrluead,from  day  to  day  by  the  worii  <rf  their 
hiMdaj  aqA'floly  lAn  thojr  :oe«hl  .not-  do  so  man:ihey.  to:  beg^ 


they  were  to  make  no  provirion  for  the  morrow,  lay  by  no  store, 
accumulate  no  capital,  possess  no  land;  their  dotfaes  should  be 
the  poorest  and  their  dwellings  the  meanest;  they  were  forbidden 
to  recdve  or  to  handle  money.  On  the  other  hand  they  were 
bound  only  to  the  fast  observed  in  those  days  by  pious  Christians, 
and  were  dUowed  to  eat  meat — the  riile  said  they  should  eat 
whatever  was  set  before  them;  no  austerities  were  imposed, 
beyond  ttrose  inseparable  from  the  manner  of  life  they  lived. 
.  Thus  the  institute  in  its  original  conce|Ma«i  was  quite  difiermt 
from-  die  monastic  institute,  Bnedictiue  or  CantKi  Regular. 
It  was  a  confraternity  rather  than  an  order,  and: there  .ma no 
formal  novitiate,  no  organoation;  ■  But  the  number  of  brothers 
increased  with  extraor^nary  rapidity,  and  the  field  of  work 
soon  extoaded  itself  beyond  the  nei^bourhood  of  Aansi  and  even 
beyond  Umbria— witlrin  three  or  four  years  there  were  settle- 
ments in  Perugia,  Cortona,  Pisa,  Florence  and  elsewhere,  and 
missions  to  the  Saracens  and  Moors  were  attempted  byFrabds 
himself.  About  121.7  Fraodscan  missions  set  out  for  Goraany, 
France,  Spain,  Hnngaiy  and  the  Moiy  Land;  and  in  1319  a 
number  of  provinces  were  formed,  each  governed  by  a  provincial 
minister.  These  developments,  wheret^  the  little  band  erf 
Umbrian  apostles  Jiad  gmwni  into  au'  institute  :^tfead  all  over 
Europe  and  even  penetrating  to  the  Eaitj  and  numbeimg 
thousands  of  membefs,  rendered  imposubk  the  continuance  of 
the  original  free  orgaidzation  whereby  FrandsVt  word  and  ex- 
ample were  the  suffidient'  practical  rule  of  li£e  for  all:  it  was 
necessary  as  a  cuiditioa  .ol  efficiency  nid  even  of  existence  and 
permanence  that  some  kind  arganization  should  be  provided. 
From  an  eariy  date  yearty  meetings  or  chapters  had  been  held 
at  the  Porttunada,  at  first  attended  by  the  iriiole  body  of  frihrs; 
but  as-  the  instittttie  extended  ihis  became  unworfkaUe^  and  after 
1219  the  chapter  comisted  only  of  the  officials,  picovindal 
ministcis'  and  others.  :  Duiiqg  Tzands't  abseDtt'  M  -the  East 
(r-2i9-z3ao)  'a  vfeljberate  movement  mat  iditiatedi'by  the  two 
vicars  wliam  luul  Idt  fak  diaige  of  tlw  brder,' tlovaids  aast^^ 
ing  it  to  the  mniastifc  lorderL  Frands  Jnnried  back,  brini^ 
with  faiin  ^ias-of  Cortoiui,  the.  provincial  'mimstsr!  of  Syria^ 
and  inunediately  summoned;  an  eactraordinary  'genenalt chapter 
(September  ttw).  Before  it  met  he  had  an  interview,  on  the 
^tuation  with  Cardiat^  Hugohno  ofrOitoa  (ftftenmrda  Gregory 
IX.) ,  the  gre^t  friend  aiMwipptMitto  isGb^PrancbnadDoiwidcf 
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and  he  went  to  Honorius  III.  at  Orvieto  and  begged  thatHugolino 
should  be  appointed  the  official  protector  of  the  order.  The 
request  was  granted,  and  a  bull  was  issued  formally  approving 
the  order  of  Friars  Minor,  and  decreeing  that  before  admission 
every  one  must  pass  a  year's  novitiate,  and  that  after  profession 
it  was  not  lawful  to  leave  the  order.  By  this  bull  the  Friars  Minor 
were  constituted  an  order  in  the  technical  sense  of  the  word. 
When  the  chapter  assembled,  Frands,  no  doubt  from  a  genuine 
feeling  that  he  was  not  able  to  govern  a  great  world-wide  order, 
practically  abdicated  the  post  <^  minuter-general  by  appointing 
a  vicar,  and  the  polity  of  turning  the  Friars  Minor  into  a  great 
reli^ous  order  was  consistently  pursued,  especially  by  Elias, 
who  a  year  later  became  Francis's  vicar. 

St  Francis's  attitude  towards  this  change  is  of  primary  Importance 
for  the  interpretation  of  Franciscan  history.  There  can  be  little 
doubt  that  his  affections  never  altered  from  his  first  love,  and  that 
he  looked  back  regretfully  on  the  "  Umbrian  idyll  "  that  had  passed 
away;  on  the  other  band,  thare  aeema  wh^TiajeatoiL  for  doubting 
that  he  saw  that  the  methods  of  the  early  days^were  now  no  longer 
possible,  and  diat  he  acquiesced  in  the  inevitable.  This  seems  to 
be  Professor  Goetz's  view,  who  holds  that  Sabatier's  picture  of 
Francis's  agonized  sadness  at  witnessing  the  destruction  of  his  great 
creation  soin^  on  under  his  eyes,  has  no  counterpart  in  fact,  ana  who 
rejects  the  view  that  the  changes  were  fovded  on  Fnuicia  against 
his  better  jud|;ment  by  Hugolino  and  Elias  ^ee  "  Note  on  Sources  " 
at  end  of  article  Francis  of  Assisi;  also  Elias  or  Cortona); 
Goetz  holds  that  the  only  conflict  was  the  inevitable  one  between 
an  unrealizable  ideal  and  its  practical  working  among  average  men. 
But  there  does  seem  to  be  evidence  that  Franas  deplored  tendencies 
towards  a  departure  from  the  severe  simplicity  of  life  and  from  the 
strict  observance  of  poverty  which  he  considered  the  ground-idea 
of  his  institute.  In  the  final  redaction  of  his  Rule  made  in  1223  and 
in  his  Testament,  made  after  it,  he  again  clearly  asserts  his  mind 
on  these  subjects,  especially  on  poverty;  and  in  the  Testament  he 
forbids  any  glosses  in  the  interpretation  of  the  Rule,  declaring  that 
it  is  to  be  taCen.  simply  as  it  stands.  Sabatier's  view  as  to  the  diifer- 
ence  between  the     First  Rule"  and  that  of  1223  is  part  of  his 

Seneral  theory,  and  is,  to  say  the  least,  a  grave  exaggeration.  No 
oubt  the  First  Rule,  which  is  fully  four  times  as  long,  gives  a  better 
picture  of  St  Francis's  mind  and  character;  the  later  Rule  has  bem 
formed  from  the  earlier  by  the  elimination  of  the  frequent  scripture 
texts  and  the  edificatory  dement;  but  the  greater,  portion  of  it  stood 
almost  verbally  in  the  eariier. 

On  Francis's  death  in  1226  the  government  of  the  order  rested 
in  the  hands  of  Elias  until  the  chapter  oi  1227.  At  tiaa  chapter 
Elias  was  not  elected  minister-general;  the  building  of  the  great 
basiUca  and  monastery  at  Assiai  was  so  manifest  a  violation  of 
St  Francis's  ideas  and  prec^ts  that  it  produced  a  reaction,  and 
John  Parent!  became  St  Frands's  first  sucoessor.  He  held  fast 
to  St  Frands'fl  ideas,  but  was  not  a  stnmg  man.  At  the  diapter 
ol  1330  a  discussioa  arose  coQceradng  the  landing  force  of  St 
Francis's  Testament,  and  the  interpretation  of  certain  portions 
of  the  Rule,  especially  concerning  poverty,  and  it  was  determined 
to  submit  the  questions  to  Pope  Gregory  IX.,  who  had  been  St 
Francis's  friend  and  had  helped  in  the  final  redaction  of  the  Rule. 
He  issued  a  bull,  Quo  dongati,  which  declared  that  as  the  Testa- 
ment had  not  received  the  sanction  of  the  goieral  chapter  it 
was  not  binding  on  the  order,  and  also  allowed  trustees  to  hold 
and  administer  money  for  the  order.  John  Parenti  and  those 
who  wished  to  t""*"*"'"  St  Francis'a  institute  intact  were  greatly 
disturbed  by  these  relaxations;  but  a  majority  of  the  chapter  of 
1232,  by  a  sort  of  amp  d'itatj  prodUumed  Elias  mittister-genenl, 
and  John  retired^  though  in  those  days  die  o&ce  was  for  life. 
Under  Elias  the  order  entered  on  a  period  of  extraordinary 
extension  and  prosperity:  the  number  of  friars  in  all  parts  of  the 
worid  increased  wonderfully,  new  provinces  were  formed,  new 
missions  to  the  heathen  organized,  the  Franciscans  entered  the 
xmiversities  and  vied  with  the  Dominicans  as  teachers  of  theology 
and  canon  law,  and  as  a  body  they  became  influential  in  church 
and  state.  With  ail  this  side  of  Elias's  policy  lie  great  bulk  of 
the  order  sshnpathiaed;  but  his  rnle  was- despotic  aAd  tyrannical 
and  his  private  life  was  lax — at  least  aocarding  to  any  Frandscan 
standard,  for  no  chai^  of  grave  imgularity  was  ever  brought 
against  him.  And  so  a  widespread  movement  against  his  govern- 
ment arose,  the  backbone  of  which  was  the  uidversity  element 
at  Paris  and  Oxford,  and  at  a  dramatic  scene  in  a  chapter  held 
in  the  presence  of  Gregory  DL  EBaa  iraa  4q>osed  (x  239). 


The  story  of  these  first  years  after  St  Francis's  death  is  best  tM 
by  Ed.  Lempp,  Frire  EUe  de  Corfone  (1901)  (but  see  the  waniii:^ 
at  the  end  of  the  article  Elias  of  CoaiONA). 

At  this  time  the  Franciscans  were  divided  into  three  parties: 
there  were  the  Zealots,  or  Spirituals,  who  called  for  a  literal 
observance  of  St  Francis's  Rule  and  Testament;  they  deplored 
all  the  developments  since  1219,  and  protested  against  turning 
the  institute  into  an  order,  the  &equentation  of  the  universities 
and  the  pursuit  of  learning;  in  a  word,  they  wished  to  restore 
the  life  to  what  it  had  been  during  the  first  few  years — the 
hermitages  and  the  huts  of  twigs,  and  the  care  of  the  lepers  and 
the  ncnnadic  preaching.  The  Zealots  were  few  in  mmiber  but  of 
great  consequence  from  the  fact  that  to  them  bekm^d  most  of 
the  first  disdides  and  the  most  intimate  companions  of  St  Frauds. 
They  had  heea  grievously  persecuted  under  ^ias— Br.  Leo  and 
others  had  been  scourged,  several  had  been  imprisoned,  one 
while  trying  to  escape  was  accidentally  killed,  and  Br.  Bernard, 
the  "'fii^t  d^i^e,"  passed  a  feax  in  hiding  in  lAe  forests  and 
mountains  hunt^  like  a  wild  beast.  At  thfi  other  extreme  was 
a  party  of  relaxation,  that  abandoned  any  serious  effort  to  practise 
Franciscan  poverty  and  simplicity  of  life.  Between  these  two 
stood  the  great  middle  party  of  moderates,  who  desired  indeed 
thaf  the  Franciscans  ^oi^d  be  really  poor  and  simple  in  their 
manner  of  life,  and  really  pious,  but  on  the  other  hand  approved 
of  the  devek^ment  of  the  Ordear  on  the  lines  of  other  (uders, 
of  t^e^^gpj^fjBten  of  influence,  of  the  cultivation  of  theology  and 
ouno^KCS,  And  of  the  frequenting  of  the  universities. 

The  questions  of  prindple  at  issue  in  these  controversies  is  reason* 
ably  anrl  clearly  stated,  from  the  modem  Capuchin  standpoint,  in 
the  "  Introductory  Essay"  to  The  Friars  and  how  they  came  to 
Erigiandt  by  Fr,  Cuthbert  (1903}. 

The  moderate  party  was  by  for  the  largest,  and  embraced 
neatly  all  the  frkis  of  Fiance,  Bngjand  and  Gennany.  It  was 
the  Moderates  and  not  the  Zealots  that  brought  about  Elias's 
deposition,  and  the  next  general  ministers  beloi^Bd  to  this  party. 
Further  relaxations  of  the  law  of  poverty,  however,  caused  a 
reaction,  and  John  of  Parma,  one  of  the  Zetdots,  became  minister^ 
gfineral,  1247-1257.  Under  him  the  more  extreme  of  the  Zealots 
took  up  and  exaggerated  the  theories  of  the  Eternal  Gospel  of 
the  Calalman  Cistercian  abbot  Joachim  of  Fiore  (Floris) ;  some  of 
their  writii^  were  condemned  as  heretical,  and  John  of  Parma, 
who  was  implicated  in  these  apocalypric  tendendes^had  to  resign. 
He  was  succeeded  by  St  Bonaventura  iit^f^iay^^f  one  of  the 
best  type  of  the  middle  party.  He  was  a  man  of  high  character, 
a  tbenlogian,  a  m3rstic,  a  hcdy  man  and  a  strong  nder.  He  set 
himself  with  determination  to  .e&ct  a  woi^ing  compromise, 
and  proceeded  with  firmness  against  the  extremists  on  both 
sidc&  But  controversy  and  recrimmation  and  persecution  had 
stiffened  the  more  ardent  among  the  Zealots  into  obstinate 
fanaticsn-some  of  them  threw  themselves  into  a  movement 
that  may  best  be  briefly  described  as  a  recrudescence  of  Mon- 
tanism  (see  £mile  GeUxart'a  lialie  mystique,  1S99,  cc.  v. 
and  vi),  and  developed  into  a  number  of  sects,  some  on  the 
fringe  of  Catholic  Christianity  and  others  beyvHid  its  pafe.  But 
the  majority  of  the  Zealot  party,  or  Sinrituals,  did  not  go  so  far, 
and  adopted  as  the  prindple  of  Frandscan  poverty  the  formula 
"apoorandscantyuse"  (<iuuspamp»eittmris)  of  earUify^  goods, 
as  opposed  to  dm  "  moderate  use  "  advocated  by  the  lot  strict 
party.  The  question  thus  posed  came  before  the  Council  of 
Vicnne,  1312,  and  was  determined,  on  the  whole,  deddedly  in 
favour  of  the  stricter  view.  Some  of  the  French  Zealots  were  not 
satisfied  and  formed  a  semxHScfaismatical  body  in  Provence; 
twenty*five  of  them  were  tried  before  the  inquisition,  and  four 
were  burned  alive  at  Marseilles  as  obstinate  heretics,  X31S.  After 
this  the  schasm  in  the  Order  subsided.  But  the  disintegrating 
forces  produced  by  the  Great  Schism  and  by  the  other  disorders 
of  the  14th  century  caused  among-  the  Franctscans  the  same 
rdaxattons  and  connptions,  and  alsd  the  same  reacticms  and 
reform  movements,  as  among  the  other  orden. 

The  chief  of  these  reforms  was  that  of  the  Obsmrants,  which 
began  at  Foligno  about  1370.  The  Observant  reform  was  on 
the  basis,  of  the  "  poor  and  sranty  use  "  at  woridly  goods; 
bntitvasiaiganized  aaanOTderand  ita  nm^er^  hredy  puzned 
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erifl^BiU  ZMlot  pitftyi  vor-  was  k  the  «miititMtiaii  trf.it^  The 
Obsenwkt  reform  s|md. widely  thxou^ut:  ItUy^«^  iato 
France,  S^pUR  aad  Qermany.  ^begreatpromoCeEsof  thetaove- 
mentweifeSiBcrwcduefl^SiettaA&dStJohaCapistraiL  Tbe 
council  <>f  Constance,  Z4t5,  allowed  thfr  Freadi'  Ohservimt 
fnaries  to  be.xuted  by  a  vicar  erf  thor  own,  und^  the  vdoiKbe^- 
gciiex»l,i.&iKd  the  »anle.  privilege  was  aooi;!  aiCtorded  to  c^er 
cvtifktnes^ .  \By  the  end  «t  the  xaiddle  ages  the  Obsecvaota  had 
som?  hoNBes  divided  into  50  provuceft.  This  movement 
produced  a  *'haU-refona"  among  tiie  Convnttuala  or  fiaan  of 
th0  mitigated  observance;  it  also  caUed  iwrtb.a  nUBriwr  ti  \t6aa 
imitataons  or  cAogmgations  o£  attiet  c4>fl»vaDC& 

Alter  many  attempts  bttd  1»ea  mwle  to  bring  about  a  vorkuig 
union  among  the  many  observancesy  in  1517  Leo  X.  diWded  the 
Francttcan ,  wdw  into  two  distinct  1  and  independent  b€>dies, 
each  with  its  'own  miaist<icrge«eral;  its  own  provinces  and 
provinciais  and  its  own  general  chapter:  (i)  The  Conventuals, 
who  wero  authorised  to  use  the  various  papal  dispenaatiozts  in 
regard  to  the  observance  of  ppv^y,  and  were  allowed  to  possess 
property  and  fixed  income,  oOiporately,  like  the  monastic  orders: 
(H)  Tbe  Observ«jats>  who  wen  bound  .to  as  clow  an  oba«rvaaae 
oil  St  Fianda's  Rule  in  legEurd  to  poverty<4Rid  all  else  as  was 
practically  posKtble. 

■  At  this  tim«  » great .  nitmber  <rf  the  Conmitiwls  went  over  to 
thf}.  ObpecYMitSi  iwho  have  ever  since  been  by  lar  the  m^re 
numerous  and  influential  bcanch  of  the  oid».  Among  the 
Observants  w  tbe  oourae.(rf  the  sixteenth  caktuiy  axoee  various 
zeiorms,  each  -Btchong  to  approach  more  and.  more  noviy  to  St 
Ffancia's  ideal;,  the  chief  of  these  rdorms  were  the  Alcantarines 
in  Spain  (St  Petef  of  Alcantara,  St  Teresa's  friend,  d.  isiSa), 
the  Riformati  in  Italy  and  the  ReceHects  in.  France:  aU  of  tliese 
were  semi-independaat  congregations.  The  Capuchins  (q^v,), 
estaUiehed  c.  j  $9$*^  who  daim  to.  be  the  reform  which  approaches 
Iteamt  in  its  conception  to  the  original  type,  became  adiitinct 
ocder  of  Fnnoitcana  in  1619.  Finally  Leo  XIII,  groiq>ed  the 
Fcawciscans  into  three  bodieB  or  onkni--rthfi  Conveatnals;  the 
Observants,  embracing  hll  biukches  of  the  strict  observance, 
«xc^  the  Gapufduns;  and  the  Gapuchina-<-^hicfa  together 
coQStitubei  the  1"  First  Order."  Foi  the  "  Second  Order,^  or  tbe 
nuns«'  see  C1.AKA,  St,:and  CxjU&bs,  Pock;  and  for  the  "Third 
Order  *'  see  TEamuES.  Many  of  the  Tertiaries  live  a  fully 
monastic  life  in  commUBity  under  the  usual  vows,  and  are  formed 
into  Congregations  of  Regular  Tertiaries,  both  men  and  women. 
They  hnve  been  and  are  stili  very  numerDUs,4nd  give  themselvvB 
up  to  edttcation,  to  the  cmc  of  the  sick  and  of -orphans  and  to 
good  woi!k&  of  ail  kinds. 

No  order  has  had  so  stormy  an  internal  history  as  the  Ftantas- 
cans;  yet  in  spite  of  all  the  troubles  and  disaeouonsandstrivings 
that  have.nufred  Fruiciscui  histny,  the  Friars  Minor  of  evwy 
kind  have  in  eaich  age  faiUifulIy  and  zealously  carried  on  St 
Francis's  great  work  of  ministering  to  the  ^Iritual  needs  of  the 
poor.  Always  recruited  in  liage  mea&nre  £rom:ffin(&g  the  pobr, 
they  ha.ve  ever  been  the  ocder  of  the  poor,  and  in  thetr  preaching 
and  missiona  and  ministraitions  they  have  ever  laid  themselves 
Ottt  to  meet  the  needs  a£  the  poor.  Another,  great  work  of  •  the 
Franciscans  throughout  the  tnhole  conne  of  their  faittMy  has 
been  their  missions  to  the  Mahommcdans,  both  in  western  Asia 
aad  ioK  Nortb  <Afcica>,  aaid  to  the  heathens  in  China,  Japan  and 
India,  and  North;  and  South  America;  a  great  number  of  the 
friais  wow  martyred.!  Hie  news  of  the  martyvdom  .of  five  of 
his  friara  kt  Morocco  was  one  of  the  joys  of  St  Franda's  dosing 
yeats.  Many  of  thesenusmons  exist  to  this  day.  IntheUnlver- 
aities,  too,  the  Franciscans  made  thcmselvies.  fdt  alongside- of 
the  Dominicans,  and  created -a  rival  school  <^  theology,  wherein, 
is  OQXVtrasted  with  the  Aristotelianism  of  the  Dominican  school, 
tbe  PlaitoniBm<rf  tia  early  Christian  doctors  has  beenpexpetuated. 

The  Franciscans  came  to  England  in  1324  and  inamedsat^ 
made  foundations  in  Canterbury,  Lcmdon  and  Oxford;  by  the 
middle' of  the  century  there  were  fifty  friaries  snd  c^ec  laoo 
tdacs  in  £i^and;.at  the  DisB(4utlon  -^we  were  some  66  Fran'- 
dscan  friaries,  wfaeteof  soo&e  six  beku^Eed  to  .the  Obaervanla 
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(for  list  see  CatkoUc  DkUmtary-nfid.F.  A.  Gasquet's  BngiUk 
Monastk  I^,  v^at^i^-  Though  neasly  all  the  EngUA  houses 
belonged  to  'i^t  has  been  called  tlw  '*  middle  party,"  a«  a 
matter  of  fact  they  practbed  great  poverty,  and  tl^  com- 
missioners of  Henry  VIII.  often  remark  that  the  Fvandscan 
Friai7  wos'the  poorest  o£;the  religious  hoosos  of  a  town.  The 
English  proWnde  was  one  of  the  ntoot  remackable  in  the  ordw, 
especially  in  inteUeetual  achievunentt  it  ^oduced  Friar 
Roger  Bacon,  and^  with  the  sin^  excc{itktt  St  BonaveUuix, 
all  the  ^atest  doctors  of  the  Franciscan  theological -schotrit— 
Atesander  Ha^  I>ttiis.Scotus  and  Oocain* 
'  T3ie  FraAciscant  have  ahrqn  be^  Uie  most  nnmoxous  by 
Sxs  td  the  religioiis  orders;  it  is  estimated  -that  about  the  period 
of  the  R^ormation  the  Friaia  Minw  must  have  numbered 
nearly  zoo.ooo.  At  the  present  day  the  statisrics  are  rou^y 
(induding  lay-brothcss):  Observants,  is>oqo,  Conventuals, 
1500;  to  theso  should  be  added  0500  Capuchins,  making  the 
total  numberofF^ranciscanfriarsabouta6,oQO.  There aie various 
houses  of  Observantfi  and  Capuchins  in  Eni^anddndlxdteaid ;  aad 
the  old  Irish  Conventuals  survived  the  penal  tunes  and  still  exist. 

There  have  been  four  Franciscan  popes:  Nicholas  IV.  (128S- 
1293),  SixtnalV.  (i47X'i4S4),  Siztus  V.  (1585-71590)^  Ckment 
XIV.  (^769-1774);  the. three  last  were  Conventuals. , 

Tbe  great  source  fcfr  Fianciacan  history  is  Wadding's  Aumales', 
it  has  been  masy  times  continued,  and  now  eiirtend?  in  25  vols,  (ol- 
to  the  year  1622.  The  story  is  also  told  by  Helyot,  Hist,  des  ordres 
teligieux  (1714),  vol.  vii.  Abridgments,  with  references  to  recent 
literature,  will  be  found  in  Max  Heimbueher,  Orden  und  ^tmfrego- 
Uone»  (i896)»  i.  ^151 ;  in  Wetzer  und  Welte,  KinkenUxicon 
(2nd  ed.),  articles  "Armut  (III.),"  "  Frandscaner  orden  "  (this 
artide  contains  the  beat  account  of  the  inner  history  and  the  polity 
of  the  Older  up  tt>  1886);  in  Herzog,  Realencykiopddie  (3rd  ed.)i 
aitides  "  Fnuiz  von  Aoui "  (fullest  references  to  literature  up  to 
i^)>  "  Fraticellen."  Of  modem  critical  studies  on  Fmnciscan 
origins,  K.  Milller's  Anfduge  des  Minoriienordsns  und  der  Bust- 
bruderKhaften  (1865),  and  various  articles  by  F.  Ehrle  in  ArchwfUr 
LiUeraliir-  imd  RifehenuschiaUe  da  MittelaUers  and  ZeUschrift  fOr 
Kathoiaebe  Thet^^,  deserve  q^ecial  mention;  Ecdeston's  charm- 
ing duooide  trf  .'!Tbe  Condng  of  the  Frisr»  Minor  into  Eoglaad  " 
has  been  translated  into  English  by  the  Capuchin  Fr.  Cuthbert, 
who  has  prefixed  an  Introductory  Kssay  givlt^  by  far  the  best 
account  in  English  of  "  the  Spint  and  Genius  of  the  Franciscan 
Friars  "  (Hu  Priofs  ami  hom  titty  earn*  to  Bn^nd,  i^).  Fuller  in- 
formation on  tbe  EdtUsh  FranoacaiM  will  be  found  in  A.  G.  Little's 
Grey  Friars  i»  Oxford  (Oxford  Hist.  Soc.,  1892).  (E.  C  B.) 

FRANCK.  ThenameofFranckhasbeengivmindiscrinuoatdy 
but  impTCperty  to  painters  of  the  school  <rf  Antwerp  who  iielong 
to  the  families  of  Francken  (9.0.)  and  Vrancx  (^.v.).  One  artist 
truly  ea^tled  to  be  called  Franck  is  Gabrid,  who  entered  the 
gild  of  Aotweip  in  1^5,  became  its  president  in  {636  and  died 
in  1639.   But  hta  works  cannot  now  be  traced. 

FBANCK,  (^SAR  (xaa3-zS9o),  French  musical  composer,  a 
Bdgian  by  birth,  who  camo  (rf  Gennan  rtock,  was  btnn  at 
Li^  on  the  xoth  of  December  1822.  Though  om  the  most 
remarkable  of  modem  composers,  Cfisax  Fvanck  labovred  for 
many  years  in  comiMuiative  obscurity.  After  some  pjfdiminuy 
studies  at  li^go  he  came  to  Paris  in  1837  and  entered  the  con- 
servatoire. Heat  once  obtained  the  first'priae  for  piano,  trans- 
posing a  fugue  at  sight  to  the  astonishment  of  the  professors, 
for  he  was on]y  fifteen./  Hewoathei»isefoirtheoiiganin  1841, 
after  which  be  settled  down  in  the  French  coital  as  teacho- 
of  the  piano.  His  earliest  compositions  date  from  this  period, 
and  include  four  trios  for  i^ano  and  strings,  beaides  several 
piano  pieces.  SMh,  a  biblical  cantata,  was  produced  with 
Access  at  the  Omservatoire  in  XS46.  An  opera  entitled  I« 
VaJM  iefern^  was  written  abont  thiS'time,  but  has  new  been 
performed.  For  many  yeajs  Franck  led  a  retired  life;  devoting 
himself  to  teaching  and  to  his  duties  as  organist,  first  at  Saint- 
Jew-SaintrFrancois,  .tlwn  at  Ste  Clotilde,  where  he  acquired 
a  great  reputation  as  an  in^roviser.  He  also  wrote  a  mass, 
heard  in  1861 ,  and  a  quantity  of  motets,  oqgan  piecea  and  other 
works  of  a  religious  character. 

Franck  was  appointed  projBessor  of  the  organ  at  the  Paris 
cODservBtoire,  in  succession  to  BenoiM,  his  old  master,  in  1872, 
and  the  following  jrear  he  was  naturalized  a  Frenchman.  Until 
then  he  was  esteemed  as  a.dever  and  consdeiuious  musician, 
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but  he  was  EMm  ' about  Uo  prove  ius  tiUe  to  Eomedang  more. 
A  rcriv^  ,of  hiS'takfy  piatorio,  bad  brought  kis  name 

again  before  the  public,  and  this  was  foUowbd  hy  the  production 
of  Ridmptidn,  a  work :  for  solo,  dionu  and  orchestra,  given 
under  the  dirtctkm  ot'  M.  Colonne  tm  the  loth  of  Apdi  1S73'. 
-The  imooaventionality  tif  the  muic  ntber  disDonaerted  die 
general 'p<blic,'-blfti-tlw  wwk  nevarthcleBf'Uade'it»  mark,  and 
Franck  bedanM  the  cbntxal  figure  of'  an  entfaiiaiattic  drde  of 
pui»lB  and  adherents  whose  devotion  atoned  £or  the  cwmparatrve 
indifferenlce  of  the  masses.  His  creative  power  now  manlfieBtcd 
itself  in  a  series  of  works  of  varied  kinds,  and  the  name- of  Franck 
began  gr&dtiall}r  to  emerge  from  its  obscurity.  Hie:  ibllowing 
is  an  enumeration  of  his  subsequent  'conqwsitions:  R^eccA 
(iSSi),  a  biblical  idyll  for  solo,  chorus  and  orchestra;  Les 
BiaiUudes,  an  oratorio  composed  between  1870  and  j^a, 
perhaps  his  greatest  work;  the  symph<»iic  poons,  Les  £^ides 
(1876),  Le  Chasseur  mdudit  (1883),  Les  Efjims  <r884),  for  1^0 
and  orcbestra;  Psyche  (1888),  for  orchestra  ■  and  chorus; 
ff^phottic^vaiiatiinis  for  piano  send  ordiestxa  (1885);  8yn4>bony 
In  D  (1889);  quintet  for  piano  and  string  (1880);  sonata  for 
piano  and  violin  (1886);  string  quartet  (1889);  prelude,  choral 
and  fugue  for  piano  (1884);  prelude,  aria  and  finale  for  piano 
(1889);  various  songs,  notably  **  La  Prdcesaon  "  and  "Les 
Cloches  du  Soir."  Franck  also  composed  two  four^ict  operas, 
Hulda  and  GHseUe^  both  of  which  were  produced  at  Monte 
Carlo  after  his  death,  which  took  place  in  Pa^s  (m  the  8th  of 
November  1890.  The  second  of  these  was  left  by  the  master 
in  an  unfinished  state,  and  the  instrumentation  was  coinpleted 
by  several  of  his  pupQs. 

C£sar  Franck's  influence  on  younger  French  oomposers  has 
been  very  great.  Yet  his  nrasic  is  Gtiman  in  character  rather 
than  Frendi.  A  more  sin<^e,  modest;  ^-Te^>ecting  composer 
probably  never  exUted.  In  the  centre  of  the  brilliant  French 
capital  he  was  able  to  lead  a  laborious  existence  consecrated 
to  his  threefold  career  of  organist,  teacher  and  composer.  He 
never  sought  to  gain  the  suffrages  of  the  pikblic  by  unworthy 
concessions,  but  kept  straight  on  his  path,  evef  mindful  of  an 
ideal  to  be  reached  and  never  swerving  therefrom.  A  statue 
was  erected  to  the  memory  <d  C&sar  Franck  in  Paris  on  the 
aand  of  Octob»  1904,  the  occasion  produdog  a  patt^;yric  from 
Alfred  Bruneau,  in  which  he  speaks  <A  the  composer's  works  as 
"  cathedrals  in  soui^." 

PBANCK,  oy-  FftAiqx  [hitmiBed  Fkamcvs],  SBBiWIUN  (e. 
1499HC.  1543))  German  freethinker,  was  bmn  'dxmt  1499  at 
DonauwtMh,  whence  he  constantly  styled  himsdf  Fruick  vvfn 
W5rd.  He  entered  the  university  of  Ingoldstddt  (March  26, 
1515),  and  proceeded  thence  to  the  Dominitran  CfHlege,  incor- 
porated with  the  university,  at  Heidelberg.  Here  he  met  his 
subsequent  antagonists,  Bucer  and  Frecht,  with  whom  he  seems 
to  have  attended  the  Augsburg  conf^^ce  (October  1518)  at 
which  Luther  declared  himself  a  true  siUi  of  the  Church.  He 
afterwards  reckoned  the  Leipzig  disputation  0\iiie-july  1519) 
and  the  burning  of  the  papal  bull  (Beoember  i52Cf)  tA  the  begin- 
nlttgof  the  Reformations  Having  taken  priest's  orders,  he  held  in 
1534  a  cure  in  the  nei^bourhood  of  Augsbuig,>  but  WKm  (1525) 
went  over  to  the  R^ormed  party  at  Nuremberg:  and  becasoe 
I»eachar  at  Gustenfelden.  ^  ftcst  woric  (fiid^ied  Septembra 
1537)  wasa  German  tnuaslatioix  with  additicms  (1528)  of  the  first 
part  of  the  DiaUage,  or  ConciluUio  loeorum  Scripiurae,  directed 
against  Satxamentarians  and  Anab^tists  by  Andrew  Althamer, 
then  deacon  of  St  Sebald's  at  Nuremberg.  On  the  17th  of  March 
1528  he  married  Ottilie  Beham,  a  gifted  lady,  whose  brothers, 
pupils  of  Albrecht  Dtirer ,  had  got  into  trouble  through  Anabaptist 
leanings.  In  the  same  year  he  wrote  a  very  popular  treatise 
against  drunkenness.  £a  1529  he  produced  a  free  vei^on 
{KlaglnrUfderammDUriUigeninEn^a^  Supply- 
cacyon  of  Ike  Bt^trSt  written  abroad  (1528  ^  fay  Simon  ^ah. 
Franck,  in  fau  preface,  says  the  cnigbial  vras  in  EngUsh;  dse- 
wfaere  he  says  it  was  ui  L^in;  die  theory  that  his  Oennin  was 
really  the  original  is  tmwarrantable.  Advance  in  his  religious 
ideaA  led  him  to  seek  the  ireer  atmo^here  ot  Stiasrinirg  in  the 
autumn  of  1539.  To  his  traD8latkm  (i53o)  of  a  Latin  Ckromde 


•atid  DesoHpiH^  <A  Ti»rkey,  by  a  Traibsylvanian  captive,  w4dc^ 
had  beeb  prefacted  -by  Lather,  he  added  an  appendix  holding  up 
the'  TutkS'.as  inJnuiny  ret^pe^  an-  example  to  Christauis,  and 
presenting  in  Ifeu  of :  the  restrictiooft  of  Lutheran,  Zwia^aa 
and  Anabaptist  sect8>.  the  visiM  of  an  iwritffaAe  ^)irftuAl  ditnch, 
uniTtTsal  in  Its  Boapt.  to  this  ideal  he  frauained  faithfid.  Ac 
BtMssbdrg  began  bis  intimacy  Mth  Caspar  Schwenkfdd, 
genial 'Spirit'. '  Here,  too,  he  punished,  In  1531,  ^--mtet  Im- 
portant Wdrk;  the  Chronica,  Zei$buoh  und  Geschichfibibd,  largely 
ft' compilation  on  the  basis  of  the  Nuremberg  Chronicle  (1493); 
and  in  its  treatment  of  'sodal  and  religious  questions  connected 
with  the  Reformation,  exhibiting  a  strong  empathy  widi 
heretics,  and  an  unracampled  ^imess  to  all  kinds  of  freedom  in 
(^iiuon.  Itis'ttx)  much  to  call  bfan  "the  first -of  German 
historians  he-is  a  fbrmumer  of  Gottfried  Arnold;  with  more 
vigoiu:  and  directness  of  purpose.  'Driven  fnttn  Strassburg-  by 
the  authorities,  after  a  sl^xt  faiqirisoQm^t  in  December  1531, 
he  tried  to  make  a  livfag  !n  1533  as  a  ao^boiler  i(t  Esdingelij 
removing  in  X533'for&betta- market  to  Ulm,  wk«<e  (October  a8, 
1534)  he  was  adsoitted  ad  a  burgess* 

'dii  Wdthitch\  H  supplement  to  his  'CAromM,  was  printed  at 
Ttibingen  in  1534;  the  publication,  in  the  stune  yeai-;  of  Us 
Paradoxa  at  Plm  broti^t  him  into  trouble  with  the  authorities^ 
An  order  for  "liis  banishment  was  withdrawn  on  his  pronuBe  to 
submit  future  for  censure. '  Not  interpreting  this  B&spjAy- 
ing  to  works  printed  outade  Uhrti  he  published  in  1538  at  Augs- 
burg his49ii/^ff  Arch  (with  pagan  paraUels  to  Christian  sentiments) 
and  at  Frankfort  his  Gerntimiaechromcm,  with  the  result  that  he 
hadtoleaveUlmin  Jaauaccy  1539.'  Hetfeemerhencdorthto  haM 
had  no  settled  abode.  At  Baad  he  found  wtnl:  bfi'a  pfiater,  aad 
h«re,  probably,  it  was  that  he  died  in  the>  win«N-'of  r54ft-'i543. 
He  had  published  In  1559  Iris  Kri^bfUMebf  des  Friedttts  (jaea- 
donymons),  his  Sckt^ffUiche  tttid  gam  gr1Hidl4eke  Au^t^g  det 
64  Psahts,  and  his  Das  wrbutschierte  mit' si^en  ■  Sug^  ver-t 
schiossene  Buch  (a  biblical  index,  exhibitiBg  the  dissonance  of 
Scripture);  in  1541  his  Spruchwdrter  {s^  o^ection  ctf  proverbsj 
several  thnes  reprinted  with  variations);  in  1543  a  newecUtien 
of  his  Paradoxa;  and  Some  smaller  woiks.'         ■.'.<■  .t 

Franok  combined  the  humanist's'  passion  for  freedom  with  the 
mystic's  devotion  to  the  religion  of  the  spirit.  His  bnadth  of 
human  ^^patby  led  him  Ito  positionB'Whk^  the  cdmparative 
stwfy  of  reUgions  has  ^mBde  familiar,,  bat 'for  which  Bis  age 
was  ux^zepazed.  Lather  oobtttnptnpiafy'  dismissed  lifatt  as  a 
"  dg!vfl*k  moutlu'^  Vaatac  Frecht  of  N^lrembo^  ponued  him 
with  Mtter  zeal.  But  fais  otraragB'  did  not  fail  him,  and  in  his 
last  year,  in  a  public  Latin  leCtev,  he  exhorted  'his  friend  John 
Campanus  to  maintain  freedom  of  thought  iii  fiice  of  the  'Charge 
of  heresy. 


und  seine  Lehrer  (1893}. 


(A.  Go.*) 


FRANCKB.;  AU&UST  HSRHAiOI  (1663^1737),  German  Fn>- 
testant  divxne^  was  bom  on'  the  izsnd  <^  Maidli  -I663  at  Littwck. 
He  was  educated  at  the  gymnasiam  in  Got&a,  tod  aftenniz<dft«t 
the  idmrasities  of  .EtfuTt,-KieI,  where  he  came  tiaddr  the  infloeace 
of-'tfae  {uetist  Christum  KortiUatt  <i63^i694),  -and  Leipsigl 
During  his  student  career  he  made  a  4>ecial  study  of  Hebrew  and 
Greek;  and.  in  oider  to  learn  Hebrew  more  thorou^^y,  be  for 
some  time  put  himself  under  the  instructions  x>f  Rabbi  Ezra 
Edzaitli  at  Hamburg.  He  graduated  at  Leipzig,  where  in  1685 
he  became  a  PrioatdasetU.  A  yeta:  kiter,  by  the  help  o£  hs  friend 
P.  Anton,  and  with  the  approval  and  encouragement  of  P.  J: 
Speiier,  he  founded  the  Cdlegium  Philobtbhoum,  at  whidi  is 
number  of  graduates  were  accustomed  to  meet  forthea^tettatlc 
study  of  the  BMt,  philologically  and  practically;  Henect  passed 
some  months  at  Llbidiurg  as  aasistaiit  ^r  curate  to  the  learned 
superintendent,  C  H.  Sandhagen  (1639-1697),  and  then  his 
reiiifpous  life  was  nmia^iably  quickened  and  deq>cned.  '  On 
leaving  L^eburg  he  spent  some  tim6  in  .  Hamburg,  where  he 
became  a  teacher  in  a  private  school,  atod  made  the  acquaintance 
of  Nikf^us  Lange  (Z659-X730).   After  a  hmg^vuit  to  ^Moer; 
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who  was  at  that  time  a  court  preacher  in  Dresden,  he  returned 
to  Leipzig  in  the  spring  of  i68g,  and  began  to  give  Bible  lectures 
of  an  exegetical  and  practical  kind,  at  the  same  time  resuming 
tlie  Collegium  PhilobibUcum  of  earlier  days.  He  soon  became 
popular  as  a  lecturer;  but  the  peculiarities  of  his  teaching  almost 
immediately  aroused  a  violent  o^^rasition  on  the  part  of  the 
university  authorities;  and  before  the  end  <tf  the  year  he  was 
interdicted  hem  lecturing  on  the  ground  oi  Us  alleged  pietism. 
Thus  it  was  that  Francke's  name  fiiBt  came  to  be  puUidy 
aaaodeted  with  that  of  Spener,  and  with  pietism.  Pr^faited 
faom  ktitttriug  in  Ldpzig,  Firancke  in  1690  found  work  at  Erfurt 
as  "  deacon  "  of  one  of  the  city  diurches.  Here  Us  evangelistic 
fervour  attracted  multitudes  to  his  preacUng,  including  Roman 
Catholics,  but  at  the  same  time  excited  the  anger  of  his  oi^pMients ; 
and  the  result  of  their  opposition  was  that  after  a  ministry  of 
fifteen  months  he  was  commanded  by  the  civil  authorities 
(37th  ci  September  1691)  to  leave  Erfurt  within  forty-eight 
hours.  Hie  same  ytai  witnessed  the  eiqiulsion  of  Spener  from 
Dresden. 

In  Decnnber,  through  Spener's  influenra,  Francke  accepted 
an  invitation  to  fill  the  chair  of  Greek  and  oriental  languages 
in  the  new  university  oi  Halle,  wUch  was  at  that  time  being 
organized  by  tlw  electw  Frederidt  IIL  of  Brandenburg;  and  at 
the  same  time,  the  chair  having  no  salaxy  attached  to  it,  he  was 
appiHBted  pastcHT  of  Glaucha  in  the  immediate  ndj^bcmrhood 
of  the  town.  He  afterwards  became  professor  of  theology.  Here, 
f<»'  the  next  thirty-six  years,  until  his  death  on  the  3th  of  June 
1727,  he  continuCKl  to  discharge  the  twofold  o&ct  pastor  and 
professor  with  rare  enngy  and  suaxss.  At  the  very  outset  of 
his  labours  he  had  been  profoundly  impressfid  with  a  sense  of  his 
reeponsilHlity  towards  the  numerous  outcast  children  who  were 
growing  up  around  him  in  ignorance  and  crime.  After  a  number 
of  tentative  iidans,  he  resolved  in  169$  to  institute  what  is  often 
called  a  "  ragged  schocd,"  suf^rted  by  puUic  duuity.  A  sinig^ 
room  was  at  fint  suffident,  but  within  a  year  it  wae  found 
necessary  to  purchase  a  house,  to  which  another  was  added  in 
1697.  In  1698  there  were  100  orphans  under  his  charge  to  be 
clothed  and  fed,  besides  500  chilcUen  vho  were  taught  as  day 
scholars.  The  schools  grew  m  importance  and  are  still  known  as 
the  Francke'sche  Stifhtngen.  The  education  given  was  strictly 
religious.  Hebrew  was  induded,  while  the  Greek  and  Latin 
classics  were  needed;  the  HomUies  of  Macarius  took  the  place 
of  Thucydides.  The  same  prindple  was  consistently  applied  in 
his  university  teaching.  Even  as  professor  of  Greek  he  1^  given 
great  prominence  in  his  lectures  to  the  study  of  the  Scriptures; 
but  he  found  a  much  more  congenial  sphere  when,  in  1698,  he 
was  ai^Kiinted  to  the  chair  of  theology.  Yet  his  first  courses 
of  lectures  in  that  d^ortment  were  readings  and  aqxisitions  of 
the  Old  and  New  Testament ;  and  to  this,  as  also  to  henneneutics, 
he  always  attached  spedal  importance,  believing  that  for  theology 
a  sound  exegesis  was  the  one  indispensable  requisite.  '*  Theo- 
logus  nasdtur  in  scripturis,"  he  used  to  say;  but  during  his 
occupancy  of  the  theological  chair  he  lectured  at  various  times 
upon  other  branches  of  theology  also.  Amongst  his  colleagues 
were  Paul  Anton  (1661-1730),  Joachim  J.  Breithaupt  (1658-1732) 
and  Joachim  Lange  (i670-r744), — men  like-minded  with  him- 
self. Through  their  influence  upon,  the  students,  Halle  became 
a  centre  from  which  pietism  (f.v.)  became  very  widdy  diffused 
over  Germany. 

His  prindpal  contributions  to  theological  literature  were:  Manu- 
ductio  ad  lectionem  Scripturae  Sacrae  7 1693);  PraeUctiones  kerme- 
neiUicae  (1717);  CommentaHo  eU  seopo  Itbrorum  Veteris  et  Novi 
TestamerUi  (1734);  and  LeUionss  paraeneHcae  (1726-1736).  The 
Manuductio  was  translated  into  English  in  1S13,  under  the  title  A 
Guide  io  the  Reading  and  Study  ule  H<dy  Scnptures.  An  account 
of  his  orphanage,  entiUed  Segeiuvolh  FHssstaMeH,8K.  (1709),  which 
subsequently  pancd  through  several  editions,  has  also  be^n  parttally 
translated,  under  the  title  The  Footsteps  of  Divine  Providence: 
or,  The  bountiful  Hand  of  Heaven  defraying  ate  Expenses  of  Paitk. 
See  H.  E.  F.  Guericke'a  A.  H.  Francke  (1827),  which  has  been  trans- 
lated into  Ei^lish  {The  Life  of  A.  H.  Francke,  1837);  Gustave 
Kramer's  BeUrA§e  tur  Geschtchte  A.  H.  Francke's  (1861),  and  Neue 
BeiM^  (1875);  A.  Stein.  A.  H.  Francke  (3rd  ed.,  i^);  article 
in  Henoe<muck's  Reateneykhp^ie  (ed.  1899);  Knuth,  Die 
Francke'schen  SHfhtngen  (and  ed.,  1903). 


VBANGKIII.  Seven  painters  <A  tUs  fu^ly  cultivated  their 
art  in  Antwerp  during  the  i6di  and  17th  centuries.  Several 
of  these  were  related  to  each  other,  whilst  many  bore  the  same 
Christian  name  in  succession.  Hence  unavoidable  confusion  in 
the  subsequent  classification  of  painting  not  widdy  difiering 
in  style  or  executicm.  When  Franz  Francken  the  first  found  a 
rival  in  Franz  Francken  the  serond,  he  described  Umself  as  the 
"elder,"  in  contradistinction  to  his  son,  who  signed  himself 
the  "  younger."  But  when  Franz  the  second  was  threatened 
with  competition  from  Franz  the  third,  he  took  the  name  (rf 
"  the  dder,"  wUIst  Fiam  the  third  adopted  that  of  Franz  "  the 
younger." 

It  is  possible,  though  not  by  any  means  easy,  to  sift  the  works 
of  these  artists.  The  eldest  of  the  Franckens,  Nicholas  of 
Herenthals,  died  at  Antwerp  in  1596,  with  nothing  but  the 
reputation  of  having  been  a  painter.  None  of  his  works  remain. 
He  bequeathed  his  art  to  three  children.  Jerom  Francken,  the 
ddest  son,  after  leaving  his  father's  house,  studied  under  Franz 
Floris,  whom  he  afterwards  served  as  an  assistant,  and  wandered, 
about  1 560,  to  Paris.  In  1 566  he  was  one  of  the  masters  employed 
to  decorate  the  palace  of  Fontainebleau,  and  in  1574  he  obtained 
the  appointment  of  court  paintn  from  Henry  IH.,  who  had  just 
returned  from  F(dand  and  visited  Titian  at  Venice.  In  1603, 
when  Van  Mander  wrote  his  biograi^y  ctf  Flemish  artist^  Jcrom 
Francken  was  stiU  in  Paris  living  in  the  then  aristocratic 
Faubourg  St  Germain.  Among  his  earliest  works  we  shoukl 
distinguish  a  "  Nativity  "  in  the  Dresden  museum,  executed  in  co- 
(^ration  with  Franz  Floris.  Another  of  bis  important  pieces 
is  the  "  Abdication  of  Charles  V."  in  the  Amsterdam  museum. 
Equally  interesting  is  a  "Portrait  of  a  Falconer,"  dated  1558,  in 
the  Brunswick  gallery.  In  style  these  pieces  all  recall  Fraia 
Floris.  Franz,  the  second  son  of  Nicholas  of  Her«ithals,  is  to 
be  k^t  in  memory  as  F^anz  Francken  the  first.  He  was  b<nn 
about  1544,  matriculated  at  Antwerp  in  1567,  and  died  there  in 
16x6.  He,  too,  studied  under  Floris,  and  never  settled  abroad, 
or  lost  the  han)  and  gaudy  style  wUch  he  inherited  from  his 
master.  Several  of  his  pictures  are  in  the  museum  of  Antwerp; 
one  dated  1597  in  the  Dresden  museum  represents  "  Christ  on 
the  Road  to  Golgotha,"  and  is  signed  by  him  as  D.  0  (Den  ouden) 
F.  Franck.  Ambrose,  the  third  son  of  Nicholas  of  Herenthals, 
has  bequeathed  to  us  more  specimens  of  his  skill  than  Jerom  or 
Franz  the  first.  He  first  started  as  a  partner  with  Jerom  at 
Fontainebleau,  then  he  returned  to  Antwerp,  where  he  passed 
for  his  gild  in  1573,  and  he  lived  at  Antwerp  till  1618.  His 
best  works  are  the  "  Miracle  of  the  Loaves  and  Fishes  "  and  the 
"  Martyrdom  of  St  Crispin,"  both  large  and  ambitious  com- 
poutions  in  the  Antwerp  museum.  In  both  these  pieces  a  fair 
amount  of  power  Is  di^^yed,  but  marred  by  mnt  of  atmoqihcve 
and  shadow  or  by  hardness  of  hue  and  gaudiness  of  tone.  Tliere 
is  not  a  trace  in  the  three  painters  named  of  the  influence  of  the 
revival  which  took  place  imder  the  lead  of  Rubens.  Franz 
Francken  the  first  trained  three  sons  to  his  profession,  the  ddest 
of  whom,  though  he  practised  as  a  master  of  gild  at  Antwerp 
from  1600  to  1610,  left  no  visible  trace  of  Us  labours  beUnd. 
Jerom  the  second  took  service  with  his  uncle  Ambrose.  He 
was  bom  in  1578,  passed  for  Us  gild  in  1607,  and  in  1620 
produced  that  curious  picture  of  "  Horatius  Codes  defending 
the  Sublidan  Bridge  "  which  still  hangs  in  the  Antwerp  museum. 
The  tUrd  son  at  Franz  FVancken  the  first  is  Franz  Francken 
the  second,  who  signed  Umsdf  inplctures  till  16x6  "  theyounger,** 
from  1630  till  his  death  "the  eUer"  F.  Francken.  These 
pictures  are  usually  of  a  small  size,  and  are  found  in  conddoable 
numbers  in  continental  collections.  Franz  Francken  the  second 
was  bom  in  1581.  In  1605  he  entered  the  gild,  of  wUch  he 
subsequently  became  the  president,  and  in  1643  he  died.  His 
earliest  composition  is  the  "  Crucifixion  "  in  the  Bdvedere  at 
Vienna,  dated  1606.  His  latest  compositions  as  "  the  yoimger" 
F.  Francken  are  the  "  Adoration  of  the  Virgin  "  (1616)  in  the 
gallery  of  Amsterdam,  and  the  "  Woman  taken  in  Adultery  ** 
(1638)  in  Dresden.  From  1616  to  1630  many  of  his  pieces  are 
signed  F.  Francken;  then  come  the  "  Seven  Works  of  Charity  " 
(1630)  at  Munich,  signed  "  the  dder  F.  F.,"  the  "  Prodigal  Son  " 
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(1633)  at  the  Louvre,  aad  other  slmost  countless  eiBtuples. 
It  13  in  F.  Francken  the  second's  style  that  we  fitst  have  evidence 
of  the  struggle  which  necessarily  arose  when  the  old  customs, 
hardened  by  Van  Orley  and  Floris,  or  Breughel  and  De  Vos, 
were  swept  away  by  Rubens.  But  F.  Francken  the  seo)nd,  as 
before  observed,  always  clung  to  small  surfaces;  and  though 
he  gained  some  of  the  freedom  of  the  modems,  he  lost  but  little 
of  the  dryness  or  gaudiness  of  the  earlier  Italo-Flemish  revivalists. 
F.  Francken  the  third,  the  last  of  his  name  who  deserves  to  be 
recOTded,  passed  in  the  Antwerp  gild  in  1639  and  died  at  Antw^ 
in  Z667.  His  practice  was  chiefly  confined  to  adding  figures  to 
the  aidutectural  or  landscape  pieces  of  other  artists.  As  Franz 
Fourbus  sometimes  put  in  the  portrait  figures  for  Franz  Francken 
the  second,  so  Franz  Francken  the  third  often  introduced  the 
necessary  personages  into  the  works  of  Fieter  Neefs  the  younger 
(museums  of  St  Petersburg,  Dresden  and  the  Hague).  In  a 
"  Moses  striking  the  Rock,"  dated  1654,  of  the  Augsburg  gallery, 
this  last  of  the  Franckras  signs  D.  6  (Den  ouden)  F.  Franck. 
In  the  pictures  of  this  artist  we  most  dearfy  discern  the  effects  of 
Rubens's  example. 

FRANCO-GERMAN  WAR  (1870-1871).  The  victories  of 
Piosua  in  1866  over  the  Austrians  and  their  German  allies  (see 
Seven  Weeks'  Was)  rendered  it  evident  to  the  statesmen  and 
fltddiers  of  Frsjice  that  a  strugi^  between  the  two  nations  could 
only  be  a  question  oS  time.  Army  reforms  were  at  once  under- 
taken, and  measures  were  initiated  in  France  to  place  the 
armament  and  equipment  of  the  troops  on  a  level  with  the 
requirements  of  the  times.  The  chassepot,  a  new  breech- 
loading  rifle,  immensely  superior  to  the  Prussian  needle-gun, 
was  issued;  the  artillery  trains  were  thoroughly  overhauled, 
and  a  new  machiner-gun,  the  mitraiUeuse,  from  which  much  was 
expected,  introduced.  Wide  schemes  of  reorganization  (due 
mainly  to  Marshal  Niel)  were  set  in  motion,  and,  since  these 
xequized  time  to  mature,  recourse  was  had  to  foreign  alliances 
in  the  hope  of  delaying  the  impending  rupture. .  In  the  first 
week  of  June  i9>70,  General  Lebrun,  as  a  confidential  agent  of 
the  emperor  Kapi^n  III.,  was  sent  to  Vienna  to  concert  a 
plan  of  joint  4^)erationA  with  Austria  against  Prussia,  Italy 
was  also  to  be  included  in  the  alliance,  and  it  was  agreed  that 
in  case  of  hostilities  the  French  armies  should  concentrate  in 
northern  Bavaria,  wh^e  the  Austrians  and  Italians  were  to 
join  them,  and  the  whole  immense  army  thus  formed  should 
march  via  Jena  on  Berlin.  To  what  extent  Austria  and  Italy 
committed  themselves  to  this  scheme  remains  uncertain,  but 
that  the  emperor  Napdeon  believed  in  their  bona  fides  is  b^nd 
doubt 

Whether  the  plan  was  betrayed  to  FniBsia.is  also  uncertain, 
and  aloKst  immaterial,  for  Moltke'a  [dans  woe  based  on  an 
accurate  estimate  of  the  time  it  would  take  Austria  to  mobilize 

and  on  the  effect  of  a  series  of  victcuies  on  French  soil.  At  any 
rate  Moltke  was  not  taken  into  Bismarck's  confidence  in  the 
aSair  <^  Ems  in  July  1870,  and  it  is  to  be  presumed  that  the 
chancellor  had  already  satisfied  himself  that  the  schemes  of 
operations  prepared  by  the  chief  of  the  General  Staff  fully 
provided  against  all  eventualities.  These  schemes  were  founded 
on  Clausewitz's  view  of  the  objects  to  be  pursued  in  a  war  against 
France— in  the  first  place  the  defeat  of  the  French  field  armies 
and  in  th^seoond  the  occupation  of  Paris.  On  these  lines  plans 
for  the  strategic  deployment  of  the  Prussian  army  were  prepared 
by  the  General  StadS  and  kept  up  to  date  year  by  year  as  fresh 
circumstances  ie.g.  the  co-opaation  of  the  minor  German  armies) 
arose  and  new  means  of  communication  came  into  existence. 
The  campaign  was  actually  opened  on  a  revise  of  1868-1869, 
to  which  was  added,  on  the  6th  of  May  1870,  a  secret  memo- 
randum for  the  General  Staff. 

Under  the  German  organization  then  existing  the  preliminary 
to  all  active  operations  was  of  necessity  full  and  complete 
mobilization.  Then  followed  transport  by  road  and  rail  to  the 
line  selected  for  the  "  strate^c  deployment,"  and  it  was  essential 
that  no  part  oi  these  operations  should  be  disturbed  by  action 
on  the  part  of  the  enemy.  But  no  such  delay  imposed  itself  of 
necesnty  upon  the  French,  and  a  vigorous  offensive  was  so  much 


in  harmony  with  their  traditions  that  the  German  plan  bad  to 

be  framed  so  as  to  meet  such  emergencies.  On  the  whole, 
Moltke  concluded  that  the  enemy  could  not  undertake  ^ 
this  offensive  before  the  ei^th  day  after  mobilization.  d^Jv* 
At  that  date  about  five  French  army  corps  (150^000  nut 
men)  could  be  collected  near  Metz,  and  two  corps 
(70,000)  near  Strassburg;  and  as  it  was  six  days'  march  ^gnin. 
from  Metz  to  the  Rhine,  no  serious  attack  could  be 
delivered  before  the  fourteenth  day,  by  which  day  it  covld  be  met 
by  superior  forces  near  Eirchhdmboluiden.  Since,  however,  the 
tran^KMTt  of  the  biUk  of  tiie  Pnisman  forces  could  not  begin  till  the 
ninth  day,  their  ultimate  line  of  detrainment  need  not  be  fixed 
until  the  French  plans  wero  disclosed,  and,  as  it  was  important 
to  strike  at  the  euliest  moment  possible,  the  deployment  was 
provisionally  fixed  to  be  beyond  the  Rhine  on  the  line  WittUch- 
Neunkirchen-lAndau.  Of  the  thirteen  North  German  corps  three 
had  to  be  left  behind  to  guard  the  eastern  frontier  and  the 
coast,  one  other,  the  VIIL,  was  practically  on  the  ground  already 
and  could  concentrate  by  road,  and  the  remaining  nine  were 
distributed  to  the  nine  throuj^  railway  lines  available.  These 
ten  corps  were  grouped.in  three  armies,  and  as  the  French  mi^t 
violate  Belgian  neutrality  or  endeavour  to  .breAk  into  aoutfaon 
Germany,  two  corps  (Prussian  Guard  and  Sanm  XII.  corps) 
were  temporarily  held  badt.  at  a  central  position  around  Mains, 
whence  th^  could  move  rapidly  up  or  down  the  Rhine  valley. 
If  Belgian  neutrality  remained  unmolested,  the  reserve  would  join 
the  III.  army  on  the  left  wing,  giving  it  a  two  to  one  superiority 
over  its  adversary;  all  three  armies  would  then  wheel  to  the 
right  and  rombine  in  an  effort  to  force  the  French  army  into  a 
decisive  battle  on  the  Saar  on  or  about  the  twenty-third  day. 
As  in  this  wheel  the  army  on  the  right  formed  the  pivot  and  was 
required  only  to  stand  fast,  two  corps  only  were  allotted  to  it; 
two  corps  for  the  present  formed  the  III.  aiimy,  aqd  the  remaining 
five  were  assigned  to  the  II.  amy  in  the  centre. 

When  (i6th-i7tfa  July)  the  South  (aoman  states  decided  to 
throw  in  thdr  lot  with  the  rest,  their  Uiree  axps  were  allotted  to 
the  ni.  army,  the  Guards  and  Saxons  to  the  n.  army,  whilst 
the  three  corps  originally  left  behind  woe  finally  distributed 
one  to  each  army,  so  that  up  to  the  investment  of  Metz  the  coder 
of  batUe  was  as  follows: 

Headquarters : 

(General  v.  Moltke,  chief  (rf  staff). 

(I.  corps,  V.  Maateuffel) 
VII.    „    V.  Zastrow 
VIII.    „    V.  Goeben 
(ist)  and  3rd  cavalry  diidaons 

Total  .    .  85,000 
Guard  Pr.  Atwust  WOrttem- 
berg 

'II.  corps,  V.  Fransecky) 


The  Kng  of  PrUBrfa 
I.  Array:  f 
General  V.  Steiametz  J 
(C.  of  S.,  v.  Sperling)  1 


11.  Army: 
Prince  Frederick  Charles 
(C.  of  S.,  V.  Sdehle) 


IIL  Army: 
crown  prince  ta  Prussia' 
(C.  of  S.,  V.  Blumenthal) 


V.  Alvenflleben  II. 
IV.    „    V.  Alvensleben  I. 
IX.    „    V.  Manstein 

X.  „     V.  Voigts-Rhetz 
XII.    „     (Saxons)  crown  prince 

of  Saxony 
5th  and  6tfa  cavalry  dtviuons 

Total  .    .  310,000 
V.  corps,  v.  Kirchbach 
(VIO    ..    V.  Tampling 

XI.  „    v.  Bose 

I.  Bavarian,  v.  der  Tann 
II.     „         v.  Hartmann 

(and)  awl  4th  cavalry  divisions 

Total  .    .  180,000 


Grand  Total  .    .  475.ooo 
(The  units  mthin  brackets  were  those  at  first  retained  in  Germany.) 

On  the  French  side  no  such  plan  of  operations  was  in  existence 
when  on  the  night  of  the  i  sth  of  July  Krieg  mobil  was  telegraphed 
all  over  Prussia.   An  outline  scheme  had  indeed  been  fioMaaM 
prepared  as  a  basis  for  agreement  with  Austria  and  oitM* 
Italy,  but  practically  no  details  were  fixed,  and  the  ft]"^ 
troops  were  without  transport  and  supplies.  Never- 
theless,  ^nce  speed  was  the  essence  of  the  contract,  the  troops 
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5th  corps 
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ard  corps 
Guard 
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7th  cocpt 


iwre  hurried  up  without  waiting  for  their  reserves,  and  defivered, 
as  Moltke  had  foreseen,  just  where  the  lie  of  the  railways  and 
convenience  of  temporary  supply  dictated,  and  the  Prussian 
Intelligence  Department  was  able  to  inf<»m  Moltke  on  the  zznd 
oi  July  (seventh  day  of  mobilization)  that  the  French  stood 
from  right  to  left  in  the  following  order,  on  or  near  the  frontier: 
Marshal  MacMahon,  duke  of  Magenta,  Strassborg 
General  de  Failly,  Saaigemund  and  BItthe 
Genual  Froaaard,  St  Avoid 
General  de  Ladmirault,  HuonviUe 

With,  behind  tbem: 
Marahal  Bazatne,  Metz 
General  Bourbaki,  Nancy 
Marshal  Canrobect,  Chftkms 
General  F£Ux  Douay.  Belfort 

If  therefore  they  began  a  f(»^rard  movement  on  the  33rd 
(aghth  day)  the  case  foreseen  by  Moltke  had  arisen,  and  it  became 
necessary  to  detrain  the  U.  army  upon  the  Rhine.  Without 
i^aiting  tea  further  confirmatioo  of  this  intelligence,  Moltke,  with 
tiie  consent  oi  the  king,  altered  the  arrangements  acoordingly, 
a  decision  which,  though  foreseen,  ezerdsed  the  gravest  infiuence 
<m  the  CQUCBe  oi  events.  As  it  hi^ipened  this  deciuon  vas  pre- 
mature, for  the  French  oould  not  yet  move.  Siqiply  trains  had 
to  be  or^inized  by  requisition  from  the  inhaUtants,^  and  even 
arms  and  ammunition  procured  for  such  reserves  as  had  succeeded 
in  joining.  Nevertheless,  by  almost  superhuman  exerdcns 
on  the  part  of  the  railways  and  administrative  services,  all 
essential  deficiencies  were  made  good,  and  by  the  38th  of  July 
(13th  day)  the  troops  had  received  all  that  was  abs<^ntely  indis- 
pensable and  mi^t  well  have  been  led  against  the  enany,  who, 
thanks  to  Moltke's  premature  action,  were  for  the  moment  at 
a  very  soious  diBEulvantage.  But  the  French  goierals  were 
OTffq^i'!^  to  their  le^oDsilulitfes.  It  is  now  dear  that,  had  the 
great  Napoleon  and  his  maighals  been  in  command,  they  would 
have  made  light  the  want  coining  pots,  chdera  bdts,  &c., 
and,  by  a  series  of  n^ad  mtadies,  would  have  concentrated 
odds  of  at  least  three  to  one  tqxm  the  heads  of  the  Frusrian 
columns  as  they  struggled  throu^  the  defiles  of  the  Hardt,  and 
won  a  victory  whose  political  results  might  well  have  proved 
decisive. 

To  meet  this  pressing  danger,  which  came  to  his  knowledge 
diuing  the  course  of  the  29tih,  Moltke  sent  a  confidoitial  staff 
officer,  Colonel  v.  Vrady  du  Vemois,  to  the  HI.  army  to  impress 
iq>on  the  crown  prince  the  necessity  of  an  immediate  advance  to 
distract  the  enenqr*a  attention  frcmi  the  I.  and  II.  armies;  but, 
Hke  the  French  generala,  the  crown  prince  pleaded  that  he  could 
not  move  until  his  trains  were  ooi^dete.  Fortunately  for  the 
Germans,  the  French  intelligence  service  not  only  failed  to 
inform  the  stafi  of  this  extraordinary  opportunity,  but  it  allowed 
itself  to  be  hypnotized  by  the  most  amazing  rumours.  In 
imagination  they  saw  anpies  of  zoo,ooo  men  behind  every  forest, 
and,  to  guard  against  these  dangers,  the  French  troops  were 
marched  and  counter-marched  along  the  frontiers  in  the  vain 
h<^  of  discovering  an  ideal  defensive  pofdtion  which  should 
afford  full  scope  to  the  power  of  their  new  weapons. 

As  these  ddays  were  exerting  a  most  unfavourable  effect  on 
public  opinion  not  only  in  France  but  throughout  Europe,  the 
emperor  decided  cm  the  ist  of  August  to  initiate  a  movement 
towards  th^  Saar,  dii^y  as  a  guarantee  of  good  foith  to  the 
Austrians  and  Italians 

On  Una  day  the  French  corps  held  the  following  positiona  from 
right  to  kft: 

.  Hwenau 
.  Forbadi 
.  St  Avoid 
.  Bouzonville 

.  Bitche 
.  ChAlons 

.  Belfort  and  Colmar 
.  ne^  Metz 

'  The  FMndr  and  corps  was  directed  to  advance  on  the  fdlfmisg 
monsng  direct  on  Saarfar^ken,  siqitported  on  the  flanks  hy  two 
divisiofasfromthesthandjrdcorps.  ThecHiderwasdufy  carried 
out,  and  the  FruMians  (one  battaUon,  two  Ktuadrons  and  a 


f  St  corps 
3nd  corps 
3rd  corps 
4th  corps 
Sth  corps 
6th  corps 
Tth  corps 
Guaid  . 


battery),  seeing  the  overwhelming  numbers  opposed  to  them, 
fell  back  fighting  and  vanished  to  the  nor^ward,  having 
given  a  very  excellent  example  of  steadiness  and  dis- 
dpline  to  their  enemy.*  The  latter  contented  them-  '^^Ip^ 
selves  by  occupying  SaarbrQcken  and  its  suburb  St  Mic^M. 
Johann,  and  here,  as  far  as  the  troops  were  concerned, 
the  indddnt  closed.  Its  effect,  however,  proved  far-reaching. 
The  Prussian  staff  could  not  conceive  that  nothing  lay  behind 
this  dis[day  of  five  whole  divirions,  and  immediately  took  steps 
to  meet  the  expected  danger.  In  thdr  excitement,  although  th^ 
had  announced  the  beginning  of  the  action  to  the  king's  head- 
quarters at  Mainz,  they  forgot  to  notify  the  close  and  its  results, 
so  that  Moltke  was  not  in  possession  of  the  facts  till  noon  on  the 
3rd  of  August.  Meanwhile,  Stdnmetz,  left  without  instructions 
and  fearing  for  the  safety  of  the  11.  army,  the  heads  of  whose 
columns  were  still  in  the  defiles  of  the  Hardt,  moved  the  I.  army 
from  the  neighbourhood  of  Mendg  obliquely  to  his  left  front,  so 
as  to  strike  the  flank  of  the  French  army  if  it  continued  its 
march  towards  Kaiserslautem,  in  which  direction  it  f^)peared  to 
be  heading. 

Whilst  this  coder  was  in  process  of  encution,  Mt^tke,  aware 
that  the  II.  army  was  behind  time  in  its  march,  issued  instructions 
to  Steinmetz  for  the  4th  of  August  which  entailed 
a  withdrawal  to  the  rear,  the  idea  being  that  both  ij^^kv 
armies  should,  if  the  French  advanced,  fight  a  defensive  nmdtrkk 
battle  In  a  selected  position  farther  back.   Steinmetz  ^Jj^J, 
obeyed,  though  bitterly  resenting  the  idea  of  retreat. 
This  movement,  further,  drew  his  left  across  the  roads 
reserved  for  the  right  colimin  of  the  II.  army,  and  on  receipt 
of  a  peren^tory  order  from  Prince  Fr^erick  Charies  to  evacuate 
the  road,  Steinmetz  telegraphed  for  instructions  direct  to  the 
king,  over  Moltke's  head,  in  reply  he  reodved  a  telegram  from 
Moltke,  ordering  him  to  clear  the  road  at  tmce,  and  ooudied 
in  terms  which  he  considered  as  a  severe  reprimand.   An  ex- 
planatory letter,  meant  to  soften  the  rebuke,  was  delayed  in 
transmission  and  did  not  reach  him  till  too  late  to  modify  the 
orders  he  had  already  issued.   It  must  be  remembered  that 
Steinmetz  at  the  front  was  in  a  better  position  to  judge  the 
apparent  situation  than  was  Moltke  at  Mainz,  and  that  all 
through  the  day  of  the  5th  of  August  he  had  received  intelli- 
gence indicating  a  change  of  attitude  in  the  French  army. 

The  news  of  the  German  victory  at  Weissenburg  on  the  4th 
(see  below)  had  in  fact  completely  paralysed  the  French  head- 
quarters, and  orders  were  i»ued  by  them  during  the 
course  of  the  sth  to  ocmcentrate  the  whole  tamy  of  the 
Rhine  on  the  sdected  position  of  Cadenbronn.  As  a 
preliminary,  Ftossard's  corps  withdrew  from  Saar- 
brticken  and  began  to  entrench  a  position  on  the  Spicheren 
heights,  3000  yds.  to  the  southward.  Steinmetz,  therefore,  being 
quite  unaware  of  the  scheme  for  a  great  battle  on  the  Saar  about 
the  i2th  of  August,  felt  that  the  situation  would  best  be  met, 
and  the  letter  of  his  instructions  strictly  obeyed,  by  moving  his 
wh<^e  command  forward  to  the  line  of  the  Saar,  and  orders  to 
this  effect  were  issued  on  the  evening  of  the  5th.  In  pursuance 
of  these  orders,  the  advance  guard  of  the  14th  division  (Lieutenant 
Geueral  von  Kameke)  reached  SaarbrOdcen  about  9  a.il  on 
the  dth,  where  the  Germans  iovnd  to  their  amazement  that  the 
bridges  were  intact.  To  secure  this  advanta^  was  the  obvious 
duty  of  the  commander  on  the  spot,  and  he  at  once  ordered  his 
troops  to  occupy  a  line  of  low  heights  beyond  the  town  to 
serve  as  a  bridge-head.  As  the  leading  troops  deployed  on  the 
heights  Frossard's  guns  on  the  Spicheren  Plateau  opened  fire, 
and  the  advanced  guard  battery  rej^ed.  The  sound  of  these 
guns  unchained  the  whole  fighting  instinct  carefully  developed 
by  a  long  course  of  Prus^an  manoeuvre  training.  Everywhere, 
generals  and  troops  hurried  towards  the  cannon  thund^. 
Kameke,  even  more  in  the  dark  than  Steinmetz  as  to  Moltke's 
intentions  and  the  strength  of  his  adversaries,  attacked  at  onoe) 
preciady  as  he  would  have  dtHie  at  manccuvres,  and  la  half  an 
hour  his  men  were  committed  beyond  recaU.  As  each  fresh  unit 
reached  the  fidd'lt  was  hurried  into  action  ^ere  its  services 

'  This  was  the  oeld>raAed  ".baptfone  de  fen  "  of  thejtcjiioe  imperial 
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were  most  needed,  and  each  fresh  general  a£  he  -  arrived  took  a 
new  view  of  the  combat  and  issued  new  orders.  On  the  other 
side,  Fn»sard,  knowing  the  strength  of  his  position,  called  on 
his  neighbours  for  support,  and  determined  to  hold  his  ground. 
Victory  seemed  certain.  There  were  sufficient  troops  within 
easy  reach  to  have  ensured  a  crushing  numerical  superiority. 
But  the  other  generals  had  not  been  trained  to  mutual  support, 
and  tbou^t  only  of  their  own  immediate  security,  and  their 
staft  were  too  iiie]q)erienced  to  act  upon  even  good  intentions; 
and,  finding  himself  in  the  course  of  the  afternoon  left  to  his  own 
devices,  Frossard  began  gradually  to  withdraw,  even  before  the 
pressure  of  the  13th  German  division  on  his  left  flank  (about 
8  F.H.)  compelled  his  retirement.  When  darkness  ended  the 
battle  the  Prussians  were  scarcely  aware  of  their  victory.  Stein- 
metz,  who  had  reached  the  field  about  6  p.u.,  rode  back  to  his 
headquarters  without  issuing  any  orders,  while  the  troops 
bivouacked  where  they  stood,  the  units  of  three  army  corps 
being  mixed  up  in  almost  inextricable  confusion.  But  wh^sas 
out  of  43,900  Prussians  with  120  guns,  who  in  the  morning  lay 
within  striking  distance  of  the  enemy,  no  fewer  than  27,000, 
with  78  guns  were  actually  engaged;  of  the  Frendi,  out  of  64,000 
with  210  guns  only  24,000  with  90  guns  took  part  in  the  action. 

Meanwhile  on  the  German  left  wing  the  III.  army  had  begun 
its  advance.  Early  on  the  4th  of  August  it  crossed  the  frontier 
and  fell  upon  a  French  detachment  under  Abel  Douay, 
■^^^^  which  had  been  placed  near  Weissenburg,  partly  to 
taig^  cover  the  Pigeonnier  pass,  but  principally  to  consume 
the  supplies  accumulated  in  the  Httle  dismantled 
fortress,  as  these  could  not  easily  be  moved.  Against  this  force 
of  under  4000  men  of  all  armB,  the  Germans  brought  into  action 
successively  portions  of  three  corps,  in  all  over  25,000  msa  with 
90  guns.  After  six  hours'  fighting,  in  which  the  Germans  lost 
some  1500  men,  the  gallant  remnant  of  the  French  withdrew 
deliberately  and  in  good  order,  notwithstanding  the  death  of 
their  leader  at  the  critical  moment.  The  Germans  were  so  elated 
by  their  victory  over  the  enemy,  whose  strength  they  naturally 
overestimated,  that  they  forgot  to  send  cavalry  in  pursuit,  and 
thus  entirely  lost  touch  with  the  enemy. 

Next  day  the  advance  was  resumed,  the  two  Bavarian  corps 
moving  via  Mattstall  through  the  foothills  of  the  Vosges,  the 
V.  corps  on  their  left  towards  Preuschdorf,  and  the  XI.  farther 
to  the  left  again,  through  the  wooded  plain  of  the  Rhine  valley. 
The  4th  cavalry  division  scouted  in  advance,  and  army  head- 
quarters moved  to  Sulz.  About  noon  the  advanced  patrols 
discovered  MacMahon's  corps  in  position  on  the  left  bank  of  the 
Sauer  (see  WOrth:  Batik  of).  As  his  army  was  dispersed  over 
a  wide  area,  the  crown  prince  determined  to  devote  the  6th  to 
concentrating  the  troops,  and,  probably  to  avoid  alarming  the 
enemy,  ordered  the  cavalry  to  stand  fast. 

At  xdght  the  outposts  of  the  I.  Bavarians  and  V.  corps  on  the 
Sauer  saw  the  fires  of  the  French  encampment  and  heard  the 
noise  of  railway  traffic,  and  rightly  conjectured  the  approach 
of  reinforcements.  MacMahon  had  in  fact  determined  to  stand 
in  the  very  formidable  position  he  had  selected,  and  he  counted 
on  receiving  support  both  from  the  7th  corps  (two  divisions  of 
which  were  being  railed  up  &omColmar]  and  from  the  5th  corps, 
which  lay  around  Bitche.  It  was  also  quite  possible,  and  the 
soundest  strategy,  to  withdraw  the  bulk  of  the  troops  then 
facing  the  German  I.  and  II.  armies  to  his  support,  and  these 
would  reach  him  by  the  8th.  He  was  therefore  justified  in 
accepting  battle,  though  it  was  to  his  intereat  to  delay  it  as  long 
aspos^ble. 

At  dawn  on  the  6th  of  August  the  commander  of  the  V.  corps 
outposts  noticed  certain  movements  in  the  French  lines,  and  to 

clear  up  the  atuation  brought  his  guns  into  action.. 
^^li^   As  at  Spicheren,  the  sound  of  the  guns  set  the  whole 

machinery  <A  battle  in  motion.  The  French  axtillery 
immediately  accepted  the  Prus»an  challenge.  The  I.  Bavarians, 
having  been  ordered  to  be  ready  to  move  if  they  heard  artillery 
fire,  inmiediately  advanced  against  the  French  left,  encountering 
presently  such  a  stubborn  resistance  that  parts  of  their  line 
began  to  give  way*   The  Fruasians  of  the  V.  corps  felt  that  they 


cotdd  not  abandon  their  allies,  and  von  Kirchbach,  calling  on  the 
XI.  corps  for  support,  attacked  with  the  troops  at  hand.  \^en 
the  crown  prince  tried  to  break  ofi  the  fight  it  was  too  late. 
Both  sides  were  feeding  troops  into  the  firing  line,  as  and  where 
they  could  lay  hands  on  them.  Up  to  2  F.X.  the  French  fairiy 
held  their  own,  but  shortly  afterwards  thdr  ri|^t  yielded  to  the 
overwhelming  pressure  of  the  XI.  corps,  and  by  3.30  it  was 
in  full  retreat.  The  centre  held  on  for  utother  hour,  but  in 
its  turn  was  compelled  to  yield,  and  by  4.30  all  organized 
resistance  was  at  an  end.  The  debris  of  the  French  army  was 
hotly  pursued  by  the  German  divisional  squadrons  towards 
Reichshofen,  where  serious  panic  showed  itself.  When  at  this 
stage  the  supports  sent  by  de  Failly  from  Bitche  came  on  the 
ground  they  saw  the  hopelessness  of  intervention,  and  retired 
whence  they  had  come.  Fortunately  for  the  French,  the  German 
4th  cavalry  division,  on  which  the  pursiut  should  have  devolved, 
had  been  fwgotten  by  the  German  staff,  and  did  not  reach  the 
fnmt  before  darkness  i€L  Out  of  a  total  of  83,000  within  teach 
of  the  battlefidd,  the  Germans  succeeded  in  bringing  into  action 
77,500.  The  French,  who  might  have  had  50,000  on  the  fidd, 
deployed  only  37,000,  and  these  suffered  a  collective  loss  of 
no  less  than  20,100;  some  regiments  losing  up  to  90%  and  still 
retaining  some  semblance  of  disdphne  and  order. 

Under  cover  of  darkness  the  remnants  of  the  French  army 
escaped.  When  at  length  the  4th  cavalry  division  had  succeeded 
in  forcing  a  way  through  the  confusion  tA  the  battlefield, 
all  touch  with  the  enemy  had  been  lost,  and  being  withoitt 
firearms  the  troopers  were  checked  by  the  French  stragglers 
in  the  woods  and  the  villages,  and  thus  failed  to  eatabliah  the 
true  Une  of  retreat  of  the  Fttnch.  Ultimately  the  latter,  having 
gained  the  rdlway  near  Lunfiville,  disappeared  fran  the  Genoan 
front  altogether,  and  all  trace  of  them  was  lost  until  they  were 
discovered,  about  the  26th  of  August,  forming  part  of  the  army 
of  Ch^ons,  whither  Ihey  had  been  conveyed  by  rail  via  Paris. 
This  is  a  remarkable  example  of  the  strategical  value  oi  railways 
to  an  army  operating  in  its  own  coimtry. 

In  the  absence  of  all  resistance,  the  III.  army  now  proceeded 
to  carry  out  the  original  programme  of  marches  laid  down  in 
Moltke's  memorandum  of  the  6th  of  May,  and  marching  on  a 
broad  front  through  a  fertile  district  it  reached  the  line  of  the 
Moselle  in  excellent  order  about  the  17th  of  August,  where  it 
halted  to  await  the  result  of  the  great 'battle  of  C^vebtts- 
StPrivat. 

We  return  now'to  the  I.  army  at  Saarbrttcken.  Its  position 
on  the  morning  of  the  7th  of  August  gave  cause  for  the  gravest 
anxiety.  At  daylight  a  dense  fog  lay  over  the  country, 
and  through  Uie  mist  soimds  of  heavy  firing  came  ^^jj  „ 
from  the  direction  of  Forbach,  where  French  stragglers  ^  s»tr. 
had  raUied  during  the  night.  The  confusion  on  the 
battlefield  was  appalling,  and  the  troops  in  no  condition  to  go 
forward.  Except  the  3rd,  5th  and  6th  cavalry  divisions  no 
closed  troops  were  within  &  day's  march;  hence  Stdnmets 
decided  to  spend  the  day  in  reorganizing  his  infantry,  under 
cover  of  his  avaihdde  cavalry.  But  the  German  cavalry  and 
staff  were  quite  new  to  their  ta^  The  6th  <»TBky  divi^n, 
which  had  bivoua<^ed  on  the  battlefield,  sent  on  only  (me 
brigade  towards  Forbach,  retaining  the  remainder  in  reserve. 
The  5th,  thinking  that  the  6th  had  already  undertaken  all 
that  was  necessary,  withdrew  behind  the  Saar,  and  the  3rd, 
also  behind  the  Saar,  reported  that  the  country  in  its  front  was 
unsuited  to  cavalry  movements,  and  only  sent  out  a  few  officers' 
patrob.  These  were  well  led,  but  were  too  few  in  number,  and 
their  reports  were  consequently  unccHivincing. 

In  the  course  of  the  day  Steinmetz  became  very  uneasy,  and 
ultimately  he  decided  to  concentrate  his  army  by  retiring  the 
Vn.  and  Vm.  con»  behind  the  riyer.on  to  the  I.  (which  had 
arrived  near  Saarlouis),  thus  deanng  the  SaaTbrttcken-Metz 
road  for  the  use  of  the  II.  army.  But  at  this  moment  Prince 
Frederick  Charles  suddenly  modified  his  views.  During  the  6th 
of  August  his  scouts  had  reported  considerable  French  forces 
near  Bitdie  ^these  were  the  5th,  de  Failly's  corps),  and  eady 
in  the  morning  of  the  7th  he  received  a  t^»rMB  binn  Mokl^ 
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infcHmng  him  that  MacMahon's  beaten  army  was  retreating 
■<m  the  same  place  (the  troc^  observed  were  in  fact  those  which 
b^  jnaicfaed  to  MacMahon's  assistuice) .  The  prince  forthwith 
cMected  the  march  of  the  Guards,  IV.  and  X.  corps,  towards 
Rohrbadi,  ii^ilst  the  DC  and  XII.  dosed  up  to  sai^xnting 
distance  behind  them.'  Thus,  as  Steinmetz  moved  away  to  the 
'  west  and  nwth,  Frederick  Charles  was  div^^ng  to  the  south 
and  ^t,  and  a  great  gap  was  opening  in  the  very  centre  of  the 
German  front.  This  was  closed  only  by  the  III.  corps,  still  on 
the  battle-field,  and  by  portions  of  the  X.  near  Saargerattnd,* 
whilst  within  striking  distance  lay  130,000  French  troops, 
prevented  only  by  the  incapacity  of  their  chiefs  from  deUvering 
a  decisive  cotLDter«troke. 

Fortunately  for  the  Prussians,  Moltke  at  Mainz  took  a  different 
view.  Receiving  absolutely  no  intdligence  from  the  front 
daring  the  7th,  he  tdegraph^  <»ders  to  the  I.  and  II.  armies 
([0.35  pjc.)  to  halt  on  the  8th,  and  impressed  on  Steinmetz 
the  neceadty  ot  emi^k^ing  his  cavalry  to  dear  up  thti  situation. 
The  I.  army  had  ab«ady  begun  the  marches  erdatd  by  Stein- 
taietz.  It  was  now  led  back  practically  to  its  <Ad  bivouacs 
amongst  the  unburied'  dead.  Prince  Frederick  Charles  only 
confwmed  to  Moltke's  order  with  the  III.  and  X.  corps;  the 
remainder  executed  their  concentration  towards  the  south  and 
east. 

During  the  night  of  the  7th  of  August  Moltke  decided  that 
the  French  army  must  be  in  retreat  towards  the  Moselle  and 
fwthvith  bu^ed  himself  with  the  preparation  of  fresh  tables  of 
march  for  the  two  armies,  his  object  being  to  swing  up  the  left 
wing  to  outflank  the  eoemy  from  the  south.  This  work,  and 
tite  transfer  <rf  headiqua^tecs  to  Hmnbnrg;  needed  time,  hence  no 
hash  orders  were  inued  to  aiber  army,  and  neither  commander 
would  incur  the  respmiriUUty  d  moving  without  any.  The 
I.  army  therefore  spent  a  fourth  night  in  bivouac  on  the  battle- 
field. But  Constantin  von  Alvensleben,  commanding  the  III. 
corps,  a  man  of  very  different  stamp  from  his  colleagues,  hearing 
at  first  hand  that  the  French  had  evacuated  St  Avoid,  set  his 
corps  in  motion  eArly  in  the  morning  of  the  zoth  August  down 
the  St  Avold-Meta  road,  reached  St  Av<^d  and  obtained  con- 
clusive evidence  that  the  French  were  retreating. 

During  the  9th  the  orders  for  the  advance  to  the  Moselle  were 
issued.  Tliese  were  based,  not  on  an  exact  knowledge  of  where 
the  Ftendi  army  actually  stood,  but  on  the  opinion 
I^S!^  Moltke  had  formed  as  to  where  it  ought  to  have  been 
Momm.  <^  military  grounds  solely,  overlooking  the  fact  Uiat 
the  French  staff  wc9te  not  free  to  form  military  dedrions 
but  were  amipelled  to  bow  to  political  expediency. 

Actually -on  the  7th  of  August  the  emperor  had  dedded  to 
attftck  the  German^  on  the  8th  with  the  whole  Rhine  Army, 
but  this  decision  was  upset  by  alarmist  reports  from  the  beaten 
a<my  of  MacMahim.  He  then  dedded  to  retreat  to  the  Moselle, 
as  Moltke  had  foreseen,  and  there  to  draw  to  himsdf  the  remnants 
of  MacMahon's  army  (now  near  Luniville).  At  the  same  time 
he  assigned  the  executive  command  over  the  whole  Rhine  Army 
to  Martial  Bazaine.  This  retreat  was  begun  during  the  course  of 
the  6th  and  9th  of  August;  but  on  the  night  <rf  the  9th  urgent 
tdegrams  from  Paris  induced  the  empoor  to  suspend  the  move* 
ment,  and  during  the  loth  the  whole  army  took  up  a  strong 
position  on  the  French  Nied. 

Meanwhile  the  II.  German  army  had  recdved  its  orders  to 
march  in  a  line  of  army  corps  on  a  broad  front  in  the  general 
direction  of  Font-d-Mousson,  well  to  the  south  of  Metz.  The 
I.  army  was  to  follow  by  short  marches  in  ^hdon  on  the  right; 
only  the  III.  corps  was  directed  on  Falkenberg,  a  day's  march 
farther  towards  Metz  along  the  St  Avold-Metz  road.  The 
movement  was  begun  on  the  loth,  and  towards  evening  the 
Frmdi  army  was  located  on  the  right  front  of  the  III.  corps. 
Uns  entirely  upset  Mfdtke's  hypothesis,  and  called  f(H- a  complete 
modification  61  his  plans,  as  the  III.  corps  alone  could  not  be 
expected  to  the  impact  <A  Bazaine'sfive  corps.  The  III. 
corps  therefore  recdved  orders  to  stand  fast  for  the  mcnnent, 
and  the  reminder  of  the  II.  army  was  instructed  to  whed  to  the 
^  The  II.  corps  had  not  yet  arrived  from  Germany. 


right  and  concentrate  for  a  great  battle  to  the  east  of  Metz  on 
the  i6th  or  17th. 

Before,  however,  these  orders  had  been  recdved  the  sudden 
retreat  of  the  French  completdy  changed  the  dtuation.  The 
Germans  therefore  continued  their  movonent  towards  the 
Moselle.  On  the  i3tfa  the  French  took  up  a  fresh  position  5  m. 
to  the  east  of  Metz,  v^ere  they  were  located  by  the  cavahy 
and  the  advanced  guards  of  the  I.  army. 

Again  Moltke  ordered  the  I.  army  to  observe  and  hold  the 
enemy,  whilst  the  11.  was  to  swing  round  to  the  north.  The 
cavalry  was  to  scout  beyond  the  Moselle  and  intercept 
all  communication  with  the  heart  of  France  (see  Metz).  ^jJ^jL^ 
By  this  time  the  whcle  Gwman  army  had  imbibed  the  Bonr* 
idea  that  the  French  were  in  fxiD  retreat  and  endeavour- 
ing to  evade  a  decisive  struggle.  When  therefore  during  the 
morning  of  the  14th  their  outposts  observed  signs  of  retreat 
in  the  Frrach  position,  thdr  unpatience  could  no  longer  be 
restrained;  as  at  Wdrth  and  Sfacheren,  an  outpost  commander 
brought  up  his  guns,  and  at  the  sound  ot  thdr  fire,  every  unit 
within  reach  spontaneoudy  got  under  arms  (battle  of  Cdombey- 
Bomy).  In  a  shwt  time,  with  or  without  orders,  the  I.,  VII., 
Vin.  and  IX.  corps  were  in  full  march  to  the  battle-fidd.  But 
the  French  too  turned  back  to  fight,  and  an  obstinate  engage- 
ment ensued,  at  the  dose  of  which  the  Germans  bardy  held 
the  ground  and  the  French  withdrew  under  cover  of  the  Metz 
forts. 

Still,  though  the  fighting  had  been  indecisive,  the  conviction 
f>f  victory  remained  with  the  Germans,  and  the  idea  of  a  French 
retreat  became  an  <rf}sesdon.  To  this  idea  Moltke  ^ve  e^ressi<m 
in  his  orders  issued  eariy  on  the  X5th,  in  which  he  laid  down 
that  the  "  fruits  of  the  victory  **  of  the  previous  evening  could 
only  be  reaped  by  a  vigorous  pursuit  towards  the  passages  of  the 
Meuse,  where  it  was  hc^>ed  the  French  might  yet  be  overtaken. 
Hiis  order,  however,  did  not  allow  for  the  hopeless  inability  of 
the  French  staff  to  regidate  the  movement  of  congested  masses 
of  men,  horses  and  vehides,  such  as  were  now  accumulated  in  the 
streets  and  environs  of  Metz.  Whilst  Bazaine  had  come  to  no 
d^nite  dedsion  whethd*  to  stand  and  fight  or  continue  to  retreat, 
and  was  merely  drifting  under  the  impressions  of  the  moment, 
the  Prussian  leaders,  in-  particular  IMnce  Frederick  Charles, 
saw  in  imagination  the  French  columns  in  rapid  orderly  move- 
ment towards  the  west,  and  calculated  that  at  best  they  could 
not  be  overtaken  shmt  of  Verdun. 

In  this  order  of  ideas  the  whde  of  the  II.  army,  followed  on 
its  right  r^  by  two-thirds  of  the  t.  army  (the  I.  corps  being 
detached  to  observe  the  eastern  side  of  the  fortress),  were  pushed 
on  towards  the  Moselle,  the  cavalry  far  in  advance  towards  the 
Meuse,  whilst  only  the  sth  cavalry  division  was  ordered  to  scout 
towards  the  Metz- Verdun  road,  and  even  that  was  disseminated 
over  far  too  wide  an  area. 

Later  in  the  day  (15th)  Frederick  Charles  sent  orders  to  the 
III.  corps,  which  was  on  the  right  flank  of  his  long  line  of  columns 
and  approaching  the'  Moselle  at  Corny  and  Nov^ant,  to  march  . 
via  Gorze  to  Mars-la-Tour  on  the  Metz-Verdun  road;  to  the 
X.  ccffps,  strung  out  along  the  road  from  Thiaucourt  to  Pont- 
&-Mousson,  to  move  to  Jamy;  and  for  the  remainder  to  push  on 
westward  to  seize  the  Meuse  CTOssuigs.  No  definite  infonnadon 
as  to  the  French  army  reached  him  in  time  to  modify  these 
instructions. 

Meanwhile  the  sth  (Rheinbaben's)  cavalry  division,  at  about 
3  P.M.  in  the  afternoon,  had  come  into  contact  with  the  French 
cavalry  in  the  vicinity  of  Mars-la-Tour,  and  gleaned  intelligence 
enough  to  show  that  no  French  infantry  had  as  yet  reached 
Rezonville.  The  commander  of  the  X.  corps  at  Thiaucourt, 
informed  of  this,  became  anxious  for  the  security  of  his  flank 
during  the  next  day's  march  and  dedded  to  push  out  a  stnmg 
flanking  detadmient  under  von  Caprivi,  to  supptnt  von  Rhdn- 
baben  and  maintain  touch  with  the  m.  corps  marching  on  his 
right  rear. 

Von  Alvensleben,  to  whom  tb^  6th  cavalry  division  had  mean- 
while been  assigned,  seems  to  have  recdved  no  local  intelligence 
whatsoever;  and  at  daybreak  on  the  i6th  he  began  his  march 
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in  two  odurnns*  the  6tli  divi^on  on  Mais4a-Tour,  the  5th 

towards  the  Rezonville-Vionville  plateau.  And  shortly  after 
9.15  A.1C.  he  suddenly  discovered  the  truth.  The  entire  French 
Itfitttvf  ^  '^Sht  flank,  and  his  nearest  supports 

ntmvU^  were  almost  a  day's  match  distant.  In  this,  crisis  he 
««fs-is-  made  up  his  mind  at  once  to  attack  with  every 
available  man,  and  to  continue  to  attack,  in  the  con- 
viction that  his  audacity  would  serve  to  conceal  his  weakness. 
AU  day  long,  therefore,  the  Brandenburgers  of  the  III.  corps, 
supported  ultimately  by  the  X.  corps  and  part  of  the  IX., 
attacked  again  and  again.  The  enemy  was  thrice  their  strength, 
but  very  differently  led,  and  made  no  adequate  use  of  his 
superiority  (battle  of  Vionville-Mars-la  Tour). 

Meanwhile  Prince  Frederick  Charles,  at  Font-i-Mousson, 
was  still  confident  in  the  French  retreat  to  the  Meuse,  and  had 
even  issued  orders  for  the  17th  on  that  assumption.  Firing  had 
been  heard  since  9.15  A.H.,  and  about  noon  Alvensleben's  first 
report  had  reached  him,  but  it  was  not  till  after  a  that  he 
realized  the  situation.  Then,  mounting  his  horse,  he  covered 
the  15  m.  to  Flavigny  over  crowded  and  difficult  roads  within 
the  hour,  and  on  his  arrival  abundantly  atoned  for  his  strategic 
emMs  by  his  unomquerable  determination  and  tactical  skill 
When  darkn»s  put  a  stop  to  the  fighUng,  he  considered  the 
positiiau  Cancelling  all  previous  orders,  be  called  all  tnx^ 
within  reach  to  the  battle-field  and  resigned  himself  to  wait  for 
them.  The  situation  was  indeed  critical.  The  whole  French 
army  of  five  corps,  only  half  of  which  had  been  engaged,  lay  in 
front  of  him.  His  own  army  lay  scattered  over  an  area  of  30  m. 
by  20,  and  only  some  30,000  fresh  troops — of  the  IX.  corps — 
a>uld  reach  the  field  during  the  forenoon  of  the  17th. 
oTAi^Mt  ^™  know  that  Moltke  had  already  inter- 

vened and  had  ordered  the  VII.,VXII.  and  II.  corps  ^ 
to  his  assistance.  Daylight  revealed  the  extrme  exhaustion  of 
both  men  and  horses.  The  men  lay  around  in  hopeless  confu^on 
amongst  the  killed  and  wounded,  each  where  sleep  had  over- 
taken him,  and  thus  the  ext^t  of  the  actual  losses,  heavy 
enough,  could  not  be  estimated.  Across  the  valley,  bugle 
sotmds  revealed  the  French  already  alert,  and  presently  a  long 
line  of  skirmishers  approached  the  Frus^an  position.  But  they 
halted  just  beyond  rifle  range,  and  it  was  soon  evident  that  they 
were  only  intended  to  cover  a  further  withdrawal  Presently 
came  the  welcome  intelligence  that  the  reinforcements  were  well 
on  their  way. 

About  noon  the  king  and  Moltke  drove  up  to  the  ground, 
and  there  was  an  animated  discussion  as  to  what  the  French 
would  do  next.  Aware  <A  thdr  withdrawal  from  his  immediate 
front,  Prince  fWerick  Charles  revved  to  his  previous  idea 
and  insisted  that  they  were  in  full  retreat  towards  the  north, 
and  that  their  entrendiments  near  Point  du  Jour  and  St  Hubert 
(see  map  in  article  Metz)  were  at  most  a  rearguard  position. 
Moltke  was  inclined  to  the  same  view,  but  considered  the  alterna- 
tive possibility  of  a  withdrawal  towards  Metz,  and  about  a  p.u. 
orders  were  issued  to  meet  these  divergent  opinions.  The 
whole  army  was  to  be  drawn  up  at  6  A.ic.  on  the  iSth  in  an 
6cheIon  facing  north,  so  as  to  be  ready  for  action  in  either 
direction.  The  king  and  Moltke  then  drove  to  Pont~a-Mousson, 
and  the  troops  bivouacked  in  a  state  of  readiness.  The  rest 
of  the  17th  was  spent  in  restoring  order  in  the  shattered  III. 
and  X.  ccnps,  and  by  ni^tfall  both  corps  were  reported  fit  for 
action.  Strangely  enough,  there  wen  no  organized  cavalry 
reconnaissances,  and  no  intelligeiux  at  importance  was  collected 
during  the  night  of  the  lyth-iSth. 

Early  on  the  i8th  the  troops  began  to  move  into  position  in 
the  following  order  from  left  to  right:  XII.  (Saxons),  Guards, 
IX.,  VIII.  and  VII.   The  X.  and  III.  were  retained  in  reserve. 

The  idea  of  the  French  retreat  was  still  uppermost  in  the 
prince's  mind,  and  the  whole  army  therefore  moved  north. 
But  between  10  and  ix  am.  part  <rf  the  truth — viz.  that  the 
French  had  their  backs  to  Metz  and  stood  in  battle  tader 

1  Of  the  I.  army  the  I.  corps  was  retafated  on  the  east  side  of  Metz. 
The  II.  corps  b»>nged  to  the  II.  army,  but  had  not  yet  reacbed  the 
front. 


from  St  Hubert  northwards — became  evident,  and  the  U. 
army,  pivoting  on  the  I.,  wheeled  to  the  ri^t  and  moved 
eastward.  Suddenly  the  IX.  corps  fell  right  on  the  ^ 
centre  of  the  Frendi  line  (Amanvillers),  and  a  moat  omrmioat- 
de^>erate  encounter  began,  superior  control,  as  before,  Satnt 
ceasing  after  the  guns  had  opened  fire.  Prince  Frederick 
Charles,  however,  a  little  futher  north,  again  asserted  his  tactical 
ability,  and  about  7  F.if .  he  brought  into  position  no  less  than  five 
am^  coipa  for  the  final  attack. .  The  sudden  collapse  oi  French 
reustance,  due  to  the  frontal  Mtack  ci  the  Guards  (St  Privat)  and 
the  turning  movement  of  the  Saxons  (Roncourt),  rendered  the 
use  of  this  mass  unnecessary,  but  the  resolution  to  use  it  was 
there.  On  the  German  right  (I.  army),  about  Gravelotte,  all 
superior  leading  ceased  quite  early  in  the  afternoon,  and  at 
night  the  French  still  showed  an  unbroken  front.  Until  midnight, 
when  the  prince's  victory  was  reported,  the  suspense  at  head- 
quarters was  terrible.  Hie  I.  army  was  exhausted,  no  stepe 
had  been  taken  to  ensure  sui^rt  from  the  III.  army,  and  the 
IV.  corps  (IL  army)  lay  inactive  30  m.  away. 

This  seems  a  fitting  place  to  discuss  the  much-disputed  p<Hnt 
of  Bazaine's  conduct  in  allowing  himself  to  be  driven  back  uato 
Metzwhenfortunehadthrownintohis.handsthegreat  . 
opportunity  of  the  i6th  and  ijHi  td  August.  He  ^amw. 
had  been  appointed  to  command  on  the  loth,  but  the 
presoice  of  the  onperor,  who  only  left  the  fnHit  early  on  the 
i6th,  and  their  dislikeof  Bazaine,  exercised  a  disturbing  influence 
on  the  headquarters  staff  officers.  During  the  retreat  to  Metz 
the  marshal  had  satisfied  himself  ae^  to  the  inability  of  his  c<»p6 
commanders  to  handle  their  troops,  and  ^so  as  to  the  ill-wiU 
of  the  staff.  In  the  circumstances  he  felt  that  a  battle  in  the 
open  field  could  only  end  in  disaster;  and,  since  it  was  proved 
that  the  Germans  could  outmarch  him,  his  army  was  sure  to  be 
overtaken  and  annihilated  if  he  ventured  beyond  the  shelter 
<A  the  fortress.  But  near  Metz  he  could  at  least  inflict  veiy 
severe  punishmeot  on  his  assailants,  and  in  any  case  his.[»ea«oe 
in  Metz  would  neutralize  a  far  superior  f<xce  ot  the  enemy  ifx 
weeks  or  months.  What  use  the  French  government  might 
choose  to  make  of  the  breathing  space  thus  secured  was  their 
business,  not  his;  and  subsequent  events  showed  that,  had  they 
not  forc^  MacMahon's  hajid,  the  existence  of  the  latter's 
nucleus  army  of  trained  troc^  might  have  prevented  the 
investment  of  Paris.  Bazaine  was  condemned  by  court-martial 
after  the  war,  but  if  the  case  were  reheard  to-day  it  is  certain 
that  no  charge  of  treachery  could  be  sustained. 

On  the  German  side  the  victory  at  St  Frirat  was  at  once 
followed  up  by  the.  headquarters.  Early  <hi  the  19th  the  invest- 
ment of  Bazaine's  array  in  Metz  was  commenced.  A  new  anuy, 
the  Army  <rf  the  Meuse  (<rften  called  the  IV.),  was  as  soon  as 
possible  formed  of  all  trot^  not  required  Ux  the  maintenance 
of  the  investment,  and  marched  off  under  the  command  of  the 
crown  prince  of  Saxony  to  discover  and  destroy  the  remainder 
of  the  French  field  army,  which  at  this  moment  was  known  to 
be  at  Cbd-lons. 

The  operations  which  led  to  the  capture  of  MacMahon's  army 
in  Sedan  call  for  little  explanation.  Given  seven  corps,  each 
capable  of  averaging  1 5  m.  a  day  for  a  week  in  succes- 
sion,  opposed  to  four  corps  only,  shaken  by  defeat  ^s»iSu! 
and  imable  as  a  whole  to  cover  more  than  5  m.  a  day, 
the  result  could  hardly  be  doubtful.  But  Moltke's  method  of 
conducting  operations  USt  his  opponent  many  openings  which 
could  <»ily  be  closed  by  ocessive  demands  on  the  matdiing 
povet  ci  the  men.  Trustiz^  only  to  his  cavalry  screen  to 
secure  information,  he  was  always  without  any  definite  fixed 
point  about  whic^  to  manoeuvre,  for  whilst  the  reports  of  the 
screen  and  orders  based  thereon  were  being  transmitted,  the 
enemy  was  free  to  move,  and  generally  their  movements  were 
dictated  by  political  ezpediency,  not  by  calculate  military 
motives. 

Thus  whilst  the  German  army,  on  a  (toxA  of  nearly  50  m., 
was  marching  due  west  on  Paris,  MacMahon,  under  political 
pressure,  was  moving  parallel  to  them,  but  on  a  northerly  route, 
to  attempt  the  relief  of  Metz. 
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So  unexpected  was  this  move  and  so  uncertain  the  infonnation 
which  called  attention  to  it,  that  Moltke  did  not  venture  to 
diange  at  once  the  direction  of  march  c(  the  whole  army,  but 
he  directed  the  Army  of  the  Meuse  northward  on  Damvillers 
and  ordered  Prince  Frederick  Charles  to  detach  two  corps  from 
the  forces  investing  Metz  to  reinforce  it.  For  the  moment, 
therefure,  MacMafaon's  move  had  succeeded,  and  the  t^portunity 
existed  for  Baxaine  to  break  out.  But  at  the  critical  moment 
the  hc^less  want  of  real  effidency  in  MacMahon'fi  army  com- 
pelled the  latter  so  to  delay  his  advance  that  it  became  evident 
to  the  Germans  that  there  was  no  longer  any  necessity  for  the 
in.  army  to  maintain  the  (Krection  towards  Paris,  and  that 
the  probable  point  of  contact  between  the  Meuse  army  and  the 
French  lay  nearer  to  the  right  wing  of  the  III.  army  than  to 
Prince  Frederick  Charles's  investing  force  before  Metz. 

The  detachment  from  the  n.  army  was  therefore  counter- 
manded, and  the  Whole  III.  army  changed  front  to  the  north, 
while  the  Meuse  army  headed  the  French  off  from  the  east. 
The  latter  came  Into  contact  with  the  head  of  the  French  columns, 
during  the '39th,  about  Nouait,  and  on  the  30th  at  Buzancy 
(battle  of  Beaumont);  and  the  Fmch,  yidding  to  the  iorce 
of  numbers  combined  with  superior  monl^  were  driven  north- 
westward upon  Sedan  (q.v.),  rij^  across  the  front  of  the  III. 
army,  which  was  now  rapidly  coming  up  from  the  south. 

During  the  31st  the  retreat  practically  became  a  rout,  and 
the  morning  of  the  ist  of  September  fotmd  the  French  crowded 
around  the  little  fortress  of  Sedan,  with  only  one  line  of  retreat 
to  the  north-west  still  open.  By  iz  a.h;.  the  XI.  corps  (III. 
army)  had  already  closed  that  line,  and  about  noon  the  Saxons 
(Army  of  the  Meuse)  moving  round  between  the  town  and  the 
Bdgian  frontier  jdined  hands  with  the  XI.,  and  the  circle  of 
investment  was  comi^ete.  The  battle  of  Sedan  was  closed 
about  4.15  P.u.  by  the  hoisting  the  wbite  flag.  Terms  were 
agreed  upon  during  the  night,  and  the  whole  French  army, 
with  the  emperor,  passed  into  captivity.  (F.  N.  M.) 

Thus  in  five  weeks  one  of  the  French  fidd  armies  was  im- 
prisoned in  Metz,  the  other  destroyed,  and  the  Germans  were  free 
to  march  upon  Paris.   This  seemed  easy.   There  could 
be  no  organized  opposition  to  their  progress,^  and  Paris, 
ttfM,       if  not  So  defenceless  as  in  1814,  was  more  populous. 

Starvation  was  the  best  method  of  attacking  an  over- 
crowded fortress,  and  the  Parisians  were  not  thought  to  be  proof 
against  the  deprivation  of  their  accustomed  luxuries.  Even 
Mdtke  hoped  that  by  the  ead  of  October  he  would  be  "  shooting 
hareb  at  (>eisau,"  and  with  thSs  omfidaice  the  German  m.  and 
IV.  armies  'Idt  the  vicinity  of  Sedan  on  the  4th  of  September. 
Hie  march  calted  for  no  more  than  good  staff  arrangements;  and 
the  two  armies  arrived  before  Paris  a  fortnight  later  and  gradually 
encircled  the  place — the  III.  army  on  the  south,  the  IV.  on 
the  north  side — in  the  last  days  of  September.  Headquarters 
were  established  at  Versailles.  Meanwhile  the  Third  Empire 
had  fallen,  giving  place  on  the  4th  of  September  to  a  republican 
Government  of  National  Defnice,  whidi  made  its  appeal  to, 
and  evoked,  thespirit  of  1792.  Hoic^orward  the  Fmich  nation, 
which  had  left  the  conduct  <tf  the  war  to  the  regular  army  and 
had  been  little  more  than  an  excited  spectator,  took  the  burden 
upon  itself. 

The  regular  army,  indeed,  stfll  contained  more  than  5bo,ooo 
men  (chiefly  recruits  and  reservists),  and  50,000  sailors,  marines, 
douaniers,  &c.,  were  also  available.  But  the  Garde  Mobile, 
framed  by  Marshal  Niel  in  1868,  doubled  this  figure,  and  the 
addition  of  the  Garde  Nationale,  called  into  existence  on  the  1 5th 
of  September,  and  including  all  able-bodied  nien  of  from  31  to 
60  years  of  age,  more  than  trebled  it.  The  German  staff  had  of 
course  to  reckon  on  the  Garde  Mobile,  and  did  so  beforehand, 
but  they  wholly  underestimated  both  its  effective  members  and 
its  wfflingness,  while,  i}Ossesstng  themselves  a  system  in  which 
all  the  military  elements  of  the  German  nation  stood  close  behind 

^  The  13th  corps  (Vinoy),  which  had  followed  MacMabon's  army 
at  some  distance,  was  not  involved  in  the  catastrophe  of  Sedan, 
and  by  good  luck  as  well  as  good  management  evaded  the  German 
pmvuit  and  returned  safdy  to  Paris. 


the  troops  of  the  active  army,  they  ignored  the  potentialities 
of  the  Garde  Nationale. 

Meanwhile,  both  as  a  contrast  to  the  events  that  centred  on 
Paris  and  because  in  point  of  time  they  were  decided  ior  the 
most  part  in  the  weeks  immediately  following  Sedan,  We  mxist 
briefly  allude  to  the  sieges  conducted  by  the  Germans — Paris 
(q.v.),  Metz  (q.v.)  and  Bdfort  (q.v.)  excepted.  Old  and  ruined 
as  many  of  them  were,  the  French  fortresses  possessed  connder* 
able  importance  in  the  eyes  of  the  Germans.  Strassbuig,  in 
particular,  the  key  of  Atiace,  the  standing  menace  to  South 
Germany  and  the  most  conspicuous  of  the  spoils  of  Louis  XIV. 's 
Raubkriege,  was  an  obvious  target.  Operations  were  begun 
on  the  gth  of  August,  three  days  after  W5rth,  General  v.  Werder's 
corps  (Baden  troops  and  Prussian  Landwehr)  making  the  siege. 
The  French  commandant.  General  Uhridi,  surrendered  after 
a  stubborn  resistance  on  the  38th  of  September.  Of  the  smaller 
fortresses  many,  being  practically  unarmed  and  without  garrisons, 
capitulated  at  once.  Toul,  defended  by  Major  Huck  with  2000 
mobiles,  resisted  for  forty  days,  and  drew  upon  itself  the  efforts 
of  13,000  men  and  zoo  guns.  Verdun,  commanded  by  Gener^ 
Gu€rin  de  Waldersbach,  held  out  till  after  ^e  fall  of  Mets.  Some 
of  the  fortresses  lying  to  the  north  of  the  Pnisaan  line  of  advance 
on  Paris,  e.g.  M6zi^res,  resisted  up  to  January  1871,  though  of 
course  this  was  very  largely  due  to  the  diminution  of  pressure 
caused  by  the  appearance  of  new  French  field  armies  in  October. 
On  the  9th  of  September  a  strange  incident  took  place  at  the 
surrender  of  Laon.  A  powder  magazine  was  blown  up  by  the 
soldiers  in  charge  and  300  French  and  a  few  German  soldiers  were 
kiUed  by  the  explosion.  But  as  the  Germans  advanced,  their 
lines  of  commimication  were  thoroughly  organized,  and  the  belt 
of  country  between  Paris  and  the  Prus^an  frontier  subdued  and 
garrisoned.  Most  of  these  fintresses  were  small  town  encdntes, 
dating  from  Vauban's  time,  and  open,  under  the  new  conditions 
of  warfare,  to  concentric  bombardment  from  positions  former^ 
out  of  range,  upon  which  the  besieger  could  place  as  many  guns 
as  he  chose  to  employ.  In  addition  they  were  usually  deficient 
in  armament  and  stores  and  garrisoned  by  newly-raised  troops. 
Belfort,  where  the  defenders  strained  every  nerve  to  keep  the 
besiegers  out  of  bombarding  range,  and  Fans  formed  the  only 
exceptions  to  this  general  rule. 

The  policy  of  the  new  French  government  was  defined  by 
Jules  Favre  on  the  6th  of  September.   *^  It  is  for  the  king  <»f 
Prussia,  who  has  declared  that  he  is  making  war  on  7^ 
the  Empire  and  not  on  FVance,  to  stay  his  hand;  we  "  HtSlMM 
shall  not  cede  an  inch  of  our  territory  or  a  stone  of  our  'J^*!*" 
fortresses."   These  proud  words,  so  often  ridicultd  ■ " 

as  empty  bombast,  were  the  prelude  of  a  national  effort  vUch 
re-estabUshed  France  in  the  eyes  of  Europe  as  a  great  power,  even 
though  provinces  and  fortresses  were  ceded  in  the  peace  that  Uiat 
effort  proved  imable  to  avert.  They  were  translated  into  acrion 
by  L6on  Gambetta,  who  escaped  from  Paris  in  a  balloon  on  the 
7th  of  October,  and  established  the  headquarters  of  the  defence 
at  Tours,  where  already  the  "  Delegation  "  of  the  central  govern- 
ment— ^which  had  decided  to  remain  in  Paris— had  concentrated 
the  machinery  of  government.  Thenceforward  Gambetta  and 
his  principal  assistant  de  Freydnet  directed  the  whole  war  in 
the  open  country,  co-ordinating  it,  as  best  they  could  with  the 
precarious  means  of  communication  at  their  disposal,  with 
TVodiu's  military  (^Krations  in  and  round  the  aqiital.  His 
critics — Gambetta's  personality  vas  sudi  as  to  ensure  him 
numerous  enemies  among  the  higher  civil  and  military  officials, 
over  whom,  in  the  interests  of  La  Pairie,  he  rode  rough-shod — 
have  acknowledged  the  fact,  which  is  patent  enough  in  any  case, 
that  nothing  but  Gambetta's  driving  energy  enabled  France 
in  a  few  weeks  to  create  and  to  equip  twelve  army  corps,  repre- 
senting thirty-six  divisions  (600,000  rifles  and  1400  guns),  after 
all  her  organized  regular  field  troops  had  been  destroyed  or 
neutralized.  But  it  is  didmed  that  by  undue  interierence  with 
the  generals  at  the  front,  by  presuming  to  dictate  .their  plans 
of  campaign,  and  by  forcing  them  to  act  when  the  troops  were 
unready,  Gambetta  and'de  Frsydnet  ntUlified  the  efforts  of 
themselves  and  the  rest  of  the  nation  and  subjected  Ftuu 
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to  a  humiliating  treaty  of  peace.  We  cannot  here  discuss  the 

justice  or  inj\istice  of  such  a  general  condemnation,  or  even 
whetlier  in  individual  instances  Gambetta  trespassed  too  far  into 
the  special  domain  of  the  soldier.  But  even  the  brief  narrative 
given  below  must  at  least  suggest  to  the  reader  the  existence 
amongst  the  generals  and  higher  officials  of  a  dead  weight  of 
passive  resistance  to  the  Delegation's  orders,  of  unnecessary 
distrust  of  the  qualities  of  the  improvised  troops,  and  above 
all  of  the  utter  fear  of  responsibility  that  twenty  years  of  literal 
obedience  had  bred.  The  closest  study  of  the  war  cannot  kad 
to  any  other  conclusion  than  this,  that  whether  or  not 
Gambetta  as  a  atratc;gist  took  the  right  course  in  general  or 
in  particular  cases,  no  one  else  would  have  taken  ai^  course 
whatever. 

On  the  approach  of  the  enemy  Paris  hastened  its  preparations 
for  defence  to  the  utmost,  while  in  the  provinces,  out  of  reach 
of  the  German  cavalry,  new  army  corps  were  rapidly  organized 
out  of  the  few  constituted  regtdar  units  not  involved  in  the 
previous  catastrophes,  the  depot  troops  and  the  mobile  national 
guard.  Ihe  first-fruits  of  diese  efforts  were  seen  in  Beauce, 
where  eaiiy  in  October  important  masses  of  French  troops 
I»epaied  not  only  to  bar  Uie  further  progress  of  the  invader 
but  actually  to  relieve  Paris.  The  so-called  "  fog  of  war  " — 
the  armed  Inhabitants,  francs-tireurs,  sedentary  national  guard 
and  volunteers — ^prevented  the  German  cavalry  from  vraturing 
far  out  from  the  infantry  camps  around  Paris,  and  behind  this 
screen  the  new  isth  army  corps  assembled  on  the  Loire.  But 
an  untimely  demonstration  of  force  alarmed  the  Germans, 
all  of  whom,  from  Moltke  downwards,  had  hitherto  disbelieved 
in  the  exbtence  of  the  French  new  formations,  and  the  still 
unready  15th  corps  found  itself  the  target  of  an  expedition  of 
the  I.  Bavarian  corps,  which  drove  the  defenders  out  of  Orleans 
after  a  sharp  strugs^  while  at  the  same  time  another  expedition 
swept  the  mataa  part  of  Beauce,  sacked  Ch&teaudun  as  a 
punishment  ior  its  brave  defence,  and  returned  via  Chartres, 
which  was  occiqned. 

After  these  events  the  French  forces  dis^peared  from  German 
eyes  for  some  weeks.  D'Aurelle  de  Paladines,  the  commander 
of  the  "  Army  of  the  Loire  "  (15th  and  i6th  corps),  improvised 
a  camp  of  instruction  at  Salbris  in  Sologne,  several  marches  out 
of  reach,  and  subjected  his  raw  troops  to  a  stem  regime  of  drill 
and  disdphne.  At  the  same  time  an  "  Army  of  the  West "  began 
to  gather  on  the  side  iA  Le  Mans.  This  army  was  almost 
ima^nary,  yet  rumours  of  its  existence  and  numbers  led  the 
German  commanders  into  the  gravest  errors,  for  they  soon  came 
to  suqiect  that  the  main  army  lay  on  that  side  and  not  on  the 
Loire,  and  this  mistaken  impression  governed  the  German 
dispositions  iq>  to  the  very  eve  of  the  decisive  events  arotmd 
Orleans  in  December.  Thus  when  at  last  D'Aurelle  took  the 
offensive  from  Tours  (whither  he  had  transported  his  forces, 
now  100,000  strong)  against  the  position  of  the  I.  Bavarian  corps 
near  Orleans,  he  found  his  task  easy.  The  Bavarians,  out- 
numbered and  unsupported,  were  defeated  with  heavy  losses  in 
the  battle  of  Coulmiers  (November  g),  and,  had  it  not  been  for 
the  inexperience,  want  of  combination,  and  other  technical 
weaknesses  of  the  French,  they  would  have  been  annihilated. 
What  the  results  of  such  a  victory  as  Coulmiers  might  have  been, 
had  it  been  won  by  a  fully  orgaxuzed,  smoothly  working  army 
of  the  same  strength,  it  is  difficult  to  overestiouite.  As  it  was, 
the  retirement  of  the  Bavarians  rang  the  ahirm  bell  all  along  the 
line  of  the  German  positions,  and  that  was  aU. 

Then  once  again,  instead  of  following  up  its  success,  the  French 
army  disappeared  from  view.  The  victory  liad  emboldened 
the  "  fog  of  war  "  to  make  renewed  efforts,  and  resistance  to 
the  pressure  of  the  German  cavalry  grew  day  by  day.  The 
Bavarians  were  reinforced  by  two  Prussian  divisi<His  and  by  all 
available  cavalry  commands,  and  constituted  as  an  "  army 
detachment  "  under  the  grand-duke  Friedrich  Franz  of  Mecklen- 
bui^^chwerin  to  deal  with  the  Army  of  the  Loire,  the  strength 
oi  which  was  far  fnnn  beu^  accuratdy  known.  Meantime  the 
capitulation  of  Metz  on  the  28th  of  Octobu-  had  set  free  the 
veterans  of  Prince  Frederick  Charles,  the  best  trot^  in  the 


The 


German  army,  for  field  (iterations.  The  latter  were  at  first 

misdirected  to  the  upper  Seine,  and  yet  another  opportunity 
arose  for  the  French  to  raise  the  sie^e  of  Paris.  But  D'Aurelle 
utilized  the  time  he  iuid  gained  in  strengthening  the  army  and 
in  imparting  drill  and  discipline  to  the  new  units  which  gathered 
round  the  origiruil  nucleus  of  the  x5tb  and  z6th  corps.  All  this 
was,  however,  unknown  and  even  unsuspected  at  the  German 
headquarters,  and  the  invaders,  feeling  the  approaching  crisis, 
became  more  than  uneasy  as  to  their  pro^>ect8  of  maintaining 
the  uege  of  Paris. 

At  this  moment,  in  the  middle  of  Novemba,  the  general 
situation  was  as  follows:  the  German  III.  and  Meuse  armies, 
investing  Paris,  had  had  to  throw  off  important 
detachments  to  protect  the  enterprise,  which  they  had 
undertaken  on  the  assumption  that  no  further  held 
armies  of  the  enemy  were  to  be  encountered.  The 
maintenance  of  their  communications  with  Germany,  relatively 
unimportant  when  the  struggle  took  place  in  the  circumstances 
of  field  warfare,  had  become  supremely  necessary,  now  that  the 
army  had  come  to  a  standstill  and  undertaken  a  great  siege, 
which  required  heavy  guns  and  constant  replenishment  of 
ammunition  and  stores.  Hie  rapidity  of  the  German  invasion 
had  left  no  time  for  the  proper  organization  and  full  garrisoning 
of  these  communications,  which  were  now  threatened,  not  merely 
by  the  Army  of  the  Loire,  but  by  other  forces  assembling  on  the 
area  protected  by  Langres  and  Belfort.  The  latter,  imder 
General  Cambriels,  were  held  in  check  and  no  more  by  the  Baden 
troops  and  reserve  units  (XIV.  German  corps)  under  General 
Werder,  and  eventually  without  arousing  attention  they  were 
able  to  send  40,000  men  to  the  Army  of  the  Loire.  This  army, 
still  around  Orleans,  thus  came  to  n\unber  perhaps  150^000 
men,  and  opposed  to  it,  about  the  14th  of  November,  the  Ger- 
mans had  <mly  the  Army  Detaidunent  of  about  40,000,  the  II. 
army  bong  still  distant.  It  was  undo'  these  conditions  that  the 
famous  Orieans  campai^  took  place.  After  many  vidsritu^es 
of  fortune,  and  with  many  miamderstand  ings  between  Prince 
Frederick  Charles,  Moltke  and  the  grand-duke,  the  Germans 
were  ultimately  victorious,  thanks  principally  to  the  brilliant 
fighting  of  the  X.  corps  at  Beaune-la-Rolande(28th  of  November) , 
which  was  followed  by  the  battle  of  Loigny-Poupiy  on  the  2nd 
of  December  and  the  second  capture  <tf  Orieans  alter  heavy 
fighting  on  the  4th  of  December. 

The  result  of  the  capture  of  Orleans  was  the  aev^ance  <d  the 
two  wings  of  the  French  army,  henceforward  commanded 
respectively  by  Chanzy  and  Bourbaki  The  latter  fell  back  at 
once  and  hastily,  though  not  closely  pursued,  lo  BonigoB. 
But  Chanzy,  oppoang  the  Detachment  betwem  Beaugency  and 
the  Forest  of  Marchenxw,  was  of  sterner  metal,  and  in  the  five 
days'  general  engagement  around  Beaugency  (December  7-11) 
the  Germans  gained  little  or  no  real  advantage.  Indeed  their 
solitary  material  success,  the  capture  of  Beaugency,  was  due 
chiefly  to  the  fact  that  the  French  there  were  subjected  to 
conflicting  orders  from  the  military  and  the  governmental 
authorities.  Chanzy  then  abandoned  Httle  but  the  field  of 
battle,  and  on  the  grand-duke's  representations  Prince  Frederick 
Charles,  leaving  a  mere  screen  to  impose  upon  Bourbaki  (who 
allowed  himself  to  be  deceived  and  remained  inactive),  hurried 
thitho^  with  the  IL  army.  After  that  Chamy  was  raindly 
driven  sorth-'westwaid,  thou^  always  presenting  a  stubborn 
front.  The  Delation  Idt  Tours  ajid  betook  itself  to  Bordeaux, 
whence  it  directed  the  government  fox  the  rest  of  the  war.  But 
all  this  continuous  marching  and  fighting,  and  the  growing 
severity  of  the  weather,  compelled  Prince  Frederick  Charles 
to  call  a  halt  for  a  few  days.  About  the  19th  of  Decembw, 
therefore,  the  Germans  (II.  army  and  Detachment)  were  closed 
up  in  the  region  of  Chartres,  Orleans,  Auxerre  and  Fontaine- 
bleau,  Chanzy  along  the  river  Sarthe  about-Le  Mans  and  Bourbaki 
still  passive  towards  Bourges. 

During  this,  as  during  other  halts,  the  French  government 
and  its  generals  occupied  themselves  with  fresh  plans  <rf  cam- 
paign, the  former  with  an  eager  desire  for  results,  the  latter 
(Chanzy  excepted)  with  many  misgivings.    Ultimately,  and 
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&ts^>  it  was  <Udded<  tfaxt  Bourbaki,  wfaoib  nothing  could  move 
towanb  Oitoins^  ^uki  depart  for  the  south,-caat,  with  ft  view 
to  relieving  BeUort  and  striking  perpaidicuUt^  wauut  the  long 
line  of  the  Germans'  communications.  This  moveineat,  bold 
to  the- point  of  esctreme  raahnoe.  jodged  by  any  thetunetical  rules 
o{  strategy,  seems  to  have  been  suggested,  by  de  Freydnet. 
As  the  execution  of  it  fell  actually  into  incapable  hands,  it  is 
difficult  to  judge  what  would  have  been  the  result  had  a  Chajizy 
or  a  Faidherbe  been  in  command  of  the  Fiench.  At  any  rate 
it  was  vicious  in  so  far  as  immediate  advantages  were  sacrificed 
to  hopes  of  ultimate  success  whicb  Gambetta  and  de  Freydnet 
did  wrong  to  base  on  Boiu'baki's  poi^ra  oi  genexalsfaip.  Late 
in  Pecember/f or  good  or  evfl,  Bourbaki  marched  off  into  Franche- 
C(»ilt£  a&d  ceased  to  be  a  ffictor  in  the  Loire  campaign.  A 
mere  calculation  of  time  and  space  sufficed  ta  show  the  Gennaa 
headquaitm  that  the  mcmunt  had  anived  to  demolish  the 
stnblMHn  Chan^. 

Prince  FVederick  Cbarl^  resumed  the  interrtipted  offensive, 
pushing  westwwd  with  four  corp$  and  four  cavajtcy  divisions 
L*M»aM,  ^^f^  ccmvetged  on  Le  Mans.  There  on  the  loth, 
nth  and  i2th  of  January  1871  a  stubbornly  contested 
battle  ended  with  the  .retreat  of  the  Frehch,  who  oiyed  their 
defeat  solely  to  the  misbehaviour  of  the  Breton  mobiles.  These, 
after  deserting  their  post  on  the  battlefield-  at  a  mere  threat  of 
the  enemy's  infantry,  fled  in  disorder  Axid  infected  with  their 
terrors  the  men  in  the  reserve  camps '<rf  inst^ction,  which  broke 
upintum.  But  Chan^,  resolute  as  eva:,diewo&  his  fii^  army 
inUut  towards  Laval,  vdiere  a  freshly  nnsed  ooipt  joined  him. 
Hie  prince's  army  iras  far  too  exhausted  to  dd^ver  another 
effective  blow,  and  the  main  body  of  it  gradually  drew  back  into 
better  tpiarters,.  while  the  ffMxd  duke  departed  for.  the  north 
to  aid  in  opposing  Faidherbe.  Some  idea  of  the  strain  to  which 
the  invaders  l^d  been  subjected  may  be  gathered  from  the  fact 
that  aUmy  corps,^  originally  50,000  strong,  were  in.  some  cases 
reduced  to  10,000  and  even  fewer  bayonets.  And  at  this  moment 
Bouit)^  was  at  the  head  of  1 20,600  meni  Indeed,  so  threaten- 
ing seeihed  {he  situation  on  the,Licnre,  though  the  Frenth  south 
of  that  river  between  Gien  and  Blois  were  mexe  isolated  brigades, 
that  the  prinoe-  harried  bac^-  ^m  Le  Mans  to  Odeanf  bo  itake 
persomd  ocmuiatid.  A  fresh  French  cwps,'  bearing  the  number 
35,  ind  being  the  twehty-fir&t  actually  raised  iluiing  the  yrax, 
appeared  in  t])e  field  towards  Blois.  .  Cbaj^y  was  a^in  iat  tKe 
head  of  156,000  men.  He  ^as  about  to  take  the  ofirasive 
against  the  40,000  Germans  left  near  Le  Mans  when  to  his  bitter 
disappointment  he  received  the  news  of  the  armistice.  "  We 
have  still  France,"  he  had  said  to  his  staff,  imdeterred  by  the 
news  of  the  capitulation  of  Paris,  but  now  he  had  to  submit, 
for  even  if:  bi&.tinipi:MiBBd  atzny  .vas  BtUI.ctiefidul,  thore  vtre 
many  signiiicant  -tokens  tl^t  ,the  people  at  lange  h^d  so^  into 
apathy  and  hftgei  tio  avoid  worse  term  of  pence  I^y  discontinuing 
the  G(mteat4t  Mice.' 

So  ended  tJMi  lerit^  .period,  of-  the  "  DijEetue  lUttioaale."  It 
may  be  takeQ  m  b»ve  lasted  from  the  da;y  «if  Couhniers  to  the 
last  day  of  Le  Mana,  and 'its  oesttal  poi^t  was  the  battle  of 
Beaunei-la-RolAnde*  Jts  cbAracteristicS'Were,  en  the  German 
side,  iftadequacy  d  the  .system- of  strategy,  practised,' which 
became  pidpable  as  soon  as  tbe  organs  of  reconnaissance  met 
wUh  sefftoiOB  jwsistance,  miaiudgment  of  ,and  indeed  contempt 
tot  the  Aghtaqg:poiiter8  ol'  '^jiqv  fonnadona,''  and,  the  rise  of  a 
spirit  6f  ferecliy  in  the  man  in  the  ranks,  horsi  of  his  resentment 
at  the.  cOfttinuadcc:  of  the  war.  and  the  ceaseless  sniping  of  the 
franc-threut^s  rifle^ftod  tbelpeasknt's.slfeOt^Bun.  Qn<tbe  Fr^ich 
side  the  continual  efforts  of  statesmen  to  stimulate  the 
gmerate  todedaive  tMotttf  couided  with  actual  suggestions  as  to 
thei'idaQS  of .  tte  crtir^ign  to  be  fqttowed  (in  default,  be  it  said,  of 
the.  generals  tfaomadlvea  produOing  -siKh  phms),  and  the  pro- 
fessional isoldiersv  distrtist ,  of 'h^rtrained  [troops,  Acted  and 
R^icted  upon  one  another  in.  sudh  ftiW^  aa  to  neutralize- the 
powerful,  if  dlscontiected  and  -farajtic,  fotiefiS'  that  the  war  and 
the  Republic  had.  tinchaioed.  As>  for.  the  Aolditits.  tfaemaelves, 
their  most  conspicuous  qualities  ;were!  theis  ud complaining 
endunnce  of  fatigues  and  wet.  biv«tt«c«,  «ik1  in.  acfti<m  thetr. 


capacity  for  a  sin^  gseot  e£to  and  do  mcoe.  But  t. 
unreliable  in  tbe  hands  of  the  veteran  regular  general, 
Uiey.itreK.hetexQgenepvs  in  cecfruiting,  and  uneqiial  inei^, 
and.  ao^tary  quahtJes,.  and  the  French  staff  4n  those  day. 
wholly  incapaMe  of  moving  masses  of  troops  with  the  xapi.^y 
demajided  by  theeaeniy's  methods  olE  wa^  ap  that  fm  tim  whole 
it  is  difi&cult  to  know  whether  to  wonder  UKoe  at  their  missing 
success  or  at  their  so  nearly  achieving. iL 

The  dedsiaa,  as  we  have  said,  was  fought  out  on  tbe  Loire 
and  the  Sarthe.  Nevertheless  tbe  glorious  story  of  the  "  Defense 
nationale"  mcludss  two  other  imp<»ta&t  campaigns — (hat, of 
Faidherbe  in  the  north  and  that  of  Bourbaki  in  tbe  east. 

In  the  north  the  organization  of  tbe  new  formations  was 
begun;  by  Sr  Testelin  and  General  Farre.  Bourbaki  held  the 
command  for  a-ahort  time  in  Noranber  before  fxo- 
ceecU&g  to  TouiB,  btU  the  active  omunand  in  field  jhw**** 
operatiEW  came  into  tbe  hands  of  Faidherbe,  a  general  lanpiftB 
whose  natural  powers,  so  far  fxom  being  cramped  by 
years  of  peace  routineiand  court  repression,  had  been  developed 
by  a>  career  of  piooe^  warfaj«  and  qolpnial  admsmstration. 
General  Fane  was^  his  capaUe  chief  of  stctff.  Troops  were  ra&ed 
from  fugitives  ittm  Mota  and  Sedan,  as  well  asfrom  d^t  troops 
and  the  Garde  iMohtte,  and  several  minor  successes  were  -mm  by 
the  national  tioops  in  tbe  Seine  valley,  i<a  here,  as  on  the  side 
of  the  Loire,  mere  detachments  of  the  investing  army  round 
Paris  wese  almost  powerlesa.  But  the  ca|>itulati<»i  of  Metz 
ca^  too  .MOD  loc  the  &U  devdqpment.  <rf  these  sources  of 
miUtaiy  sixeigtfa,  and -tJlie  German  L  army  under  ManteuSel, 
zeteaeed  fnni  duty  Kb  Metz*  muchcd  north-eastwaed^  capturing 
the  mi&or 'foetreases  on  its  way-  Before  Faidherbe  assumed 
co0imalid,<'Fan«  had.  fooi^t  several  severe  actions  near  Amiens, 
but,  greatly  .outnumbered,  had  been  defeated  and  forced  to 
retire  behind  tbe  Sonune.  Another  French  general,  Briand, 
had  also  engaged:  the  enemy  without mccess  near  Rouen. 
Faidherbe  assumed  the  command  on  the  31x1  of  December,  and 
pronv>tly  mowd  fofwald.  A.  general  engagemealt  on  the  little 
river  Hallue.  (December  saK  east-SOTth-east  of  Amicus,  ms 
fought  vith  no  dedqive  results,  but  Faidherbe,  feeling  that  hit 
troops  .WMb  only  capable  of  winning  vktuiies  in  the  fixBt.nish, 
dtew  tfasm  oiff  on  the  24th.  His  next  effort,  at  Bapaftme 
(Januaiy  a-rj,  1871),  was  jaore  soccetaful,  but  its  tStctM.  wens 
counterbalanced  by  the  soirender  of  the  Iwtress  of  Fteaae 
(January  q)  and  the  consequent  establishment  of  the  Gennana 
on  tbe  line  of  liie  Somme.  Meanwhile  the  Ronen  troops  had 
been  contained  by  a  strong  Getman  detachment,  and  there  was 
no  further  chance  .of  succouring  Paris  from  tite-  north.  But 
Faidherbe,  Uke  Chanzy,  was  far  from  despair,  And  in  spite  of  the 
defidendes  of  his  troops  in  equipment  (50,000  pairs  of  shoes, 
Supplied  by  English  contractors,  proved  to  have  paper  soles); 
he  risked  a  third  great  battle  at  St  Quentin  (January  Z9>.  This 
time  he  was  sever^  defeated,  tfaou^  hia  kw  in  kiUed  and 
wowkded-  was  abmit  equaL  to  that  of  the  Genhans,  who  wen 
commanded  by  Goebcn.  Still  the  attempt  <rf  the  Gomans  to 
surround  him  failed  and  he  drew  off  his  fcwoes  with  his  artillery 
and  trains  Unharmed.  The  .  Germans,,  who  had  been  greatly 
impressed  by  the  sdidity  of  his  aimy,  did  not  pursue  him  far, 
add  Faidherbe  was  preparing  for  a  fresh  effort,  when  he  recdved 
orders  to  suspend  hostilities. 

The  last  episode,  is  Bourbaki's  cajupaign  in  the  east,  with  .its 
moomfid  defeat  Pbntariier..  Before  the  oiais  of  the  last  week 
of  N^ranber,  the  Frendi  forcte  under  General  Cr£mflr,GaBd>rieb' 
sQcoesscx',  had  heea  aa  Sax  successful  ih  minor  enfeiptiRs  that; 
as  mentioned  iabove,  tihe  ci^t  wing- of  the  Loire  aimyi  serored 
from  tbe  left  by-  the  battle  <rf  Orleans  afad'  subsctpiently  beU 
inactive  at  Bonrgea  and  Nevers,  was  ordered  to  Fnmcfae  Comt£ 
to  take  the  <^Bensive  against  the  XIV.  corps  and  bther  German 
troops  tiicie,  to  relieve  Belfort  and  to  str^  a  blow!  acvoss  the 
invaders'  line  of  dommlmiodtions.  But-tfaere-were  many  Mxya 
in  execution.  The  staff  wm^  which,  was  At  no  timesatiafaat«y 
in  the  French  armies  of  1870,  was  oomi^cated  by  the  snOw, 
the  bad  state  of  t^  jEojuj^'f^^  the:i^untainoMs  future  of  the 
country,  and  Bourbald,  a  brave  general  of  division  ini  action. 
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but  irresolute  and  pretentioiti  as  a  commander  in  chief,  was  not 
ibt  man  to  cope  frith  the  situation.  Only  the  furious  courage  and 
patient  enduranae  '6S  btudsMps  ctf  1^  raiik  and  file/  and  the  good 
qualities  of  some  of  the  genetals^  Such  as  CUncliant,  Crfimer  and 
Billot,  and  jui^Btaffi^cers  such  as  Major  Brugdre  (afterwards 
generalissimo  of  the  Frendi  army),  seaued  what  success  was 
i^tained. 

Werder,  the  German  commander,  Warned  of  the  imposing 
concentration  of  the  French,  evacuated  Dijon  and  Ddle  just  in 
'  time  to  avcad  the  blow  and  rapidly  drew  together  his 
eMmpkiipi  forces  behifid  the  Ognon  above  Vesoul.  A  furious 
attach  on  obe  oi  his  divisions  at  Villersexel  0anuaty  9) 
-  ■  cost  him  3000  prisoners  as  well  as  hds  killed  and 
w^nmded,  and  Bourbaki,  heading  fen*  Belfort,  was  actual^  neszer 
to  the  fortrtiB  than  the  Germans.  But  at  the  crisis  msat  time 
was  wasted,  Werdo-  (^o  bad  ahnoet  lost  hope  ol  maintaining 
himself  and  had  received  both  encouragement  and  stringent 
instructions  to  do  so)  slii^>ed  in  front  the  French,  and  took  up 
a  long  weak  Une  of  defence  on  the  river  Lis&hie,  almcttt  within 
cannon  shot  of  Belfort.  The  cumbrous  French  anny  moved  up 
and  attacked  him  there  with  150,000  against  60,000  (January 
15-17, 1871).  It  wasatlast  repulsed,thank8chiefly  toBoiu-baki's 
inability  to  handle  bat  forces,  and,  tO  tIiel!:'itter''disappointment 
of  officers  and  meH  «like>  he  ordtted  a  retreat,  leaving  Belfort 
to  its  fate. 

Ere  tlds,  so  urgent  was  the  neces^  of  aasistii^  Weider, 
Manteuffel  had  be«n  -placed  at  the  bead  of  a  ncrw  Army  <tf  tte 
SouUi.  Bringing  two  ooips  from  the  I.  uny  opposfag  Fddhetbe 
and  casing  up  a  third  from  the  annle»annmd  Paris,  aod  a  fomth 
from  the  H.  army,  Manteuffel  hurried'  southward  by  Langres 
to  the  Satoe.  Then,  hearing  of  Welder's  victory  on  the  Lisaine, 
he  deflected  the  march  so  ^  tc  cut  off  Bourbakl's  rvtreat, 
drawing  off  the  left  flank  guard  of  the  latter  (commanded  with 
much  iclat  and  little  real  effect  by  Garibaldi)  hyii  sharp  feint 
attack  oa  Dijon,  l^e  pressure  of  Wesrder  in  front  and  Manteuffel 
in  flank  gradually  forced  the.- now- thoroughly  disheartraied 
French  forces  towards  the  Swiss  frontier,  and  Boikrbaki,  realisang 
at  once  the  ruin  of  his  army  and  bis  own  incapacity  to  re-establish 
its  efficiency',  shot  himself,  thouj^  not  fatally,  <m  the  i6th  of 
January.'  Clinchant,  his  successor,  acted  promptly  enough  to 
remove  the  unmediate  dai^ec^  but  on  the  39th  be  was  inframed 
of  the  atmistiee  wfthoat  at  the  same  thne  b^i^  told  that  Belfort 
and  the  eastern  theatre  of  war  had  been  on  Jules  Favre's  demand 
expressly  excepted  from  its  opwation.^  Thus  the  French,  the 
leaders  distracted  by  doubts  and  the  worn-out  soldiers  fully 
aware  that  the  war  was  pracdcaHy  over,  stood  still,  while 
Manteuffel  completed  his  preparations  for  hemming  them  in. 
On  the  ist  of  February  General  Clinchant  led  his  troops  into 
Switzerlapd,  where  they  were  disarmed,  interned  and  well  cared 
for  by  the  authorities  the  neutral  state.  The  rearguard  fought 
a  last  action  with  the  advancing  Germsns  be£ore  passing-the 
frontier.  On,  the  xtith,  by  order  of  the  French  govemmrait, 
Belfort  capitulated,  but  it  was  not  until  the  nth  ^  Maidi  that 
Ibe  Germans  took  poBsession  of  Bitche,  the  little  fortress  on  the 
Vosges,  where  in  the  early  days  of  the  wax  de  FaiUy  had  ilhiS' 
trated  so  signaUy  the  want  of  conceited  action  and  the  neglect 
of  opportunities  which  had  throughout  proved  tbe  bane  of  the 
French  armies. 

The  losses  of  the  Germans  during  the  whole  war  were  38,000 
dead  and  101,000  wounded  and  disabled,  those  of  tbe  Freikdi, 
156,00a  dead  (17,000  of  whom  died,  of  wkness  and  wounds,  as 
prisoneiain  German  hands)  and  143,000  wounded  and  disabled. 
730,000  mtsi  surrendered  to  the  Germans  or  to  the-authwitiea 
<rf  neutnd  states,  and  at  the  dose  of  the  war  there  were  still 
350,000  troc^  on  foot,  mth  furtho-  resomrces  not  immediately 
available  to  the  number  of  3So,ooo  more.  In  this  connerion, 
and  as  evidence  of  tbe  respective  numerical  j^ds  of  the  German 
systiem  working  nwmaily  and  of  -tbe  French  improvised  for 
the  emergency,  we  quote  Horn  Beradt  (ZoM  im  Kriegt)  the 
following  compMative  figures 


'  Jutes  Favie,  it  appears,  neglected  to  infonn  Gambetta  of  the 
exoBpnoB. 


End  of  July 


;  French  35o/k>o,  Germans  1384,000  underansb 


Middle  of  November  ,»    600,000       „  43^,000 
After  tbe  surrender 
of   Paris   arid  the 
diBarmamvnt  of 

fiouriiafci'B  army   .  „    934>oob       »  035*000 

The  date  oiF  the  armistice  was  the  28th  of  January,  and  tbat 
of  the  ratification  of  the  treaty  of  Frankfurt  the  23rd  of  May 
1871. 

BiBLiOGRAPBT. — ^'The  Iftcrature  of  the  war  is  ever  Increasing  in 
volume,  and  the  follomng  list  onty  includes  a  very  short  selection 
made  amongst  the  most  important  works. 

General.~~Genaacii  official  history,  Der  deutsch'fnnxosische  Krseg 
(Berlin.  1873-J8&1 ;  English  aad  French  translations) ;  monoeraphs 
of  the  German  general  staff  (jSrieesgiesck.  Einzelschr^len);  Moltke. 
Gtsch.desdeutsiM-Mi«lBifi.  Krteges  (Berlin,  1891 ;  English  translation) 
and  Gesammelte  Schriften  des  G.  P.  M.  Grafitn  v.  Moltke  (Beriin, 
1900-  h  French  cMfficial  history,  La  Guerre  de  iSfo-zSfz  (Paris, 
igo2-  J  (the  fullest  and  most  accurate  account) ;  P.  Lotautcourt 
(General  Palat>,  Hist,  de  la  pterre  de  1870-1871  (Paris,  1901-1907) ; 
v.  Verdy  du  vemois,  Studten  Hber  dm  Krieg  ...  auf  GrutuUage 
1870-1871  (Beriin,  1892-1896) ;  G.  Cardinal  von  ^^d«ii,  Kritiscke 
Tage  1870-1871  (Frfench  translation,  Joumivs  .crUiiqua).  Events 
preceding  the  .war  are  dealt  with  in  Vj  Bemhaj^,  -Ztuschen  swei 
Krie^en;  Baron  StofFel,  Rapporif  mililatres  1866-1870  .(Paris,  1871 ; 
English'  translation) ;  G.  Lehmann,  Die  Hfobilmachung  1870^1871 
(Berlin,  1905). 

For  the  war  in  Lorraine:  Prince  Kraft  of  Hohenlcihe>Ingelfingen, 
Brief e  vher  Strategie  (English  translation,  Leiiers  on  Strategy);  F. 
Foch,  Condttite  de  la  guerre,  pt.  ii.;  H.  Bonn^,  Maiueuvre  Saint 
Privat  ^aris,  1904-1906);  Maistre,  Spicheren  (Paris,  1908);  v. 
Schell,  Die  Opkrationen  der  I.  Armee  mUer  Gen.  voH  Siwmnefc  (Beriin, 
1872 ;  Englisb  translatioa) ;  F.  Hoea«,  TakHk  der  ZMkemfi  (Ea^iah 
translation),^  and  24  fflupden  Mqltke  schen  StrateffC  (Bi^Ji^,  189?; 
Ei^lish  and  French  translations). 

,  For  the  war  jn  Alsdce  and  Champagne :  H.  Kiinz,  Sehiacht  von 
W9rtk  (Berlin,  i8oi>,  and  later  works  by  die  B»ne  author;  H. 
Bonnal,  FrSsckvmter  (Paris,  1899) ;  Hahnke,  I>i$-  Optratieium  de* 
III.  Armee  bis  Sedwi  (BerUn,  1873;  Frea^  transUtioq  ).  . 

For  the  war  in  the  Provinces:  v.  def  Goltz,  Uon  Gambefta  und 
seine  Armeen  (Berlin,  1877);  Die  OperaHonen  der'II.  Armee  an  die 
Lotrb  (Berlin,  1875);  Die  i^6eM  Tage  von  he  AfaKs  (Beriin,  1873); 
Kunz,  Die  -  Zusammensetutng  der  jrmMis.  Proovaialheerm\  .  de 
Freydnet^Xa  Giierre  ett  province  (Paris,  4:871);  L..A.  Hale,  The 
People's  War  (London,  1904);  fioerug,  Volkskriei  an  die  Lpir/s 
(Berlin,  I892) ;  Blume,  OperaHonen  0.  Satm  bis  sum  Ende  d.  KHegs 
(Beriin,  1873;  Elfish  translation);'  v.^th^,  DieVperaHenen  derl . 
Arlnee  wtier  Gen.  Geeben  (Beni*,  1873;'  Ens^iah  translation); 
Count  Wartensleben,  Feldzug  der  Nordarmee  vnter  Gen.  v.  Manteuffel 
(Berlin,  1872),  Operationen  der  Sttdarmee  (Berlin,  1872;  Engfish 
trtmslatlon)  ;  Faidherbe,  Campagrte  de  ramie  dii  nord  CP&ris,  1872). 

For  tSie  sieves:  FTob€nms,  Krteg3gcsck.  Beisfiele  4.  restungsknegs 
aus  d.  ■deutsdi.-Jrane.  Kg.  (Btniin,  189^1900)!  Goetze,  fstigbnt 
der  deutschen  Ingenteuren  (Berlin,  K87IJ  E^ish  translation). 

The  most  useful  bibHography . is  tqatiof  General  Palat  ("P. 
L.ehautcourt  ").  (C.  F.  A.) 

FRANCOIS  DB  NEUFCHATSAU,  NICOIAS  LOUIS,  Count 
(1750-1838),  French  statesman  and  poet,  was  bom  at  Safiais 
near  Rozidres  in  Loxraine  oft  the  17th  of  April  1750,  the  son  of  a 
school-teacher.  He  studied  at  the  Jesuit  coUsge  of  NenfchAteau 
in  the  Vosges,  and  at  the  age  of  fourteen  published  a  volume 
of  poetry  wbidi' obtained  the  ai^robatlon  of  Rousseau  and  of 
Voltaire.  Neufch&teau  conferred  on  him  its  name;  and  he  was 
elected  member  of  some  <A  the  principal  academies  of  France. 
Xh  1783  be  was  named  procweur-gSttiral  to  the  council  <Mf  Santo 
Domingo.  He  had  previously  been  engaged  on  a  trandarion 
of  Ariosto,  which  he  finished  before  his  return  to  France  five 
years  afterwards,  but  it  perished  during  the  shipwreck  which 
ocoujred  during  his  voyage  home^  After  tbe  Revc^ution  he 
was  elected  deputy  suppliant  to  the  National  Assembly,  was 
chaiged  with  the  organization  of  the  Department  of  the  Vosges, 
and  wasi  elected  latcar  to  the  L«sislative  Assemfaiy,  of  which  he 
first  became  secretary  and  th^  pnnidait.  In  1793  ho  was 
imprisoned  on  account  d  tbe  politkal  mtlnunts,  inrttality 
very  binocent,  of  his  diuna  PaiiMia  ou  is  vertu  rteompensie 
(Theatre  de  la  Nation,  tst  August  1793),  but  was  set  free  a  few 
days  afterwards  at  the  revc&tion  of  the  9th  Thermidor;  In 
3797  he  became  minister  of  the  Interior,  in  which  office  he 
distingui^ied  hims^  by  the  thoroughness  of  hit  administration 
in  all  departments.'  It  is  to  him  that  France  owes  its  system 
of  inland  navigation.  HeinauguratedtliemuseunioftheLouvre, 
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FRANCONIA^FRANCS-TIREURS 


attd  #83  oAe  <tf  the  popomoteis  o£  the  fixst  unfrersAl  exhibition 
of  indmtiial  products.  From  1804  to  1806  he  was  president 
of  the  Senate,  adid  in  that  c^adty  the  duty  devtrfvcd  upon 
lim  of  soliciting  Ni^toleoa  to  assume  the  title  of  emperor.  In 
1808  he  rsoefiveid  the  dlgniQr  ttf-count.  Ketixing  Inm  paUic 
Ufe  in  1814,  heoccnpkd  faimsdf  chiefly  in  the  studty of  agricultute, 
nnUl  his  death  cm  the  loth  <rf  January  1838. 

Ftan^HB  de  Neufch&teau  had  very  multifarious  accomplish- 
ments, and  interested  himself  in  a  great  variety  of  subjects,  but 
his  fame  rests  chiefiy  on  vhat  he  did  as  a  statesman  tot  the 
encoungement  and  develoi»ient  of  the  industries  of  Fruice. 
Hm  maturer  poetical  productions  did  not  fulfil  the  promise  of 
those  his  early  years,  for  thou|^  some  of  his  vases  have  a 
superficial  el^ance,  his  poetry  geaeralfy  lades  force  and  or^inality. 
He  had  considerable  qualifications  as  a  grammarian  and  critic, 
as  is  witnessed  1^  his  editions  of  the  Provinciales  and  Pmsia 
of  Fafical  (Para,  1833  and  1826)  and  GU  Bias  (Baxis,  i8do}.  His 
principal  poetiod  woiics  are  Poisies  diterns  (1765);  OSe  sur  la 
ParlemeiUs  (1771);  Nouoeau*  Conta  meraux  (17SX);  Lu  Vo^es 
(1796);  *t  contes  (1814);  and  Les  Tropes,  ou  Us  fifures  de 

mots  (1817).  He  was  also  the  auUwr  of  a  laige  number  oS 
wwks  on  agriculture. 

See  Recueil  da  lettres,  circulaires,  discours  et  autres  acUs  publics 
imanis  du  Cte.  Francois  pendant  ses  deux  exercices  du  ministire  de 
Vinttriear  (Paris,  An.  ^dL-viii.,  3  vols.) ;  NoUce  biop'api^gue  sitr  M, 
ie  conUe  Franans  de  Neu^chiJeau  (1828),  by  A.  F.  de  SiUeiy;  H. 
Bonnelier,  lUmoires  sur  Francois  de  Neujchdteau  (Paris,  1839); 
J.  Lamoureux,  NoUee  hishfigue  et  Kttiradre  svr  la  vieet  les  Scrits  de 
FtOMffritdeNeufiMteau  (Paris,  1843};  £.  Meaume,  Etude  kistori^ 
et  bieg^npUgue  sur  les  Lorrains  rmilutionnaires:  Palissot,  GrS^nre, 
Francois  de  Nevfehdteau  (Nancy,  1883);  Ch.  Simian,  Frattfots  de 
NevfcMteau  et  les  expositions  (Paris,  1889). 

FRANCONIA  (Ger.  Froftim),  the  name  of  one  of  die  stera- 
duchles  oi  medieval  Germany.  It  stretched  along  the  valley  of 
the  Main  from  the  Rhine  to  Bohemia,  and  was  bounded  on  the 
north  by  Saxony  and  Thuringia,  and  on  the  south  by  Swabia 
and  Bavaria.  It  also  included  a  district  around  Mains,  Spires 
and  Worms,  on  the  left  bank  oi  the  Rhine.  The  word  Pranconiaf 
first  used  in  a  Latin  charter  of  1053,  was  ^plied  like  the  words 
FroMcet  FrenUa  and  Prankmt  to  a  portkm  of  the  land  occupted 
by  the  Franks. 

About  the  dose  of  the  5th  centniy  this  territory  was  conquered 
by  Clovis,  king  of  the  S^an  flanks,  was  afterwiuds  inooxpozated 
with  the  kingdom  of  Austrasia,  and  at  a  later  period  came  under 
the  rule  of  Chariemagne.  After  the  treaty  of  Verdun  in  843 
it  became  the  centre  of  the  East  Prankish  or  German  kingdom, 
and  in  theory  remained  so  for  a  long  period,  and  was  for  a  time 
the  most  important  of  the  duchies  which  arose  on  the  ruins  of  the 
Canrfingjan  emfHie.  The  land  was  divided  into  counties,  or 
gavm,  whkh  wero  nled  by  counts,  prominent  among  whom 
were  members  <rf  the  families  of  Conradine  and  Babenberg,  by 
K^ose  feuds  it  was  frequently  devastated.  Conrad,  a  member 
d  the  former  famUy,  who  to(^  the  title  of  "  duke  in  Franconia  " 
about  the  year  900,  was  chosen  German  king  in  9x1  as  the 
r^resentative  ol  the  fcwemost  of  the  Germaa  races.  Conrad 
huided  ovor  the  chief  authority  in  Fltanconia  to  his  brother 
Eber hard,  who  remained  on  good  terms  wf  th.  Conrad's  successor 
Hemy  I;  the  Fowler,  but  rose  against  the  succeeding  king,  Otto 
the  Great,  and  was  killed  in  battle  in  939,  when  his  territories 
were  divided.  The  infiuence  of  Pmnconia  began  to  dedine 
under  the  kings  of  the  Saxon  house.  It  lacked  p<^itical  unity, 
had  no  oi^wrtunities  for  extension,  and  soon  became  divided 
into  Rhoi^  Franconia  (Francia  rhmensis,  Ger.  lUieinfranken) 
and  Eastern  Fianconia  {Francia  orientalis,  Ger.  Os^ranken). 
The  most  influential  fsoBy  in  Rhenkh  Franomia  was  that  of 
the  SaUsas,  the  head  of  iriUch  early  in  the  toth  century  was 
Ooniad  the  Red,  dt^  of  Lorraine,  and  stm-inrlaw  Otto  the 
Great.  This  CtHUad,  his  sob  Otto  and  his  grandson  Conrad 
are  soMetimea  called  dufces  of  Franconia;  and  m  1034  his  great- 
grandson  Conrad,  also  duke  of  Franoonia,  was  elected  German 
king  as  Conrad  11.  and  founded  the  line  of  Franconian  or  Salian 
emperors.  Rhenidb  Fraaooma  gradually  became  a  land  of 
free  towns  and  leaser  nobles,  and  under  the  earlier  Franconian 
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emperms  sections  passed  to  the  count  palatine  <rf  the  Rhine, 
the  archbishop  of  Mainz,  the  bishops  of  Worms  and  Spires 
and  other  derical  and  lay  nobles;  and  the  name  Fraiuxtnia, 
or  Francia  oriaitaUs  as  it  was  thai  called,  was  coafiiwd  to  the 
easton  portion  of  the  duchy.  Clerical  fUithortty  was  becoming 
pteckHunant  in  this  ri^iuL  A  aeries  of  charters  dating  hom 
832  to  I035  liad  granted  conriderable  pofrers  to  the  tnahops  ot 
Wttrsburg,  who,  by  the  time  of  the  emperM  Henry  II.,  possessed 
judicial  authority  over  the  whole  of  eastern  Franconia.  The 
duchy  was  nominally  retained  by  the  emperors  in  their  own 
hands  until  1115,  when  the  empo^r  Henry  V.,  wishing  to  curb 
the  episo^l  iruQuence  in  this  neighbourhood,  appointed  his 
nephew  Conrad  of  Hohenstauf  en  as  duke  of  Francmna.  Conrad's 
son  Fredoick  took  the  title  of  duke  of  Rothcnburg  instead  of 
duke  of  Franconia,  but  in  Z196,  tm  the  deaith  of  Conrad  of 
Ifohenstautoi,  son  of  the  empaat  Frederick  I^  the  title  fdl 
into  disuse.  Meanwhile  the  bishc^  of  Wtlrsburg  had  regained 
his  former  power  in  the  docfay,  and  this  was  confirmed  ia  1x68 
by  the  onperor  Frederid^  I. 

The  title  remained  in  abeyance  until  the  eariy  years  of  the 
1 5th  century,  when  it  was  assumed  by  John  II.,  bishop  of  Wttrz- 
burg,  and  retained  by  his  successors  until  the  bishopric  was 
secularized  in  1803.  The  greater  part  of  the  lands  were  united 
with  Bavaria,  and  the  name  Franconia  again  fell  into  abeyance. 
It  was  revived  in  1837,  when  Louis  I.,  k^  Bavaria,  gave  to 
three  northern  portions  of  his  kingdom  die  names  of  Upper, 
Middle  and  Lower  Fniuxmia.  In  1633  Bemhard,  duke  of  Saxe* 
Weimar,  hqiing  to  create  a  prindpaBty  fat  himsdf  out  of  the 
ecclesiastical  hmds,  had  taken  the  title  of  duke  of  Franconia, 
but  hfa  baptB  went  destroyed  by  fais  defeat  at  N&dlingen  in  16^, 
When  Gmnany  was  divided  into  cirdes  by  the  emperor  Maxi- 
milian I.  in  1500,  the  name  Franconia  was  given  to  that  drde 
which  induded  the  eastern  part  of  the  old  duchy.  The  lands 
formerly  comprised  in  the  duchy  of  Franconia  are  now  divided 
between  the  kingdoms  of  Bavaria  sad  Wttrttemberg,  the  grand- 
duchies  of  Baden  and  Hesae,  and  the  Fmssiaa  |»OTinoe  oC 
Hesse-Nassau. 

See  J.  G.  ab  Eckfaart,  CommentarU  de  rebus  Franciae  orientalis  et 
episcopatus  Wirceburgensis  (Wttrxbuig,  1720) ;  F.  Stein,  Ceschichte 
FranJbsns  @chweinfurt^88s-i886);  T.  Henner,  Die  herto^iehe 
GemaU  der  Bisekdfe  von  WOraSuri  (Warburg,  1874). 

FRANCS -ARCHERS.  The  institution  of  the  francs-archers 
was  the  first  attempt  at  the  formation  of  regular  infantry  in 
France.  They  were  created  by  the  ordinance  of  Montils-les-Tours 
on  the  28th  (rf  August  1448,  ^ch  prescribed  that  in  each  parish 
an  archer  should  be  chosen  from  among  the  most  apt  in  the  use 
of  arms;  this  archer  to  be  exempt  from  thctaiUe  and  certain 
obligations,  to  practise  shooting  with  the  boW  on  Sundays  and 
feast-days,  and  to  hold  himself  ready  to  march  fully  equipped 
at  the  first  signal.  Under  Charles  VII.  the  francs-archers  dis- 
tinguished themselves  in  numerous  battles  with  the  En^idt, 
and  as^ted  the  king  to  drive  them  from  France.  During  liw 
succeeding  rdgns  the  institutiiim  languidied,  and  finally  dis- 
appeared m  the  middte  of  the  x6th  century.  Tbs  frams-arckers 
were  also  called  francs-laitpins. 

See  Daniel,  Histoire  de  la  mUice  franpiise  (1721) ;  and  E.  Boutaric, 
Institutions  mHHcures  de  la  France  asant  les  armies  permanentes  ( 1 863) . 

FRANCS- TIREURS  ("Free-Shooters"),  irregular  troops, 
almost  exdusively  infantry,  employed  by  the  French  in  the  war  of 
1870-X871.  They  were  osiginsdly  rifle  dubs  or  unoffidal  military 
sodeties  formed  in  the  east  of  France  at  the  time  of  the  Luxem- 
burg crisis  (rf  1867.  The  members  were  chiefly  ooncemed  with 
the  practice  of  rifle-shooting,  and  were  expected  in  war  to  act 
as  light  tnx^  As  under  the  thai  system  of  conscription  tl» 
greata  part  <d  the  natmn's  military  enagy  was  allowed  to  run 
to  waste,  the  fiancs-tireurs  were  not  only  popular,  but  efficient 
wwlcers  in  their  sphere  ot  action.  As  th^  wore  no  uniforms, 
were  armed  with  the  best  existing  rifles  sad  elected  their  own 
officers,  the  government  made  repeated  attempts  to  bring  the 
societies,  which  were  at  once  a  valuable  asset  to  the  armed 
strength  of  France  and  a  possible  menace  to  internal  order, 
under  military  disdpline.  This  was  strenuously  resisted  by  the 
sodeties,  to  their  sonow  as  it  turned  out,  for  the  C^rmaas  treated 
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captured  franc»>tireuis  as  izreqionnble  nwi-combatants  found 
with  arms  in  their  hands  and  UsusiUy  exacted  the  death  penalty. 
In  July  1870,  at  theoutbreak  of  thewar,  the  societies  :were  brought 
under  the  control  of,  tbcj  minister  of  war  and  oi:ganized  ior  field 
service,  but  it  vraa  not  until  the  4th  of  November-rby  which 
time  the  tevSe  en  masse  was  in  force — that  they  were  placed  under 
the  orders  of  the  generals  in  the  field.  After  that  they  .were 
sinnetkicsotganized  in  la^  bodies  and  iiioorp(»atedin  thti  mftss 
of  the  anmei,  but  more  usually  they  continued  to  work  in  small 
bands,  blowing  up  culverts  on  the  invaders'  lines  of  communica- 
tion, cutting  off  small  reconnoitring  parties,  surprising  ^all 
[>osts,  &C,  It  is  now  acknowledged,  even  by  the  Germans,  that 
though  the  &ancs-tireurs  did  relatively  little  active  mischief, 
they  paialjrsed  large  detaohmeats  of  the  enemy,  coiltested  every 
step  of  his  advance  (as  in  the  Loire  campaign),  and  prevented 
faim  from  gaining  information,  and  that  .their  soldierly  qualities 
inproved  with  ei^&rience.  Their  most  celebrated  feats  were. the 
blowisg  up  of  the  Mosdle  railway  bndge  at  Fontenoy  on  the  3  2nd 
of  January  1871  (see  Les  Chasseurs  dAs  Vosges  by  Lieut  .-Colonel 
St  £tieniie,  Toul,  1906),  and  the  h«oic  defence  of  Ch&teaudun 
fay  lipowaki's  Puis  corps  and  the  fnaacs-tireuis  of  Cannes  and 
Nantes  (October  x8, 1870).  It  cannot  be  dtaied  that  theioriginal 
members  of  the  rifle  dubs  were  jmned  by  many  bad  characters, 
but  the  patriotism  of  thema.jority  was  unquestionable,  for  lUtle 
metcy  was  shown  by.the  Germans  to  those  francs-tireurs  who  fell 
into  their  hands.  The  severity  of  the  German  reprisala  is  itself 
the  best  testimony  to  the  fear  and  anxiety  inspired  by.  the  presence 
of  active  bands  of  francs- tire uis  on  the  flanks  and  in  tear  of  the 
invaders.  i 
:  FRANEKER*  a  town  in  the  province  of  Frieslaud,  Holland; 
5  m.  E.  of  Harliogea  on  the  railway  and  canal  to  Leeuward^KL 
P{^.  (1900)7187.  Itwasat(Hietimeafavotiritaiesiden4e>Qf-thitt 
Frisian  nobiHQr,  many  of  whraii  had-.  tfaeiri  castles  .here,  and  'it 
possessed  a  celebrated  university,  fobnded  by  ther  Fiisbuk  estates 
in  1585.  Tins  was  suppressed  Napoleon  I.  in  x8zt^  and  thd 
endowmNits  were  diverted  four  years  later  to  the  support  of  an 
athenaeum,  and  afterwards  of  a  g}rmnasiiim,  with  which,  a 
physit^ogical  cabinet  and  a  botanical  garden  are  connected. 
Franeker  also  possesses  a  town  hall  (1591),  which,  contains  a 
planetarium,  made  by  one  Ease  Eising^i  in  1774-18S1,  The 
fine  observatory  was  founded  about  1780.  llie  chnrch  of  St 
Martin  (1420)  contains  several,  fine  ton^bs  of  the  i5thri7tb 
centuries.  Tlie  industries  of  the  town  include  silk-weaving, 
wdoUen^pinning,  .shq>buUdiqg  and  pottery-making.  It  ia  alsq 
fl,  axuudeijable  maiket  for  aipicultuzal  produce.  .  . 

FRANK.  JAKOB  (1736-1791)*  a  i  Jewish  thet^ogiaa,  who 
founded  in  Poland,  in  the  mid^ie  of  th^  zSth  ce^ituxy;  a  sect 
Which  emanated  from  Judaism  but  ended  by  .merging  with 
Christianity.  The  sect  was  the  outcome  of  the ,  Messianic 
mysticism  of  .Sabbetai  Zebi.  It  was  an  antinomiaa  movement 
in  whith  the  authority  of  the  Jewish  law  was  held  to  be  su^r- 
seded  by  personal  freedom.  The  Jewish  authorities,  alanjied 
at  the  moral  laxity  which  resulted  froni  the  emotional  rites  of 
the  Frankists,  did  thdr  utmost  to  suppress  the  sect.  But  the 
latter,  posing  as  an  anti-Talmudic  protest  in  behalf  of  a  spiritual 
religion,  won  a  rertain  amount  of  puUic  sympathy.  Thete  was> 
however,  no  de^  sincerity  in  Uie  tenets'  ol  the  Frankists,  for 
thtnigh  in  ijsg  they  were  baptized  en.f)fa»«,'amid  minch  pomp, 
the  Church  soon  became  coavinced  that  Frank  was  not  a  ^nuine 
convert.  He  was  imprisoned  on  a  charge  of  heresy,  but  on  his 
release  in  1763  the  empress  Maria  Theresa  patronized  him, 
regarding  him  as  a  propagandist  of  Chiisdanity  among  the  Jews. 
He  thenceforth  lived  in  state  as  baron  of  Ofienbach,  and  on  his 
death  (1791)  his  dau^ter  Eva  succeeded  him  as  head  of  the  sect. 
The  Frankists  gradoally  merged  in  the  general  Christian  body,  the 
movement  leaving  no  permanent  trace  in  the  synagogue.  (L  A.) 

FRANK-ALMOlfiN  (Ubmi  decmosyna,  free  alms),  in  the  En^iah 
law  of  real  property,  a  -spedes  of  ^ritual  tenure,  whereby  a 
Kl^pous  corporation,  aggregate  ot  sole,  holds  lands  of  the  donor 
to  them  and  thdr  successors  for  ever.'  It  was  a  tenure  dating 
from  Saxon  times,  held  not  on  the  ordinary  feudal  conditions, 
but  discharged  of  all  services  except  the  irinoda  necessitas. 


But "  they  which  hold  in.  frank-almoiga  are.  boond  pf>rigH  be^e. 
God  to  make.' orisons,  praye^,  masses  and  other  di^U^  sfsrvjces 
for  the  sDula  of  theix  .grantoi:  or  leofior,  and.  U>t  the  souls^of  thejr 
heirs  whic|i  .are  dead,  and  for  the  prosperity  and.  good  li|e  axtd 
good  health  of  their  heirs  whidi  are  alive.  Aqd.  ther^ont  they 
shall  do  no  £ealty  to  their  lord,  becausfiithat  this  divine  service 
is  better  for  them  before. God -than  any  idoi&gof  fealty  "  (Litt. 
s.  135).  It  was  tbfl  ttoure  by  which  the^gnaatec  anmbec.trfi  the 
monastez^  and.  nUgiDus  houses  held  -thdr  lendai  it  w^s.^k- 
pressjy  exanptad£p)mthestatut^x»€ar.II^c.ti4<i66o),  by  which 
the  other  anc±Bnttenuiefl  wae  Bbotiahed,flnd  it.b  the  t^tuxe  by 
which  the  panchidi  dergy  and  many  eo^iastical  and  eleemo^- 
oary  foundations  hold  t^eir  lands  at  the  present  day.  As  a  fonb 
of  donation;  however,  it  Came  to  an  end  by  the  passing  of  tjbce 
statute  Quia  Emftores^  ior  by.  that  statute  no  new  tenure  of 
fraiUc-alituMgn  could  be  created,  ezc^t!  by  the  crownf 

See  Pollock  and  Maklaod,  History  of  EngHsh  Law,  where  the  histoiy 
of /laak-almoign  is  given  at  length. 

FRANKEL,  ZBCHAAIAS  (i8(h-!z87s),  Jefeish  theolffigtan,  one 
of  the.  foundecs  of  the  Breslftu  sch^l  of  "  historiad  judf^wi-" 
This  school  atttampts  to  hartnonise  critical  tnatxttcnt.ctf  the'doctn 
ments  of  religion  with  fidelity  to  traditional  bdfefii  and  observ- 
ance?.  For  a  ttm^  at  Jeast^  the  compromise  succeeded  in  staying 
the  disintegrating  effects  of  the -liberal  movement  in  .Judaism: 
Frankel  was  the  author  of  several  valuable  mArks,  among  them 
Septuagiftt  Studies,  an  Introduction  to  ike  Misbnak  (1859),  and 
a  similar  work  oil  the  Palestinian  Talmud  (i87<:^.  He  also  edited 
the  jlf0Ma^£<;Ari/if,  '4e voted  to  Jewish  learning  <»i  modem  linasv 
But  his  xJiief  daim  to  fame  rests  on  his  headship  of  the  Bre^u 
Seminary.  This  was  founded  in  1854  for  the  training  of  rabbis 
who  dtould  combine  theiir  rabbinic  studies  with  secular  courses 
attheunivtasity..  tliewliQlQ  {ALanct)»  ef.the  ndi>bs&atetec!b«en 
modified  wider  the 'influence  .of  this,  e  fitrt  seminairy  of ,  thfr 
kitid.  .  ..  (LA.).- 

:  FBuANKENBBBOv'a  uaniifacturiiig  tmru  of  <>ermany,,  in  the 
kingdom  of  Sakony,  on  the  Zachopau,  7  m.  N,E.  <»[  Chemnitz, 
on  the  railway  Niederwiesa^Rosswein.  Pop,  (1905)  13,303.  The 
principal  buildings  are  the  large  Evangelical  parish  churchy 
restored  in  2874"i875,  and  the. town-hall.  Its  industries  include 
extensive  woollen,  cotton  and  silk  weaving,  dyeing,  the.manu-i 
facture  of  bni^ea,  furniture  ajod  dgars,  ironHfouadnkg  and 
machine  building..  It  ia  .welt  i^vlded  with  schootb,  i&cludiiig 
one  of  weaving;      ,  ■    .  : ■  '  , 

FRANKBMHAUSBN,  a  to^n  .of  Germ»ny,  iih  the  pianoii^ty 
of  .SchiilanlHUg^Hudolttftdt,  xm  an  artifidal  aim  of  the  Wjpper, 
a  tributftzy  o£  tlK  Saalfe^  3$  m.  K.N,£.  of  Gotha*  Pop.  (1905) 
6^34*  It  conitists  of  an  old  and  'a  new  town,  the  latter  mostly 
rebuilt  since  »  dtslructiVe  fireukiK^^f  a^d  hos  an  old  cldltwu 
of  the  princes  of  .'Schwarzburg,  thiiee  Protestant  churches,  .4 
seminary  for  ttachers,  a  hospital  and  a  m(>d^.  towm-haiL 
Its  industries .  inchidg  the  manufacture  of  sugar,  cigars  and 
buttons,  and  there  are  brine  springs,  with  baths,  in  the  vicinity. 
At  Fraiikenhausen  a  batUe  Was  fought  on  the  15U1  of  May  3535, 
in  which  the  insurgent  peasants  under  Thontas  MUn2er  were 
defeated  by  the  allied  princes  of  Saxony  and  Hesse. 

FBAHKBNSIVar,  a  town  o£  Gbzmany ,  in  the  Prva«iai«  piwvince 
of  Silesia,,  on  the  ^ueebadb,  35  na<  S.  by  Wi  of  Brodaii.  Pop. 
( 1905)  7890.  It  is  atiU  surrounded  by  its  ntediwal  walls,  has  tw^o 
EvangdccaL  and  three  Roman  Catholic  chutdies,  among  the 
latter  the  pirisH  church  with  a  curious  overhang^  tower,  and 
a  monastery.  The  industrite  indude  the  manufacture,  of 
artificial  manures,  bricks,  beer,  and  $traw  hats.  There  are  also 
mills  for  grinding  the  magnesitt  found  in  the  neighbourhood. 

FRANKSNTHAIi,  a  town  of  Getnany,  in  the  Bavarian 
Palatinate,  on  the  Isenach,  connected  with  the  Rhine  by  a 
canal  3  m.  in  length,  6  m.  N.W,  fr6m>  Mannheim,  and  on  the 
railways  Neunkircfaoi-Worms  and  Fr&nk6ntibal-GrosskarlbAdb. 
Pop.  (1905)  18,191.  It  has  two  EvttugeUohl  and  a  Roraao 
Catholic  dnirdi,  a  fine  medieval  toitfn-hall,  two  interesting:  old 
gates,  remains  of  its  former  environing  walls,  several  public 
monuments,  induding  one  to  the.  veterans  of  th6  Napoleonic 
wars,  and  a  museum.   Its  inthistries  incUide  .the  maimfacture 
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'oi'acuDtdmr^^y.caA^  'qnioB,  soapt.deibr  and  >  hnnt^uiB,  irab- 
founding  and  bell-founding — the  famous  "  Eaisngloct^  'f  of 
the  Cdogne.cathBdral  jraiidttt  here.  Frankenthal  was  fbrmefly 
famous  feriits  porcd^hioctorf,  established  herein  X7SS  by  Paul 
Anton  Hannong  of  Strassburg,  who  add  it  in  176a  to  the  elector 
palatme.  Charles  HieodcnSe.  Its  fame  Is  msiidy  due  to  '  tbe 
modellers  KonsadLink  (1733-1802)  and  Jobatm  Pbter  Melt^t 
(d.  17^).  <mho.iroiiEed  at  FraoiWithal  between  1779  and  1:7^3)' 
The  best  product^  id  this  factory  are  figUreb  and  groups  repie- 
lentiiig  oMitlemporary  Hfe,  or  alli^OTicai  subjects  in  the  rococo 
taste  oi  Hhe.pedbdi  aaid  they  are  surpassed  <only  by  those  of  the 
more  fmous  factny  (U^  Meissen;  In  1795  theiiuctofy  was  sold 
to  Peter  von  Recaun,  who  removed  it  to  Grilnstadt. 

Franlcentfaal  (FvaMOokbd)  is  mmtimMd^  a.v3U8&  in  the 
8th  ccntncy.  -  A  hftuse  of  Autfustfoiaaicaiuiv  otaUished  here 
in  iii^by  Eritenbcrt,  diaodMikiai  ofi'Woftassj  was  sivtfKMsed 
in  1563  by.  the  elector  palatine  Fsederick  who  gaVe  it^ 
possessiods  4o  Protestant  refugees  fiOte  the  ^Netfaerlands.  la 
1577  tbiS' colony  received  -town:  lights^  from  the  el^tbr  John 
Casimir,  ;whose : Accessor.  ftMrtificd  thoi|iUt».  -  From.  i^2$'Uiutil 
1652^  savirfor  tiro  years,  it  was  oodipiedfoyithfi  Spanliuds,  taid 
in  :j66^x<ia9.it;ivas  stormed  snd  burned  by  thji  French,  the 
loctific&tioBst^ingmaed;  |In  169711  iffas-recopstitatedasatowDi 
and  under  thti  eleotoi  Charles  HneodoiRit^  bccui^  thQ  cacntal 
ol  the  Palatinaiie.  From  1798  to  1814  it  -wm  ittocnpojctted  ia  the 
Frenf^  d^artment  of  Ment  Touterpe. 

'  See  WHIe,  Stait  m  WMmmg  FmtkeMkal  .wShrtnd  des  drHssig- 
jahrigen  KruBBS  (Hetdelbenf.  1877) ;  Hildeobjnnd,  Gesck.  der  Stait 
Frankenthal  (16^2).  For  tne  porcelain  see  Heiiser,  FrankentkaUr 
Gruppen  und,  I'tgurm  Implies,  1899}. 

FRANKEAWAtD^  a  '  mount^noo^  district .  of  Germany, 
forming  the  geolo^9al.connffid9ii  b.etween.tfae  Fichtelgebirge 
and  the  Thuriogian  Forest.  "It  is  a  broad  well-WooJled* plateau, 
running  for  about  30  m.  iii  a  north-westerly  direction,  descending 
gently  on  th^e  north  and  eastern  sides  towards  the  Saale,  but  mor^ 
precipitously 'to  the  Bavarian  plain  in  the  west,  and  attaining  its 
highest  elevation  in  the  Kiieferle  near  Steinheid  (apoo  ft.)..  Along 
the  centre  lies  the  watershed  between  the  basins  of  the  Main  and 
the  S^e,  belonging  to  the  systems  of  the  Rhine  a^d  Elbe 
respectively.  T^e  principal  tributaries  of  the  Main-  from  the 
Frankeow^d  are  the  Rodach  ahd  HassUch,' arid  of  the  Saal^j 
the  Sclbitz.  i 

Scfe  li ^SAmid,  Puhrer  dutch  den  /VonAentfiiW  (Bambe^,  1894); 
Meyer,'  Thurmgen  und  d^  Frankmv3ald  {l^'t\  ed.,  ■  Leipzig,  I900), 
and  Gatnbel,  GMgnesti^he  BtschrtHmng  des  Ficktelgtbirgts  mit  dtm 

'  FRAttKFfXRT/a  city  httd  the  county-veatlof-Ointoa  eoimty-^ 
Indiana,  U.SjAI,  40  mJ  Indiknapolis.   Fop:  '(]>89d) 

5919; -(X9C10)  7iod'(i44ioreigh-'bom);  Cr^so)  >8634. :  -  Fian)doi<( 
is  saved  by  the  CUcagOf  Xndianapodia  bixdsnile;  tfae^Lake  Boa 
&  Western,  the  Vambilia,  and  the  TcMh,  St.Louis  &  Western 
railways,  and  by  the  IndianapbiiiB  Ie' Narth -Western  Traction 
Intenirban  railway  (electric).'  The  dty]is. a  division  point  on 
the  Toledo,  St  Louis  &  Western  raitway-,  which  has  large  shops 
here.  Frankfort  is  a  trade  centre  fot  an  agricultural  and  tumberr 
ing  region;  among  its  manufactures '  are  handles,  agricultural 
implements  and  foundry  products.  The  firsl  settlement  in  the 
neighbourhood -was  made  in  1826;  in  1830  the  tonra  was  founded, 
and  iU  r675  it  was  chartered  as  a  dty.  The  city  limits  were 
conakLeraMy  extended  inunediately  after  xcjoo, 

FHAHKFORT,  the  capital  dty  of  KeStrudcy,  U-S^,  and  the 
countyHwat  of  FianUin  county,  on  the  Kentucky  river,  about 
55  jn.  £.  of  Louisville.  Pop.  (1890)  7892;  (1900)  94S7,  oi  lAom 
3 jz6  were  negroeSf  (1910  census)  10^65.  The  city  is  served 
by  the  Chesapeake  &  Ohio,  the  Louisville  &  Ntthville,  and  the 
Frankfort.  ft  Cindnnati  railways,  by  the  Central  Kentucky 
Traction  Co.  (electric),  and  by  steamboat  lines  to  Cindnnati, 
LouisvtUe  and  other  river  ports.  It^  is  built  among  picturesque 
hills  on  both  sides  of  the  river,, and  is  in  the  midst  of  the  famous 
Kentutky blue  grass  resi<»i"  and  oi.lx  rich  lumber-producing 
re^on..  The  most  i»9minent  building  is  the  Capit«l,  about  400  ft. 
kmgand  185  ft.  wide,  built  of  graoijberand  whi£e  limestone  in  the 
U«Jiaa  ReoMSNmce- Btyle^  with  7i>..laiger  loqic'tolumfis,  and  a 


dOBidiaos  ft.  abaT»:tAe'tiBiT^oc  Mm,  si^»«lted'by  Jiixtb^ 
cobtmnsv  'ZlM-Capitoi''«ssiniiltiiB'i905-d907  at'k  ixttt  of  move 
Uian  .$2^oo,oao{  ia  it  arc  housed' the -sUts  iifamy^ndithe 
Utixfoy  dthe  Kantucky  State  Historical  SodetjR.  At  Fcankfoit, 
f4sA,  are  the  statd  aiiscnal^  the  state  penifteiitiaiy  and  the.  state 
h6me  for .  f eebl&qninded  children,  ^ud  just  outside  the  dty 
limits  is  the  state  oolouredinornud  sdiboL  The  aid  leapttbl  (&nt 
odci^od.stt  1829)  is  still-  staniding.  In  Franklin.oenteteiy  rest 
the  icmaina  of  Daniel  Boone  asid  of  Theodore  >0'Jiara  (1820-: 
1867)^  a  lawyer,  soldier,  joumali^  and  poet,  who  served  in  the 
UiSi  army  in -1846^x848  during  the  Meiioan  WaS(itook  part  in 
glibuflt^ridg  e^Kditions  ta  Cuba,  served  in  the  ConCedekate  army, 
And  iq  best  known  as  the  author  .<kf "  The  Bivouac  of  the  Dead,'* 
ft  pooh  -«ritte&'&ir  t^  biiEial..i»  Flcankfoxt  of  aomb  soMiorft 
who  had  k>st  their.  Uvea  at  Bueaai  Vista.,  -Hsue  also  axe  the 
gssves  of  Richard  M.  JofansOn,  vice^presldeat  of  United 
States  ih;i807-ri84£,  and  the 'sculiitor  Jod  T.  Hait  (x8z9-!877). 
The  dty  has  a  cdnaidier^ble  tradb  viAh  .the  surrpuc<^ag  country, 
in  whidi  large  quantities  of  .tobaccti  aad  hemp  are  produced; 
its  mannfactures  include  lumbcfr, ,  ^brooms,  chains  sboes.  hemp 
twiite^  -canned  vegetablea  and  .-glais  bottles..:  -  The  tot^  vidue  of 
the  city's  factory  produtt  in  199S' was,Sii747i33S>'h^g  ^1-6% 
more  than  in  i9oa>.  Franklort  (jtoid  toihajve  beea  named  after 
StephHl  Frank,  one  of.aa^ajjy  piond^r:  patty  ambwflwidhere  by 
Indians)  was  founddd  in  17S6  by'Gcoenl  Junes  Wilkiason,  them 
deeply  interested  in  trade  with  the  Spanish  at  New  QtleUU(»  ^d 
inthemidst  ofh&^nnidtfntifgues.  i In  1792  the  d^  was  made 
the  c^tal  of  the,8tate.  In  i8ds>,  dttribg  thefamdra  cajtupsi^.-in 
Kenfiudiy  of  General  Btraxton  Bragg;  (Cbofedtrated :  aod  Oeperal 
D.  C.  Budl  {Federid},  .Frtokiott  wosocoqiied  £or  a  3h^:^e 
by  Bntgg,  vbo,  just  bidEere  betngiosced  out  by  Buell,  took  part  ua 
the  inauguration  of  Richard  J.  Ham^s,  dKueu  gPVersor  the 
G<iiDiederates  of  the  state. .  Hawes,  however,,  n^uer  dfaieharged 
the  duticaof  his  e&ce.  During  the  bittei!  co&testfoi;  th^  governor- 
ship in  1900  betwcf^  Wilitun  GobbeL  iCDbmocrat)  and  Wittiaja  &, 
Taylor  (Republican),  each  of  whom  Mned  th&elfiotion,-  Goebd. 
was  assassinated  at  Frankfort  <See  also  Ksnxuckv^  Fraakfivt 
RccKWdadty  dHiEtw.1&  rS39u:  r 

PRANKFORT-eiHIAIN.  <Ger.  Prtmkfwt  am  Main),  a  city 
of  Germany,  in  the  Fnissiatt  provinociiof  Hesse-Nassau,  prin-< 
dfially  on  the  righ  t  hank  of  thei  Maist  94  above  it*  loonfluence 
trith  the  BhijM  at  Mainz,  and  j6  ib.  N.  frOm  Darmstadt.  Always 
a  place  of  great  trading  impontamot^;  Imtg  the  ^l^ce  ot  election 
fdr  the  German  fcuigs»  aad  until  28<i6,  togetheK  ,^th  Hamburg, 
Brenen^d  Labeck,  otte!  of  the;fbur  free'dtie^^  Germany,  it 
stiU  ri^aits  its  poaitibn  as  one  of  the ;  leftding  c<Hnm€9rcial  centres 
of' the  German  onpiueJ  .'Its  situatioa  id  the  .broad  and  fertile 
volt^.  of'  the  Maio,Ubfi  .n^hern  hori^  formed  by  the  soft 
outlniea  of  the  Taviwn;  nogej  is  otie  of  great  neural  beauty, 
thie  SAiirwAdiog  coubtry  beiiig  richb;  «lad  vitih  lOrfh^vd  and 
foreW.  ■  ' 

Fbankfort  Is  one  of  the  most  jntoresting,  as  U  JIa  ^Iio  one  of 
the  wealthiest,  Of  Germui  cities.  Apart  ftwa  its  commercial 
importance,  its  position,  close  to  the  fashionable  watering-places 
of  Homburg,  Nauhdm  and  Wiesbaden,  has  rendered  it  "  cos- 
mopolitan "  in  the  best  sense  of  the  term.  The  various  stages  in 
the  development  of  the  city  are  clearly  indicated  in  its  geuenU 
plan  and  the  surviving  names  of  many  of  its  streets.  The  line 
of  the  original  isth  century  walls  and  moat  is  marked  1^  the 
streets  of  which  the  names  end  in  -groAeN,  from  the  Hirschgraben 
on  the  W.  to  the  W<dlgraben  on  the  E.  The  H>ace  enclosed  by 
these  and  by  the  river  on  the  S.  is  kitown  as  the  ^'  old  town  " 
{AUstad*).  Theso<aUed"newtQwn"(;^«w^/),addedini335^ 
extends  to  the  Aftlagen,  the  beautjful  ^dens  and  promenades 
laid  out  (1806^1812)  on  the  site  the  17th  century  fcvtifications, 
of  whidi  they  futMuUy  preserve  the  general  ground  plan.  Of 
the  medieval  fortificaticHis  the  picturesque  Eschenheimer  Tor,  a 
round  tower  155  ft.  high,  dating  from  1400  to  1428,  the  Renten- 
turm  (1456)  on  the  Mainland  the  Kuldiirtenturm  (c.  1490)  in 
Sachsedhausai,'iare  the  sole  remains.  Since  the  demolition  of 
the  fortifications  the  city  has  greatly  eluded.  Sachsenhausen 
on  thesouth  ba^^of  the  river,  formcfJiy  the  sei^t  of  a  cominandery 
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of  tile  TexUonic  Ovdes  (by  treaty  irith  ^istria  in  1B42  all  {»o- 
perty  and  rights  of  the  order  in  Frankf<Hrt  territory  were  sold 
to  the  dty,  eeccept  the  church  and  house),  is  now  a.  quarter  of 
the  dty.  In  other  directions  also  the  expansion  has  been  rapid; 
the  village  of  Bomheisi  was  incorporated  in  Frankfort  in  1&77, 
tiie  former  Hettian  tovn  ot-Bochenhdm  in  1895,  and  the  aubuibs 
ai  Niedarrad,  Obcnad  and  Sedcbach  in  1900. 

Hie  maJn  devdoiunent  of  the  dty  has  been  to  the  north  of  the 
river,  vhich  is  crossed  by  munerons  bridges  and  flanked  by  fine 
quays  and  promenades.  The  Altstadt,  though  several  broad 
streets  have  been  opened  through  it,  stiU  preserves  many  of  its 
narrow  alleys  and  other  medieval  features.  The  Judoagasse 
(Ghetto),  down  to  1806  the  sole  Jews'  quarter,  has  been  pulled 
down,  with  the  exception  of  the  ancestral  house  oi  the  Rothsdiild 
family — No.  X4S— which  has  been  restored  and  retains  its 
andent  facade.  As  the  Altstadt  is  mainly  occupied  by  artisans 
and  petty  tradesmen,  so  the  N»i8tadt  is  the  prindpal  business 
quarter  of  the  dty,  containing  the  chief  public  buildings  and  the 
IHinc^al  hotels.  Hie  main  arteries  of  the  dty  aie  the  ZeQ,  a 
bro^  street  rvaning  from  the  Friedbei^  Ankge  to  the  Ross- 
markt  and  thence  omtinued,  by  the  Kaiserstrasse,  throng  the 
fine  new  quarto:  built  after  1873,  to  the  magnificent  prhidpal 
railway  station;  and  the  Steinweg  and  Goethestrasse,  which 
lead  by  the  Bockenheimer  Tcht  to  the  BockeoheimOT  Landstiasse, 
a  broad  boulevard  intosecting  the  fashionaUe  residoitial  suburb 
to  the  N.W. 

Churches.-~-Tbt  prindpal  ecdesiastical  building  in  Frankfort 
is  the  cathedral  (Dom).  Bxult  of  red  sandstone,  with  a  massive 
tower  terminating  in  a  richly  ornamented  ct^la  and  300  ft.  in 
he^t,  it  is  the  most  con^picuonsobjectinthed^.  Hdsbuilding, 
in  which  dK  Roman  emperors  irere  formerly  elected  and,  since 
1 56  3,  crowned,  was  f ounded  in  8  5  3  by  King  I*oufs  the  Gcsnuui)  and 
was  later  known  as  the  Salvator  Kiiche.  After  its  reomstructSon 
(1235*1339),  it  was  dedicated  to  St  Bartholomew.  From  this 
period  date  the  nave  and  the  side  aisles;  the  chur  was  completed 
in  i3i5-i338andthelongtranscptsini346-i354.  Thecloisteis 
were  rebuilt  in  134&-1447,  and  the  electoral  chapel,  on  the  south 
of  the  choir,  was  completed  in  1355.  The  tower  was  begun  in 
14.15,  but  remained  unfinished.  On  the  15th  of  August  1867 
the  tower  and  roof  were  destroyed  by  fire  and  considerable 
damage  wes  done  to  the  rest  of  the  edificx.  The  rest<»ation 
was  immediately  takeil  ia  hand,  and  the  vhok  work  was  finished 
in  1881,  induding  the  oomfdetion  oi  the  tower,  acG<nding  to  the 
plans  of  tlw  tsth  century  architect,  Hans  von  Ingdheim.  Jn 
the  interior  is  the  tomb  of  the  German  king  Gttnther  of  Sdiwarz- 
burg,  who  died  in  Frankfort  in  1349,  and  that  oi  Rudolph,  the 
last  kni^t  of  Sachsenhausen,  who  died  in  137].  Among  the 
other  Roman  Catholic  churches  are  the  Leonhardskirche,  the 
Liebfrauenkirche  (church  of  Out  Lady)  and  the  Deutschorden»- 
kirche  (14th  cmtuiy)  in  Sachsenhausen.  The  Leonhardskirdie 
(restored  in  1882)  was  begun  in  1319,  it  is  said  on  the  site  of  the 
palace  of  Charlemagne.  It  was  oti^nally  a  three-aisled  basilica, 
but  is  now  a  five-aisled  HoJ^mJNrcAe;  the  choir  was  added  in 
1314.  It  has  two  Romanesque  towers.  Hie  Liebfrauenkirche 
is  first  inentioned  in  1314  as  a  collegiate  diurch;  the  nave  was 
consecrated  in  1340.  Hie  dioir  was  added  in  1506-1509  and  the 
whole  church  thoroughly  restored  in  the  second  half  of  the  i8th 
century,  when  the  tower  was  built  (1770).  Of  the  Protastant 
churches  the  oldest  is  the  Nikolaikirche,  which  dates  from  the 
13th  century;  the  fine  cast-iron  spire  erected  in  1843  had  to  be 
taken  downin  1901.  The  Paulskirche,  the  prindpal  Evangelical 
(Lutheran)  church,  built  between  1786  and  1833,  is  a  red  sand- 
stone edifice  of  no  architectural  pretensions,  but  interesting 
as  the  seat  of  the  national  parliament  of  184^1849.  The 
Katharinenkirche,  built  1678-1681  on  the  site  of  an  <dder  build- 
ing, is  famous  in  Frankfort  history  as  the  i^ace  vrtiere  the  first 
Protestant  sermon  was  preached  in  1533.  Among  the  mort 
noteworthy  of  the  newer  I^testant  churches  are  the  Peterakirdie 
(1892-1895)  in  the  North  German  Renaissance  style,  with  a 
tower  256  ft.  high,  standing  north  from  the  Zefl,  the  Christus- 
kirche  (1883)  and  the  Lutherkirche  (1889-1893).  An  English 
church,  in  Early  English  Gothic  style,  situated  adjacent  to  the 


Bockenheimer  Landstriaae,  was  ootnpleted  and  consecrate 

in  1906. 

Of  the  five  synagogues,  the  chief  >(or  Hatq>tsynagoge),  lying 
In  the  Bttmestrasse,  is  an  attractive  building  ot  red  sandstone 
in  the  Mo(»ish-Byzantine  style. 

•  Public  BuUdmgs. — Of  the  secular  buildings  in  Frankfort,  iht 
RfimN',  Ux  almost  fiv^  hundred  ytaa  the  Ratfaaus  (town  hall) 
of  the  dty,  is  fA  prime  historical  inteiest.  It  Ins  on  the  Riteier- 
b^,  a  square  flanked  by  curious  medieval  houses:  It  is  first 
mentioned  in  1323,  was  bou^t  with  the  adjacent  hostelry  in 
1405  by  the  dty  and  rearranged  as  a  town  hall,  and  has  since, 
from  time  to  time,  been  enlarged  by  the  purchase  of  adjoining 
patrician  houses,  forming  a  complex  of  buildings  of  various 
styles  and  dates  surmounted  by  a  clock  tower.  The  facade  was 
rebuilt  (1896-1898)  in  late  Gothic  style.  It  was  here,  in  the 
Wablzimmer  (or  dection-chamber)  that  the  electors  or  their 
plenipotentiaries  chose  the  German  kinj^  and  here  in  the 
Kaiseisaal  (emperors'  ball)  that  the  coionatkm  festival  was  hdi^ 
at  which  tlw  nc!#  king  or  anpeior  dined  with  the  dectors  after 
havimg  shown  himself  from  the  balcoxty  to  the  people.  The 
Kadsersaal  retained  its  antique  aiq)ear8nce  until  4843,  when, 
as  also  ^in  in  1904,  it  was  restond  and  redecoirated;  it  is  now 
furnished  with  a  series  of  modem  paintings  represmting  the 
German  kings  and  Roman  empaors  fxtxn  Charlemagne  to 
Francis  II.,  in  all  fifty-two,  and  a  statue  of  tiw  first  German 
emperor,  William  I.  New  mumdpal  buildings  adjnniug  the 
"  Rdmer"  on  the  north  aide  were  erected  hi  X900-1903  in  German 
Renaissance  style,  with  a  handsome  tower  320  ft.  high;  beneath 
it  is  a  public  wine-cellar,  and  on  the  first  storey  a  grand  municipal 
hall.  Hie  palace  <A  the  princes  of  Hium  and  Taxis  in  the 
Eschenheimer  Gasse  was  built  (1733--1741)  from  the  deagns  of 
Robert  de  Cotte,  chief  architect  to  Louis  XW.  c/L  France.  From 
1806  to  x8io  It  m&  the  reddence  of  Karl  von  Dalberg,  prince- 
primate  of  the  Confederation  of  the  Rhine,  with  whose  dominions 
Frankfort  had  been  incorporated  by  Napoleon.  From  1816  to 
1866  it  was  the  seat  of  the  German  federal  diet.  It  is  now 
annexed  to  the  prindpal  post  o£&ce  (built  1892-1894),  which  lies 
close  to  it  on  the  Zeil.  The  Saalhof ,  built  on  the  site  of  the  palace 
erected  by  Louis  the  Pious  in  822,  overlooking  the  Main,  has 
a  chapel  of  the  lath  century,  the  substructure  dating  from 
Carolingian  times.  This  is  Uie  oldest  building  in  Frankfort. 
The  facade  of  the  Saalhof  in  the  Saalgasse  dates  from  1604,  the 
southemwingwiththetwogables£romi7i$toi7X7;  Of  numu- 
ous  other  medieval  buildings  may  be  mentk>tted  the  Lelnwandhaus 
(linendrapers*  hall),  a  15th  century  building  reconstructed  in 
1892  as  a  munidpal  museum.  In  the  Grosser  Hirscb^jca^n  is 
the  Goethehaus,  a  i6th  century  building  which  came  into  the 
possession  of  the  Goethe  family  in  1733.  Here  Goethe  lived 
from  his  birth  in  1749  until  1775.  In  1863  the  house  was  acquired 
bytheFr0ft»de«tf(;AeJ31(K^/Tyi(andwasopenedtothe  public.  It 
has  been  restored,  from  'Goethe's  account  of  it  in  Dichtimg  und 
Wahrkeit,  as  neariy  as 'possible  to  Its  condition  in  the  poet*s  day, 
and  is  now  connected  witfaaGoethanuseum(i897), with  archives 
and  a  library  of  35,000  volumes  rqueaentative  (rf  the  Goethe 
period  (d  German  literature. 

LUvary  and  Scientific  ^InsHMtons. — ^Few  dties  of  the  same 
size  as  Frankfort  are  so  rlchiy  endowed  with  litaary,  sdmtific 
and  artistic  institutions,  or  possess  so  many  handsome  buildings 
appropriated  to  their  service.  The  opwa^house,  erected  near  the 
Bockenheimer  Tor  in  1873-^1880,  is  a  magnificent  edifice  in  the 
style  of  the  Italian  Renaissance  and  ranks  among  the  finest 
theatres  in  Europe.  There  are  also  a  theatre  (Sckaiupielbaus) 
in  modem  Renaissance  style  (1899-1903),  devoted  especially 
to  drama,  a  splendid  concert  haU  (Saalbau),  c^peaed  in  1861, 
and  numerous  minor  places  of  theatrical  entatainment.  Hie 
pubKc  picture  galloy  in  the  Sa^of  possesses  works  by  Hans 
Holbein,  GrOnewald,  Van  Dyck,  Teniers,  Van  der  Neer,  Hans 
von  Kuhnbach,  Lucas  Granach  and  other  masters.  The  Stidd 
Art  Institute  (St^del'sches  Xunstinstitut)  in  Sachsenhausen, 
founded  by  the  banker  J.  F.  St&dd  in  1816,  contains  a  [tfcture 
gallery  and  a  cabinet  of  engravings  extremely  rich  in  works  <A 
German  art.  -  The  munidpal  library,  with  300,000  vc^umes, 
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boteU-ftmon^  lift  iffubr  tt^ureSf  s  Guttiafbfersr  Bil^  ptinted  at 
Molnz  between  1450  vnd  1455,  another  on  pardunent  dated 
1462,  the  InstittiHoHes  JusHirioni  (Munz,  1468),  the  Theuerdank, 
with  woodcuts  by-  Hans  Schftufdeiii,  aad  numerous  valuable 
autographs.  It  abo  contains  a  fine  collection  of  coins.  Hie 
Bethmann  MuSedm  owes  its  cdebrity  prindpally  to  Dannedcer's 
**  Aiiadioe/' but  it  also  possesses  the  original  plaster'model  of 
Thorwaldaea's  '^EntianceofAlexandntibe^reat^to Babylon." 
There  may  also  be  motioned  the  Indostrud  Art  ExhiUtion  of 
tbe  Folytedmlc  Association  and  two  eonaervAtwies  of  muac  | 
Among  the  scientific  instibitiona  the  first  place  belongs  to  the 
Senckaiberfs^t  natrnkishriscke  Maseum,  contuning  vahiable 
collections  of  birds  and  sh^S;  Next  must  be  mentioned  the 
Kunstgewerbe  (museum  of  arts  and  crafts)  and  the  Musical 
Musemn,  with  valuable  MSS.  and  portraits.  Bofdes  the 
municipal  libmry  {StadtbMioikek)  mentioned  above  there  are 
three  others  of  importance,  the  Rothschild,  the  Senckenberg 
and  the  Jewish  library  (with  a  wdl-appointed  reading-room). 
There  are  numerous  high-grade  schools,  musical  and  other  learned 
societies  and  excellent  hospitals.  Tbe  last  include  the  large 
municipal  infitmaiy  and  tSie  Smckenbog'sdies  Stift,  a  hospital 
and  ahttBhotises  founded  by  a  doctor,  Jofaann  C.  Sendcraiberg 
(d.  1772).  The  Royal  Ihstltnte  lor  experimental  therapeutics 
iKdrrigUnstUutfitr  expenmetUeOe  Tkerapie),  moved  to  Frtokfort 
in  1899,  attracts  numerous  foreign  students,  and  is  eapedaiiy 
a>ncertied  with  the  study  of  bacteriology  and  serums. 

Bridges,— Sevm  bridges  (of  which  two- are  railway)  cross  the 
Main.  The  nUMt  interesting  of  these  is  the  Alte  Mainbrilcke, 
a  red  sandstone  structure  of  fourteen  arches,  815  ft.  long,  dating 
from  the  t4th  century.  On  it  are  a  mill,  a  statue  cf  Charlemagne 
and  an  iroA'  eriidfix  surmounted  by  a  gOded  cock.  The  latter 
commmorates,  according  to  tradition,  the  fowl  whidl  was'  tbe 
first  Indng  being  to  cross  the  bddge  and  thus  fell  a  prey  to  the 
devil,  who  2n  hope  of  a  nobler  victim  had  sold  'his  assistance 
to  the  architect.  Atttiquaiies^  however,  assert  that  it  probably 
marks  the  SfMH  wdere  criminah  were  iii  olden  times  flmig  into 
the  river.  Oth«  bridges  are  tbe  Obermainbrttcke  of  five  iron 
arches,  opened  in  1B78;  an  iron  foot  (susp«ision)  bridge,  the 
UntermalnbtUcke;  the  Wilbelmsbrflcke,  a  fine  structtore,  which 
from  1849  to  1890  served  as  a  railway  bridge  and  waS  then 
opened  as  a  roaidliridge;  and  two  new  iron' bridges  at  GiitleuAof 
and  Niedertad  (beloW  the  city),  which  earrythe  railway  traffic 
from  the  soutli  to  the  north  bank  of  the  Main,  where  all  lines 
converge- in  a  central  station  of  the  Prussian  state  railways. 
This  station,  wMdi  was  built  in  188^1888  and  has  replaced 
tiiethreestatie&sbelongfhgtoprrvatecompames,  which  formerly 
stood  In  juxtaposition  on  the  Anlagen  (or  ivomenades)  near  the 
Mainzer  Tbr,  Hes  Some  llal^mile  to  the  West.  The"  Intervening 
ground  upon  whith  dbe  raOway  lines  toMi' buildifigs  stood  was 
sold  fbfbimding  Bftes/thesum  obtained  bdng  more  than  sufficient 
to  cover  the  cOdt  of  tbt  majestic  central  terminus  (the  third 
largest  in  tbe  world) ,  wMch ,  in  addition  to  spacious  and  handsome 
halls  forpassengef  'accommodation,  has  three  gliss-covered  spans 
of  t8o  ft.  width  eacif.  Yet  the  exigencies  of  traflSc  demand 
further  eJrtetisfons,  and  another  large  station  was  in  1909  in 
proc»  of  omstrttction  at  the  east  end  of  the  dty,  devised  to 
recerve  the  local'traffic  of  fines  running  eastward,  while  a  through 
station  ftx  the  north  to  south  traffic  Was  projected  on  a  site 
further  west  of  die  centra!  terminns. 

Fnnkf(Hrt  lies  at  the  junction  of  lines  <d  cailway  oonnecAing' 
It  directly  witih  aD  the  important  cities  of  south  and  central 
Germany.  Here  cross  and  unite  the  lines  from  Berlin  to  Basel, 
from  C^ogne  to  Wttnsburg  and  Vienna,  from  Hambitrg  and 
Cassel,  and  from  Dresden  and  Leipzig  to  France  and  Switzerland. 
The  river  Main  has  been  dredged  so  as  to  afford  heavy  barge 
traffic  with  the  towns  of  the  upper  Mahi  and  with  the  Rhine, 
and  cargo  boats  load  and  unload  alongside  its  busy  quays. 
A  well-devised  system  of  electric  tramways  provides  for  local 
comnmi^tion  within  the  dty  and  with  the  outlying  suburbs. 

Trade,  -  ComtKertie  and  Industries. — F^nkforE  has  always 
been  more  of  W  commercial  thdh  an' industrial  town,  and  though 
of  liite  ydlrS'it  'll^  SeMewbat  lost  its  pre-eminent  pdi^tion  as 
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a  batddng  centre  ft  has  counterlialahced  the  loss  in  increased 
industrial' devdopment.  The  suburbs  of  Sachsenbausen  and 
Bot^etthelm  have  particularly  developed  considerate  Industrial 
activity,  e^>edally  in  publishing  and  printing,  brewing  and  the 
manufecture  of  -quinine.  Other  sources  of  employment  are  the 
cutthig  of  hair  for  making  hats,  the  production  of  fancy  goods, 
type,  machinery,  soap  and  perfumery,  ready-made  clothing, 
diemicals,  electro-teclmical  apparatus,  jeweliy  and  metal  wares. 
Market  gardening  is  extoisiv^  carried  on  Isx  tbe  ndghbourhood 
and  cider  largdy  manufactured.  There  are  two  great  &irs  held 
in  the  town,— '■the  Ostexmesse,  or  q)ting  foir,  and  the  Herbstmesse, 
or  autumn  foir.  The  former,  which  was  the  original  nucleus 
of  an  the  commercial  prosperity  of  the  dty,  begins  on  the  second 
Wednesday  before  Easter;  and  the  latter  on  the  second  Wednes- 
day before  the  8th  of  September.  They  last  three  weeks,  and  the 
last  day  save  one,  called  the  Nickelchestag,  is  distinguished  by 
the  influx  of  people  from  the  neighbouring  country.  The  trade  in 
leather  is  of  great  and  growing  importance.  A  horse  fair  has 
been  held  twice  a  year  since  X862  under  the  patronage  of  the 
agricultural  society;  and  the  wool  market  was  reinstituted 
in  1871  by  the  German  Trade  Sodety  (Deutscher  Handelsverein). 
Frankfort  has  long-  been  famous  as  one  of  the  prindpal  banking 
centres  of  Europe,  and  is  now'onfy  second  to  Berlin,  in  this 
respect,  among  German  cities,  and  it  is  remaifcable  for  the  large 
business  that  is  done  In  govemmoit  stock,  tn  the  17th  century 
the  town  was  the  seat  of  a  great  book-trade;  but  it  has  long 
been  distanced  in  this  department  by  Leipzig.  The  Frankfurter 
Journal  was  founded  in  r6T5,  the  Postteitung  in  ifii6,  the  Nene 
Frankfurter  Zeitung  in  1859,  and  the  Frankfurter  Presse  in  1866. 

Of  memorial  monuments  the  largest  and  most  elaborate  in 
Frankfort  is  tfaat  erected  in  1858  in  honour  of  the  early  German 
printets.  It  was  modelled  by  Ed.  von  der  Launitz  and  executed 
by  Herr  von  Krds.  The  statues  of  Gutenberg,  Fust  and 
ScbSflter  form  a  group  on.  the  top;  an  ornamented  frieze  presents 
medallions  of  a  'numlter  of  famous' printers;  beldw  these  are 
figlUieh  representing  the  towns  of  Afainz/  Strassbtug,  Venice 
and  Frankfort;  and  on  the  comers  of  the  pedestal  are  aUegorical 
statues  of  thbology,  poetry,  sdence  and  indilBtry.  The  statue 
of  Goethe  (1844)  in  tfie  Goethfeplatz  is  by  LudWig  von  Schwan- 
thaler.  The  ScMHer  statue,  erected  in  1863,  is  thut  work  of  a 
Frankfort  artist,  Johann  Diebnami.  A  mommient  in  the 
Boc^nheim  Anlage,  dated  1837,  preserves  the  memory  of 
GtldoUett,  the  burgomaster,  to  whom  the  town  is  mainly  indebted 
for  the  beautiful  promenades  which  occupy  the  $lte  of  the  old 
fortifications;  and  timUar  monuments  have  been  reared  to 
Senckenberg  {r863),  Sdiopenhauer,  Klemens  Brentano  the  poet 
and  Samuel  Thomas  SGmmerring  (i  75  5-1830),  the  anatomist  and 
inventeil  6t  kbl  dectric  td^raph.  In.  the  Opemplatz  is  an 
eqttestrian  statue  of  the  emperor  Wilhelm  I.  by  Bosdier. 

CeMOeries. — ^The  new  cemetery  (opoied  in  1828)  contains 
the  graves  of  Atthtir  Schopenhauer  and  Feuerbacii,  of  Passavant 
the  biographer  of  Raphael,  Ballenberger  the  artfet,  Hessemer 
the  architect,  SOnimerring,  and  Johann  Friedridi  Bbhmer 
the  historian.  Tbe  Bethmann  vault  attracts  attention  by 
three  bas-reliefs  front  the  chisd  of  Thorwaldsen;  and  the 
Relchenbach  mausoleum  Is  a  vast  pile  designed  by  Hessemer 
at  the  command  of  William  U.  of  Hesse,  and  adorned  with 
sculptures  by  Zwerge^  and  von  der  Lausitz.  Jn  the  Jewish 
sectfon,  whidl  is  walled  off  ftom  the  rest  of  the  buxying-ground, 
tbe  inost  ranarkable  tombs  are  those  ol  the  Rothsdiild  faml^. 

PorAi.— In  addition  to  the  pad:  in  the  south-western  district, 
Frankfort  possesses  two  delightful  pleasure  grounds,  which 
attract  large  numbers  of  visitors,  the  Palmengarten  in  the 
west  and  the  zoologic^d  garden  in  the  east  of  the  dty.  The 
former  is  remarkable  for  the  collection  of  palms  purchased  in 
1868  from  the  deposed  dUke  Adolph  of  Nassau. 

Goiwmment. — ^The  present  munfdpal  constitution  of  the 
dty  dates  from  1867  and  presents  some  points  of  difference 
'  from  the  ordinary  Prussian  system.  Bismarck  was  detiroos  of 
giving  the  dty,  in  view  of  its  former  freedom,  a  more  liberal 
constitution  than  Is  usual  in  onfinary  cases.  Fonneriy  fifty-four 
'representatives  Wtiv'  dected,  but  provision  was  made  (in  the 
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1871)  distinguishes  five  species  of  BosweUia:  <A)  B.  Uturifera, 
CoiebT.  (B.  glabra  &tiA  B.  serrata,  Rozb.),  indigenous  to  the 
mountainous  tracts  of  central  India  aud  the  Coromandel  coast, 
and  B.  pa^yrifera  (PiSsdea  fioribmda,  Endl.)  of  Abyssinia, 
whicih,  though  b<fth  thuriferous,  ue  not  known  to  yidd  any 
of  the  olibannm  of  commerce;  and  (B)  B.  Ptereana  (see 
Elxu,  vol.  z.  p.  259),  B,  BkutP-Dajiana,  and  B,  Carterii,  the 
"  Yegaar,"  "  Mohr  Add,"  and  "  Mohr  Madow  "  of  the  Somali 
country,  in  East  Africa,  the  last  ^>ede8  including  a  variety,  the 
"  Maghniyt  d'Sheehaz  "  of  Hadramaut,  Arabia,  all  of  which 
are  sour(xs  of  true  frankincense  or  oUbanum.  The  trees  on  the 
Somali  coast  are  described  by  Captain  G.  B.  Rempthome  as 
growing,  without  soil,  out  of  poHshed  marble  roc^s,  to  which  they 
are  attached  by  a  thick  oval  'mass  of  substance  resembling  a 
mixture  of  lime  and  mortar:  the  purer  the  matble  the  finer 
ai^ars  to  be  the  growth  of  the  tree.  Hie  young  trees,  he 
states,  furnish  the  most  valuable  gum,  the  older  yieldmg  merely 
a  dear  glutinous  fluid  resembling  copal  varnish.'  To  obtain 
the  franUncense  a  deep  indsion  is  made  in  the  tnmk  of  the  tree; 
and  below  it  a  narrow  strip  of  bark  5  hi.  £n  length  is  peeled  o£E. 
When  the  milk-lifce  juice  ("  spuma  pinguis,"  Pliny)  which 
exudes  has  hardened  by  exposure  to  the  atmosphere,  the  incision 
is  deepened.  In  about  three  months  the  resin  has  attained  the 
required  degree  of  ronsistency.  The  season  for  gathering  lasts 
from  May  until  the  first  rains  in  September.  The  large  dear 
globules  are  scraped  off  into  baskets,  and  the  inferior  quality 
that  has  run  down  the  tree  is  collected  separately.  The  coast 
of  south  Arabia  is  3rearly  visited  by  parties  of  SomaHs,  who  pay 
the  Arabs  for  the  privi^;e  of  collecting  frankincense.'  In  the 
interior  of  the  country  about  the  plain  of  Dhoftr,'  during  the 
south-west  monsoon,  frankincense  and  other  gums  are  gathered 
by  the  Beni  Gilrrah  Bedouins,  and  might  be  obtained  by  them 
in  mudi  larger  quantities;  their  lawlessness,  however,  and  the 
lack  of  a  safe  place  of  exdiange  or  sale  are  obstades  to  the 
development  of  trade.  (See  C.  Y.  Ward,  TkeGulfof'Aden  Pilot, 
p.  117,  1863.)  Mudi  as  formerly  in  the  region  of  Sakhalites  in 
Arabia  (the  tract  between  Ras  Makalla  and  Ras  Agab),*  described 
by  Arrian,  so  now  on  the  sea-coast  of  the  Somali  country,  the 
frankincense  when  collected  is  stored  in  heaps  at  various  stations. 
Thence,  packed  in  sheep-  and  goat-^dns,  in  quantities  of  20  to 
40  tb,  it  is  carried  on  camels  to  Berbera,  for  shipfnent  either  to 
Adoi,  Mak^  and  other  Arabian  ports,  or  directly  to  Bombay.* 
At  Bombay,  like  gum-acacia,  it  is  assorted,  and  then  packed 
for  re-exportation  to  Europe,  China  and  elsewhere.*  Arrian  re- 
lates that  it  was  an  import  of  Barbarike  on  the  Sinthus  (Indus). 
The  idea  held  by  several  writers,  induding  Nicbuhr,  that  frank- 
incense was  a  product  of  India,  would  seem  to  have  originated 
in  a  confusion  of  that  drug  with  benzoin  and  other  odoriferous 
substances,  and  also  in  the  sale  of  imported  frankincense  with 
the  nadve  products  of  India.  The  gum  resin  of  BosweUia 
thurifera  was  described  by  Colebrooke  (in  Asialick  Researches, 
ix.  381),  and  after  him  by  Dr  J.  Heming  (Jb.  xi.  158),  as  true 
frankincense,  or  olibanum;  from  this,  however,  it  differs  in  its 
softness,  and  tendenqrto  mdt  Into  a  mass'^  (Biidwood,  loc.  cil., 
p.  146).  It  is  sold  in  the  village  bazaars  of  Khandeish  in  India 
under  the  name  of  Dup-Saloiy  incense  of  the  "  Salai  tree"; 
and  according  to  Mr  F.  Porter  Smith,  M.B.  (Ctmirib.  towards 
the  Mat.  Med.  and  Nat.  Hist,  of  China,  p.  162,  Shanghai,  1871), 
is  used  as  incense  in  China.    The  last  authority  also  mentions 

»  See  "  Appendix,"  vol.  i.  p.  419  of  Sr  W.  C.  Harris's  Highland 
of  Aethiopia  (2nd  ed.,  Lend.,  1844);  and  Trans.  Bombay  Geog.  Soc. 
xiii.  (1857),  p.  136. 

"  Cruttenden,  TVoftj.  Bombay  Geog.  Sec.  vH.  {1846},  p.  121 ;  S.  B. 
Miles,  J.  Geog.  Soc.  (1872). 

>  Or  Dhafar.  The  incense  of  "  Dofar  "  is  alluded  to  by  Camoens, 
Os  Lusiadas,  x.  201. 

*  H.  T.  Carter,  "  Comparative  Geog.  of  the  South-East  Coast  of 
Arabia, '  in  /.  Bombay  Branch  of  R.  Asiatic  Soc.  iii.  (Jan.  1851), 
p.  206;  and  Mflller,  Geog.  Graed  Minores,  i.  p.  278  (Paris,  iSss). 

•J.  Vau^n,  Pharm.  Joum.  xH.  (1853)  pp.  227-229;  and  Ward, 
op.  cit.  p.  97. 

'  Pereira,  Ehm.  of  Mat.  Med.  ii.  pt.  2,  p.  380  (4th  ed.,  1847). 

* "  BosweUia  thurifera,"  .  .  .  says  Wtmng  (Pharm.  of  India, 
p.  52),  "  has  been  thought  to  yield  East  Indian  ohbanum,  but  there 
IS  no  reliable  evidence  of  its  so  doing." 


olibanum  as  a  reputed  natural  product  of  China.  Bemhard 
vton  Breydehbach,"  Ausonius,  Florus  and  others,  arguing,  it 
wmdd  seem,  from  its  Hebrew  and  Greek  names,  conduded  Uiat 
olibanum  came  from  Mount  Lebanon;  and  Chardin  (Voyage 
tH  Perse,  &c.,  17x1)  makes  the  statement  tluit  the  frankincense 
tree  grows  in  the  mountains  of  Persia,  pailicuUtrly  Caramama. 

Frankincense,  or  olibanum,  occurs  in  commerce  in  semi- 
opaque,  round,  ovate  or  oblong  tears  or  irregular  lumps,  which 
are  covered  externally  with  a  white  dust,  the  resxdt  of  their 
friction  against  one  another.  It  has  an  amorphous  internal 
structure,  a  dull  fracture;  is  of  a  yellow  to  yellowish-brown  hue, 
the  purer  varieties  being  almost  colourless,  or  possessing  a  greenish 
tinge,  and  has  a  somewhat  bitter  aromatic  taste,  and  a  balsamic 
odour,  vbich  is  developed  by  heating.  Immersed  in  alcohol 
it  becinnes  opaque,  and  with  water  it  yields  an  emulsion.  It 
contains  about  72%  of  resin  soluble  in  alcohcd  (Kurbatow); 
a  large  proportion  of  gum  sduble  in  water,  and  Apgnxeady 
identical  with  gum  arable;  and  a  small  quantity  of  a  colourlen 
inflammable  essential  oil,  one  of  the  constituents  of  which  is 
the  body  <diben,  CioHig.  Frankincense  bums  with  a  bright 
white  flame,  leaving  an  ash  consisting  mainly  of  caldum  car- 
bonate, the  remainder  being  caldum  phosphate,  and  the  sulphate, 
chloride  and  carbonate  of  potassium  (Braaannot)."  Good 
frankincense,  Pliny  tells  us,  is  recognized  by  its  whiteness,  size, 
brittleness  and  ready  inflammability.  That  which  occurs  in 
globular  drops  is,  he  says,  termed  "  male  frankincense  "  ;  the 
most  esteemed,  he  further  remarks,  is  in  breast-shaped  drops, 
formed  each  by  the  union  of  two  tears.**  The  best  frankincense, 
as  we  learn  frmn  Arrian,^  'ma  formerly  exported  from  the  neigh- 
bourhood of  Cape  Elqihant  in  Africa  (the  modern  Ras  Fiel) ;  and 
A.  von  Kremer,  hi  his  description  of  the  commerce  of  the  Red 
Sea  (Aegypten,  Sec,  p.  185,  n.  Theil,  Leipzig,  1863),  observes 
that  the  Airican  frankincense,  called  by  the  Arabs  "  asli,"  is  of 
twice  the  value  of  the  Arabian  "  luban."  Captain  S.  B.  Miles 
(loc.  cU.,  p.  64)  states  that  the  best  kind  of  frankincense,  known 
to  the  Somaii  as  "  bedwi  "  or  "  dieheri,"  comes  from  the  trees 
"  Mohr  Add  "  and  "  Mohr  Madow  "  {vide  supra),  and  from  a 
taller  spedes  of  BosweUia,  the  **  Boido,*'  and  is  sent  to  Bombay 
for  exportation  to  Europe;  and  that  an  inferior  "  mayeti,"  the 
produce  of  the  "  Yegaar,"  is  exported  chiefly  to  Jeddah  and 
Yemen  ports."  Hie  latter  may  posably  be  what  Niebuhr  alludes 
to  as  "  Indian  frankino^nse.""  GarcUs  da  Horta,  in  asserting 
the  Arabian  origin  of  the  drug,  remarks  that  the  term  "  Indian  " 
is  <tften  applied  by  the  Arabs  to  a  dark-coloured  variety.** 

According  to  Ptiny  (Nai.HisL^.  i;  cf.  Ovid,  FasU  i.  337 

'  "  Libanus  igitur  est  moos  redolentie  &  summe  aromaticltatis. 
nam  ibi  herbe  odorifere  crescunt.  ibi  etiam  arbores  thurifere  coale- 
scunt  cjuanim  gain  mi  e  tectum  olitianuin  a  mediciB  nuncupatur." — 
Perierinatu^,  p.  53  (1502,  fol.). 

'  See,  on  the  chemistry  of  frankincense,  Braconnot,  A  nn.  de  chimie, 
Ixviii.  (1808)  pp.  60-69;  Johnston,  Phil.  Trans.  (1839),  pp.  301-305; 
J.  Stenhouse,  Ann.  aer  Chem.  vnd  Pharm.  xxxv.  (1840}  p.  306; 
and  A.  Kurbatow,  Zeitsch.fiir  Chem.  (1871),  p.  201. 

"  Praecipua  autem  gratia  est  mammoeo,  cum  faaerente  lacryma 

giore  conaecuta  alia  misciut  se  "  (Nat.  Hist,  ui  32).  One  of^tbe 
hinese  names  for  franldncense,  Jif-Ata)(£,  "  nulk-perfume,"  is 
explained  by  the  Pen  Ts'au  (xxxiv.  45),  a  Chinese  work,  as  being 
derived  from  the  nipple-Hke  form  of  its  drops.  (See  E.  Bretschndder, 
On  the  Knowledge  possessed  by  the  Ancitat  Chinese  of  the  Arabs,  Sact 
p.  19,  Lend.,  1871.) 
"  The  Voyage  of  Nearchus,  loc.  cit. 

"Vaughan  (Pharm.  Joum.  xii.  1853)  speaks  of  the  Arabian 
Lubfin,  commonly  called  Morbat  or  Shanarree-  Luban,  as  realizing 
higher  prices  in  the  market  than  any  the  qualities  exported  from 
Africa.  The  incense  of  "  Esher,"  i.e.  Shihr  or  Shehr,  is  mentioned 
by  Marco  Polo,  as  also  by  Barboaa.  (See  Yule,  op.  cit.  ii.  p.  377.) 
J.  Raymond  Wellsted  (Travels  to  the  Cit:y  of  the  Caliphs,  p.  173,  Lond., 
1840)  distinguishes  two  kinds  of  fianlancense — "  Meaty,"  selling  at 
$4  per  cwt.,  and  an  inferior  article  fetchii^  20%  less. 

'*  "  Es  scheint,  dass  selber  die  Araber  ihr  eienea  R&uchwerk  nicht 
hoch  schStzen ;  denn  die  Vomehmen  in  Jemen  brauchen  gemeinwlidi 
indianisches  RSuchwerk,  ja  eine  grosse  Met^  Masttx  von  derW 
Scio  "  (Beschreibung  von  Arabien,  p.  143,  Kopenh.,  1772). 

"  "  De  Arabibus  minuB  minim,  qui  ni^cantem  colorem,  quo  Thus 
Indicum  praeditum  esse  vult  Ehoscondes  [lib.  i.  c  70],  Indum 
plerumque  vocent,  ut  ex  Myrobalano  nigro  quern  Indum  appeUaot, 
patet  "  (op.  sup.  cit.  p.  157). 
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sq.),  franfciBCBrae  wwnot  saoifidaUy  iemployed  inTrojaa  times. 
It  was.  used  by  the  ancient  Egj^tians  in  their  religious  rites,  but, 
as  Herodotus  tells  us  (ii.  66),  not  in  embalmii^.  It  constituted 
a  fourth  part  of  the  Jewish  incense  of  the  sanctuary  (Ex.  xxx. 
34),  and  is  frequently  mentioned  in  the  Pentateuch.  With  other 
spioes  it  was  stored  in  a  great  chamber  oi  the  house  of  God  at 
Jerusalem  (x  Chron.  ix.  29,  Neh.  xiii.  5-9).  On  the  sacri£cial  use 
and  import  of  frankincense  and  sumlar  substances  see  Incense. 

In  the  Red  Sea  r^ons  frankincoise  is  valued  not  only  for  its 
sweet  odour  when  burnt,  but  as  a  masticatoiy;  and  blazing 
lumps  <tf  it  are  not  infrequantly  used  fat  iUuminati(m  instead  of 
oQlanqis.  Its lumes are aa excellent ixisectifuge.  Asamedicihe 
it  was  in  foxma  times  in  high  repute;  Pliny  (Nat.  HiO,  xxv.  82) 
mentions  it  as  an  antidote  to  heodock.  Aviceima  (ed.  Flempii, 
lib.  ii.  p.  161,  Lovanii,  1658,  fol.)  recommends  it  for  tumours, 
ulcers  of  the  head  and  ears,  affections  oi  the  brea3t>  vomiting, 
dys^teEy  and  fevers.  In  the  East  frankincense  has  been  found 
efficacious  as  an  external  application  in  carbuncles,  blind  boils 
and  gangrenous  sores,  and  as  an  internal  agent  is  given  in 
gonorrhoea.  In  China  it  was  an  old  internal  remedy  for  l^n»y 
and  struma,  and  is  accredited  with  stimulant,  Uxaic,  sedative, 
astringent  and  vulnerary  properties.  It  is  not  used  in  modem 
medidne,  being  destitute  of  any  special  virtues.  (See  Waxing, 
Pkam.  ^  India,  p.  443t  &c.;  and  F.  F<Hter  Smith,  op.  cU.,  p.  169.) 

Common  frankincense  or  thus,  AUnis  renna,  is  the  term 
applied  to  a  reain  which  exudes  from  fissures  in  the  bark  of  the 
Norway  spruce  fir,  Ahks  excdsa,  D.C.;  when  melted  in  hot 
water  and  strained  it  constitutes  "  Burgundy  pitch,"  Fix 
abi^na.  The  concreted  turpentine  ol^ained  in  the  United  States 
by  making  indsions  in  the  trunk  of  a  spedes  of  pine,  Pimts 
cuslralis,  is  also  so  deagnated.  It  is  commexdally  known  as 
"  scrape,"  and  is  similar  to  the  French  "  galipot "  or  "  barras." 
Common  frankincense  is  an  ingredioit  in  sc«ne  ointments  and 
[dasters,  and  on  account  its  pleasant  odour  when  bumed 
has  bec3k  used  in  incense  as  a  subsdtate  £ot  olibanum.  (See 
FlttckigerandHanbury,FAanM«0£rajJt».)  The  "blat^  frankin- 
cense <Hi  "  of  the  Turics  is  stated  by  Hanbuxy  {Science  Papers, 
p.  142,  1876)  to  be  liquid  storax.  (F.  H.  B.) 

FRANKINOt  a  term  used  for  the  right  of  sendinjg  letters  or 
postal  packages  free  (Fr.  franc)  of  diarge.  The  privilege  was 
claimed  by  the  House  of  Commons  in  x66o  in  "  a  Bill  for  encdng 
and  establishing  a  Post  Office,"  their  demand  being  that  all 
letters  addressed  to  or  sent  by  members  during  the  session  should 
be  carried  frec^  The  clause  embodying  this  claim  was  struck 
out  bythe  Lwda,  but  with  the  proviso  in  the  Act  as  passed 
iot  ths  free  canlage  of  all  letters  to  and  horn  the  king  and  the 
great  <^cm  of  stat^  and  also  the  ungle  inland  letters  of  the 
membsis  of  that  present  parliament  during  that  session  only. 
It  seems,  however,  that  the  practice  was  tolosted  until  i764> 
when  by  an  act  deaUng  with  postage  it  was  legalized,  evetypeer 
and  each  monber  of  the  House  of  Commons  being  allowed  to 
send  free  ten  letters  a  day,  not  exceeding  an  ounce  in  wei^t, 
to  any  part  of  the  United  Kingdom,  and  to  recdve  fifteen.  The 
act  did  not  restrict  the  privil^e  to  letters  dther  actually  written 
by  or  to  the  member,  and  thus  the  right  was  very  easily  abused, 
members  sending  and  recdving  letters  for  friends,  all  that  was 
necessary  being  the  signature  of  the  peer  or  M.P.  in  the  comer 
of  the  envelope.  Wholesale  franking  grew  usual,  and  M.P.'s 
supplied  thdr  friends  with  envelopes  already  dgned  to  be  used 
at  any  tim&  In  1837  the  scandal  had  become  so  great  that 
stricter  regulations  came  into  f  orc&  The  franker  had  to  write 
the  full  address,  to  which  he  had  to  add  his  name,  the  post-town 
and  the  day  <tf  the  m<mth;  the  letter  had  to  be  posted  on  the 
day  written  or  the  following  day  at  the  latest,  and  in  a  post-town 
not  more  than  20  m.  from  the  place  where  the  peer  or  M.P.  was 
then  living.  On  the  loth  of  January  1840  parliamentary  franking 
was  abolished  on  the  introduction  of  the  uniform  penny  rate. 

In  the  United  States  the  franking  privilege  was  first  granted  in 
January  1776  to  the  soldiers  engaged  in  the  American  War  of 
Independence.  The  right  was  gradually  extended,  till  it  induded 
nearly  all  offidals  and  members  of  the  public  service.  By  spedal 
acts  the  privilege  was  bestowed  on  presidents  and  their  widows. 


By  an  act  of  the  ard  irf  Maidi  XS4.5,  franking  was  limited  to  the 

president,  vice-president,  membo^  and  ddegatesin  Congress  and 
postmasters,  other  officers  being  required  to  keep  quarterly 
accounts  of  post^e  and  pay  it  from  their  contingetit  funds. 
In  1851  free  exchange  of  newspapers  was  re-established.  By  an 
act  of  the  3rd  of  March  1863  the  imvilege  was  granted  the 
preddent  and  his  private  secretary,  the  vice-presideflt,  chiefs  of 
executive  departments,  such  heads  ot  bureaus  and  chief  clerks 
as  might  be  designated  by  the  postmaster-general  for  t^dal 
letters  only;  senators  and  r^resentatives  in  Congress  for  all 
carrespondace,  senders  of  petitions  to  dther  brandi  <rf  the 
legislature,  and  to  puUKshers  of  newsptqieis  for  thdr  exchanges. 
There  was  a  limit  as  to  wei|^t.  Membm  oi  Congress  could  also 
frank,  in  matters  conctfning  the  federal  department  oi  agricul- 
ture, "  seeds,  roots  and  cuttings,"  the  wdght  to  be  fixed  by  the 
postmaster-general.  This  act  remained  in  force  till  the  31st  of 
January  1873,  when  franking  was  abolished.  Since  1875,  by 
sundry  acts,  franking  for  offidal  correspondence,  government 
publications,  seeds,  &c.,  has  been  allowed  to  congressmen,  ex- 
congressmen  (for  9  months  after  the  dose  of  thdr  term) ,  congress- 
men-dect  and  odier  government  offidals.  By  spedal  acts  of 
1881,  1886, 1902,  J909,  re^KCtlvdy,  the  franldng  privilege  was 
granted  to  the  widows  of  Prendents  Garfidd,  Grant,  McKinley 
and  Cleveland. 

FRANKL,  LUDWIO  AUOUBT  (18x0-1894),  Austrian  poet. 
He  took  part  in  the  revolution  of  1848,  and  his  poems  on  liberty 
had  condderable  vogue.  His  lyrics  are  among  his  best  work. 
He  was  secretary  of  the  Jewish  community  in  Vienna,  and  did  a 
lasdng  service  to  education  by  his  vidt  to  the  Orioit  in  1856. 
He  founded  the  first  modem  Jewish  school  (the  Von  L£mmel 
Schule)  in  Jerusalem.  His  brilliant  volumes  Nach  Jerusalem 
describing  his  eastern  tour  have  been  translated  into  En^sh, 
as  is  the  case  with  many  of  his  poems.  His  collected  poems 
appeared  in  three  volumes  in  1880.  (I.  A.) 

FRANKL&IID.  SIR  EDWARD  (1825-1S99).  £ii«lish  chemist, 
was  bom  at  Chiudttown,  near  Lancaster,  <m  tiie  i8th  oi  January 
1835.  After  attcaiding  ttw  grammar  school  at  Lancastw  he  spent 
dx  years  as  an  apprentice  to  a  druggist  in  that  town.  In  1845 
he  went  to  London  and  entered  Lyon  Flayfair's  laboratory, 
mbsequently  working  under  R.  W.  Bunsen  at  Marburg.  In 
1847  he  was  appointed  sdence-master  at  Queenwood  school, 
Hajnpshire,  where  he  first  met  J.  lyndall,  and  in  1851  first 
professor  of  chemistry  at  Owens  College,  Manchester.  Relum- 
ing to  London  six  years  later  he  became  lecturer  in  chemistry 
at  St  Bartholomew's  hospital,  and  in  1863  professor  of  chemistiy 
at  the  Royal  Institution.  From  an  early  age  he  engaged  in 
original  research  with  great  success. 

Analytical  problems,  sudi  as  the  isolation  of  certain  organic 
radicals,  attracted  his  attention  to  h^pn  with,  but  he  soon 
turned  to  ^mbedcal  studies,  and  he  was  only  about  twenty-five 
years  of  age  when  an  investigation,  doubtless  suggested  by  the 
work  of  his  master,  Bimsen,  on  cacodyl,  yielded  the  interesting 
discovery  of  the  organo-metallic  compounds.  The  theoretical 
deductions  which  he  drew  from  the  consideration  of  these  bodies 
were  evoi  more  interesting  and  important  than  the  bodies 
themselves.  Percdving  a  molecular  isonomy  between  them  and 
the  inorganic  compounds  of  the  metals  from  which  they  may  be 
formed,  he  saw  their  true  molecular  type  in  the  oxygen,  sulphur 
or  chlorine  compounds  of  those  metals,  from  which  he  fadd 
thm  to  be  derived  by  the  substitution  of  an  organic  group  for 
the  oxygen,  su^hur,  &c.  In  this'way  they  enabled  him  to  over- 
throw the  theory  of  conjugate  cmnpounds,  and  they  further  led 
him  in  1853  to  publish  the  conception  tl^t  the  atoms  of  each 
dementary  subsUnce  have  a  definite  saturation  capadty,  so 
that  they  can  only  combine  with  a  certain  limited  number  of 
the  atoms  of  other  dements.  The  theory  of  valency  tiius  founded 
has  dominated  the  subsequent  development  of  chemical  doctrine, 
and  forms  the  groundworic  upon  which  the  fabric  of  modem 
stmctural  chemistry  reposes. 

In  applied  chemistry  Frankland's  great  work  was  in  connedon 
with  water-supply.  App<nnted  a  member  of  the  second  royal 
commisdon  on  the  poUution  of  rivers  in  1868,  he  was  provided 
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by  the  government  with  a  completely-equipped  laboratory,  in 
which,  for  a  period  of  ax  years,  he  carried  on  the  inquiries 
necessary  for  the  purposes  of  that  body,  and  was  thus  the  means 
of  bringing  to  light  an  enormous  amount  of  valuable  information 
respecting  the  omtamination  of  rivers  by  sewage,  trade-refuse, 
&c.,  and  the  purification  of  water  for  domestic  use.  In  1865, 
when  he  succeeded  A.  W.  von  Hofmann  at  the  School  of  Mines, 
he  undertook  the  duty  of  making  monthly  reports  to  the  registrar- 
general  on  the  character  of  the  water  supplied  to  London,  and 
these  he  continued  down  to  the  end  of  his  life.  At  one  time  he 
was  an  unsparing  critic  of  its  quality,  but  in  later  years  he  became 
stxcoigty  convinced  of  its  general  ex(xlleace  and  wholesomeness. 
His  analyses  were  both  chemical  and  bacteriological,  and  his 
dissatisfaction  with  the  processes  in  vogue  for  the  former  at 
the  time  jof  his  appointment  caused  him  to  spend  two  years  in 
devising  new  and  more  accurate  methods.  In  1859  he  passed  a 
night  on  the  very  top  of  Mont  Blanc  in  company  with  John 
TyndalL  One  of  the  piuposes  of  the  expedition  was  to  discover 
whether  the  rate  of  combustion  of  a  candle  varies  with  the 
density  of  the  atmosphere  in  which  it  is  burnt,  a  question  which 
was  answered  in  the  negative.  Other  observations  made  by 
Fj-ankland  at  the  time  formed  the  starting-point  of  a  series  of 
experiments  which  yielded  far-reaching  results.  He  noticed 
that  at  the  sununit  the  candle  gave  a  very  poor  light,  and  was 
thereby  led  to  investigate  the  effect  produced  on  luminous 
dames  by  varying  the  pressure  of  the  atmosphere  in  which  they 
are  burning.  He  foimd  that  pr^sure  increases  limiinosity,  so 
that  l^drogen,  for  example,  the  fiame  of  which  in  nimnal 
circumstances  gives  no  light,  bums  with  a  luminous  flame  under 
a  [oessure  of  tea  or.  twenty  atmoqdieres,  and  the  inference  he 
drew  was  that  the  presence  of  solid'  particles  is  not  the  only 
factor  that  determines  the  light-giving  power  of  a  Same. 
Further,  he  showed  that  the  spectnmi  of  a  dense  ignited  gas 
resembles  that  of  an  incandescent  liquid  or  solid,  and  he  traced  a 
gradual  change  in  the  ^ctrum  of  an  incandescent  gas  under 
ijKreasing  pressure,  the  sharp  lines  observable  when  it  is  ex* 
tr^ely  attenuated  broadening  out  to  nebulous  bands  as  the 
pressure  rises,  till  they  merge  in  the  continuous  spectrum  as  the 
gas  apiHoaches  a  density  comparable  with  that  of  the  liquid 
a^te,  An  application  <^  these  results  to  solar  physics  in  con- 
junction with  Sir  Norman  Liockyer  led  to  the  view  that  at  least 
the  external  layers  of  the  sun  cannot  consist  of  matter  in  the 
liquid  or  solid  forms,  but  must  be  composed  of  gases  or  vapours. 
Frankland  and  Lockyer  were  also  the  discoverers  of  helium. 
In  1S6S  they  noticed  in  the  solar  spectrum  a  bright  yellow  line 
which  did  not  correspond  to  any  substance  then  known,  and 
which  they  therefore  attributed  to  the  then  hypothetical  elemeot, 
helium. 

Sir  Edward  Frankland,  who  was  made  a  K.C.B.  in  1897,  died 
on  the  gth  of  August  1899  while  on  a  holiday  at  Golaa,  Gud- 
brandsdalen,  Norway. 

A  memorial  lecture  delivered  by  Professor  Ji.  E.  Armstrong  before 
the  London  Chemical  Society  on  the  31st  of  October  1901  contained 
many  personal  details  of  Frankland's  life,  together  with  a  full 
discussion  of  his  adenttfic  work;  and  a  volume  of  Autobtopa^ktcal 
Skttehes  was  printed  for  private  circulation  in'  1909.  His  original 
capers,  down  to  1877,  were  collected  and  published  in  that  ^r  as 
Experimental  Researches  in  Pure,  Applied  and  Physical  Chemistry. 

FRANKLIN,  BENJAMIN  (1706-1790),  American  diplomat, 
statesman  and  scientist,  was  bom  on  the  z7th  of  January  1706 
in  a  house  in  MUk  Street,  opposite  the  Old  South  church,  Boston, 
Massachusetts.  He  was  the  tenth  son  of  Josiah  Franklin,  and 
the  eighth  child  and  youngest  son  of  ten  children  borne  by 
Abiah  Folger,  his  father's  second  wife.  The  elder  Franklin  was 
born  at  Ecton  in  Northamptonshire,  England,  where  the 
strongly  Protestant  Franklin  family  may  be  traced  back  for 
nearly  four  centuries.  He  had  married  young  and  had  migrated 
from  Banbury  to  Boston,  Massachusetts,  in  1685.  Benjamin 
could  not  remember  when  he  did  not  know  how  to  read,  and 
when  eight  years  old  he  was  sent  to  the  Boston  grammar  school, 
being  destined  by  his  father  for  the  church  as  a  tithe  of  his  sops. 
He  spent  a  year  there  and  a  year  in  a  school  for  writing  and 
arithmetic,  and  then  at  the  age  of  ten  he  was  taken  from  school 
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to  assist  his  father  in  the  buaitess  of  a  tallow-chandler  and  soap- 
Jxnler.  In  his  thirteenth  year  he  was.i^renticed  to  hia  half- 
brother  James,  frtio  was  establishing  himself  in  the  piintit^ 
business,  and  who  in  Z73X  started  the  Nem  Et^oud  ComoMt, 
one  of  the  eariiest  new^pers  in  America. 

Benjamin's  tastes  had  at  first  been  for  the  sea  rather  than  the 
pulpit;  now  they  inclined  rather  to  intellectual  than  to  other 
pleasures.  At  an  early  age  he  had  made  himself  familiar  with 
The  Pilgrim's  Progress,  with  Locke,  Onthe  Human  Understanding, 
and  with  a  volmne  of  The  Spectator.  Thanks  to  his  father's 
excellent  advice,  he  gave  up  writing  doggerel  verae  (much  of 
which  had  been  printed  by  his  brother  and  sold  on  the  streets) 
and  turned  to  prose  composition.  His  success  in  reproducing 
articles  he  had  read  in  The  Spectator  led  him  to  write  an  article 
fw  his  brotherfs  paper,  which  he  sUi^ttd  under  the  door  of  the 
printing  shop  with  no  name  attached,  and  which  was  printed  and 
attracted  some  attoitioiL  After  lepeaXed  successes  of  the  same 
sort  Benjamin  threw  oS  has  disguise  and  contributed  regularly 
to  the  Courant.  When,  after  various  journalistic  indiscretions, 
James  Franklin  in  173a  was  forbidden  to  publish  the  Covranty 
it  appeared  with  Benjamin's  name  as  that  of  the  puUiaher  and 
was  received  with  much  favour,  chiefly  because  of  the  cleverness 
of  his  articles  signed  "  Dr  J^us,"  which,  like  those  previously 
signed  "Mistress  Silence  Dogood,"  gave  promise  of  "Poor 
Richard."  But  Benjamin's  management  of  the  paper,  and 
particularly  his  free-thinking,  di^leased  the  authorities;  the 
relations  of  the  two  brothers  gradually  grew  unfriendly,  possiUy, 
as  Benjanun  thought,  because  <^  his  brother's  jealousy  of  his 
8iq>erior  ability;  and  Benjamin  determined  to  quit  his  brother's 
employ  and  to  lean  New  En^and.  He  made  his  way  first  to 
New  York  City,  and  then  (October  1723)  to  Philadelphia,  where 
he  got  employment  with  a  printer  named  Samuel  Keim^.'' 

A  rapid  composer  and  a  wrakman  full  of  resource.  Franklin 
was  soon  recognized  as  the  master  spirit  of  the  shop.  SirWilh^ 
Keith  C1680-1749),  governor  of  the  province,  urged  Irim  to  start 
in  business  for  himself,  and  when  Franklin  had  unsuccessfully 
appealed  to  his  father  for  the  means  to  do  so,  Keith  jMromised 
to  furnish  him  with  what  he  needed  for  the  equipment  of  a  new 
printing  ofi&ce  and  sent  him  to  England  to  buy  the  materials. 
Keith  had  rq>eatedly  promised  to  send  a  letter  of  oedit  by  the 
afaqj  cm  which  Franklin  sailed,  but  when  the  Channel  was  reached 
and  the  ship's  mails  were  examined  no  such  letter  was  found. 
Franklin  reached  London  in  December  1724,  and  found  emi^oy- 
ment  first  at  Palmer's,  a  ffunous  printing  house  in  Bartholomew 
Close,  and  afterwards  at  Watts's  Printing  House.  At  Palmer's 
he  had  set  up  a  second  edition  of  WoUaston's  Religion  of  Nature 
Delineated.  To  refute  this  book  and  to  prove  that  there  could 
be  no  such  thing  as  religion,  he  wrote  and  printed  a  small  pam-* 
phlet,  A  Dissertation  on  Liberty  and  Necessity,  Pleasure  and  Pain, 
which  brought  him  some  curious  ac^quaintances,  and  of  which 
he  soon  became  thoroughly  ashamed.  After  a  year  and  a  half 
in  London,  Franklin  was  persuaded  by  a  friend  named  Denham, 
a  Quaker  merchant,  to  return  irith  him  to  America  and  engage 
in  mercantile  business;  he  accordingly  gave  up  printing,  but 
a  few  days  before  sailing  he  received  a  tempting  offer  to  remain 
and  give  lessons  in  swimming — his  feats  as  a  swimmer  having 
given  him  considerable  reputation — ^and  he  says  that  he  might 
have  consented  "  had  the  overtures  been  sooner  made."  He 
reached  Philadelphia  in  October  1726,  but  a  few  months  later 
Denham  died,  and  Franklin  was  induced  by  large  wages  to 
return  to  his  old  employer  Keimer;  with  Keimer  he  quarrelled 
repeatedly,  thinking  himself  ill  used  and  kept  only  to  train 
apprentices  until  they  could  in  some  degree  take  his  place. 

^  Keimer  and  his  sister  had  come  the  year  before  from  London, 
where  he  had  learned  his  trade ;  both  were  ardent  members  of  the 
fanatic  band  of  "  French  prophets."  He  proposed  founding;  a  new 
sect  with  the  help  of  Franklin,  who  afm  leaving  his  shop  ndiculed 
him  for  biB  lon^  square  beard  and  for  keeping  the  seventh  day. 
Keimer  settled  in  the  Barbadoes  about  1730;  and  in  1731  b^:an 
to  publish  at  Bridgetown  the  semi-weekly  Barbadoes  Gazette.  Selec- 
tions  from  it  called  Cartbbeana  (1741)  and  A  Brand  Pluckeifrom  the 
Burning,  Exemplified  in  the  Unparalleled  Case  ef  Samud  Keimer 
(1718)  are  from  hu  pen.   He  died  about  1738. 
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Id  1738  Franklin  and  Hugh  Meredidi,  a.  fellow-worker  at 
Keimer's,  set  up  in  business  for  themselves;  the  capital  being 
furnished  by  Meredith's  father.  In  1730  the  partnership  was 
dissolved,  and  Franklin^  through  the  financial  assistance  of  two 
friends,  secured  the  sole  management  of  the  printing  house. 
In  September  1729  he  bought  at  a 'merely  noininal  price  The 
Pcftfuy^Mwa  CoMeOe,  a  weekly  newspaper  which  Kilmer  had 
started  nine  months  before  to  defeat  a  similar  [»oject  of 
Franklin's,  andwhichFranklincondticteduntil  1765.  Franklin's 
9i4>erior  Management  of  the  paper,  his  new  type,  "  some  spirited 
remarks "  on  the  controversy  between  the  Massachusetts 
assdftbly  and  Governor  Burnet,  brought  his  paper  into  immediate 
aodce,'and  his  success  both  as  a  printer  and  as  a  journalist  was 
assured  and  complete.  In  1731  be  established  in  Philadelphia 
one  of  the  earliest  circulating  libraries  in  America  (often  said  to 
have  been  the  earliest),  and  in  1732  he  published  the  first  of  his 
Ahnanacks,  undo:  the  pseudcmym  of  Richard  Saunders.  These 
"  Foos  Richard's  Almaiucks  "  were  issued  for  the  next  twenty-five 
yeiars  irith  remarkidile  sutxess,  the  annual  sale  avenging  10,000 
Qt^ie^  and  far  exceeding  the  side  of  any  other  publication  in 
the  oolonies. 

Beginning  in  1733  Fnnklin  taught  himself  enouj^  Ftench, 
Italian,  Spanish  and  Latin  to  read  these  langu^ea  with  some 
ease.  In,  1736  he  was  chosen  deik.  of  the  General  Assembly, 
and  served  in  this  capacity  untU  1751.  In  1737  he  had  been 
appointed  postmaster  at  Philadelph^,  and  about  the  same  time 
he  organized  the  first  police  force  and  fire  company  in  the  colosies ; 
in  1749,  ifter  he  had  written  Proposais  Relating  to  the  Educaiim 
of  Yoidh  in  Pensihania,  he  and  twenty-three  other  citizens  of 
FhihuSeltriiia  formed  themselves  .into  an  association  for  the 
purpose  of  establishing  an  academy,  wMch  was  opened  in  1751, 
was  durtered  in  1753,  and  eraitiiaUy  became  the  University 
of  PoinsylTania;  in  17^7  he  organised  a  debating  dub,  the 
"  Junto,' '  in  Philadelphia,  and  lata:  he  was  <me  of  the  founders  of 
Uie  American  Phikat^hkal  Society  (1743;  incQrpoiatedi78o); 
he  took  the  lead  in  the  organization  of  a  mUitia  force,  and  in  the 
paving  cA  the  city  streets,  improved  the  method  of  street  lighting, 
and  assisted  in  the  founding  of  a  city  hospital  (1751);  in  brief, 
he  gave  the  impulse  to  neariy  every  measure  or  project  for  the 
welfaoe  and  prosperity  of  Philadelphia  imdertaken  in  his  day. 
Id  175X  he  became  a  member. of  the  General  Assembly  of  Penn- 
^Kania,  in  which  he  served  for  thirteen  years.  In  1753  he  and 
William  Hunter  were  put  in  charge  of  the  post  service  oE  the 
colonies,  yAaxh.  he  brought  in  the  next  ten  years  to  a  high 
stater  Of  effidenQr  and  ttinde  a  financial  success;  this  positi<ML 
he  held  until  1774.  He  visited  neaj;^  every  poet  office  in  the 
colomes  and  increased  the  mail  sovice  between  New  York 
and  Philadelphia  from  once  to  three  times  a  we^  in  summer, 
and  from  twice  a  month  to  once  a  week  in  winter.  When 
war  with  France  appeared  imminent  in  1754,  Franklin  was 
sent  to  the  Albany  Convention,  where  he  submitted  his  plan  for 
colonial  union  (see  Albany,  N.Y.).  "^Nhsa.  the  home  govern- 
ment sent  over  General  Edward  Braddock^  with  two  regiments 
of  British  troops,  Franklin  undertook  to  secure  the  requisite 
ntnnber  of  horses  and  waggons  for  the  inarch  against  Ft. 
Duqueane,  and  became  personally  responsible  for  payment  to 
the  Fenn^lvanians  who  fumisiwd  them.  Notwithstanding  the 
alarm  occan«ied-by  Braddock's  defeat,  the  quarrel  betweoi 
the  proprietors  of  Pennsylvania  and  the  assembly  prevented 
any  adequate  pieparatKms  for  defience;  "  with  incredible 
meann^  "  the  proprietors  had  instructed  their  governors  to 
approve  no  act  for  levying  the  iLecessary  taxes,  unless  the  vast 
estates  of  the  proprietors  were  by  the  same  act  exempted.  So 
great  was  the  confidence  in  Franklin  in  this  emergency  that  early 
in  1756  the  governor  of  Pennsylvania  placed  him  in  charge  of  the 
north-western  frontierof  the  province,  with  power  to  raise  troops, 
issue  (Commissions  and  erect  Uockhouaes;  and  Franklin  remained 
m  the  wilderness  for  over  a  month,  superintending  the  building 

*  The  meetinK  between  Franklin,  the  type  of  the  shrewd,  cool 
provincial,  and  Braddock,  a  blustering,  blundering,  drinldng  British 
soldier,  is  dramatically  portrayed  by  Thackeray  m  the  9tb  chapter 
of  The  Virgimans. 
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of  forts  and  watdnng  the  Indians.  In  February  1757  the 
asaunUy,  "  finding  the  {xoprietary  obstinately  persi^ed  in 
manacliiog  thdr  deputies  with  instructions  inconsistent  not  uijy 
with  the  privileges  of  the  people,  but  with  the  service  of  the  crown, 
resolv'd  to  petition  the  king  against  them,"  and  appointed 
Franklin  as  tlwir  agent  to  present  the  petition;  He  arrived  dn 
Lomkm  an  the  37th  ci  July  1757,  and  shortly  afterwank,  when, 
at  a  conference  with  Eail  Granville,  prestdent  of  the  oouidlf 
the  latter  dedand  that the  King  is  the  legislatcHTof  the  cokMueB,'^ 
li^ranklin  in  reply  declared  that  the  laws  of  the  colimies  wrav  to  be 
made  by  thair  assemblies,  to  be  passed  upon  by  the  king,  and 
when  once  approved  were  no  longer  subject  to  repeal  or  amende 
ment  by  the  crown.  As  the  assemblies,  said  he,  could  not  make 
permanent  laws  without  the  king's  consent,  "  neither  could  he 
make  a  law  for  them  without  theirs."  This  opposition  of  views 
distinctly  raised  the  isuae  between  the  h<Hne  government  and  tfasi 
ct^nies.  As  to  tlie  pn^rietors  Franklin  succeeded  in  1760  in 
securing  an  understanding  that  the  assembly  should  pass  an 
act  exonpting  fmn  taxation  the  unsurveyed  waste  lands  of  the 
Pom  estiUie,  die  surveyed  waste  lands  being  assessed  at  the  usudi 
rate  lor  other  pixqperty  of  that  descrqition.  Thus  the  prapzietcHB 
finally  aduunrkdged  the  li^t  of  the  assembly  to  tra  their 
estates. 

The  success  of  Franklin's  first  fordgn  mission  was,  therefore, 
substantial  and  satisfactory.  During  this  sojourn  of  five  years  in 
England  he  bad  made  many  valuable  friends  outside  of  court 
and  political  drdes,  among  whom  Hiime,  Robertson  and  Adam' 
Smith  were  coaspicaoua.  In  1759,  for  his  literary  and  mort! 
particularly  his  sdentific  attainments,  he  recdved  the  freedom 
of  the  dty  of  Edinburgh  and  the  degree  of  doctor  of  laws  froiit 
the  university  <tf  St  Andrews.  He  had  been  made  a  Masterof 
ArtsatHarvaidandat  Yaleini753,aiidat  the  college  of  Wiltiam> 
and  Mary  m  1756;  and  in  1763  he  recdved  the  degree  of  D.C.L.. 
at  Oxford.  While  in  En^nd  he  had  made  active  nse  of  his 
temai^aUe  talent  far  pamphleteering.  In  the  clamour  iot  pesce 
following  the  death  of  George  II.  (35th  of  October  1760),  Ik  was 
for  a  vigorous  prosecution  of  the  war  with  France;  he  had 
written  what  purported  to  be  a  chapter  from  an  old  book  written 
by  a  Spanish  Jesuit,  On  the  M earns  of  Disposing  tke.Enemie  te^ 
Peace,  which  had  a  great  efiect;  and  in  the  spring  of  1760  there' 
had  been  published  a  more  elaborate  paper  written  by  Franklin 
with  the  assistance  til  Richard  Jackson,  agent  of  Massachusetts! 
and  Connecticut  in  London,  entitled  The  Interest  of  Great  Britam 
Considered  with  Regard  to  Her  Colonies,  and  the  AcqumHons  cf. 
Canada  and  Gmddoupe  (1760).  Hiis  pam|ddet  answered  the 
argument  that  it  would  be  unsafe  to  ke^  Canada  because  of  the' 
added  strength  that  would  thus  be  given  to  any  p(Ksible  move*' 
ment  for  independence  in  the  English  colonies,  by  urging  that> 
90  long  as  Canada  remained  French  there  couid  be  no  safety 
for  the  English  colonies  in  North  America,  nor  any  permanent 
peace  in  Eun^.  Tradition  reports  that  this  pamphlet  had- 
considerable  wdgfat  in  determining  the  ministzy  to  retain, 
Canada. 

Franklin  sailed  again  for  Amoica  in  August  1763,  hoping  to  be 
able  to  settle  down  in  quiet  and  devote  the  ranainder  Of  his  life 
to  experiments  in  physics.  This  quiet  was  interrupted,  however,, 
by  the  "  Paxton  Musacre  "  (Dec.  14, 1763) — the  slattsfater  of  a' 
score  (tf  Vidians  (children,  women  a^d  old  men)  at  Lanoistert 
Fomsjdvania,  by  scune  young  rowdies  from  the  town  of  Paxton, 
who  thm  marched  upon  Philadelphia  to  kill  a  few  Christian 
.  Indians  there.  Franklin,  appealed  to  by  the  goveraor,  raised 
a  troop  sufBdent  to  frighten  away  the  "  Paxton  b03rs,"  and  for 
the  moment  there  seemed  a  possibihtyjof  an  imderstanding 
between  Franklin  and  the  proprietors.  But  the  question  of 
taxing  the  estates  of  the  proprietors  came  up  in  a  new  form, 
and  a  petition  from  the  assembly  was  drawn  by  Franldin, 
requesting  the  king  "  to  resume  the  govemmoit "  of  Penn- 
sylvania. In  the  autumn  dection  <rf  r764  the  influence  of  the 
pr<qnietors  was  exerted,  against  Franklin,  and  by  an  adverse 
majority  of  25  votes  in  4000  he  failed  to  be  re-etecfced  to  the 
assembly.  The  new  assembly  aeat  Franklin  i^ain  to  England  as 
its  special  agent  to  take  cbai^'of  another  peU^n  for  a  cha|ige- 
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of  government,  wUch,  however;  came  to  nothing.  Hatters 
of  much  greater  coDseqiienoe  soon  demanded  Franklin's 

attention. 

Early  in  1764  Lord  GrenviUe  had  informed  the  London  agents 
ot  the  American  colonies  that  he  proposed  to  lay  a  portion  of  the 
burden  left  by  the  war  with  France  upon  the  shoulders  of  the 
colonists  by  means  of  a  stamp  duty,  unless  some  otlrer  tax 
equally  productive  and  less  inconvenient  were  proposed.  The 
natural  objection  of  the  colonies,  as  voiced,  for  example,  by  the 
assembly  of  Pennsylvania,  was  that  it  was  a  cruel  thing  to  tax 
colonies  already  tand  b^ond  their  strength,  and  surrounded 
1^  enemies  and  oposed  to  constaiU  expenditures  for  defence, 
and  that  it  was  an  indignity  that  th^  should  be  taxed  by  a 
pariiament  in  which  they  were  not  r^resmted;  at  the  same  time 
the  Pennsylvania  assembly  recognized  it  as  "  their  duty  to 
grant  aid  to  the  crown,  according  to  their  abilities,  whenever 
required  of  them  in  the  usual  manner."  To  prevent  the  intro- 
duction of  the  Stamp  Act,  which  he  characterized  as  "  the  mother 
of  mischief,"  Franklin  used  every  effort,  but  the  bill  was  easily 
passed,  and  it  was  thought  that  the  colonists  would  soon  be 
reconciled  to  it.  Because  he,  too,  thought  so,  and  because  he 
recommended  John  Hughes,  a  merchant  of  Philade^hia,  for  the 
office  of  distributor  of  stamps.  Franklin  himself  was  denounced 
—he  was  even  accused  of  having  planned  the  Stamp  Act — and 
his  family  in  Philadelphia  was  in  danger  of  being  mobbed.  Of 
Franklin's  examination,  in  February  1766,  by  the  House  in 
Committee  of  the  Wh<^,  as  to  the  effects  of  the  Stamp  Act, 
Burke  said  that  the  scene  reminded  him  of  a  master  examined 
by  a  parcel  of  schoolboys,  and  George  Whitefield  said:  Dr 
Franklin  has  gained  immortal  honour  by  his  behaviour  at  the 
bar  of  the  House.  His  answer  was  always  found  equal  to  the 
questioner.  He  stood  unoppalled,  gave  pleasure  to  his  friends 
and  did  honour  to  his  countiy."  ^  Franklin  compared  the  position 
of  the  odonies  to  that  of  Scotland  in  the  days  before  the  union,  and 
in  the  same  year  (1766)  audaciously  ui^ed  a  similar  union  widi 
the  cdonies  bef<ae  it  was  too  late.  The  knowledge  of  oolimial 
affairs  gained  from  Franklin's  testinumy,  probably  nMue  than  all 
other  causes  comlnned,  determined  the  immediate  repeal  of  the 
Stamp  Act.  For  Franklin  this  was  a  great  triimiph,  and  the  news 
of  it  filled  the  colonists  with  delight  and  restored  him  to  their 
confidence  and  affection.  Another  bill  (the  Declaratory  Act), 
however,  was  almost  immediately  passed  by  the  king's  party, 
asserting  absolute  supremacy  of  parliament  over  the  colonies, 
and  in  the  succeeding  parliament,  by  the  Townshend  Acts  of 
1767,  duties  were  imposed  on  paper,  paints  and  glass  imported 
by  the  col<xu8ts;  a  tax  was  imposed  on  tea  also.  The  imposition 
of  these  taxes  was  bitterly  resented  in  the  colonies,  where  it 
quickly  crystallized  public  opinion  round  the  prindide  of  "  No 
taxation  without  representation."  In  qute  of  the  opposition 
in  the  odonies  to  tiu  Declaratory  Act,  the  Townshend  Acts 
and  the  tea  tax,  Franklin  continued  to  assure  the  British  ministry 
and  the  British  public  of  the  loyalty  of  the  colonists.  tried 
to  find  some  middle  ground  of  reconciliation,  and  kept  up  his 
quiet  work  of  informing  England  as  to  the  opinions  and  conditions 
of  the  colonies,  and  of  moderating  the  attitude  of  the  colonies 
toward  the  home  government;  so  that,  as  he  said,  he  was  accused 
in  America  of  being  too  much  an  Engli^mian,  and  in  England 
of  being  too  mudi  an  American.  He  was  agent  now,  not  only  of 
Pennsylvania,  but  also  of  New  Jers^,  of  Georgia  and  of  Massa- 
chusetts. ]ffillsbwough,  who  became  secretary  of  state  for  the 
colonies  hi  1768,  refused  to  reo^nize  Fraj^din  as  agent  o£ 
Massachusetts,  because  the  governor  of  Massachusetts  had  not 
approved  the  appointment,  which  was  by  resolutifm  of  the 
assembly.  Franklin  contended  that  the  governor,  as  a  mere 
agent  of  the  king,  cotdd  have  nothing  to  do  with  the  assembly's 
appointment  of  its  agent  to  the  king;  that  "  the  King,  and  not 
the  King,  Lords,  and  Commons  collectively,  is  their  sovereign; 
and  that  the  King,  with  their  re!q>ective  Parliaments,  is  their  only 
legislator."  Franklin's  influence  he^>ed  to  oust  Hillsborough, 
and  Dartmouth,  whose  name  Franklin  suggMted,  was  made 

>  Many  quesdons  (about  20  of  the  first  25)^  were  put  by  his  friends 
to  draw  out  what  he  wished  to  be  known. 


secretary  in  1772  and  promptly  recognized  FranfcUn  as  the  agent 
of  Massadiusetts. 

In  1773  there  appeared  in  the  Public  Advertiser  one  oiFnxAhn'a 
cleverest  hoaxes,  "  An  Edict  of  the  King  of  Prussia,"  proclaiming 
that  the  island  of  Britain  was  a  colony  of  Prussia,  having  been 
settled  by  Angles  and  Saxons,  having  been  protected  by  Prussia, 
having  been  defended  by  Prussia  against  France  in  the  war  just 
past,  and  never  having  been  definitely  freed  from  Prussia's 
rule;  and  that,  therefore.  Great  Britain  should  now  submit  to 
certain  taxes  laid  by  Prussia — ^the  taxes  being  identical  with 
those  laid  npon  the  American  cdonies  by  Great  Britain.  In 
the  same  ycax  ocoirred  the  famous  ^isode  of  the  Hutchinson 
Letters.  These  were  written  by  Thomas  Hutchinson,  Governor 
of  Massachusetts,  Andrew  Oliver  (1706-1774),  his  lieutenant- 
governor,  and  others  to  William  Whately,  a  member  of  ParUa- 
ment,  and  private  secretary  to  George  Grenville,  suggesting  an 
increase  of  the  power  of  the  governor  at  the  expense  of  the 
assembly, "  an  abridgement  of  what  are  called  English  liberties," 
and  other  measures  more  extreme  than  those  undertaken  by  the 
government.  The  correspondence  was  shown  to  Franklin  by 
a  mysterious  "  member  of  parliament "  to  back  up  the  contention 
that  the  quartering  of  troops  in  Boston  was  so^cested,  not  by 
the  British  ministry,  but  by  Americans  and  Bostonians.  Upon 
his  promise  not  to  publish  the  letters  Franklin  received  pennis^n 
to  said  them  to  Massachusetts,  where  they  were  mudi  passed 
about  and  were  printed,  and  they  were  soon  republished  in  EngU^ 
newspapers.  The  Massachusetts  assembly  on  receiving  the 
letters  resolved  to  petition  the  crown  for  the  removal  of  both 
Hutchinson  and  Oliver.  The  petition  was  refused  and  was  con- 
demned as  scandalous,  and  Franklin,  who  took  upon  fainself 
the  responsibility  for  the  publication  of  the  letters,  in  the  hearing 
before  the  privy  council  at  the  Cockpit  on  the  agth  of  January 
1774  was  insulted  and  was  called  a  thief  by  Alexander  Weddo^ 
bum  (the  solicitor-general,  who  appeared  for  Hutchinson  and 
CMiver),  and  was  removed  from  his  position  aa  head  of  the  post 
office  in  the  American  cobnies. 

Satisfied  that  his  nsefnhiwis  in  England  was  at  an  end.  Franklin 
entrusted  his  agendes  to  the  care  of  Arthur  Lee,  and  cm  the 
2ist  of  March  1775  again  set  sail  for  Philadelphia.  During  the 
last  years  of  his  stay  in  England  there  had  been  repeated  attempts 
to  win  him  (probably  with  an  under-secretaryship)  to  the  British 
service,  and  in  these  same  years  he  had  done  a  great  work  for 
the  colonies  by  gaining  friends  for  them  among  the  opposition, 
and  by  impressing  France  with  his  ability  and  the  excdlence  of 
his  case.  Upon  readung  America,  he  heud  of  the  fighting  at 
Lexington  and  Concord,  and  with  the  news  of  an  actual  outbreak 
of  hostilities  his  feeling  toward  England  seems  to  have  changed 
comidetely.  He  was  no  longer  a  peacem^cer,  but  an  ardent  wai^ 
maker.  On  the  6th  of  May,  the  day  after  his  arrival  in  Phila- 
delphia, he  was  elected  by  the  assembly  of  Pennsylvania  a 
ddegate  to  the  Continental  Congress  In  Phihideli^a.  In  October 
he  was  elected  a  member  of  the  Pennsylvania  assembly,  but,  as 
members  of  this  body  were  still  required  to  take  an  oath  of 
allegiance  to  the  crown,  he  refused  to  serve.  In  the  Congress 
he  served  on  as  many  as  ten  committees,  and  upon  the  organiza- 
tion of  a  continental  postal  system,  he  was  made  postmaster- 
general,  a  position  he  held  for  one  year,  when  (in  1776)  he  was 
succeeded  by  his  son-in-law,  Richaird  Bache,  who  had  been  his 
deputy.  With  Benjamin  Harrison,  Jc^n  Dickinson,  Thomas 
Johnson  and  John  Jay  he  was  api>ointed  in  November  1775 
to  a  committee  to  carry  on  a  secret  correspondence  with  the 
friends  of  America  "  in  Great  Britain,  Irdand  and  other  parts  of 
the  world."  He  planned  an  appeal  to  the  Idog  (rf  France  for 
aid,  and  wrote  the  instructions  of  Silas  Deane  who  was  to  convey 
it.  In  April  1776  he  went  to  Montreal  with  Charies  Carroll, 
Samuel  Chase  and  John  Carroll,  as  a  member  of  the  commission  . 
which  conferred  with  General  Arnold,  and  attempted  without 
sufxess  to  gain  the  co-operation  of  Canada.  Imm«liatdy  after 
his  return  from  Montreal  he  was  a  member  of  the  committee  of 
five  appointed  to  draw  up  the  Declaration  of  Independence, 
but  he  took  no  agtual  .part  himself  in  drafting  that  instru- 
ment, aside  from  suggesting  the  change  or  insertion  of  a  few 
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vordu  in  J^Eeoon's  draft.  Ftom  July  i6  to  Septonber  aS  he 
acted  as  pmident  <d  the  Conetittttioiial  Convcntioii  o£  Pom- 
sylvania. 

With  John  Adams  and  Edward  Kutledge  he  was  selected 
by  Congress  to  discuss  with  Admiral*  Howe  (September  1776, 
at  States  Island)  the  terms  of  peace  proposed  by  Howt,  who  luid 
arrived  in  New  Y<xk  harbour  in  July  1776,  and  who  had  been 
an  intimate  friend  of  Franklin;  but  the  discussion  was  filuklcas, 
as  the  American  commissioners  refused  to  treat  back  of  this 
step  of  independency."  On  the  36th  oi  September  m  the  same 
year  Franklin  was  cboeen  as  Gomaussioner  to  France  to  join 
Arthur  Lee,  who  was  in  Laadon,  and  Silas  Deane,  who  had 
arrived  in  France  in  June  1776.  He  ocdlected  all  the  money  he 
could  command,  between  £3000  and  3(4000,  knt  it  to  Congress 
before  he  set  sail,  and  'Urived  at  Paris  on  the  amd  of  December. 
He  found  quarters  at  Passy,^  then  a  suburb  of  Paris,  in  a  house 
belonging  to  Le  Ray  de  Chaumont,  an  active  friend  of  the 
American  cause,  who  had  influential  relations  with  the  court, 
and  through  whom  he  was  enabled  to  be  in  the  fullest  communica- 
tion with  the  French  government  without  compromising  it  in  the 
eyes  of  Great  Britain. 

At  the  time  of  Franklin's  arrival  in  Paris  he  was  already  one 
of  the  most  talked  about  men  in  the  world.  He  was  a  member 
of  every  important  learoed  society  in  Europe;  he  was  a  member^ 
and  one  of  the  managers,  of  the  'Raytl  Society,  and  was  one  of 
e^t  fneign  members  of  the  Royal  Academy  td  Sciences  ia 
Paris.  Three  editions  of  hia  sdratific  worics  had  already  appeared 
in  Paris,  and  a  new  edition  had  recently  appeared  in  London. 
To  all  these  advanta^  he  added  a  political  purpose — the 
dismemberment  of  the  British  empire — which  was  entirely 
congenial  to  every  citizen  of  France.  "  Franklin's  reputation," 
wrote  John  Adams  with  characteristic  extravagance,  "  was  more 
universal  than  that  of  Leibnitz  or  Newton,  Frederick  or 
Voltaire;  and  h»  character  more  esteemed  and  beloved  than 
allot  them.  .  .  .  If  a  collection  could  be  made  of  all  the  gazettes 
of  Europe,  for  the  latter  half  of  the  i8th  century,  a  greater 
number  of  panegyrical  paragnv^  upon  k  pond  FronkUn 
would  iq>pear,  it  is  believed,  than  upon  any  other  man  tiiat  ever 
lived."  "  Franklin's  a{^>earance  in  the  French  sahms,  even 
before  be  began  to  negotiate,"  says  FriedrichChzisti^  Schlosser, 
"  was  an  event  of  great  importance  to  the  whole  of  Europe.  .  .  . 
His  dress,  the  simpbdty  of  his  external  appearance,  the  friendly 
meekness  of  the  old  man,  and  the  apparent  himiility  of  the 
Quaker,  procured  for  Freedom  a  mass  of  votaries  among  the 
court  circles  who  used  to  be  alarmed  at  its  coarseness  and  un- 
sophisticated truths.  Such  was  the  number  of  portraits,'  busts 
and  medallions  of  him  in  circulation  before  he  left  Paris  that  he 
would  have  been  recognized  from  them  by  any  adult  dtiaen 
in  any  part  oi  the  civilized  worid." 

.  Fraoklm's  portion  in  France  was  a  difficult  one  from  the 
start,  because  of  the  delicai^  of  the  task  of  getting  French  aid 
at  a  time  when  France  was  unready  openly  to  take  sides  against 
Great  Britain.  But  on  the  6th  of  February  177S,  after  the 
news  of  the  defeat  and  surrender  of  Burgojoie  had  reached 
Europe,  a  treaty  of  alliance  and  a  treaty  of  amity  and  commerce 
between  France  and  the  United  States  were  signed  at  Paris  by 
Franklin,  Deane  and  Lee.  On  the  aSth  of  October  this  com- 
mission was  dischaiged  and  Franklin  was  appointed  sole  pleni- 
potentiary to  the  Frrach  court.  Lee,  fiom  the  beginning  of  the 
mission  to  Faris^t  seems  to  have  been  possessed  of  a  mania  of 
jealousy  toward  Franklin,  or  of  misimderstanding  of  his  acts, 
and  he  tried  to  undermine  his  influence  with  the  Continental 
Congress.  John  Adams,  when  he  -  succeeded  Deane  (recalled 
from  Paris  throt^  Lee's  machinations)  joined  in  the  chorus  of 
fault-finding  against  Franklin,  dilated  upon  his  social  habits, 
his  personal  slothfulness  and  his  complete  lack  of  business-like 
System;  but  Adams  soon  came  to  see  that,  althou^  careless 
of  details,  Franklin  was  doing  what  no  other  man  could  have 

>  The  house  is  familiar  from  the  drawing  of  it  by  Victor  Hugo. 

*  Many  of  these  portraits  bore  inaerqitioaB,  the  most  famous 
of  which  was  Tuigot's-  line,  "  Eripuit  fubnea  codo  aceptiunique 
tyrannis." 
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done,  and  he  ceased  his  harsher  critidam.  Even  greater  than 
his  diplomatic  diflknltiiea  were  Franklin's  <  ftnft«fi>i  straits. 
Drafts  were  being  drawn  on  him  by  all  the  American'  agents  in 
Europe,  and  by  the  Continwtai  Congress  at  home.  Acting  as 
American  naval  agent  for  the  many  successful  privateers 
who  harried  the  EngUsh  Channel,  and  for  whom  he  dulfully 
got  every  bit  of  assistance  possible,  open  and  covert,  from  the 
French  government,  he  was  continually  called  upon  for  funds 
in  these  ventures.  Of  the  vessds  to  be  seat  to  Paris  with 
American  cargoes  which  were  to  be  sold  for  the  liquidaiion  of 
French  loans  to  the  o^nies  nude  throagh  Beaumarchais,  few 
arrived;  those  that  did  come  did  not  cover  Bcaumardbais*s 
advances,  and  hardly  a  vessel  came  from  America  without 
word  of  fredi  drafts  im  Franklin.  After  held  and  repeated 
overtures  for  an  exchange  of  prisoners — an  important  matter, 
both  because  the  American  frigates  had  no  place  in  which  to 
stow  away  their  prisoners,  and  because  of  the  maltreatment 
of  American  captives  in  such  [»isons  as  Dartmoor—exchanges 
began  at  the  end  of  March  1779,  although  there  were  annoying 
delays,  and  immediately  after  November.  1781  there  was  a  lostg 
break  in  the  agreement;  and  the  Americans  discharged  from 
English  prisons  were  constantly  in  need  of  money.  Franklin, 
besides,  was  constantly  called  upon  to  meet  the  indebtedness 
of  Lee  and  of  Ralph  Izard  (1740-1804),  and  of  John  Jay,  who 
in  Madrid  was  bdng  drawn  on  by  the  ^netican  Con^xss,  In 
spite  of  the  poor  condition  in  Europe  <tf  the  credit  <d  the  atmgg* 
l^og  a>lonies,  and  of  the  fact  tlut  fiance  was  almost  bankrupt 
(and  in  the  later  years  was  at  war),  and  although  Nedter  strenu- 
ously resisted  the  making  of  any  k>ans  fo  the  colonies,  France, 
largely  because  of  Franklin's  app^^,  expended,  by  loan  or  gift 
to  the  colonies,  or  in  sustenance  the  French  arms  in  America, 
a  sum  estimated  at  $60,000,000. 

In  1 781  Fcanklin,  with  John  Adams,  John  Jay,  Jefferson, 
who  remained  in  America,  and  Henry  Laurafs^.thoa  a  prisoner 
in  England,  was  appointed  on  a  comroiaion  to  make  peace  wiUi 
GreatBritain.  Inthe^ringof  z7&3Fjeanklinhadb^infomr 
al^  negotiating  with  Sfaelbum^  aecretaiy  of  state  lor  the  home 
department,  through  the  medium  of.Richard  Oswald,  a  Scotch 
merdiant,  and  had  suggested  that  England  should  cede  Canada 
to  the  United  States  in  return  for  the  recognition  of  loyalist 
claims  by  the  states.  When  the  formal  negotiations  began 
Franklin  held  closely  to  the  instructions .  of  Congress  to  its 
commissioners,  that  they  should  maintsin' confidential  relations 
with  the  French  ministers  and  that  they  were  "  to  undertake 
nothing  in  the  negotiations  for  peace  or  truce  without  their 
knowledge  and  concurrence,"  and  were  ultimately  to  be  governed 
by  "  their  advice  and  opinion."  Jay  and  Adams  disagreed  with 
him  on  this  pdnt,  believuig  that  France  intended  to  curtail 
the  territorial  aqnrations  of  the  Americana  f<n  her  own  benefit 
and  Ua  that  of  her  ally,  Spain.  At  last,  after  the  British  govern- 
ment had  authorised  its  agents  to  treat  with  the  oommiarioners 
as  representatives  of  an  independent  power,  thus  recognizing 
American  independence  before  the  treaty  was  made.  Franklin 
acquiesced  in  the  policy  of  Jay.  The  preliminary  treaty  was 
signed  by  the  commissioners  on  the  ^otih  of  November  1782, 
the  final  treaty  on  the  3rd  of  September  1785.  Franklin  had 
repeatedly  peUtioned  Congress  for  his  recall,  but  his  lett«n 
were  unanswered  or  his  appeals  refused  until  the  7th  of  March 
1785,  when  Congress  Tenittved  that  he  be  allowed  to  return  to 
America;  on  the  loth  of  March  Thomas  Jefierson,  who  had 
joined  him  in  August  cd  the  year  before,  was  appointed  to  his 
place.  Jefferson,  when  asked  if  he  replaced  Franklin,  replied, 
"  No  one  can  replace  him,  sir;  I  am  only  his  successor."  Befmre 
Franklin  left  Paris  on  the  isth  of  July  1785  he  had  made 
commercial  treaties  with  Sweden  (1783)  and  Prussia  (1785; 
signed  after  Franklin's  departure  by  Jefferson  and  John  Adams). 
Franklin  arrived  in  Philadelphia  on  the  13th  of  September, 
disembarking  at  the  same  wharf  as  when  be  had  first  entered  the 
city.  He  was  immediately  elected  a  member  of  the  municipal 
council  of  Philadelphia,  becoming  its  chainnan;  and  was  chosen 
president  of  the  Supreme  Executive  Coi,^icil  (the  chief  executive 
officer)  of  Pennsylvania,  and  was  re-elected. in  1786  and  17874 
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serving  from  October  17S5  to  October  1788.  In  May  1787  he 
«u  elected  a  delate  to  the  Convmtioii  which  drew  up  the 
Federal  Constitution,  this  body  thus  having  a  member  upon 
whom  all  could  agree  as  chairman,  should  Washington  be  absent. 
He  opposed  over-centralization  of  government  and  favoured  the 
Connecticut  Compromise,  and  after  the  work  of  the  Convention 
was  done  used  his  influence  to  secure  the  adoption  of  the  Con- 
stitution.^ As  president  of  the  Pennsylvania  Society  for 
Promoting  the  Abolition  of  Slavery,  Franklin  signed  a  petition 
to  Congress  (i3th  February  1790)  for  immediate  abolition  of 
davery,  and  six  weeks  later  in  his  most  brilliant  manner  parodied 
the  attach  on  the  petition  made  by  James  Jackson  (1757-1806) 
of  Georgift,  taking  off  Jackson's  quotations  of  Scripture  with 
Intended  texts  from  the  Koran  dted  by  a  member  of  the  Divan 
of  Algiers  in  opposition  to  a  petition  asking  for  the  prohibition 
of  holding  Christians  in  slavery.  These  were  his  last  public 
acts.  His  last  days  were  marked  by  a  fine  serenity  and  calm; 
he  died  in  his  own  house  in  Philadelphia  on  the  17  th  of  April 
z  790,  the  immediate  cause  being  an  abscess  in  the  lungs.  He  was 
buried  with  his  wife  in  the  graveyard  (Fifth  and  Arch  Streets) 
of  Christ  Church,  Philadelphia.' 

Physically  Franklin  was  large,  about  5  ft.  10  in.  tall,  with  a 
well-round«i,  powerful  figure;  he  inherited  an  excdient  con- 
stitution from  his  parents — "  I  never  knew,"  says  he,  "  either 
my  father  or  mother  to  have  any  sickness  but  diat  of  wliicfa 
tkey  dy'd,  lie  at  89,  and  she  at  85  years  of  age  " — but  injured  it 
sfunewbat  by  excesses;  in  eariy  ^e  he  had  severe  attacks  of 
pleurisy,  from  one  of  which,  in  1727,  it  was  not  expected  that  he 
would  recover,  and  in  his  later  years  he  was  the  victim  of  stone 
and  gout.  Wh^  he  was  sixteen  he  became  a  vegetarian  for  a 
time,  rather  to  save  money  for  books  than  for  any  other  reason, 
and  be  always  preached  moderation  in  eating,  though  he  was 
less  consistent  ,  in  his  practice  in  this  particular  than  as  regards 
moderate  drinking.  He  was  always  enthusiastically  fond  of 
swimming,  and  was  a  great  believer  in  fresh  air,  taking  a  cold 
air  bath  regulariy  in  the  morning,  when  he  sat  m^ed  in  his 
bednxHn  beguiling  himadf  with  a  book  ta  with  writing  for  s 
half-hour  or  more.  He  ins&ted  that  fresh,  oold  air  was  not  the 
cause  of  colds,  and  preached  zealously  the  "  go^>el  of  vmtila- 
tion."  He  was  a  diarming  talker,  with  a  gay  humour  and  a 
quiet  sarcasm  and  a  telling  use  of  anecdote  iot  argument.  Henri 
Martin,  the  French  historian,  speaks  of  him  as  "  of  a  mind 
altogether  French  in  its  grace  and  elasticity.*.'  In  1730  he 
married  Deborah  Read,  in  whose  father's  house  he  had  lived 
when  he  had  first  come  to  Philadelphia,  to  whom  he  had  been 
engaged  before  his  first  departure  from  Philadelphia  for  London, 
and  who  in  his  absence  had  married  a  ne'er-do-well,  one  Rogers, 
who  had  deserted  her.  lite  marriage  to  Franklin  is  presumed 
to  have  been  a  common  law  marriage,  for  there  was  no  proof 
that  Miss  Read's  former  husband  waa  dead,  nor  that,  as  was 
suspected,  a  former  wife,  alive  when  Refers  married  Miss  Read, 
was  still  alive,  and  that  therefore  his  marriage  to  Deborah  was 
void.  His  "  Debby,"  or  his  "  dear  child,"  as  Franklin  usually 
addressed  her  in  his  letters,  received  into  the  family,  soon  after 
her  marriage,  Franklin's  illegitimate  son,  William  Franklin 
(1729-1813),'  with  whom  she  afterwards  quarrelled,  and  whose 
mother,  tradition  says,  was  Barbara,  a  servant  in  the  Franklin 
household.  Another  illegitimate  child  became  the  wife  of  Jc^ 
Fon:roft  of  Philadelphia.  Deborah,  who  was  "  as  much  dispos'd 
to  industry  and  frugality  as  "  her  husband,  was  illiterate  and 
shared  none  of  her  husband's  tastes  for  literature  and  science; 

*  Notably  in  a  pamphlet  comparing  the  Jews  and  the  Anti- 
Federalists. 

■  William  FranUin  served  on  the  Canadian  frontier  with  Pennsj^l- 
vama  troops,  becoming  captain  in  1750;  was  in  the  ptost-office  in 
1754-1756;  went  to  England  with  his  father  in  1758;  was  admitted 
to  legal  practice  in  1758;  in  1763,  recommended  by  Lord  Fairfax, 
became  governor  of  New  Jersey;  he  left  the  Whig  for  the  Tory 
party;  and  in  the  War  of  Independence  was  a  faithful  loyalist, 
much  to  the  pain  and  regret  ot  his  father,  who,  however,  was  recon- 
ciled to  him  in  part  in  1784.  He  was  held  as  a  prisoner  from  1776  . 
until  exchangea  in  1778;  and  lived  four  yeara  m  ^ew  York,  and 
during  the  remainder  <»  Us  life  in  England  with  an  annual  pension  of 
£800  from  the  crown. 


her  dread  of  an  ocean  voyage  kept  bsr  in  MiDadelphia  during 
Fnuiklin's  missions  to  Enf^and,  and  she  died  in  1774,  while 
Franklin  was  in  London.  She  bore  him  two  children,  one  a  son, 
Francis  Folger,  "  whom  I  have  seldom  since  seen  equal'd  in 
everything,  and  whom  to  this  day  [thirty-six  years. after  the 
child's  death]  I  carmot  think  of  without  a  sigh,"  who  died  (1736) 
when  four  years  old  of  small-pox,  not  having  been  inoculated; 
the  other  was  Sarah  (1744-1808),  who  married  Richard  Bache 
(1737*1811),  Franklin's  successor  in  1776-1782  as  postmaster- 
general.  Franklin's  galhint  relations  with  women  a^ter  his  wife's 
death  were  probably  innocent  «iough.  Best  known  of  his  Frmdi 
amies  were  Mme  Hdv£tina,  widow  o£  the  philosfqiher,  and  the 
jroung  Mme  Brillon,  who  corrected  her  "  I^p&'s  "  French  and 
tried  to  bring  him  safely  into  the  R<nnan  Catholic  Church. 
With  him  in  France  were  his  grandsons,  William  Temple 
Franklin,  William  Franklin-s  natural  sou,  who  acted  as  pri^%te 
secretary  to  his  grandfather,  and  Benjamin  Franklin  Bache 
(i  769-1 798),  Sarah's  son,  whom  he  sent  to  Geneva  to  be  educated, 
for  whom  he  later  asked  public  office  of  Washington,  and  who 
became  editor  of  the  Aurora,  one  of  the  leading  journals  in  the 
Republican  attacks  on  Washington. 

Franklin  early  rebelled  against  New  England  Puritanism  and 
spent  his  Sundays  in  reading  and  in  study  instead  of  attending 
diurch.  His  free-thinking  ran  its  extreme  couzac  at  the.time  of 
his  publication  in  London  of  A  DissefiaUett  on  Liberty  and 
Necessity,  Pleasure  aiid.Pain  (1735),  which  he  recognised  as  one 
of  the  great  errata  of  his  life.  He  later  called  himself  a  deist, 
or  theist,  not  discriniinating  between  the  terms.  To  his  favourite 
sister  he  wrote:  "  There  are  some  things  in  yom:  New  England 
doctrine  and  worship  which  I  do  not  agree  with;  but  I  do  not 
therefore  condemn  them,  or  desire  to  shake  your  belief  or 
practice  of  them."  Such  was  his  general  attitude.  He  did  not 
believe  in  the  divinity  of  Christ,  but  thought  "  his  system  of 
morals  and  his  religion,  as  he  left  them  to  us,  the  best  the  wwld 
tv&  saw,  or  is  like  to  see."  His  intense  practical-mindedness 
drew  him  away  from  religion,  but  drove  him  to  a  morality  of  his 
own  (the  '*  art  <rf  virtue,"  he  called  it),  based  on  thirteen  virtues 
each  accompanied  by  a  shot  precept;  the  virtues  were  Ten^Mr- 
ance,  Silence,  Order,  Resolution,  Frugality,  Industry,  Sincerity^ 
Jtistice,  Moderation,  Cleanliness,  Tranquility,  Chastity  and 
Humility,  the  precept  accompanying  the  la^-ixamed  virtue 
being  "  Imitate  Jesus  and  Socrates.".  He  made  a  business-like 
little  notebook,  ruled  off  spaces  for  the  thirteen  virtues  and  the 
seven  days  of  the  week,  "  determined  to  give  a  week's  strict 
attention  to  each  of  the  virtues  successively  .  .  ^  [going]  thro' 
a  course  compleate  in  thirteen  weeks  and  four  courses  in  a  year," 
marking  for  each  day  a  record  of  his  adherence  to  each  of  the 
precqits.  "  And  concdving  God  to  be  the  fountain  of  wisdom,'* 
he  "  thought  it  right  and  necessary  to  solidt  His  asaistance  for 
obtaining  it,"  and  drew  \ip  the  fbUowing  prayer  for  daily  use: 
"  O  powerful  Goodnessl  bountiful  Father  1  merciful  Guide  1 
Increase  in  me  that  wisdom  which  discovers  my  truest  interest. 
Strengthen  my  resolution  to  perform  what  that  wisdom  dictates. 
Accept  my  kind  offices  to  Thy  other  children,  as  the  only  return 
in  my  power  for  Thy  continual  favours  to  me."  He  was  by  no 
means  prone  to  overmuch  introspection,  his  great  interest 
in  the  conduct  of  others  being  shown  in  the  wise  maxims  of  Poor 
Richard,  which  were  possibly  too  utilitarian  but  were  wonderfully 
successful  in  instructing  American  morals.  His  Art  of  Virtm 
on  which  he  worked  for  yeam  was  never  complied  or  published 
in  any  form. 

"  Benjamin  Franklin,  Printo-,"  was  Franklin's  own  favourite 
descrq>tion  of  himself.  He  was  an  excdient  compositor  and 
pressman;  his  workmanshq),  clear  impressions,  black  ink  and 

comparative  freedom  from  errata  did  much  to  get  him  the 
public  printing  in  Pennsylvania  and  New  Jersey,  and  the  printing 
of  the  paper  money'  other  public  matters  in  Delaware. 
The  first  book  with  his  imprint  is  The  Psalms  of  David  Imiated  in 

■  For  the  prevention  of  counterfeitti^;  continental  paper  money 
Franklin  long  afterwards  attested  the  use  on  the  different  de- 
nominationB  of  cUffercnt.  leaves,  having  noted  the  infinite  variety  of 
leaf  venation. 
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tke  Ltm^uage  of  iki  Ntw  Testament  and  apply'd  to  the  Christian 
State  and  Worship.  ,By  I.  Waits  .  .  Philadelphia: ' Printed 
by  B.  P.  and  H,  M.  for  Thomas  Godfrey,  and  Sold  at  his  Shop, 
1739.  The  first  novel  printed  in  America  was  Franklin's  reprint 
in  1744  of  Pdmda\  and  the  first  Amoican  translation  from 
the  classics  .which  was  printed  in  America  was  a  version  by 
James  Login  (1674-1751)  ol  Cato's  Uoral  DisOchs  (1755)-  in 
i744--he  published  another  trandation  of  Logan's,  Cicero  On  Old 
Age,  -nidcfa  Franldin  thought  typographically  the  finest  book 
he  had  ever  printed.  In  1733  he  had  established  a  press  in 
Charlestwi,  &>uth  Carolina,  and  soon  after  did  the  same  in 
Lancaster,  Pa.,  in  New  Haven,  Conn.,  in  New  York,  in  Antigua, 
in  Kingston,.  Jamaica,  and  in  other  places.  Personally  he  had 
little  connexion  with  the  Philadelphia  printing  office  after  1748, 
when  David  Hall  became  his  partner  and  took  charge  of  it. 
But  ki  1753  he  was  eagerly  engaged  in  having  several  of  his 
iibprovfements  incorporated  in  a  new  press,  and  more  than 
twenty  years  after  was  activdy  interested  in  John  Walter's 
scheme  of  "  logography."  In  France  he  had  a  private  press  in 
faia  hoube  in  Fassy,  on  which  he  printed  "  bagatelles."  Franklin's 
work  as  a  publisher  is  for  the  most  part  closely  connected  with 
his  work  in  issuing  the  GaxeUe  and  Poor  Bickard's  Almanack 
U'  summary  of  Uie  provCTbs  from  irtiich  f4>peared  ia  the  number 
f(n''i7^,  and  has  often  been  reprintal — under  audi  titles  as 
Fatker.Abraham's  Speech,  and  The  Way  to  Wealth).^ 

Of  much  of  FrankHn's  work  as  an  author  something  has 
already  been  said.  Judged  as  literature,  the  first  place  belongs 
to  }ai  Autobiography,  which  unquestionably  ranks  among  the 
few  great  autobiographies  ever  written.  His  style  in  its  sim- 
plicity, facility  and  clearness  owed  something  to  De  Foe, 
something  to  Cotton  Mather,  something  to  Plutarch,  more  to 
Bunyan  and  to  his  early  attempts  to  r^roduce  the  manner  of 
the  third  vohifne  of  the  Spectaidr;  aad  not  the  least  to  his  own 
careful  study  of  word  usa^e.  From  Xenophota's  MemorabUia 
he  learned  when  a  boy  the  Socratic  method  of  ai^tbent.  Swift 
he  resembled'  in  the  occasional  broadness  of  his'  humour,  in  his 
brilliantly  successful  use  of  sarcasm  and  irony,'  and  in  his 
mastery  of  the  hoax.  Balzac  said  of  him  that  he  "  Invented 
the  lightning-rod,  the  hoax  ('  le  canard ')  and  the  republic." 
Among  his  more  famous  hoaxes  were  the  "  Edict  of  the  King  of 
PrussiA  **  (1773),  already  described;  the  fictitious  supplement 
to  the  Boston  CAr^icte,  printed  oh  his  private  press  at  Passy  in 
1782,  and  containing  a  letter  with  an  invoice  of  eight  packs  of 
954  cured,  dried,  hooped  and  painted  scalps  of  rebds,  men, 
women  and  children,  taken  hy  Indians  in  the  British  employ; 
and  another  fictitlbus  Letter  ftom  tke  Count  de  Sckaumberg  to  tke 
Baron  Hohmdorf  commanding  tke  Hessian  Troops  in  America 
(1777)— the  count's  only  an:dety  is  that  not  enough  men  will 
be  kme^  to  bring  him  in  mone3rs  he  needs,  and  he  urges  his 
officer  in  command  in  . America  "  to  prolong  the  war  ...  for 
I  have  made  arrangements  for  a  grand  Italian  opera,  and  I 
do  not  wish  to  be  obliged  to  give  it  up."' 

Closely  related. to  Franklin's  political  pamphlets  are  his  writ- 
ings on  economic^,  which,  thou^  undertaken  with  a  political 

» "  Sevienty-five  editioBs  (rf  it  have  been  i>rinted  m  English,  fifty- 
jnx.w  Freacfa,  eleven;  in  German  and  nine  in  Italiail.  It  has  been 
tran^ted  into  ^Ktniah,  Danish,  Swedish,  Welsh,  Polish,  Gaelic, 
Russian,  Bohemian,  Dutch,  Catalan,  Chinese,  modem  Greek  and 
phonetic  writing.  It  has  been  printed  at  least  four  hundred  times, 
and  is  to-day  as  pc^Milar-as  ever." — P.  L.  Ford,  in  The  Many-^tded 
Franklin- i\aiQ9). 

*  Both  Swift  and  Franldin  made  qxxt  of  the  typical  astrologer 
almanack-maker. 

*  Another  hoax  was  Franldin's  parabk  against  religious  perse- 
cution thrown  Into  Samurai  finm  and  quoted  by  htm  as  the  fifty- 
first:  chimtcx.of.Cn^sia.  in  a  paper  on  a  "  Proposed  New  Vernon 
ot  the  Bime  h^  pitra^rased  a  few  vef^es  <4  the  first  chapter  <rf  Job, 
making  them  a  satiric  attack  on  royal  government ;  but  the  version 
ttiay  well  rahfc  with  these  hoa3^es,  and  even  modem  writers  have 
been  taken  in  by  it,  re^iardine  it  as  a  serious  proposal  for  a  "  modern- 
imSd  "  versioil  and  deling  it  as  poor  taste.  Matthew  Ampld,  for 
«tam^fi,  .declaxed  this  an-instapce  in  which  Franldin  was  lacking  in 
his  imperturbable  common  sense !  ;  and  J.  B.  McMaster,  thoug^ 
devoting  several  pages  to  its  discusubn*  very  ingenuously  declares  it 
**  beneath  critidsm/' 


or  pi*Mical  purpose  ttnfl'not  in  a  purely  sdenUfit  spirit;  yank  him 
as  the  first  American  e^^omist.  He  wrote  in  1739  i4  Medea 
Enquiry  into  the  Nature  and  NetiessUy  of  a  Paper  Currency,  which 
argued  'tfcat  a  plentiful  currency  will  raake  rates  of  interest  low 
and  >frill  promote  immigration  and  bmne  manufactures,  and  which 
did  muc^  to  secure  the'ftulh^  issue  of  paper  money  in  Peno^ 
sylvania.  After  the  British  Act  of  1750  forbidding  the  erectitm 
or  the  operating  of  iron  or  steel  miUa  in  the  colonies,  Franklin 
wrote  Obsmtalions  concerning  tke  Increase  of  Mankind  and  tiu 
Peopimg  of  Countries  (1751);  its  thesis  was  that  manufactures 
come  to  be  amimon  only  with  a  high  degree  of  aodal  develo|Hnent 
and  with  great  density  of  population,  and  that  Great  Britain 
need  not,  therefore,  fear  the  industrial  competition  the 
colonies,  but  it  is  better  known  for  the  estimate  (adopted  by 
Adam  Smith)  that  the  population  of  the  colonies  would 
double  every  quarter-century;  and  for  the  likeness  to  Malthus's* 
"  preventive  check  "of  its  statement:  "  The  greater  the  common 
fashionable  expense  of  any  rank  of  pec^e  the  more  cautious  they 
Eire  of  marriage."  His  Positions  to  be  examined  concerning 
National  Wealth  (1769)  shows  that  he  was  greatly  influenced 
by  the  French  fAysiocrats  after  his  visit  to  France  in  1767. 
Bis  WaU  of  a  ProtetUd  Manufacturer  voices  a  protest  against 
protection,  as  raising  the  cost  of  Hving;  and  he  held  that  free 
trade  was  based  on  a  natural  r^t.  He  knew  Kames,  Hume 
and  Adam  Smith,  and  corresponded  with  Mirabeau,  "  the  friend 
of  Man."  Some  of  the  more  important  of  his  economic  theses, 
as  summarized  by  W.  A.  Wetzd,  are:  that  money  as  coin  may 
have  more  than  its  bullion  value;  that  natural  interest  is 
determined  by  the '  rent  of  land  valued  at  the  sum  of  money 
loaned — an  anticipation  of  Titfgot;  that  high  wages  are  not 
inconsistent  with'  a  large  foreign  trade;  that  the  value  of  an 
article  is  determined  by  the  amount  of  labour  necessary  to 
produce  the  food  consumed  in  making  the  article;  that  manu- 
factures are  advantageous  but  agric^ture  orily  is  truly  pro^ 
ductive;  and  that  when  practicable  (as  he  did  not  thil^  it 
practicable  at  the  end  of  the  War  of  Independence)  state  revenue 
should  be  raised  by  direct  tax. 

Franklin  as  a  scientist  *  and  as  an  ihventor  has  been  decried 
by  experts  as  an  amateur  and  a  dabbler;  but  it  should  bb 
remembered  that  it  was  always  his  hope  to  retire  from  public 
life  and  devote  himself  to  science.  In  the  American  Philo- 
sophical Society  (founded  1743)  scientific  subjects  were  much 
discussed.  Franklin  wrote  a  paper  on  the  causes  of  earthquakes 
for  his  Gatetie  of  the  isth  of  December  1737;  and  he  eagerly 
collected  material  to  uphold  his  thocny  that  waterspouts  and 
whirlwinds  resulted  from  the  same  causes.  Ia  1743,  from  the 
circumstance  that  an  eclipse  not  visitde  in  Fhiladelphta  because 
of  a  storm  had  been  observed  in  Boston,  where  Uie  stOrm  although 
north-easterly  did  not  occur  vntil  an  hour  after  the  eclipse,  he 
surmised  that  storms  move  against  the  Wind  along  the  Atiantic 
coast.  In  the  year  before  (1742)  he  had  planned  the  "  Penn- 
sylvania 'fire-place,**  better  known  as  the  "  FranHift  stove," 
which  saved  fuel,  heated  all  the  room,  and  had  the  same  principle 
as  the  hot^r  furnace;  the  stove  was  never  patented  by  Franklin, 
but  was  described  in  his  pamphlet  dated  1744.  He  was  much 
engaged  at  the  same  time  in  remedying  smoking  chimneys,  and 
as  late  as  1785  wrote  to  Jan.  Ingenhouas,  physician  to  the  emperor 
of  Austria,  on  chimtfeys  and  drai^ts;  smoking  street  lamps 
he  remedied  by  a  amide  contrivance.  The  study  of  electricity 
he  took  up  in  1746  when  he  first  saw  a  Leyden  jar,  in  the  mani- 
pulation of  which  he  became  expert  and  which  he  improved  by 
the  use  of  granidated  lead  in  the  place  of  water  f<»  the  interior 
armatures;  he  recognized  that  condensation  is  due  to  the 
dielectric  and  not  to  the  metal  coatings.  A  note  in  his  diary, 
dated  the  7th  of  November  1749,  shows  that  he  had  then 

*  Malthua  quoted  Franklin  in  his  first  edition,  but  it  wae  not  until 
the  second  that  he  introduced  the  theory  of  the  "  preventive  check. 
Franklin  iroted  the  phenomenon  with  disapproval  in  his  advocacy 
of  increased  population;  Malthua  with  approval  in  his  search  for 
means  to  decrease  population.  . 

» The  title  of  philosopher  as  used  in  Franklin's  lifetime  referred 
neither  in  Ei^land  nor  in  France  to  him  as  author  of  tflorai  maxtms, 
but  to  him  asi  a  sdenti•^^  "  natural  philosopher;" 
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CMUfl^wed  that  tjuudor  and  lightning  wete  ^tncfij.iBamT 
fratetfonn;  in  the  sano*  he  [banned  the  ljghtiiing*fod  (long 
knonm  as.  "  Franklin's  rod  which  he.  described  and  reopm- 
mended  to  the  public  in  1753,  when  the  Copley  medal  the 
Royal  Society  was  awarded  him  for  his  discoveries.  The  fajnous 
experimciU  with  the  kite,  proving  lightniog  an  electrical  pheno- 
menon,  wasperionned  by  Franklin  in  June  1753.  I^eoveithrew 
entirdy  the  "  friction  "  theory  of  electricity  and  conceived  the 
idea  o£  plus  and  minus  <;faajges  (1753)  ^  he  thought  the  sea  the 
source  p£  electricity.  On  light  Franklin  wrote  to  David  Ritten- 
house  in  June  1784;  the  sum^  of  his  own  conjectures  was  that 
the  corpuscular  theory  of  Newton  was  wrong,  and  that  light  was 
doe  to  the  vibration  of  an  elastic  aether.  He  studied  with  some 
care  the  temperature  of  the  GiUf  Stream.  In  navigation  he 
suggested  many  new  contrivances,  such  as  watet'tig^t  com- 
partments, floating  anchors  to  lay  a  ship  to  in  a  storm,  and  dishes 
that  would  not  upset  during  a  gale;  and  beginning  in  1757 
made  repeated  experiments  with  oil  on  stormy  waters.  As  a 
mathematidau  he  devised  various  elaborate  magic  squares  and 
novel  magic  circles,  of  which  he  speaks  apologetically,  because 
they  are  ol  no  practical  use.  Always  much  interested  in  agrii- 
culture,  he  made  an  especial  efiort  (like  Robert  R.  Livingston) 
to  promote  the  use  of  plaster  of  Paris  as  a  fertiliser.  He  took 
a  prominent  part  in  aeronautic  experiments  during  his  stay  in 
France.  He  made  an  excellent  clock,  which  because  of  a  sUght 
improvement  introduced  by  James  Ferguson  in  1757  was  long 
known  as  Ferguson's  dock.  In  medicine  Fr^iddin  wasconsidered 
important  enough  to  be  elected  to  the  Royal  Medical  Society  of 
Paris  in  i777t  and  an  honorary  member  oi  the  Medical  Society 
of  London  in  1787.1  In  1784  he  was  on  the  committee  which 
investigated  Mesmer,  and  the.  report  is  a  doctunent  of  last- 
ing scientific  value.  Franklin's  advocacy  of  vegetarianism,  of 
sparing  and  simple  diet,  and  of  temperance  in  the  use  of  liquors, 
and  of  proper  ventilation  has  already  been  referred  to.  His  most 
direct  rontribution  to  medicine  was  the  invention  for  his  own 
use  of  bifocal  eyeglasses. 

A  simimary  of  so  versatile  a  genius  is  impossible.  His  services 
to  America  in  £n^and,apd  France  rank  him  as  one  of  the  heroes 
(tf  the  American  Wax  of  Indq>aidean  and  as  the  greatest  of 
American  d4>lomats.  Almost  the  only  American  scientist  of 
his  day,  he  displayed  remarkably  deep  as  well  as  remarkably 
varied  abilities  in  science  and  deserved  the  honours  enthusi- 
astically given  him  by  the  savants  of  Europe. 

BiBLiOGKAPHY. — Franldiu's  works  were  not  collected  in  his  own 
lifetime,  and  he  made  no  effort  to  publish  his  writings.  Experiments 
and  Observations  on  Electricity  (London,  1769)  was  translated  into 
French  by  Barbeu  Dubouiv  (Paris,  1773);  Vaughan  attempted  a 
more  complete  edition,  Political,  Misceuaneous  and  Philosophical 
Pieces  (London,  1779);  an  edition  in  three  volumes  appeared 
after  Franklin's  death  (London,  1806J;  what  seemed  the  autnentic 
Works,  as  It  was  under  the  care  of  Temple  Franlctin,  was  published 
at  London  <6  vols.,  1817-1819;  %  vols.,  1818)  and  with  some  ad- 
ditional matter  at  Philadelplua  (6  vols.,  1818).  Sp^rks's  edition 
(10  vols.,  Boston,  1836-1842;  revised,  Philadelphia,  1858)  also 
contained  fresh  ftiatter;  and  there  are  further  additions  in  the 
edition  of  John  Bi&:elow  (Philadelphia,  1887-1888:  5th  ed.,  1905) 
and  in  that  by  Albert  Henry  Smyth  (10  voU.,  New  York,  1905-1907). 
There  are  important  Frankliniana,  about  13,000  papers,  in  the 
possession  of  the  American  Philosophical  Society,  to  which  they  were 
conveyed  by  the  son  of  Temple  Franklin's  executor,  George  Fox. 
Other  pap>ers  which  had  been  Wt  to  Fox  lay  for  years  in  barrels  in  a 
stable  garret;  they  were  finally  cleared  out,  their  owner,  Mary  Fox, 
intending  to  send  them  to  a  paper  mill.  One  barrel  went  to  thfi  mill. 
The  others,  it  was  found,  contained  papers  belonging  to  Franldin, 
and  this  important  collection  was  bought  and  presented  to  the 
university  of  Pennsylvania.  The  valuable  Frankliniana  collected 
by  Hwty  Stevens  were  purchased  by  Congress  in  1885.  These  MS. 
collections  were  first  carefully  gone  over  for  the  edition  of  the  Works 
by  A.  H.  Smyth.  Franklin's  Autobiography  was  begun  in  1771  as  a 
private  chronicle  for  his  son,  Governor  William  Franklin;  thepap'^rs, 
bringing  the  story  of  his  father's  life  down  to  1730,  were  lost  by  the 
g;ovemor  duria^  the  War  of  Independence,  and  in  1783  came  into 
the  possession  of  Abel  James,  who  restored  them  to  Franklin  and 
ut^ea  him  Co  complete  the  sketch.  He  wrote  a  little  in  1784,  more 
in  1 7B8.  when  he  furnished  a  copy  to  his  friend  le  Veillard,  and  a  little 
more  in  1790.  The  original  manuscript  was  long  in  the  possession  of 
Temple  Franklin,  who  ^nt  years  rearranging  the  matter  in  it  and 
making  over, into  politer  English  his  grandfatner's  plain-sp^keniteWr 
So  long  was  the  publication  delayed,  that  it  was  generally  believed 
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that  Temple  Ftanklia  had  sold  all,  the  papers  to  the  Br^sh  govern- 
ment; a  French  version,  Mimoires  de  la  vie  prwSe  (Parfe,  1791), 
was  retranslated  into  English  twice  in  r793  (London),  and  from  one 
of  these  vmtoiu  {by  Robinson)  stilt  another  French  -version 'was 
made  (Paris,  1798).  Teniae  Franklin,  deciding  to  pnnti  got  from 
le  Veillard  the  copy  sent  to  him  in  1 788  (senqiiu;  m  return  the  origin^ 
with  autograph  alterarions  and  the  final  addition),  and.  from  the 
copy  published  fLondon,  1817)  an  edirion  supposed  to  be  authentic 
and  complete.  The  complete  autograph  of  the  biography,  acxiulred 
b;^' Jobn.Bigelow  in  L867  from  lita  French  owners,  upon  collagen 
with  Temiue  Franklin's  edition  ^owed  that  the  latter  cvotained 
1206  emasculations  and  that  it  omitted  entirely  what  had  been 
written  in  1790.  Bi»:low  publi^ied  the  complete  AntobiogiixiPhy 
with  additions  from  Franklin's  correspondence  and  other  writings 
in  1868;  a secoaid edition  (3  vols.,Phitade^lua,  1&88)  waspubli^ed 
under  the  title,  Th«  Liit  ofpenjamin  Franklin,  Wriiien  Himself. 

In  addition  to  the  Autobtogropky  see  Tames  Parton,  Life  and  Times 
of  Benjamin  PranJUin  (2  vote..  New  York,  l86d);  John  T.  Morse; 
Jr.,  Benjamin  Prmfctin  {Boston,  1889,  itt  the  American  Statesmen 
series) ;  J.  B.  McMaster,  Benjamin  Franldin  as  a  Man  of  i-ett^s 
(Boston,  1887,  in  American  Men  of  Letters  aeries);  Paul  L. 
Ford,  The  Many-Sided,  Franklin  ^iew  York,  1899)  and  Franklin 
Bibliography  (Brooklyn,  1889);  E.  E.  Hale  and  E.  E.  Hale,  Jr.; 
Frtmklin  in  France  (2  vols.,  Boston,  1888) ;  J.  H.  A.  Dbniol,  Histoirt 
de  la  partici^tion  de  la  Prance  a  I'itailisaemtnt  dcs  EMs-Unis 
d'Amiri^  (Paris,  6  vols,,  1886-1900)^  S.  G.  Fisher,  The  Tnut 
Benjamw  Frankm  (Philadelphia,  189^);  E.  "Robins, '  Benjamtif 
Franklin  (New  York,  1898,  in  the  Amencan  Men  of  Energy  series) ; 
W.  A.  Wetsel,  "  Benjamin  Franklin  as  an  Economist,"  No.  9; 
in  series  13  of  Jt^ms  Hopkins  Studies,  in  Historical,  and  PoliiifM 
Science;  and  the  prefaces and-biographical  matter  in  A.  H.  Smyth's 
edition  of  the  Works  (New  York,  10  vols.,  X905-1907).    (R.  WE.) 

FRANKLIN,  ^ift  jOHN  (1786-1847),  English  rear-admiral 
and  explorer,  was  born  at  Spilsby*  lincplnshirei  on  the  i6th  of 
April  1786.  IGsfamily  was  descoidedf^om  a  line  of  free-holders 
or  "  franklins  "  from  whom  some  centuries  earlier  they  had 
derived  their  surname;  but  the  small  family  estate  was  sold 
by  his  father,  who  went  into  business.  John,  who  was  the  &ft^ 
and  youngest  S9n  and  ninth  child,  was  destined  for  the  church. 
At  the  age  of  ten,  he  was  sent  to  school  at  St  Ives,  and  soon 
afterwards  was  transferred  to  Louth  grammar  school,  which 
he  attended  for  two  years.  About  this  tinte  hjs  imagination 
was  deeply  impressed  by  a  holiday  walk  of  13  m.  which  he  made 
with  a  companion  to  look  at  the  sea,  and  he  determined  to 
be  a  sailor.  In  the  hope  of  dispelling  this  fancy,  his  father  sent 
him  on  a  trial  voyage  to  Lisbon  in  a  merchantman;  but  it  beiiig 
foimd  on  his  return  that  his  wishes  were  unchanged  he  was 
entered  as  a  midshipinan  on  board  the  "  Pudyphemus,"  and 
shortly  afterwards  took  part  in  her  in  the  hard-fought  battle 
of  Copenhagen  (2nd  of  April  1801).  Two  mcmths  later  he  joined 
the  "  Investigator/'  a  discovery-ship  commanded  by  his  cousin 
Captain  Matthew  Flinders,  and  under  the  training  of  that  able 
scientific  pfficer  was  employed  in  the  exploration  and  ^ppiog 
of  the  coasts  of  Australia,  where  he  acquired  a  correctness  of 
astronomical  observation  and  a  skill  in  surveying  which  proved 
of  eminent  utility  in  his  future  career.  He  Was  on  board  the 
"  Porpoise  "  when  that  ship  and  the  "  Cato "  were  wrecked 
(i8th  of  August  1803)  on  a  coral  reef  oS  the  coast  of  Australia, 
and  after  this  misfortime  proceeded  to  China,  "nienceheobtainal 
a  passage  to  England  in  the  "  Eari  Camden^"  East  Indiaman, 
commanded  by  Captain  (afterwards  Sir)  Nathaniel  Dance,  and 
performed  the  ;duty  of  signal  midshipman  in  the  famous  action 
of  the  15th  of  February  1804  when  Captain  Dance  repulsed  a 
strong  French  squadron  led  by  the  redoubtable  Admiral  Linois. 
On  reaching  England  he  joined  the  "  Bellerophon,"  74,  and 
was  in  charge  of  the  signals  on  board  that  ship  during  the  battle 
of  Trafalgar.  Two  years  later  he  joined  the  "  Bedford,"  attaining 
the  rank  of  lieutenant  the  year  after,  and  served  in  her  on  the 
Brazil  staUcm  (whither  the  "  Bedford  "  went  as  part  of  the  convoy 
whidi  escorted  the  royal  family  of  Portugal  to  Rio  de  Janeiro 
in  x8o8),  in  the  blockade  of  Flushing,  and  finaliy  in  the  disa^rons 
exp^tioq  against  New  Orleans  (1814),  fb  which  campaign  he 
displayed  su^  Zealand  inteOigtoce  aa  to  merit  special  pientlon 
indei^tches.  .  ,  ,.  . 

OA  peace  bang  established,  Franklin  turned  hia  attention 
once  more  to  the  scientific  branch  of  his  profession,  and  sedulously 
extended  his  knowledge  of  surveying.  In  1818  the  discovery 
of  a  Nortb-West  Passage  to  the  Pacific  became  again,  ^tex  a 
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long  ii^eTval,  an  objdct  of  national  interest,  and  Lieutenant 
Fmi&fin  was-giVen  the  command  of  the  "  TxaO.  in  the  Arctic 
eipe(&ion,iiaderthe  ordeT8<rf  Captai&Budianinthe  "Dorothea". 
During  a  heavy  atonn  the  "  Doiotfaea  "  was  so  much  damped 
by  the  pack-ice  that  her  reaching  England  became  doubtful, 
and,  much  to  the  cbajgrin  of  young  FranJdin,  the' "  TVent " 
was  compelled  to  convoy  her  home  instead  o(  being  allowed 
Ui  (urosecate  the  voyage  alone.  This  voya^,  however,  had 
brought  Franklin  into  personal  intercourse  with  the  leading 
scientific  men  of  London,  and  they  were  not  slbw  in  ascertaining 
his  pecuUar  fitness  for  the  command  of  such  an  entorinue. 
To  Caithness  in  danger,  promptness  and  fertility  of  resource, 
and  ezoellent  seamanship,  he  added  an  ardent  desire  to  promote 
adence  for  its  own  sake,  together  with  a  love  of  truth  that  led 
him  to  do  fuU  -  jusdoe  to  the  merits  of  his  subordinate  officers, 
without  wishing -to  claim  their  diacoverica  as  a  captain's  li^t. 
Furthermore,  he  possessed  a  cheoful  bw^ancy  of  mind,  sustained 
by  deep  religious  principle  which  was  not  depressed  in  the  most 
S^my  times.  It  was  therefore  with  full  confidence  in  his 
ability  and  exertions  that,  in  1S19,  he  was  placed  in  command 
of  an  eiqtedition  appointed  to  proceed  overland  from  the  Hudson 
Bay  to  the  shores  of  the  Arctic  Sea,  and  to  determme  the  trending 
of  that  coast  eastward  of  the  Coppermine  rivet.  At  this  period 
the  nortboln  coast  of  the  American  continent  was  known  at 
two  isolated  points  only,— this,  the  mouth  of  the  Coppermine 
liver  (which,  as  Franklin  discovered,  was  erroneoudy  placed 
four  dei^ess  of  latitude  too  much  to  the' north),  and  die  mouth 
of  the  Mackenzie  far  to  the  west  of  it  Lieutenant  Franklin 
and  his  party,  consisting  of  Dr  Sidiardson,  Midshipmen  George 
Bad:  and  Richard  Hood,  and  a  few  ordinary  boatmen,  axtived 
at  the  depot  of  the  Hudson's  Bay  Company  at  the  end  of  August 
1819,  and  making  an  autunmal  jouiney  ot  700  m.  spent  the  first 
winter  on  the  SaskatchewaiL  Owing  to  the  supphes  whidi 
had  been  promised  by  the  North-West  and  Hudson's  Bay 
Companies  not  being  forthcoming  the  following  year,  it  was  not 
until  the  summer  of  iSai  that  the  Coppermine  was  ascended 
to  its  mouth,  aiid  a.  consideraHe  extent  of  sea-a>ast  to  the 
eastwasd  surv^d.  The  return  journey  led  over  Uie  region 
known  as  the  Baraen  Ground,  ami  was  marked  by  the  most 
textiUe  si^eringB  and  privations  and  the  tragic  death  of 
Lieutenant  Hood.  The  survivors  of  the  expedition  reached 
York  Factory  in  the  month  of  June  z82a,  having  accomplished 
altogether  5550  m.  of  travel  While  engaged  on  this  service 
Franklin  was  promoted  to  the  rank  of  commander<ist  ctf  January 
183 1),  and  upon  his  lettun  to  England  at  the  end  of  1823  he 
obtained  the  post  rank  of  captain  ai>d  was  elected  a  fellow  of 
the  Royal  Society.  The  narrative  of  this  expedition  was  pub- 
lished in  the  following' year  and  became  at  once  a  classic  <rf  travel, 
and  soon  after  he  married  Eleanor,  the  youngest  dau^ter  of 
WiUiam  Fordeo,  an  eminent  architect. 

Early  in  1835  he  was  entrusted  with  the  Comnaod  of  a  second 
overland  expedition,  and  upon  the  earnest  entreaty  of  las  dying 
wife,  who  mcouraged  him  to  place  his  duty  to  hfa  country  bdore 
his  love  i(xr  her,  he  set  sail  without  waiting  to  witness  her  end. 
Accompanied  as  before  by  Dr  (afterwards  Sir)  John  Richardson 
and  Lieutenant  (afterwards  Sir)  George  Back,  he  descmded  the 
Madceneie  river  in.  the  season  of  iSn6  and  traced  the  North 
American  a>ast  as  far  as  149"  37'  W.  long.,  whibt  Richardson 
at  the  head  of  a  separate  party  connected  the  mouths  of  the 
Coppermine  and  I^ckenzie  rivers.  Thus  between  the  years  18 1 1> 
and  18 he  had  added  isoo  m.  of  coast-line  to  the  American 
oontinent,  or  one-^third  of  the  whole  distance  from  the  Atlantic 
to-  the  Pacific.  These  cacertions  were  fully  appttdated  at  home 
and  abRttd.  He  was  knighted  la  1899,  lecdTed  the  honorary 
deptoof  D.CX.  from  the  bniversltyof  Oxto-d,  was  awarded  the 
gold  medal  of  the  Geographical  Society  of  Ftirls,  and  was  elected 
orre^nding  member  of  the  Paris  Academy  of  Sdences.  The 
results  of  these  expeditions  are  described  by  Franklin  and  Dr 
Richaardson  in  two  magnificent  works  published  in  1824*1839. 
In  x^38  he  mhrried  bis  second  wife,  Jane,  second  daughter  of 
Jabn  Gciffin.  His'Dext  official  Hupbyment  was  on  the  Mediter- 
ranean sUtidn;  ia  cbnnnaod  of  the  "  Rainbow,"  and  his  ftMp 
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soon  became  proverbial  m  the  squadron  for  the  happmeas  and 
comfort  (A  her  officers  and  crewv  As  an  acknowledgment  of 
the  essential  service  which  he  rmdeced  off  Patras  in  the  Greek 
War  of  Independence,  he  received  the  cvoss  td  the  Redeemer  of 
Greece  fmn  King  Otto,  and  aft«  hk  return  to  Bngland  ho  wbb 
created  knight  commander  of  the  Guelpftic  order  HonoverJ 

In  1836  he  accepted  the  Uenfienant-govenhoidiip  of  Van 
Diemen's  Land  (now  Tasmania),  and  held  that  post  till  the 
end  of  1843.  His  government  was  marked  by  several  events 
of  much  interest,  one  of  his  most  popular  measures  bdng  the 
openiug  of  the  doors  of  the  l^islative  council  to  the  public. 
He  also  founded  a  college,  endowing  it  largdy  from  his  private 
fimds,  and  in  1838  established  a  scientific  socati^y  at  Hobart 
Town  (now  called  the  Royal  Society  of  Taanania},  the  meetings 
of  wUch  weie  held  in  Oovemmmt  Bouse  and  its  papexa  jnintcd 
at  his  e^>ense.  In  his  time  also  the  colony  of  ^^ctotia  was 
founded  by  settlen  from  .Tasmania;  and  towards  its  close, 
tran^rtation  to  New  Sooth  Wales  having  been  abolished, 
the  convicts  from  every  part  of  the  British  empire  were  sent  to 
I^smaaiia.  On  an  increase  of  the  lieutenant-governor's  salary 
being  voted  by  the  colonial  legislature,  Sir  John  declined  to 
derive  any  advantage  from  it  peismally,  while  he  secured  the 
augmentation  to  ills  successors.  He  weteomed  eagerly  the  various 
expeditions  for  oploration  and  surveying  which  visited  Hobart 
Town,  conspicuous  among  these,  and  of  especial  interest  to 
himself,  bdng  the  French  and  English  Antarctic  expeditions 
of  Dumcmt  d'UrviUe  and  Sir  James  C  Rose — the  latter  com- 
mandnig  the  "  Ezebus  "  and  "  T^r,"  with  which  FranUin's 
own  name  was  afterwards  to  be  so  pathetically  ommected.  A 
magnetic  observatory  fixed  at  Hobart  Town,  as  a  dependency 
of  the  central  establishment  under  Colonel  Sabine,  was  also 
an  object  of  deep  interest  up  to  the  moment  of  his  leaving  the 
colony,  lliat  his  unflinching  efforts  for  the  social  and  political 
advancement  of  the  colony  were  apiMredated  was  abundantly 
proved  by  the  affection  and  respect  shown  him  by  every  section 
of  the  community  on  his  departure;  and  several  years  after^ 
wards  the  colonists  showed  thdr  remembrance  of  his  virtues 
and  services  by  sending  Lady  Franklin  a  subscription  of  :£i7oo 
in  aid  of  her  efforts  for  the  search  and  relief  of  her  husband, 
and  later  stfll  by  a  unanhnous  vote  <rf  the  legislatnre  for  the 
erectioa  of  a  statue  in  honour  of  him  at  Hobart  TowlL 

Sir  John  found  on  reaching  England  that  there  was  about  to 
be  a  renewal  of  polar  research,  and  that  the  confidence  of  the 
admiralty  in  him  was  undiminished,  as  was  shown  by  his  being 
offered  the  aunmand  of  an  expedition  for  the  discovery  of  a 
North-West  Passage  to  the  Pacific.  This  offer  he  accepted. 
The  prestige  of  Arctic  service  and  of  his  former  experiences 
attracted  a  cktiwd  of  v<dunteeiB  of  all  dasses,  from  whom  were 
selected  a  body  of  oflkets  conaplcuouB  for  talent  and  energy. 
Captain  Crosier,  who  was  second  in  command,  had  been  three 
voyages  with  ^  E^lward  Parry,  and-  had  cxmunanded  the 
"  Terror  "  in  Ross's  Antarctic  eq)edItion.  Captain  Fitzjames, 
who  was  commander  on  boa(d  the  "  Er^tms,"  had  been  five  times 
gazetted  for  brilliant  conduct  in  the  operations  of  the  first  China 
war.andinaletterwhich  he  wrotefn»n  Greenland  has  bequeathed 
some  good-natured  but  masterly  sketches  of  his  brother  officers 
and  messmates  on  this  expedition.  Thus  supported,  with  crews 
carefully  chosen  (some  of  whom  had  been  engaged  in  the  whaling 
service),  victualled  for  three  years,  and  furnished  with  every 
appliance  then  known.  Franklin's  expedition,  consisting  of  the 
"  Erebus"  and  "  Terror  "  (129  officers  and  men),  with  a  transport 
ship  to  convey  additional  stores  as  far  as  Disco  in  Greraland, 
soiled  from  Oneenhithe  on  the  19th  of  Hay  1845.  The  letters 
whidi  Franklin  de^wtched  from  Greenland  were  couched  in 
language  of  cbetfftd- anticquition  of  success,  wtile  those  received 
from  his  offioem  cs^ressed  thi^  Rowing  ht^^  their  admltatloo 
of  the  seamanlike  qualities  of  t^r  commander,  and  the  happi- 
ness they  had  in  serving  under  him.  Hie  ships  were  last  seen 
by  a  whaler  near  the  entrance  of  Lancaster  Sound,  on  the  z6th 
of  and  the  dei^  i^oom  which  settied  down  upon  their 
subsequedt  movRBienes'waB  not  finally  raised  till  fottrtv^  yean 
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■Fnad£n's  Instaructloiis  lreDe>  fntned  In  conjunction  irith  Sir 
John  Barrow. and  upon  kis  own  -auggestiona.  The  experience 
of-  Parry  had  eatat^ished  the  navigabilitx  of  Lancaater  Soimd 
(Leading  :westwaxds  out  of  Baffin  Bay),  whtkt  Franklin's  own 
surveys  had  loAg  before  satined  him  that  a  navigable  passage 
ezistcxi  al6ng  the  north  coast  of  America  from  the  Fish  river 
to  Bering  Stsait.  He  was  therefore  directed  to  push  through 
Lancaster  Soimd  and  its  continuation,  Banrow  Strait,  without 
loss  time,  until  he  reached  the  portion  of  .land,  on  whicii 
C^ie  Walker  is  situated,  or  about  Icmg-.^S**  W.,  and  from  that 
point  to  pursue  A  course  soutfawaid  towards,  the  Anbertcan.  coast. 
An  tspUdt  profaibititm  was  given  against  a  westerly  course 
b^ond  Uie  longitude  of  98'*  W.,  but  he  was  aUowed  the  altagle 
alternative  of  previously  caamining  Wellington  Channel  (which 
leads  out  of  Barrow  Strait)  for  a  nturthwalxl  route,  if -the  baviga^ 
tion  here  were. open. 

In>i&47,  though' there  was  no  real  public  anxiety  as  to  the  fate 
of  the. expedition,  preparations  began  to  be  made  for  the  possible 
necessity  of  sending  relief!  As  time  passed,  however,  and  no 
tidings  reached  England,  the  search  begaJi  in  earnest,  and  from 
184B 'Ohwards  expedition  after  expedition  was  despatched  in 
quest  of  the  missing  ezploreia.  The  work  of  these  e^qwditiooft 
forms  a  stoty  of  achievement  whicli  has  no  paiaQd  in  maritime 
annals,  and  resulted  in  the  discovery  and  eaqiloration  of  thousands 
of  miles  of.new  land  within  the  grim  Arctic  regions,  the  develop- 
ment of  the  system  of  sledge  travelling,  and  the  discovery  of  a 
second  North-West  Passage  in  1850  (see  Poiak  Regions). 
Here  it  is  only  necessary  to  mention  the  results  so  fax  as  the 
^rch  for  Franklin  was  concerned.  In  this  great  national  under- 
taidiig  Lady  Franklin's  exertibns  "were  unwearied,  and  she 
exhausted  her  privf^  funds  in  sending  out  auxiliary  vessels  to 
quarters  not  comprised  in  the  public  search,  and  by  her  pathetic 
appeals  roused  the  sympathy  of  the  whcde  dviliaed  world 

The  first  traces  ott|i#>ipTjpffpgfthir«,fQ^Mri*'*Fng*^fl  f  »>w  «rAtt«^rf>H 
artides, ' besides  three  graves,  woe  discovered  at.Fmnklin's 
winter  quartos  (184^1846)  (m  Bcechey  Island,  by.  Captain 
(afterwards  Sir)  Erasmus  Ommanngy  of  the  "  Assiatatice,"  in 
August  1S51,  and  were  broiight  home  by  the  Prince  Albert," 
which  had  been  fitted  out  by  Lady  Franklin.  .  No  further,  tidings 
were  obtuned  until  the  spring  of  1854,  when  Dr  John  Rae,  then 
conducting  a  sledging  expedition  of  the  Hudson's:  Bay 'Company 
from  R^ulse  Bay,  was  told  the  Eskimo  that  (as  was.inferred) 
in  1850  white  men,  to  the  number  of  about  forty^  had  been  Ken 
fragging  a  boat  southward  along  the  west  shore  of  King  William's 
Island>  and  that  later  in  the  same  season  .the  bodies  of  the  whole 
party  were  jEdund  by  the  natives  at  a  point  a  short  disumoa  to  the 
north^'Weftt  of-Bac^'s  Great  Fish  river,  wboe  th^  lud  period 
horn  the  Onited  effects  of  cold  and  famine*.  The  latter  stateoKot 
was  afterwards  di^roved  by  the  discov^  of  akdistoinsivKmthe 
presumed  line  of  route;  but  indisputable  piwii  Was  given  that 
the  Eskimo  had  communicated  with  members,  of  the  missing 
expedition,  by  the  varidus  articles  obtained  from  them  and 
brought  home  by  Dr  Rae.  In  Consequence  of  the  information 
obtained  by  Dr.Rae,  a  party  in  canoes, under  Messrs  Anderson 
ftnd  Stewait,  was  sent  by  government  down  the  Great  Fish  ijver 
in  1855,  and  succeeded  in  obtaining  from  the  j^kimo  at  the  mouth 
of  the  river  a  considerable  number  of  articles  which  had  evidently 
belonged  to  the  Franklin  expedition;  while  others  were  picked 
up  on  Montreal  Island  a  day's  march  to  the  nortbwaed.  It  waa 
dear,  therefore,  that  a  party  from  the  "  Erebus  "  and  "  Tenor  " 
had.CTdeaveured  to  reach  the  settlements  of  thte  Hud^'tf  Bay 
Company  by  the  Fish  river  route,  and  that  in  ibakuig  a  southaly 
coucse  it  had  been  lurf&ted  within  the  channel  into' which  the 
Great  Fish  river  efttpties  itself.  The  admir^ty  ndw. decided  to 
take  no  further  steps  to  determine  the  exact  lajtciol  the  expedition, 
and  granted  to  Dr  Rae  ^the  reward  of  £10^000  which  had  been 
oiffered  in  1849  to  whosoever  should  first  succeed  in  obtaining 
authentic  news  of  ther  missing  men.  It  .was  ther^foire.reseiyed 
for  the. latest  effort  of  Lady.  Franklin :  to  deyeIoi>>  :npt  oidy<tbe 
h.t6  of  hat  ihttsband'a  eq)editii(m,but  al$o  the  st^  of  ks  i^sogee^ 
up  to  the  yery  vdrge'  of  success,  mingled  indeed  ^itb  alxnost 
unprecedented  disaster.   With  all  her  available  means,  .-494 


aided^-asshe'had  been  brfote^  by  the  nibsct^ons  df  sympethi^ 
ing  iiiatAs,  sb6  purchased  aod  fitted  out  the  tittle  yacht  "Fox, 'f 
whidi  sailed  Uom  Aberdem'  in  July  1857.  Tiie  command  «ias 
accepted  by  Captain  (afterwards  Sir)  Leopold  M'Clintook;  vrimsi 
high  reputation  had  be^  won  in  three  of  the  government  e^- 
peditictos  kmt  out  in  search  of  Franklin.  Having  been*  com- 
pelled to  pass  the  first  winter  in  Baffin  Bay,  it  was  not  till  the 
autumn  of  1S5S  that  the  "  Fox  "  passed  down  Prince  Regent's 
Inlet,  &nd  put  into  winter  quarters  at  Port  Kennedy  lat  the 
eastern  end  of  .Bellot  Strait,  between  North  Somerset  and 
Bootlua  Felix.  In  the  qnring  of  1859  three  sledging  partiea-w^ 
oiU,  Captain  (afterwards  Sir)  Allen  Voting  to  PTaminp  iBrinoe  ttf 
Wales  Island,  Lieutenant  (afterwards  Captain)  Hobson  thendrth 
and  west  coasts  of  Kii^  William's  Island,  and  M'Clintock  the 
east  and  south  OMSts  erf  the  latter,  the  west  coast  of  Boothia,  and 
the  region  about  the  mouth  of  Great  Fish  river.  Tbls^endid 
and  exhaustive  search  added  800  m.  of  new  coast-liiie-  to  thd 
knowledge  of  the  Arctic  r^ons,  and  brought  to  light  the  coursd 
and  fate  of  the  expedition.  From  the  Eskimo  in  Boothia  many 
relics  were  obtain^c},  and  reports  as  to  the  fate  oi  the  ship^  and 
men;. and  mi  the  Vest  and  south  coast  of  King  William's  IslaJid 
were  discovered  skeletoos  and  remains  ai  articles  that  told  a 
terrible  tale  of  disaster.  Above  all,  in  a  Cairn  at  Point  >Vktory 
a  precious  record  was  discovered  by  Lieutenant  IfotidCHL  that 
briefly  told  the  history  of  the  ei^>edition  up  to  April  25, 
1848,  three  yean  after  it  set  out  full  of  hope.  In  1845-1846 
the  "  Erebus  "  and  "  Terror  "  wintered  at  Beechey  Iriand  on 
the  S.W.  coast  of  North  Devon,  in  lat.  74"  43'  28*  N.,  long.- 
^i"*.  39'  15"  W.,  after  having  ascended  Wellington  Channel  to 
lat.  77**  and  returned  by  the  west  side  of  Comwallis  Island.  This 
statement  was  signed  by  Graiiam  Gore,  tieutenant,  and  Charles 
F.  des  Voeux,  mate,  and  bore  date  May  38,  1847.  -  These 
two  officers  and  six  men,  it  was  further  told,  left,  tiie'shqs  on 
May  34,  1847  (no  doubt  for  an  exploring  'joiiin^,  at  vlnd^ 
time  all  was  wdl. 

Such  an  amouiit  of  sucoeas&il  work  has  seldom  facen  :accom*' 
plished  t^.  an- Arctic  e^tedition  within  any  one  season. '  The 
alternative  waxst  permitted  Franklin  by  his  intnictions  had 
been  attenq)ted  but  not  pursued,  and  in:  the  autumn  of  1846 
he  had  followed  thbt  route  which  was  spedaUy  commended 
to  him.  .'But  after  suocessfully-  navigating  Peel  and  Frax^dUa 
Straits  on  his  .way  southward,  his  progress  had  be«L  suddenly 
and  finally  arrested  by  the  obstruction  ofheavyC  palaeooystic  ") 
ice,  which  presses  down  from  the  north-west  throu|^  M'Clintock 
Channel  (not  then  known  to  exist)  upon  King  WiUiani's  Idand. 
It  must  be  rCsmembeced  that  in  the  chart  which  Franklin  carriei 
King  WfUiamfa  Island  was  laid  down  :a8  a'  part  of  thft  'moizdantf 
of  Boothia,  and  he  therefore  couMpuimtehis  way  MiIy  down  its 
western  ooost.  Upoo  the  maq;in  ol  the  printed  admiralty  form 
on  which  this  brief  record  was  written  was  an  addendum  dated 
the  35tfa.  of.  April  1848,  T^hich  extinguished  all  further  hopis  of  a 
successful  termination  of  this  grand  enterprise.  The  facts  are 
best  conveyed  in  the  terse  aind  e:q>ressive  words  in  whidi  they 
were  written,  and  are  therefore  given  verbatim:  "  ^iril  asth, 
1848.  H.M.  Ships  '  Terror '  and  *  Erebus '  were  deserted  on 
2znd  April,  five  leagues  N.N.W.  of  this,  having  beoi  bdset 
since  i3th  September  1846.  The  officers  and  crews,  consisting 
oi  105  souls  under  the  dommand  of  Captain  F.  R.  M.  Cit>aia!, 
landed  in  lat.  69°  3/  43'  N.,  long.  98^  41'  W.  This  paper  was 
fDRUid  by  lieutv  &^nng  .  .  .  where  it  had  .b^'idepteited-  by* 
the  Iftto  CtHnmander  Gore  in  June  1B47.  Sir  Jdm  FranUIn  cEed 
on  the  ixtih  June  1847;  «nd.  the  total  loss  by  deaths  ia' 'the 
eipedition  Jbas  been  to  this  date  9  officers  and  15  men.''  -  The 
handwriting:  is.  that  of  Captain  Fitzjames,  to  wh6seiignatnrbir 
appended  .that  of.  Captain  Crozier,  wha'also  adds  Cbfe  Words  of 
chief  Importance,  namely,  that  they  would  "  start  on  to-morrow 
26th  April  1848' {Off  Back's.  Fish  river."  A  briefer  record  has 
neverbeen  told  of  90  tfta^e  a  story. 

AU  the  party  had  without  doubt  been  greatly  .tediiced  throtigU 
want  Kjj  auffiitiCTt  focid,.ahd  the  ^^jurioustfectsf^thrdew^ets 
in  these  regioBS..  Thoy  faad<atl!eittpted  ie.Aag  with^them  two 
^«s.  .  b«ides  heavily  JadeiL  skd*..,  «nd  .douS*U«hadsooi. 
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1>teD  c6ih($elled  16  abaitdofi  niuiib  of  their  bnrden,  a&d  leave  one 
boat  on  tfae  above  of  King  William's  Isbnd,  where  it  was  Couiid 
by  M'Qintock,  near  the  middle  of  the  west  coast,  containing 
two  skeletons.  The  route  adopted  was  the  shortest  possible, 
but  their  stnsiigUi  and  tajifffies  h^  failed,  and  at-tfaat  season 
-of  the  ytat  ihB  -iao(W-<xi*ttttd  land  afforded  no  subsistence. 
An  ioU  Eskimo  woman  stated  that  the^  hetok  men  fell  down 
and  died  «B  they  wdkied,'*  and;  as  Sir  Johb  Richardson  has  veil 
said,  tliey  **  foiged  tiie>1a&t  link  o£  the  North-West  Passage  with 
thdr  Mves;''  all' that  can  he.  gathered,  one  Of  the  ships 

must  have  been  crushed  in  the  ice  and  sunk  in  deei^  water,  and 
the  other,  stranded  on  the  sikiite  of  Eling  William's  Island,  lay 
there  for  yean,  foiinniiig  a  mme  trf  wealth  for  the  otaghbout^ 
Eskimo;  ■  '  ' 

llus  is  all  we  know  of  the  hte  of  F^anUin  and  his  brave  men. 
His  memory  is  dierished  as  one  of  the  most  conspicuous  of  the 
naval  heroes  of  Britain,  and  as  one  of  the  most  successful  and 
daring  of  her  explorers.  He  is  certainly  entitled  to  the  honour 
o[  bang  Ute  first  diacorerer  <^  the  Korth-West  Passage ;  the 
-^oint  reached  by  Ihe  ships  having  brought  falm  to  ^thhi  a  few 
-miles  of  tite  known' witets  of  America,  apd  on  the  monument 
erected  to  him  by  his  country,  in'  Waterloo  Place,  London, 
this  honour  is  justly  awarded  to  him  and  his  companions, — a 
fact  which  was  also  itfflrmed  by  the  president  of  the  Royd  Geo- 
-grafihical  Society,  when  presenting  their  gold  medal  to  Lady 
Franklin  in  1B60.  On  the  26th  of  October  1852  FranUSn  had 
been  promoted  to  the  rank  of  rear-admiral.  He  left  an  only 
daughter  by  his  first  nuirnage.  Lady  Franklin  died  in  1875 
at  the  age  of  ei^ty-three,  and  a  fortnight  after  her  death  a  fine 
monument  was  tmveiied  in  Westminster  Abbey,  aimmemorating 
the  heroic  dee^  and  fate  of  Six  John  Franklin,  and  the  ins^>ar- 
able  connexion  of  Lftdy  Fnmklln%  name  wi^  the  fame  of  her 
husband. ,  Most  of  the.  relics  brought  home  by  M'Clintock  were 
presented  by  I^dy  Fraiiklin  to  the  United  Service  Museum, 
while  those  givfen  by  Dr  lEUe  to  the  admiralty  are  deposited  in 
Greenwich  hospital.  In  1864-1869  the  American  explorer 
Captain  Hall  made  tWo  journeys  in  endeavouring  to  trace  the 
remnant  of  Franklin's  party,  bringing  back  a  number  of  addi- 
tional relics  and  some  information  confinnatoly- of  that  given 
by  M'CUntock,  and  in  1878  Lieutenant  F.  Schwatka  of  the 
United  States  army  and  a  companion  made  a  final  land  search, 
but  althou^  accomi^ishing  a "  remvkaUe  record  of  travel 
discovered  nothing  vi^ch  threw  any  fre^  li^t  oti  the  history 
of  the  expedition. 

See  H.xivTiaai,  Life  ef  Sir  John  Fhrnim  (1896). 

'  FRANKUN,  WaUAM  BUEL  (1823-1903),  Federal  general 
in  the  American  Civil  War,  was  bom  at  York,  Pennsylvania, 
on  the  37th  of  February  1823.  He  graduated  at  West  Point,, 
at  the  head  of  his  class,  in  1843,  was  commissioned  in  the  En^neer 
Corps,  U.S.A.,  jmd  served  with  distinction  in  the  Mexican  War, 
recdving  the  brevet  of  first  lieutenant  for  his  good  conduct  at 
Buena  Vi^ta,  in  wluch  action  he  was  on  the  staff  of  General. 
Tayltn:.  After  the  war  he  was  engaged  in  miscellaneous  engineer- 
itig  work,  becoming  a  first  lieutenant  in  1853  and  a  captain  in 
1857.  Soon  after  the  outbreak  of  the  Civil.  War  in  1861  he  was 
made  colonel  of  a  regular  infantry  regiment,  and  a  few  days 
later  brigadier-general  of  volunteers.  He  led  a  brigade  in  the 
first  battle  of  Bull  Run,  and  on  the  organization  by  McClellan 
of  the  Army  of  the  Potomac  he  received  a  divisional  command. 
He  commanded  first  a  division  and  then  the  VI.  Corps  in  the 
operations  before  Richmond  in  1862,  earning  the  brevet  of 
brigadier-general  in  the;  U.S.  Army;  was  promoted  major- 
general,  U.S.V.,  in  July  1862;  commanded  the  VI.  corps  at 
South  Mountain  and  Antietam;  and  at  Fredericksburg  com- 
manded the  "  Left  Grand  Divisipn  "  of  two  corps  (I.  and  VI.). 

'  His  part  in  the  last  battle  led  t:<i  charges  of  disobedience  and 
ioegligence  being  preferred  against  him  by  the  commanding 

,  general,  General  A.  it.  I^umside,  cm.  whidi  tht  congressional 
'Committee  on  the  c6bdti(*t  of  the  war  reported  unfavourablyi 
to  Franklin,  largely, '  it  seems,  because  Bumside's  orders  to 
Franklin  were  not  piit  In  evidence.  Bumside  had  issued  on  the 
33rd  of  jAnuiuy  1863  an  order  relieving  Franklin  froih  duty, 
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and  Franklin's  only  <id»ef  sefyic6  ii  &e  war*  was-  as  coinmand^r 
(tf  the  XIX.  corps  in  the  abortive  Red  River  Expedition  of  1864. 
In  this  expedition  he  received  a  seVere  wound  at  tfae  action  of 
Sabine  Cross  Roads  (April  8,  1664),  in  consequence  of  wMdi  he 
took  no  farther  active  part  idi  the  war.  He  served  for  a  time  on 
the  retiring  board,  and  was  captured  'by  the  Confederates  on 
the  zith  of  July  1864,  but  ttcaped  the'same  nl|^.  In  1865  he 
was  brevetted  mAjor-senenl  in  tie  regular  army,  and  In  1866 
he  was  retired.  After  the  war  General  FVanklin  was  vicx- 
president  of  the  C<^'s  Patent  Firearms  Manufacturing  Company, 
was  president  of  the  commission  to  lay  out  Long  Island  City, 
N.Y.  (r87i-i872),  of  the  commission  on  the  buil^g  of  the 
Connecticut  state  house  (1872-1873},  and,  from  1880  to  1899,  of 
the  board  of  managers  of  the  national  home  for  disabled  volunteer 
soldiers;  as  a  commissioner  of  the  United  States  to  the  Paris 
Exposition  of  1889  he  was  made  a  grand  officer  6f  the  Le|^on 
of  Honour;  and  he  was  for  a  time  a  director  of  the  Panama 
railway.  He  died  at  Hartford,  Connecticut,  on  the  8th  of  Mardi 
1903.  He  wrote  a  pamphlet.  The  Gating  Gun  for  Service  A^ore 
and  Afioai  (.iS-ji)^ 

See  .4.  Reply  of  Major-Generql  WiUiatn  B.  Frank^n  to  the  S^bort 
of  liu  Joint  Committee  of  Congress  oh  the  Conduct  <f,'the  WarjNew 
York,  1863;  and  ed.,  1867),  and  Jacob  L.  Greene,  Cen.-  W.  B. 
Franiiia  and  the  QperaHomsaf  ihel^n^attko  Batik  if  Fifiii^ 
burg  (Hartford,  1900). 

FRANKLIH,  an  orguiized  district  of  Canada,  extending  fi^m 
the  Arctic  Circle  to  the  North  Pole.  It  was  formed  by  order-itt- 
council  on  the  and  of  Octgber  1895,  and  includes  numerous 
islands  and  peninsulas,  such  as  Bai^  Prince  Albert,  Victoria, 
Wollaston,  King  Edward  and  Baflin  Land,  Melville,  Bathurst, 
Prince  of  Wales  and  Cockbum  blands.  Of  these,  Baffin  I^nd 
alone  extends  south  of  the  Arctic  Orcle.  The  area  is  estimated 
at  500,000  sq.  m.,  but  the  inhabitants  consist  of  a  few  Indians, 
Eskimo  and  fur-traders.  Musk-oxen,  polar  bears,  foxes  and 
other  valuable  fur-bearing  animals  are  found  in  large  numbers. 
The  district  is  named  after  Sir  John  Franklin. 

FRANKUN,  a  township  of  Norfolk  county,  Massachusetts, 
U.S.A.,  with  an  area  of  29  sq.  m.  of  rolling  surface.  Pop.  (1900) 
5017,  of  whom  1350  were  foreign-born;  (1905,  state  census)  5244; 
(1910  census)  5641.  The  principal  vlUage,  also  named  Franklin, 
is  about  27  m.  S.W.  of  Boston,  and  is  served  by  the  New  York, 
New  Haven  &  Hartford  railway.  Franklin  has  a  public  library 
(housed  In  the  Ray  memorial  building  and  containing  7700 
volumes  in  1910)  and  is  the  seat  of  Dean  Academy  (tJniversdist ; 
founded  in  1865),  a  secondary  school  for  boys  and  girls.  Straw 
goods,  felt,  cotton  and  woollen  goods,  pianos  and  printing  presses 
are  manufactured  here.  The  township  was  incorporated  in 
1778,  previous  to  which  it  was  a  part  of  Wrentham  (1673). 
It  was  the  first  of  the  many  places  in  tfae  United  States  named 
in  faonour  of  Benjamin  Franklin  (who  later  contributed  books 
for  the  public  library).    Horace  Mann  was  bom  here. 

FRANKLIN,  a  dty  of  Merrimack  county,  New  Hampshire, 
U.S.A.,  at  the  confluence  of  the  Pemigewasset  and  Winnepe- 
saukee  rivers  to  form  the  Merrimac;  about  95  m.  N.N.W.  of 
Boston.  Pop.  (1890)  4085;  (1900)  5846  (1333  foreign-bom); 
(1910)  6132;  area,  about  14.4  sq.  m.  Franklin  is  served  by 
tfae  Con(»>rd  Diviaon  of  tfae  Boston  &  Maine  railway,  with  a 
branch  to  Bristol  (t$  m.  N.W.)  and  anothei'  connecting  at 
Tilton  (about  5  m.  E.)  with  the  White  Mountains  Division.  It 
contains  the  villages  of  Franklin,  Franklin  Falls,  Webster  Place 
and  Lake  City,  the  last  a  summer  resort.  The  rivers  furnish 
good  water  power,  which  is  used  in  the  manufacture  of  a  variety 
of  commodities,  including  foundry  products,  paper  and  pulp, 
woollen  goods,  hoaery,  saws,  needles  and  knitting  machines. 
The  water-works  are  owned  and  operated  by  the  municipality. 
Here,  in  what  was  then  a  part  ^  the  town  of  Salisbury,  Daniel 
Webster  was  bom,  and  on  the  Webster  farm  fs  the  New  Hamp- 
shire orphans'  home,  ratabl^ed  in  1871.  llie  town  of  Franklin 
was  formed  in  1828  by  the  union  of  portions  of  Salisbury, 
Sanboroton,  Andover  and  Northfield.  The  earliest  settlement 
within  its  limits  was  made  in  1748  in  the  portion  taken  ftom 
Salisbury.  FrankKn  was  Incorporated  as  a  dty  In  1895. 
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FBAHKUNf  a.dfy  and  Uie  cpui)ty-;a^  pf  Vraango  county, 
Pennsylvania,  U^A.,  at  .tbe  confluence  of  Frqich  Creek  andj 
Allegheny  river,  about  ss  m,  S.  by  E,  oi^  £fie,  in  .the  N.W.  p4Tt 
of  the  state.  Fop.  (1890)  6221;  (1900).  .73^7,.  of  whoqi  4S9' 
were  foreign-bprn.  Franklin  is  served  by  the  Erie,  the  Pennsyl- 
vania, the  Lake  Shore  &  Michigan  Southern,,  and  theFrankJjn 
&  Clearfield  railways.  Its  streets  are  broad  and  well  paved  and: 
shaded,  and  there  are  two  public  parks,  .a  public  library  and 
many  handsome  residences.  Franklin  is  th^  centre  of  the  chief' 
oil  region  of  the  state,  and  from  it  greaf^  quantities  of  refined  oil 
are  shipped.  Natural  gas  also  abounds.  The  dty 's  manufacture 
include  oiL-Tyell  supplies,  boilers,  engines,  ste^  castings,  irpn' 
goods,  himber,  bn<^  asbestos  goods,  manifolding  paper  and 
flour.  On  the  site  of  the  {uresent  city  the  French  buUt  in  1754 
a  fortification,  Fort  Machault,  which  afUx  the  capture  ^  Fort 
Duquesne  by  the  J^ngllsh  was  a  rallying  place  foriJndtans  allied 
with  ii^e  French.  In  1759  the  French  aba^donect  and  completely 
destroyed  the  fort;  and  in  the  following  year  the  English  built 
in  the  vidmty  Fort,  Venango,  which  was  captured  by  tfa^  Indians ; 
in  1763  during  the  Conspiracy  of  Pontiac,  the  whole  garrison 
being  massacred.  In  1787  the  United  States  built  Fort  franklin 
(about  I  nj.  above  the  mouth  of  Frendi  Creek)  as  a  protection 
against  the  Indians;.  ;in  1796  the  troops  were  removed  to  a 
stzmgly  biUlt  .and  well>-fortified  wooden  building,  known  as 
"  Old  Garrison,"  at  the  mouth  of  French  Creek,  and  in  1803 
they  were  permanently  withdrawn  from  the  ntt^hbourbood. 
Franklin  ^ras  laid  out  as  a  town  in  1795,  was  ukcorporated  as  a 
borough  in  1828,  and  was.  chartered  as  a  dty.in  186S.  Most  of 
its  growth  dates  fron^  the  discovery  of  oil  in  i860. 

PRAllKUK.  a .  town  .  and  the  county-seat  of  Williamson 
county,  Tennrasee,  U.S.A.,  in  the -central  part  of  the  state, 
on  the  Harpeth  river,  and  about  20  m.  S.W.  of  Nashville,  fop. 
(1890)  2250;  {1900)  2180.  BYanklin  is  served  by  the  Louisville 
&  Nashville  railway.  It  is  the  seat  of  the  Tennessee  Female 
College  and  the  .Battle  Ground  Academy,  and  its  chief  objects 
of  interest  are  the  battle-ground,  the  Confederate  cemetery  and 
the  Confederate  monument.  During  the  Civil  War  Frapklin 
was  the  scene  of  a  minor  engagement  on  the  loth  of  April  1863, 
and  of  a  battle,  celebrated  as  one  of  the  most  desperately  fought 
of  the  war,  which  took  place  on  the  3Qth  of  November  1864. 
The  Union  general  Scfaofield,  who  was  slowly  withdrawing  to 
Nashville  before  the  advance  of  General  J.  B.  Hood's, army, 
which  he  was  ordered  to  hold  in  check  in  order  to  give  Thomas 
time  to  prepare  for  , battle  (see  Aueiqcan  Civil  War,  §  32), 
was  unable  immediately  to  cross  the  Harpeth  river  and  was 
compelled  to  entrench  his  forces  south  of  the  town  until  his 
wagon  trains  and  artillery  could  be  sent  over  the  stream  by 
means  of  two  small  bridges.  In  the  afternoon  Schofield's  out- 
posts and  advanced  lines  were  attacked  by  the  Confederates 
in  full  strength,  and  instead  of  withdrawing  as  ordered  they 
made  a  determined  stand.  Thus  the  asailants,  carrying  the 
ad^ranced  works  by  storm,  rushed  upon  the  main  defences,  on 
the  heels  of  the  broken  advanced  gtiard,  and  a  general  engage- 
ment was  brought  on  which  lasted  from  3-30  until  nine 
o'clock  in  the  evening.  Against,  it  is  said,  thirteen  separate 
assaults,  all  delivered  with  exceptional  fury,  Schofield  managed 
to  hold  his  position,  and  shortly  before  midnight  he  withdrew, 
across  the  river  in  good  .order.  The  engagement  was  indecisive 
in  its  results,  but  the  Union  commander's  purpose,  to  hold  Hoqd  . 
momentarily  in  check,  was  gained,  aqd  Hood's  effort  to  crush 
Schofield  was  unavailing.  The  losses  were  very  heavy;.  Hood's 
'effective  forces  in  the  engagement  numbered  about  27,000, 
Schofield's  about  28,000;  the  Confederate  losses  .(excluding 
cavalry)  were  about  6500,  excluding  the  slightly  wounded; 
six  general  officers  were  killed  (including  Major-General  .P.  R. 
Cleburne,  a  brave  Irishman  who  had  been  a  corporal  in  the 
British  army),  six  wounded,  and  one  captured;  the  Union  losses 
(excluding  cavalry)  were  2326.  In  two  of  the  Confederate 
brigades  all  the  general  and  field  officers  were  killed  or  wounded. 

See  J.  D.  Cox.  The  BatUe  of  Franklin  (New  York,  1897). 

FRANKLIN,  a  word  derived  from  the  Late  Lat.  francus,  free, 
and  meaning  primarily  a  freeman.   Subsequently  it  was  used 


in,  England,  to  deoiota  »  land-hol4eT(>*i'iho'wa«  ;of  fmet.buA -^Wtt 
of  noble  birth.  Sosiedf:  t)xt  plder/EogUsh  yaaXm  occasioina^ 
use  it  to  mean  a  liberal  host.  •.The  L^iinionn  of  the  vor4  is 

franchilaHus,.  ..  1 

FRANKLINITE,  a  member  of  .ibhei^^inel  gx^iip^  minerals, 
consisting  of  oxides  of  iron,  mangao^  ^d,  einc  in  varying 
proportions,  (Fe,  Zn,  Mn)'(Fe,  Wn)s'"Q4.  It  oecurs  as  large 
octahedral  crystals  often  ,with  rounded  edges,  and  as  granular 
masses.  The  aHoqr  is  iron-black  ajid  the  jluftre  metallic; 
hardness  6,  spedfic  gravity  5*2.  If  thi^  fegfmbles  magnetite 
in  external  diaractus,  but  iS:  readily  distinguished  from  this  by 
the  fact  that  it  is  only  slightly  magnetic.  ,  It  is  fovad  in  consider- 
ate ajooount,  wsociated  with  ;^nc  minez^.  (^i^teaod  willesiiite) 
in  crystalline  limestone,  at  Franklin  Ftunace,  New  Jeisey, 
where  it-is  mined  as  an  <»»  aiinc  (oontainupg  5  to.^o%  of  the 
metal);  after  the  eoctrac^on  of  the. zinc,  the  residue  is  used  in 
the  manufacture  of  spiegeleisen  (the  mii^eial  containing  15  to 
20%  of  manganese  oxides).  Assooiated  with  fr^nklinite  at 
Franklin  Furnace,  B,nd  found  als9  at  some  oth^T;  localities, 
is  another  member  of  the  spinel  group,,  na^nely,  gahnite  .qr 
zinc-spinel,  which  is  ^  zinc  aIuminate,  Z$iAliQ4,,  with- a. little  pf 
the  zinc  replaaed  by  iron  and  manganese-i      '  '  ,  .' 

FRANK-MARRIAGE  {liberum  nutrit^^uifi,),  in  real  property 
law,  a  spiecies  of  estate  tail,  now  obsolete..  When  a  man  w£^ 
seized  of  land  in  fee  simple,  and  gave  ;t  to  a  daughter  on  marriage, 
the  daughter  and  her,  husband  were  tesme^  the  ^poees  in  fnudi- 
maniage,  because  they  held  the  land  granted  tp  them-  and  the 
heirs  ot  their  two  bodies  free  from  all  manner  o£  service,  except 
fealty,  to  the  donor  or  his  heiis  unril.  the  fourth  degree  of  con- 
sanguinity from  the  donor  was  passed.  This  right  of  4  freeholder 
so  to  give  away  his  land  at  will  was  first  recognized  in  the  reign 
of  Henry  U.,  and  became  up  to  the  reign  o{  Elizabeth  the  most 
usual  kind  of  settlement.  , 

FRANKPLEDGE  (Lat.  francum  ptegium), .  an  early  English 
institution,  consisting  (as  defined  by  Stub^s)  of.  an  association 
for  mutual  security  whose  members,  according  to  Hallan^, 
"  were  perpetual  bail  for  each  other."  The.custpiq  whereby  the 
inhabitants  of  a  district  were  responsible  for  any.  crime  or  injui^ 
committed  by  one  ,of  their  number  ia  old  ai^  widespread;  it 
prevailed  in  England  before  the  Norman  Conquest,  and  is  an 
outcome  of  the  jearlier  principle  whereby  this  responsibility 
rested  on  kinship.  Thus  a  law  of  Edgar  (d.  975)  says  "  and  lot 
every  man  ^  order  that  he  have  a  ^orA  (or  surp^y),  and  let  the 
borh  then  bring  and  hold  him  to  every  justice;  and  if  any  one 
then  do  wrong  and  run  away,  let  the  borh  bear  that  which  he 
ought  to  bear";  and. a  law  of  Canute  about- icjjo. says  "and 
that  every  <me  be  brought  into  a  hundred  and  in  ^rh,  and  let 
the  borh  hold  and  lead  him  to  every  plea."  About  this  time 
these  societies,  each  having  its  headman,  were  called  frUhborhs, 
or  {)eace-borhs,  and  the  Normans  translated  the  Anglo-Saxon 
word  by  fruikpledge.  But  .the  histosy  of  the  frankpledge 
proper  begins  not  eariier  than  the  tiipe  of  the  Norman  Conque^. 
The  laws,  which  although  called  the  laws  of  Edward  the  Confessor 
were  not  drawn  up  until  £|.bout  1130,  contain  a  clause  about 
frithborhs  which  decrees  that  in  every  place  societies  of  ten  men 
shall  be  formed  for  mutual  security  and  reparation.  And 
before  this  date  Williarn  the  Conqueror  had  ordered  that  "  every 
one  who  wishes  to  be  regarded  as  free  must  be  jn  a  pledge,  and 
that  the  pledge  must  hold  and  bring  him  to  justice  if  he  commits 
any  offence  and  the  laws  of  Henry  L  ordered  evCTy  perscm 
of  substance  over  twelve  years  of  age  to  be  enrolled  in  a  frai^- 
pledge.  This  association  of  ten,  or  as  it  often  was  at  a  later,  date 
of  twelve  men,  was  also  called  a  ti1king,>ox  decimal  and  in  the 
north  of  England  was  known  as  tetf^fOMne  tale. 

The  view  of  frankpledge  {visas  francipkgii),  or  the  duty  of 
ascertaining  that  the  law  with  regard  to  frankpledges  was  com- 
plied with,,  was  in  the  hands  of  the  sheriffs,  who  held  an  itinerant 
court  called  the  "  sheriff's  toum  "  f<f  this  and  other  purposes. 
This  court  was  held  twice  a  year,  .but,i;i  1217  it  was  ordered 
that  the  view  of  frankpledge  should  only  be  taken  once — at 
Michaelmaai,  Introduced  at  or  be/or^.  the  time  of  Henry  I., 
the  view  was  regulated  by  the  Assize  of  .Clarendon  of  x  166  and 
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1^  MAgiis  data  tfb  xeUnued  itt  xsi?.  Alt&bugtftHe  fttMker  M 
thtse  tayb  btrew  up<m  ^  fact  that  tfae  ahezifi's  soperviibry 

powers  are  universal  many  men  did  not  attend  his  toon.  Some 
lotds  of  niBQM^  and  of  hundreds  held  a  court  of  their  own  for 
view  of  fra^oki^edgt,  and'  in  the  13th  century  it  may  be  fairly 
said  '*  bf  all  the  ^ncHises,  the  royal  rights  in  private  hands, 
view  of  f ranlLpSedge  is  perhaps  the  connnonest."  At  the  end  of 
the  same  century  the  court  for  the  view  of  frankpledge  was 
genertdly  Jtnown  as  the  court  leet^  and  was  usually  a  manorial 
tourt  in  private  hands.  However,  the  principle  of  the  frank- 
piadge  wAs'  tftiU^niorced.  Thus  Bracton  says  *•  every  male  of 
the  age  of  twelve  yean,  be  he  free  be  he  serf,  ought  to  be  in 
^mkpledge,"  but  he  allowB  for  certain  exertions. 

As  the  word  f  ranki^edge  denotes,  these  societies  were  origjnally 
oonc^ned  oidy  witn  freemoi;  but  the  unfree  were  aftwwards 
admitted,  and  during  the  zjth  century  the  frankpledges  were 
compose<^  chiefly  of  villains.  From  petitions  presented  to  parlia- 
itaent  in  1576  it  seems  that  the  view  of  frankpledge  was  in  active 
operation  at  this  t^e,  but  it  soon  began  to  fall  into  disuse,  and 
its  complete  decay  ctfinddes  With  the  new  ideas  of  goverimient 
introduced  by  the  Tudors.  In  a  formal  fashion  courts  leet  for  the 
view  of  frankpledge  were  held  in  the  time  of  the  jurist  Selden, 
ihd  a  few  of  tluse  have  survived  imtil  the  present  day.  Sir  F. 
Patgrave  has  asserted  thnt  the  view  of  lrai±pledge  was  unknown 
in  that  part  of  the  Coontiy  which  had  been  included  in  the 
kingdom  of  Korthumbria.  This  statement  is  open  to  question, 
but  it  ii  highly  prdbable  that  the  system  was  not  so  deeply 
rooted  in  this  part  of  England  as  elsewhere.  The  machinery 
of  the  frankpledge  was  probably  used  by  Henry  II.  when  he 
introduced  the  jury  of  presentment;  and  commenting  oil  this 
Connexion  F.  W.  Maitland  says  "  the  duty  of  produdng  one's 
neighbour  to  answer  accusations  (the  duty  of  the  frankpledges) 
could  weH  be  converted  into  the  duty  of  telling  tales  against  him." 
The  system  of  frankpledge  prevailed  in  some  English  boroughs. 
Sometimes  a  court  for  view  bf  Srankpledge,  called  in  some  places 
a  MfcMifon,  wbereat  the  mayor  or  the  baOiffe  presided,  was 
held  for  the  whde  boroiigh;  in  other  cases  the  borough  was 
divided  into  wards,  or  into  ligts,  each  of  which  Irad  its  separate 
court. 

SeePollockattdtetW.H«tory(!f£ff«/w*Iaw(i»t>5)i  CWaitz, 
Deutsche  Veifassunisgeschichte,  Band  i.  (1880);  and  W.  Stubbs, 
ConsHtiUionai  History,  vol.  i.  (1897). 

PRANKS,  SIR  AUGUSTUS  WOLLA6T0K  (i826-i897);£DgHsh 
antiquary,  was  bom  on  the  20th  of  March  1826,  and  was  educated 
at  Etop  and  at  Trinity.  College,  Cambridge.  He  early  showed 
incUnation  for  antiquarian  pursuits,  and  in  1851  was  appointed 
assbtant  in  the  Antiquities  Department  of  the  British  Museum. 
Here,  and  as  director  of  the  Society  gf  Antiquaries,  an 
appointment  he  received  in  1858,  he  made  himself  the  first 
authority  in  England  upon  medieval  antiquities  of  all  descrip- 
tions, updn  porcelain,  glass,  the  manufactures  of  savage  nations, 
and  in  general  upon  all  Oriental  curiosities  and  works  of  art  later 
than  the  Classical  period.  In  1866  the  British  and  medieval 
antiquities,  with  the  ethnographical  collections,  were  formed  into 
a  distinct  department  under  his  superintendence;  and  the  Christy 
collection  of  ethnography  in  Victoria  Street,  London,  prior  to  its 
amalgamation  with  the  British  Museum  coUections,  was  also 
imder  his  care.  He  became  vice-[nesident  and  ultimately 
president  of  the  Society  of  Antiquaries,  and  in  1878  declined  the 
principal  Ubrariansfaip  of  the  museum.  He  retired  on  fait 
seventieth  birthday,  X896,  and  died  on  the  31st  ^  May  1897. 
His  ample  foVtune  was  largely  devoted,  to  the  collection  of 
ceramics  and  precious  objects  of  medieval  art,  most  of  which 
became  the  property  of  the  nation,  either  by  donation  in  his 
lifetime  or  by  bequest  at  his  death.  Although  chiefly  a  medieval 
antiquary,  Ftanks  was  also  an  authority  on  classical  art,  especially 
Roman  remains  in  Britdn:  he  was.  also  greatly  interested  in 
book-marks  and  lilayihg-cards,  of  both  of  whidi  he  formed 
iinportant  collections.  He  edited  Kemble's  £C(^ae  'Ferales, 
ahd  wrote  iitnneri'us'^  memoirs  'on  arc}iaeological  subjects. 
Peifaaps  his  mdst  important  work  of  this  class  is  the  cat^gue 
of  his  owh  cMUctfon  <n  porcdain. 


PRAmS:  ''Tbe^aeme'FruiksseenJstohBvi^beai^venlnthe 
4th  century  to  a  group  of  Germabic  peoples  dwdUng  north  of 
the  Mida  and  rau^ng  a&  far  ias  the  ^drte  of  tiie-  NMth  Sea; 
south  bf  the  Main  was  the  home  of  the  Alamanni.  The  names  <tf 

some  of  these  tribes  have  come  down  to  us.  On  the  Tabula 
PeUtingeriana  appear  the  "Chamavi  qui  et  Pranci,"  Which 
should  doubtless  read  "  qiii  tt  Ffanci*';  these  Chamavi 
apparently  dwelt  between  the  Yssd  and  the  Ems.  Later,  we 
find  them  a  little  farther  south,  on  the  banks  of  the  Rhine;  in 
the  district  called  Hamalant,  and  it  is  their  customs  which  were 
brought  together  in  the  9th  century  in  the  document  known  as 
the  Lex  Francorum  Ckamavehtm.  After  the  Chamavi-  we  may 
mention  the  Attuarii  or  Chattuarii,  who  are  referred  to  by 
Ammianus  MarcelUnus  (xz.  10,  2):  "  Rheno  ezinde  transmisso, 
region^  pervasit  (Juliunis)  Francorum  quos'  Atthuarios 
vocant."  Later,  the  pagus  Athuriorum  corresponds  to  the 
district  of  Emmerich  and  Xanten.  It  ^ould  be  noted  that  this 
name  occurs  again'  in  the  middle  ages  in  Burgundy,  not  far 
from  Dijon;  in  all  probability  a  detachment  of  this  people  had 
settled  in  that  spot  in  the  sth  or  6th  century.  The  Bructeri, 
Ampsivarii  and  Chatti  may  also  be  classed  among  the  Frankish 
tribes.  Th^  are  mentioned  in  a  celebrated  passage  of  Sulpidus 
Alexander,  which  is  cited  by  Gregory  of  Tours  (llisloria  Fran- 
corum, ii.  9).  Sulpidus  shows  the  general  Arbogtot,  a  barbarian 
in  the  service  of  Rome,  seeking  to  take  vengeance  on  the  Frai^ 
(392): "  CoDecto  eurcitu,  transgressus  Rhenum,  Bricteros  ripae 
proximos,  pagum  etiam  quem  Chamavi  incohint  depopulatus 
est,  nullo  imquam  occursante,  nisi  quod  paud  ex  Ampsivariis 
et  Catthis  Marcomere  duce  in  ulterioribns  collium  jugis 
apparuere."  It  is  evidently  this  Marcomeres,  the  chief  of  these 
tribes,  who  is  regarded  by  later  historians  ias  the  father  of  the 
legendary  Faramimd  (Pharamimd)  although  in  fact  Marcomeres 
has  nothing  to  do  with  the  Salian  Franks. 

The  eariiest  mention  in  history  of  the  name  Franks  is  the 
entry  on  the  Tabula  PeuUngerianaf  at  least  if  we  assume  that 
the  term  "  et  Frand  "  is  not  a  later  onendation.  The  eariiest 
occurrence  of  the  name  m  any  aizthor  is  in  the  VUa  Antdiam 
of  Vopiscus  (ch.  vi!.).  When,  in  241,  AureHan,  who  wa^  then 
only  a  tribune,  had  just  defeated  some  Franks  in  the  neighbour- 
hood of  Main2  and  was  mardiing  against  the  Persians,  his  troops 
sang  the  following* refrain: 

Mille  Sarmatas,  mille  FrancoSt  semd  et  semel  occidimiia; 
"      Mille  Peraas,  quaerimus.  1 

All  these  Germanic  tribes,  which  were  known  from  the  3rd 
century  onwards  by  the  generic  name  of  Franks,  doubtless  spoke 
a  similar  dialect  and  were  governed  by  customs  which  must 
scarcely  have  differed  from  one  another;  but  this  was  all  they 
had  in  common^  Eadi  tribe  was  political^  independent;  they 
formed  no  confederations.  Sometimes  two  or  three  tribes  joinra 
forces  to  wage  a  war;  but,  the  struggle  over,  the  bond  was  broken, 
and  each  tribe  resumed  its  isolated  life.  W^tz  holds  with  some 
show  of  probability  that  the  Franks  represent  the  andent 
Istaevones  of  Tadtus,  the  Alamanni  and  the  Sastns  representing 
the  Herminones  and  the  Ingaevones. 

Of  all  these  Frankish  tribes  one  espedally  was  to  become 
prominent,  the  tribe  of  the  Salians.  They  are  mentioned  for  the 
£rst  time  in  358,  by  Ammianus  Marcellinus  (xvii.  8, 3),  who  says 
that  the  Caesar  JtUian  "  petit  primos  omnium  Francra,  videlicet 
eos  quos  coQsuetudo  Salios  appellavit."  As  to  the  origin  of  the 
name,  it  was  long  held  to  be  derived  from  the  river  Yssel  or  Saal. 
It  is  more  probable,  however,  tlmt  it  arose  from  the  fact  that 
the  Salians  for  a  long  period  ocxupied  the  shores  of  the  salt  sea.' 
The  Salians  inhabited  the  sea-coast,  whereas  the  Ripuarians 
dwelt  on  the  banks  of  the  river  Rhine. 

The  Salians,  at  the  time  when  they  are  mentioned  by 
Ammianus,  occupied  Toxandria,  i.e.  the  region  south  of  the 
Meuse,  between  that  river  and  the  Scheldt.  Julian  defeated  them 
completely,  but  allowed  them  to  remain  in  Toxandria,  not,  as 
of  <dd,  ,  «p  .  conquerors,  but  as  foederaii  of  the  Romans.  They 
peifaaitf  paid  tribute,  ami  tiMy  oatafaly-  furnished'  Rome  with 

>  Their  legends  are  connected  irith  the  sea,  the  name  Merovcvs 
Bignifying  "  jaea-bdrn.*' 


Digitized  by 


Google 


soldiers;  Solii  seniont  'tuid  Salii  yuiwra  axe  meatiaatA  in 
NoUtta  dignitatunir  and  Salii  appear  among  the  auxilia  palatina. 

At  the  end  «f  the  4th  century  and  at  the  beginning  of  the  5th, 
when,  the  Roman  lefpons  withdrew  from  the  banks  of  the  Rhine, 
the  Saliass  installed  tfaems«lves  in  the  district  as  an  indep^ident 
peoiUe.  The  place-nunes  became*  entirely  Germanic;  the 
Latin  buctguage  disappeared;  and  the  Christian  reUffioa  suffen^ 
a  .check,  for  the  Franks  were  to  a  man  pagans.  The  Saltans 
wer^  subdivided  into  a  certain  number  of  tribes,  each  tribe 
placing  at  its  bead  a  king,  distinguished  by.  his  long  hair  and 
chosen  from  the  most  noble  family  (Historia  Francortm,  ii.  9). 

The  most  ancient  of  these  kings,,  reigning  over  the  principal 
tribe,  who  is  known  to  us  is  Chlodio.'  According  to  Gregory 
of  Tours  Chlodio  dwelt  ai  a  place  called  Di^argum,  which  it  is 
impossible  to  identify.  Towards  431  he  crossed  the  great  Roman 
road  from  Bavay  to  Cologne,  which  was  protected  by  numerous 
forts  and  had  long  arrested,  the  invasions  of  the  barbarians.  He 
then  invaded  the  territory  of  Anas,  but  was  severely  defeated  at 
Hesdin-le-Vieux  by  Aetius,  the  commander  of  the  Roman  army 
in  Gaul.  Chlodio,  however,  soon  took,  his  revoige.  He  explored 
the  region  of  Cambrai,  sdzed  that  town,  and  occupied  all  the 
country  as  far  as  the  Somme.  At  this  time  Toumu  became  the 
capital  of  the  Salian  Franks. 

.  After  Chlodip  a  certain  Meroveus  (Merowech)  was  king  of  the 
Salian  Franks-  We  do  not  know  if  he  was  the  son  of  Chlodio; 
Gre^ry  of  Tours  simply  says  that  be  belonged  to  Chlodio's  stock 
— "  de  hujus  stirpe  quidam  Merovechum  regem  fuisse  adsemnt," 
— and  then  only  gives  the  fact  at  second  .hand.  Perhaps  the 
remarks  of  the  Byzantine  historian  Priscus  may  refer  to  Meroveus. 
A  king,  of  the  Franks  having  died,  his  two.  sons  disputi;d  the 
power.  The  elder  journeyed  into  Fannoiua  to  obtain  support 
from  Attila;  the  younger  betook  himself  to  the  imperial  court 
at  Rome.  "I  have  seen  him/'  writes  I^scus;  "hxt  was  still 
very  young,  and  we  all  remarked  his  fair  hair  which  fell  upon 
his  shoulders."  Aetius  welcomed  him  warmly  and  sent  him 
back  a  friend  and  foederatus.  In  any  case,,^ yentually,  Franks 
fought  (451)  in  the  Roman  ranks  at  the  great  battle  of  Mauriac 
(the  Catalaunian  Fields),  which  arrested  the  progress  of  Attila, 
into  Gaul;  and  in  the  VUa  Lupi,  which,  though  undoubtedly 
of  later  date,  is  a  recension  of  an  earlier  document,  the  name 
of  Meroveus  appears  among  the  combatants.  Towards  457 
Meroveus  was  succeeded  by  his  son  Childeric.  "At  first  Childeric 
was  a  faithful  foederatus  of  the  Romans,,  fighting  for  them 
against,  the  Visigoths  and  the  Saxons  soutib  .of  the.Loure;  but 
he  soon  sought  to  make  himself  independent  and  to  extend  his, 
conquests.  He  died  in  481  and  was  succeeded  by  his  son  Clovis, 
who  conquered  the  .whole,  of  GaxU  with  the  exception  of  the 
kingdom  of  Burgundy  and  Provence.  Clovis  made  his  authority 
recognized  over  the  other  Salian  tribes  (whose  kings  dwelt  at 
Cambrai  and  other  cities),  and  put  an  end  to,  the  domination  of 
the  Ripuarian  Franks. 

These  Ripuarians  must  have  comprised  a  certain  number  of 
Frankish  tribes,  such  as  the  Ampsivarii  and  the  Bructeri.  They 
settled  in  the  5th  century  in  compact  masses  on  the  left  bank  of 
the  Rhine,  but  th^ir  p^^ress  was  slow.  It  was  not  until  the 
Christian  writer  Salvian  (who  was  born  about  400)  had  already 
reached  a  fairly  advanced  age  that  they  were  able  to  seize 
Cologne.  The  town,  however,  was  recaptured  and  was  not 
definitely  in  their  possession  unt,il  463.  The  Ripuarians  sub- 
sequently occupied  all  the  country  from  Cologne  to  Trier. 
Aix-la-Chapelle,  Bonn  and  Ziilpich  were  their  principal  centres, 
and  they  even  advanced  southward  as  far  as  Metz,  which  appears 
to  have  resisted  their  attacks.  The  Roman  civilization  and  the 
Latin  language  disappeared  from  the  countries  which  they 
occupied;  indeed  it  seems  that  the  actual  boundaries  of  the 
German  and  French  languages  nearly  coincide  with  those  o£ 
their  dominion.   In  their  southward  progress  the  Ripuarians 

^  The  chronicler  Fred^arius  and  the  author  erf  the  Liber  historiae 
Francarutn  make  Sunno  and  Marcomeres  his  predecessors,  but  in 
reality  they  were  chiefs  of  other  Frankish  tribes.  The  author  of  the 
Liber  also  dalms  that  ChlOtfio  was  the  son  oC  Pharamund,  bu  thia 
personage  is  quite  legendary.  In  the  Ckronicon  of  Frede^rius  it  is 
ailready  aiffirmed  that  the  Ftanks  are  descended  from  the  Trojans. 


enopuntered' the  Afctroanni,  who,  ab«ady  .jnast«s>  of  Ataacej 
were  endf^avouring  to  extend  their  conquests  in  all  directions. 
There  were  numerous  battles  between  the  Ripuarians  jand  the 
Alamanni;  and  the  memory  of  one^  fought  at  ZU^cb  has.  c<i>me 
down  to  us.  In  this  battle  Sigebert,  the  king  of  the  Ripuarians, 
was  wounded  in  the  hnee  and  limped  diinng  the  remaindn  of 
hislife-^ncehissutnaiDe.Claudus(theLajike).  I^Riptariaiis 
long  remained  allies  of  Clovis,  Sigebert's  soa  Cbloderic  fi^^ting 
tmder  the  king  of  the  Salian  Franks  at  Vouill^  in  507.  Clovis, 
however,  persuaded  Qhloderic  to.  assassinate  his  fathier,  and 
then  pos«d  as  Sigebert's  avenger,  with  the  result  that  ChloderiQ 
was  himself  assassinated  and  the  Ripuarians  raised  Clovis  on 
the  shield  and  chose  him  as  king.  Thus  the  Salian  Franks  united 
under  their  rule  all  the  Franks  on  the  left  bank  of  the  Rhine. 
During  the  reigns  ot  CJovis's  sons,  they  agam  turned  their  eyes 
on  Germany,  and  imposed  their  suzerainty  ,upon  ithe  Franks  on 
the  right  bank.  This  country,  north  of  th?  Main  BoA  the  first 
residence  of  the  Franksi  then  received  the  name  of  Fraiteia 
Orientaiis,  and  became  the  .origin  of-  <me  of  the  ducliies  into 
which  Germany  was  (Uvided  in  loth  qeatuiy-*-tbe  duchy  of 
Franconia  (Franken). 

The  Franks  were  redoubtable  warriois,  and  were .  generally 
of  great  stature.  Their  fair  or  red  hair  was  brought  forward 
from  the  crown  of  the  head  towards  the  forehead,  leaving  the  nape 
of  the  neck  uncovered;  they  shaved  the  face  except  the  upper 
lip.  They  wore  fairly  close  breeches  reaching  to  the  knee  and  a 
tunic  fastened  by  brooches.  Round  the  .waist  over  ,  the  tunic 
was  worn  a  leathern  girdle  having  a  tuxtadirpn  buckle  damascened 
with  silver.  From  the  girdle  hung  the  ^ngle-edged  missile  axe. 
or  frattfisca,  the  scratnasax  or  short  knife,  a  poniard  and  such 
articles  of  toilet  as  sdssors,  a  comb  {of  w<x>d  or  bone),  &c  The, 
Franks  also  used  a  weapon  called  the  framea  (an  iron  lance  set 
firmly  in  a  wooden  shaft) ,  and  bows  and  arrows.  They  protected . 
thenuelves  in  battle  with  a  large  wooden  or  wicker  shield,  the 
centre  of  which  was  ornamented  with  an  iron  bos^  (wnbo). 
Frankish  arms  and  armour  have,  been  found  in  the  ce.meteries 
which  abound  throughout  northern  France,  the  warriors  bong 
buried  fully  ann^.,  ,  . 

See  J.  Grimm,  Deutsche  RechtsaUerthUmer  (GOttingen,  1828); 
K.  MmmiioS yPeutsche  Altertumskunde  (Ber^Lii,  ^£83-1900) ;  E.  von 
Wietersheim,  GeschicHu  der  VSlkeruranderung, '  aria  eq;,  -ed.  by  F. 
Dahn  (Leipz^,  i88o-l88l);  G.  Waitz,  Diidsch^  vJrfdSfuitJ'S' 
geschichte,  vol.  i.  (4th  ed.  revised  by  Zeumet) ;  R.  SchrMer,  "  Die' 
Ausbreitung  der  salisc^nt  ^raiiken,"  i^  'For^bft^am  tw  .^f^^Sfken 
Geschichte,  vol.  xix. ;  K.  X^mprecht,  Fr&nkische  Wanderungen  und 
Ansiedelungen  (Aix-la-Chapeile,  1882);  W.  Schiiltz,  Deutsche 
Gesehichte  voti' der  Urzeit  bis  m  den  KdtoHn^erh.  roX.  ii.  (Stuttg^lrt, 
1896) ;  Fustel  de  Coutajigjes,  Histone  .des  mstituHons-  -poUtieues  de- 
I'ancienne  France-— 1' invasion  germanique  fParis,  1891).  Also  the 
articles  Salic  Law  and  Germanic  Laws,  Early.        (C.  Pf.)  ■ 

FRANZ*  ROBEttt  (1815^1893),  German  composer,  was  bom 
at  Halle  on  the  28th  of  June  1815.  One  of  the  most  gifted  of 
German  song  writers,  he  sujSered  in  early  life,  as  mapy  musicians 
have  suffered,  fnun  the  hostility  of  his  parents  to  a  musical 
career.  He  was  twenty  years  old  when,  his  father's  animosity- 
conquered,  he  was  allowed  to  live  in  .Dessau  to  study  organ- 
playing  under  Schneider.  The  tw;p  years  of,. dry  study  under 
that  famous  teacher  Y^cte  advantag^us  chieSy  in  making  hhn 
unconmionly  intimate  with  the  works,  of  ^ach  and.  ^andel,  his 
knowledge  oi  which  he  showed  in  his  editions  of  t]ie  MatA^ 
Passion,  Magnificat,  ten  cantatas,  >  ai^d  of  the  MessiaJi  and, 
VAllegxo^  thougb  some  of  these  editions  have  long  been  a  . subject, 
of  controversy  among  musicians.  In  1843  he  published  his  first 
book  of  songs,  which:  ultimately  was  f ollow.ed  by  some  fifty  more 
books,  containing  in  all  about  250  songs.  At  Halle,  Franz  filled 
various  public  offices,  including  those  of  organist  to  the  dty, 
conductor  of  the  Sing-akademie  and  of  the  Syn^hony  concerts, 
and  he  was  also  a  royal  music-director  and  master  oi  the  music 
at  the  university.  The  first  book  of  songs  was  warmly  praised 
by  Schumann  and  IJszt,  the  latter  of  wliom  ^note  a  len^hy 
review,  of.it  in  Sditmianq's  pap^.  Die  new  Zeitschrift,  whichj 
later  was  published  separately.  Deafness  had  begun  to  make 
itself  apparent  as  early  as  1841,  and  Franz  suSe^  also  from  a 
nervous  disorder,  which  in  xS68  con^peUed  .him;  to  resign  hia 
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offiou.  Bis  iiitute-waa  tlieri  provided  for  by  list,  l>'3bliuiiim, 
Ftm  MagMitf  and  others,  who  gave  fadm  the  noeipts  <d  a  concert 
tovxi  amoiuitiDg  to  some  100,000  marks.  Fzaas  died  on  the  94th 
of  Octobet  xSpx.  On  his  seventieth  birthday  he  pirfilidted  his 
first  and  <mly  [Manoforte  piece.  It  is  ea^  to  fiud  here  and  there 
among  his  songs  gems  that  are  hardly  less  brilliant  than  the  best 
of  Schumann's.  Certainly  no  musician  was  ev»  more  thoughtful 
abd  more  painstaking.  In  addition  to  songs  he  wrote  a  setting 
for  double  chnr  of  the  iiytfa  Psalm,  and  a  four-part  Kyrie; 
he  also  edked  Astorga's  Stabat  MxOer  and  Durante-'s  Uagaifieat. 

WRAMZbi,  FRANS  MIKAffl*  (1773-1847),  Swedish  poet,  was 
bom  at  UleAfaoKK  in  Finland  on  the  9lji  of  February  ijya. 
At  tH'*T4n  he  ententd  the  unhranlty  of  Abo,  wfaene  be  attended 
the  fectmeaoEH.  G.  Povthan  (1739-1804),  apioneer  in  the  study 
of  Finnidk  history  and  Intend.  He  gnduted  in  1789,  and 
became  doqumiiae  docens"  in  179a.  Three  years  later  he 
started  on  a  tour  throu^  Denmark,  G^nany,  France  and 
England,  returning  in  1796  to  accept  the  office  of  university 
liinazian  at  .^>o.  In  1801  he  became  professor  of  history  and 
ethics,  andin  1808  was  elected  a  member  of  the  Swedish  Academy. 
On  thfroesaonof  Finland  to  Russia,  Franz£n  removed  to  Sweden, 
where  he  was  successively  appointed  parish  priest  ci  Kumla 
in  the  dioceae  of  Stcragnis  (18x0),  miaister  of  die  Clara  Church 
in  StodEhohn  (1834)  and  faUiop  of  HdnillBaiid  (iSjz).  Hcf  died 
at  SMhKk  parsonage  cut  the  Z4th  td  Atigwt  X847.  Ftom  the 
autumn  of  i793,>wb»  his  TiB  en  img  ^kka  and  Mamiskans 
aiUete  was  inserted  by  Kellgien  in  the  Stockkdmspostf  Franz£n 
grew  in  popidar  &vour  by  means  of  many  minor  poems  of 
singular  simplicity  and  txvttk,  as  TiU  Selma,  Dm  gamU  ktiekten, 
Riddar  St  GSrcm,  De  Smd  Uommoma,  Modrcn  vid  vaggan, 
NySrsmtfrgonm  and  S^entkimmeieH.  liia  songs  Goda  gosse 
gloM  fifm,  Sdrj  ^  den  ffyende  dagen  '/Rntf,  OKmPagrumnet 
and  BevMngssAng  were  widely  sung,  and  in  1797  he  won  the  prize 
of  the  Swedish  Academy  by  his  SAi^  Ofver  gre/w  PSip  OreMtti 
Henceforth  his  muse,  touched  with  the  acadonic  spirit,  grew 
man  reflective  and  didactic.  His  longer  wocks,  as  EmUiaUer 
en  i  Lapthmd,  and  the  eito  Swnte  Slwe  dltr  mOM  vid 
Aimuira,  Kehmbua  dfer  Anunkas  uppUtckt  and  Gastaf  Adolf  i 
Tjd^md  (the  last  two  incomplete),  thou^  rich  in  beauties  of 

dfitaal,  on  iax  inferior  to  his  diorter  pieoes. 

.  The  poetic^  workaof  Fraazto  arc  coUected  under  the  title  Skalde- 

stycken  (7  vols.,  1824-1861) ;  new  tfd.tSamiade  diiter,  with  a  biography 
by  A.  A.  GrafatrGm  (1867-1S69);  also  a  selection  (Valda  dikter) 
in  2  vols.  (1871).  His  prose  writings,  Om  svmska  drottningar  (Abo, 
179S;:  Or^iro,  1823);  Skrifler  i  oJmnden  stO,  vol.  t.  (1835),  Predik^ 
ningar  (5  vols.,  1841-1845)  and  Mintnestedemnpu;  -pce^sedi  fOT'th'e 
Academy  (3  vols.,  1848-1860),  are  marked  by  faithful  portraiture  and 

Surity  of  stylie.  See  B.  E.  MalmstrOm.  in  the  Handlingar  of  the 
wedidi  Academy  (1852,  new  series  18^),  vcA.  ii. ;  S.  A.  Hollander, 
Bfinneritf'f.'it,  nwM^^)rebro,  i868)t  F.  Cyvnaeus,  Tei^ingar 
nr  F.  M.  Framim h^nad  (Hdsingfm,  187^ ;  anoGustaf  Ljunggren, 
5taMuto  vUtMhatMu  U^  ^         Ill-fs  4Bdt  voL  iL  (1876)7 

VBAIKEBIBBAD.  w  £aibeb-Franzek8bad,  a  town  and 
watcnni^^latttirf  Bohemia,  Austria,  152  m.  WJf.W.  of  Prague 
nafl.  Pop.  (1900)  3530.  It  is  situated  at  an  altitude  of  about 
i5ooft.'faet9R!en  the  spurs  of  the  FSchtblgebirge,  the  Btfhmerwald 
and  the  Erngebirge,  and  lies  4  m.  N.W.  of  Eger.  It  possesses 
a  ^arge  kuiraal,  several  bathing  establishments,  a  hospital  for 
pooE  patients  ,  and  sevenU  parks.  There  are  altogether  la 
mineral  springs  with  saline,  alkaline  and  ferruginous  waters, 
of  which  the  oldest  and  most  important  is  the  Franzensquelle. 
One  of  the  qjrings  gives  off  carbcndc  add  gasind  another  contains 
t:  cdnsiderBbiB  prf^rfciott  of  Uthia  salts:  The  waters,  which 
have  an  average  temperatme  betweeit  50>3f  F:  and'54'5"  F., 
are  used  both  internally  and  externally,  and  are  efficadoua  in 
cases  of  anaemia,  nervous  disorders,  sexual' diseases,  specbUy 
for  «eomen;  and  heart  diseases.  Fran29ensbad  la  frequently 
resorted  to  as  an  after-care  by  patients  from  Carlsbad  and 
Marienbad.  Another  important  p&rt  of  the  cure  is  the  so-called 
moor  or  mud-baths,  prepared  from  the  peat  of  tbe  Franseosbad 
marsh,  which  is  very  rich  in  scleral  substances,  like  su^>!iates 
of  ironvof  soda  and  of  pot^,  organic  adds,  salt,  &c. 

The  first-  information  about  the  springs  dates  from  the  i6th 
century,  and  an  analysis  of  the  waters  was  made  m  1565.  Hiey 
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■trace  fin^  used  f«  bathing  purpom  in  liof,  Biit  the  fdtuidatioa 
^  Ftonzentbad  as  a  watering-frface  Kally  dates  fnmt  179^, 
when  Dr  Adler  built  here  the  first  Kwhouk,  isaA  the  ^l&tt 
received' its  name  aftn*  the  empetor  Fnnds  I. 
'  See  Dr  Loimaiwi,'  F^ttmensbad  (3rd  ed.;  Vienaa,  1900). 

FRANZ  J06BP  LAND,  an  arctic  archipelago  lying  £.  of 
Spitsbergen  and  N!  of  Novaya  Zeml3ra,  extending  flortifawtird 
from  about  So"  to  Sa"  N.,  and  between  43"  and  64*"  E.  It  Is 
described  as  a  lofty  ^ader-covcMd  land,  readiing  an  extreme 
elevation  of  about  ^^  tt,  The'  i^deift  fr6Qt,  with  a  per- 
pendicolar  ice-wall,  a  ishore^f  ddMis  on  which  a  few  low  plants 
are  found  to  grow^-popi^,  moflses  and  the  like.  The'  isbuKk 
are  volcnnk,  the  main  geological  fonnatiim  being  Tsrtiary  or 
JtinaAc  Iwtelt,  which  occa^mftlty  protmdes  threugh  th^ 
ice-oap  in  hi^  isolated  blocks  near  the  shore.  A  CMknecting 
island-chain  between  Ftanz  Josef  Lejid  and  Sipitebergen  is 
probable.  The  bear  and  fox  atethe  only  land  mammals;  insects 
are  rare;  but  the  avifauna  is  of  interest,  and  the  Jackson 
expedition  distinguished  several  new  species. 

August  Fetermann  e^f^reased  the  t^nmon  that  Baffin  may 
have  sijghted  the  west  of  FnWz  Josef  Land  in  1614,  but  the 
first  actual  discovety  is  due  to  'Julius  Payer,  a  lieutenant  in  the 
Austrian  army,  who  Was  associated  with  Weypiecht  in  the 
8ea>nd  p(dar  escpedititm  fitted  oat  by  Count  WUczek  on  the 
ship  "  Tegetthof  "  in  X873.  On  the  13th  of  August  1873,  the 
"  Tegetthof  "  befaig  then  beset,  high  land  was  seen  to  the  north- 
west.  Later  in  the  season  Payer  led  expettitions  to  Hbchstetter 
and  Wijkzek  idands,  and  after  a  second  winter  in  the  ice^und 
ship,  a  difiacdlt 'journey  was  made  northward  through  Austria 
Sound,  which  was  reported  to  separate  two  large  masses  oi  land, 
Wilczc^  Land'  cm  the  east  from  ^chy  Land  on  the  weit,  to  Capt 
Fligely,  in  83"  $'  N.,  where  Rawlinson  Sound  brandied  away  to 
the  north-east.  Cape  Fligely  was  the  hi^iest  latitude  attained 
by  Payer,  imd  remained  the  hli^iest  attained  in  the  OM  World 
tUl  X895.  Payitf  reported  that  ftmn  Cape  FUgely  hmd  (Rudolf 
Land)  stretched  Ikorth-east  to  a  cape  (Cape  Sherard  Ctoborn)) 
and  mountain  ranges  were  visible  to  the  tterth,  indicating  lands 
beyond  the  83rd  parallel,  to  whidb  the  names  King  Oscar  LatiA 
and  fetermann  Land  were  given.  In  1879  De  Brvyne  sighted 
hi^  land  in  the  Franz  Josef  Land  region,  but  otherwise' it 
remained  untouched  until  Lei^  Smith,  in  the  yacht  "  Mra," 
explored  the  whole  southern  coast  from  to  54*^  E-  in  z88z 
and  1883,  discovering  many  islands  and  sounds,  and  ascertaining 
that  the  coast  of  Akxandra  Land,  'in  the  eaitreme  west,  tmufcd 
to  north-west  and' north. 

After  Leigh  Smith  came  another  pause,  and  no  further  mentidh 
is  made  of  Fibaz  Josef  Land  till  1894.  In!  that  year  Mr  Alfred 
Harms  worth  (afterwards  Lord  Northdiffe)  fitted  out  an  expedi^ 
rion  '  in  the  ship  "  Windward  "  under  the  leadenddp  of  Mr  F. 
G.  Jackson,  with  the  object  of  establishing  a  permanent  base 
ft<m  whidi  systematic  «q)lorari(m -^lould  be  'carried  on  for 
succesdve  years  aiid,  if  practicable,  a  jeomey  aheuhl  be  mASlA 
to  the  Pole.  Mr  Jackson  and  his  party  laAdcKl  at  "  Mmwbod  ^1 
(which  was  named  from  Lotd  KortbdMe's  seat  in  thfc  of 
ThaueC),  near  Cape  Flora,  at  theweatterfi  extremity  of  Northbi-dok 
Island,  on  the  7th  of  Septjembef,  After  a  prelimhiary  reconnais^ 
sance  to  the  north,  whidi  afterwards'  turned  out  to  be  vita^ 
important,  the  summer  of  I895  was  spent  in  exploring  the  coast: 
to  the  north-west  by  a  boating  expedition.  This  expe^Vidh 
visited  nnny  <rf  the  points  seok  by  Leigh  Snilth;  and  discovered 
haul,  whidi  it  hah  been  suggested -may  btl  the  Cffllies  Lahid 
tept^ed  by  the  Dutch  taptain  Gillies  hi  X707.  lii  1896  the 
Jackson-Harmsworth  expeditioQ  worked  northwards  through 
an  archipelAgo  for  about  70  zn.  and  reached  Cape  Richthofenj 
a  -prbmotototy  706  ft.  high,  whence  an  «q>ahse  of  open  wftWr 
was  seen  to  the  northward,  which  received  the  name  of  Queen 
Victoria  Sea.  To  the  west,  on  the  opposite  side  of  a  wide  opening 
which  was  called  the  British  Channdt  appeared  g^der-coyered 
land,  add  an  island  lay  to  the  norChwahl.  The  island' was 
probably  the  King  Oscar  Land  of  Payer.  To  north  tibd  north- 
east wttS'tbe  land  which  had  been  viiSted  in  the  reconnatssanoe 
of  the  previous  year,  but  beyond  it  a  Water-sky  oppeajwct  b  tlte 
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supposod  poaitifm  oC  PeteEouiim  Land.  Thm  Zichy  Land 
ibwll  was  nsolved  into,  a,  group  of  islands,  and  the  outl3riBC 
land  s^ted  fay  Payer  was  fo«nd  to  be  islands  also.  Meuiwfaile 
Nansen,  on  his  southward  journey,  had  approached  Franz 
Josef  Land  from  the  DOith^east,  finding  only  sea  at  the  north 
end  of  Wilczek  Land,  and  seeing  nothing  of  Payee's  Rawlimon 
Sound,  or  of.  the  north  end  of  Austria  Sound.  Nansen  wintered 
near  Cape  Norway,  only  a  few  miles  from  the  spot  reached  by 
Jackson  in  1895.  He  had  gnally  proved  that  a  deep  oceanic 
baainlie«;tothezu}rth.  0EDthe;i7th-of  June  1896  the  dramatic 
meeting  of  Jackson  and  Nansen  topk  place;  and  in  the  sune 
year  the  "Windward"  revisited  "Ehnwood"  and  brought 
Nansen  home,  the  work  of  the  Jackson-Harmsworth  expedition 
being  omtinued  for  another  year.  As  the  non-exigence  U  land 
to  the  north  had  been  proved,  the  attempt  to  penetrate  north- 
wards was  abandoned,  and  the.  last  season  was  devoted  to  a 
survey  and  scientific  examination  <tf  the  archipelago,  especially 
to  the  west;  this  was  carried  out  by  Messrs  Jackson,  Armitage, 
R.  Koettlitz,  H.  Fisher  and  W.  S.  Bruce. 

Further  light  was  thrown  on  the  relations  of  Franz  Josef  Land 
and  Spitsbergen  during  1897  by  the  discoveries  of  Captain 
Robertson  of  Dundee,  and  Wyche's  I#and  was  circiuimavigated 
by  Mr  Arnold  Pike  and  Sir  Savile  Crossley.  The  latter  voyage 
was  repeated  jn  the  f<^owiQg  year  by  a  German  expedition 
under  Dr  Th.  Lemer  and  Captain  Riidiger.  In  August  1898  an 
expedition  under  Mr  Walter  WeUman,  an  American,  landed  at 
Cape  Tegfttbrtrf.  Spinning  a  no^murd  journey  with  sledges 
at  the  end  of  the  winter,  Wellman  met  with  an  acddoit 
which  compelled  him  to  return,  but  not  before  some  nploration 
had  been  accomplished,  and  the  eastern  extension. of  the  archi- 
pelago fairly  wdl  defined.  In  June  1899  H.R.H.  the  duke  of 
Abruzzi  started  from  Chiistiania  in  hjs  yacht,  the  "  Stella 
Polare,"  to  make  the  first  attempt  to  force  a  ship  into  the  newly 
discovered  ocean  north  of  Franz  Josef  Land.  The  "  Stella 
Polare "  succeeded  in  making  her  way  through  the  British 
Channel  to  Crown  Prince  Rudolf  Land,  and  wintered  in  Teplitz 
Bay,  in  Si*  33'  N.  lat.  The  ship  was  nearly  wrecked  in  the 
autumn,  and  the  party  had  to  ^>eQd  most  of  the  winter  on  shore, 
the  duke  of  Abruzzi  suffering  severely  from  frost-bite-  In  March 
1900  a  sledge  party  oi  thirtem,  under  Captain  Cagni,  started 
northwards.  They  found  no  trace  of  Petermann  Land,  but  with 
great  difficulty  crossed  the  ice  to  86**  33'  N.  lat.,  20  m.  beyond 
Nansen's  farthest,  and  240  m.  from  the  Pole.  The  party,  with 
the  exception  of  three,  returned  to  the  ship  after  an  absence 
of  104  days,  and  the  "Stella  Polare"  returned  to  Tromso 
in  Septembo:  1900.  In  1901-1902  the  Baldwin-Hegler  expedi- 
tipn  also  attempted  a  northward  journey  from  Franz  Josef 
Land. 

.  See  C«0gra«>Atc(i/ /ourno/,  vol.  jd.,  February  [898;  F.G.Jackson, 
A  Thousand  Days  in  the  Arctic  (1899). 

FBANZOS,  KARL  EHIL  (1848-1904),  German  noveUst,  was 
bom  of  Jewish  parentage  on  the  35th  of  October  1848  in  Riusian 
PodoUa,  and  spent  his  early  years  at  Czortkdw  tn  Galicia.  His 
father,  a  .district  physician,  died  early,  and  the  boy,  after  attend- 
ing the  gymnasium  of  Czemowitz,  was  obliged  to  teach  in  order 
to  support  himself  and  prepare  for  academic  study.  He  studied 
law  at  the  imiversities  of  Vienna  and  Graz,  but  after  passing  the 
examination  for  employment  in  the  state  judicial  service 
abandoned  this  career  and,  becoming  a  journalist,  travelled 
extensively  in  south-east  Europe,  and  visited  Asia  Minor  and 
Egypt.  In  .1877  he  returned  to  Vienna,  where  from  1884  to 
x886  he  edited  the  Nette  iUus^iert^  ZeUung,  In  1887  he  removed 
to  BerUn  and  founded  the  fortnightly  review  Deutsche  Dickiung. 
Fran3$»  died  on  the  aSth  of  January  1904.  His  earliest  coUec* 
tioins  of  stories  and  sketches,  Aus  Halb-Asiat,  Land  und  Leute 
des  dsUichen  Puropas  (1876)  and  Die  Juden  von  Bamow  (1877) 
depict  graphically  the  life  and  manners  of  the  races  of  south.* 
eastern  Eurppe.  Among  other  of  bis  works  may  be  mentioned 
the  short  stories,  Junge  Liebe  (1S78),  SiUle  Geschichtm  (1880), 
and  the  novels  Moschko  von  Parma  (x88o),  Ein  KainPf.vms 
Recht  (1882),  Der  Fritsident  (1884),  Judith  Trachtenberg  (1890), 
Dfr  Wahrhatsucher  (1894). 


FRASGATI.  a  town  and  efwBcopal  see  of  Italy,  in  the  piDvince 
(rf  Rom^  X  5  m.  S  <rf  Rcmie  by  rail,  and  also  reached  fay  ilectiK 
trvnway  via  Grottaferrata.  Pop.  (1901)  8453.  Hie  town  is 
situated  1056  ftj  alxnre  the  se»>level,  on  the  N.  slopes  of-  the  outer 
crater  ring  of  the  Alban  Hills,  and  commands  a  very  fine  view 
of  the  Campagna  of  Rome.  The  cathedral  contains  a  memorial 
tablet  to  Charles.  Edward,  the  Young  Pretender,  whose  body 
for  some  while  rested  here;  his  brother,  Henry,  Cardinal  York, 
owned  a  villa  at  Frascati.  The  villas  of  the  Roman  nobility, 
with  their  beautiful  gardens  and  fountains,  are  the  chief  attrac- 
tion of  FrascatL  The  earliest  in  date  is  tbe  Villa  Faleonieri, 
planned  by  Cardinal  Ruffini  before  1550;  the  most  important 
of  the  rest  are  the  Villa  Torlonia  ^formerly  Contt),  Lancelotti 
(formerly  Piccolomini),  Rnffinella  (now  belonging  to  Prince 
Lancellotti),  Aldobrandini,  Borghese  and  Mondn^ohe  (now  a 
Jesuit  school).  The  surrounding  country,  covered  with  remains 
of  andent  villas,  is  fertile  and  noted  fk»:  its  wine.  Frascati 
seems  to  have  arisen  on  the  site  of  a  very  large  ancient  villa, 
which,  imder  Domitian  at  any  rate,  belonged  to  the  imperial 
house  about  the  9th  century,  in  which  period  we  find  in  the 
Liber  FonHjicaUs  the  names  of  four  churches  m  Prascata. 
The  medieval  stronghold  of  the  counts  oi  Tusculiun  {q.v.), 
which  occupied  the  site  oi  the  andent  dty,  was  dismantled  by 
the  Romans  in  1191,  and  the  inhabitants  put  to  the  sword  or 
mutilated.  Many  <k  the  fugitives  naturally  took  refuge  in 
FrascatL  The  see  of  Tusculum  luul,  however,  alwa^  haid  its 
cathedral  church  in  Frascati.  For  the  greater  jHtrt-  of  the  middle 
ages  Frascati  brionged  to.  the  papacy. 

See  G.  Tomaasettt,  La  Via  LaHna  nd  nudao  toe  (Rome,  x886), 
170  seq.;  T.  Aahby  in  Papers  of  the  British  Sehool^  at  Romet  iv. 
(London,  1907),  (T.  As.) 

FRASBR,  ALEXANDER  CAMPBELL  (1819-  ),  Scottish 
philosopher,  was  bom  at  Ardchattan,  ArgyUshire,  on  the  3rd 
of  September  1819.  He  waseducated  at  Glasgow  and  Edinburgh, 
where,  from  1846  to  1856,  he  was  professor  of  Logic  at  New 
College.  He  edited  the  North  British  Review  from  X850  to  1857, 
and  in  1856,  having  previously  been  a  Free  Church  minister, 
he  succeeded  Sir  William  Hamilton  as  pmSetmx  of  Logic  and 
Metaphysics  at  Edinburgh  University.  In  r859  he  became 
dean  of  the  faculty  of  arts.  He  devoted  himself  to  the  study 
of  English  philosophers,  especially  Berkeley,  and  published  a 
Collected  Edition  of  the  Works  of  Bishop  Berkeley  with  AnnotOf 
tions,  brc.  (1871;  enlarged  1901),  a  Biography  of  Berkdey{x^%i)^ 
an  Annotated  Edition  of  Lockers  Essay  (1894),  the  FkUasophy  of 
Theism  (1896)  and  the  Biography  of  Thomas  Reid  (1898).  He 
contributed  the  artide  on  John  Locke  to  the  Encyclopaedia 
Britannica.  In  1904  he  published  an  autobiography  entitled 
Biographia  philosophica,  in  which  he  sketched  the  progress  of  his 
intellectual  development.  From  this  work  and  from  his  Gifford 
lectures  we  leam  objectively  what  had  previoudy  beat  inferred 
from  his  critical  wmts.  After  a  childhood  spent  in  an  austerity 
vdiich  stigmatized  as  unhc^y  even  the  novels  of  Sir  Walter  Scott, 
he  began  his  coU^  career  at  the  age  of  fourteen- ata.  time  when 
Christopher  North  and  Dr  Ritchie  woe  lecturing  on  Moral 
Philosophy  and  Logic,  His  first  philosophical  advance  was 
stimulated  by  Thomas  Brown's  Cause  and  Effect,  which  intro- 
duced him  to  the  proUems  which  were  to  occupy  his  thought. 
From  this  point  he  fell  into  the  sceptidsm  of  Hume.  In  1S36 
Sir  William  Hamilton  was  appointed  to  the  chair  of  Logic  and 
Metaphysics,  and  Eraser  became  his  pupil.  He  himsdf  says, 
"  I  owe  more  to  Hamilton  than  to  any  other  influence."  It 
was  about  this  thne  also  that  he  began  his  study  Berkdey  and 
Coleridge,  and  deserted  his  early  phenomenalism  iot  the  con- 
ception of  a  spiritual  will  as  the  univiusaL  cause.  In  tbe  Bio- 
graphia this  "  Hidstic  faith  "  appears  in  its  full  devetqpment 
(see  the  concluding  chapter),  and  is  especially  important  as 
perhaps  the  nearest  approach  to  Kantian  ethics  made^by  ori^i^ 
English  phitosc^hy.  Apart  from  the  philosophical  interest  of 
the  Biographia,  the  work  contains  valuable  pictures  of  the  Land 
of  Lome  and  Argyllshire  sodety  in  the  early,  X9th  century,  of 
unlveraty  life  in  Glasgow  and  Edinburgh,  and  a  lustory  of  the 
North  British  Renew. 
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JPRASBRf  iAMBS  <s8tftri8es),/SkieUsIi.bisbop,iras  born.ftt 
Prestbury,  in  GkmcestcnJiire,  on  the  iSth  of  Al^st  iSi8,  and 
wa&  educated  at  Bridgnorth,  Shrewsbury,  and  Xittcoln  College, 
Oxford.  In  1839  he  was  Ireland  scholar,  and  took  a  firat  class. 
In  1840  he  gained  an  Oriel  fellolrship,  and  for  soafi  time 
tutor  o<  the  coilege,  but  did  not  take  orders  until  1846.  He  was 
successively  vkar  of  Chdderton,  in  Wiltshire,  and  rectfH'  of 
Ufton  Nervet,  in  Berk^ire;  but  his  subsequent  in^Mrtance  was 
laigety  due  ta  W.  E.  Hamiltoa,  bishop  <xf  Salisbury,  vho  recom- 
mended him  as  an  aaatstant  ocuaa^aaoaet  of  educi^ioou  His 
report  on  the  educational  condltfon  of  thiiteen  poor-law  unkma, 
mode  in  May  1859,  was  described  1^  TbauM  Hughes  aa  "  a 
superb,  almost  a  unique  piece  at  work."  In  1865  Ik  was  com* 
missioned  to  report  on  the  state  <d  education  in  the  United  States 
and  Canada,  and  his  able  performance  ■ei  this  task  brought  him 
an  ofier  of  the  bishopric  of  Calcutta,  which  he  declined,  but  in 
Januaiy  1S70  he  accepted  the  see  of  Manchester.  The  ta^ 
before  hi|n  was  an  arduous  one,  fot  akhough  his  predecessor, 
Jan^  Prince  Lee,  had  consecrated  no  fewer  than  130  churches, 
the  enormous  p(^ulati<m  was  still  greatly  in  advance  of  the 
ecclesiastical  machinery.  Fraa^  worked  with  the  utmost 
ea^rgy^  did  even  mm  for  the  church  by  the  liberality  and 
graiality  whidi  earned  him  the  title  <tf  "  the  bishop  bf  idl  de* 
mmunatipcip^'  He  was  prominent  ki  secular  as  well  aa  xdi^aa 
works,  int«%8ting  himceU  in  every  movement  that  [womoted 
health,  morality,  or  education;  and  especial]^  serviceable  as 
the  friendly,  unoffidous  counsellor  of  all  classes.  His  theology 
was  that  of  a  liberal  high-churchman,  and  his  sympathies  were 
broad.  In  convocation  he  seconded,  a  motion  for  the  disuse  of 
the  Athanasian  Creed,  and  in  the  House  of  Lords  he  voted  for 
the  ab<^on  of  university  tests.  He  (Ued  suddenly  on  the  sand 
of  October  1885. 

A  biograiifay  by  Thomas  Hughes  was  published  in  1887,  and  an 
account  of  his  Lancashire  life  by  J.  W.  Digg^  (i88o)>  who  also  edited 
2  vols,  (tf  Unimrsity  and  Parochtal  Sermons  (1887). 

FRASER,  JAMBS  BAILUB  (1783-1856),  Scottish  traveUer 
and  author,  was  bom  at  Reelick  in  the  county  of  Inverness  on 

the  nth  of  June  1783.  He  was  the  eldest  of  the  four  sons  of 
EdwM-d  SatcbeU.  Fraser  of  Reelick,  all  oi  wbcgn  found  their  way 
to  the  East,  and  gave  proof  of  their  ability-  In  early  life  hie 
went  to  the  West  Indies  and  thence  to  India.  In  1815  he  made 
a  tour  of  exploration  in  tbf  Himalayas,  accompanied  by  his 
brother  William  (d.  1835).  When  Reza.  Kuli  Mirsa  and  Nejefi 
Kuli  Mirza,  the  exiled  Persian  princes,  visited  Englandt  he  was 
appointed  to  look  after  them  during  their  stay,  and  on  their 
return  he  acoon^a^ed  tbem  as  far  as  Constantinoj^.  He  was 
afterwfurds  sent  to  Persia  on  a  di^matic  xoissian  by  Lord 
GHnalg)  and  effected  a  mcGt  remarkable  joucn^  on  horseback 
throi^  A^a  Minor  to  Teheran.  His  health,  however,  was 
impaired  by  the  exposure.  In  1833  he  married  a  daughter 
of  Alexander  Fraser  Tytler,  Lord  Woodhouselee,  a  sister  of  the 
historian  Patrick  Fraser  Tytler.  He  died  at  Reelick  in  January 
1856.  Fraser  is  s^id  to  have  displayed  ,great  skill  in  water- 
colours,  and  seveiial  of  bis  drawings  have  been  engraved;  and 
the  astronomical  observations  which  he  took  during  some  of 
his  jQumeys  did  considerable  service  to  the  cartography  of  Asia. 
The -worlds  by  which  he  attained  his  literary  reputation  were 
accounts  of  his  travels  and  fictitious  tales  illustratWe  of  Eastern 
life.  In,  both  employed,  a  vigorous  and  impassioned  style^ 
which  was.  on  the  whole  womlerfuUy  effective  in  qiite  of  minor 
faults  in  taste  and  flaws  in  structure.  . 

Fraser's  earliest  writing  are ;  Journal  of  a  Tour  through  Part  of 
the  HintOUl  Mountains  and  ta  the  Sources  of  the  Jumna  and -the  Ganges 
(1830) ;  A  NarraUxie  of  a  Joi^mey  into  Khorasan  in  tht  Years  iSai 
and  i8zz,  including  some  Account  of  the  Countries  to  Ae  North-East 
of  Persia  (1825) ;  and  Travels  and  Adventures  in  the  Persian  Provinces 
on  the  Southern  Bonks  of  the  Caspian  Sea  (1826).  His  romances 
iiictude  Tbe-Kut$tilbash,  a  Tale  of  Khorasan  C1828),  and  its  sequel, 
The  Persian  Adventurer  (iSiO);  Allee  Neemrop  (iSds) ;  and.rfce  iJorifc 
Falcon  (1844).  He  also  wrote  An  Historical  and  Descriptive  Account 
of  Persia  (1834);  A  Winter's  Journey  (Tdtar)  from  Constantinople 
to  Teheran  hB3&);  Travels  in  Koordistan,  Mesopotamia,  &c.  (1840); 
Mesopotamta  and  Assyria  (1842) ;  and  Military  Memoirs  ef  Cok 
James  Skinner  iiSsi),  . 


nUfiBit^  «R  WILLIAM  AUCKISfUSv  Bart.  (i8a^x698)f  ^n^. 
lish  pc^tidan,  author  and  c<rilector,  was  bom  on  the  soth-ol 
February  i8a6,  the  son  of  Sir  James  J<^n  Fraser,  3rd  baronet,  a 
ooionel  of  the  7th  Hussars,  who  had  saved  on  Wellidgton's  aSaS 
at  Waterioo.  He  was  educated  at  Eton  and  at  Christ  Church, 
Oxford,  entered  the  xst  Lif&  Guards  in  1847,  but  letired  withai 
captain's  rank  in  1852.  He  then  Set  about  entering  paiUamenb, 
and  the  ups  and  downs  of  bis  political  career  were  rather  zemai^* 
able.  He  was  returned  for  Bamfltj^}Ie  ia  1852,  bnt  tlie  ekcfeieai 
was  -declared  vi^d  on  account  of  bribery,  and  the  tMiSitietxy 
was  disfranchisf^  for  two  yean.  At  the  electiwof  ifi$7  Sir 
WilUaaif  whfr  hnd  meantime  been  d^eated-at  Harwich,  was 
again  returned  at  Bamstai^e.  He  was,  however,  defeated  in 
1859,  but  was  dected  in  1863  at  Ludlow.  This  aeait  he  hehi  for 
only  two  years,  whoi  he  was  again  defeated  and  did  not  septet 
parliament  until  1874,  when  he  was  returned  for  EMdermmster, 
a  constitueocy  he  represented  for  six  years,  wfaen  be'iedred. .  it» 
was  a  fanuHar  figure  at  the  Carlton  Qub,  always' refitJ^.  Wtth  a 
copious  ci^ectitm  of  anecdotes  of  Wdlington,  Disraeli  and 
Napolecm  IIL  He  died  on  thei  17th  of  August  18^..  He  was 
an  assiduous  collector  of  ifelics;  and  his  library  was  sold  for 
some  £20,000.  His  own  books  ceimprise  Words  on  WeUingtdm 
iiS&9)*  Disradi  and  kis  Day  (iSgt),  Hie  et  Ubigu6  (1843), 
NdfoUtn  III.  (r896)  and  the  Wckiioo  BoU  (1897). 

FRA8BB,  the  chi^  river  of  British  Columbia,  Canada^  risfais 
in  two  branches  among  the  Rocby  Moanteins  nlsar  59"  4$^ 
1 18"  30^  W.  Length  740  m.  It  fii^  flows  N.  W.  for  about  itia  m., 
then  rounds  the  head  of  the  Cariboo  Motmtains,  and  flows 
directly  S.  for  over  400  m.  to  Hope,  where  it  again  turns  abruptly 
and  flows  W.  for  80  m.,  falling  into  the  Gulf  of  Ge<»iia  at  New 
Westminster.  After  the  junction  of  the  two  fmsks  near  im 
nwthern  extremity,  the  first  important  tributary  on  its  soutiieim 
course  is  the  Stuart,  draining  Lakes  Stuart,  Fraser  and  Francoisi, 
One  bundled  miles  lawcr  down. the  Queand,  draining  a  lai^i 
iakt  of  the  same  name,-  flows  in  hun  the  east  at  a  town  also  so 
named. .  Farther  on  the  Eraser  reoraw  from  the  west  the 
Chilcotin,  and  at  Ljrtton,  about  rSo  m.  from  the  sea,  the  Thomp> 
son,  its  largest  tributary,  flows  in  from  the  east,  dr^ung  a  wbntA 
of  mountain  lakes,  and  re<xiving  at  Kamloops  the  Ncnth 
Thompson,  which  flows  through  deep  and  imf>assable  canyons. 
Below  Hope  the  Lillooet  flows  in  from  the  north.  The  Fraser 
is  a  typical  mountain  stream,  rapid  and  impt^tuous  through  aJU 
its  length,  and  like  most  of  its  tributaries  is  in  many  parts  not 
navigable  even  by  canoes.  On  its  southern  course  betwe» 
Lytton  and  Yale,  while  bursting  its  way  through  the  CoasC 
Range,  it  flows  through  majestic  canyons,  whicb^  Hke  tbosti 
of  the  TlHHnpson,  were  the  scene  of  many  tragedus  daring  the 
days  <rf  the  gold-nuh  to  the  .Cariboo  district.  At  Yale,  about; 
80  m.  &(Hn  its  mouth,  it  becomes  navigable^  though  its  oourae 
is  still  very  rapid.  In  the  Cariboo  district,  comprised  witlan  the 
great  bend  of  the  river,  near  Tfite  Jaune  Cacbe,  are  many  valuable 
gold  deposits.  With  its  tributaries  the  FraSor  diaiiis  the  whole 
province  from  54"  to  49*  N.,  except  the  extreme  aouthreastem 
corner,  which  is  within  the  baanof  the  Columbia  and  its  tributary 
the  Kootenay. 

PRASERBOROH,  a  police  burgh  and  seaport,  on  the  N.  coast 
of  Aberdeenshire,  Scotland.  Pop.  (1891),  7466;  (xQOi),  9105. 
It  is  situated  47}  m.  by  mil  N.  of  Aberdeen,  from  which  there 
is  a  branch  line^  of  which  ^  is  the  terminus,  of  the  Gxf«t  North 
of  Scotland  railway.  It  -takes  its  name  from  Sir  Alexander 
Fraser,  the  ancestor  c&  Lord  Saltoun,  wiwse  seat,  PhiVorth 
House,  lies  3  m.  to  the  south.  Sir  Alexander  obtained'  for  it 
in  1613  a  charter  as  a  bur^  of  royalty,  and  also  in  1593  a  charter 
for  the-  founding  of  a  university.  Tbis  latter  project,  howeveTi 
was  not  carried  out,  and  aU  that  remains  of  the  buflding  ior 
tended  for  the  college  is  a  three-storeyed  tower.  The  old  castlq 
of  the  Frasers  on  Kinnaird  Head  now  contains  a  li^itbous% 
and  close  by  is  the  Wine  Tower,  with  a  cave  bedow.  The 
town  cross  is  a  fine  structure  standing  upon  a  huge  hexagon, 
surmounted  by  a  stcme  pillar  xs  ft.  ^h,  ornamented  by^the 
rt^al  and  Fraser  aim&  The  port  is  one  of  the  leadipg.statuuv 
of  the  hening  fidiery  in  the  north  ^  Scotland  a&d  tfafi  hea4 
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of  aifishety  district;  Dufiiig  tiie  hertiUg  season  (jUne  tb'Bep- 
tembo:)  tbe  population  is  increased  by  upwards  of  10,000  per- 
son. The  fleet  numbers  more  than  700  boats,  and  the  annual 
value  of  the  catch  exceeds  £200,000.  The  harbour,  origin- 
ally oonstrocted  as  a  refuge  for  Britisfa  ships  of  war,  is  one 
of  the  best  on  the  east  coasts  and  has  been  improi^  by  the 
widraii^  -qf  the  piers  and  the  extension  of  the  breakwaters. 
It  has  an  area  of  upwards  <tf  eight  acres,  is  easy  of  access,  and 
afionb  anchorage  for  vessels  of  every  size. 
.  FEA8BKVIU1B  (formeriy  Riviiie  du  Loup  en  Bas),  a  town 
and  -watering^idBoe  in  Teiiiiscoiiata  county,  Quebec,  Canadv, 
Z07  m.  (by  wfater)  north-«ast  Quebec,  <m  the  south  diore  of 
the  St  Lawrence  river,  and  at  the  mouth  of  the  Rividre  du  Loup, 
at  the  jimction  of  the  Intercolonial  and  Temiscouata  ndlways. 
it  contains  a  convent,  boys'  college,  ho^it^,  several  mills, 
and  is  a  faVourite  summer  rescHt  on  account  of  the  angling  and 
shooting,  and  the  niagnificent  scenery.  Pop.  (1901)  4569. 
. .  FRATBB,  Fbater  House  or  FratBky,  a  term  in  architec- 
ture for  tile.  hall  where  the  members  of  a  mcmastety  or  friary 
met  for  meals  or  refreshment.  The  word  is  by  origin  the  same  as 
**  refectory."  The  older  forms;  siii^  as  freitur,  Jrtfj^  and  the 
Bke,  dww  the  wwd  to  be  am  adaptation  of  the  (>.Ft.  Jraitour, 
9i  ohortened  fonu'  of- rv/ra^ftwr,  from  the  Med.  Lat.  refeclorimm. 
The  word  hoA  been  confused  with  frater,  a  brother  friar, 
and  hence  sometimes  confined  in  meaning  to  the  dfidng-hall 
of  a  friary,  while  "  refectory  "  is  used  of  a  monastery. 

FRATERNITIES,  C0UJS6B,  a  class  of  student  societies 
peculialr  to  the  colteges  and  umVersities  of  the  United  States  and 
Canada,  with  certain  common  characteristics,  and  mostly 
named  fnnn  two  or  three  letters  of  the  Greek  alphabet;  hence 
they  are  frequently  called  '*  Greek  Letter  Societies."  They  are 
OEjg^mised  on  th^  lod^e  system,  and  eadt  fraternity  comprises 
a  number  of  afBUated  lodges  oi  which  cmly  one  of  any  one 
fntMrnity  is  connected  vith  tJhe  sune  inatftuticm.  Hie  lodg^, 
cflJied  "  chaptei^,'*  in  memory  of  the  ronvocaticms  of  hionks  of 
medieval  times,  are  usuiUly  designated  by  Gre^  letters  also. 
They  are  nominally  secret,  with  one  exception  (Ddia  UpsUcn), 
Each  chapter  admits  members  from  the  lowest  or  freshman 
class,  and  of  course  loses  its  members  as  the  students  depart 
from  college,  consequently  each  chapter  has  in  it  at  the  same 
time  members  of  all  the  four  college  classes  and  frequently  those 
pursuing  postgraduate  studies.  Where  the  attendance  at  a 
college  is  large  the  material  from  which  fraternity  members 
may  be  drawn  is  corre^ndin^y  abundant,  and  in  some  of  the 
la^  coUeges  at  Comdl  University  and  the  University  of 
Michigan)  there  are  chapters  tA  over  ttpenty  fratehuties.  All 
the  fraternities  aim  to  be  select-  and  to  pidi  their  members  from 
the  mass  of  ibcoming  students.  Where,  however,  the  material 
to  select  from  is  not  abundant  and  the  rival  fraternities  are 
numerbtis,  care  in  selecti<m  is  impossible,  and  the  chapters  at  any 
one  college  Att  apt  to  secure  much  the  same  general  type  of  men. 
Many  of  the  fraternities  have,  however,  on  account  of  a  persistent 
selection  of  men  of  about  the  same  tastes  at  different  colleges, 
acquired  a  distinct  character  and  individuality;  for  instance. 
Alpha  Delta  Phi  is  literary. 

The  first  of  these  fraternities  was  the  Phi  Beta  Kappa,  founded 
at  the  College  oi  William  and  Mary  at  Williamsburg,  Virginia, 
in  17 76.  It  was  a  little  sociai  club  five  students:  John 
Heath,  Richard  Booker,  Thomas  Smith,  Armistead  Smith  and 
John  J<m'es.  Its  badge  was  a  square  silver  medal  displaying 
the  Greek  letters  of  its  name  and  a  few  symbols.  In  1779  it 
authorized  Elisha  Parmelee,  one  of  its  members,  to  establish 
"  meetings"  or  chapters  at  Yale  and  Harvard,  these  chapters  being 
atithorized  to  establish  subordinate  branches  in  their  respective 
states.  In  1781  the  College  of  William  and  Mary  was  closed,  its 
buildings  b^ng  occupied  in  turn  by  the  British,  French  and 
American  troops,  and  the  society  ceased  to  exist.  The  two 
branches,  however,  were  established — that  at  Yale  in  1780  and 
that  at  Harvu-d  fn  1781.  Oupters  were  establi^ed  at  Dartmouth 
111^787,  atTTnic^itt  18x7;  at  Bowdoinini834 and  at  Brown  ini83o. 
This  society  dtanged  its  character  in  1826  and  becatne  non-secret 
and -purely  honorary  in  duractn,  admitting  to  membership  a 


certain' proportion  of  the.  scholars  of  highest  stand&g^'ih^'tibch 
class  (only  in  clisaical  courses,  usually  and  with  few  exceptions 
only  iu  graduating  classes).  More'  recent  honorary  societies 
of  similar  character  among  schools  of  science  and  engineering 
are  Sigma  Xi  axkd  Tau  Beta  Pi. 

In  1825,  at  Unkoi  College,'  Kappa  Alpha  was  <»-gani2ed, 
Copying  in  style  of  badge,  membcarship  rtstoictions  and  the  tike, 
its  predecessor.  In  1827  two  oth«-  similar  societies,  5^fflA  Pki 
and  Delta  Pki,  were  founded  at  the  same  place.  In  1831  Sigma 
Phi  i^aced  a  braoch  at  Hamilton  C<^ege  and  in  1832  Alpht 
Delta  Phi  origbiated  there.  In  1833  PH  Upsilon,  a  fourth 
society,  oiiganized  at  Unfon.  In  1S3S  Alpha  Delta  Pki 
placed  a  chapter  at  Miami  University,  and  in  r839  Beta  Theta  Pi 
originated  there,  imd  so  the  system  spread.  These  fraternities, 
it  will  be  observed,  were  all  undergraduate  societies  among  the 
male  students.  In  1910  the  total  number  of  men's  general 
fraternities  was  32,  with  1068  Uving  chapters,  and  ovming 
property  worth  many  millions  of  doUars.  In  1864  Theta  Xi, 
the  first  professional  Eternity  restricting  its  membership  to 
students  intending  to  engage  in  the  same  profession,  was  organ- 
ized, lliere  were  in  1910  about  50  of  these  (ugaaizations 
with  wa»  400  chapters.  In  addition  there  ate  about  100 
local  sodelies  or  chapters  actSng  as  independent  units.  Some 
<rf  the  older  Ofthese,  such  as  K&ppa  Kappa  Kappa  at  Dutmontb^ 
IKA  at  Trinity,  Phi  Nu  Theta  at  Wesieyan  and  Delta  Psi  at 
Vermont,  axe  permanent  in  chatacter,  but  the  majority  of  'thm 
are  purely  temporary,  designed  to  maintain  an  organization 
untH  the  society  becomes  a  chapter  of  one  of  the  general  fra- 
ternities. In  1870  the  first  women's  society  or  "  sorority," 
the  Kappa  Alpha  Theta,  was  organised  at  De  Patiw  University. 
There  weffe  ia  1910,  17  general  sororities  with  some  300  active 
chapters.  '  ' 

It  is  no  exaggeration  to  say  that  these  apparentbr  insignificant 
organizations  oi  irr^)onsible  students  have  modified  the  college 
life  of  America  and  have  had  a  wide  influence.  Members  j<un 
in  the  impressionable  years  of  their  youth;  theyretaJn  for  tHeir 
organizations  a  peculiar  loyalty  and  affection,  and  freely  contri- 
bute with  money  and  influence  to  their  advancement. 

Almost  universally  the  members  of  any  t>aTticular  chapter 
(or  part  of  them)  tive  together  in  a  lodge  or  chapter  hoiisei 
The  men's  fraternities  own  hundreds  of  houses  and  rent  as  many 
more.  The  fraternities  form  a  little  aristocracy  within  the 
college  community.  Sometimes  the  line  of  separation  is  invisible, 
sometimes  sharply  marked.  Sometimes  this  condition  militates 
against  the  college  discipline  and  sometimes  it  assists  it.  Ct/m- 
flicts  not  infrequoitly  occur  between  the  fraternity  and  Acm- 
fraternity  element  in  a  coll^. 

It  can  readily  be  understood  how  young  men  living  together  in 
the  indmate  rdationship  of  daily  contact  in  the  same  hoiise, 
having  much  the  same  tastes,  culture  and  aspirations  would  form 
among  themselves  enduring  friendships.  In  addition  each 
fraternity  has  a  reputation  to  maintain,  and  this  engenders  an 
esprit  du  corps  which  at  times  places  loyalty  to  fraternity 
interests  above  loyalty  to  college  interest  or  the  real  advantage 
of  the  individual.  At  commencements  and  upon  other  occasions 
the  former  mmbers  of  the  cJiapters  return  to  their  diapta 
houses  and  help  to  foster  the  pdde  and  k^ally  of  the  under- 
graduates. The  chapter  houses  are  commonly  owned  by  corpora- 
tions made  up  of  the  alumni.  This  brings  the  vndei^craduates 
into  contact  with  men  of  mature  age  and  often  of  national  ^ne, 
who  treat  their  membership  as  a  serious  privilege. 

The  development  of  this  collegiate  aristocracy  has  led  to 
jealousy  and  bitter  animosity  among  those  not  selected  for 
membei^hip.  Some  of  the  states,  notably  South  Carolina  and 
Arkansas,  have  by  le^slation,  either  abolished  the  fraternities  at 
state-controlled  institutions  or  seriously  limited  the  privileges 
of  thdr  members.  The  constituticmality  of  such  legislation  has 
never  been  tested.  litigation  has  occasionally  arisen  out  oi 
attempts  on  the  part  of  college  authorities  to  prohibit  the 
fraternities  at  their  several  institutions.  This,  it  has  been  held, 
may  lawful^  be  done  at  a  college  maintained  by  private  endow- 
ment but  not  at  an  institution  supported  by  public  funds.  In 
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tte  latjter  ease  ilU  duaet  of  tbe  pubVc  are  equally  otitted  t6 
the  tkaus  educational  privileges  aiid  tnemban  of  the  'fnrt«niities 
iMy-iiM  be  discrimiaated  againat.  ■  ■ 

The  fraternities  are  adminUily  orgaanzed.  The  xisoal  systesa 
compdset  a  tegiilative  body  made  np  of  ddegatea  from  the 
diiBemat  cfaapfaezs  and  executive  or  administrative  body 
elected  by  the  ddegates.  Few  of  the  fraternities  hove  any 
judidary.  Kone  Is  needed.  The  fiBtapcial  systems  are  sound, 
and  the  'craventions  of  delegates  me^  in  vanous  parts  ctf  the 
United  States,  seveaal  hundred  in  numbiEr,-qtend  tboasuds  ci 
dottaiB  in  trard,  and  entertunment,  and  attract  mucb  public 
attention.  Most  of  the  frateraitles  have -ah.  inspection  system 
by  which  diapters  axe  pmodically  viated  and  kept  ap  to  aoertain 
kv6l  of  excellence. 

The  leadUig  fraternities  publish  journals  usually  from  four  to 
eight  times  durii^  the  .college  year.  The  earliest  of  these  was 
the  Btia  Theia  Pi,  first  issued  in  1872.  AH  puhHsh  catalogues 
oi'  their  members  aiid  the  most  pzo^ieious  have  issued  histories. 
Iliey  also  pablish  aoiig  booka,  -music  and  maay  ephuneral  and 
local  publications. 

The  alumni  of  the  fratemitiea  aieotganizedintoclubs  or  assoda- 
tifuia  having  Juadquartexa  at  centres  of-  poindaSiAn.  These 
organizations  are  somewhat  loose,  bat  nevnthekSb  are  capable 
of  mudi  ekertion  and  influence  should  occamon  arise. 

The  taUi^  fraternity  system  has  no  paxaUd  among  Uie  students 
of  colleges  outside  of  America.  One  of  the  curious  things  about 
it,  however;  is  that  while  it  is  practically,  uniform  throughout 
the  linked  States,  at  the  three  promkient  universities  of  Harvard, 
Yale  and  Frinc^on  it  differs  in  many  respeds  from  its  character 
dsewhere.  At  Harvard,  although  there  are  chapters  of  a  few 
of  the  fEatemities,  their  influence  is  insignificant,  their  place 
being^  taken  by  a  group  of  local  societies,  some  of  them  class 
organizations.  At  Yale,  the  regular  system  of  fratozuties 
obtains  In  the  oigineeriDg  or  technical  department  (the  Sheffield 
Srientific  S(Aool},  but  in  tbe  dasdcal  dqtartment  tjie  fraternity 
fiflaptcn  are  called  "  junior  "  societies,  because  they  linut  their 
meinbeiship  to  the  three  ui^er  idaases  u)d  allow,  the  juniors 
eacfa  year  practically  to  cmtnd  the  -chapter  affurs.  Certain 
senior  societies,  of  which  th^  oldest  is  the  Skull  and  Bonesj 
whiqh  and  inter-fratemity  societies  admitting  fredy:  membem.of 
the  fraternities,  are  niore  prominent  at  Yale  than  tbe  fraterhities 
themselves.  Princeton  has  two  (secret)  literary  and  fraternal 
lodeties,  the  American  Whig  and  the  Cliosophic,  and  various 
local  social  dubs,  with  no  relationship  to  organization^  in  other 
colleges  and  not  having  Greek  letter  names. 
.  Ata  few  universities  (for  instance,  Michigan^  Coxndl  and  Vir- 
^nia),  semor  sodetieaor  otherinter^atttnitysodetiesezert  great 
ibflnedce  and  haven&odlfied  the  strength  of  the  paternity  ajrrtem. 

Of  late  years;  numerous' scideties  bearing  Gre^  names, and 
imitating  the  externals  of  the  coll^  fraternities  have  sprung 
up  in  tbe  high  schools  and  academies  ui  the  country,  but  have 
ealdted  the .  Earnest  and  apparently  united  opposition  of  the 
authorities  of  such  schools. 

See  William  Raimond  Batrd,  American  CoUege  I^-alenUiies  (,6th 
ed..  New  York,  1905);  Albert  C.  Stevens,  Cyclopedia  of  Fraiemiiics 
(Patetson,  N.J.,  1S99) i  Henry  D.Shtidtm,  Student  Life  and  Customs 
(New  York,  1901)  ;  Homer  L.  Patterson,  Pattersoti's  College  and 
SchotA  Directory  (Chicago,  1904};  H.  K.  Kellogv,  CoUege  Secret 
SoMer  (Chicago,  ;  Albot  P.  Jacobs,  Gr^  Letter  Sooieiies 
(Detroit,  1879).         -  .     (>y-  B.*) 

'PRATICBUJ  (plural  diminutive  of  ItaL  fratCj  brother),  the 
Bdnie' given  during  the  13th,  r4tband  isthoeaLtuiSestoanumber 
of  religious'groups  in  Italy,  di£tering  widely  from  each  other,  but 
all  derived  more  or  less  directly  from  the  Frtfiidsean  movement. 
Fra  Salimbene  says  in  his  Chronieie  (Parma  ed-.  p.  108):  "  All 
who  vrished  to  found  a  new  rule  borrowed  something  from  the 
Frahdscan'  order,  the  sandals  or  the  habit."  As  early  as  1338 
Gregory  IX. ,  in  his  bull  Quondam  abundant  imquitas,  .condem  ned 
atad  'denouttc^  as  fprgws  {tanguam  falsarios)  ail  who  begged  or 
pieacbed  in  a  habit  resemUing  that  of  the  mendicant  orders^ 
and'lhia  condemnation  was  repeated  by  him  or  his  successors. 
The  term  FraticdH  was  i&ed  contemptuously  to  denote,  not  any 
patticular.aecti  but  the  members  of  osdora  formed  on  the  fringe 


ci  the  cincrdL  Tkm  Giqvamu  ViHani,  ifieakhv  of  the 'heretic 
Doldnoj  sa3rs  in  his  ChnmAit  (bk..  viii.  dL  84):'i  Ha  is  not  a 
bnktberlcrf  an  svderqd  rule,  birti  a..fraiicMo  without  aiUsider.!' 
SitnilarLy,  John  XXII.,  in  his  bull  Saneta  'Romania  et  UiUvarMHs 
Eddesia  (38th  of  December  i^i?)!  -omdemzB  iiagudy'  those 
"  prefanae  nuMHtdinis  iur>  commonly  called  FxatkclH,  oi* 
Brethren  of  the  Poor  Life,  or  Btzocchi,  or  Begoines,  or  by  alt 
manner  of  other  names." 

- ,  Some  histocians,  in  their  aeal  for  jrigid  daasiiicatiott,'  have 
regarded  the  fraticetti  as  a  -distinct  sect,  and  have,  actuin^ted 
to  discover  its  dogmas  and  iia  founder.  Some,  of  .ihe  cost- 
temporaries  of -Uiese  reHgtona  groups  fell  into  the  same  error, 
and  in  this  way  the  vague  term  FraticelU  has  sometioies  been 
applied  to  the  disciples  of  ArmannoFongilupoQ£Ferrara(d.  1269), 
who  was  undoubtedly  a  Catbar,  and  to  the  foUoweia  Geratd 
Segardli  and  Dc^cino,  who  were  alvi^ys  known  '  among  thcBi- 
sdves  as  Apostolic  Brethren  (Apostolid).  Furthermore^  it  seehis 
absurd  to  classify  both  the  Dokdnists  and  the  ^iritual  Franaacans 
as  Fraticdli,  since,  as  has  been  pointed  out  by  Ehrle  {Arehi<f. 
LU.  V.  Kirthengesch.  des .  MittelaUers,.  u.  it>7,  &c.),  Angele  of 
Clarino,  in  lus  !>»  secern  tribulaiioHibuSf  written  to  tfae's^ry  of 
the  Spirituals*  does  not  scnqik  to  stigmatize  the  Dji^cuusbs  as 
"  disc^es  Of  the  deviL"  It  is  eqiiaUy  disurd  to  indude-in  tbe 
sane;  category  the  ignonuit  Bizoc^  and  Segardlists  and  such 
learned  di&dples  of  Michael  of  Cestui  and  Louis  <rf  Bavaria  as 
William  of  Occam  and  Bona^tia  of  Bergamo,  who  have  ofttti 
been  placed  under  this  comprehensive  rubric.        .   .'  .. 

■The  name  Fraticelli  may  more  justly  be  applied  to  the  .meat 
exalted  fraction  of  Frandscamsm.  In  1322  some  {HisooetB 
declared  to  the  inquisitor  Bernard  Gui  at  Toulouse  that  the 
Franciscan  order  yraa  divided  into  three  sectipfifr-^the  Con- 
ventuals, who  were  allowed, to  retain  their  real  and  personal 
property;  the  Spirituals  or  B^guines,  who  were  at  that  time 
the  objects  of  pecsecution;  and  the  Fraticelli  <^  Sidly,  viiose 
leader  was  Henry  of  Ceva  (see  PncUca  InqtuaiUomst  v.)< 
It  is  this  fractioa  <tf  the  which  Joint vXXH^  ccttidsiiuied 
in  his  bull  Cioricsam  iEgdetiam  (astd  of  January  1318),  buC 
without  casing  them  F ratioeUi.  Henry  of  Ceva  had  tak<C  refuge 
in)  Sicily  at  the  time  of  Pope  Bonitace>  VUI.'s  .persecution  of  :the 
Spiritual,  and  thanks  to  thegoodio^esiof  Frederick  ofiSidly, 
a  little  colony  of  Frandsctosiwho  mjected  allprdperty.hadiSOoa 
established  itself  in  the  island.  Under  Pope  Clement  V.,  sad 
more  especially  under  Pope  John  XXII.,  fresh  Spirituals  jo^ied 
them;  and  this  gjmip  of  exalted  and  isolated  aacetkV:sflon 
began 'to  regard  itself  as  the  sole  l^tunateoider  of  th^Mlnoritea 
and  thenaa  the  sde  Catholic  Church.  After  being  eacomjpuoi- 
cated  .as  adiismattca  and  rebels,  founders  <rf  a  superstitious 
sectf  -and  inopagators  of  false  and.  pesttf^DOUS  doctrintSr '  Ou^ 
proceeded  to  elect  a  general  (£or  ilflichad  Of  Cesena  bad  -disaffowed 
them>  itnd  then  a  pope  called  Celestine  (L.  Wadding,  Annales, 
at  date  1^13).  The  rebels, :continued  to  carry  on  ani, active 
propaganda^  .  In  Tuscany  particularly  the  lo^uisttiob  m^e 
persistent  efforts  to  suppcess  them;  Florence  afflicted  tbesa 
with  severe  laws,  but  failed  to  rouse  the  populace  agAin^  them. 
The  papacy  dreaded  their  sodal  evto  mwe  than  their  dogmatic 
influence.  At  first  in  Sidly  and.  afterwards  throughout  Itniy 
the  Ghibellines  gave  them  a  warm  iTdoomfa;  the  rigozists  and 
the  malcontents  who  had  dther  left  the  church  «r  were,  m  the 
point  of  leaving  it,  were*  attracted  by  Uiese.  communities  nC 
n^y  rdiels;  ai^d  the  tribune. -Rienm.waa  ati'oneititneidispgaed 
to  jmn  tbem.  To  overcome  tluse  ascetics  it  .was'  necessary,  to 
have  reoo'urse  to  other  ascerics,  and  from  the  otxtset  the  refocmed 
Frand^cans,  or  Francisdans  of  the  Strict-  Observanoe,  ubder  tbft 
direction  of  their  first  leaders,  Podlucdo  da  Triad  (d.'i39cO» 
Giovanni  Stronconi  (d.  140$}-,  aad  St  BeriUkrdtne  of  SienS^ihaid 
been  at  great  pains  to  restore  the  Fraticelli  to  orthodeagr.  These 
early  efforts,  however,  bad  little  success..  Alarmed,  by  the 
number  of  the  sectariesi  frnd  theic^tent  of  their  mflueUCc^  Pope 
Martin  V.,  wheiiadencouraged-thc0b4ei:^nnts,iand  partSouhuIy 
Bemardine  of  Siena,  fulminated '<two  intUs' (i4iS-  and  -x42i) 
against  the  herrtks,  and  tetnsted  different  lesatek  with.the  task 
of  huming  than  down. '  ■  Ttuitc.  iiMMmia  -ftulingjto  cbtdded,  in 
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1426)  to  appotnt  two  (^servants  ss  inquisitora  without  territorial 
liinitatioBl  to'  make  a  special  crusatte  against  ,  the  heresy  <rf  the 
FraticcllL  Thfese  two  Inqtusitors,  who  putsaed  their  duties 
under  three  popes  (Martin  V.,  Eugemus  IV.  and  Nicholas  V.) 
were  GioTanm  da  Capistrano  and  Gdacomo  della  Marca,  The 
lattex's  valuable  Diaiogus  contra  Fraticeilos  (Baluxe  and  Mansi, 
MisceUanea,  iv.  595-610)  gives<an  account  of  the  doctrines  of 
these  heretics  and  of  the  activity  of  the  two  inquisitors,  and  siiows 
that  the  Fraticelli  not  only,  otmstituted  a  distinct  church  but 
h  distinct  society.  They  had  a  pope  called  Rinaldo,  who  was 
elected  in  1419  and  was  succeeded  by  a  txrather  named  GabrieL 
This  supreme  head  (rf'  their  i:hurch  they  s^led  "bishop  of 
Philadelphia,"  Philadelphia  being^  the  mystic  name  vA  their 
community;  under  him  were  bishops,  e.g.  the  bishops  of 
Floreivce,  Venice,  &c.;  and,  furthermore,  a  member  of  the 
commusuty  named  Guglielmo  Majoretto  bore  the  title  of 
"  Emperor  of  the  Christians."  This  organization,  at  least  in 
so  far  as  concerns  the  heretical  church,  had  already  been  observed 
among  the  Frftticelli  in  Sicily,  and  in  1423  the  general  coiuxcil 
of  Siena  affirmed  with  horror  that  at  Peniscola  there  was  an 
heretical  pope  surrounded  with  a  college  of  cardinals  who  made 
no  attempt  at  concealment.  From  1426  to  1449  the  Fraticelli 
were  unremittingly  piirsued,  imprisoned  and  burned.  The  sect 
gradually  died  out  after  losing  the  protection  of  the  oommon 
people,  whose  sympathy  was  now*  transierrBd  to  the  austere 
Obacffvants  and  their  mirade>wozker  Ciqustrano.  From  1466 
to  1471  there  were  sporadic  burnings  of  FraticelH,  and  in  1471 
Tommaso  di  ScarHno  was  sent  to  Fiombino  and  the  littoral  of 
Tuscany  to  track  out  some  Fraticelli  who  had  been  discovered 
in  those  parts.  After  that  date  the  name  disappears  from  histoiy. 

See  F.  Ehrle,  "  Die  Spiritualent  ihr  Verhkltnis  zum  Fraiuis- 
kanerorden  und  zu  den  Fratioellen  "  and  "  Zur  Voi^geschichte  des 
ConoU  von  \^enne,"  in  Arckw  jUr  Literatw-  utid  KirchengeschichU 
des  Mittelalters,  vols,  i.,  li.,  iii.j  Wetzer  and  Welte,  Kirchenkxikon, 
S.V.  *'  Fraticellen  " ;  H.  G.  Lea,  Hilary  c^Ott  InqtrisiUon  of  the  Middle 
At$s,  iii.  la^riSo  (London,  ifiSS).  (P.  A.) 

FRAUR  (Lot.  /rata,  deceit),  in  its  widest  sense,  a  term  which 
has  never  been  exhaustively  defined  by  an  l&ii^fish  court  ai  law, 
and  for  legal  purposes  probably  cannot  usefully  be  defined.  But 

as  denoting  a  cause  of  action  for  which  damages  can  be  recovered 
in  civfl  proceedings  it  now  has  a  clear  and  settled  meaning.  In 
actions  in  wMch  dunages  are  claimed  for  fraiid,  tbe  difficulties 
and  obscurities  which  commbnly  arise  are  due  rather  to  the 
complexity  of  modem  commerce  and  the  ingenuity  of  modem 
swindleis  than  to  any  uncertainty  or  technicality  in  the  modem 
law.  IV  sUkct«d  in  snch  an  action,  the  person  aggrieved' must 
&rst  prow  a.  representation  of  fact,  mode  either  by  words,  by 
wtiting  OTi  by  conduct^  which  is  in -fact  untrue,  hfoie  conceal- 
nieftt  is  not  actionable  unless  it  -amountsi  not  only  to  suPfiressio 
teri,  but'  to  sttggeslid  fdhi.  An  expna^xax  of  (^nnioa  or  of 
intention  is  not  enou^,  unless  it  (ion  be  thawa  that  the  <q>imoD 
was  not  really  held,  or  that  the  intention  was  not  really  emtet^ 
tuned.  In  which  case  it  must  be  borne  in  mind,  to  use  the  phrase 
ol  Lord  Bowen,  that  the  state  <jt  a  man's  mind  is  as  much  a  matter 
of  fact  as  the  state  of  his  digestion.  Next,  it  must  be  proved  that 
the  repttesentatioD  was  made  without  any  honest  belief  in  its 
truth,  that  is,  cither  with  actual  knowledge  of  its  falsity  or  with 
a  redtkiss  disregard  whether' it  is  true  or  false.  It  was  finally 
established,  after  much  controversy,  in  the  case  of  Deny  v. 
Ptek  ia  1SS9,  tint  a  merefy  negligent  misstatement  is  not  action- 
able.- Further,  the  person  •  as^rievcd  must  prove  that  the 
offender  made  tfaft  represoitation  with  the  intention  that  he 
[rfiould  act  on  it,  though  not  necessarily  directly  to  him^  and  that 
he  did  in  fact  act  in 'reliance  em  it.-  Lastly,  the  com|rfainant 
must  prove  that,  as  the  direct  (»>hsequence,  he  has.suff&ned 
hctuat  damage  capable  of  pecuniary  measurement. 

As  soon  as  the  case  of  Derry  v.  Pedt  had  established,  as.  the 
general  rule  of  law,  that  a  meinely  negligent  misstatement  is  not 
actional^,  a  statutory  exception  was  made  to  the.  rule  in  the 
ctee  of  directors  and  promoiters  of  oompanies  who  publish 
prospectuses  and  similar  docomeots.  .  By  the  Directors'  L^ility 
Act  1890,  snch  persons  are  liabte  for  damage  caused  by  untrue 
statements  in  sodi  doctuuBts^  uiileU  they  can  pscive  tiiatthey 


had  ibasMuUile  grounds  for-believing  tbe  statements  to  beitnie. 
It  is  aJao  to  be  observed  that,  though  damages  cannot  be 
covered  in  an  action  for  a  misreiwesentation  made  with  an  honest 
bdief  in  its  troth,  still  any  person  induced  to  enter  into  a  con- 
tract by  a  misrepresentation^  whether  fraudulent  or  innocent,  is 
entitled  to  avoid  the  contract  and  to  obtain  a  declaration  that 
it  is  not  binding  upon  him.  This  is  in  accordance  with  the  i^e 
of  equity,  which  since  the  Judicature  Act  pcevails  in  all  the 
courts.  Whether  the  rq>resentation  is  fraudulent  or  innocent, 
the  contract  is  not  void,  but  voidable.  The  party  mided  must 
exerdse  his  option  to  avoid  the  contract  without  delay,  and 
befcffe  it  has  become  inqx»sible  to  restore  the  other  party  to  the 
position  in  nitich  he  stood  before  the  contract  was  made.  If  he 
is  too  late,  he  can  only  rely  on  his  claim  for  damages,  and  in 
order  to  assert  this  claim  it  is  necessary  to  prove  that  the  mis- 
representation was  fraudulent.  Fraud,  in  its  wider  sense  of 
dishonest  dealing,  though  not  a  distinct  cause  of  action,  is  often 
material  as  preventing  the  acqiusition  of  a  li^t,  for  which  good 
faith  is  a  necessary  condition.  Also  a  combination  or  conspiracy 
by  two  or  more  persons  to  defraud  gives  rise  to  liabilities  not 
very  clearly  or  completely  defined. 

FRAnENBUHG,  a  town  of  Germany,  in  the  kingdom  of 
Priissia,  on  the  Frische  Haff,  at  the  mouth  of  the  Bande,  41  m. 
S.W.  from  Kfinigsbezg  on  the  railway  to  Elbing.  ■  Pop.-  3500. 
The  cathedral  (founded  1339),  with  nx  towos,  stands  on  a 
conmianding  eminence  adjoining  the  town  and  surrounded  by 
castellated  walls  and  bastions.  This  is  known  as  Dom-Franen- 
burg,  and  is  the  seat  of  the  Roman  Catholic  bishop  of  Etmelond. 
Within  the  cathedral  is  a  monument  to  the  astronomer  Copernicus 
bearing  the  inscription  Astronomo  celeberritM,  cujus  noihm  et 
gloria  uirumque  im^mit  orbem.  There  is  a  small  port  with 
inconsifterable  trade.  Frauenberg  was  founded  in  iaSy.  and 
received  the  rights  of  a  town  in  1310. 

FRAUENFELD,  the  c^tal  of  the  Swiss  canton  of  Thurgau, 
37  m.  Iqr  rail  N.£.  of  Zibich  or  14I  m.  W.  of  Romanshom. 
It  is  built  on  the  Mui^  stream  a  Uttle  ^x>ve  its  junction  with  the 
Thur.  It  is  a  pnsperotu  commerdal  town,  bdng  situated  -at 
the  meeting  point -of  several  mutes,  while  it  possesses  sevecal 
industrial  establishments,  chiefly  concemed  with  1  different 
branches  tA  the  iron  trade.  In  1900  its  peculation  (including  the 
neighbouring  villages)  was  7761,  mainly  (xerman-speaking, 
while  there  were  5563  Protestants  to  2188  Romanists.  Frauen- 
feld  is  the  artillery  depdt  for  North-East  Switzerland.  The  upper 
town  is  the  older  part«  and  centres  round  tbe  castle,  of  which  the 
tower  dates  from  the  loth  century,  though  the  rest  is  of  a  later 
period.  Both  stood  on  land  belonging  to  the  abbot  Reichenau, 
who,  with  the  cmmt  of  Kyburg,  founded  the  town,  which  is  first 
mentioned  in  13551  The  abbot  retained  all  manorial  rights  till 
i&>3,  while  the  political  powers^of  theKybiugers  (^o  were  the 
*'  protectors  "  of  Reichenau)  passed  to  the  Habsburp  in  1S73, 
and  were  seized  by  the  Swiss  in  1460  mth  the  ^t  of  the 
Tburgau.  In  i7i2.the  town  succeeded  Badm  in  Aargau  as  the 
meeting-place  of  the  Federal  Diet,  and  continued  to  be  the  capital 
of  the  Confederation  till  its  transformation  in  1798.  In  1799  it 
was  successively  occupied  by  the  Austrions  and  tbe  French: 
The  old  Capuchin  convent  (1591-1848)  is  now  occupied  as  a 
vicarage  by  the  Romanist  priest.  (W.  A.  B.  C.) 

FRAUBNLOBt  the  nune.by  which  HxiZinaCH  VOH  Meisseit, 
a  (German  poet  of  the  13th  century,  is  generally  known.  He 
seems  to  have  acqmred  the  sobriquet  because  .in  a  faffi<>us 
Liederstreit  with  his  rival  Regenbogen  he  defended  the  uaeiof  itfae 
word  Prau  (•.«.  ^o«tw,*-lady)  instead  of  Weib  {v^^mmaa). 
Frauenlob  was  -bom  about  1350  of  a  hnmble  bmi^er  fomi^. 
His  youth  was  spent  in  straitened  drcumstances,  but  he  gradu- 
ally acquired  a  reputati<ui  as  aisinger  at  the  various  cotvts.of 
the  Grerman  princes.  In  1278  we  find  him  with  Rudolph  U 
in  the  Marchfeld,  in  1286  he  was  at  Prague  at  the  kblghting  of 
Wenraslaus  (Wenzel)  II.)  and  in  131 1  he  was  present  at  a  knightly 
festival  celebrated  by  Waldemar  of  Brandenburg  before  RjO^tod^ 
After  this  he  settled  in  Mains,  and  there  according  to  the.p^ttlar 
account,  founded  the  first  school  of  Mdstersingers  (g.v.).  He 
died  in  i3rB,  hnd  was  booicd  in  the.  doistdis  nrf  tbe  cathedral  a( 
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Moiiu.  Sis  gram  fe  still  mvkied  by  a  copy  made  m  17S3  of  the ' 
original  tombstone  of  13x8;  and  in  1843  a  monument  by  Scfawan- 
thaler  wat  erected  in  the  cloisters.  Frauenlob'a  poems  make-  a ' 
great  display  of  kaming;  he  delights  in  far-fetched  metaphms, : 
and  his  versification:  a-bounds  in  tricks  of  form  und  rhyme. 

Frauenlob's  poetry  mb edited  by  L.£ttmaller  in  18^3;  a  selection 
wUl  be  found  in  K.  Bartsch,  Deutsch*  iMderiichUr  aes  12.  bis  m.  : 
Jakrkunderts  (3rded.,  1893).   An  English  translation  of  Frauenlob  s 
Cantica  canticorum,  by  A.  E.  Kroeger,  with  notes,  appeared  in  1877 
at  St  Louis,  U.S.A.   See  A.  Boertei,  Prauenlab  (2nd  ed.,  1881). 

FRAtlNCS,  ABRAHAM  (c.  1558-1633),  English  poet,  a  native 
of  Shropshire,  was  bom  between  TS58  and  1560.  Wis  name  was 
registeiwl  as  a.  pupil  of  Shrewsbury  School  in  January  1571/2, 
and  he  joined  St  John's  College,  Cambridge,  in  1576,  becoming  a 
fellow  in  1580/81.  His  Latin  comedy  of  Victoria,  dedicated  to 
Sidney,  was  prtobably  written  at  Cambridge,  where  he  remained 
until  he  had  taken  his  hf  .A.  degree  in  15S3.  He  was  called  to  the 
bar  it  Gray's  Inn  In  1588,  and  then  apparently  practised  as  a 
barrister  ifa  the  court  of  the  Welsh  marches.  After  the  death  of 
his  patron  Sir  Philip  Sidney,  Fraunce  was  protected  by  Sidney's 
sister  Mary,  countessof  Pembroke.  His  last  work  was  published 
in  1592,  and  we  have  no  farther  knowledge  of  him  until  1633, 
when  he  is  said  to  have  written  an  EpUhalamium  in  honour 
of  the  marriage  of  Lady  Magdalen  Egerton,  7th  daughter  of  the 
earl  of  Bridgwater,  whose  service  he  naay  possibly  have  entered. 

His  works  are;  The  Lamentations  of  Amintas  for  the  death 
of  PAyWw  (1587),  a  version  in  English  hexameters  of  his  friend's, 
Thomas  Watson's,  Latin  Amyntas;  The  Lavners  Logike,  exem- 
plifying the  praecepts  of  Logike  by  the  practise  of  the  common 
Lawe  (1588);  Arcadian  Rhetorike  (is88];  Abrahami  Fransi 
Insignium,  Armorum . , ,  explicaUo  (iSSS);  The  Countess  of 
Pembroke's  Yvychvrch  (jsgth),  cont{dning  a  translatum  of 
Tasso's  Aminta,  a  reprint  of  his  earlier  versioff  of  Watsonj 
"  The  Lamentation  of  Corydon  for  the  love  of  Alexis  "  (Vifgi!, 
eclogue  fi.),  a  short  translation  from  Heliodorus,  and,  in  the  third 
part  (1592)  "  Aminta's  Dale,"  a  collection  of  "conceited" 
tales  supposed  to  be  related  by  the  nymphs  of  Ivychurch; 
The  Countess  of  Pembroke's  Bm<inueU  (1591);  The  Third  Part 
of  the  Countess  of  Pembroke's  Ivychurch,  entituled  Aminta's  Dale 
(1592).  His  Arcadian  Rhetorike  owes  muc^  to  eailier  critical 
tre&tises,  but  has  a  spedal  interest  from  its  references  to  Spenser, 
and  Fratinee  quotes  from  the  Faa^  Queene  a  year  before  the 
publication  of  the  first  books.  In  "  Colin  Clout's  come  home 
again,"  Spenser  speaks  of  Fraunce  as  Corydon,  on  account  of  his 
translations  of  Virgil's  second  eclogue,  llis  poems  are  written  in 
classical  rtietres,  and  he  was  regarded  by  his  contemporaries 
as  the  best  exponent  of  Gabriel  Harvey's  theory.  Even  Thomas 
Nashe  had  a  good  word  for  "  sweete  Master  France." 

The  Countessof  Pembroke's  Emanueil,  heiamcters  on  the  nativity 
andpa^on  <rf  Christ,  With  versions  of  some  psalms,  were  reprinted 
by  Dr  A.  B.-GnMazt  m  the  third  volume  of  \m  MimlUmus  of  Hie 
FuUer  Worthies  Library  (1872)-  Joaep^  Hunter  in  hjs.CAonM  Vatum 
stated  that  fiveofFraunce's  songs  were  included  in  SAAasy'^,Astrophd 
and  Stella,  but  it  is  probable  tl^t  these  should  be  attributed  not  to 
Fraunce,  but  to  Thomas  Campion.  See  a  life  prefixed  to  thie  trini- 
sciiption  of  a  MS.  Latin  comedy  by  Fraunce,  Victoria,  by  ProfeaBor 
G.  C.  Moore  Smith,  published  in  Bang's  MaterioHon  zur  Kunde  dci 
aiteren  en^ischen  Dramas,  vol.  xiv.,  1906. 

VBAXIlfHOFBR.  JOSEPH  VON  <i78rpl836),  German  optician 
and  physicist,  mu  bom  at  Sttaubing  in  Bavoiia  on  the  6th  of 
March  17S7,  tbb  son  of  a  glasiev  who  died  in  1798.  He  was 
appsentioBdin  1 79910  Wca^aelbctger,  a^asa-potisherandiookuis- 
^aa&.  milker.  On  the  aist  of  July  2S01  he  neariy  teat  his  life 
by  the  fall  of  the  iKHise  in  which  he  lodged,  and  the  elector  of 
B&varia,  .MaximiHau  Joseph,  who  was  present  at  his  extrication 
from  ithe  runs;  gaVe  hihi  xfi  ducats.  With  a- portion  of  this  sum 
be  obtained  release  from  the  kst  siximonths  of  his  appranticeah^, 
and -with  the  rest  he  purchased  a  glass-pdi^iing  machine.  He 
DOW  empfeyed  hinudf  in  making  optical  passes,  and  in  engraving 
oa  metal,  devoting  haa  spare  tiiAe  to  the  penisai  at  works  on 
math^utics  AUdioptics.  In  1806  he  c^^ned  the  place.  o£ 
optictaiLia-.the  mathemiitical  institute  iwUch-aiKiSett'luid  bcm 
kw^ed  ftt  Muaidh  1^  Joatph  voa  Utusdmeider,  G.  Reibbenbacb 
and  J.  Llebhexr;  and  in  1807  arraagemeiUi  weie  made  by 


Utoachneider  for  hb.imtnctibB-)^  PfeneiLodls  Gufaland.'ii 
billed  optidUD,  in  the  fabrication  (tf  ^t  and  (irown  glass^  in 
which  he  soon  became^-ad^(see  tLVttAi;G«sch..der  Wisse»st^ 
in  DeatMlU.  bd.  xvi.  p.  ^86).  With  ReidMsbach  Utz^ 
sdmeider,  Fraunhofer  established  in  1809  an  optical  institute 
•Brt  Benedactbeuem,  near  Munich^  of  vriuch  he  in  1618  became 
floie  BaaoBger*.  The  institnte  was  in  1819  lemov^  to  Munid]^ 
aad  on  Fiaunboier's  doith  came -under  the  direction  of  G.  Moii 

Amongst,  the  eailieet  mechanical  oontdvanceB  of  Fzaunbsier 
a  machine  for  pcriishiiig  mathematically  uniform  i^Jierkal 
surfaces.  He  was  tia  Invintnr  iA  the  atage^nicrometer,  aaid  «f 
a  form  of  hdiometer;  and  in>i8x6  fav  succeeded  in  conttrvctiBg 
for  the  microscope  achromatic  passes  of  long  focus,  eonasting'ttf 
a  single  lens,  the  constituent  glasses  of  ^bdch  were  in  juxta^ 
position,  but  not  cemented  together.  The  great  renting 
telescope  at  Dorpat  was-  manufactured  by  Mm,  and  so  great  was 
the  ^iU  be  attained  in  the  making  tA  lenses  for  admnhatiit 
telescopes  that,  in  a  letter  to  Sir  David  Brewster,  he  expreased 
his.  williogneas  to  furnish  an:  adinnaatic  -gl^SB  of  sS  in.  diameter^ 
Fraunhofer -is  especially  ksmwu  fovthe  rescavdies,  paUished  tti 
the  Den^stdtriften  der  Milntkener  Akodemie  for  i8t4-*^r8i5,  by 
which  he  laid  the  fooodatioh  of  scdar  a^  afidUr  chem^crf: 
The  dark  Knee  of  the  qiectrnm  of  nmllgbt,  caifieat  noted'  by 
Dr  W,  H.  Wofiaaton  0iaL  Trowj,  1803,  p.  378))  were  i&de^ 
pendently  discovered,  and,  by  means! of  the  t^softfie  oi'>a 
theodolite,  between  winch  and  a  ^tant  ttk  admitthag  the 
light  a  ptiam  was  inteippfled»  wese  for  the  fixst  time  <catehiMy 
ofaeerved  l>y  Frannhofer,  and  have  on  that  account  been  design 
nated  "  Fraunhofer's  Unes."  He  constructed  a  map^  of  as  many 
as  576  of  these  lines,  the  ptindpal  of  which  he  denoted  by  >the 
letters  of  the  alphabet  from  A  to  G;  and  by  ascertaiitiBg  thck 
refractive  indices  he  dttemuirad'that  their  relative  poaittoDi'are 
constant,' vtuther  in  spectra  {obdubed  by -the  dixect  ncyh  M  tbd 
sun,  or  by  the  reflected  li^t  of  the  moon  and  pSadbta.--  -Titi 
spiMlfaof  the  stars  he  obtained  by  unngy  outside  the  objcdt-^^ass 
of  his  telMo^,  a  large  prism,  throu^  which  the  li^  passed 
tO'lKbrcM^ttoafocuaiQfroMdflBbaeye'ijAtee.  Kc  6&«AiMdt%at 
in  the  spectra  of  the  fixed  staia'many'of  the  dark  litacwwete 
different  from  those  of  the  solar  spoctrum,  wfayst  other  well'- 
known  solar  lines  were  wantiBs;<and  he  •oondluded'  that  it  wm 
not  fary<any  action  of  the  tecrestzial  AtBoospheFe  apdn.'tbe'iigUl 
passing  throu^  it  that  the  lines  were  produced.  He  furth«# 
e^ressed  the  belief  that  the  dark  lines  D  of  the  aalar';q>ectnifii 
coincide  with  tlie.  bright- hnca  of  the  aodkan  flame.  He  Was-also 
the*  inventor  of  the  diffraction  ^rathiip.  '  ^ 

In  i833hewas^ipcnntedamier*ator^tlieFJiyaoal«a1>iiiet 
at  MmuAf  and  in  the  f oUovins  yeac  hA  raecived  fewk.the  kini 
of  £avaria  the  civil  onder  ot  ment.  He  died  at  Muttdion  the  y  tb 
of  June  L3a6,  and  inas  tanied  'near  Tfceirhenbtdlt,  Whose  decease 
had  taken  |^ce  eight  years  previoaily.  "On  UsitntA  H  tM 
iBScrqition  "  Approximavit  stdera."  .  .     '   ,," 

See  J.  Ton  Ut^chneider,  Kuner  Umriss  der  LAensges^ichte  da's 
Herm  Pr  J'-W*  i>»«n/w/er  (Munich,  ,1836) ;  and  G.  Merz,  Pat  Leben 
und  Wirken  rraunhofers  (Land&hiit«  i|86sjl.   t    ,  1 

f  IIAUSTAI»T  (Polish,  WsKtwa),  a  town  of  GermaBjE,  in  the 
PniaaaD  province  of  Foaen,  in  a  Sxt  samfy  country  dotted  -mtk 
windmilb,  90  m.  S.S:W.  of  Poten,  thk  rsfl^ray  Lissa-SacaK 
Pop.'  (indbdiag  a  ganison)  790a;  It  bm  throe  Evaagolial 
a^  two  RmnaiL  Catfaofic  chufchesy  &  •"■*fl^''ffHl  adiool'  imd>  a 
tcBcbras^  seminary;  the  manufsctuieir-  indttde  wootten  and 
cotton  goodsj  hats,  raorotco 'leat^r  Und  gloves,  and  there  i^  k 
cnopidtoible  trade  !n  com,  cattle  and  wool.  'FraNiMaBt'  was 
founded 'by  SSesians  in  1348,  and  afterwards  betoeeed  to  the 
pridcqiality  ot  Glogau.  Near  the  t Awn  the  Swedes  tader  (Dhas^ 
Xn.  defeated  the  Sazcoid  on  the  X3th  of  Februai^  E706.  ' 

FRATSfllNOQS*  DBillS  ANTOnm  LQO,  Gohtx  db  (r76s-^ 
r84x),  F^rench  pielMe  and  atatesaian,  distinguirited  as  an  orator 
and  as  a  eontrovosikl  writer,  was  bom  of  hamble  paranti^ 
at  Curiibw,  in  thfe  deputin«at-)al  Aveyron,  on  the  i^tk  ol  May 
1765.  fie  owes  Ids  r^MAatfen  mifaily-to  tie  leGtun»'-on"do|^ 
malio.theAlogy,  knam  antbe  ^coqioeDQea''  of  SalM  Sfal|dce, 
ddivcMd  im  Hu-dsasdiai  Saint  Sul^ioef  Pad^^from  itea  tb. 

Digitized  by  VjOOQIC 


FRfiGHBTTB^^FREDERIGIA. 


•iSfig,  to  vhich  ddnming  coowds  were  attracted  by  his  ludd 
oq^tion  and  by  his  gnoeful  oratoy.  Hie  freedom  of  his  lan- 
gaatfi  in  1609,  wfam  N^p(deoa  had'anested  the  popt  anid  de- 
daited  £he  Aanezatidn  of  Rome  to  France,  led  to  a  [wdiibition 
of  his  lectures;  and  the  dispeirsim  o£  tJie  congregation  of  Saint 
Sulpic6  in  iBii  was  followed  by  his  temporary  retiremmt  from 
the  capital.  He  returned  with  the  Bourbons,  and  resumed  his 
lectures  in  1814;  but  .the  events  of  the  Hundred  Days  again 
compelled  him  to  withdraw  into  private  life,  from  which  he  did 
not  emerge  until  February  18 16.  As  court  preacher  and  almoner 
to  Louis  XVUI.,  he  now  entered  upon  the  period  of  his  greatest 
public  activity  and  in^mce.  In  omnezion  with  the  con- 
tvovetsy  raised  by  the  signiag  of  the  leactionaxy  omoords^  of 
x8i7,  he  published  in  1818  a,  treatise-  entitled  Vraii  Prindpes 
if  F4^is€  Galiicane  sur  la  puissance  eccUsiastique,  which  though 
onfavouzaUy  criticized  by  Lamennais,  was  received  with  favour 
by  the  civil  and  ecclesiastical  authorities.  The  consecration  of 
Frayasinous  as  bishop  of  Henw^hs  "  in  partibus,"  his  election 
to  the  French  Academy,  and  las  appointment  to  the  grand- mas ter- 
ahip  of  the  university^  followed  in  rapid  succession.  In  1824, 
on  the  accession  of  CWles  X.,  he  became  minister  of  public  in- 
struction and  of  ecclesiastical  aSait&  imder  the  administration 
of  Vill^;  and  about  the  same  time  he  was  created  a  peer  of 
France  with  the  title  of  connt.  His  term  of  office  was  diiefly 
madced  by  the  recall  of  the  Jesuits.  In  1825  he  published  h^ 
Isctucea  under  the  title  DSftnu  ^fht  ckrisHamsme.  Tbit  work 
passed  thnnigfa-x  5  eduthms  within  z8  years,  and  was  translated 
into  several  Eurc^ean. languages.  In  1S38  ht,  along  with  his 
otriUeagues  in  the  ViU^  ministry,  was  compelled  to  resign  office, 
and  the  subsequent  revolution .  of  July  1830  led  to  his  retire- 
ment to  Rome.  Shortly  afterwards  he  became  tutor  to  the  duke 
of  Bordeaux  (Comte  de  Chambord)  at  Prague,  where  he  con- 
tinued to  live  until  1858:  He  died  &t  St  G^niez  on  the  isth  of 
December  1841. 

See  Bertiandt  Bibl.  Svlpidenne  (t.  U.  135  aq. ;  iii.  2^)  for  biblio* 
gn^hy,  afid  G.  A-  Heruion  (Paris,  2  vols.,  iM^)  fof  biogiapby. 

:  FRtaEim  LOUIS  HOMOBfi  (1839-1968),  Fiench-Cana- 
diaa  poet,  iras  bocn  at  Levi^  Quebec,  on  the  i6th  of  Novuuber 
L839,  the  son  of  a  contractor.  He  was  educated  in  his  native 
province,  and  called  to  the  Canadian,  bar  in  1864^  He  started 
the  Journal  de  Ltns,  and*  his  revoluticmary  doctrines  compelled 
him  to  leave  Canada  for  the  United  States.  After  some  years 
spent'in  journalism  at  Chicago,  be  was  in  1874  elected  as  the 
Liberal  candidate  to  represent  Levis  in  the  Canadian  parliament. 
At  the  elections  of  1878  and  1882  he  was  defeated,  and  there- 
afbsreDitfiiwdhimsetf  to  literature.  HeeditedZ>aPaJr»eand  other 
French.  ;p^>ers  in  the.  Dominion;  tuid  in  1889  was  appointed 
derk  of  the  Quebec  legislative  council.  He  was  kmg  a  warm 
advoo&teof  the  political  uBion.<rf  Canaida  and  the  United- States, 
bttt  liEttier  life  bAoame  less  u^nt,  and  is  1897:  4Coq>ted  the 
honour  oi  C.M.G.  from  Queen  .Victoria.  He  was  presid^t  of  the 
Royal  Society  of  Canada,  and  <tf  the  Canadian  Society  of  Arts, 
and  received  numerous  honorary  degrees.  His  wic^ks  include: 
Mes  Loisirs  (1863);  La-Vmut  ^un  exitt  (1867),  a  satire  against 
the  1  Canadian  government;  Pgle-mile  (1877);  Les  Flews 
boriales,  and  Les  Oiseam  de  neige  (tSSo),  crowned  by  ttie  French 
academy;  La  Li^nde  d'ttn  peufU  (1887);  two  hiBtoiu:al 
dramas,  P^pineau  (1880)-  and  Felix  Poutri  (1880);  La  NoU  au 
Canada  (1900),  and  several  prose  works  and  translations.  An 
csiponent  of  local  French  sentiment,  he  won  the  title  of  the 
"  Canadian  Lauieate,"'  He>died  on  the  ist  of  Jane'£9o8. 
.  FRBDBGQin)  {FredigandiisHA.  S97),Ftaiiki8h  queen:  Ongin-. 
ally  a  stfvsns-woman,  dw  inspired  the  Fraakish  king.  Chicane 
I.,  with  a 'nolent  passion.  At  her  instfgatioa  he  repudiated  .his 
first  wife  Audovera,  and  strangled  his  second,  Oalswintha, 
Queen  BrunUlda's  sister.  A  few  da.^  Hftte  this  murder  .CMlperic 
married  Fredegond  (567).  This  wuiAn  exercised  a  mAst  per- 
nicioua  influence  over  him.  She  forced  liim  into  war  against 
Austrasia,  ia  the  course  of  whidi  she  procured  the  assassination 
oi  Cheivictarious  Ung  Sigebert  (575);  she  earned  on  a  malignant 
struggle  against  Qulperic's  «»s  by  hii  first  wife,  Theodebert, 
Merwkh  .and  QoviB,  w^.^  dttd  tra^c  .de^iis;  aiul  she  pec- 


sutently  endeavoured  to  secure  the  throne  fsa  her  own  ddldied. 
Her  first  son  Thiony,  however,  to  wluun  Bidu^  Ragnsmbd  of 
Paris  stood  godfather,  died  soon  after  birth,  and  Fredeg«id 
tortured  a  nmnber  of  women  whom  she  accused  of  having 
bewitched  die  child.  Her  second  son  also  died  in  infancy.  Finally, 
she  gave  birth  to  a  child  who  afterwards  became  king  as  Clotaire 
II.  Shortly  after  the  birth  of  this  third  son,  Chilperic  himself 
perishedinmysteriouscircumstance3(s84).  Fredegond  has  been 
accused  of  complicity  in  his  murder,  but  with  little  show  of 
probability,  since  in  her  husband  she  lost  her  principal  supporter. 

Henceforth  Fredegond  did  aU  in  her  power  to  gain  the  king- 
dom for  her  child.  Taking  refuge  at  the  church  of  Notre  i>ame 
at  Paris,  she  appealed  to  King  Guntram  of  Burgundy,  who 
took  Clotaire  under  his  protection  and  defended  him  against  his 
other  nephew,  Childebert  II.,  king  of  Austrasia.  From  that 
time  until  her  death  Fredegond  governed  the  western  kingdom. 
She  endeavoured  to  prevent  the  alliance  between  King  Guntram 
and  Childebert,  which  was  cemented  by  the  pact  of  Andelot; 
and  made  several  attempts  to  assassinate  Childebert  by  sending 
against  him  hired  bravoes  armed  with  poisoned  scraptasaxes 
(heavy  aingle-edged  knives).  After  the  death  of  Childebert 
in  595  she  resolved  to  augment  the  kingdom  of  Neustria  at  the 
expense  of  Austrasia,  and  to  this  ei^d  seized  some  dties  near 
Paqs  and  defeated  Theodebert  at  the  battle  of  Laffaux,  near 
Soissons.  Her  triumph,  however,  was  slfort-lived,  as  she  died 
quietly  in  her  bed  in  597  soon  after  her  victory. 

SeeV.  N.Augustin  Thierry,  J2^ct(xdw(m^xin^nRiuwim 
1840)}  Ulysse  Chevalier,  Bio-hQiiioff'apkie  (and  ed.},  s.v. 
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FREDERIC.  HAROLD  (1856-1898),  Anglo-American  novelist, 
was  bora  on  the  19th  of  August  1856  at  Utica,  N.Y.,  was  edu- 
cated there,  and  took  to  journalism.  He  went  to  live  in  England 
as  London  correspondent  of  the  Nm  York  Times  in  1S84,  and 
was  soon  recogn^ed  for  his  ability  both  as  a,  writer  and  as  a 
talker.  He  wrote  several  clever  early  stories,  but  it  was  not 
tiU  he  published  lUumination  (1896),  followed  by  Gt<^  Mundi 
( 1 898) ,  that  his  remarkable  gifts  as  a  novelist  were  fully  realized. 
He  died  in  England  on  the  19th  of  October  1898. 

FREDERICIA  (Friedekxcu),  a  seaport  of  Denmark,  near  the 
S.E.  comer  of  Jutland,  on  west  shore  of  the  Little  Bdt 
opposite  the  i^and  of  Ftinen.  Pop.  (1901)  12,714.  It  has 
raUway  commimication  with  both  south  and  north,  and  a  steam 
ferry  connects  with  Middelfart,  a  seaside  resort  and  raUway 
station  on  FUnen.  There  is  a  considerable  shipping  trade,  and 
the  industries  comprise  the  manufacture  of  toljacco,  salt  and 
chicory,  and  of  cotton  goods  and  hats.  A  small  fort  was  erected 
on  the  site  of  Frederida  by  Christian  IV.  of  Denmark,  and  his 
successor,  Frederick  IH.,  (tetermined  about  1650,  to  make  i(  a 
powerful  fortress.  Free  exercise  of  religion  was  offered  to  all 
who  should  settle  in  the  new  town,  which  at  bst  bore  the  name 
of  Frederiksodde,  and  only  received  its  present  designation  in 
1664.  In  1657  it  was  talun  by  storm  by  the  Swedish  general 
Wrangel,  and  in  3659,  after  the  fortress  had  been  dismantled^ 
it  was  occupied  by  Frederick  William  of  Brandenburg.  It  was 
not  till  1709-1710  that  the  works  were  again  put  in  a  state  of 
defence.  In  1848  no  attempt  was  made  by  the  Danes  to 
oppose  the  Prussians,  who  entered  on  the  2nd  of  May,  and  main- 
tained their  posititm  against  the  Danish  gunboats.  During  the 
armistice  of  1848-1849  the  fortress  was  strengthened,  and  soon 
afterwards  it  stood  a  siege  of  two  months,  which  was  brought 
to  a  glorious  close  by  a  successful  scntie  on  the  6tb  of  July  1849. 
In  memwy  of  the  Tict<ny  several  monuments  have  been  erected  ia 
the  town  and  its  vicinity,  of  wUdi  the  most  notioe^e  are  tbe 
bronze  statue  of  the  Danish-  Land  Soldier  by  Bissen  -(one:  of 
Thorvaktsen's  pupils),  and  the  greait  barrow  over  $00  Danes  in 
the  cemetoy  of  the  Holy  Trinity  Church,  with  a  bas-relief  }yf 
the  same  sculptor.  On  the  outbreak  of  the  war  of  1864^  'the 
fortress  was  again  strengthened  by  new  works  and  an  entrenched 
camp}  but  the  Danes  isuddenly  evacuated  it  on  the  28th  of  April 
after  a  siege  of  six  weeks.  The  AiMtro-Frosaian  'Army  partly 
destroyed  the  fortifications,  and  kiept  posseasum  of  the  towB 
till      conclusion  of  peace.-  ■  ■  i>)  ■•  ■  < 
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'  VKSAVKlCk  (M6d:  Get.  'Priidrkk;  Ital.  Federiio;'  Fr. 
Fridiric  and  Ptdtric;  M.H.G:  Fridertch^  O.H.G.  Fridurth, 
"  king  or  lord  of  peace,"  from  O.tf.G.  'fridu,  A.S.  fritk,  "  peace," 
and  rth  "TiCh,"  "  a  ruler,*'  for  derivation  of  which  see  HEtntY), 
a  Christiau  name  borne  by  many  Etm^wan  sovereigns  and 
princes,  the  more  important  of  whom  ar&  gjven  below  in  the 
following  .oMer>-(i)  Roman  emperors  add  German  kings; 
(3)  oih^  kings  in  tiit  alphabetic^' order  of  liheir  states;  (3) 
other  reigning  prices  in  the  same  order. 

FRBDBRICK  I.  (c.  1133-1190),  Roman  emperor,  samamed 
"  Bartiarossa"  by  the  ItaliilDs,  was  the  son  of  Frederick  II.  of 
Hohenstaufen,  duke  of  Swabia,  and  Judith,  daughter  of  Herny 
IX.  the  Black,  duke  of  Bavaria.  The  precise  date  and  place  of 
his  birth,  together  with  details  of  his  early  Kfe,  are  wanting;  but 
5n  1143  he'  assisted  his  maternal  uncle,  Count  Welf  VI.,  in  his 
attempts  to  conquer  Bavaria,  and  by  his  conduct  in  seveiul  local 
feuds  earned  the  reputation  of  a  brave  and  skilful  warrior.  When 
his  father  died  in  r  147  Frederick  became  duke  of  Swabia,  and  im- 
mediately afterwards  accompanied  his  uncle,  the  German  king 
Conrad  ni.,  on  his  disastrous  crusade,  during  which  he  greatly 
distinguished  himself  and  won  the  coinplete  confidence  of  the 
king.  AlKsndoning  the  cause  of  the  Welfs,  he  fought  for  Conrad 
against  them,  and  In  1 157  the  dj^ng  king  advised  the  princes  to 
choose  Frederick  as  his  successor  to  the  exclusion  of  his  own 
young  son.  Energetically  pressing  his  candidature,  he  was 
chosen  German  king  at  Frankfort  on  the  4th  or  5th  of  March 
1152,  and  Crowned  at  Aix-la-Chapelle  on  the  gth  of  the  same 
month,  owing  his  election  partly  to  his  personal  qualities,  and 
partly  to  the  fact  that  he  united  in  himself  the  blood  of  the  rival 
families  of  Welf  and  Waiblingen. 

The  new  king  was  anxious  to  restore  the  Empire  to  the  pojdtion 
it  had  occupied  under  Charlemagne  and  Otto  the  Great,  and  saw 
deaiTy  that  the  r^toration  of  order  In  Germany  was  a  necessary 
prdimnutry  to  the  enforcement  tH  the  imperial  rights  in  Italy. 
Issuing  a.  g^n«al  order  for  peace,  hit  was  prodigal  in  his  concessions 
to  the  nobles.  Count  Welf  was  made  duke  of  Spoleto  and  mar- 
grave of  Tuscany;  Berthold  VI.,  duke  of  Zfthringen,  was  en- 
trusted with  extensive  rights  in  Burgundy;  and  the  king's 
nephew,  Frederick,  received  the  duchy  of  Swabia.  Abroad 
Frederick  decided  a  quarrel  for  the  Danish  throne  in  favour  of 
Svend,  or  Peter  as  he  is  sometimes  called,  who  did  homage  for 
his  kingdom,  and  negotiations  were  begun  with  the  East  Roman 
emperor,  Manuel  Comhenus.  It  Was  probably  about  tMs  time 
that  the  king  obtained  a  divorce  from  his  wife  Adda,  daughter 
of  Dietpold,  margibve  >of  VtAtHug  and  Cham,  on  the  ground 
of  consanguinity,  and  made  a  vain  effort  to  obtain  a  bride 
frooi  the  court'  9f  Constantinople.  On  his  accesaon  Frederick 
had  conmiunicated  the  news  of  his  election  to  Pope  Eugenius 
III.,  but  ne^ected  to  ask  for  she  papal  confirmation.  In  ^ite 
of  this  omission, .  however,  and  of  some  trouble  arising  from  a 
double  election  to  the  archbishopric  of  Magdeburg,  a  treaty  was 
concluded  between  king  and  pope  at  Constance  in  March  1153, 
by  which  Frederick  promised  in  return  for  his  coronation  to  make 
no  peace  with  Roger  I.  king  of  Sicily,  or  with  the  rebellious 

.  Romans,  without  the  consent  of  Eugenius,  and  generally  to  help 
and  di^eiodjllw  pB^acy^ 

Hie'jDUZiNy  to  Ittiy  raade  by  the  king  in  1154  was  the  pre- 
cursor of  five  other  expeditions  which  ei^aged  h^  main  eno^es 
for  thirty,  yeaxs,  during  which  the  subjugation  of  the  peninsula 

'  was  the  central  and  abiding  aim  of  his  policy.  Meeting  the  new 
pope,  Adrian  IV.,  near  Nepi,  Frederick  at  first  refused  to  hold 
his  stirrup;  but  after  some  negotiations  he  consented  and 
received  tie.  Itiss  of  peace^  wiiich  was  followed  by  his  coronation 
as  emperor  ast  Rome  on  the  rSth  of  June  riss.  As  his  slender 
forces  were  inadequate  to  encounter  the  fierce  hostility  which 
he  aroused,  he'  left  Italy  in  the  autumn  of  1155  to  prepani  for  a 
new  and  more  formidable  campaign.  Disorder  was  again  rahipant 
in  Germany,  espedally  in  Bavaria,  but  general  peace  was  restored 
by  Frederick's  vigorous  measures.  BavarifL  was  transferred 
from  Hemty  If.  Tasomirgott;  mugrave  of  Austria,  to  Henry  the 
Lbn;  dhke  ik  Saxony;  and  the  Hataer  was  padfied  by  the 

"CTeetitf&"of"lilB  margravBitje-  into  a-dttdty,'  while  Fredertdt's 
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Step-brother  Cbrirtfd' wa^inveSted  witHlhe  l*ilfct6id»i  of  (ieRMne. 
On  tlie  9th  of  June  irsft  the  "kin^  was  marrlM  "at  Wllrzburg 
to  Beatrix,  daughter  and  hrfress  of 'the  dead  cdunt  of  Upper 
Burgundy,  Renand  in.,  when  Upper  B^Hguntfy  <»*  Frandbe 
C0mt6,  as  it  is  sometimes  called,  was  added  tA  hit  pbssesftions. 
An  expedition  int6  Poland  reduced  Duke  Boledtius  IV.  to  an 
abject  submission,  after  which  Fredbrick  trecdved  the  boniLge  of 
Uie  Burgundian  nobles  at  a  diet  lidil  at  Besancoa  ia  October 
1157,  which'  was  marked  by  a  qoarrd'betwe^n  ilope  andtfmperM. 
A  Swedish  ardil^op,  returning  from  Rome,  had  been  sdaed  by 
robbers,  and  as  Fftderidt  had  not  punished  the  offmden  Adrian 
sent  two  legates  to  remonstrate.  The  papa!  lettcn*  wh<b  trans- 
lated referred  to  the  imperial  crown  as  a  benefice  conferred  by 
the  pope,  and  its  reading  aroused  great  indignation.  The 
emperor  had  to  protect  the  legates  from  the  of  the  'nobles; 
and  afterwards  issued  a  manifesto  to  his  subjects  declaring  that 
he  held  the  Empire  from  God  alone,  to  which  Adrian  replied  that 
he  had  used  the  ambiguous  word  betiefida  as  meaning  benefits, 
and  not  in  its  feudal  sense. 

In  June  Z158  Frederick  set  out  upon  his  secodd  ItoUan  «^ 
pedition,  whidi  was  signalized  by  the  estfcUlshment  of  Imperial 
officers  cdled  fiodestas  in  the  dties  of  northern  Italy,  the  revolt 
and  capture  of  Milan,  and  the  beginning  of  the  long  stntg^e  with 
pope  Alexander  Ill.j  ^ho  excommunStiifed  the  emperor  on  the 
2nd  of  March  1160.  During  this  visit  Frederick  summoned  the 
doctors  of  Bologna  to  the  diet  held  near  RoncagUa  in  November 
X15S,  and  as  a  result  of  their  inquiries  into  the  rights  belonging 
to  the  kingdom  of  Italy  he  obtained  a  la^  amount  of  wealth. 
Returning  to  Germany  towards  the  dose  of  ii6a,  Frederick 
prevented  a  conflict  between  Henry  the  Lion,  duke  of  Saxony, 
and  a'number  of  ndghbouring  princes,  and  severdy  punished  the 
dtizens  of  Maim:  for  their  rebeffion  against  Archbishop  Arnold. 
A  furthw  visit  to  Italy  ia  1163  saw  his  i^am  -fiDr  tbe  conquest 
of  SicOy  checked  by  the  formatiaa  of  a  p6werftdieagne  flliaaiiBt 
him,  brought  togedier  mainly  by  the  exoc^nis  of  ikie  podeMku 
and  the  enforcement  «f  the  rights  declared  by  the  doctors  of 
Bologna.  Frederick  had  supported  an  anti-pope  Victor  XV. 
against  Alexander,  and  on  Victor's  death  In  1163  a  new  anti- 
pope  called  Pasch^d  m.  was  chosen  to  sncceed  him.  Having 
tried  in  vain  to  secure  the  general  recognition  of  Victor  axtd 
Paschal  in  Enrope,  the  emperor  hdd  a  diet  at  Wttntburgin  May 
1165;  and  by  taking  an  oath,  followed  by  many  of  the  dergy 
and  nobles,  to  remain  true  to  Paschal  and  his  successors,  brought 
about  a  schism  in  ^e  German  church.  A  temporary  alHaxK^ 
with  Henry  II.,  king  of  England,  the  magnificent  celdlwatioa 
of  the  canonieation  trf  Chariemaipie  at  Aix-la-Chapdle,  and  the 
restoration  of  peace  in  the  Rhimtod,  occuined  f>wdcikfc'a 
attenticnt  unt3  October  iifi6,  lAen  he  made  his  fourth  |oumey 
to  Itdy.  Having  capitured  Anoona,  he  martfeed  to  Rome,  atomied 
the  Leonine  dty,  and  procured  the  enthronement  of  Paschal,  and 
the  coronatioh  of  his  wife  Beatrix;  but  his  victorious  career 
was  stopped  by  the  sudden  outbreak  of  a  pestilence 'Whkh 
destroyed  the  German  army  and  drove  the  emperor  as  a  fugithn 
to  Germany,  where  be  remained  for  the  e&Biling  six'  years: 
Henry  the  Lion  was  again  saved  from  a  threatening  combiioariDns 
conflicting  daims  to  various  bidioprtcs  were  dedded;  and  the 
imperial,  authority  was  assoted  wee  Bohenda,  Pobuid-  and 
Hungary.  Friettdly  rdationa  wereentered'into  with  (he  ciD^^ror 
Manud,  and  attempts  made  to  come  ta  a  better-undevstaAding 
with  Henry  H.,  king  of  En^nd,  and  Louis  VII.,  king  <tf  France. 

In  II 74,  ^en  Frederidt  made  his  fifth  espeditlott  to  Itafy, 
the  Lombard  league  had  been  formed',  attd  the  fortress  of'  Ales- 
sandria raised  to  check  his  progress.  The  campaign  was  a  com- 
plete failure.  The  refusal  <^  Henry  the  Lion- to  bring  hdp  into 
Italy  Was  followed  by  the  defeat  M  the  emperor  at  Legnano  on 
the  29th  of  May  1176,  when  be  was  wounded  «ndibelieved  to  be 
-dead.  Reaching  Pavia,  he  began  nego^ations  'for  peace  with 
Alexander,  which  ripened  ittto  the  treaty  of  V«ilce-in  Augost 
ir77i  and  at  the  same  time  a  tnicc  witlv  tbe:Lomfaard  league 
was  arranged  for  dx  yea».  'Fredt9i<^,  loosed  ^feomidw  papal 
ban,  recognized  Alexander  ks  tbeii|^AIid  pdfttf,  *xaiAa  Julymn 
-kndt before bimanakMsd-I^feet.  -^iwules^'Cfrttaeywtt 
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eitBtss  left  .ty  .Ma]ta^  iBtrchwnffw  of  Tuscimy,  and  cbimed 
by  both  pope  and  ezpp^ror^  wa^.to  be  deckled  by  aibitratioQ,  a«d 
in  October  -1178  tbe  eoaperor  was  again  in.  Gennany.  Various 
-small  feuds  were. suppressed;  Heniy  the  Lion  was  deprived  of  bis 
duchy,  whicb  was  disnfemb^ed,  and  sent  into  exile;  a  treaty  was 
made  with  the  Lombard  league  at  Constance  in  June  1183; 
and  most  important  of  aH,  Frederick's  sen  Henry  was  betrothed 
ini  1 84'  to  iCi9nstance,  daughter  of  Roger  I. ,  king  of  Sicily,  and  aimt 
and  heiress  of  the  ceigning  king,  William  II.  This  betrothal, 
which  threatened  to  unite  Sicily  with  the  Empireimade  it  difficult 
for  Frederick,  when  during  1^  last  Italian  eipedition  in  X1S4 
he  met  Pope  Ludus  in.  at  Voonat  to  establish  friend^  relatiom 
with  the  papacy,  further  causes  o£  trouble  arose,  moreover, 
and  when  the  potentates  separated  the  question  of  Matilda's 
estates  was  undecided;  and  Lucius  had  refused  to  crown 
Henry  or  to  recognize  the  German  clergy  who  had  been  ordained 
during  the  schism.  Frederick  then  formed  an  alliance  with 
Milan,  where  the  citizens  witnessed  a  great  festiyal  on  the  27th 
of  January  1186.  The  emperor,  who  had  been  crowned  king  of 
Burguady,  pr  Acles,  at  Aries  on  the  30th  of  July  11 78,  had  this 
ceremony  rei>eated;  while  his  son  Henry  was  crowned  king  of 
Italy  and  married  to  Constance,  who  was  crowned  queen  of 
Germany. 

The  quazrd  with  .the  papacy  was  continued  with  the  new 
pope  Urban  III.,  and  open  waifore  was  begun,  BuA  Frederick 
was  soon  recaUed  Germany  by  the  news  of  a  ifnrolt  raised  by 
Philip  of  Heinsbeig,  archbishop  of  Colore,  in  alliance  with  the 
pope.  The  German  clergy  remained  loyal  to  the  emperor,  and 
hostilities  were  checked  by  the  death  of  Urban  and  the  election  of 
a  new  pope  as  Gregory  VIII.,  who  adopted  a  more  friendly  policy 
towards  theemperor.  In  1188  Philip  submitted,  and  immediately 
afterwards  Frederick  took  the  cross  in  order  to  stop  the  victorious 
career  ol  Saladin,  who  hadgtist  taken  Jerusalem.  After  extensive 
pr^wrations  he  l^t  RegenaUuig  in  May  11 89  at  the  head  of  a 
splendid  anny,  and  having  overcome  the  hostility  of  thfi  East 
Roman  emperor  Isaac  Angelus,  marched  into  Asia  Minor.  On 
the  nth  «f  June  1190  Frederick  was  eithra  bathing  or  crossing 
the  livw  Cai^cadnus  (Getd^ai),  near  Seleuda  (Selefke)  in  Cilicia, 
when  he  was'  <»nied  away  by  the  stream  and  drowned.  The 
place  of  his  burial  is  unknown,  and  the  legend  which  says  he  stiU 
sits  in  a  cavern  in  the  £.y£Qi&user  mountain  in  ThMringia  waiting 
until  the  need  of  his  country  shall  call  him,  is  now  thought  to 
refer,  at  least  in  its  eaxlier  form,  to  his  grandson,  the  emperor 
Frederick  II.  He  left  by  his  wife,  Beatrix,  ^ve  sons,  of  whom 
the  eldest  afterwards  became  emperor  as  Henry  VL 

Frederick's  reign,  on  the  whole,  was  a  happy  and  prosperous 
time  for  Germany.  .  He  atoomrsged  the  growth  of  towns,  easily 
supfStMoed  the  few  risings  against  his  authority,  and  took 
Btfong  and  ssccscaBftd.  measures  to  establish  order.  Even  after 
the  severe  levemes  which  he  eipetienced  in  Italy,  his  position  in 
Germany  was  newt  serioudy  weakened;  and  in  iiSx,  when, 
ddaost  without  striking  a  blow,  he  deprived  Henry  the  Lion  of 
his  duchy,  he  se<Haied  stronger  than  ever.  This  power  rested  upon 
his  earnest  and  comouuiding  personality,  and  also  upon  the  sup- 
port which  he  recnved  from  the  German  church,  the  possession  of 
a  valuable  private  dmnain,  aad  the  care  with  which  he  encted 
feudal  dues  frocm  his  dependents. 

Frederick  L  is  said  to  have  taken  Charlemagne  as  his  model; 
but  the  contest  in  which  he  engaged  was  entirejiy  different  both 
in  character  and  Jesuits  bum  that  in,  which  his  great  predecessor 
aehimd  such  fcwiondmrful  temporary  (HKcesA.  Though  Frederick 
failed  to  subdue  the  i^bUcs,  the  faihire  can  scarody  be  said  to 
reflect  either  on  his  prudence  ,  as  a  staf  esman  or  hb  skill  as  a 
general,  for  his  asoeodanqy  was  iinaUy  overthrown  rather  by  the 
ravages  of  pcstilcace  than  by  the  might  of  human  aims.  In 
Gemumy  hisiijesodate  will  and  sagacious  administration  subdued 
or  disarmed  all  discoQtieat,  and  he  not  only  succeeded  in  welding 
the  various  tivid  Inteiests  into  a  unity  of  devotion  to  himself 
against  iriikh  papal  intrigues  were  comparatively  powerless, 
but  won  for  the  eHH>lre  a  pKstige  such  as.  it  had  not,  possessed 
aiace  the  tinle  oi  Otto  tibe  Great.  The  wide  contrast  between  his 
German  and  Italian  rule  is  strikingly  exempli^  in  the  fact  that, 


while  he  endeavoured  to.oveifhrow  the .r^ubUe^^^fliitf he 
held  in  check  the,  power  of  tl^e  nobles  in  Ge^nuiy,  by'  conferring 
municipal  franch^  and  independent  rights  on  •  the  principal 
dties.  -Even  in  Italy,  though  his  general  course  of  action  was 
warped  by  wrong  prepossessions,  he  in  many  instances  manifested 
exceptional  practical  sagacity  in  dealing  mth  immediate  di^- 
culties  and  emergencies.  Possessing  frank  and  open  manners, 
untiring  and  unresting  energy,  and  a  prowess  which  found  its 
native  element  in  difficulty  and  danger,  he  seemed  the  embodi,- 
ment  of  the  chivalrous  and  warlike  spirit  of  his  e^,  and.  jras 
the  model  of  all  the  qualities  which  then  won  highest  adnuration. 
Stem  and  ambitious  he  certainly  was,  but  his  urns  can  scarcdy 
be  said  to  have  exceeded  his  prerogatives  as  enyieror;  and  thou|^ 
he  had  sometimes  recourse  when  in  straits  to  expedients  almost 
diabolically  ingenious  in  their  cruelty,  yet  his  general  conduct 
was  marked  by  a  clemency  which  in  that  age  was  exceptional. 
His  quarrel  with  the  papacy  was  an  inherited  conflict,  not  re- 
flecting at  all  on  his  religious  faith,  but  the  inevitable  con- 
sequence of  inconsistent  theories  of  government,  which  had  been 
created  and  could  be  dissipated  only  by  a  long  series  of  events. 
His  interference  in  the  quamb  of  the  r^uUics  was  not  only  quite 
j  ustifiable  from  the  relation  in  which  be  stood  to  them,  but  seemed 
absolutely  necessary.  From  the  beginning,  however,  he  treated 
the  Italians,  as  indeed  was  only  natural,  less  as  ttbellious  subjects 
than  as  conquered  aliens;  and  it  must  be  adniitted  that  in  r^ard 
to  them  the  only  effective  portion  of  his  procedure  was,  not  his 
energetic  measures  of  repression  nor  his  briUiant  victories,  but, 
after  the  battle  of  Legnano,  his  quiet  and  cheerful  acceptance  of 
the  inevitable,  and  the  consequent  complete  change  in  his  policy, 
by  which  if  he  did  not  obtain  the  great  object  of  his  ambition, 
he  at  least  did  much  to  render  innoxious  for  the  Empire  hus 
previous  mistakes. 

In  appearance  Frederick  was  a  man  of  well-proportionu(, 
medium  stature,  with  flowing  3rellow  hair  and  a  reddish  beard. 
He  delighted  in  hunting  ^nd  the  reading  of  history,  was  zealous 
in  his  attention  to  public  business,  and  his  p^vate  Ufe  was  un- 
impeachable. Carlo's  tribute  to  him  is  interesting:  "  No  king 
so  furnished  out  with  apparatus  and  arena,  with  personal  faculty 
to  rule  and  scene  fo  do  it  in,  has  appeared  elsewhere.  A  mag- 
nificent, magnanimous  man;  holding  the  reins  of  the  wodd,  not 
quite  in  the  imaginary  sense;  scourging  anarchy  down,  and 
urging  noble  effort  up,  really  on  a  grand  sc^e. ;  A  terror  to  evi^ 
doers  and  a  praise  to  well-doera  in  this  maid,  probably  beyond 
what  was  ever  seen  since." 

The  principal  contemporary  authority  /or  tiie  earlier  part  of  tibe 

reign  of  Frederick  is  the  Gfsta  Frideriei  tmPeratoris,  mainly  the  work 
of  Otto,  bishop  of  Freising.  This  is  continued  from  1 156  to  1 160  by 
Rahewin,  a  canon  of  Freising,  and  from  1160  to  1170  by  an  anony- 
mou«  author.  The  variouB  annals  and  dironides  of  this  pei^Ml, 
among  which  may  be  mentioned  the  Chronica  r«(M  Cnimiansis 
and  the  AnndUs  Magdeburgenses,  are  also  important.  Other 
authorities  for  the  different  periods  in  Frederick's  reign  are  Tageno 
of  Passau,  Descripiio  expedtticnis  asiaticae  Frideriei  /.;  Burchatd, 
Historia  Frideriei  imperatoris  magwi\  Godfrey  of  Vitek-bo,  Carmen 
de  testis  Frideriei  /.,  which  are  all  found  in  the  MomwrnetUa  Gerthaniae 
historic^,  Seripfores  (Hanover  and  Berlin,  1826^1893):  Otto 
Morena  of  Lodi,  Historia  rerum  taudensium,  continued  by  his  son, 
Acerbus,  also  in  the  Monumenta',  Ansbert,  Historia  de  expeditiofie 
Frideriei,  1187-1196^  published  in  the  Fontes  *^im' Auttnacturvm. 
Scriptores  (Vienna,  165$  fol.).  Mdny  valuable  docnocnta  are  found 
in  the  Mmumertta  Germamaaa  «bIb£(4,  Band  tv.,.edi^  by  M.  Doeberi 
(Munich.  1889-1890). 

The  best  modern  authorities  are  J.  Jastrow,  Deutsche  Geschtchte 
im  Zeitalter  der  Hohenstaufen  (Beriin,  1893);  W.  vOn  Gieaebrecht, 
Geschsckte  der  deutschen  Koiseraeit,  Band  iv.  (Bmnawick,  1877); 
H.  von  BUnaUt  Leben  und  Thaten  Friedricks  I.  (Leipzig,  1872) ;  H. 
Prutz,  Kaiser  Friedrich  L  (Dantzig,  1871-1874);  C-  Peters,  Die 
Wakl  Kaiser  Friedricks  I.  in  the  Forschungen  zur  deutscf^n  Geschickie, 
Band  xx.  (GOttingen,  1862-1886);  W.  Gundlach,  Barbarossalieder 
(Innsbmck.  18199).  For  a  oomplete'  bibliography  see  Dahlnunm- 
Waitz,  QueUenkuttde  der  deutschen  Gesckichte  (Giktiwn,  f 894^,  and 
U.  Chevalier,  Siperloire  des  sources  hisloriques  au'  moyen  dge, 
tome  iii.  (Paris,  1904).  ' ' 

FREDERICK  11.  (1194-1350),  Roman  emperor,  king  of  Sicily 
and  Jerusalem,  was  the  son  of  the  emperor  Henry  VI.  and  Con- 
stance, daughter  of  Roger  L,  king  of  ^icily,  ^pd  therefore  grand- 
son of  the.empexor  Frederick  I,  and^  member  of  therHohenstau^ 
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famify,  Bkam.  tt  Je«i  near  Aiexm  on  the  i6tb  of  D^ceniber 
Z194,  he  WIS  baptized  by  tlie  name  of  Frederick  Roger,  choeea 
Germui  king  at  'PnnkU/tl  in'  1196,  and  aifter  bis  fatbei^s  death 
orowned  king  of  Sidly  ftt  PalemiD  on  the  17th  of  May  1198. 
His  mocbcr,  who  assumed-tbe  government,  died  in  November 
leating'Pe^  Innocent  III.  as  regent  of  Sicily  and  guardian 
of  her  adn.  The  yotitigiUng  passed  his  early  years  amid  the 
terrible  anordiy  in  bit  idand  ki&gdom>  which  Innocent  was 
powerios  to  dbeck;  but  hia  ednctftion  was  not  neglected,  and 
his  diancter  alid-haWtt  were  f<»med  by  ocmtact  with  men  <^ 
iwied  nationalities  «id  interests^  wliile  the  darker  traits  of  his 
natuxe  mn^dereloped'  ia  the  «biaoq>hcre<of  lawleautess  in  whidi 
he  lived.  Ia  lapS  he  was  declared  of  «ge,  and  soon  afterwards 
Innocent  anai^ed  a  marriage,  which  was  celebrated  the  following 
year,  between  Mm  and  Constance,  daugiiter  of  Alphonso  II. 
king  of  Aragon,  and  widow  of  Emerich  or  Imre,  king  of  Hungary. 

The  dissatj^Bction  felt  in  Germany  with  the'emperor  Otto  IV. 
cdme  to  a  dimax  in  September  1 3 1 1 ,  when  a  number  of  influential 
princes  met  a£  Nuremberg,  declared  Otto  deposed,  and  invited 
Fnederick  to  come  and  occupy  the  vacant  throne.  In  spite  of 
thetehictanoebthi5<vife,  and  the  opposition  of  the  Sicilian  nobles, 
he  accepted  the  'invitation;  and  having  recognized  the  pa.pB.1 
mpnmttcy  ever  Sic^,  and  procured  the  conmation  <it  h^  son 
Henry  aftitaUng,  reaidtedGennanyj^teranBdventunnujouniey 
ni  the  autumn  of  lara.  lUs  step  was  taken  with  the  aj^tfov^d 
of  the  p<^,  l^ho  w^  anxious  to  strike  a  Uow  at  Otto  IV. 

Frederick  waa  welcomed  in  Swabia,  and  the  renown  of  the 
Hohenstauf  en  name  and  a  liberal  distribution  (A  protmses  made 
hiS'  progress  eaay;  Having  airainged  a  treaty  against  Otto  with 
Loids,  son  of  VtSap  Augustas,  king  of  France,  whom  he  met  at 
Vaurooleurs/  he  was  chosen  German  king  a  second  time  at  Frank- 
f<)irt  oh  the  5th  of  December  1213,  and  crowned  foor  days  later 
at  Mainz.  AAxioua  to  retahi  the  BUppwt  of  the  pope,  Frederick 
promulgated  s^bull  at  Eger  on  the  xath  of  July  1913,  by  which 
hevoounced  aU  landa  daimed  by  thept^  tince  the  death  (rftbe' 
empmii^  Henry  VI.  in  1x97,  gave  up  the  ri^t  trf  spoils  and  all 
iiiterferernce  'in  episcepal  electioaa,  ^ad  acknowledged  the  right 
oi  appeal  to  Rome.  He  ag^  fKffirmed  the  papial  supremacy 
Over  Sicily,  and:  promised  to  root  out  heresy  in  Germany.  The 
rictory  of.his  French  alhea  at  Bonvines  on  the  27th  of  July  1214 
greatly  stnmgtbened  hitfpecdtmn,  atod  a  large  part  of  the  RMne- 
land  having  fallen  htto  hfir  power,  he  was  crowned  Geitaan  king 
at  Aix-la^hapelle  dn  the  2  5th  of  Jtily  1  a  1 3.  His  cause  continaed 
to  prosper,  fresh  sui^xiters  gatheted^und  his  standard,  and  iik 
May  t3i8  the  death  of  Otto  ■freed  him  from  his  rival  and  left  him 
up^sputed  ruler  of  Germany.  'A  further  attempt  to  allay  the 
pope's  dppvehnuion  lest  Sidly  should  be  united  with  the  Empire 
had-bfaemiiadeeaiiy  in  r3s6,  wbta  ttededek,  in  a  letter  to  Imio- 
cent,  promised  after  his  own  coronation  as  emperor  to  reCopiize- 
his  son  Henry  as  Idqg^of  Sicay,  and  to  place  bim  under  the 
suzenintyof  Kiome.  Henry  ncfverthelesewasbroughttoGermany 
and'Chosen  tjerman  king  at  Frankfort  in  April  1220,  though 
Frederick  assured  the  new  pope,  HohMiua  III.,  that  this  step 
had  been  taken  without  his' consent.  The  truth,  however,  seems 
to  be  t^ot-hehad  taken  ^at  trouble  to  seeure  th^  election,  and 
for  the'  purpose  had  won  the'SUpport  of  the  spiritual  princes  by 
extensive  concessions.^  In-August  1220  Fredrick  set  out  for 
Italy,  and  wasicrawnedemperoffltRome^n  the  smddfNbveihber 
ubo;  lafceriwfaich  he  repeated  the  undertaking  he<  had  entered 
intolat'Afx'-la-C^pelleiniarjtOigo  cmcniBade-  and  made  Uvish 
promises  to  the  OmTch.  The  dergy  were  >  freed  from  taxation 
and'  from  lay  juriaUccion,  the  ban  of  Ihe-Empire  was  to  follow 
the  bah:of  the  Church,  uid  heretics  were  be  severely  pimi^ed. 
'  Neglectii^  hiB  proniBe  to  lead^^a  Cnsade,  Frederick  was 
occupied  until  i<325  hi  restoring'ordet  In  Sicily.  The  island  was 
seething  with'  disorder,  bnti  by:  stem'  nhd  semetimea  criiel 
iheBBures: 'tho- emperor  supptesaed 'Aie  anstrchy  of  the  barons, 
cavbed  :the>  power  of  the -cities,  and' subdued  the  rebellious 
SaraceziBj- mahy '  ol  whok,  trafsferfed'  to  the  maltaland  and' 
settled  at  Mocerav4#tfertra«l»  ^ndered  'lihA  valnaWe  inl^aty 
sbrvi&e.;  r-MKwdwMl^'the'  t^bade-'-waa^f^  agaiA  -hnd 
agaui;  untQ  undtt^tfilbteife  of  Jixet»ftittitittle&tti6n,'afUii  th^fl^  ol 


Bunfetta  in  rssi,  Fkeddriek  definitely  unAmook  by  a  ttdty 
made  at  San  Germano  hi  123^  to  set  ont  in  August  1337  of  to 
submit  to  this  penalty.  His  own  interests  turned  more  stran;^y 
to  the  East,  when  on  the  9th  of  November  1 335,  after  having  beed 
a  widower  sincd  1322,  he  married  lolande  (Yolande  or  Isabella), 
daughter  of  John,  count  of  Brienne,  titular  king  of  JenisalemJ 
John  appears  to  have  expected  that  this  alliance,  wotild  restote 
him  to  his  kin^lom,  but  faia  hopes  were  dashed  ib  the  ground 
when  Frederick  himself  assumed  the  title  of  king  of  Jerusalem. 
The  emperor's  next  stbp  waa  an  attempt  to  restore  the  imperial 
authority  in  northern  Ita^,  and  for  the  pu^Ksae  h  diet  waa  called 
at  Cremona.  But  tfaedties,wat(Mul^dst]^ckms,  renewed  the 
Lombard  league  and  took  up  a  hostile  attitude.  Frederick's 
reply  ^ifas  to  annul  the  treaty  of  Constance  and  place  the  cities 
under  the  imperial  ban;  but  he  Was  forced  by  lack  of  military 
strength  to  accept  the  mediation  of  Pope  Honorius  and  the 
maintenance  of  the  status' que. 

After  these  events,  which  occurred  early  in  1227,  preparations 
for  the  crusade  were  pressed  on,  and  the  emperor  sailed  from 
Brindisi  on  the  8th  of  September.  A  pestilence,  however,  which 
attacked  his  forces  compeUed  him  to  land  in  Italy  three  days 
later,  and  on  the  29th  of  the  same  month  he  was  excommunicated 
by  the  new  popie,  ^egory  IX.  Tht  greater  part  of  the  succeeding 
year  was  spent  by  pope*  ftnd  emperor  in  a  i^ent  quarrd. 
Alarmed  at  the  increase  hi  his  opjponent's  power,  Gregory  de^ 
sounced  him  in  a  public  letter,  to  whidb  Frederick  replied  In  a 
cleVer  document  addressed  to  the  princes  of  Europe.  The  rea(ling 
of  this  manifesto,  drawing  attention  to  the  absohlte  power 
claimed  by  the  popes,  was  received  in  Home  with  such  evidences 
of  approval  that  Gregory  was  compelled  to  fly  to  Viterbo.  Having 
lost  his  wife  Isabella  on  the  8th  of  May  1338,  Fttderick  again  set 
sail  for  Palestine,  where  he  met  with  considerable  success,  the 
result  of  diplomatic  nther  'Waa  of  military  skilL  By  a  treaty 
.  made  in  February  Mtg  he  secured  possession  of  Jerusalem,' 
Bethleh^,  Naxareth  and'  the  surroundii:^  nei^bourhood. 
Entering  Jerusalem,  be  crowned  himseK  king  of  that'  dty  on  the 
i8th-of  Mardh  1320.  These  successes  had  been  won  in  s^^te  of 
the  hostility  of  Gregory,  which  deprived  Frederick  of  the  assist- 
ance <^  many  members  of  the  military  orders  and  of  the  clergy 
of  Palestine.  But  although  the  emperor's  possessions  on  the 
Italian  mainland  had  been  attacked  in  hi&  al^sence  by  the  papal 
troops  and  their  allies,  Gregory's  efforts  had  failed  to  arouse 
serious  oppo^tion  in  Germany  and  Sk^y;  90  that  when  Frederick 
returned  unexpectedly  to  Italy  ip  June  1339  he  had  no  difficulty 
in  driving  badt  his  enemies,  and  compelBflg  the  pope  to  sue  for 
peace.  The  re^t  was  the  treaty  of  San  Ge^rmailo,  arranged  in 
Jtily  1330,  by  wMch  the  emperor,  loosed  from  the  ban,  {promised 
to  re^wct  the  papal  torftory;  and  to  adlbw  fi^eitdom  of  election 
and  other  privileges  to  the  Sicilian  dtetfiy.  Frd^ic^  was  nekt 
engaged  in  completing  the  pacification  of  Sidly.  In  1431  a 
series  of  laws  were  published  at  Mdfl  which  destroyed  the 
ascendancy  of  the  feudal  nobles.  Royal  offirials  were  api>ointed 
for  administrative  purposes,  large  estates  were  recovered  for  the 
crown,  and  fortresses  were  destroyed,  while  the  church  was 
placed  under  the  royal  jurisdiction  aUd'  all  gifts  to  it  were  pro- 
;  hibited.  At  the  samfe  thne  certain  privileged  6f  self-government 
were  granted  to  the  towns,  represefitAtives  from  which  were' 
summoned  to  ^t  in  the  diet.  Itt,  ^ort,  by  mieana  of  a  centralized' 
system  of  goveMunestj  tfie  king  estal^^idd'^  almost  absolute 
monarchical  powe¥. 

In  Germany,  on  tht;  other  hand,  aU'rail^y  cfiflereht  p<^cy'was' 
pursued.  The  concessions  granted  by  Frederidc  in  1220,  together 
with  the  Privilege  of  Worms,  dated  the'  ist  olf  May  1331,  m&de 
the  German  princefe  Virtually  independent.  AU  jurisdiction  over' 
I  their  landd  was  vested;  M  them,  no  new  fflints  or  toll-Centres  weie^ 
to  be  erected  on  their  domains,  and  the  imperifLl  authority  was 
restricted  to  a  sm^  and  dwindHng  area.  A  fierce  attack  was  also 
made  on  the  rights  of  the  dties.  Compelled  to  restore  dl  their 
lands,  tlKir -furi^ictioti'was  bounded  by  their  dty-walls;  they 
were  fofbidden  to  receive  the  dependents '  of  the  princes;  aM 
trade'gilds'wtre  declared  ab6Kshed;  kh4  all  ofEd^  appointments - 
'nWdtf'Williout-'the-ebid^t'df  the  srchMffiop'  br  bishott'ireM' 
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annulled.  A  further  attack,  on  the;Ix>mba7^  cities  at  the  diet  of 
Rav,^nna  in  123 1  was  answered  by  a  renewal  ot  their  league,  and 
was  soon  connected  with  unrest  in  Germany.  Aibout  1231  a 
bceacb  tpok  place  betwpe&  Frederick  iukI  his  elder  son  Henry, 
who  ai^wais  to  have  (^ipowd  the  Privilege  of  Worms  and  to  have 
favoared  the  towns  against  the.princes.  After  xefusing  to  travd. 
to  Italy,  Henry  charged  his  mind  and  submitted  to  his  father  at 
Aquileia  in  ^332;  and  a  temporary  peace  was  made  with  the 
Lombard  cities  in  June  1233.  But  on  his  return  to  Germany 
Henry  again  raised  the  standard  of  revolt,  and  made,  a  league 
with  the  Xx)mbarfls  in  December  1234.  Frederick,  meanwhile, 
having  helped  Pope  Gregory  against  the  rebellious  Romans  and 
having  secured  the  friendship  of  France  and  England,  speared 
in  Germany  early  in  1235  and  put  down  this  rising  without 
difficulty.  Henry  was  impriscmed,  but  his  associates  were  treated 
leniently.  In  Avgust  1335  a  qikoidiic}  diet  was  held  at  Mainz, 
during  which  the  marriage  of  the  emperor  with  Isabe^a  (1214- 
1241),  daughter  of  John,  king  of  England,  was  celebrated.  A 
general  peace  {Landfrieden),  which  became  the  basis  oi  all  such 
peaces  in  the  future,  was  sworn  to;  a  new  office,  that  of  imperial 
justiciar,  was  created,  and  a  permanent  judicial  record  was  £rst 
instituted.  Otto  of  Brunswick,  grandson  of  Henry  the  Lion, 
duke  of  Saxony,  was  made  duke  of  Bruna^i<;ick-IfttQebuig;  and 
war  was  declared  against  the  Lombards.  .  .  ' 

.Frederick  was  now  at  the  height  of  his  power.  His  second  son, 
Conrad,  was  invested  with  the  duchy  of  Swabia,  and  the.  claim 
of  Wenceslaus,  king  of  Bohemia,  to  some  lands  which  had 
belonged  to  the  Genaan  kiijig  Philip  was  boxtght  o£E.  Jhi^  attitude 
of  Frederick  11.  (the  .Quarrelsome),  dukje  oi  Austria,  had  been 
considered  by  the  emperor  so  su^dous  that  during  a  visit  paid 
by  Frederick,  to  Italy  a  war  against  him'  was  b^un.  Compelled 
to,  return  by  the  ill-fortune  which  attended  this  campaign,  the 
emperor  took  command  of  bis  troops,  seized.  Austria,  Styria 
and  Cannthia,  and  declared  these  territories  .to  be  immediately 
dependent  Ofl  the  Empire.  In  January.  1237  he  seciured  the 
election  of  his  ^on  Conrad  as  German  king  at  Vienna;  a^d  in 
Sept^ber  went  to  Italy  to  prosecute  the  war  which  bad  b^c^p 
out  with  the  Lombards  in  the  preceding  year. .  Pope  Gregory 
attempted  to.  mediate^  but  the  cities  refused  to  accept  the  insult- 
ing, tierms  offered  by  F;re<lerick.  The  emperor  gained,  a  great 
victory  over  their  forces  at  Cortenuova.iq  2<^vemb!er  i^jj  but. 
though  he  met  with  ,sqme  further  successes,  his  failure  to  take 
Brescia  in  October.  1358,,. together  with  the  chang&i  attitude  of 
Gregory,  turned  the  fortune  of  war.  The.pop^  had  become 
alarm^  yrhen  the  emperor  brought  about  a  marriage  between  the 
heiress  of  Sardinia,  Adelasia,  and  his  natural  son  Enzio,  who 
afterwaffk  assumed  the  title  of  king  of  Sardinia.  But  as  bi^ 
warnings  had  been  disregarded,  he  issued  a  document  after  the 
emperor's  retreat  from  Brescia,  teeming  ^th  complaints  against 
Frederick,  and  followed  it.  up  by  an  open  alliance  with  the 
Lombards,  .and  by  the  excommunication  of  the  emperor  on  the 
3oth  of  March  1239.  A  violent  war  of  .words  ensued.  Frederick* 
accused  of.  heresy,  blasphemy  and  othra  crimes,^  called  upon  all 
kings  and  princes  to  unite  against  thepope,  who.on  his  side  made 
vigorous  efforts  to  arouse,  oppomtion  in  Germany^  where  his 
emissaries,  a  crowd  of  wandering  friars,  were  actively  preaching 
rebellion.  It  was,  however,,  impossible  to  &nd  an  anti-king. 
I«  Italy,  Spoleto  and  Anoona  were,  declared  part  of  the  imperial 
daminions,  and.  Rome  itself,  faithful  on  this  occasion  to  the 
pope,  was  threatened.  A  number  of  ecclesiastics  proceeding  to  a 
cotmdl  qdled  by  Gn^ory  were  captured  by  Enzio  at  the  sea- 
fight  of  Meloria,  and  the  emperor  was  about  to  undertake  the 
siege  of  Rome,  when  the  pope  died  (August  r24x}.  Germany  was 
at  this  time  menaced  by  the  Mongols;  but  Frederick  contented 
hin^self  with  issuing  direct^ns  for  a  pajy^aign  agaipst  them, 
until  in  i;243  he  was  able  to  pay  a  short  visit  to  Germany,  where 
he  gained  some  support  from  the  towns  by  grants  of  extensive 
privileges. 

The  successor  of  Gregory  was  Pope  Celestine  IX.  But  this 
pontiff  died  sooq  after  his  dection;  and  after  a  delay  of  eighteen 
months,  during  which  Ffet^erick  marched  against  Rome  on  two 
occaipons  and  devastated  the  lands  of,  his  oppo^nts,  one.  of  his. 


partisans,  Sjnibaldo  Hesco,was  chosen  pope,  a.ml  tooklthe  nams 
<^,InAocent  ilV.  Negotiations  for ' peace  w£re  begun,  but  the 
relations  of:  the  Lombard  cities  toi  the.  Ejmf>ire..0Qukl  not  be 
adjusted,  and  when  the -emperor,  b^san  agam. to  ravi^  the 
papal  terilt^es  Itmoceot  fied  to  hyoOa.  Hithecibe  summiMiedd 
genaral  coimcil,  which  met  in  Juq0  334s;<but  alt^ou^^lFiedprick 
sent  his  justiciar^ .  Tbaddeua  Siiessa^  .to^ -represent,  him,  and 
expressed  lus  willingness  to,  treat,  seotence  of  excxMumunicadon 
and  deposition  was  pronounced  agsitist,  him-  ^  Once  more  an 
interchange  of  recriminations  began.xhaiged  with:  all  the  violent 
hyperbtde  characteristic  bf  the  controversial  itfht:  of  the  age. 
Accused  of  violating  treaties,  breaking  oaths,  persecuting  the 
church  and  abetting  hecesy,  Frederick  replied  by  aa  open  letter 
rebutting  these  charges,  aAd  in  equally  unsMasured  terms 
denounced  Uie  arrogance  and  want  of  faith  of  the  clergy  from 
the  pope  downwards.  The  source  of  all  the  evil  was,  he  dedared^ 
the  excesskw  wcnlth  of  the  chuioh,  which,  in  retaliation  for  the 
sentence  o{  eK^mmirowatfionj  .he  threateiwd  to.<»iifi8cate...  In 
vain  .the  mediation  df  tho  saintly  king  of  France,  Louis  IXj,  was 
invokf^.  Innocent  suipassed  his  predecessors  in.-tbe  ferodty  and 
unscTupidouaaess  of  his  attacks  on  the  omper<tr;«(see  lN«oc£Nti< 
IV.).  War  soon  became  gcMcal  in  Germany  and  Italy.; 
Henry  Raspe,  landgrave  of  Thuringia,  was-  chosen  German 
king  in  exposition  to  Frederick  in  May  1346,  but  neither  he  n6i 
;  his  successor,  William  II;,  count  of  Holland,  was  successful  in 
driving  the  Hohenstaufen  from  Germany.  In  Italy,,  during  the 
emperor's  absence,  his  cause  had  been  upheld  by  Enzio  and 
by  the  ferocious  Eccelioo  da  RMumo.  Jbo.  1(146  formidable 
cfxaspixacy  ol  the  discontent^  Api}lian.  barons  against ,  the' 
emperor's  power  and  life,  fom^ted  by  pi^nA  (emissaries,  wad 
discovered  and  crushed  with  mthless  cnidty.  Ihe  emperor*^ 
power  seemed  more  firmly  eatatdished  than  ever,  when  suddenly 
the  news  reached  him  tl»t  Parmai  a  stron^iold;  of  .the  imperial 
authority  in  the  north,  had  been  suiprised,  while  the  Sanson  was 
oj9  its  guard,  by  the  Guelphs^  To  rea>ver  the  dty.  was,  a  o^teif 
of  prime  importance^  and  in  1347  Frederick  Concentrated  his 
,  forces  round  it, .  buil<Ung  oyer  against  it  a  ,WDOdeQ  town  wfaidk^ 
in  antidpation  <^  the  suosess  that  astxologera.  .had;  predicted, 
he  named  Vittoria.  The  siege,,  however,  was  protracted,  and 
finally,  in,  February  1248,  during  the  absence  of  the  emperor  ma 
i  huniUiag  expeditioif ,  ^Mibr^ughttto  da  end  by  a  suddaLSOftieofi 
Uie  men  of  Panaa, -wJ^  stonnet^-tJw  in^erisiltCamp.^ .  ThtxUabt^ 
was  cmnplete.  The  emperor'^  forces  were  destroyed  ofscatteKd; 
the  treasury,  with  the  imperial  insignia,  together  frith  Ftedmdc's 
harem  and  some  of  the  most  trusted  of  his  ministers,  fell  into  the 
'  h^ds  of  the  victors.  Thaddetis  of  Sueasa  .was  haeked  to  pieces  by 
the  mob;  the  imperial  crown  was  pUced  in  mockeiy  oil  the  head; 
of  a  hunch-becked  beggar,  who  was  carried  back  in 'triumph  into* 
tho.city,  1.    ■  ■ 

.  Fred^dc  struggled,  hard  to  cetrieve  his  ifoit«nea.  And  for  a 
while  with  success.  But  his  ojdioonfi^ence  faad.le&  him*,  he  had 
:  grown  moody  and  suspldous,  and  fais  temper  gave  a  ready  handte 
to  his  enemies.  Pier  deSf.  Vigna,  accused  of  treasonable  designs; 
was  disgraced;  and  the  once  all-powerful  fa-vourite  and  minister^' 
blinded  now  and  in  rags,  was  dr^ged  in  the  emperor's  train,  as  a: 
warning  to  traitors,  till  in  despair  he  dashed  out  his  brains. 
Then,  in  May  1348,  came  the  ridings  Enzio's  capture  by  the 
Boiognes^  and  of  his  hepdess  imprisonment,  the  captors  refusing! 
all  offers  of  ransom.  This  disaster  to  fais  favourite  Son  broke  the 
emperor's  spirit.  He  retired  to  southern  Italy,,  and  after  a  short 
illness  died  at  Fiorentjno.oa  the  i3tfa  of  December  1250,  after 
having  been  loosed  from  the  ban  by  the  archbishop  .(^  Palermo^ 
^He  was  buried  in  the  cathedral  of  that  dty,  where  his, splendid 
tomb  may  still  be  seen.  Byhis  will  he  appointed  his  son  Conrad 
■to  succeed  him  in  Germany  and  Sdly,  and  Henry,  his  son 
Isabella  of  ,  En^and,  to  be  king  of  J»u^km  or  Arln,  ndlbher  <rf 
which  kingdoms,  however,,  he  1  obtained.  Fred«id(  kf t  several- 
illegitimate  children:  Eoizio  has  already  been  referred  to^. 
Frederick,  who  was  made  the  imperial  -vioar  in  Tuscany;  and. 
Manfred,  his  son  by  .the  bdoved  Bia<u»  Laacia~<»,  Lanzia,  who 
was  le^timatized  just  fiefore  bis  f sth^'s  death  iSSvl'Wav.ai^xiinted 
by  his  will  prince  of  Tannto -and  xegentjftfi  Sicily,  n  1^ 
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.  Hie  chaiactccof.Frtxkaickis  oiie  o£  OLtxsotdiatix^  interettah4 

4Mi^*M>«tft«^Mttm'to/wrftafa&^.  Licentious  and  hixurious  in 
hifr  miumersv  cultured'  and  cathoKd  ia  ;bis  taiites,  ihd  united  in  iiis 
person  tli«  most  diverse  qubjy^bsi  His  SiciUancouitvas  a  centre 
of  Jntellectual  activity.  Michad  Scott,-  the  tianalatfH'  of  somd 
treatises  of  Aristotle  and.  of  tfafrr  jtonunenbaiies  of  Avemies, 
Leonard  of  Pisft,  who  introdluced  AJ^c  nudier^  and  blgebto.  td 
the  West,  i^nd  other  sdbf^an^  Jevish  and  Mahommedan  is  well  as 
Christian,  were  welcome  at  hia  court.  Fiedeiick  himself  had  a 
knjowledge  of  six  iangui^eS,  was  acquainted  nitb  matHepiatics, 
philow^hy  and  nfttwal  hi8toiaryattd'took.aaiiitm8t'in:'in^dicine 
and  azdutectnre,.  In  1994.  be-fmibded  the  umvei^ty cf  Naples, 
and  be.  ww  a  l%ieral  patrtm  cS  the  mecGoal  siBofd  at  Salerno. 
He  fortned  a  menagerie  ftf  ^irange  mimals,  •and'Wtcrte  a  treatise 
on  falconry  {De  arte  venandt  cum  dsUms)  which  is  remarkable  for 
its  accurate  observation  of  'the  habits  d  birds.^  It  was  at  hi^ 
court,  too,  that—as  £)aj[ite>  points  ovtrrrltaiian  poetry  had  its 
birth-  Pier  deUai  Vigna  there  w)»te  th^:  flr^  sonaetii  tod  Italian 
lyrics  by  Frederick  himself  are  preserved  tous.  >  H&  wives  were 
kfpt  secluded  in  omintal  fashiw;  a  hanesa  was  maintained  at 
Lucera,  and  eunuchs  were,  a  priominbnt  feature  of  hl&]iMiskhdld>. 
His  reli^otts  ideas  have  been  the  subject  of  mueii  controveiiy. 
The  theory  of  M.  HuiIIard-B;*hoDes  that  he  wiShed  to  unite  to  t£e 
functions  of  emperor  those  of  a  spirituaLpontifi^  and  aspired  to  bt; 
the  foundet  of  a  new.rdipon)  is .  inwiffiffMintly:  supportjed  by 
evidmoe  to  be  erediUe.  Ahhoi^  'at  - times  he  persecuted 
faerkics  with  great  cruelty,  he  tolerated  Mahommedans  and  jews,' 
and  both  acts  appe^  rathei*  to  haye  been  the  outcome  of  political, 
considerations  tban  <tf  religioos  bdief..  His  jests,, which  were  used 
by  his  enemies  la  a  charge  agamst  him,  seem  ta  have  originated 
in  rsUgious  indifferent^,  or  p^haps  in  a  spirft  of  inqniry  which 
anticipated  the:  ideas  of  a  later  age,  FrederifSf,  s  nile  in  Cerinany 
and  Italy  was  a  failure,  but  this  fact  may  be.^Q(^)£UM.ed  for  by  the 
conditionsof  the  tju^and  tlie  inevitable  «>n&<;tpvJtbCIUtp^>Aty. 
Itn  Germany  the  en^ctment^.ftf  i^^pand  xa$n  contriWied  to  the. 
disintegration  of  tbp  £mpire.and  thf^.fall  of  .th«f  Hurfietistaufenj 
^hile  conflicting  interests  njade  tJbe  goverqinent Kt^ty  nftroblem 
of  e^c^tion^  difEfndty.  InJSicUy  Fxedericlfrw«AliM)resuce488fuL 
He  qu^ed  disorder,  ^d  under  his  rule  tho  ishtndi  was  prOs^Kroub 
and  eQUtented.  His  ideas  of  govemment^w^e  those,  of  .ai^ 
absolute  monarch)  and  heprobabiyiwa^bed  to-wtroimd  himself 
with  some  of  the  pomp  wbifdi  had,<;ai4rcl«!dlthe  ol^der  emperors^ 
Rome.  His  cM^f  claim  to  fame,  .perhaps, -is  as  :4  laffrgivec; :  Thd 
code  of  laws  which  he  gave  to  Sicily  in  xs3i.bears  the  impress  of 
his  [>ersQnality„  and  has.  been  describH^d  aa  "  the  fuBest  and  most 
adeq^U  body  of  legislaUipp  prpipulgated  by  any.  western  Tuler 
since  .Chailemasif^."  Wit^opt  Ijkeing  a  great  soldier,  Fzedeiic^ 
was  npt  unslulf ui  in  warfare  jwaa  bfittez  acquunted  with,  thb 
arts  of  dqilomacy.  In  peKson  he  is  sfiulito,)iaye  heen  "  xed,-  baU 
and  M>ort-s^te4,"  but  with  good,  i^tiueft,,. -and  a  {deabinfii 
countenance.  ■  It,  ;was  seriously  believed  in  Germai^r  for;  afaodt  a> 
century  after  his  death  that  Frederick  ^aa  still  alive,  and  many 
impostors  attempted  to  personate  him.  A  legend,  afterwards 
trf^u^erred  to  Frederick  Barbaroffia,  told  how*  he  sat  in  a  cavern 
in  the  KyfEhausser  before  a  stone  table  through  whidb  lus  ^xascd 
h^d  grown,  waiting  for  the  time  for  hint  to  awake  and  ztttoxe  to 
the  Empire  the  golden  age  of  peace. 

■  llft'cottemponryjdocmnentsrdatiitgtotheiii^nofFredeficlcII,! 
are  very  nunferous.  .  Acoon^  t^e  niOBt^  impbrtant  are;  Richard  of 
San  Germano,  Chronica  regnt  StcUiae;Annaies  Placentini,  Gibeilini; 
Albert  of  Siade,  Annales;  Matthew  Paris,  Historia. major  Angliae\ 
Burchard,  Chronfam  Urspergense:^  '  AH  these  are  In  the  Mimumcnta 
Gtrmaniae  histonca, .  ^crc^fofeiKHanoveF  and  Berlin,  i82&-'i6q2). 
The  Rer,um  JiaUcarum  tcrtptcres,  edited  by  L.  A.  Muratori  (Mibn* 
1723-1751)^  contains  Annates  Mediolanenses;  Nicholas  of  JanjsilU, 
Historia  de  rebus  aHis  Friderici  IT.,  and  Vita  Gregorii  TX.  pontificis. 
There  are  also  the  Epistolarum  fS>H  of  Peter  della  Vigna,  edited 
byi  j.  R.  IseUn  i7iU>>';  and  Salimbene  of  Parmas' C/if^f>, 
pubUyhed  at  Parma  <i8g7).-  Maijy'of  the- dPCuments  conoernta^ 
the  history  of  the  time  are  found  in  the^fftJtorw  diphmatica  Friderici 
IS.,  edited  by  M.  Huillard-Brfeholles  (Paris,  1852-1861);  Acta 

■  >, First -pciBted  at.Aossbiint  in  iSOfi;  a.Gspnaa  edition  was  p«b* 
tithed  at  .Berlin  ......  ..1  ,  ■:  .  .  i.<  ■'  ;  j 
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J,  F  .Bdhmer  fuod  J-  Ficl«e^,(Iusbruck,  iS70)-r  Acta.iiftPerii  inediUf 
secidi.Xtit.  t/rkunden  itnd  Briefe.Mnit  GesekiclUe  dfj  Saiserretchs 
und-  Ser  KStUgteiehs  5ic(Km.'dditeEl  V  E.  Wlqkelmann  irnnsbhicki 
1880)  ;  Epiilciae  saecuH  XIIl.  HUCia  g  regestis  ponMcurk  Ritinatu)^ 
runt,  edited  C  Rodenberg,  tome  i.  (Bedim  1663S;  P.  PreaBUtei^ 
S^sesta  Hpnoni  papae  III.  (Some..  1888) ;  If^  Anvray,  Les  SepaIrM  de 
GrhoireTX  (Paris,  1896). 

The  best  modem  authorities  are  W.  von  Giesebrecht,  Geschichte 
der  deutschen  Kaiserteit,  Band  v.  (Leipzig,  1888);  J.  Jastnm, 
Deutsche  Geschichte  im  ^eiUUter  ier  aohmsiat^ht  (Berlin,  18^) ; 
F.  W.  Schitpnacher,  Kaiser  Friedrifh  d^r  Zweite  (G^in^n,  1859- 
1865);  "BeitrSge  zur  Geschichte  Kaiser  Friedrichs  II."  m  the/w^ 
schuntai:  zw  deutschen  Geschichte,  Band  x!.  (Gfittingen,  1863-1886),^ 
and  Die  U$»ten  Sifhenstaufm  {GQtiin^a,  1871);  £.  Wifikelmann; 
Gesehdchte  Kaiser  Friedriff^  II  itnd  setner  Reicke  (Beriin,  1865)  and 
Kaiser  Friedrick  II.  (J^ipzis,  1S89);  G.  BUmdd,  Btade  sur  la 
poUiimie  de  Vempereur  Frideric  II,  en  AUemagne  (Paris,  1892); 
M.  Halbe,  Priedrich  II.  und  der  pdpstRche  StpU  (Berlin,  1888); 
R.  Rj^iricht,  iMs  KraafaJirt  des  Kansm  Friedi^h  II.  (Berlin,  1874} ; 
C.  KSbler,  Daa  VtrhdUms  Kaiur  Friedriehs  II.  sv  dot  Pdpsten- 
seiner  Zeit  (Breslau,  1888);  J.  Felten,  PaM  Grnpr  /JT.  OFreiburg, 
1886);  C.  Rodenberg;,  Inn^cem  IV.  una  das  Konigreich  SicUien 
(Halle,  T892) ;  K.  Lamprech^:,  Deutsche  Geschichte,  Band  iii.  (Berlin, 
1801);  M<  Huillard-Br^holles,  Vie  ^  tdrrespondance  de  Pierre  de  la 
Vc£neii;(^iis,.i865);  Add  Vccchib.  Xo  UiisUuione  ddUederico  II 
(Turin.  i874>>  awl  K,  I^ainne,  Aosnr  Friedrieh  II.  (Munichf 
1899).    '  '   . "   . , ,'         ■       ...  .     (A.  W.  H.*) 

FREDBRICK IIL  (1415-1493),  Roman  empm>r,-^  Freden'dt' 
IV.,  Gennnn  king^  and  as-  Frederick  V.,  ardidnke  'of  AuMria,— . 
son  of  Ernest  of  Habsb9£g»  duibeof  Styx^  and  Cariotfafa,  was  born- 
at.Znnsbmck  dn.tbe'  azkt  of  SeptfMibec.t4i5.  After -his  fsithei^'s' 
death'in'  1424  he  passed  his  thne  at  the  court  of -Ida  Uncle  and 
guardian,  Frederick  IV.,  count  of  Tirol.  In  1435,  together  with 
hiA  brother^  Albert  the  Prodigal,  hir  undertook 'the  government 
of  StyHa  hn^  Carinl;faia,  but  the  t>eace  of  these  lands  was  c^stnrbed 
by  constant  feuds  between  the  brothers,  which  I^ted  until 
.AJbett'^  death  in  1463.  In  1439  the  deaths  of  the.  German 
king  Albert  U.  and  of  Frederick  of  Tirol  left  Frederick  the 
senior  member  of  the  Habsburg  family,  and  guardian  of  Sigis- 
mtind;  isoimt  of^TimL^  In  the  fallowing  yiM  he-abo-  became 
guardian  of  Ladislamtthepostfaiinukis  soniof  Albert  H.,  aiid  ben: 
to'  Bbhemiav  'HungaEiy  and  - Austtiaj  but  these  FeCfibn^iHtles' 
hRni^t)onl^  CrouUeaiidhttmiHat£<ttLbi  their  trdn.  On  the  and 
ofFebniany  144a  Frederick 'wascbesen  German  kingatFradktort, 
but,  owibg  to  his  absoKs  from  Oennany,  the  conmation  wa^ 
delayed  untilihe'r7th  of  June  1442,  when  it  Uk^  place  M  Aix-la^ 
Gh£^)elle.  ii.      ■  "        ■  ' 

I>bregaidiilg  the  .  neutral  attitude  of  the  German  electors 
td^ards  the  papal  schiffln;  and  acting  under  the  influence  of 
Aeneas  Syhdtis  Piccolomini,  afterwards  Pope  Pins  II.,  Frederick 
in  1445  made  a  secret  tareaty  with  Pope  Eugebius  IV.  Thk 
der^t^Md  inC6thlB  Cloncordat  of 'Vienna,  signed  hi  I448'wit3l'tla! 
sucQBedin^pc^j  Nichoias  V.»  by  which  the  king,  in  return  tot^ 
smn  vl  mKSKyaiad  a  promisb  of  thb  imperial  orowh,  pledged  the 
obedience  of  the  Oeman-pei^^  to  Romw,  and  so  chedced  for  a 
timethensingttde.cflttintyintheGennani^iueh.  TifcSng  up 
the  quarrel  betw^een  the  Habsburgs  and  the  Switt  tantdns, 
Fcederick-  invited  the  Armagnacs  to  attack  hk  enemies,  but 
after  meeting  with  a  stubborn  resistance  at  St  Jacob  oii  the  36th 
(rf  August  1444,  these  aUies  proved  faithless,  and  the  Idng  soon 
lost  evety  vestige  oi  authcnity  in  Switzerland.  In  1451  Frederick, 
disregarding  the  revolts  in  Austria  and  Hungary,  tnvelled  to 
Rome,  whete,  on  the  x6th  of  MarcSi  1459,  his  marriage  with 
Leonora^  daUg^er  of:  Edward,  kii%  of  Pwtugal,  was  celebrated, 
and  threeidays  later  he  was  crowned  emperor  by  pope  NftJurfas. 
On  .hU  return  he  found  Gamaay  seetiiing  with  indigmition; 
His  capitulatioh  to  the  , pope 'was  not  f<»gotten;  his  ref^al  ta 
attend,  the  diets,  andiiia  apathy  in  the  face  of  Turkish  aggtesuonsy 
constituted  a  serioud  danger;  and  plans  for  his  deposition  failed 
obly  because  the  electoi^  could  iiot  unite  upon  a  rival- king.  In 
1457  Ladislatis,  king  of  Hungary  and  Bohemia,  and  Wchdtake  of 
Austria,  died;  Fmlufick  ^faikd  to  secure  either  ki^dom,  but 
obtained  lower  Austria^  from  winch,  however,  he  wai  soon  driven- 
l»y  his  brother  Albert,  wbo  occupied  Vienna.  On  Albert's -death 
in  1463  the  atnpeioc  united  vppa  and  hnra:  Audtria  under  his 
luk,  but  these'  poMcsMona  were  •  dmi^antly  ravaged  by  Geocge 
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PodCfand,  Jdng  of  Bohemia,  and  by  MatthiaB  CbrWnus',  l^'Oi 
Hung&ry'.  A  visit  to  Rome  in  i4'6S'^o  ^^ciiss  m^ures  against 
the  Turkis  with  Pope  Paul  IT.  bad  no  result,  and  in  1476  Prederick 
began  negotiations  for  a  marriage  between  his  son  Man'milian 
and  Mary,  daughter  and  heiress  of  Charles  the  Bold,  duke  of 
Burgundy.  The  emperor  met  the  duke  at  Treves  in  14.73,  when 
Frederick,  disliking  to  bestow  the  title  of  king  upon  diaries,  left 
the  city  secretly,  but  brought  about  the  marriage  after  the  duke's 
death  in  1477.  Again  attacked  by  Matthias,  the  emperor  was 
driven  bom.  Vienna,  and  soon  handed  over  the  government  of  his 
lands  to  Maximilian^  whose  election  as  king  of  the  Ronians  he 
vainly  opposed  in  i486.  Frederick  then  retired  to  lanz,  where  he 
passed  his  time  in  the  study  of  botany,  alchemy  and  astronomy, 
until  his  death  on  the  19th  of  August  1493. 

Frederick  was  a  listless  and  incapable  ruler,  lacking  alike  the 
qualities  of  the  soldier  and  of  the  diplomatist,  but  possessing  a 
certain  cleverness  in  evading  difficulties.  With  a  fine  presence, 
he  had  many  excellent  personal  qualities,  is  spoken  of  as  mild  and 
just,  and  hsid  a  real  love  of  learning.  He  had  a  great  belief  in  the 
luture  greatness  of  his  family,  to  which  he  contributed  largely  by 
airaoging  the  marriage  of  Maximilian  wHh  Mary  of  Buigundy, 
and  ddighted  to  inscribe  his  booliv  and  other  articles  of  value 
with  the  letters  A.£.I.O.n.  (Auslriae  est  imperare  orbi  universo; 
or  in  German,  Alles  Erdr^di  Oesterrekh  untertiou).  iHis 
persMiaUty  counts  for  very  little  in  German  history.  One 
chronicler  says:  *'He  was  a  useless  emperor,  and  the  nation 
during  his  long  reign  forgot  that  she  had  a  king."  His  tomb,  a 
magnificent  work  in  red  and  white  marble,  is  in  fche  cathedral  ot 
St  Stephen  at  Vienna. 

See  Aeneas  ^Iviua  PiocolcHium,  De  rebus  «f  testis  Friderioi  III. 
(trans.  TTi.  Ugen,  Leipzig,  1889);,  J.  Chmel,  Gesahichte  Kaiser 
FrUdrichs  tV.  und  seims  Sohnts  Maxtmilians.  I,  (Hambur;^,  l84(^;  I 
A.  ^chmann,  Deutsche  Reichsgescfnchte  im  Zkitaiter  FriedneJu  III, 
HHd  MaaamUiiam  I.  (Leipzig,  1884) ;  A.  Huber,  GesdwihU  Oster- 
rakAj  (GothBt  1885-1692);  and  £.  M.  Farst  von  UchiiowBky^ 
Gtxkickte  ifs  Barnes  Habnwg  (Vieuia,  j83&>i844). 

FBBB^CK  lU.  (c.  1486-1330),  sUmamed  "  the  Fair," 
Gennan.  king  and  duke  of  Austria,  was  the  second  son -of  the 
German  kiug,  Albert  I.,  and  consequently  a  member  of  the 
HabslHug  faoiily.  In  1398,  when  his  father  was  cho6en>  German 
king,  Frederick  Was  invested  with  some  of  the  family  lands,  and 
in  1306,  when  his  elder  brother  Rudolph  became  king  of  Bohemia, 
he  succeeded  to  the  duchy  of  Austriaj  In  xjo?^  Rudolpdi  died, 
and  Frederick  sought  to  obtain  the  Bohemian  throne;  but  an 
expedition  into  that  country  was  a  failure,  and  his  fath^'s 
murder  in  May  1308  deprived  him  of  considoaUe  suppcot.  He 
was  e<p]a(Ily'  unsucceasful  in  his  ^otte  to  procure  the  German 
crovn  at  'this  time,  and  the  zeladons^  be^raen  the  new  kingy 
Henty  VII.,  and  the  Habsburga'Wm£arfnHn  friendly-  Frederic 
asked  not  only  to  be  confirtned  in  the  possession  of  Austria,  bat  to 
be  invested  with  >Moravia,  a  demand  to  which  Henry  refused  to 
accede ;  but  an  arrangenkent  was  subsequently  made  by  which  the 
duke  agreed  to  renounce  Moravia  in  rethikn  for  a  paymisnt  of 
50,000  marks.  Frederick  then  became  involved  in  a  quarrel  with 
his  cousin  Xouis  IV.,  duke  of  Upper  Bavaria  (afterwards  the 
emperor  Louis  IV.)^  over  the  guardianship  of  Henry  II.,  duke 
of  Lower  Btvaria.  Hostilities,  broke  oat,  aaid  an  the  Qth  of 
November  13x3  he  was  defeated  by  Louis  at  the  battle  of  Oam- 
melsdorf  and  cosqwUed  to  renounce  his  claim. 

Meanwhile  the  enqwor  Henry  VII.  had  died  in  Ital^,  and  a 
stubborn  oontest  ensued:  fior  the  vacant  throne.  After  a  lon^ 
delay  Frederick  was  dioeen  German  king  at  Frankfort  by  a 
minority  of  the  electors  on  the  19th  of  October  1314,  while  a- 
majority  elected  Louis  of  Bavaria.  Six  days  later  Frederidd 
was  cro^yaed  at  Bonn  by  the  archbishop  of  Cologne,  and  war 
broke  out  at  onot  between  the  rivals.  During  thte  contest, 
which 'Was.  carried  lOn  .in  a  desultory  faditou/  Frederk^  drew  his 
chief!  stxengtb  from  southern  and  eastieni  Germany,  and  was 
supported'ihy '  the  iull  power  of  the  Habsburgs.'  The  defeat  <A 
his  'bffothsE-  Leopcdd  by  the  Swsto  at  Morguteh  -in  Nevember 
I3i5:waa  ai  hioavy  blow  to  him,  but  be  ftoelOK^d  the  stnigg^  for 
sQVen  years^  On*  the  38th  of  ScpAeihbin"  133a  m  decisive  battle 
W^ioaght  at  MUhldorf;  Frederick  was  defeatqd  and  sent  as  a 
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prisoner  to  Traosidto.  Hetre  )he  was'ivtained  until  three  years 
later  'a  aeries  of  events  indoosd' Loots  to  come  to  terms. '  By  the 
treaty  of  Trausaits,  signed  on  the  13th  of  March  1315,  Frederidt 
acknowledged!  the  king^d^  of  Louis  in  return  for  freedom,  and 
promised  to  return  to  captivity  unless  he  could  Induce  his  brother 
Leopold  to  make  a  siroilar  acknowledgment.  As  Leopold  re- 
fused  to  take  this  step,  Frederidc,  although  released  from  his  bath 
by  Pdpe  John  XXU.,  Cravdkd  back  to  Bavaria,  where  he  was 
treated  by  Louis  rather  as  a  friend  thin  as  a  prisoner.  A 
suggestion  iras  then  made  that  the  kings  ahotitd  rule  joinUy,  but 
as  this  plan  amused  sMne  oj^Ksition  'mu  agreed  that  f>eder^ 
dkould  govvm  Germany  whMe  Louis- went  to  It^y  for  the  imperial 
crown.  But  this  arrangement  did  not  prove  ^nerally  acc^table, 
and  the  death  of  Leopold  in  1336  deprived  Frederick  of  a  powerful 
supporter.  In  these  circumstances  he  returned  to  Austria  broken 
down  in  mind  and  body,  and  on  the  13th  of  January  1330  he 
died  at  Gutenstein,  and  was  Ikuied  at  Mauerbacfa,  whence  his 
remains  were  removedin  1783  tothe'oathiedral  of  St  Stephen  at 
Vienna.  He  married  'Elizabeth,  daughter  of  James  I.,  king  of 
Aragtm,  and  left  two  daughters.  His  voluntary  return  intd 
captivity  is  used  by  Schiller  in  his  poem  Deutsche  Treue,  and  by 
J.  L.-  Uhland  in  the  drama  Ludwig  der  Bayer. 

The  authoririea  for  the  life  of  Frederick  ~aie  found  in  the  Pontes 
rerum  Germanicammj  Band  i.,  edited  by  J.  F.  BShmer  (Stuttgart, 
1843-1868),  and  in  . the  Forties  rerum  Auslriacarum,  part  i.  (Vienna, 
1855).  Modem  works  wiiicb  may  be  consulted  are:  E.  M.  Filrst 
von  Lidmof^cy,  Gesckichte'  dss  Houses  Habsburg  (Vienna,  1836- 
1844};  Th,  Lindoer,  Deuisdie  Gtasthichte  tmter  den  Hab^turgem 
wtd  iMxemburgem  (Stuttgart,  1888-1893).  R.  DObner,  Die  Aus» 
einanderseteung  twischen  Ludwig  IV.  dem  Bayer  und  Friedrich  dem 
Schdnen  von  Osterreich  (GSttingen,  1875);  F.  Kurz,  usierreich 
uiUer  KSynj  Friedriekdem  Sch&nen  (Line,  i8r8};  F.  Krones,  Band- 
bwh  der  Ceschichte  Osierreicks  (Berlin,  r876-r879);  H.  Scfarohe, 
per  Kampf  der  Geankdnige  Ludwig  und  Friedrich  (Berlin,  1903) ; 
W.  Friedensburg,  Ludw^  IV.  der  Bayer  mnd  Friedrich  von  Oster- 
mcA  '(GOttii^,  1877);  B.  Gebhardt,  Ban^utA  der  deutscken 
Ge^kUhle  (Berfin,  1901). 

FRBDBRICK IL  <i534-t588),  king  of  Denmark  and  Norway, 
son  of  Christian  -HI.,  was  bom  at  Hadersleben  on  the  ist  of  July 
1534.  His  mouther,  Dorothea  of  SaXe-Lauenburg,  was  the  elder 
sister  cif  Catherine,  the  first  wife  of  Gustavus  Vasaand  the  mother 
<3i  Eric  XIV.  The  two  little  cousins,  borh  the  same  year,  were 
destined  to  be  lifelong  rivals.  At  the  age  of  two  Frederick  was 
proclaimed  successor  to  the  throne  at  the  Rigsdag  of  Copenhagen 
(October  30th,  1536),  and  homage  was  done  to  him  at  Oslo  for 
Norway  in  1548.  "Tbe  choice  of  his  governor,  tJie  patriotic 
historiogn^er  HansSvanlhg,  was  so  far  fortunate  that  it  ensured 
the  devotion  ci  the  foture  king  of  Denmark  to  everything 
Danish;  but  Svanfag  was  a  poor  pedagogue,  and  the  Wild'  ami 
wayward  lad  snfleMed  all  his  life  bom  the  defects  qf  his  9ax\y 
training.  <  Ftederick^i  youthful,  innocent  attadmient  to  the 
daiu^ter  of  his  fonner  tutor,  Anna  Hardenberg,  indisposed  him 
towards  matrimony  at  the  beginning  of  his  reign  (1558).  After 
the  hands  of  Elieabeth  of -England,  Mary  of  Scotland  and  Renata 
of  Lortaine  had  successively  been  sou^t  for  him,  the  council' Of 
state  grew  anxious  about  the  succession,  birt  he  finally  married 
his  cousin,  Sophia  of  Mecklenburg,  on  the  20th  of  July  1572. 

The  reign  of  Frederick  0.  falls  into  two  well-defined  divisions: 
(r)  a  pedod  of  war,  rss9-j[S7o;  and  («)  a  period  of  peace,  1570- 
1S8S:  The  period  of  wat  began  with  the  Ditmarsh  expedition, 
when  the  independent  peasant-repubUc  trf  the  Ditmarshets  of 
West  HokCe^  wfaidi  had  stoutly  maintained  its  independence 
for  centuries  against  the  counts  of  Hohtein  and  the  Danish  kings, 
was  subdued  by  a  Dano-Holsteiu  army  of  20,000  men  in  1559, 
Frederick  and  Ms  uncles  John  and  Adolphus,  dukes  of  Holstein, 
dividing  the  land  between  thbm.  Equally  triumphant  was 
Frederick  in  his  war  with  Sweden,  though  here  the  contest  was 
much  more  severe,  lasting  as  it  did  for  seven  years;  whence  it  is 
generally  described  in  nortl^ra  history  as  the  Scandinavian 
Seven  Years'  Wat.  The  tension  which  had  prevwled  between 
the  two  kingdoms  during  the  Usx  years  of  QastaVus  Vasa  reached 
br^kihg  point  on  the  acce^ion  of  Gustavuis's  eldest  son  Eric 
XIV.  There  were  many,  causes  4>f  quwel  -betwara-  the  two 
ambitious  young  nomMhs,  but'tbe  dettotidn  at  COpenlraj|en  in 
1563  (tf  a  splendid  matrimonial  embassy  (ttilts  way  to  Getmany, 
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to  n^tutea  maUit'betireQ^  ]^nc«ad  C3ui$tjiw  ^itae,  whltdi 
Kiii^  Frsderick  ior:po)jtical,Fea6<iD»'Wa»  deteoniwHl  to  prev«nt, 
prf;cq>itated  hostiliti^  Daring  the  war,  iviiich  was  marked  .by 
extraordinaiy  ierodty  tlinmghout,  Ute  Dao^  w«re  geomUy 
victotious  on  laud  owing  to  tlte^geaAus  »i.  Pa^HoJi  Rantzav,  but 
at  sea  the  Swc^ei  wen  almost  wi^cmn^  trimnpbunt.  By  1570 
tbe  stxiie  bad  d^saerated  into  a  bubaroMS  devastaticu  of  bwier 
pxovinces}  and  in  Ji^y  o£  tbe  same  year  bo^  ooiHHcie»  aco^ijt^ 
tbe  mediation  o£  the  Eoqieioci  and  peace  was  finally  concluded 
at  Stettin  on  Dec.  13^  1570.  During  the  course  of  this 
Seven  Years'  War  Frederick  II.  had  oarroWy  escaped  the.  fate 
of  his  deposed  cousin  Eric  XIV.  Tt^  war  was  [^^popular 
in  Denmarkj  and  the  closing  of  tbe  Sound  against  lQi«i^  ah^[HDg, 
in  order  to  starve  out  Sweden,  had  exasperated  tbe  m^tjime 
powers  and  all  the  Baltic  states.  On  New  Year's  Day  1570 
Fsederick's  dil&cuities;  seemed.  m>  ovwwbelming  diat  he 
thxeatened  toi  abdicate;  but  Uie),p«af3e  of  Stettin-  came  in  ttfne 
to  reconcile  all  parties,  an^  tbwigb)  Fiod«ri<dc  now  0  ^ 
lynryif^gh  his  anffbitions  dc^wn  flf  ifB.fBtahliiljing  fhf*  Unw^i  of 
Eahnar,  he  had  at  least  succeedecl  in  maintaining  the  supcema^^ 
of  I>enmark  in  the  north..  After  tbe.  peape  ,Fredf ^k'4  policy 
became  still  more  imperial.  He  .aspirisd  to  the  dommlon  of  ,  all 
the  seas  which  waahed  the  Scanidinavian  eodsts,  and  before  he 
died  he  succeeded  in  snpprtssiag  the  pmrates  who  so  kmg  had 
haunted  the  BalUc  and  the  German  Ocean, .  ^Te  also  erected  the 
stately  fortress  of  Kronborg,  to  guard  the  narrow  channel  the 
Sound.  Frederick  possessed  the  truly  royal  gift  of  disoo'taing 
and  employing  great  men,  irrespective  of  pef9(HkaJ.j  ^tefwances 
and  even  of  personal  injuries,  y^ith  infinite  tact  admirab|e 
self-denial  he  gave  free,  scope  to  nj^ustieiis' wboye-superioritpr 
in  their  various  departments  he  f  rankTy  recpgntze4>  Kar^y  inter- 
fering personally  unless  absolutely  cajled  upon  to  do  so. 
influence,  always  great,  wag  increased.by  his  genial  and  uns-Sected 
manners  as  a  host.  He  is  also  remarkab^  as  one  of  the  few 
kings  of  the  house,  of  Oldenburg  who  had  no  illicit  liaison. 
He  died  at  Antvorskov  on  tbe  4tb  of  Apri^  1^88.  No  otber 
Danish  king  was  ever  so  beloved  by  his  people. 

See  fjimd  {Tr9elsU  IXaimwhs  9g  N«rg(s  HisUtris  i  Sh^imm  isf 
det  XVI.  Aark.  (Copenhagen,  .1879);.  J^annorJ^  Riges  Htstorte 
(Copenhagen,  1897-1905),  v3. 3;'I(obert  Nisbet  Bain,  Scandinavia, 
cap.  4  (Cambridge,  1903).  (R.  N.  B.) 

PRBDBRICK  HI.  (i6o97i67o)t,.king  of  Denmark  and  i^orway, 
son  of  Christian  IV.  and  Anne  Catherine  of  Brandenburg,  was 
bom  on  the  iStb  of  March  1609  at  iladersleben.,  His  position 
as  a  3rauilger  son  profoundly  influonced  h^  f  utuije  'car«er<  Jn  his 
youth  and  early  manhood  ther$  was  no  prospect  oiF,bis  ascdading 
Uie  Danish  throne,  and  he  consequently  became  the  instrument  of 
his  father's  schemes  of  agg^andizeq^ent  in  Qerma^-  While  still 
a  lad  he  became  succes^vely  bishop  of  Brenien,  bishop  of  Verden 
and  coadjutor  of  Halberstadt,  wljile  at  the  a^e  of  eighteen  he 
was  the  chief  commandant  of  tbe  fortress  m  Stade.  Xhus 
from  an  early  age  he  had  considerable  experience  a&  an  adminis- 
trator, while  his  general  education  was  veryjcar^ful  and  thorough. 
He  bad  always  a  pronounced  liking  for  hteraiy  and  scientific 
studies.  On  the  ist  of  October  ^($43  F^erick  wedded'  Sophia 
Amelia  of  Brunswick  LOneburg,  whose  energetic,, passionate 
and  ambitious  character  was  profoundly  to  aSect  not  only 
Frederick's  destiny  but  the' destiny  of  Denmark.  During  the 
disastrous  Swedish  ^yar  of  i^4.y;i64S  Frederick  was  appointed 
generalissimo  of  the  ducbies  by  his  fjither,  but  the  laurels  he  won 
were  sqanty,  chiefly  owing  to  his  quarrels  vfitb  .the  Earl-Marsiial 
Anders  Bi^e,  who  commianded  the  banish  forces.  This  was 
Frederick's  first  collision  wifh  -the  Danish  nobility,  who  ever 
afterwards  regarded  him  with  extreme  distrust.  "Xht  death  of  his 
elder  brother  Christian  in  June  1647  first  opened  to  bim  the  pros- 
pect of  succeeding  to  the  panlsb  throne,  but  the  question  was 
'still  unsettled  when  Christian  IV.  died  or  the  aSth  of  Febcuary 
164S.  Not  till  the  6th  of  July  in' the  ssli^  yqir  did  Frederick  ^ IJ. 
receive  the  homage  .of  his  siipjeqtSj  and  only  lfter'he  had  sijped 
a  Haandfaesthing  or'  charter)  by'  which  the  already  diiQinish^d 
royal  prerogative  wa^  ,sti|I  further  curtailed.  It  had  ^en,  doubt- 
ful at  first  whether  .1^  would.be  allo^wpd  ^p  .iilherit  liis  a^(^est^41 


throne  at  allt  but  Ftodexid:!ieoiovcd  the  last  soofdei  <af  the 
J^sra^  by '  uxkfaesitatmgly  uccpdng  the  conditioni  imposed 
upon  him. 

The  .new  mowutch  iwas  a.  res^rvedt  enigmatical  prince,  whs 
aaldnm  laugfaedt  spoke  Jietieaod.mote  less—a  striking; oontrast 
to  Christian  IV.  But  if  he  lacked  the  briUiant  qualities  of 
imptUsive,  jovial  father,  be  possened  in  a  high  degree  the  ceaa- 
pfflwaring  virtues  ci  modnation,  spbiicty  and  ■eUkontnii. 
Bat  «itb  all  Jtua  good  quiUftiw  Fnderick  iras'sot  the  mento'take 
a  dear  view  pf  the  political  horizon,  or  even  to  recognise  his  own 
and  his  country's  limitationa.  He  rightly  regarded  tbe 
of  Charles  X.  of  Sweden  (June  6th,  16^)  as  a  source  of  danger  to 
Denmark.  He  felt  that  temperament  and  policy  would  combinb 
to  makje  Charles  an  aggressive  warrior-king:  the  only  uiic£rtainty 
Ttafi  in  which  diBection,he  would  turn  his  arms  first.  Charles's 
invasion  of  Poland  (July  1654)  came  aa  a  distinct  relief  to.th^ 
Danes»  though  even  tbe  Polish  War  was  lull,  of  latent  peril  to 
Denmark.  Fiedeqck  waa  leeiUved  upon  a  rupture  with  Sweden 
at  the  first  c«oveBisnt .  opportunity.  ;.  Tlie  JUgsdag  vh&^ 
assembled  on  the  23rd  of  ■Febniary  1657  irillingly  giaatel 
cpnsidecable .  subabdie»  fot  znobtlisation  and  other  noUtai^ 
ei^nses;  on  the  isth  of  April  Frederidc  HZ.  desired^  and  on 
the  23rd  of  April  he  received,  the  assent  of  the  majority  of  the 
Rigsraad  u>  attack  Sweden's  Gennan  provinces;  in  thd  beginmng 
9I  May  ^the  still  pending  negotiations  with  that  poi^er  were  broken 
pS,  and  on  the  j^t  of  Junr  Frederick  signed  the  manifesto  justify- 
ing a  war  which  was  never  formally  declared.  The  Swedi^ 
kmgitraversed  all  the  plans  of  his  enemies  by  his  passage  of  the 
frox^. Belts,  in  January  wd  February  1658.  (see  Ch/ulles  XL 
of  Sweden).  The  efiect  oi  this  unheard-of  achievement  on  the 
Danish'  govecEuaeDt  was  ccushingt  Fitd^ek  lU.  at  once  siuld 
{or  peaas;  and,  yielding  to  the  pexsuaaicma  of  -the  EngUsb  and 
French  ministers,  Cbarl^  .finally .  agreed  to  be  content  «ilb 
mutilating  instep  of  annihilating  the  Danish  monarchy  (treatks 
of  TaasUqp,  FebniafyiiiSth,  .and  of  Roskilde,  February  »6ih, 
1^58).  The  conclusion  peace  was  followed  by  a  remarkable 
episode.  Frederick  expressed  the  desire  to  make  the  personal 
acquainl;ance  of  his  popqueror;  and  Charles  X,  consented  tolbe 
his  guest  ior  three  days  (March  3-5)  at  the  castle  of  FrcdrifcsborgL 
Splendid  banquet^  lasting  far  into  the  night,  private  and  intimate 
conversations  between  the  princes  who  had  onlv  just  emerged 
from  a  mortal  struggle,,  seemed  to  point  to  nothing  oat  peace  and 
£ciendahip  in  the  future.:  But  Chiarles'a  insatiable  lust  lor  oon- 
qiiest,  and  his  ineradicable  Bitspidon  of  Daunack,  indnoed  bim, 
on  the  x7th  of  July,  without  any  reasonable  cause,  without  a 
declaration  oC  war,  in.dc^Gwnoe  of  aU  international  equity,  to 
endeavour  to  despatch  an  inconvenient  neighbour. 

Terror  was  the  first  feeling  produced  at  Copenhagen  by  the 
landing  of  the  main  Swedish  asmy  at  K^or^Vr  Jn  Zealand-  N<me 
hadantic^tedtbeppss^bi^^y^^M^^s^^^^J^  bwtal  attack, 
and  every  one  knew  thajt.  the  Danish  capital  was  very  inadequately 
fortified  and  garrisoned^  Fortunately  Frederick  had  never  been 
defident.in  pourage.  I  will  die  .in  my  nest  V  were  the  memor- 
able words  with  whicbJ^  {rebuked  those  oounaellors  wbo  advised 
him  to  seek, safety  in  fligjix,  OntheSthofAi^sti^resentatives 
from  every,  class  in  the  cflfntal  urged  the  necessity  ol  a  vigoroua 
resistance;  and  ipie  dtizena  qf  Copenhagen,  headed  by  the  great 
burgomaster  Hans  Nansen  .(,9-v.),  protested  their  unshakable 
loyalty,  to  the  k^ng,  and  their  determination  to  defend  Copetyr 
hagen  to  the  mttermc^t.  The  Danes  had  only  thi^ee  days'  warning 
of  the  approaching  danger;  and  the.  vast  and  dilapidated  hae 
pf  defence  tuid  at  first  but  3000  regular  defenders.  But  the 
government  and  the  people ,  displayed  a  meptwable  and  ex-' 
empla,r}>'  energy,  under,  the  constant  supervision  of  the  king, 
the  f^ieen,  and,jbui:gonMKt^..Nan^  9y  the  be^aning  of 
September  all  the  breaches  ,werer^|i^^,  the  walls  bristled  wtb 
cannon,  and  7000  men  were  under,arms.  -So  strong  was  tlie  city 
\ff  tjais  time  that  Charles  X.,  abandoning  his  wiginal, intention 
of  quTying  the  place  by  assault,  began  a  regul^  sifga;  but  thi? 
also  he  was  forced  to.abandon  when,  on,  the.  ^gth  of  October,,  a^ 
auxiliary  Dutch  fleet,  after  reinforcing  and  reprovisioning  the 
garrison,  defeated,  in  a>njn^ction  ^^ith  the  Daoiafa:  fleet,  the 
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Swedish  ttfvy  of  44  liners  in  the  Sound.  Tkas  the  Dan»h  capital  [ 
-had  saved  the  Danish  monarchy.  But  it  vas  Fnderick  lU.  > 
who  profited  most  by  his  spirited  defence  of  the  common  interests 
of  the  conntfy  and  the  dynasty.  Hie  tiaditimtal  loytUty  of  the 
Danish  middle  classes  was  transformed  mto  a  boUndlera  enthusi-  - 
asm  for  the  king  personally,  and  for  a  brief  period  Frederick  found 
himself  the  most  popular  man  in  his  kingdom.  He  made  use  of 
his  popularity  by  realizing  the  dream  of  a  lifetime  and  converting 
ah  electiveinto  an  abscHute  monarchy  by  the  Revolution  of  1660 
(see  Denuakk:  History).  Frederick  III.  died  aa  the  6th  of 
Felamary  1670  at  the  castle  of  Copenhag^ 

See  iR.  Ni^}et  Bain,  SeoMdmaoia,  cu».  ix.  and  x.  (Cambri^, 
1905).  (R.N.  bT 

FRSDERJCK  Vin.  (1843-  ),  king  of  Denmark,  eldest  son 
of  King  Christian  IX.,  was  born  at  Copenhagen  on  the  3rd  of 
June  1843.  As  crown  prmce  of  Denmark  he  took  part  in  the  war 
of  1864  against  Austria  and  Prussia,  and  subsequently  assisted 
his  feitber  in  the  duties  o(  government,  becoming  king  on 
Christian's  death  in  January  1906.  In  1869  Frederick  married 
Louise  (b,  1851),  daiighter  of  Gharies  XV.,  king  Sweden, 
by  whom  he  had  a  family  <rf  four  sons'  aikd  four  daughters.  His 
eldest  son  Christian,  crown  piinoe  of  Dexunaric  (b.  1876},  was 
married  in  1898  to  Alexandtina  (b.  1879),  daughta  of  Frederick 
Francis '  lU.,  grand'<tuke.  <^ 'Mecklenburg-Schwoin;  and  his 
second  son,  Charles  (b.  1873),  who  married  his  cousin  Maud, 
daughter  Edward  VII.  of  Great  Britain,  became  king  of 
Norway  as  Haakon  VII.  in  2905. 

FRBDBRICK 1.  (1657-1713),  king  of  Prussia,  and  (as  Fredtifick 
m.)  elector  of  Brandenburg,  was  the  second  stm  of  the  great 
elector,  Frederick  WilUa;m,  by  his  first  nlarriage  with  Louise 
Henriette,  daughter  of  Frederick  Henry  of  Orange.  Born  at 
Kanigsberg  on  the  xxth  of  July  1657,  he  was  educated  and  greatly 
influenced  by  Eberhard  Danckelmann,  and  became  heir  to  the 
thrcMke  ot-  Brandenburg  throuj^  the  death  of  his  ^der  brother, 
Charles  Ennl,  In  1674.  He  appears  to  have  taken  some  part  in 
public  business  before  the  death  of  his  father;  and  the  court 
at  Beiiln  was  wxm  disturbed  by  quarrels  between  the  young 
prince  and  his  stepmother,  Dorothea  <^  Hpl^tein-dUcksburg. 
In  i636  Dorothea  persuaded  her  husband  to'bequeath  outlying 
portions  erf  his  lands  to  her  four  sons;  and  Frederick,  fearing 
he  would  be  poisoned,  left  Brandenburg  determined  to  prevent 
any  diminution  of  his  inheritance.  By  promising  to  restore 
Schwiebus  to  Silesia  after  his  accession  he  won  the  support  of  the 
emperor  Leopc^d  I. ;  but  eventually  he  gained  his  end  in  a  peace- 
able fashfon.  Having  become  elector  of  Brandenburg  in  May 
1688,  he  caiM  to  t«rm8  with  his  half-brothers  and  thdr  mother; 
In  return  for  a  sum  of  money  these  pzincei  renounced  their  rights 
under  their  father's  will,  and  the  new  elector  thus  secured  the 
wh<^  of  Frederick  Wlliam's  territories.  After  much  delay  and 
grumbling  he  fulfilled  his  bargain  iritfa  Leopold  and  gave  up 
Schwiebus  in  1695.  At  home  and  abroad  Frederick  corltinu^ 
the  policy  of  the  great  elector.  He  help<!d  William  of  Orange 
to  make  his  descent  on  England;  added  various  places,  including 
the  principality  of  Neuchfttel,  to  his  lancb;  tind  exercised  some 
influence  on  the  course  of  European  politics  by  facing  his  large 
and  ^dent  army  at  the  disposal  of  the  emperor  and  his  alUes 
(see  BxANDENBtnto).  He  was  present  m  person  at- the  siege  of 
Bonn  in  1689,  but  was  not  often  in  commahd  of  his  troops.  The 
dedor  was  very  fond  of  pomp,  and,  striving  to  model  his  court 
upon  that  of  Louis  XIV.,  he  directed  his  main  energies  to^rds 
obtaining  for  himself  the  title  of  king.  In  spite  of  the  distance 
he  had  given  to  the  emperor  his  efforts  met  with  no  success  for 
some  years;  but  towards  1700  Leopold,  facect  with  the'prospect 
of  a  new  struggle:  with  France,  was  inclined  to  view  the  idfea  more 
ifavouiably.  Having  ftisisted  upon  various  conditions,  prominent 
among  them  being  military  aid  for  the  approaching  war,  he 'gave 
the  imperial  sanction  to  Frederick's  request  in  November  17P0; 
wh«%upon  the  elector,  hurrying  at  once  to  Kfihigsberg,  crownfrd 
himself  with  glcettt  ceremony  king  of  Prussia  on  the  iSth' 
January  i7ot.  According  to  his  promise'the  king  sent  help  to 
the  Mtfperor;  and  during  the  War  of  the  Spailish  Succession  the 
Iroopa     Brandenbuig-Pnissia  rendered  great  assistance  to  the 


allies,  fightiiig '«ith  ^tltictibta'aK- Blinih^  and  elseWhet^. 
Frederick,  who  Was  deformed  through  an  injury  to  his  spine, 
diedonthe  25th  of  February  1713.  By  his  extravagance  the  king 
etchausted  the  treasure  amassed  by  his  father,  burdened  his 
country  with  heav^  taxes,  and  reduced  its  fihances  to  chaos.  HJs 
constant  obHgations  to  the  emperor  drained  Brandenburg  of 
mobey  which  might  have  been  employed  more  profitably  at 
holme,  and  preventeid  her  sovereign  from  interfering  in  the  pontics 
of  northern  Europe.  Frederick,  however,'  was  not  an  unpopular 
ruler,  and  by  making  Prussia  into  a  kingdom  he  imdoubf  edly 
advanced  it  several  stages  towards  its  future  greatness.  He 
founded'  thit  university  of  Halle,  and  the  Academy  of  Sdbnces  at 
Betlin;  wdcoitaed  and  protected  Protestant  r^gees  from  Frtoce 
utid  dsewhere;  and  lavfadied  moo^  on  the  enctlon  ot  public 
buildings.  ' 

The  king  was  married  three  times.  His  second  wife,  Sophie 
Charlotte  (1668-1705),  sister  of  the  English  king  George  I.,  was 
the  friend  of  Leibnitz  and  oht  of  th&  most  cultiired  princesses  Of 
the  age;  she  Ixwe  fiim  hu  only  son,  his  successor,  King  Frederick 
William  L  ' ' 

See  W.  Hahrij  Friedrich  I.,  Konig  in  Preussen  (Berlin,  1876); 
J.  G.  Droysen,  Geschiehte  der  prtussischen  Potitik,  Band  iv.  (Leipz^, 
1S72);  E.  Heyck,  Frudrich  I.  und  die  BepHndtmg  des  fireussisckek 
K^ntgt^ms  (Bielefeld,  1901);:  C.  Graf  von  Dohoa,  M6moires  ori^ 
navx  sur  k  rijate  et  la  cow  de  FridSric  I"  (Berlin,  1883) ;  Aus  dem 
Briefwechsd  KOnig  Friedrichs  I.  von  Preussen  und  seiner  FamHie 
(Bertm,  1901) ;  and  T.  C^lyle,  History  of  Frederick  the  GrecU,  vol.  i. 
(London,  1872). 

,  )P1tEDBRICK  II.,  known  as  "  the  Great "  (1712-1786),  king 
of  Prussia,  bom  on  the  24th  of  January  1712,  was  the  eldest  son 
of  Frederick  William  I.  Hi  was  bought  up  with  extreme  tigotir, 
his  father  devising  a  scheme  of  education  which  was  intended 
to  make  faJm  a  hardy  ^IdieTj  and  prescribing  for  him  every 
detail  of  his  conduct.  S6  great  "was  Frederick  William's  horror 
of  everything'  which'  dfd  not'  seem  to  him  practical,  that  hie 
strictly  excluded  Latin'  from  the  list  of  his  son's  studies. 
Frederick,  however,  had  free  and  generous  impiJses  which  could 
not  be  restrained  by  the  sternest  system.  Encouraged  by  his 
ibother.'  and  under  the  influence  of  his  governess  Madame  de 
Boucoolle,  and  of  his  first  tutor  Duhan,  a  French  refugee,  he 
acquired  an  excellent  knowledge  of  Frendi  and'a  taste  for  litera- 
ture and  music.  Ht  even  received  secret  lessons  in  Latin, 
which  his  father  invested  with  all.  the  charms  of  forbidden 
fruit.  As  he  grei^  up  he  became  extremely  dissatisfied  with  the 
dull  and  monotonous  life  he  was  compelled  to  lead;  and  his 
discontent  was  heartily  shared' by  His  sister,  ^flhelmina,  a  bright 
and  inteUigeht  young  princess  for  whom  Frederidc  had  a  war^ 
affection. 

Frederick  Williath,  seeing  his  son  apparently  absorbed  in 
frivolous  and  effeminate  amusements^,  gradually  conceived  for 
him.  an  intensc^dislike,  which  had  its  share  in  causing  him  to 
break  off  the  negotiations  tor  a '  double  marriage  between  the 
prince  of  Wales  and  Wilhelminaj  and  the  prin(^  Amelia, 
daughter  of  George  II.,  and  f>ederid^;  for  Frederick  had  been 
sd  indisq^t  as  to  canjr  on  a  separate  irorrespondence  with  the 
English  court  and  to  voW  that  he'  would  marry  Amelia  or  no  one. 
Frederick  ^n^am^'  hatred  of  fais  son,  openly  avow^,  displayed 
itself  in  violent  outbursts  and  public  insults,  and  so  harsh  wa^ 
his  treatment '  that  ]^rederick  frequently  thought  of  running 
away  and  taking  refuge  at,  the  English  court.  He  at  last  resolved 
to  do  so  during  a  joUmey  which  he  rnade  with  the  king  to  south 
Germany  in  1736,  ^hen  he  was  eighteen  years  of  age.  He  was 
helped  ,by  his  two  friends,  iUf litenant  Katie  and  Lieutenant 
Keith;  hut  by  the  imprudence  of  th^ former  the  secret  was  found 
out.  Frederick  was  placed  under  arrest,  deprived  of  his  rank 
as  croWn  prince,  tried  by  court-martiai,  .and  imprisoned  in  the 
fortress  of  Ciistrin.  Warijecf  by  Frederick,  Keith  escaped: 
bilt  Katte  delayed  his  flight  too  Jong,  and  a  court-martial  decide.a 
that  he  should  be  punished  with  two  years'  fortress  arrest.  But 
the  king  was  determined  by  a  terrible  example  to  wake  Frederick 
once  for  an  to  a  consciousness  of*  the  heavy  responsibility  of  his 
position:  lie  changed  the  sentence  on  'k.att^  to  o;ie  Of  deatl^  and 
Ordered  the  executioii  to  take  place  in  Frederidc's  presence. 
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himaetf  arranging,  its  fn>eiy  detail;  Predorick'B  oto  fate'  wdoM 
depend  upon  the  effect  of  this  terrible  objecl>l»son  and  the 
TCSptaxK  he  should  moke  to  the  exhortations  of  the  cha^hiin  sent 
to  reaaon  with  him.  On  the  morning  «f  th«  7th  «f  November 
Katie  ma  beheaded  before -FM«iick'a  window,  alt«r  'th«  ttown 
prince  bad  asked  his  pardon  and  received  the  answer  that  there 
was  ncthfng^  to  fOTgire.  On  Frederick  himself  lay  the  terror  <rf 
(teatbr'and'the  cha[dain  was  able  to  send  to  the  king  a  favourabte 
report'  of  his  orthodoxy  and  ins  changed  disposition.  Frederick 
William,  whose  temper  was  by  no  means  so  ruthlessly  Spartan 
as-  tradition  has  painted  it^was  overjoyed,  and  commis^ned  the 
clergyman  to  receive  from  the  prince  an  oath  of  filial  obedience, 
and  in  exchange  for  this  proof  of  "  his  intention'to  improve  in 
real  earnest "  his  anest  was  to  be  ligbt«ied,  pending  the  earning 
of  a  full  pafdon.  "  Hie  wfaol«  town  shall  be  his  prison,"  wrote 
the  king;  "  I  wiQ  give  hint  an{doyment,  fr<Hn  morning  to  night, 
in  the  dcfiartments  ol  war,  and  agriculture,  and  of  the  govern- 
ment. Be  ahoU  wwk  at  iinaBclti  matt^,  receive  accounts, 
lead:  mlnutea  and  make'  orttacts.  .  .  .  But  ^  he  kicte  or  rears 
i^ain,  he  shall  fofleit  the  soecessioa  to  the  crown,  and  even, 
accdrdi^  to  circumstances,  life  itself 

For  about  fifteen  months  Rederick  lived  in  CUstrin,  busy 
aMordiOg  to  the  rojrai  programme  with  the  details  of  the  Prussian 
wfaninistrative  system.  He  was  very  car6fal  not  to  **kick  or 
rear,"  and  his  good  conduct  earned  him  a  further  stage  in  the 
leMnatkm  to  favour.  During  this  period  of  probation  he  had 
bem  deprived  of  his  status  es  a  s(rfdier  and  refused  the  right  to 
tMar  uniform,  wiule  officers  and  soldicors  were  Ittrilrfdden  to  g^ve 
him'the  military  sahite;  in  1733  be  was  made  cdcRiel  in  command 
(rftbe' regiment  at  Neunq>[^.  In  the  fidowiug  year  he  married, 
bi  obedience  to  die  kih^s  oriera,  the  princess  sJisabeth  CSiristina, 
dau^tter  of'  the  duke  of  lBruaBwii(!k-B«Veni.  He  was  given  the 
estate  of  Rhansberg  in  the  neighbourhood  of  Neoruppin,  and 
there  he  lived  urtil  fae  succeeded  to  the  throne.  These  years  were 
perhaps  the  happiest  of  Ids  Kfe^  He  discharged  his  dutite  with  so 
much  spirit  and  so  conscientiously  that  he  ultimately  gained 
the  esteem  of  Frederick  WiUisln,  who  no  longer  feared  that  he 
wotdd  leave  the  crown  to  one  Unworthy  of  wearing  it.  At  the 
same  time  the  crown  prince  was  able  to  indulge  to  the  full  his 
personal  tastes.  He  carried  on  a  livdy  correspcmdence  with 
Voltaire  ai^  other  Famtb.  men  of  letters,  and  was  a  diligent 
student  ol  philosophy,  Ustoty  and  poetry.  Two  of  his  beet- 
known  works  were  written  at  this  timc—Cmsidiratioiu  sur 
VeUttpr*untducorpspoMHquedel'BmopcmdidAAiiH-Maccbiaod. 
In  the  formo'  he  calls  attention  to  the  growing  strength  of 
Austria  and  France,  aasd  insists  on  the  necessity  of  some  third 
power^  by  which  be  clearly  means  Prussia,  count«'balancing  thdr 
excessive  influence.  The  second  treatise,  which  was  issued  by 
Voltaire  in  j^gue  is  1740,  contains  a  generous  exposition  of 
some  of  ^e  favourite  ideas  of  the  i8th-ceatury  philosophers 
respect&ig  the  d&ties  of  sovereigns,  whitfa  nwy  be  summed  up 
in  the  fanuniswsitence:  the  prince  is  not  the  «bs(rfnte' master, 
but  only  the  first  sfarvsnt  of  his  people;'' 

On  the  31st  of  May  1740  hs  booune-  king.  -  &e  maiiAalAed  all 
the  fwms  of  govismmeort  estaUished  hf  his  fkther,  bnt  ruled 
in  a  far  more  enlightenedi^^lrit;  he  toioated  every  fottn  of  re- 
ligious cfpittioo,  abolished  the  use  of  torture,  was^  most  careful 
to  secure  an  exact  and  impartial  administration  of  justice,  and, 
while  keeping  the  reins  of  government  Strictly  in  his  own  hands, 
allowed  evcty  one  with  a  genuine  grievance  free  access'  to  his 
[KesenCe.  The  Potsdam  regiment  of  giants  was  ^M)anded,  but 
the  real  inrterests  of  the  army  were  carnally  stu<^ed,  for  Frederick 
realized  that  the  two  pillats  of  the'  Prussian  state  were  sound 
flttances-and  a  strong  anuy.  On  the  aoth  of  October  1740  the 
emperor  Ohavks  VI.  itied.  Fiederick  at  <Hice  began  to  mdce 
extensive  nfiltery  pvQ}aBsti(His,-and  it  was  soon  dear  to  aU  the 
worid  that!  be-teteiMled  to  enter  upoA'some  serioos  entett^se. 
He  had  made  up  his  mind  to  assot  tiie  andent  daim  «f  the  house 
of  Brandenburg  to  the  then  Sf teslsn  dwihies,  which  the  Amtrian 
nilera  of  !Behenna  had  ever  dialed;  but  the 'Hofaenzt^enu  had 
cfeVer  abandOEfed.  Projects  for'  tbe  assertion  of  lAiB  d^m'  by 
force  of  arms  had  been  ieni^d'by  onoie/Uuai  ene  «f  ^rederidt^ 


predecessors,  arid  f  he  extinction  of  the  male  line  of 'the  house  of 
Habsbnrg  may  w^  have  seemed  to  him  a  unique  tit)p6rtnnity 
for  realidng  an -ftinbitioh  traditional  lii  his  family.'  For  this 
res(rfntion  he  is  dften  abused  stiff  hx  historians,  and  at  the  time 
he  faad'the  bppMval  of  hardty  aiiy  one  oit  of  Prusaa.  He  him- 
self, writing  of  the  sdieme  ib  Ids  if  Aw^f,  laid  no  claim  to  lofty 
motives,  but  candidly  «>nfessed  that  "it  was  a  Means  of  acquiring 
reputation  and  of  intreasing  the  power  of  the  state."  He 
firmly  believed, '  however,  in  the  lawfulness  of  bis  claims;  and 
aldiough  his  father  had  recognizied  the  Pragmatic  Sanction, 
whereby  the  hetedftary  domindons  of  Charles  VI.  were  to  descend 
to  his  daughter,  Maria  TbtSresa,  Frcderiti:  insisted  that  this 
sanctiori  could  refefonly  to  lands  which  rightfully  belonged  to  the 
house  of  Austria.  He  could  also  urge  that,  as  Charles  VI.  had 
not  fuMlfed  the  engagements  by  which  Frederick  W!lliain*s 
recognition  of  the  Pragmatic  Sanction  had  been  secored,  Prussia 
was  freed  tiom  -ber  oUigation. 

Kiederiiik  sent  an  ambass^lor  to  Vienna,  offering,  in  the  event 
of  his  rights  !h  Silesia  being  conceded,  to  aid  Maria  Theresa 
against  her  edettfes!  The  queen  of  Hungary,  who  regarded  the 
proposal  as  that  of  a  mere  robber,  haughtily  declined;  wherenpon 
Frederick  immedtetely  invaded  Silesia  with  an  army  of  30,000 
men.  His  first  victory  was  gained  at  MoUwitz  on  the  loth  of 
April  1741.  Under  the  impression,  in  coinsequence  of  a  furious 
charge  of  Austrian  cavalry,  that  tbe  battle  was  lost,  he  rode 
rapidly  away  at  an  early  stage  of  the  struggle — a  mistake 
which  gave  rise  for  a  time  to  the  groundless  idea  that  he  lacked 
personal  courage;  A  second  Prussian  victory  was  gained  at 
ChotusitB,  Bear  Caslio,  on  this  x?th  May  1742;  by  this  time 
Frederidc  ^  niaster  of  on  the  fortified  places  of  Slesia.  Maris 
Theresa,  in  the  heat  of  bet  stnigf^  with  France  and  the  elector 
of  Bavaria,  now  Charles  VII.,  and  pressed  by  JIngland  to  rid 
herself  of  Frederick,  concluded  with  him,  oii  the  nth  <rf  June 
174*,  thep«ice  of  Breslan,  conceding  to  Prussia,  Upper  and  Lowel* 
^eaia  as  ftar  as  the  Oppa,  together  with  the  county  of  Glatz. 
Frederick  made  good  use  of  the  nttrt  two  years,  fortifying  his  new 
territory,  and  repairing  the  evils  inflicted  upon  it  by  the  war. 
By  the  dedth  of  the  prince  of  East  Frfesland  without  heirs;  he 
also  gained  posses^m  of  that  eovntiy  (1744).  He  knew  well  that 
Maria  Theresa  itotdd  not,  if  she  could  help  it,  ,^0w  Um  to 
remain  in  SSesia;  acconfingly,  in  1744,  alarmed  by  her  victories, 
he  arrflied'Bt  a  settet  uttdehrtonding  with  fVance,  and  pledged 
himself,  w^li  Hesse^^ossel  and  the  palatinate,  to  maintain  the 
imperial  rights'  of  Charles  VII.,  and  to  defend  his  hereditary 
Bavarian  hinds.  Frederick  began  the  second  SOesian  War  by 
entering  Bohetnia-in  August  1744  and  taking  Prague.  By  this 
brilliant  but  rash  venture  he  put  himsttf  in  great  danger,  and 
soon  bad  to  retreat;  but  in  1745  he  gained  the  battles  of  Hbhen- 
friedberg,  Soor  and  Henoersdorf ;  and  Le<^ld  of  Dessiiu  (*'  Der 
idte  I>essatrtr'"5w'oA  for  him  the  victory  of  Kessdsdorf  in  Saiohy. 
The  latter  victor^  was  dedsive,  and  the  peace'  of  Dresden 
(Decembitr  23,  1745)  -assured  to  Frederick  a  second  tim^  the 
possession  of  SOe^.  (See  AvsntiAir  Succession,  WXk  &f  t»e.) 

'  Frederick  had  tfiiib,  tit  the  age  of  thirty-three,  raised  himself 
to  a  great' position  in  Europe,  and  henceforth  he  was  the  most, 
conspicuous  soverdgn  of  his  time.  He  was  a  thoroughly  absolute 
ruler,  his  so-called  ministers  being  mere  derks  whose  bnsiii'ess' 
was  to  give  effect  to  his  will.  To  use  his  own  famous  phrase,' 
however,  he  regarded  himself  as  but  "  the  iMt  ^rvant  of  the 
slate";  and"  during  the  neirt  eJeVen  years  he  proved  that  the 
words  expressed  his  inm^ist'cohviction  and  feelingi'  AH  kinds  of- 
questions  Were  Submitted  to  iStn,  import^tnt  and  uhiinportaiit; 
aiid  he  is'  frequently  ct^ured  for  having  troubled  hiibself  so 
much  wJth  inetfe  details.  But  ifi  so  far  as  these  detil^  related 
to  expehdittne  h<^  mA  ftiUy  justified,  f<H-  it  was  alisolutely 
essentia]  f^  faitti  t&  faav^  a  large  army,  and  with  la  sOihII  statift' 
this  was  ii^XKS^le  vaStsa  he  ceMuIty  inevented  uoneoessary' 
outlay.  BeiAg  a  ke^  judge  of  character,  fie'filltid  the  t>ublit: 
c^ces  with 'fte'thful,  capable,  energetic  men,  Who- Wei'e' kept  Tip 
to  a  high  standard  of  duty  by  thfe  conSdoiish<e§d  that' l^eir  wdrfc' 
might  at  any  time  c^e' under  his  strict  supervi»ota;  The 
Academy  M  ScitifictiSrwUi^  Ifad-fall^  into  contempt  during 
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his  father's  .rejEO,  he  z^stored,.  infusing  into  it  yiso">u«  and 
he  did  more  to  promote  elementary  education  than  any  of  his 
predecessors.  He  did  much  ;too  for  the  eqon^n^c  development 
of  Prussia,  especially  for  apiculture;  he  established  oolffipies, 
peopling  them  with  imjuigrants,  extended  the .  canal  system, 
drained  and  diked  the  great  marshes  qf.  the  Oderbruch,  turning 
them  inito  rich  pasturage,  encouraged  the  planting  of  fruit 
trees  and  of  root  crops;  and,  though,  in  .accordance  with  his 
ideas  of  discipline  he  maintained  serfdom,  he  did  much  to  lighten 
the  burdens  of  the  peasants.  All  kinds  of  manufacture,  too, 
particularly  that  of  silk,  owed  much  to  hk  encouragement. 
To  the  army  he  gave  unremitting  attention,  reviewing  it  at 
regular  intervals,  and  sternly  punishing  negU^snce  on.  the  part 
of  the  pfiicecs.  Its  numbers  were  raised  to- 160,000  men,  while 
fortresses  and  magazines  were  always  kept  in  a  state  <^  readiness 
for  war.  The  influence  of  the  king's  example  was  felt  far  beyond 
the  limits  of  his  immediate  drde.  Tlie  nation  was.  proud  of  his 
genitis,  and  displayed  something  of  his  energy  in  all  departments 
of  life^  Lessing,  who  as  a  youth  of  twenty  came  to  Berlin  in 
L749,  composed  enthusiastic  odes  in  his  honour,  and  Gleim, 
the  Halberstadt  poet,  wrote  of  him  as  of ,  a  kind  of  dmi-god. 
These  may  be  taken  as  fair  illustrations  of  the  |>opular  fe^ng 
long  before  the  Seven  Years'  War. 

He  despised  German  as  the  language  of  boors>  although  it  is 
remarkable  that  at  a  later  period,  in  a  French  essay,  on  German 
literature,  he  predicted  fw  it  a  great  future.  He  habitually 
wrote  and  spoke  French,. and  bad  ^  strong. ambition  to  rank 
as.  a  dutingu^ed  flench  author.  Nobojdy  can  now  read  his 
verses,  but  his  prose  writings  have  a  certain  cahn  ^plicity 
and  dignity,  without,  however,  giving  evidence,  of  the  spkndid 
mental  qualities  wbic^  he  revealed  in  practical  life.  To  this 
period  belong  bjis  Mimoires  pour  seroir  d  I'histove  de  Brandebpurg 
and  his  poem  L'Art  de  la  guerre.  The  latter,  judged  as  literature, 
i»  intiolerably  dull;  but  the  former  is  valu^le,  thrqiying  as  it 
does  considerable  Ught  on  bis  personal  sjn^iathies  as  well  as  on 
the  motives  of  importafit  epochs  in  his.  career.  He  ct^tinned  to 
corr^pond  with  French,  writers,  vid  induced  a  number  of  them 
to  setile.in  Be^lu^  .Maup^uis  being  president  of  the  Aca^enqr; 
In  1752  Voltau«i  who  had.  cq^tedly.  visited  him,  came  at 
Frederick'^  urgent  ,entreaty»'anjd  received  a  txiUy  iroyal  welcome. 
The  famous  Hirsch  trial,  and  Voltaire'a  lenity  and  caprice, 
greatly  lowered  him  in  the  esteem  of  the  king,  who,  on  his  side, 
irritated  his  guest  by  often  requiring  him  to  cocr^t  bad  verses, 
and  by  making  him.  the.  object  of  rude  banter.,  The  publication 
of  Doctor  Akakia,  which.brought  down  upon:the  president  of  the 
.^:ademy  a  storm  of  ridicule,  finally  alienated  Frederick;  while 
Voltaire's  wrongs  culminated  in  the  famous  arrest  at  ^ankfort, 
the  most  disagreeabk  elements  of  which  were  due  to  the  mis- 
understandiPR  of  an  order  by  a  subordinate  qffifii^-  - 

The  king  lived  as  much  as  possible  in  a  jxttifxd  mansion,  to 
which  he  gave  the  name  of  Sanssoud — ^not  tl^  palaca^  called, 
which  was  built  after  the  Seven  Years'  War,  and  'Waa  never  9- 
favourite  resii^ence.  He  rose  regularly  in  summer  at  five,  in 
winter  at  six,  devoting  himself  to  public  business  till  about  eleven. 
During  part  of  this  time,  after  coffee,  he  would  aid  bi^  reflections 
by  playing  on  the  flute,  of  which  he  was  passionately  fond, 
being  a  really  skilful  performer.  At  eleven  came  parade,  and  an 
hour  afterwards,  punctually,  dinner,  which  continued  till  two, 
or  later,  if  coi;iver8ation  happened  to  be  particularly  attractive. 
After  dinner  h^  glanced  through  and  signed  cabinet.prder^  written 
in  accordance  with  his  morning-  instructions,  often  adding 
marginal  notes  and  postscripts,  many  of  which  were  in  » caustic 
t^ne.  Thefe  diqxued  of,  he.  amused  himiself  for  a.couple  of. hours 
with  literary  wcirk;  between  six  and  seven  be  would  ccxnverse 
with  his  £riends  or  Usten  to  his  reader  (a  ptost  held  for  some  time 
by  La  Mettrie) ;  at  seven  there  was  a  concert;  and  at  half -past 
eight  he  sat  down  to  supper,  which  might  go  on  till  midnight. 
He  liked  good  eating  and  drinking,  although  even  here  the  cost 
wa^  sharpJ^y,  joQked  after,  the  expenses,  of  his  kitdien  mounting 
to  no  higher  figure  than  £1800  a  year.  At  supper  he  was  always 
sun;ound(ed  by  .a  number  of  his.  most  intimate  friends,  nuMnly 
FrenchmADi  aad  he  insisted  on  tlie  «o)^eraatip9.  tKiog  perfectly 


free..  His  wit,  hoveve^,  was  <tftfln  cruel,  and  any  one  who  m- 
sponded  with  too  much  q»ixit  was  soon  made-  to  feel  that  the 
Ikence  of  talk  waa  to  be  comt^te  only  on  one  side. 
At  Frederick's  court*  iadies  were  seldom  seen,  a  circanatonce 

that  gave  occasion  to  much  scandal  for  which  there  seems  to  have 
been  no  foundation.  The  queen  he  visited  only  on  rare  occaaons. 
She  had  been  forced  upon  him  by  his  father,  and  he  had  never 
loved  her;  but  he  always  treated  her  with  marked  respect,  and 
provided  her  with  a  generous  income,  half  of  which  she  gave  away 
in  charity.  Although  without  charm,^e  was  a  woman  of  many 
noble  qvuUities;  and,  like  her  husband,  she  wrote  French  books, 
some  of.  which  attracted  a  certain  attention  in  their  day.  She 
survived  him  by  eleven  years,  dying  in  1797. 

Maria  Xheresa  had  never  given  up  hope  that  she  would  reamr 
Silesia;  and  as  all  the,  neighbouring  sovereigns  were  bittcriy 
jealous  of  F^ederidc,  and  somewhat  afraid  of  faun,  she  bad  no 
difficulty  in  inducing  several  of  them  to  form  a  scheme  for  his 
ruin.  Russia  and  Saxony  entered  into  it  heartily;  and  Franoe, 
laying  a^de  her  ancient  enmity  ..towards  Austria,  joined  the 
empress  against  the  common  object  of  dislikBi  Frederick, 
meanwhile,  had  turned  towands  England,  which  saw  ia  Kiyp  a 
possible  ally  of  great  importance'  against  the  French.  A  con- 
vention,between  Prussia  and  Great  Britain  was  signed  in  January 
i:75<^>  Jf'°d  it  rproved  of  incalculable  value  to  both ,  countries, 
leading  as  U  did  to  a  close  alliuice  during  the  adminiatration  <^ 
Pitt.  Through  the  treachery  of  a  cterk  in  the  Saxon  f(w^i  office 
Frederick  was  made  aware«f  the  futun  which  waabeing  j^repond 
for  him.  Sepiag  theJmportance  of  taking  the  mitiatiw,  sad 
if  possible,  of  securing  Saxony,  he  suddenly,  on  the  34th  <^ 
August  1756,  crossed  the  frontier  of  that  country,  and  sluit  in 
the  Saxon  army  between  Pima  and  KiJnigatein,  ultimately 
compelling  it,  after  a  victotry  gained  over  the  Austriaos  at 
Lobositz,  to  sortender.  Thus  began  the  Seven  Years'  War, 
in  which,  supported  by  England,  Brunswick  and  Hesse-Cassel, 
he  had  for  a  long  time  to  oppose  Austria,  Fraacei  Rushb,  Saxony 
and  Sweden.  Virtually  the  whole  Continent  was  in  arms  against 
a  small  state  which,  a  few  years  before,  had  been  regarded'  by  most 
men  as  beneath  sexious  notice.  .3iit  .it  happened  that  this  fflnaU 
state  was  led  by  a  man  oE  high  military  genius,  o^Mble  of  infiMit^ 
into  others  his  own  undaunted  spirit,-  while  his  subjects  had 
learned  both  from  him  and  his  predecessoiSs  habits  ct  pi^nce, 
perseverance  and  discipline.  In  1757,.  after  defearing  the 
Austrians  at  Prague,  he  was  himself  defeated  by  them  at  Kolin; 
and  by  the  shamefid  convention  of  Cioeter-Seven,  he  was  freely 
exposed  to  the  attack  of  the  French.  In  November  1-757,. howr 
ever,  when  Europe  looked  upon  him  as, ruined,  he  rid  himself  of 
the  French  by  his  splendid  victory  over'  them  at  Rossbach,  and 
in  about  a  month  ^iterwards,  by  the  still  more  splendid  victory 
at  Leuthen,  he  drove  the  Austrians  from  Siksa.  Prom  this  time 
the  French  were  k^t  well.onpk^ed  in  the  west  by  Prince 
Ferdinand  of  Brunsvdck,  who  defeated  thsm  at  Creteld  in  1758, 
and  at  Minden  in  1 759*  In  the  former  year  Frederick  truunphed, 
at  a  heavy  cost,  over  the  Russians  at  Zomdori;  and  although, 
through  lack  of  his  usual  foresight,  he  lost  the  battle  of  Hoch- 
kirch,  he  prevented  the  Austrians  from  deriving  any  real 
advantage  from  their  triiunph,  S0^iti  still  remaining  in  his 
hands,  at  the  end  of  the  year.  The  battle  of  Kunersdoiif,  fought 
on  the  i3th  of  August  1759^  was  the 'most  disastrous  to  him  in 
the  course  of  the  war.  He  had  here  to  contend  both  with  the 
Russians  and  the  Austrians;  and  although  at  first  he  had  some 
success,  bis  army  was  in  the  end  oompktely  lm>ken.  "  All  is  lost 
save  the  royal  family,"  he  wrote  to  his  uiniater  Frifflfflistein; 
"  the  consequences  of  this  battle  will  be  worse  than  the  battle 
itaelf .  I  sliall  not  survive  the  ruin  of 'the  Fatberiand.  Adieu  for 
everl"  But  he  soon  recovered  fronb  his  despair,  and  m  1760 
gained  the  important  victories  of  Liegnitz  and  Torgau.  He  had 
now,  however,  to  act  on  the  defenave,  and  fortunately  for  him, 
the  Russians,  on  the  death  of  the  empress  Elisabeth,  not  only 
withdrew  in, 1762  from  the  compact  against  him,  but  for  a  time, 
became  his  aUies.  Onthe  zgtfa^Octoberof  that  year  he  gain^ 
his  last  ,  victory  over  the  Austrians  at  Freiberg.  Europe  was  by 
that  time  4ck  of  war,  leivfiy  power  bein(  more  or  teas  exhausted.- 
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The  result  was  that,  on  the  i^th  of  February  1763,  a  few  days 
after  the  conclusion  of  the  peace  of  Paris,  the  treaty  of  Hubertus- 
burg  was  signed^  Austria  confirming  Pruasia  in  tJie  possession  of 
Silesia.    (See  ^veh  Yeaks'  Was.) 

It  would  be  difficult  to  overrate  the  importance  of  the  con- 
tribution thus  made  by  Frederick  to  the  parities  of  Europe. 
Fniaaa  was  now  universal^  recognized  as  one  ai  the  great 
powers  of  the  Continent,  ai^d  she  definitely  took  her  place  in 
Germany  as  the  rival  of  Austria.  From  this  time  it  was  inevitable 
that  there  should  be  a  final  strug^e  between  the  two  nations 
for  predominance,  andi  that  the  smaller  German  states  should 
group  themselves  aroimd  one  or  the  other.  Frederick  himself 
acquired  both  in  Germany  and  Europe  the  indefinable  influence 
which  springs  from  the  recognition  of  great  gifts  that  have  beejl 
proved  by  great  deeds. 

Hia  first  care  after  the  war  was,  as  far  as  possible,  to  enable 
the  coUqtry  to  recover  from  the  terrific  blows  by  which  it  had 
been  almost  destrt^ed;  and  he  was  never,  either  before  or  after, 
seen  to  bettet  advantage  than  in  the  measures  he  adopted  for 
tMa  end.  Althon^  his  resources  had  been  90  comi^t^y 
drained  that  he  had  been  forced  to  melt  the  silver  in  his  palaces 
and  to  debase  the  coinage,  his  energy  soon  brought  back  the 
national  prosperity.  Pomerania  and  Neumark  were  freed  from 
taxation  fOr  two  years,  Silesia  for  six  months.  Many  nobles 
whose  lands  had  been  wasted  received  com  for  seed;  his  war 
horses  were  within  a  few  months  to  be  found  on  farms  all  over 
I^n^a;  and  money  was  freely  spent  in  the  re-^erection  of  houses 
whlC:b  had  been  destroyed.  The  coinage  was  gradually  restored 
to  its  proper  Value,  and  trade  received  a  favourable  impulse  by 
the  foundation  of  the  Bhnk  <A  Berlin.  Afi  these  matters  were 
carefully  lotoked  into  by  Frederick  himself,  who,  uddle  acting 
as  generously  as  his  circumstances  ^nouM  allow,  ips^ed  on'  every- 
thing being  done  in  the  most  efficient  manner  at  the  least  possible 
cost.  Unfortunately,  he  adopted  the  French  ideas  of  excise, 
and  the  French  methods  of  imposing  and  collecting  taxes — a 
system  ktaowh  as  the  Regie.  This  system  secured  for  him  a 
large  revenue,  but  it  led  to  a  vast  amount  of  petty  tyranny, 
which  was  all  the  more  intolerable  because  it  was  c&rried  out  by 
Freneh  officials.  It  was  cbbtinued  to  the  end  of  Frederick's 
reign,  tM^  nothing  ^  so  itaudi  to  injure  hift  otherwise  immense 
popularity:  *  HeiraS  quite  aware  of  the  discontent  the  syktem  ex- 
cited, and  the  good-nature  with  iriiich  he  tolerated  the  criticisms 
directed  against  it  and  him  is  illustrated  by  a  well-known  incident. 
Riding  along  the  J&ger  Strasse  one  day,  he  saw  a  crowd  of  people. 
"  See  what  it,  is,'"  he  said  to  the  ^oom  who  was  attending  tdmJ 
**  They  have  something  posted  up  about  your  Majesty,"  said  the 
groom,  returning.  Frederick,  riding  forward,  saw  a  caricatute  of 
himself;  "King  in  very  melancholy  guise,"  says  Preuss  (as 
translated  by  Carlyle),  "  seated'on  a  itool,  acoffee-mill  between 
his  knees,  diligently  grinding  with  the  one  hand,  and  with  the 
6ther  picking  up  any  bean  that  might  have  fallen.  '  Hang  it 
lower,*  said  the  king,  beckoning  his  groom  with  a  wave  of  the 
finger;  'lower;' thht  tfiey  may  not  have  to  hurt  their  necks 
about  it."  No  'sooinr  were  the  words  spoken,  which  spread 
instantly,  thta  there  rose  from  the  whc3e  crowd  one  universal 
huzzah'of  j(^.  'They  tore  the  caricature  into  a  thousand  pieces, 
and  rolled  after  the  king  w^h  loud  *  Lehe  Boch,  our  Frederick 
for  ever,'  as  he  rode  slowly  away."  There  are  scores  of  anecdotes 
about  Frederick,  but  not  many  so  Well  authenticated  as  this. 

There  was  nothlig 'about  whidi  Frederick  took  so  much 
trouble  as  the  proper  administration  of  justice.  He  disliked  the 
formalities  of  the-  law,  arid  in  one  instance,  "  the  miller  Arnold 
case,"  in  o6ntte3doh  with  ^hich  he  thought  injustice  had  been 
done  to  a  poor'man,  he  dbriiissed  the  jtldge^,^  condemned  them 
to  a  year's  fort^nss  aririat,  and  compeUed  them  to  m^e  good  out 
of  their  oWn  pockets  the  Idss  sustained'  by  th^  Supposed  victim—^ 
not  a  wise  imiceeding,  btit  one  sprinting  from  a  generous  motive. 
He  blice  definied  MmfteU  as  "  I'^avocat  du  paitvre,"  and  few  things 
1^  mcwe  pleasure  than  the  faili^oni  aiis^er  of  the  miller 
whose  windmill  stood  on  ground  winch  was  -wanted  for  the  king's 
'tardfen.'  The  mller  stunlily  reftlied  to  sell  it.  "Npt  at  any 
price?"'yaitf       king'i^  ageltt;  '^coulil  not'  the  king  take  it 
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f A>m -you  for  nothiugi  if '  Ike  tfcOM? "Have  ws  not  titc 
Kammergericht  at  'SeriinP  'Vwas  the  answer,  which  iMcaiiie  a 
popular  saying  in  Germany. :  Soon  afteif  he  came  to  t^  throne 
Fredeiick  b^gan  to  make  pr^uuatiAns-for  a  new  coda'  In  1747 
appeared  the  Colie%  PrideHsiaHtts,  by  whkh  the  Prussian  judicial 
body  wad  estaMiahed.  But  a  greater  monument  of  Frederick's 
interest  !n  1^^  nfton  mu  tlw  AUgemiius  •prmiHstkis  Land- 
nckt,  camideted  by  the  geand  thxacdSot  Count  Johann  H.  C. 
von  Caniner  (1731-1801)  on  the  basis  of  the  Pro^  des  Corpbrii 
Juris  Friderkiani,  completed  In  the  year  ■174(^^-1751  by  flj^ 
eminent  jujist  Samuel  von  Cooteji  (1679-1755).  Hie  Landrec/d, 
a  work  of  vast  labour  and  eru^tidn,  combines  the  two  systems 
of  German  and  Roman  law  supplemented  by  the  law  of  nature; 
it  was  the  first  German  code,  but  onfy  cune^teto  forfae  in  1794., 
after  Frederick's  death.  - 

Looking  ahead  after  the  Seven  Years'  War,  Frederick  saw  no 
meanaof  seiniring  hiniBcU  so  effectuaUy  as  by  ciUtivating  the  good- 
wiU  of  Russia.  In  11764  he  accordingly  cOttduded  a  treaty  of 
alliance  with  the  empvete  CatUetine  for  eight -years.  Six  years 
afterwards,  unfortuliat^  for  hiff  fame,  he  joined  in  the  fii^ 
partition  of  Poland,  by  whidt  he  received  Polidi  PruBsia,  without 
Daneig  and  Thorn,  and  Gre&t  Poland  as  far  as  tbe  rivet  Netze. 
Prussia  wds  then  fot  the  first  time  made  continuous -with'Btanden- 
burg  and  Pomerania. 

The  emperor  Joseph  II.  greatly  admired  Frederick,  and  visited 
him  at  Keisse,  in  Sflesia,  in  1769,  a  visit  whidi  Frederick  returned, 
in  Mcnravia,  in  the  f<^owing  yeari  The  young  emperor  was  frank 
and  cordial;  Fredrick  was  mote  cautious,  for  he  detected 
under  the  respectful  manner  of  Joseph  a  keen  ambition  that  might 
one  day  become  dangerous  to  Russia.  Ever  after  these  inters- 
views  a  portraM  of  the  emperor  hoQg  ccmspAcuoiuty  in  the  rooms 
in  which  Frederidt  lived,  a  dvcumstahce  on  whidi  some  oni 
remarked.  Ab-ye»,"  sbld  Frederick,  "  1  am  obliged  to  keep 
that  y«ung  'gentleni£tt  in  my  eye."  Nothing  came  of  these 
suspidtms  till  t777,'  when,  after  the  death  «f  Maidlnflian  Joseph, 
elector  of  Bttvaria^  without  diildren,  the  emperor  took  possession 
of  the  greater  part  ef  Us  landd.  l^e  dector  palatine,  who 
lawfully  inhtvited  Bavaria;  came  to  an'  arrangement,  whidi  Was 
not  admitted  by  his  heir«  Charie»,  duke  of  Zwdbrticken.  "Und^ 
these  drcumstaaces  tbe  latter  appealed  tO"  Frederick,  who', 
resolved  that  Austria 'Bhould  gun  no  unne<iessary  adraAtage, 
took  his  part,  and  bimi^t  pressure  to  bear  upon  the  emperor. 
Uhhuatdy,  grctatly  against  his  will,  Frederick  ifeH  compdled 
to  draw  tlie  'SWord,  and  in  July  177S  crbsied  ihe  Bohonian 
frontier  at  tbe  btbA  of  a  powerfid  army.  No  generai  engagemeiH 
was  fought,  and  kfCer  a  great  many  ddays  the  treaty  of  Teschen 
was  signed  on  the  13th  of  May  1779.  Austria  recefVed  the 
circle  of  Burgau;  and  consented  thdt  the  king  of  Pni&£ia  should 
take  the  Frainconian  prindpfdities.  Frederick  never  abandoned 
his  jealousy  of  Austria,  whose  ambition  he  regarded  as  the  diief 
danger  against  fdiich  Europe  had  to  guard.  He  seems  to  have 
had  no  suspicion  that  evil  days  were  comi^  id  France. '  It  Tiras 
Austria' ^ch  had  ^ven  trouble  in  his.  time;  and  if  her  prid^ 
were  curbed,  be  fancied  that  Prussia  at  least  would  be  safe. 
Hence  one  the  last  important  acts  of  his  life  -was  to  form,  in 
1785,  a  league  d  princes  (the  "  Ffbstenbund  ")  for  the  defence 
of  the  imperial  constitution,  believied  to  be  impniSed  by  Joseph's 
restless  activity.  The  league  came  to  an  end  after  Frederick's 
death;  but  it  is  of  considerable  historical  interest,  as  the  pxal 
open  attempt  of  Prussia  to  ta]u  the  lead  in  Germany. 

Frederick's  chid  trust  was  alwa^  fai  his  treasury  and  fads 
army.  By  continual  economy  he  left  in  the  former  the  imflietise 
sum  of  70  million  thalers;  the  latter,  at  the  time  of  his  death, 
numbered  200,000  men,  disdpUned  with  all  the  strictness  to 
which  he  had  throughout  life  accustomed  his.  troops:  He  died 
at  Sanasaud  I  oa^  the '  17th' of  August  1786;  Mb  death  betng 
hutened  by  «^p6Aife  t6  a  storm  of  rain,  stoicaUy  bortie,  duriiig 
a  military  tevifiyrj'  ^  parsed  fff&y  on  the  eve  lo^.  tE)eau;nidquB 
events,  whidi  for  a, time  obsQuired  his  fame;  but  .now^tfast  be 
can  be  impartiaUy  estimated,'  he  is  seen  to  have  been  in  many 
respects  one  offtbe  greatest  figures  in  modem  histpty; " 
'  He  was  ratser  bdoW  the  middle  ske,  in  youth  inclined  to 
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^uUussi  lean  in  old  age,  but  <tf  vigorous  and  active  habits.  M 
ezpresHon  oiC  keea  intfUigence  lighted  up  bis  feature^t  aod  hie 
largf^  sptU'lUing  grey  eyes  darted  penetrating  glances  at  evei:y 
onewhoappnuu^edhuq..  In  his  later  yeais  an  old  blujC  unifonn 
with  red  facings  was  his  usual  dress,  and  on  bis  breast  was  gener- 
ally spme  ;5panish  mu&,  oi  which  he  oonsumed  iarge  quantities. 
He  diared  many  o{  the  chief  intellectual  taidencies  of  bis  age;, 
having  no  feeling  for  the  bigh^t  aspirations  of  biunan  nature, 
but  subnutting  al}  tbhigs  to  a  searching  critical  analysis.  Of 
Christianity  he  always  sp(^  in  the  modung  ton?  of  the  "  en- 
Ughte^ked. "  pfailosophecs,  reganUag  it  as  the  invoitira  of  priests; 
but  it  is  noteworthy  that  a^t^r  the  Seven  Yeats'  War,  the  trials 
of  which  ,  steadied  his  character,  he  sought  to  strei!«then  the 
church  for  the  sake-  of  its  elevating  moral  inSuoKe.  In  his 
judgments  of  mankind  he  often  talked  as  a  .misanthrope.  He 
was  once  conv^sing  with  Snlzer,  who  was  fi.  school  inspector, 
about  education.  Sulzer  expressed  the  opiniDn  that  education 
had  of  late  yeajs  greatly  improved.  "  In  former  time^  your 
Majesty,"  he  said,- "  the  notion  being  that  mankind  were  natur- 
ally inclined  to  evil,  a  ^stem  of  sevoity  prevailed  in  schools; 
liiit  now,  whjea  weTeoognize  that  ,  the  voboni  mclination  of  men 
is  rather  to  good  than  to  «yil,  schodmasters  have  adopted  a 
mwe  generous  procedure.".  "  my  deaa*  Sulzer^*'  relied  the 
king,  "  you  don't  know  this  damned  race  "  ("  Ach,  m«ya  lieber 
Sulzer,  er  koont  nicht  diese  verdammte  Race  '').  This  fearful 
saying  unquestionably  expressed  a  freq.uent  mood  of  Frederick's; 
^d  he  sometimes  acted  with  great  harshness,  and  ae^ed  to 
take,  a  malicious  pleasure  in  tormenting  bis  acquaintances. 
Yet  he  was  citable  of  genuine  attachments.  He  was  beautifully 
loyal  to  .his  mother  and  his  sister  Wilhelmina;  his  letters  to 
the  duchess  of  Gpthf  are  full  of  a  certain  tender  reverence; 
the  two  Keiths  f«und  him  a  devoted  friend..  But  the  jtrue 
evidence  that  .beneath  his  misanthrppical  moi^  there,  was  an 
enduring  aeatimmt  of'himuuuty  is  afforded  by.,tbe  spirit  in 
which  ,he  (oerdscd  hjs  kingly  functions..  TiUcing  his. reign  as 
^  whole,, it  mMst  be  said  that  he;looked  upon  his  pQWer-iather 
»M  .a  trust  than  as  a<Boiu:i;e  of  personaladvant^ge;  and' the  trust 
^as  faithfully  discharged  according  to  .the  best  li^ta  of  his  day^ 
He  has  often  been  condemned  foi  doing  .nothing  to  encourage 
German  literatnre;  and.it  is,  ^e  that  he  was  si^eanely  in- 
different to  it.  Before  he  died  a  tide  of  intellectunl  life  ^was  rising 
all  about  him;  yet  he  failed  to  recognize,  it^  declined  to  give 
Lessing  even  the  snuUl  post  of  n^al  librarian,  oBtjL  thought  G&t* 
von  Berli^hinga^  a  vulgar  imitation  of  vulgar  English  modelsi 
But  when  his  taiste  was  formed,  Oexmaa  litioatwp  did  not  exist; 
the  choice  was  between  Racine  and  Voltair^<«  the  one  hand  and 
Gottaqhed  and  pellert  oa  the  other.  He  survived  into  the«ra 
of  Kant,  Goethe  and  Schiller,  but  he  was  not  it,  apd  it  would 
have  been  unreasonable  i»  expect  that  he  should  in  <M  age 
pass  beyond  the  limits  of  his  own  epoch.  As  Germans  now 
generally  a4nut,  it  was  better  that  he  let  their  literature  alone, 
since,  ^eft  to  itself ,  it  became -a  .thorcwghly  independent  product. 
Indirectly  he  powerfully  pr(«Doted  it  by  deepening  the  oatiional 
life  from  which  it  ^rang.  At  a  time  when  there  was  no  Teal  bond 
of  cohesion  between  the  different  states,  he  stirred  among  them 
a  .common  eotfausiaun;  and  in  making  Pni^si^  great  be  laid  the 
foundation a  swaaaefy  unfted  empire. 

Bibliographical  Notb.— The  main  sources  fpr  the  biography  of 
Frederick  the  Great  are  his  own  works,  which,  in  the  words  of 
Leopold  von  Ranke,  "  deal  with  the  politics  and  wars  of  the  period 
with  the  greatest  possible  objectinly,  m.  truthfulness,  and  form 
u  imppriwbte  ntooument.of  his  Ufe  and  opiniooa."  A  magnificent 
editJoQ  (rf  Frederick's  complete  works  was  issued  (1846-1857),  at 
the  instance  of  Frederick  William  IV,,  under  the  supervision  of  the 
historian  Johann  D.  E.  Ptenss  (1785-1868).  It  Is  in  thirty  volumes, 
of  Whk:h  six  contain  vene,  seven  are  hiMorfcal,  two  philoMiphicat, 
and  three  military,  twelve  bein^  made  up  of  bsrraoiandenoe.  So 
long  as  the  various  state  archives  remained  largely  inaccessible 
historians  relied  upon  this  as  their  chief  authority.  Among  work? 
belonging  to  this  period  may  be  nientionfed  Thomas  Carlyle,  History 
af  Fredtruh  II.  of  Prussia  (6  ♦bis.,  London,  1858-I865);  J.  G. 
Droysen,  Friedrich  der  Groase  (9  vols.,  heMgOfi  1874-1876,  forming 
part  V.  of  his  Geschichte  der  pnmssiseke»  PoMii).;  Ranke,  Fritdri^ 
II.,  Kdnig  wn  Preussm  {Werit,  vols.  li.       lii.).  '  Ag;t;eat  stimidus 


to  the  study  of  Frederick's  history  Jias  vpcQ  been  given  by  the  pub- 
lication of  collections  of  documents  preserved  in  various  archives. 
Of  thete  the  most  important  b  the  great  c^cial  edition  of  Frederick's 
political,  correspondence  (Berlin^  i879>,  of  which  the  tfairty^firat 
vol.  appeared  in  1906.  Of  later  works,  based  on  modern  research, 
may  be  mentioned  R.  Koeer,  Kimig  Friedrich  der  Crosse,  Bd.  2  (Stutt- 
gart, 1893  and  1903;  3rd  ed.,  1905);  Bourdeau,  Le  Grand  Pri^ric 
(2  vols.,  Kiris,  1900-1902) ;  L.  Paul-Duboia,  Fridiric  le  Grand,  d*apris 
sa  eorrespondance  Politique  (Paris,  1903) ;  W.  F.  Reddaway,  Frederids 
the  Great  and  the  Rise  oj  Prussia  CLondon,  1904).  Of  the  numerous 
special  studies  may  be  noticed  E.  Zeller,  Friedrich  der  Grosse  ais 
Philosoph  (Berlin,  1886);  H.  Pigge,  I>ie  Staatstheorie  Friedrichs  des 
Grossen  (Mttnster,  iqo4);T.  vonBemhardi,  Prigdrich  der  Grosse  als 
Peidkerr  (3  vols..  Berlin,  iS&f) ;  Ernest  Lavisse,  La  Jeunesu  du 
Grand  FredMc  (Paris,  1891.  3rd  ed.,  3899.;  Eng-  transl.,  London, 
189O;  R.  Brode,  Friedrich  do"  Grosse  una  der  Sonftikt  mit 
Voter  (Leipzig,  1904) ;  W.  von  Bremen,  Friedrich  der  Grosse  (Bd.  ii. 
of  Erziefta-  aes  preussischen  Heeres,  Berlin,  1905);  G.  Winter,' 
Friedrich  der  Grosse  (3  vols,  in  Geisteshelden  senes,  Bcilin,  1906); 
Dreissig  Jaitfe  am  Hofe  Friedrichs  desGrossm.  Ausden  TagebHaiem 
des  ReKhsffofen  Ahasuerus  Heinrich  von  Lehndorff,  Karmnerherm  der 
Konigin  Elisabett  Christine  von  Preussen  (Gotha,  1907),  The  great 
work  on  the  wars  of  Frederick  is  that  issued  by  the  Prus^n  General 
SufF:  Die  Kriege  Friedrichs  des  Grossen  (I3  vols,  in  three  parts, 
Beriin,  1 890-1904),  For  a  full  list  of  other  worla  aee  Dahlmannt 
Waitz.  QiwtfcitAttwfc  (Leipzig.  1906).     .        ■  0- Si.;  W.  A.  P.)  . 

FREDERICK  in.  (1831-1888),  king  of  Prussia,  and  German 
eny>eror,  was  bom  at  Potsdam  on  the  18th  of  October  1831, 
being  the  eldest  son.  of  Frii^  William  of  Prussia,  afterwf^nU 
ffrst  German  emperor,  and  the  princess  Augusta..  He  was  ca^ 
fully  educated,  and  in  ia49-x850  studied  at  the  univeisity  of 
Bonn.  The  next  years  were  sp^t  in  military  duties  and  i^ 
travels,  in  which  he  was  accompanied  by  Moltke.  In  1851  be 
visited  England  on  the  occasion  of  the  Great  Exhibition,  and  in 
1855  became  engaged  to  Victoria,  princess  royal  of  Great  Britain, 
to  whom  he  was  married  in  Londoii  on  the  25tbof  January  i8s3. 
On  the  death  oi  his  uncle  in  1861  and  the  accession  of  his  fatW, 
Prince  Frederick  William,  as  he  was  then  always  called,  becam^ 
crown  prince  of  Prussia.  His  education,  the  influence  of  his 
mother,  and  perhaps  stiU  m(ae  that  qf  his  wife's  iathef  ,,tj^e  Prince 
Consort,  bad  made  hini  a  strong  Lflieral,  and  he  was  much  di^ 
tressed  (Ut  the  course  of  events  in  Prussia  after  .the  ftppointmeait 
of  Bismarck  a»  minister.  He  was  urged  by  the  Libera)^  to  put 
himself  into  open  opposition  to  the  govemment;  .this  he  refused 
todojbutheremonstratedpriv^tely withtheking.  .  Injunei863, 
however,  he  publicly  dissociated  himself  from  the  press  ordinances 
which  had  just  been  published.  He  ceased  to  attend  meetings 
of  the  coimcil  of  state,  and  was  mxich  away  from  Berlin.  The 
opposition  of  the  crown  prince  to  t^ie  ministers  was  increased 
during  the  following  year,  for  he  was  a  .warm  friend  of  the  prince 
of  Augustenburg,  whose  claims  to  Scbleswig-Holstein  Bismarck 
refused  to  support.  During  the  war  with  Demnaiik  he  had  his 
first  militaigr  experience,  being  attached  to  the  staff  of  Marshal 
von  Wrangel;  be  performed  vahiable.  service  in  arranguu  tbe 
difficulties  caused  by  tJ^e  disputes  betwem  the  field  marshfd  and 
the  other  officers,  and  was  eventually  given  a.  control  over  him*. 
After  the  war  he  continued  to  support  thepnnce  of  Augustenburg 
and  was  strongly  opposed  to  the  wax  with  Austria.-  During  the 
campaign  of  1S66  he  received  the  command  of  an  army  con- 
sisting of  four  army  corps;  he  was  assisted ,  by  General  von 
Blumenthal,  as  chief  of  the  staff,  but  took  a  -vtsy  active  part 
in  directing  the  difficult  op^tions  by  which  his  army  fought  its 
way  through  the  mountains  from  Silesia  to  Bohemia,,  fghting 
four  engagements  in  three  da^  and,  ^wed  that  he  possessed 
genuine  military  c^Hudty.  In  the  dedaive  battle  ci  Kfimggitttz 
the  arrival  of  his  army  in  the  field  of  battle,  after  a  march  of 
nearly  30  m.,  secured  the  victoiy.  During,  the  negotiations 
which  ended  the  war  he  gave  valuable  assistance  by  persuading 
the  king  to  accept  Bismarck's  policy  as  regards  peace  with  Austria. 
From  this  time  he  was  very  anxious  to  see  the  king  of  Prussia 
unite  the  whole  of  Germany,  with  the  title  of  emperor,  and  was 
impatient  of  the  caution  with  which  Bismarck  proceeded.  In  1869 
he  paid  a  visit  to  Italy,  and  in  the  safne  year  was  present  at  the 
opening  of  the  Suez  C^ial;  on  bis  way  he  visited  the  Holy  Land. 

He  played  a  co nocuous  jwt  in  the  year  X870-X871,  bong 
appointed  to  command  the  uQues  of  the  Southem  States, 


Digitized  by 


'General  BlumetnUul  agaih  being  his  cfaief  of  the  staff;  his^ troops 
won  the  victory  oi'-WOcth,  took  *a  important  part  in  the  bbtde' 
of  Sedxn,  and  Later  ia  the  siege  of  Paris.   The  popularity  he  won . 
was  of  political  service  in  preparing  the  way  for  the  union  df ; 
Koitk  end  .'Sotith  Gennanyt  and  he  was  the  foremost  advocate ; 
df  the  tmt>eilal  idea  at  khe  Prussian  court.   During  the  years  that ' 
foSowed,  Ultk  opportunity  for  pditical  activity  was  open  to  him. 
He  and  the  crown  prindess  took  a  great  interest  in  art  and ' 
industry,  especially  in.  t}^  royal  museums;  and  tbe  excavations 
condi;^ted  at  Olympia  and  Pergamon  with  such  great  results, 
were  chiefly  due  to  him.   The  crown  princess  was  a  keen  advocate 
of  the  hi^er  education  of  women,  and  it  was  owing  to  her' 
exertiona  tliat  the  Victoria  Lyceum  at  Berlin  (which  was  named 
aftex.her)  was  founded.   In  187S,  when  the  emperor  was  in-' 
capaqtated  by  the  shot  of  an  assassin,  the  prince  acted  for  some 
months  as  regent.   Bis  palace  was  the  centre  of  all  that  was  best 
ia  the  literary  and  learned  society  of  Uie  cafotaL   He  publicly 
e^nessed  his  .disapproval  of  the  attacks  on  the  Jews  in  1878; 
and  the  coalition,  of  liberal  parties  founded  in  18S4  was  popularly 
knovw  as  the  "  crown  prince's  party,"  but  he  scrupulously 
refrained  from  any  act  that  might  embarrass  his  father's  govern- 
ment.   For  many  reasons  the  accession  of  the  prince  was  looked 
forward  to  with  great  hope  by  a  large  part  of  the.  nation.    Un- 1 
fortunately,  he  was  attacked  by  cancer  in  the  throat;  he  spent  the 
winter  of  1887-1888  at  San.Remo;  in  January.  1888  the  operation 
of  tracheotomy  had  to     performed.   On  the  death  of  hisfather, 
which  took  place  on  the  9th  of  March,  he  at  once  .journeyed  to 
BerliQi  but  his  days  were  numbered,  and  he  came  to  the  throne 
on^  to  dj«.   In  these  circumstances  his  accession  could nothave 
the  political  unportapce  which  would  otherwise  have  attached 
to  it,  thou^  it  was  disfigured  by  a  vicious  outburst  of  party 
passion  in  which  the  names  of  the  emperor  and  the  empress  were 
constantly  misused-    While  the  Liberals  hoped  the  empercu: 
woul<l  use  his  power,  for  some  signal  declaration  of  policy,  the 
adherents  of  Bismarck  did  hot,  scruple  to  make  bitter  attacks 
on  the  empress.    The  emperor's  most  important  act  was  a  severe 
reprimand  address^  to  Herr  von  Puttkamer,  the  reactionary 
minister  of  the  interior,  which  caused  bis  resignation;  in  the 
distributicffi  of  honours  he  chose  many  who  belonged  to  classes 
and  parties  hitherto  excluded  from  court  favour.   A  serious 
difference  of  <^inion  with  the  diance&or  regarding  the  proposal 
for  a  marriage  between  FrinCe  Alexander  of  Battenberg  and  the 
princess  \^ctoria  of  Prussia  was  arranged  by  (he  intervention 
of  Queen  Victoria,  who  viated  Berlin  to  siee  her  dying  son-in-law. 
He  expired  at  Potsdam  on  the  15th  of  June  1888,  after  a  reign  of 
ninety-nine  days. 

After  the  emperor's  death  Professor  Geffcketi,  a  personal  friend, 
published  in  the  Deutsche  RuttdschaU  extracts  from  the  diary 
of  the  crown  prince  containing  passages  which  illustrated  his 
differences  with  Bismarck  during  the  war  of  1870.  The  object 
was  to  injure  Bismarck's  reputation,  and  a  very  unseemly  dilute 
ensued.  Bismarck  at  first,  in  a  letter  addressed  to  the  new 
emperor,  denied  the  authenticity  of  the  extracts  on  the  ground 
that  they  were  unworthy  of  the  crown  prince.  Geffcken  was  then 
arrested  and  imprisoned.  He  had  undoubtedly  shown  that  he 
was  an  injudicious  friend,  for  the  diary  proved  that  the  prince, 
in  his  enthusiasm  for  German  unity,  had  allowed  himself  to  con- 
sider projects  which  would  have  seriously  compromised  the 
relations  of  Prussia  and  Bavaria.  The  treatment  of  the  crown 
prince's  illness  also  gave  rise  to  an  acrimonious  controversy. 
It  arose  from  the  fact  that  as  early  as  May  1887  the  German 
physicians  recognized  the  presence  of  cancer  in  the  throat,  but 
Sir  MoreU  Mackenzie,  the  English  specialist  who  waS  also  con- 
sidted,  disputed  the  correctness  of  this  diagnosis,  and  advised 
that  the  operation  foif  removal  of  the  larynx,  which  tfaey  had 
reonnmended,  should  not  be  undertaken.  ISs  advice  was 
followed;  and  the  differences  between  the  medical  men  were  made 
the  occasion  for  a  considerable  display  of  national  and  political 
animosity.  ,  . 

The  empress  Vicxcotu,  who,  after  the  death  of  her  husband, 
was  known  as  the  empress  Frederick,  died  on  the  5th  of  August 
190Z  at  the  castle  of  Friedrichskron,  Cronberg,  liear  Homburg 
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v;  d.  H.,  whert  She  ^Jtot  her  last  years.  Of-  the  emperor's 
children  twoy'PrinceSigisltailiid(i864~i866)  and  PHnceWaMemir 
<i869^iS79),  «fid  diOdhood;  He  left  two  wns,  WHliam,  YA 
successor  as  emperor,  and  Henry,  who  adopted  a  ntfval  career. 
Of  his  dauifliteks,  the  inhicesB  Chulotte  was  maitied  to  Bernard, 
bertditaty  priilce  of  MeinJfigeii;  the  princess  Victoria  to  Prince 
Adolf  of  Schaumburg-Lippe;  the  princess  Sophie  to  the  dukfe. 
of  ^arta,  ctcfwn  pritice  of  Greece;  and  the  prirECeaft  Margafetfia 
to  Prince  Friedridi  Karl  of  Hesse. 

AvTOORiTiES.-^M'.  von  Potchinger,  Kaisir  Friedrich  C3  vc^, 
Berlin,  1698-1^).  Adapted  into  Engtbb  by  Sicbiev  It^itman, 
lAfe  ofthe  Empetor  Frederick  (looi).  Seealso  Bismarck,  RdUttians 
aiid  Reminiscences;  Rennell  Rodd,  Frederick,  Crovm  Prtnce  and 
Emperor  (1888);  Gustav  Freytag,  Der  Kranprim  und  die  deutscke 
Katserkrene  (1889;'  English  translation,  1890);  Otto  Richter, 
Kaiser  Friedneh  IIL  (and  ed.,.  Berlin,  1903).  For  his  iUne»|:tbe 
official  publication^  published  both  in  £j^Iisb  iund  Germ^ui;  Dip 
Krankheit  Kaiser  Frudrichs  III.  (Berlin,  1888),  and  MoreU  Mac- 
kenzie, The  Fatdl  Illness  of  Frederick  the  Noble  (1888).  Most  of  the 
Gopies  of  the  Deutsche  Rundschau  ocmtaimng  the  extiacts  from  tHe 
crown  prince'*  diary  wen  coafiauted,  but  tfaoe  b  an  EiUjliA 
published  ia  1889..  .  .  ,  Tu-  W.  «B.) 

FREDERICK  HI.  <i372--i337),  king  of  Sicily,  third  ion  of 
King  Peter  of  Aragon  and  Sicily,  and  of  Constance,  daughter  df 
Manfred.  Peter  died  in  12S5,  leaving  Aragon  to  his  eldest  son 
Alpfaomo,  and  Sicily  to  his  second  sou  James.  When  Alphonso 
died  in  1291  James  became  king  of  Aragon^  and  left  his  brother 
Frederick  as  iegent  of  Sicily.  The  war  between  the  Angevins  and 
the  Aragon ese  fOr  tiie  posaestioD  of  Skily  was  stilt  ia  |nrogcesa, 
and  although  the.  Aragooese  were  sucfcesaful  in  Italy  James's 
position  in  Spain  became  very  insecure  to  internal  tKublcB 
and  French  attacks.  Peace  negotiations  were  begun  with  Cfaaifes 
II.  ol  Anjou,  bul^woe  interrupted  by  the  successive  dcalU  of 
two  p(^>es;  at  last -under  the  auspices  of  Boniface  VHI.  Jsme^ 
conchided  a  shameful  treaty,  by  which,  in  exchange  for  being  left 
undisturbed  in  Aragon  and  promised  possession  of  Sardinia 
and  Corsica,  he  gave  up  Sicily  to  the  Church,  for  whom  it  was  to 
be  held  by  the  Angevins  (1295).  The  SidliansrefusedtObemade 
over  once  more  to  the  hated  French  whom  they  had  expelled  in 
1 282,  and  found  a  national  leader  in  the  regent  Fredericks  In 
vain  the  pope  tried  to  bribe  him  with  promises  and  dignities; 
he  was  determined  to  stand  by  his  subjtets,  and  was  crowned 
king  tor  the  nobles  at  Palermo  in  1396.  Young,  brave  and  hand- 
some, he  ^bn  the  love  and  devotion  of  his  people,  and  guided 
than  through  the  long  years  of  storm  and  stress  with  wisdom 
and  ability.  Although  the  second  Frederick  of  Sicily,  he  called 
hunseU  third,  being  the  third  son  of  King  Peter.  He  reformed 
the  administration  and  extendoi  the  powers  tof  the  Sicilian 
parliament,  which  was  composed  of  the  barons,  the  prelates 
and  the  representatives  of  the  towns. 

His  refusal  to  comply  with  the  pope's  injunctions  led  to  a 
renewal  of  the  wir.  Frederick  landed  in  Calalma,  where  he 
seized  several  towns,  encouraged  revolt  in  Naples,  negotiated 
with  the  Ghibellines  of  Tuscany  and  Lombardy,  and  assisted 
the  house  of  Coloima  against  Pope  Boniface.  In  the  meanwhile 
Junes,  who  received  many  favours  from  the  Church,  marrfed  his 
sister  Yolanda  to  Robert,  the  third  son  of  Charles  II.  Un- 
fortunately for  Frederick,  a  part  of  the  Aragcniese  nobles  ot 
Sicily  favoured  King  James,  and  both  John  of  Procida  and 
Ruggiero  di  Lauria,  the  heroes  of  the  war  of  the  Vespers,  went 
over  to  the  Angevins,  and  the  latter  completely  defeated  the 
Sicilian  fleet  off  Cape  Orlando.  Charles's  sons  Robert  and  Philip 
landed  in  Sicily,  but  after  capturing  Catania  were  defeated  by 
Roderick,  Philip  being  talten  prisoner  (1299),  while  several 
Calabrian  towns  were  captured  by  the  SicUians.  For  two  years 
more  the  fighting  continued  with  var3dng  success,  until  Charles 
of  Valois,  who  had  been  sent  by  BonHace  to  invade  Sidly,  Was 
forced  to  sae  for  peace,  hb  army  bang  decimated  by  the  [dague, 
and  in  August  1302  the  treaty  of  Caltabdlotta  was  tigned;  by 
which  Frederick  was  retognized  king  of  Trinacrfa  (the  name 
Sicily  was  not  to  be  used)  for  Ws  lifetime,  and  was  to  many 
Eleonora,  the  daughter  of  Charles  11.;  at  his  death  the  king- 
dom was  to  revert  to  the  Angevins  (this  clause  ifflas  inserted 
chiefly  to  save  Charles's  face),  and  his  children  would  receive 
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compensation  eibewhere.  Bonifaqe  tn«d  to  induce  King  Charles 
to  break' the  treaty,  but  the  latter  was  only  Uh>  ajucious  for 
peace,  an^-  finally  in  May  1303  .  the  pope  zatifiqd  it,  Fiederick 
agreeing  to  pay  Ima  a  tribute.  . 

For  a  few  years  Sicily  enjoyed  peace,,  and  the  kingdom  was 
reorganized.  But  on  the  descent  of  the- emperor  Henry  VII., 
Frederick  entered  into  an  aUiance  with  him,  and  in  violation 
of  the  pact  odE  Caltabellotta  made  war  on  the  Angevins  again 
(1313)  and  captured  Reggio. .  He  set  sail  for  Tuscany  to  co- 
(^rate  with,  the  empeior,  but  on  the  latter's  death  (1314)  he 
returned  to  Sicfly.  Robert,  yiho  had  suoxeded  Charles  n.  in 
1309,  made  several  raids  into  the  island,  which  suffered  much  • 
material  injury.  A  truce  was  concluded  in  131 7,  but  as  the 
Sicilians  helped  the  north  Italian  GhibeUines  in  the  attack  on 
Genoa,  and  Frederick  seized  some  Church  revenues  for  militaiy 
purposes,  the  pope  (John  XXIl!)  excommunicated  him  and 
placed  the  island  under  Ian  interdict  (1321)  which  lasted  until 
X335.  An  Angevin  fieet  and  army,  under  Roliert's  son  Charles, 
was  defeated  el  Palermo  by  Giovanni  da  Chiaramonte  in  1325, 
and' in  1326  and  1337  there  were  further  Angevin  raids  on  the 
island,  until  the  descent  into  Italy  of  the  emperor  Louis  the 
Bavadan  distracted  thdr  attention.  The  election  of  Pope, 
Benedict  XII.  (1334),  who  was  friendly  to  f^eilck,  promised, 
a  rest>it6;  but  after  fruitless  negotiuions  the  war  bvc^  out  once 
more,  and  Chiaramonte  went  over  to  Robert,  owiag  to  a  private 
feud.  In  1337  Frederick  died  at  Faternione,  and  in  spte  of  the 
peace  of  Caltabellotta  his  son  Peter  succeeded.  Frederidc's 
great  merit  Was  that  during  his  rdgn  the  Aragonese  dynasty 
bedante  thorou^y  national  and  helped  to  weld  the  Sicilians 
initio  a  ubited  people. 

BteLiOGKAPaT. — G.  M.  Mira,  BtUiografi^  SUiiiana  (Palermo, 
i87S>;  of  the  contemporary  authorities  N.  Speciale's  "  Historia 
Sicuia  "  (in  Muratori's  Script,  rer.  ibU.  x.)  is  the  most  important; 
for  the  first  years  of  Fredenck's  reign  see  M.  Aoiari,  La  Guerra  del 
Vespro  SicUvnto  (FtoFence,  1876),  and  F.  Lannm,  Shria  dei  Comttm 
•italumi  (Milan,  1882);  fer  the  latter  years  C  Cqiofla,  ^oria  delle 
Hgnefie  UaUoMe  (Milan*  18S1);  also  Testa,  Vila  M  Ptierigp  M 
Susilia.  (L.V.) 

,  FREDERICK  I,  (c.  i37r>i44o),  elector  of  Brandenburg, 
founder  of  the  greatness  of  the  House  of  HobenzoUern,  was  a  son 
of  Frederick  V.,  burgfave  of  Nuremberg,  and  first  came  into 
prominence  by  saving  the  life  of  Sigismund,  king  of  Huog^^, 
at  the  battle  pf  Nicopolis  in  1396.  In  1397  he  became  btirgrave 
of  Nuremberg,  and  after  his  father's  death  in  1398  he  shared 
Ansbach,  Bayreuth,  and  the  smaller  possessions  of  the  family, 
with  his  only  brother  John,  but  became  sole  ruler  after  his 
brother's  death  in  1430.  Loyal  at  first  to  King  Wenceslaus, 
the  king's  neglect  of  Germany  drove,  Frederick  to  take  part  in 
his  deposition  in  1400,  and  in  the  Section  of  Rupert  III.,  count 
palatine  of  the  Rhine,  whom  he  accompanied  to  Italy  in  the 
following  yeaj:.  In  1401  he  married  £lizabet^,..or  Elsa,  dau^^ter 
of  Frederick,  duke  of  Bavaria-Landshut  (d.  .1393),  and  after 
spending  some  time  in  family  and  other  feuds,  .took  service  again 
with  King  Sigismund  in  1409,  whom  he  assisted  in  his  struggle 
with  the  Hungarian  rebels.  The  double  election  to  the  German 
throne  in  1410  first  brought  Frederick  into  relation  with  Branden- 
burg. Sigismund,  anxious  to  obtain  another  vote  in  the  electoral 
0}Uege,  appointed  Frederick  to  exercise  the  Brandenburg  vote 
on  his  b^ialf ,  and  it  was  largely  through  his  efforts  that  Sigis- 
mund was  choBOi  German  king.  Frederick  then  passed  some 
time  as  administrator  of  Brandenburg,  where  he  restored  a 
certain  degree  of  order,  and  was  formally  invested  with  the 
electorate  and  margraviate  by  Sigismund  at  Constance  on  the 
i8th  of  April  141 7  (see  Bhawdenbdrg).  He  took  part  in  the  war 
against  the  Hussites,  but  became  estranged  from  Sigismund 
when  in  1423  the  king  invested  Frederick  of  Wettin,  margrave 
of  Meissen,  with  the  vacant  electoral  duchy  of  Saxe- Wittenberg. 
In  1437  he  sold  his  rights  as  burgrave  to  the  town  of  Nuremberg, 
and  he  was  a  prominent  member  of  the  band  of  electors  who 
sought  to  impose  reforms  upon  Sigismund.  After  having  been 
an  unsuccessful  candidate  for  the  German  throne  in  143S, 
Frederick  was  chosen  king  of  Bohemia  in  1440,  but  declined  the 
proffered  honour.   He  took  part  in  the  election  pf  Frederick  III. 


as.  German  king  in  1440,  and  died  at  ECAdolzbiug  on  the  sjst^f 
September  in  the  same  year.  In  1 903  a  bronze  statue  was  erected 
to  his  memory  at  Friesack,  and  there  is  also  a  marble  one  of  tke 
elector  in  the  "  Siegesallee  "  at  Berlin. 

See  A.  F.  Riedd,  Zdtn  Jahre  ams  der  Gesdtichte  der  Ahnherrem  des 
fireussischen  Konigsh^uses  (Berlin,  1851).;  E.  Brandenburg,  Kdnig 
Sigmund  und  Kurjurst ,Friedrick  I.  von  Brandmburg  (Berlin,  1891); 
and  O.  Franklin,  Die  deutsche  PoHtik  Friedricks  L  RurfHrsten  von 
Brandmburg  (Berlin,  1851). 

FREDERICK  I.  (1425-1476),  elector  palatine  of  the  Rhine, 
sumamed  *'  the  Victorious,"  and  called  by  his  enemies  "  wicked 
Fritz,"  second  son  of  the  elector  palatine  Louis  HI.,  was  bom 
on  the  rst  of  August  1425.  He  inherited  a  part  of  the  Palatinate 
on  his  father's  death  in  1439,  but  soon  surrendered  this  inherit- 
ance to  his  elder  brother,  the  elector  Louis  IV.  On  his  brother's 
death  in  1449,  however,  he  became  guardian  of  the  young  elector 
Philip,  and.  ruler  of  the  land.  In  1452  he  persuaded  the  nobles  to 
recognize  him  as  dector,  on  condition  that  Philip  should  be'  bis 
successor,  a  scheme  which  was  didiked  by  the  emperor  Frederidt 
III.  The  elector  was  successful  in  various  wars  with  neighbouring 
rulers,  and  was  a  leading  member  of  the  band  of  princes  who 
formed  plans  to  secure  a  more  efficient  government  for  Germany, 
and  even  discussed  the  deposition  of  Frederick  HI.  Frederick 
himself  was  mentioned  as  a  candidate  for  the  German  throne, 
but  the  jealousies  of  the  princes  prevented  any  decisive  action, 
and  soon  became  so  acute  that  in  1459  they  began  to  fight  among 
themselves.  In  alliance  with  Louis  IX.,  duke  ct  Bavaria- 
Landshut,  FWoidc  gained  several  victories  during  the  struggle, 
and  in  1462  won  a  decisive  battle  at  Seckenheim  over  Ulrich  V., 
a>unt  of  Wttrttemberg.  In  147a  the  elector  married  Clara  Tott, 
or  Dett,  the  daughter  of  an  Augsburg  cithletx,  and  by  her  he  had 
two  sons,  Frederick,  who  died  during  his  father's  lifetime,  and 
Louis  (d.  1524),  who  founded  the  line  of  the  counts  of  Ldwenstein. 
He  died  at  Heidelberg  on  the  12th  of  December  1476,  and  wai 
succeeded,  according  to  the  compact^  by  his  nephew  Philip. 
Frederick  was  a  coltured  prince,  and,  in  spite  of  his  warlike 
career,  a  wise  and  intelligent  ruler.  He  added  largely  to  the 
area  oi  the  Palatinate,  and  did  not  neglect  to  further  its  internal 
prosperity. 

See  N.  Feeser,  Frudrich  der  Siegreiehe,  KurfHrsi  v&n  der  Pfalt 

(Neubui^,  1880) ;  C.  J.  Kremer,  Gesckushte  des  Kurfiirstem  Friedricks 
I.  von  der  Pfaiz  (Leipzig,  1765) ;  and  K.  Menzel,  KutfUrst  Friedrich 
der  Siegreiehe  von  der  PJalz  (Munich,  1861). 

FREDERICK  11.  (1482-1556),  sumamed  "  the  Wise,"  elector 
palatine  of  the  Rhine,  fourth  son  of  the  elector  Philip,  was  bom 
on  the  9th  of  December  1483.  Of  an  active  and  adventtux}UB 
temperament,  he  fought  under  the  emperor  Maximilian  I.  in  z  508, 
and  afterwards  served  the  Habsburgs  loyally  in  other  ways.  He 
worked,  to  secure  the  election  of  Charles,  aftmrards  the  emperor 
Charles  V.,  as  the  successor  of  Maximilian  in  2519;  fought  in 
two  campaigns  against  the  Turks;  and  being  disappointed 
in  his  hope  of  obtaining  the  hand  of  one  of  the  emperor's  sisters, 
married  in  1535  Dorothea  (d.  1580),  daughter  of  Christian  II., 
who  had  been  driven  from  the  Danish  throne.  The  Habsburgs 
promised  their  aid  in  securing  this  crown  for  Frederick,  but,  like 
many  previous  promises  mzule  to  him,  this  came  to  nothing. 
Having  spent  his  time  in  various  parts, of  Europe^  and  incurred 
heavy  debts  on  account  of  his  expensive  tastes.  Frederick  became 
elector  palatine  by  the  death  of  his  brother,  Louis  V.,  in  March 
1 544.  With  regard  to  the  religious  troubles  of  Gennany,  he  took 
up  at  first  the  r61e  of  a  mediator,  but  in  1 545  he  joined  the  league 
of  SdimaUtalden,  and  in  1546  broke  de&iitely  with  the  older 
faith.  He  ^^e  a  little  assistance  to  the  league  in  its  war  with 
Charles,  but  soon  submitted  to  the  emperor,  accepted  the 
Interim  issued  from  Augsburg  in  May  1548,  and  afterwards 
acted  in  harmony  with  Charles.  The  elector  died  on  the  26th  of 
February  1556,  and  as  he  left  no  children  was  succeeded  by  his 
nephew,  Otto  Henry  (1502-1559).  He  was  a  great  benefactor 
to  the  imiversity  of  Heidelberg. 

Frederick's  life,  Annates  de  vita  et  rebus  gestts  Friderici  IT.  electoris 
paialini  (Frankfort,  1624),  was  written  by  his  secretary  Hubert 
Thomas  Leodius;  this  has  been  translated  into  German  by  E.  von 
BQlow  (Brariau,  1849).  See  also  Rott,  Friedrich  11.  vm  der  P/aU 
und  die  Reformation  (Heidelberg.  1904).  . 
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FRBimSHX  m.  (^5x5-1576),  called  "  thfe  Ploas,*'  elector 
palatine  of  the  Rhine,  eldest  sob  of  John  Il.j  count  paUtine  of 
Simmern,  -was  bom  at  Simmera  dn  the  14th  ^  February  1515. 
In  1537  he  married  Maria  (d.  rs^?))  daughter  of  Cssiniir,  [Hince 
trf  Bayreuth,  and  in  1 546,  mainly  as  a  result  of  thisu&fon,  adopted 
the  reformed  doctrines,  which  had  already  made  considerable 
progress  in  the  Palatinate.  He  lived  in  tomparatrre  obscurity 
and  poverty  until  1557,  when  he  became  count  pidatine  of 
Simmem  by  his  father's  death,  succeeding  his  kinsman,  Otto 
Henry  (i  503^1559) ,  as  dectnr paUUIfle  t wo  yeus  later.  Altbou^ 
inclined  to  the  View*  of  Cabdn  ratibKr  than  to  titose  of  Luthtt, 
tihe  new  d«ct(W  duwed  great  am^^  to  units  the  f  lotestantst 
but  when  these-  efforts  fafled,  and  the  breach  between  the 
followers  of  tht  two  reformers  became  wider,  be  definitely 
adopted  GaiviniaiBi.  This  form  of  faith  was  quickly  established 
in  the  Palatinate;  in  its  interests  the  "  Heid^berg  Catechism  " 
was  drawn  up  tn  1563;  and  Catholics  and  Lutherans  were 
persecuted  aH^,  while  the  diurches  were  denuded  ctf  all  their 
ohiaments.  The  Lutheran  princes  wished  to  root  out  Calvinism 
in  the  Palatinate,  but  were  not  willing  to  exclude  the  dector  from 
the  benefits  of  the  religious  peace  <A  Augsburg,  which  were 
confined  to  the  adherents  fA  the  confession  of  Augsburg,  and  the 
matter  came  before  the  diet  in  1 566: '  Boldly  defending  his  posi- 
tion, Fkndeitck  refused  to  give  way  an  inch,  and  as  the  Lutherans 
were  unwilling  to  proceed  to  eztronities  the  empercw  Maximilian 
n.  could  only  warn  him  to  mend  his  ways.  The  dectbr  was  an 
ardent  supporter  of  the  Protestants  abtoad,  whom,  rather  than 
the  German  Lutherans,  be  regarded  as  his  co-religionists.  He 
aided  the  Huguenots  in  France  and  the  insurgents  in  the  Nether- 
lands with  men  and  money;  one  of  his  sons,  John  Casimir 
(r  543~r  593))  took  a  prominent  part  in  the  French  wars  of  religion, 
while  another,  Christopher,  was  killed  in  1574  fighting  for  the 
Ihitdi  at  Mooker  Heath.  In  his  later  years  Frederick  failed 
in  his  ^forts  to  i»cvest  the  dection  of  a  member  of  the  Habsburg 
famfly  as  Roman  king,  to  secure  the  abiogaticsi  6f  the  "  eoeksl* 
asticd  reservation^'  clause  in  the  psace  of  Augdnuig,  or'tt» 
obtain  security  for  Protestants  in  the  t^rrttwies  of  the  ^»iritual 
princes.  He  was  assiduous  In  eaxnig  for  the  mati»ial,  moral  aad 
educational  welfare  of  his  electorate,  and  was  a  benefactor  to 
the  university  of  Heidelberg.  'The  elector  died  ali  Heidelberg  on 
the  36th*  of  October  1 576,  and  was  succeeded  by  bis  elder  sur- 
viving son,  Louis  (1539-1583),  who  had  ofEended  his  father  1^ 
adopting  Lutheranism. 

SeeA.Kluckhofan.  Vriedrit^dtr  Vrmmef$i'bt^\vii^,  1877-I879): 
and  Biiefe  Friedriaks  ies  Frommen,  edited  by  Kluokhohn  (Bnuw- 
wick,  1868-1872). 

FRBDBRIOK  IV.  (x574-*i6io},  elector  palatine  of  the  Rhine, 
only  surviving  wb  el  the  lAectw  Louis  VI.,  wai-bom  at  Amberg 
on  the  5th  of  Mardi  1574.  His  father  died  in  October  r583, 
when  the  young  elector  came  under  the  guardianship  of  his 
uncle  J(dm  Casimir,  an  ardent  Calvinist,  who,  in' si^te  of  the 
wishes  of  the  late  electM:,  a  Lutheran,  had  his  nepheireducated 
in  his  owa  form  of' faith.  In  January  1 593,  on  the  death  of  John 
Casimir,  Frederick  undertook  the  government  of  the  Paladnate, 
and  continued  the  policy  ot  his  uncle,  hostility  to  the  Catholic 
Church  and  the  Habsburgs,  and  co-operation  with  foreign 
Protestants.  He  was  often  in  communication  with  Houy  of 
Navarre,  afterwards  Henry  IV.  of  France,  and  like  him  was 
unremitting  in  his  efforts  to  conclude  a  league  among  the  German 
Pvotestantd,  while  he  sought  to  weaken  the  Habsburgs  by  refusing 
aid  for  the  Turkish  War.  Mttx  many  delays  and  dis^ypoint- 
ments  the  Union  of  Evangdical  Estates  was  actually  formed  in 
May  1608,  under  the  teadersUp  of  the  elector,  and  he  took  a 
prominent  part  in  directing  the  operations  of  the  union  until  his 
death,  whldi  occurred  on  the  19th  of  September  1610.  '  Frederick 
was  vety  extravagant,  and  liked  to  surround  himself  with  pomp 
and  luxury.  He  married  in  1593  Louise,  daiqihta  of  William 
the  Silent,  prince  of  Orange,  and  was  iuceaeded  Fred^i^, 
the  elder  of  his  two  sow. 

See  M.  RitteTr  desckkhlederdeiaschen  Union  (Schaffhausen,  1867- 
1873) ;  and  L.  H&uaser,  Geschichtc  der  rheinischen  Pfal*  (Heidelberg, 
r856). 
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PREDIttlCK  (iS96-i«3!2),  elector  palatine  «l  the  Rhint 
and  king  01  Btfhefiida,  son  crf^the  alectw  Frederick  IV.  by  his  wife, 
Louisa  Juliana,  daughter  of  William  the  Silent,  prince-of  Orange, 
was  born  at  Amfeefrg  on  the  96th  of  August  1596.  He  became 
elector  on  his  fatfa^ir's  death  in  S^ember  1610,  and  was  under 
the  guardiwship'  Of  his  kinsman,  John  U.,  count  palatine  oi 
Zweibrticken  (d.  1635), 'until  be  was  declared  of  age  ia  July  1614. 
Having  received  a  good  education,  Fredoick  had  married 
Elisabeth,  daUght^  of  the  English  king  James  I.,  in  Februai^ 
1613;  and  ms  the  recognfted  head  tif  the  Evangelical  Union 
founded  fay  his  faliier  to  protect  the  interests  <rf  the  Protestants.' 
Ih'  1619  beiMei^>eld  into  a  laig^  arena.  Before'  this  date  the 
estates  of  Bohemia;  Protestant  in  sympathy  an^  ditbatisfied  with 
the  rule  of  the  Habsburgs,  had  been  in  frequent  oominunication 
with  the  elector  palatine,  andin  August  1619^  a  few  months  after 
the  death  of  the  emperor  Matthias,  they  declared  bis  successor^ 
Ferdinand,  afterwards  the  emperor  Ferdinand  II.,  deposed, 
and  chose  Fred^ck  as  their  king.  After  some  be^atation  the 
elector -yielded  to  the  entreaties  of  Christian  I.,  prince  of  Anhalt 
(iS6»-i63o>,  and  other  sanguine  suMwtters,  and  was  "crcwned 
king  of  Bobetbia  at  Prague  on  the  4th  of  November  1619.  By 
this  time  the  emperor  Ferdinand  was  able  to  take  the  aggressive, 
while  Frederick,  disappointed  at  ziecefving  ito  assistance  tatiar 
from  ^igkud  <nr  from  the  Union,  had  few  soldiers  and  little 
moa^.  Consequently  on  the  8th  of  November,  four  days  after 
his  coronation,  his  forces  were  easily  routed  by  the  imperial  army 
under  Tilly  at  the  White  Hill,  near  Prague,  and  his  short  reign  in 
Bohemia  ended  abrt^tly.  Soon  afterwards  the  Palatinate  was 
overrun  by  the  Spaniards  and  Bavarians,  and  after  a  futile 
^ttemi^ .  to  dislodge  them,  Frederick,  ceiled  in  derision  the 
"  Winter  King,"  sbught  icluge  in  the  N&tlterlands.  Having 
been  placul  under  the  imperisl  ban  his  electorate  was.  given  in 
1633  to  Majdniilian  I.  of  Bavaria,  who  also  recdved'^^'i^ectoral 
dignity. 

The  remaindtir  of  Frederick's  life  was  spent 'in  coffipantive 
obscurity,  ahbough  his  restoration  was  a  constant  subject  of 
discussion  among  Etiropean  diplomatists.  He  died  at  Mainz  on 
the  29th  of  November  16^2,  having  had  a  large  family,  amonqg 
his  children  being  Charies  Louis  (1617-1680),  who  regained  the 
Palatinate  at  the  peace  of  Westphalia  in  1648,  and  Sophia, 
who  married  Ernest  Augustus,  afterwards  diector  of  Hanover, 
and  was  the  mother  of  George  I.,  king  of  Great  Britain.  His 
third  son  was  Prince  Rupert,  the  hero  of  the  English  civil  war, 
and  another  squ  was  Prince  Maurice  (1620-1652),  who  aiao 
assisted  hfi^  unde  Charies  I.  during  the  dvil  war.  Having  saQed 
with  Rupert  to  the  West  Indies,  Maurice  was  lost  at  sea  in 
September  1652. 

In  addition  to  the  nnmerous  works  which  treat  of  the  outbreak 
of  the  Thirty  Years'  War  see  A.  Ginddy,  Friedrich  V.  ton  der  Pfaln 
(Prague,  1884);  J.  Krebs,  Die  PoUtik  der  evangelischen  Union  tnf 
JoAr«  1618  (Breslau,  18^1901) ;  M.  Ritter,  "  Friedrich  V.,"  in  the 
AUgrTneine  deuische  Btogra^Aie,  Band  vii.  (Leipzig,  1878);  and 
Deutsche  Lieder  auf  den  Winterkdnig,  edited  by  R.  Wolfcan  (Prs^fue, 
1899)-^ 

FRBIffiRICK  I.  (1369-1428),  surnamed  "the  Warlike," 
elector  and  duke  of  Saxony,  was  the  eldest  son  of  Frederick 
"  the  Stem,"'count  of  Osterland,  and  Catherine,  daughter  and 
hdress  of  Henry  VIp.,  count  of  Coburg.  He  was  bom  at  Alten- 
burg  on  the  29th  of  March  1369,  and  was  a  member  ttf  the  family 
of  Wettin.  When  his  father  died  in  1381  some  trouble  arose 
over  the  family  possessions,  and  in  the  following  year  an  arrange- 
ment was  made  by  which  Frederick-  and  his  brothers'  shared 
Meissen  and  Thuringia  with  their  undes  Balthas&r  and  William. 
Frederick*s  brother  George  died  in  1402,  and  his  uncle  William 
in  1407.  A  further  dispute  then  arose,  Tnit  in  1410  a  treaty  was 
made  at  Naumbtirg,  when  Frederick  and  his  brother  William 
added  the  northern  patt  of  Meissen  to  their  lands;  and  in 
1425  the  death  of  William  left  Frederick  sole  ruler.  In  the 
German  t9wn  war  of  1388  he  assisted  Frederick  V.  of  Hohen- 
zollem,  butgravftiol  Nuremberg,. and  in  1391  did  the  same  for  the 
Teutonic  Order  against,  Ladislaus  V.,  king  of  Poland  and  prince 
oS  lithnania.  Hesapported  Riq>^  IIL,  elector  palatine  xit  the 
RhktS)  in  Ida  str^ntle  ""^^         Wenccslaua  for  thb  German 
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tfaKOHe^  protwbly  because  Wencealavs  refused  falffl  a  promise 
to  give  him  his  sist^  Anna  in  mBxnage.  The  danger  to  Germany 
from,  the  Huwifaes  induced  Fiedoidt  |o  himself  vith  the 
Gennan  ^nd  Bohemian  ]dng  Sigt^mwad;  end  he-  took  a  leading 
part  in  the  war  against  them,  during  the  earlier  years  of  which 
he  met  with  considerable  success.  the  prosecution  of  this 
enterprise  Frederick  spent  large  sums  of  money,  for  which  he 
received  various  places  in  3ohemia  and  elsf^h^e  in  pledge 
from  Sigismund,  who  further  rewarded  him  la  January  1433  with 
the  vacant  ele<^oral  duchy  of  Saxe-Wittenberg;  and  Frederick's 
formal  investiture  followed  at  Ofen  on  the  ist  of  August  1435. 
Tlkua  spurred  to  renewed  efforts  agsinst  the  Hussites,  the  elector 
was  endeavouring  to  rouse  the  <jQcmaa  princes  to.  aid  hitn  in 
prosecuting  this  war  when  the  Saxon  army  was  almost  annihilated 
at  Aussig  on  the  16th.  of  August  1426.  Retuxming  to  Saxony, 
Fredrick  died  at  Altenbuig  on  the  4th  of  January  1428,  and  was 
buried  in  the  cathedral  at  Meisseru  In.i4os  he  married  Ca^icrine 
of  Brunswick,  by  whom  he  left  four  sons  and  two  daughters. 
In  1409,  in  conjunction  with  his  brother  William,  he  founded 
the  university  of  Leipzig,  for  the  benefit  of  German  studeuts  who 
had  j  ust  left  the  university  of  Prague.  Frederick's  iii^>ortance  as 
an  historical  figure  arises  frpm  his  having  obtained  the  electorate 
of  Saxe- Wittenberg:  ifor  the  house  of  Wettin,  and  transformed 
the  margraviate  of  Meissen  into  the  territory  which  afterwards 
became  the  kingdom  of  Saxoiry.  In  additum  to  the  king  of 
Saxony,  the  sovereigns  <^  England  and  of  the  Belgjana  are  his 
direct  descendants. 

There  is  a  life  of  Frederick,  by  G.  Spalatin  in  the  Scriptores  rerum 
Germanicarum  praecipue  Saxonicarum,  Band  ii.,  edited  by  J.  B. 
Mencire  (Leipzig,  1728-1730).  See  also  C.  W.  Bftttiger  and  Th. 
Flathe,  Geschichte  dis  Kurstaates  und  Kamereichs  Sacksm  <Gotha, 
1867-X873);  and  f.  G.  Ham,. LOms*  una  Hcldeng^tekiehU  TWe^- 
dficks  des  Slreitbaren  ih^pa^,  1^5$). 

FREDERICK  IL  (1411-1464),  called  "  the  Mild,"  elector  and 
duke  of  Saxony,  eldest  son  of  the  elector  Frederick  1.,  wa^;  bom 
on  the  32nd  of  August  1411.  He.succeeded  fajs. father. as  elector 
in  1428,  but  shared  the  family  land^  with  his  three  brothers, 
and  was  at  once  engaged  in  defending  Saxony  against  the  attacks, 
o£  the  Hussites.  Freed  from  these  enemies  about  1432,  and 
turning,  his  attention  to  increasing  his  possessions,  he  ot>tained 
the  burgraviate  of  Meissen,  in  1439,  and  some  part  of  I.owei: 
Lusatia  after  a  stn^^gle  with  Brandenburg  about  the  ^ame  time. 
In  r43S  it  was  decided  that  Frederick,  and  not  his  rival,  Bernard 
IV.,  duke  of  Saxe-Lauenburg,  was  en,titled  tp,exerci^  the  Saxon 
electoral  vote  at  the  elections  for  the  German  throne;  and  the 
elector  then  aided  Albert  II.  to  secure  this  dignity,  performing 
a  similar  service  for  his  own  brother-in-law,  Frederick,  afterwards 
the  emperor  Frederick  III.,  two  years  later.  Family  affairs, 
meawwhile,  occupied  Frederick's  ,  attention.  One.  brother, 
Henry,  having  died  in  1435,  and  another,  Sigismtmd  (d..i463), 
having  entered  the  church  and  become  bishop  of  Wiirzburg, 
Frederick  and  his  brother  William  (d.  1482)  Were  the  heirs  of  their 
childless  cousin-,  Fredericit  "  the  Peaceful,"  who  ruled  Thuringia 
and  other  parts  of  the  lands  of  the  Wettins.  On  his  death  in 
1440  the  brothers  dl^ndcd  Frederick'^  taTitor>;,  but  thi^^rrange- 
Qient  was  not  sati^actory,  and  war  broke  ou  t  between  them  in 
1446.  .9pth  combatants  obtained  extran^us  aidj- but  after  a 
desolating  struggle  peace  was, made  in  January  1451,  when 
William  received  Thuringia,  and  Frederick  AUenburg  and  other 
districts.  The. remainder  of  the  elector's  rdgn  was  imeventful, 
and  he  died  at  Leipzig  on  the  7th  of  September  1464.  By  his 
wife,  Margaret  (d.  i486),  daughter  of  Ernest,  duke  of  Styria, 
he  left  two  sons  and  four  daughters.  In  July  1455  occurred  the 
celebrated  Prifoenraub,  the  attempt  of  a  knight  named  Kuns  von 
Kaufungen  (d.  1455)  to  abduct  Frederick's  two  sons,  Ernest 
and  Albert,  Having  carried  them  oS  from  Altei^burg,  Kunz  was 
making  his  way  to  Bohemia,  when  the  plot  was  accidentally 
discovered  and  the  princes  restored.  ^ 

See  W.  Schafer,  Der  Montag  vor  Kiluini  (1855);  J.  Gersdorf, 
Einige  AktensUUkA  zur  GeschtchU  des  sdchsischen  Prinxenraubes 
(1855);  and  T.  Carljde,  Critical  and  Miscelianeous  Essays,  vol.  iv. 
(London,  1899}. 

FREDERICK  III.  (146^1535).  called  "  the  Wise,"  elector  of 
Saxony,'  ddcst  aou  of  Ernest,  elector  of.  Saxony,  aiul  Elizahetht 


daughter  o£  Albot,  duke  of  Bavaria-Munich  (d.  t^oQ,  'Was  bom 
at  Torgau,  and  suo^ecdod  fab  father  as  elector  in  X486.  Retaining 
the  government  of  Saxony  in  ba  owa  hands,  he  Shared  ttho'Other 
possessions  <tf-hiB  family  with  his  brother  John,  called  "the 
Stedfast  "  (1468-1532);  Frederick  was  among  the  princes  who 
pressed  the  need  of  refonn  upon  the  Genn^  king  Maximilian  I. 
in  I49S*  aud  in  1^90  he  became  president  of  the  newly-formed 
council  of.  regency  {ReicksregimetU).  He  took  a  genuine  interest 
in  learning;  wasi  a  fri^d  of  Georg  Spalatin;  and  in  1502 
founded  the  university  of  Wittenberg,  where  he  appomted  Luther 
and  Melanchthon  to  professorships.  In  1493  he  Jlad  gone  as  a 
pilgrim  to  Jerusalem,  and  had  been  made  a  knight  of  the  Holy 
Sepulchre;  but,  although  he  xemained  thnnigbout  life  an 
adbczent  <tf  the  older  faith,  he  aeons  to  have  been:  drawn  into 
sympathy  with  the  reformets,  pxo^bl^  through  h&  cctanexion 
with  the  university  of  Wittenberg,  In  1530  he  refused  to  put 
into  execution  the  papal  bull  which  ordered  Luther's  writings 
to  be  burned  and  the  reformer  to  be  put  under  restraint  or  sent 
to  Rome;  and  in  1531,  after  Luther  had  been  placed  under  the 
imperial  ban  by  the  diet. at  Worms,  the  elector  caused  him  to  be 
conveyed  to  his  castle  at  the  Wartburg,  and  afterwards  protected 
him  while  he  attacked  the.enemies  of  the  Ref(»mation.  In  r  519, 
Fredmck,  who  alone  among  the  electws  refused  to  be  bribed 
by  the  rivU  candidates  for  the  imperial  throne,  declined  to  be  b 
candidate  for  this  high  dignity  himself,  and  assisted  to  secure 
the  election  <^  Charles  V.  He  died  unmaxried  st  Langau,  neat 
Annaberg,  on  the  sth  of. May  1525. 

■  See  G,  Spalatin,  Das  Leben  und  die  Zeitgttckichte  Friedrichs  de^ 
Weisen,  edited  by  C.  G.  Neudecker  and  L.  Prelter  (Jena,  1851); 
M.  M.  Tutzschmann,  FrUdrich  der  Weise,,  KurfUrst  von  Sachseti 
(Grimma,  1848) ;  and  T.  Kolde,  Friedrich  der  Weise  und  die  Aufdngi 
der  iie/tirmajwn  (ErlangEO,  1881). 

FREDERICK,  a  dty  and  the  county-«at  of  Frederick  county, 
Maryland,U.S.A.,on  CanoU's  Creek,atributary<tf  theMonocacy^ 
61  m.  by  rail  W.  by  N.  from  Baltim<ae  and  45  m.  N.W.  from 
Washington.  Pofk.  (1890)  8193;- (1900)  9296,  of  whom  153^ 
were  negroes;  (1910.  census)  io,4ir.  It  is  served  by  the  Balti- 
more &  Ohio  and.  the  Northern  Central  railways,  and  1^  two 
interurtMD.ideetric  liuesr  Inaoediately  surrounding  it  is  the 
rich  fanning  land  of  the  Monocacy  valley,,  but  ftom  a  distance 
it  appears .  to  be  com^detely  -shut  ip  by  pictuxcsquiB  hills  and 
mountains;  to  the  £.,  the  Linga  Ore.  Hills;  to<the  W.>  Catoctin 
Mountain;  and  to  the  S.,  Sugar  Loaf  Mountain. '  It  is  built 
for  the  most  part  of  brick  and  stone.  Frederick- is  the  seat  of  the 
Maryland  sdiooLfor  the  deaf  and  dumb  aUd  iOf  lthe  Woman's 
College  of  Frederick'  (1893;  formeriy  1^  Frederick  Femfede 
Seminary,  opened  in  1843),  which  in  1907-1908  had  212  students, 
131  of  whom  wene  in  the  Conservatory  .of  Muacf.  Francs  Scott 
Key  and  Rogm  Brooke.  Taney  were^hiuried  here,  apd  a  beautiful 
monument  erected  to  the  memory  of  K^qt  stiands  at  the  entrance 
to '  Moimt  Olivet  cemetery.  -  Frederick  has  a;  considerable 
agricultural  tzadft^and  is  an.impwtant  mamtfacturing  centte^ 
its  uodttstiies-fncluding  the  causing  bf  fruits  end  vegetables,  and 
the  manufactuEt'  of  flour,  .bridui  brushes,  leather  goods  and 
hosiery.  The  total  value  of  the.  factory  [»(^uct  in  1905  was 
$iy937>92i)  being  34-7%  more  thaU  in  1900.  The  municipality 
owns  and  operates  its  water-works  and  electric-lighting  plant; 
Frederick,  so  named  in  honour  of  Frederick  Calvert,  son  and 
afterward  successor  of  Charles,  Lord  Baltimore,  was  sett^d 
by  Germans  in  1733,  and  was  laid  out  as^  town  in  1745,  but  was 
not  incorporated  Until  r8i7.  Here  iu  1755  Go^ral  Braddocll 
prepared  for  his  disastrous  expedition  agaibst  the  Fkench  at 
Fort  Duquesne  (Pittsburg).  During  the  Civil  War  the.city  was 
occupied  on  different  occasions  by  Uni<HUsts  and  Confederates, 
and  was  made  famous  by  Whittiw's  poem  "  Bariuca  Frietchie." 

FREDERICK  AUGUSTUS  I.  (X750-1837),  king  )(d  Saxony, 
son  iA  the  elector  Frederidk  Christian,  was  bom.  at  Dresden  ob 
the  33rd  of  Deconber  1750.  He  succeeded  his  father  under  the 
guardianship  of  Prince  Xavier  in  1763,  and  was  declared  of  agb 
in  1768.  In  the  following  year  (January  17,  1769)  he  majrried 
Princess  Marfa  Amelia^  daughter  of  Dtike  Frederick  of.Zwei- 
brticken,  by  whom  he  had  only  one  childj  ^ihcess  .Augusta 
(bom  June  31,  1783).   One  of  his  chief  aims  was  the  reduction 
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of  tax6^  an4  ia^poUs  ta^  of  the  Army:,  BitimiimyB'^xafaaefy 
methodical  .^nd  cMadfBtiouBc.tiid  a  toodigimnpib  to  tU  bife 

officials,  whence  his  sumftme  the  Juftt.":  On  , account,  ctf-' the 
daim&  of  his  aQther  oa  the  inheritajQoe  of  hfif  ^tbsr,  the  tlCdtor 
of  Bavaria,  herded  with  Ffeed^icfc,  tlie  Great  in  the  short 
Bavarian  succesuon  war  of  1778  against- Aiutria.  At  the  peace 
of  Teschen,  which  coDichided  tlw  war^  he  received  6  mHUoit  flc^s, 
which  he  enployed  partiy  in  lefalning  those  ports  ol  his  kiagdom 
Iffhich  bad  hefi^  loat^  and  paitly  is  fa%t>ur  of  his  relatives.  In 
17S5  he  joioed  the  lea^e  of  Gomao  princes  (Deutsche  FUrsten* 
bund)  formed  by  Pnis^ia,  b«t  mthout  prejudice  to  his  neutnalUryi 
TbiMt;  be  remain^  veutcal  during  this  quamoL  between  Anstiia 
and  Prussia,  in  1790.  In. the  {olkming  year  Jie  dedunod'  th* 
crown  of  Poland.  He  refoaed  to  ioin  the  league  against  Fiant6 
(Februaty  7,  1793),  but  wh«n  war  was  declared  hia  duty  to  the 
Empire  necesaitated  bis  tokins  part  in'it>  Even  aftcx  the  peace 
of  Basel  (April  5,  1793)  he  coif tinued  the  war.  But  when  the 
French  anqy,  dusing  the  fUlfrwing  year,  advanced  into  the  heart 
of  Germany,  he  was  compelled  by  Gcnerai  Jourdan  to  retreat 
(August  13,  1796).  He  maintained  Ms  neutrality  ^dtiring 'the 
war  .between  France  and  Austria  in  1805,  but  in  the  foUowii^ 
year,  be  joined  Prussia  agaioBt  France.  After  ,  tb^  disastroos 
battle  of  Jena  he  concluded  a  treaty  ot  pcaite  withf  Napoleon  at 
P06QQ  (December.. XI,  1806)1  and*  wmtinitf  the  ti^  of  laag, 
he  joined  the  Cop|edwati(m.o£  tbe  Rhiiia..  B«t-h«  did  not  tdter 
the  constitution  a^d  advunistnltieik  of  hb  aew  kingdom. ; .  After 
the  .peacaof  Tilsit  (JuJIy  9,  1807)  k«:  .waa  created  by  Napoledn 
graod-duk^' of  Wuww,  but;  hia  wveitignty  ol  Poland  waa  Iktle 
more  thaii  atmunal-  There  wfls  a  kind  of  friandahip  between 
Fr^^rick  Augu^i,tus  and  JK^apoleon,  >  In  1809  Frederick  Augnatua 
fought  .with  him.  against  Austria.  On  seweral  occasions  (1807, 
1842^  li^s)  Napolaon  ^mu. «ot]ertained  at<  Dresden,  and  when, 
on  bis  return  from  hia  disMt'aua  Russian  campaigUf:  he  pasa^ 
^hx9Ugh  Saxoio^  by.  Dresden. . (Decwlbcff  k6»  .iBaa}^  FiediriaM 
Angustusyemainedlxuetoh)g<rifra1aad  ally.  :Itt<waqon^d\rii&g 
April  i3i3  th^t  he  nude-.oviwluiM  to-  Austria,  but  ihe/soon 
aJFtenvards  returned  .to  Uie  side  <rf  tte^FJEcncfc..-  .Wi^  rttautntd 
to  Dresden  on  the  loth  o|E  May  a«d -waftpiecaait  attiie  tcndU^ 
battle  of  August  j6  and  zj,.  in  wfaidi  Napohtfn'a  aimy  and  bb 
O^rn  were  defeated.  He;  feUfiHo  thebaods  of  thelAUiCs  after  their 
entry  into  Leipzig  on  the  19th  of  Octobei:  1813;  add,  although 
h«,r9g)^ned:  his  freedc^  after  jbbe  oongteaaiof  VittiAa,  be  was 
oompeUfid  to  give  up.  the  ngrthem  paTt-*^hreB^6fth*^-of  'his 
kingdom  to  Prussia '^May  art,  i4S«4y.  ettterM  D>re^(iA  -bn 
the  7tb  of  Jviy,  and  was  el:^hu^aatit^4k^^.1lfcIWUiftd  Jby  'his 
pet^e.  The;  r|emaindf;r.  1^  bis. life  ifa»  spent  ia  r^tainng  the 
damag^.  caused  by  t^e  .Napolfmi^c  -wars,  in  d«rek)piilgi  4ba 
agricult^tral.  commerci^  and  inditst^  reaources  of  bis.  kiBgdAm, 
refprpuig  the  administration  o^-  Justiee,  estabUihing  hospitals 
and  .qth^  charit^aEe  institutions,  (tdqwagbig  ittt/aad  BoitooB 
and,  proa|oting  education,  Heihw!k.*<^>^MiMM^in  botatay, 
and  opginated  the  beautiful  park  at.  Filldts.- ,  t  Hk  leign  tbtDugh- 
out  was  characterized  by  justice,  probity,  modeiatien'  and 
pr^denpe.   He  died,  on  tJik  5th -of  May  1827.    !  '  .  ' 

BiBLibcaAFHY.— The  earlier  lives,  by  C.  E.^c^sse  (i8n);'A.  ly. 
Herrmann  (1827),  P<^u  (18^0),  are.  tnore  panegyrics.  On  the  other 
ude  see  Flathe  in  AUge^utnc  detttsc^  JBiosrfiPhie,  and  Bouiger- 
Flathe,'  History  of  Saxony  (2nd  ed^  1867  ff.),  voU.  ii.  and  iU, ;  A. 
Bonnefons,  Un  AUiS  de  NaPoUon,  f^ederic  Auguste,~premier  roi  de 
StiM  .  -  .  (Paris,  1902);  Fritr  Fri^ch,  PoltHk  Sacksens  i8ot- 
fSo3  .(1898)  ;1  P.  Vi^UmAtirk,.  0§aiUiche  MeitMng  .  .  .  iSo6^x8is 
(1902).  There  are  many  pain|}Uets  bearing  on  the  Saxon- question 
and  on  Frederick  Augustus  duriiy;  the  years  1814  and  1815..Q.  Hn.) 

'  FREDERICK  AU0U8TUS  11.  (1797^1854)^  ^  -Sunmy, 
eldest  son  of  prince  Maximilian  and-  of  Car^iBe  Maria  Theresa: 
Parma,  was  bom  on.  the  i8tb  of  May  1797.  The  unsettled 
tim^  in.whifh  his  youth  was:passed  necessitEU^  Ms  frequent 
change  of  residence,  but  care  was  nevertheless  taken  that  bis 
eduiatiop  should  not  be  interrupted,  and  he  also  acquired, 
through  his  journeys  in  foreign  sutcs  (SwitsM-Iand  r8i8,  Monte- 
negro  1S38,  England  and  Scotland  1844)  and  his  intercpy^ 
with  men  df  eii^ikence,  A  special  taste  for  ait  and  for  natunU 
science.  .He washimBeU-acopdlandsc^e-painterandhada&K 


cdlection  of  en^vings  on  copper; '  He  vaa'  tvka  married — 
in  s8z9  (Octaber'7)  to  the  duchess  Cw^e,  fourth  daughter 
(rf  tb^  empenlr  Fk-anda  I.  of  Austria  (d.  May  A2,  and  in 

^8^3  (April  i)  to  Miiia,  daughter  of  Miudmifian  I.  of  Bavaria. 
There  were  no  children  of  either  marriage^  During  the  govern- 
ment at  his  imcles  (Frederick  Augustus  I.  and  Anthony)  he 
took  no  part  in  the  administration  of  the  country,  though  he 
was  the  able  heii;  to  the  crown.  In  1830  a  rising  in  Dresden  led 
to  his  being  named  ^Int  r^^t  of  the  kingdom  along  "frith  King 
Anthony  on  th^.  13th  of  S^tetnber;  and  in  this  ^sitlon  Ins 
popuhirity  and  his  wise  and  liberal  reforms  (ict  instance,  in 
arranging  piMic  audiences)  q>eedtly  qnelldd  all  discontent. 
Ota  the  6th-  eC  June-  i8$6  he  succeeded  his  unde.'  Hiough  he 
administetdd  the  affairs  of  bitf  kingdom  with  enligbtoted  llberdity 
Saxony  ^d  not  escape  the  political  Btorms  which  broke  upon 
Germany  in  1848.  -He  elected  Liberal  minist^,  and  he  was  at 
first  in  favour  of  the  programme  of  German  unity  put  forward 
at  Frankfort,  bot  he  refnsed  to  acknowiedge  the  democratic 
constitution  of  the  German  pu-lSain«it.  This  attitude  led  to 
the  insurrection  at  Dresden  In  May  1849,  which  was  suppressed 
fay  the  help  of  Prussian  troops.  From  that  time  onward  his 
mign  was  tranquil  and  prosperous.  Later  Count  Beust,  leader 
of  the  Austrian  and  feudal  party  in  Saxony,  became  his  principal 
minister  and  guided  his  policy-  oA'  most  occasions.  Wit  death 
occutted  accidentally  through  the  t4>setting  of  his  carriage 
near  BrcBftbUbel^  bctween  limt  and  Wenns  in  Tirol^  (August  4, 
1854).  Frsderick  Augustus  devoted  his  leisure  hours  chiefly  to 
thestndy  of  bbtai^.  He-made  botanfod  excursions  into  different 
countries,  aad  Flora  Marienhad&isis,  oder  Pfiaraen  und  Gebirgs- 
ertm,-gesami^^  btsckrveben,  written  by  him,  was''pubUshed 
at  Prague  by  Kedlerj  1837. 

See  Battiger-Flathe,  History  of  Saxony,  vol.  lii.;  R.  Freiherr  von 
FrvBScn,- Snnnentngen  (2  vou.,  Dresden,  1881);  F.  F.  Graf  von 
hfHUt,.  Aus  d/rti'ineHet  Jahrhimderten  (2  vols;,  1887);  Flathc,  in 
AUg.  ^euische  Biogr.    ■  -  U.  Hh.) 

: ;FVI«KMK  CHARUB  (FRODIUCH  KARL  NltCdLAUS). 
PaiNCE  (iSafr-iSSs),  Prussian  general  field  marshal,  son  of  Prince 
Gfaurlea  of  Prussia  and  grandson  of  King  f^erick  WaHam  HI., 
was  bom  in  Beiiin  <m  the  soth  of  Mapdi  r828.  He  was  educated 
for  the  army,  which  he  entered  on  his  tenth  birthday  as  second 
Uentcuant  in  the  t4tih  Foot  Gimrds.  He  became  first  lieutenant 
in  X844,  and  in  1846  entered  tbe  university  of  Bonn,  where  he 
stayed  Idrtwo  ye«ra,'bang  accompanied  throughout  by  Major 
von  Roonj  afterwards  the  famous  war  minister.  In  1S48  he 
became  a  company  commander  in  his  regiment,  and  soon  after- 
wards  porved  in  the  Schleswig-Holstein  War  on  the  sta^  of  Marshal 
vOn  .Wrangel,  being  prdsent  at  the  battle  of  Sehleswig  (April  23; 
1S4&).  Lateiinjft48iie  became  Rittmeister  in  the  G<a^du  Corps 
cavalry '  regiment,  and  in 'x&f9  ^jor  in 'the  Guard  Hussars. 
£n-  this  year  the  prince  took  part  in  the  campaign  against  the 
Baden  insurgents,  kzid  was  wounded  at  tfie  action  of  V^esbnthal 
wMle  leading  a  despdi&te  charge  against  entrenched  Infantry.' 
After  this  experience  the  wild'coUrage  of  Ws  youth  gave  place 
to  the  unshakable  resolati<Hi  which  afterwards  characterized' 
the  prince's  generalship:  In  1852  he  became  colonel,  and  in 
1854  major-general  and  commander  of  a  cavalry  brigade.  In 
this  capacity  be  was  brought  ok»ely  in  toudi  with  General  von 
Reyhcr,  the  chief  of  the  general  staff,  and  with  Moltke.  He 
married,  in  the  sanie  year,  Princess  Marie  Aniie  of  Anhalt^ '  In 
1857  he  became  coinmandar  of  the  ist  'Quard  Infantry  divl^cnl, 
but  very  dhortiy  afterwards,  on  acjcount  of  disputes  concerned 
with  the  training  medtods  then  in  force,  he  lemgned  the  appoiiit- 
ment.  •*■'  '  . 

In  1858' he  visited  France,  where  he '  minutely  investl^ted 
the  state  of  the  French  army,  but  it  was  not  long  before  he" 
was  recalled,  for  in  i859,  in  consequence  of  the  Franco-Austrian 
War,  Prussia  mobilised  her  forces,  and  Frederick  Charles  waa 
made  a  divisional  commander  In  the  H.  army  corps.  In  this 
;  post  he  wte  given  the  liberty  action  which  b»l  previously  been 
denied  to  him.  About  this  thne  (ig6o)  the  prince  gave  a  lecture 
to  the-  officers  of  his  command  on  the  Fr«ich  army  and  its 
methods,'di0isiibMa&c«-of  «Uid)  (Bhle  nOiUlnkhe  Denkschrifk 
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von  P.  P.K.,  F^aoUwt  oa  Main,  i860)  mdrcnfatedmon  wittely ; 
than  tbe  author  intended,  and  in  the  French  tnndation  gave 
rise  to  much  indiguation  in  France.  In  1861  FVedeiick  Charles 
became  generail  oi  cavalry.  He  was  then  commander  of  tbe  III. 
(Brandenburg)  army  corpa.-  This  post  he  held  from  i860  to  1870, 
except  during  the  campaigns  of  1864  and  1866,  and  in  it  he  dis- 
played his  real  qualities  as  a  troop  leader.  His  seU-imposed 
taslt  was  to  raise  the  military  spirit  of  his  troops  to  the  highest 
|)06sible  Jevd,  and  ten  years  of  lus  continuous  and  ^rou^ 
training  brought  the  III.  corps  to  a  pitdi  of  real  efficiency  which 
the  Guard  c«ps  abne,  in  virtue  of  its  special  recruiting  powers, 
slightly  sorpassed.  Prince  Frederick  Charles'  work  was  tested 
to  Uie  full  when  von  Alvenalebm  and  the  IIL  corps  engaged  the 
whole  French  army  on  the  i6th  of  August  1870.  In  1864.  the 
prince  once  more  fouf^t  against  the  Danes  unda  his  tAA  leader 
"  Papa  "  WrangeL  Tht  Prussian  contingent  under  Frederick 
Charles  fonned  a  OHcps  of  the  allied  army,  and  half  of  it  was 
drawn  £rom  the  III,  coips.  After  tbe  storming  of  the  Dttppel  lines 
the  prince  succeeded  Wrangd  in  the  supreme  command,  with 
Lieutenant- General  Freiherr  von  Moltke  as  his  chief  of  staff. 
These  two  great  s(ddiers  then  planned  and  brilliantly  carried  out 
the  capture  of  thie  idand  of  Alsm,  after  which  the  war  came  to  an 
end. 

In  1866  cam£  the  Seven  Wecb'  War  with  Austria.  Prince 
Frederick  Charles  was  ^ipointed  to  oomiosnd  the  L  Army, 
which  .he  led  through  the  mountains  into  Bohemia,  driving 
before  him  the  Austrians  and  Saxons  to  the  upper  Elbe,  where 
on  the  3rd  of  July  took  place  the  decisive  battle  of  KOniggrfttz  or 
Sadowa.  This  wa3  brought  on  by  the  bxitiative  of  the  leader 
of  tbe  I.  Army,  which  had  to  bear  the  brunt  of  the  fighting  until 
the  advance  of  the  II.  Army  turned  the  Austrian  flank.  After 
the  peace  he  returned  to  the  lU.  army  corps,  which  be  finally 
left,  in  July  1870,  when  appointed  to  command  the  II.  German 
Army  in  the  war  with  France.  In  the  early  days  <A  the  advance 
the  prince's  ruthless  energy  led  to  much  friction  between  the 
L  and  IL  Azmies  (see  Frahco>Geuiam  Wai)  ,  whilehis  strategical 
mistakes  seriqusly  embarrassed  the  great  headquarters  staff. 
ThjB  advance  the  Q.  Army  beyond  the  Saar  to  the  MoseUe 
and  from  that  river  to  the  Meuse  displayed  mfse  enogy  than 
careful  strata,  but  herein  at  least  the  "  Red  Prince  "  (as  he 
was  called  from  the  colour  of  his  favourite  hussar  uniform) 
was  in  thorough  sympathy  with  the  king's  headquarters  on  the 
one  hand  and  the  feeHngs  of  the  troops  on  the  other.  Then  came 
the  discovery  that  the  French  were  not  in  front,  but  to  the  right 
rear  of  the  II.  Army  (August  AlveoslelKn  with  the  III. 
corps  held  the  French  to  their  ground  at  VionviUe  while  the  prince 
hurried  togeUier  his  scattered  forces.  He  himself  directed  with 
superb  tactical  ^ill  the  last  efforts  of  >lJie  Germans  at  Vionville, 
and  the  victray  of  St  Privat  <m  the  zSth  was  due  to  his  leadership 
(see  M£Tz),  which  shcme  all  iha  more  by  contrast  with  the  failures 
of  th^I.  Arn^atGravelotte.  The  prince  was  left  in  command  of 
the  forces  which  blodcaded  Baaaine  in  Metz,  and  received  the 
surrender  of  that  place  and  of  the  last  remaining  field  army  of  the 
enemy.  He  was  promoted  at  once  to  the  rank  of  general  field 
marshal,  and  shortly  afterwards  the  II.  Army  was  despatched 
to  aid  in  cnudiing  the  newly  oi^anixed  army  of  the  French 
republic  on  the  Loire.  Here  again  he  retrieved  strategical  errors 
by  energy  and  tactical  skill,  and  his  work  was  in  the  end  crowned 
by  the  victory  of  Le  Mans  on  the  lath  of  January  1871.  Of 
all  the  subordinate  leaders  on  the  German  side  none  enjoyed  a 
greater  and  a  better  deserved  reputation  than  the  Red  Prince. 

He  now  became  inq>ector-gener«lof  the  3rd  "army  in4>ection," 
and  a  little  later  inspector  of  cavalry,  and  in  the  latter  post  he  was 
largely  instrument^  in  bringing  the  German  csmdry  to  the  degree 
of  j)erf  ection  in  manceuvre  and  general  training  which  it  gradually 
attained  in  the  years  after  the  war.  He  never  ceased  to  improve 
his  own  soldieriytqualities  by  further  study  and  by  the  conduct  of 
manoeuvres  on  a  large  pcale.  His  sternness  of  character  kept 
him  aloof  from  the  court  and  from  his  own  family,  and  he  spent 
bis  leisure  months  chiefly  on  his.  various  country  estates.  In 
187  2  and  in  x8Sa  he  ti^v^kd  in  the  Meditanuuean  and  the  Neu' 
Ea^.  He  died  on  the  istb  of  Jione  zSfts  at^Klcili-GUcBicke 


ileal  BerUnisnd  was  buried  at  the  adjactiit  chnrCh  of  NifccdtikDe. 
His  'Uiinl  dai^hter,  Princess  Lotdae'  Margareta,  was  married, 
in  March  iSy^/td  the  duke  of  Connaught. 

FREDERICK  HENRY  (1584-1647),  prince  xH  Orange,  the 
youngest  child  of  William  the  Silent,  was  bom  at  Delft  about 
six  months  before  his  father's  assassination  on  the  19th  of  January 
r  584.  His  mother,  Louise  de  Colighy ,  was  daughter  of  the  famous 
Huguenot  leader,  Admiral  de  O^igny,  aiid  was  the  fourth  wife 
of  Wilfiam  the  Silent.  The  boy  wad  trained  to  bnns  by  his  elder 
brother,  Maurice  of  Nassau,  oneof  the  first  generals  of  his  age. 
On  the  death  of  Maurice  In  1625,  Frederick 'Henry  succeeded 
him  in  his  paternal  dignities  and  estates,  and  also  m  the  stadt- 
iMolderabcs  of  the  five  provinces  <rf  Hdlaad,  Zedand,  Utrecht, 
Overysd  and  Gdderland,  and  in  the  imp(»tant  posts  of  obtain 
and  admiral-general  of  the  Union.-  Frederick  Henry  proved 
himself  scarcely  inferior  to  his  brother  as  a  general,  and  a  far 
more  capable  statesman  and  politician.  During  twenty-two 
years  he  remained  at  tbe  head  of  affairs  in  tbe  United  Provinces, 
and  in  his  time  the  power  of  the  stadtholderate  reached  its  highest 
point.  The  "  Period  of  Frederick  Heniy,"  as  it  is  iisually  styled 
by  Dutch  writers,  is  generally  acccnrnted  the  golden  age  of  the 
republic.  It  was  maiked  by  great  Inilitaiy  and  naval  triumphs, 
by  world-^de  maritime  and  commercial  expanaran,  and  by  a 
wondedrfuloutburst  of  activity  in  the  domains  of  art  and  literature. 
The  diief  military  exploits  of  Frederick  Heniy  were  the  si^es 
and  captures  of  Hotogenbosch  in  1639,  of  Maastricht  in  1633, 
of  Breda  in  i637,of  Sas  van  Ohent  in  1644,  and  <rf  Htdstfn  1645. 
During  the  greater  part  of  his  adttinbtration  the'alUance  with 
France  against  Spain  had  been  the  pivot  of  Frederick  Henry's 
foreign  policy,  but  in  his  last  years  be  sacrifice  the  French 
alliance  for  the  sake  of  concluding  a  separate  peace  with  Spain, 
by  which  the  United  Provinces  <^tained  from  that  power  all  tbe 
advantages  for  which  they  had  for  ^hty  years  been  omtending. 
Frederick  Henry  died  on  the  14th  of  Mardi  1647,  and  was'buried 
with  great  pomp  beside  his  father  and  brother  at  Delft.  The 
tre^y  of  MUn^cr,  ending  the  long  struggle  between  the  Dutch 
and  tlw  Spianiands,  was  not  actiuilly  Signed  until  the  -30th  dL 
Jamiaiy  it^i  the  illness  and  death  of  the  stadtholder  having 
catsed  a  dday  in  the  n^tiations.  Frederick  Henry  was  married 
in  1625  to  Amalia  von  S^ms,  and  left  one  son,  vmiiain  II.  of 
Orange,  and  four  daughters. 

Frederick  Henry  left  an  account  of  hia  cttmpaigns  in  his  MStnoires 
de  Fridirie  ffcArt: (Amsterdam.  1743).  Bee  Cair^?ridg$  Uo4.Hi3i. 
vol.  iv.  cbap.  34,  and  the  bibliography  on  pt  931. 

FREDERICK  LOUIS  (1707-1751),  prince  of  Wales,  eldest  son 
of  George  II.,  was  bom  at  Hanov»-  on  the  20th  of  January  r707. 
After  his  grandfather,  George  I.,  became  king  of  Great  Britain 
uid  Irdand  in  1714,  Frederick  wks  known  as  duke  of  Gloucester' 
and  made  a  knd^t  of  the  Oarter,  having  previous^  been  be- 
trothed to  WUhdmhu  Serbia  Dorothea  (1709-1758),  danghttf 
of -Fredoick  William  I.,  kii^  irf  Pru»ia,  and  uster  of  Frederidc 
tfa«  Great.'  i^iou^  he  was  anxious  to  many  this  lady,  the 
match  was  rendered  impossible  by  the  dislike  of  George  II.  and 
Frederick  William  for  each  other.  Soon  after  Ms  father  became 
king  in  1737  Frederick  took  up  his  residence  in  England  and  in 
1729  was  created  prince  of-  Wales;  but  the  relations  between 
George  II.  and  his  soft  were  veiy  unfriendly,  and  there  existed 
between  them  the  jealousy  which  Stubbs  caJls  the  "  incurable 
bane  of  royalty."  The  faults  were  not  all  on  one  side.  The 
prince's  character  was  not  attractive,  and  the  king  refused  to 
make  him  an  adequate  allowance.  In  1735  Frederick  wrote, 
or  inspired  l^e  writing  of,  the  Histoire  du  prince  TiH,  a  book 
containing,  offentive  caricatures  of  both  Ung  and  qtieen;  and 
Losing  no  <^^Mrtaiiity  of  irritating  his  father,  **  he  made,"  tayi 
Lecky, "  h^  court  the  apedal  centre  of  opposition  to  the  govmi- 
ment,  and  he  exerted  all  his  influence  for  the  ruin  of  Walpole." 
After  a  marriage  between  the  prince  and  Lady  Diana  Splicer, 
aftearwards  the  wife'  of  John,  4th  duke  of  Bedford,  haid  been 
frustrated  by  Walpole,  Frederick  was  married  In  April  1736  to 

"1  Frederick  was  never  actually  created  duke  of  Gloucester,  and 
When  he  was  raised  to  the  peer»e  in  1736  it  was  as  duke  of  &Iii^urgh 
only.   See  G.  £.  C(okayiie),  Cimpt€t9  FtefH*,  mh  "  Gloacester." 
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Atigasta.(i.jz9^E7yx),  diuigfatev  o(  Ffedinck  IL}  da^of-iSftiR- 
Gottu,  a  unioQl  which  was  welcoii]ied'by  his.p«tentd,  Imtiriwih 
'ledtofuzthertMUble-bettreenfiitUrctedsoiL.  UtatgbpBOpoM 
to  allow-  tht'pUiitoe  £50,000  »  yen;  but  tlnswim  wa»  nguded 
ai  insuffideiit  by  the  lafter,  wboM  appeal- 1»  pttliaineati  was 
vnsuccessfuL  Af t«  tlw  birtb  oCius  first  child,  Anguata,  ia  d70j7, 
Frederick  was  ordered  by  Uie  king:  to  cfiiitlSt  James'  Palscei-aiKl 
the  foreign  aihbassadors  were  requested  to  xefraia  &am  visiting 
•him.  The  relationsbetweeuthetwowetbnow  woraothaotbefoBa. 
In  1745  George  li.  refused  to  all6whia8ontooommftndtheBrifciih 
army  against  the  Jacolatcs.  On  the  20tfa;.of  Mardh  i73i  .the 
prince  died  in  London,  and  was  baiied  ii»;1liKtotniiaiLec  Abbey. 
He  left  fire  sons  f.nd  two  dau^ters.  [The  ions  wene  ^Gisofgfe 
(afterwards  King  George  III.),  Edward  Augustus,  dukprcif  York 
uid  Albany  (173^1767),  WilUam  Hemy,  dnke  ol  Gloucester 
and  Edinburgh  (i743-iao5),  HmyFxedorickrduhieof  Ctuubev- 
land  (1745-1790),  and  Frederiok  Wiltian  (1750-71765);  .*h? 
daughters  were  Augusta  <i73^''>ft<9)t  mfeiof,  Charks  WilUais 
Fetdinand4ukeofBrunBinck,andCaj»lineMadldaiCi95X--i775)h 
wife  of  Christian  VO^,  king  of  Demnbrk.  1 

See  Loid  Hervey  of  Ickworthi  Memoirs  flu  Riign  of  George  11^ 
edited  by  J.  W.  Croker  (London,  1884) ;  Horace  Walpole,  Memoirs 
of  the  Reign  of  George  XI.  (London,  1847) ;  and  Sir  N.  W.  Wraxafl. 
Memoirs,  edited  by  H.  B.  Wheatley,  vol.-  il'  (London,  I884). 

FREDBRICk  WILUAM  I.  (i688-i7i(o^y  king  of  Pruttia,  son 
of  Frederick  I.  by  his'second  marriage'  ^ws  bofa'<on  tho'T5Ch 
of  Atigost  1688.  He  BpeM  aebnsidifrable  thneineatly  yovth  at 
the  court  of  his  grandfather,  the-  elMtor  Ernest  Ai^nstus  of 
Hanover.  On  his  return  to  BtfUli  h^  was  i^ced  under  Oener^ 
von  Dohna  and  Count  Flokensteln,  who  trained  him  to  the 
energetic  and  regular  habits  Which  ever  afterwards  cfaaraeterized 
him.  He  was  soon  imbued  with  a  passion  for  laiUtary  life,  and 
this  was  deepened  by  acquaintanceitritfa  thednkeof  MarttxKou^ 
(i7o<>),  Prince  Eugene,  whom  he  visited  -durfog  the  siege  ol 
Tmimai,  and  Prince  Leop(M  ol  Afth^  (die  OldiDeasauer 
In  hearly  every  respect  he  wte  the  o^iposite  of 'his  father,  bsnrin^ 
frugal,  simple  tastes,  a  passionate  t^per  and  a  detcmihM  iriU. 
llirotighout  his  life  he  was'  al«aytf  the  i^nMectorof  tliediiireh«itd 
of  religion.  But  he  detested  -religiottd  quatiels  and  was  very 
tolerant  towards  his  CathoHt  ral^cts,  except  the  Jesuits, 
ms  life  was  simple  and  puritanical,  bdQgfirtHldedoatfae  teaching 
of  the  Bible.  He  was,  however,  food  fif  hiuttiag  and  sdmewfaat 
given  to  drinking.  He  intensely  disliked  the  Freodi,'  and  highly 
disapproved  of  the  imitatloft  of  their  ntanners  by  his  father  and 
his  court.  When  he  came  to  the  throne  (February  aj,  1713)  his 
first  act  was  to  dismiss  from  the  palaceevery  unBeeessary  official 
and  to  regulate  the  royal  household  on  principles  of  the  strictest 
parsimony:  The  greater  part  of  the  beautiful  furniture  waa 
sold.  His  importance  tbr  Pilussia  is  twofold  r  In  Internal  ipolitics 
he  laid  down  principles  which  continued  to  be  f (^w«d  long  after 
his  death.  This  was  a  province  pee«&u:ly>9uiCcd  to  Us  genius; 
be  was  one  of  the  greatest  administrators  wto  have  eVerwocdtbe 
Prussian  crown.  His  foreign  policy  was  less  successful,  though 
under  his  rule  the  kingdbm  acquired  some  estensioii  of  territory. 

Thus  at  the  peace  of  Utrecht  (April  ii>  1713),  after  the  War 
of  the  Spanish  Succession, '  be  acquired  the  greater  part  of  the 
duchy  of  Gelderiand.  By-the  treaty  of  Sdiwedt,CDDdudedwith 
Russia  on  the  6th  of  October,  he  was  asiured  of  an  important 
influence  in  the  solution  of  the  BfCltic  question,  which  iduring 
the  long  absence  of  Charles  XII.  had  bec<nne  burning;  aod 
SwMish  Pomerania,  as  far  as  the  Peene,  was  occupied  by  Priiasia. 
But  Charles  XII.  oA  his  return  turned  i^alfast  the  kingj  tfanqgh 
without  success,  for  the  PomerftniacfcfliniAign  of  Z7i5  ended  in 
favour  of  Prussia  (fall  of  Straisimd,  Dec^ber'az).  IIrs  raaUed 
Frederick  William  I.  to  maintain  a  more  indepratdent  'attitude 
towards  the  tsar;  he  refused,  for  eicami^,  to  provide  him  with 
troops  for  a  campaign  (in  Scfaonen)  against  the  Swedes.'  When 
on  the  18th  ol  May  i7i8,in  viewaf  the  disturbanocs  in  Mec^blen* 
burg,  he  signed  at  HavetbergthealManoewitii  Russia, heconfined 
himself  to  taking  up  a  defensive  attitudtt,attd,ott  the  other  hatod, 
on  the  14th  of  August  1719  also  entered  into  relations  with 
his  former  enemies,  Engladd  and' Hftnover.  And  io;  by  the 
treaty  of  Stockhohn  (Febnnu^      r^ac^,  Frederick  WiHiasn  i 
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sticceddeA.uk.qbtftiaulstlie.>coQsetit  of  Stafed  ta  tbotscssktaof 
ffiat  pattttf  PoDieziaaia  ndikfa  b»hsd:  odooiMsd  (Uaidom,  W^Utt, 
-Stebtia^-  flSther  Pbmoeaiua,  eaatfrf^tbe  Pacne)  in  letaot-foi.a 
payment  of  3,ooo,Dbailhalcrs. 

-  While  Frederick  WilU^  L  isuocepded  in  carrying  Ms  wishes 
into  effect  in  this  direction,' he  itras  unable  to  realiee  another 
pmiect.wfaiobJiehadnnich  at  heart,  namely,  the- Russian  succcs- 
aiatB  (o  the  Lower  Rhine  duchies  of  JAlicfa  and  Btig.  ■  The  treaty 
concluded  in  1725- at  Vienna -tietweea  the  empe^  and  .  Spain 
brou^ithe  whtski  of  this  queatien  iipiftgain,  foir  bctlraides  had 
pledged  themselvlesf  o  supportthePalafeinate-Sulzbath  aucQcsaMfa 
(ia  the  event  of  tha  FiAstinat6-Neubetg  line  becoming  extinct). 
FTedwrick  WilUaint  tamed  forhdp  tothe  westienipofireib,£B^aiid 
xbA  ¥taDc%  arid  secured  it  by  the  treaty  of  alliance  signed  at 
HerrenhauseD  on  the  3rd  of  September  1725  (Leagueof  Hanover) . 
But  since  the  ivreatem.  powers  r  soon  sought  to  use  the  militaiy 
strength  of  Prussia  fori  their  own  ends,  Fsederick  ^in  turae^ 
towards  the  east,  strengthened  aboiraaUhisvdiatioiiswithRiussia, 
vhich  ;had  oontinued.  to  be  good,,  and.  finaBy^  by  the  treaty  of 
Wtisteifaauseo  (October  13,1726;  oatifiedat  Bedin,  December  33, 
1 728) ,  even  allied  himself  with  his  former  adveraucy,  the  court  of 
Vienna;  though  this  toea^onlyimperfbctlysafeguardedfomaUa 
interests^  inasnmch  aslFrsderick  WilUiin  consented  renevmcc 
his  claims  to  JQHoh.  i  BntAsinthefdlloviingyefttSitfaaiEiinDpean 
sittiatiBn'tiecame  nnre  and  mfwe  fivouBablc  t»  the  house  ol 
Halisbuig,  theilattetf  biagan  to  try  torHritbdrav  part  4f  the  con- 
cessicffls  which  it>A&d  made  to  Frederick  IWilUan.  Asiearly  as 
X728  Dttsseldorf,  the;o(^»ital,  waa  occluded  frtnu  the  guantiitee  ol 
Berg.  Nevertheless,intbeWaEof  the  Polish  Successionagoinst 
France  (i794>i73;5)^  Frederick!  William  remained  faithful  to  the 
empen^a  cause,  and  sent  atfauxiliary  force  of  io,Q0»alen.  The 
peace  of  Vienna,  which  terminated  llie  war,  led  to  a  rei:onciliation 
between  France  and  Austria,'  vtid  so  to  a  further  estraogement 
between  Frederick  William  and  the  emperor.  MoreovH*,  in  1 738 
the  western  powers,togeUier  with  the  emperor,  insisted  in  identi- 
cal nofees  on  tbe  recognition  of  the  nnpCTOr'B  ri^t  to  decide  the 
question  of  the  s^ccessiod  !h  the  Lower  Rhine  diichiesl  A  breach 
with  the  emperor  was  now  inevitable,  and  this  espjains  why 
in  a  last  treaty  (April  5, 1739)  Frederick  WUliaa  obtained  from 
France  a  guarantee  of  a  pert,  at  least,  of  Bog '  (excluding 
Diisseldorf). 

But  Frederick  William's  failures  in  foreign  policy  were  more 
than  compensated  for  by  his  ^lendid  services  in  the  internai 
admbiiatrationof  Prus^.  He  saw  the  necessity  of  rigtdeconomy 
hot  only  in  his  private  life  but  in  tlie  whole  administration  of  the 
state.  During  his  reign  Prussia  obtained  for  the  first  time  a 
centralized «&duniforn£naneial  administration.  Itwaistheking 
himself  who  composed  and  wrote  in  the  year  1732  the  famous 
instruction  for  the  general 'dbectory  (GeneraU^ikttiHum)  of 
war,  finance  and  domains.  When  he  died  the  income  of  the  state 
was  about  seven  nuUton  tbaters  dx  ,050,000).  The  consequence 
was  that  he  paid  off  the  ddsts  incuned  by  his  father,  and  left  to 
Ms  successor  a  wdl  filled  treasury.  In  the  administration  of 
the'  domains  he  made  three  innovations:  (i)  the  private  estates 
of  the  king  were  turned  into  domains  of  the  crown.  (August  13, 
1713);  (2)  the  freeing  of  the  serfs  on  theioyal  domains  (March 
22,  1719);  (3)  the  coMversion  of  the  hereditary  lease  into  a 
short -term  lease  on  the  basis  of  productiveness.  His  industrial 
policy  was  inspired  by  .tbe  mercantile  spirit.  On  this  accoupt  he 
fMbade  Uie  import^oncf  foreign  manufactures  and.tbe  expwt 
ef  raw  materials  from  hcnne,  a  policy  which  had  a  very  good 
effect  on  the  growth  of  ' Prussian  industries.  ' 

'-Tin  wo^  <rf  internal  ec^onizatian  hccfttded  on  with  eqitaial 
seal.  Moit  notable  of  aJI  was  his  r^taAfMrmMfli.'of  East  Pnissia.to 
which  he  devoted  six  million  thalers  (c.  i£ooo,ooo).  His  policy  in 
respeot  of  the  towns  was  motived  largely  by  fiscaloonsideratlonsj 
but.  at  the  same  time  he  tried  also  to  improve  their  municipal 
admimstration;  for  ezam^,  in  the  matter  of  buildings,  of  the 
letting  of  domain  lands  iad  of  the  collectionof  theeKciseua  towns, 
Frederick;  William  had'many  opponents  among  thenoblesbeeatise 
he  pressed  on  the  abaliti<m-of  the  old  feudal  rights,  introduced 
in  East  Prussia  and  LithnaAi&  a^  general  land  tax  j(tbe  GeMnl- 
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At^etuduss);  and  fin^y  in  I739:atucked  iua  Special  edict  the; 
.Le^M)       liie  ex[vcrpiiatioD'a£' the  peasaBt'-proprietDra: '  Hie' 
did  botfaing  tor  the  highn  karmiig,  and  «twB'  brushed  the  i^d- j 
aophex  Christian  Wolff  at  forty-eight  hbnzs^  notice  "  oa  pain  of 
'the  h^ter,"  for  teaching,  as  bsi  b^ieved,  iataUit  'doctrines.  | 
Alterwardshemodified  his  fudgmnttinfaTOurofWolff,  and  even,  { 
-in  1739,  necoAnwnded  the  study  of  his  works.   He  established ' 
many  Tillage  schools,  i^ch'  he  often  visited  in  peisdn;  and  after ; 
rthe  year  1717  (October  23)  all  Prussian  parents  were  obliged  to ' 
send  thdr  children  to  school  {Sckidman.g) .   He  ivas  the  ic^iecial 
iriend  of  the  Franckische  Stiftun^en  at  Halle  on  the  Saale. 
Under  him  the  people  flourished;  and  although  it  stood  in  awe 
ol  his  Vehement  ^irit  it  respected  him  for  his  firmness,  'bis 
honesty -<rf  purpose  and  his  love  of  justice.   He  was  devOted 
also  to  hiS'  annyi  the  number  of  which  he  raised  from  38,000 
to  83,500,  so  that  under  him  Prussia  become  the  tidrd  military 
power  in  the  world,  coming  next  after  Ruasiasmd  France.  TlieFe 
was  not  a  more  thoroiighly  drilled  or  letter  aiqxiinted  fotct. 
The  Potsdam  guard,  made  up  of  gfaats-cdUected-fcom  all  parte 
Af  Europe,  sometimes  kldna^^ed,  was  a  sort  of  toy  with  whidh 
he  amused  himself.   The  reviewing  of  his  troops  was  his  chief 
pleasure.   But  he  was  also  fond  of  meeting  his  friends  in  the 
evening  in  what  he  called  his  Tbbacco-GoUege,  where  amid  clouds 
of  t<^9&ctio^oke  he^ot  only  discussed  affairs  of  state  but  heard 
the  newest  "  guard-room  jokes."'  Hedioiion  the  jisC  of  May 
1 740,  teaving  behind  him  his  wido wy  Sophia  Dorothek  of  Hanover, 
-nhom  he  had  married  on  the  a6th  of  November  1706.  His  son 
vas'  Fiedaick  the  Great,  'vtn  was  the  opposite  of  Frednick 
Willinm.   Tins  oppoaitkni' became  so  stnnig'in  1730  that  thb 
crown  i»ince  fled  from  the  court,  and  was  later  Arrested  and 
brought  before  a  court-martialt   A  reconciliation  was  brought 
about,  at  first  gradually^   In  later  years  the  relations  between 
father  and  son  came  to  be  of  the  best  (see  Fbedesicx  II.,  king 
of  Prusaa).' 
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FRBDIRICK  WXLUAM  IL  (1744-1797),  lung  of  Prussia, 
son  of  Augustus  William,  second  son  of  King  Frederiek<William 
I.  and '  of  Louise  Amalie  of  Brunswk^  sister  of  the  wife  ci 
Frederick  the  Gteat^  was  boom  at  Bciiin  en  the  asthof  September 
1744,  and  became  hdrtotfae  throne  on  hi&  £ather*sdeathin  1757. 
The  boy  was  of  an  easy-going  and  pteasure-doving  disposition, 
averse  from  sustained  effort  of  any  kind,  and  sensual  by  nature. 
His  marriage  with  Elisabeth  Christine,  daughter  of  DukeCharles 
«f  Brunswick,  contracted  in  1765,  was  dissolved  in  1769,  and  he 
soon  afterwaida  muried  Ftedcrika  Lonis&r  daughter  of  tlw  lafad* 


-giave  Lonis  IXi  ttt  Hessfe-Dazmstadt.  Aitbough  he  had  -'a 
.numerous  family' j^yrhis  wife,  he  was  completely  under  the  in- 
iflaeqoe  jot  his-  mistress, .  .WiUMlmine-  Enke,  >  afterwards  cseated 
Cbutess  Lichteaaii,<a.-#aman  of  strong  mtsllect  and  mudi 
ambitioin.  He  wasia  man  of  singular^  handsome  presence,  not 
-TOthout  mental  qualities  of  a  h^  order;  he  was  devoted  to  the 
arts-— Beethoven  and  Moiiart  enjoyed  his  patronage  and  bis 
private  orchestra  had  a  Euiopean  reputation.  £at  an  artistic 
temperament  was  hardly  that  required  of  a  king  of  Prussia  on 
the<eve  of  Uie  Revolution;  and  Frederick  the  Great,  who  had 
em^^oyed  him  in  various  services — notably  in  an  abortive  cob- 
fidentiaimisfaon'tothfrcourtitfRussiain  x78o'*'Opeiily  expressed 
his*  misgivinga  as  to  lihe  character  of  the  prince  and  his  suf- 
rouiidinE^. 

The  misgivings  were  justified  by  the  event.  Frederick 
Vi^lliam's  accession  to  the  throne  (August  17, 1786)  was,  indeed, 
f dBowed  by  a  series  of  mebsuiesfor'Hghtening  the  burdeos  of  tht 
peoiile,'reforBaingthe:<9presdTe  Fnsnch  syafceAi  of  taxrcollecthig 
int^>dnoed'by  Frederick,  end  encooxai^ng  trade  by  the  diminu- 
tion of  customs  dues  and^he  making  of  roads'  and  canals.  This 
gave  the  new  king  lUiich  i^pularity  with  the  mass  of  the  people; 
while  the  educated  classes  were  pleased  by  his  removal  of 
Frederick's  ban  on  the.  German  language  by  the  admission  ef 
German  writers  to  the  frussian  Academy,  and  by  the  active 
encouragement'  givoi  to  schools:  ajid  universities.  But  these 
reforms  were  vitiated  in  their  source.  In  178^  Frederick  William, 
then  prince  of  Prussia,  inclined,  like  -mBny  sensoal  natures,  . to 
myBticbm;had  joined  t)is  Rosicrucjuis,  ajtd  had  fallen  under  the 
influence  ot  Jobann  Christof  ■  WCUner  (1732-1800),  and  fary  him 
the  royal  pdicy  was  hi^nred.  Wdllner,  whom  Frederidc  the 
Great  had  described  as  a  ''  treacherous  and  intriguing  priest," 
had  started  life  as  a  poor  tutor  in  the  fapaily.of  Genera^  von 
Itzenplitz,'  a  noble  ol  the  mark  of  firandenbiurg,  had,  after  the 
geneial's  death  and  to  the  scandal  oi  kinjf  and  nobility,  married 
the  general's  datigfater,  and  with  his  mother-in-law's  assistance 
settled  down  oaa  smaUratate.  By  his  practioalexperimentsa;nd 
by  his  writings  he  gained  la.considerable  reputati<m  as  an  econo- 
mist; but  his  ambition  was.not  content  wirii  this,  and  he  sought 
to  extdnd  his  influence  by  joimng  first  the  Freemasons  and  after* 
wards  (1779)  the  Rosjqrucians.  IVttUner,  with  his  impressive 
personidity  and  easy  if  superficial  eloquence,  was  just  the  ma^ 
to  liead  a  movement  of  this  kind.  Under  his  influence  the  order 
^iread  rapidly,  and  he  soon  found  himself  the  supreme  director 
(Oberhauptdirektor)  of  some  46  "  !d,rcles,"  which  included  in  their 
membership  princes^officersand  hi|^  officials.  As  a  Rosicrucian 
WoUner  dabbled  in  alchemy  and  other  mystic  arts,  but  he  also 
affected  to  be  zealous  for  Christian  orthodoxy,  imperilled  by 
Frederick  II. 's  patronage  ctf  "  enlightenment,"  and  a  few  months 
before  Fted^ck's  death  wrote  to  his  friend  the  Rosicrucia^ 
Jk>hann  Rudol{di  von  Bischoffswprder  (1741-1803)  that  hj^ 
highest  ambition  was  to  be  placed  at  the  head  of  the  relijjovs 
department  the  state  "  as  an  unworthy  instrument  in  the  hand 
of  Ormesus  (the  prince  of  Prusaa's  Rosicrucian  name)  "  for 
the  t>uxpo3e  of  saving  milliMis  of  souls  from  perditionand  bringing 
back  the  whole  country  to  the  faith  of  Jesus  Christ." 

Such  was  the  man  whom  Frederick  William  II.,  immediate^ 
after  his  accession,  called  to  his  counsels.  On  the  36th  of  August 
1786  he  was  appointed  privy  councillor  for  finance  {Gebeimer 
Oberfinamrath) ,  and  on  the  snd  of  October  was  ennobled. 
Though  not  in  name,  in  fact  he-  vas  prime  minister;  in  all  jnr 
temal  affairs  it  was  he  who  ^dded;  and  th?  fiscal  and  economic 
reforms  <^  the  new-  reign  were  the  a|^Ucati<m  of  his  theories. 
BiAchoffswerder,  tooj  still  a  simple  major,  was  called  into  the 
king's  counaeb;  by  1789  he  was  already  an  adjutant-generaL 
ThvBt  were  the  two  men  who  enmeshed  the  king  in  a  web  (rf 
Rosicrudui  mystery  and  intrigue,  which  hampered  whatever 
healthy'  development  of  his  policy  might  have  been  possible, 
and  led  ultimately  to  disaster.  The  opposition  to  Wttllner  w^ 
indeed,  at  theoutset  strong  enough  to  prevent  bis  being  entrusted 
\^itfa  the  department  of  religion;  but  this  too  in  time  was  over- 
come, .and  on  the  3rd  of.Jqly  1788  he  was  appointed  active 
priry  Cou^dllor  of  state  and  of  justice  and  head  of  the  spiritual 
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department  for  Lutheran  and  Catholic  affairs.  War  was  at 
once  declared  on  what — to  use  a  later  term — we  may  call 
the  "  modernists."  The  king,  so  long  as  Wdllner  was  content 
to  condone  his  immorality  (which  BischoSswerder,  to  do  him 
justira,  condemned),  was  eager  to  help  the  orthodoz  crusade. 
Oa  the  9th  of  July  was  issued  the  famous  religious  edict,  which 
forbade  Evangelical  ministers  to  teach  anything  not  contained 
in  the  letter  of  their  official  books,  proclaimed  the  necessity  of 
protecting  the  Cliristian  religion  against  the  "  enlighteners  " 
{Au/kl&rer),  and  placed  educational  establishments  under  the 
supervision  of  the  orthodox  clergy.  On  the  iSth  of  December 
a  new  censorship  law  was  isstwd,  to  secure  the  orthodoxy  of  all 
published  books;  and  finally,  in  1791,  a  sort  of  Protestant 
Inquisition  was  established  at  Berlin  (Immediat-Examinations- 
commissum)  to  watch  over  all  ecclesiastical  and  scholastic 
appohitments.  In  hb  zeal  for  orthodoxy,  indeed,  Frederick 
>^lliam  outstripped  his  aunister;  be  even  blamed  WttUner's 
**  idleness  and  vanity  "  for  the  inevitable  failure  of  the  attempt 
to  regulate  opinion  from  above,  and  in  1794  deprived  him  of  one 
of  his  secular  offices  in  order  that  he  might  have  more  time 
"  to  devote  himself  to  the  things  of  God  " ;  in  edict  after  edict 
the  king  continued  to  the  end  of  his  reign  to  make  regulations 
"  in  order  to  maintain  in  his  states  a  true  and  active  Cfariitianity, 
as  the  path  to  genuine  fear  of  God." 

The  effects  of  this  policy  of  blind  obscurantism  far  outwughed 
any  good  that  resulted  from  the  king's  well-meant  efforts  at 
economic  and  financial  reform;  andieven  this  reform  was  but 
qnsmodic  and  partial,  and  avoke  ultimately  more  discontent 
than  it  allayed.  But  far  more  fateful  for  Prussia  was  the  king's 
attitude  towards  the  army  and  foreign  policy.  The  army  was 
the  fonndatton  of  the  Prussian  state,  a  truth  which  both 
Frederick  William  I.  and  the  great  Frederick  had  fully  realized ; 
the  army  had  been  their  first  care,  and  its  efficiency  had  been 
maintained  by  their  constant  personal  supervision.  Frederick 
William,  who  had  no  taste  for  military  matters,  put  his  authority 
as  "  War-Lord  "  into  commission  under  a  supreme  college  of 
war  {Oberkriegs-CoUegium)  under  the  duke  of  Brunswick  and 
General  von  Mtilendori.  It  was  the  beginning  of  the  process 
that  ended  in  xSo6  at  Jena. 

In  the  drcunutances  Frederick  William's  intervention  in 
Eun^pean  affairs  was  not  likely  to  prove  of  benefit  to  Prussia. 
The  Dutch  campaign  of  1787,  entered  on  for  purely  family 
reasons,  was  indeed  succesdul;  but  Prussia  received  not  even 
the  cost  of  her  intervention.  An  attempt  to  intervene  in  the  war 
of  Russia  and  Austria  against  Turkey  failed  of  its  object;  Prussia 
did  not  succeed  in  obtaining  any  concessions  of  territory  from 
the  alarms  of  the  Allies,  and  the  dismissal  of  Hertzberg  in 
1791  marked  the  final  abandonment  of  the  anti-Austrian  tradi- 
tion of  Frederick  the  Great.  For,  meanwhile,  the  French  Revolu- 
tion had  entered  upon  alarming  phases,  and  in  August  1791 
Frederick  William,  at  the  meeting  at  Pillnitz,  arranged  with  the 
emperor  Leopold  to  join  in  su[^>orting  the  cause  of  Louis  XVI. 
But  ndther  theking's  chaiactor,  nor  the  confuuon  of  the  Prussian 
finances  due  to  his  extravagance,  gave  promise  of  any  effective 
action.  A  formal  alliance  was  indeed  signed  on  the  7th  of 
February  1792,  and  Frederick  William  took  part  personally  in 
the  campaigns  of  1792  and  1793.  He  was  hampered,  however, 
by  want  of  funds,  and  his  counsels  were  distracted  by  the  affairs 
of  Poland,  which  promised  a  richer  booty  than  was  likely  to  be 
gained  by  the  anti-revolutionary  crusade  into  France.  A  subsidy 
treaty  with  the  sea  powers  (April  19, 1794)  filled  his  coffers;  but 
the  insurrection  in  Poland  that  followed  the  partition  of  1793, 
and  the  threat  of  the  isolated  intervention  of  Russia,  hurried 
him  into  the  separate  treaty  of  Basel  with  the  French  Republic 
(April  5,  1795),  which  was  regarded  by  the  great  monarchies  as 
a  betrayal,  and  left  Prussia  moraUy  Isolated  in  Europe  on  the 
eve  of  the  titanic  struggle  between  the  monarchical  principle 
and  the  new  political  creed  of  the  Revolution.  Prussia  had  paid 
a  heavy  price  for  the  territories  acqiiired  at  the  expense  of  Poland 
in  1793  and  1795,  and  when,  on  the  i6th  of  November  1797, 
Frederick  William  died,  he  left  the  state  in  bankruptcy  and 
confusion,  the  army  decayed  and  the  monarchy  discredited. 
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Frederick  William  II.  was  twice  married:  (i)  in  1765  to 
Elizabeth  of  Brunswick  (d.  1841),  by  whom  he  had  a  daughter^ 
Frederika,  afterwards  duchess  of  York,  and  from  whom  he  was 
divorced  in  1769;  (2)  in  1769  to  Frederika  Louisa  of  Hesse- 
Darmstadt,  by  whom  he  had  four  sons,  Frederick  William  III., 
Louis  (d.  1796),  Henry  and  William,  and  two  daughters,  Wilhel- 
mina,  wife  of  William  of  Orange,  afterwards  William  I.,  king  of 
the  Netherlands,  and  Augusta,  wife  of  William  II.,  elector  of 
Hesse.  Besides  his  relations  with  his  maUresse  en  titre,  the 
coxmtess  Lichtenau,  the  king — who  was  a  frank  polygamist — 
contracted  two  "  marriages  of  the  left  hand  "  with  Fr&ulein  von 
Voss  and  the  countess  Ddnhoff . 

See  article  by  von  Hartmann  in  AUgem.  deutsche  Bioe.  (Leipzig, 
1878);  Stadelmann.  Preussens  K9nig9  in  ihrer  T&Hgkeit  fUr  dte 
Landeskuttur,v6l.  in. "  Friedrich  WUhelm  11."  (Leii>zig,  1885) ;  Paulig. 
Friedriek  Wilhelm  II.,  sein  PriaUlebm  u.  sane  Regierung  (Frankfurt- 
an-der-Oder,  1896). 

FREDERICK  WILLIAM  III.  (1770-1840),  king  of  Prussia, 
eldest  son  of  King  Frederick  WiUiam  II.,  was  bom  at  Potsdam 
on  the  3rd  of  August  1770.  His  father,  then  prince  of  Prussia, 
was  out  of  favourwith  Frederick  the  Great  and  entirely  under  the 
influence  of  his  mistress;  and  the  boy,  handed  over  to  tutors 
appointed  by  the  king,  lived  a  solitary  and  repressed  life  which 
tended  to  increase  the  innate  weakness  of  his  character.  But 
though  his  natural  defects  of  intellect  and  will-power  were  not 
improved  by  the  pedantic  tutoring  to  which  he  was  submitted, 
he  grew  up  pious,  honest  and  well-meaning;  and  had  fate  cast 
him  in  any  but  the  most  stormy  times  of  his  country's  history 
he  might  well  have  lett  the  reputation  of  a  model  king.  As  a 
soldier  he  received  the  usual  training  of  a  Prussian  prince, 
obtained  his  lieutenancy  in  1784,  became  a  colonel  commanding 
in  1790,  and  took  part  in  the  campaigns  of  1792-94.  In  1793 
he  married  Louise,  daughter  of  Prince  Charles  of  Mecklenburg- 
Strelitz,  whom  he  had  met  and  fallen  in  love  with  at  Frankfort 
(see  Louise,  queen  of  Prussia).  He  succeeded  to  the  throne  on 
the  i6th  of  November  1 797  and  at  once  gave  earnest  of  bis  good 
intentions  by  cutting  down  the  expenses  of  the  royal  establish- 
ment, dismissing  his  father's  ministers,  and  reforming  the  most 
oppressive  abuses  of  the  late  reign.  Unfortunately,  howevor, 
he  had  all  the  HohenzoUem  tenacity  of  personal  power  without 
the  Hohencollem  genius  Ua  using  it.  Too  distrustful  todelegate 
his  responsibility  to  his  ministers,  he  was  too  infirm  of  wiU  to 
strike  out  and  foUow  a  consistent  course  for  himself. 

The  results  of  this  infirmity  of  purpose  are  written  large  on  the 
history  of  Prussia  from  the  treaty  of  Lun^ville  in  1801  to  the 
downfall  that  followed  the  campaign  of  Jena  in  1S06.  By  the 
treaty  of  Tilsit  (July  9th,  1807)  Frederick  William  had  to 
surrender  half  his  dominions,  and  what  remained  to  him  was 
exhausted  by  French  exactions  and  liable  at  any  moment  to 
be  crushed  out  of  existence  by  some  new  whim  of  Napoleon. 
In  the  dark  years  that  followed  it  was  the  indomitable  courage 
of  Queen  Louise  that  helped  the  weak  king  not  to  despair  of  the 
state.  She  seconded  the  rdorming  efforts  of  Stein  and  the  work 
of  Schamhorst  and  Gneisenauinreorganizingthearmy,bywhich 
the  resurrection  of  Prussia  became  a  possibility.  When  Stein 
was  dismissed  at  the  instance  of  Napoleon,  Hardenberg  succeeded 
him  as  chancellor  (June  1810).  In  the  following  month  Queen 
Louise  died,  and  the  king  was  left  alone  to  deal  with  circum- 
stances of  ever-increasing  difficulty.  He  was  forced  to  join 
Napoleon  in  the  war  against  Russia;  and  even  when  the 
disastrous  campaign  of  181 2  had  for  the  time  broken  the  French 
power,  it  was  not  his  own  resolution,  but  the  loyal  disloyalty 
of  General  York  in  concluding  with  Russia  the  convention  of 
Taur(^en  that  forced  him  into  line  with  the  patriotic  fervour 
of  his  people. 

Once  oimmitted  to  the  Russian  alliance,  however,  he  became 
the  faithful  henchman  of  the  emperor  Alexander,  whose  fascinat- 
ing personality  exercised  over  him  to  the  last  a  singular  power, 
and  began  that  influence  of  Russia  at  the  court  of  Berlin  which 
was  to  last  till  Frederick  William  IV. 's  supposed  Liberalism  was 
to  shatter  the  cordiality  of  the  entente.  That  during  and  after  the 
settlement  of  1815  Frederick  William  played  a  very  secondary 
part  in  European  affairs  is  explicable  as  well  by  his  character  as 


Digitized  by 


66 


FREDERICK  WILLIAM  IV, 


by  the  absorbing  character  of  the  internal  problems  of  Prussia. 
He  was  one  of  the  original  co-signatories  of  the  Holy  Alliance, 
though,  in  common  with  most,  he  signed  it  with  reluctance; 
and  in  the  counsels  of  the  Grand  Alliance  he  allowed  himself  to 
be  practically  subordinated  to  Alexander  and  later  toMettemich. 
In  a  ruler  of  his  character  it  is  not  surprising  that  the  Revolution 
and  its  developments  had  produced  an  unconquerable  suspicion 
of  constitutional  principles  and  methods,  which  the  liberal 
agitations  in  Germany  tended  to  increase.  At  the  various 
congresses,  from  Aix-la-Chapelle  (1818)  to  Verona  (1822),  there- 
fore, he  showed  himself  heartily  in  sympathy  with  the  repressive 
policy  formulated  in  the  Troppau  Protocol.  The  promise  of  a 
constitution,  which  in  the  excitement  of  the  War  of  Liberation 
he  had  made  to  his  people,  remained  unfulfilled  partly  owing  to 
this  mental  attitude,  partly,  however,  to  the  all  but  insuperable 
difficulties  in  the  way  of  its  execution.  But  though  reluctant 
to  play  the  part  of  a  constitutional  king,  Frederick  William 
maintained  to  the  full  the  traditional  character  of  "  first  servant 
of  the  state."  Though  he  chastised  liberal  professors  and 
turbulent  students,  it  was  in  the  spirit  of  a  benevolent  Landes- 
vater;  and  he  laboured  assiduously  at  the  enormous  task  of 
administrative  reconstruction  necessitated  by  the  problem  of 
welding  the  heterogeneous  elements  of  the  new  Prussian  kingdom 
into  a  united  whole.  He  was  sincerely  religious;  but  his  well- 
meant  efforts  to  unite  the  Lutheran  and  Reformed  Churches, 
in  celebration  of  the  tercentenary  of  the  Reformation  (1817), 
revealed  the  limits  of  his  paternal  power;  eleven  years  passed 
in  vain  attempts  to  devise  common  formulae;  a  stubborn 
Lutheran  minority  had  to  be  coerced  by  militazy  force,  the  con- 
fiscation of  their  churches  and  the  imprisonment  or  exile  of  their 
pastors;  not  till  1834  outward  onion  secured  on  the  basis  of 
common  worship  but  sepantte  symbols,  the  opponents  of  the 
measure  being  forbidden  to  form  communities  of  their  own. 
With  the  Roman  Church,  too,  the  king  came  into  conflict  on 
the  vexed  question  of  "  mixed  marriages,"  a  conflict  in  which 
the  Vatican  gained  an  ea^  victory  (see  Buhsen,  C.C.J.,  Bakon 
von). 

The  revolutions  of  1830  strengthened  Frederick  William  in  his 
reactionary  tendencies;  the  question  of  the  constitution  was 
indefinitely  shelved;  and  in  1831  Prussian  troops  concentrated 
on  the  frontier  helped  the  task  of  the  Russians  in  redudi^  the 
military  rising  in  Poland.  Yet,  in  spite  of  all,  Frederick  William 
was  beloved  by  his  subjects,  who  valued  him  for  the  simplicity 
of  his  manners,  the  goodness  of  his  heart  and  the  memories  of 
the  dark  days  after  z8o6.  He  died  on  the  7th  of  June  1840. 
In  1834  he  had  contracted  a  morganatic  marriage  with  tiie 
countess  Auguste  von  Harrach,  whom  he  created  Princess  von 
Liegnitz.  He  wrote  Luiher  in  Bezug  auf  die  Kirchenagenda 
von  1822  und  1823  (Berlin,  1827),  Reminiszenzen  aus  der 
Kampagne  lygz  in  Frankreich,  and  Journal  meiner  Brigade  in 
der  Kampagne  am  Rkein  i^pj. 

The  correspondence  {Briefwechsel)  of  Kins  Frederick  William  III. 
and  Queen  Louise  with  the  emperor  Alexander  I.  has  been  published 
(Leipzig,  1000)  and  also  that  between  the  kiiu'  and  queen  (ib.  1903), 
both  e^ted  by  P.  Bailleu.  See  W.  Hahn.  Friedriek  Wilhelm  III.  und 
Luise  (3rd  ed.,  Leipzig,  1877) ;  M.  W.  Duncl^,  Aus  der  Zeit  Frie- 
drichs  des  Grossen  und  Fnedrick  WUhelms  III.  (L^pzijg>  1876); 
Bishop  R.  F.  Eylert,  Charaktersuge  aus  dem  Leben  des  Kdnigs  von 
Preussen  Friedrtck  Wilhdm  III.  (3  vols.,  Magdeburg,  1843-18^). 

FREDERICK  WILUAH  IV.  (1795-1861),  king  of  Prussia, 
eldest  son  of  Frederick  William  III.,  was  born  on  the  15th  of 
October  1 795.  From  his  first  tutor,  Johann  Delbriick,  he  imbibed 
a  love  of  culture  and  art,  and  possibly  also  the  dash  of  Liberalism 
which  formed  an  element  of  his  complex  habit  of  mind.  But  after 
a  time  Delbriick,  suspected  of  inspiring  his  charge  with  a  dislike 
of  the  Prussian  military  caste  and  even  of  belonging  to  a  poUtical 
secret  society,  was  dismissed,  his  place  being  taken  by  the  pastor 
and  historian  Friedrich  Ancillon,  while  a  military  governor  was 
also  appointed.  By  Ancillon  he  was  grounded  in  religion,  in 
history  and  political  science,  his  natural  taste  for  the  antique 
and  the  picturesque  making  it  easy  for  his  tutor  to  impress  upon 
him  his  own  hatred  of  the  Revolution  and  its  principles.  This 
hatred  was  confirmed  by  the  sufferings  of  his  country  and  family 


in  the  terrible  years  after  1806,  and  his  first  experience  of  active 
soldiering  was  in  the  campaigns  that  ended  in  the  occupation  of 
Paris  by  the  Allies  in  1814.  In  action  his  reckless  bravery  had 
earned  him  rebuke,  and  in  Paris  he  was  remarked  for  the  exact 
performance  of  his  military  duties,  though  he  found  time  to  whet 
his  appetite  for  art  in  the  matchless  collections  gathered  by 
Napoleon  as  the  spoil  of  all  Europe.  On  his  return  to  Berlin 
he  studied  art  under  the  sculptor  Christian  Daniel  Rauch  and 
the  painter  and  architect  Karl  Friedrich  Schinkel  (1781-1841), 
proving  himself  in  the  end  a  good  draughtsman,  a  bom  architect 
and  an  excellent  landscape  gardener.  At  the  same  rime  he  was 
being  tutored  in  law  by  Savigny  and  in  finance  by  a  series  of 
distinguished  masters.  Ini823hemarriedtheprincess£lizabeth 
of  Bavaria,  who  adopted  the  Lutheran  creed.  The  union, 
though  childless,  was  very  happy.  A  long  tour  in  Italy  in  i8a8 
was  the  beginning  of  Im  intimacy  with  Bunsen  and  did  much  to 
develop  his  knowledge  of  art  and  love  of  antiquity. 

On  his  accession  to  the  throne  in  1840  much  was  expected 
of  a  prince  so  varioudy  gifted  and  of  so  amiaUe  a  temper,  and 
his  first  acts  did  not  belie  popular  hopes.  He  reversed  the 
unfortunate  ecclesiastical  policy  of  his  father,  allowing  a  wide 
liberty  of  dissent,  and  releasing  the  imprisoned  archbishop  of 
Cologne;  he  modified  the  strictness  of  the  press  censorship; 
above  all  he  undertook,  in  the  presence  of  the  deputations  of  the 
provincial  diets  assembled  to  greet  him  on  Iiis  accession,  to  carry 
out  the  long-deferred  project  of  creating  a  central  constitution, 
which  he  admitted  to  be  required  alike  by  the  royal  promises, 
the  needs  of  the  country  and  the  temper  of  the  times.  The 
story  of  the  evolution  of  the  Prussian  parliament  belongs  to  the 
history  of  Prussia.  Hero  it  must  sjj&ce  to  notice  Frederick 
William's  personal  share  in  the  question,  which  was  detennined 
by  his  general  attitude  of  mind.  He  was  an  idealist;  but  hia 
idealism  was  of  a  type  the  exact  reverse  of  that  which  the 
Revolution  in  arms  had  sought  to  impose  upon  Europe.  The 
ideaof  the  sovereignty  of  the  people  wastohim  utterly  abhorrent, 
and  even  any  delegation  of  sovereign  power  on  his  own  part  woiild 
have  seemed  a  betrayal  of  a  God-given  trust.  "  I  will  never," 
he  declared,  "  allow  to  come  between  Almighty  God  and  this 
country  a  blotted  parchment,  to  nile  us  with  paragraphs,  and  to 
replace  the  ancient,  sacred  bond  of  loyalty."  His  vision  of  the 
ideal  state  was  that  of  a  patriarchial  monarchy,  surrounded  and 
advised  by  the  traditional  estates  of  the  realm — nobles,  peasants, 
burghers — and  cemented  by  the  bonds  of  evangelical  religion; 
but  in  which  there  should  be  no  question  of  the  sovereign  power 
being  vested  in  any  other  hands  than  those  of  the  king  by  divine 
right.  In  Prussia,  with  its  traditional  loyalty  and  its  old-world 
caste  divisions,  he  believed  that  such  a  conception  could  be 
realized,  and  he  took  up  an  attitude  half-way  between  those  who 
would  have  rejected  the  proposal  for  acentral  diet  altogether  asa 
dangerous  "  thin  end  of  the  wedge,"  and  those  who  would  have 
approximated  it  more  to  the  modem  conception  of  a  parliament. 
With  a  charter,  or  a  representative  system  based  on  populadon, 
he  woidd  have  nothing  to  do.  The  united  diet  which  was  opened 
on  the  3rd  of  February  1S47  was  no  more  than  a  congregarion 
of  the  diets  instituted  by  Frederick  William  III.  in  the  eight 
provinces  of  Prussia.  Unrepresentative  though  it  was — ^for  the 
industrwl  working-classes  had  no  share  in  it — ^it  at  once  gave 
voice  to  the  demand  for  a  institutional  system. 

This  demand  gained  overwhelmingly  in  force  with  the  revolu* 
tionary  outbreaks  of  1848.  To  Frederick  William  these  came 
as  a  complete  surprise,  and,  rudely  awakened  from  his  medieval 
dreamings,  he  even  allowed  himself  to  be  carried  away  for  a  while 
by  the  popular  tide.  The  loyaltyof  the  Prussian  army  remained 
inviolate;  but  the  king  was  too  tender-hearted  to  use  military 
force  against  his  "  beloved  Berliners,"  and  when  the  victory  of 
the  populace  was  thus  assured  his  impressionable  temper  yielded 
to  tiie  general  enthusiasm.  He  paraded  the  streets  of  Berlin 
wrapped  in  a  scarf  of  the  German  black  and  gold,  symbol  of  his 
intention  to  be  the  leader  of  the  united  Germany;  and  he  even 
wrote  to  the  indignant  tsar  in  praise  of  "  the  glorious  German 
revolution."  The  change  of  sentiment  was,  however,  apparent 
rather  than  real.   The  shadow  of  venerable  institutions,  past  or 
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passing,  still  darkened  his  counsels.  The  united  Germany  which 
he  was  prepared  to  champion  was  not  the  democratic  state  which 
the  theorists  of  the  Frankfort  national  parliament  were  evolving 
on  paper  with  interminable  debate,  but  the  old  Holy  Roman 
Empire,  the  heritage  of  the  house  of  Habsburg,  of  which  he  was 
prepared  to  constitute  himself  the  guardian  so  ki>ng  as  its  lawful 
possessors  should  not  have  mastered  the  forces  of  disorder  by 
which  they  were  held  captive.  Finally,  when  Austria  had  been 
excluded  from  the  new  empire,  he  replied  to  the  parliamentary 
deputation  that  came  to  offer  him  the  imperial  crown  that  he 
might  have  accepted  it  had  it  been  freely  offered  to  him  by  the 
German  princes,  but  that  he  would  never  stoop  "  to  pick,  np  a 
crown  out  of  the  gutter." 

U^tever  may  be  thou|^t  of  the  manner  of  this  refusal,  or 
of  its  immediate  motives,  it  was  in  itself  wise,  for  the  German 
empire  would  have  lost  immeasorably  had  it  been  the  cause 
rather  than  the  result  of  the  inevitable  struggle  with  Austr^ 
and  Biunarck  was  probably  rij^t  when  he  said  that,  to  weld 
theheterogeneouselementspf  Germany  into  a  united  whole,  what 
was  needed  was,  not  speeches  and  resolutions,  but  a  poUcy  of 
"  blood  and  iron."  In  any  case  Frederick  William,  uneasy 
enough  as  a  constitutional  l^ng,  would  have  been  impossible  as 
a  constituticmal  emperor.  As  it  was,  his  refusal  to  play  this 
part  gave  the  deathblow  to  the  parliament  and  to  all  hope  of 
the  immediate  creation  of  a  united  Germany.  For  Frederick 
William  the  position  of  leader  of  Germany  now  meant  the  employ- 
ment of  the  military  force  of  Prussia  to  crush  the  scattered 
elements  of  revolution  that  survived  the  coUl^>Be  of  the  national 
movement.  His  establishment  of  the  northern  omfederacy  was 
a  reversion  to  the  tradiUonal  pt^cy  <rf  Prussia  in  opposition 
to  Austria,  which,  after  the  emperoc  Nicholas  had  crushed  the 
insurrection  in  Hungary,  was  once  more  free  to  assert  her  claims 
to  dominance  in  Germany.  But  Prussia  was  not  ripe  for  a 
struggle  with  Austria,  even  bad  Frederick  William  found  it  in  his 
conscience  to  turn  his  arms  against  his  ancient  ally,  and  the  result 
was  the  humiliating  (X)nvention  of  Olmtttz  (November  39th, 
1850),  by  which  Prussia  a^ed  to  surrender  her  separatist 
plans  and  to  restore  the  old  consUtution  of  the  confederation. 
Yet  Frederick  Williiun  had  so  far  profited  by  the  lessons  of  184S 
that  he  consented  to  eatabli^  (1850)  a  national  parliamrat, 
though  with  a  restricted  franchise  and  limited  powers.  The 
House  of  Lords  (.Herrettkaus)  justified  the  king's  insistence  in 
calling  it  into  being  by  its  support  of  Bismarck  against  the  more 
popular  House  duriitg  the  next  r^gn. 

In  religious  matters  Frederick  William  was  also  largely  swayed 
by  his  love  for  the  ancient  and  picturesque.  In  concert  with  his 
friend  Bunsen  he  laboured  to  bring  about  a  rapprochement 
between  the  Lutheran  and  Anglican  churches,  the  first-fruits  of 
which  was  the  establishment  of  the  Jerusalem  bishopric  under 
the  joint  patronage  of  Great  Britain  and  Prussia;  but  the  only 
result  of  his  efforts  was  to  precipitate  the  secession  of  J.  H. 
Newman  and  his  followers  to  the  Church  of  Rome.  In  general 
it  may  be  said  that  Frederick  William,  in  spite  of  his  talents  and 
his  wide  knowledge,  lived  in  a  dream-land  of  hisown,  out  of  touch 
with  actuality.  The  styleof  his  letters  reveals  a  mind  enthusiastic 
and  ill-balanced.  In  the  summer  of  1857  he  had  a  stroke  of 
paralysis,  and  a  second  in  October.  From  this  time,  with  the 
exception  of  brief  intervals,  his  mind  was  completely  clouded, 
and  the  duties  of  government  were  undertaken  by  his  brother 
William  (afterwards  emperor),  who  on  the  7th  of  October  1858 
was  formally  recognized  as  regent.  Frederick  William  died  on 
the  snd  of  January  1861. 

Selections  from  the  correspondence  {Briefipechsel)  of  Frederick 
William  IV.  and  Bunsen  were  edited  by  Ranke  (Leipzig,  1873); 
his  proclamations,  speeches,  &c.,  from  the  6th  of  March  1848  to  the 
3i8t  of  May  1851  have  been  published  (Berlin,  1851);  also  his 
correspondence  with  Bettina  von  Amim,  Bettina  von  Amitn  und 
Friedrich  WUhdm  IV.,  vngednukte  Bri^e  und  AktmstOcke,  ed.  L. 
Gdger  (Frankfort-on-Matn,  1902).  See  L.  von  Ranke,  Fnedrick 
Wiikelm  IV.,  Konig^  von  Preussen  (works  51,  52  also  in  Allgem. 
deutsche  Biog.  vol.  vii.),  especially  for  the  king's  education  and  the 
inner  history  of  the  debates  leading  up  to  the  united  diet  of  1847; 
H.  von  Petersdorff,  Kdnig  Friedrich  Wilhehn  IV.  (Stuttgart,  1900); 
F.  Rachfahl.  DetUschland,  Kdnig  Friedrich  Withelm  IV,  und  die 


Berliner  M&rzreix^ittion  (Halle,  1901);  H.  von  Poschinger  (ed.), 
UiUer  Friedrich  Wiihelm  IV.  Denkaturdigkeiten  des  Ministers  Otto 
Frhr.  von  Manteuffd,  1848-1838  (3  vols.,  Berlin,  1^00-1901:);  and 
Preusmts  auswdrtigfi  PoliHk,  1850-1858  (3  vols.,  ti.,  1902),  docu- 
ments selected  from  those  left  by  Manteuffel;  £.  Friedbenr,  Di« 
Grundlagen  der  preussischen  Kirchmpoliiik  unter  Friedrich  Wilhelm 
IV.  (Leipzig,  1882). 

FREDERICK  WILLIAM  (1620-16S8),  elector  of  Brandenburg, 
usually  called  the  "  Great  Elector,"  was  bom  in  Berlin  on  the 
i6th  of  February  1620.  His  father  was  the  elector  George 
William,  and  his  mother  was  Elizabeth  Charlotte,  daughter  of 
Frederick  IV.,  elector  palatine  of  the  IKhine.  Orring  to  the  dis- 
orders which  were  prevalent  in  Brandenburg  he  passed  part  of 
his  youth  in  the  Netherlands,  studying  at  the  university  of 
Leiden  and  learning  something  of  war  and  statecraft  under 
Frederick  Henry,  prince  of  Orange.  During  his  boyhood  a 
marriage  had  been  suggested  between  him  and  Christina,  after- 
wards queen  of  Sweden;  but  although  the  idea  was  jevived 
during  the  peace  negotiations  between  Sweden  and  Brandenburg, 
it  came  to  nothing,  and  in  1646  he  married  Louise  Henriette 
(d.  1667),  daughter  of  Frederick  Henry  of  Orange,  a  lady  whose 
counsel  was  very  helpful  to  him  and  who  seconded  his  efforts  for 
the  welfare  of  his  country. 

Having  become  ruler  of  Brandenburgand  Prussia  by  his  father's 
death  in  December  1640,  Frederick  William  set  to  work  at  once 
to  repair  the  extensive  damage  wrought  during  the  Thirty  Years' 
War,  still  in  progress.  After  some  difficulty  he  secured  his 
investiture  as  duke  of  Prussia  from  Wladislaus,  king  of  Poland, 
in  October  1641,  but  was  .not  equally  successful  in  crushing  the 
independent  tendencies  of  the  estates  of  Cleves.  It  was  in 
Brandenburg,  however,  that  he  showed  his  supreme  skill  as  a 
diplomatist  and  administrator.  His  disorderly  troops  were 
replaced  by  an  efficient  and  disciplined  force;  his  patience  and 
persevenmce  freed  his  dominions  from  the  Swedish  soldiers; 
and  the  restoration  of  law  and  order  was  followed  by  a  revival 
of  trade  and  an  increase  of  material  prosperity.  After  a  tedious 
stru^e  he  succeeded  in  centralizing  the  administration,  and 
controlling  and  increasing  the  revenue,  while  no  department  of 
public  life  escaped  his  sedulous  care  (see  Brandenburg).  The 
area  of  his  dominions  was  largely  increased  at  the  peace  of 
Westphalia  in  1648,  and  this  treaty  and  the  treaty  of  Oliva  in 
1660  alike  added  to  his  power  and  prestige.  By  a  clever  but 
unscrupulous  use  of  his  intermediate  position  between  Sweden 
and  Poland  he  procured  his  recognition  as  independent  duke  of 
Prussia  from  both  powers,  and  eventually  succeeded  In  crushing 
the  stubborn  and  lengthened  opposition  which  was  offered  to  his 
authority  by  the  estates  of  the  duchy  (see  Prussia).  After  two 
checks  he  made  his  position  respected  in  Cleves,  and  in  1666  his 
title  to  Cleves,  JOUch  and  Ravensberg  was  definitely  recognized. 
His  efforts,  however,  to  annex  the  western  part  of  the  duchy 
of  Pomerania,  which  he  had  conquered  from  the  Swedes,  failed 
owing  to  the  insistence  of  Louis  XIV.  at  the  treaty  of  St  Germain- 
en-Laye  in  1679,  and  he  was  unable  to  obtain  the  Silesian duchies 
of  Liegnitz,  Brieg  and  Wohlau  from  the  emperor  Leopold  I. 
after  they  had  been  left  without  a  ruler  in  1675. 

Frederick  William  played  an  important  part  in  European 
politics.  Although  found  once  or  twice  on  the  side  of  France, 
he  was  generally  loyal  to  the  interests  of  the  empire  and  the 
Habsburgs,  probably  because  his  political  acumen  scented  danger 
to  Brandenburg  from  the  aggressive  policy  of  Irf>uis  XIV. 
He  was  a  Protestant  in  religion,  but  he  supported  Protestant 
interests  abroad  on  political  rather  than  on  religious  grounds, 
and  sought,  but  without  much  success,  to  strengthen  Branden- 
burg by  allaying  the  fierce  hostility  between  Lutherans  and 
Calvinists.  His  success  in  founding  and  organizing  the  army 
of  Brandenburg-Prussia  was  amply  demonstrated  by  the  great 
victory  which  he  gained  over  the  Swedes  at  FehrbeUin  in  June 
1675,  and  by  the  eagerness  with  which  foreign  powers  sought  his 
support.  He  was  also  the  founder  of  the  Prussian  navy.  The 
elector  assisted  trade  in  every  possible  way.  He  made  the  canal 
which  still  bears  his  name  between  the  Oder  and  the  Spree; 
established  a  trading  company;  and  founded  cohraiesonthe west 
coast  of  Africa.  He  encouraged  Flemings  to  settle  in  Brandenburg, 
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and  both  before  and  after  the  revocation  of  the  edict  of 
Nantes  in  1685  welcomed  large  numbers  of  Huguenots,  who 
added  greatly  to  the  welfare  of  the  country.  Education  was  not 
neglected;  and  if  in  this  direction  some  of  his  plans  were  abortive, 
it  was  from  lack  of  means  and  op[>ortunity  rather  than  effort 
and  inclination.  It  is  difficult  to  overestimate  the  services  of  the 
great  elector  to  Brandenburg  and  Prussia.  They  can  only  be 
properly  appreciated  by  those  who  compare  the  condition  of  his 
country  in  1640  with  its  condition  in  1688.  Both  actually  and 
relatively  its  importance  had  increased  enormously;  poverty 
had  given  place  to  comparative  wealth,  and  anarchy  to  a 
system  of  government  which  afterwards  made  Prussia  the  most 
centralized  state  in  Europe.  He  had  scant  sympathy  with  local 
privileges,  and  in  fighting  them  his  conduct  was  doubtless 
despotic.  His  aim  was  to  make  himself  an  absolute  ruler,  as  he 
regarded  this  as  the  best  guarantee  for  the  internal  and  external 
welfare  of  the  state. 

The  great  elector  died  at  Potsdam  from  dropsy  on  the  9th  of 
May  1688,  and  was  succeeded  by  his  eldest  surviving  son, 
Frederick.  His  personal  appearance  was  imposing,  and  although 
he  was  absolutely  without  scruples  when  working  for  the  interests 
of  Brandenburg,  he  did  not  lack  a  sense  of  justice  and  generosity. 
At  all  events  he  deserves  the  eulogy  passed  upon  him  by  Frederick 
the  Great,  *'  Messieurs;  celui-ci  a  fait  de  grandes  choses."  His 
second  wife,  whom  he  married  in  166S,  was  Dorothea  (d.  16S9), 
daughter  of  Philip,  duke  of  Holstein-Glticksburg,  and  widow 
of  Christian  Louis,  duke  of  Brunswick-LUneburg;  she  bore 
him  four  sons  and  three  daughters.  His  concluding  years  were 
troubled  by  differences  between  his  wife  and  her  step-son, 
Frederick;  and  influenced  by  Dorothea  he  bequeathed  portions 
of  Brandenburg  to  her  four  sons,  a  bequest  which  was  annulled 
under  his  successor. 

See  S.  de  Pufendorf,  De  rebus  gestss  Priderid  Wilhdmi  Magni 
(Leipzig  and  Berlin,  1733);  ^-  von  Oriich,  FHedftdt  WiHidm  der 
posse  KutfUrst  (Berlin,  1836);  K.  H.  S.  RSdenbeck,  Zw  GtscUchU 
Triedrich  WiUtelms  des  possen  Kurfursten  (Berlin,  1851);  B. 
EidmannsdOrffer,  Der  posse  Kvrf&rst  (Leipzig,  1879);  J.  G. 
Droysen,  Geschickte  der  preussischen  Politik  (Berlin,  1855-1886); 
M.  Philippson,  Der  posse  Kurjurst  (Berlin,  1897-1903) ;  E.  Heyck, 
Der  posse  KurfHrst  (Bielefeld,  1902) ;  Spahn,  Der  posse  Kurmrsi 
(Matnz,  1902);  H.  Landwehr,  Dte  KircHenPoiitik  des  possen  Kur- 
fursten (Berlin,  189^);  H.  Prutz,  Aus  des  possen  KurfOrsten  letsten 
Jahren  (Berlin,  1897).  Also  UrkundenundAktenstUckezur  Geschickte 
des  Kurfursten  Friedrich  WUhelm  von  Brandenburg  (Berlin,  1864- 
1902);  T.  Carlyle,  History  of  Frederick  the  Great,  vol.  i.  (London, 
1858) ;  and  A.  Waddington.  Le  Gramd  Ekcteur  et  Louis  XlV  (Paris, 
1905). 

FRfiD6RICK-LEHAtrRE.AHT0INE  LOUIS  PROSPER  (1800- 
1876)  French  actor,  the  son  of  an  architect,  was  bom  at  Havre 
on  the  38th  of  July  1800.  He  spent  two  years  at  the  Con- 
servatoire, and  made  his  first  appearance  at  a  variety  performance 
in  one  of  the  basement  restaurants  at  the  Palais  Royal.  At 
the  Ambigu  on  the  12th  of  July  1823  he  played  the  part  of  Robert 
Macaire  in  L'Auberge  des  Adrits.  The  melodrama  was  played 
seriously  on  the  first  night  and  was  received  with  little  favour, 
but  it  was  changed  on  the  second  night  to  burlesque,  and  thanks 
to  him  had  a  great  success.  All  Paris  came  to  see  it,  and  from 
that  day  he  was  famous.  He  created  a  number  of  ports  that 
added  to  his  popularity,  especially  Cardillac,  Cagliostro  and 
Cartouche.  His  success  in  the  last  led  to  an  engagement  at  the 
Porte  St  Martin,  where  in  1827  he  produced  Trente  ans,  ou  la 
vie  d'un  joueur,  in  which  his  vivid  acting  made  a  profound 
impression.  Afterwards  at  the  Odeon  and  other  theatres  he 
passed  from  one  success  to  another,  until  be  put  the  final  touch 
to  his  reputation  as  an  artist  by  creating  the  part  of  Ruy  Bias 
in  Victor  Hugo's  play.  On  his  return  to  the  Porte  St  Martin  he 
created  the  title-r61e  in  Balzac's  Vautrin,  which  was  forbidden 
a  second  presentation,  on  account,  it  is  said,  of  the  resemblance 
of  the  actor's  wig  to  the  well-kiiown  toup^  worn  by  Louis 
Philippe.  His  last  appearance  was  at  this  theatre  in  1873  as  the 
old  Jew  in  Marie  Tudor,  and  he  died  at  Paris  on  the  36th  of 
January  1876. 

FREDERICKSBURO,  a  city  of  Spottsylvania  county,  Virginia, 
U.S.A.,  on  the  Rappahannfick  river,  at  the  head  of  tide-water 


navigation,  about  60  m.  N.  of  Richmond  and  about  55  m.  S.S.W. 
of  Washington.  Pop.  (1890)  4528;  (1900)  5068,  of  whom  1621 
were  negroes.  It  is  served  by  the  Potomac,  Fredericksburg  & 
Piedmont,  and  the  Richmond,  Fredericksburg  &  Potomac 
railways,  and  by  several  coasting  steamship  lines.  The  city  ia 
built  on  a  series  of  terraces  between  the  river  and  hills  of  con- 
siderable height.  The  river  is  here  spanned  by  iron  bridges,, 
and  just  above  the  dty  is  a  dam  900  ft.  long  and  z8  ft.  high. 
By  means  of  this  dam  and  a  canal  good  watn-power  is  f  umished, 
and  the  city's  manufactures  include  flour,  leather,  shoes,  woollens^ 
silks,  wagons,  agricultural  implements  and  excelsior  (fine  wood- 
shavings  for  packing  or  stuffing).  The  water-works,  gas  and 
electric-lighting  plants  are  owned  and  operated  by  the  munici- 
pality. At  Fredericksburg  are  Fredericksburg  College  (founded 
in  1893;  co-educational),  which  includes  the  Kenmore  school 
for  girls  and  the  Saunders  memorial  school  for  boys  (both 
prepuatory);  a  Confederate  and  a  National  cemetwy  (the 
latter  on  Marye's  Heights),  a  monument  (erected  in  1906}  to 
General  Hugh  Mercer  (c.  172&-1777),  whose  home  for  several 
years  was  here  and  who  fell  in  the  battle  of  Princeton;  and  a 
monument  to  the  memory  of  Washington's  mother,  who  died  here 
in  1789  and  whose  home  is  still  standing.  Other  buildings  of 
interest  are  the  old  Rising  Sun  Hotel,  a  popular  resort  during 
Washington's  time,  and  "  Kenmore,"  the  home  of  Colonel 
Fielding  Lewis,  who  married  a  sister  of  Washington.  The  city 
was  named  in  honour  of  Frederick,  father  of  George  III.,  and 
was  incorporated  in  1727,  long  after  its  first  settlement;  in  1871 
it  was  re-chartered  by  act  of  the  General  Assembly  of  Virginia. 

The  battle  of  Fredericksburg  in  the  American  Civil  War  was 
fought  on  the  13th  of  December  1861  between  the  Union  forces 
(Am^  of  the  I^)toniac)  under  Major-General  A.  E.  Bumaide 
and  the',Confederate8  (ArmyofNc»rthemVizginia)iinder  General 
R.  £.  liee.  In  the  middle  of  November,  Bomside,  newly  ap- 
pointed to  command  the  Army  of  the  Potomac,  had  man(Euvred 
from  the  neighbourhood  of  Warrenton  with  a  view  to  beginning 
an  offensive  move  from  Fredericksburg  and,  as  a  preliminary, 
to  seizing  a  foothold  beyond  the  Rappahannock  at  or  near  that 
place.  On  arriving  near  Falmouth,  however,  he  found  that  the 
means  of  crossing  that  he  had  Eisked  for  had  not  been  forwarded 
from  Washington,  and  he  sat  down  to  wait  for  them,  while, 
on  the  other  side,  the  Confederate  army  gradually  assembled 
south  of  the  Rappahannock  in  a  strong  position  with  the  left 
on  the  tiva  above  Fredericksburg  and  the  right  near  Hamilton's 
Crossing  on  the  Richmond  railway.  On  the  loth  of  December 
Bumside,  having  by  now  received  his  pontoons,  prepared  to 
cross  the  river  and  to  attack  the  Confederate  entrenched  position 
on  the  heists  beyond  the  town.  The  respective  forces  were 
Union  122,000,  Confederate  79,000.  Major-General  E.  V. 
Sumner,  commanding  the  Federal  right  wing  (II.  and  IX. 
corps),  was  to  cross  at  Fredericksburg,  Major-General  W.  'B. 
Fnuiklin  with  the  left  (I.  and  VI.  corps)  some  miles  below,  while 
the  centre  (lU.  and  V.  corps)  under  Major-General  Joseplh 
Hooker  was  to  connect  the  two  attacks  and  to  reinforce  eithe^ 
at  need.  The  Union  aitilloy  took  position  along  the  hei^^ts  ot 
the  north  bank  to  cover  the  crossing,  and  no  opposition  was> 
encountered  oppoate  Franklin's  onnmand,  which  formed  up  onl 
the  other  »de  during  the  nth  and  latfa.  Opposite  Sumner,  | 
however,  the  Confederate  riflemen,  hidden  in  the  gardens  and  \ 
houses  of  Fredericksburg,  caused  much  trouble  and  considerable  \ 
losses  to  the  Union  pioneers,  and  a  forlorn  hope  of  volunteers  \ 
from  the  infantry  had  to  be  rowed  across  under  fire  before  the 
enemy's  skirmishers  could  be  dislodged.  Sumner's  two  corps 
crossed  on  the  Z2th.    The  battle  took  place  next  morning. 

Controversy  has  raged  round  Bumside's  plan  of  action  and 
in  particular  round  his  orders  to  Franklin,  as  to  which  it  can  only 
be  said  that  whatever  chance  of  success  there  was  in  so  formidable 
an  undertaking  as  attacking  the  well-posted  enemy  was  thrown 
away  through  misunderstandings,and  that  nothing  but  misunder- 
standings could  be  expected  from  the  vague  and  bewildering 
orders  issued  by  the  general  in  command.  The  actual  battle  can 
be  described  in  a  few  words.  Jackson  held  the  right  of  Lee's 
line,  Longstreet  the  left,  both  entrenched.   Franklin,  tied  by 
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Jus  iiutmctions,  attacked  with  one  division  only,  which  a  little 
later  he  supported  by  two  more  (I.  corps,  Major-General  J.  F. 
Reynolds)  out  of  eight  or  nine  available.  His  left  flank  was 
harassed  by  the  Confederate  horse  artillery  under  the  young  and 
brilliant  Captain  John  Felham,  and  after  breaking  the  first  line 
of  Stonewall  Jackson's  corps  the  assailants  were  in  the  end 
driven  back  with  heavy  losses.  On  the  other  flank,  where  part 
of  X^ngstreet's  corps  held  the  low  ridge  opposite  Fredericksburg 
called  Marye's  Heights,  Bumside  ordered  in  the  II.  corps  under 
Major-General  D.  N.  Couch  about  ii  a.u.,  and  thenceforward 
division  after  division,  on  a  front  of  little  more  than  800  yds., 
was  sent  forward  to  assault  with  the  bayonet.  The  "  Stone  Wall " 
along  the  foot  of  Marye's  was  lined  with  every  rifle  of  Longstreet's 
corps  that  could  find  room  to  fire,  uid  above  than  the  Confederate 
guns  fired  heavily  on  the  assailants,  whose  artillery,  on  the  height 
beyond  the  river,  was  too  far  off  to  assist  them.  Not  a  man  of 
the  Federals  reached  the  wall,  though  the  bravest  were  killed 
a  few  paces  from  it,  and  Sumner's  and  most  of  Hooker's  brigades 
were  broken  one  aiter  the  other  as  often  as  they  tried  to  assault. 
At  night  the  wrecks  of  the  right  wing  were  withdrawn.  Burnside 
proposed  next  day  to  lead  the  IX.  corps,  which  he  had  formerly 
commanded,  in  one  mass  to  the  assault  of  the  Stone  Wall,  but  his 
subordinates  dissuaded  him,  and  on  the  night  of  the  15th  the 
Army  of  the  Potomac  withdrew  to  its  camps  about  Falmouth. 
The  losses  of  the  Federals  were  tafiso  men,  those  <^  the  Con- 
federates 4300,  little  moK  than  a  third  of  which  fell  on  Long- 
street's  corps. 

See  F.  W.  Palfrey.  AtUiOam  imd  FivieHcktbtirt  (New  YoHe.  1881) ; 
G.  W.  Redway,  Fr^eriek^g  (London,  1906);  and  G.  F.  R. 
Henderson,  Fredericksburg  (London,  1889}. 

FREDERICTON,  a  city  and  port  of  entry  of  New  Brunswick, 
Canada,  capital  of  the  province,  situated  on  the  St  John  river, 
84  m.  from  its  mouth,  and  on  the  Canadian  Pacific  railway. 
It  stands  on  a  plain  bounded  on  one  side  by  the  river,  which  is 
here  |  m.  broad,  and  on  the  other  by  a  range  of  hills  which  almost 
encircle  the  town.  It  is  regularly  built  with  long  and  straight 
streets,  and  contains  the  pariiament  buildings,  government 
house,  the  Anglican  cathedral,  Ute  provincial  imiversity  and 
several  other  educational  establishments.  Fiedericton  is  the 
chief  commCTcial  rantre  in  the  interior  of  the  province,  and  has 
also  a  large  trade  in  lumber.  Its  industries  include  canneries, 
tanneries  and  wooden  ware  factories.  The  river  is  navigable 
for  large  steamers  up  to  the  city,  and  above  it  by  vessels  of  lighter 
draught.  Two  bridges,  passenger  and  railway,  unite  the  city 
with  the  towns  of  St  Marye's  and  Gibson  on  the  east  side  of  the 
river,  at  its  junction  with  the  Nashwaak,  The  city  was  founded 
in  1785  by  Sir  Guy  Carleton,  and  made  thect^>ital  of  the  province, 
in  spite  of  the  jealousy  of  St  John,  on  account  of  its  superior 
strategical  position,   fop.  (1901)  7117. 

FRBDONIA,  a  village  of  Chautauqua  county,  New  York, 
U.S.A..  about  45  m.  S.W.  of  Buffalo,  and  3  m.  from  Lake  Erie. 
Pop.  (1900)  4127;  (1905,  state  census)  5148;  (1910  census)  5285. 
Fredonia  is  served  by  the  Dunkirk,  Allegheny  Valley  &  Pittsburg 
railway,  which  connects  at  Dunkirk,  3  m.  to  the  N.,  with  the  Erie, 
the  Lake  Shore  &  Michigan  Southern,  the  New  York,  Chicago  & 
St  Louis,  and  the  Pennsylvania  railways;  and  by  electric 
railway  to  Erie,  Buffalo  and  Dunkirk.  It  is  the  seat  of  a  State 
Normal  School.  The  Darwin  R.  Barker  public  library  contained 
9700  volumes  in  1908.  Fredonia  is  situated  in  the  grape-growing 
region  of  western  New  YOTk,  is  an  important  shipping  point  for 
grapes,  and  has  large  grape-vine  and  general  nurseries.  The 
making  of  wine  and  of  unfermented  grape-juice  are  important 
industries  of  the  village.  Among  other  manufactures  are  canned 
goods,  coal  dealers'  supplies,  and  patent  medicines.  The  first 
settlement  here  was  made  in  1804,  and  the  place  was  called 
Canandaway  until  1817,  when  the  present  name  was  adopted. 
The  village  was  incorporated  in  1829.  Fredonia  was  one  of  the 
first  places  in  the  United  States,  if  not  the  first,  to  make  use  of 
natural  gas  for  public  purposes.  Within  the  village  limits,  near 
a  creek,  whose  waters  showed  the  presence  of  gas,  a  well  was  sunk 
in  1831,  and  the  supply  of  gas  thus  tapped  was  sufficient  to  light 
the  stTMts  of  the  village.  Another  well  was  sunk  within  the 
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village  limits  in  1^8.  About  i905natunLlga8wa8againobtained 
by  deep  drilling  near  Fredonia  and  came  into  general  use  for 
heat,  light  and  power.  In  the  Fredonia  Baptist  church  on  the 
14th  of  December  1873  a  Woman's  Temperance  Union  was 
organized,  and  from  this  is  sometimes  dated  the  beginning  of  the 
Woman's  Christian  Temperance  Union  movement. 

FREDRIKSHAU)  (Fuxderikshaid,  Fsiedrichshai;!.)  ,  a 
seaport  and  garrison  town  of  Norway,  in  Smaalenene  am/ 
(county),  85  m.  by  rail  S.  by  E.  of  Christiania.  Pop.  (1900) 
11,948.  Itispicturesquelysituatedonbothbanksof theTistedal 
river  at  its  outflow  to  the  Ide  fjord,  surrounded  by  several 
rocky  eminences.  The  diief  of  these  is  occupiled  by  the  famous 
fortress  Fredriksten,  protected  on  three  sides  by  precijdces, 
founded  by  Frederick  HI.  (1661),  and  mainly  ^owuig,  in  Its 
present  form,  the  works  of  Frederick  V.  (Z766)  and  Christian 
VII.  (1808).  Between  it  and  the  smaller  GyldenlSve  fort  a 
monument  marks  the  spot  where  Charles  XU.  was  shot  in  the 
trenches  while  besieging  the  town  {tyiS).  The  ^ege,  which  was 
then  raised,  is  further  commemorated  by  a  monument  to  the 
brave  defence  of  the  brothers  Peter  and  Hans  KolbjSrnsen. 
Fredrikshald  is  close  to  the  Swedish  frontier,  and  had  previously 
(1660)  withstood  invasion,  after  which  its  name  was  changed 
from  Halden  to  the  present  form  in  1665  in  honour  of  Frederick 
UL  The  town  was  almost  totally  destroyed  by  fire  in  1759 
and  1836.  Hie  castle  surrendered  to  the  Swedish  crown  iHince 
Bemadotte  in  1814,  and  its  capture  was  speedily  followed  by  the 
conquest  of  the  kingdom  and  its  union  with  Sweden.  Fredriks- 
hald is  one  of  the  principal  ports  of  the  kingdom  for  the  export 
of  timber.  Marble  of  very  fine  quality  and  grain  is  extensively 
quarried  and  exported  for  architectural  ornamentation  and  for 
furniture-making.  Wood-pulp  is  also  exported.  The  industries 
embrace  granite  quarries,  wood-pulp  factories,  and  factories  for 
sugar,  tobacco,  curtains,  travelling-bags,  boots,  &c.  There 
are  railway  communications  with  Gothenburg  and  all  parts  of 
Sweden  and  r^^ular  coastal  and  steamer  services. 

FREDRIKffTAD  (Fxederikstad),  a  seaport  and  manufactur- 
ii^  town  of  Norway  in  Smaalenene  ami  (county),  58  m.  S.  by  £. 
of  Christiania  by  the  Christiania-Gothenburg  railway.  Pop. 
(1900)  14,553.  It.  lies  at  the  mouth  and  on  the  eastern  shore  of 
Christiania  fjord,  occupying  both  banks  of  the  great  river 
Glommen,  which,  descending  from  the  richly-wooded  district  of 
Osterdal,  floats  down  vast  quantities  of  timber.  The  new  town 
on  the  right  bank  is  therefore  a  centre  of  the  timber  export  trade, 
this  place  being  the  principal  port  in  Norway  for  the  export  of 
pit-props,  planed  boards,  and  other  varieties  of  timber.  There 
is  ako  a  great  industry  in  the  making  of  red  bricks,  owing  to  the 
expansion  of  Christiania,  (vothenburg  and  other  towns.  Granite 
is  quarried  and  exported.  Beades  the  large  number  of  saw  and 
planing  mills,  there  are  shipbuilding  yards,  engine  and  boiler 
worics,  cotton  and  woollen  mills,  and  factories  for  acetic  add  and 
naphtha.  The  harbour,  which  can  be  entered  by  vessels  drawing 
14  ft.,  is  kept  open  in  winter  by  an  ice-breaker.  In  the  vicinity 
is  the  island  Hanko,  the  most  fashionable  Norwegian  seaside 
resort.  The  old  town  on  the  left  bank  was  founded  by  Frederick 
II.  in  1567.  It  was  for  a  long  time  strongly  fortified,  and  in 
1 7 1 6  Charles  XII.  of  Sweden  made  a  vain  attempt  to  capture  it. 

FREE  BAPTISTS,  formerly  called  (but  no  longer  officially) 
Freewill  Baptists,  an  American  denomination  holding  anti- 
paedobaptist  and  anti-Calvinistic  doctrines,  and  practically 
identical  in  creed  with  the  General  Baptists  of  Great  Britain. 
Many  of  the  early  Baptist  churches  in  Rhode  Island  and  through- 
out the  South  were  believers  in  "  ^neral  redemption  "  (hence 
called  "  general "  Baptists) ;  and  there  was  a  Ii^gely  attended 
conference  of  this  Arminian  bramiii  of  the  church  at  Newport  in 
1729.  But  the  denomination  known  as  "  Free-willers  "  bad  its 
rise  in  1779-1780,  when  anti-Calvinists  in  Loudon,  Barrington 
and  Canterbury,  New  Hampshire,  seceded  and  were  organized 
by  Benjamin  Randall  (1749-1808),  a  native  of  New  Hampshire. 
Randall  was  an  itinerant  missionary,  who  had  been  preaching 
for  two  years  before  his  ordination  in  1780;  in  the  same  year 
he  was  censured  for  "  heterodox  "  teaching.  The  work  of  the 
church  suffered  a  relapse  after  his  death,  and  a  movement  to  join 
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the  Freewill  Baptists  with  the  "  Christians,"  who  were  led  by 
Elias  Smith  (1769-1846)  and  had  been  bitterly  opposed  by 
Randall,  was  nearly  successful.  Between  1820  and  1830  the 
denomination  made  considerable  progress,  especially  in  New 
England  and  the  Middle  West.  The  Freewill  Baptists  were 
joined  in  1841  by  many  "  open-commimion  Baptists  " — those 
in  the  Carolinas  who  did  not  jointhelarger  body  distinguishing 
themselves  by  the  name  of  Original  Freewill  Baptists — and  soon 
afterwards  by  some  of  the  General  Baptists  of  NortbCarolina  and 
some  of  the  Six  Principle  Baptists  of  Rhode  Island  (who  had 
added  the  "  laying  on  of  hands  "  to  the  Five  Principles  hitherto 
hekO;  and  the  abbreviation  of  the  denominational  name  to 
"  Free  Baptists  "  suggests  their  liberal  policy — indeed  open 
communion  is  the  main  if  not  the  only  hindrance  to  union  with 
the  "  regular  "  Baptist  Church. 

Colleges  founded  by  the  denomination,  all  co-educational,  are: 
Hillsdale  College,  opened  at  Spring  Harbor  as  Michigan  Central 
College  in  1844,  and  established  at  Hillsdale,  Michigan,  in  1855; 
Bates  College,  Lewiston,  Maine,  1863,  now  non-sectarian;  Rio 
Grande  College,  Rio  Grande,  Ohio,  1876;  and  Parker  College, 
Winnebago  City,  Minnesota,  opened  in  1888.  At  the  close  of 
1909  there  were  1294  ministers,  1303  churches,  and  73,536 
members  of  the  denomination  in  the  United  States.  The  Morn- 
ing Stof  of  Boston,  established  in  1826,  is  the  most  [nominent 
journal  published  by  the  church.  In  British  North  America, 
according  to  a  Canadian  census  bulletin  of  190a,  there  were,  in 
1901,  34,329  Free  Baptists,  of  whom  15,502  were  inhabitants  of 
New  Brunswick,  8355  of  Nova  Scotia,  246  of  Ontario,  and  87 
of  Quebec.  The  United  Societies  of  Free  Baptist  Young  People, 
an  international  organization  founded  in  1888,  had  in  1907  about 
15,000  members.  At  the  close  of  1907  the  "  Original  Freewill 
Baptists  "  had  120  ministers,  167  chiuches,  and  13,000  members, 
practically  all  in  the  Carolinas. 

See  I.  D.  Stewart,  History  of  the  Free  WiU  Baptists  (Dover,  N.  H., 
1863)  for  1780-1630,  and  his  edition  of  the  Minutes  of  the  General 
Conference  of  the  Free  WiU  Baptist  Connection  (Boston,  1887)  ;  lames 
B.  Taylor,  The  Centennial  Record  of  the  Free  Will  Baptists  (Dover, 
1881} ;  John  Buzzell,  Memoir  of  Eider  Bettioiimi  Randall  (Parson- 
field,  Maine.  1827);  and  P.  Rjchanhon.  Randall  and  Uie  Free 
Will  Baptists."  in  The  Christian  Review,  voL  xxiii.  (Baltimore,  1858). 

FREEBENCH,  in  English  law,  the  interest  which  a  widow  has 
in  the  copyhold  lands  of  her  husband,  corresponding  to  dower 
in  the  case  of  freeholds.  It  depends  upon  the  custom  of  the 
manor,  but  as  a  general  rule  the  widow  takes  a  third  for  her  life 
of  the  lands  of  which  her  husband  dies  seised,  but  it  may  be  an 
estate  greater  or  less  than  a  third.  If  the  husband  surrenders 
his  copyhold  and  the  surrenderee  is  admitted,  or  if  he  contracts 
for  a  sale,  it  will  defeat  the  widow's  freebench.  As  freebench  is 
regarded  as  a  continuation  of  the  husband's  estate,  the  widow 
does  not  (except  by  special  custom)  require  to  be  aidmitted. 

FREE  CHURCH  FEDERATION,  a  voluntary  association  of 
British  Nonconformist  churches  for  co-operation  in  religious, 
social  and  civil  work.  It  was  the  outcome  of  a  unifying  tendency 
displayed  during  the  latter  part  of  the  19th  century.  About 
1890  the  proposal  that  there  should  be  a  Nonconformist  Church 
Congress  analogous  to  the  AnglicanChurch  Congress  was  seriously 
considered,  and  the  first  was  held  in  Manchester  on  the  7th  of 
November  1892.  In  the  following  year  it  was  resolved  that  the 
basis  of  representation  should  be  neither  personal  (as  in  the 
Anglican  Church  Congress)  nor  denominational,  but  territorial. 
England  and  Wales  have  since  been  completely  covered  with  a 
network  of  local  councils,  each  of  which  elects  its  due  proportion 
of  representatives  to  the  national  gathering.  This  territorial 
arrangement  eliminated  all  sectarian  distinctions,  and  also  the 
possibility  of  committing  the  different  churches  as  such  to  any 
particular  policy.  The  representatives  of  the  local  councils 
attend  not  as  denominationalists  but  as  Evangelical  Free 
Churchmen.  The  name  of  the  organization  was  changed  from 
Congress  to  National  Council  as  soon  as  the  assembly  ceased  to 
be  a  fortmtous  concourse  of  atoms,  and  consisted  of  duly 
appointed  representatives  from  the  local  councils  of  every  part 
of  England.  The  local  councils  consist  of  representatives  of  the 
Congregational  and  Baptist  Churches,  the  Methodist  Churches, 


thel^bjrterian  Chinch  of  England.the  Free  E^iscopalChurches, 
the  Society  of  Friends,  and  such  other  Evangelical  Churches  as 
the  National  Council  may  at  any  rime  admit.  The  constitution 
states  the  following  as  the  objects  of  the  National  Council:  (a) 
To  facilitate  fraternal  intercourse  and  co-operation  among  the 
Evangelical  Free  Churches;  (b)  to  assist  in  the  organization  of 
local  councils;  (c)  to  encourage  devotional  fellowship  and  mutual 
counsel  concerning  the  spiritual  life  and  religious  activities  of  the 
Churches;  (d)  to  advocate  the  New  Testament  doctrine  of  the 
Church,  and  to  defend  the  rights  of  the  associated  Churches; 
(e)  to  promote  the  application  of  the  law  of  Christ  in  every 
rdation  of  human  life.  Although  the  objects  of  the  Free  Church 
councils  are  thus  in  their  nature  and  spirit  religious  rather  than 
political,  there  are  occasions  on  which  action  is  taken  on  great 
national  affairs.  Thus  a  thorough-going  oi^Msition  was  offered 
to  the  Education  Act  of  1902,  and  whole-heartedsupport  accorded 
to  candidates  at  the  general  electi<m  of  1906  who  pledged  them- 
selves to  altering  that  measure. 

A  striking  feature  of  the  movement  is  the  adoption  of  the 
parochial  system  for  the  purpose  of  local  work.  Each  of  the 
associated  churches  is  requested  to  look  after  a  parish,  not  of 
course  with  any  attempt  to  exclude  other  churches,  but  as  having 
a  special  responsibility  for  those  in  that  area  who  are  not  already 
connected  with  some  existing  church.  Throughout  the  United 
Kingdom  local  coumnb  are  formed  into  federati(»is,  ataaa  fifty 
in  number,  which  are  intermediate  between  them  and  the 
national  council.  The  local  councils  do  what  is  possible  to  prevent 
overlapping  and  excessive  competition  between  the  churches. 
They  also  combine  the  forces  of  the  local  churches  for  evangelistic 
and  general  devotional  work,  open-air  services,  efforts  on  behalf 
of  Sunday  observance,  and  the  prevention  of  gambling.  Services 
are  arranged  in  connexion  with  workhouses,  hospitals  and  other 
public  institutions.  Social  work  of  a  varied  character  forms  a 
large  part  of  the  operations  of  the  local  councils,  and  the  Free 
Churdi  Girls'  Guild  has  a  function  similar  to  that  of  the  Anglican 
Giris'  Friendly  Society.  The  mttional  council  engages  in  mission 
work  on  a  large  scale,  and  a  considerable  number  of  periodicals, 
hjrmn^books  for  special  occasions,  and  works  of  different  kinds 
explaining  the  Mstory  and  ideals  of  the  Evangelical  Free 
Churches  have  been  published.  The  churches  represented 
in  the  National  Council  have  9966  ministers,  55,828  local 
preachers,  407,991  Sunday-school  teachers,  3,416,377  Sunday 
scholars,  2,178,331  communicants,  and  sitting  accommodation^ 
for  8,555,460. 

A  remarkable  manifestation  of  this  unprecedented  reunion 
was  the  fact  that  a  committee  of  the  associated  churches  prepared 
and  published  a  catechism  expressing  the  positive  and  funda- 
mental agreement  of  all  the  Evangelical  Free  Churches  on  the 
essential  doctrines  of  Christiuiity  (see  The  Contemporary  Review^ 
January  1899).  The  catechism  represents  substantially  the  creed 
of  not  less  than  80,000,000  Protestants.  It  has  been  widely 
circulated  throughout  Great  Britain,  the  British  Colonies  and 
the  United  States  of  America,  and  has  also  been  translated  into 
Welsh,  French  and  Italian. 

The  movement  has  spread  to  all  parts  of  Australia,  New 
Zealand,  South  Africa,  Jamaica,  the  United  States  of  America  and 
India.  It  is  perhaps  necessary  to  add  that  it  differs  essentially 
from  the  Evangelical  Alliance,  Inasmuch  as  its  unit  is  not  an 
individual,  private  Christian,  but  a  definitely  organized  and 
visible  Chtirch.  The  essential  doctrine  of  the  movement  is  a 
particular  doctrine  of  churdimuiship  which,  as  explained  in 
the  catediism,  regards  the  Lord  Jesus  Christ  as  the  sole  and 
Divine  Head  of  every  branch  of  the  Holy  Catholic  Church 
throughout  the  world.  For  this  reason  those  who  do  not  accq>t 
the  deity  of  Christ  are  necessarily  excluded  from  the  nationd 
council  and  its  local  constituent  councils. 

FREE  CHURCH  OF  ENGLAND,  a  Protestant  episcopal  church 
"  essentially  one  with  the  established  church  of  England,  but 
free  to  go  into  any  parish,  to  use  a  revised  edition  of  the  Book 
of  Common  Prayer,  to  associate  the  laity  with  the  clergy  in  the 
government  and  work  of  the  church,  and  to  hold  communion  with 
Christians  of  other  denominations."   It  was  founded  in  1844 
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in  opposition  to  the  Tractarian  movement,  and  embodies  the 
distinctively  evangelical  elements  of  the  Reformation.  It  pre* 
serves  and  maintains  to  the  letter  all  that  is  Protestant  and 
evangelical  in  the  liturgy  and  services  of  the  Anglican  church, 
whUe  its  free  constitution  and  revised  formularies  meet  the  needs 
of  members  of  that  communion  who  resent  sacerdotal  and 
ritualistic  tendencies.  There  are  two  diouses  (northern  and 
southern)  each  with  a  bishop,  about  30  churches  and  ministers, 
and  about  1300  members. 

FREE  CHURCH  OF  SCOTLAND.  In  one  sense  the  Free 
Church  of  Scotland  dated  its  existence  from  the  Disruption  of 
1843,  in  another  it  daimed  to  be  the  rightful  representative  of 
the  National  Church  of  Scotland  (see  Scotland,  Church  of) 
as  it  was  reformed  in  1560.^  In  the  eccle»astical  history  of 
Scotland  the  Free  Churchman  sees  three  great  reforming  periods. 
In  bis  view  these  deserve  to  be  called  reforming  on  many 
accounts,  but  most  especially  because  in  them  the  independence 
of  the  church,  her  inherent  scriptural  r^t  to  ezodse  a  quritual 
jurisdiction  in  which  she  is  responsible  to  her  Divine  Head  alone, 
was  both  earnestly  asserted  and  practically  maintained.  The 
first  reformation  extended  from  1560,  when  the  church  freely 
held  her  first  General  Assembly,  and  of  her  own  authority  acted 
on  the  First  Book  of  Discipline,  to  1592,  when  her  Presbyterian 
order  was  finally  and  fully  ratified  by  the  parliament.  The  second 
period  began  in  1633,  when,  after  20  years  of  suspended  anima- 
tion, the  Assembly  once  more  shook  oB  Episcopacy,  and  termin- 
ated in  1649,  when  the  parliament  of  Scotland  confirmed  the 
church  in  her  liberties  in  a  larger  and  ampler  sense  than  before. 
The  third  period  began  in  1834,  when  the  Assembly  made  use 
of  what  the  church  believed  to  be  her  rights  in  passing  the  Veto 
and  Chapel  Acts.   It  culminated  in  the  Disnq>tion  of  1843. 

The  fact  that  the  Church,  as  led  first  by  John  Knoz  and  after- 
wards by  Andrew  Melville,  claimed  an  inhomt  right  to  exercise 
a  spiritual  jurisdiction  is  notorious.  More  apt  to  be  overlooked 
is  the  comparative  freedom  with  which  that  right  was  actually 
used  by  the  church  irrespective  of  state  recognition.  That  recog- 
nition was  not  given  until  after  the  queen's  resignation  in  1567;* 
but,  for  several  years  before  it  came,  the  church  had  been  holding 
her  Assemblies  and  settling  all  questions  of  discipline,  worship, 
and  administration  as  they  arose,  in  accordance  with  the  first 
book  of  polity  or  discipline  which  had  been  drawn  up  in  1560. 
Further,  in  1581  she,  of  her  own  motion,  adopted  a  second  book 
of  a  similar  character,  in  which  she  expressly  claimed  an  inde- 
pendent and  exdusive  jurisdiction  or  power  in  all  matters 
ecdesiastical,  "  which  flows  directly  from  God  and  the  Mediator 
Jesus  Christ,  and  is  spiritual,  not  having  a  temporal  head  on  earth, 
but  only  Christ,  the  only  king  and  governor  of  his  cbiirch 
and  this  claim,  though  directly  negatived  ia  1584  by  the  "  Black 
Acts,"  which  included  an  Act  of  Supremacy  over  estates  spiritual 
and  temporal,  continued  to  be  asserted  by  the  Assemblies, 
until  at  last  it  also  was  practically  allowed  in  the  act  of  1592.* 
This  legislation  of  1592,  however,  did  not  long  remain  in  force. 
An  act  of  parliament  in  1606,  which  "  reponed,  restored  and 
reintegrated  "  the  estate  of  bishops  to  their  ancient  dignities, 
prerogatives  and  privileges,  was  followed  by  several  acts  of 
various  subservient  assemblies,  which,  culminating  in  that  of 
1618,  practically  amounted  to  a  complete  surrender  of  jurisdiction 
by  the  church  itself.  For  twenty  years  no  Assemblies  whatever 
were  held.  Hiis  interval  must  necessarily  be  regarded  from  the 
Presbyterian  point  of  view  as  having  been  one  of  very  deep 
depression.    But  a  second  reformation,  characterized  by  great 

^  "  It  is  her  being  free,  not  her  being  established,  that  constitutes 
the  real  historical  and  hereditary  identity  of  the  Reformed  National 
Church (rf Scotland."  See^c(anai>«;Iara<Mn), &c.,of  FreeAssembly, 

1851. 

■In  the  act  Anent  the  true  and  holy  Kirk,  and  of  those  that  are 
declared  not  to  be  of  the  same.  This  act  was  supplemented  by  that  of 
1570,  j4ff<n(  the  Jurisdiction  of  the  Kirk. 

*  The  Second  Book  of  Discipline  was  not  formally  recognized  in 
that  act;  but  all  former  acts  against  "  the  jurisdiction  and  dis- 
cipline of  the  true  Kirk  as  the  same  is  used  and  exercised  within  the 
realm  "  were  abolished;  and  alt  "  liberties,  privileges,  immunities 
and  freedoms  whatsoever  "  previously  granted  were  ratified  and 
approved. 
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energy  and  vigour,  began  in  163S.  The  proceedings  of  the 
Assembly  of  that  year,  afterwards  tardily  and  reluctantly 
acquiesced  in  by  the  state,  finally  issued  in  the  acts  of  parliament 
of  1649,  by  which  the  Westminster  standards  were  ratified, 
lay-patronage  was  abolished,  and  the  coronation  oath  itself 
framed  in  accordance  with  the  principles  of  Presbyterian  church 
government.  Another  period  of  mtense  reaction  soon  set  in. 
No  Assemblies  were  permitted  by  Cromwell  after  1653;  and, 
soon  after  the  Restoration,  Presbytery  was  temporarily  over- 
thrown by  a  serira  of  rescissory  acta.  Nor  was  the  Involution 
Settlement  of  1690  so  entirely  favourable  to  the  freedom  of  the 
church  as  the  legislarion  of  1649  had  been.  Prelacy  was  abolished, 
and  various  obnoxious  statutes  were  repealed,  but  the  acts 
rescissory  were  not  canceled;  presbyterianism  was  re-estab- 
lished, but  the  statutory  recognition  of  the  Confession  of  Faith 
took  no  notice  of  c^tain  quaUficattons  under  which  that  docu- 
ment had  OTiginally  been  approved  by  the  Assembly  of  1647;' 
the  old  rights  of  patrons  were  again  discontinued,  but  the  Urge 
powers  which  had  been  conf  ored  on  congr^tions  by  the  act  of 
1649  were  not  wholly  restored.  Nevertheless  the  great  principle 
of  a  distinct  ecclesiastical  jurisdiction,  embodied  in  the  Con- 
fession of  Faith,  was  accepted  without  reservation,  and  a  Presby- 
terian pohty  effectively  confirmed  both  then  and  at  the  ratifica- 
tion of  the  treaty  of  Union.  This  settlement,  however,  did  not 
long  subsist  unimpaired.  In  1712  the  act  of  Queen  Aime,  restor- 
ing patronage  to  its  ancient  footing,  was  p>assed  in  spite  of  the 
earnest  remonstrances  of  the  Scottish  people.  For  many  years 
afterwards  (until  1784)  the  Assembly  continued  to  instruct  each 
succeeding  commission  to  make  apfdication  to  the  king  and  the 
parliament  for  redress  of  the  grievance.  But  meanwhile  a  new 
phase  of  Scottish  ecclesiastical  politics  commonly  known  as 
Modoatism  had  been  inaugurated,  during  the  prevalence  of 
which  the  church  became  even  more  indifferent  than  the  lay- 
patrons  themselves  to  the  rights  of  her  congregations  with  regard 
to  the  "  calling  "  of  ministers.  From  the  Free  Church  point  of 
view,  the  period  from  which  the  secessions  xmder  Ebenezer 
Erskine  and  Thomas  G0e^ie  are  dated  was  also  characterized 
by  numerous  other  abuses  on  the  Church's  part  which  amounted 
to  a  practical  surrender  of  the  most  important  and  disUnctive 
principles  of  her  ancient  Presbytoian  polity.'  Towards  the 
beginning  of  the  present  centiuy  there  were  many  circumstances, 
both  within  and  without  the  church,  which  conspired  to  bring 
about  an  evangelical  and  popular  reaction  against  this  reign  of 
"  Moderatism."  The  result  was  a  protracted  struggle,  which  is 
commonly  referred  to  as  the  Ten  Yeats'  Conflict,  and  which  has 
been  aptly  described  as  the  last  battle  m  the  long  war  which  for 
nearly  300  years  had  been  waged  within  the  church  itself,  between 
the  friends  and  the  foes  of  the  doctrine  of  an  exclusive  ecclesi- 
astical jurisdiction.  That  final  struggle  may  be  said  to  have 
begun  with  the  passing  in  1834  of  the  "  Veto  "  Act,  by  which  it 
was  declared  to  be  a  fundamental  law  of  the  church  that  no  pastor 
should  be  intruded  on  a  congregation  contrary  to  the  will  of  the 
people,'  and  by  which  it  was  provided  that  the  simple  dissent 
of  a  majority  of  heads  of  families  in  a  parish  should  be  enough  to 
warrant  a  presbytery  in  rejecting  a  i»esaitee.  The  question  of 
the  legality  of  this  measure  soon  came  to  be  tried  in  the  dvil 
courts;  and  it  was  ultimately  answered  in  a  sense  unfovourable 
to  the  church  by  the  decision  (1838)  of  the  court  of  session  in 
the  Auchterarder  case,  to  the  effect  that  a  presbytery  had  no  right 
to  reject  a  presentee  simply  because  the  parishioners  protested 
against  his  settlement,  but  was  bound  to  disregard  the  veto  (see 
Chalmers,  Thomas).   This  decision  elicited  from  the  Assembly 

*  The  most  important  of  these  had  reference  to  the  full  right  of  a 
constituted  church  to  the  enjoyment  of  an  absolutely  unrestricted 
freedom  in  convening  Assemblies.  This  very  point  on  one  occasion 
at  least  threatened  to  be  the  cause  of  senous  misunderstandings 
between  William  and  the  people  of  Scotland.  The  difficulties  were 
happily  smoothed,  however,  by  the  wisdom  and  tact  of  William 
Carstares. 

'  See  Act  and  Declaration  of  Free  Assembly,  1851. 

•  This  principle  had  been  asserted  even  by  an  Assembly  so  late  as 
that  of  1736.  and  had  been  invariably  presupposed  in  the  "  call," 
which  had  never  ceased  to  be  regarded  as  an  indispensable  pre- 
requisite for  the  settlement  of  a  minister. 
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of  that  year  a  new  declaration  of  the  doctrine  of  the  spiritual 
independence  of  the  church.  The  "  exclusive  jurisdiction  of 
the  civil  courts  in  regard  to  the  dvil  rights  and  emoliunents 
secured  by  law  to  the  chuich  and  the  ministers  thereof  "  was 
acknowledged  without  qualification;  and  continued  implicit 
obedience  to  thdr  dedsious  with  reference  to  these  rights  and 
emoluments  was  pledged.  At  the  same  time  it  was  insisted  on 
"  that,  as  is  dechund  in  the  Confession  of  Faith  of  this  National 
EstabUshed  Church, '  the  Loid  Jesus  Christi  as  King  and  i^d 
of  the  diurch,  hath  therein  appointed  a  government  in  the  hand 
of  church  officers  distinct  from  the  dvil  magbtrate ';  and  that 
in  all  matters  touching  the  doctrine,  disdpline  and  government 
of  the  church  her  judicatories  possess  an  ezdusive  jurisdiction, 
founded  on  the  Word  of  God,  which  power  ecdesiastical  "  (in 
the  words  of  the  Second  Book  of  Disdpline)  "  flows  immediately 
from  God  and  the  Mediator  the  Lord  Jesus  Christ,  and  is  spiritual, 
not  having  a  temporal  head  on  earth,  but  only  Christ,  the  only 
spiritual  King  and  Governor  of  His  Kirk."  And  it  was  resolved 
to  assert,  and  at  all  hazards  defend,  this  spiritual  jurisdiction, 
uid  firmly  to  mforce  obedience  to  the  same  upon  the  office- 
bearers and  members  of  the  church.  The  decision  of  the  court 
of  session  having  been  confirmed  by  the  House  of  Lords  early  in 
1839,  it  was  dedded  in  the  Assembly  of  that  year  that  the 
church,  while  acquiesdng  in  the  loss  of  the  temporalities  at 
Auchterarder,  should  reaffirm  the  prindple  of  non-intrusion  as 
an  integral  part  of  the  constitution  of  the  Reformed  Church 
of  Scotland,  and  that  a  committee  should  be  appointed  to  confer 
with  the  government  with  a  view  to  the  prevention,  if  possible, 
of  any  further  collision  between  the  dvil  and  ecdesiastical 
authorities.  While  the  conference  with  the  government  had  no 
better  result  than  an  unsuccessful  attempt  at  compromise  by 
means  of  Lord  Aberdeen's  BiU,  which  embodied  the  jmndple 
of  a  dissent  with  reasons,  stiQ  graver  comj^cations  were  arising 
out  of  the  Mamoch  and  other  cases.^  In  the  circumstances  it 
was  resolved  by  the  Assembly  of  1843  to  transmit  to  the  queen, 
by  the  hands  of  the  lord  high  commissioner,  a  "  daim,  declara- 
tion, and  protest,"  complaining  of  the  encroachments  of  the  court 
of  session,'  and  also  an  address  praying  for  the  abolition  of 
patronage.  Tlie  home  secretary's  answer  (received  in  January 
1843)  gave  no  hope  of  redress.   Meanwhile  the  position  of  the 

^  According  to  the  Free  Church  "  Protest  "  of  1843  it  was  in  these 
cases  decided  (i)  that  the  courts  of  the  church  were  uable  to  be  com- 
pelled to  intrude  ministers  on  reclaimii^f  congregations;  (2)  that  the 
dvil  courts  had  power  to  interfere  with  and  interdict  the  preaching  of 
the  gospel  and  administration  of  ordinances  as  authorized  and  en- 
joined by  the  church ;  (3)  that  the  civil  courts  had  power  to  suspend 
spiritual  censures  pronounced  by^  the  courts  of  the  church,  ami  to 
interdict  their  execution  as  to  spiritual  effects,  functions  and  privi- 
leges; (4)  that  deposed  ministers,  and  probationers  deprived  of  their 
licence,  could  be  restored  by  the  mandate  of  the  civil  courts  to  the 
spiritual  office  and  status  of  which  the  church  courts  had  deprived 
tnem;  (5)  that  the  right  of  membership  in  ecclesiastical  courts 
could  be  determined  by  the  civil  courts;  (6)  that  the  civil  courts 
had  power  to  supersede  the  majority  of  a  church  court  of  the  Estab- 
lishment in  regard  to  the  exercise  of  its  spiritual  functions  as  a  church 
court,  and  to  authorize  the  minority  to  exercise  the  said  functions 
in  oppoNtion  to  the  court  itself  and  to  the  superior  Judicatories  of 
the  cnurch;  (7)  that  processes  of  ecclesiastical  discipline  could  be 
arrested  by  the  dvil  courts;  and  (8)  that  without  the  sanction  of  the 
dvil  courts  no  increased  provision  could  be  made  for  the  spiritual  care 
of  a  parish,  although  such  provision  left  all  dvil  rights  and  patri- 
monial interests  untouched. 

'  The  narrative  and  argument  of  this  elaborate  and  able  document 
cannot  be  reproduced  here.  In  substance  it  is  a  claim  "  as  of  richt " 
on  behalf  of  the  church  and  of  the  nation  and  people  of  Scotlano  that 
the  ^urch  shall  freely  possess  and  enjoy  her  liberties,  government, 
disdpline.  rights  and  privileges  according  to  law,  and  that  she  shall 
be  protected  therein  from  the  foresaid  unconstitutional  and  ill^;al 
encroachments  of  the  said  court  of  session,  and  her  people  securea  in 
their  Christian  and  constiturional  rights  and  liberties.  This  claim  is 
followed  by  the  "  declaration  "  that  the  Assembly  cannot  intrude 
ministers  on  reclaiming  congregarions,  or  carry  on  the  government 
of  Christ's  church  subject  to  the  coercion  of  the  court  of  session ;  and 
by  the  "protest "  that  all  acts  of  the  parliament  of  Great  Britain 
passed  without  the  consent  of  the  Scottish  church  and  nation,  in 
alteration  or  derogation  of  the  government,  discipline,  rights  and 
privileges  of  the  cnurch,  as  also  all  sentences  of  courts  in  contra- 
vention of  said  government,  discipline,  rights  and  privileges,  "arc  and 
shall  be  in  themselves  void  and  null,  and  of  no  legal  force  or  effect." 
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evangelical  party  had  been  further  hampered  by  the  decision  of 
the  court  of  session  dedaring  the  ministers  of  chapels  of  ease  to 
be  unqualified  to  sit  in  any  church  court.  A  final  appeal  to 
parUament  by  petition  was  made  in  March  1843,  when,  by  a 
majority  of  135  (211  against  76),  the  House  of  Commons  declined 
to  attempt  any  redress  of  the  grievances  of  the  Scottish  Church  * 
At  the  first  session  of  the  following  General  Assembly  (i8th  May 
1843)  the  r^ly  of  the  non-intrusion  party  was  made  in  a  protest, 
signed  by  upwards  of  aoo  commissioners,  to  the  effect  that  since, 
in  their  opinion,  the  recent  decisions  of  the  dvil  courts,  and  the 
still  more  recent  sanction  of  these  decisions  by  the  legislature, 
had  made  it  impossible  at  that  time  to  hold  a  free  Assembly  of 
the  church  as  by  law  established,  they  therefore  "protest  that  it 
shall  be  lawful  for  us,  and  such  other  commissioners  as  may 
concur  with  us,  to  withdraw  to  a  separate  place  of  meeting,  for  the 
purpose  of  ta^g  steps  for  oursdves  and  all  who  adhere  to  us — 
maintaining  with  us  the  Confession  of  Faith  and  standards  of 
the  Church  of  Scotland  as  heretofore  understood — for  s^iarating 
in  an  ordraly  way  from  the  Establishment,  and  thereupon 
adopting  such  mrasures  as  may  be  competent  to  us,  in  humUe 
dependence  on  God's  gra<%  and  the  aid  of  IDs  Holy  Spirit,  for 
the  advancement  of  His  e^ory,  the  extension  of  the  gospel  of  our 
Lord  and  Saviour,  and  the  administration  of  the  affairs  of  Christ's 
house  according  to  His  holy  word. "  The  reading  of  this  document 
was  followed  by  the  withdrawal  of  the  entire  non-intrusion  party 
to  another  place  of  meeting,  where  the  first  Assembly  of  the  Free 
Church  was  constituted,  with  Dr  Thomas  Chalmers  as  moderator. 
This  Assembly  sat  from  the  i8th  to  the  30th  of  May,  and  trans- 
acted a  large  amoimt  of  important  business.  On  Tuesday  the 
33rd,  396^  ministers  and  professors  publidy  adhibited  their 
names  to  the  Act  of  Separation  and  deed  of  demission  by  which 
they  renounce  all  claim  to  the  benefices  they  had  held  in  con- 
nexion with  the  Establishment,  declaring  them  to  be  vacant,  and 
consenting  to  their  being  dealt  with  as  such.  By  this  impressive 
proceeding  the  signatories  volimtarily  surrendered  an  annual 
income  amoimting  to  fully  £100,000. 

The  first  care  of  the  volimtarily  disestablished  church  was  to 
provide  incomes  for  her  dergy  and  places  of  worship  for  her 
people.  As  early  as  1841  indeed  the  leading  prindple  of  a 
*'  sustentation  fimd  "  for  the  support  of  the  ministry  had  been 
announced  by  Dr  Robert  Smith  Candhsh ;  and  at "  Convocation," 
a  private  tmoffidal  meeting  of  the  members  of  the  evangelical 
or  non-intrusion  party  held  in  November  1842,  Dr  Chidmers 
was  prepared  with  a  carefully  matured  scheme  according  to  iriiich 
"  each  congregation  should  do  its  part  in  sustaining  the  whole, 
and  the  whole  should  sustain  each  congregation."  Between 
November  1842  and  May  1843,  647  assodations  had  been 
formed;  and  at  the  first  Assembly  it  was  announced  that  up- 
wards of  £17,000  had  already  been  contributed.  At  the  close  of 
the  first  financial  'year  (1843-1844)  it  was  reported  that  the  fund 
had  exceeded  £61,000.  It  was  partidpated  in  by  583  ministers; 
and  470  drew  the  full  equal  dividend  of  £105.  Each  successive 
year  ^owed  a  steady  increase  in  the  gross  amount  of  the  fund; 
but  owing  to  an  almost  equally  rapid  increase  of  the  number  of 
new  ministerial  charges  participating  in  its  benefits,  the  stipend 
payable  to  each  minister  did  not  for  many  years  reach  the  sum 
of  £150  which  had  been  aimed  at  as  a  minimum.  Thus  in  1844- 
1845  the  fund  had  risen  to  ;£76,i8o,  but  the  ministers  had  also 
increased  to  627,  and  the  equal  dividend  therefore  was  only  £1 23. 
During  the  first  ten  years  the  annual  income  averaged  £84,057; 
during  the  next  decade  £108,643;  dtuing  the  third  £130,246. 
The  minimum  of  £150  was  reached  at  last  in  1S6S;  and  subse- 
quently the  balance  remaining  after  that  minimum  had  been 
provided  was  treated  as  a  surplus  fund,  and  distributed  among 
those  ministers  whose  congregations  have  contributed  at 
certain  specified  rates  per  member.  In  187S  the  total  amount 
received  for  this  fund  was  upwards  of  £i77>ooo;  in  this  1075 
ministers  parUdpated.  The  full  equal  dividend  of  £157  was 
paid  to  766  ministers;  and  additional  grants  of  £36  and  £18 

•  The  Scottish  members  voted  with  the  minority  in  the  proportion 

of  25  to  12. 

*  The  number  ultimatdy  rose  to  474. 
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were  paid  out  oE  the  8iu{diu  fund  to  633  and  129  miniBters 

re^tectively. 

To  provide  for  the  erection  of  the  buildings  which,  it  was 
foreseen,  would  be  necessary,  a  general  building  fund,  in  which 
all  should  share  alike,  was  also  organized,  and  local  building 
funds  were  as  far  as  possible  established  in  each  parish,  with  the 
result  that  at  the  first  Assembly  a  siim  of  £104,776  was  reported 
as  already  available.  By  May  1844  a  further  sum  of  £123,060 
had  been  collected,  azid  47c  churches  were  reported  as  completed 
or  nearly  so.  In  the  foUowing  year  £131,737  was  raised  and 
60  additional  churches  were  built.  At  the  end  of  four  years 
considerably  more  than  700  churches  had  been  provided. 

During  the  winter  session  1S43-1844  the  divinity  students 
who  had  joined  the  Free  Church  continued  their  studies  under 
Dr  Chalmers  and  Dr  David  Welsh  (1793-1845);  and  at  the 
Assembly  of  1844  arrangements  were  made  for  the  erection  of 
suitable  coUet^te  buildings.  The  New  College,  Edinburgh, 
was  built  in  1847  at  a  cost  of  £46,506;  and  divinity  halls  were 
subsequently  set  up  also  in  Glugow  and  Aberdeen.  In  1878 
there  were  13  professors  of  theology,  with  an  aggregate  of  230 
students, — ^the  numbers  at  Edinbui^,  Glasgow  and  Aberdeen 
xeq>ectively  being  139,  69  and  39. 

A  somewhat  unforeseen  result  oi  the  Dianq>tion  was  the 
no^ssity  for  a  duplicate  system  of  dementary  schools.  At 
the  1843  Assembly  it  was  for  the  first  time  announced  by  Dr 
Welsh  that  "  schools  to  a  certain  extrat  must  be  opened  to  ^ord 
a  suitable  ^here  of  occupation  for  parochial  and  still  more  for 
private  teachers  of  schools,  who  are  threatened  with  deprivation 
of  their  present  office  on  account  of  their  opinions  upon  the  church 
question."  The  suggestion  was  taken  up  with  very  great  energy, 
with  the  result  that  in  May  1845,  280  schools  had  been  set  up, 
while  in  May  1847  this  number  had  risen  to  513,  with  an  attend- 
ance of  upwards  of  44,000  scholars.  In  1869  it  was  stated  in  an 
authcoitative  document  laid  befcne  members  of  parliament 
that  at  that  time  there  were  omnected  with  and  suf^rted  by 
the  Free  Church  598  schools  (including  two  normal  schools), 
with  633  teachm  and  64,1x5  scholars.  The  school  buildings 
had  been  erected  at  a  cost  of  £330,000,  of  which  the  committee 
of  privy  council  had  contributed  £35,000,  while  the  remainder 
had  been  raised  by  voluntary  effort.  Annual  payments  made 
to  teachers,  &c.,  as  at  1869,  amounted  to  £16,000.  In  ac(X}rdance 
with  certain  provisions  of  the  Education  Act  of  1873  most  of  the 
schools  of  the  Free  Church  were  voluntarily  transferred,  without 
compensation,  to  the  local  school  boaids.  Hie  normal  schools 
are  now  transferred  to  the  state. 

It  has  been  seen  already  that  during  the  poiod  of  the  Ten 
Years'  Conflict  the  non-^ntruaon  party  strenuously  denied 
that  in  any  one  respect  it  was  departing  fR»n  acknowledged 
principles  of  the  National  Oiurch.  It  continued  to  do  so  after  the 
Disruption.  In  1846,  however,  it  was  found  to  have  become 
necessary,  "  in  consequence  of  the  late  change  in  the  outward 
condition  of  the  church,"  to  amend  the  "  questions  and  formula  " 
to  be  used  at  the  licensing  of  probationers  and  the  ordination 
of  office-bearers.  These  were  amended  accordingly;  and  at  the 
same  time  it  was  declared  that,  "  while  the  church  firmly  main- 
tains the  same  scriptural  principles  as  to  the  duties  of  nations 
and  their  rulers  in  reference  to  true  religion  and  the  Churdt  of 
Quist  for  which  she  has  hitherto  contended,  she  disclaims  in- 
tcderant  or  persecuting  principles,  and  does  not  regard  her 
Confession  of  Faitii,  <u:any  pOTtionthereofwhenfairiyinterpreted, 
as  favourii^  intolerance  or  persecution,  or  omsider  tl^t  her 
office-bearers  by  subscribing  it  profess  any  principles  inconsistent 
with  liberty  of  conscience  and  the  right  of  private  judgment." 
The  main  difference  between  the  "  formtila  "  of  the  Free  Church 
and  that  of  the  Established  Church  (as  at  the  year  1900)  was 
that  the  former  referred  to  the  Confession  of  Faith  simply  as 
"  approven  by  General  Assemblies  of  this  Church,"  whUe  the 
latter  described  it  as  "  approvenby  the  General  Assemblies  of  this 
National  Church,  and  ratified  by  law  in  the  year  1690,  and  fre- 
quently confirmed  by  divers  Acts  of  Parliament  since  that  time." 
The  forma*  inserted  an  additional  clause, — "  I  also  a^rove  of 
the  general  principles  respecting  the  jurisdiction  of  the  church, 
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and  her  subjection  to  Christ  as  her  only  Head,  which  are  con- 
tained in  the  Claim  of  Ri^t  and  in  the  Protest  referred  to  in  the 
questions  already  put  to  me  ";  and  also  added  the  words  which 
are  here  distinguished  by  italics, — "  And  I  promise  that  through 
the  grace  of  God  I  shall  firmly  and  constantly  adhere  to  the  same, 
and  to  the  utmost  of  my  power  shall  in  my  station  assert, 
maintain,  and  defend  the  said  doctrine,  worship,  discipline 
and  government  of  this  church  by  kirk-sessions,  presbyteries, 
provincial  synods,  and  general  assemblies,  together  with  the 
liberty  and  exclusiue  jwisdicHon  thereof;  and  that  I  shall,  in  my 
practi(»,  conform  myself  to  the  said  wordiip  aiui  submit  to  the 
said  discipline  [and]  government,  and  exclusive  jtirisdiction,  and 
not  endeavour  directly  or  indirectly  the  prejudice  or  subversion 
of  the  same."  In  the  year  1851  an  act  and  declaration  anent  the 
publication  of  the  subordinate  standards  and  other  authoritative 
documents  of  the  Free  Church  of  Scotland  was  passed,  in  which 
the  historical  fact  is  recalled  that  the  Church  of  Scotland  bad 
formally  consented  to  adopt  the  Confession  of  Faith,  catechisms, 
directory  of  public  worship,  and  form  of  church  government  agreed 
upon  by  the  Westminster  Assembly  ;  and  it  is  declared  that 
"  these  several  formularies,  as  ratified,  with  certain  explanations, 
by  divers  Acta  of  Assembly  in  the  years  1645, 1646,  and  particu- 
laiiy  in  r647,  this  diurch  continues  till  this  day  to  acknowledge 
as  her  subordinate  standards  of  doctrine,  worship  and  govmi- 
ment."  ^ 

In  1858  circumstances  arose  which,  in  the  opinion  of  many, 
seemed  fitted  to  demonstrate  to  the  Free  Church  that  her  freedom 
was  an  illusion,  and  that  all  her  sacrifices  had  been  made  in  vain. 
John  Macmillan,  minister  of  Cardross,  accused  of  immorality, 
had  been  tried  and  found  guilty  by  the  Free  Presbjrtery  of 
Dumbarton.  Appeal  having  been  taken  to  the  synod,  an  attempt 
was  there  made  to  revive  one  particular  charge,  of  which  he  had 
been  finally  acquitted  by  the  presbytery;  and  this  attempt  was 
successful  in  the  General  Assembly.  That  ultimate  court  of 
review  did  not  confine  Itself  to  the  points  appeaXed,  but  went 
into  the  merits  of  the  whole  case  as  it  had  ori^nally  come  before 
the  presbytery.  The  result  was  a  sent^ce  of  suspension. 
Macmillan,  believing  that  the  Assembly  had  acted  with  some 
irregularity,  applied  to  the  court  of  session  for  an  interdict 
against  the  execution  of  that  sentence;  and  for  this  act  he  was 
summoned  to  the  bar  of  the  Assembly  to  say  whether  or  not 
it  was  the  case  that  he  had  thus  appealed.  Having  answered 
in  the  affirmative,  he  was  deposed  on  the  spot.  Forthwith 
he  raised  a  new  action  (his  previous  application  for  an  interdict 
had  been  refused)  concluding  for  reduction  of  the  spiritual 
sentence  of  deposition  and  for  substantial  damages.  The 
defences  lodged  by  the  Ttec  Church  were  to  the  effect  that  the 
civil  courts  had  no  right  to  review  and  reduce  qnritual  sentences, 
or  to  decide  whether  the  General  Assembly  of  the  Free  Church 
had  acted  irregularly  or  not.  Judgments  adverse  to  the  defenders 
were  delivered  on  these  points;  and  appeals  were  taken  to  the 
House  of  Lords.  But  before  the  case  could  be  heard  there, 
the  lord  president  took  an  opportunity  in  the  court  of  session 
to  point  out  to  the  pursuer  that,  inasmuch  as  the  particular 
General  Assembly  against  which  the  action  was  brought  had 
ceased  to  exist,  it  coidd  not  therefore  be  made  in  any  circum- 
stances to  pay  damages,  and  that  the  action  of  reduction  of  the 
spiritual  sratence,  bdng  only  auxiliary  to  the  claim  of  damages, 
cm^t  therefrae  to  be  dism^sed.  He  forther  pointed  out  that 
MacmiUan  might  obtain  redress  in  another  way,  should  he  be 
able  to  prove  malice  against  individiuUs.  Very  soon  after  this 
deliverance  of  the  lord  president,  the  case  as  it  had  stood  against 
the  Free  Church  was  withdrawn,  and  Macmillan  gave  notice  of 
an  action  of  a  wholly  different  kind.  But  this  last  was  not  per- 
severed in.  The  appeals  which  had  been  taken  to  the  House  of 
Lords  were,  in  these  circumstances,  also  departed  from  by 
the  Free  Church.   The  case  did  not  advance  sufficiently  to  show 

^  By  this  formal  reco^ition  of  the'qualifications  to  the  Confession 
of  Faith  made  in  1647  the  scruples  of  the  majority  of  the  Associate 
Synod  of  Original  Seceders  were  removed,  and  37  ministers,  along 
with  a  consi<Krable  number  of  their  people,  joined  the  Free  Church 
in  the  following  year. 

XI.  3  a 
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how  far  the  courts  of  law  would  be  prepared  to  go  in  the  direction 
of  recognizing  voluntary  tribunes  and  a  kind  of  secondary 
exclusive  jurisdiction  founded  on  contract.^  But,  whether 
recognized  or  not,  the  church  for  her  part  continued  to  believe 
that  she  had  an  inherent  spiritual  jurisdiction,  and  remained 
unmoved  in  her  determination  to  act  in  accordance  with  that 
resolution  "  notwithstanding  of  whatsoever  trouble  or  persecu- 
tion may  arise."* 

In  1863  a  motion  was  made  and  unanimously  carried  in  the 
Free  Church  Assembly  for  the  appointment  of  a  committee  to 
confer  with  a  corresponding  committee  of  the  United  Presby- 
terian Synod,  and  with  the  representatives  of  such  other  db- 
establislud  churches  as  mif^t  be  willing  to  meet  and  ddiberate 
with  a  view  to  an  incorporating  union.  Formal  negotiations 
between  the  representatives  of  these  two  churches  were  begun 
shortly  afterwards,  which  iesulted  in  a  report  laid  before  the 
following  Assembly.  From  this  document  it  appeared  that  the 
committees  of  the  two  churches  were  not  at  one  on  the  question 
as  to  the  relation  of  the  civil  magistrate  to  the  church.  While  on 
the  part  of  the  Free  Church  it  was  maintained  that  he  "  may 
lawfully  acknowledge,  as  being  in  ^accordance  with  the  Word  of 
God,  the  creed  and  jurisdiction  of  the  church,"  and  that  "  it  is 
his  duty^  when  necessary  and  expedient,  to  employ  the  national 
resources  in  aid  of  the  church,  provided  always  that  in  doing  so, 
while  reserving  to  himself  full  control  over  the  temporalities 
which  are  his  own  gift,  he  abstain  from  all  authoritative  inter- 
ference in  the  internal  government  of  the  church,"  it  was  declared 
by  the  committee  of  the  United  Presbyterian  Church  that, 
"  inasmuch  as  the  civil  magistrate  has  no  authority  in  spiritual 
things,  and  as  the  employment  of  force  in  such  matters  is  opposed 
to  the  spirit  and  precepts  of  Christianity,  it  is  not  within  his 
province  to  legislate  as  to  what  is  true  in  religion,  to  prescribe 
a  creed  or  form  of  worship  to  his  subjects,  or  to  endow  the  church 
fromnationalresources."  In  other  words,  while  the Frra  Church 
maintained  that  in  certain  circumstances  it  was  lawful  and  even 
incumbent  on  the  magistrate  to  endow  the  church  and  on  the 
church  to  accept  his  endowment,  the  United  Presbyterians  main- 
tained that  in  no  case  was  this  lawful  either  for  the  one  party  or  for 
the  other.  Thus  in  a  very  short  time  it  had  been  made  perfectly 
evident  that  a  union  between  the  two  bodies,  if  accomphshed 
at  all,  could  only  be  brought  about  on  the  understanding  that 
the  question  as  to  the  lawfulness  of  state  endowments  should 
be  an  open  one.  The  Free  Church  Assembly,  by  increasing 
majorities,  manifested  a  readiness  for  union,  even  although 
unanimity  had  not  been  attained  on  that  theoretical  point. 
But  there'  was  a  minority  which  did  not  sympathize  in  this 
readiness,  and  after  ten  years  <ii  fruitless  effort  it  was  in  1873 
found  to  be  expedient  that  the  idea  of  union  with  the  United 
Presbyterians  should  for  the  time  be  abandoned.  Other  negotia- 
tions, however,  which  had  been  entered  upon  with  the  Reformed 
Presbyterian  Church  at  a  somewhat  later  date  proved  more 
succe^ul;  and  a  majority  of  the  ministers  of  that  church  with 
their  cooc^egations  were  united  with  the  Free  Church  in  1876. 

(J.  S.  BL.) 

In  the  last  quarter  of  the  igth  century  the  Free  Church  con- 
tinued to  be  the  most  active,  theolc^cally,  of  the  Scottish 
Churches.  The  College  chairs  were  almost  uniformly  filled  by 
advanced  critics  or  theologians,  inspired  more  or  less  by  Professor 
.  A.  B.  Davidson.  Dr  A.  B.  Bruce,  author  of  The  Training  of  the 
■  Twelve,  &c.,  was  appointed  to  the  chair  of  apologetics  and  New 
Testament  exegesis  in  the  Glasgow  College  in  1875;  Henry 
Drummond  (author  of  Natural  Law  in  the  Spiriiual  World,  &c.) 
was  made  lecturer  in  natural  science  in  the  same  college  in  r877 
and  became  professor  in  1SS4;  and  Dr  George  Adam  Smith 
(author  of  The  Twelve  Prophets,  &c.)  was  called  to  the  Hebrew 
chair  in  1892.  Attempts  were  made  between  1890  and  1895  to 
bring  all  these  professors  except  Davidson  (similar  attacks 
were  also  made  on  Dr  Marcus  Dods,  afterwards  prindpal  of  the 

1  See  Taylor  Innes,  Lavi  of  Creeds  in  Scotland,  p.  258  seq. 

*  The  language  of  Dr  Buchanan,  for  example,  in  i860  was  {mutatis 
mutandis)  the  same  as  that  which  he  had  emuoyed  in  1838  in  moving 
the  Independence  resolution  already  referred  to. 
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New  College,  Edinburgh)  to  the  bar  of  the  Assembly  for  unsound 
teaching  or  writing;  but  in  every  case  these  were  abortive, 
the  Assembly  never  taking  any  step  beyond  warning  the  accused 
that  their  primary  duty  was  to  teach  and  defend  the  church's 
faith  as  embodied  in  the  confession.  In  189a  the  Free  Church, 
following  the  example  of  the  United  Presbyterian  Church  and 
the  Church  of  Scotland  (1889),  passed  a  Declaratory  Act  relaxing 
the  stringency  of  subscription  to  the  confession,  with  the  result 
that  a  small  number  of  ministers  and  congregations,  mostly  M  the 
H^hlands,  severed  their  connexion  with  the  church  and  formed 
the  Free  Fresbytoian  Churdi  of  Sc»tland,  on  strictly  and 
straitly  orthodox  lines.  In  1907  this  body  had  twen^  ccmgrega- 
tions  and  twelve  ministers. 

The  Free  Church  always  regarded  herself  as  a  Natioiud  Church, 
and  during  this  period  she  sought  actively  to  be  true  to  that 
character  by  providing  church  ordinances  for  the  increasing 
population  of  Scotland  and  applying  herself  to  the  new  problems 
of  non-church-going,  and  of  the  changing  habits  of  the  people. 
Her  Assembly's  committee  on  religion  and  morals  worked 
toward  the  same  ends  as  the  similar  organization  of  the  Estab- 
lished Church,  and  in  her,  as  in  the  other  churches,  the  standard 
of  parochial  and  congregational  activity  ma  raised  uid  new 
methods  of  operation  devised.  She  pused  legislation  on  the 
difficult  problem  of  ridding  the  church  of  inefficient  ministers. 
The  use  of  instrumental  music  was  sanctioned  in  Free  Churches 
during  this  period.  An  association  was  formed  in  1891  to  pro- 
mote the  ends  of  edification,  order  and  reverence  in  Uie  public 
services  of  the  church,  and  published  in  189S  A  New  Directory 
for  Public  Worship  wliich  does  not  provide  set  forms  of  prayer, 
but  directions  as  to  the  matter  of  prayer  in  the  various  services. 
The  Free  Church  took  a  large  share  in  the  study  of  hymnol<^ 
and  church  music,  which  led  to  the  production  of  The  Church 
Symnary.  FtomzSSstoiSgsmuchof tlieenergyofalltfaePFesby- 
terian  churches  was  absorbed  by  the  disestablishment  agitation. 
In  the  former  year  the  Free  Church,  having  almost  entirely 
shed  the  establishment  principle  on  which  it  was  founded,  began 
to  rival  the  United  Presbjrterian  Church  in  its  resolutions  calling 
for  the  disestablishment  of  the  Chiu'ch  of  Scotland.  In  spite  of 
the  offers  of  the  Establishment  Assembly  to  confer  with  the 
dissenting  churches  about  union,  the  assaults  upon  its  status 
waxed  in  vigour,  till  in  1893  the  Free  Church  hailed  the  result  of 
the  general  elertion  as  a  verdict  of  the  constituencies  in  favour 
of  disestabhshment,  and  insisted  upon  the  government  of  the  day 
taking  up  Sir  Charles  Cameron's  bilL 

During  the  last  four  or  five  ytaxs  of  the  caitury  the  Free  and 
United  Presbjrterian  diurches,  which  after  the  failure  of  their 
union  negotiations  in  1873  had  been  connected  together  by  a 
Mutual  Eligibility  Act  enabling  a  congregation  of  one  church 
to  call  a  minister  from  the  other,  devoted  their  energy  to  the 
arrangement  of  an  incorporating  union.  The  Synod  of  the 
United  Presbyterian  Church  resolved  in  1896  to  "  take  steps 
towards  imion,"  and  in  the  following  year  the  Free  Assembly 
responded  by  appointing  a  committee  to  confer  with  a  committee 
of  the  other  church.  The  joint  committee  discovered  a  "remark- 
able and  happy  agreement "  between  the  doctrinal  standards, 
rules  and  methods  of  the  two  bodies,  and  with  very  little  con- 
cessions on  either  side  a  common  o>nstitution  and  common 
"  questions  and  formula "  for  the  admission  of  ministers  and 
office-bearers  were  arranged.  A  minority,  always  growing 
smalkr,  of  the  Free  Churdi  Assembly,  protested  against  the  pro- 
posed union,  and  threatened  if  it  were  carried  through  to  test 
its  legality  in  the  courts.  To  meet  this  opposition,  the  suggestion 
is  understood  to  have  been  made  that  an  act  of  parliament 
should  be  applied  for  to  legalize  the  union;  but  this  was  not  done, 
and  the  union  was  carried  through  on  the  understanding  that 
the  question  of  the  lawfulness  of  church  establishments  should 
be  an  open  one. 

The  supreme  courts  of  the  churches  met  for  the  last  time  in 
their  respective  i^es  of  meeting  on  the  30th  of  October  1900, 
and  on  the  following  day  the  joint  meeting  took  place  at 
which  the  union  was  completed,  and  the  United  Free  Church 
of  Scotland  (q.v.)  entered  on  its  career.   The  protesting  and 
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dissenting  minority  at  once  claimed  to  be  the  Free  Church.  They 
met  outside  the  Free  Assembly  Hall  on  the  31st  of  October,  and, 
failing  to  gain  admission  to  it,  withdrew  to  another  hall,  where 
they  elected  Mr  Colin  Bannatyne  their  moderator  and  held  the 
remaining  sittings  of  the  Assembly.  It  was  reported  that  between 
16,000  and  1 7,000  names  had  been  received  of  persons  adhering  to 
the  anti-unionist  principle.  At  the  Assembly  of  1901  it  was 
stated  that  the  Free  Church  had  twenty-five  ministers  and  at 
least  sixty-three  congregations.  The  character  of  the  church  is 
indicated  by  the  fact  that  its  office-bearers  were  the  faithful 
survivors  of  the  decreasing  minority  of  the  Old  Free  Church, 
which  had  protested  against  the  disestablishment  resolutions, 
against  the  relaxation  of  subscription,  against  toleration  of  the 
teaching  of  the  Glasgow  professors,  and  against  the  use  in  worship 
of  organs  or  of  human  hymns.  Her  congregations  were  mostly 
in  the  GaeUc-speaking  districts  of  Scotland.  She  was  confronted 
with  a  very  ajrduous  undertaking;  her  congregations  grew  in 
number,  but  were  far  from  each  other  and  there  were  not  nearly 
enough  ministers.  The  Highlands  were  filled,  by  the  Union, 
with  exasperation  and  disp^ce  which  could  not  soon  subside. 
The  church  met  with  no  sympathy  or  assistance  at  the  hands 
of  the  United  Free  Church,  and  her  work  was  conducted  at  first 
under  o>nsiderable  hardships,  nor  was  her  position  one  to  appeal 
to  the  general  popular  sentiment  of  Scotland.  But  the  little 
church  continued  her  course  with  indomitable  courage  and 
without  any  compromise  of  principle.  The  Declaratory  Act  of 
1892  was  repealed  after  a  ccmsultation  of  presbyteries,  and  the  old 
principles  as  to  worship  were  declared.  A  professor  was  obhged 
to  withdraw  a  book  he  had  written,  in  which  the  results  of 
criticism,  with  regard  to  the  Synoptic  Gospels,  had  been  accepted 
and  ^ptied.  The  desire  of  the  Church  of  Scotland  to  obtain 
relaxation  of  her  formula  was  declared  to  make  union  with  her 
impossible.  Along  with  this  unbending  attitude,  signs  of  material 
growth  were  not  wanting.  The  revenue  of  the  church  increased; 
the  grant  from  the  sustentation  fund  was  in  1901  only  £75,  but 
from  1903  onwards  it  was  £167. 

The  decision  of  the  House  of  Lords  in  1904  did  not  bring  the 
trials  of  the  Free  Church  to  an  end.  In  the  absence  of  any 
arrangement  with  the  United  Free  Church,  she  could  only  gain 
possession  of  the  property  declared  to  belong  to  her  by  an 
application  in  each  particular  case  to  the  Court  of  Session,  and  a 
series  of  law-suits  began  which  were  trying  to  all  parties.  In 
the  year  1905  the  Free  Church  Assembly  met  in  the  historic 
Free  Church  Assembly  Hall,  but  it  did  not  meet  there  again. 
Having  been  left  by  the  awards  of  the  commission  without  any 
station  in  the  foreign  mission  field,  the  Free  Church  resolved  to 
start  a  foreign  mission  of  her  own.  The  urgent  task  confronting 
the  church  was  that  of  supplying  ordinances  to  her  congregations. 
The  latter  numbered  300  in  1907,  and  the  church  had  as  yet  only 
74  ordained  ministers,  so  that  many  of  the  manses  allocated  to 
her  by  the  commissioners  were  not  yet  occupied,  and  catechists 
and  elders  were  called  to  conduct  services  where  possible.  The 
gallant  stand  this  little  church  had  made  for  principles  which 
were  no  longer  represented  by  any  Presbyterian  church  outside 
the  establishment  attracted  to  her  much  interest  and  many 
hopes  that  she  might  be  successful  in  her  endeavours  to  do  some- 
thing for  the  religious  life  of  Scotland. 
See  ScoTLANO,  Church  of,  tm  bibliography  and  statistics.  (A.M.*) 
FREEDMEN'S  BUREAU  (officially  the  Bureau  or  Fkeedueh, 
Retugees  AMD  Abandoned  Lands),  a  bureau  created  in  the 
United  States  war  department  by  an  act  of  Congress,  3rd  of  March 
1865,  to  last  one  year,  but  continued  until  1872  by  later  acts 
passed  over  the  president's  veto.  Its  establishment  was  due 
partly  to  the  fear  entertained  by  the  North  that  the  Southerners 
if  left  to  deal  with  the  blacks  would  attempt  to  re-establish 
some  form  of  slavery,  partly  to  the  necessity  for  extending  relief 
to  needy  negroes  and  whites  in  the  lately  conquered  South, 
and  partly  to  the  need  of  creating  some  cemmission  or  bureau 
to  take  charge  ai  lands  confiscated  in  the  South.  During  the 
Civil  War  a  million  negroes  fell  into  the  hands  of  the  Federals 
and  had  to  be  cared  for.  Able-bodied  blacks  were  enlisted  in  the 
army,  and  the  women,  children  and  old  men  were  settled  in  large 


camps  on  confiscated  Southern  property,  where  they  were  cared 
for  alternately  by  the  war  department  and  by  the  treasury 
department  until  the  organization  of  the  Freedmen's  Bureau. 
At  the  head  of  the  bureau  was  a  commissioner,  General  O.  O. 
Howard,  and  under  him  in  each  Southern  state  was  an  assistant 
commissioner  with  a  corps  of  local  superintendents,  agents 
and  inspectors.  The  officials  had  the  broadest  possible  authority 
in  all  matters  that  concerned  the  blacks.  The  work  of  the  bureau 
may  be  classified  as  follows:  (i)  distributing  rations  and  medical 
supplies  among  the  blacks;  (s)  establishing  schools  for  them  and 
aiding  benevolent  societies  to  establish  schoc^  and  churches; 
(3)  regulating  labour  and  contracts;  (4)  taking  cfaa^  of  con- 
fiscated lands;  and  (5}  administering  justice  in  cases  in  which 
blacks  were  concerned.  For  several  years  the  ex-slaves  were 
imder  the  almost  absolute  control  of  the  bureau.  Whether  this 
control  had  a  good  or  bad  effect  is  still  disputed,  the  Southern 
whites  and  many  Northerners  holding  that  the  results  of  the 
bureau's  work  were  distinctly  bad,  while  others  hold  that  much 
good  resulted  from  its  work.  There  is  now  no  doubt,  however, 
that  while  most  of  the  higher  officials  of  the  bureau  were  good 
men,  the  subordinate  agents  were  general^  without  character 
or  judgment  and  that  their  interference  between  the  races  caused 
permanoit  discord.  Much  necessary  relief  worii  was  done, 
but  demoralization  was  also  caused  by  it,  and  later  the  institution 
was  used  by  its  officials  as  a  means  of  securing  negro  votes. 
In  educating  the  blacks  the  bureau  made  some  progress,  but  the 
instruction  imparted  by  the  missionary  teadiers  resulted  in 
giving  the  ex-slaves  notions  of  liberty  and  racial  equality  that  led 
to  much  trouble,  finally  resulting  in  the  hostility  of  the  whites  to 
negro  education.  The  secession  of  the  blacks  from  the  white 
churches  was  aided  and  encouraged  by  the  bureau.  The  whole 
field  of  labour  and  contracts  was  covered  by  minute  regulations, 
which,  good  in  theory,  were  absurd  in  practice,  and  which  failed 
altogether,  but  not  until  labour  had  been  disorganized  for  several 
years.  Tlie  administration  of  justice  by  the  bureau  agents 
amounted  simply  to  a  ceaseless  persecution  of  the  whites  who  had 
dealings  with  the  blacks,  and  bloody  confficts  sometimes  resulted. 
The  law  creating  the  bureau  provided  for  the  division  of  the 
confiscated  property  among  the  negroes,  and  though  carried 
out  only  in  parts  of  South  CaroUna,  Florida  and  Georgia,  it  caused 
the  negroes  to  believe  that  they  were  to  be  cared  for  at  the 
expense  of  their  former  masters.  This  belief  made  them  subject 
to  swindling  schemes  perpetrated  by  certain  bureau  agents  and 
others  who  promised  to  secure  lands  for  them.  When  negro 
suffrage  was  imposed  by  Congress  iqwn  the  Southern  States,  the 
bureau  aided  the  Union  League  {g.v.)  in  organiang  the  blacks  into 
a  pditical  party  opposed  to  the  whites.  A  large  majority  oS  the 
bureau  officials  secured  office  throu^  their  control  of  the  blacks. 
The  failure  of  the  bureau  system  and  its  discontinuance  in  the 
midst  of  recomtruction  without  harm  to  the  blacks,  and  the 
intense  hostility  of  the  Southern  whites  to  the  institution  caused 
by  the  irritating  conduct  of  bureau  officials,  are  indications  that 
the  institution  was  not  well  conceived  nor  wisely  administered. 

See  P.  S.  Pierce,  The  Freedmen's  Bureau  Uowa  City,  1904); 
Report^  the  Joint  Committee  on  IteeoHStruetioH  (Washingtcm,  1866) ; 
^N.L.Tltmmg  (f:d.),DoeummisrekUingloReaMstrueH<m  (Cleveland, 
O.,  1906);  W.  L.  FleminK,  CwU  War  and  Reconstruction  in  Alabama 
(New  York,  1905) ;  and  James  W.  Gamer,  JUcotutruelion  in  Missis- 
sippi (New  York,  1901).  (W.  L.  F.) 

FREEHOLD,  a  town  and  the  county-seat  of  Monmouth  county. 
New  Jersey,  U.S.A.,  in  the  township  of  Freehold,  about  35  m. 
E.  by  N.  ot  Trenton.  Pop.  (1890)  2933;  (1900)  2934,  of  whom 
215  were  foreign-bom  and  126  were  negroes;  (1905,  state  censxis) 
3064.  Freehold  is  served  by  the  Pennsylvania  and  the  Central 
of  New  Jersey  railways.  It  is  the  trade  centre  of  one  of  the  most 
productive  agricultural  districts  of  the  state  and  has  various 
manufactures,  including  carriages,  carpets  and  rugs,  files,  shirts, 
underwear,  and  canned  beans  and  peas.  The  town  is  the  seat 
of  two  boarding  schools  for  boys:  the  Freehold  Military  School 
and  the  New  Jersey  Military  Academy  (chartered,  1900; 
founded  in  1844  as  the  Freehold  Institute).  One  <tf  ihe  resi- 
dences in  the  town  dates  from  1755.  A  settlement  was  made 
in  the  township  about  2650,  and  the  township  was  incorporated 
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in  1693.  In  X  7 1 5  the  town  vas  f  oonded  and  was  made  the  county- 
seat;  it  was  long  commonly  known  (from  the  cotrnty)  as  Mon- 
mouth Court-House,  but  afterwards  took  (from  the  township) 
the  name  Freehold,  and  in  1869  it  was  incorporated  as  the  Town 
of  Freehold.  An  important  battle  of  the  War  of  Independence, 
known  as  the  battle  of  Monmouth,  was  fought  near  the  court- 
house on  the  28th  of  June  1778.  A  short  distance  N.W.  of  the 
court-house  is  a  park  in  which  there  is  a  monument,  unveiled 
on  the  13th  of  November  1884  in  commemoration  of  the  battle; 
the  base  is  of  Quincy  granite  and  the  shaft  is  of  Concord  granite. 
Surmounting  the  shaft  is  a  statue  representing  "  Liberty 
Triumphant"  (the  height  to  the  top  of  which  is  about  100  ft.). 
The  monument  is  adorned  with  five  bronze  rdiefs,  des^ned  and 
modelled  by  Junes  £.  Kelly  (b.  1855);  one  of  these  reliefs 
represents  "  Mdly  Pitcher  "  (d.  1832),  a  national  heroine,  who, 
when  her  husband  Qohn  C.  Hays),  an  artillerist,  was  rendered 
insensible  during  the  battle,  served  the  gun  in  his  place  and 
prevented  its  capture  by  the  British.^*  Joel  Parker  (i8i6~ 
1888),  governor  of  New  Jersey  in  1863-1866  and  1873-1875,  was 
long  a  resident  of  Freehold,  and  the  erection  of  the  monument 
was  largely  due  to  his  efforts.  A  bronze  tablet  on  a  boulder 
in  front  of  the  present  court-house,  commemorating  the  old  court- 
house, used  as  a  hosfntal  in  the  battle  of  Monmouth,  was  unveiled 
in  1907-  Freehold  was  the  birthplace  and  home  of  Dr  Thomas 
Henderson  (1743-1834),  a  Whig  or  Patriot  leader  in  New  Jersey, 
an  officer  in  the  War  of  Independence,  and  a  member  of  the 
Continental  Congress  in  1779-1780  and  of  the  national  House  of 
R^resentatives  in  1795-1797- 

The  name  Freehold  was  first  used  of  a  Presbyterian  church 
established  about  1692  by  Scottish  exiles  who  came  to  East 
Jersey  in  1682-1685  and  built  what  was  called  the  "  Old 
Scots'  Church  "  near  the  present  railway  station  of  Wickatunk 
in  Marlboro'  township,  Monmouth  county.  In  this  church,  in 
December  1706,  John  Boyd  (d.  1709)  was  ordained — the  first 
recorded  Presbyterian  ordination  in  America.  The  church  was 
the  first  regularly  constituted  Presbyterian  church.  No  trace 
of  the  building  now  remains  in  the  buryii^-gnnmd  where 
Boyd  was  intened,  and  where  the  Presbytman  Synod  of  New 
Jersey  in  1900  raised  a  gramte  monument  to  his  memory;  his 
tombstone  is  preserved  by  the  Presbyterian  Historical  Society  in 
Philadelphia.  John  Tennent  (1706-1732)  became  pastor  of  the 
Freehold  church  in  1730,  when  a  new  church  was  built  by  the 
Old  Scots  congregation  on  White  Hill  in  the  present  township  of 
Manalapan  (then  a  part  of  Freehold  township),  near  the  railway 
station  and  village  called  Tennent;  his  brother  William  (1705- 
i777)f  whose  trance,  in  which  he  thought  he  saw  the  glories  of 
heaven,  was  a  matter  of  much  discussion  in  his  time,  was  pastor 
in  1733-1777.  Ini75i-i753  the  present"  Old  Tennent  Church," 
then  called  the  Freehold  Church,  was  erected  on  (or  near)  the 
same  ute  as  the  building  (rf  1730;  in  it  Whitefield  preached  and 
in  the  older  building  David  Brain^  and  his  Indian  converts  met. 
In  1859  this  church  (whose  corporate  name  is  "  The  First  Presby- 
terian Church  of  the  Coimty  of  Monmouth  ")  adopted  the  name 
of  Tennent,  partly  to  distinguish  it  from  the  Presbyterian  church 
organized  at  Monmouth  Court-House  (now  Freehold)  in  1838. 

See  Frank  R.  Symmes,  History  oj  the  Old  Tennent  Church  (2nd 
ed.,  Cranbury,  New  Jersey.  1904). 

FREEHOLD,  in  the  English  law  oi  real  property,  an  estate  in 
land,  not  being  less  than  an  estate  for  life.  An  estate  for  a  term 
of  years,  no  matter  how  long,  was  considered  inferior  in  dignity 
to  an  estate  for  life,  and  unworthy  of  a  freeman  (see  Estate). 
"  Some  time  before  the  reign  of  Henry  II.,  but  apparently  not 
so  early  as  Domesday,  the  expression  liberum  tcnementum  was 
introduced  to  designate  land  held  by  a  freeman  by  a  free  tenure. 
Thus  freehold  tenure  is  the  sum  of  the  rights  and  duties  which 
constitute  the  relation  of  a  free  tenant  to  his  lord."'  In  this 

^Her  maiden  name  was  Mary  Ludwi^.  "  Molly  Pitcher"  was 
a  nicloiame  given  to  her  by  the  soldiers  in  reference  to  her  carrying 
water  to  soldiers  overcome  by  heat  in  the  battle  of  Monmouth.  She 
married  Hays  in  1769;  Hays  died  soon  after  the  war,  and  later  she 
married  one  George  McCauley.  She  lived  for  more  than  forty 
years  at  C^isle,  Term.,  where  a  monument  was  erected  to  her 
memory  in 

■  DigDy's  History     the  Law  of  Real  Property. 
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sense  freehold  is  distinguidied  from  copyhcdd,  which  is  a  tenure 
having  its  origin  in  the  relation  of  lord  and  villein  (see  Copyhold)  . 
Freehold  is  also  distinguished  from  leasehold,  which  is  an  estate 
for  a  fixed  number  of  years  only.  By  analogy  the  interest  of  a 
person  who  holds  an  office  for  life  is  sometimes  said  to  be  a  freehold 
interest.  The  term  customary  freeholds  is  applied  to  a  kind  of 
copyhold  tenure  in  the  north  of  England,  viz.  tenure  by  copy 
of  court -roll,  but  not,  as  in  other  cases,  expressed  to  be  at  Uie 
will  of  the  lord. 

FRBELAND,  a  borough  of  Luzerne  county,  Pennsylvania, 
U.S.A.,  about  20  m.  S.  of  Wilkes-Barre,  in  the  E.  part  ol  the  state. 
Pop.  (1890)  1730;  (1900)  5254,  of  whom  1330  were  fm^ign- 
bom,  many  being  Slavs.  Fre^and  is  served  by  the  Lehigh 
Valley  railway  and  by  electric  railway  to  Upper  Lehigh  (x  m. 
disunt,  served  by  the  Central  Railroad  of  New  Jersey)  and 
to  other  neighbouring  places.  The  borough  is  built  on  Broad 
Mountain,  nearly  2000  ft.  above  sea-level,  and  the  chief  industry 
is  the  mining  of  coal  at  the  numerous  surrounding  collieries. 
Freeland  is  the  seat  ot  the  Mining  and  Mechanical  Institute 
of  the  Anthracite  Region,  chartered  in  1894,  modelled  after  the 
German  Steigerschnlen,  with  elementary  and  secondary  depart- 
ments and  a  night  school  for  workmen.  The  borough  has 
foundries  and  machine  shops  of  considerable  importance, 
and  manufactures  silk,  oveialls,  beer  and  hames.  Freeland 
was  first  settled  about  1843,  was  laid  out  In  and  was 

incorporated  in  1876. 

FREEMAN,  EDWARD  AUGUSTUS  (1823-1892),  EngUsh 
historian,  was  born  at  Harbome,  Staffordshire,  on  the  2nd  of 
August  1823.  He  lost  both  his  parents  in  infancy,  was  brought 
up  by  a  grandmother,  and  was  educated  at  private  schools  and 
by  a  private  tutor.  He  was  a  studious  and  precocious  boy,  more 
interested  in  religious  matters,  history  and  foreign  politics  than 
in  boyish  things.  He  obtained  a  scholarship  at  Inanity  College, 
Oxford,  and  a  second  class  in  the  degree  examination,  and  was 
elected  fellow  of  his  college  (1845) .  While  at  Oxford  he  was  much 
influenced  by  the  High  Church  movement,  and  thought  seriously 
of  taking  orders,  but  abandoned  the  idea.  He  married  a  daughter 
of  his  former  tutor,  the  Rev.  R.  Gutcfa,  in  1847,  and  entered 
on  a  life  of  study.  Ecclesiastical  architecture  attracted  him 
strongly.  He  visited  many  churches  and  began  a  practice, 
which  he  piu^ued  throughout  his  life,  of  making  drawings  of 
buildings  on  the  spot  and  afterwards  tracing  them  over  in  ink. 
His  first  book,  save  for  his  share  in  a  volume  of  English  verse, 
was  a  History  of  Architecture  (1849).  Though  he  had  not  then 
seen  any  buildings  outside  England,  it  contains  a  good  sketch 
of  the  development  of  the  art.  It  is  full  of  youthful  enthusiasm 
and  is  written  in  florid  language.  After  some  changes  of  residence 
he  bou^t  a  house  called  Somerleaze,  near  Wdls,  Somoset,  and 
settled  there  in  x86o. 

Freeman's  life  was  one  of  strenuous  literary  w<h^.  He  wrote 
many  books,  uid  countless  articles  for  reviews,  newspapers  and 
other  publicatiolos,  and  was  a  constant  contributor  to  the 
Saturday  Review  until  1878,  when  he  ceased  to  write  for  it  for 
political  reasons.  His  Saturday  Review  articles  corrected  many 
errors  and  raised  the  level  of  historical  knowledge  among  the 
educated  classes,  but  as  a  reviewer  he  was  apt  to  forget  that  a 
book  may  have  blemishes  and  yet  be  praiseworthy.  For  some 
years  he  was  an  active  coimty  magistrate.  He  was  deeply 
interested  in  politics,  was  a  follower  of  Mr  Gladstone,  and 
approved  the  Home  Rule  Bill  of  18S6,  but  objected  to  the  later 
proposal  to  retain  the  Irish  members  at  Westminster.  To  he 
returned  to  Parliament  was  one  of  his  few  amlntions,  and  in  1868 
he  unsuccessfully  contested  Mid-Somerset.  Fotdgn  rather  than 
domestic  politics  had  the  first  place  with  him.  Historical  and 
religious  sentiment  combined  with  his  destestatton  of  all  that  was 
t3rrannical  to  inspire  him  with  hatred  of  the  Turk  and  sympathy 
with  the  smaller  and  subject  nationalities  of  eastern  Europe. 
He  took  a  prominent  part  in  the  agitation  which  followed 

the  Bulgarian  atrocities";  his  speeches  were  intemperate, 
and  he  was  accused  of  uttering  the  words  "  Perish  bidiat" 
at  a  public  meeting  in  1876.  This,  however,  was  a  misrepre- 
sentation of  his  words.   He  was  made  a  knight  commander 
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of  the  order  of  the  Saviour  1^  the  king  of  Greece,  and  also 
Kceived  an  order  from  the  pzince  of  Montenegro. 

Freeman  advanced  the  study  of  history  in  England  in  two 
special  directions,  by  insistence  on  the  unity  of  history,  and  by 
teaching  the  importance  and  right  use  of  original  authorities. 
History  is  not,  he  urges,  to  be  divided  "  by  a  middle  wall  of 
partition  "  into  ancient  and  modem,  nor  broken  into  fragments 
as  though  the  history  of  each  nation  stood  apart.  It  is  more 
than  a  collection  of  narratives;  it  is  a  science,  "  the  science  of 
man  in  his  political  character/'  The  histori(^  student,  then, 
cannot  afford  to  be  indifferent  to  any  part  of  the  record  of  man's 
political  being;  but  as  bis  abilities  for  study  are  limited,  he  will, 
while  reckoning  all  history  to  be  within  his  range,  have  his  own 
special  range  within  which  he  will  master  every  detail  (Rede 
Lecture).  Freeman's  range  included  Greek,  Roman  and  the 
earlier  part  of  English  history,  together  with  some  portions  of 
foreign  medieval  l^tory,  and  he  had  a  scholarly  though  general 
knowledge  of  the  rest  of  the  history  of  the  European  world. 
He  regarded  the  abiding  life  of  Rome  as  the  central  truth  of 
European  history,"  the  bond  of  its  unity,  and  he  undertook  his 
History  of  Sicily  (1891-1894)  partly  because  it  illustrated  this 
unity.  Further,  he  urges  tbat  all  historical  study  is  valueless 
whidb  does  not  take  in  a  knowledge  of  original  authorities,  and 
he  teaches  both  by  example  and  precept  wbat  authorities  should 
be  thus  described,  and  how  they  are  to  be  weighed  and  used. 
He  did  not  use  manuscript  authorities,  and  for  moat  of  his  woi^ 
he  had  no  need  to  do  so.  The  authorities  which  he  needed  were 
already  in  print,  and  his  books  would  not  have  been  better  if 
he  had  disinterred  a  few  more  facts  from  unprinted  sources. 

His  reputation  as  a  historian  will  chiefly  rest  on  hb  History  of 
the  Norman  Conquest  (1867-1876),  his  longest  completed  book. 
In  common  with  his  works  generally,  it  is  distinguished  by 
exhaustiveness  of  treatment  and  research,  critical  ability, 
a  r^narkable  degree  of  acoiracy,  and  a  certain  insight  into  the 
past  which  he  gained  from  his  practical  experienro  of  men  and 
institutions.  He  is  almost  exclusively  a  poUtical  historian. 
His  saying  that "  histoiy  is  past  politics  and  politics  are  present 
history  "  is  significant  of  thk  linoitation  of  his  w(»'k,  which  left 
on  one  side  subjects  of  the  deepest  interest  in  a  nation's  life. 
In  dealing  with  constitutional  matters  he  sometimes  attaches 
too  much  weight  to  words  and  formal  as[>ects.  This  gives  certain 
of  his  argiunents  an  air  of  pedantry,  and  seems  to  lead  him  to 
find  evidences  of  (x>ntinuity  in  institutions  which  in  reality  and 
spirit  were  different  from  what  they  once  had  been.  As  a  rule 
his  estimates  of  character  are  remarkably  able.  It  is  true  that 
he  is  sometimes  swayed  by  prejudice,  but  this  is  the  common  lot 
of  great  historians;  they  cannot  ^together  avoid  sharing  in 
the  feeUngs  of  the  past,  for  they  Uve  in  it,  and  Freeman  did  so  to 
an  extraordinary  degree.  Yet  if  he  judges  too  £avouzably  the 
kadeis  of  the  national  party  in  En^and  on  the  eve  of  the 
Norman  Conquest,  that  is  a  small  matter  to  set  against  the  insight 
which  he  exhibits  in  writing  of  Aratus,  Sulla,  Nidas,  William 
the  Conqueror,  Thomas  of  Canterbury,  Frederick  the  Second 
and  many  more.  In  width  of  view,  thoroughness  of  investiga- 
tion and  honesty  of  purpose  he  is  unsurpassed  by  any  historian. 
He  never  conceals  nor  wilfully  misrepresents  anything,  and  he 
reckoned  no  labour  too  great  which  might  help  him  to  draw  a 
truthful  picture  of  the  past.  When  a  [^ace  had  any  important 
connexion  with  his  work  he  invariably  visited  it.  He  travelled 
much,  always  to  gain  knowledge,  and  generally  to  complete  his 
hiatcnical  equipmoit.  His  collected  articles  and  esnys  on  places 
of  historical  interest  are  perii^  the  most  pleasing  of  his  writings, 
but  th^  deal  exclusively  with  historical  associations  and 
architectutal  features.  The  quantity  of  work  whidi  he  turned 
out  is  enormous,  for  the  fifteen  large  volumes  which  contain  his 
Norman  Conquest,  his  unfinished  History  of  Sicily,  his  William 
Rufus  (1882),  and  his  Essays  (1872-1879),  and  the  crowd  of  his 
smaller  books,  are  matched  in  amount  by  his  uncollected  con- 
tributions to  periodicals.  In  respect  of  matter  his  historical 
work  is  unifonnly  excellent.  In  respect  of  form  and  style  the 
case  is  different.  Though  his  sentences  themselves  are  not  wordy, 
he  is  extremely  diffuse  in  treatment,  habitually  repeating  an  idea 
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in  successive  sentences  of  much  the  same  import.  While  this 
habit  was  doubtl^  a^^avated  by  the  amount  of  his  journalistic 
work,  it  seems  originally  to  have  sprung  from  what  may  be  called 
a  professorial  spirit,  wiiich  occasionally  appears  in  the  tone  of 
his  remarks.  He  was  anxious  to  make  sure  that  his  readers  would 
understand  his  exact  meaning,  and  to  guard  them  against  aU 
possible  misconceptions.  His  lengthy  explanations  are  the  more 
grievous  because  he  insists  on  the  same  points  in  several  of  his 
books.  His  prolixity  was  increased  by  his  unwillingness,  when 
writing  without  prescribed  limits,  to  leave  out  any  detail, 
however  unimportant.  His  passion  for  details  not  <mly  swelled 
his  volumes  to  a  portentous  size,  but  was  fatal  to  axtistic  con- 
struction. The  Imgth  of  his  boc^  has  hindered  thdr  usefulness. 
They  were  written  for  the  public  at  large,  but  few  save  professed 
students,  who  can  admire  and  value  his  exhaustiveness,  will  read 
the  many  hundreds  of  pages  which  he  devotes  to  a  short  period 
of  history.  In  some  of  his  smaller  books,  however,  he  shows 
great  powers  of  condensation  and  arrangement,  and  writes 
tersely  enough.  His  style  is  correct,  ludd  and  virile,  but  gener^ 
ally  nothing  more,  and  his  endeavour  to  use  as  far  as  possible 
only  words  of  Teutonic  <nigin  limited  his  vocabulary  and  makes 
his  sentences  somewhat  monotonous.  While  Fronde  often 
strayed  away  from  his  authorities.  Freeman  kept  his  authorities 
always  before  his  eyes,  and  his  narrative  is  here  and  then  little 
moxt  than  a  translation  <rf  their  wnds.  Accordingly,  while  it  has 
nothing  of  Firade's  carelessness  and  inaccuracy,  it  has  nothing 
of  his  charm  of  stjde.  Yet  now  and  again  he  rises  to  ^e  level 
of  some  heroic  event,  and  parts  of  his  chapter  on  the  "  Campaign 
of  Hastings  "  and  of  his  record  of  the  wars  of  Sjrracuse  and 
Athens,  his  reflections  on  the  visit  of  Basil  the  Second  to  the 
church  of  the  Virgin  on  the  Acropolis,  and  some  other  passages 
in  his  books,  are  fine  pieces  of  eloquent  writing. 

The  high  quality  of  Freman's  work  was  acknowledged  by 
all  competent  judges.  HewasmadeD.CL.  of  Oxford  and  IX.D. 
of  Catnbridge  honoris  conw,  and  when  he  visited  the  Unitol 
States  on  a  lecturing  tour  was  warmly  received  at  various  pbu:es 
of  learning.  £fe  served  on  the  royal  commission- on  ecclesiastical 
courts  ai^Miinted  in  iSSx.  In  1884  he  was  appointed  regius 
pnrfessor  oi  modon  history  at  Oxford.  His  lectures  were  thinly 
attended,  for  he  did  not  care  to  adapt  them  to  the  requirements 
of  the  university  examinations,  and  he  was  not  perhaps  well 
fitted  to  teach  yoimg  men.  But  he  exercised  a  wholesome  in- 
fluence over  the  more  earnest  students  of  histoiy  among  the 
resident  graduates.  From  1886  he  was  forced  by  ili-health  to 
spend  much  of  his  time  abroad,  and  he  died  of  smallpox  at 
Alicante  on  the  i6th  of  March  1893,  while  on  a  tour  in  Spain. 
Freeman  had  a  strongly  marked  personality.  Though  impatient 
in  temper  and  occasionally  rude,  he  was  tender-hearted  and 
generous.  His  rudeness  to  strangers  was  partly  caused  by  shy- 
ness and  partly  by  a  childlike  iwbili^  to  conceal  his  fedings. 
Eminently  truthful,  he  amid  not  understand  that  some  verbal 
insincerities  are  necessary  to  social  life.  He  had  a  peculiar 
faculty  for  friraidship,  and  his  friends  always  foimd  him  sjrm- 
pathetic  and  affectionate.  In  their  sodety  he  would  talk  well 
and  showed  a  keen  sense  of  humour.  He  considered  it  his  duty 
to  expose  careless  and  ignorant  writers,  and  certainly  enjoyed 
doing  so.  He  worked  hard  and  methodically,  often  had  several 
pieces  of  work  in  hand,  and  kept  a  daily  record  of  the  time  which 
he  devoted  to  each  of  them.  His  tastes  were  curioudy  limited. 
No  art  interested  him  except  architecture,  which  he  studied 
throughout  his  life;  and  he  cared  little  for  literature  which  was 
not  either  historical  or  political.  In  later  life  he  ceased  to  hold 
the  theological  opinions  of  his  youth,  but  remained  a  devout 
churchman. 

See  W.  R.  W.  Stephens,  Life  and  Letters  ofE.A.  Freeman  (London, 
1895) ;  Frederic  Harrison.  Tennyson,  Rusktn,  MUl  and  other  Literary 
Estimates  (London,  1899);  James  Bryoe,  "E.  A.  Freeman."  Eng. 
Hist.  Reo.,  July  1892.  (W.  Hu.)  _ 

FREEMAN,  primarily  one  who  is  free,  as  opposed  to  a  slave  or 
serf  (see  Feudalism;  Slavery).  The  term  is  more  specifically 
applied  to  one  who  possesses  the  freedom  of  a  dty,  borough  or 
company.   Before  Uie  passing  of  the  Munidpal  Corporations 
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Act  1835,  each  English  borough  admitted  freemen  according  to 
its  own  peculiar  custom  and  by-laws.  The  rights  and  privileges 
of  a  freeman,  though  varying  in  different  boroughs,  generally 
included  the  right  to  vote  at  a  parliunentary  election  of  the 
borough,  and  exemption  from  all  toUs  and  dues.  The  act  of 
1835  respected  existing  usages,  and  every  pexstm  who  was  then 
an  admitted  freeman  ramained  one,  retaining  at  the  same  time 
all  his  former  rights  and  privileges.  The  admission  of  freemen' 
is  now  regulated  by  the  Municipal  Corporations  Act  1882.  By 
section  201  of  that  act  the  term  "  freeman  "  includes  any  person 
of  the  class  whose  rights  and  interests  were  reserved  by  the' 
act  of  1835  under  the  name  either  of  freemen  or  of  burgesses. 
By  section  202  no  person  can  be  admitted  a  freeman  by  gift  or 
by  purchase;  that  is,  only  birth,  servitude  or  marriage  are 
qualifications.  The  Honorary  Freedom  of  Boroughs  Act  1885, 
however,  makes  an  exception,  aa  by  that  act  the  council  of  every 
brarongh  may  from,  time  to  time  admit  persons  <rf  distinction 
to  be  honorary  freemen  of  the  borough.  The  town  derk  of 
every  borough  keeps  a  list,  which  is  called  "  the  freeman's  roll," 
and  when  any  person  claims  to  be  admitted  a  freeman  in  respect 
of  birth,  servitude  or  marriage,  the  mayor  examines  the  claim, 
and  if  it  is  established  the  claimant's  name  is  enrolled  by  the 
town  clerk. 

A  person  may  become  a  freeman  or  freewoman  of  one  of  the 
London  livery  companies  by  (i)  apprenticeship  or  servitude; 
(a)  patrimony;  (3)  redemption;  (4)  gift.  This  iast  is  purely 
honorary.  The  most  usual  form  of  acquiring  freedom  was  by 
serving  apprenticeship  to  a  freeman,  free  both  of  a  company  and 
of  the  city  oi  London.  By  an  act  of  oonunon  council  of  1836 
apprenticeship  was  permitted  to  freemen  the  dty  who  had  not 
taken  up  the  freedom  of  a  company.  By  an  act  of  common 
council  of  1889  the  term  of  service  was  reduced  from  seven  years 
to  four  years.  Freedom  by  patrimony  is  always  granted  to 
children  of  a  person  who  has  been  duly  admitted  to  the  freedom. 
Freedom  by  redemption  or  purchase  requires  the  payment  of 
certain  entrance  fees,  which  vary  with  the  standing  of  the  com- 
pany. In  the  Grocers'  Company  freedom  by  redemption  does 
not  exist,  and  in  such  companies  as  still  have  a  trade,  e.g.  the 
Apothecaries  and  Stationers,  it  is  limited  to  members  of  the  trade. 

See  W.  C.  Hazlitt,  The  ZAvery  Cempanus  of  fhe  City  of  London 
(1892). 

FREEMASONRT.  According  to  an  old  "  Charge  "  delivered 
to  initiates.  Freemasonry  is  declared  to  be  an  "  ancient  and 
honourable  institution:  ancient  no  doubt  it  is,  as  having  sub- 
sisted from  time  immemorial;  and  honourable  it  must  be  acknow- 
ledged to  be,  as  by  a  natural  tendency  it  conduces  to  make  those 
so  who  are  obedient  to  its  precepts  ...  to  so  high  an  eminence 
has  its  credit  been  advanced  that  in  every  age  Monarchs  them- 
selves have  been  promoters  of  the  art,  have  not  thought  it 
derogatory  from  their  dignity  to  exchange  the  sceptre  for  the 
trowel,  have  patronised  our  mysteries  and  joined  in  our 
Assemblies."  Ftxt  many  years  the  craft  has  been  conducted 
without  respect  to  clime,  colour,  caste  or  creed. 

H»/ory.— The  precise  origin  of  the  society  has  yet  to  be  ascer- 
tained, but  is  not  likely  to  be,  as  the  early  records  are  lost; 
thrae  is,  however,  ample  evidence  remaining  to  justify  the  claim 
for  its  antiquity  and  its  honourable  character.  Mudb  has  been 
written  as  to  its  eventful  past,  based  upon  actual  records,  but 
still  more  which  has  served  only  to  amuse  or  repel  inquirers,  and 
led  not  a  few  to  believe  that  the  fraternity  has  no  trustworthy 
history.  An  unfavourable  opinion  of  the  historians  of  the  craft 
generally  may  fairly  have  been  held  during  the  i8th  and  early 
in  the  iptb  centuries,  but  happily  since  the  middle  of  the  latter 
century  quite  a  different  principle  has  animated  those  brethren 
who  have  sought  to  make  the  facts  of  masonic  history  known 
to  the  brotherhood,  as  well  as  worth  the  study  of  students  in 
general.  Hie  idea  that  it  would  require  an  investigator  to  be 
a  member  of  the  "  mystic  tie  "  in  order  to  qualify  as  a  reader  of 
masonic  history  has  been  exploded.  The  evidences  collected 
concerning  the  institution  during  the  last  five  hundred  years, 
or  more,  may  now  be  examined  and  tested  in  the  most  severe 
manner  by  literary  and  critical  experts  (whether  opposed  or 


favotu-able  to  the  body),  who  cannot  fail  to  accept  the  claims 
made  as  to  its  great  antiqmty  and  continuity,  as  the  lineal 
descendant  of  those  craftsmen  who  raised  the  cathedrals  and  other 
great  English  buildings  during  the  middle  ages. 

It  is  only  needful  to  refer  to  the  oId_  works  on  freemasonry,  and 
to  compare  them  with  the  accepted  histories  of  the  present  time, 
to  be  assured  that  such  strictures  as  above  are  more  tnan  justified. 
The  premier  work  on  the  subject  was  published  in  London  in  1723, 
the  Rev.  James  Anderson  being  the  author  of  the  historical  portion, 
introductory  to  the  first  "  Book  of  ConBtitutiona  "  of  the  original 
Grand  Lodge  of  England.  Dr  Anderson  gravely  states  that  "  Grand 
Master  Moses  often  marshalled  the  Israelites  into  a  regular  and 
general  lodge,  whilst  in  the  wilderness.  .  .  .  KUlg  Solonum  was 
Grand  Master  of  the  lodge  at  Jerusalem.^. . .  Nebuchadnezzar  became 
the  Grand  Master  Mason,"  &c.,devotii^  many  more  pages  to  simi^ 
absurdities,  but  dismisses  the  important  modem  innovation  (i7l6- 
1717)  of  a  Grand  Lodge  with  a  few  lines  noteworthy  for  their  brief 
and  indefinite  character. 

In  1738  a  second  edition  was  issued,  dedicated  to  the  prince  of 
Wales  (  a  Master  Mason  and  master  a  kxlge  "} ,  and  was  the  work 
of  the  same  brother  (as  respects  the  historic  part),  the  additions 
being  mainly  on  the  same  lines  as  the  former  vmume,  only,  if  pos- 
sible, still  more  ridiculous  and  extravagant;  Cyrus  constituted 
Jerubbabel  "provincial  grand  master  m  Judah  ";  Charles  Martel 
■yf&a  "  the  Right  Worshiphil  Grand  Master  of  Fmnce,  and  Edward  I. 
beii^  deeply  engaged  in  wars  left  the  craft  to  the  care  of  several 
successive  grand  masters  "  (duly  enumerated).  Such  loose  state- 
ments may  now  pass  unheeded,  but  unfortunately  they  do  not 
exhaust  the  objections  to  Dr  Anderson's  method  of  writing  history. 
The  excerpt  concerning  St  Alban  (apparently  made  from  Coles  s 
Ancient  Constitutions,  1728-1729)  has  the  unwarranted  additional 
title  of  Grand  Master  conferred  on  that  saint,  and  the  extract  con* 
ceming  Kin^  iEthelstan  and  Prince  Edwin  from  the  "  Old  MS. 
Charges  "  (given  in  the  first  edition)  contains  still  more  unauthorized 
modern  terms,  with  the  year  added  of  926;  thus  misleadii^  most 
seriously  those  who  accept  the  volume  as  trustworthy,  because  written 
by  the  accredited  historian  of  the  Grand  Lodge,  Junior  Grand 
Warden  in  1723.  These  examples  hardly  increase  our  confidence 
in  the  author's  accuracy  when  Dr  Anderson  comes  to  treat  of  the 
origin  of  the  premier  Grand  Lodge;  but  he  is  our  only  informant 
as  to  that  important  event,  and  3  his  version  of  the  occurrence  is 
declined,  we  are  absolutely  without  any  information. 

In  considering  the  early  history  of  Freemasonry,  from  a 
purely  matter-of-fact  standpoint,  it  will  be  well  to  settle  as  a 
necessary  i»eliminary  what  the  term  did  and  does  now  include 
or  mean,  and  how  far  back  the  inquiry  should  be  conducted, 
as  well  as  on  what  lines.  If  the  view  of  the  subject  herein  taken 
be  correct,  it  will  be  useless  to  load  the  investigation  by  devoting 
considerable  space  to  a  consideration  of  the  laws  and  customs 
of  still  older  societies  which  may  have  been  utilized  and  imitated 
by  the  fraternity,  but  which  in  no  sense  can  be  accepted  as  the 
actual  forbears  of  the  present  society  of  Free  and  Accepted 
Masons.  They  were  predecessors,  or  possibly  prototj'pes,  but 
not  near  relatives  or  progenitors  of  the  Freemasons.' 

The  Mother  Grand  Lodge  of  the  world  is  that  of  England, 
which  was  inaugurated  in  the  metropolis  on  St  John  Baptist's 
day  1717  by  four  or  more  old  lodges,  three  of  which  still  flourish. 
There  were  other  lodges  also  in  London  and  the  country  at  the 
time,  but  whether  they  were  invited  to  the  meeting  is  not  now 
known.  Probably  not,  as  existing  records  of  the  period  preserve 
a  sphinx-like  silence  thereon.  Likewise  there  were  many  scores 
of  lodges  at  work  in  Scotland,  and  undoubtedly  in  Ireland  the 
craft  was  widely  patronized.  Whatever  the  ceremonies  may  have 
been  which  were  then  known  as  Freemasonry  in  Great  Britain  and 
Ireland,  they  were  practically  alike,  and  the  venerable  Old  Charges 
or  MS.  constitutions,  dating  back  several  centuries,  were  rightly 
held  by  them  as  the  title-deeds  of  their  masonic  inheritance. 

It  was  a  bold  thing  to  do,  thus  to  start  a  governing  body  for 
the  fraternity  quite  different  in  many  reflects  to  all  preceding 
organizations,  and  to  brand  as  irregular  all  lodges  which  declined 

*  If  history  be  no  ancient  Fable 
Free  Masons  came  from  Tower  of  Babel. 
("  The  Freemasons;  an  Hudibrastic  poem,"  London,  1723.) 
*  The  Early  History  and  Antiquiiies  of  Freemasonry  and  Medieval 
Builders,  by  Mr  G.  F.  Fort  (U.S.A.),  and  the  Cathedral  Builders:  The 
Magestri  Comacini,  by  "  Leader  Scott  "  (the  late  Mrs  Baxter),  take 
rather  a  different  view  on  this  point  and  ably  present  their  argu- 
ments.  The  Rev.  C.  Kingsley  in  Roman  and  Teuton  writes  of 
the  Comacini,  "  Perhaps  the  original  germ  of  the  great  society  <rf 
Freemasons." 
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to  acoqit  such  authority;  but  the  very  ori^oality  and  audadty 
of  its  promoters  appears  to  have  led  to  its  success,  and  it  was  not 
long  before  most  of  the  lodges  of  the  pre-Grand-Lodge  era  joined 
and  accepted  "  constitution  "  by  warrant  of  tlie  Grand  Master. 
Not  only  ao,  but  Ireland  quickly  followed  the  lead,  so  early  as 
1725  there  being  a  Grand  Lodge  for  that  country  which  must  have 
been  formed  even  still  earlier,  and  proh^ibly  by  lodges  started 
before  any  were  authorized  in  the  EngUsa  counties.  In  Scotland 
the  change  was  not  made  until  1736,  many  lodges  even  then 
holding  aloof  from  such  an  organization.  Indeed,  out  of  some 
hundred  lodges  known  to  have  been  active  then,  only  thirty-three 
R^Kmded  and  agreed  to  fall  into  line,  thoue^  several  joined  later; 
some,  however,  kept  separate  down  to  the  end  of  the  19th  century, 
while  others  never  united.  Many  of  these  lodges  have  reonds 
of  the  17th  century  thou^  not  then  newly  formed;  one  in 
particular,  the  oldest  (the  Lodge  of  Edinburgh,  No.  i),  possesses 
minutes  so  far  back  as  the  year  1599. 

It  is  important  to  bear  in  mind  that  all  the  regular  lodges 
throughout  the  world,  and  likewise  all  the  Grand  Lodges,  directly 
or  indirectly,  have  sprung  from  one  or  other  of  the  three  governing 
bodies  named;  Ireland  and  Scotland  following  the  example 
set  by  their  masonic  mother  of  England  in  having  Grand  Lodges 
of  their  own.  It  is  not  proved  how  the  latter  two  became  ac- 
quainted with  Freemasonry  as  a  secret  society,  guided  men  or 
less  by  the  (iterative  MS.  CoHStUttHons  or  Charges  cammmi  to 
the  three  bodies,  not  met  with  elsewhere;  but  the  credit  of  a 
Grand  Lodge  bdng  estaUished  to  contnd  the  lodges  bekmgB  to 
England. 

It  may  be  a  startling  declaration,  but  it  is  well  authenticated, 
that  there  is  no  other  Freemasonry,  as  the  term  is  now  understood, 
than  what  which  has  been  so  derived.  In  other  words,  the  lodges 
and  Grand  Lodges  in  both  hemispheres  trace  th^  otif^  and 
authority  back  to  England  for  working  what  are  known  as  the 
Three  D^rees,  controlled  by  regular  Grand  Lodges.  That  being 
so,  a  history  of  modem  Freemasonry,  the  direct  offspring  of  the 
British  parents  aforesaid,  should  first  of  all  establish  the  descent 
of  the  three  Grand  Lodges  from  the  Freemasonry  of  earlier  days ; 
such  continuity,  of  five  centuries  or  more,  bdng  a  sine  qua  no» 
of  antiquity  and  regularity. 

It  will  be  found  that  from  the  early  part  of  the  18th  century 
back  to  the  i6th  century  existing  recprds  testify  to  the  assemblies 
of  lodges,  mainly  operative,  but  partly  speculative,  in  Great 
Britain,  whose  guiding  stars  and  common  heritage  were  the  Old 
Charges,  and  that  when  their  actual  minutes  and  transactions 
cease  to  be  traced  by  reason  of  their  loss,  these  same  MS.  Cottr- 
stiiutions  furnish  testimony  of  the  still  older  working  of  such 
combinations  of  freemasons  or  masons,  without  the  assistance, 
countenance  or  authority  <^  any  other  masonic  body;  conse- 
quently sudi  documents  still  preserved,  of  the  14th  and  later 
centuries  (numbraing  about  seventy,  mostly  in  form  of  roUs), 
with  the  edsting  lodge  nunutes  referred  to  of  the  i6th  century, 
down  to  the  establidmient  cl  the  premier  Grand  Lodge  in  1717, 
prove  the  continuity  of  the  society.  Indeed  so  universally  has 
this  claim  been  admitted,  that  in  popular  usage  the  term  Free- 
mason is  only  now  applied  to  those  who  belong  to  this  particular 
fraternity,  that  of  mason  being  applicable  to  one  who  follows 
that  trade,  or  honourable  calling,  as  a  builder. 

There  is  no  evidence  that  during  this  long  period  any  other 
organization  of  any  kind,  religious,  philosophical,  mystical  or 
otherwise,  materially  or  even  slightly  influenced  the  customs 
of  the  fraternity,  though  they  may  have  done  so;  but  so  far 
as  is  known  the  lodges  were  of  much  the  same  character  through- 
out, and  consisted  really  of  operatives  (who  enjoyed  practically 
a  monopoly  for  some  time  of  the  trade  as  masons  or  freemasons), 
and,  in  part,  of  "  speculatives,"  noblemen,  gentlemen  and 
men  of  other  trades,  who  were  admitted  as  honorary  members. 

Assuming  then  that  the  freemasons  of  the  present  day  are  the 
sole  inheritors  of  the  system  arranged  at  the  so-called  "  Revival 
of  1717,"  which  was  a  development  from  an  operative  body  to 
one  partly  speculative,  and  that,  so  far  back  as  the  MS.  Records 
extend  and  furnish  any  light,  they  must  have  worked  in  Lodges 
in  secret  throughout  the  period  noted,  a  history  of  Freemasonry 


should  be  mainly  devoted  to  caving  particulais,  as  far  as  possible, 
oi  the  lodges,  their  traditions,  cu^ms  and  lam,  based  upon 
actiud  documents  which  can  be  tested  and  verified  by  members 
and  non-members  alike. 

It  has  been  the  rule  to  treat,  more  or  less  fully,  of  the  influence 
exerted  on  the  fraternity  by  the  Ancient  Mysteries,  the  Essenes, 
Roman  Collies,  Culdees,  Hermetidsm,  Fehm-Gerichte  et  hoc 
genus  omiU,  especially  the  SteinmdMen,  the  Craft  Gilds  and  the 
Companionage  of  France,  &c.;  but  in  view  of  the  separate  and 
independent  character  of  the  freemasons,  it  appears  to  be  quite 
unnecessary,  and  the  time  so  employed  would  be  better  devoted 
to  a  more  thorough  search  after  additional  evidences  of  the 
activity  of  the  craft,  especially  during  the  cnidal  period  ovo'lap- 
ping  the  second  decade  ot  the  i8th  century,  so  as  to  discover  in- 
formation as  to  the  transmitted  secrets  of  the  medieval  masons, 
which,  after  all,  may  simply  have  been  what  Gaspard  Monge 
fetidtoualy  entitles  "  Descrq>tive  Geometry,  or  the  Art  and 
Science  of  Masonic  Symbolism." 

The  rules  and  regulations  of  the  masons  were  ^bodied  in 
what  are  known  as  the  Old  Charges;  the  senior  known  copy 
being  the  Regius  MS.  (British  Mtiseum  Bibl.  Reg.  17  A,  i.), 
which,  however,  is  not  so  exclusively  devoted  to  masonry  as  the 
later  copies.  David  Caaley,  in  his  catalogue  ^  the  MSS.  in  the 
King's  Library  (1734},  unfcntnnately  ^yled  the  little  gem 
A  Poem  of  Moral  DnHes;  and  owing  to  t^  misdescription  its 
true  character  was  not  recognized  until  the  year  1839,  and  then 
by  a  non-mason  (Mr  HalliweIl-FhiUi(^),  who  had  it  r^roduced 
in  1840  and  brought  out  an  improved  edition  in  1844.  Its  date 
has  been  aj^ttoximate^  fixed  at  1390  by  Caal^  and  other 
authorities. 

The  curious  legend  of  the  craft,  th^ein  made  known,  deals 
first  <^  all  with  the  number  of  unemployed  in  early  days  and 
the  necessity  of  finding  work, "  that  they  myght  gete  here  lyvynge 
therby."  Euclid  was  consulted,  and  recommended  the  "  onest 
craft  of  good  masonry,"  and  the  genesis  of  the  society  is  found 
"  yn  Egypte  lande."  By  a  rapid  transition,  but  "  mony  erya 
af towaide,"  we  are  told  that  the  "  Craft  com  ynto  Enghmd  yn 
tyme  of  good  hynge  Adelstcmus  (.Sthelstan)  day,"  who  called 
an  asaemUy  of  Uie  masons,  when  fifteen  articles  and  as  niany  more 
points  were  agreed  to  for  the  government  of  the  craft,  each  being 
duly  described.   Each  brother  was  instructed  that — 

"  He  must  love  wel  God,  and  holy  Churche  algate 
And  hya  mayster  also,  that  he  ys  wythe." 

"  The  thrydde  poynt  must  be  severle. 
VTith  the  prentea  knowe  hyt  wele, 
Hys  mayster  cownsel  he  kepe  and  close, 
And  hys  felows  by  hys  goode  purpose ; 
The  prevetvae  of  the  chamber  telle  he  no  mon, 
Ny  yn  the  logge  whataever  they  done, 
Whatsever  thou  heryst,  or  syste  hem'  do, 
Telle  hyt  no  mon,  whenever  thou  gow" 

The  rules  generally,  beades  referring  to  trade  regulations,  are 
as  a  whole  suggestive  of  the  Ten  Commandments  in  an  extended 
form,  winding  up  with  the  legend  of  the  Ars  quatuor  coronatorum, 
as  an  incentive  to  a  faithful  discharge  of  the  numerous  obligations. 
A  second  part  introduces  a  more  lengthy  account  of  the  origin ' 
of  masonry,  in  which  Noah's  flood  and  the  Tower  of  Babylon 
are  mentioned  as  well  as  the  great  skill  of  Euclid,  who — 
"  TTirough  hye  grace  of  Crist  yn  heven, 
He  commensed  yn  the  syens  seven  "  ; 

The  "  seven  sdences  "  are  duly  named  and  explained.  The 
compiler  apparently  was  a  priest,  line  629  reading  "  And,  when 
ye  gospel  me  rede  schal,"  thus  also  accounting  for  the  many 
religious  injunctiona  in  the  MS.;  the  last  hundred  lines  are 
evidently  based  upon  UrbanUatis  (Cott  MS.  CaliguUi  A 1 1 ,  f  ol.  88) 
and  Instructions  for  a  Parish  Priest  (Cott.  MS.  Claudius  A  11, 
fol.  27),  instructions  such  as  lads  and  even  men  would  need  who 
were  ignorant  of  the  customs  of  polite  society,  correct  deportment 
at  church  and  in  the  presence  of  their  social  superiors. 

The  recital  of  the  legend  of  the  Quatuor  Coronati  has  been  held 
by  Herr  Findel  in  his  History  of  Freemasonry  {Allgemeine  Ge- 
sckichte  der  Preimaurerei,  1862;  English  editions,  1866-1869) 
to  prove  that  British  Freemasonry  was  derived  from  Germany, 
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bat  without  any  Justification,  the  legend  being  met  with  in 
England  centuries  prior  to  the  date  of  the  R^fus  MS.,  and  long 
prior  to  its  incorporation  in  masonic  legends  on  the  Continent. 

The  next  MS.,  in  order,  is  known  as  the  "  Cooke  "  (Ad.  MS. 
23,198,  British  Museum),  because  Matthew  Cooke  published  a 
fair  reproduction  of  the  document  in  1861 ;  and  it  is  deemed  by 
competent  paleographers  to  date  from  the  first  part  of  the  1 5th 
century.  There  are  two  versions  of  the  Old  Charges  in  this  little 
book,  purchased  for  the  British  Museum  in  1859.  The  compiler 
was  probably  a  mason  and  familiar  with  several  copies  of  these 
MS.  CoruHtuUons,  two  of  which  he  utilizes  and  comments  upon ; 
he  quotes  from  a  MS.  copy  of  the  Palicromcon  the  manner  in 
which  a  written  account  of  the  sdencea  was  preserved  in  the  two 
historic  stones  at  the  time  of  the  Flood,  and  generally  makes 
known  the  traditions  of  the  society  as  well  as  the  laws  which 
were  to  govern  the  members. 

Its  introduction  into  England  through  Egypt  is  noted  (where 
the  Children  of  Israel  "  lernyd  ye  craft  of  Masonry  ")»  also  the 
"  lande  of  behest  "  Qerusalem)  and  the  Temple  of  Solomon  (who 
"  confirmed  ye  chargys  yt  David  his  Fadir  "  had  made).  Then 
masonry  in  France  is  interestingly  described;  and  St  Alban  and 
"  .lEthelstane  with  his  yongest  sone  "  (the  Edwin  of  the  later 
MSS.)  became  the  chosen  meditmis  subsequently,  as  with  the 
other  Charges,  portions  of  the  Old  Testament  are  often  cited  in 
order  to  convey  a  correct  idea  to  the  neophyte,  who  is  to  hear  the 
document  read,  as  to  these  sciences  ^ich  are  declared  to  be  free 
in  themselves  {jre  in  hem  selfe).  Of  all  crafts  fdlowed  by  man 
in  this  world  "  Masonry  hathe  the  moste  notabilite,"  as  con- 
firmed by  "  Elders  that  were  bi  for  us  of  masons  [who]  had  these 
chargys  wryten,"  and  "  as  is  write  and  taught  in  ye  boke  of  our 
charges." 

Until  quite  recently  no  representative  or  survival  of  this 
particular  version  had  been  traced,  but  in  1890  one  was  dis- 
covered of  1687  (since  known  as  the  William  Watson  MS.). 
Of  some  seventy  copies  of  these  old  scrolls  which  have  been 
unearthed,  by  far  the  greater  proportion  have  been  made  public 
since  x86o.   They  have  all  much  in  common,  though  often 
curious  differences  are  to  be  detected;   are  of  English  origin, 
DO  matter  where  used;  and  when  complete,  as  they  mostly  are, 
whether  of  the  16th  or  subsequent  centuries,  are  noteworthy 
for  an  invocation  or  prayer  which  begins  the  recital: — 
"  The  mighte  of  the  ffather  of  heaven 
And  the  wysedome  of  the  glorious  Sonne 
through  the  grace  and  the  goodnes  of  the  holly 
ghoste  yt  been  three  p'sons  and  one  God 
be  with  us  at  or  beginning  and  give  us  grace 
so  to  gou'ne  us  here  in  or  lyving  that  wee  maye 
come  to  his  blisse  that  nevr  shsul  have  ending.— Amen." 

{Grand  Lodge  MS.  No.  i,  a.d.  1583.) 

They  are  chiefly  of  the  17th  century  and  nearly  all  located 
in  England;  particulars  may  be  found  in  Hughan's  Old  Charges 
of  the  British  Freemasons  (1872,  1895  and  supplement  1906).^ 
llie  chief  scrolls,  with  some  ethos,  have  been  reproduced  in 
facumile  in  six  volumes  of  the  Quatuor  Coronatorum  Antigrapha; 
and  the  collection  in  Yorkshire  has  been  published  separately, 
either  in  the  West  Yorkshire  Reprints  or  the  Ancient  York 
Masonic  Rolls.  Several  have  been  transcribed  and  issued  in 
other  works. 

These  scrolls  give  considerable  information  as  to  the  tradi- 
tions and  customs  of  the  craft,  together  with  the  regulations 
for  its  government,  and  were  required  to  be  read  to  appren- 
tices long  after  the  peculiar  rules  ceased  to  be  acted  upon, 
each  lodge  apparently  having  one  or  more  copies  kept  for 
the  purpose.  The  old  Lodge  of  Aberdeen  ordered  in  1670  that 
the  Charge  was  to  be  "  read  at  ye  entering  of  everie  entered 
prenteise     another  at  Alnwick  in  1701  provided — 

"  Noe  Mason  shall  take  any  apprentice  [but  he  must] 
Enter  him  and  give  him  his  Chaige,  witl^n  one  whole 
year  after  "  ; 

^The  servifx  rendered  by  Dr  W.  Begemann  (Germany)  in  his 
"  Attempt  to  Classify  the  Old  Chains  of  the  British  Masons  " 
(vol.  I  Trans,  of  the  Quatuor  Coronali  Lodge,  London)  has  been  very 
great,  and  the  researches  of  the  Rev.  A.  F.  A.  Woodford  and  G.  W. 
Speth  have  also  been  of  the  utmost  consequence. 


and  still  another  at  SwallweU  (now  No.  48  Gateshead)  denumded 
that  "  the  Apprentices  shall  have  their  Charge  given  at  the  time 
of  Registering,  or  within  thirty  days  after";  the  minutes  in- 
serting such  entries  accordin^y  even  so  late  as  1754,  nearly 
twenty  years  after  the  lodge  had  cast  in  its  lot  with  the  Grand 
Lodge  of  England. 

Their  Christian  character  is  further  emphasized  by  the  "  First 
Charge  that  you  shall  be  true  men  to  God  and  the  holy  Church 
the  York  MS.  No.  6  beseeches  the  brethren  "  at  every  meeting 
and  assembly  they  pray  heartily  for  all  Christians  " ;  the  Mdrose 
MS.  No.  2  (1674)  mentions  "  Merchants  and  all  other  Christian 
men,"  and  the  Aicniem  MS.  (1670)  terms  the  invocation 
"  A  Prajrer  before  the  Meeting."   Until  the  Grand  Lodge  era, . 
Freemasonry  was  thus  wholly  Christian.   The  York  MS.  No.  4 
of  1693  contains  a  singular  error  in  the  admonitory  lines: — 
"  The  In]  one  of  the  dden  talreing  the  Booke  and  that 
hee  or  shee  that  is  to  be  made  mason,  shall  lav  their 
hands  thereon  and  the  charge  shall  be  given.' 

This  particular  reading  was  cited  by  Hugfaan  in  1871,  but  was 
considered  doubtful;  Findel,^  however,  confirmed  it,  on  his 
visit  to  York  under  the  guidance  of  the  celebrated  masonic 
student  the  late  Rev.  A,  F.  A.  Woodford.  The  mistake  was  due 
possibly  to  the  transcriber,  who  had  an  older  roU  before  him, 
confusing  "  they,"  sometimes  written  "  the,"  with  "  ^e," 
or  reading  that  portion,  which  is  often  in  Latin,  as  iw/  Ula^ 
instead  of  ille  vel  illi. 

In  some  of  the  Codices,  about  the  middle  of  the  17th  century 
and  later.  New  Articles  are  inserted,  such  as  would  be  suitable 
for  an  organization  similar  to  the  Muons'  Conq)any  of  London, 
which  had  one,  at  least,  of  the  Old  Charges  in  its  possessira  ac- 
cording to  inventories  of  1665  and  1676;  and  likewise  in  1722, 
termed  The  Book  of  the  Constitutions  of  the  Accepted  Masons. 
Save  its  mention  ("  Book  wrote  on  parchment  ")  by  Sir  Francis 
Palgrave  in  the  Edinburgh  Review  (April  1839)  as  being  in 
existence  "  not  long  since,"  this  valuable  document  has  been 
lost  sight  of  for  many  years. 

That  there  were  signs  and  other  secrets  preserved  and  used 
by  the  brethren  throughout  this  mainly  operative  period  may 
be  gathered  from  discreet  references  in  these  old  MSS.  The 
Institutiens  in  parchment  (22nd  of  November  1696)  of  the 
Dumfries  Kilwinning  Lodge^(No.  53,  Scotland)  contain  a  copy 
of  the  oath  taken  "  when  any  man  should  be  made  ": — 

"  These  Charges  which  we  now  reherse  to  you  and  all  others  ye 
secrets  and  misterys  belonging  to  free  masons  you  shall 
faithfully  and  truly  keep,  together  with  ye  Counsell  of  ye 
assembly  or  lodge,  or  any  other  lodge,  or  brother,  or  fellow.'* 

"  Then  after  ye  oath  taken  and  the  book^kissed  "  {i.e.  the  Bible) 
the  "  precepts  "  are  read,  the  first  being:— 

"  You  shall  be  true  men  to  God  and  his  holy  Church,  and  that 
you  do  not  countenance  or  maintaine  any  eror,  faction, 
schism  or  herisey,  in  ye  church  to  ye  best  of  your  under- 
standing."   {History  of  No.  S3,  by  James  Smith.) 

The  Grand  Lodge  MS.  No.  2  provides  that  "  You  shall  keepe 

secret  ye  obscure  and  intricate  pts.  of  ye  science,  not  disdosinge 
them  to  any  but  such  as  study  and  use  ye  same." 

The  Harleian  MS.  No.  S054  (Brit.  Mus.)  is  still  more  explicit, 
termed  The  free  Masons  Orders  and  Constitutions,  and  is  in  the 
handwriting  of  Randle  Holme  (author  of  the  Academie  of 
Armory,  168S),  who  was  a  member  of  a  lodge  in  Cheshire.  Follow- 
ing the  MS.  Constitutions,  in  the  same  handwriting,  about  i6s<^ 
is  a  scrap  of  paper  with  the  obligation: — 

"  There  is  sevrall  words  and  signes  of  a  free  Mason  to  be  revailed 
to  yu  wch  as  yu  will  answr.  before  God  at  the  Great  and 
terrible  day  of  judgmt.  yu  keep  secret  and  not  to  revaile  the 
same  to  any  in  the  heares  of  any  p'son,  but  to  the  Mrs  and 
fellows  of  the  Society  of  Free  Masons,  so  heipe  me  God,  ftc." 
(W.  H.  Rylands.  Mas.  Mag.,  1882.) 

■  Findel  claims  that  his  Treatise  on  the  society  was  the  cause 
which  "  first  impelled  England  to  the  study  of  masonic  history 
and  u^ered  in  the  intellectual  movement  which  resulted  in  the 
writings  of  Bros.  Hughan,  Lyon,  Gould  and  others."  Great  credit 
was  due  to  the  late  German  author  for  his  important  work,  but 
before  its  advent  the  Rev.  A.  F.  A.  Woodford,  D.  Murray  Lyon 
and  others  in  Great  Britain  were  diligent  masonic  students  on  dmilar 
lines. 
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It  is  not  yet  settled  mho  were  the  actual  designers  or  architects 
of  the  grand  old  English  cathedrals.  Credit  has  been  claimed 
for  church  dignitaries,  to  the  exclusion  more  or  less  of  the  master 
nus<»u,  to  whom  presumably  of  right  the  distinction  belonged. 
In  early  days  the  title  "  architect  "  is  not  met  with,  unless  the 
term  *'  Ingenator  "  had  that  meaning,  which  is  doubtiuL  As  to 
this  interesting  questioa,  and  as  to  the  subject  of  building 
generally}  an  historical  account  of  Master  and  Free  Mas(»is 
{Discourses  upon  Arckile^ure  in  England,  by  the  Rev.  James 
Dallaway,  1833),  and  Notes  on  the  Superintendents  of  English 
Buildings  in  the  Middle  Agfis  (by  Wyatt  Papworth,  1887),  should 
be  consulted.  Both  writers  were  non-masons.  Tbe  former 
observes:  "  The  honour  due  to  the  original  founders  of  these 
edifices  is  almost  invariably  transferred  to  the  ecclesiastics 
tmder  whose  patronage  th^  rose,  rather  than  to  the  skill  and 
design  of  the  master  maaon,  or  foofesmonal  ardiitect,  becat^  the 
only  historians  were  monks.  .  .  .  They  were  probably  not  so 
well  versed  in  geometrical  science  as  the  master  masons,  for 
mathematics  formed  a  part  of  monastic  learning  in  a  very  limited 
degree."  laihK  Journal  ^Proceedings  RJ.BJL.  vol.  iv.  (1S87), 
a  skilful  critic  (W.H.  White)  declares  that  Papworth,  in  that  valu- 
able cdlection  of  facts,  has  contrived  to  annihilate  all  the  profes- 
sional idols  of  the  century,  setting  up  in  their  place  nothing 
except  the  master  mason.  Tht  brotherhood  of  Bridge-builders,^ 
that  travelled  far  and  wide  to  build  bridges,  and  the  travelling 
bodies  of  Freemasons,*  he  believes  never  existed;  nor  was 
William  of  Wykeham  the  designer  of  the  colleges  attributed  to 
him.  It  seems  well-nigh  impossible  to  disprove  the  statements 
made  by  Papworth,  because  they  are  all  so  well  grounded  on 
attested  &cts;  and  the  attempt  to  connect  the  Abbey  of  Cluny, 
or  men  trained  at  Cluny,  with  the  original  or  prdiminary  deugns 
of  the  great  buildings  erected  during  the  middle  ages,  at  least 
during  the  i3th  and  13th  centuries,  is  also  a  failure,  llie  whole 
question  is  ably  and  fully  treated  in  the  Sistory  of  Freemasonry 
by  Robert  Freke  Gould  (1886-1887),  particularly  in  chapter  vL 
on  "  Medieval  Operative  Mascmry,"  and  in  his  Cencuc  Sistory 
(1903)- 

The  lodge  is  often  met  with,  either  as  the  fabulatum  domicialem 
(1200,  at  St  Alban's  Abbey)  or  actually  so  named  in  the  Fabric 
Rolls  of  York  Minster  (1370),  ye  loge  being  situated  dose  to  the 
fane  in  course  of  erection;  it  was  used  as  a  place  in  which  the 
stones  were  prepared  in  private  f<H:  the  structure,  as  well  as 
occl^ned  at  meal-time,  te.  Each  mascm  was  required  to  "  swere 
upon  ye  boke  yt  he  sail  trewly  ande  bysyli  at  bis  power  hold  and 
kepe  holy  all  ye  p<^te8  fA  yis  forsayde  ordinance  "  (Onftnocto 
ComentaiwruM). 

As  to  the  term  /re«-mason,  from  the  14th  century,  it  is  held 
by  some  authorities  that  it  described  simply  those  men  who 
worked  "  freestone,"  but  there  is  abundant  evidence  to  prove 
that,  whatever  may  have  been  intended  at  first,  /ree-mason  soon 
had  a  much  wider  signification,  the  prefix/ree  being  also  employed 
bycarpenters(i666),sewer9(i5thcentury,tailor9at  Exeter)  and 
others,  presumably  to  indicate  they  were  free  to  follow  their 
trades  in  certain  localities.  On  this  point  Mr  Gould  well  observes : 
"  The  class  of  persons  from  whom  the  Freemasons  of  Warrington 
(1646),  Stafford^ire  (1686),  Chester,  York,  London  and  their 
conj^ers  in  the  17th  century  doived  the  desc^tive  title, 
which  became  the  inheritance  of  the  Gruid  Lodge  ^  Enf^d, 
were  fru  mm^  and  masons  of  Gflds  or  Companies  "  (History, 
vol.  ii.  p.  160).  Dr  Brentano  may  also  be  cited:  "  Wherever 
the  Craft  GuUds  were  legally  acknowledged,  we  find  foremost, 
that  the  right  to  exercise  their  craft,  and  sell  their  manufactures, 
depended  upon  the  freedom  of  their  city "  (Developmeni  of 
Guilds,  8k;.,  p.  65).  In  like  manner,  the  privilege  of  working 
as  a  mason  was  not  conferred  before  candidates  had  been  "  made 
free."  The  regular  free-masons  would  not  work  with  men,  even 
if  they  had  a  knowledge  of  their  trade,  "  if  imfree,"  but  styled 

^  It  is  not  considered  necessary  to  refer  at  length  to  the  FrtUres 
Pmtis,  or  other  imaginary  bodies  of  freemasons,  as  such  questions 
may  well  be  left  to  the  curious  and  interested  student. 

*  "  No  distinct  trace  of  the  general  employment  of  large  migratory 
bands  (rf  masons,  going  from  place  to  place  as  a  guild,  or  company, 
or  brotherhood  "  (Prof.  T.  Hayter-Lewis,  Brit.  Arch.  Assoc.,  1889J. 


them  "  Cowans,"  a  course  justified  by  the  king's  "  Maister  of 
Work,"  William  Schaw,  whose  StatuHs  and  Ordinanceis  (38th 
December  1598)  required  that  "  Na  maister  or  fellow  of  craft 
ressaue  any  cowanis  to  wirk  in  his  sodetie  or  companye,  nor  send 
nane  of  his  servants  to  wirk  wt.  cowanis,  under  the  pane  of 
twentie  pounds."  Gradually,  however,  the  rule  was  relaxed,  in 
time  sudi  monc^Kify  practically  ceased,  and  the  word  "  cowan  " 
is  only  known  in  connexion  with  speculative  Freemasonry. 
Sir  Walter  Scott,  aa  a  menaber  of  Lodge  St  David  (No.  36),  was 
familiar  with  the  word  and  used  it  in  Rob  Roy.  In  1707  a  cowan 
was  described  in  the  minutes  of  Mother  Lodge  Kilwinning, 
as  a  mason  "  without  the  word,"  thus  one  who  was  not  a  free 
mason  (History  of  the  Lodge  of  Edinbwgh  No.  i,  by  D.  Murray 
Lyon,  1900). 

In  the  New  English  Dictionary  (Oxford,  vol.  iv.,  1897)  under 
"  Freemason  "  it  is  noted  that  three  views  have  been  pro- 
pounded:— (i)  "  The  suggestion  that  free-mason  stands  for 
free-stone-mason  would  appear  unworthy  attention,  bat 
for  the  curious  fact  that  tiie  eariie^  known  instances  of  any 
similar  affiliation  are  nuslnmaMndefranche  peer  (Act  35  Edw. 
III.,  X350),  and  KtdpU/res  lapidum  Wterorum,  alleged  to  occur 
in  a  document  of  1217;  the  coinddence,  however,  seems  to  be 
merely  acddental.  (3}  The  view  most  generally  held  is  that 
freemasons  were  those  who  were  free  of  the  masons'  guild. 
Against  this  explanation  many  fordble  objections  have  been 
brought  by  Mr  G.  W.  Speth,  who  suggests  (3)  that  the  itinerant 
masons  were  called  free  because  they  claimed  exemption  from 
the  control  of  the  local  guilds  of  the  towns  in  which  they 
temporarily  settled.  (4)  Perhaps  the  best  hypothesis  is  that  the 
term  refers  to  the  medieval  [wactice  of  onancipating  skilled 
artisans,  in  order  that  they  mliBht  be  able  to  travel  and  render 
thdr  services  wherever  any  great  building  was  in  process  of 
construction."  The  late  secretary  of  the  Quatuor  Coronati 
Lodge  (No.  2076,  Londim)  has  thus  had  his  view  sanctioned  by 
"  the  highest  tribunal  in  the  Republic  of  Letters  so  far  as 
Philology  is  concerned  "  (Dr  W.  J.  Chetwode  Crawley  in  Ars 
Quatuor  Coronatorum,  1898).  Still  it  cannot  be  denied  that 
members  of  lodges  in  the  j6th  and  following  centuries  exerdsed 
the  privilege  of  making  free  masons  and  denied  the  freedom 
of  working  to  cowans  (also  called  ««-freemen)  who  had  not  been 
so  made  free;  "  the  Masownys  of  the  luge  "  being  the  only  ones 
recognized  as  /f««masons.  As  to  the  prefix  being  derived  from 
the  word  frere,  a  suffident  answer  is  the  fact  that  frequent 
reference  is  made  to  "  Brother /fe«mas(»is,"  so  that  no  ground  fcHT 
that  supposition  exists  (d.  articles  by  Mr  Gould  in  the  Freemason 
for  September  1898  on  "  Free  and  Freemasonry  "). 

There  are  numerous  indications  of  masonic  activity  in  the 
British  lodges  of  the  17th  century,  espedaliy  in  Scotland; 
the  existing  records,  however,  of  the  southern  part  of  the  United 
Kingdom,  though  few,  are  of  importance,  some  only  having  been 
made  known  in  recent  jrears.  These  concern  the  Masons' 
Company  of  London,  whose  valuable  minutes  and  other  docu- 
ments are  ably  described  and  commented  upon  by  Edward 
Conder,  jr.,  in  his  H<^  Crafte  and  Fellowship  of  Masons  (1894), 
the  author  then  being  the  Master  of  that  andent  company.  It 
was  inonpOTated  in  1677  by  Charles  II.,  ^o  gradously  met  the 
wishes  of  the  members,  but  as  a  company  the  informati<m  "  that 
is  to  be  found  in  the  Corporation  Records  at  Guildhall  proves  very 
clearly  that  in  1376  the  Masons'  Company  existed  and  was 
represented  in  the  court  of  common  council."  The  title  then 
favoured  was"  Masons,"  the  entry  of  the  term  "  Freemasons  " 
being  crossed  out.  Herbert  erroneously  overlooked  tbe  correc- 
tion, and  stated  in  his  History  of  the  Twelve  Great  Livery  Com- 
panies (vol.  i.)  that  the  Freemasons  returned  two,  and  the  Masons 
four  members,  but  subsequently  amalgamated;  whereas  the 
revised  entry  was  for  the  "  Masons  "  only.  The  Company 
obtained  a  grant  of  arms  in  147  2  ( i  sth  year  Hen.  VIII.),  one  of  the 
first  of  the  kind,  being  thus  described:—"  A  fdd  of  Sablys  A 
Cheveron  salver  grailed  tbre  Castellis  of  the  same  gamysshed  wt. 
dores  and  wjmdows  of  the  feld  in  the  Cheveron  or  Cumpas  of 
Black  of  Blak  ";  it  is  the  authority  (if  any)  for  all  later  armorial 
bearings  having  a  chevron  and  castles,  assumed  by  other  masonic 
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orgamzations.  This  predous  documoit  was  cmly  discovered  in 
1871 ,  having  been  missing  for  a  long  time,  thus  doubtless  account- 
ing for  the  erroneous  representations  met  with,  not  having  the 
correct  blazon  to  follow.  The  oldest  masonic  motto  known 
is  "  God  is  our  Guide  "  on  Kerwin's  tomb  in  St  Helen's  church, 
Bishopgate,  of  1594;  that  of  "  In  the  Lord  is  all  our  trust " 
not  being  traced  until  the  next  century.  Supporters  consisting 
of  two  done  columns  are  mentioned  in  1688  by  Randle  Holme, 
but  the  Grand  Lodge  of  England  in  the  following  century  used 
Beavers  as  operative  builders.  Its  first  motto  was  "  In  the 
beginning  was  the  Word  "  (in  Greek),  exchanged  a  few  years  on- 
ward for  "  Relief  and  Truth,"  the  rival  Grand  Lodge  (Atholl 
MasQns)  sdecting  "  Hdiness  to  the  Lord  "  (in  Hebrew),  and  the 
final  selection  at  the  "  Union  of  December  18x3  "  being  Audi 
Vide  Tact. 

Mr  Gender's  discovery  of  a  lodge  of  "  Accepted  Masons  "  being 
held  under  the  wing  of  the  Company  was  a  great  surprise,  dating 
as  the  records  do  from  1620  to  1621  (the  earliest  of  the  kind  yet 
traced  in  England),  when  seven  were  made  masons,  all  of  whom 
were  free  of  the  Company  before,  three  being  of  the  Livery; 
the  entry  commencing"  Att  the  making  masons."  Themeetings 
were  entitled  the  "  Acception,"  and  the  members  of  the  lodge 
were  called  Accepted  Masons,  being  those  so  accepted  and  initiated, 
the  term  never  otherwise  being  met  with  in  the  Records.  An 
additional  fee  had  to  be  paid  by  a  monber  of  the  Company  to 
join  the  "  Acception,"  and  any  not  belonging  thaeto  were 
mulct  in  twice  the  sum;  though  even  then  such  "  acceptance  " 
did  not  qualify  for  membership  of  the  superior  body;  the  fees 
for  the  "  Acception  "  being  £1  and  £2  respectively.  In  1638- 
1639,  when  Nicholas  Stone  entered  the  lodge  (he  was  Master 
of  the  Company  1632-1633)  the  banquet  cost  a  considerable 
sum,  showing  that  the  number  of  brethren  present  must  have 
been  large. 

EUas  Ashmole  (who  according  to  his  diary  was  "  made  a  Free 
Mason  of  Warrington  with  Colonel  Henry  Mainwaring,"  seven 
brethen  being  named  as  in  attendance  at  the  lodge,  i6th  <A 
October  1646)  states  that  he  "  received  a  summans  to  appear  at 
aLodge  to  be  hdd  next  day  at  Masons'  HaU,  London."  Accord- 
ii^y  on  the  nth  of  March  1683  he  attended  and  saw  six  gentle- 
men "  admitted  into  the  Fellowship  of  Free  Masons,"  of  whom 
three  only  bdonged  to  the  Company;  the  Master,  however, 
Mr  Thomas  Wise,  the  two  wardens  and  six  others  being  present 
on  the  occasion  as  members  in  their  dual  capacity.  Ashmole 
adds:  "  We  all  dyned  at  the  Halfe  Moone  Tavern  in  Cheap^de 
at  a  noble  dinner  prepaired  at  the  charge  of  the  new-accepted 
Masons." 

It  is  almost  certain  that  there  was  not  an  operative  mason 
present  at  the  Lodge  held  in  1646,  and  at  the  one  which  met 
in  1682  there  was  a  strong  r^resentation  of  the  ^>eculative 
branch.  Before  the  year  1654  the  Company  was  known  as  Uiat 
of  the  Freemas<ni8  for  some  time,  but  after  then  the  old  title 
of  Masons  was  reverted  to,  iJie  terms  '*  Acception  '*  and 
"  Acc^ted  "  belonging  to  the  speculative  Lodge,  which,  however, 
in  all  probability  either  became  independent  or  ceased  to  work 
soon  after  1682.  It  is  very  interesting  to  note  that  subsequently 
(but  never  before)  the  longer  de^nation  is  met  with  of  "  Free 
and  Accepted  Masons,"  and  is  thus  a  cnnbination  oi  operative 
and  speculative  usage. 

Mr  Conder  is  of  opinion  that  in  the  Records  "  there  is  no 
evidence  of  any  particular  .ceremony  attending  the  position  of 
Master  Mason,  possibly  it  consisted  of  administering  a  different 
oath  from  the  one  taken  by  the  I4>prentice8  on  being  entered." 
Time  is  much  to  favour  this  supposition,  and  it  may  provide 
the  key  to  the  vexaia  quaestio  as  to  the  plurality  of  degrees  prior 
to  the  Grand  Lodge  era.  The  fellow-crafts  were  recruited  from 
those  apprentices  who  had  served  their  time  and  had  their  essay 
(or  sufficient  trial  of  their  skill)  duly  passed;  they  and  the 
Masters,  by  the  Schaw  Statutes  of  1598,  being  only  admitted  in 
the  presence  of  "  sex  Maisteris  and  twa  enterit  prenteissis."  As 
a  rule  a  master  mason  meant  one  who  was  master  of  bis  trade,  i.e. 
duly  qualified;  but  it  sometimes  described  employers  as  distinct 
from  journeymen  Freemasons;   being  also  a  compliment  con- 


ferred on  honorary  membeta  during  the  lytfa  century  In 
particular. 

In  Dr  Plot's  History  of  Stafordshire  (1686)  is  a  remarkable 
account  of  the  "  Society  of  Freemasons,"  which,  being  by  an 
unfriendly  critic,  is  all  the  more  valuable.  He  states  that  the 
custom  had  spread  "  more  or  less  all  over  the  nation  ";  persons 
of  the  most  eminent  qiuility  did  not  disdain  to  enter  the  Fellow- 
ship; they  had  "  a  large  parchmerU  volum  containing  the  iffistory 
and  Rules  of  the  Craft  of  Masonry  St  Amphibal,  St  Alban, 
King  Athelstan  and  Edwin  are  mentioned,  and  these  "  charges 
and  manners  "  were  "  after  perusal  approved  by  King  Hen.  6 
and  his  ooundl,  both  as  to  Masters  and  Fellows  of  this  right 
Woishipfull  craft."  It  is  but  fair  to  add  that  notwithstanding 
the  service  he  rendered  the  Society  by  his  lengthy  description, 
that  credulous  historian  remarks  of  its  history  that  there  is 
nothing  he  ever  "  met  with  more  false  or  incoherent." 

The  author  of  the  Academie  <3f  Armory,  previously  noted, 
knew  better  what  he  was  writing  about  in  that  work  of  1688  in 
which  he  declares:  "  1  cannot  but  Honor  the  Fdlowship  of 
the  Masons  because  of  its  Antiquity;  and  the  more,  as  being  a 
member  of  that  Society,  catied  Free  Masons  "  Mr  Rylands  states 
that  in  Harl.  MS.  5955  is  a  collection  of  the  engraved  plates  for  a 
second  volume  of  this  important  work,  one  being  devoted  to  the 
Arms  of  the  Society,  the  columns,  as  supporters,  having  (^obes 
thereon,  from  which  possibly  axe  derived  the  two  pillars,  with 
such  ornaments  or  additions  seen  in  lodge  rooms  at  a  later  period. 

In  the  same  year  "  A  Tripos  or  Speech  delivered  at  a  commence- 
ment in  the  Universi^  of  Dublin  held  thm  July  11,  1688,  by 
John  Jones,  then  A.B.,  afterwards  D.D.,"  contained  "  notable 
evidence  concerning  Freemasonry  in  Dublin."  The  Tripos  was 
included  in  Sir  Walter  Scott's  edition  of  Dean  Swift's  works 
(1814),  but  as  Dr  Cbetwode  Crawley  points  out,  though  noticed 
by  the  Rev.  Dr  George  Oliver  (the  voluminous  Masonic  author), 
he  failed  to  realize  its  historical  importance.  The  satirical  and 
withal  amusing  speech  was  partly  translated  from  the  Latin  by 
Dr  Crawley  iox  his  scholarly  introduction  to  the  Masonic  Re- 
prints, &c.,  by  Heaiy  Sadler.  "  The  p<Hnt  seems  to  be  that 
Ridley  (reputed  to  have  been  an  informer  against  priests  under 
the  barbarous  penal  laws)  was,  or  ought  to  have  been,  hanged; 
that  his  carcase,  anatomized  and  stuffed,  stood  in  the  library; 
and  that  froth  scoundrellus  discovered  on  his  remains  the  Free- 
masons' Mark."  The  importance  of  the  references  to  the  craft  in 
Ireland  is  simply  owing  to  the  year  in  which  they  were  made, 
as  illustrative  of  the  influence  of  the  Scdety  at  that  time,  of  which 
records  are  lacking. 

It  is  primarily  to  Scotland,  however,  that  we  have  to  look 
for  such  numerous  particulars  of  the  activity  of  the  fraternity 
from  Z599  to  the  establishment  of  its  Grand  Lodge  in  1736, 
for  an  excelloit  account  of  which  we  are  indebted  to  Lyon,  the 
Scottish  masonic  historian.  As  eaiiy  as  x6oo  (8th  of  Jnne)  the 
attendance  of  John  Boswdl,  Esq.,  the  laird  ci  Aucfainled^,  is 
entered  in  the  minutes  of  the  Loc^  of  Edinburgh;  he  attested 
the  record  and  added  his  mark,  as  did  the  other  members;  so 
it  was  not  his  first  appearance.  Many  noblemen  and  other 
gentlemen  joined  this  ancient  atelier,  notably  Lord  Alexander, 
Sir  Anthony  Alexander  ^nd  Sir  Alexander  Strachan  in  1634, 
the  king's  Master  of  Work  (Herrie  Alexander)  in  1638,  General 
Alexander  Hamilton  in  1640,  Dr  Hamilton  in  1647,  and  many 
other  prominent  and  distinguished  men  later;  "  James  Neilsone, 
Master  Sklaitter  to  His  Majestie,"  who  was  "  entered  and  past 
in  the  Lodge  of  Linlithgow,  being  elected  a  joining  member," 
3nd  March  1654.  Quarter-Master  General  Robert  Moray  (or 
Murray)  was  initiated  by  members  of  the  Lodge  of  Edinburgh, 
at  Newcastle  <m  the  aoth  of  May  1641,  while  the  Scottish  anny 
wds  in  occupation.  On  due  report  to  their  Alma  Mata  sudi 
reception  was  allowed,  the  occurrence  having  been  considered 
the  first  of  its  kind  in  En^and  until  the  ancient  Records  of  the 
Masons'  Company  were  published. 

The  minute-books  of  a  number  of  Scottish  Lodges,  which  are 
still  on  the  register,  go  back  to  the  t7th  century,  and  abundantly 
confirm  the  frequent  admission  of  speoilatives  as  members  and 
officers,  especially  those  of  the  venerable  "  Mother  Lodge 
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Kilwioningt"  of  which  the  earl  of  CassUlia  was  the  deacon  in  1673, 
who  was  succeeded  by  Sir  Alezandn  Cunnmgham,  and  the  earl 
of  Eglinton,  who  like  the  first  <^  the  trio  was  but  an  ^^>reiiUce. 
There  were  three  Head  Lodges  according  to  the  Scottish  Code  of 
X  599,  Edinburgh  being  "  the  first  and  prindpall,"  Kilwinning 
"  thesecuDd,"and  Stirling"  the  third  ludge." 

The  Aberdeen  Lodge  (No.  i  (rw)  has  records  preserved  from 
1670,  in  which  year  what  is  known  as  the  Mark  Book  begins, 
containing  the  oldest  existing  roll  of  members,  numbering  49, 
all  of  whom  have  their  marks  registered,  save  two,  though  only 
ten  were  operatives.  The  names  of  the  earls  of  Finlater,  ErroU 
and  Dunfermline,  Lord  Fwbes,  several  ministeis  and  professional 
men  are  on  the  list,  which  was  written  by  a  glazier,  all  of  whom 
had  been  enlightened  as  to  the  "  benefit  of  the  measson  word," 
and  inserted  in  order  as  th^  "  were  made  fellow  craft."  The 
Charter  {Old  Chargu)  had  to  be  read  at  the  "  entering  of  everie 
prenteise,"  and  the  officers  included  a  mastor  and  two  wardens. 

The  lodge  at  Mehrose  (No.  x  bis)  with  records  back  to  1674  did 
not  join  the  Grand  Lodge  until  i8gi,  and  was  the  last  of  those 
working  (possibly  centuries  before  that  body  was  formed)  to 
accept  the  modern  system  of  government.  Of  the  many  note- 
worthy lodges  mention  should  be  made  of  that  of  '*  Canongate 
Kilwinning  No.  3,"  Edinburgh,  the  first  of  the  numerous  pendicles 
of"  Mother  Lodge  Kilwinning,No.o,"  Ayrshire,  started  in  1677; 
and  of  the  Journeymen  No  8,formed  in  1 707,  which  was  a  secession 
from  the  Lodge  c$  Edinburgh;  the  Fellow  Crafts  or  Journeymen 
not  being  satisfied  with  their  treatment  by  the  Freemen  Masters 
of  the  Incorporation  of  Masons,  &c.  This  action  led  to  a  trial 
before  the  Lords  of  Council  and  Session,  when  finally  a  "  Decreet 
Arbitral "  was  subscribed  to  by  both  parties,  and  the  junior 
organization  was  permitted  "  to  give  the  mason  word  as  it  is 
called  "  in  a  sei>arate  lodge.  The  presbytery  of  Kelso^  in  1652 
sustained  the  action  of  the  Rev.  James  Ainsiie  in  becoming  a 
Freemason,  declaring  that  "there  is  neither sinne nor scandale 
in  that  word  "  {i.e.  the  "  Mason  Word  *'),  which  is  often  alluded 
to  but  never  revealed  in  the  old  records  already  referred  to.' 
One  Scottish  family  may  be  cited  in  illustration  of  the  continuous 
working  of  Freemasonry,  whose  membership  is  enshrined  in 
the  records  of  the  ancient  liOdge  of  "  Scoon  and  Perth  No.  3  " 
and  others.  A  venerable  document,  lovingly  cared  for  by  No.  3, 
bears  date  1658,  and  recites  how  John  M^e  came  to  Perth  from 
the  "  North  Countrie,"  and  was  the  king's  Master  Mason  uid 
W.M.  of  the  Lodge,  his  successor  being  his  son,  who  entered 
"  King  James  the  sixt  as  fireman  measone  and  fellow  craft 
his  third  son  John  was  a  member  of  Lodge  No.  i  and  Master 
Mason  to  Charles  I.,  1631-1636,  and  his  eldest  son  was  a  deacon 
of  No.  I  eleven  times  during  thirty  years.  To  him  was 
apprenticed  his  nephew,  who  was  warden  in  1663-1664  and 
deaicon  several  times.  William  Mylne  was  a  warden  in  1695, 
Thomas  (eldest  son)  was  Master  in  1735,  and  took  part  in  the 
formation  of  the  Grand  Lodge  of  Scotland.  Others  of  the  family 
continued  to  join  the  Lodge  No.  x,  imtil  Robert,  the  last  of  the 
M^dnes  as  Freemasons,  was  initiated  in  1754,  died  in  x8xx,  and 
"  was  buried  in  St  Paul's  cathedral,  having  been  Surveyor  to 
that  Edifice  for  fifty  years,"  and  the  last  of  the  masonic  Mylnes 
for  five  generations.  The  "  St  John's  Lodge,"  Glasgow  (No.  3 
bis),  has  some  valuable  old  records  and  a  "  Charter  Chest " 
with  the  words  carved  thereon  "  God  save  the  Ring  and  Masons 
Craft,  1684."  Loyalty  and  Charity  are  the  watchwords  of  the 
Society. 

The  Craft  Gilds  {Corps  d'etat)  of  France,  and  their  progeny 
the  Companionage,  have  been  fully  described  by  Mr  Gould, 
and  the  Steinmetzen  of  Germany  would  require  too  detailed 
notice  if  we  were  to  particularize  its  rules,  customs  and  general 
^The  Associate  Synod  which  met  at  Edinbutvh,  March  1755. 
just  a  century  later,  took  quite  an  opposite  view,  (fectding  to  depose 
from  office  any  of  their  brethren  who  would  not  give  up  their  masonic 
membership  {Scots  Mag.,  1755,  p.  158).  Papal  Bulb  have  also 
been  issued  against  the  craft,  the  first  bdng  in  1738;  but  neither 
interdictB  nor  anathemata  have  any  influence  with  the  fraternity, 
and  fall  quite  harmless. 

*  "  We  have  the  Mason  Word  and  eecond  sight, 
Things  for  to  come  we  can  fortell  aright.  ' 
{The  Muses  Tkrvnodie,  by  H.  Adamaon,  Edin..  x^jS.) 


character,  from  about  the  xsth  cmtury  onmid.  Hudi  aa  there 
was  in  common  between  the  Stonemaaona  of  Germany  and  the 
Freemasons  (tf  Great  Britain  and  Irdand,  it  must  be  conceded 
that  the  two  societies  never  muted  and  were  all  tbioas^  thia 
long  period  wh<^y  sepante  and  independent;  a  knowledge  of 
Freemasonry  and  authority  to  hold  lodges  in  Germany  being 
derived  from  the  Grand  Lodge  of  England  during  the  first  haU 
of  the  i8th  century.  The  theory  of  the  derivation  of  the  Free- 
masons from  the  Sfeinmetten  was  first  propounded  in  X779  by 
the  abb£  Grandidier,  and  has  been  maintained  by  more  modem 
writers,  such  as  Fallou,  Heideloff  and  Schndder,  but  a  thorough 
examination  ot  their  statements  has  resulted  in  such  an  origin 
being  generally  discredited.  Whether  the  Steumutgm  had  secret 
signs  of  recognition  or  not,  is  not  quite  clear,  but  that  the  Free- 
masons hadj  for  centuries,  cannot  be  doubted,  though  precisely 
what  they  were  may  be  opoi  to  question,  and  also  what  portions 
of  the  eadsting  ceremonies  ajre  remixiiscent  of  the  craft  anterior 
to  the  Revival  of  1717.  Messrs  Speth  and  Gould  favour  the 
notion  that  there  were  two  distinct  and  separate  degrees  prior  to 
the  third  decade  o(  the  18th  century  {Ars  Q.C.,  1898  and  1903), 
while  other  authorities  have  either  supported  the  One  degree 
theory,  or  consider  there  is  not  sufficient  evidence  to  warrant 
a  decision.  Recent  discoveries,  however,  tend  in  favour  of  the 
first  view  noted,  such  as  the  Trinity  CMege  MS.,  Dublin  ("  Free 
Masonry,  Feb.  1711  "),  and  the  invaluable'  Cketwode  Crontfcy 
MS.  (Grand  Lodge  Library,  DnbUn);  the  second  being  read  in 
connexion  with  ^  Ifoughfoot  Lodge  Records,  beginning  1703 
{Hist,  of  Freemasonry,  by  W.  F.  Vernon,  X893). 

Two  of  the  most  xemaikable  lodges  at  wodc  during  the  period 
of  transition  (X7X7-X733),  out  of  the  many  then  existing  in 
England,  assembled  at  Alnwick  and  at  York.  The  origin  of  the 
first  noted  is  not  known,  but  there  are  minutes  of  the  meetings 
from  1703,  the  Rules  are  of  1701,  signed  by  quite  a  number  <tf 
members,  and  a  transcript  of  the  Old  Charges  begins  the  volume. 
In  1708-1709  a  minute  provided  for  a  masonic  procession,  at 
which  the  brethren  were  to  walk  "  with  their  aprons  on  and 
Comon  Square."  The  Lodge  consisted  mainly  of  operative 
"  free  Brothers,"  and  continued  for  many  years,  a  code  of  by- 
laws being  published  in  1763,  but  it  never  united  with  the  Grand 
Lodge,  giving  up  the  struggle  tm  nistence  a  few  years  further  on. 

The  other  lodge,  the  moat  noteworthy  of  all  the  English 
predecessors  of  the  Grand  Lodge  of  England,  was  l<mg  held  at 
York,  the  Mecca  of  English  Freemasons.'  Its  wigin  is  unknown, 
but  there  are  traces  of  its  existence  at  an  eariy  date,  and  possibly 
it  was  a  survival  of  the  Minster  Lodge  of  the  14th  century. 
Assuming  that  the  York  MS.  No.  4  of  1693  was  the  property 
of  the  lodge  in  that  year  (which  RoU  was  presented  by  George 
Walker  of  Wetherby  in  1777),  the  entry  which  concludes  that 
Scroll  is  most  suggestive,  as  it  gives  "  The  names  of  the  Lodge  " 
(members)  and  the  "  Lodge  Ward(en)."  Its  influence  most 
probably  may  be  also  noted  at  Scarborough,  where  "  A  private 
Lodge  "  was  held  on  the  loth  <d  July  1705,  at  which  the  president 
"  William  Thompson,  Esq.,  and  severall  others  brethren  ffree 
Masons  "  were  present,  and  At  gentlemen  (named)  "  were  then 
admitted  into  the  said  ffratemity."  These  particulars  are  en- 
dorsed on  the  Scarborough  MS.  of  the  Old  Charges,  now  owned 
by  the  Grand  Lodge  of  Canada  at  Toronto.  "  A  narrow  folio 
manuscript  Book  beginning  7th  March  1705-1706,"  which  was 
quoted  from  in  1778,  has  long  been  missing,  which  is  much  to  be 
regretted,  as  possibly  it  gave  particulars  of  the  lodge  which 
assembled  at  Bradford,  Yorkshire,  "  when  x8  Gentlemen  of  the 
first  families  in  that  neighbourhood  were  made  Masons."  There 
is,  however,  another  roll  of  records  from  1713  to  1730  happily 
preserved  of  this  "  Ancient  Honble.  Society  and  Fraternity 
of  Free  Masons,"  sometbus  styled  "  Company  "  or  "  Society  ot 
Free  and  Accq>ted  Masons." 

Not  to  be  behind  the  London  fratres,  the  York  brethren  formed 
a  Grand  Lodge  on  the  37th  of  December  X725  (the  "  Grand 

■  The  Chetwodt  Crawley  MS.,  by  W.  J.  Hughan  {Ars.  Q.C.,  1004). 

*  The  York  Grand  Lodge,  by  Messrs.  Hujhan  and  Whytehead 
{Ars  Q.C,  X900),  and  Masomic  Sketches  and  Reprints  (1871},  1^  the 
former. 
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Lodge  of  aU  EngUuid"  was  its  modest  title),  and  was  flourishing 
for  years,  receiving  iato  their  company  many  county  men  of  great 
influence.  Some  twenty  years  later  there  was  a  brief  period 
of  somnolence,  but  in  1761  a  revival  took  place,  with  Francis 
Drake,  the  historian,  as  Grand  Master,  ten  lodges  being  chartered 
in  Yorkshire,  Cheshire  and  Lancashire,  1762-1790,  and  a  Grand 
Lodge  of  England,  south  of  the  Trent,  in  1779,  at  London, 
which  warranted  two  lodges.  Before  the  century  ended  all  these 
collapsed  or  joined  the  Grand  Lodge  <^  England,  so  there  was 
notasingle  representative  of "  York  Masonry  "left  on  the  advent 
of  the  next  century. 

The  premier  Grand  Lodge  of  En^and  soon  began  to  constitute 
new  Lodges  in  the  metropolis,  and  to  reconstitute  old  ones  that 
applied  for  recognition,  one  of  the  earliest  of  lyat^-ijai  being 
still  on  the  Roll  as  No.  6,  thus  having  kept  company  ever  since 
with  the  three  "  time  immemorial  Lodges,"  Nos.  a,  4  and  is. 
Applications  for  constitution  kept  coming  in,  the  provinces 
being  represraited  from  1723  to  1734,  before  which  time  it  is  likely 
the  Grand  Lodge  of  Ireland^  had  been  started,  about  which  the 
most  valuable  Caementaria  Hibemica  by  Dr  Chetwode  Crawley 
may  be  consulted  with  absolute  confidence.  Provincial  Grand 
Lodges  were  formed  to  ease  the  authorities  at  headquarters, 
and,  as  the  society  spread,  also  for  the  Continent,  and  gradually 
throughout  the  civilized  globe.  Owing  to  the  custom  prevailing 
before  the  i8th  century,  a  few  brethren  were  competent  to  form 
lodges  on  their  own  initiative  anywhere,  and  hence  the  registers 
of  the  British  Grand  Lodges  are  not  always  indicative  of  the  first 
appearance  of  the  craft  abroad.  In  North  America*  lodges  w^e 
held  before  what  is  known  as  the  first  "  regular  "  lodge  was 
formed  at  Boston,  Mass.,  in  1733,  and  probably  in  Canada' 
likewise.  The  same  remark  applies  to  Denmark,  France,  Ger- 
many, Holland,  Italy,  Portugal,  Russia,  Spain,  Sweden  and  other 
countries.  Of  the  many  scores  of  military  lodges,  the  first  war- 
rant was  granted  by  Ireland  in  1732.  To  no  other  body  of 
Freemasons  has  the  craft  been  so  indebted  for  its  prosperity  in 
early  days  as  to  their  military  brethren.  There  were  rivals  to 
the  Grand  Lodge  of  England  during  the  x8tb  century,  one  of 
considerable  magnitude  being  known  as  the  Ancients  or  Atholl 
Masons,  formed  in  1751,  but  in  December  1813  a  junction  was 
effected,  and  from  that  time  the  prosperity  of  the  United  Grand 
Lodge  of  England,  with  few  exertions,  has  been  extraordinary. 

Nothing  but  a  volume  to  itself  could  possibly  describe  the 
main  features  of  the  English  Craft  from  1717,  when  Anthony 
Sayer  was  elected  the  first  Grand  Master  of  a  briUiant  galaxy 
of  rulers.  The  first  nobleman  to  undertake  that  office  was  the 
duke  of  Montagu  in  1721,  the  natural  philosopher  J.  T. 
Desaguliers  being  his  immediate  predecessor,  who  has  been 
credited  {and  also  the  Rev.  James  Anderson)  with  the  honour  of 
starting  the  premier  Grand  Lodge;  but  like  the  fable  of  Sir 
Christopher  Wren  having  been  Grand  Master,  evidence  is  entirely 
lacking.  Irish  and  Scottish  peers  share  with  those  of  England, 
the  distinction  of  presiding  over  the  Grand  Lodge,  and  from 
1782  to  18x3  their  Royal  Highnesses  the  duke  of  Cumberland, 
the  prince  of  Wales,  or  the  du^  of  Sussex  occupied  the  masonic 
throne.  From  1753  to  1813  the  rival  Grand  Lodge  had  been 
busy,  but  ultimately  a  desire  for  a  united  body  prevailed,  and 
under  the  "  ancient  "  Grand  Master,  H.R.H.  the  duke  of  Kent, 
it  was  decided  to  amalgamate  with  the  original  ruling  organiza- 
tion, H.R.H.  the  duke  of  Sussex  becoming  the  Grand  Master  of 
the  United  Grand  Lodge.  On  the  decease  of  the  prince  in  1843 
the  earl  of  Zetland  succeeded,  followed  by  the  marquess  of  Ripon 
in  1874,  on  whose  resignation  H.R.H.  the  prince  of  Wales 
became  the  Grand  Master.   Soon  after  succeeding  to  the  throne, 

•The  celebrated  "Lady  Freemason,"  the  Hon.  Mrs  Aldworth 
(n(e  Miss  St  Leger,  daughter  of  Lord  Doneraile),  was  initiated  in 
Ireland,  but  at  a  much  earlier  date  than  popularly  supposed; 
certainly  not  later  than  1713,  when  the  venturesome  lady  was 
twenty.  All  early  accounts  of  the  occurrence  must  be  received  with 
caution,  as  there  are  no  contemporary  records  of  the  event. 

"  History  of  Freemasonry,  by  Dr  A.  G.  Mackey  (New  York,  1898), 
and  the  History  of  the  Fraternity  Publishing  Company,  Boston, 
Mass.,  give  very  full  particulars  as  to  the  United  States. 

*  Sec  History  of  Freemasonry  in  Canada  (TcHonto,  1899),  by  J. 
Ross  Robertson. 


King  Edward  VII.  ceased  to  govern  the  English  craft,  and  was 
succeeded  by  H.R.H.  the  duke  of  Connaught.  From  1737  to 
1907  some  sixteen  English  princes  of  the  royal  idood  joined  the 
brotherhood. 

From  1723  to  1813  the  number  of  lodges  enrolled  in  England 
amounted  to  1626,  and  from  1814  to  the  end  of  December  1909 
as  many  as  3352  were  warranted,  making  a  grand  total  of  4978, 
of  which  the  last  then  granted  was  numbered  3185.  There  were 
in  1909  still  2876  on  the  register,  notwithstanding  the  many 
vacancies  created  by  the  foundatimi  of  new  Grand  Lodges  in  the 
colonies  and  elsewhere.' 

Distribution  and  Organkation. — ^The  advantage  of  the  cosmo- 
politan basis  of  the  fraternity  generally  (though  some  Grand 
Lodges  still  preserve  the  original  Christian  foundation)  has  been 
conspicuously  manifested  and  appreciated  in  India  and  other 
countries  whoe  the  votaries  of  numerous  religious  ^sterns 
congregate;  but  the  unalterable  baas  a  belief  in  the  Great 
Architect  of  the  Universe  remains,  for  mthout  such  a  recognition 
there  can  be  no  Freemasonry,  and  it  is  now,  as  it  always  has  been, 
entirely  free  from  party  politics.  The  charities  of  the  Society  in 
England,  Ireland  and  Scotland  are  extensive  and  well  organized, 
their  united  cost  per  day  not  being  less  than  £500,  and  with  those 
of  other  Grand  Lodges  throughout  the  world  must  amount  to 
a  very  large  sum,  there  being  over  two  millions  of  Freemasons. 
The  vast  increase  of  late  years,  both  of  lodges  and  members, 
however,  caUs  for  renewed  vigilance  and  extra  care  in  selecting 
candidates,  that  numbers  may  not  be  a  source  of  weakness 
instead  of  strength. 

In  its  internal  organization,  the  working  Freemasoniy 
involves  an  elaborate  system  of  symbolic  ritual,*  as  carried  out 
at  meetings  of  the  various  lodges,  uniformity  as  to  essentials 
being  the  rule.  The  members  are  classified  in  numerous  degrees, 
of  which  the  first  three  are  "  Entered  Apprentice,"  *'  Fellow 
Craft  "  and  "  Master  Mason,"  each  class  of  which,  after  initia- 
tion, can  only  be  attained  after  passing  a  prescribed  ordeal  or 
examination,  as  a  test  of  proficiency,  corre^wnding  to  the 
"  essays  "  of  the  operative  period. 

The  lodges  have  their  own  by-laws  for  guidance,  subject  to 
the  Book  of  Constitutions  of  their  Grand  Lodge,  and  the  regula- 
tions of  the  provincial  or  district  Grand  Lodge  if  located  in 
counties  ot  hdd  abroad. 

It  is  to  be  r^retted  that  on  the  amtinent  <rf  £unq;>e  Free- 
masonry has  sometimes  developed  on  different  lines  from  that 
of  the  "  Mother  Grand  Lodge  "  and  Anglo-Saxon  Grand  Lodges 
generally,  and  through  its  political  and  anti-religious  tendencies 
has  come  into  contact  or  conflict  with  the  state  authorities* 
or  the  Roman  Catholic  church.  The  "  Grand  Orient  of  France  " 
(but  not  the  Supreme  Council  33**,  and  its  Grand  Lodge)  is  an 
example  of  this  retrograde  movement,  by  its  elimination  of 
the  paragraph  referring  to  a  belief  in  the  "  Great  Architect  of 
the  Universe  "  from  its  Staiuts  et  riglements  gtniravx.  This 
deplorable  action  has  led  to  the  withdrawal  of  all  regular  Grand 
Lodges  from  association  with  that  body,  and  such  separation 
must  continue  tmtil  a  return  is  made  to  the  ancient  and  iavidable 
landmark  of  the  society,  which  makes  it  impossible  for  an  atheist 
either  to  join  or  continue  a  member  of  the  fraternity. 

The  Grand  Lodge  of  England  constituted  its  first  lodge  in 
Paris  in  the  year  1732,  but  one  was  formed  still  earlier  on  the 
continent  at  Gibraltar  1728*1729.  Others  were  also  opened  in 
Germany  1733,  Portugal  1735,  Holland  1735,  Switzerland  1740, 
Denmark  1745,  Italy  1763,  Belgitun  1765,  Russia  1771,  and 

*  The  Masonic  Records  1717-1894,  by  John  Lane,  and  the  ex- 
cellent Masonic  Yearbook,  published  annually  by  the  Grand  Lodge 
of  England,  are  the  two  standard  works  on  Lodge  enumeration, 
localization  and  nomenclature.  For  particulars  of  the  Grand  Lodges, 
and  especially  that  of  England,  Gould's  History  is  most  useful  and 
trustworthy ;  and  for  an  original  contribution  to  the  history  of  the 
rival  Grand  Lodge  or  Ath(^  Masons,  Sadler's  Masonic  Fads  and 
Fictions. 

'  "  A  peculiar  system  of  Morality,  veiled  in  Allegory  and  illus- 
trated by  Symbols  "  (old  definition  of  Freemasonry). 

'The  Bntish  House  of  Commons  in  1799  and  1817,  in  acts  of 
parliament,  sijecifically  recc^nized  the  laudable  character  of  the 
society  and  provided  for  its  condnuance  on  definite  lines. 
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Sweden  1773.  In  most  (rf  these  countries  Grand  Lodges  were 
subsequently  created  and  continue  to  this  date^  save  that  in 
Austria  (not  Hungary)  and  Russia  no  masonic  lodges  have  £or 
some  time  been  permitted  to  assemble.  There  is  a  union  of  Grand 
XiOdges  of  Germany,  and  an  annual  Diet  is  held  for  the  transaction 
of  business  affecting  the  several  masonic  organizations  in  that 
country^  which  works  well.  H.R.H.  Prince  Frederick  Leopold 
was  in  1909  Protector,  or  the  "  Wisest  Master "  (Vicarius 
SaknmHiis}.  King  Gustav  V.  was  the  Grand  Master  -f  of  the 
freemasons  in  Sweden,  and  the  sovereign  o{  the  "  Order  of  Charles 
Xni."  the  only  one  oi  the  kind  confined  to  members  of  the 
fraternity. 

liOdges  were  constituted  in  India  bom  1730  (Calcutta),  1752 
(Madras),  aad  1758  (Bombay);  in  Jamaica  1743,  Antigua  1738, 
and  St  Qiristoplier  1739;  soon  after  which  period  the  Grand 
Lodges  of  England,  Ireland  and  Scotland  had  represen tati ves 
at  work  throughout  the  civilized  world. 

In  no  part,  however,  outside  Great  Britain  has  the  craft 
flourished  so  much  as  in  the  United  States  of  America,  where  the 
first  "  regular  "  lodge  according  to  tbe  new  regime)  was 
opened  in  1733  at  B<st(H),  Idass.  Undoubtedly  lodges  had 
heea  meeting  still  earlier,  wie  of  which  was  held  at  Philadelphia, 
Fenna.^  with  records  from  1731,  which  blossomed  into  a  Grand 
Lodge,  but  no  authority  has  yet  been  traced  for  its  proceedings, 
aave  that  which  may.be  termed  "time  immemorial  x^t," 
which  was  enjoyed  by  all  lodges  and  brethren  who  were  at  work 
prior  to  the  Grand  Lodge  era  (1716-1717)  or  who  declined  to 
recognize  the  autocratic  proceedings  of  the  premier  Grand  Lodge 
<^  England,  just  as  the  brethren  did  in  the  city  of  York.  A 
"  deputation  "  was  granted  to  Daniel  Coxe,  Esq.  of  New  Jersey, 
by  the  duke  of  Norfolk,  Grand  Master,  5th  of  June  1730,  as 
Prov.  Grand  Master  of  the  *'  Provinces  of  New  York,  New  Jersey 
and  Pensilvania,"  but  there  is  no  evidence  that  he  ever  constituted 
any  lodges  or  exercised  any  masonic  authority  in  virtue  thereof. 
Henry  Price  as  Prov.  Grand  Master  of  New  England,  and  his 
lodge,  which  was  t^iened  on  the  31^  of  August  1733,  in  the  city 
of  Bostcm,  80  far  as  is  known,  bc^gan  "  regular  "  Freemasonry  in 
tbe  United  States,  and  tbe  older  and  independeot  organization 
was  soon  afterwards  "  regularized."  Benjamin  Franklin  (an 
Initiate  of  the  lodge  of  Philadelphia)  printed  and  published  the 
Book  of  ConstittOions,  1723  (of  London,  England),  in  the  "  City 
of  Brotherly  Love  "  in  1734,  being  the  oldest  masonic  work  in 
America.  English  and  Scottish  Grand  Lodges  were  soon  after 
petitioned  to  grant  warrants  to  hold  lodges,  and  by  the  end  of 
tbe  i8th  century  several  Grand  Lodges  were  formed,  the  Craft 
becoming  very  popular,  partly  no  doubt  by  reason  of  so  many 
prominent  men  joining  the  fraternity,  of  whom  the  chief  was 
George  Washington,  initiated  in  a  Scottish  lodge  at  Fredericks- 
burg, Virf^ia,  in  1752-1753.  In  1907  there  were  fifty  Grand 
Lodges  assembling  in  the  United  States,  with  considerably  over 
a  mHlion  members. 

In  Canada  in  1909  thne  were  eight  Grand  Lodges,  having 
about  64,000  members.  Freemasonry  in  the  Dominion  is  be- 
lieved to  date  from  1740.  The  Grand  Lodges  are  all  of  com- 
paratively recent  organization,  tbe  oldest  and  largest,  with 
40,000  members,  being  for  Ontario;  those  of  Manitoba,  Nova 
Scotia  and  Quebec  numbering  about  5000  each.  There  are 
some  seven  Grand  Lodges  in  Axistralla;  South  Australia  coming 
first  as  a  "  sov^ereign  body,"  followed  closely  by  New  South 
Wales  and  Victoria  (of  1884-1889  constitution),  the  whole  of 
the  lodges  in  the  Commonwealth  probably  having  fully  50,000 
members  <m  the  registers. 

There  are  many  additional  degrees  which  may  be  taken  or  not 
(being  quite  optional),  and  dependent  on  a  favourable  ballot; 
the  difficulty,  however,  of  obtaining  admission  increases  as  pro- 
gress is  made,  the  numbers  accepted  decreasing  rapidly  with  each 
advancement.  The  chief  of  these  are  arranged  in  separate 
classes  and  are  governed  either  by  the  "  Grand  Chapter  of  the 
Royal  Arch,"  the  "  Mark  Grand  Lodge,"  the  "  Great  Priory  of 
Knights  Templars  "  or  the  "  Ancient  and  Acc^ted  Rite,"  these 
being  mutually  complementary  and  intimately  connected  as 
respects  England,  and  more  or  less  so  in  Ireland,  Scotland, 


North  America  and  wherever  worked  on  a  simihir  basis;  the 
countries  of  the  continent  of  Europe  have  also  their  own  Matties 
Grades.  (W.  J.  H.  *) 

FREEPORT,  a  city  and  tbe  county-seat  of  Stephenson  county, 
Illinois,  in  the  N.W.  part  of  the  state,  on  the  Fecatonica  river, 
30  m.  from  its  mouth  and  about  100  m.  N.W.  of  Chicago.  Pop. 
(1890)  10,189;  (1900)  i3i2S8,  of  whom  2264  were  foreign-born; 
(1910  census)  17,567.  The  city  is  served  by  the  Chicago  & 
North-Westem,  the  Chicago,  Milwaukee  &  St  Paul,  and  the 
Illinois  Central  railways,  and  by  the  Rockford  &  Interurban 
electric  railway.  Hie  lUinois  Central  connects  at  South  Free- 
port,  about  3  m.  S.  of  Freeport,  with  tbe  Chicago  Great  Western 
railway.  Among  Freeport's  manufactures  axe  foundry  and 
machine  shop  products,  carriages,  hardware  specialties,  patent 
medicines,  windmills,  engines,  incubators,  organs,  beer  and 
shoes.  The  Illinois  Central  has  large  railway  repair  shops  here. 
The  total  value  of  the  city's  factory  product  in  1905  was 
$3,109,302,  an  increase  of  14-8%  since  1900.  In  the  sur- 
rounding country  cereals  are  grown,  and  swine  and  poiUtry  are 
raised.  Dairying  is  an  important  industry  also.  The  city 
has  a  Carnegie  library  (1901).  In  the  Court  House  Square  is 
a  monument,  80  ft.  high,  in  memory  of  the  soldiers  who  died 
in  the  Civil  War.  At  the  comer  of  Douglas  Avenue  and 
Mechanic  Street  a  granite  boulder  commemorates  the  famous 
debate  between  Abraham  Lincoln  and  Stephen  A.  Douglas, 
held  in  Freeport  on  the  37th  ui  August  1858.  In  that  debate 
Lincoln  emphasized  the  differences  between  bimsdf  and  the 
radical  anti-slavery  men,  and  in  answer  to  one  of  Lincoln's 
questions  Douglas  declared  that  the  people  of  a  territory,  through 
"  unfriendly  "  laws  or  denial  of  l^slative  protection,  could 
exclude  slavery,  and  that  "  it  matters  not  what  way  the  Supreme 
Court  may  hereafter  decide  on  the  abstract  question  whether 
slavery  may  or  may  not  go  into  a  territory  imder  the  Constitu- 
tion." This,  theso-called  "  Freeport  doctrine,"  greatly  weaicened 
Douglas  in  the  presidentixd  election  of  i860.  Freeport  was 
settled  in  1835,  was  laid  out  and  named  Winneshiek  in  1836, 
and  in  1837  under  its  present  name  was  made  the  county-seat 
of  Stei^iensm  county.  It  was  iooorpomted  as  a  town  in  1850 
and  chartered  as  a  dty  in  1855. 

FREE  PORTS,  a  term,  strictly  speaking,  given  to  localities 
where  no  customs  duties  are  levied,  and  where  no  customs  super- 
vision exists.  In  these  ports  (subject  to  payment  for  specific 
services  rendered,  wharfage,  storage,  &c.,  and  to  the  observance 
of  local  police  and  sanitary  regulations)  ships  load  and  unload, 
cargoes  are  deposited  and  handled,  industries  are  exercised, 
manufactures  are  carried  on,  goods  are  bought  and  sold,  without 
any  action  on  the  part  of  fiscal  authorities.  Ports  are  likewise 
designated  "  free  "  where  a  space  or  zone  exists  within  which 
conunerdal  operations  are  conducted  without  payment  oS  import 
or  expoxt  duty,  and  without  active  into^erence  on  the  part  of 
customs  authorities.  The  French  and  German  deagnations 
for  these  two  descripti<ms  of  ports  are — for  the  former  La  Ville 
franche,  Freikafen;  for  the  latter  Le  Port  franc,  Freibezirk  or 
PreUager.  The  English  phrase  free  port  applies  to  both.'  The 
leading  conditions  under  which  free  ports  in  Europe  derived  their 
origin  were  as  follows: — (i)  When  public  order  became  re- 
established during  the  middle  ages,  trading  centra  were  gradually 
formed.  Marts  for  the  exchange  and  purchase  of  goods  arose  in 
different  localities.  Many  Italian  settlements,  constituting  free 
zones,  were  established  in  the  Levant.  The  Hanseatic  towns 
arose  in  the  isth  century.  Great  fairs  became  recognized — 
the  Leq)zig  charter  was  granted  in  1268,  These  localities  were 
free  as  regards  customs  duties,  althoui^  dues  of  the  nature  d 
octroi  charges  were  often  levied.  (3]  Until  the  19th  century 
European  states  were  numerous,  and  often  of  small  size.  Accord- 
ingly uniform  customs  tariffs  of  wide  application  did  not  exist. 

I  In  China  at  the  cn^nt  rime  (1903)  certain  ports  are  designated 
*'  free  and  open."  This  phrase  means  that  the  ports  in  question  are 
(i)  open  to  fore^n  trade,  and  (2)  that  vessels  engaged  in  oversea 
voyages  may  frttty  resort  there.  Exemption  from  payment  of 
customs  duties  is  not  implied,  which  is  a  matter  distinct  from  the 
permiflsion  granted  under  treaty  engagements  to  foreign  vessels  to 
carry  cargoes  to  and  from  the    treaty  ports." 
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Uniform  rates  of  duty  were  fixed  in  England  by  the  Subsidy  Act 
of  1660.  In  France,  before  the  Revolution  (besides  the  free 
ports),  Alsace  and  the  Lorraine  Bishoprics  were  in  trade  matters 
treated  as  foreign  countries.  The  imification  of  the  German 
customs  tarifE  began  in  1S34  with  the  Steuerverein  and  the 
ZoUverein.  The  Spanish  fiscal  system  did  not  include  the  Basque 
provinces  until  about  1850.  The  uniform  Italian  tariff  dates  from 
x86i.  Thus  until  very  recent  times  on  the  Continent  free  ports 
were  rompatible  with  the  fiscal  policy  and  practice  ot  diffraent 
countries.  (3)  Along  the  Mediterranean  coast,  up  to  the  19th 
century,  convenient  shelter  was  needed  from  corsairs.  In  other 
continental  countries  the  prevalent  colonial  and  mercantile 
policy  sought  to  create  trans-oceanic  trade.  Free  ports  were 
advantageous  from  all  these  points  of  view. 

In  following  the  history  of  these  harbours  in  Europe,  it  is  to  be 
observed  that  in  Gr^t  Britain  free  ports  have  never  existed.  In 
1552  it  was  contemplated  to  place  Hull  and  Southampton  on  this 
footing,  but  the  design  was  abandoned.  Subsequently  the  bonding 
and  not  the  free  port  system  was  adopted  in  the  United  Kingdom. 

Austria^Hungary. — Fiume  and  Trieste  were  respectively  free  ports 
durinjg  the  periods  1722-1893  and  1719-1893. 

Belgium. — The  emperor  Joseph  II.  during  his  visit  to  the  Austrian 
Netherlands  in  June  1781  endeavoured  to  create  a  direct  trade 
between  that  country  and  India.  Ostend  was  made  a  free  port, 
and  large  bonding  facilities  were  afforded  at  Bruges,  Bruasela,  Ghent 
and  Louvain.  In  1796,  however,  the  revolutiotuiiy  government 
abolished  the  Ostend  privileges. 

Denmark. — In  November  1894  an  area  of  about  150  acres  at 
Copenhagen  was  opened  as  a  free  port,  and  great  facilities  are 
afforded  for  shipping  and  commercial  operati<MU  in  order  that  the 
Baltic  trade  may  centre  there. 

France, — Marseilles  was  a  free  port  in  the  middle  ages,  and  so 
was  Dunkiric  when  it  formed  part  m  Flanders.  In  1669  these  privi- 
leges were  confirmed,  and  extended  to  Bayonne.  In  1784  there  was 
a  fresh  confirmation,  and  Lorient  and  St  Jean  de  Luz  were  included 
in  the  ordonnance.  The  National  Assembly  in  1790  maintained 
this  policy,  and  created  free  ports  in  the  French  West  Indies.  In 
17^5,  however,  all  such  privil^es  were  abolished,  but  large  bonding 
ndUtiea  wereallowed  at  Marseilles  to  favour  theLevant  trade.  The 
government  of  Louis  XVIII.  in  1814  lestcuvd,  and  in  1871  again 
revoked,  the  free  port  juivil^es  of  Marseilles.  There  are  now  no 
free  ports  in  France  or  in  French  possessions;  the  bonding  system 
is  in  force. 

Germany. — Bremen,  Hambut^  and  Liibeck  were  reconstituted 
free  towns  and  ports  under  the  treaties  of  1814-1815.  Certain  minor 
ports,  and  several  landing-stages  on  the  Rhine  and  the  Neckar, 
were  also  designated  free.  As  the  Zollverein  policy  became  accepted 
throughout  Germany,  previous  privileges  were  gradually  lessened, 
and  since  1888  only  Hamburg  remains  a  free  port.  There  an  area 
of  about  3500  acres  is  exempt  from  customs  duries  and  control, 
and  is  largely  used  for  shipping  and  commercial  purposes.  Bremer- 
haven  has  a  similar  area  of  nearly  700  acres.  Brake,  Bremen,  Cux- 
haven,  Emden,  Geestemflnde,  Neufahrwasser  and  Stettin  possess 
Freibezirke  areas,  portions  of  the  larger  port.  Heligoland  is  outside 
the  Zollverein — practically  a  fore^  country. 

In  Italy  free  ports  were  numerous  and  important,  and  possessed 
privileges  which  varied  at  different  dates.  They  were — Ancona, 
during  the  period  1696-1868;  Brindisi,  1845-1863;  Leghorn  (in 
the  17th  and  l8th  centuries  a  very  important  Mediterranean  har- 
bour), 1675-1867;  Messina,  16^5-1879;  Senigaliia,  1821-1868, 
during  the  month  of  the  local  fair.  Venice  powessed  warehouses, 
equivalent  to  bonded  stores,  for  German  and  Turkish  trade  during 
the  Republic,  and  was  a  free  port  1851-1873.  Genoa  was  a  free  port 
in  the  time  of  the  Republic  and  under  the  French  Empire,  and  was 
continued  as  such  by  the  treaties  of  1814-1815.  The  tree  port  was, 
however,  changed  into  a  "  deposito  franco  "  by  a  law  passed  in  1865, 
and  only  storing  privileges  now  remain. 

Rumania. — Braila,  C^latz  and  Kustenji  were  free  ports  (for  a 
period  of  about  forty  years)  up  to  1883,  when  bonded  warehouses 
were  established  by  tne  Rumanian  government.  Sulina  remains  free. 

Russia. — Archangel  was  a  free  port,  at  least  for  English  goods, 
from  155^  to  1648.  During  this  period  English  prwlucts  were 
admitted  into  Russia  via  Archangel  without  any  customs  rayment 
for  internal  consumption,  and  also  in  transit  to  Persia.  The  tsar 
Alexis  revoked  this  grant  on  the  execution  of  Charles  I.  Free 
ports  were  opened  in  1895  at  Kola,  in  Russian  Lapland.  Dalny, 
adjoining  Port  Arthur,  was  a  free  port  during  the  Russian  occupation ; 
and  Japan  after  the  war  dedded  to  renew  this  privilege  as  soon  as 
practicable. 

The  number  of  free  ports  outside  Europe  has  also  lessened.  The 
administrative  policy  of  European  countries  has  been  gradually 
adop>ted  in  other  parts  of  the  world,  and  customs  duties  have  become 
almost  universal,  conjoined  with  bonding  and  transhipment  facilities. 
In  British  colonies  and  possessions,  under  an  act  of  parliament 
passed  in  1766,  and  repealed  in  1867,  two  ports  in  Dominica  and  four 
m  Jamaica  were  free,  Malacca,  Penang  and  Singapore  have  been 


free  porta  since  1834,  Hong-Koi^  since  1843,  and  Weihaiwei  since 
it  was  leased  to  Great  Britain  in  1898.  Zanzibar  was  a  free  port 
during  1892-1899.  Aden,  Gibraltar,  St  Helena  and  St  Thomas 
(West  Indies)  are  sometimes  designated  free  ports.  A  few  duties 
are,  however,  levied,  which  are  really  octroi  rather  than  customs 
charges.  These  places  are  mainly  stations  for  coaling  and  awaiting 
orders. 

Some  harbours  in  the  Nedierlands  East  Indies  were  free  ports 
between  1839  and  1899;  but  these  privil^s  were  withdrawn  by  laws 
passed  in  1898-1809,  in  order  to  establish  uniformity  ot  customa 
administration.  Harbours  where  custom  houses  are  not  maintained 
will  be  practically  dosed  to  foreign  trade,  though  the  governor- 
general  may  in  special  drcumatances  vary  the  application  of  the 
new  regulations. 

Macao  has  been  a  free  port  since  1845.  Portugal  has  no  other 
harbour  of  this  character. 

The  American  Republics  have  adopted  the  bonding  system.  In 
1896  a  free  wharf  was  opened  at  New  Orleans  in  imitation  of  tbe 
recent  European  plan.  Livingstone  (Guatemala)  was  a  free  port 
during  the  period  1882-1888. 

The  privileges  enjoyed  under  the  old  free  port  system  benefited 
the  towns  and  districts  where  th^  existed;  and  their  aboli- 
tion has  been,  locally,  injurious.  These  places  were,  however, 
"  foreign  "  to  their  own  country,  and  their  inland  intercourse 
was  restricted  by  the  dudes  levied  on  their  products,  and  by  the 
precautions  adopted  to  prevent  evasion  of  these  charges.  With 
fiscal  usages  involving  preferential  and  deferential  treatment 
of  goods  and  places,  the  drawbacks  thus  arising  did  not  attract 
serious  attention.  Under  the  limited  means  of  communication 
within  and  beyond  the  country,  in  former  times,  these  con- 
veniences were  not  much  felt.  But  when  finance  departments 
became  more  completely  organized,  the  free  port  system  fell  out 
of  favour  with  fiscal  authorities:  it  afforded  opportunities  for 
smuggling,  and  impeded  uniformity  <rf  action  and  practice. 
It  became,  in  fact,  out  of  harmony  with  the  administrative  and 
financial  policy  of  later  times.  Bonding  and  entrepot  facilities, 
on  a  scale  commensurate  with  local  needs,  now  satisfy  trade 
requirements.  In  countries  where  high  oistoms  duties  are  levied, 
and  where  fiscal  regulations  are  minute  and  rigid,  if  an  extension 
of  foreign  trade  is  desired,  and  the  competition  which  it  involves 
is  a  national  aim,  special  facilities  must  be  granted  for  this  pur- 
pose. In  these  ciromistances  a  free  zone  stifficiently  large  to 
admit  of  commercial  operations  and  transhipments  on  a  scale 
which  will  fulfil  these  conditions  (watched  but  not  interfered  with 
by  the  customs)  becomes  indispensable.  The  German  govern- 
ment have,  as  we  have  seen,  maintained  a  free  zone  of  this  nature 
at  Hamburg.  And  when  the  free  port  at  Copenhagen  was  <^ned, 
coimter  measures  were  adopted  at  Dansig  and  Stettin.  An 
agitation  has  arisen  in  fiance  to  provide  at  certain  porta  free 
zones  dmilar  to  those  at  Copenhagen  and  Hamburg,  and  to  open 
free  ports  in  French  possessions.  A  bill  to  this  effect  was  sub- 
mitted to  the  chamber  of  deputies  on  the  lath  of  April  1905. 
Colonial  free  ports,  such  as  Hong-Kong  and  Singapore,  do  not 
interfere  with  the  uniformity  of  the  home  customs  and  excise 
policy.  These  two  harbours  in  particular  have  become  great 
shipping  resorts  and  distributing  centres.  The  policy  which  led 
to  Uieir  establishment  as  free  porta  has  certainly  promoted 
British  commerdai  interests. 

See  the  I^liamentary  I^per  on  "  Continental  Free  Ports,"  1904. 

(C  M.  K.  V 

FREE  KEED  VIBRATOR  (Fr.  ancke  Ubre,  Ger.  durchsehlafende 
Zvnge,  Ital.  ancia  or  lingua  libera),  in  musical  instruments,  a 
thin  metal  tongue  fixed  at  <me  ead  and  vibrating  freely  either 
in  surrounding  space,  as  in  the  accordion  and  concertina,  or 
enclosed  in  a  pipe  or  channel,  as  in  certain  reed  stops  of  the 
organ  or  in  the  harmonitim.  The  enclosed  reed,  in  its  typical 
and  theoretical  form,  is  fixed  over  an  aperture  of  the  same  shape 
but  just  large  enough  to  allow  it  to  swing  freely  backwards  and 
forwards,  alternately  opening  and  closing  the  aperture,  when 
driven  by  a  current  of  compressed  air.  We  have  to  deal  with 
air  under  three  different  conditions  in  conudeiing  the  phenome- 
non of  the  sound  produced  by  free  reeds,  (x)  Hie  statlonsry 
column  or  stratum  in  pipe  or  channd  containiz^  the  reed,  which 
is  normally  at  rest.  (3)  The  wind  or  current  of  air  fed  from  the 
bellows  with  a  variable  velodty  and  pressure,  which  is  broken 
up  into  periodic  air  puffs  as  its  entrance  into  pipe  or  channel  is 


Digitized  by 


FREESIA— FREE  SOIL  PARTY 


87 


alternately  checked  or  allowed  by  the  vibrator.  (3)  The  disturbed 
condition  of  No.  i  when  acted  upon  by  the  metal  vibrator  and 
by  No  3,  whereby  the  air  within  the  pipe  is  forced  into  alternate 
pulses  of  condensation  and  rarefaction.  The  free  reed  is  tbere- 
foie  not  the  ttme-producer  but  only  the  exciting  agent,  that  is 
to  say,  the  sound  is  not  produced  by  the  communication  of 
the  free  leed's  vibraticms  to  the  surrounding  air/  as  in  the  case 
of  a  vibrating  string,  but  by  the  series  of  air  puffs  punctuated  by 
infinitesimal  pauses,  which  it  produces  by  alternately  opening 
and  almost  dosing  the  aperture.'  A  musical  sound  is  thus 
produced  the  pitch  of  which  depends  on  the  length  and  thick- 
ness of  the  metal  tongue;  the  greater  the  length,  the  slower 
the  vibrations  and  the  lower  the  pitch,  while  on  the  contrary, 
the  thicker  the  reed  near  the  shoulder  at  the  fixed  end,  the 
higher  the  pitch.  It  must  be  borne  in  mind  that  the  periodic 
vibrations  of  the  reed  determine  the  pitch  of  the  sound  solely 
by  the  frequency  per  second  they  impose  upon  the  pulses  of 
rarefaction  and  condensation  vithm  the  i»pe. 

The  most  valuable  characteristic  of  iht  free  reed  is  its  power 
of  producing  all  the  delicate  gradations  of  tone  between  forte  and 
inano  by  virtue  of  a  law  of  acoustics 
governing  the  vibration  of  free  reeds, 
whereby  increased  pressure  of  wind  pro- 
duces a  proportional  increase  in  the 
volume  of  tone.  The  pitch  of  any  sound 
depends  upon  the  frequency  of  the 
sound-waves,  that  is,  the  number  per 
^1^1  second  which  reach  the  ear;  the  fullness 

"T    7^  of  sound  depends  upon  the  amplitude 

\   /  of  the  waves,  or,  more  strictly  speaking, 

\J  of  the  swing  of  the  transmitting  particles 

of  the  medium— greater  pressure  in  the 
air  current  (No.  3  above)  whidi  sets  the 
vibrator  in  motion  producing  amplitude 
of  vibration  in  the  air  within  the  re- 
ceptacle (No.  3  above)  serving  as  reson- 
ating medium.  The  sound  produced  by 
the  free  reed  itself  is  weak  and  requires 
to  be  reinforced  by  means  of  an  ad- 
ditional stationary  column  or  stratum  of 
air.  Free  reed  instruments  are  therefore 
classified  according  to  the  nature  of  the 
resonant  medium  provided:^ — (z)  Free 
reeds  vibrating  in  pipes,  such  as  the  reed 
stops  of  church  organs  on  the  continent 
of  Europe  (in  Enfj^d  the  reed  pipes  are  generally  provided 
with  beating  reeds,  see  Reed  Instruments  and  Clarinet). 
(2)  Free  reeds  vibrating  in  reed  compartments  and  reinforced 
by  air  chambers  of  vario\is  shapes  and  sizes  as  in  the  har- 
monium (9.11.).  (3)  Instruments  like  the  accordion  and  con- 
certina having  the  free  reed  set  in  vibration  throng  a  valve, 
but  having  no  reinforcing  medium. 

The  urangement  of  the  free  reed  in  an  organ  pipe  is  simple, 
and  does  not  differ  greatly  from  that  of  the  beating  reed  shown 
in  fig.  a  for  the  purpose  of  comparison.  The  xeed-box,  a  rect- 
angular wooden  pipe,  is  dosed  at  the  bottom  and  covered  on  one 
face  with  a  thin  pfate  of  copper  having  a  rectangular  slit  over 
which  is  fixed  the  thin  metal  vibrating  tongue  or  reed  as  described 
above.  The  reed-box,  itself  open  at  the  top,  is  endosed  in  a  feed 
pipe  having  a  conical  foot  pierced  with  a  small  hole  through 
which  the  air  current  is  forced  by  the  action  of  the  bellows. 
The  impact  of  the  incoming  compressed  air  against  the  reed 
tongue  sets  it  swinging  through  the  slit,  thus  causing  a  disturb- 
ance or  series  of  pulsations  within  the  reed-box.  The  air  then 
finds  an  escape  through  the  resonating  medium  of  a  pipe  fitting 
over  the  reed-box  and  terminating  in  an  inverted  cone  covered 
with  a  cap  in  the  top  of  which  is  pierced  a  small  hole  or  vent. 
The  quality  of  tone  of  free  reeds  is  due  to  the  tendency  of  air  set 
*  See  H.  Helmholtz,  Die  Lehre  von  den  Towmpfindungen  (Bruns- 
wick, 1877),  p.  166. 

•See  aUo  Ernst  Hdnrich  and  Wilhelm  Weber,  WOUnlekre 
(Leipzig,  1835),  where  a  particularly  ludd  explanation  of  the  pheno- 
menon IS  given,  pp.  526-53a 
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Fig.  I.  —  Grenie's 
organ  pipe  fitted  with 
free-reed  vibrator. 

A,  Tuning  wire. 
D,  Free  reed. 
R,  Reed-box. 

B.  C.  Feed  pipe  with 

conical  foot. 
T,  Fart  of  resooatlnK 
pipe,  the  upper  end 
with  cap  and  vent 
hole  being  shown 
separately  at  the 
ude. 


Fig.  2. — Orran  {npe 
fitted  with  beatmgreed. 
AL,  Beating  reed. 
R,    Reed  box. 
Ff,  Tuning  wire. 
TV,  Feed  pipe. 
W,  Conical  foot 
S,   Hole  through 

which  compressed 

air  is  fed. 


in  periodic  pulsations  to  divide  into  aliquot  vibrations  or  loops, 
producing  the  phenomenon  known  as 
harmonic  overtones  or  upper  partials, 
which  may,  in  the  highly  composite 
dang  of  free  reeds,  be  discerned  as  far 
as  the  i6th  or  aoth  of  the  series.  The 
more  intermittent  and  interrupted  the 
air  current  becomes,  the  greater  the 
number  of  the  upper  partials  produced.' 
The  power  of  the  overtones  and  their 
relation  to  the  fundamental  note  depend 
greatly  upon  the  form  of  the  tongue,  its 
position  and  the  amount  of  the  clearance 
left  as  it  swings  through  the  aperture. 

Free  reeds  not  associated  with  reson- 
ating media  as  in  the  concertina  are 
peculiarly  rich  in  harmonics,  but  as  the 
higher  harmonics  lie  very  dose  together, 
disagreeable  dissonances  and  a  harsh 
tone  result.  The  resonating  pipe  or 
chamber  when  suitably  accommodated 
to  the  reed  greatly  modifies  the  tone  by 
reinforcing  the  harmonics  proper  to  itself, 
the  others  sinking  into  comparative  insignificance.  In  order  to 
produce  a  full  rich  tone,  a  resonator  should  be  chosen  whose 
deepest  note  coinddes  with  the  fimdamcntal  tone  of  the  reed. 
The  other  upper  partials  will  also  be  reinforced  thereby,  but  to 
a  less  degree  the  higher  the  harmonics.* 

For  the  histoiy  of  the  application  fif  the  free  reed  to  keyboard 
instruments  see  Harhoniuu .  (K.  S.) 

FREBSIA,  in  botany,  a  genus  of  plants  belonging  to  the  Iris 
family  (Iridaceae),  and  containing  a  single  spedes,  F.  r^racta, 
native  at  the  Cape  of  Good  The  plants  grow  from  a  corm 

(a  solid  bulb,  as  in  (Hadielm^  which  sends  up  a  tuft  of  long 
narrow  leaves  and  a  slightly  branched  stem  bearing  a  few  leaves 
and  loose  one-sided  spikes  of  fragrant  narrowly  funnel-shaped 
flowers.  Several  varieties  are  known  in  cultivation,  differing 
in  the  colour  of  the  flower,  which  is  white,  cream  or  yellow. 
They  form  pretty  greenhouse  plants  which  are  readily  increased 
from  seed.  They  are  extensivdy  grown  for  the  market  in 
Guernsey,  England  and  America.  By  potting  successivdy 
throu^iout  the  autumn  a  siqiply  of  flowera  is  obtained  through 
winter  and  spring.  Some  very  fine  large-flowered  varieties, 
indttding  rose-coloured  ones,  are  now  being  raised  by  various 
growers  in  England,  and  are  a  great  impiovraient  on  the  older 
forms. 

FREB  SOIL  FARTT,  a  political  party  in  the  United  States, 
which  was  organised  in  X847-1348  to  oppose  the  extenuon  of 

slavery  into  the  Territories.  It  was  a  combination  of  the  political 
abolitionists— -many  of  whom  had  formerly  been  identified  with 
the  more  radical  Liberty  party — the  anti-slavery  Whigs,  and  the 
faction  of  the  Democratic  party  in  the  state  of  New  York,  called 
"  Bambumeis,"  who  favoured  the  prohibition  of  slavery,  in 
accordance  with  the  **  Wilmot  Proviso  "  (see  Wilmot,  David), 
in  the  territory  acquired  from  Mexico.  The  party  was  prominent 
in  the  presidential  campaigns  of  1848  and  1852.  At  the  national 
convention  hdd  in  Buffalo,  N.Y.,  on  the  9th  and  loth  of  August 
1848,  they  secured  the  nomination  to  the  pre^dmcy  of  ex- 
Preudent  Martin  Van  Buren,  who  had  failed  to  secure  nomination 
by  the  Democrats  in  1844  because  of  his  opposition  to  the  annexa- 
tion of  Texas,  and  of  Charles  Francis  Adams,  of  Massachusetts, 
for  the  vice-presidency,  taking  as  their  "  platform  "  a  Declaration 
that  Congress,  having  "  no  more  power  to  make  a  slave  than  to 
make  a  king,"  was  bound  to  restrict  slavery  to  the  slave  states, 
and  conduding,  *'  we  inscribe  on  our  banner  'Free  Soil,  Free 
Speech.Free  Labor  and  Free  Man/  and  under  it  we  will  fig^t  on  and 
fight  ever,  antH  a  triumphant  victory  shall  reward  our  exertions." 
The  Liberty  party  had  |n%vioualy,  in  November  1847,  nominated 
■  See  Helmholtz,  op.  cit.  p.  167. 

*  These  phenomena  are  clearly  explained  at  greater  length  by 
Sedley  Taylor  in  Sound  and  Mus%c  (London,  i8<)6),  pp.  I34>I53 
pp.  74-S6.   See  also  Friedrich  Zarominer,  Die  Musik  und  dU  musibO' 
Uscben  InslrumetUe,  Sec  (Giesaen.  1855),  p.  261. 
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John  P.  Hale  and  Leicester  King  as  president  and  vice-president 
respectively,  but  in  the  ^ring  of  1848  it  withdrew  its  candidates 
and  joined  the  "free  soil"  movement.  Representatives  of 
eighteen  states,  including  Delaware,  Maryland  and  Virginia, 
attended  the  Buffalo  convention.  In  the  ensuing  presidential 
election  Van  Buren  and  Adams  received  a  popular  vote  of 
291,263,  of  which  130,5x0  were  cast  in  New  York.  They  re- 
ceived no  electoral  votes,  all  these  bemg  divided  between  the 
Whig  candidate,  Zachacy  TayloT,  who  was  dected,  and  the 
Democratic  candidate,  Lewis  Cass.  The  "  freesoilers,"  however, 
succeeded  in  sending  to  the  thirty-first  Congress  two  senators 
and  fourteen  representatives,  who  by  their  ability  exerdaed  an 
inSuence  out  of  proportion  to  their  ntunber. 

Between  1848  and  1852  the  "  Barnburners"  and  the  "  Hxmkers," 
their  opponents,  became  partially  reunited,  the  former  returning 
to  the  Democratic  ranks,  and  thus  greatly  weakening  the  Free 
Soilers.  The  party  held  its  national  convention  at  Pittsburg, 
Pennsylvania,  on  the  xith  of  Atigust  1853,  delc^tes  being 
present  from  all  the  free  states,  and  from  Delaware,  Maryland, 
Virginia  and  Kentucky;  and  John  P.  Hale,  of  New  Hampshire, 
and  George  W.  Julian  of  Indiana,  were  nominated  for  the 
presidency  and  the  vice-presidency  respectively,  on  a  platform 
which  dedared  slavery  "  a  sin  against  God  and  a  crime  against 
man,"  denounced  the  Compromise  Measures  of  1850,  the  fugitive 
slave  law  in  particular,  and  again  opposed  the  extension  of 
slavery  in  the  Territories.  These  candidates,  however,  received 
no  electoral  votes  and  a  popular  vote  of  only  156,149,  of 
which  but  25,329  were  polled  in  New  York.  By  1856  they  aban- 
doned their  separate  organization  and  joined  the  movement 
which  resulted  in  the  formation  of  the  powerfid  Rq>ublican 
party  tg.v.),  of  which  the  Free  Soil  party  was  the  legitimate 
precursor. 

FREB-STONB  (a  translation  of  the  O.  Vr.franche  pert  or  pierre, 
i.e.  stone  of  good  quality;  the  modem  French  eqnivalrat  is 
pierre  de  laille,  and  Ital.  ^sefra  moUe),  stone  used  in  architecture 
for  mouldings,  tracery  and  other  work  required  to  be  worked 
with  the  chiseL  Tlie  oolitic  stones  are  generally  so  called, 
although  in  some  countries  soft  sandstones  are  used;  in  some 
churches  an  indurated  chalk  called  "  clunch  "  is  employed  for 
internal  lining  and  for  carving. 

FREETOWN,  capital  of  the  British  colony  of  Sierra  Leone, 
West  Africa,  on  the  south  side  of  the  Sierra  Leone  estuary,  about 
5  m.  from  the  cape  of  that  name,  in  8"  29'  N.,  13*  10'  W.  Pop. 
(1901)  34,463.  About  500  of  the  inhabitants  are  Europeans. 
Freetown  is  picturesquely  situated  on  a  i^ain,  closed  in  behind 
by  a  succession  of  wooded  hiUs,  the  Sierra  Leone,  rising  to  a  hdght 
of  1700  ft.  As  nearly  every  house  is  surrounded  by  a  courtyard 
or  garden,  the  town  covers  an  unusually  large  area  for  the  number 
of  its  inhabitants.  It  possesses  few  buildings  ot  architectural 
merit.  The  principal  are  the  governor's  remdence  and  govern- 
ment offices,  the  barracks,  the  cathedral,  the  missionary  institu- 
tions, the  fruit  market,  Wilberforce  Hall,  courts  of  justice, 
the  railway  station  and  the  grammar  school.  Several  of  these 
institutions  are  built  on  the  slopes  of  the  hills,  and  on  the  highest 
point.  Sugar  Loaf  Mountain,  is  a  sanatorium.  The  botanic 
gardens  form  a  pleasant  and  favourite  place  of  resort.  The  roads 
are  wide  but  iKully  kept.  Horses  do  not  live,  and  all  wheeled 
traffic  is  done  by  nfiftnim.1  labour— hammocks  and  sedan-chairs 
are  the  customary  means  of  locomotion.  Notwithstanding  that 
Freetown  possesses  an  abundant  and  pore  water-supp^,  drawn 
from  the  adjacent  hills,  it  is  enervating  and  unhedthy,  and  it 
was  particularly  to  the  capital,  often  spoken  of  as  Sierra  Leone, 
that  the  designation  "White  Man's  Grave"  applied.  Since  the 
beginning  of  the  20th  century  strenuous  efforts  have  been  made 
to  improve  the  sanitary  condition  by  a  new  system  of  drainage, 
a  better  water  service,  the  filing  up  of  .miarshes  wherein  the 
malarial  mosquito  breeds,  and  in  other  directions.  A  light 
railway  6  m.  long,  opened  in  1904,  has  been  built  to  Hill  Station 
(900  ft.  high),  where,  on  a  healthy  site,  are  the  residences  of  the 
government  officials  and  of  other  Europeans.  As  a  consequence 
the  public  health  has  improved,  the  highest  death-rate  in  the 
years  1901-1907  being  39-6  per  1000.   The  town  is  {^vemed 


by  a  municipality  (created  in  1893)  with  a  mayor  and  councillors, 
the  large  majority  being  elective.  Freetown  was  the  first  place 
in  British  West  Africa  granted  local  self-government. 

Both  commercially  and  strategically  Freetown  is  a  place  of 
importance.  Its  harbour  affords  ample  accommodation  for  the 
largest  fleets,  it  is  a  coaling  station  for  the  British  navy,  the  head- 
quarters of  the  British  military  forces  in  West  Africa,  the  sea 
terminus  of  the  railway  to  the  rich  oil-palm  regions  of  Mendiland, 
and  a  port  of  call  for  all  steamers  serving  West  Africa.  Its 
inhabitants  are  noted  for  their  skill  as  traders;  the  town  itself 
produras  nothing  in  the  way  of  exports. 

In  consequence  of  the  character  of  the  original  settlement 
(see  SiEMA  Leone),  75%  of  the  inhabitants  are  descended  fxtnn 
non-indigenous  Negro  races.  As  many  as  150  different  tribes 
are  represented  in  the  Sierra  Leonis  of  to-day.  Their  semi- 
Europeanization  is  largely  the  result  of  missionary  endeavour. 
The  only  language  of  the  tower  class  is  pidgin-Enghsh — quite 
incomprehensible  to  the  newcom^  from  Great  Britain, — but 
a  large  pn^rtion  of  the  inhabitants  are  highly  educated  men 
who  excel  as  lawyers,  clergymen,  clerks  and  traders.  Many 
members  of  the  upper,  that  is,  the  best-educated,  class  have 
filled  official  positions  of  great  responsibility.  The  most  noted 
citizens  are  Bishc^  Crowtfaer  and  Sir  Samuel  Lewis,  chief  justice 
of  Sierra  Leone  1883-1894.  Both  were  full-blooded  Africans. 
The  Kru-men  form  a  distinct  section  of  the  community,  living 
in  a  separate  quarter  and  preserving  their  tribal  customs. 

Since  1861-1862  there  has  been  an  independent  Episcopal 
Native  Church;  but  the  Church  Missionary  Society,  which  in 
1804  sent  out  the  first  missionaries  to  Sierra  Leone,  still  maintains 
various  agencies.  Furah  Bay  College,  built  by  the  society  on 
the  site  of  General  Chaiies  Turner's  estate  (i)  m.  E.  of  Freetown), 
and  opened  in  1828  with  six  pupils,  one  of  whom  was  Bishop 
Crowther,  was  affiliated  in  1876  to  Durham  University  and  has 
a  high-class  curriculum.  The  Wesl^ans  have  a  high  school,  a 
theological  college,  uid  other  educative  agencies.  Hie  Moslems, 
who  are  among  the  most  law-abiding  and  intelligent  citizens  of 
Freetown,  have  several  state-aided  primary  schools. 

FREE  TRADE,  an  expression  which  has  now  come  to  be 
appropriated  to  the  economic  policy  of  encouraging  the  greatest 
possible  commercial  intercourse,  tmrestricted  by  "  protective  " 
duties  (see  Protection),  between  any  one  country  and  its  neigh- 
bours. This  policy  was  originally  advocated  in  France,  and  it 
has  had  its  adherents  in  many  countries,  but  Great  Britain 
stands  alone  among  the  great  commercial  nations  of  the  world 
in  having  adopted  it  systematically  from  1846  onwards  as  the 
fundamental  principle  of  her  economic  policy. 

In  the  eomomic  literature  of  earlier  periods,  it  may  be  noted 
that  the  term  "  free  trade  "  is  employed  in  senses  which  have  no 
relation  to  modem  usage.  The  term  conveyed  no  suggesdon 
of  unrestricted  trade  or  national  liberty  when  it  first  appeared 
in  controversial  pamphlets;^  it  stood  for  a  freedom  conferred 
and  maintained  by  authority — ^like  that  of  a  free  town.  The 
merchants  desired  to  have  good  regulations  for  trade  so  that  they 
might  be  free  from  the  disabilities  imposed  upon  them  by 
foreign  princes  or  unscrupulous  fellow-subjects.  After  1640  the 
term  seems  to  have  been  commonly  current  in  a  different  sense. 
When  the  practice  which  had  been  handed  down  from  the  middle 
ages — of  oiganLdng  the  trade  with  particular  countries  by  means 
of  privil^Eed  companies,  which  professed  to  regulate  the  trade 
according  to  the  state  of  the  market  so  as  to  secure  its  steady 
development  in  the  interest  of  producers  and  traders — was 
seriously  called  in  question  under  the  Stuarts  and  at  the  Revolu- 
tion, the  interlopers  and  opponents  of  the  companies  insisted 
on  the  advantages  of  a  "Free  Trade";  they  meant  by  this 
that  the  various  branches  of  commerce  should  not  be  confined 
to  partiodar  persons  or  limited  in  amount,  but  shoidd  be  thrown 
open  to  be  pursued  by  any  Englishman  in  the  way  he  thought 
most  profitable  himself.'   Again,  in  the  latter  half  of  the  18th 

*  E,  Misselden,  Free  Trade  or  the  Meanes  to  make  Trade  Flourish 
(1622),  p.  68;  G.  Malynes,  The  Maintenance  of  Free  Trade  (1622), 
p.  105. 

■  H.  Parker,     a  Free  Trade  (1648),  p.  8. 
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centuiy/tin  Pitt's 6iiandal  lefonns*  were  brought  into  operation^ 
the  English  customs  duties  on  wine  and  brandy  were  excessive; 
and  those  who  carried  on  a  remunerative  business  by  evading 
these  duties  were  known  as  Fair  Traders  or  Free  Traders.' 
Since  1846  tlie  term  free  trade  has  been  popularly  used,  in 
England,  to  designate  the  policy  of  Cobden  {g.v.)  and  others  who 
advocated  the  abolition  of  the  tax  on  imported  com  (see  Corn 
Laws)  ;  this  is  the  only  one  of  the  q>ecialized  senses  of  the  term 
which  is  at  all  likely  to  be  confused  with  the  economic  doctrine. 
The  Anti-Corn  Law  movement  was,  as  a  matter  of  fact,  a  q>ecial 
application  of  the  economic  principle;  but  serious  mistakes  have 
arisen  from  the  blunder  <rf  omfuaing  the  part  with  the  whole, 
and  treating  the  remission  of  (me  particular  duty  as  if  it  were  the 
essential  element  of  a  policy  in  which  it  was  onty  an  incident. 
W.  E.  Gladstone,  in  discu»ing  the  effect  of  improvements  in 
locomotion  on  British  trade,  showed  what  a  large  proportion  of 
the  stimulus  to  commerce  during  the  19th  century  was  to  be 
credited  to  what  he  called  the  "  liberalizing  legislation  "  of  the 
free-trade  movement  in  the  wide  smse  in  which  he  used  the  term. 

I  rank  the  introduction  oi  cheap  postage  for  letters,  docu- 
ments, patterns  and  printed  matter,  and  the  abolition  of  ail  taxes 
on  printed  matter,  in  the  cat^cny  of  Free  Trade  Le«idation. 
Not  only  thou^t  in  general,  but  tvtry  oiHnmanicatkm,  and  every 
publicaUon,  rdating  to  matters  of  business,  was  thus  set  free. 
These  great  measures,  then,  may  well  take  their  place  beside  the 
abolition  of  prohibitions  and  protective  duties,  the  simplifying 
of  revenue  laws,  and  the  repeal  o!  the  Navigation  Act,  as  forming 
together  the  great  code  of  industrial  emancipation.  Under  this 
code,  our  race,  restored  to  freedom  in  mind  and  hand,  and  braced 
by  the  powerful  stimulus  of  open  competition  with  the  world,  has 
upon  the  whole  surpassed  itself  and  every  other,  and  has  won  for 
itself  a  rommerdal  primacy  more  evident,  more  com[ffdienrive, 
and  more  solid  than  it  had  at  any  previous  time  possessed."' 
In  this  large  sense  free  trade  may  be  almost  interpreted  as  the 
combination  of  the  doctrines  of  the  division  of  labour  and  of 
laissohfairt  in  r^ard  to  the  worid  as  a  whole.  Tlie  division  of 
labour  between  different  countries  of  the  world— «>  that  each 
concentrates  its  energies  in  supplying  that  for  the  production 
of  which  it  is  best  fitted — appears  to  offer  the  greatest  possi- 
bility of  production;  but  this  result  cannot  be  secured  unless 
trade  and  industry  are  treated  as  the  primary  elements  in  the 
welfare  of  each  commimity,  and  political  considerations  are  not 
allowed  to  hamper  them. 

Stated  in  its  simplest  form,  the  principle  which  underlies  the 
doctrine  free  trade  is  almost  a  truism;  it  is  directly  dedudble 
from  the  very  notion  of  exchange  iq.v,).  Adam  Smith  and  his 
successors  have  demonstrated  that  in  every  case  <A  voluntary 
exchange  each  party  gains  something  that  is  of  greater  value-in- 
use  to  him  than  that  with  which  he  parts,  and  that  omsequently 
in  every  exchange,  dther  between  individuals  or  between 
nations,  both  parties  are  the  gainers.  Hence  it  necessarily 
follows  that,  since  both  parties  gain  through  exchanging,  the  more 
facilities  there  are  for  exchange  the  greater  will  be  the  advantage 
to  every  individual  all  round.*  There  is  no  difficulty  in  translat- 
ing this  principle  into  the  terms  of  actual  life,  and  stating  the 
ctmditions  in  which  it  holds  good  absolutely.  If,  at  any  given 
mamesit,  the  mass  of  goods  in  the  world  were  distributed  among 
the  consumers  with  the  minimum  <A  restriction  on  interchange, 
each  competitor  would  obtain  the  lai^est  possible  share  of  the 
things  he  procures  in  the  world's  market.  But  the  argument 
is  le«  conclusive  when  the  dement  of  time  is  taken  into  account ; 
what  is  true  of  each  momoit  separately  is  not  necessarily  true 
of  any  period  in  which  the  conditions  of  production,  or  the 
requirements  of  communities,  may  possibly  change.  Each 
individual  is  likely  to  act  with  reference  to  his  own  future,  but 

» (1787).  27  Geo.  III.c.  13. 

'  Sir  Walter  Scott,  Guy  Mannering,  chapter  v. 

'Gladstone,  "Free  Trade,  Railways  and  Commerce,"  in  Nine- 
ItMth  Cenittry  (Feb.  1880),  vol.  vii.  p.  370. 

*  Parker  states  a  similar  argument  in  the  form  in  which  it  suited 
the  special  problem  of  his  day.  "  If  merchandise  be  good  for  the 
commonweal,  then  the  more  common  it  is  made,  the  more  open  it  is 
laid,  the  more  good  it  will  convey  to  us."   Op.  dt,  20. 


it  may  often  be  wise  for  the  statesman  to  look  far  ahead,  beyond 
the  existing  generation.*  Owing  to  the  neglect  of  this  element  of 
time,  and  the  allowance  which  must  be  made  for  it,  the  reasoning 
as  to  the  advantages  of  free  trade,  which  is  perfectly  sound  in 
regard  to  the  distribution  of  goods  already  in  existence,  may 
become  sophistical,*  if  it  is  put  forward  as  affording  a  complete 
demonstration  of  the  benefits  of  free  trade  as  a  regular  policy. 
After  all,  human  sodety  is  very  complex,  and  any  attempt  to 
deal  with  its  problems  off-hand  by  {q>pealing  to  a  simple  prindple 
raises  the  su^ndon  that  some  impwtant  factor  may  have  been 
left  out  (rf  account.  When  there  is  such  mistaken  simplification, 
the  reasoning  may  aetm  to  have  complete  certainty,  and  yet  it 
fails  to  produce  conviction,  because  it  does  not  profess  to  deal 
with  the  problem  in  all  its  aspects.  Wheji  we  concentrate  atten- 
tion on  the  phenomena  of  exchange,  we  are  viewing  sodety  as  a 
mechanism  in  which  each  acts  under  known  laws  and  is  impelled 
by  one  particular  force — that  of  sdf-interest;  now,  sodety  is, 
no  doubt,  in  this  sense  a  mechanism,  but  it  is  also  an  organism,' 
and  it  is  only  for  very  short  periods,  and  in  a  very  limited  way, 
that  we  can  venture  to  neglect  its  organic  character  without 
running  the  risk  of  falling  into  serious  mistakes. 

Hie  doctrine  of  free  trade  maintains  that  ia.  mder  to  secure 
the  greatest  poesible  mass  of  goods  in  the  world  as  a  whole,  and 
the  greatest  possibility  of  immediate  comfort  for  the  consumer, 
it  is  opedient  that  there  should  be  no  restriction  on  the  exchange 
of  goods  and  services  dther  between  individuals  or  communities. 
The  controversies  in  regard  to  this  doctrine  have  not  turned  on 
its  certainty  as  a  hypothetical  prindple,  but  on  the  legitimacy 
of  the  arguments  based  upon  it.  It  certainly  supplies  a  principle 
in  the  light  of  which  all  proposed  trade  r^ulations  should  be 
critidxed.  It  gives  us  a  basis  for  examining  and  estimating  the 
cxpcxae  at  which  any  particular  piece  of  trade  restriction  is 
carried  out;  but  thus  used,  the  prindple  does  not  necessarily 
condemn  the  e^ndittue;  tiie  game  may  be  worth  the  candle 
or  it  may  not,  but  at  least  it  is  weU  that  we  should  know  how 
fast  the  candle  is  being  burnt.  It  was  in  this  critical  a|Mrit  that 
Adam  Smith  examined  the  various  restricrions  and  encourage- 
ments to  trade  which  were  in  vogue  In  his  day;  he  proved  oi  each 
in  turn  that  it  was  expensive,  but  he  showed  that  he  was  consdous 
that  the  final  decision  could  not  be  taken  from  this  standpoint, 
since  he  recognized  in  rc^^d  to  the  Navigation  Acts  that "  defence 
is  more  than  opiilence."  '  In  more  recent  times,  the  same  sort 
of  attitude  was  taken  by  Henry  Sidgwick,'  who  criticizes  various 
protective  expedients  in  turn,  in  the  light  of  free  trade,  but  does 
not  treat  it  as  conveying  an  authoritative  decision  on  thdr  merits. 

But  other  exponents  of  the  doctrine  have  not  been  content 
to  employ  it  in  this  fashion.  They  urge  it  in  a  more  positive 
manner,  and  insist  that  free  trade  pure  and  simple  is  the  founda- 
tion on  which  the  economic  life  the  community  ought  to  be 
based.  By  men  who  advocate  it  in  this  way,  free  trade  is  set 
forward  as  an  ideal  which  it  is  a  duty  to  realize,  and  those  who 
hold  aloof  from  it  or  oppose  it  have  been  held  up  to  scorn  as  if 
they  were  almost  guilty  of  a  crime.'"  The  development  of  the 
material  resources  of  the  world  is  undoubtedly  an  important 
dement  in  the  welfare  of  mankind;  it  is  an  aim  which  is  common 
to  the  whole  race,  and  may  be  looked  upon  as  contributing  to  the 
greatest  happiness  of  the  greatest  number.  Competition  in  the 
open  market  seems  to  secure  that  each  consumer  shall  obtain  the 
best  possible  terms;  and  again,  since  all  men  are  ocmaumos 
whether  they  produce  oc  not,  or  whatever  they  produce,  the 
greatest  measure  of  comforts  for  each  seems  likely  to  be  attainable 
on  these  lines.  For  those  who  are  frankly  cosmopolitan,  and  who 
regard  material  prosperity  as  at  all  events  the  prime  object  at 
which  public  policy  should  aim,  the  free-trade  doctrine  is  readily 

*  SchmoUer,   Grundriss   der   aUgmttinen  VolksmrtschaftdeJtrt 

(1904).  ii.  607. 

«  Byles,  Sophisms  of  Free  Trade;  L.  S.  Amery,  Fundamental 
Fallacies  of  Free  Trade,  13. 

'  W.  Cumtii^ham,  Rise  and  Dedine  ef  the  Frte  Trade  iioeemeiU, 
pp.  5-11. 

*  Wealth  of  Nations,  book  iv.  chap.  11, 

*  Prittciples  of  Political  Economy,  485. 
»  J.  Moriey,  Life  of  Cobden,  i.  230. 
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traiurfoimed,  from  a  mere  principle  of  criticism,  till  it  comes  t6 
be  regarded  as  the  harbinger  of  a  possible  Utopia.  It  was  in  this 
fashion  that  it  was  put  fonraid  by  Frendt  economists  and  proved 
attractive  to  sams  leadii^  American  statesmeninthe  1 8th  century. 
Turgot  regarded  the  colonial  systems  of  the  European  countries 
as  at  once  unfair  to  their  dependencies  and  dangerous  to  the  peace 
of  the  world.  "  It  will  be  a  wise  and  happy  thing  for  the  nation 
which  shall  be  the  first  to  modify  its  policy  according  to  the  new 
conditions,  and  be  content  to  regard  its  colonies  as  if  they  were 
alhed  provinces  and  not  subjects  of  the  mother  country."  It 
will  be  a  wise  and  happy  thing  for  the  nation  which  is  Uie  first 
to  be  convinced  that  the  secret  of  "  success,  so  far  as  commercial 
policy  is  concerned,  consists  in  employing  all  its  land  in  the 
manner  most  profitable  for  the  proprietary,  all  the  hands  in  the 
manner  most  advantageous  to  the  workman  personally,  that  is 
to  say,  in  the  manner  in  which  each  would  employ  them,  if  we 
could  let  him  be  simply  directed  by  his  own  interest,  and  that 
all  the  rest  of  the  mercantile  policy  is  vanity  and  vexation  of 
spirit.  When  the  entire  separation  of  America  shall  have  forced 
the  whole  world  to  recognize  this  truth  and  purged  the  European 
nations  of  commercial  jealousy  there  will  be  one  great  cause  of 
war  less  in  the  world."*  Pitt,  under  the  influence  of  Adam 
Smith,  was  prepared  to  admit  the  United  States  to  the  benefit 
of  trade  with  the  West  Indian  Colonies;  and  Jefferson,  accepting 
the  principles  of  his  French  teachers,  would  (in  contradistinction 
to  Alexander  Hamilton)  have  been  willing  to  see  his  country  re- 
nounce the  attenqpt  to  devdop  manufactures  of  her  own.*  It 
seemed  as  if  a  long  step  might  be  taken  towards  realizing  the  firee- 
trade  ideal  for  die  Anglo-Saxon  race;  but  British  ^powners 
insisted  on  the  retention  of  their  privileges,  and  the  propitious 
moment  passed  away  with  the  ^ure  of  the  negotiations  of 
1783.'  Free  trade  ceased  to  be  regarded  as  a  gospel,  even  in 
France,  till  the  ideal  was  revived  in  the  writings  of  Bastiat, 
and  helped  to  mould  the  enthusiasm  of  Richard  Cobden.' 
Through  his  zealous  advocacy,  the  doctrine  secured  converts  in 
almost  every  part  of  the  world;  though  it  was  only  in  Great 
Britain  that  a  great  majority  of  the  citizens  became  so  far 
satisfied  with  it  that  they  adopted  it  as  the  foundation  of  the 
economic  paUcy  of  the  country. 

It  is  not  ^fficult  to  account  for  the  conversion  of  Great  Britain 
to  this  doctrine;  In  the  qiecial  circumstances  of  the  first  half  of 
the  rgth  century  it  was  to  the  interest  of  the  most  vigorous 
factors  in  the  economic  life  of  the  country  to  secure  the  greatest 
possible  freedom  for  commercial  intercourse.  Great  Britain  had, 
through  her  shipping,  access  to  all  the  markets  of  the  worid; 
she  had  obtained  such  a  lead  in  the  application  of  machinery  to 
manufactures  that  she  had  a  practical  monopoly  in  textile 
manufactures  and  in  the  hardware  trades;  by  removing  every 
restriction,  she  could  push  her  advantage  to  its  farthest  extent, 
and  not  only  undnsell  native  manufactures  in  other  lands, 
but  secure  fcKxl,  and  the  raw  materials  for  her  manufactures,  on 
the  cheapest  possiUe  terms.  Free  trade  thus  seemed  to  f^er  tb& 
means  of  placing  an  increa^ng  distance  between  Britain  and  her 
rivals,  and  of  rendering  the  industrial  monopoly  which  she  had 
attained  impregnable.  Hie  capitalist  employer  had  superseded 
the  landowner  as  the  mainstay  of  the  resources  and  revenue 
of  the  realm,  and  insisted  that  the  prosperity  of  manufactures 
was  the  primary  interest  of  the  community  as  a  whole.  The 
expectation,  that  a  thoroughgoing  policy  of  free  trade  would  not 
only  favour  an  increase  of  employment,  but  also  the  cheapening 
of  food,  could  only  have  been  roused  in  a  coimtry  which  was 

*  "  MSmoire,"  6  April  1776,  in  CEuvres,  viii.  d6o. 

'Jefferson,  Notes  on  Virginia.  275.  See  also  the  articles  on 
Jefferson  and  Hamilton,  Alexander. 

*  One  incidental  effect  of  the  failure  to  secure  free  trade  was  that 
the  African  slave  trade,  with  West  Indies  as  a  depot  for  supplying 
the  American  market,  ceased  to  be  remunerative,  and  the  opposition 
to  the  abolition  of  the  trade  was  very  much  weaker  than  it  would 
otherwise  have  been;  see  Hochstetter,  "  Die  wirtscluftltchen  und 
politischen  Motive  filr  die  Abschaffuiu  des  brittschen  Sldaven- 
handels,"  in  Schmoller,  Stoats  und  SinialwissenschapUcJu  Por- 
schungen,  xxv.  1.  37. 

*  J.  Wclsford,  O^den's  Foreign  Teacher,"  in  NaHotuU  Rgviav 
(December  1905). 


obhged  to  import  a  considerable  amount  of  com.  The  exceptional 
weakness,  as  well  as  the  exceptional  strength,  of  Great  Britain, 
among  European  countries,  made  it  seem  deskable  to  adc^t  the 
princqtle  of  unxestricted  commercial  intercourse,  not  merely 
in  the  tentative  fashion  in  which  it  had  been  put  in  operation 
by  Huskisson,  but  in  the  thoroughgoing  fashion  in  which 
it  at  last  commended  itself  to  the  minds  of  Peel  and  Gladstone. 
The  "  Manchester  men  "  saw  clearly  where  their  interest  lay; 
and  the  fashionable  political  economy  was  ready  to  demonstrate 
that  in  pursuing  their  own  interest  they  were  conferring  the 
benefit  of  cheap  clothing  on  all  the  most  poverty-stricken  races 
of  mankind.  It  seemed  probable,  in  the  'forties  and  early  'fifties, 
that  other  countries  would  take  a  similar  view  of  Xhek  own 
interests  and  would  follow  the  example  which  Great  Britain  had 
set.'  That  they  have  not  done  so,  is  partly  due  to  the  fact  that 
none  of  them  had  such  a  direct,  or  such  a  widely  diffused,  interest 
in  increased  commercial  intercourse  as  existed  in  Great  Britain; 
but  their  reluctance  has  been  partly  the  result  of  the  criticism 
to  which  the  free-trade  doctrine  has  been  subjected.  The 
principles  expressed  in  the  writings  of  Friedrich  List  have  taken 
such  firm  hold,  both  in  America  and  in  Germany,  that  these 
countries  have  preferred  to  follow  on  the  lines  by  which  Great 
Britain  successfully  built  up  her  industrial  prosperity  in  the  17th 
and  1 8th  century,  rather  than  on  those  by  which  they  have  seen 
her  stri\dng  to  maintain  it  since  1S46. 

Free  trade  was  attractive  as  an  ideal,  because  it  appeared 
to  offer  the  greatest  production  at  goods  to  the  world  as  a  Whole, 
and  the  la^st  share  of  material  goods  to  each  consumer;  it  is 
a»mopoUtan,  and  it  treats  consumption,  and  the  interest  id  the 
consumer,  ds  such,  as  the  end  to  be  considered.  Hence  it  lies 
open  to  objections  which  are  partiy  political  and  partiy  economic. 

As  cosmopolitan,  free-tiade  doctrine  is  apt  to  be  indifferent 
to  national  tradition  and  aspiration.  In  so  far  indeed  as 
patriotism  is  a  mere  aesthetic  sentiment,  it  may  be  tolerated, 
but  in  so  far  as  it  implies  a  genuine  wish  and  intention  to  preserve 
and  defend  the  national  habits  and  character  to  the  exclusion 
of  alien  elements,  the  cosmopolitan  mind  will  condemn  it  as 
narrow  and  mischievous.  In  the  first  half  of  the  19th  century 
there  were  many  men  who  believed  that  national  ambitions 
and  jealousies  of  every  kind  were  essentially  dynastic,  and  that  if 
monarchies  were  abolidied  there  would  be  fewer  occasions  of 
war,  so  that  the  expenses  of  the  bu^ness  <tf  government  would 
be  enormously  curtailed.  For  Cobden  and  his  contemporaries 
it  was  natural  to  regard  the  national  administrative  institutions 
as  maintained  for  the  benefit  of  the  "  classes  "  and  without  much 
advantage  to  the  "  masses."  But  in  point  of  fact,  modem  times 
have  shown  the  existence  in  democracies  of  a  patriotic  sentiment 
which  is  both  exclusive  and  aggressive;  and  the  burden  of 
armaments  has  steadily  increased.  It  was  by  means  of  a  civU 
war  that  the  United  States  attained  to  a  ronscioumess  of  national 
life;  while  such  later  symptoms  as  the  recent  interpretations 
of  the  Monroe  doctrine,  or  the  war  with  Spain,  have  proved  that 
the  citizens  of  that  donocratic  country  cannot  be  regarded  as 
destitute  of  self -aggrandizing  national  ambition. 

In  Germany  the  growth  of  miUtarism  and  nationalism  have 
gone  on  side  by  side  under  constitutional  government,  and 
certainly  in  harmony  with  predominant  public  opinion.  Neither 
of  these  communities  is  willing  to  sink  its  individual  conception 
of  progress  in  those  of  the  world  at  large;  each  is  jealous  of  the 
intrusion  of  alien  elements  which  cannot  be  reconciled  with  its 
own  political  and  social  system.  And  a  similar  recrudescence 
of  patriotic  feeling  has  been  observable  in  other  countries,  such 
as  Norway  and  Hungary;  the  growth  of  national  sentiment 
is  shown,  not  only  in  the  attempts  to  revive  and  popularize  the 
use  of  a  national  language,  but  still  more  decidedly  in  the  deter- 
mination to  have  a  real  control  over  the  economic  life  of  the 
country.  It  is  here  that  the  new  patriotism  comes  into  direct 
conflict  with  the  political  principles  of  free  trade  as  advocated 
by  Bastiat  and  Cobden;  for  them  the  important  point  was  that 
countries,  by  becoming  dependent  on  one  another,  would  be 
prevented  from  engaging  in  hostilities.  The  new  nations  are 
■  Compatriot  Clttb  Lectures  (1905),  p.  306. 
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determiDed  that  they  will  not  allow  other  countries  to  have  such 
omtrol  over  their  ecoDomic  condition,  as  to  be  aUe  to  exercise 
a  powerful  infloence  on  thdr  politick  life.  Each  is  determined 
to  be  the  master  in  his  own  house,  and  each  has  rejected  free 
trade  because  of  the  cosmopolitanism  which  it  involves. 

Economically,  free  trade  lays  stress  on  consumption  as  the 
chief  criterion  of  prosperity.  It  is,  of  course,  true  that  goods  are 
produced  with  the  object  of  being  consumed,  and  it  is  plausible 
to  insist  on  taking  this  test;  but  it  is  also  true  that  consumption 
and  production  are  mutually  interdependent,  and  that  in  some 
ways  production  is  the  more  important  of  the  two.  Consimiption 
looks  to  the  present,  and  the  disposal  of  actual  goods;  production 
looks  to  the  future,  and  the  conditions  under  which  goods  can 
continue  to  be  regularly  provided  and  thus  become  available  for 
oonsunq)tion  in  the  long  nm.  As  regards  the  prosperity  of  the 
community  in  the  future  it  is  important  that  goods  sbotild  be 
consumed  in  such  a  fashion  as  to  secure  that  they  shaU  be  replaced 
or  increased  before  they  are  used  up;  it  is  the  amount  of  pro- 
duction rather  than  the  amount  of  consumption  that  demands 
consideration,  and  gives  indication  of  growth  or  of  decadence. 
In  these  circumstances  there  is  much  to  be  said  for  looking  at 
the  economic  life  of  a  country  from  the  point  of  view  which  free- 
traders have  abandoned  or  ignore.  It  is  not  on  the  possibilities 
of  consumption  in  the  present,  but  on  the  prospects  of  production 
in  0ie  future,  that  the  continued  wealth  of  the  community  depends; 
and  this  principle  is  the  only  one  which  conforms  to  the  modem 
conception  of  the  e^ntial  requirements  of  sociological  science 
in  its  wider  aspect  (see  SoaoLoov) .  Tb^  is  most  obviously  true 
in  regard  to  countries  of  which  the  resources  are  very  imperfectly 
developed.  If  thdr  policy  is  directed  to  securing  the  greatest 
possible  comfwt  for  each  consumer  ia  the  present,  it  is  certain 
that  progress  will  be  slow;  the  planting  of  industries  for  which 
the  country  has  an  advantage  may  be  a  tedious  process;  and 
in  order  to  stimulate  national  eflBciency  temporary  protection — 
involving  what  is  otherwise  unneces^ry  immediate  cost  to  the 
consumer — may  seem  to  be  abundantly  justified.  Such  a  free 
trader  as  John  Stuart  Mill  himself  admits  that  a  case  may  be 
made  out  for  treating  "infant  industries"  as  .exceptions;' 
and  if  this  uception  be  admitted  it  is  likely  to  establish  a  pre- 
cedent. After  all,  the  various  countries  of  the  world  are  all  in 
diffnent  st^es  of  development;  some  are  old  and  some  are 
new;  and  even  the  old  countries  differ  greatly  in  the  progress  they 
have  made  in  distinct  arts.  The  introduction  of  machinery 
has  everywhere  changed  the  conditions  of  production,  so  that 
some  countries  have  lost  and  others  have  gained  a  special  advan- 
tage. Most  of  the  countries  of  the  world  are  convinced  that  the 
wisest  economy  is  to  attend  to  the  husbanding  of  their  resources 
of  every  kind,  and  to  direct  their  policy  not  merely  with  a  view 
to  consumption  in  the  present,  but  rather  with  r^ard  to  the 
possibilities  dl  increased  production  in  the  future. 

This  deliberate  rejection  of  the  doctrine  of  free  trade  between 
nations,  both  in  its  political  and  economic  aspects,  has  not 
interfered,  however,  with  the  steady  progress  of  free  commercial 
intercourse  within  the  boundaries  of  a  single  though  composite 
political  community.  "  Internal  free  trade,"  though  the  name 
was  not  then  current  in  this  sense, was  one  of  the  burning  questions 
in  England  in  the  z7th  century;  it  was  perhaps  as  important  a 
factor  as  puritanism  in  the  fall  of  Charles  I.  Internal  free  trade 
was  secured  in  France  in  the  i8th  century;  thanks  to  Hamilton,' 
it  was  embodied  in  the  constitution  of  the  United  States;  it 
was  introduced  into  Germany  by  Bismarck;  and  was  firmly 
established  in  the  Dominion  of  Canada  and  the  Commonwealth 
of  Australia.  It  became  in  consequence,  where  practicable,  a 
part  of  the  modem  federal  idea  as  usually  interpreted.  There 
are  thus  great  areas,  externally  self-protecting,  where  free  trade, 
as  btiween  internal  divisions,  has  been  introduced  with  little, 
if  any,  political  difficulty,  and  with  considerable  economic 
advantage.  These  cases  are  sometimes  quoted  as  justifying 
the  expectation  that  the  same  principle  ia  likely  to  be  adopted 
sooner  or  later  in  regard  to  external  trading  rel^ons.  There 

*  T.  S.  Mill,  Principles  of  Politieal  Economythook  v. chapter x.  f  i. 

*  F.  S.  Oliver,  Altxamder  Hamilton,  142. 


is  some  reason,  however,  for  rai^ng  the  question  whether  free 
trade  has  been  equally  successful,  not  only  in  its  economic,  but 
in  its  social  results,  in  all  the  large  political  communities  where 
it  has  been  introduced.  In  a  region  like  the  United  States  of 
America,  it  is  probably  scea  at  its  best;  then  is  an  immense 
variety  of  different  products  throughout  that  great  zone  of  the 
continent,  so  that  the  mutual  co-operation  of  the  various  parts 
is  most  beneficial,  while  the  standard  of  habit  and  comfort  is  so 
far  uniform'  throughout  the  whole  r^on,  and  the  facilities  for 
the  change  of  employment  are  so  many,  that  there  is  little  in- 
jurious competition  between  different  districts.  In  the  British 
empire  the  conditions  are  reversed;  but  though  the  great  self- 
governing  colonies  have  withdrawn  from  the  drcle,  in  the  hope 
of  building  up  their  own  economic  Hfe  in  their  own  way,  free 
trade  is  still  maintained  over  a  very  large  part  of  the  British 
ensure.  Throughout  this  area,  there  aze  very  varied  physical 
conditions;  there  is  also  an  extraordinary  variety  of  races,  each 
with  its  own  habits,  and  own  standard  ot  comfort;  and  in  these 
circumstances  it  may  be  doubted  whether  the  free  competition, 
involved  in  free  trade,  is  really  altogether  wholesome.  Within 
this  sphere  the  ideal  of  Bastiat  and  his  followers  is  being  realized. 
England,  as  a  great  manufacturing  country,  has  more  than  held 
her  own;  India  and  Ireland  are  supplied  with  manufactured 
goods  by  England,  and  in  each  case  the  population  is  forced  to 
look  to  the  soil  for  its  means  of  support,  and  for  purchasing 
power.  In  each  case  the  preference  for  tillage,  as  an  occupation, 
has  rendered  it  compazatively  easy  to  keep  the  people  on  the 
land;  but  there  is  some  reason  to  believe  that  the  Jaw  of  diminish- 
ing returns  is  already  making  itself  fdt,  at  all  events  in  India, 
and  is  fordng  the  peo|de  into  deeper  poverty.^  It  may  be  doubtful 
in  the  case  of  Irdand  how  far  the  superiority  of  En^nd  in  in- 
dustrial pursuits  has  prevented  the  development  of  manufactures; 
the  progress  in  the  last  decades  of  the  iSth  century  was  too  short- 
lived to  be  conclusive;  but  there  is  at  least  a  strong  impression 
in  many  quarters  that  the  industries  of  Ireland  might  have 
flourished  if  they  bad  had  better  opportunities  allowed  them.' 
In  the  case  of  India  we  know  that  the  hereditary  artistic  skill, 
which  had  been  built  up  in  bygone  generations,  has  been  stamped 
out.  It  seems  posable  that  the  modem  unrest  in  India,  and  the 
discontent  in  Ireland,  may  be  connected  with  the  economic 
conditions  in  these  cotmtries,  on  which  free  trade  has  been  imposed 
without  their  consent.  So  far  the  population  which  subsists  on 
the  dieaper  food,  and  has  the  lower  standard  ct  life,  has  been 
the  sufferer;  but  the  mischief  might  operate  in  another  fashion. 
The  self-governing  colonies  at  all  events  feel  that  competition  in 
the  same  market  between  races  with  different  standards  of  comfort 
has  infinite  possibilities  of  mischief.  It  is  easy  to  conjure  up 
conditions  under  which  the  standard  of  comfort  of  wage-eamers 
in  England  would  be  seriously  threatened. 

Since  the  9th  edition  of  the  Encyclopaedia  Britannica  was 
published  it  has  become  dear  that  the  free-trade  doctrines  of 
Bastiat  and  Cobden  have  not  been  gaining  ground  in  the  world 
at  large,  and  at  the  opening  of  the  20th  century  it  could  hudly 
be  said  with  confidence  that  the  question  vas  "  finally  settled  " 
so  far  as  En^and  was  con(»med.  As  to  whether  the  interests  of 
Great  Britain  still  demanded  that  she  shotild  continue  on  the 
line  she  ad<^ted  in  the  exceptional  conditions  of  the  middle  of  the 
xgtfa  century,  expert  opinion  was  conspicuously  divided ;  *  but 
there  remained  no  longer  the  old  enthusiasm  for  free  trade  as 

*  The  standard  is,  of  course,  lower  amoiw  the  n^roes  and  mean 
whites  in  the  South  than  in  the  North  and  West. 

♦  F.  Beaucferk,  "  Free  Trade  in  India,"  in  Economic  Review 

(July  1007),  xvii.  284. 

■  A.  E.  Murray,  History  of  tlu  Commereial  and  Pinaueial  ReltUiong 
between  England  and  Ireland,  294. 

'  For  the  tariff  reform  movement  in  English  politics  see  the  article 
on  Chamberlain,  J.  Amot^  continental  writers  G.  Schmoller 
(Grundriss  der  aUgemeinen  VolkswirtseMafi^hre,  ii.  641)  and  A. 
Wagner  (Preface  to  M.  Schwab's  Chamberlains  Handelspolilik) 
pronoun<%  in  favour  of  a  chame,  as  Fuchs  did  by  antidpation. 
Schulze-Gaevenu'tz  (Britischer  Tmperialismus  und  englischer  Fret- 
handel),  Aubry  (Etude  critique  de  la  politigue  commerciale  de  I'An^le- 
terre  A  rSgard  de  ses  colonies) ,  and  Blondel  \La  politique  Protectionntsle 
en  Ang^terre  *m  nouveau  danger  pour  la  France)  are  against  it. 
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the  harbinger  of  an  Utopia.  The  old  principles  of  the  bourgeois 
manufacturers  had  been  taken  up  by  the  proletariat  and  shaped 
to  suit  themselves.  Socialism,  like  free  trade,  is  cosmopolitan  in 
its  aims,  and  is  indifferent  to  patriotism  and  hostile  to  militarism. 
Sodalism,  like  free  trade,  insists  on  material  welfare  as  the 
primary  object  to  be  aimed  at  in  any  policy,  and,  like  free 
trade,  socialism  tests  welfare  by  reference  to  possibilities  of  con- 
sumption. In  one  respect  there  is  a  difference;  throughout 
Cobden's  attack  on  the  governing  classes  there  are  signs  of  his 
jealousy  of  the  superior  status  of  the  landed  gentry,  but  socialism 
has  a  somewhat  wider  range  of  view  and  demands  "equality  of 

opportunity  "  with  the  capitalist  as  well. 

BiBLiOGSAPHY. — Reference  has  already  been  made  to  the  prin- 
cipaX  works  which  deal  critically  with  the  free-trade  policy.  Pro- 
fessor Faw(%tt's  Free  Trade  is  a  good  expo^tion  of  free-trade 

Srinciples;  so  also  is  Professor  Bastable's  Commerce  of  Nations. 
mong  authors  who  have  restated  the  principles  with  special 
reference  to  the  revived  controversy  on  the  subject  may  be  men- 
tioned Professor  W.  Smart,  The  Return  to  Protection,  being  a  Re- 
statement of  the  Case  for  Free  Trade  (and  ed.,  1906),  and  A.  C.  Pigou, 
Protective  and  Preferential  Import  Duties  (1906).  (W.  Cu.) 

FREGELLAE,  an  ancient  town  of  Latium  adiectum,  situated 
on  the  Via  Latina,i  i  m.  W.  N.  W.  of  Aquinum,  near  the  left  branch 
of  the  Liris.  It  is  said  to  have  belonged  in  early  times  to  the 
Opid  or  Oscans,  and  later  to  the  Volsdans.  It  was  apparently 
destroyed  by  the  Samnites  a  little  before  330  B.C.,  in  which  year 
the  people  of  Fabrateria  Vetus  (mod.  Ceccano)  besou^t  the  help 
of  Rome  against  than,  and  in  338  B.C;  a  Latin  colony  was  estab- 
lished there.  The  place  was  taken  In  330  b.c.  by  the  Samnites, 
but  n-estabKshed  by  the  Romans  in  3 13  b.c.  It  continued  hence- 
forward to  be  faithhil  to  Rome;  by  br^iking  the  bridges  over  the 
Liris  it  interposed  an  obstade  to  the  advance  of  Hannibal  on 
Rome  in  313  B.C.,  and  it  was  a  native  of  Fregellae  who  headed  the 
deputation  of  the  non-revolting  colonies  in  209  b.c.  It  appears  to 
have  been  a  very  important  and  flourishing  place  owing  to  its 
command  of  the  crossing  of  the  Liris,  and  to  its  position  in  a 
fertile  territory,  and  it  was  here  that,  after  the  rejection  of  the 
proposals  of  M.  Fulvius  Flaccus  for  the  extension  of  Roman 
burgess-rights  in  135  b.c,  a  revolt  against  Rome  broke  out. 
It  was  captund  by  treachery  in  the  same  year  and  destroyed; 
but  its  place  was  taken  in  the  following  year  by  the  colony  of 
Fabrateria  Nova,  3  m.  to  the  S.£.  on  the  opposite  bank  of  the 
Liris,  while  a  ptst  station  Fregellanum  (mod.  Ceprano)  is 
mentioned  in  the  itineraries;  Fregellae  itself,  however,  continued 
to  exist  as  a  village  even  under  the  empire.  The  site  is  dearly 
traceable  about  ^  m.  £.  of  Ceprano,  but  the  remains  of  the  dty 
are  scanty. 

See  G.  Colasanti,  Fregellae,  storia  e  topograjia  (1906).   (T.  As.) 

FREIBERG,  or  Fseybekg,  a  town  of  Germany  in  the  kingdom 
of  Saxony,  on  the  Mtinzbach,  near  its  confluence  with  the  Mulde, 
1 9  m.  S. W.  of  Dresden  on  the  railway  to  Chemnitz,  with  a  branch 
to  Nossen.  Pop.  (1905)  30,896.  Its  situation,  on  the  rugged 
northern  slope  of  the  Erzgebirge,  is  somewhat  blei^  and  uninvit- 
ing, but  the  town  is  generally  well  built  and  makes  a  pro^wtous 
impression.  A  part  of  its  andent  walla  still  remains;  the  other 
portions  have  been  converted  into  public  walks  and  gardens. 
Freiberg  is  the  seat  of  the  general  administration  of  the  mines 
throughout  the  kingdom,  and  its  celebrated  mining  academy 
{Bergakademie),  founded  in  1765,  is  frequented  by  students 
from  all  parts  of  the  world.  Connected  with  it  are  extensive 
collections  of  minerals  and  models,  a  library  of  50,000  volumes, 
and  laboratories  for  chemistry,  metallurgy  and  assaying.  Among 
its  distinguished  scholars  it  reckons  Abraham  Gottlob  Werner 
(1750-1817),  who  was  also  a  professor  there,  and  Alexander  von 
Humboldt.  Freiberg  has  extensive  manufactures  of  gold  and 
silver  lace,  woollen  cloths,  Unen  and  cotton  goods,  Iron,  copper 
and  brass  wares,  gunpowder  and  white-lead.  It  has  also  several 
large  breweries.  In  the  immediate  vicinity  are  its  famous  silver 
and  lead  mines,  thirty  in  number,  and  of  which  the  prindpal  ones 
passed  into  the  property  of  the  state  in  1886.  The  castle  of 
Freudenstdn  or  Freistein,  as  rebuilt  by  the  elector  Augustus 
in  1572,  is  situated  in  one  of  the  suburbs  and  is  now  used  as  a 
miUtary  magazine.  In  its  grounds  a  monument  was  erected 
to  Werner  in  1S51.   The  cathedral,  rebuilt  in  late  Gothic  style 


after  its  destruction  by  fire  in  1484  and  restored  in  1893,  was 
foimded  in  the  12th  century.  Of  the  original  church  a  magnifi- 
cent German  Romanesque  doorway,  known  as  the  Golden  Gate 
{Goldene  ^Jorte),  survives.  The  church  contains  numerous 
monuments,  among  othea  one  td  Prin<»  Maurira  of  Saxony. 
Adjoimng  die  cathedral  is  the  mausoleum  {Beffr&bniskapelU), 
built  in  Z594  in  the  Italian  Renaissance  style,  in  which  are  buried 
the  remains  of  Henry  the  Pious  and  his  successors  down  to  John 
George  IV.,  who  died  in  1694.  Of  the  other  four  Protestant 
churches  the  most  noteworthy  is  the  Peterskirche  which, 
with  its  three  towers,  is  a  conspicuous  object  on  the  highest 
point  of  the  town.  Among  the  oUier  public  buildings  are  the  old 
town-hall,  dating  from  the  15th  century,  the  antiquarian  museum, 
and  the  natural  history  museum.  There  are  a  clas^cal  and 
modern,  a  commerdal  and  an  agricultural  school,  and  numerous 
charitable  institutions. 

Freiberg  owes  its  origin  to  the  discovery  of  its  silver  mines 
(c.  1163).  The  town,  with  the  castle  of  Freudenstehi,  was  built 
by  Otto  the  Rich,  margrave  of  Meissen,  in  1x75,  and  its  name, 
which  first  appears  in  1221,  is  derived  from  the  extensive  mining 
franchises  granted  to  it  about  that  time.  In  all  the  partitions  of 
the  territories  of  the  Saxon  house  of  Wettin,  from  the  latter  part 
of  the  13th  century  onward,  Freiberg  always  remained  common 
property,  and  it  was  not  till  1485  (the  mines  not  till  1537)  that 
it  was  definitivdy  assigned  to  the  Albertine  line.  The  Reforma- 
tion was  introduced  into  Frdberg  in  1536  by  Henry  the  Pious, 
who  resided  here.  The  town  suffered  severely  during  the  Thirty 
Years'  War,  and  again  during  the  French  occupation  from  1806 
to  1814,  during  which  time  it  had  to  siq^iort  an  azmy  of  700,000 
men  and  find  forage  for  200,000  horses. 

See  H.  Gerlach,  Kleine  Ckronik  von  Freiberg  (2nd  ed.j  Freiberg, 
1898);  H.  Ermisch,  Das  Freiberger  Stadtrecht  (Leipzig,  1889); 
Ermiach  and  O.  Posse,  Urkundenhtck  der  Stadt  Freiberg,  in  Codex 
diplom.  Sax.  reg.  (3  vols.,  Leipzig,  1883-18^1);  Freibergs  Berg-  und 
HUttenwesen,  published  by  the  Bei^anmscher  Verein  (Freiberg, 
1883);  Ledebur,  Vber  die  Bedeutung  der  Freibetter  Bergakademie 
(tfr.  1903} ;  Steche.  Bau-  und  KunstaenhmOier  der  AmtshoM^mamm^ 
sckaft  Freiberg  (Dresden,  1884). 

FREIBURG,  a  town  of  Germany  in  Prtudan  Silesia,  on  the 
Polsmt2,  35  m.  S.W.  of  Breslau,  on  the  railway  to  HalbstadL. 
Fop.  (1005)  9917.  It  has  an  Evangelical  and  Riunan  Catholic 
church,  and  its  industries  indude  watch-nudung,  linoi-weaving 
and  distilling.  In  the  neighbourhood  are  the  old  and  modem 
castles  of  the  FOrstenstein  family,  whence  the  town  is  sometimes 
distinguished  as  Freiburg  unter  dem  Ftirstenstein.  At  Freiburg, 
on  the  23nd  of  July  1762,  the  Prussians  defended  themsdvea 
successfully  against  the  superior  forces  of  the  Austrisuis. 

FREIBURG  IM  BREISGAU,  an  archiepiscopal  see  and  dty  of 
Germany  in  the  grand  duchy  of  Baden,  13  m.  £.  of  the  Rhine, 
beautifully  situated  on  the  Dreisam  at  the  foot  of  the  Schlossbng, 
one  of  the  heights  of  the  Black  Forest  range,  on  the  railway 
between  Basel  and  Mannheim,  40  m.  N.  of  the  former  dty. 
Pop.  (1905)  76,385.  The  town  is  for  the  most  pait  well  built, 
having  several  wide  and  handsome  streets  and  a  number  of 
q>aciou8  squues.  It  is  k^t  dean  and  cool  by  the  waters  of 
the  river,  whidi  flow  through  the  streets  in  open  channels;  and 
its  old  fortifications  have  been  replaced  by  public  walks,  and, 
what  is  more  unusual,  by  vineyards.  It  possesses  a  famous 
university,  the  Ludovica  Albertina,  foimded  by  Albert  VI., 
archduke  of  Austria,  in  1457,  and  attended  by  about  3000 
students.  The  library  contains  upwards  of  250,000  volumes  and 
600  MSS.,  and  among  the  other  auxiliary  establishments  are 
an  anatomical  ball  and  museum  and  botanical  gardens.  The 
Frdburg  minster  is  considered  one  of  the  finest  of  aU  the  Gothic 
churches  of  Germany,  being  remarkable  alike  for  the  symjnetry 
of  its  prt^rtions,  for  the  taste  of  its  deonrations,  and  for  the 
fact  that  it  may  more  correctly  be  said  to  be  finished  than  almost 
any  other  building  of  the  kind.  The  period  of  its  erection  pro- 
bably lies  for  the  most  part  between  iiss  and  1352;  but  the 
choir  was  not  built  till  1513.  The  tower,  which  rises  above  the 
western  entrance,  is  3S6  ft.  in  height,  and  it  presents  a  skilful 
transition  from  a  square  base  into  an  octagonal  superstructure, 
which  in  its  turn  is  surmounted  by  a  pyramidal  spire  oi  the  most 
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exquisite  open  work  in  stone.  In  the  interior  of  the  church  are 
some  beautiful  stained  glass  windows,  both  ancient  and  modem, 
the  ton^tones  of  several  of  the  du^  of  Zfthrii^ett,  statues  of 
archbishops  of  Freiburg,  and  paintings  by  Holbdn  and  by 
HansBaIdung(c.  1470-1545),  commonly  called  Grtin.  Amongthe 
other  noteworthy  buildings  of  Freiburg  axe  the  palaces  of  the 
grand  duke  and  the  archbishf^,  the  old  town-hall,  the  theatre, 
the  Kaufhaus  or  merchants'  hall,  a  i6th-oentury  building  with 
a  handsome  facade,  the  church  al  St  Martin,  with  a  graceful 
spire  restored  1880-1881,  the  new  town-hall,  completed  1901, 
in  Renaissance  style,  and  the  Protestant  church,  formerly  the 
church  of  the  abbey  of  Thennenbach,  removed  hither  in  1839. 
In  the  centre  of  the  fish-market  square  is  a  fountain  surmounted 
by  a  statue  of  Duke  Berthold  HI.  of  ZJLhrlngen;  in  the  Framds- 
kaner  Plats  there  is  a  monument  to  Berthold  Schwarz,  the 
traditional  discovers  here,  in  1359,  of  gunpowder;  the  Rotteck 
Plats  takes  its  name  from  the  monument  of  Earl  Wenzeslaus 
von  RottedL  (1775-1840),  the  historian,  whidi  formaly  stood 
on  the  site  of  the  Schwarx  statue;  and  in  Kaiser  WOhelm 
Strasse  a  bronze  itatue  was  erected  in  1876  to  the  memory  of 
Herder,  who  in  the  early  part  of  the  19th  century  founded  in 
Freiburg  an  institute  for  draughtsmen,  engravers  and  htho- 
graphers,  and  carried  on  a  famous  bookselling  business.  On  the 
ScUossberg  above  the  town  there  are  massive  ruins  of  two 
castles  destroyed  by  the  French  in  1744;  and  about  2  m. 
to  the  N.£.  stands  the  castle  of  Z&hringen,  the  original  seat  of 
the  famous  family  of  the  counts  of  that  name.  Situated  on  the 
ancient  road  which  runs  by  the  HSllenpass  between  the  valleys 
(rf  the  Danube  and  the  Rhine,  Freibiirg  eaily  acquired  c<»b- 
merdal  importance,  and  it  is  still  the  pzindpal  centre  oi  the 
trade  of  the  Black  Forest.  It  manufactures  buttons,  chemicab, 
starch,  leather,  tobacco,  silk  thread,  paper,  and  hempen  goods, 
OS  well  as  beer  and  wine. 

Freiburg  is  of  uncertain  foundation.  In  11 20  it  became  a 
free  town,  with  privileges  similar  to  thc»e  of  Cologne;  but  in 
1219  it  fell  into  the  hands  of  a  branch  of  the  family  of  Urach. 
After  it  had  vainly  attempted  to  throw  oS  the  yoke  by  force 
of  arms,  it  purchased  its  freedom  in  1366;  but,  unable  to 
reimburse  the  creditors  who  had  advanced  the  money,  it  was, 
in  X368,  obliged  to  recognize  the  supremacy  of  the  house  of 
Hapaburg.  In  the  Z7th  and  i8th  centuries  it  played  a  consider- 
able part  as  a  fortified  town.  It  was  ci^tured  by  the  Swedes 
in  1632,  1634  and  1638;  and  in  1644  it  was  sdzed  by  the 
Bavarians,  who  shortly  after,  under  General  Mercy,  defeated  in 
the  neighbourhood  the  French  forces  under  Enghien  and  7^lrenne. 
The  French  were  in  possession  from  1677  to  1697,  and  again  in 
1713-1714  and  1744;  and  when  they  left  the  place  in  1748,  at 
the  peace  of  Aix-la-Chapelle,  they  dismantled  the  fortifications. 
The  Baden  insurgents  gained  a  victory  at  Freiburg  in  1848,  and 
the  revolutionary  government  took  refuge  in  the  town  in  June 
1849,  but  in  the  following  July  the  Prussian  forces  took  possession 
and  occupied  it  until  1851.  Since  1821  Freibuig  has  been  the 
seat  of  an  archbishop  with  jurisdiction  over  the  sees  of  Mainz, 
Rottenberg  and  Limburg. 

See  Schreiber,  GescMchte  und  Besehreibung  des  MUnsters  zu  Fret- 
burg  (1820  and  1825);  Geschtehte  der  Stadt  und  Vnieersitdt  Frei- 
burgs  (1857-1850);  Der  Schtossberg  bei  Freiburg  (i860);  and  Albert, 
Die  Geschichtsschreibung  der  Stadt  Freiburg  (190a). 

Battles  of  Freiburg,  3rd,  5/A  owd  lotk  of  August  1644. — During 
the  Thirty  Years'  War  the  neighbourhood  of  Freiburg  was  the 
scene  of  a  series  of  engagements  betweai  the  French  under 
Louis  de  Bourbon,  due  d'Enghien  (afterwards  called  the  great 
Cond£),  and  Henri  de  la  Tour  d'Auvergne,  vicomte  de  Turenne, 
and  the  Bavarians  and  Austrians  commanded  by  Franz,  Freiherr 
von  Mercy. 

At  the  close  of  the  campaign  of  1643  the  French  "  Army  of 
Weimar,"  having  been  defeated  and  driven  into  Alsace  by  the 
Bavarians,  had  there  been  reorganized  under  the  command  of 
Turenne,  then  a  young  general  of  thirty-two  and  newly  promoted 
to  the  marshalate.  In  May  1644  he  opened  the  campaign  by 
recrossing  the  Rhine  and  raiding  the  enemy's  posts  as  far  as 
tJberlingen  on  the  lake  of  Constance  and  Donaueschingen  on 


the  Danube.  The  French  then  fell  back  with  their  booty  and 
prisoners  to  Breisach,  a  strong  garrison  being  left  in  Freiburg. 
The  Bavarian  commander,  however,  revenged  himself  by  besieging 
Frdburg  (June  27th),  and  Turenne's  first  attempt  to  relieve  the 
place  failed.  During  July,  as  the  siege  progrened,  the  French 
government  sent  the  due  d'Enghien,  who  was  ten  years  younger 
still  than  Turenne,  but  had  just  gained  his  great  victory  of 
Rocroy,  to  take  over  the  command.  Enghien  brought  with  him 
a  veteran  army,  called  the  "  Army  of  France,"  Turenne  remaining 
in  command  of  the  Army  of  Weimar.  The  armies  met  at  Breisach 
on  the  2nd  of  August,  by  which  date  Freiburg  had  surrendered. 
At  this  point  most  commanders  of  the  time  would  have  decided 
not  to  fight,  but  to  manoeuvre  Mercy  away  from  Freiburg; 
Enghien,  however,  was  a  fighting  general,  and  Mercy's  entrenched 
lines  at  Freiburg  seemed  to  him  a  target  rather  than  an  obstacle. 
A  few  hours  after  his  arrival,  therefore,  without  waiting  for  the 
rearmost  tnx^  his  columns,  he  set  the  combining  armies  in 
motion  for  Krozingen,  a  village  on  what  was  then  the  main  road 
betweoi  Breisach  and  Freibtirg.  The  total  force  immediately 
availaUe  numbered  only  16,000  combatants.  Enghien  and 
Turenne  had  arranged  that  the  Army  of  France  was  to  move 
direct  upon  Freiburg  by  Wolfenweiter,  while  the  Army  of  Weimar 
was  to  make  its  way  by  hillside  tracks  to  Wittnau  and  thence 
to  attack  the  rear  of  Mercy's  lines  while  Enghien  assaulted 
them  in  front.  Turenne's  march  (August  3rd,  1644)  was  slow 
and  painful,  as  had  been  anticipated,  and  late  in  the  afternoon, 
on  passing  Wittnau,  he  encountered  the  enemy.  The  Weimarians 
carried  the  outer  lines  of  defence  without  much  difficulty,  but 
as  they  pressed  on  towards  Merzhausen  the  resistance  became 
more  and  more  serious.  Turenne's  force  was  little  more  thaa 
6000,  and  these  were  wearied  with  a  long  day  of  marching  and 
fighting  on  the  steep  and  wooded  hillsides  of  the  Black  Forest. 
Thus  the  turning  movement  came  to  a  standstill  far  short  of 
Uffingen,  the  village  on  Mercy's  line  of  retreat  that  Turenne 
was  to  have  seized,  nor  was  a  flank  attack  possible  against 
Mercy's  main  line,  from  which  he  was  separated  by  the  crest 
of  the  SchAaberg.  Meanwhile,  Enghien's  army  had  at  the 
prearranged  hour  (4  p.h.)  attacked  Mercy's  position  on  the 
Ebringen  q>ur.  A  steep  slope,  vineyards,  low  stone  walls  and 
abatis  had  all  to  be  surmounted,  under  a  galling  fire  from  the 
Bavarian  musketeers,  before  the  Army  of  France  found  itself, 
breathless  and  in  disorder,  in  front  of  the  actual  entrenchments 
of  the  crest.  A  first  attack  failed,  as  did  an  attenqit  to  find  an 
unguarded  path  round  the  shoulder  of  the  Schonberg.  The 
situation  was  grave  in  the  extreme,  but  Enghien  resolved  on 
Turenne's  account  to  renew  the  attack,  although  only  a  quarter 
of  his  original  force  was  still  capable  of  making  an  effort.  He 
himself  and  ail  the  young  nobles  of  his  staff  dismounted  and  led 
the  infantry  forward  again,  the  prince  threw  his  baton  into  the 
enemy's  lines  for  the  soldiers  to  retrieve,  and  in  the  end,  after 
a  bitter  struggle,  the  Bavarians,  whose  reserves  had  been  taken 
away  to  oppose  Turenne  in  the  Merzhausen  defile,  abandoned 
the  entrenchments  and  disai^ared  into  the  woods  of  the 
adjoining  spur.  Enghien  hurriedly  re-formed  his  troops,  fearing 
at  every  moment  to  be  hurled  down  the  hill  by  a  counterstroke; 
but  none  came.  The  French  bivouacked  in  the  rain,  Turenne 
making  his  way  across  the  mountain  to  confer  with  the  prince, 
and  meanwhile  Mercy  quietly  drew  off  his  army  in  the  dark  to 
a  new  set  of  entrenchments  on  the  ridge  on  which  stood  the 
Loretto  Chapel.  On  the  4th  of  August  the  Army  of  France  and 
the  Army  of  Weimar  met  at  Merzhausen,  the  rearmost  troops  of 
the  Army  of  France  came  in,  and  the  whole  was  arranged  by 
the  major-generals  in  the  plain  facing  the  Loretto  ridge.  This 
position  was  attacked  on  the  5th.  Enghien  bad  designed  his 
battle  even  more  carefully  than  before,  but  as  the  result  of  a 
series  of  acddents  the  two  French  armies  attacked  prematurely 
and  straight  to  their  front,  one  brigade  after  another,  and  thon^ 
at  one  moment  Enghien,  sword  in  hand,  broke  the  line  of  defence 
with  his  last  intact  reserve,  a  brilliant  counterstroke,  led  by 
Mercy's  brother  Kaspar  (who  was  killed) ,  drove  out  the  assailants. 
It  is  said  that  Enghien  iMt  half  his  men  on  this  day  and  Mercy 
one-third  of  his,  so  severe  was  the  battle.   But  the  result  could 
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not  be  gainsaid;  it  was  for  the  French  a  complete  and  costly 
failure. 

For  three  days  after  this  the  armies  lay  in  position  without 
fighting,  the  French  well  supplied  with  provisions  and  comforts 
from  Breisach,  the  Bavarians  suffering  somewhat  severely  from 
want  of  food,  and  especially  forage,  as  all  their  supplies  had  to 
be  hauled  from  Villingen  over  the  rough  roads  of  the  Black 
Forest.  Enghien  then  decided  to  make  use  of  the  Glotter  Tal 
to  interrupt  altogether  this  already  unsatisfactory  line  of  supply, 
and  thus  to  force  the  Bavarians  either  to  attack  him  at  a  serious 
disadvantage,  or  to  retreat  across  the  hills  with  the  loss  of  their 
artillery  and  baggage  and  the  disintegration  of  their  army  by 
famine  and  desertion.  With  this  object,  the  Army  of  Weimar 
was  drawn  oS  on  the  morning  of  the  9th  of  August  and  marched 
round  by  Betzenhausen  and  Lehen  to  Langen  Denzling.  The 
infantry  of  the  Army  of  France,  then  the  trains,  followed,  while 
Enghien  with  his  own  cavalry  faced  Freiburg  and  the  Loretto 
position. 

Before  dawn  on  the  loth  the  advance  guard  of  Turenne's 
army  was  ascending  the  Glotter  TaL   But  Mercy  had  divined  bis 
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adversary's  plan,  and  leaving  a  garrison  to  hold  Freiburg,  the 
Bavarian  army  had  made  a  night  march  on  the  g/ioth  to  the  Abbey 
of  St  Peter,  whence  on  the  morning  of  the  loth  Mercy  fell  back 
to  Graben,  his  nearest  magazine  in  the  mountains.  Turenne's 
advanced  guard  appeared  from  the  Glotter  Tal  only  to  find  a 
stubborn  rearguard  of  cavalry  in  front  of  the  abbey.  A  sharp 
action  began,  but  Mercy  hearing  the  drums  and  fifes  of  the 
French  infantry  in  the  Glotter  Tal  broke  it'  off  and  continued  his 
retreat  in  good  order.  Enghien  thus  obtained  little  material 
result  from  his  manceuvre.  Only  two  guns  and  such  of  Mercy's 
wagons  that  were  unable  to  keep  up  fell  into  the  hands  of  the 
French.  Enghien  and  Turenne  did  not  continue  the  chase  farther 
than  Graben, and  Mercy  fell  back  unmolested  to  Rothenburg  on 
the  Tauber. 

The  moral  results  of  this  sanguinary  fighting  were,  however, 
important  and  perhaps  justified  the  sacrifice  of  so  many  valuable 
soldiers.  Enghien's  pertinacity  had  not  achieved  a  decision 
with  the  sword,  but  Mercy  had  been  so  severely  punished  that 
he  was  unable  to  interfere  with  his  opponent's  new  plan  of  cam- 
paign. This,  which  was  carried  out  by  the  united  armies  and  by 
reinforcements  from  France,  while  Turenne's  cavalry  screened 
them  by  bold  demonstrations  on  the  Tauber,  led  to  nothing  less 
than  the  conquest  of  the  Rhine  Valley  from  Basel  to  Coblenz, 
a  task  which  was  achieved  so  rapidly  that  the  Army  of  France 
and  its  victorious  young  leader  were  free  to  return  to  France  in 
two  months  from  the  time  of  their  appearance  in  Turenne's 
quarters  at  Breisach. 


FREIDANK  (VsIdanc),  the  name  by  which  a  Middle  High 
German  didactic  poet  of  the  early  13th  century  is  known.  It  has 
been  disputed  whether  the  word,  which  is  equivalent  to  "  free- 
thought,"  is  to  be  regarded  as  the  poet's  real  name  or  only  as  a 
pseudonym;  the  latter  is  probably  the  case.  Little  is  known  of 
Freidank's  life.  He  accompanied  Frederick  II.  on  his  crusade 
to  the  Holy  Land,  where,  in  the  years  1238-1329,  a  portion  at 
least  of  his  work  was  composed; and  it  is  said  that  on  his  tomb 
(if  indeed  it  was  not  the  tomb  of  another  Freidank)  at  Treviso 
there  was  inscribed,  with  allusion  to  the  character  of  his  style, 
"  he  always  spoke  and  never  sang."  Wilhelm  Grimm  originated 
the  hypothesis  that  Freidank  was  to  be  identified  with  Walther 
von  der  Vogelweide;  but  this  is  no  longer  tenable.  Freidank's 
work  bears  the  name  of  BescheuUnheit,  i.e.  "  practical  wisdom," 
"  correct  judgment,"  and  consists  of  a  collecUon  of  proverbs, 
pithy  sayings,  and  moral  and  satirical  reflecdons,  arranged  under 
general  heads.  Its  popularity  till  the  end  of  the  i6th  century  is 
shown  by  the  great  number  of  MSS.  extant. 

Sebastian  Brant  published  the  Btscheidenheii  in  a  modified  form 
in  1508.  Wilhelm  Grimm's  edition  appeared  in  1834  (2nd  ed.  i860), 
H.  F.  Bezzenberger's  in  1872.  A  later  edition  ts  by  F.  Sandvoss 
(1877).  The  old  Latin  translation,  Fridangi  Discretto,  was  priiited 
by  C.  Lemclce  in  1868;  and  there  are  two  translations  into  modern 
German,  A.  Bacmeister's  (1861)  and  K.  Simrock's  (1867).  See  also 
F.  Pfeiffer,  Cber  Freidank  {Zur  deutschen  Lileraiurgescnichtc,  1855), 
and  H.  Paul,  Vber  die  ursprAngliche  Anordnung  von  Freidanks  Be- 
scheidenheit  (1870). 

FREIENWALDE,  a  town  of  Germany,  in  the  kingdom  of 
Fnissia,  on  the  Oder,  38  m.  N.E.  of  Berlin,  on  the  Frankfort- 
Angermtlnde  railway.  Pop.  (1905)  7995.  It  has  a  small  palace, 
built  by  the  Great  Elector,  an  Evangelical  and  a  Roman  Catholic 
church,  and  manufactures  of  furniture,  machinery,  &c.  The 
neighbouring  forests  and  its  medicinal  springs  make  it  a  favourite 
summer  resort  of  the  inhabitants  of  BerUn.  A  new  tower  com- 
mands a  fine  view  of  the  Oderbruch  (see  Oder).  Freienwalde, 
which  must  be  distinguished  from  the  smaller  town  of  the  same 
name  in  Pomerania,  first  appeus  as  a  town  in  1364. 

FREIESLEBENITE,  a  rare  mineral  consisting  of  sulphanti- 
monite  of  silver  and  lead,  (Pb,  Agi)6Sb4Su.  The  monoclinic 
crystals  are  prismatic  in  habit,  with  deeply  striated  prism  and 
dome  faces.  The  colour  is  steel-grey,  and  the  lustre  metallic; 
hardness  2 J,  specific  gravity  6-2.  It  occurs  with  argentite, 
chalybite  and  galena  in  the  silver  veins  of  the  Himmelsfiirst 
mine  at  Freiberg,  Saxony,  where  it  has  been  known  since  1720. 
The  species  was  named  after  J.  K.  Freiesleben,  who  had  earlier 
called  it  SchUf-Glaserz.  Other  localities  are  Hiendelaencina 
near  Guadalajara  in  Spain,  Kapnik-B^nya  in  Hungary,  and 
Guanajuato  in  Mexico.  A  species  separated  from  freieslebenite 
by  V.  von  Zepharovich  in  1871,  because  of  differences  in  crystal- 
line form,  is  known  as  diaphorite  (from  5ia0opA,  "  difference"); 
it  is  very  similar  to  freieslebenite  in  appearance  and  has  perhaps 
the  same  chemical  composition  (or  possibly  AgsPhSbjSO,  but 
is  orthorhombic  in  crystallization.  A  third  mineral  also  very 
similar  to  freieslebenite  in  appearance  is  the  orthorhombic 
andorite,  AgPbSbsSa,  which  is  mined  as  a  silver  ore  at  Oruro  in 
Bolivia. 

FREIGHT,  (pronounced  like  "  weight ";  derived  from  the 
Dutch  vracht  or  vreckt,  in  Fx.  fret,  the  Eng.  '*  fraught  "  being  the 
same  word,  and  formerly  used  for  the  same  thing,  but  now 
only  as  an  adjective  =  "  laden  "),  the  lading  or  cargo  of  a  ship, 
and  the  hire  paid  for  their  transport  (see  Affreightment); 
from  the  original  sense  of  water-transport  of  goods  the  word  has 
also  come  to  be  used  for  land-transit  (particularly  in  America, 
by  railroad),  and  by  analogy  for  any  load  or  burden. 

FREIUGRATH.  FERDINAND  (1S10-1876),  German  poet, 
was  bom  at  Detmold  on  the  17th  of  June  iSio.  He  was  educated 
at  the  gymnasium  of  his  native  town,  and  in  his  sixteenth  year 
was  sent  to  Soest,  with  a  view  to  preparing  him  for  a  commercial 
career.  Here  he  had  also  time  and  opportunity  to  acquire  a 
taste  for  French  and  English  literature.  The  years  from  183 1 
to  1S36  he  spent  in  a  bank  at  Amsterdam,  and  1837  to  1839  in 
a  business  house  at  Barmen.  In  1838  his  Gedichte  appeared 
and  met  with  such  extraordinary  success  that  he  gave  up  the 
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idea  erf  a  commercial  life  and  resolved  to  devote  himself  entirely 
to  litexature.  His  repudiation  of  the  political  poetry  of  1841 
and  its  revolutionary  ideals  attracted  the  attention  of  the  king 
of  Prussia,  FVed^ck  William  IV.,  who,  in  1843,  granted  him 
a  pension  of  300  talers  a  year.  He  married,  and,  to  be  near  his 
friend  Emanuel  Getbel,  settled  at  St  Gear.  Before  long,  however, 
Freiligrath  was  himself  carried  away  by  the  rising  tide  of  liberal- 
ism. In  the  poem  Ein  Glaitbensbekenntnis  (1844)  he  openly 
avowed  his  sympathy  with  the  political  movement  led  by  his  old 
adversary,  Georg  Herwegh;  the  day,  he  declared,  of  his  own 
poetic  trifling  with  Romantic  themes  was  over;  Romanticism 
itself  was  dead.  He  laid  down  his  pension,  and,  to  avoid  the 
inevitable  political  posecution,  took  refuge  in  Switzerland. 
As  a  sequel  to  the  Glat^ensbekemUnis  he  published  C^a  iral  (1846) , 
which  strained  still  further  his  relations  frith  the  German 
authoritieB.  He  fled  to  London,  where  he  resumed  the  com- 
mercial life  he  had  broken  oB  seven  years  before.  When  the 
Revolution  of  1848  broke  out,  it  seemed  to  Freiligrath,  as  to  all 
the  liberal  thinkers  of  the  time,  the  dawn  of  an  era  of  political 
freedom;  and,  as  may  be  seen  from  the  poems  in  his  collection  of 
PolUiscke  vnd  soziaU  Gedichte  (1849-1S51),  be  welcomed  it  with 
unbounded  enthusiasm.  He  returned  to  Germany  and  settled 
in  Dttsseldorf;  but  it  was  not  long  before  he  had  again  called 
down  upon  himself  the  ill-will  of  the  ruling  powers  by  a  poem. 
Die  Tolen  an  die  Lebenden  (1848}.  He  was  arrested  on  a  charge 
of  lise-m^«sti,  but  the  prosecutifm  ended  in  his  acquittaL  New 
difficulties  arose;  his  association  with  the  democratic  movement 
rendered  him  an  object  of  constant  su^ncion,  and  in  1851  he 
judged  it  more  prudent  to  go  back  to  London,  where  he  remained 
until  1868.  In  that  year  he  returned  to  Germany,  settling  first  in 
Stuttgart  and  in  1875  in  the  neighbouring  town  of  Cannstatt, 
where  he  died  on  the  x8th  of  March  1876. 

As  a  poet,  Freiligrath  was  the  most  gifted  member  of  the 
German  revolutionary  group.  Coming  at  the  veiy  dose  of  the 
Romantic  age,  his  own  purely  lyric  poetry  re-echoes  for  the  most 
part  the  familiar  thoughts  and  imagery  of  his  Romantic  pre- 
decessors; but  at  an  early  age  he  had  been  attracted  by  the  work 
of  French  contemporary  poets,  and  he  reinvigorated  the  German 
lyric  by  grafting  upon  it  the  orientalism  of  Victor  Hugo.  In  this 
reamdliation  of  French  and  GermanromanticismlayFreiligrath's 
significance  for  the  devdopment  of  the  lyric  in  Germany.  His 
remarkable  power  of  assimilating  foreign  literatures  is  also  to 
be  seen  in  his  translations  of  English  and  Scottish  ballads,  of 
the  poetry  of  Bums,  Mrs  Hemans,  Longfellow  and  Tennyson 
{EngUsche  GedickU  aus  neuerer  Zeit,  1846;  The  Rose,  ThisiU 
and  Shamrock,  1853,  6th  ed.  1887);  he  also  translated  Shake- 
speare's Cymbelinef  Winter's  Tale  and  Ventts  and  Adonis,  as  well 
as  Longfellow's  Hiawatha  (1857).  Freiligrath  is  most  original 
in  his  revolutionary  poetry.  His  [>oems  of  this  class  suffer, 
it  is  true,  under  the  disadvantage  of  all  political  poetry— purely 
temporary  interest  and  the  imavoidable  admixture  of  much  that 
has  no  claim  to  be  called  poetry  at  all— but  the  agitator  Freili- 
grath, when  be  is  at  his  best,  displays  a  vigour  and  strength,  a 
power  of  direct  and  cogent  poetic  expression,  not  to  be  found  in 
any  other  political  anger  of  the  age. 

Freil^rath's  Gedichte  have  passed  throiu4i  some  tifty  editions,  and 
his  Gesammelte  DichtunMi,  first  published  in  1870,  have  reached  a 
sixth  edition  (1898).  Nachgelassenes  (including  a  translation  of 
Byron's  Afaseppa)  was  pubHshed  in  1883.  A  selection  of  Freili- 
grath's  best-known  poems  in  English  translation  was  edited  by  his 
daughter,  Mrs  Freihgrath-Kroeker,  in  1869;  also  Songs  of  a  Ra>olu- 
tionary  Epoch  were  translated  by  J.  L.  Joynes  in  1888.  Cp.  E. 
Schnudt-Wetssenfela,  F.  FreiUvaOi^  eine  Bioeraphie  (1876);  W. 
Buchner.  F.  Freiligrath,  ein  Dichterleben  in  Bnefen  (2  vols.,  1881); 
G.  Freiligrath,  Ertnnemngen  an  F.  PreUignUh  (1889);  P.  Besson, 
Freilip'tUk  (Paris,  1899);  K.  Richter,  FreHurath  als  Vbersetzer 
(1899).  Q.  G.  R.) 

FREnro,  JOHN  (1675-1728),  English  physician,  younger 
brother  of  Robert  Freind  (1667-1751),  headmaster  of  West- 
minster school,  was  bom  in  1675  at  Croton  in  Northamptonshire. 
He  made  great  progress  in  classical  knowledge  under  Richard 
Busby  at  Westminster,  and  at  Christ  Church,  Oxford,  under 
Dean  Aldrich.  and  while  still  very  young,  produced,  along  with 
Peter  Foulkes,  an  excellent  edition  of  the  speeches  of  Aescfaines 


and  Demosthenes  on  the  affair  of  Ctesiphon.  After  this  he  began 
the  study  of  medicine,  and  having  proved  his  scientific  attain- 
mexits  by  various  treatises  was  ^pointed  a  lecturer  on  chemistry 
at  Oxford  in  1704.  In  the  following  year  he  accompanied  the 
English  army,  uiuler  the  earl  oi  Peterborough,  into  Spain,  and 
on  returning  home  in  1707,  wrote  an  account  of  the  expedition, 
which  attained  great  popularity.  Two  years  later  he  published 
his  PrelecHones  chimicae,  which  he  dedicated  to  Sir  Isaac  Newton. 
Shortly  after  his  return  in  I7r3  from  Flanders,  whither  he  had 
accompanied  the  British  troops,  he  took  up  his  residence  in 
London,  where  he  soon  obtained  a  great  reputation  as  a  physidan. 
In  1716  he  became  fellow  of  the  college  of  phsrsicians,  of  which 
he  was  chosen  one  of  the  censors  in  171S,  and  Harveian  orator 
in  1720.  In  1 722  he  entered  parliament  as  memberforLaunceston 
in  Cornwall,  but,  being  suspected  of  favouring  the  cause  of  the 
exiled  Stuarts,  he  qwnt  half  <tf  that  year  in  the  Tower.  During 
his  imprisonment  he  conceived  the  plan  of  his  most  important 
work,  The  History  of  Physic,  of  wldch  the  first  part  appeared 
in  1725,  and  the  second  in  the  following  year.  In  the  latter  year 
he  was  appointed  physician  to  Queen  Caroline,  an  ofiice  which  he 
held  till  bis  death  on  the  36th  of  July  1728. 

A  complete  edition  of  his  Latin  works,  irith  a  Latin  translation  of 
the  History  of  Physic,  edited  by  Dr  John  W^n,  was  puUisbed  in 
London  in  1732. 

FRBIN8HEIM  [Fsezmsbektos],  JOHANH  (r6o&-x66o),  German 
dassical  scholar  and  critic,  was  born  at  Ulm  on  the  i6th  of 
November  1608.  After  studying  at  the  universities  of  Marburg, 
Giessen  and  Strassburg,  he  visited  France,  where  he  remained 
for  three  years.  He  returned  to  Strassburg  in  1637,  and  in 
1643  was  appointed  professor  of  eloquence  at  Upsala.  In  1647 
he  was  summoned  by  Queen  Christina  to  Stockholm  as  court 
librarian  and  historiographer.  In  1650  he  resumed  his  professor- 
ship at  Upsala,  but  early  in  the  following  year  he  was  obliged 
to  resign  on  account  of  ill-health.  In  1656  he  became  honorary 
professor  at  Heidelberg,  and  died  on  the  31st  ol  August  x66o. 
Freinsheim's  literary  activity  was  chiefly  devoted  to  the  Roman 
historians.  He  first  introduced  the  division  into  chapters  and 
paragraphs,  and  by  means  of  carefully  compiled  indexes  illus- 
trated the  lexical  peculiarities  of  each  author.  He  is  best  known 
for  his  famous  supplements  to  Quintus  Curtius  and  livy,  contain- 
ing the  missing  books  written  by  himself.  He  also  published 
critical  editions  of  Curtius  and  Florus. 

FREIRE.  FRANCISCO  JOSfi  (1719-1773),  Portuguese  historian 
and  philologist,  was  bom  at  Lisbon  on  the  3rd  of  January 
1719.  He  belonged  to  the  monastic  society  of  St  Philip  Neri, 
and  was  a  zealous  member  of  the  literary  association  known  as 
the  Academy  of  Arcadians,  in  connexion  with  which  he  adopted 
the  pseudonym  of  Candido  Lusitano.  He  contributed  much 
to  the  improvement  <^  the  style  of  Portuguese  prose  literature, 
but  his  endeavour  to  effect  a  reformation  in  the  national  poetry 
by  a  translation  of  Hwace's  Ars  foUica  was  less  succes^uL  The 
work  in  which  he  set  forth  his  opinions  regarding  the  vicious 
taste  pervading  the  current  Portuguese  prose  literature  is  entitled 
MaximassobreaArle  Oratoria  (1745)  and  is  preceded  by  a  dirono- 
logical  table  forming  almost  a  social  and  physical  history  of 
Portugal.  His  best  known  work,  however,  is  his  Vida  do 
Infante  D.  Henrique  (1758),  which  has  given  him  a  place  in  the 
first  rank  of  Portuguese  historians,  and  has  been  trandated  into 
French  (Paris,  1781).  He  also  wrote  a  poetical  dictionary 
{Diceionario  poetico)  and  a  translation  of  Racine's  Atkalie  (1762), 
and  his  Reflexions  sur  la  langue  porHtgaise  was  published  in  1842 
by  the  Lisbon  society  for  the  promotion  of  useful  knowledge. 
He  died  at  Mafra  on  the  5th  of  July  1773. 

FREISCHOTZ,  in  German  folklore,  a  marksman  who  by  a 
compact  with  the  devil  has  obtained  a  certain  number  of  bullets 
destined  to  hit  without  fail  whatever  object  he  wishes.  As  the 
legend  is  usually  told,  six  of  the  Freikugeln  or  "  free  bullets  " 
are  thus  subservient  to  the  marksman's  will,  but  the  seventh  is 
at  the  absolute  disposal  of  the  devil  himself.  Various  methods 
were  adopted  in  order  to  procure  possesion  of  the  marvellous 
missiles.  According  to  one  the  marksman,  instead  of  swallowing 
the  sacramental  host,  kept  it  and  fixed  it  on  a  tree,  shot  at  it 
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and  caused  it  to  bleed  great  drops  of  blood,  gathered  the  drops 
on  a  piece  of  cloth  and  reduced  the  whole  to  ashes,  and  then  with 
these  ashes  added  the  requisite  virtue  to  the  lead  of  which  his 
bullets  were  made.  Various  vegetable  or  animal  substances  had 
the  reputation  of  serving  the  same  purpose.  Stories  about  the 
Freischlitz  were  especially  common  in  Germany  during  the  14th, 
zStJi  and  x6th  centuries;  but  the  first  time  that  the  legend  was 
tamed  to  literary  profit  is  said  to  have  been  by  Apel  in  the 
Gesfmslefbuch  or  "  Book  <rf  Ghosts."  It  formed  the  subject 
of  Weber's  opera  Dee  PreischOlt  (1821),  the  libretto  of  which 
was  written  by  Friedrich  Kind,  who  had  suggested  Apel's  story 
as  an  excellent  theme  for  the  composer.  The  name  by  which  the 
Freischlitz  is  known  in  French  is  Robin  des  Bois. 

See  Kind,  PreyschUtAuch  (Leipzig,  1843);  Revue  des  deux  mondes 
(February  1855) ;  Grflsse,  Di»  Quelle  des  Freischilis  (Dresden,  1875). 

FREISINO,  a  town  of  Germany,  in  the  kingdom  of  Bavaria, 
on  the  Isar,  16  m.  by  rail  N.N.E.  of  Munich.  Pop.  (1905)  13,538. 
Among  its  eight  Roman  Catholic  churches  the  most  remarkable 
is  the  cathedral,  n^ch  dates  from  about  1x60  and  is  famous  for 
its  cuxious  aypt.  Noteworthy  also  are  the  old  palace  (rf  the 
bish(^  now  a  clerical  seminary,  the  theological  lyceum  and  Uie 
town-hall.  There  are  several  schools  in  the  town,  and  there  is  a 
statue  to  the  chronicler,  Otto  of  Freising,  who  was  bishop  here 
from  IJ38  to  1153.  Freising  has  manufactures  of  agricultural 
machinery  and  of  porcelain,  while  printing  and  brewing  are  carried 
on.  Near  the  town  is  the  site  of  the  Benedictine  abbey  of 
Weihenstephan,  which  existed  from  735  to  1803.  This  is  now 
a.  model  farm  and  brewery.  Freising  is  a  very  ancient  town  and 
is  said  to  have  been  founded  by  the  Romans.  After  being 
^lestroyed  by  the  Hungarians  in  955  it  was  fortified  by  the  emperor 
Otto  II.  in  976  and  by  Duke  Welf  of  Bavaria  in  Z083.  Abishopric 
was  establ^ed  here  in  734  by  St  CorbinianuSj  whose  brother 
^mbert  was  consecrated  second  btsfaop  by  St  Boniface  in  739. 
Later  on  the  bishops  acquired  considerable  territorial  power 
and  in  the  X7th  century  became  prin<^  of  the  Empire.  In 
iSo3  the  see  was  secularized,  the  bulk  of  its  territories  being 
assigned  to  Bavaria  and  the  rest  to  Salzbtu-g,  of  which  Freising 
had  been  a  suffragan  bishopric.  In  1817  an  archbishopric 
was  established  at  Freising,  but  in  the  following  year  it  was 
transferred  to  Munich.  The  occupant  of  the  see  is  now  called 
archbishop  of  Munich  and  Freising. 

See  C.  Meichelbeck,  Historiae  ^runi£«iMs  (Augsburg,  1724-1739, 
new  and  enlarged  edition  1854). 

FR£JUS«  a  town  in  the  deputment  of  the  Var  in  S.E.  France. 
Vop.  (,1906)  3430.  It  is  28)  m.  S.E.  of  Draguignan  (the  chief 
town  of  the  department),  and  23^  m.  S.W.  of  Cannes  by  rail.  It 

is  only  important  on  account  of  the  fine  Roman  remains  that  it 
contains,  for  it  is  now  a  mile  from  the  sea,  its  harbour  having  been 
silted  up  by  the  deposits  of  the  Argens  river.  Since  the  4th 
century  it  has  been  a  bishop's  see,  which  is  in  the  ecclesiastical 
province  of  Aix  en  Provence.  In  modem  times  the  neighbouring 
fishing  village  at  St  RaphaSl  (3)  m.  by  rail  S.E.,  and  on  the  sea- 
shore) has  become  a  town  of  4865  inhabitants  (in  1901] ;  in  1799 
Napoleon  disembarked  there  on  his  return  from  Egypt,  and  re- 
embarked  for  Elba  in  1814,  while  nowadays  it  is  much  frequented 
as  a  health  resort,  as  is  also  Valescure  (2  m.  N.W.  on  the  heights 
above).  The  cathedral  diurdi  in  part  dates  from  the  x2th  cen- 
ttuy,  but  only  smUl  portions  of  the  old  medieval  e[HScopal  palace 
are  now  visible,  as  it  was  rebuilt  about  1823.  The  ramparts  of 
the  old  town  can  still  be  traced  for  a  long  distance,  and  there 
are  fragments  of  two  moles,  of  the  theatre  and  of  a  gate.  The 
amphitheatre,  which  seated  13,000  spectators,  is  in  a  better  state 
of  preservation.  The  ruins  of  the  great  aqueduct  which  brought 
the  waters  of  the  Siagnote,  an  affluent  of  the  Siagne,  to  the  town, 
can  still  be  traced  for  a  distance  of  nearly  jg  m.  The  original 
hamlet  was  the  capital  of  the  tribe  of  the  Oxybii,  while  the  town 
of  Forum  Julii  was  founded  on  its  site  by  JuUus  Caesar  in  order 
to  secure  to  the  Romans  a  harbour  independent  of  that  of 
Marseilles.  Hie  buildings  ol  which  ruins  exist  were  mostly 
built  by  Caesar  or  by  Ai^ustus,  and  show  that  it  was  an  inq>ortuit 
naval  station  and  arsenal.  But  the  town  suffered  much  at  the 
hands  of  the  Arabs,  of  Barbary  pirates,  and  of  its  inhabitants. 


who  constructed  many  of  their  dwellings  out  of  the  ruined  Roman 
buildings.  The  ancient  harbour  (really  but  a  portion  of  the 
lagoons,  which  bad  been  deepened)  is  now  completely  silted 
up.  Even  in  early  times  a  canal  had  to  be  kept  open  by  perpetual 
digging,  while  about  1700  this  was  closed,  and  now  a  sandy 
and  partly  cultivated  waste  extends  between  the  town  and  the 
seashore. 

See  J.  A.  Aubenas,  Histoire  ie  Frijus  (Frfrjus,  1881) ;  Ch.  LenthMc, 
La  Propence  MariHme  oMderme  et  mcaeme  (Paris,  1880),  chap.  vU. 

(W.  A.  B.  C.) 

FREUNGHUTSEN,  FREDERICK  THEODORE  (1817-1885), 
American  lawyer  and  statesman,  of  Dutch  descent,  was  bom  at 
Millstone,  New  Jersey,  on  the  4th  of  August  1817.  His  grand- 
father, Frederick  Frelinghuysen  (1753-1804),  was  an  eminent 
lawyer,  one  of  the  framers  of  the  first  New  Jersey  constitution, 
a  S(^dier  in  the  War  of  Independence,  and  a  member  (1778-1779 
and  1782-1783)  of  the  Continental  Congress  from  New  Jersey, 
and  in  1793-2796  of  the  United  States  senate;  and  his  uncle, 
Theodore  (1787-1862),-  was  attomey-genmd  of  New  Jersey 
from  x8x7  to  1829,  was  a  United  StiUes  senator  from  New 
Jersey  in  Z829-X835,  was  the  Whig  candidate  Ua  vice-president 
on  the  Clay  ticket  in  X844,  and  was  diancellor  of  the  university 
of  New  York  in  1839-1850  and  president  of  Rutgers  Colle^ 
in  1850-1863.  Frederick  Theodore,  left  an  orphan  at  the  age  of 
three,  was  adopted  by  his  uncle,  giuduated  at  Rutgers  in  1836, 
and  Studied  law  in  Newark  with  his  uncle,  to  whose  practice 
he  succeeded  in  1839,  soon  after  his  admission  to  the  bar.  He 
became  attorney  for  the  Central  Railroad  of  New  Jersey,  the 
Morris  Canal  and  Banking  Company,  and  other  corporations, 
and  from  x86x  to  X867  was  attorney-general  of  New  Jersey. 
In  1861  he  was  a  delegate  to  the  pea(»  congress  at  Washington, 
and  in  1866  was  ^qminted  by  the  govenun*  of  New  Josey,  as 
a  RqpuUican,  to  fiU  a  vacancy  in  the  United  States  senate. 
In  tlw  winter  of  1867  he  was  dected  to  fill  the  unaq>ired  term, 
but  a  Democratic  majority  in  the  legislature  prevented  his 
re-election  in  i86g.  In  1870  he  was  nominated  by  President 
Grant,  and  confirmed  by  the  senate,  as  United  States  minister 
to  Ens^land  to  succeed  John  Lothrop  Motley,  but  declined  the 
mission.  From  1871  to  1877  he  was  again  amember  erf  the  United 
States  senate,  in  whidi  he  was  prominent  in  debate  and  in  com- 
mittee work,  and  was  chairman  of  the  committee  on  foreign 
affairs  during  the  Alabama  Claims  n^otiarions.  He  was  a  strong 
opponoit  of  the  reconstruction  measures  of  President  Johnson, 
for  whose  conviction  he  voted  (on  most  of  the  ^cific  chaq^) 
in  the  impeachment  tri^.  He  was  a  m«nber  of  the  joint  com- 
mittee whidi  drew  up  and  r^rted  (1877)  the  Electcnral  Com- 
mission BiU,  and  subsequently  served  as  a  member  of  the  com- 
mission. On  the  i3th  of  December  i88x  he  was  appointed 
secretary  of  state  by  President  Arthur  to  succeed  James  G. 
Blaine,  and  served  until  the  inai^ration  of  President  Cleveland 
in  1885.  Retiring,  with  his  health  impaired  by  overwork,  to 
his  home  in  Newark,  he  died  there  on  the  30th  of  May,  less  than 
three  months  after  relinquishing  the  cares  of  office. 

FREMANTLE,  a  seaport  of  Swan  county.  Western  Austrab'a, 
at  the  mouth  of  the  Swan  river,  12  m.  by  rail  S.W.  of  Perth. 
It  is  the  terminus  of  the  Eastern  railway,  and  is  a  town  of 
some  industrial  activity,  shipbuilding,  so^boiling,  saw-milling, 
smelting,  iron-founding,  furniture-making,  flour-milling,  brewing 
and  tanning  being  its  chief  industries.  The  harbour,  by  the 
constmction  of  two  long  moles  and  the  blasting  away  of  the  rocks 
at  the  bar,  has  been  rendered  secure.  The  English,  French  and 
German  mail  steamers  call  at  the  port.  Fremantle  became  a 
municipality  in  1871;  but  there  are  now  three  separate  munici- 
palities— Fremantle,  with  a  population  in  iqoi  of  14,704; 
Fremantle  East  (2494) ;  and  Fremantle  North  (3346).  At  Rott- 
nest  Island,  off  the  harbour,  there  are  government  salt-works 
and  a  residence  of  the  governor,  also  penal  and  reformatory 
establishments. 

PRtelET,  EMMANUEL  (X824-  ),.  French  sculptor,  bom 
in  Paris,  was  a  nephew  and  pi^  of  Rude;  he  chiefly  devoted 
himself  to  animal  sculpture  and  to  equestrian  statues  in  armour. 
His  earliest  work  was  in  scientific  lithography  (osteology),  and 
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&»  a  while  he  aent4  ^  tinwtf  ^  ftdirniily  itt  Uie  gtuBMHoe  «^ 

of  "  painter  .to  the  MoE)gue."  In  1843  he  ttat  to  the  Sakm  a 
study  of  a  "  Gac^e,"  and  after  that  date  woa  vety.  pndific  in  his 
works.  Hia  "  Wounded  Bear  "  and  "  Wounded  Dog  "  were 
produced  in  1S50,  and  the  Luxembourg  Museum  at  once  secured 
thi^  striking  example  of  his  work.  From  1855  to  1859  Fr£miet 
was  engaged  on  a  series  of  military  statuettes  for  Napoleon  Uh 
He  produced  his  equestrian  statue  of  "  Napoleon  I."  in  1868, 
and  of "  Louis  d'Orl^ans"  ini869(attheGh&teaudePierrefonds) 
and  in  1874  the  first  equestrian  statue  of  "  Joan  of  Arc/'  erected 
in  the  Place  des  Pyramides,  Paris;  this  he  aftorwaids  (1889) 
replaced  with  another  and  still  finer  version.  In  the  meanwhile 
he  had  exhibited  his  masto^  "  Gorilla  and  Woman  "  which  w<m 
him  a  medal  ci  honour  at  the  Salon  1887.  Of  the  same 
characto:,  and  even  more  remaritable,  is  his  "  Omang-Outuigs 
and  Borneo  Savage  "  oi  1895,  a  commissicm  from  the  Paris 
Museum  of  Natural  History.  Fr€miet  also  executed  the  statue 
of  "  St  Michael "  lor  the  summit  of  the  spire  of  the  £glise 
St  Michel,  and  the  equestrian  statue  of  Velasquez  fot  the  Jardin 
de  I'Infante  at  the  Ix>uvTe.  He  became  a  member  of  the 
Acad£mie  des  Beaux-Arts  in  1893,  and  succeeded  Baiye  as 
pn^essor  of  animal  drawing  at  the  Natural  History  Museum  of 
Paris. 

FRfiHONT,  JOHN  CHARUtS  (1815-1890),  American  explorer, 
soldia  and  political  leader,  was  bom  in  Savannah,  Georgia,  on 
the  3ist  of  Jaauary  i8x$.  I£a  father,  a  native  (tf  France,  died 
when  the  Ix^  was  in  his  sixth  year,  and  bis  mother,  a  monber  of 
anaristocratic  Virginia  bunily,  tbesk  removed  to  Charleston,  South 
Can^ina.  In  xSaS,  after  a  year's  ^>ecial  pr^uation,  yotmg 
Fr^ont  entered  the  junior  class  of  the  college  of  Charleston, 
and  here  displayed  marked  ability,  e^>eciaUy  in  mathematics; 
but  his  irr^ulai  attendance  and  disregard  of  college  discy>line 
led  to  his  expulsion  from  the  institution,  which,  howevex,  confored 
upon  hjm  a  degree  in  1836.  In  1833  he  was  appointed  teacher 
of  mathematics  on  board  the  sloc^  of  war  "  Natches,  "  and  was 
so  engaged  during  a  cruise  along  the  South  American  coast 
whidi  was  continued  for  about  two  and-  a  half  years.  Soon 
after  returning  to  Charleston  he  was  appointed  professor  of 
mathematics  in  the  United  States  n&vy,  but  he  chose  instead  to 
serve  as  assistant  en^eer  <tf  a  survey  undestakw  chiefly  for 
the  purpose  finding  a  pass  throu^  the  moimtains  for  a  pro- 
posed railway  from  Charleston  to  Cincinnati.  In  Jtily  1838  he 
was  appointed  second  lieutenant  of  Topographical  Engineers  in 
the  United  States  anny,  and  for  the  next  three  years  he  was 
assistant  to  the  French  explorer,  Jean  Nicholas  Nicollet  (1786- 
1843),  employed  by  the  war  departmait  to  survey  and  map  a 
large  part  of  the  country  lying  brtween  the  upper  waters  of  the 
Miasi8SQ)pi  and  Missouri  rivers.  In  1841  Fr^numt  surveyed,  for 
the  government,  the  lower  course  of  the  Des  Moines  river.  In 
the  same  year  he  married  Jessie,  the  dau^tex  <d  Senat^ur  Thomaa 
H,  Benton  <rf  Missouri,  and  it  was  in  no  snail,  mearare  through 
Benton's  influence  with  the  govenunrat  that  Fr6mont  was 
enabled  to  accomplish  within  the  not  few  years  the  exploration 
of  much  of  the  territory  between  the  Mississii^i  Vailey  and  the 
Pacific  Ocean. 

When  the  claim  of  the  United  States  to  the  Oregon  tenitory 
was  being  strengthened  by  occiqiation,  Fr^ont  was  sent,  at 
his  urgent  request,  to  explore  the  frontier  beyond  the  Missouri 
river,  and  e^ieciaUy  the  Rocky  Moimtains  in  the  vicinity  of  the 
South  Pass,  through  which  the  American  immigrants  travelled. 
Within  four  months  (1843)  he  surveyed  the  Pass  and  ascended 
to  the  summit  of  the  highest  of  the  Wind  River  Mountains,  since 
known  as  Fremont's  Peak,  and  the  interest  uouaed  his 
descriptions  was  sudi  that  in  the  next  year  he  was  sent  on  a 
second  expedition  to  ccmqilete  the  survey  across  the  continent 
along  the  line  of  travel  from  Missouri  to  the  mouth  of  the  Cohunbia 
river.  This  time  he  not  only  carried  out  his  instructions  but, 
by  further  explorations  together  with  interesting  descriptions, 
(hspelled  general  ignorance  with  respect  to  the  main  features  of 
the  country  W.  of  the  Rocky  Mountains:  the  Great  Salt  Lake, 
the  Great  Basin,  the  Sierra  Nevada  Mountains,  and  the  fertile 
river  basins  of.  the  Mexican  fnovinoe  of  C^Ufoiniia. 
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His  i^ort  <^  thb  CEipodititrti  ttpon.hia  return  to  Whahihgtimi 
D.C.,  in  1844,  aroused  mudi  soflieitade  for  CatiftHrma,  which,  it 
was  feared,  might,  in  the  event  of  war  then  tbreatcning  betweeii 

the  United  States  and  Mexico,  be  seized  by  Great  Britain.  In 
the  spring  of  1845  Fremont  was  despatched  on  a  third  expedition 
for  the  professed  purposes  of  fairther  exploring  tlie  Great  Basin 
and  the  Paciflc  Coast,  and  M  discovoing  the  easiest  lines  of 
communication  between  them,  as  wdl  as  for  the  secret  purpose 
of  asusting  the  United  States,  in  case  of  war  with  Mexico,  to 
gain  possession  of  California.  He  and  his  party  of  sixty'two 
arrived  there  in  January  1 846.  Owmg  to  the  nmnber  (A  American 
immigrants  who  had  settled  in  Califonua,  the  Mexican 
authorities  there  bocune  su^Mooua  and  hostile,  and  ordered 
Frfimont  out  of  the  province.  JnaUad  of  obeying  he  pitched 
his  ean^  near  the  summit  <rf  a  mountain  overiooking  Hcmtercy, 
fortified  his  posititm,  and  raised  the  United  States  fl^  A  few 
days  later  he  was  proceeding  toward  the  Oregon  border  when 
new  instructions  from  Waahingt<m  caused  him  to  retrace  his 
steps  and,  perhaps,  to  consider  plans  for  provoking  war.  The 
extent  of  lUs  responsibility  for  the  events  that  ensued  is  not 
wholly  clear,  and  has  been  the  subject  of  much  controversy; 
his  defenders  have  asserted  that  he  was  not  responsible  for  the 
smure  of  Sonoma  or  for  the  so-called  "  Bear-Hag  War  ";  and 
that  be  idayed  a  creditable  part  throughout.  (For  an  opposite 
view  see  Cjujzoknxa.)  Commodore  John  D.  Sloat,  after  seuang 
Monterey,  tnnsf acred  his  onnmand  to  Ccmunodore  Robert 
Fidd  Stockton  (1795-1S66),  irito  made  Fr£mont  majot  of  a 
battalion;  and  I^JanAary  1847  Stockton  and  Fr&mmt  cranpleted 
the  conquest  of  California.  In  the  meantime  Graieral  Stephen 
Watts  Kearny  (1794-1S48)  had  been  s«it  by  the  Government 
to  conquer  it  and  to  establish  a  govemmenL  Tliis  created  a 
conflict  of  authority  between  Stockton  and  Kearny,  both  of 
whom  were  Fremont's  superior  officers.  Stockton,  ignoring 
Kearny,  commissioned  Fr&mont  military  commandant  and 
governor.  But  Kearny's  authority  being  confirmed  about  the 
ist  of  April,  Fremont,  for  repeated  acts  of  disobedience,  was 
sent  under  arrest  to  Washington,  where  he  was  tried  by  court- 
martial,  found  guilty  (January  1847)  of  mutiny,  disobedience 
and  conduct  prejudicial  to  military  discipline,  and  sentenced 
to  dismissal  from  the  service.  Pre^dent  Polk  approved  of  the 
verdict  except  as  tomutiny,  but  remitted  thepcnalty,  whoeupoB 
Fremont  resigned. 

With  the  mountain-travKsed  regk>n  he  had  heea  exploring 
acquired  by  the  United  States,  Fremont  was  eager  for  a  railway 
from  the  Atlantic  to  the  Pacific,  and  in  October  1848  he  set  out 
at  his  own  and  Senator  B«iton's  expense  to  find  passes  for  such 
a  railway  along  a  line  westward  from  the  headwaters  of  the  Rio 
Graiule.  But  he  had  not  gone  far  when  he  was  led  astray  by  a 
guide,  and  after  the  loss  of  his  entire  outfit  and  several  of  ha 
men,  and  intoise  suffaing  ot  the  survivcKS  fnmi  cold  and  hunger, 
he  turned  southward  through  the  valley  of  the  Rio  Grande  and 
then  westward  through  the  valley  of  the  Gila  into  southon 
California.  Late  in  the  year  1S53,  however,  he  returned  to  the 
place  where  the  guide  had  led  him  astray,  foimd  passes  throuf^ 
the  mountains  to  the  westward  between  latitudes  37**  and  38** 
N.,  and  arrived  in  San  Francisco  early  in  May  1854.  From  the 
conclusion  of  his  fourth  expedition  until  March  1S55,  when  he 
removed  to  New  York  dty ,  he  Uved  in  California,  and  in  December 
1849  was  dected  one  of  the  first  two  United  States  senators  from 
the  new  state.  But  as  he  drew  the  short  teim,  he  served  only 
from  the  roth  of  September  1850  to  the  3rd  of  Mudi  185X. 
Although  a  candidate  for  re-electicHi,  he  was  defeated  by  the 
pro-slavery  party.  His  oppoution  to  slavery,  however,  toffether 
with  hispGpulaxky-^w<ml^  the  successes,  hardships  and  dang«s 
of  lu5  «q^ring  opeditions,  and  by  his  part  in  Uie  conquest  of 
California— led  to  his  nomination,  largely  on  the  ground  of 
"  availability,"  for  the  presidency  in  1856  by  the  Republicans 
(this  being  their  first  presidential  campaign),  and  by  the  National 
Americans  or  "  Know-Nothings."  In  the  ensuing  election  he 
was  defeated  by  James  Buchanan  by  174  to  114  electoral  votes. 

Soon  after  the  Civil  War  began,  Fremont  was  appointed 
major-general  and  {klaoed  in  command  of  the  weston  departmeiA 
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with  headquarteis  at  St^Louis,  but  Us'laefeiof  judgment  and 
of  adminiatvEtive  abffity  isoOD  became' apparent,  the  affairs  of 
his  department  fdl  iato  disorder,  and  E^mont  seems  to  ham 
been  easily  duped  by  dishonest  contractors  whom  he  trusted. 
On  the  30th  of  August  z86i'  he  issued  a  proclamadon  in  which 
he  declared  the  property  of  Missourians  in  rebellion  confiscated 
and  their  slaves  emancipated.  For  this  he  applauded  by 
the  radical  Repufolicai:^  but  his  action  was  contrary  to  an  act 
of  congress  of  the  6th  of  August  and  to  the  policy  erf  the  Adminis- 
tration^ On  the  izth  of  September  Pte^dent  Lincoln,  who 
r^arded  the  action  as  premature  and  vho  saw  that  it  might 
alienate  Kentucky  and  other  border  states,  whose  adherence  he 
#as  trying  to  securej  annulled' these  dedaiations. '  Impdled  by 
serious  charges  against  Fifokont,  the  pre^dent  sent  Mont- 
gomery Blair,  the  postmaster^fenerali  and'Montgomeiy  C.  Meigs, 
the  quartermaster-general,  to  investigate  the  di^Murtment;  they 
reported  that  Fr^ontS  toanagement  was  extravagant 
inefficient;  and  in  November  be  was  removed.  Out  <rf  con- 
sideration for  the  "  Radicals,"  however,  Fremont  was  placed  in 
comm^d  of  the  Mountain  Department  of  Virginia^  Kentucky 
and  Tenne^e.  In  the  spring  and' summer  of  1S63  he  coKiperated 
with  General  N:  P.  Banks  ag^nst  "  Stonewall  "  Jackson  in  the 
Sb«iandoah  Valley,  biit  showed  little  ability  as  a  oomniander,  was 
d^eated  by  General  Ewell  at  Cross  Keys,  and  when  his  troops 
*epe  united  with  those  of  Generals  Banks  and  McDowell  to  form 
the  Army  of  Vfr^nia,  of  wUch  General  John  Pope  was  placed 
in  command,  Fv^moiit  decBned  to  setye  imder  Pope,  whom  he 
ootraflked,  uud  retired  fircmi  active  sendee.'  '  On  the  jist  irf  May 
1864.  he  was  nominated  for  the  presidency  by  a  radiical' faction 
of  the  Republican  party,  oppt^ed  to  President  Lincoln,  but 
Ms  following  was  so  small  that  on  the  21st  of  September  he  with- 
drew from  the  contest.  From  1878  to  1881  he  was  giSvernor  of 
tiie  territory  of  Arizona,  and  in  the  last  year  of  his  Kfe  he  was 
appointed  by  act  of  congress  a  major-general  and  placed  on  tbe 
retired  list.   He  died  in  New  York  on  the  13th  of  July  1890. 

See  J.  C.  Fr^moiat,  Report  of  the  Exploring  Expedition  to  the  Ro<^ 
M9tmiains,  and  to  Oregon  and  Norui:  California,  1843-1844. 

(Washington,  18^):  Fremont's  Memoirs  of  my  Life  (New  York, 
1887);  and  j.  Bigelow,  Memoirs  of  the  Life  and  PmHc  Services 
of  John  C:  FrSmotU  (New  York,  1856). 

'  FREMONT,  a  dty  afid  Uie  coanty-«eat  of  Dodge  oounty, 
Nebraska,  U.S.A.,  about  37  m.  N.W.  of  Ouaha,  on  the  N.  bank 
of  the  Platte  river,  which  here  abounds  in  picturesque '  bhiffs 
and  wooded  islands.  '  Pop.  (1890)  6y47;  (1900)  7241  (1303 
foreign-bom);  (igto)  87^8.  '  It  is  on  the  main  line  of  the  Union 
Pacific  railway,  on  ■  a  branch  of  the  Chicago,  Burlington  & 
Quincy  system,  and  on  the  main  western  line  of  the  CWcago  & 
North- Western  railway,  several  branches  of  which  (including  the 
formerly  independent  Fremont,  Elkhom  &  Missouri  Valley  and 
the  Sioux  City  &  Pacific)  converge  here.  The  dty  has  an  attrac- 
tive situation  and  is  beautifully  shaded.  It  has  a  public  library 
and  is  the  seat  of  the  Fremont  College,  Commercial  Institute 
and  School  of  Pharmacy  (1875),  a  private  institution.  There  is 
ooAsideTable  local  trade  with  the  rich  faimteg  country  of  the 
Platte  and  Elkhom  valleys;  and  the  wholesale  gram  interests  are 
especially  important.  Among  the  manufactures  are  flour, 
carriages,  saddlery,  canned  vegetables,  furniture,  incubators 
and  beer.  The  city  own&  and  operates  its  electric-lighting  plant 
and  water-works.  Fremont  was  founded  in  1S56,  and  became 
the  county-seat  in  1 860.  It  was  chartered  as  a  city  (second-class) 
in  1871,  and  became  a  dty  of  the  first  class  in  1901. 

FREMONT,  a  dty  and  the  county-seat  ot  SandU^y  county, 
Ohio,  U.S.A.,  on  the  Sandusky  river,  30  m.  S.E.  of  Toledo. 
Vop.  (1890)  7141;  (1900) '8439,  of  triwHn  T074  were  foreign-bom; 
(1910  census)  9939-  Fremont  is  served  by  the  Lake  Shore  & 
Michigan  Southern,  the  Lake  Shore  Electnc,  the  Lake  Erie 
&  Western,  and  the  Wheeling  &  Lake  Erie  railways.  The  river 
is  navigable  to  this  point.  Spiegel  Grove,  the  former  residence  of 
Kuth^ord  B;  Hayes,  is  of  interest,  and'  the  dty  has  a  public 
library  (ii*73)  and  parks,  ii  large  measure  the  gifts  of  his  unde, 
Satdis  Birchard.  Fremont  is  situated  m  a  good  agricultural 
region;  oil  and  natural  gas  abound  in  the  vidnity;  and  the  dty 
has  various  maaufacturea,  including'  boilers,'  ^eciro-carbonsi 


cutlCflT^  xteieks,  agiicttltarid  implwieftts,  stoves'  and  ranges; 
safety  tamts,  tattiage'mons,  sash,  doors,  Uindi,  furniture,  beet 
sugar,  dialled  Vegetables,  malt  extract,  gartors  and  suspenders. 
Tlie'  total  factory  product  was  v^ued  at  t>,833,3Ss  in  1905, 
au''  increase  of  33  •<%  over  that  of  1900.  Fremont  is  on  the  site 
of  a  favoiuite  abode  of  the  Indians,  and  a  trading  post  was  at 
times  maintained  here;  but  the  place  is  best  known  in  history  as 
the  site  of  Fort  Stephenson,  erected  during  the' War  of  xSiz^ 
and  on  the  2nd  of  August  1813  gallantly  and  successfully  defended 
by  Major  George  Croghan  (1791-1849),  with  160  men,  against 
about  1000  Briti^  aud  Indians  under  Brigadier-Gener^  Henry 
A.  Proctor.  In  1906  Cro^an's  remains  were  re-4nterted  on  the 
site  of  the  old  fort;  Untfl  t849,  wheU  the  present  name  was 
adopted  in  h(mour  of  J.  C.  Fremont,  the  i^ce  was  known  tA 
Lower  Sanduidcy;  it  was  incorporated  as  a  'vfll^  in  1829 
and  Was  first  chart«%d  as  a  dty  in  1867. 

FRAMT.  EDMONIX  (18x4-^1894),  French  chemist,  was  bora 
at  Versailles  on  the  29th  of  Febmary  1814.  Entering  Gay- 
Lussac's  kboratory  in  1831,  he  became  pripardi^r  &X.  the  Eicote 
Pt^ytechnique  in  1834  and  at  the  College  de  France  in  1837. 
His  next  post  was  tliat  of  ripetUeur  at  the  £kx)le  Polytechnique, 
where  in  1846  he  was  appointed  professor,  and  in  1850  he  suc- 
ceeded Gay-Lussac  in  the  chair  of  chemistry  at  the  Museum 
d'Histjoire  Naturelle,  of  which  he  was  direct©r,'ih  succession  to 
M:  E.  Cfaevreul,  from  1879  to  1891.  Hedied  at  Paris  on  the  3Td 
tA  Februarji^  i894<'  His  work  Included  investigadons  of  osmic 
a«idf  of  the  {erra;tes,  stannates,  plumbates,  tuc^  and  of  oame, 
attempts  to  obtalu  free  fluorime  by  the  electrolysis  of  fused 
fluorides,  and  ^e  discovery  of  anhydrous  hydrofluoric  add  and 
of  a  series  of  Ocides  sulphazoiis,  the  predse  nature  of  whidi  long 
remained  a  matter  of  discussion.  He  also  studied  the  colouring 
matters  of  leaves  and  flowers,  the  composition  of  bone,  cerebral 
matter  and  other  animal  substances,  and  the  processes  of  fen- 
mentation,  in  regard  to  the  nature  of  which  he  was  an  opponent  of 
Pasteur's  views.  Keenly  alive  to  the  importance  of  the  technical 
applicatioi»  of  chemistry,  be  devoted  special  attention  as  a 
teacher  to  the  training  cf  industrial  chemists.  In  this  field  he 
contributedtto  our  knowledge  of  the  manufacture  of  iron  and  sted^ 
suli^uric  add,  glass  and  paper,  and  in  particular  worked  at  the 
saporiEicatitNk  fats  with  sulphuric  add  and  the  utilization  of 
paimitic  add  for  candle-making.  In  the  later  years  of  his  life 
he  applied  himftelf  :to  the  problem  of  obtaining  alumina  in  the 
crystalline  form,  and  succeeded  in  making  rubies  identical  with 
the  natural  gem  not  merely  in  chemical  composition  but  also  in 
physical  properties. 

FRENCH,  I^IEL  CHESTER  (1850-  ),  American  sculptor, 
wafe  bom  at  Exeter,  New  Hampshire,  on  the  20th  of  April  1850, 
the  son  of  Henry  Flagg  French,  a  ta'wyer,  who  for  a  time  was 
assistant-secretary  of  the  United  States  treasury.  After  a  year 
at  the  Massachusetts  Institute  of  Technology,  French  spent  a 
month  in  the  studio  of  John  Q.  A.  Ward,  then  began  to  work  on 
commissions,  and  at  tike  age  of  twenty-three  recdved  from  -the 
town  of  Concord,  Massachusetts,  an  order  for  his  well-known 
stattte  "  Tbe  Minute  Mail,"  whioh  was  unveiled  (April  19, 1875) 
on  the  centenary  of  the  battle  of  Concord.  Previously  Frendi 
had  gone  to  Florence,  Italy,  where  he  spent  a  year  ■with  Thomas 
Ball.  French's  best -known  work  is  "  Death  Staying  the  Hand  of 
tbe  Sculptor,"  a  memorial  for  the  tomb  of  the  sculptor  Martin 
Milmore,  in  the  Forest  Hills  cemetery,-  Boston ;  this  received  a 
medal  of  honotir  at  Paris,  in  1900.  Among  Us  other  works  are: 
a  monument  to  John  Boyle  O'Reilly,  Boston;  "  Gen.  Cass," 
National  Hall  of  Statuary,  Washington;  "  Dr  Gallaudet  and  his 
First  Deal-Mute  Pupil,"  Washington;  the  colossal  *'  Statue 
of  the  Republic,"  for  the  C<dumbian  'Exposition  at  Chicago; 
statues  of  Rufua  Chotte  (Boston),  John  Harvard  (Cambridge, 
Mass.),  and  Thomas  Starr  King  (San  Frandsco,  California),  a 
memorial  to  the  architect  Richard  M.  Hunt,  in  Fifth  Avenue, 
opposite  the  Lenox  library.  New  York,  BtA  a  large  "Alma 
Mater,"  near  the  approach  to  Columbia  Univeraty,  New  York. 
In  collaboration  with  Edward  C.  Potter  he  modelled  the 
"  Washington,"  preheated  to  France  by  the  Dau^ters  of  tbe 
American  Rev^tttto»}'  the'"General  Grant  "itt'FainnottDt  Park, 
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Philadelphia,  a&d  the  "  General  Joseph  Hooker  "  ih  Bo^on. 
French  became  a  number  of  the  National  Academy  iif  Design 
(iQoi),  the  National  Sculpture  Society,  the  Architfectural  League, 
and  the  Accademia  di  San  Luca,  of  Rome. 

FRENCH,  NICHOLAS  (1604-1678),  bishop  of  Ferns,  was  an 
Irish  political  pamphleteer,  who  was  born  at  Wexford.  He 
was  educated  at  Louvain,  and  teturning  to  Ireland ,  became  a 
priest  at  Wexford,  and  before  1646  was  appointed  bishop  of 
Ferns.  Having  taken  a  prominent  part  in  the  poUtical  disturb- 
ances of  this  period,  French  deemed  it  prudent  to  leave  Ireland 
in  1651,  and  the  remainder  of  his  Iffe  was 
passed  on  the  continent  of  Europe.  Uc^  aciud 
as  coadjutor  to  the  archbishops  of  Santiago 
de  Compostella  and  Paris,  and  to  the  biahop 
of  Ghent,  and  diied  at  Ghent  on  the  of 
August  1678.  In  1676  he  published  his  attack 
on  James  Butler,  marquess  of  Ormonde, 
entitled  "The  Unkinde  Desertor  of  Loyall 
Men  and  True  Frinds,"  and  shortly  afterwards 
"  The  Bleeding  Iphigenia."  The  most  im 
portant  of  his  other  pamphlets  is  the  "Narrative 
of  the  Earl  of  Clarendon's  Settlement  and  Sale 
of  Ireland  "  (Louyain,  1668). 

The  Historical  Works  of  Bishop  Freni-h,  com- 
prising the  three  pamphlets  already  rafntions'i! 
and  some  letters,  were  published  by  S.  H.  Bindon 
at  Dublin  in  1846.  See  T.  D.  McGtc,  htsh 
Writers  of  the  17th  Century  (Dublin,  i84fij; 
J.  T.  Gilbert,  Contemporary  History  of  Afasn  in 
Ireland,  1641-1653  {Dubtin,  1879-1880):  and  T. 
Carte,  Life  of  Janus,  Duke  of  Ormond  {new  cd., 
Oxford,  1851). 

FRENCH  CONOOf  the  general  name  of  the 
French  possessions  in  equatorial  Africa.  They 
have  an  area  estimated  at  700,000  sq.  m,,  with 
a  population,  also  estimated,  of  6,ooo.cmm  to 
10,000,000.  The  whites  numbered  (igoG)  1J7S, 
of  whom  502  were  oflScials.  French  Conga,' 
offidally  renamed  French  Equatorial  AhHir,\ 
in  1910,  comprises — (i)  the  Gabun  Colony, 
(2)  the  Middle  Congo  Colony,  (3)  the  Ubiuigi- 
Sbari  Circumscription,  (4)  the  Chad  Circum- 
scription. The  two  last-named  divisions  fcnn 
the  Ubangi-Shari-Chad  Colony. 

The  present  article  treats  of  French  Congo 
as  a  unit.  It  is  of  highly  irr^tUar  shape.  It 
is  bounded  W.  by  the  Atlantic,  N.  by  the  (Spanish)  Muni 
River  Settlements,  the  Gertnan  colony  of  Cameroon  and  the 
Sahara,  E.  by  the  Anglo-Egyptian  Sudan,  and  S.  by  Belgian 
Congo  and  the  Portuguese  territory  of  Kabinda.  In  the  greater 
part  of  its  length  the  southern  frontier  is  the  middle  course  of 
the  Congo  and  the  Ubangi  and  Mbomu,  the  chief  northern 
affluents  of  that  stream,  but  in  the  south-west  the  frontier 
keeps  north  of  the  Congo  river,  whose  navigable  lower  course 
is  partitioned  between  Belgium  and  Portugal.  The  coast  line, 
some  600  m.  long,  extends  from  5"  S.  to  i"  N.  The  northern 
frontier,  starting  inland  from  the  Muni  estuary,  after  skirting  the 
Spanish  settlements  follows  a  line  drawn  a  little  north  of  2°  N. 
and  extending  east  to  16"  E.  North  of  this  Une  the  country  is 
part  of  Cameroon,  German  territory  extending  so  far  inland  from 
the  Gulf  of  Guinea  as  to  approach  within  130  m.  of  the  Ubangi. 
From  the  intersection  of  the  lines  named,  at  which  point  French 
Congo  is  at  its  narrowest,  the  frontier  runs  north  and  then  east 
until  the  Shw  is.  reached  in  10°  40'  N.  The  Shari  then  forms  the 
frontier  up  to  Lake  Chad,  wheye  French  CpngQ  joms  the  Saharan 
regions  of  French  West  Africa.  The  eastern  frontier,  separating, 
the  colony  from  the  Anglo-Egyptian  Sudan,  is  the  water-parting 
between  the  Nil&and  the  Congo.  The  Mahommedan  sultanates 
of  Wadai  and  Bagirmi  occupy  much  of  the  northern  part  of 
French  Congo  (see  Wadaj,  and  Bagirw).  ,      -  , 

Phyacal  ■  Peaiures.—'ThK  coast  UnC,  beghuiii«:  in  the  north  at 
Corisco  Bay,  is,  sl^ortly  afterwards  some)vhat  deeply  indented  by 
the  estuary  of  the  Gabun,  south  of  which  "the  shore  runs  in'  a  nearly 


straight  line  until  the  delta  . of  the  OgDw6  is  reached,  where  Cape 
Lopez  projects  N.W.  From  this  point  the  coast  trends,  uniformly 
S.£.  without  presenting  any  striking  features,  though:  the  Bay  of 
Mayumba,  the  roadstead  of  Loango,  aad  the  Pointe  Noire,  may  be 
mentioned.  A  large  proportion  01  the  coast  region  is  occupied  by 
primeval  forest,  with  trees  rising  to  a  height  of  150  and  200  ft.,  but 
there  is  a  considerable  variety  of  scenery — open  lagoons,  matigrovc 
swamps,  scattered  clusters  of  trees,  park-like  reacbM,  dense  waUsof 
tangled- underwood  along  the  rivers,  prairies  of  tall  grass  asd  patches 
of  cultivation.  Behmd  the  coast  region  is  a  ridge  which  rises  from 
.3000  to  4500  ft.,  called  the  Crystal  Mountains,  then  a  plateau  with 
an  elevation  varying  from  1500  to  S800  ft.,  cleft  with  deep  river' 


,valleys,  the  walls  of  which  are  friable,  almost  vertical,  add  in  some 
places  760  ft.  high. 

The  coast  rivfera  flowing  into  the  Atlantic  cross  four  ten^aces. 
On  the  faij^ia'  portion  of  the  plateau  their  course  is  over  bare  sand; 
on  the  second  terrade,  from  1200  to  2000  ft.  high,  it  is  over  wide 
grassy  tracts;  then,  for  some  100  hi.,  the  rivers  pass  through  virgin 
forest,  and,  l^ly,  they  cross  the  shore  region,  which  is  about  10  m. 
broad.  The-rivers  which  fall'directtyinto  the  Atlanricare  generally 
unnavlgable.  The  most  Important,  the  Ogow^  (?.».),  is,  however, 
navigable  from  its  mouth  to  N'Jole,  a  distance  of  235  n1.  Rivers  to 
the  south  of  the  Ogow4  are  the  Nyanga,  130  m.  long^,  and  the  Kwilu. 
The  latter,  3^0  m.  in  length,  is  formed  by  the  Kiasi  and  tlie  Lu^^; 
it  has  a  very  winding  course,  flowing  by  turns  from  north  to  south, 
from' east  to  west,  from  soUtfe  to  Srtortb-wegt  and  from  north  to  south- 
west. It  is  encumbered  -with  rocks  and  eddies,  and  is  navigable  only 
over  38  m.,'and  fof  fiVe  months  in  the  year.  The  mouth  is  lioo  ft; 
wide.  The'Muni  river,  the  northernmost  in  the  colony,  is  obstructed 
by  cataracts  in  its  passage  through  the  esca'rbment  to  the  coast. 

Nearly  all  the  upper  basin  of  the  Shari  \q.v.)  as  well  as  the  right 
bank  of  the  lower  river  is  within  French  Congo.  The  greater  part 
of  the  Country  belongs,  howei/er,  to  the  drainage  area  of  the  Congo 
river.  Iii  addition  to  the  northern  banks  of  the  Mbomu  and  Ubangi, 
330  m.  of  the  north  shore  of  the  Congo  itself  are  in  the  Frenth  f'O^ 
tectbrate  as  well  as  numerous  subsidfery  streams.  For  some  roo  m. 
however,  the  right  bankjrf  the  Sati^,  the  most  important  of  these 
subsidiary  strums,  is'in-oehrian  territory  (seeCois'GO). 

Geology. — 'Three  main  divisions  are  recognized  in  the  French 
Congo: — (l)  the  littoral  zone,  covered  with  alluvium  and  superficial 
deposits  and  underlain  by  Tertiary  and  Cretaceous  rockj;^*)' 
mountain  rorte  of  the'  Crystal  Monntairis,  compos 
metamOiTihic'and  ahdettt  Sediments;  (3)  the  plateau 
portion  of  the  Congo  basiij,  occupied  by  Karroo  i 
core  of  the 'Crystal  Mbontinis  consists  gtai 
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Infolded  with  them ,  and  on  the  flanks,  are  three  rock  systems  ascribed 
to  the  Silurian,  Devonian  and  CariMniferous.  These  are  unfossili- 
ferouB,  but  foasils  of  Devonian  a^  occur  on  the  Congo  (see  Congo 
Frbe  Statb).  Granite  covers  wide  areas  north-west  of  the  Crystal 
Mountains.  The  plateau  sandstones  lie  horizontally  and  consist 
<tf  a  lower  red  sandstone  group  and  an  upper  white  sandstone  group. 
They  have  not  yielded  fossils.  Limestones  of  Lower  Cretaceous  age. 
with  Schioenbackui  infiata,  occur  north  of  the  Gabun  and  in  the  Ogowe 
baain.  Atlarb  and  timestones  with  fosiils  <^  an  Eocene  fades  over- 
Ue  the  Cretaceous  rocks  on  the  Gabun.  A  superficial  iron-cemented 
sand,  erroneously  termed  laterite,  oivers  large  areas  in  the  littoral 
zone,  on  the  flanks  of  the  mountains  and  on  the  high  plateau. 

Climate. — The  whole  of  the  country  beintf  in  the  equatorial  region, 
the  climate  is  everywhere  very  hot  and  dangerous  for  Europeans. 
On  the  coast  four  seasons  are  distin^ished:  the  div  season  (15th 
of  May  to  i$th  of  September),  the  rainy  season  (ijtn  of  September 
to  15th  of  January),  then  a  second  dry  season  (15th  of  January  to 
1st  of  March),  and  a  second  rainjr  season  (ist  of  March  to  istn  of 
May).   The  rainfall  at  Libreville  is  about  96  in.  a  year. 

Flora  and  Pauna.-~Tht  elephant,  the  hippopotamus,  the  crocodile 
and  several  kinds  of  apes — ^includme  the  chimpanzee  and  the  rare 
gorilla — are  the  most  noteworthy  larger  animals;  the  birds  are 
various  and  beautiful — gre)r  parrots,  shnkes,  fly-catchers,  rhinoceros 
turds,  weaver  birds  (often  in  large  colonies  on  the  palm-trees),  ice- 
birds,  from  the  Ctcyle  Sharpii  to  the  dwarfish  Alcedo  cristaia,  butt^- 
fly  finches,  and  helmet-bims  {Turacus  fs^antetu),  as  well  as  more 
familiar  types.  Snakes  are  extremely  common.  The  curious 
climbin£-fisn,  which  frequents  the  mangroves,  the  Protoptems  or 
htng-fisb,  which  lies  in  the  mud  in  a  state  of  lethargy  during  the  dry 
season,  the  strange  and  pcnsonous  Tetrodon  ffi^fer,  and  the  herring- 
like  Pdiotta  ajrmna,  often  caught  in  great  shoals— are  the  more 
remarkable  of  the  fishes.  Oysters  are  got  in  abundance  from  the 
lagoons,  and  the  huge  Cardisoma  antuUum  or  heart-crab  is  fattened 
for  table.  Fireflies,  mosauitoes  and  sandflies  are  among  the  most 
familiar  forms  of  insect  life.  A  Idnd  of  ant  builds  very  striking 
pent-house  or  umbrella-shaped  nests  rising  on  the  tree  trunks  one 
above  the  other. 

Among  the  more  diaracteristic  forms  of  vegetation  are  baobabs, 
dik-cotton  trees,  screw-pines  and  palm»--espedaHy  Hyphaeru 
tttineensis  (a  fan-palm),  Saphia  (the  wine-palm),  and  Eiaeis  guineen~ 
ais  (the  oil-palm).  Anonaceous  plants  (notably  Anona  senegalensis, 
and  the  paiM>anda,  an  olive-myrtle-like  tree,  are  common  in  the 
prairies;  the  papyrus  shoots  up  to  a  he^ht  of  20  ft.  along  the  rivers; 
the  banks  are  fringed  by  the  cottony  Hibiscus  Hliacms,  ipomaeas 
and  fragrant  jasmines ;  _  and  the  thtcluts  are  bound  together  in  one 
inextricable  mass  by  lianas  of  many  kinds.  In  the  upper  Shari 
region  and  that  of  the  Kotto  tributa^'  of  the  Ubangi,  are  species  of 
the  cofiee  tree,  one  species  attaining  a  height  of  over  60  ft.  Its  bean 
resembles  that  of  Abyssinian  coffee  of  medium  quality.  Among  the 
fruit  trees  are  the  mango  and  the  papaw,  the  orange  and  the  lemon. 
N^ro-pepper  (a  variety  of  capsicum)  and  ginger  grow  wild. 

inhahiiants  and  Chief  Towns. — ^A  census,  necessarily  imperfect, 
taken  in  IQ06  showed  a  total  population,  exclusive  c»  Wadai,  of 
3,652,000,  divided  in  districts  as  follows: — Gabun,  376,000;  Middle 
Congo,  259,000;  Ubangi-Shari,  2,130,000;  Chad,  885,000.  The 
country  is  peopled  by  diverse  negro  races,  and,  in  the  regions  border- 
ii^  Lake  Chad  and  in  Wadai,  Ijy  Fula,  Hausa,  Arabs  and  semi- 
Arab  tribes.  Among  the  best-known  tribes  livii^  in  French  Congo 
are  the  Fang  (Fans),  the  Bakalat,  the  Batekes  and  the  Zandeh  or 
Niam-Niam.  Several  (rf  the  tribes  are  cannibals  and  among  many 
of  them  the  fetish  worship  duuacteristic  of  the  West  African  negroes 
prevails.  TTieir  civilization  is  of  a  low  order.  In  the  northern 
regions  the  majority  of  the  inhabitants  are  Mahommedajis,  and  it  is 
only  in  those  districts  that  ot]g^anized  and  powerful  states  exist. 
Elsewhere  the  authority  of  a  chief  or  "  kiiw  '  extends,  ordinarily, 
little  beyond  the  village  in  which  he  lives.  (An  account  of  the  chief 
tribes  u  given  under  their  names.)  The  European  inhabitants  are 
chiefly  «  French  nationality,  and  are  for  the  most  part  traders, 
facials  and  misaonaries. 

The  chief  towns  are  Libreville  (capital  of  the  Gabun  colony)  with 
3000  inhabitants;  Brazzaville,  on  the  Congo  on  the  north  side  of 
Stanley  Pool  (opposite  the  Belgian  capital  ot  Leopoldville),  the  seat 
of  the  governor-general ;  Franceville,  on  the  upper  <^ow6;  Loango, 
an  important  seaport  in  4*  39'  S. ;  N'Jole,  a  busy  trading  centre  on 
the  lower  Ogow£;  Chekna,  capital  of  Baeirmi,  which  forms  part  of 
the  Chad  territory ;  Abeshr,  the  capital  of  Wadai,  Bangi  on  the 
Ubangi  river,  the  administrative  ca|»tal  of  the  Ubat^-Shari-Chad 
colony.  Kunde,  Lame  and  Binder  are  native  trading  centres  near 
the  Cameroon  frontier. 

CommuniaUions. — The  rivers  are  the  chief  means  of  internal 
communication.  Access  to  the  greater  part  of  the  colony  is  ob- 
tained by  ocean  steamers  to  Maudi  on  the  lower  Congo,  and  thence 
round  the  falls  by  the  Congo  railway  to  Stanley  Pool.  From  Brazza- 
ville on  Stanley  Pool  there  is  680  m.  of  uninterrupted  steam  navi- 
gation N.E.  into  the  heart  of  Africa,  330  m.  being  on  the  Congo 
'.^ad  350  m.  on  the  Ubangi.  The  farthest  point  reached  is  Zongo, 
\wliere  tapid^  t^lock  the  river,  but  beyond  that  port  there  are  several 
nainrah{e  st^tidies  of  the  Ubangi,  and  for  small  vessels  access  to 
'\tbe  Nile  poiwble  by  means  of  the  Bahr-el-Ghazal  tributaries. 
'  The  Sanga,\whic|!k  joins  the  Congo,  270  m.  above  Brazzaville,  can  be 


navi^ted  by  steamers  for  350  m.,  i.e.  up  to  and  beyond  the  S.E. 
frontier  of  the  German  colony  <^  Cameroon.  The  Shari  is  also 
navigable  for  a  considerable  distance  and  by  means  of  its  affluent, 
the  Logone,  connects  with  the  Benue  and  Niger,  affording  a  waterway 
between  the  Gulf  of  Guinea  and  Lake  Chad.  Stores  for  government 
posts  in  the  Chad  territory  are  forwarded  by  this  route.  There  is, 
however,  no  connecting  link  between  the  coast  rivers — Gabun, 
Ogow6  and  Kwilu  and  the  Congo  sj^tem.  A  railway,  about  500  m. 
long,  from  the  Gabun  to  the  Sanga  is  projected  and  the  surveys  for 
the  purpose  made.  Another  route  surveyed  for  a  nulway  is  that 
from  Loat^o  to  Brazzaville.  A  narrow-gauge  line,  75  m.  long,  from 
Brazzaville  to  Mindule  in  the  cataracts  re^^on  was  begun  in  November 
1908,  the  first  railway  to  be  built  in  French  Congo.  The  district 
served  by  the  line  is  rich  in  copper  and  other  minerals.  From  Wadai 
a  caravan  route  across  the  Sahara  leads  to  Bengazi  on  the  shores  of 
the  Mediterranean.  Telegraph  lines  connect  Loango  with  Brazza- 
ville and  Libreville,  there  is  telegraphic  communication  with  Europe 
by  submarine  cable,  and  steamship  communication  between  Loango 
and  Libreville  and  Marseilles,  Bordeaux,  Liverpool  and  Hamburg. 

Trade  and  Apiculiure. — The  chief  wealth  of  the  colony  consists  in 
the  products  of  its  forests  and  in  ivory.  The  narives,  in  addition  to 
manioc,  their  principal  food,  cultivate  bananas,  ground  nuts  and 
tobacco.  On  plantations  owned  by  Europeans  coffee,  cocoa  and 
vanilla  are  grown.  European  vegetables  are  raised  easily.  Gold, 
iron  and  copper  are  found.  Copper  ores  have  been  exported  from 
Mindule  since  1905.  The  chief  exports  are  rubber  andivmy,  next 
in  importance  comity  palm  nuts  and  palm  oil,  ebony  ana  other 
woods,  coffee,  cocoa  and  copal.  The  imports  are  mainly  cotton  and 
metal  goods,  spirits  and  foodstuffs.  In  the  Gabun  and  in  the  basin 
of  the  (^w£  the  French  customs  tariff,  with  some  modifications, 
prevails,  out  in  the  Congo  basin,  that  is,  in  the  greater  part  of  the 
country,  by  virtue  of  international  agreements,  no  discrimination 
can  be  made  between  French  and  other  merchandise,  whilst  customs 
duties  must  not  exceed  10%  ad  valorem.^  In  the  Shari  basin  and  in 
Wadai  the  Anglo-French  declaration  of  March  1890  accorded  for 
thirty  years  equal  treatment  to  British  and  Frencn  goods.  The 
value  of  the  trade  rose  in  the  ten  years  1S96-1905  from  £360,000  to 
£850,000,  imiwrts  and  exports  being  nearly  equal.  The  mdk  <rf  the 
export  trade  is  with  Great  Britain,  which  takes  most  of  the  rubber, 
France  coming  second  and  Germany  third.  The  imports  are  in  about 
equal  proportions  from  France  and  foreign  countries. 

Larui^  Tenure.  The  Concessions  Rigitne, — Land  held  by  the 
natives  is  governed  by  tribal  law,  but  the  state  only  recognizes  native 
ownership  in  land  actually  occupied  by  the  abori^nes.  The  greater 

ftrt  of  the  country  is  considered  a  state  domain.  Land  held  by 
urapeans  is  subject  to  the  Civil  Code  of  France  except  such  estates 
as  have  been  roistered  under  the  terms  of  a  decree  of  the  28th  of 
March  1899,  when,  registration  having  been  effected,  the  title  to  the 
land  is  guaranteed  by  the  state.  Nearly  the  whole  of  the  colony  has 
been  divided  since  1899  into  large  estates  held  by  limited  liability 
companies  to  whom  has  been  granted  the  sole  right  of  exploiting  the 
land  leased  to  them.  The  companies  holdin_g  concessions  numbered 
in  1904  about  forty,  with  a  combined  capital  of  over  £2,000,000, 
whilst  the  concessions  varied  in  size  from  425  sq.  m.  to  S4,ooo  sq.  m. 
One  effect  of  the  granting  of  concessions  was  the  rapid  decline  in  the 
business  of  non-concessionaire  traders,  of  whom  the  most  important 
were  Liverpool  merchants  established  in  the  Gabun  before  the  advent 
of  the  French.  As  by  the  Act  of  Berlin  of  1S85,  to  which  all  the 
European  powera  were  signatories,  equality  of  treatment  in  com- 
mercial affairs  was  guaranteed  to  all  nations  in  the  Congo  basin, 
prot^ts  were  raised  against  the  terms  of  the  concessions.  The  reply 
was  that  the  critics  confused  the  exercise  of  the  right  of  proprietor- 
ship with  the  act  of  commerce,  and  that  in  no  country  was  the 
landowner  who  farmed  his  land  and  sold  the  produce  regarded  as  a 
merchant.  Various  decisions  by  the  judges  of  the  colony  during 
1902  and  1905  and  by  the  French  cour  de  cassation  in  1905  con- 
firmed that  contention.  The  action  of  the  companies  was,  however, 
in  most  cases,  neither  beneficial  to  the  country  nor  financially 
successful^  whibt  the  native  cultivators  resented  the  prohibition  of 
their  trading  direct  with  their  former  customers.  The  case  of  the 
Liverpool  traders  was  taken  up  by  the  British  government  and  it 
was  agreed  that  the  dispute  should  be  settled  by  arbitration.  In 
September  1908  the  French  government  issued  a  decree  reorganizing 
and  rendering  more  strit^;ent  the  control  exercised  hy^  the  local 
authorities  over  the  concession  companies,  especially  in  mattera 
concerning  the  rights  erf  natives  and  the  liberty  of  commerce. 

Hisiory. — The  (5abun  was  visited  in  the  isth  century  by  the 
Portuguese  explorers,  and  it  became  one  of  the  chief  seats  of 
the  slave  trade.  It  was  not,  however,  till  well  on  in  the  19th 
century  that  Europeans  made  any  more  permanent  settlement 
than  was  absolutely  necessary  for  the  maintenance  of  their 
commerce.  In  1839  Captain  (afterwards  Admiral)  BouiSt- 
Willatunez  obtained  for  France  the  right  of  residence  on  the  left 
bank,  and  in  1843  he  secured  better  positions  on  the  right  bank. 
The  primary  object  of  the  French  settlement  was  to  secure  a 

*  Berlin  Act  of  1885;  Brussels  conference  of  1890  (see  AfkiCa: 
History). 
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port  wherein  men-of-war  could  revictoaL  The  chief  establish- 
ment, LibreviUe,  was  founded  in  1849,  with  negroes  taken  from 
a  slave  ship.  The  settlement  in  time  acquired  importance  as  a 
trading  port.  In  1867  the  troops  numbered  about  1000,  and  the 
dvil  population  about  5000,  while  the  official  reports  about  the 
same  date  daimed  for  the  whole  colony  an  area  of  8000  sq.  m. 
and  a  population  of  186,000.  Cape  Lopez  had  been  ceded  to 
France  in  1863,  and  the  colony's  coast-Une  extended,  nominally, 
to  a  length  of  200  m.  In  consequence  of  the  war  with  Germany 
the  colony  was  practically  abandoned  in  1871,  the  establishment 
at  Libreville  bdng  maintained  as  a  coaling  depot  merely.  In 
1875,  hoiveveT,  France  again  turned  her  attention  to  the  Gabun 
estuaiy,  the  Idnteriand  of  which  had  already  been  partly  ex- 
plored. Paul  du  Cfaaillu  penetrated  (1855-1859  and  1S63-1865) 
to  the  south  of  the  Ogow£;  Walker,  an  English  merchant, 
explored  the  Ngunye,  an  affluent  of  the  Ogow6,  in  1866.  In 
1872-1873  Alfred  Marche,  a  French  naturalist,  and  the  marquis 
de  Compi^gne^  explored  a  portion  of  the  Ogow6  basin,  but  it  was 
not  until  the  expedition  of  1875-1S78  that  the  country  east  of 
the  Ogow6  was  reached.  This  racpedition  was  led  by  Savorgnan 
de  Brazza  iq.v.),  wfao  was  accompanied  by  Dr  Noel  Eugtee 
Ballay,  and,  for  part  of  the  time,  by  Marche.  De  Brazza's 
expedition,  which  was  compelled  to  remain  for  many  months  at 
several  places,  ascended  the  Ogow6  over  400  m.,  and  beyond  the 
basin  d  that  stream  discovered  the  Alima,  which  was,  though  the 
e^lorers  were  ignorant  of  the  fact,  a  tributary  of  the  Congo. 
From  the  Alima,  de  Brazza  and  BaUay  turned  north  and  finally 
reached  the  Gabun  in  November  1878,  the  journey  being  less 
fruitful  in  results  than  the  time  it  occupied  would  indicate. 
Returning  to  Europe,  de  Brazza  learned  that  H.  M.  Stanley  had 
revealed  the  mystery  of  the  Congo,  and  in  his  next  journey, 
begun  December  1879,  the  French  traveller  undertook  to  find  a 
way  to  the  Congo  above  the  rapids  via  the  Ogow6.  In  this  he 
was  successful,  and  in  September  1880  reached  Stanley  Pool, 
on  the  UHth  side  of  which  Brazzaville  was  subsequently  founded. 
Returning  to  the  Gabun  by  the  lower  Congo,  de  Brazza  met 
Stanley.  Both  explorers  were  nominally  in  the  service  of  the 
International  African  Assodation  (see  Congo  Fkxe  State), 

but  de  Brazza  in  reality  acted  soldy  hi  the  interests  of 

France  and  conduded  treaties  with  Makoko,  "  king 
tgfgli^    of  the  Batekes,"  and  other  chieftains,  placing  very  large 

areas  under  the  protection  of  that  country.  The  con- 
flicting daims  of  the  Association  (which  became  the  Congo  Free 
State)  and  France  were  adjusted  by  a  convention  signed  in 
February  1885.'  In  the  meantime  de  Brazza  and  BaUay  had 
more  fully  explored  the  country  behind  the  coast  regions  of  Gabim 
and  Loango,  the  last-named  seaport  being  occupied  by  France 
in  1883.  Hie  condusion  of  agreements  with  Germany  (December 
1885  and  February-March  1894)  and  with  Portugal  (May  1886) 
secured  France  in  the  possession  of  the  western  portion  of  the 
colony  as  it  now  exi^s,  whilst  an  arrangement  with  the  Congo 
Free  State  in  1887  settled  difficulties  whidi  had  arisen  in  the 
Ubangi  district. 

The  exteusionof  French  influence  northward  towards  Lake  Chad 
and  eastward  to  the  verge  of  the  basin  of  the  Nile  followed,  though 

not  without  involving  the  country  in  serious  disputes 
aOvuuee  with  the  other  European  powers  possessing  rights  in 
towarOM  those  regions.  By  creating  the  posts  of  Bangi  (1890), 
ftTtAMto.    W^*®*^        Abiras  (1891),  France  strengthened  her 

hold  over  the  Ubangi  and  the  Sanga.  But  at  the  same 
time  the  Congo  Free  State  passed  the  parallel  of  4"  N. — which, 
after  the  compromise  of  1887,  France  had  regarded  as  the  southern 
boundary  of  her  possessions — and,  occupying  the  sultanate  of 
Bangasso  (north  of  the  Ubangi  river),  pushed  on  as  far  as  9°  N. 
The  dispute  which  ensued  was  only  settled  in  1894  and  after 

^  Louis  Eugdne  Henri  Dupont,  marquis  de  Compi^gne  (1846- 
1877),  on  his  return  from  the  West  coast  replaced  Georg  Schwein- 
f  urth  at  Cairo  as  president  of  the  gewraphical  commission.  Arising 
out  of  this  drcumstance  de  Compiegne  was  killed  in  a  duel  by  a 
German  named  Mayer. 

*  A  Franco-Belgian  agreement  of  the  33rd  of  Dec.  1008  defined 
precisely  the  frontier  in  the  lower  Congo.  Bamu  Island  in  Stanley 
Pool  was  recognized  as  French.  ' 


the  signature  of  the  conrention  between  Great  Britain  and  the 

Congo  State  of  the  X3th  of  May  of  that  year,  against  which  both 
the  German  and  the  French  governments  protested,  the  last 
named  because  it  erected  a  barrier  against  the  extension  of  French 
territory  to  the  Nile  valley.  By  a  compromise  of  the  14th  of 
August  the  boundary  was  definitely  drawn  and,  in  accordance 
with  this  pact,  which  put  the  frontier  back  to  about  4*  N., 
France  from  1895  to  1897  took  possession  of  the  upper  Ubangi, 
with  Bangasso,  Rafai  and  Zemio.  Then  began  the  French 
encroachment  on  the  Balir«l-Ghazal;  the  Marcfaand  expedition, 
despatched  to  the  support  of  Victor  Liotard,  the  lieutenant- 
governor  of  the  upper  Ubangi,  reached  Tambura  in  July  1897 
and  Faahoda  in  July  1898.  A  dilute  with  Great  Britain  arose, 
and  it  was  dedded  that  the  expedition  should  evacuate  Fashoda. 
The  declaration  of  the  21st  of  March  1899  finally  terminated  the 
dispute,  fixing  the  eastern  frontier  of  the  French  colony  as  already 
stated.  Thus,  after  the  Franco-Spanish  treaty  of  June  1900 
settling  the  limits  of  the  Spanish  territory  on  the  coast,  the 
boundaries  of  the  French  Congo  on  all  its  frontiers  were  deter- 
mined in  broad  outline.  The  Congo-Cameroon  frontier  was 
predsdy  defined  by  another  Franco-German  agreement  in 
April  1908,  following  a  detailed  survey  made  by  joint  com- 
missioners in  1905  and  1906.  For  a  comprehensive  description 
of  these  international  rivalries  see  Africa,  §  5,  and  for  the  con- 
quest of  the  Chad  regions  see  Bagixui  and  Rabah  ZobCik.  In 
the  other  portions  (rf  the  colony  Frotch  rule  was  accepted  by  the 
natives,  for  the  most  part,  peaceably.  For  the  relations  of  France 
with  Wadai  see  that  artide. 

Following  the  acquisitions  for  France  of  de  Brazza,  the  andent 
Gabun  colony  was  joined  to  the  Congo  territories.  From  1S86 
to  1889  Gabun  was,  however,  separately  administered.  By 
decree  of  the  iith  of  December  1888  the  whole  of  the  French 
possessions  were  created  one  "  colony  "  under  the  style  of  Congo 
franc ais,  with  various  subdivisions;  they  were  placed  underacom- 
missioner-general  (de  Brazza)  having  his  re»dence  at  Brazzaville. 
This  arrangement  proved  detrimental  to  the  economic  develop- 
ment 1^  the  Gabun  settlements,  which  bdi^  outside  the  limits 
of  the  free  trade  conventional  basin  of  the  Congo  (see  Africa, 
§  5)  enjo3reda8eparate  tariff.  By  decree  of  the  39th  of  December 
1903  (which  became  operative  in  July  1904)  Congo  franfais  was 
divided  into  four  parts  as  named  in  the  opening  paragraph. 
The  first  commissioner-general  under  the  new  scheme  was  Emile 
Gentil,  the  explorer  of  the  Shari  and  Chad.  In  1905  de  Brazza 
was  sent  out  from  France  to  investigate  charges  of  cruelty  and 
maladministration  brought  against  offidals  of  the  colony,  several 
of  which  proved  well  founded.  De  Brazza  died  at  Dakar  when 
on  his  way  home.  The  French  government,  after  conadering 
the  report  he  had  drawn  up,  dedded  to  retain  Gentil  as  com- 
missitmer-general,  making  however  (decree  of  15th  of  February 
1906)  various  changes  in  administration  with  a  view  to  protect 
the  natives  and  control  the  concession  companies.  Gentil, 
who  devoted  the  luaX.  two  years  to  the  reorganization  of  the 
finances  of  the  country  and  the  development  of  its  commerce, 
resigned  his  post  in  February  1908.  He  was  succeeded  by 
M.  Merlin,  whose  dtle  was  changed  (June  1908)  to  that  of 
governor-general. 

Administration  and  Revenue. — The  governor-general  has  control 
over  the  whole  of  French  Con^,  but  does  not  directly  administer 
any  part  of  it,  the  s^arate  colonies  being  under  lieutenant-govemorB. 
The  Gabun  colony  includes  the  Gabun  estuary  and  the  whole  of  the 
coast-line  of  French  Congo,  together  with  the  basin  of  the  Ogow£ 
river.  The  inland  frontier  is  so  drawn  as  to  include  all  the  hinter- 
land not  within  the  Congo  free-trade  zone  (the  Chad  district  ex- 
cepted). The  Middle  Congo  has  for  its  western  frontier  the  Gabun 
colony  and  Cameroon,  and  extends  inland  to  the  easterly  bend  of 
the  Ubangi  river;  the  two  drcumscriptioas  extend  east  and  nortli 

the  Middle  Congo.  There  is  a  general  budget  for  the  whole  ci 
French  Congo;  each  colony  has  also  a  separate  budget  and  adminis- 
trative autonomy.  As  in  other  French  colonies  the  fegislative  power 
is  in  the  French  chambers  only,  but  in  the  absence  of  specific  legis- 
lation presidential  decrees  have  the  force  of  law.  A  judidal  service 
independent  of  the  executive  exists,  but  the  district  administrators 
also  exercise  judicial  functions.  Education  is  in  the  hands  of  the 
missionaries,  upwards  of  50  sciiools  being  established  by  1909. 
The  military  force  maintained  consi^  of  natives  officeiled  oy 
Europeans. 
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Revenue  ig  derived  from  taxas  od  Uod,  rent  paid  by  conoessioii 
companies,  a  capitation  or  hut  tax  on  natives,  and  customvxeceipta, 
supplemented  by  a  subvention  from  France.  In  addition  to  defray- 
ing the  military  expenses,  about  £100,000  a  year,  a  grant  of  £28,000 
yearly  was  made  up  to  1906  by  the  French  chamMTB  towards  the 
civil  expenses.  In  1907  the  budget  of  the  Congo  balanced  at  about 
£250,000  without  the  aid  of  this  subvention.  In  1909  the  chambers 
sanctioned  a  loan  for  the  colony  of  £840,000,  guaranteed  by  France 
nnd  to  be  applied  to  the  establishment  of  administrative  stations 
and  public  works. 

BiBUOORAPHY. — Femand  Rouget,  L'Expattsim  edcmaie  au 
Congo  fransais  (Paris,  1906),  a  valuable  monograph,  with  biblio- 
graphy and  maps;  A.  Chevalier,  L'Afrique  centrale  fran^aise  (Paris, 
1907).  For  special  studies  see  Lacroix,  RisuUats  miniraiogigues  et 
xoologiques  des  recentes  ex^ratums  de  I'Afrique  occidenlale  jran^ise 
tide  La  region  du  Tchad  (Paris,  1905) ;  M.  Barrat.  Sur  la  geologic  du 
Con^efransais  (Paris,  i^^),a.ad  Ann.  des  mines,  ser.  q.  t.  vii.  (1895) ; 
J.  Cornet,  "  Les  Formations  post-primaires  du  bassin  du  Congo,'-' 
Ann.  soc,  gSol.  belg.  vol.  xxi.  (1895).  The  Paris  Bulletin  du  Muuum 
for  1903  and  1904  contains  papers  on  the  zoolo^  of  the  country. 
For  flora  see  numerous  papers  by  A.  Chevalier  in  Comptes  rendus 
de  I'acadSmie  des  sciences  (1902-1904),  and  the  Journal  d  agneulture 
pratique  des  pays  chattds  (1901,  &c.).  For  history,  besides  Rouget's 
book,  see  J.  Ancel,  "  Etude  historique.  La  formation  de  la  colonie 
du  Coi^fo  franfais,  1843-1882,".  containing  an  annotated  biblio- 
{^phy,  m  Bull.  Com.  VAfriwujranaUse,  vol.  xii.  (1902) ;  the  works 
cited  under  Bkazza  ;  and  E.  Gentu,  La  Chute  de  I'empire  de  Rabak 
(Paris,  1902).  Of  earlier  books  of  travels  the  most  valuable  are: — 
Paul  du  Chaillu,  Explorations  arid  Adventures  in  Equatorial  Africa 
(London,  1861);  A  Journey  to  Ashonga  Land  (London,  1867) ;  and 
Sir  R.  Burton,  Two  Trips  to  Gorilla  Land  (London,  1876).  Of 
later  works  see  Mary  H.  Kingsley,  Travels  in  West  Africa  (London, 
1897] ;  A.  B.  de  Mezi^es,  Rapport  de  mission  sur  le  Haui  OiU>angui, 
le  M'Bomou  el  le  Bahr-^-GhtMcU  (Paris,  1903];  and  C.  Maistre,  A 
trovers  I'Afrigue  centraledu  Congo  au  Niger,  ia{»-jj{»  (Paris,  1805). 
For  the  story  of  the  conceanon  companies  see  E.  D.  Mor«l,  The 
British  Cm  m  French  Congp  (London,  1903).  (F.  R.  C.) 

FRINCH  OVIHBA,  a  French  cc^y  in  West  Africa,  fonnerly 
known  as  Rividres  du  Sud.  It  is  bounded  W.  by  the  Atlantic, 
N.  by  Portuguese  Guinea  and  Senegal,  £.  by  Upper  Senegal 
and  the  Ivory  Coast,  and  S.  by  Liberia  and  Sierra  Leone.  With 
a  sea-board  running  N.N.W.  andS.S.E.  from  10*  50'  N.  to 9"  a'N., 
a  distance,  without  reckoning  the  indentations,  of  170  m.,  the 
colony  extends  eastward  450  m.  in  a  straight  line  and  attains 
a  maximum  width  N.  to  S.  of  nearly  300  m.,  covering  fully  100,000 
sq.  m.,  and  containing  a  population  estimated  at  2,000,000  to 

Physical  Features. — Thou^fh  in  one  or  two  places  rocky  headlands 
'ut  into  the  sea,  the  coast  is  m  general  sandy,  low,  and  much  broken 
jy  rivers  and  deep  estuaries,  dotted  with  swampy  islands,  givii^  It 
the  appearance  01  a  vast  delta.  In  about  o**  30'  N.,  off  the  promon- 
tory of  Konakry,  lie  the  Los  Islands  (gjf.),  forming  part  of  the  colony. 
The  coast  plain,  formed  of  alluvial  depots,  is  succeeded  about  30  m. 
inland  by  a  line  of  cliffs,  the  Susu  HiUs,  which  form  the  first  step 
in  the  terrace-like  formation  of  the  interior,  culminating  in.  the 
massif  of  Futa  Jallon,  composed  chiefly  of  Archean  and  granite 
rocks.  White  the  coast  lands  are  either  densely  forested  or  covered 
with  savannas  or  jpark-like  country,  the  Futa  Jallon  tableland  is 
mainly  covered  with  short  herbage.  This  tableland,  the  hydro- 
graphic  centre  of  West  Africa,  is  most  elevated  in  its  southern  parts, 
where  heights  of  5000  ft.  are  found.  Near  the  Sierra  Leone  frontier 
this  highland  is  continued  westward  to  within  20  m.  of  the  sea, 
where  Mount  KakuUma  rises  over  3300  ft.  East  and  south  of  Futa 
Jatlon  the  country  slopes  to  the  basm  of  the  upper  Niger,,  the  greater 
part  of  which  is  included  in  French  Guinea.  The  southern  frontier 
IS  formed  by  the  escarpments  which  separate  the  Niger  basin  from 
those  of  the  coast  rivers  of  Liberia.  Besides  the  Niger,  Gambia  and 
Senegal,  alt  separately  noticed,  a  large  number  of  streams  running 
direct  to  the  Atlantic  rise  in  Futa  Jalton.  Among  them  are  the  Great 
and  Little  Scarcies,  whose  lower  courses  are  in  Sierra  Leone,  and 
the  Rio  Grande  which  enters  the  sea  in  Portuguese  Guinea.  Those 
whose  courses  arc  entirely  in  French  Guinea  include  the  Cogon  (or 
Componi),  the  Rio  Nunez,  the  Fatalla  (which  reaches  the  sea  tnrough 
an  estuary  named  Rio  Pongp),  the  Konkure,  whose  estuary  is 
named  Rio  Bramaya,  the  Forekaiia  and  the  Mebkori.  The  Cogon, 
Fatallah  and  EConkure  are  all  large  rivers  which  descend  from  the 
plateaus  through  deep,  narrow  va^ys  in  rapids  and  cataracts,  and 
are  only  navifinble  for  a  few  miles  from  their  mouth. 

C/wnote.— The  climate  of  the  coast  district  is  hot,  nUHSt  and  un- 
healthy, with  a  season  of  heavy  rain  lasti?^  from  May  to  November, 
durii^  which  time  -variable  winds,  calms  and  tornadoes  succeed  one 
another.  The  mean  temperature  in  the  dry  season,  when  the 
"  harmattan  "  is  frequent,  is  62°  Fahr.,  in  the  wet  season  86*. 
Throughout  the  year  the  humidity  of  the  air  is  very  great.  There  is 
much  rain  in  the  Futa  Jallon  highlands,  but  the  Niger  l^sin  is  some- 
what drier.  In  that  region  and  in  the  highlands  the  climate  is  fairly 
healthy  for  Europeans  and  the  heat  somewhat  less  than  on  the  coast. 


Floraand  FttuMc-r-The  seaalumand  the  river  banks  ace  lined  with 
mangroves,  but  the  most  important  tree  of  the  coast  belt  the  oil- 
palm.  The  dense  forests  also  contain  many  varieties  of  lianas  or 
rubber  vines,  huge  bombax  and  bamboos.  Gnm-producing  ftnd 
kola  trees  are  abundant,  and  there  are  many  fruit  trees,  thfe  (AranKe 
and  citron  growing  well  in  the  Susu  and  Futa  Jalton  districts.  Ine 
cotton  and  coffee  plants  are  indigenous;  banana  plantations 
surround  the  villages.  The  baobab  and  the  karite  (shea  butter  tree) 
are  found  only  in  the  Niger  districts.  The  fauna  is  not  so  varied  as 
was  formerly  the  case,  large  game  having  been  to  a  great  extent 
driven  out  of  the  coast  regions.  The  elephant  is  rare  save  in  the 
Niger  roions.  The  lion  is  now  only  found  in  the  northern  parts  of 
Futa  Jallon;  panthers,  leopards,  hyenas  and  wild  cats  are  more 
common  and  the  dvet  is  found.  Hippopotamus,  otter  and  the  wild 
boar  dre  numerous;  a  species  of  wild  ox  of  small  size  with  black 
horns  and  very  agile  is  also  found.  The  forests  contain  many  kinds 
of  monkeys,  including  huge  chimpanzees;  antelope  are  widespread 
but  rather  rare.  Serpents  are  very  common,  both  venomous  and 
non-venomous;  the  pythons  attain  a  great  size.  Fights  between 
these  huge  serpents  and  the  crocodiles  which  infest  all  the  rivers  are 
said  to  be  not  uncommon.  Turtles  are  abundant  along  the  coasts 
and  in  the  Los  Islands.  Oysters  are  found  in  targe  numbers  in  the 
estuaries  and  fixed  to  the  submerged  parts  of  the  mangroves.  Fresh- 
water oysters,  which  attain  a  large  size,  are  also  found  in  the  rivers, 
particularly  in  the  Niger.  Fish  are  abundant,  one  large-headed 
species,  in  the  Susu  tongue  called  khokon,  is  so  numennis  as  to  have 
given  its  name  to  a  province,  Kokunia.  Birds  are  very  numerous; 
they  include  various  eagles,  several  kinds,  of  heron,  the  «^t,  the 
marabout,  the  crane  and  the  pelican;  turacos  or  plantam-eaters, 
are  common,  as  are  other  brilliantly  plumaged  birds.  Green  and  grey 
parrots,  ravens,  swallows  and  magpies  are  also  commtm. 

InhabitatUs.~-Qn  the  banks  of  the  Ct^on  dwell  the  TecdaS  and 
Iotas,  primitive  Nuro  tribes  allied  to  those  ol  Portuguese  Guinea 
(f.v.).  An  other  inhabitants  of  French  Guinea  are  regarded  as  com- 
paratively late  arrivals  from  the  interior  who  have  displaced  the 
aborigines.*  Among  the  eariiest  of  the  new  comers  are  the  Baga, 
the  Nalu,  the  Landuman  and  the  Timni,  regarded  as  typical  N^Toes 
(0,0.).  This  migration  southward  appears  to  have  takei^  place  before 
the  17th  century.  To-day  the  Baga  occupy  the  coast  land  t»etweep 
the  Cogon  and  the  Rio  Pongo,  and  the  Landuman  the  country 
immediately  l>ehind  that  <rf  the  Baga.  The  other  tribes  named  are 
but  sparsely  represented  in  French  Guinea,  the  coast  region  south 
of  the  Nunez  and  all  the  interior  up  to  Futa  Jalton  bfdi^  occupied 
by  the  Susu,  a  trilx;  belonging  to  the  great  Mandingan  race,  which 
forced  its  way  seaward  about  the  beginning  of  the  iSth  century 
and  pressed  back  the  Timni  into  Sierra  Leone.  Futa  Jallon  is 
peopled  principally  by  Fula  (o.v.),  and  the  rest  of  the  country  by 
Malink^  and  other  tnties  of  Mandingo  (9.V.).  The  Mandii^o,  the 
Fula  and  the  Susu  are  Mahommedans,  though  the  Susu  retain  many 
of  their  ancient  rites  and  belief  s— those  associated  with  spirit  wMvhtp 
and  fetish,  still  the  reli^on  of  the  Baga  and  other  tribes.  In  t£e 
north-west  part  of  Futa  JalJon  are  found  remnants  of  the  abor^nes, 
such  as  the  Tiapi.  Koniagui  and  the  Bas6ari,'aU  typical  Negro  tribes. 
The  white  inhabitants  number  a  few  hundreds  only  and  are  mainly 
French.  Many  of  the  coast  peoples  show,  however,  distinct  traces  of 
white  blood,  the  result  chiray  of  the  former  presence  ^  European 
slave  tradm.  Thus  at  the  Rio  Pongo  there  are  numerous  mulattos. 
South  of  that  river  the  coast  tribes  speak  largely  pidf^n  English. 

Towns. — The  principal  towns  are  Konakiy  the  capital,  Boki,  on 
the  Rio  Nufiez,  Dubreka,  on  the  coast,  a  little  north  of  Konakry, 
Benty,  on  the  Melakori,  Timbo  and  Labe,  the  chief  towns  of  Futa 

ialton,  Heremakono  and  Kindia,  on  the  main  road  to  the  Niger, 
[urussa  and  ^guiri,  on  a  navigable  stretch  of  that  river,  and  Bissan- 
dugu,  formerly  Samory's  capital,  an  important  military  station  east 
of  the  Niger.  Konakry,  in  9"  30'  N.,  13*  46'  W.,  population  about 
20,000,  is  the  one  port  of  entry  on  the  coast.  It  is  built  on  the  little 
i^nd  of  Tombo  wtiich  lies  off  the  promontory  of  Konakry,  the  town 
being  joined  to  the  mainland  by  an  iron  bridge.  During  the  adminis- 
tration of  Noel  Batlay  (1848-1902),  governor  of  the  colony  1890- 
1900,  Konakry  was  transformed  from  a  place  of  small  impwrtance 
to  one  of  the  chief  ports  on  the  west  coast  of  Africa  and  a  serious 
rival  to  Freetown,  Sierra  Leone.  It  has  since  grown  considerably, 
and  is  provided  with  wharves  and  docks  and  a  Jetty  I€i66  ft.  lor^. 
There  is  an  ample  supply  of  good  water,  and  a  large  public  garden 
in  the  centre  of  the  town.  In  front  of  Government  House  is  a  statue 
of  M.  Ballay.  Konakry  is  a  port  of  call  for  French,  British  and 
German  steamship  companies,  and  is  in  telegraphic  communication 
with  Europe.  It  is  the  starting-pmnt  of  a  railway  to  ^e  Niger  (see 
below).  The  retail  trade  is  in  the  hands  <A.  Syrians.  Tkt  town  is 
governed  by  a  municipality. 

Products  and  Industry. — French  Guinea  possesses  a  fertile  soil, 
and  is  rich  in  tropical  produce.  The  chiet  products  are  rubber, 
brought  from  the  interior,  and  palm  oil  and  palm  kernels,  obtained 
in  the  coast  regions.  Cotton  is  cultivated  in  the  Niger  basin.  Gum 
copal,  ground-nuts  and  sesame  arc  largely  cultivated,  partly  for 


*  Numerous  remains  of  a  stone  age  Iiave  been  discovered,  both 
on  the  coast  and  in  the  hinterland.  See  L.  Desplagnes.  L'Ardlfeo- 
logic  prehistorique  en  Guinfie  franjaise,"  in  Bud.  Soc., dog.  Comm. 
de  Bordeaux,  March  1907,  and  the  authorities  there  dted. 
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exptxU  Among  minor  products  «re  coffee,  wax  &nd  ivory.  Large 
herds  of  cattle  and  flocks  of  sheep  are  raised  in  Futa  JalloD ;  these  are 
seat  in  considerable  numbers  to  Sierra  Leone,  Liberia  and  French 
Congo.  The  trade  in  hides  is  also  of  considerable  value.  The  chief 
grain  raised  is  millet,  the  staple  food  of  the  peoftle.  llie  robber  is 
mainly  expwted  to  England,  the  palm  prodocts  to  Gcnnaiky,  and 
the  ground-nuts  to  France. 

The  prindpal  imports  are  cotton  goods,  of  which  80%  come  from 
Great  Britain,  rice,  kola  nuts,  chiefly  from  Liberia,  spirits,  tobacco, 
building  material,  and  anns  liiid  ammunition,  diiefly  "  trade  guns.' 
The  average  annual  value  of  the  trade  for  the  period  1900-1907  was 
about  £1,250,000,  the  anhual  export  of  rubber  alone  being  worth 
{^iOOfOOO  or  more.  The  jrreat  bulk  of  the  trade  of  the  colony  is  with 
France  and  Great  Britain,  the  last-named  country  taking  about 
45  %  of  the  total ;  Germany  comes  third.  Since  April  1905  a  surtax 
(n  7%  has  been  imposed  on  alt  goods  of  other  than  French  origin. 

Communications. — The  railway  from  Konakry  to  the  Niger  at 
Kurussa,  by  the  route  chosen  a  distance  M  342  m.,  was  begun  in 
1900,  and  from  igoa  has  been  built  direcdy  by  the  colony.  The 
first  sectjon  to  Kmdia,  93  m<.  was  <q>ened  in  1QO4.  The  second 
section,  to  near  Timbo  in  Futa  Jallon,  was  completed  in  1907,  and 
the  rails  reached  Kurussa  in  1910.  From  Kunissa  the  Niger  is 
navigable  at  high  water  all  the  way  to  Bamako  in  Upper  Senegal, 
whence  there  is  communication  by  rail  and  river  with  St  Louis  and 
"nmbuktu.  Besides  the  railway  there  is  an  excellent  road,  about 
390  m.  long,  from  Kooakry  to  Kurussa,  the  road  in  its  lower  part 
being  close- to  the  Sierra  Leone  frontier,  with  the  object  of  diverting 
trade  from  that  British  colony.  Several  other  main  roads  have 
been  built  by  the  French,  and  there  is  a  very' complete  telegraphic 
system,  the  lines  having  been  connected  with  those  of  Senegal  in 
1899. 

History.^Thas  part  of  the  Guinea  coast  was  made  known  by 
the  Portuguese  voyageis  of  the  i5tb  century.  In  consequence, 
iMgely,  of  the  dangeis  attencUog  its  navigation,  it  was  not  visited 
by  the  Euxopesn  traders  of  the  z6th-x6th  centuries  so  frequmtly 
as  (Aim  regums  north  and  east,  bat  in  the  Sio  Pongo,  at  Mata- 
kong  (a  diminutiTO  idand  near  the  mouth  <rf  the  Fcnekaria), 
and  elsewbere,  slave  tradeis  established  themselves,  and  ruins  of 
the  strongholds  they  built,  and  defended  witK  cannon,  still  exist. 
When  driven  from  other  parts  of  Guinea  the  slavers  made  dus 
difficult  and  little  known  coast  one  of  their  last  reswtsj  and  many 
barracoons  were  built  in  the  late  years  of  the  iSth  century.  It 
was  not  until  after  the  restoration  of  Goree  to  her  at  the  close 
of  the  Napoleonic  wars  that  France  evinced  any  ma^ed  interest 
in  this  T^on.  At  that  time  the  British,  from  their  bases  at  the 
Gambia  and  Sierra  Leone,  were  devoting  considerable  attention 
to  these  Ri-ridres  du  Sud  south  of  Senegal)  and  also  to  Futa 
Jallon.  Ren£  Caillifi,  who  started  his  journey  to  Timbuktu  from 
Bok£ in  rSa?,  £d  much  to  quicken  French  interest  in  the  district, 
and  from  1838  -onwavd  French  naval  officers,  Bouet-Willaumez 
and  his  successors,  made  detailed  studies  of  the  coast.  About  the 
time  that  the  British  government  became  wearied  of  its  efforts 
to  open  up  the  interim  of  West  Africa,  General  Faidheri}e  was 
appointed  governor  of  Senegal  (1854),  and  under  his  direction 
vigorous  efforts  were  made  to  consolidate  French  influence. 
Already  in  1S48  treaty  relations  had  been  entered  into  with  the 
Nalu,  and  between  that  date  and  1865  treaties  of  protectorate 
were  signed  with  several  of  the  coast  tribes.  During  x87fr-i88o 
new  treaties  were  concluded  with  the  chi^  tribes,  and  in  1881 
the  almany  (or  emir)  ot  Futa  Jallon  pbced  his  country  under 
Frmch  protection,  the  French  thus  <^ectualfy  preventing  the 
jnnctiim,  behind  the  coast  lands,  of  the  British  colonies  of  the 
Gambia  and  Sierra  Leone.  The  right  of  France  to  the  littoral  as 
far  south  as  the  basin  of  the  Mdakori  was  recognized  by  Great 
Britain  in  1S83;  Germany  (which  had  made  some  attempt  to 
acquire  a  protectorate  at  Konakry)  abandoned  its  claims  in  i385, 
whale  in  1886  the  nort:hem  frontier  was  settled  in  agreement  with 
Portugal,  which  had  ancient  settlements  in  the  same  region  (see 
PoRTOGUESX  Guinea).  In  1899  the  limits  of  the  colony  were 
extended,  on  the  dismemberment  of  the  French  Sudan,  to  include 
the  upper  Niger  districts.  In  1904  the  Los  Islands  woe  ceded  by 
Great  Britain  to  France,  in  put  return  for  the  Sibandonment 
of  French  fishing  rights  in  Newfound^d  wnten.  (See  also 
Sensgal:  History,) 

French  Guinea  was  made  a  colony  uodependent  of  Senegal  in 
1891 ,  but  in  1895  came  under  the  supreme  authority  oi  the  newly 
constituted  govemor-tgeneralship  of  French  West  Afi-ica.  Guinea 
has  a  considerable  measure  of  autonomy  And  a  separate  budget. 


It  is  administered  by  a  Uentenaat-govemor,  assisted  a 
nominated  council.  Revenue  is  raised  principally  from  customs 
and  a  capitation  tax,  which  has  replaced  a  hut  tax.  The  Jocal 
budget  for  Z907  balanced  at  £205,000.  Over  the  greater  part 
of  the  country  the  native  princes  retdn  their  sovereignty  under 
the  superintendence  of  Frendi  officials.  Hie  devdopment  of 
agriculture  and  education  are  objects  of  special  sdkitude  to  the 
French  authorities.  In  general  the  natives  are  fneaSfy  towards 
their  white  masters. 

See  M.  Famechon,  NoHce  svr  la  Guinie  frangaise  (Paris,  1900);  J. 
Chautard,  Etude  giophysigue  el  eiologigue  sur  te  Fouta-DjaUon  (I^ris, 
1905};  Andr£  Arcin,  JLa  Gutnee  Jranioise  (Paris,  1906),  a  vaJuable 
monograph ;  J.  Machat,  Les  Rivih-es  du  Sud  el  la  Fouta-DiaUon  (Paris, 
1^06),  another  valuable  work,  containing  exhaustive  biblic^japhiea. 
Consult  also  F.  Rouget,  La  Guinie  (Paris,  1908),  an  official  publi- 
cadon,  the  annual  Reports  on  French  West  Africa,  published  by 
the  British  Foreign  Oflice,  and  the  Carte  de  la  Guin^  fran$alfle 
by  A.  Miuoier  in  4  sheets  mi  the  scale  i :  500,000  (Paris,  1902). 

ranrCH  LAHOUAOB.  I.  C^ajra^Ay.— French  is  the  general 
name  of  die  north-north-western  group  of  Romanic  directs, 
the  modem  Latin  of  northern  Gaul  (earned  by  emigration  to 
some  places — as  lower  Canada — out  of  France).  In  a  restricted 
sense  it  is  that  variety  of  the  Parisian  dialect  iirtiich  is  spoken 
by  the  educated,  and  is  t^e  general  literary  language  of  France. 
The  region  in  which  the  native  langiuige  is  termed  French 
consists  of  the  northern  half  of  France  (induding  L<»rafi») 
and  parts  tA  Belgium  and  Switzerland;  its  boundaries  on  the 
west  are  the  Atlantic  Ocean  and  the  Celtic  dialects  of  Brittany; 
on  the  north-west  and  north,  the  English  Channel;  on  the  north- 
east and  east  the  Tentoidc  dialects  of  Bdgium,  Germany  and 
SwitaerifuuL  In  the  south-east  and  south  the  boundary  is  to  a 
great  extent  ccmventUMial  and  ill-defined,  there  being  originally 
no  linguistic  break  between  the  southern  French  dialects  and  the 
northern  Provencal  dialects  of  southern  France,  north-western 
Italy  and  south-western  Switzerland.  It  is  formed  partly  by 
^aces  of  intermediate  dialects  (some  of  whose  features  are 
French,  others  Provencal),  partly  by  spaces  of  mixed  dialects 
resulting  from  the  invadon  of  the  space  by  more  northern  and 
□aore  southern  settlers,  partly  by  lines  where  the  intermediate 
dialects  have  been  suppressed  by  more  northern  (French)  and 
more  southern  (Frovmcal)  dialects  without  these  having  mixed. 
Startii^  in  the  west  at  the  mouth  of  the  CUronde,  the  boundary 
runs  nearly  ninth  scMm  after  passing  Bordeaux;  a  Uulc  north  of 
Angoaldme  it  turns  to  the  east,  and  runs  in  this  direction  into 
Switzerland  to  the  north  of  Geneva. 

II.  External  History. ^{a)  Political. — By  the  Roman  conquests 
the  language  of  Rome  was  spread  over  the  greater  part  of  southern 
and  western  Europe,  and  gradually  supplanted  the  native 
tongues.  The  language  introduced  was  at  first  neariy  uniform 
over  the  whole  empire,  Latin  provincialisms  and  many  more 
or  less  general  features  of  the  older  vtilgar  language  being 
suppressed  by  the  preponderating  influence  of  the  educated 
speech  of  the  capital.  As  legions  became  stationary,  as  colonies 
were  formed,  and  as  the  natives  adopted  the  language  of  their 
conquerois,  this  language  s[dit  np  into  local  dialects,  the  dis- 
tinguishing features  oi  which  are  due,  as  far  as  can  be  ascertained 
(except,  to  some  extent,  as  to  the  vocabulary),  not  to  speakers 
of  different  nationalities  misspeaking  Latin,  each  with  the 
peculiarities  of  his  native  language,  but  to  the  fact  that  linguistic 
changes,  which  are  ever  occurring,  are  not  perfectly  uniform 
over  a  large  area,  however  homogeneous  the  speakers.  As  Gaul 
was  not  conquered  by  Caesar  till  the  middle  of  the  first  century 
before  our  era,  its  Latin  cannot  have  begun  to  differ  from  that  of 
Rome  till  after  that  date;  but  the  artificial  retention  of  classical 
Latin  as  the  literary  and  official  language  after  the  popular 
spoken  language  had  diverged  from  it,  often  renders  the  chrono- 
logy of  the  earlier  periods  of  the  Romanic  languages  obscure. 
It  is,  however,  certain  that  the  popular  Iditintrf  (^ul  had  become 
difiareotiated  from  that  of  <^tral  Italy  before  the  Teutonic 
conquest  of  Gaul,  which  was  not  completed  till  the  latter  half 
of  the  5th  century;  theinvaders  gradually  adopted  the  language 
<si  their  more  civilised  subjects,  which  remained  unaffected, 
esncept  in  its  vocabidary.   Fxobi^ly  by  tfads  time  it  had  diverged 
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BO  Tiddy  from  the  artificially  picserved  literary  language  that 
it  could  no  longer  be  r^^ardc^  merely-  as  mispronounced  Latin; 
the  Latin  documents  of  the  next  following  centuries  contain 
many  clearly  popular  words  and  forms,  and  the  literary  and 
popular  languages  are  distinguished  as  latina  and  romana. 
The  term  galHcaf  at  first  draoting  the  native  Celtic  language 
ctf  Gaul,  is  found  a{>plied  to  its  siq>planter.  before  the  end  of  the 
9th  century,  and  survives  in  the  Bretim  gaUekf  the  regular  term 
for  "  French."  After  the  Franks  in  Gaul  had  abandoned  their 
native  Teutonic  language,  the  term  francisca^  by  which  this 
was  denoted,  came  to  be  applied  to  the  Romanic  one  they 
adopted,  and,  under  the  form /ran^aue,  remains  its  native  name 
to  this  day;  but  this  name  was  confined  to  the  Romanic  of 
northern  Gaul,  which  makes  it  probable  that  this,  at  the  time 
of  the  adoption  of  the  name  francisca,  had  become  distinct 
ftom  the  Romanic  of  southern  Gaul.  Francisca  is  the  Teutonic 
adjective  fraAkisk,  which  occurs  in  Old  English  in  the  form 
frencise;  this  word,  with  its  umlauted  e  from  a  with  following 
i,  survives  under  the  form  French,  which,  though  purdy  Teutonic 
in  <»igiQ  and  form,  has  long  been  ezch^vdy  applied  to  the 
Romanic  language  and  inhabitants  of  GauL  "^e  German  name 
framose,  with  its  accaxt  on,  and  o  in,  the  second  syllable,  comes 
from  frattiois,  a  native  French  form  older  than  JranQais,  but 
later  \hasi  the  Early  Old  French  franceis.  The  Scandinavian 
settlers  on  the  north-west  coast  of  France  early  in  the  loth 
century  quickly  lost  their  native  speech,  which  left  no  trace 
ezcq}t  in  some  contributions  to  the  vocabulary  of  the  language 
they  adopted.  The  main  feature  since  is  the  growth  of  the 
pditical  supremacy  of  Paris,  carrying  with  it  that  of  its  dialect; 
in  1539  Francis  I.  ordered  tiiat  all  public  documents  should  be 
in  French  (of  Paris),  which  then  became  the  official  language 
of  the  whole  kingdom,  though  it  is  still  foreign  to  neariy  half  its 
population. 

The  conquest  <rf  ^i^and  in  1066  by  William,  duke  of 
Normandy,  introduced  into  England,  as  the  language  of  the  rulers 

and  (for  a  time)  most  of  the  writers,  the  dialects  spoken  in 
Normandy  (see  also  Anolo-Noskan  Literatuke).  Confined  in 
their  native  country  to  definite  areas,  these  dialects,  following 
their  speakos,  became  mixed  in  En^and,  so  that  their  forms 
were  used  to  some  extent  indifierently;  and  the  omstant  com- 
munication with  Normandy  maintained  during  several  reigns 
introduced  also  later  forms  of  continental  Norman.  As  the 
conquerors  learned  the  language  of  the  otuiquered,  and  as  the 
more  cultured  of  the  latter  learned  that  of  the  former,  the  Norman 
of  Eni^d  (induding  that  of  the  English-speaking  lowlands  of 
Scotland)  became  anglicized;  instead  of  following  the  changes 
of  the  Norman  of  France,  it  followed  those  of  En^ish.  The 
accession  in  1154  of  Henry  U.  of  Anjou  disturbed  the  Norman 
character  of  Anglo-French,  and  the  loss  of  Normandy  under  John 
in  1204  gave  full  play  to  the  literary  importance  of  the  French 
of  Paris,  many  of  whose  forms  afterwards  penetrated  to  England. 
At  the  same  time  English,  with  a  large  French  addition  to  its 
vocabulary,  was  steadily  recovering  its  supremacy,  and  is 
officially  employed  (for  the  first  time  since  the  Conquest)  in  the 
Proclamation  of  Henry  III.,  1358.  The  semi-artificial  result  of 
this  mixture  of  French  of  different  dialects  and  of  different  periods, 
more  or  less  an|^ici»d  according  to  the  date  or  educatiwi  of  the 
speaker  or  writer,  is  generally  termed  "  the  Anglo-Norman 
dialect ";  but  the  term  is  misleading  for  a  great  part  of  its 
existence,  because  while  the  French  of  Normandy  was  not  a 
single  dialect,  the  later  French  of  England  came  from  other 
French  provinces  besides  Normandy,  and  being  to  a  considerable 
extent  in  artificial  conditions,  was  checked  in  the  natural  develop- 
ment implied  by  the  term  "  (Ualect."  The  disuse  of  Anglo-French 
as  a  natural  langui^e  is  evidenced  by  English  being  substituted 
for  it  in  proceedings  in  1362,  and  in  schools  in  1387;  but 
law  reports  were  written  in  it  up  to  about  1600,  and,  converted 
into  modem  literary  French,  it  remains  in  official  use  Ua  giving 
the  royal  assent  to  bills  of  parliament. 

(6)  I^rary. — Doubtless  because  the  popular  Lathi  of  northern 
Gaul  changed  more  rapidly  than  that  of  any  other  part  of  the 
emi»re,  French  was,  <rf  aU  the  Romanic  dialects,  the  first  to  be 


recognized  as  a  distinct  language,  and  the  first  to  be  used  in 
literature;  and  though  the  oldest  specimen  now  extant  is  prob- 
ably not  the  first,  it  is  considerably  earlier  than  any  existing 
documents  oi  the  allied  languages.  In  S13  the  council  of  Tours 
ordered  certain  homilies  to  be  translated  into  Rustic  Roman  or 
into  German;  and  in  842  Louis  the  German,  Charles  the  Bald, 
and  their  armies  confirmed  their  engagements  by  taking  oaths  in 
both  languages  at  Strassburg.  These  have  been  preserved  to 
us  by  the  historian  Nithard  (who  died  .in  853);  and  though,  in 
consequence  of  the  only  existing  manuscript  (at  Paris)  being 
more  than  a  century  later  than  the  time  of  the  author,  certain 
alterations  have  occurred  in  the  text  of  the  French  oatJis,  they 
present  more  archaic  forms  (probably  of  North-Eastem  French) 
than  any  other  document.  The  next  memorials  are  a  short  poem, 
probably  North-Eastem,  on  St  Eulab'a,  preserved  in  a  manuscript 
of  the  loth  century  at  Valenciennes,  and  some  autograph  frag- 
ments (also  at  Valenciennes)  of  a  homily  on  the  pn^het  Jonah, 
in  mix«i  Latin  and  Eastern  French,  of  the  same  period.  To  the 
same  century  belong  a  poem  on  Christ's  Passion,  apparently  in 
a  mixed  (not  intennediate)  langu^e  of  French  and  Provencal, 
and  one,  probably  in  SoatJi-Eastem  French,  on  St  L^er;  both 
are  preserved,  in  differmt  handwritings,  in  a  MS.  at  Qennont- 
Ferrand,  whose  scribes  have  introduced  many  Provencal  forms. 
After  the  middle  of  the  nth  century  literary  remains  are  com- 
paratively numerous;  the  chief  early  representative  of  the  main 
dialects  are  the  following,  some  of  them  preserved  in  several 
MSS.,  the  earliest  of  whidi,  however  (the  only  ones  here  men- 
tioned), are  in  several  cases  a  generation  or  two  later  than  the 
works  themselves.  In  Westem  Frendi  are  a  verse  life  of  St 
Alexius  (Alexis),  probably  Norman,  in  an  Angio-Nonnan  MS. 
at  Hildesheim;  the  epic  poem  of  Rduid,  possibly  also  Norman, 
in  an  A.-N.  MS.  at  Oxford;  a  Norman  vofoal  translation  of  the 
I^alms,  in  an  A.-N.  MS.  also  at  Oxford;  another  later  one, 
from  a  different  Latin  version,  in  an  A.-N.  MS.  at  Cambridge; 
a  Norman  translation  of  the  Four  Books  of  Sings,  in  a  probably 
A.-N.  MS.  at  Paris.  The  earliest  work  in  the  Parisian  dialect  is 
probably  the  Travels  of  Charlemagne,  preserved  in  a  late  Anglo- 
Norman  MS.  with  much  altered  forms.  In  Eastern  French,  of 
rather  later  date,  there  are  translations  of  the  Dialogues  of  Pope 
Gregory,in  aMS.at  Paris,  containing  also  fragments  of  Gregory's 
Moralities,  and  (still  later)  of  some  Sermons  of  St  Bernard,  in 
a  MS.  also  in  Paris.  From  the  end  of  the  isth  century  literary 
and  official  documents,  often  including  local  charters,  abound  in 
almost  every  dialect,  until  the  growing  influence  of  Paris  caused 
its  language  to  supereede  in  writing  the  otha  local  ones.  Hiis 
influence,  occasionally  {^parent  about  the  end  of  the  1 2th century, 
was  overpowering  in  the  15th,  when  authors,  though  often  dis- 
playing provincialisms,  almost  all  wrote  in  the  dialect  of  the 
capital;  the  la^t  dialect  to  lose  its  literaiy  independence  was 
the  North-Eastem,  which,  being  the  Romanic  language  of 
Flanders,  had  a  polirical  life  of  its  own,  and  (modified  by  Parisian) 
was  used  in  Uterature  aft^  1 400. 

III.  Internal  History. — Though  mudi  has  been  done  in  recent 
years,  in  the  scientific  investigation  of  the  sounds,  inflexions,  and 
syntax  of  the  older  stages  and  dialects  of  French,  much  still 
remains  to  be  done,  and  it  must  suffice  here  to  give  a  sketch, 
mainly  of  the  cUalects  which  were  imported  into  Kng^d  by  the 
Normans— in  which  English  readers  viQ  probably  take  most 
interest,  and  e^edally  of  the  features  which  explain  the  forms 
of  English  words  of  French  origin.  Dates  and  places  are  only 
approximations,  and  many  statements  are  liable  to  be  modified 
by  further  researches.  The  primirive  Latin  forms  given  are 
often  not  classical  Latin  words,  but  derivatives  from  these;  and 
reference  is  generally  made  to  the  Middle  English  (Chaucerian) 
pronunciation  of  English  words,  not  the  modem. 

(o)  Vocabulary. — The  fundamental  part  of  the  vocabulary 
of  French  is  the  I^itin  imported  into  Gaul,  the  Frendi  words  being 
rimply  the  Latin  words  themselves,  with  the  natural  changes 
undeigone  by  all  living  qieech,  or  derivatives  formed  at  various 
dates.  Comparatively  few  words  were  introduced  from  the  C^tk 
language  of  the  native  inhabitants  {heCy  Ueue  from  the  Celtic 
words  given  by  Latin  writers  as  beeci§Sf  teuca),  but  the  number 
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adopted  from  the  language  of  tbe  Teutonic  conquerors  of  Gaul 
is  laige  (guerre*'werra',  laid^taidhi  ckoisir^kau^M).  lbs 
woHs  were  imported  at  different  periods  of  the  Teutonic  supre- 
macy, and  consequently  show  chronological  differences  in  their 
sounds  (Adir  »  hatan;  franaais  •^frankisk;  icreoisse  "  krebbi; 
tchim'^skina).  Small  separate  importations  of  Teutonic  words 
resulted  from  the  Scandinavian  settlement  in  France,  and  the 
commercial  intercourse  with  the  Low  German  nations  on  the 
North  Sea  (/W^er=Norse  hripa;  chaloupe=I>utch  sloop;  est= 
Old  English  edst).  In  the  meantime,  as  Latin  (with  considerable 
alterations  in  pronunciation,  vocabulary,  &c.)  continued  in 
literary,  official  and  ecclesiastical  use,  the  popular  language 
borrowed  from  time  to  time  various  more  or  less  altered  classical 
Latin  words;  and  when  the  popular  language  came  to  be  used 
in  literature,  e^>ecially  in  that  of  the  church,  these  importations 
largely  increased  {wginiiet  Eulalia  =  virginitSiem;  imagena 
Alexis =>frul^'n«m — tJie^pular  forms  would  probably  have  been 
vergedet,  emain) .  At  the  Renaissance  they  became  very  abundant, 
and  have  continued  since,  stifling  to  some  extent  the  develop- 
mental power  of  the  language.  Imported  words,  whether 
Teutonic,  clasaical  Latin  or  other,  often  receive  some  modifica- 
tion at  their  importation,  and  always  take  part  in  all  subsequent 
natural  phonetic  changes  in  the  language  (Early  Old  French 
adversarie.  Modem  French  adversaire).  Those  French  words 
which  appear  to  contradict  the  phonetic  laws  were  mostly  intro- 
duced into  the  language  after  the  taking  place  (in  words  already 
ezbting  in  the  language)  of  the  chains  formulated  by  the  laws 
in  question;  coiiq>are  the  late  in^rted  k^tque  with  the  inherited 
lai,  both  from  Latin  loioum.  In  this  and  many  other  cases  the 
language  possesses  two  forms  of  the  same  Latin  word,  one 
descended  from  it,  the  other  borrowed  (meuble  and  mobile  from 
mdbilem).  Some  Oriental  and  other  foreign  words  were  brought 
in  by  the  crusaders  {amiral  from  amir);  in  the  i6th  century, 
wars,  royal  marriages  and  literature  caused  a  large  number 
of  Italian  words  isoldat=sddato\  brave = bravo;  caresser^ 
carestare)  to  be  introduced,  and  many  Spanish  ones  {alcdve" 
akoba;  Mbler^'hailat').  A  few  words  have  been  fum^bed  by 
Provencal  (aboBe,  cadeiuu)^  and  several  have  been  adopted  from 
other  dialects  into  the  French  ot  Paris  (esquker  Norman  or 
Picard  for  the  Paris-French  esckiver).  Gennan  has  contributed 
a  few  (blocus'^blochlls;  ckoucr&uU'^sUfkriU);  and  recently  a 
considerable  number  have  been  imported  from  England  {drain, 
confortable,  fiirter).  In  Old  French,  new  words  are  freely 
formed  by  derivation,  and  to  a  less  extent  by  composition;  in 
Modem  French,  borrowing  from  Latin  or  other  foreign  languages 
is  the  more  usual  course.  Of  the  French  words  now  obsolete 
some  have  disappeared  because  the  things  they  express  are 
obsolete;  others  have  been  replaced  by  words  of  native  forma- 
tion, and  many  have  been  si^>er8eded  foreign  words  generally 
of  literary  origin;  of  those  wUch  survive,  many  have  undergone 
considerable  alterations  in  meaning.  A  large  number  oi  Old 
French  words  and  meanings,  ik>w  extinct  iu  the  language  of 
Paris,  were  introduced  into  En^ish  after  the  Norman  Conquest; 
and  though  some  have  perished,  many  have  survived — strife 
from  Old  French  estrif  (Teutonic  strU);  quaint  from  cointe 
(jcognitum);  remember  from  remembrer  {rememorare);  chaplet 
(garland)  from  chapelet  (Modem  French  "chaplet  of  beads"  ) ; 
appointment  (rendezvous)  from  appointement  (now  "salary"  ). 
Many  also  survive  in  other  French  dialects. 

(6)  Dialects. — The  history  of  the  F^ch  language  from  the 
period  of  its  earliest  extant  literary  memorials  is  that  of  the 
dialects  composing  it.  But  as  the  popular  notion  of  a  dialect 
as  the  speech  of  a  definite  area,  possessing  certidn  peculiarities 
confined  to  and  otending  throughout  that  area,  is  far  from 
correct,  it  will  be  advisatde  to  drop  the  misleading  divisions  into 
"Norman  dialect,"  "Picard  dialect"  and  the  like,  and  take 
instead  each  important  feature  in  the  chronological  order  (as 
far  as  can  be  ascertained)  of  its  development,  pointing  out  roughly 
the  area  in  which  it  exists,  and  its  present  state.  The  local  terms 
used  are  intentionally  vague,  and  it  does  not,  for  instance,  at  all 
follow  that  because  "  Eastern"  and  "  Western"  are  used  to 
denote  the  localities  of  more  than  one  dialectal  feature,  the 


boundary  line  between  the  two  diviaons  is  the  same  in  each  case. 
It  is,  indeed,  because  dialectal  differences  as  they  arise  do  not 
foUow  the  same  boundary  lines  (mudi  less  the  p(ditical  divisions 
of  provinces),  but  cross  one  another  to  any  extent,  that  to  q>eak 
of  the  dialect  of  a  large  area  as  an  individual  whole,  unless  that 
area  is  cut  off  by  physical  or  alien  linguistic  boundaries,  creates 
only  confusion.  Thus  the  Central  French  of  Paris,  the  ancestor 
of  classical  Modem  French,  agrees  with  a  more  southern  form 
of  Romanic  (Limousui,  Auvergne,  Forez,  Lyoimais,  Dauphin^;) 
in  having  ts,  not  tsh,  for  Latin  k  (c)  before  i  and  e;  tsh,  not  k,  for 
k  (c)  before  a;  and  with  the  whole  South  in  having  gu,  not  to, 
for  Teutonic  w;  while  it  belongs  to  the  East  in  having  oi  for 
earlier  e>;  and  to  the  West  in  having  2,  not  m,  for  Latin  a;  and  t, 
not  ei,  from  Latin  ^-f-t.  It  may  be  well  to  denote  that  Southern 
French  does  not  onrespond  to  southern  Prance,  whose  native 
language  is  Proven^aL  "  Modem  Frmch  "  means  ordinary 
educated  Parisian  French. 

(c)  Phonology. — ^The  history  of  the  sounds  of  a  language  is, 
to  a  considerable  extent,  that  of  its  inflections,  which,  no  less 
than  the  body  of  a  word,  are  composed  of  sounds.  This  fact, 
and  the  fact  that  unconscious  changes  are  much  more  reducible 
to  law  than  conscious  ones,  render  the  phonology  of  a  language 
by  far  the  surest  and  widest  foundation  for  its  dialectology,  the 
importance  of  the  sound<hanges  in  this  respect  depending 
not  on  theur  prominence,  but  on  the  earliness  of  their  date.  For 
several  centuries  after  the  divergence  between  ^ken  and  written 
Latin,  the  history  of  these  changes  has  to  be  determined  mainly 
by  reasoning,  aided  by  a  Uttle  direct  evidence  in  the  misspellings 
of  inscriptions  the  semi-popular  forms  in  glossariesj  and  the 
warnings  of  Latin  grammarians  against  vulgarities.  With  the 
rise  of  Romanic  literature  the  materials  for  tracing  the  changes 
become  abimdant,  though  as  they  do  not  give  us  the  sounds 
themselves,  but  only  their  written  rqiresentations,  much 
difficulty,  and  some  imcertainty,  often  attach  to  deciphering  the 
evidence.  Fortunately,  early  Romanic  orthography,  that  of 
Old  French  included  (for  which  see  next  section),  was  phonetic, 
as  Italian  orthography  still  is;  the  alphabet  was  imperfect,  as 
many  new  sounds  had  to  be  represented  which  were  not  provided 
for  in  the  Roman  alphabet  from  which  it  arose,  but  writers  aimed 
at  representing  the  sounds  they  uttered,  not  at  using  a  fixed 
combination  of  letters  for  each  word,  however  they  pronounced  it. 

The  characteristics  of  French  as  distinguished  from  the  allied 
languages  and  from  Latin,  and  the  relations  of  its  sounds,  in- 
flections  and  syntax  to  those  of  the  last-named  language,  bdong 
to  the  general  subject  of  the  Romanic  languages.  It  will  be  well, 
however,  to  mention  here  some  of  the  features  in  which  it  agrees 
with  the  closely  related  Provencal,  and  some  in  which  it  differs. 
As  to  the  latter,  it  has  already  been  pointed  out  that  the  two 
languages  glide  insensibly  into  one  another,  there  being  a  belt 
of  dialects  which  possess  some  ot  the  features  of  each.  French 
and  Provencal  of  the  xoth  century — the  earliest  date  at  which 
documents  exist  in  both — agree  to  a  great  extent  in  the  treatment 
of  Latin  final  consonants  and  the  vowels  preceding  them,  a 
matter  of  great  importance  for  inflections  (numerous  French 
examples  occur  in  this  section),  (i)  They  reject  all  vowels, 
except  a,  of  Latin  final  (unaccented)  syllables,  unless  preceded 
by  certain  consonant  combinations  or  followed  by  nt  (here, 
as  elsewhere,  certain  exceptions  cannot  be  noticed) ;  (2)  they  do 
not  reject  a  similarly  situated;  (3)  they  reject  final  (unaccented) 
m;  (4)  they  retain  final  s.  French  and  Northern  Provencal 
also  agree  in  chanpng  Latin  A  from  a  labio-guttural  to  a  lalno- 
palatal  vowel;  the  modem  sound  (German  U)  of  the  accented 
vowel  of  French  lune,  Provencal  /uffo,  contrasting  with  that  in 
Italian  and  Spanish  hma,  appears  to  have  existed  before  the 
earliest  extant  documents.  The  final  vowel  laws  generally  apply 
to  the  unaccented  vowel  preceding  tbe  accented  syllable,  if  it  is 
preceded  by  another  syllable,  and  followed  by  a  single  consonant 
--matin  {m&tiUinum),  dortoir  (dormitdrium),  with  vowel  dropped; 
canevas  (cannabtlcettm),  armedure,  later  arfnAfre,  now  armwre 
{armOt^am),  with         as  explained  below. 

On  the  other  hand,  French  differs  from  Provencal:  (i)  in 
uniformly  presaving     Early  Old  French)  Latin  final  t,  which 
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is  generally  rejected  in  Provencal— French  aimet  (LaXia  amai), 
Provencal  ami;  aimeni  («0ianf),  Frov.  aman\  (a)  in  always 
rejecting,  absorbing  or  a)nsonantizing  the  vowd,  of  the  last 
syllable  but  one,  if  unaccented;  in  such  words  as  angeU  (often 
spelt  angle) ,  the  e  after  the  g  only  serves  to  show  its  soft  sound — 
French  venire  (now  vainav,  Latin  vinc^e),  Fxov.  vmuer,  with 
accent  on  first  pliable;  French  esdatidre  (scandalum)f  Prov. 
eseandtdi  French  olie  (dissyllabic,  i^y  consonant,  now  UmU), 
Prov.  oH  {oleum) ;  (3)  in  changing  accented  a  not  in  position  into 
ai  before  nasals  and  gutturals  and  not  after  a  palatal,  and  else- 
where into  £  (West  French)  or  « (East  French),  which  develops  an 
i  before  it  when  preceded  by  a  palatal — French  main  (Latin 
manunt),  Prov.  man;  aigre  (acrem),  a^e;  ele  (dlam),  East 
French  eile,  Prov.  ala;  meUU  {medietatem),  East  French  moitieit, 
Prov.  meitati  (4)  in  changing  a  in  unaccented  final  syllables  into 
the  vowel  intermediate  to  a  and  e;  this  vowel  is  written  a 
in  one  or  two  of  the  older  documents,  elsewhere  e — French  aime 
CLatin  amd),  Prov.  ama;  ainus  (amib),  Prov.  amas\  ainut  (amat), 
Prov.  ama;  is)  i°  changing  original  au  into  — French  or  {aurum) , 
Prov.  our;  rober  (Teutonic  rantbSn),  Prov.  raubar;  (6)  in  changing 
general  Komanic  ^  from  accented  S  and  i  not  in  position,  into  » — 
French  veine  (vinam),  P^v.  verta;  peil  (pilum),  Prov.  pel. 

As  some  of  the  dialectal  differences  were  in  existence  at  the 
date  of  the  earliest  extant  documents,  and  as  the  existing 
materials,  till  the  latter  half  of  the  nth  century,  are  scanty  and 
of  uncertain  iocfUity,  the  chronologicai  order  (here  adopted) 
of  the  earlier  sound-c^nges  is  only  tentative. 

(i)  Northern  French  has  £fftfwritten  £  or  eft)  for  I^tin  k  (c)  and 
t  before  palatal  vowels,  where  Central  and  Southern  French  have  ts 
fwritten  c  or  s) — North  Norman  and  Picard  chire  (ceram),  brack 
(brdchium),  plache  {plateam);  Parisian,  South  Norman,  &c.,  cire, 
braz,  place.  Before  the  close  of  the  Early  Old  French  period  (12th 
centiuy)  ts  loses  its  initial  consonant,  ana  the  same  ha|^>ened  to  tsh 
a  century  or  two  later;  with  this  change  the  old  distinctiw  is 
maintained — Modem  Guernsey  and  Picanl  ckire,  Modern  Picard 
plache  (in  ordinary  Modem  French  spelling);  usual  French  cire, 
place.  English,  having  borrowed  from  North  and  South  Norman 
(and  later  Parisian),  haa  instances  of  both  tsh  and  s,  the  former 
in  comparatively  small  number — chisel  (Modem  French  dseaw 
(?)  caesellum),  escutcheon  {Scusson,  scutidnem) ;  city  (cite,  clvitatem), 
place.  (2)  Initial  Teutonic  w.  is  retained  in  the  north-east  and  along 
the  north  coast ;  dsewhere,  as  hi  the  other  Romance  languages,  g 
was  pre&ced — Picard,  &c.,  v>arde  (Teutonic  warda),  went  (verta); 
Parisian,  &c.,  guarde,  guerre.  In  the  12th  century  the  «  or  w  of 
gu  dropped,  giving  the  Modem  French  garde,  guerre  (with  g«=g); 
w  remams  in  Picard  and  Walloon,  but  in  North  Normandy  it 
becomes  v — Modem  Guernsey  vAsm,  Walloon  wozon.  Modem  French 
gaaon  (Teutonic  icoson).  E.ngti^  has  both  forms,  sometimes  in 
words  or^nally  the  same — xuage  and  gage  (Modem  French  gage, 
Teutonic  tcotji);  warden  and  guardian  (gardien,  wardiAg),  (3) 
Latin  6  after  accented  a  in  the  imperfect  of  the  first  conji^tion, 
which  becomes  v  in  Eastem  French,  in  Western  French  further 
changes  to  n,  and  forms  the  diphthong  ou  with  the  preceding  vowel 
— Norman  amove  (amabam),  ifortout  (portahat) ;  Burgundtan  ameve, 
porkvet.  -eta  is  still  retained  in  some  places,  but  generally  the  im- 
perfect of  the  first  conjugation  is  assimilated  to  that  of  the  others — 
amoit,  like  avoit  (hat^bat).  (4)  The  palatalization  of  every  then  exist- 
ing b  and  g  (hard)  when  followed  by  a,  i  or  e,  after  having  caused 
the  development  of  t  before  the  e  (East  French  ei)  derived  from 
a  not  in  position,  is  abandoned  in  the  north,  the  consonants  returning 
to  ordinary  k  or  2,  while  in  the  centre  and  south  they  are  assibilated 
to  tsh  or  dzh — North  Norman  and  Picard  cockier  (capti^re),  kier 
(cdrum),  cose  (causam),  eikiver  (Teutonic  skiukan),  vnket  (Teutonic 
wik+it^em),  gal  (gallum),  gardin  (from  Teutonic  gard) ;  South 
Norman  and  Parisian  ckacier,  chier,  chose,  esckiver,  guicket,jal,jardin. 
Probably  in  the  14th  century  the  initial  consonant  of  tsh,  dzh  dis- 
appeared, giving  the  modem  French  chasser,  jardin  with  ck  =  sk 
and  j'^xk;  but  tsh  is  retained  in  Walloon,  and  dzk  in  Lorraine. 
The  Northern  forms  survive—Modem  Guemsey  cockier,  garden; 
Picard  cocker,  gardin.  English  possesses  numerous  examples  of  both 
forms,  sometimes  in  relat^  words — catck  and  chase;  wicket,  eschew; 
garden,  jaundice  (iaunisse,  from  galbanum).  (5)  For  I.atin  accented 
a  not  in  position  Western  French  usually  has  i.  Eastern  French  ei, 
both  of  which  take  an  t  before  them  when  a  palatal  precedes — 
Nonoan  and  Parisian  per  (Parem),  oies  (audialts) ;  Lorraine  peir, 
oieis.  In  the  I7tb  ana  i8tn  centuries  close  i  changed  to  open  i, 
except  when  final  or  before  a  silent  consonant — omer  (omarum)  now 
having  i,  aimer  (am'are)  retaining  (.  English  shows  the  Western 
close  t—fear  (Modem  French  pair.  Old  French  per),,  eki^  (chef, 
caput) ;  Middle  High  Gorman  the  Eastern  ei — iameir  (Modem  French 
Earner,  I'aimer,  /a.ffW~Latjn  more).  (6)  Latin  accented  e  not  in 
position,  when  it  came  to  be'foHowed  in  Old  French  by'i  unites  with 
this  to  form  >  In  the  Western  dialects,  whHe  the  Eastern  have  the 


diphthongs  ei — Picard,  Norman  and  Parisian  pire,  (P^orX  piz 
(Pectus) ;  Burgundian  peire,peis.  The  distinction  is  still  preserved 
— Modern  French /nVe,  Modem  Burgundian  ^£lre,  English 
words  show  always  i— price  (prix,  pretium)  spH^  (d$P%t,  dispectum). 
(7)  The  nasalization  of  vowels  followed  by  a  nasal  consonant  did  not 
take  place  simultaneously  with  all  the  vowels.  A  and  e  before,  n 
(guttural  n,  as  in  sing),  H  (palatal  n),  «  and  m  were  nasal  in  the  lith 
century,  such  words  as  tont  (tantum)  and  gent  (gerttem)  forming  in  the 
Alexis  assonances  to  themselves,  distinct  from  the  a^nances  with 
a  and  «  before  non-nasal  consonants.  In  the  Roland  umbre  (ombre, 
umbram)  An^culcket  (cottche,  coltocat),Jia-  (ferum)  and  ckiens  (catOs), 
dit  (dictum)  and  vint  (ogntO,  eeinie  (ciiiciam)  antj  veie  (vote,  viam), 
brun  (Teutonic  6ra«)  Andfut(fuit)  assonate  freely,  though  o  (u)  before 
nasals  shows  a  tendency  to  separation.  The  nasalization  of  «  and  u 
{=Modem  French  u)  did  not  taks  place  till  the  i6th  century;  ■  and 
in  all  cases  the  loss  of  the  following  nasal  consonant  is  quite  modem, 
the  older  pronundation  of  tant,  ombre  being  titnt,  dmbra,  not  as  now 
td,  dbrh.  The  nasalization  took  place  whether  the  nasal  consonant 
was  or  was  not  followed  by  a  vowel,  femme  (femiftom),  konneur 
(kondrem)  being  pronounced  with  nasal  vowels  in  the  firat  syllable 
till  after  the  i6th  century,  as  indicated  by  the  doubling  of  the  nasal 
consonant  in  the  speUing  and  by  the  phonetic  change  (m  femme  and 
other  words)  next  to  be  mentioned.  English  generally  has  au  (now 
often  reduced  to  a)  for  Old  French  i — vaunt  (vanler,  vdnitdre) ,  lavmy 
(tanni  (?)  Celtic).  (8)  The  assimilation  of  Z  (nasal  e)  to  d  (nasal  a) 
did  not  begin  till  the  middle  the  nth  century,  and  is  not  yet 
universal,  in  France,  though  generally  a  (%ntury  later.  In  the 
Alexis  nasal  a  (as  in  tont)  is  never  cotuounded  with  nasal  e  (as  in 
gent)  in  the  assonances,  though  the  copyist  (a  century  later)  often 
writes  a  for  nasal  e  in  unaccented  syllables,  as  in  amfant  (enfant, 
infaniem) ;  in  the  Roland  there  are  several  cases  of  mixture  in  the 
assonances,  gent,  for  instance,  occurring  in  ant  stanzas,  tant  in  ent 
ones.  English  has  several  words  with  a  for  e  before  nasals — rank 
(rang,  OldFrench  rene,  Teutonic  kriiga),  pansy  (pensie,  pensGtam); 
but  the  majority  ^ow  e — enter  (enirer,  intr&re),  fieam  (flamme, 
Old  French  jZeme,  phiebotomum).  The  distinction  is-sttU  preserved 
in  the  Norman  of  Guernsey,  where  an  and  en,  though  both  nasal, 
have  different  sounds — Idnchier  (lancer,  laAcedre),  but  mhitrie  (Old 
French  menterie,  from  menHrt\.  (9)  The  loss  of  s,  or  rather  2,  before 
voiced  consonants  began  early,  s  being  often  omitted  or  wron^ 
inserted  in  12th  century  MSb. — ^Earliest  Old  French  masle  (mas- 
culum),  sisdn  (laceram);  Modem  French  mdle,  cidre.  In  English 
it  has  everywhere  disappeared — male,  cider;  except  in  two  words, 
where  it  appears,  as  occasionally  in  Old  French,  as  d^— meddle  (mHer, 
miscul&re),  medlar  (n^ier,  Old  French  also  meslier,  mespii&rium). 
The  loss  erf  s  before  voiceless  consonants  (except  f)  is  about  two 
centuries  later,  and  it  is  not  universal  even  in  Parisian — ^Early  Old 
French  Jeste  (festam),  escuter  (scutdrium);  Modem  French  fite, 
Scuyer,  but  espSrer  (sperdre).  In  the  north-east  s  before  t  is  still 
retained — WalloMi  chestai  (chateau,  castelium),  fiess  (fSte).  EngliiAi 
shows  f  regularly — feast,  es^ire.  (10)  Medial  dh  (soft  tk,  as  in 
tken),  and  final  tk  from  Latin  t  or  d  between  vowels,  do  not  begin 
to  disappear  till  the  latter  half  of  the  i  ith  century.  In  native 
French  MSS.  dh  is  generally  written  d,  and  th  written  /;  but  the 
German  scribe  of  the  Oattts  writes  adjudha  (adjUUim),  eadhima 

Beek  kotd  and  inarn) ;  and  the  EngUdt  one  of  the  Alexis  am^vtha 
lirdtam),  lothet  (lavdatum),  and  that  of  the  Cambridge  Paalter 
tetk  (hereditdlem).  Medial  dh  often  drops  even  in  the  last-named 
MSS.,  and  soon  disappears;  the  same  is  tme  for  final  tk  in  Westem 
French — Modern  French  contrfe,  loid.  But  in  Eastem  French  final 
ih,  to  which  Latin  t  between  vowels  had  probably  been  reduced 
through  (f  and  dA,  appears  in  the  12th  century  and  later  as  /,  rhyming 
on  ordinary  French  final  t — Picard  and  Burgundian  peckiet  (peccatum) 
apeleit  (appellStum).  In  Westem  French  some  final  ths  were 
saved  by  being  changed  to  /— Mod*xn  French  soif  (sitim),  mauf 
(obsolete,  modwn).  English  has  one  or  two  instances  of  final  thi  none 
of  medial  dh—faiik  (foi,  /idem);  Middle  English  caritep  (ckaritS, 
caritatem),  druV  (Old  French  dru,  Teutonic  arad);  generally  the 
consonant  is  lost — country,  ckarity.  Middle  High  German  shows 
the  Eastern  French  final  consonant — moraliteit  (morality,  mdrdii- 
iatem).  (11)  T  frcon  Latin  final  t,  if  in  an  Old  French  unaccented 
syllable,  begins  to  disappear  in  the  Roland,  where  sometimes  aimot 
(amat),  sometimes  aime,  is  required  by  the  metre,  and  soon  drops  in 
all  dialects.  The  Modem  French  t  of  aime-t-il  and  similar  forms 
is  an  analogical  insertion  from  such  forms  as  dort-il  (dormit),  where 
the  t  has  always  existed.  (12)  The  change  of  the  diphthong  at  to  hi 
and  afterwards  to  (the  doubling  indicates  length),  had  not  taken 
place  in  the  earliest  French  documents,  words  with  ai  assonating 
only  on  words  with  a;  in  the  Roland  such  assonances  occur,  but 
those  of  at  on  i  are  more  frequent— /oire  (facere)  assonating  on 

eirastre  (patraster)  and  on  estes  (esUs) ;  and  the  MS.  (half  a  century 
ter  than  the  poem)  occasionally  nas  ei  and  e  for  air~recleimet 
(recldmat),  desfere  (disfocere),  the  latter  agreeing  with  the  Modem 
French  sound.  Before  nasals  (as in  laine  =  ldnam)  and  ii  (asin pay(  = 
pScaOm),  ai  remained  a  diphthong  up  to  the  l6th  century,  being 
apparently  ei,  whosfe  fate  in  this  situation  it  has  followed.  English 
shows  ot  regularly  before  nasals  and  when  final,  and  in  a  few  other 
words— woin  (vatn,  vdnum),  pay  (pa^er,  pScdre)^  wait  (euetler, 
Teutonic  wakten) ;  '  but  before  most  consonants  it  has  usually  H — 
peace  (pais;  paeem) ,  feat  (faU,facium).    (1 3)  Th6  loss  or  transposition 
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of  i  ("jHiQiuoiiaqt)  foUowing  the  consonant  ending  an  accent«d 

E"  ble  begins  in  the  xatli  century— Early  Old  French,  tiorie 
iam)\  €Studie  (sUidiim),  oUe  (oleum);  Modern  French  ^(nre, 
,  hmU.  EndiMi  stnnetlmes  Oiows  the  earlier  (orm—ghty,  study ; 
sometimes  the  later-^-iiBiiMr  (dowtiw,  Eaily  Old  French  doarie, 
d&Srium),  oil  {kuiU).  (14)  The  vocalization  cd  I  preceded  by  a  vowel 
and  followed  by  a  consonant  becomes  frequent  at  the  end  of  the  12th 
century;  when  preceded  by  open  i,  an  a  developed  before  the  I 
whDe  aiis  was  a  consonant — ilth  century  sals^  (salsa),  bdUt  (belli- 
tatem),  sdder  (soOdOre);  Modem  French  .raKCiff,  beauU,  scwUr.  In 
Parisiao^  final  »  followed  the  fate  of,^  before  a  consonant,  becoming 
the  triphthong  iau,  but  in  Norman  the  vocalization  did  not  take 

Slace,  and  the  /  was  afterwards  rejected — Modern  French  misseau, 
lodem  Guernsey  russ6  (nviceUum):  EngKsh  words  of  French  origin 
sometimes  show  /  before  a  consonaiit,'  but  the  general  form  is  » — 
— scald  (ichauder,  excalidare),  Walter  (GaMtier,  Teutonic  Waldhari); 
sauce,  beauty,  soder.  Final  il  is  keot—iveal  ^veau,  vitellum),  seal 
(sceau,  sigillum).  (15)  In  the  east  and  centre  €t  changes  to  di,  while 
the  older  sound  is  retained  in  the  north-west  and  west — Norman 
estrtit  {Uroit,  sirictam),  ftrtie  {proie,  praedam),  lath  centnvy  Picard, 
Parisian,  &c.,  tstroit,  prjHe.  But  the  earliest  (loth  century)  specimens 
of  the  latter  group  of  dialects  have  6i — pleier  (ployer,  fdicSre)  Eulalia. 
mettreiet  (mettrait,  mittere  habibat)  Jonah.  Parisian  ^,  whether  from 
M  or  from  Old  French  di,  6i,  became  in  the  15th  century  ui  (spellings 
with  oue  ac-  oe  are  not  □ncominon--mtnwer  for  miroir,  mtrSUfrium), 
and  in  the  following)  in  certain  words,  h,  now  written  ai-~franfais, 
connattre,  from  fran^ois  (franceis,  franciscum),  conoistre  (conuistre, 
cogndscere) ;  where  it  did  not  undergo  the  latter  change  it  is  now  ua 
or  wa — foi  (rei,  rdgem),  croix  (cntu,  crucem).  Before  nasals  and 
palatal  I,  ei  (tiow»^  was  kn>t~-wifie  ^Sno),  velUe  (vigila),  and  it 
everywhere  survives  unlabialized  in  Modem  Nonnan — Guemaey 
itelle  (itoiltj  stiUa)  with  i,  ser  (soir,  serum)  with  h.  English  shows 
gienemlly  «  (or  oi)  for  orkdnal  ei— strait  (estreii).  Prey  (preie);  but 
in  several  words  ue  later  Parinan  oi — coy  {cot,  gmStum), loyal  (loyal, 
ff^Slem):  ■  (16)  The  splitting  of  the  vowel*sound  from  accented 
uitin  Sof  u  not  in  posicion,  represented  in  Old  French  by  0  and  w 
indifferently,  into  «,  o  (before  nasals),  and  ««  (the  latter  at  first  a 
diphthong,  now="German  d),  is  unknown  to  Western  French  till 
the  i2th  century,  and  is  not  general  in  the  east.  The  sound  in  iith 
century  Nonnan  was  much  nearer  to  «  (Modem  FVench  on)  than  to  6 
(Modern  French  d),  as  the  words  borrowed  by  English  show  uu  (at 
first  written  u,  afterwards  ou  or  ow),  never  od;  hat  was  prob^Iy 
not  quite  u,  as  Modern  Norman  snows  the  same  splitting  o£  the 
aoand  as  Parisian.  Examples  are — Eariy  Old  French  espose  or 
espax(sp6tKain),itomtxnum  (nihnen),fior  or  fiur  (fldrem);  Modem 
French  6pous«,  nom,  fieur;-  Modem  Guernsej^  roMe  (gueule,  gulUm), 
nom,JlUur.  Modem  Picard  also  shows  v,  wmch  is  the  r^utar  sound 
before  r—fiour;  but  Modern  Burgundian  often  keeps  the  original 
CMd  French  6---do  (vous,  tds).  B^SA  shows  kfanost  always  uu— 
spouse,  noan,  flower  (Early  Middle  English  spuse,  nun,fliur);  but 
Tuphew  with  ^  (noveu,  nepdiem),  (17)  The  loss  of  the  «  (or  ir)  of  gu 
dates  from  the  end  of  the  12th  century — Old  French  quart  (^/artuin), 
quitter  (gvietdre)  with  gu  =  kw,  Modern  French  Quart,  guttler  with  gu  =» 
%.  In  Walloon  the  w  is  preserved — couAr  (quart),  cuiiter;  as  is 
the  case  in  English— ^uar^,  quit.  The  w  oi  seems  -to  have  been 
lost  rather  earlier,  English  having  simf^  g — tage  (fOK^.  older  guage, 
Teutonic  wadi),  guise  (evv^,  Teutonic  loua).  (18)  The  change  of 
the  diphthong  du  to  uu  did  not  take  place  tUl  after  the  12th  century, 
such  words  as  AnjOu  (Andegdvum)  assonating  in  the  Roland  on 
fort  (fortem);  ■  and  did  not  occur' in  Picardy,  where  du  became  au 
causirom  older  cd«M,  cdls  (eout^  coUds)  cOtnddii^  with  caus  from 
calz.  (chauds,  caltdas).  English  keeps  w  distinct  from  uu — vault  for 
vaiU  (Modern  French  voUte,  volvitatn),  soder  (souder,  soltddre).  (19) 
The  oiai^  of  the  diphthong  H  to  simple  6  is  specially  Anglo-Norman , 
in  CHd  French  of  the  Continent  these  sounds  never  rhyme,  in  that 
of  England  they  constantly  do,  find  Ei^Hsh  words  show,  with  ntre 
exceptions,  the  simple  vowel — fierce  (Old  French  fiers,  ferus),  chief 
(ekip,  eopitl),  with  but  pannier  (panier,  pandrium).  At  the 

beginning  of  the  modern  period,  Parisian  dropped  the  i  of  ie  when 
preceded  by  ck  or  j-~cbef,  abr^ger  (Old  French  abregier,  abbrenOrt!) : 
eisewhere(except  in  verbs)  ie  ia  retained—yier  (feritm),piH4(pietatem\. 
Modem  Gu«TiBeyretainsMaftercA-^/>VcMsr(a^^roejker,a^r0^p^^ 
(20)  Some  of  the. Modem  French  changes  have  found  their  places 
under  older  ones;  those  remaining  to  be  noticed  are  so  recent  that 
English  examples  of  the  older  forms  are  superfluous.  In  tiie  i6th 
century  the  diphthong  au  chat^^  to  ao  and  then  to  6,  its  present 
sound,  rendenng,  for  instance,  maux  (Old  French  mats,  malSs) 
identical  with  mots  (mutios).  The  au  of  eau  underwent  the  same 
change,  but  it*  e  was  still  sounded  as  »  (the  e  tit  qae);  in  the  next 
century  this  was  dropped,  makii^  veaux  (Old  Fraadi  vMr,  vUdlifs) 
ident«»l  with  saux  (vols,  valUs).  (21)  A  mont  general  and  very 
important  change  began  much  earlier  than  the  last;  this  is  the  lose 
of  many  final  consonants.  In  Early  Old  French  every  consonant 
was  pronounced  as  written ;  by  degrees  many  of  them  disappeared 
when  followed  by  another  consonant,  whether  in  the  same  word  (in 
irtiich  case  they  were  genendly  omitted  in  writli^)  or  In  a  following 
one.  This  was  the  state  irf  thin^  in  the  i6th  century;  those  final 
consonants  which  are  usuelty  silent  in  Modem  French  were  still 
sounded,  if  before  a  vowel  or  at  the  end  of  a  sentence  or  a  line 
of  postiyt  but  generally  not  elsewhtfe.   Thus  a  l&^  number  <d 


French  words  had  two  forms;  the  Old  French /orf  appeared  as  for 
(though  still  written  fort)  before  a  consonant,  Jort  elsewhere.  At  a 
later  paiod  final  consonants  were  lost  (iriu  certain  exceptions) 
when  tiie  word  stood  at  the  end  of  a  sentence  or  trf'  a  line  of  poetry; 
hut  they  are  generally  kept  when  followed  by  a  word  beginning 
with  a  voweL  (23)  A  still  later  change  is  the  general  loss  of  the 
vowel  (written  e)  of  unaccented  final  svTlables ;  t^  vowel  preserved 
in  the  l6th  century  the  sound  9,  which  it  had  in  Early  Old  French. 
In  later  Anglo-Norman  final  9  (jike  every  other  sound)  was  treated 
exactly  as  the  same  sound  in  Middle  English;  that' is,  it  came  to  be 
'  omitted  or  retained  at  pleasure,  and  in  the  istix  century  disappeared. 
In  Old  French  the  loss  of  final  ?  is  confined  to  a  few  words  and  forms; 
the  lOth  century  saveiet  (saMbat  for  sapiehat)  became  tn  the  11th 
saveit,  and  ore  (ad  hdram),  ele  (iUant)  develop  the  abbreviated  or,  d. 
In  the  15th  century  »  before  a  vowel  generally  disappears — mUr,  Old 
French  m9ur  (mSlOrum);  and  in  the  i6th,  though  stUI  written,  s 
after  an  unaccented  vowel,  and  in  the  syllable  esU  after  a  vowel, 
does  the  same — vraiment,  Old  French  vraiemenl  (vir&ai  mente); 
aaoient  two  syllables,  as  now  (aoaiient),  in  Old  French  three  syllables 
(as  habibant).  These  phenomena  occur  much  earlier  in  the  anglicized 
French  of  England — [3th  centupr  aveynt  (Old  French  aoeient).  But 
the  universal  loss  of  final  e,  which  has  clii>ped  a  syllable  from  half 
the  French  vocabulary,  did  not  take  place  till  the  l8th  century,  after 
the  general  loss  of  final  consonants;  fort  and  forte,  distinguished 
at  the  end  of  a.  sentence  or  line  in  the  i6th  century  as/drf  and/dri^, 
remain  dutinguiahed,  but,aa  /<dr  and  fdrt.  The  mfltve  of  poetry  ia 
still  constructed  on  the  obsolete  pronunciation,  wbicfa  is  even  revived 
in  singine;  "  dites,  la  jeune  belle,"  actually  four  syllables  (dit^ 
la  skem  bU),  is  considered  as  seven,  fitted  with  music  accordingly, 
and  sung  to  fit  the  music  (dits,  la  tfuen9  hiio).  (23)  In  Old  Frencn, 
as  in  the  other  Romanic  languages,  the  stress  (force,  accent)  is  on  the 
syllable  which  was  accented  in  Latin;  compare  the  treatment  of 
the  accented  and  unaccented  vowels  in  Ia4r6,  amAs,  giving  Ure, 
dime,  and  in  iatrdnem,  am^s,  giving  lardn,  anUz,  the  accented  vowels 
being  those  which  rhyme  or  assonate.  At  present,  stress  in  French 
is  much  less  marked  than  in  English,  German  or  Italian,  and  is  to  a 
certain  extent  variable;  which  is  partly  the  reason  why  most  native 
French  scholars  find  no  diflSculty  in  maintaining  that  the  stress  in 
living  Modem  French  is  on  the  same  syllable  as  in  Old  French. 
The  fact  that  stress  in  the  French  of  to-day-  is  independent  of  length 
(quantity)  and  pitch  (tone)  largely  aids  the -confusion;,  for  though 
the  final  and  originally  accented  syllable  (not  countiiu:  the  silent  e 
as  a  syllable)  is  now  generally  pronounced  with  less  force,  it  very 
often  has  a  long  vowel  with  raised  pitch.  In  actual  pronunciation 
the  chief  stress  is  usually  6n  the  firet  syllable  (counting  according 
to  the  sounds,  not  the  spelling),  but  in  many  polysyllables  it  is  on 
the  last  but  onej  thus  in  cauUon  the.  accented  (strong)  syllable 
cau,  in  occasion  it  is  ca.  Poetry  is  still  written  according  to  the 
or^nal  place  of  the  stress;  the  ihyme-syllables  of  lofron,  aimet 
are  still  roff  and  mes,  which  when  set  to  mumc  receive  an  accented 
(strong)  note,  and  axe  sung  accordingly,  though  in  speech  the  la 
and  at  ^neralty  have  the  principal  stress.  In  reading  poetiy,  w 
distinguished  from  singing,  the  modem  pronunciation  is  used,  both 
.  as  to  the  loss  of  the  final  9  and  the  displacement  of  the  stress,  the 
lesalt  heing  that  the  theoretical  metre  in  which  the  poetry  is 
written  disappears.  {34)  In  cert&ia  cases  accented  ivoavis  were 
lengthened  In  Old  French,  as  before  a  lost  s\  this  was  indicated  ia 
the  i6th  century  by  a  circumflex — bite.  Old  French  beste  (fiestiam), 
dme,  Old  Frencn  anme  (anima).  The  same  occurred  in  the  plural  of 
many  nouns,  where  a  conaonant  was  lost  before  th^  s  of  the  flection ; 
thus  alngular  coe  with 'short  vowel.  plmaLeos  with  long.  The  plural 
cos,  though  spelt  cogs  instead  of  c8  (»kSS),  is  still  sometimes  to  be 
heard,  but,  like  other  similar  ones,  is  generally  refashioned  afta* 
the  singular,  becoming  kdk.  In  present  French,  except  where  a 
difference  of  quality  has  resulted,  as  in  cSte  (Old  French  caste,  eostam) 
with  ^  and  toUe.  (Old  French  «ote).  with  0,  short  and  long  vowels 
generally  run  together,  quantity  bcdng  now  variable  and  uncertain; 
but  at  the  beginning  of  this  century  the  Early  Modem  distincdons 
appear  to  have  been  generally  preserved. 

(d)  Orthography. — The  history  of  French  spelling  is  based  on 
that  of  Frendi  soimds;  as  already  stated,  the  former  (apart 
from  a  few  Latimsms  in  the  earlkst  docqments)  for  several 
centuries  faithfully  followed  the  latto*.  When  the  poptilax  Latin 
of  Gatd  was  first  written,  its  sounds  were  represented  by  the  letters 
of  the  Roman  alphabet;  but  these  were  employed,  not  in  the 
values  th^  had  in  the  time  of  Caesar,  but  in  those  they  had  ac- 
quired in  consequence  of  the  phonetic  changes  that  had  meantime 
taken  place.  Thus,  as  the  Latin  sound  «  had  become  6  (close  0) 
and  a  had  become  y  (French  u,  German  ii),  the  letter  u  was  used 
sometimes  to  denote  the  sound  6,  sometimes  the  sound  y;  as 
Latin  k  (written  c)  had  become  tsh  or  ts,  according  to  dialect, 
before  e  and  i,  c  was  used  to  represent  those  sounds  as  well  as 
that  of  k.  The  chief  features  of  early  French  orthography 
(apart  from  the  specialities  of  individual  MSS.,  especially  the 
earliest)  are  therefore  these:— c  stood  for  k  and  tsh  or  ts;  4  for  d 
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and  dh  (soft  th);  e  for  and  9;  g  for  g  and  dxk;  h  was  often 
written  in  words  of  Latin  origin  where  not  sounded;  i  (j)  stood 
for  i,  y  consonant,  and  dzA;  0  for  6  (Anglo-Norman  u)  and  d; 
s  for  s  and M;iioit  and  th;u  (v)  lord  (Anglo-Norman  «) ,  y  and 
v;  y  (rare)  for  i;  s  for  ^2  and  Some  new  sounds  had  also 
to  be  provided  for:  where  Ish  had  to  be  distinguished  from  non- 
final  ts,  ch—eX  first,  as  in  Italian,  denoting  k  before  i  and  e  (chi = 
ki  from  qvi) — was  used  for  it;  palatal  I  was  represented  by  ill, 
wliidi  when  final  usually  lost  one  /,  and  after  i  dropped  its  « ; 
palatal  «  by  gn,  ng  or  ngn,  to  which  *  was  often  prefixed;  and 
the  new  letter  w,  originally  uu  (w),  and  sometimes  representing 
merely  uo  or  vu,  was  employed  for  the  consonant-sound  still 
denoted  by  it  in  English.  Ail  combinations  of  vowel-letters 
represented  diphthongs;  thus  ai  denoted  a  followed  by  »,  ou 
either  6u  or  du,  ui  either  6i  (Anglo-Norman  ut)  or  yi,  and  similarly 
with  the  others — H,  eu,  oi,  iu,  ie,  m  (and  oe),  and  the  triphthong 
ieu.  Silent  letters,  except  initial  k  in  Latin  words,  are  very  rare; 
though  MSS.  copied  frbm  older  ones  often  retain  letters  whose 
sounds,  though  existing  in  the  language  of  the  author,  had  dis- 
appeared from  that  of  the  more  modem  scribe.  The  subsequent 
changes  in  wthography  are  due  mainly  to  changes  of  sound, 
and  find  thtir  e^lanation  in  the  phonology.  Thus,  as  Old 
French  progresses,  s,  having  become  silent  before  voiced  con- 
sonants, indicates  only  the  length  of  the  preceding  vowel;  e 
before  nasals,  from  the  change  of  e  (nasal  e)  to  2 (nasal  a), repre- 
sents &;  c,  from  the  change  of  ts  to  s,  represents  s;  qu 
and  gu,  from  the  loss  of  the  w  of  kw  and  gw,  represent 
k  and  g  (hard);  ai,  from  the  change  of  ai  to  ^,  represents  ^;  ow, 
from  the  change  of  du  and  ^  to  «,  represents  u;  ch  and  from 
the  change  of  tsh  and  dzh  to  sh  and  zk,  represent  sk  and  zh;  eu 
and  ue,  originally  representing  diphthongs,  represent  Of  (German 
9)-j  t,  from  the  change  of  and  dtHos  and  s,  r^resents  s  and  t. 
Tha  new  values  of  some  of  these  letters  were  applied  to  words 
not  originally  spelt  with  them:  Old  French  k  before  i  and  e 
was  replaced  by  qu  (evesgue,  eveske,  Latin  episcopum);  Old 
French  u  and  0  for  d,  after  tMs  sound  had  split  into  eu  and  u, 
were  replaced  in  the  latter  case  by  ot*  (rous,  for  ros  or  rus,  Latin 
russum);  s  was  accidentally  inserted  to  mark  a  long  vowel 
(pasle,  pale,  Latin  pallidum) ;  eu  replaced  ue  and  oe  (neuf,  nuef, 
Latin  novum  and  novem);  z  replaced  f  after  6  {nez,  ties,  ndsum). 
The  use  of  x  for  final  s  is  due  to  an  orthographical  mistake;  the 
MS.  contraction  of  us  being  something  like  x  was  at  last  confused 
with  it  {iex  for  ieus,  oculdsj,  and,  its  meaning  being  forgotten,  u 
was  inserted  before  the  x  (yeux)  which  thus  meant  no  more  tlun 
s,  and  was  used  far  it  alter  other  vowels  (voix  for  vois,  tOcem). 
As  literature  came  to  be  extensively  cultivated,  traditional  as 
distinct  from  phonetic  spelling  began  to  be  infiuential;  and  in  the 
14th  century,  the  close  of  the  Old  French  period,  this  influence, 
though  not  overpowering,  was  strong — stronger  than  in  England 
at  that  time.  About  the  same  period  there  arose  etymological  as 
distinct  from  traditional  spelling.  This  practice,  the  alteration 
of  traditional  spelling  by  the  insertion  or  substitution  of  letters 
which  occurred  (or  were  supposed  to  occur)  in  the  Latin  (or  sup- 
posed Latin)  originals  of  the  French  words,  became  very  prevalent 
in  the  three  following  centuries,  when  such  forms  as  debvoir 
(dibire)  for  devoir,  fauh  (Jalsum)  for  faus,  autkeur  {auddrem, 
supposed  to  be  autkSrem)  for  auleur,  poids  (supposed  to  be  from 
p&ndus,  really  from  pinsum)  for  pois,  were  the  rule.  But  besides 
the  etymological,  there  was  a  phonetic  school  of  spelling  (Ramus, 
in  1563,  for  instance,  writes  Hme,  Hmates — with  e=i,  h=h,  and 
j=» — for  aimai,  aimastes),  which,  though  unsuccessful  on  the 
whole,  had  some  eflfect  in  correcting  the  excesses  of  the  other, 
so  that  in  the  17th  century  most  of  these  inserted  letters  began  to 
drop;  of  those  which  remain,  some  (Jiegme  for  Jlemme  or  Jleume, 
Latin  phlegma)  have  corrupted  the  pronunciation.  Some  im- 
portant reforms — as  the  dropping  of  sUent  s,  and  its  replace- 
ment by  a  circumfiex  over  the  vowel  when  this  was  long;  the 
frequent  distinction  of  close  and  open  e  by  acpte  and  grave 
accents;  the  restriction  of  i  and  « to  the  vowel  sound,  of  j  and  0 
to  the  consonant;  and  the  introduction  from  Spain  of  the  cedilla 
to  distinguish  c^^s  from  c^k  before  a,  u  and  0 — are  due  to  the 
1 6th  centuiy..  The  replacement  of  oi,  where  it  had,  assumed  the 


value  h,  by  ai,  did  not  begin  till  the  last  <»ntury,  and  was  not  the 
rule  tiU  the  present  one.  Indeed,  since  the  i6th  century  the 
changes  in  French  spelling  have  been  ?mall,  compared  with  the 
changes  of  the  sounds;  final  consonants  and  final  e  (unaccented) 
are  still  writtra,  though  the  sounds  they  represent  have  dis- 
appeared. 

Still,  a  marked  effort  towards  the  simplification  of  French 
orthography  was  made  in  the  third  edition  of  the  Dictionary  of 
the  Frendi  Academy  (1740),  practiodly  the  work  oi  the  Abb6 
d'Olivet.  While  in  the  first  (1694)  and  second  (1718)  editions  of 
this  dictionary  words  were  overburdened  with  silent  letters, 
supposed  to  represent  better  the  etymology,  in  the  third  edition 
the  spelling  of  about  5000  words  (out  of  about  18,000)  was 
altered  and  made  more  in  conformity  with  the  pronunciation. 
So,  for  instance,  c  was  dropped  in  beinfaicteur  and  object,  £  in 
s^avoir,  d  in  advocat,  s  in  accroistre,  aibasfre,  aspre  and  bayard,  e  in 
the  past  part,  creu,  deu,  veu,  and  in  such  words  as  aUeure,  souil- 
leure;  y  was  replaced  by  ( in  cecy,  celuy,  gay,  joye,  &c.  But  those 
changes  were  not  made  systematically,  and  many  pedantic 
spellings  were  left  untouched,  while  many  inconsistencies  still 
remain  in  the  present  orthogr^hy  {s^^  and  persifier,  setter 
and  boursoufler,  Sec).  The  consequence  of  those  efforts  in  con- 
trary directions  is  that  French  orthography  is  now  quite  as 
traditional  and  unphonetic  as  English,  and  gives  an  even  falser 
notion  than  this  of  the  actual  state  of  the  language  it  is  supposed 
to  represent.  Many  of  the  features  of  Old  French  orthography, 
early  and  late,  are  preserved  in  English  orthography;  to  it  we 
owe  the  use  of  c  for  s  (Old  English  ck  only),  ofj  (»)  for  dth,  of 
V  (u)  for  V  (in  Old  Enj^ish  written/),  and  probably  of  ch  for  tsh. 
The  En^ish  w  is  purely  French,  the  Old  English  letter  being 
the  runic  I>.  When  French  was  introduced  into  England,  kw  had 
not  lost  its  T0,  and  the  French  qu,  with  that  value,  replaced  the 
Old  Enj^ish  {queon  for  ^ea).  In  Norman,  Old  French  6  had 
become  very  like  u,  and  in  England  went  entirely  into  It;  0, 
which  was  one  of  its  French  signs,  thus  came  to  be  often  used 
for  « in  English  {come  for  cume).  U,  having  often  in  Old  French 
its  Modem  French  value,  was  so  used  in  England,  and  replaced 
the  Old  English  y  (busy  for  bysi,  Middle  En^^h  brud  for  bryd), 
and  y  was  often  used  for  i  {day  for  dat).  In  the  13th  century, 
when  ou  had  come  to  r^resent  u  in  France,  it  was  borrowed  by 
English,  and  used  for  the  long  sound  of  that  vowel  {sour  for  sHr) ; 
and  gu,  which  had  come  to  mean  simply  g  (hard),  was  occasion- 
ally used  to  represent  the  sound  g  before  i  and  e  (fftess  for  gesse). 
Some  of  the  ^urly  Modem  etymdogical  spdlings  were  indtated 
in  England;  fleam  and  autour  were  replaced  by  phlegm  and 
ai^kow,  the  latter  spelling  having  corrupted  the  pronunciation. 

(e)  Inflections, — In  the  earliest  Old  French  extant,  the  in- 
fluence of  analogy,  especially  in  verbal  forms,  is  very  marked 
when  these  are  compared  with  Latin  (thus  the  present  participles 
of  all  conjugations  take  ant,  the  ending  of  the  first,  Latin  antem), 
and  becomes  stronger  as  the  language  progresses.  Such  isolated 
inflectional  changes  as  saveii  into  sawit,  which  are  cases  of  regular 
phonetic  changes,  are  not  noticed  here. 

(i.)  Verbs. — (i)  In  the  oldest  French  texts  the  Latin  pluperfect 
(with  the  sense  of  the  perfect)  otxaatonally  occurs — aoret  OiaSmerat), 
roveret  (rogaverat);  it  disappears  before  the  I3th  century.  (2) 
The  u  of  the  ending  of  the  ist  pers.  plur.  m%is  drops  in  Old  French, 
except  in  the  perfect,  where  its  presence  (as  9)  is  not  yet  satisfactorily 
explained — amoms  (am&mus,  influenc^  by  sihnus),  but  amames 
(amavimus).  In  Picard  the  atonic  endiiwmejia  extended  to  all  teiwes, 
giving  amomes,  &c  (3)  In  the  present  mdicatiAW,  2od  person  plur., 
the  ending  es  of  the  nrat  conjugation  (Latin  oHs)  extends,  even  in 
the  earliest  documents,  to  all  verbs — avez,  recevet,  oez  {kabeUs, 
recipitis,  auditis)  Hke  amez  (amatis);  such  forms  as  dites,  faiies 
{dicitis,  facUis)  being  exceptional  archaisms.  This  levelling  of  the 
conjugation  does  not  appear  at  such  an  early  time  in  the  future 
(formed  from  the  inBrntive  and  from  habitis  reduced  to  ^is);  in 
the  Roland  both  forms  occur,  portereix  (portare  habiHs)  assonat- 
ing  on  ret  (roi,  rigm),  and  the  younger  portere*  on  eitet  (citS, 
^vitdiem),  but  about  the  end  of  the  13th  century  the  older  form 
-eis,  -oiz,  is  dropped,  and  -eg  becomes  gradually  the  uniform  endit^ 
for  this  2nd  ijerson  of  the  plural  in  the  future  tense.  (4)  In  Eastern 
French  the  ist  plur.,  when  preceded  byt,  has  «,  not  0,  before  the  nasal, 
while  Western  French  has  u  (or  o),  aa  in  the  present;  posdonies 
^passedmus)  in  the  Jonah  homily  makes  it  probable  that  the  latter 
IS  the  older  form — Picard  anemes,  Burguadian  omens,  Norman 
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OMiMU  {hdbibdmiu).  (s)  The  subjunctive  of  the  first  conjugation 
has  at  unt  la  the  gii^;ular  no  final  e,  in  accordance  with  the  final 
Towel  la.w»—phtr,  plurs,  ptmrt  (piSrem,  fidris,  ploret).  The  forms  are 
enidualty  aasimilated  to  those  of  the  other  conjugations,  which, 
deriving  from  Latin  am,  as,  at,  have  e,  es,  e(t) ;  Modern  French  pUurc, 
^eures,  pUure,  like  perde,  pcrdes,  ^de  (perdam,  perdas,  perdal). 
(6)  In  old  French  the  present  subjunctive  and  the  ist  sing.  pres. 
ind.  generally  show  the  influence  of  the  t  or  e  of  the  Latin  iam,  earn, 
iSy  e^— Old  French  muire  or  moer^e  (fHoriai  for  moridttir),  tievu  or 
/hm£s  {Uneat),  muir  or  moerc  {mond  for  morior),  Ueng  or  Uenc  (tetud). 
By  d^nes  these  forms  are  levelled  under  the  other  present  forms — 
Niodem  French  meure  and  nuurs  following  meurt  {morii  for  morUw), 
tienne  and  tiens  following  tient  (tenet).  A  few  of  the  older  forms 
remain — the  vowel  of  aie  (kabeam)  and  at  {habeo)  contrasting  with 
that  of  a  (habet).  (7)  A  levelling  of  which  instances  occur  in  the  iith 
century,  but  which  is  not  yet  complete,  is  that  of  the  accented  and 
unaccented  stem-syllables  of  verbs.  In  Old  French  many  verb- 
stems  with  shifting  accent  vary  in  accordance  with  phonetic  laws— 
Parler  {pan^lire),  amer  {amdre)  have  in  the  present  indicative 
parol  Qarabold),  paroles  (parabolds),  parolet  iparabolat),  parlums 
T^orafrowmuj),  parks  (paraboldtis),  parolent  (parobolanti ;  aim 
QimS),  aimes  (amds),  aitnet  {amat),  amums  {amdmus),  ames  (amdtis), 
aiment  {amant).  In  the  first  case  the  unaccented,  in  the  second 
the  accented  form  has  prevailed — Modern  French  parle,  parler; 
aime,  aimer.  In  several  verbs,  as  ienir  {lenire),  the  distinction  is 
retained — Uerts,  tiens,  tient,  tenons,  tenet,  timnmt.  (8)  In  Old 
French,  as  stated  above,  iS  instead  of  6  from  a  occurs  after  a  palatal 
(which,  if  a  consonant,  often  split  into  i  with  a  dental) ;  the  diph- 
thong thus  appears  in  several  lorms  of  many  verbs  of  the  ist  con- 
jugation— Preier  (=prei-ier,  precdre),  venper  (mndic&re),  laissier 
(faxdre),  atdier  (adjutdre).  At  the  close  of  the  Old  French  period, 
those  verbs  in  which  the  stem  ends  in  a  dental  replace  ie  by  the  e 
ot  other  verbs— Old  French  laissier,  aidier,  lausiez  (laxitis),  aidiet 
{adj^tdtis) ;  Modern  French  laisser,  aider,  laisse*,  aide*,  by  analogy 
of  aimer,  aimet.  The  older  forms  generally  remain  in  Picard — 
laissier,  aidier,  (9)  The  addition  ofe  to  the  1st  sii^.  pres.  ind. 
of  alt  verbs  of  the  first  conjugation  is  rare  before  the  I3tb  century, 
but  is  usual  in  the  15th;  it  is  probably  due  to  the  analogy  of  the 
third  person— Old  French  chant  (cantd),  aim  {ami) ;  Modem  French 
ckante,  aime.  (10)  In  the  13th  century  s  is  occasionally  added  to  the 
1st  pers.  sing.,  except  those  ending  in  e  9)  and  ai,  and  to  the  2nd 
sing,  of  imperatives;  at  the  close  of  the  i6th  century  this  becomes 
the  rule,  and  extends  to  imperfects  and  conditionals  in  oie  after  the 
loss  of  their  e.  It  appears  to  be  due  to  the  influence  of  the  2nd  pers. 
sii^. — Old  Frendi  vend  (vendd  and  vende),  vendoie  {vend^mm),  parti 
{parOtH),  ting  (tenwi);  Modem  French  vends,  venaats,  Pwtis,  Hnsx 
and  donne  {dona)  in  certdn  cases  becomes  donnes.  (11)  The  ist  and 
and  plur.  of  the  pres.  subj.,  which  in  Old  French  were  generally 
similar  to  diose  01  the  indicative,  gradually  take  an  1  before  them, 
which  is  the  rule  after  the  i6th  century — Old  French  perdons  {per- 
ddmus),  perdes  iperdaHs);  Modem  French  perdions,  perdiet,  appar- 
ently by  analogy  of  the  imp.  ind.  (12)  The  loss  in  Late  Old  French 
of  final  s,  t,  &c.,  when  preceding  another  consonant,  caused  manv 
words  to  have  in  reality  (thoi^fi  often  concealed  by  orthography) 
double  forms  of  inflection — one  without  termination,  the  other  with. 
Thus  in  the  i6th  century  the  2nd  sing.  pres.  ind.  dors  idormis)  and 
the  3rd  dort  (dormit)  were  distinguished  as  ddrz  and  ddrt  when  before 
a  vowel,  as  ddrs  and  ddrt  at  the  end  of  a  sentence  or  line  of  poetry, 
but  ran  together  as  ddr  when  followed  by  a  consonant.  Still  later, 
the  loss  of  the  final  consonant  when  not  followed  by  a  vowel  further 
reduced  the  cases  in  which  the  forms  were  distinguished,  so  that 
the  actual  French  conjugation  is  considerably  simpler  than  is  shown 
by  the  customary  spellings,  except  when,  in  consequence  of  an  im- 
niediately  foUowmg  vowel,  the  old  terminations  occasionalljf  appear. 
Even  here  the  antiquity  is  to  a  considerable  extent  artificial  or 
ddusive,  some  of  the  insertions  being  due  to  analt^,  and  the  popular 
language  often  omitting  the  traditional  consonant  or  inserting  a 
different  one.  (13)  The  sulraequent  general  loss  of  e  in  unaccented 
final  syllables  has  still  further  reduced  the  inflections,  but  not  the 
distinctive  forms — perd  {perdit)  and  Perde  {perdat)  being  generally 
ditinguished  aa  pir  and  pird,  and  oefore  a  vowel  as  pirt  and 
t^rd. 

(ii.)  St^stanlives. — (1)  In  Early  Old  French  (aa  in  Provencal)  there 
arc  two  main  declensions,  the  masculine  and  the  feminine ;  with  a 
few  exceptions  the  former  dttii^ishes  nominative  and  accusative 
in  both  numbers,  the  latter  in  neither.  The  nom.  and  acc.  sing, 
and  acc  plur.  mas.  cOTrespond  to  those  of  the  Latin  2nd  or  ^ra 
declension,  the  nom.  plur.  to  that  of  the  2nd  declension.  The  sing, 
fern.  corresp)onds  to  tne  nom.  and  acc.  of  the  Latin  1st  declension, 
or  to  the  acc.  of  the  3rd;  the  plur.  fem.  to  the  acc.  of  the  ist  declen- 
sion, or  to  the  nom.  and  acc.  of  the  3rd.  Thus  masc.  tors  {taurus), 
lere  (Jatrd);  tor  (taurum),  laron  {latrdnem);  tor  (fawf),  laron  {latroni 
for  -nes) ;  tors  {laurds),  larons  {latrdnis) ;  but  fem.  only  e/e  (d/a  and 
Slcm),  fior  {ftorem);  eles  {alas),  flors  (fidris  nom.  and  acc.).  About 
the  exa  of  the  nth  century  feminines  not  ending  in  e»9  take,  by 
analogy  of  the  maaculioes,  s  in  the  nom.  ung.,  tnua  distinguishing 
nom.  fiors  from  acc.  fior.  A  centuiy  later,  masculines  without  5 
in  the  nom.  sing,  take  this  consonant  by  analogy  of  the  other  mascu- 1 
lines,  giving  leres  as  nom.  similar  to  tors.  In  Anglo-Norman  the 
acctiSBtive  lonns  very  early  begin  to  rqdaoc  tfae  nominative,  sad 


soon  supersede  theqi,  the  language  foUowiiw  the  tendency  of  con- 
temporaneous English.  In  continental  Prenc£  the  declension-syatem 
was  preserved  much  longer,  and  did  not  break  up  till  the  14th 
century,  though  acc.  forms  are  occasionally  substituted  for  nam. 
(rarely  nom.  for  acc.)  before  that  date.  It  must  be  noticed,  however, 
that  in  the  current  language  the  reduction  of  the  declension  to  one 
case  (generally  the  accusative)  per  number  appears  much  earlier 
than  in  the  lai^uage  <A  literature  proper  and  poetry;  Fioissart,  for 
instance,  c  Z400,  in  bis  poetical  mrics  is  much  more  careful «  the 
decleoutm  than  in  his  Chronides.  In  the  15th  century  the  modem 

3 stem  of  one  case  is  fully  established;  the  form  kept  is  almost 
ways  the  accusative  (ung.  without  s,  plural  with  s),  out  in  a  few 
words,  such  asfils  (JUius)^,  stBiw  {soror),  pastre  {pastor),  and  in  proper 
names  such  as  Georges,  Gilles,  &c.,  often  used  as  vocative  (thermic 
with  the  form  of  nom.) ;  the  nom.  survives  in  the  sing,  Occauonally 
both  forms  exist,  in  different  senses — sire  {senior)  and  seigneur 
{senidrem),  on  {Jum6^  and  homme  {hominem).  (2)  Latin  neuters  are 
generally  masculine  m  Old  Frendi,  and  inflected  according  to  their 
analt^,  as  dels  (caelus  for  caelum  nom.),  del  {caelum  aoc.),  eid  (caeA 
for  aula  nom.),  dels  {caelOs  for  cada  acc.);  but  in  some  cases  tlw 
form  of  the  Latin  neuter  is  preserved,  as  in  cors,  now  corps^  Lat. 
corpus',  tens,  now  temps,  Lat.  tempus.  Many  neutera  lose  their 
sin^lar  form  and  treat  the  plural  as  a  feminine  mngular,  as  in  the 
related  languages  ■  -nierodtie  {mwObilia),  fewiUe  (fdia).  But  in  a  few 
words  the  neuter  plural  termination  is  used,  as  in  Italian,  in  its 
primitive  sense — earre  {carra,  which  exists  as  well  as  cam),  poire 
iLat.  paria);  Modem  French  chars,  paires.  (3)  In  Old  French  the 
inflectional  s  often  causes  i^onetic  changes  in  the  stem;  thus  palatal 
I  before  s  takes  t  after  it,  and  becomes  dental  /,  which  afterwards 
changes  to  u  or  drops— {JUiumaad  fUii)  with  p^tal  l,fiU  {^i*s 
and  fUids),  afterwards  fix,  with  s— ti  (preserved  in  English  fitz), 
and  then  fis,  as  now  (spelt  fits).  Many  oonaMiants  before  s,  as  the 
t  <rf  Jim,  disappear,  and  /  is  vocalized  vif  {vbtum),  mat  {malum), 
nominative  sing,  and  acc.  plur.  vis,  maus  (earlier  mala).  These  forms 
of  the  plural  are  retained  in  the  i6th  century,  though  often  ety- 
mologically  s|^t  with  the  consonant  of  the  ungular,  as  in  vifs, 
pronounced  vis;  but  in  Late  Modem  French  many  of  them  dis- 
appear, vifs,  with  /  sounded  as  in  the  singubr,  being  the  ^ural 
ot  vif,  bats  (fmneny  baux)  that  aS  baL  In  many  words,  as  dmU 
(coKWj)  and  chomps  {eambOs)  irith  ^ent  t  and  p  (Old  French  ckams 
in  both  cases),  tnaux  (Old  French  mals,  sinig.  mat),  yettx  {ocutifs. 
Old  French  asls,  risig.  tetl)  the  old  change  in  the  stem  is  kept.  Scnne- 
times,  as  in  deux  {caelds)  and  dels,  the  old  traditiooal  and  UK  modem 
analogical  forms  coexist,  with  different  meanings,  (a)  The  modem 
loss  of  final  s  (except  when  lupt  as  s  before  a  vowd)  has  seriously 
modified  the  Frencn  dedensicm,  the  ungulars  fort  {fM  and  forte 
{fiM)  being  generally  undistir^ishaUe  from  their  plurals  forts  and 
fortes.  The  subsequent  loss  of  0  in  finals  has  not  affected  the  relation 
between  sii^.  and  plur.  forms;  but  with  the  frequent  leooining  of 
the  plural  forms  on  the  singular  present  Modem  French  has  very 
often  no  distinction  between  siag.  and  plur.,  except  before  a  vowel. 
Such  pluials  as  maux  have  always  been  distinct  from  their  singular 
mat;  in  those  iriiose  singular  ends  in  s  there  never  was  any  di»* 
tinction,  Old  Froidi  la*  {pow  spelt  lacs)  correspondii^  to  la^oeus, 
laqmtm,  la^va&nd  tamSs. 

(tii.)  Adjectives.— {£)  The  terminations  of  the  cases  and  numbers 
of  adjectives  are  the  same  as  those  of  substantives,  and  are  treated 
in  the  preceding  paragraph.  Tlie  feminine  ^[enerally  takes  no  e  if 
the  masc  has  none,  and  if  there  is  no  distinction  in  Latin^era. 
sii^.  fort  (Jortem),  grant  (irandem),  fem.  plur.  /ors  (fortis),  grang 
(grandis),  Uke  the  acc.  masc.  Certain  adjectives  of  this  class,  and 
among  them  all  the  adjectives  formed  with  the  Latin  suffix  -ensis, 
take  regularly,  even  in  the  oldest  French,  the  feminine  ending  e,  in 
Provencal  a  {courtois,  fem.  courtoise;  commun,  fem.  commune). 
To  these  must  not  be  added  dous  (Mod.  Fr.  d^,  dous),  fem.  douce, 
which  probably  comes  from  a  Low  Latin  duleius,  dutda.  In  the 
I  ith  century  some_  other  feminines,  originally  without  e,  b^n  in 
Norman  to  take  this  termination — granais  (in  a  fonimne  assonance 
in  the  Alexis),  plur.  grandes;  but  other  dialects  Kuerally  preserve 
the  original  form  till  the  14th  century.  In  the  i6th  century  the  « is 
general  in  the  feminine,  and  is  now  universal,  except  in  a  few  cx- 
pressions— £fand'fn^«(with  erroneous  apostrophe,  £raTuf0m,md^m), 
lettres  royaux  {literas  regSlis),  and  most  adverbs  from  adjectives  in 
•ant,  -ent — couramment  {currante  for  -ente  mente),  sdemment  {scienie 
mente).  (2)  Several  adjectives  have  in  Modern  French  replaced  the 
masc.  by  the  feminine-~01d  French  masc.  roit  {rigidum),  fem.  tvide 
(rigidam) ;  Modem  Fiendi  roide  for  both  genders.  (3)  I  n  (Md  Frendi 
several  Latin  simple  comparatives  are  preserved — maiur  (majdrem), 
nom.  maire  (major) ;  graignur  (^randidrem),  nom.  graindre  (grandior) ; 
only  a  few  of  these  now  survive — pire  (jiejor),  meilleur  {^idrem}, 
with  their  adv^ial  neuters  pis  (^jus),  mieux  (melius).  The  few 
simple  superlatives  found  in  Old  French,  as  merme  (minimum), 
fesma  (Pessimus),  proisme  (Proximum),  halHsme  {altissimum),  this 
lEut  one  being  dearly  a  literary  word,  are  now  extinct,  and,  whoi 
they  existed,  had  haidly  the  meanii^  of  a  superlative,  (i)  The 
modern  loss  of  many  fiiml  crnisonants  when  not  before  vowels,  and 
the  subsequent  loss  of  final  »,  have  greatiy  affected  the  distinction 
between  the  masc.  and  fem.  of  adjectives — fort  and  forte  are  still 
distiiwuidied  as/dr  kadfdrt,  but  amer  {amdrum)  and  amire  (amdrOM^, 
with  their  plimuB  amers  and  amiires,  have  run  together. 
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(J)  DerivalMm. — Most  of  the  Old  French  prefixes  and  suMfes 
ue  descendants  of  Latin  ones,  but  a  few  are  'teutonic  (ard  ■=  hard) , 
and  some  are  lata:  boiroirings  from  latin  (one,  afterwards  aire, 
from  Oriim).  In  Modfem  French  many  old  affixes  ire  hardly  used 
for  forming  new  words;  the  inherited  ier  (drium)  is  yielding  to 
the  borrowed  aire,  the  popular  cotUre  (conird)  to  the  learned  anti 
(Greek),  and  the  native  6e  (atam)  to  the  Italian  ade.  The  suffixes : 
gI  many  words  have  been  assimilated  to  more  common  ones; 
thus  sengler  (si^gul^em)  is  now  sandier. 

(g)  Syntax, — Old  French  synta?,  gradually  chang^g  from 
the  loth  to  the  Z4th  century,  has  a  character  of  its  own,  distinct 
from  that  of  Modem  French;  thou|^  when  compared  with 
Latin  syntax  it  appears  decidedly  modem. 
.  (i)  The  general  formal  distinction  between  nominative  and' 
accusative  U  the  chief  feature  which  causes  French  syntax  to  re- 
semble that  of  Latin  and  differ  from  that  of  the  modern  language; 
.and  aa  the  distinction  had  to  be  replaced  by  a  comparatively  6xed 
W(»'d-ordec,  a  aerious  k>sa  of  freedom  ensued.    11  the  forms  are 
modernized  while  the  word-order  is  kept,  the  Oid  French  I'arcluevesque 
fte  puet  flechir  li  rets  Htnris .  (Latin  archiepiscopum  non  potfst  iUctere  ■ 
rex  Henricus)  assumes  a  totally  different  meanit^ — Vardievefpif  ne 
peutfiichir  le  roi  Hanri,  (2)  The  replac«nent  of  the  nominative  form 
of  nouns  by  the  accusative  is  itself  a  syntactical  feature,  though 
treated  above  under  tnflectioD.  A  mcMre  modern  inetance    exhibited ' 
by  the  personal. pronouns,  which,  when  not  immediately  the  subject 
of  a  verb,  oqcaaionally  take  even  in  Old  French,  and  regularly  in 
the  i6tb  century,  the  accusative,  form ;  the  Old  French  je  gut  s%i 
{ego  qvi  sum)  becomes  mo»      suis,  though  the  older  usage  survives 
in  the  legal.phxaae  je,  smsstmS.  .  .  .  (3).Thedefinite,articleisnov. 
required  in  many  cases  where  Old  French  dispenses  with  it — jo 
atnguis  EngjieletTe,  suffrir  mort  (as  Modem  French  avoir  faim)'. 
Modern  French  rAtigleterre,  la  mort.  (4)  Old  French  had  distinct  pro- 
nouns for  '•  this  "  and  "  that  " — pcerf  (««  ist^m)  and  eel  {ecce  ilium),  ■ 
with  their  cases.   Both  Axist  in  the  i6th  century,  but  the  present 
■language  employs  est  as adjec£i«,     as  substantive,  in  both  mean-, 
ings,  markiDg  the  old  dlstiaClion  by  affixins:  the  ^verlM  ci  and  Id 
•—cei  homm€-ci,  cet  hoMne^di-  cdm-U,  celui-ld.    (5)  In  Old  French, 
the  verbal  terminations  bdmg  dear,  the  subject  .pronoun  is-uiually' 
not  expressed— /«ro»  {sUiJaco'e  habeo),  est  durs  {durm  est),  que 
feras  iquidifacere  hwes)?  In  the  26th  century  the  use  of  the  pronoun , 
IS  general,  and  is  now  univessal,  except  in  one  or  two  imp«arsonal 
^uaaes,  as  n'tnt^orte,  ^ym  /ant.  ^6)  The  present  participle  in 
Old  Frrach  in  its  munftected  form  coincided  with  thegenmd  {amant 
•oamanteffl  and  amanid),  .andin  the  modern  lai^uage  baa  been  re-' 
.placed  by  the  k^ter,  elxept^here  it  has  beconte  adjectival;  the; 
Old  French  comptoineaans  leur  dolours  (Latin  plaAgentis)  is  now 
plaignant  lews  dotdeurs.  i(Latin  plangende).  The  now  extinct  use  of  | 
KStre  with  the  participle  present  for  the  sim^^  verb  is  not  uncommon; 
ki  Old  French  down  to  the  i6ch  century — sontdisam  {sunt  d^certies)  '^ 
.ModernFienchx/^dMCff/ (aaEngUsh  Meyar0.ia^'ne).  (7)  In  present. 
Modem  French  the  preterite  participle  when  used  with  «fO»f  to  form 
'Tert>*ten8eS' is  invariable,  except  wh»  the  object  precedes  (an, 
exception  now  'vanishing  in  the  .  conversational  x4angiiage)—:;'a4 
icrit  les  letfrts,  les^  kttres  que  j'ai  Scrites.  In  Old  French  dowai  tb  the 
.i6th  century,  formal  concord  was  more  common  (though  by  no 
means  necessary),  partly  because  the  object  preceded  the  parti- 
cipte  much  of  toner  than  now— ad  la  cvUtr  muie  {habetioolorem  mutH- 
(mi),  adfoiiB  sa  'veujattce,  les  turs  ad  rendues.    (8)  The  sentences 
just  quoted  inll  serve  as  specimens  of  the  freedom  of  Old  French 
.wofd-ofder — the  object  standing  either  before  verb  and  participle, 
between  thenar  or  after  both.  The  ^edicatdve  adjective  can  stand ' 
before  or  after  the  verb— "AoZi  sunt  h  pui  (Latin  podia),  e  tenebrus  e 
■ffaaU.    (9)  In  Old  French  ne  (Early  Old  Frendi  nen,  Latin  ttfin) 
suffices  tor  the  negation  without  pas  (possum),  PotTtt  ipu^ium)  or 
mie  (flilcam,  now  obsolete),  though  these  are  frequently  used— 
ne  sui  Us  sire  (je  .ne  suis  pas  ton  seigneur),  autre  feme  nen  ■ara  {U 
n' aura  pas  autre  femme).  In  principal  sentences  Modem  French  uses 
MS  by  Itself  only  in  certain  cases— j«  ne  puis  marcher,  je  n'ai  rien. ' 
The  slight  weight  as  a  negation  usually  attached  to  ne  has  caused ' 
several  originally  positive  words  to  take  a  negative  meaning — rien 
(Latin  rem)  now  meanii^  "  nothii^  "  as  wetl  as  "  something.  (10) 
In  Old  French  interrogation  was  expressed  with  substantives  as  with 
pronouns  by  putting  them  after  the  -mi^y-est  Saul  entre  les  pro- 
pistes?    In  Modem  French  the  tnonominal  Inversion  (the  sub- 
stantive being  prefixed)  or  a  verbal  periphrasis  must  be  u'teA—Saul 
est-il  ?  or  esUce  que  Saul  est  ? 

(A)  Summary. — Looking  at  the  internal  history  of  the  French 
lai^uage  as  a  whole,  there  is  no  such  strongly  marked  division  as 
eusts  between  Old  and  Middle  English,  or  even  between  Middle 
and  Modem  English.  Some  of  the  most  important  changes  are 
quite  modem,  and  are  concealed  by  the  traditional  orthography; 
but,  even  making  allowance  for  this,  the -difference  between  French 
of  the  nth  century  and  that  of  the  20th  is  less  than  that  between 
ElKlish  of  the  same  dates.  The  most  important  change  in  itself 
aad'for  its  effects  is  probabAy  that  which  is  nsuadly  made  the  division 
between  Old  and.  Modem  Fxench,  the  lorn  of  the  fonnal  dtstiactioa 


between  nomfnatTve  and  £tccusative;  next  to  this  are  perhaps  the 
gradual  -loss  of  many  final  consonants,  the  still  recent  loss  of  the 
vowel  of  unaccented  final  syllables,  and  the  extension  of  analogy  in 
conjugation  and  declennon.  In  its  construcrion  Old  French  is  dis- 
tingui^ed  by  a  freedom  strongly  contrasting  with  the  strictness  of 
the  modem  language,  and  b^rs,  as  might  be  expected,  a  much 
stronger  resemblance  than  the  latter  to  the  other  Romanic  dialects. 
In  many  features,  indeed,  both  poative  and  negative,  Modem 
French  forms  a  class  by  itself,  distuct  in  cfauactn*  from  the  other 
modem  representatives  of  Latin. 

IV.  Bibliography. —The  few  works  which  treat  of  French  philo- 
logy as  a  whole  are  now  in  many  respects  antiquated,  and  the 
important  discoveries  of  recent  years,  which  have  revolutionized 
our  ideas  of  Old  French  phonology  and  dialectc^o^,  are  scattered 
in  various  editions,  periodicals,  and  separate  treatises.  For  mai^ 
things  Diez's  Grammatik  der  romanischen  Spracken  C4th  edition — a 
reprint  of  the  ^rd — Bonn,  1876-1877;  French  translation,  Paris, 
1872-1875)  is  still  very  valuable;  Eurguy*s  Grammaire  de  la  Langue 
d'OU  (2nd  edition — a  reprint  of  the  1st — Berlin,  1869-1870)  is  useful 
only  as  a  collection  ot  examples.  Schwan's  Grammatik  des  AU- 
^anzdmcAen,  as  revised  by  Behrens  in  the  3rd  edition  (Leipzig,  1898; 
French  translation,  Leipzig  and  Paris,  1900),  is  by  far  the  Best  old 
French  grammar  we  possess.  For  the  history  of  French  Unguage  in 
general  see  F.  Brunot,  Histotre  de  la  langue  fran^aise  des  origines  d. 
ipoo  (Paris,  1905,  1906,  &c.).  For  the  history  of  spelling,  A.  F. 
.Didot,  Observation^  sur  I'orikograpke  ou  ortografiefransaise  suivies 
d'une  histoire  de  la  riforme  orthographic  dePuts  le  XV*  sikcle  jusqu'A 
nos  jours  (2nd  ed.,  Paris,  1868).  For  the  history  of  French  sounds: 
Ch.  Thurot,  De  la  pronoitciation  frangaise  depuis  le  commencement 
du  XVI*  sihcie,  d'aPrhs  les  timoignages  des  p-amntairiens  (2  vols., 
Paris,  1881-1883).   For  the  history  of  syntax,  apart  from  various 

f:ramniatical  works  of  a  general  character,  much  Is  to  be  gathered 
rom  Ad.  Tobler's  Vermischte  Beitr&ge  zur  franzdsischen  Grammatik 
(3  parts,  1886,  1894,  1899,  parts  i.  and  ii.  in  second  editions,  1902, 
1906).  G.  Paris's  edition  of  ia  Vie  de  S.  Alexis  (Paris,  1872)  was 
the  pioneer  df,  and  retains  an  important  place  among,  the  recent 
original  works  on  Old  French.  Darmesteter  and  Hatzfeld's  Le 
Seizihne  Sihcie  (Paris,  1878)  contains  the  first  good  account  of  E^riy 
Modern  French.  Littr^'s  Dictionnaire  de  la  langue  frangaise  (4  vols,, 
Paris,  1863-1869,  and  a  Supplement,  1877) ;  and  Hatzfeld,  Darmes- 
teter and  Thomas,  Diet,  general  de  la  langue  fransaise,  more  con- 
densed (2  Vols.,  Paris,  1888-1900),  contain  much  useful  and  often 
original  information  about  the  etymott^  and  Ustory  <^  French 
words.  For  the  etymology  of  many  French  (and  also  Provencal) 
words,  reference  must^be  made  to  Ant.  Thomas  s  Bssais  de  philologie 
franfflise  (Paris,  1897}  and  Nouveaux  essais  de  phiMogie  fi-an(atse 
fParis,  I904).  But  there  is  no  French  dictionary  properly  historical. 
A  Dictionnaire  liistortqUe  de  la  langue  frangaise  was  begun  by  the 
Academic  fransaise,(4  vols.,  1859-1804),  but  it  was,  from  the  first, 
anti9uajt:,ed.  It  contains  only  one  letter  M)  and  has  not  been 
continued.  Hie  leadidg  perio(£cals  now  in  existence  are  the  ^mania 
(Paris),  founded  (in  1872)  and  edited  by  P.  Meyer  and  G.  Paris  (with 
Ant.  Thomas  since  the  death  of  G.  Paris  in  1903),  and  the  Zeit- 
schrift  Mr  romanische  Philologie  (Halle),  founded  (in  1877)  and 
edited  by  G.  Grober.  To  these  reference  should  be  made  for  infor- 
mation as  to  the  very  numerous  articles,  treatises  and  editions 
by  the  many  and  often  disdqguished  scholars  who,  especially  in 
Fmnoe  and  Germany,  now  prosecute  the  scientific  study  of  the 
language..  It  may  be  well  to  mention  that.  Old  French  phonology 
especially  being  complicated,  and  as  yet  incompletely  investigate, 
these  publications,  the  views  in  which  are  01  various  degrees  of 
value,  require  not  mere  acquiescent  reading,  but  critical  study.  The 
dialects  of  France  in  their  oresent  state  (patois)  are  now  being 
scientifically  Investigated.  The  special  works  on  the  subject  (dic- 
tionaries, grammars,  &c.)  cannot  be  fully  indicated  here;  we  must 
limit  ourselves  to  the  mention  of  Behren's  B^iograPhie  des  patois 
eallo-romans  (2nd  ed.,  revised  Berlin,  I893),  and  of  Gillian  and 
Edmont's  Atlas  lin^uistique  de  la  France  (1903  et  seq.),  a  huge 
publication  planned  to  contain  about  1800  maps.   (H.N.;  P.M.) 

FR&NCH  LITERATURE.  Origins.— The  history  of  French 
literature  in  the  proper  sense  of  the  term  can  hardly  be  said  to 
extend  farther  back  than  the  iith  century.  The  actual  manu- 
scripts which  we  possess  are  seldom  of  older  date  than  the  century 
subsequent  to  this.  But  there  is  no  doubt  that  by  the  end  at 
least  of  the  iith  century  the  French  language,  as  a  completely 
organized  medium  of  literary  expression,  was  In  full,  varied  and 
constant  use.  Fot  many  centuries  previous  to  this>  literature 
had  been  composed  in  France,  or  by  natives  of  that  country, 
using  the  term  !F^tmce  in  its  full  modem  acceptation;  but  until 
the  9th  century,  if  not  later,  the  written  language  of  France,  so 
far  aa  we  know,  was  Latin;  and  despite  the  practice  of  not- a  few 
literary  historians,  it  does  not  seem  reastmable  to  notice  Latin 
writings  in  a  history  of  French  literature.  Such  a  history 
properly  busies  itself  only  with  the  monuments  of  French  itself 
from  the  time  when  the  so-caUed  Longua  Romana  Rustica 
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nwiinipd  ,a  •mffloffntiytwdcpawitnt  foxm.  4o  de^wve-.to  be  qiUed 
a  new  Uinoiage.  ',Xhi»  timv  it- is  indeed  impoesibte  wuctly  .to 
detennine,  and  tii^  p«nD4  *t  wjiich.  Uteimy  compositions^  as 
distinguished  frpm  mere^convecsaUon,  began,  to  employ.  tiie  new 
tongue  is  entirely  unknowii.  As  early  as  the  ^th  century,  the 
Lingua  Romana,  as  distinguished  iron)  X^atin  and  {rom  Teutonic 
dialects,  is  mentioned,  and  tliis  Lingua  Komana  would  be 
necessity  used  for  purposes  of  clerical  admojiitian,  especially  M 
the  country  districts,  though,  we  need  not  suppose  that  such 
addresses  bad  a.  vefy  liteiraiy  character.  On  the  other  band, 
the  mention,  at  early  dates,  oi  certain  cantUenoc  or  songs  com- 
posed in  the  vulgar  Jangpage  has  served  ior  basis  to  a  super- 
structure of  much  ingenious  argum^t  irith  segard  to  the  highly 
interestiqg  pEohlem  of  the  origin  of  the  CAomoiw  4€.  G$tUf  the 
earliest  and  one  of.  the  greatest  literary  deyeiomnents  lA'Oatibxxst. 
French.  It  is  sufficient  in,4iiis  arttcle,, where  ^leculaUoa  would 
be  out  o£  place,  to  mention  th^t  only  two  such  catUilenae  actually 
exist,  and  that  neither  is  Fre^kch.  One  of  the  9th  century,  the 
"  Lay  of  Saucourt,"  is  inaTeptonic  dialect;  the  other,  the  "Song 
of  St  Faroo,"  is  of  the  7th  century,  but  eziats  only  in  Latin 
prose,  the  constructiop  afid  stylo  of  which  inresent  traces  of  trans- 
lation from  a  poetical  and  vernacular  original.  As  iar 
as  facts  go,  tlw  most  Micient  mtnuunents  of  the  written 
French  Jjanguage  consist  of  a  few  documents  of  very 
various  dutinu^,  zasgtng  in  date  from  the  9th  to  the 
nth  century.  Tho  oldest  gives  us  the  oathft'inteKchAnged.  at 
Strassbuig  in  84:1  between  Charles  the  Bald  and  hovib  the  Gttcmaa. 
The  next  probaUy.  in  date  aod  the  first  in  Utonvy  merit  is  a  sh(^ 
Bong  celebrating  .the  n^yrckim  of  St  £ulalia«  which  ,may  be 
as- old  a«  the  end  of  the  gth  ceoAury,  and  is  certainly  not  younger 
than  the  beginning  of  the  xoth.  Another,  the  J^Je  $t  L«ier,  in 
840  octosyllabic  lines,  is  dated  by  conjecture  about  975.  The 
discussion  indeed  of  these  short,  ftnd  fragmentary  pieces  is  of 
more  phih>l<^ical  than  litaxaiy  interest,  and  bejoogs  rather  to 
the  head  oi  French  language.  They  are,  however,  evidence  of 
the  progress  whichy  amtinuing  for  at  least  four  centuries,  built  up 
a  literary  Lostrument  out  of  the  decomposed  and-reconstructed 
Latin  of  the  t^oman  conqiieca^s^  blended  with  «  certain  limited 
unount  of  contributions  iqiNn  the  Celtic  and  Iberian- directs  «f 
the  original  inhabitants,  the  Teutonic  speech  of  the  Franks,  and 
the  Oriental  tongue  o£  the  MotKs  who  prwsed  i^i^ards  from  Spain. 
But  all  these  foreign  elements  bear  a  very  small  proportion  to  the 
element  of  Latin;  and  as  L^tin.  furnished  the  greater  part  of  the 
vocabulary  and  the  grammar,  so  did  it  also  furnish  the  princip^ 
models  and  helps  to  literacy  composition.  The  earliest  French 
versification  is  evidently  inherited  from  that  of  the  I^tin  hymns 
of  the  church,  and  for  a  certain  time  Latin  originals  were  followed 
ia  the  choice  of  literary  forms.  But  by  the  xith  century  it  is 
b^raUy  certain ,  that  dmnatic  attempts  vtevi-  already  being 
Riade  in  the  vei?UM:ular,  that  lyric  poetiy  was  largely  cultivatedf, 
that  laws,  charters,  and  swJ^^lihe  documents  were  written,  and 
that  conunentatois  and  translators  busied  themselves  wiUi  re- . 
ligious  subjects  and  texts.  Hie  most  important  of  the  extant 
dpcuments,  outside  of  the  ^ics  presently  to  be  noticed,  has  of 
late  been  held  to  be  the  Life  of  SaitU  Alexis,  a  poem  . 
of  635  decasyllabic  lines,  arranged  in  five-line  stanzas, 
each  of  one  assonance  or  vowel-rhyme,  which  may  be 
as  early  a»  taSQ.  But  the  most  important  developmenjt  of  the ' 
lith  century,  and  the  one  of  which  we  are  most  certain,  is  that 
of  which  we  have  evidence  remaining  in  the  famous  Chamou  de  . 
Roland,  discovered  in  a  m^uscript  at  Oxford  and  first  published 
in  1837.  This  pqemrepresents  the  first  and  greatest  development 
oi  Froich  literature,  the  chansons  de  geste  (this  form  is  now . 
preferred  to  that  with  the  plur^  gfi^).  The  origin  ctf  these 
poems  has  been  hotly,  debated,  and  it  is  only,  recently  that  the 
importance  which  t^ey  really  possess  has  been  accorded  to  them, 
— a  fact  the  less  remarkable  in  that,  until  abo^t  1S20,  the  epics 
of  ancient  France  were  unknown,  or  known  onl^  through  late ' 
and. disfigured  prose  versions.  Whether  they  originated  in  the 
north  OK  the  south  is  a  . question  on  which  .thf^re  h^Lvebeen  mo^e 
thauione  or- two  revolutions -of  t^union,  and,,vd^, probably  .lie' 
oth«a^9tiU,  hiujt  whKl)in^^-not,be  dealt yntfellfK^..  W^jto^^j 
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in  gound  numbers  A, hffudgad  »f  thft—  fihwaws.  iHuoeonly  inf 
them-  wre- in: Provencal,;  -Two: of  these,  ^trobras  raid  SeUmnet 
d'HtmstoniUi  we  obviously  adaptatieos  of  Firench  ori^nals- 
The  third,  Oram  de  Ressilko  (Gerard  de  Roussillon),  is  un- 
doubtedly Fiovensal,  and  is  a  work  of  great  merit  and  originahty, 
but  its  dialect  is  strongly  tinged  lyith  the  characteristics  of  the 
Langue  d'Oil,  and  its  author  seems  to  have  been  a  native  of  the 
debatable  land  between  the  two  districts.  To  suppose  under 
these  circumstances  that  the  Provencal  originals  of  the  hundred 
others  have  perished  ^ms  gratuitous.  It  is  sufficient  to  say 
that  the  chanson  de  geste,  as  it  is  .now  extant,  is  the  almost 
exclusive  property  of  northern  France.  Nor  is  .there  much 
authority  for  a  suppo^tion  that  the  early  French  poets  merely 
versified  with  amplifications  the  stories  pf  duoniclera.  On  the 
contrary,  chroniclers  draw  largely  from  the  chansons,  and  the 
question  of  priority  between  Roland  and  the  pseudo-Turpin, 
though  a  hajrd  one  to  determine,  seems  to  resolve  itself  in  favour 
of  the  former.  At  most  we  may  suppose,  with  much  probability, 
that  personal  and  family  tradition  gave  a  nucleus  ioc  at  least 
the  earliest. 

Chansons  d*  Gs^. — Early  French  narrative  poetry  was 
divided  by  one  of  its  own  writers,  Jean  Bodel,,  under  tJb^ee  heads 
— poems  relating  to  French  history,  poenas  rating  to 
ancient  history,  and  poems  of  tlw  Arthurian  cycle  ^omig, 
{MiUiifes  de  France,  de  Brekiffeef  et  de  .Rome) .  To  the 
first  only  is  the  tenn  chansons  de  geste  in  strktness  ai^cable. 
The  definition  of  it  goes- partly  by  fbm  and  portly  by  matter. 
A  chanson  de  geste  must  be  written  in  verses  either  oi.  ten,  or 
twelve  syllables,  the  former  being  the  eaclier.  These  verses  have 
a  regular  caesura,  which,  like  the  end  of  a  line,  carpe^  with  it 
the  licence  of  a  mute  «.  The  Uneis  are  acranged,  not.  in  couplets 
or  in  stanzas  of  equal  length,  but  in  iaissu  or  tirades,  consisting 
of  any  number  of  lines,  froni  ha^lf  a  dozen  to  some  hundreds. 
These  are,  in  the  earlier  examples  assongnced, — that  is  to  say, 
the  vowei  sound  of  the  last  syllables  is  identical,  but  the  coo- 
sonante  need  not  agree.  Tluis,  ior  instance,  the  final  words  of  a 
tirade  of  Amis  Amiles  01.  199-306}  are  erbe,  noutielk,.selles, 
nouvelles,  kaurseni,  arrestentt  guerre^  avUge.  Sometimes  the 
tirade  is  completed-to^  a  shocter  line,  and  the  later  chansons  are 
ie8uhu^Th)^aed.  As  to  thesatoect,  a  cbansonde  geste  must  be 
oHmrned  with  some  «vent  which  is,  or  is  supposed  to  he, 
historical  and  French.  The  tendency  of  the  trouvfires  was  con- 
stantly to  affiliate  their  heroes  on  a  particular  ^cste  or  family. 
The  three  chief  gestes  are  those  of  Charlemagne  himself,  of  Doon 
df  Mayence,  and -of  Garin  de  Monglane;  but  there  are  not  ,  a 
few  chansons,  notably  those  concerning  the  Lorrainess,  and  the 
remarkable,  series  sometimes  called  the  Chevalier  au  Cygne,  and 
dealing  with  the  o^usades,  which  lie  outside  theoe  groups.  By 
this  jguit  definition  of  form  and  subject  the  chansons  de  geste 
are  separated  from  the  romances  of  antiquity,  from  the  romanoes 
criE-  the  Round  Tabl^  which  ore  written  in  octosyllabic  couj^ts, 
and  from  the  romans  d'avephires,  or  latef  fictitious  tal^  some,  of 
which,  such  of  Bnm  de  h  Mott^iignes  are  written  in  pure.cbonson 
form. 

Note  the  leaat  remarkable  point  about  the  chansons  de  geste 
in  their  vast  extent.   Their  nnmber,  according  to  the  strictest 
definition,  exceeds  joo,,  and  the  lei^gth  of  each  chanson  vwlamm 
varies  from  1000  lines,  or  thereabouts,  to  30,000  or  aad 
even  30,000.   The  entire  mass,  including,  it  may  be 
supposed,  the  various  versions  and  extt^i&ions  of  each*^^ 
chanson, -is  said  to  amount  to.  between  two  and  thi;ee  million 
lines;  and  when,  under  the  second  empire,  the  publication  of  the 
wh<de  Carv^ingian  cycle  was  projected,  it  was  estimated,  taking 
the  earliest  versions  ahme,  at  over  300,00a   The  successive 
developments  of  the  chansons  de  geste  may  be  illustrated  by  the 
fortunes  of  Hum  de  Bordeaux,  one  of;  the  most  lively,  varied 
and  roinaotic  of  the  older  epics,  and  one  which  is  interesting 
from,  the  use  made  of  it  by  Shakespie^re,  Wh^and  ^nd  Weber. 
In  the  oldest  form  now  extant,  though  even  this  is  probably  not 
the  origii^,  Huon  consists  of  over  10,000  lines.   A  subsequent 
yei^n.contain4.4909  Dfore;  and  ^s^^,.in  Jj^e  i4th.c|entury, 
^  j^tter^oet  Jm^s  afOpU^,^  |egen4.tft,tie  ^^tCRt  9f.ao,oiog  lines. 
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When  this  point  had  been  teached}  H«oft  began  to  be  turned  into 
prose,  was  with  many  of  his  fellows  puUished  and  republished 
during  the  X  5th  and  subsequent  centuries,  and  retains,  in  the 
form  of  a  roughly  printed  dup-book,  the  favour  of  the  county 
districts  of  France  to  the  present  day.  It  is  not,  however,  in  the 
lat»'  versions  that  the  specifd  duuracteristics  of  the  chansons 
de  geste  are  to  be  looked  for.  Of  those  which  we  possess,  one  and 
one  only,  the  Chanson  de  Roland,  belongs  in  its  present  form 
to  the  I  ith  century.  Their  date  of  production  extends,  speaking 
roughly,  from  the  i  ith  to  the  14th  century,  their  palmy  days  were 
the  iith  and  the  lath.  After  this  latter  period  the  Arthurian 
romances,  with  more  compile  attractions,  became  their  rivids, 
and  induced  their  authors  to  make  great  changes  in  their  style 
and  subject.  But  for  a  time  they  reigned  supreme,  and  no  better 
instance  of  thdr  pt^ularity  can  be  given  than  the  fact  that 
manuscripts  of  than  exist,  not  merely  in  eveiy  French  dialect, 
but  in  many  cases  in  a  strange  macaroiuc  jargon  of  mingled 
French  and  Italian.  Two  classes  of  perscms  were  concerned  in 
them.  There  was  the  Prouo^e  who  composed  them,  and  the 
jongleur  who  carried  them  about  in  manuscript  or  in  his  memory 
from  castle  to  castle  amd  sang  them,  intermixing  frequent  appeals 
to  his  auditory  for  silence,  declarations  of  the  novelty  and  the 
strict  copyright  character  of  the  chanson,  revilings  of  rival 
minstrels,  and  frequently  requests  for  money  in  plain  words. 
Not  a  few  of  the  manuscripts  which  we  now  possess  appear  to 
have  been  actually  used  by  the  jongleur.  But  the  names  of  the 
authors,  the  trouvdres  who  actually  composed  them,  are  in  very 
few  cases  known,  those  of  copyists,  continuators,  and  mere 
possessors  of  maniiscripts  having  been  often  mistaken  for  them. 

The  moral  and  poetical  peculiarities  of  the  older  and  more 
authentic  of  these  chansons  are  strongly  marked,  though  perhaps 
not  quite  so  stron^y  as  some  of  their  encomiasts  have  contend^, 
and  as  may  appear  to  a  reader  of  the  most  famous  of  them,  the 
Chanson  de  Roland,  alone.  In  that  poem,  indeed,  war  and 
religion  are  the  sole  motives  employed,  and  its  motto  might 
be  two  lines  from  another  of  the  finest  chansons  {AUscans, 
161-162): — 

"  Dist  a.  Bertran  :  'N'avons  m^s  irallosir, 
Tant  Ice  vivons  alons  paiens  ferir.' " 

In  Roland  there  is  no  love-making  whatever,  and  the  hero's 
betrothed  "  la  belle  Ande  "  appears  only  in  a  casual  gibe  of  her 
brother  Oliver,  and  in  the  incident  (MF  her  sudden  death  at  the 
news  of  Roland's  fall.   M.  Uxsia  Gautier  and  others  have  drawn 

the  {inclusion  that  this  stem  and  masculine  character  was  a 
feature  of  all  the  older  chansons,  and  that  imitation  of  the 
Arthurian  romance  is  the  cause  of  its  disappearance.  This 
seems  rather  a  hasty  inference.  In  Amis  et  Amiles,  admittedly 
a  poem  of  old  date,  the  parts  of  Bellicent  and  Lubias  are 
prominent,  and  the  former  is  demonstrative  enough.  In  Aliscans 
the  part  of  the  Countess  Guibourc  is  both  prominent  and  heroic, 
and  is  seconded  by  that  of  Queen  Blancheflor  and  her  daughter 
Aelis.  We  mij^  also  mmtion  Oriabel  in  Jourdans  de  Btaivies 
and  others.  But  it  may  be  admitted  that  thesex  which  fights  and 
counsels  plays  the  principal  part,  that  love  adventures  are  not 
introduced  at  any  great  length,  and  that  the  lady  usually  spares 
her  knight  the  trouble  and  possible  indignities  of  a  long  wooing. 
The  charactera  of  a  chanson  of  the  older  style  are  somewhat 
uniform.  There  is  the  hero  who  is  unjustly  suspected  of  guilt  or 
sore  beset  by  Saracens,  the  heroine'who  falls  in  love  with  him, 
the  traitor  who  accuses  him  or  delays  help,  who  is  almost  always 
of  the  lineage  of  Ganelon,  and  whose  ways  form  a  very  curious 
study.  There  are  friendly  paladins  and  subordinate  traitors; 
there  is  Charlemagne  (who  bears  throughout  the  marks  of  the 
epic  king  common  to  Arthur  and  Agamemnon,  but  is  not  in  the 
earlier  chanson  the  incapable  and  venal  dotard  whidi  he  becomes 
in  the  later),  and  with  Charlemagne  generally  the  duke  Naimes 
of  Bavaria,  the  one  figure  who  is  invariably  wise,  brave,  loyal 
and  generous.  In  a  few  chansons  there  is  to  be  added  to  these  a 
very  interesting  dass  of  personages  who,  though  of  low  birth  or 
condition,  yet  rescue  the  high-bom  knights  from  their  enemies. 
Such  are  Rainoart  in  Aliscans,  Gautier  in  Gaydon,  Robastre  in 
Gaufrey,  Varocher  in  Maeake.  These  subjects,  uniform  rather 


than  monotonous,  are  handled  with  great  uniftfnnity  if  not 
monot<my  ot  style.  There  are  constant  repetitions,  and  it  some- 
times serans,  and  may  sometimes  be  the  case,  that  the  text  u  a 
mere  cento  of  tSfferent  and  repeated  veraions.  But  the  verse  is 
generdly  harmonious  and  often  statdy.  Tht  recurr^t  asson- 
ant of  the  endless  tirade  soon  impress  the  ear  with  a  grateful 
music,  and  occasionally,  and  far  more  frequently  than  m^t  be 
thought,  passages  of  high  poetry,  such  as  the  magnificent  Gram 
doel  por  la  mort  de  R<Mant,  appear  to  diversify  the  course  of  the 
story.  The  most  remarkable  of  the  chansons  are  Roland, 
Aliscans,  Gerard  de  RoussiUon,  Amis  et  Amiles,  Raoul  de  Cambrai, 
Garin  le  Loherain  and  its  sequel  Les  guatre  Fils  Aymon,  Les  Saisnes 
(recounting  the  war  of  Charlemagne  with  Witekind),  and  lastly, 
Le  Chevalier  au  Cy^, which  is  not  a  aing^e  poem  but  a  series, 
dealing  with  the  earlier  crusades.  The  most  remarkable  pvitp  is 
that  centring  round  William  of  Orange,  the  historical  or  half- 
historical  defendra*  of  the  south  of  France  against  Mahommedan 
invasion.  Almost  all  the  chansons  of  this  group,  from  the  long- 
known  Aliscans  to  the  recently  printed  Ckan^  de  WiUame, 
are  distinguished  by  an  unwonted  personality  of  interest,  as  well 
as  by  an  intensified  dose  of  the  nigged  and  martial  poetry  which 
pervudes  the  whole  class.  It  is  noteworthy  that  one  chanson 
and  one  only,  Floovant,  deals  with  Merovingian  times.  But  the 
chronology,  geography,  and  historic  facts  of  nearly  all  are,  it  u 
hardly  necessary  to  say,  mainly  arbitrary. 

Arthurian  Romances. — ^The  second  class  of  early  French  epics 
consists  o£  the  Arthurian  cycle,  the  MaHht  de  Bretagne,  -the 
earliest  known  compositu>ns  of  which  are  at:  least  a  ccmtury 
junior  to  the  earliest  chanson  de  geste,  but  which  soon  succeeded 
the  chansons  in  popxilar  favour,  and  obtained  a  vogue  both  videt 
and  far  more  enduring.  It  is  not  easy  to  conceive  a  greater 
contrast  in  form,  style,  subject  and  sentiment  than  is  presented 
by  the  two  classes.  In  both  the  religious  sentiment  is  prominent, 
but  the  religion  of  the  chansons  is  of  the  simplest,  not  to  say  of  the 
most  savage  character.  To  pray  to  God  and  to  kill  his  enemies 
constitutes  the  whole  duty  of  maui  In  the  romances  the  mystical 
element  becomes  on  the  contrary  prominent,  and  furnishes,  in 
the  Holy  Grail,  one  of  the  most  important  features.  In  the  Caiio- 
vingian  knight  the  courtesy  and  demency  which  we  have  learnt 
to  associate  with  chivaliy  are  almost  entirely  absent.  Hie 
gtnlix  ber  contradicts,  jeers  at,  and  encrates  h^  sovereign  and 
his  fellows  wtth  the  utmoAt  freedom.  He  thinks  nothing  strik- 
ing hi&  cortoise  mouIKer  so  that  the  blood  runs  down  her  der  vis. 
If  a  servant  or  even  an  equal  offends  him,  he  will  throw  the 
offender  into  the  fire,  knock  his  brains  out,  or  set  his  whiskers 
ablaze.  The  Arthurian  knight  is  far  more  of  the  modem  model 
in  these  respects.  But  his  chief  difference  from  his  predecessor 
is  undoubtedly  in  his  amorous  devotion  to  his  beloved,  who, 
if  not  morally  superior  to  Bellicent,  Floripas,  Esdairmonde,  and 
the  other  Carlovingian  heroines,  is  somewhat  less  forward.  Even 
in  minute  details  the  difference  is  stron^y  marked.  The  romances 
are  in  octosyllabic  coiq>lets  or  in  prose,  and  thdr  language  is 
different  from  that  cf  the  chansons,  and  contains  mudi  tenet  <d 
the  usual  epic  repetitions  and  stock  phrases.  A  vtduminous  con- 
troversy has  been  hdd  respecting  the  origin  of  these  differences, 
and  of  the  story  or  stories  which  were  destined  to  receive  such 
remarkable  attention.  Reference  must  be  made  to  the  article 
Arthuman  Legend  for  the  history  of  this  controversy  and  for 
an  account  of  its  present  state.  This  state,  however,  and  all 
subsequent  states,  are  likely  to  be  rather  dependent  upon  opinion 
than  upon  actual  knowledge.  From  the  point  of  view  of  the 
general  historian  of  literature  it  may  not  be  improper  here  to  give 
a  caution  against  the  frequent  use  of  the  word  "  proven  "  in  such 
matters.  Very  little  in  regard  to  eariy  literature,  except  the 
literary  value  of  the  texts,  is  ever  susceptible  of  Procf;  aldiou^ 
things  may  be  made  more  orless  prebahte.  What  we  are  at  present 
(»ncemed  with,  however,  is  a  body  of  verse  and  prose  composed 
in  the  latter  part  of  the  rith  century  and  later.  The  earliest 
romances,  the  Saint  Graal,  the  Quite  du  Saint  Graal,  Joseph 
d'Arimathie  and  Merlin  bear  the  names  of  Walter  Map  and 
Robert  de  Borron.  Artus  and  part  at  least  of  LanceM  du  Lac 
(the  whole  of  whldi  has  been     turns  attributed  and  denied  to 
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Walter  Map)  appear  to  be  due  to  tudmown  aathms.  Trtaan 
came  later,  vaA  has  a  stronger  mixture  of  Celtic  tradition.  At 
the  aame  time  as  Walter  Map,  or  a  little  later,  Chretien  (or 
Chresticn)  de  Troyes  threw  the  legends  of  the  Round  Tahit 
into  octo^labic  verse  (tf  a  singularly  spirited  and  picturesque 
character.  Hie  chief  poems  attributed  to  faim  are  the  Chtvalier 
au  Lyon  (Sir  Evain  of  Wales),  the  Chevalier  d  la  Charette  (one 
of  the  episodes  of  Lancelot),  Eric  et  Emde,  Tristan  and  PetcMe. 
Thesb  poems,  indqiendently  <tf  tbdr  merit,  which  is  great,  had 
an  extensive  literary  influence.  They  were  tranalated  by  the 
German  minnesingers,  Wdfrftm  v«m  Esdienbach,  Gottfrinl  of 
Strassburg,  and  others.  With  the  romances  ahready  referred 
to,  which  are  mostly  in  prose,  and  which  by  recent  authorities 
have  been  put  later  than  the  verse  tala  whidi  used  to  be  post- 
poned to  them,  Chretien's  poems  complete  the  early  forms  of 
the  Arthurian  story,  and  supply  the  matter  of  it  as  it  is  best 
known  to  £ng£sh  readers  in  Malory's  book.  Nor  does  that  book, 
though  far  later  than  the  original  forms,  convey  a  very  false 
Impression  <A  the  <^uacteristics  of  the  older  romances.  Indeed, 
the  Arthurian  knight,  his  character  and  adventures,  are  so  much 
better  known  than  the  heroes  of  the  Cariovinglan  chanson  that 
there  ialen  need  to  dwdl  upon  them.  They  had,  homver,  as  has 
beak  already  pointed  out,  great  inflnance  upon  their  ri^vls,  and 
thdr  cnnpantlve  fertility  of  Invention,  the  mudi  larger  number 
of  their  dramaH*  personae,  and  the  greater  variety  of  interests  to 
which  they  ai^>ealed,  sufficiently  explain  thur  mcreased  popu- 
larity. The  ordinary  attractions  of  poetry  are  also  more  largely 
present  in  them  than  in  the  chansons;  there  is  more  description, 
more  life,  and  less  of  the  mete  chronicle.  They  have  been  accused 
of  rekudng  morality,  and  there  is  perlwps  some  truth  in  the 
charge.  But  the  change  is  after  all  one  rather  of  manners  than 
of  morals,  and  what  is  lost  in  simplicity  is  gahwd  in  refinement. 
Doon  de  Mayence  is  a  late  dianson,  and  Lanttlot  dm  Lac  is  an  early 
romance.  But  the  two  beautiful  scenes,  in  the  former  between 
Do(m  and  Nicdette,  in  the  latter  between  Lancelot,  Galahault, 
Guinevere,  and  the  Lady  of  Maleluut,  may  be  oompared  as 
instances  of  the  attitude  of  the  two  classes  of  poets  tomrds  the 
same  subject. 

Romances  of  ArUiqmty. — There  is  yet  a  thiRl  dass  of  early 
narrative  poems,  differing  from  the  two  former  in  subject,  but 
agreeing,  sometimes  with  one  sometimes  with  the  other  in  form. 
Hiese  are  the  dagiiiraJ  romancefr—the  MtMkre  de  Rome — which 
are  not  much  later  than  those  of  Qnuiemagne  and  Arthur. 
The  chief  sabjects  with  wtiich  their  authors  busied  themsehres 
were  the  coaquests  of  Alexander  and  the  siege  of  Txvfy  though 
other  das^ksdstoi^  come  in.  The  most  temufcable  <rf  all  is  the 
KHmance  of  Aibamdn  by  Lambert  the  Short  and  Alexander  of 
Bemay.  It  has  been  said  that  the  exodknce  of  the  twdve- 
syllabled  verse  used  in  this  romance  was  the  <aigin  of  the  term 
alexandrine.  The  Trojan  romances,  on  the  other  hand,  are 
chiefly  in  octosyllabic  verse,  and  the  principal  poem  which 
treats  of  them  is  the  Roman  de  Troie  of  Benoit  de  Sainte  More. 
Both  this  poem  and  Alixandre  are  attributed  to  the  last  quarter 
of  the  1 2th  century.  The  authorities  ocmsnlted  for  these  poems 
were,  as  may  be  supposed,  none  of  the  best.  Dares  Phrygius, 
Dictys  Creteaais,  the  pseudo-Callisthenes  supf^ed  most  of  them. 
But  the  inerhaimrible  invention  of  the  tronv^es  themselves  was 
the  diief  authority  comidted.  Hie  adventures  <^  Medea,  the 
wanderii^  ot  Alexander,  the  Trojan  horse,  the  stray  of  Hwbes, 
were  quite  sufficient  to  spur  on  to  exertion  the  minds  which  had 
been  accustomed  to  spin  a  chanson  of  snne  io,aoo  lines  out  of  a 
casual  allusion  in  some  preceding  poem.  It  is  needless  to  say 
that  anachronisms  did  not  disturb  them.  From  first  to  last  the 
writers  of  the  chansons  had  not  in  the  least  troubled  themselves 
with  attention  to  uiy  such  matters.  Charlemagne  himself  had 
his  life  and  exi^oits  accommodated  to  the  need  of  every  poet 
who  treats  d  him,  and  the  same  is  the  case  with  the  heroes  of 
antiquity.  Indeed,  Alexander  is  made  in  many  respects  a  proto- 
type of  Charlemagne.  He  is  regulariy  knighted,  he  has  twelve 
peers,  he  hdds  tournaments,  be  has  cdations  vitih  Aithu-j  and 
comes  in  contact  with  fairies,  he  takes  ffi|^  in  the  air,  dives  In 
the  sea  and  80  forth.  There  is  perhaps  more  avowed  imatf  natieii 


in  that  classic^  ttonM  than  in  either  of  the  other  divisims 
Froich  t^c  poetry.  Some  oi  their  authors  even  confess  to  the 
practice  of  fiction,  while  the  trouvdrcs  of  the  chansons  invariably 
assert  the  historical  character  of  their  facts  and  petson^es,  and 
the  authors  of  the  Arthurian  romances  at  least  start  from  facts 
vouched  for,  partly  by  national  tradititm,  partly  by  the 
authmi^  of  rdigion  and  the  church.  Tlie  clagtical  romances, 
howeiw,  are  important  in  two  difierent  ways.  In  the  first  place, 
they  oonnect  the  eariy  literature  of  France,  however  loosdy,  and 
with  Ihilu  of  however  dubious  authenticity,  with  the  great  history 
and  literature  of  the  past  Tliey  ihdw  a  certain  amount  of  schdar- 
ship  in  their  axithors,  and  in  thcAr  liearers  they  show  a  capacity 
of  taking  an  interest  in  subjects  which  are  not  merety  tlioee 
directly  connected  with  the  village  or  the  tribe.  The  chansons 
de  geste  had  shown  the  creative  power  and  independent  character 
of  French  literature.  There  is,  at  least  about  the  earlier  ones, 
nothing  borrowed,  traditional  or  scholarly.  They  smack  of  the 
soU,  and  they  rank  France  among  the  very  few  countries  iriiich,  in 
this  matter  of  indigenous  growth,  have  yi(dded  more  than  folk* 
songs  and  fireside  tales.  The  Arthurian  romances,  less  inde- 
pendent in  origin,  edulrit  a  wider  range  of  view,  a  greater 
knowledge  of  human  nature,  and  a  more  extensive  command 
of  the  sources  oS  poetkal  and  romantic  intoest.  The  Hamifnil 
epics  superadd  the  only  ingredient  necessary  to  an  accomj^iahed 
literature — that  is  to  say,  the  knowledge  of  what  has  been  done 
by  other  peoples  and  other  literatures  already,  and  the  readiness 
to  take  advantage  of  the  materials  thus  supplied. 

Romans  d'Aventmres. — These  are  the  tluee  earliest  develop- 
ments of  Frmch  literature  on  the  great  scale.  They  led,  iiowever, 
to  a  fourth,  which,  though  later  in  date  than  ail  e»xpt  their 
latest  forms  and  far  more  loosely  associated  as  a  gronp,  is  so 
dosely  connected  with  them  by  literary  and  social  considenr 
tiMis  that  it  had  best  be  mentioned  hoe.  This  is  tka  roman 
d'aimiuiw,  a  title  given  to  those  almost  avowed^  fictitious 
poems  wUch  oonnect  tiuttnselves,  mainly  and  centiany,  neither 
with  French  history,  with  the  Round  Table,  nor  with  the  heroes 
of  antiquity.  Hiese  began  to  be  written  in  the  I3tli  century,  and 
continued  until  the  prose  form  of  fiction  became  generally  pre- 
f eired.  The  lata*  forms  of  the  chansons  de  geste  and  the  Arthurian 
poems  might  indeed  be  well  called  romans  d'aventures  them- 
selves. Hugues  Capet,  for  iiutance,  a  chanson  in  form  and  class  <d 
subject,  is  certainly  one  of  this  latter  kind  in  treatment;  and 
there  is  a  lu^r  cUss  of  semi-Arthurian  romance,  which  so  to 
speak  branches  off  from  the  main  trunk.  But  for  convenience 
sake  the  defiditkai  we  have  given  is  i»idEierable.  Hie  style  and 
subject  of  these  romans  d'avMitnics  are  natnxally  extreme^ 
various,  dtillaume  de  Palerme  drals  with  the  adventures  at  a 
^dUan  prince  who  is  befriended  by  a  were-wtrif;  Le  Roman  de 
I'escouJIe,  with  a  heroine  whose  ring  is  carried  off  by  a  sparrow- 
hawk  (escouU),  like  Prince  Camaralaaman's  talisman;  Guy  of 
Warwick,  with  one  of  the  most  famous  of  imaginary  heroes; 
Meraugis  de  PorUlgues  is  a  sort  of  branch  or  offshoot  of  the 
romances  of  the  Round  Table;  Cleomadis,  the  work  of  the 
trouv^  Adends  le  Roi,  who  also  rehandled  the  old  dianson 
subjects  of  Ogier  and  Berte  ou»  grans  pits,  connects  itself  once 
more  with  the  Arabian  Nights  as  well  as  with  Chaucer  forwards 
in  the  introduction  of  a  flying  mechanical  horse.  There  is,  in 
short,  no  possibility  of  clauifying  their  subjects.  Hie  habit  of 
writing  in  gestes,  or  of  tteoessaiily  oonnectingthenewwoi^tnth 
an  older  one,  had  ceased  to  be  bindii^,  and  the  instinct  of  fiction 
writing  was  free;  yet  those  romans  d'aventtnes  do  not  nmk  quite 
as  high  in  literary  importance  as  the  classes  which  preceded  them. 
This  under-valuation  arises  rather  from  a  lack  of  originality  and 
distinctness  of  savour  than  from  any  shortcomings  in  treatment. 
Their  versificadon,  usually  octosylkbic,  is  pleasant  enough;  but 
there  is  not  much  distinctness  of  character  about  them,  and  their 
incidents  often  strike  the  reader  with  something  of  the  sameness, 
but  seldom  with  much  of  the  nalvetfi,  of  those  of  the  older  poems. 
Nevertheless  some  of  them  attained  to  a  very  high  popularity, 
sudi,  for  instance,  as  the  ForlmOj^tfsBMr  of  I>enis  Pyramm, 
vrtiich  has  a  motive  drawn  from  the  story  of  Cupid  and  Psjeke 
and  the  diarming  PMre  et  ^anckefiew,  giving  the  woes  of  a 
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Christian  prince  and  a  Sanicen  dsve-giiL  Wi^  thdn  may  be 
connected  a'  certain  number  o£  eariy  iVomaiuxB  aad'&ctiODB  of 
varions  dates  in  ^rose,  none  of  which  cad  vie  in  chann  with 
Aucassin  et  NicdetU  (t3tfa  century),  an  exquisite  litetAry  pre- 
sentment of  medieval  sentiment  in  its  most  delightful  form. 

In  these  classes  maybe  said  to  be  summed  up  the  literature  of 
feudal  chivahy  in  France.  They  were  all,  except  perhaps  the  last, 
composed  by  one  class  of  persons,  the  trcuveres,  and 
pecfonned  by.  another,  the  jongleurs.  The  latter, 
indeed,-  sometimes  presumed  to  compose  for  himself* 
and  was  denounced  as  a  troveor  batord  by  the  indignant 
members  of  the  superior  caste.  They  were  aUori^naUy 
intoided  to  be  performed  in  the  falois  marberin  of  the  bacon  to 
an  andienoe  of  knights  and  ladies,  and,  when  reading  became 
more  common,  to  be  read  by  such  persons.  They  dealt  therefore 
chiefly,  if  not  exclusively,  with  the  class  to  whom  they  Were 
addressed.  The  bourgeois  and  the  villain,  personages  of  political 
nonentity  at  the  time  of  tbedr  early  composition,  come  in  for 
far  slighter  notice,  although  occasionally  in  the  few  curious 
instances  we  have  mentioned,  and  others,  persona  of  a  class 
inferior  to  the  seigneur  play  an  important  part.  The  habit  of 
private  wars  and  of  insurrection  against  the  sovereign  supf^y 
the  motives  of  the  chanson  de  geste,  the  love  of  gallantry, 
adventure  and-  foreign  travel  those  of  the  romances  Arthurian 
and  miscellaneous.  None  of  these  motives  much  affected  the 
lower  classes,  vho  were,  with  the  early  developed  temper  of  the 
middle-  and  lo'wer-dass  Frenchman,  already  apt  to  think  and 
speak  cynically  enough  of  tournaments,  courts,  crusades  and 
the  other  occupations  of  the  nobility.  The  communal  system 
was  springiog  up,  the  towns  were  receiving  royal  encouragement 
as  a  counterpoise  to  the  authority  of  the  nobles.  The  corruptions 
and  maladmirustration  of  the  church  attracted  the  satire  rather 
of  the  dtizens  and  peasantry  who  suffered  by  them,  than  of  the 
nobies  who  had  less  to  fear  and  even  something  to  gain. 
^JJJJJi,  On  the  other  hand,  the  gradual  spread  of  learning, 
teto.  inaccurate  and  ill-digested  perhaps,  but  stiU  learning, 
not  only  opened  up  new  classes  of  subjects,  but  opened 
them  to  new  clanes  of  persoas.  The  thousands  of  atodente  who 
fiocked  -to  the  schools  ai  Paris  were  not  aU  princes  or  noUes. 
Hence  tberearoMtwonew  classes  of  literature,  the  first  consisting 
of  the  embodiment  of  learning  of  one  kind  or  other  in  the  vulgar 
tongue.  The  other,  one  of  the  most  remarkable  developments  of 
sportive  literature  which  the  World  has  seen,  produced  the  second 
indigenous  literary  growth  of  which  France  can  boaat,  namely, 
the  fabliaux,  and  the  almost  more  remarkable  work  which  is  an 
immense  conglomerate  of  fabliaux,  the  great  beaSt-epic  of  the 
Roman  de  Renart. 

Fabliaux.-^Thart  are  few  literary  products  which  have  more 
originality  aikd  at  the  same  time  more  diversity  than  the  fabliau. 
The  epic  and  the  drama,  even  vhen  th^  are  independently 
[»oduced,  are  similar  in  thdr  main  characteristics  aJX  the  world 
over.  But  there  is  nothing  in  previous  literature  which  exactly 
corresponds  to  the  fabliau.  It  comes  nearest  to  the  Aesopic  fable 
and  its  eastern  origins  or  parallels.  But  differs  from  these 
in  being  less  allegorical,  less  obviously  moral  (though  a  naoral 
lA  some  sort  is  usually  if  not  always  enforced),  and  In  having 
a  much  more  cUrect  personal  interest.  It  is  in  many  degrees 
further  removed  from  the  parable,  and  many  degrees  nearer  to 
the  novd.  The  .story  is  the  first  thing,  the  moral  the  second, 
and  the  latter  is  never  suffered  to  interfere  with  the  former. 
These  observations  ef^y  only  to  the  fabliaux,  pr(^}a-ly  so  caUed, 
but  the  term  has  been  used  with  considerable  looseness.  The 
collectors  of  those  interesting  pieces,  Barbazan,  M&m,  Le  Grand 
d'Aussy,  have  included  in  their  collections  large  numbers  of 
miscdlaneous  pieci»  such  as  dits  (rhymed  descriptions  of  various 
objects,  the  most  famous  known  author  of  which  was  Baudouin 
de  Cond€,  13th  century),  and  dibiUs  (discussions  between  two 
persons  or  contrasts  of  the  attributes  of  two  things),  sometimes 
even  short  romances,  farces,  and  mystery  plays.  Not  that,  the 
fable  proper — the  prose  classical  beast-story  of  "  Aesop  " — 
was  ne{^ecte<jL-  Marie -de  Franoe-Hhe  poetess  to  be  mentioned 
again,  for.  her  mote  iatrictly  poetical  work— is  the,  most  Utei^ 


of  not  a  few  writeis  composed  what  wore  often;  'after  the 
tfysterioQs.  original  poet,  named  Ysoptb.  Aesop,  Phaedrw, 
Babrius:  were  translated  and  imitated  in  Latin  and  in  the  vema^ 
cular  by  this  class  of  -writer,  and  aomt  of  the  best  known  of 
"  fablers "  date  from  this  time.  The  fabliau,  on  the  other 
hand,  according  to  the  best  definition  of  it  yet  achieved,  is 
"  the  recital,  generally  comic,  of  a  real  or  possible  incident 
occurring  in  ordinary  human  hfe."  The  comedy^  it  may  be  added, 
is  usually  of  a  satiric  kind,  and  occupies  itself  with  every  class 
and  rank  of  men,  from  the  king  to  the  villain.  There  is  no  limit 
to  the  variety  of  these  livefy  verse-t^es,  which  are  inyariaUy 
written  in  eight-s^labled  couplets.  Now  the  subject  is  the  mis- 
adventure of  two  Englishmen^  whose  ignca»nce  of  the  French 
language  makes  than  confuse  donkey  aiul  lamb;  now  it  is  the 
fortunes  of  an  ^Eceedin^y- foolish  k^ght,  who  luis  an  aaiiable 
and  ingenious  mother-in-law;  now  the  deserved  sufferings  of 
an  avaricious  or  ill-behaved  priest;  now  the  bringing  oi  an 
ungrateful  son  to  a  better  mind  by  the  wisdom  of  babes  and 
sucklings.  Not  a  few  of  the  Canterbury  Tales  are  taken  directly 
from  fabliaux;  indeed,  Chaucer,  with  the  possible  exception  of 
Prior,  is  our  nearest  approach  to  a  fabliau-writer.  At  the  other 
end  <k  Europe  the  prose  novels  of  Boccaccio  and  other  Italian 
tale-teUeta  are  largely  based  upon  fabliaux.  But  thcar  influence 
in  their  own  country  was  the  greatest.  They  were  the  first 
expressioD  of  the  s[nrit  which  has  since  animated  the  most 
naticmal  and  pt^nilar  devd<^»nents  of  French  Iit«ature.  Simple 
ahd  unpretending  as  they  are  in  form,  the  fabliaux  announce 
not  merely  the  Cent  Neuvelles  NouveUes  and  the  Heptommm, 
UAvocat  FtUeHn,  and  Paniagrud,  but  also  VAtare  and  the 
Roman  comique,  Gil  Bias  and  Candide.  They  indeed  do'  more 
than  merely  prophesy  the  spirit  of  these  great  periormances 
—they  directly  lead  to  tl«m.  The  prose-tale  and  the  farce  are 
the  direct  outcomes  of  the  fabliau,  and  the  prose-tale  and  the 
farce  once  given,  the  novel  and  the  comedy  inevitably  foUow. 

The  special  period  of  fabliau  composition  appears  to  have  been 
the  i2th  and  13th  centuries.  It  signifies  on  the  one  side  the 
growth  of  a  lighter  and  more  sportive  spirit  thw  had  seOai 
yet  prevailed,  on  anoUier  the  rise  in  importance  of  tajMrf- 
other  and  lower  orders  of  men  than  the  laiest  and  the 
noble,  on  yet  another  the  consciousness  on  the  part 
of  these  lower  orders  of  the  defects  of  the  two  privileged  classes, 
and  of  the  shortcomings  of  the  system  of  polity  under  which 
these  privileged  classes  enjoyed  their  privileges.  There  is,  how- 
ever, in  the  fabliau  proper  not  so  very  mucb  of  direct  satire,  this 
being  indeed  excluded  by  the  definition  given  above,  and  by  the 
thoroughly  artistic  spirit  in  which  that  definition  is  observed. 
The  fabliaux  are  so  numerous  and  so  various  that  it  is  difficult 
to  select  any  as  ^ecially  representative.  We  may,  however, 
mention,  both  as  good  examples  and  as  interesting  from  their 
subsequent  history,  Le  Voir  Palfroi^  treated  in  English  l^  Leigh 
Hunt  and  by  Feaco^;  Le  VilMn  Mire,  the  original  consciously 
or  unconsciously  followed  in  Le  Utdecin  malff^  hd;  Z<  Roi 
d'Angleterre  et  kjottgkur  d'£li;  La  kouce  partie;  Le  Sot  CkewUer, 
an  indecorous  but  extremely  amUsing  story;  Les  deux  bordeors 
ribotts,  a  dialogue  between  two  jongleurs  of  great  literary  interest, 
containing  allusions  to  the  chansons  de  geste  and  romances  most 
in  vogue;  and  Le  vUain  qui  conquist  paradis  par  plait,  one  of  the 
numerous  instances  of  what  has  unnecessarily  puzzled  modems, 
the  association  in  medieval  times  <rf  sincere  and  unfeigned  faith 
with  extremely  free  handling  of  its  objects.  This  lighthearted- 
ness  in  other  subjects  sraaetimes  bubUed  over  into  the  fatrasie^ 
an  almost  pure  nousenseinece,  parent  ot  the  later  amphig<»iri. 

Roman  de  Smart. — ^If  the  fabliaux  are  not  remarkable  for 
direct  satire,  that  element  is  supplied  in  more  than  compensat- 
ing  quantity  by  an  extraordinary  composition  which  is  closely 
related  to  them.  Le  Roman  de  Renart,  or  History  oj  Reynard  the 
Fox,  is  a  poem,  or  rather  series  of  poems,  which,  from  the  end  of 
the  1 2th  to  the  middle  of  the  14th  century,  served  the  citizen 
poets  of  northern  'Frajice,  not  merely  as  an  outlet  for  literary 
expression,  but  also  as  a  vehicle  of  satirical  comment,— now  on 
the  general  vices  and  Veakseases  of  humamty,  now.  on  the  usuid 
QOtruptioBs  In.  church:  and^aUte,  now  'Ott  the  vaiiouaihistorical 
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evcmis  whidi  oompied  pabKc  att«iitloii'  from  time  to  time.  The 
enonnons  popularity  of  the  subject  is  shown  by  the  k>ng  vogue 
which  it  had,  and  by  the  empire  which  it  exerdsed  over  genera- 
tions of  writers  who  dilFered  from  each  other  widely  in  style  and 
temper.  Nothing  can  be  farther  from  the  allegorical  erudition, 
the  political  diatribes  and  the  sermoi^zii^  moralities  of  the 
authors  of  ^naft  l«  Conir€-faU  than  the  sity  nalvet6  of  the  writeis 
ci  the  eariier- branches.  -Vet  tfaesa  and  a  long  and  unknow^n 
leries  of  Intecmediate  banta  tbe  foz-Uag  fHcased  into  his  sdrrice, 
and  it  is  scaitely  too  much  te  sfty  that,  during  the  two  centuries 
of  his  reign,  there  was  faanlly  a  tbon^t  xft  the  popular  mind 
which,  as  it  rose  to  the  surface,  did  not  find  e:qarea8itui  in  an 
addition  to  the  huge  cycle  of  Rmori. 

We  sbaH  not  deal  with  the  controvecsies  which  have  been 
raised  as  to  the  origin  of  the  poem  «U)d  its  ceMraJ  idea.  The 
latter  may  have  been  a  travestic  of  real  petwms  and  actual 
events^  or  it  may  (and  much  more  probably)  have  been  an 
expresdon  of  thoughts  and  experiences  whidi  recur  in  every 
generation.  France,  the  Netherlands  and  Germany  have 
contended  for  the  honour  of  producing  R«iart;  French,  Flemisfa, 
German  and'latin  for  the  fabiKnir  of  first 'describing  hifaa.  Itis 
sufficient  to  say  that  the  ^Hrit  of  the  votk'  Meitis  to-  be  more 
that  of  the  borderiand  between  Fnmce  asd  Flaados  Uuui  <rfany 
other  district,  and  that,  wherever  the  idea  may  have  oUgfnaUy 
arisen,  it  was  incomparably  more  fniitful  in  France  titan  in 
any  other  coulitry.  The  French  poeitts  wfaidi  we  possess  on  the 
subject  amount  in  aH  to  xteariy  100,000  Knes,  independently 
of  mere  variations,  but  including  the  difiiereht  versions  of  Renort 
ie  CotUte-faU.  This  vsst'  total  is  divided  onto  four  different 
poems.  The  most  ancient  and  remarkable  is  Chat  edited  by 
M<on  under  the  title  of  Roman  du  Rsntari,  and  containing,  with 
some  additions  mide  by  M.  Chabaffle,  37  faranchcs  aad  about 
33,000  fines.  It  mnut  not,  howevtr,  besui^KMedtliat  thistAtid 
forms  a  continuous  poem  like  the  AmHi  or  Batoik^lMt.  Part 
was  pretty  certainly  written  by  Plme  4e  Samt^iloud,  but  he 
was  n6t  the  anthor  of  the  whole.  On  tbe  cbntrary,  the  separate 
branches  are  the  work  of  di&ereat  authors,  hardly  any  of  whom 
are  kitown,  and,  but  -for  their  community  of  subject  and  to  some 
extent  of  treiatment,  might  be  regarded  as  scpante  poems. 
The  hi&toiy  -of  Renart,  his  victories  over  Isengrim,  the  wcdf, 
Bruin,-the  bear,  and  his  other  unfortunate  rivals,  Us  family 
affection,  his  outwlttiiigs  of  King  Nebte  the  IkoD.  and  all  the 
rest,  are  too  wdl  known  to  need  fresh  desoiptioii  here.  It  is 
periiaps  in  the  subsequent  poelns,  thou^  Ubiey  are  far  less  known 
and  much  less  amusfng,  tliat  the  Ik^  iwhldi  the  idea  of  Renait 
had  obtained  on  the  tnind  of  northern  Fmnce,  and  die  ingenrous 
uses  to  Vdiich  it  was  put,  axe  belt  sbcnRi.  Tbe  fint  of  these 
is  he  CouronnemetU'ReHdit,  a  poem  <rf  between  3000  sad  4000 
lines,  attributed,  on  no  grounds  whatever;  to  the  poetess  Mane 
de  France,  and  describing  how  the  heto  by  his  ingenuity  got 
himself  crowned  king.  This  poem  already  ^vows  »gns  of  direct 
moral  application  and  generalizing.  These  are  still  more  apparent 
In  Renart  le'Moitoel,  &  composition  of  some  8000  lines,  finished 
in  the  year  1288  by  the  Fleming  Jacquemart  Gi£16e.  Here  the 
persoiuftcation,  of  which,  in  noticing  the  Romtm  de  la  rose,  we 
shaU  soon  have  to  give  extended  mention,  becomes  evident 
Instead  of  or  at  least  beside  the  Uvdy  penonal  Renart  wIm 
used  to  steal  sausages,  set  Isengrim  filing  with  histafl,armake 
use  of  Chantideer's  comb  for  a  purpose  for  which  it  was  ontainly 
never  intended,  we  have  Renardie,  an  abstraction  of  giiile  and 
hypocrisy,  triumphantly  prevailing  over  other  and  better 
qualities.  Lastly,  as  the  Roman  de  ta  rose  of  William  of  Lorris 
is  paralleled  by  Renart  le  Ifouvel,  90  its  contihuation  by  Jean  de 
Meung  is  paralleled  by  the  great  miscellany  of  Renart  le  Conlre- 
fait,  which,  even  in  its  existing  versions,  extends  to  fully  50,000 
lines.  Here  we  have,  besides  &>ods  of  miscdlaneous  erudition 
and  discourse,  political  argument  of  the  most  direct  and  im- 
portant kind.  The  wrongs  of  the  lower  otdien  are  bitterly  urged. 
They  are  almost  openly  indted  to  revolt;  and  it  is  scarcely  too 
mudi  to  say,  as  M.  Lenient  has  said;  that  the  dosely  fcdlowing 
Jacquerie  is  but' ft  practical  carrying  out  of  the  doctrines  of  the 
anonymous  satirists  of  Renart  le  Contre-fait,  one  of  wfaon  (if 


indeed  there  was  more  than  -Mie)  appears  to  liave  be^  a'detk 
of  Troyes. 

Early  Lyric  Poetry. — SSde  by  side  with  these  two  f^nws  of 
literature,  the  epics  and  rcHnances  <ii  the  higher  classes,  atHl  the 
fabliau,  which,  at  least  in  Its  original,  represented'  rather  the 
feelings  of  the  lower,  there  grew  up  a  third  kind,  consisting  of 
purely  lyrical  poetry.  The  song  literature  of  medieval  France 
is  extremdy  ^undamt  and  beautiful.  From  the  rath  to  the 
t5th  century  it  xoeeived  eonsumt  acce!^ons,-sottie  ^n^,  some 
anonymous,  some  purefy  pc^ulu  in  their  doAtixiWc,  sonv  thie 
work  of  more  learned  writers,  others  again  produced  by  members 
M  the  Btfetocracy.  Of  the  latter  class  it  may  fairly  be  siid  that 
the  caitalogue  of  royal  and  noble  aothors  boasts  few  if  any  namds 
superior  to  those  <tf  Thibaut  de  Champagne,  king  of  Navarte 
at  the  b^inning  <rf  the  13th  century,  and  Charles  d'Orlfians,  the 
father  of  Louis  XII.,  at  the  beginnit^'of  the  15th.  Although 
much  of  this  lyric  poetry  is  anonymous,  the  more  popular  part 
of  it  almost  entirdy  so,  yet  M.  PauHn  Paris  ?ras  able  to  enumera^ 
some  hundreds  of  Frniieh  cbsjisonnieA  between  the  nth  and  t£e 
13th  centmry:  The  eftriiest  Song  litemture,  e&itffly'lAowB  in  the 
delightful  ccdlection  of  Bartaeh  {-Jlj^roMAitefa  Rimamm  md 
■Fitslo«fettin);iA  mainly  aeotimeatal  in  chftracter. '  Thecc^tor 
divMeS'ft  under  the  two  heads  of  lomanees  and pastourdles, 
the  fwrner  being  usually  the  cdebration  <rf  the  loves  of  a  noble 
kxi^t  uid  maiden,  abd  recounting  how  BeUe  Doette  or  E^antine 
or  Otiour  sat  at  h»  windows  or  in  the  tourney  gallery,  of  em- 
broidering silk  and  -samite  in  her  chamber,  with '  her  thou^ts 
on  Gerard  or  Guy  or  Henry, — the  latter  somewhat  monotonous 
but  naive  and  ofteA  jHCtoresqitt  redtals,  -very  often  in  the  first 
person,  of  the  meeting  of  an  errant  knight  or  mdnsMl  with  a 
ahephttdfess;  and  his  cavalier  but  iiot  always  sacesssful  wooing. 
WiCh  -these,  snne'  of  which  date  frmn  the  rath  centiuy,  may  be 
oontrttSted,  at  the  other  end  of  the  medieval- poiod,  the  more 
vUjed  and  pc^Milar  cdlectioD  datlAg  in  thdr  fitesbnt  tarn  frotti 
the  rgth  century,  and  pnUished  itt  tSfs  by  M.  Gaston  Fdris. 
In  both  alike,  making  allowftnce  f ttf  die  differtaiceof  their  age 
^d  the  state  of  ^e  language,  iiSay  b«  noticed'  a  bhahnii^  lyricil 
fkculty  and  great  skill  in  the  eiaboratibn  of  light  and  suitable 
metns.-  Espectally  remarkable  is*  the  abundaafie  of  refnuns  of 
an  admltab^  mdodioub  kind.  '  It  ds  said  that  wore  than  500  of 
tfaese  extet.  Among  the  lyric  writers  of  these  four  oenturios 
whose  names  are  known  may  be  mentSoaed  Aadefrm  le  Bastaxd 
(rsthcentury),theauthor<^thediarmlngwHigof:£jrfi«  .^^^ 
i^^itt^uido^ersrioWayinferior.Quesaesde  Betiiune^  tlSSSufU 
the  anodstot  of 'Sully,  wbose  scrag-writing  IhcliiMs 
to  a  satirical  east  in  many  Instanoes,  the  Vidsme  de  ClMTtres, 
Charles  d'Anjou,  Kii«  John  ol  Bvieiuije,  the  rWUidaiB  de  C01U7, 
Gate  Btud6,  CoHn  Muset,  -wbile  not  «  few  writMS^mentioned 
elsewhere— Guyot  de  Provins,  Adam  de  la  Halle,  Jean  Bodel 
and  others—were  also  lyrists.  But  noneof  them,  esc^t  porfaaps 
Audcfroi,  can  compare  with  Hiibaut  IV.  (i2or-i«53), 
who  united  by  his  possessions  and  ancestry  a  connexioB  ^^^^^ 
wtth-the  north  and  the  south,  and  who  employed  Che  p^gM.  ■ 
methods  of  both  districts  but  used  the  Language  bf  the 
north  oi^y.  Thibaut  was  supposed  to  be  (iie^'loVer  <^  Blandie 
of  Castile,  the  mother  <rf  St  Louis,  and  a  gnat  deiU  of  his  verse 
is  CMcenied  with  his  km  foe  her.  But -n^dleltini^ts  and  nobles 
were  thus  employing  Ijnic  poetry  in  ccMrdy  and  sentimtiit^ 
verse,  lyric  forms  were  being  freefy  employed  by  others,  botfa-of 
high  and  low  birth,  for  more  general  purposes.  Blandie  and 
Thibaut  themsd-ras  came  in  for  contemporary  lampoons,  and  both 
at  this  time  and  in  the  times  immediately  followtng,  a  doud  ci 
writers  composed  light  verse,  sometimes  of  a  lyric  sometimes  of  a 
nurative  kind,  and  sometimes  in  a  mixture  of  both.  By  far  the 
most  remarkable  of  these  is  Ruteboeuf  (a  name  which  if^cbmA 
is  perhaps  a  nickname),  the  first  of- a  long  series  of 
Frendi  poets  to  whom  in  recent  days  the  title  Bohemiaii  has 
bera  applied,  who  passed  thdr  lives  between  gaiety  and  misery, 
and  cddvated  thdr  tot  in  both  conditions  with  copious  verse. 
Rnteboraf  is  among  the  eftrliest  Frendt  writers  wlio'tell  us..tAeu: 
pflisMiri  histiHT'  and  make  personal  appeals.  But  he  does  not 
confine  himseU  to  these.  He  discusses  the  history  of  his  times, 
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iqibraiijb  tke  Bot)Ies  for  theiT.  desertion  of  the  Latin,  ta^pixt  of 
Conatantinoi^,  consideis  the  ezpedienqr  of  crusading,  inveigfas 
i^uwet  the  .ieUgious  orders,  «nd  tt^es  part  in  the  dilutes 
between  the  popo  and  the  king.  He  camposes  pious  poetry  too, 
and  in  at  least  one  poem  takes  care  to  distinguish  between  the 
church  which  he  venerates  and  the  corrupt  churchmen  whom 
he  lampoons.  Besides  Ruteboeuf  the  most  characteristic  figure 
of  his  class  and  time  (about  the  middle  of  the  13th  century)  is 
Adam  de  la  Halle,  commonly  called  the  Hunchback 
of  Artas.  The  earlier  poems  <^  Adam  are  of  a  senti- 
mental character,  the  later  ones  satirical  and  somewhat 
ill-tempered.  Such,  for  instance,  is  his  invective  against  lus 
native  city.  But  his  chief  importance  consists  in  his  jeiae,  the 
Jeu  de  la  feuUMe,  the  Jeu  de  RMn  a  Marion^  dramatic  composi- 
tions which  led  the  way  to  the  regular  dramatic  form.  Indeed 
the  general  tendemy  of  the  13th  century  is  to  satire,  fable  and 
farce,  even  more  than  to  serious  or  sentimental  poetry.  We 
should  perhaps  except  the  lais,  the  chief  of  which 
are  known  under  the  name  of  Marie  de  France.  These 
lays  are  exclusively  Breton  in  origin,  though  not  in  application, 
and  the  term  seems  originally  to  have  had  reference  rather  to 
the  music  to  which  they  were  sung  than  to  the  manner  or  matter 
of  the  pieces.  Some  resemblance  to  these  lays  may  perhaps  be 
traced  in  the  genuine  Breton  songs  published  by  M.  Luzel.  The 
subjects  of  the  lais  are  indifierently  taken  from  the  Arthurian 
cycle,  from  ancient  stoiy,  and  from  pc^mlar  tradition,  and,  at 
uy  rate  in  Marie's  hands,  they  ^ve  occasion  for  some  passionate, 
and  in  the  modon  sense  really  romantic,  poetry.  The  most 
famous  of  all  is  the  Lay  aj  tke  Honeysuckle,  traditionalLy  assigned 
to  Sir  Tristiam. 

Satiric  and  Didactic  Works.-— PimaD%  the  direct  satirists  of 
the  middle  ages,  one  of  the  earliest  and  foremost  is  Guyot  de 
f  rovins,  a  monk  of  Clairvaux  and  Climy,  whose  BihUy  as  he  caUs 
it,  contains  an  elaborate  satire:  <m  the  time  (the  beginning  of  the 
X3th  century),  and  who  was  imitated  by  others,  especially 
Hugues  de  Brigy .  The  same  s^rit  soon  betrayed  itsdf  in  cunous 
travesties  of  the  romances  of  duvalry,  and  sometimes  invadfls 
the  later  qiMcisiens  of  these  mnaoces  themselves.  OnC'Of  the 
earliest  examples  ^  this  trav^y  is  the  lemarkaUe  composition 
entitled  Audigier.  This  poem,  half  fabliau  and  half  romance,  is 
not  so  much  an  instance  of  the  hax^-cmnic  poems  which  after- 
wards foimd  so  much  favour  in  Italy  and  elsewhere,  as  a  direct 
and  ferocious  parody  of  the  Carlovingian  epic.  The  hero  Audigier 
is  a  model  of  cowardice  and  disloyalty;  his  father  and  mother, 
Turgibus  and  Rainberge,  are  deformed  and  repulsive.  The 
exploits  of  the  hero  himself  are  coarse  and  hideous  failures,  and 
the  whole  poem  can  only  be  taken  as  a  counterblast  to  the  spirit 
of  chivalry.  Elsewhere  a  trouvdre,  prophetic  of  Rabelais, 
describes  a  vast  battle  between  all  the  nations  of  the  world, 
the  quarrel  being  suddenly  atoned  by  the  aiiival  of  a  hcAy  man 
bearing  a  huge  flagon  of  wine.  Ag^,  we  have  the  history  of  a 
solemn  crusade  undertaken  by  the  dtiz^  of  a  country  town 
against  the  neighbouring  castle.  As  erudition  and  the  fancy  for 
allegory  gained  ground,  satire  naturally  availed  itself  of  the 
opportunity  thus  afforded  it;  the  disputes  of  Philippe  le  Bel 
with  the  pope  and  the  Templars  had  an  immense  Uterary 
influence,  partly  in  the  concluding  portions  of  the  Rmart,  partly 
in  the  Roman  de  la  rose,  still  to  be  mentioned,  and  partly  in  other 
satiric  allegories  of  which  the  chief  is  the  romance  of  Fauv^, 
attributed  to  Francois  de  Rues.  The  hero  of  this  is  an  allegorical 
person^,  half  man  and  half  horse,  signifjdng  the  union  ot  bestial 
degradation  with  human  ing^uity  and  cunning.  Fauvel  (the 
name,  it  may  be  worth  while  to  recall,  occurs  in  Langland)  is 
a  divinity  in  his  way.  All  the  personages  of  state,  from  kings  and 
popes  to  mendicant  friars,  pay  their  court  to  him. 

But  this  serious  and  discontmted  spirit  betrays  itself  also 
in  compositions  which  are  not  parodies  or  travesties  in  form. 

One  <^  the  latest,  if  not  absolutely  the  latest  (for 
J*"**"*"  Cuvelier's  still  later  Chronique  de  Du  GuescHn  is  only  a 
Stkoan.    most  interesting  imitation  of  the  chanson  form  adapted 
to  recent  events),  of  the  chansons  de  fi^te  is  Bandoitin 
de  S^ourc^.aae  of  the  knemben  of  the  great- nuaanctt-.or.  cycle  of 


romances  dealing  with  the  crusades,  and  entitled  Le  Chevalier  au 
Cygne.  Bandottin  de  Sebourc  dates  from  the  eaiiy  years  of  the 
14th  century.  It  ia  strictly  a  chanson  de  geste  in  form,  and  also 
in  the  general  run  of  its  incidents.  The  hero  is  dispossessed  of 
his  inheritance  by  the  agency  of  traitors,  fights  his  battle  with 
the  world  and  its  injustice,  and  at  last  prevails  over  his  enemy 
Gaufrois,  who  has  succeeded  in  obtaining  the  kingdom  of  Fries- 
land  and  almost  that  of  France.  Gaufrois  has  as  his  assistants 
two  personages  who  were  very  popular  in  the  poetry  of  the 
time, — viz.,  the  Devil,  and  Money.  These  two  sinister  figures 
pervade  the  fabliaux,  tales  and  fantastic  literature  generally 
of  the  time.  M.  Lenient,  the  historian  of  French  satire,  has  well ' 
remariced  that  a  romance  as  kmg  as  the  Renort  might  be  spun  out 
of  the  separate  shcart  poems  of  this  period  which  have  the  Devil 
for  hero,  and  many  of  which  form  a  very  interesting  transition 
between  the  fabliau  and  the  mystery.  But  the  Devil  is  in  one 
respect  a  far  inferior  hero  to  Renart.  He  has  as  adversary  in  the 
Virgin,  who  constantly  upsets  his  best-laid  schemes,  and  who 
does  not  always  treat  him  quite  fairly.  The  abuse  of  usury  at 
the  time,  and  the  exactions  of  the  Jews  and  Lombards,  were 
severely  felt,  and  Money  itself,  as  peraonified,  figures  largely  in 
the  popular  literature  of  the  time. 

Roman  de  la  Rose. — ^A  work  d  very  difidxnt  importance  from 
all  of  these,  though  with  seeming  touches  of  the  same  ^irit, 
a  work  which  deserves  to  take  rank  among  the  most  . 
important  of  the  middle  ages,  is  the  iSMMM  d0 /o  me, 
— one  of  the  few  really  remarkable  books  which  is 
the  work  of  two  authors,  and  that  not  in  collaboration  but  in 
continuation  one  of  the  other.  The  author  of  the  earlier  part  was 
Guillaume  de  Lorris,  who  lived  in  the  first  half  of  the  13th  century; 
the  author  of  the  later  part  was  Jean  de  Meung,  who  was  born 
about  the  middle  of  that  century,  and  whose  part  in  the  Roman 
dates  at  least  from  it?  extreme  end.  This  great  poem  exhibits  in 
its  two  parts  very  different  characteristics,  which  yet  go  to  make 
up  a  not  inharmonious  whole.  It  is  a  love  poem,  and  yet  it  is 
satire.  But  both  gallantry  and  nuUeiy  are  trotted  in  an  entirely 
all^xical  qurit;  and  this  aUegray,  while  it  makes  the  poem 
tedious  tO'lutsty  f^petUes  of.  to-day,  was  euctfy  what  gave  it 
its  charm  in  the  eyes  of  the  middle  ages.  It  might  be  described 
as  an  Ars  amoris  crossed  with  a  Quodlibeta.  This  mixture 
exactly  hit  the  taste  of  the  time,  and  continued  to  hit  it  for  two 
centuries  and  a  half.  When  its  obviouis  and  gallant  meaning  was 
attacked  by  moralists  and  theologians,  it  was  easy  to  quote  the 
example  of  the  Canticles,  and  to  furnish  esoteric  explanations  of 
the  allegory.  The  writers  of  the  i6th  cwtury  were  never  tired 
of  quoting  and  ex[daining  it.  Antoine  de  Balf,  indeed,  gave  the 
simple  and  obvious  meaning,  and  declared  that  "  La  rose  c'est 
d'amours  le  guerdon  gradeux  ";  but  Maiot,  on  the  other  hand, 
gives  us  the  chmce  of  four  mystical  interpretations, — the  rose 
being  either  the  state  of  wisdom,  the  state  of  grace,  the  state  of 
eternal  happiness  or  the  Vir^  herself.  We  cannot  here  analyse 
this  celebrated  poem.  It  Is  sufficient  to  say  that  the  lover  meets 
all  sorts  of  obstacles  in  his  pursuit  of  the  rose,  though  he  has  for 
a  guide  the  metaphorical  personage  Bel-Accueil.  The  early  part, 
which  belongs  to  William  of  Lorris,  is  remarkable  for  its  gracious 
and  fanciful  descriptions.  Forty  years  after  Lorris's 
death,  Jean  de  Meung  completed  it  in  an  entirely  Memn. 
different  spirit.  He  keeps  the  allegorical  form,  and 
indeed  introduces  two  new  personages  of  importance,  Nature  and 
Fwx-4emblant.  In  the  mouths  of  these  personages  and  of 
another,  RaisDn,  he  puts  the  most  eztrawdinuy  mixture  of 
erudition  and  satire.  At  one  time  we  have  the  history  of  classical 
Iieroes,  at  another  theories  against  the  hoarding  oi  money,  about 
astronomy,  about  the  duty  of  mankind  to  increase  and  multiply. 
Accounts  of  the  origin  of  loyalty,  which  would  have  cost  the  poet 
his  head  at  aame  periods  of  history,  and  even  communistic  Ideas, 
are  also  to  be  found  here.  In  Faux-semblant  we  have  a  real 
creation  of  the  theatrical  hypocrite.  All  this  miscellaneous 
and  apparently  incongruous  material  in  fact  explains  the  success 
of  the  poem.  It  has  the  one  characteristic  which  has  at  all  times 
secured  the  popularity  of  great  works  of  literature.  It  holds 
the  ndrnir  up  firmly  and  fully  to  its  afK.  ,  As  we  find  in  ^b«^ 
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the  characteri^icft  of  the  RenauBance,  in  Montaigne  those  of 
the  sceptical  reaction  from  Renaissance  and  reform  alike,  in 
Molidre  Uiose  of  the  sodety  of  France  after  Richelieu  had  tamed 
and  lerelled  it,  in  Voltaire  and  Rousseau  respectively  th^  two 
aspects  of  the  great  revolt, — so  there  an  to  bef  ound  in  Uie  Roman 
de  la  roM  the  characteristics  of  the  later  middle  age,  its  gallantry, 
its  mj^tidsm,  its  economical  and  social  troubles  and  problems, 
its  scholastic  methods  of  thought,  its  naive  acceptance  as  science 
of  everything  that  is  wiitten,  and  at  the  same  time  its  shrewd 
and  indiscriminate  criticism  of  much  that  the  age  of  criticism 
has  accepted  without  doubt  or  question.  The  Rtmtan  de  la  rose, 
as  might  be  supposed,  set  the  example  of  an  immense  literature  of 
allegorical  poetry,  which  floorished  more  and  more  until  the 
Rmaissance.  Some  of  these  poems  we  have  already  mentioned, 
some  will  have  to  be  conudered  under  the  head  of  the  i$th 
century.  But,  as  usually  happens  in  such  caaea  and  was  certain 
to  happen  in  this  case,  the  allegory  which  has  seemed  tedious  to 
many,  even  in  the  original,  became  almost  intolerable  in  the 
majority  of  the  imitations. 

We  have  observed  that,  at  least  in  the  later  section  of  the 
Roman  de  la  rose,  there  is  observable  a  tendency  to  import  into 

the  poem  indiscriminate  erudition.  This  tendency  is 
^gr^  now  remote  from  our  poetical  habits;  but  in  its  own 
^gf^       day  it  was  only  the  natural  result  of  the  use  of  poetry 

for  all  literary  purposes.  It  was  many  centimes 
before  i«ose  became  rea^^iized  as  the  pRq>«  vehicle  for  instruc- 
tion, and  at  a  very  early  date  verse  was  used  as  well  for  educa- 
tional and  moral  as  for  recreative  and  artistic  purposes.  French 
verse  was  the  first  bom  of  all  literary  mediums  in  modem  Euro- 
pean speech,  and  the  resources  <A  ancient  learning  were  certainly 
not  less  accessible  in  France  than  in  any  other  coxmtry.  Dante, 
in  his  De  vuigari  eloquio,  acknowledges  the  excellence  of  the 
didactic  writers  of  the  Langue  d'Oil.  We  have  already  alluded 
to  the  Bestiary  of  Philippe  de  Thaun,  a  Norman  trouv^  who 
lived  and  wrote  in  England  diuing  the  reign  of  Henry  Beauclerc. 
Besides  the  Bestiary,  whidi  from  its  dedication  to  Queen  Adela 
has  been  conjectured  to  belong  to  the  third  decade  of  the  lath 
century,  Philippe  wrote  also  in  French  a  Liber  de  crealuris,  both 
works  being  translated  from  the  Latin.  These  works  of  mystical 
and  apocryphal  physics  and  zoc^ogy  became  extremely  popular 
in  the  Bucxeeding  centuries,  and  were  frequently  imitated. 
A  moralizing  turn  was  also  . given  to  them,  which  was  much 
helped  by  the  importation  of  several  miscellanies  of  Oriental 
origin,  partly  tales,  partly  didactic  in  character,  the  most  cele- 
brated of  which  is  the  Roman  des  sept  sages,  which,  under  that 
title  and  the  variant  of  Dohpathos,  received  repeated  treatment 
from  French  writers  both  in  prose  and  verse.  The  odd  notion 
of  an  Ovide  moralist  use<^  to  be  ascribed  to  Philippe  de  Vitry, 
bishop  of  Meaux  (i39i?-i39i7),  a  person  ocunplimented  by 
Petrarch,  but  is  now  assigned  to  a  certain  Chrftien  I^egonais. 
Art,  too,  soon  demanded  exposition  in  verse,  as  well  as  science. 
The  favourite  pastime  ci  the  chase  was  repeatedly  dealt  with, 
notably  in  the  Roi  Modus  (1335),  mind  prose  and  vcxae;  the 
Deduits  de  la  chasse  (1387),  of  Guton  de  Foix,  prose;  and  the 
Tresor  de  Venerie  of  Hardouin  (1394),  verse.  Very  soon  didactic 
verse  extended  itself  to  all  the  arts  and  sciences.  Vegetius  and 
his  military  precepts  had  found  a  home  in  French  octosyllables 
as  early  as  tbe  12th  century;  the  end  of  the  same  age  saw  the 
ceremonies  of  knighthood  solemnly  versified,  and  napes  (maps) 
du  monde  also  soon  appeared.  At  last,  in  1245,  Gautier  of  Metx 
translated  from  various  Latin  works  into  French  verse  a  sort 
of  encyclopaedia,  while  another,  incongruous  but  known  as 
Vintage  du  monde,  exists  from  the  same  century.  Profane 
knowledge  was  not  the  only  subject  which  exercised  didactic 
poets  at  this  time.  Religious  handbooks  and  commentaries  on 
the  scriptures  were  common  in  the  rsth  and  following  centuries, 
and,  under  the  title  Castoietnents,  Enseignements  and  Doctri- 
naux,  moral  treatises  became  common.  The  most  famous  of 
these,  the  Castoiemenl  d'un  phre  d  son  fits,  falls  under  the  class, 
already  mentioned,  of  works  due  to  oriental  influence,  being 
derived  from  the  Indian  P^nc/uUantra.  In  the  14th  century,  the 
influence  of  the  Roman  de  la  rose  hdped  to->rend^  moral  verse 


frequent  'and  popular.  Thb  same  osbtAuy;  moreover,  whidi 
witnessed  these  developments  of  well-intentioned  if  hot  always 

judidouaeruditionwitneaBedalsoaconaideiablechange'   

in  lyrical  poetry.  Hitherto  such  poetry  had  chiefly 
been  onnposed  in  the  melodious  but  uiuxnatrained  vwsi! 
forms  of  the  romance  and  the  putourelle.  In  the 
14th  century  the  writers  of  northern  France  subjected  themselves 
to  severer  rules.  In  this  age  arose  the  forms  which  for  so  long 
a  time  were  to  occupy  French  singers,— the  ballade,  the  rondeau, 
the  rondel,  the  triolet,  the  diant  royal  and  others.  These 
received  considerable  alterations  as  time  went  on.  We  possess 
not  a  few  Artes  poiticae,  such  as  that  of  Eustache  Deschamps 
at  the  end  of  the  r4th  century,  that  formerly  ascribed  to  Henri 
de  Croy  and  now  to  Molinet  at  the  end  of  the  15th,  and  that 
of  Thomas  Sibilet  in  the  i6tli,  giving  particulars  of  them,  and 
these  particulars  show  considerable  changes.  Thus  the  term 
rondeau,  which  since  Villon  has  been  cfaiefy  limited  to  a  poem  of 
15  lines,  where  the  9th  and  X5th  repeat  the  first  words  of  the  first, 
was  originally  applied  both  to  the  rondel,  a  poem  of  13  or  14 
lines,  where  the  first  two  are  twice  repeated  integrally,  and  to  the 
triolet,  one  of  8  only,  where  the  first  line  occurs  three  times 
and  the  second  twice.  The  last  is  an  especially  p<^ular  metre, 
and  is  found  where  we  should  least  expect  it,  in  the  dialogue 
of  the  early  farces,  the  speakers  making  up  triolets  between  them. 
As  these  three  fcnms  are  closely  connected,  so  are  the  ballade 
and  the  diant  royal,  the  latter  being  an  extended  and  more 
stately  and  difficult  version  of  the  former,  and  the  ciiaracteristic 
of  both  being  the  identity  of  rhyme  and  refrain  in  tJke  sevnal 
stanzas.  It  is  quite  uncertain  at  what  time  these  &ahionB  were 
first  cultivated,  but  the  earliest  poets  who  appear  to  have  prac- 
tised them  extensively  were  bom  at  the  close  of  the  13th  and  the 
beginningof  the  14th  centuries.  Of  these  Guillaimie  de  Macbault 
(c.  1300-1330)  is  the  ol&st.  He  has  left  us  80,000  verses, 
never  yet  completely  printed.  Eustache  Deschamps  (c.  1340- 
c.  1410)  was  nearly  as  prolific,  but  more  fortunate  as  more 
meritorious,  the  Soci6t6de&anciensTextes  having  at  last  provided 
a  complete  edition  of  him.  Froissart  the  historian  (1333-1410) 
was  also  an  agreeable  and  prolific  poet.  Deschamps,  the  most 
ffunous  as  a  poet  of  the  three,  has  left  us  nearly  laoo  ballades 
and  nearly  300  rondeaux,  beskks  much  other  veiae  all  manifest- 
ing very  considoable  poetical  powers.  Less  known  but  not  less 
noteworthy,  and  perhaps  the  earliest  oi  aD,is  Jehannot  de  Lescurel, 
whose  personaiity  is  obscure,  and  most  isi  whose  works  are  lost, 
but  whose  remains  are  full  of  grace.  Froissart  appears  to  have 
had  many  countrymen  in  Hainanlt  and  Brabant  who  devoted 
themselves  to  the  art  of  versification;  and  the  Lhre  des  cent 
ballades  of  the  Marshal  Boucicault  (1366-1421)  and  his  friends— 
c.  1390— shows  that  the  French  gentleman  of  the  14th  century 
was  as  apt  at  the  ballade  as  his  Elizabethan  peer  in  Englaod 
was  at  the  sonnet. 

Early  Drama.— Before  passing  to  the  prose  writera  of  the 
middle  ages,  we  have  to  take  stnue  notice  of  the  dramatic 
productions  of  those  times — productions  of  an  ex- 
tremely interesting  character,  but,  like  the  immense  Mywlmtm 
majority  of  medieval  literature,  poetic  in  form.  The  mfrarirt. 
ori^n  or  the  revival  of  dramatic  composition  in  France 
has  been  hotly  debated,  and  it  has  been  sometimes  contended 
that  the  tradition  of  Latin  comedy  was  never  entirely  lost,  but 
was  handed  on  chiefly  in  the  convents  by  adaptations  of  the 
Terentian  plays,  such  as  those  of  the  nun  Hroswitha.  There 
is  no  doubt  that  the  mysteries  (subjects  taken  from  the  sacred 
writings)  and  miracle  plays  (subjects  taken  from  the  legends  of 
the  saints  and  the  Virgin)  are  of  very  early  date.  The  mystery 
of  the  RooUsh  Virgins  (partly  French,  partly  Latin),  that  ot 
Adam  and  perhaps  that  of  Damd,  are  of  the  idtfa  centnry, 
though  due  to  uz^cnown  authors.  Jean  Bodd  and  Ruteboeuf, 
already  mentioned,  gave,  the  one  that  of  Saint  Nicolas  at  the 
confines  of  the  12th  and  13th,  the  other  that  of  Tkiophik  later 
in  the  J3th  itself.  But  the  later  moralities,  soties,  and  farces 
seem  to  be  also  in  part  a  very  probable  development  of  the 
Ampler  and  earlier  forms  of  the  fabliau  and  of  the  tenscm  or  jeu- 
parti.  a  poon  io  simple  dialogue  much  used  by  both  troabadouna 
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and  trouvdns.  The  faUiau  has  been  sufficiently  dealt  ^tb 
alreat^.  It  duefljr  supplied  the  subje^;  and  sune  mirade' 
plays  and  faices  are  little  more  thwa  fabliaux  thrown  into 
did(^e.  Of  the  jeux-partia  there  are  many  example,  varying 
from  very  simiple  qnestions  and  answers  to  something  like  r^ular 
dramatic  dialogue;  even  short  romances,  sudi  as  AucasHn  el 
NicoleUe,  were  easily  susceptible  of  dramatization.  But  the 
Jeat  <U  la  feuiilie  (or  feuUUe)  of  Adam  de  la  Halle  seems  to  be 
the  earliest  piece,  profane  in  subject,  containing  something  more 
than  mere  dialogue.  :  The  poet  has  not  indeed  gone  far  for  his 
subject,  for  he  brings  in  his  own  wife,  father  and  friends,  the 
interest  being  compHdated  by  the  introduction  of  stock  characters 
(the  doctor,  the  monk,  the  fool},  and  of  certaiiifairies— personages 
alxeady  -popular  fzotn  the  later  romances  of  chivalry.  Another 
piece  of  Adam's*  I*  Jmt  de  ^hui  ^  Marvm,  also  already  alluded 
to,  is  little  mutt  thao  a  simple  throwing  into  action  of  an  ordinary 
pastourellewithaoonsid^blenumberof  songs tomusic.  .Never- 
theless later  criticism  has  seen,  and  not  unreasonably,  in  these 
two  pieces  the  origin  in  the  one  case  of  farce,  and  thus  indirectly 
f)f  comedy  proper,  in  the  other  of  comic  eqiera. 

For  a  long  time,  however,  the  mystery  and  miracle-plays 
remained  thie  staple  of  theatrical  performance,  and  imtU  the 
X jth  centtuy  actors  as  well  as  performers  were  more  or  less  taken 
from  the  clergy.  It  has,  indeed*  been  well  pointed  out  that  the 
offioea  of  the  church  were  themselves  dramatic  perfonaances, 
and  required  little  mose  than  development  at  the  faa^s  of  the 
mystery  wr£tera.  Hie  occasional  festive  outbursts,  such  as  the 
Feast  of  Foc^,  that  of  the  Boy  Bisht^  and  the' rest,  helped  on 
the  development.  The  vaiiety  of  mysteries  and  miracles  was 
veity  great.  A  sing^  manuscrtpb  mntuns  forty  miracies  of  the 
Virgin,  averaging  from  1 200  to  1500  lines  each,  written  in  octo- 
syUarbic 'Couplets,  and  at  least  as  old  as  the  14th  century,  most 
of  .them  pei^ps  much  earlier.  The  mysteries  proper,  or  plays 
taken  from  the  acripturest  are  older  stiU.  Many  of  these  arc 
exceedingly  long.  There  is  a  Mystire  de  PAricim  TesUment, 
which  extends  to  many  volumes,  and  must  have  taken  weeks 
to  act  in  its  entirety.  The  Mysiire  de  la  Passion,  though  not 
(|uite  ao  iong,  took  several  days,  and,  recounts  the  whole  history 
oi :  thb  Sospils.  '  The  best  apparently  at  the  authors  of  tiicse 
pieces,  which  cm  mostly  &ncM«yniious,,wnB  two  brothers, -Amonl 
and  Simea  Grfitmd  (authors  of  the'j4cfor  des  ap^es,  and  in  the 
first  case  of  the  PaSfuin),  c  1450,  while  a  certain  Jean  Michet 
(d.  1493)  is  credited  with  having  continued  the  Passion  from 
30,000  lines  to  50,000.  But  these  performances,  though  they 
held  their  ground  until  the  middle  of  the  1 61th  century-  and 
extendiftd  their  ratige  of  subject  from  sacred  to  profane  history- 
legendary  06  in  the  Destntction  de  Tr'oi^  contemporary  as  in  the 
S^ge  d^OrUemS'-mtn  soon  rivalled  by  the  more  profane 
.perionnances  of  the  moralities,  the' farces -and  the 
aoties.  The  palmy  time  of  all  these  three  kinds  is 
tiie  isth-century,  whUe  the  Confrfirie  de  la  Paasion  itself,  the 
special  perfosmers  of  the  sacred  drama,  only  obtained  the  licence 
constituting  it  by  an  ordinance  of-Charies  VL  in  1402.  In  order, 
however,  to  take  in  the  whole  of  the  medieval  theatre  at  a  ^ance, 
we  may  anticipate  a  little.  The  Confraternity  was  not  itself 
the  author  or  performer  of  the  profaner  kind  of  dramatic  perform- 
ance. This  latter  was  due  to  two  other  bodies,  the  clerks  of  the 
Bazoche  and  the  Enfans  sans  Souci.  As  the  Confratemitiy  was 
chiefly  composed  of  tradesmen  and  persons  very  similar  to  Peter 
Quince  and  his  associates,  so  the  clerks  of  the  Bazoche  were 
members  of  the  legal  profession  of  Paris,  and  the  Enfans  sans 
Souci  were  mostly  3raung  men  of  famUy.  Hie  morality  was  the 
^Kcial  property  of  the  first,  the  sotieM  the  second.  But  as  the 
moralities  were  sometimes  deddedly  tedious  plays,  though  by 
no  means  brief,  they  were  varied  by  the  introduction  of  farces, 
of  which  the  jeiix  already  mentioned  were  the  early  germ,  and  of 
which  VAv9cai  Patdin,  dated  by  some  about  1465  and  certainly 
about  300  years  subsequent  to  Adam  de  la  Halle,  is  the  most 
famous  example. 

The  moraUty  was  the  natural  result  on  the  stage  of  the  immense 
literary  popularity  of  allegory  in  the  Roman  de  la  rose  and  its 
imitations.  Titere  is  hardly  an  abMitactifUi,  a  virtoe,  a  vice^  a 
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disease,  or  anything  else  o£  the  kind,  which  does  not  figure  in 
these  compositions.  There  is  Bien  Advis^  and  Mai  Advisi,  thie 
good  boy  and  the  bad  boy  of  nursery  Stories,  who  fall  MMiMfa& 
in  respectivdy  with  Faith,  Reason  and  Humility,  and 
with  Rashness,  Luxury  and  Folly.  There  is  the  hero  Mange- 
Tout,  who  is  invited  to  dinner  by  Banquet,  and  meets  after 
dinner  very  impleasant  company  in  Colique,  Goutte  and  Hydro- 
pisie.  Honte-de~dire-aes^P6ch6s  might  seem  an  anticipation  of 
Puritan  nomenclature  to  an  English  reader  who  did  not  re-' 
member  the  contemporary  or  even  earlier  personae  of  Langknd's 
poem-  Some  of  these  moralities  possess  distinct  dramatic  merit; 
among  these  is  mentioned  Les  ^asphimateurs,  an  early  and  re- 
markable presentation  of  the  Don  Juan  story.  But  their  general 
character  appears  to  be  gravity,  not  to  say  dullness.  The  Enfuis 
sans  Soud,  <»i  the  other  hand,  -mmt  definitdy  saUrical,  and 
nothing  if  not  amusing.  The  diief  of  the  society  was  entitled 
Prince  des  Sots,  and  his  crown  was  a  hood  decorated 
with  asses'  ears,  lliesotie  was  directly  satirical,  and 
only  assumed  the  guise  of  folly  as  a  stalking-horse  for  shooting 
wit.  It  was  more  Aiistophanic  than  any  other  modem  form  of 
comedy,  and  like  its  predecessor,  it  perished  as  a  result  of  itd 
pohtical  application.  Encouraged  for  a  moment  as  a  political 
engine  at  the  beginning  of  the  1 6th  century,  it  was  soon  absolutely 
forbidden  and  plut  down,  and  had  to  give  place  in  one  directioa 
to  the  lampoon  and  the  prose  pamphlet,  in  another  to  forms  of 
comic  satire  more  general  and  vague  in  their  scope.  The  farce, 
on  'the  other  hand,  having  neither  moral  purpose  n<fr  poUtical 
intention,  was  a  pure:  work  of  art,  enjoyed  a  wider  rangie  of  sub- 
ject, and  was  in  no  danger  of  any  permanent  extinction.  Farcical 
interludes  'were  -interpolated  in  Che  mysteries  themsdves;  short 
farces  introduced  and  rendered  palatable  the  moralities,  whQe 
the  sotie  was  itself  but  a  variety  of  farce,  and  all  the  kinds  were 
sometimes  combined  in  a  sort  of  tetralogy.  It  was  a  short 
composition,  500  verses  being  considered  sufficient,  while  the 
morality  ' might  run  to  at  least  xooo  verses,  the  miracle-play  to 
neariy  double  that'  number,  and  the  mystery  to  sohie  40,000  or 
50,000^  or  indeed  to  any  length  that  the  author  could  find  In  his 
heart  to  bestow  upon  the  audience,  or  the  audience  in  thdr 
patience  to  suSev  from  the  author. '  The  number  of  persons  and 
societies  itha  acted  these  peifonnanceB  grew  to  be  very  large, 
being  esdmated  a.t  more  than  5000  towards  the  end  of  the  rstJi 
century.  Many  fantastic  personages  came  to  join  the  Prince  des 
Sots,  each  as  the  l&npereur  de  Gahlle,  the  Princes  de  Tfitrille,' 
and  des  Nouvea-nx- Marias,  the  Roi  de  rf4)inette,  the  Recteur 
des  Fous.  Of  the  pieces  which  these  societies  represented  one 
only,  that  of  Maltre  Paidin,  is  how  much  known;  but  many- 
are  almost  equally  amusing.  Patdin  itself  has  an  immense 
number  of  veiBions  and  editions.  Other  farces  are  too  numerous 
to  attempt  to  classify;  they  bear,  however,  in  thdr  sut^ccts, 
as  in  tbeir  manner,  a  remarkable  resemblance  to  the  fabliaux, 
their  source.  Conjugal' dis^reements,  the  unpleasantness  of 
mothexa^B'law,  the  shifty  or,  in  the  earlier  stages,  clumsy  valet 
arid  cbambdrmaid;  the  'ndshaps  of  too  loosely  given  ecclesiastics, 
the  abuses  of  reUcs  ^d  pardons,  the  extortion,  violence,  and 
sometimes  oewardice  of  the  seigneur  and  the  soldiery,  the  cor- 
ruption of  justice,  its  delays  and  its  pompous  apparatus,  supply 
the  subjects.  The  treatment  is  rather  narrative  than  dramatic 
in  most  cases,  as  might  be  expected,  but  makes  up  by  the  Kveli- 
ness  of  the  dialogue  for  the  deficiency  of  elaborately  planned 
action  and  Interest.  All  these  forms,  it  wilt  be  observed,  are 
directly  or  indirectly  comic.  Tragedy  in  the  middle  ages  is 
r^)res«ited  only  by  the  religious  drama,  except  for  a  brief  period 
towards  the  decline  xA  that  fwm,  when  the  "  profane  "  mysteries 
referred  to  above  came  to  be  r^resented.  Tliese  were,  however, 
rather  "histories,"  in  the  Elizabethan  sense,  than  tragedies 
proper. 

Prose  History. — In  France,  as  in  all  other  countries  of  whose 
literary  developments  we  have  any  record,  literature  in  prose 
is  considerably  later  thanliteraturein  verse.  Wehave 
certain  glosses  or  vocabularies  possibly  dating  as  far  SIpm**«. 
back  as  the  Sth  or  even  the  7th  centu^;  we  have  the 
Strassburg  oaths,  abeadbr  described,  M  the  gth,  andja  commentary 
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on  the  pro^et  JoDU -idiicb  ii  probabfy  as  eariy.  Inrtbe'iofch 
century  tbete  wre  bonte  chdrten  md  mimimeatB  in  the  venut- 
ctil&r;  !of  th6  xith  thi  laws  of  William  the  Conquemr  an  the 
most  iaiportast  docummt;  whUe  the  Asnaes  de  JintaUm  of 
Godfrey  of  Bouillon  date,  though  not  in  theiforminwhich-venow 
possess  them,  from  the  sa,me  age.  The  12th  century  gives  us 
certain  translatkms  of  the  Scxiptures,  and .  the  ronarlable 
Arthurian  romances  already  alluded  t6{  and  thenceforward 
French  prose,  though  long  tess  favoured  than  verse,  begins  to 
grow  in  importance.  History,  as  is  natural,  was  the  first  subject 
which  gave  it  a  really  satisfactory  opp(»tuinty  oi  dcvdopingits 
powers.  Fm  a  time  the  French  cJoontders  contented  then^etv«s 
with  Latin  i»08e  or  with  French  vezae,  after  the  fiaahion  of  Wace 
and  the  Belgian,  Philii^  MouAla  (12x5^1283).  These,  after  a 
fashion  universal  in  medieval  times,  be^an  from  fdbukMis  or 
merely  literary  origins,  and  just  as  WyntOun  later  carries  back 
the  history  of  Scotland  to  the  terrestrial  paradise,  so  does 
Mousk£s  start  that  of  Fiance  from  the  rape  of  Helen.  But  soon 
prose  chronicles,  first  translated,  then  original,  became  commtHi; 
the  earliest  of  aU  is  said  to  have  been  that  of  the  pseudo-Tuipin, 
which  thus  recovered  in  prose  the  language  which  had  originally 
clothed  it  in  verse,  and  which,  to  gain  a  false  appeataoiee  of 
authenticity,  it  htui  exdianged  still  earlier  for  Latin.  Then  came 
French  adections  and  vei«ons  from  the  great  series  of  historical 
compodUons  undertaken  by  the  monks  of  St  Denys,  the  so-called 
Crottdes  Chroniques  de  Prance  from  the  date  of  x  a  74,  when  they 
first  took  form  in  the  hands  of  a  monk  st^ed  Frimat,  to  the  t«ign 
of  Charles  V.,  when  th^  assumed  tbe  title  just  given.  But  the 
first  really  remarkable  author  who  used  French  prose  as  a  vehide 
of  historical  expression  is  Geoffroi  de  Villehardouin,  marshal  of 
Champagne,  who  was  bom  rather  after  the  middle  of  the  1 2th 
centtiry,  and  died  in  Greece  in  1212.   Under  the  title  of  Cdim^lfe 

de  Constantinoble  Villehardouin  has  left  us  a  history 
jH^l^j^   of  the  fourth  crusade,  which  has  been  accepted  by  all 

competent  judges  as  the  best  pictiire  extant  of  feudal 
chivaby  in  its  prime,  llie  Conqu^  de  ConstanHneble  has  been 
well  called  a  chanson  de  geste  in  prose,  and'  indeed  in  the  Sur- 
prising tiiiture  of  the  feats  it  celebrates,  ih  the  abundance  of  detaSi, 
and  in  the  vivid  and  picturesque  poetry  of  -thci  narration,  it 
equals  the  very  best  of  the  chansons.  Bven  the  repetition  of 
the  same  phrases  which  is  characteristic  of  epic  poetry  repeats 
itself  in  this  epic  prose;  and  as  in  the  diansons  so  in  Villehardouin, 
few  motives  appaar  but  religious  fervour  and  the  love  of  fighting, 
though  neither  of  these  exdudes  a  Uvdy  appetite  for  booty  and 
a  constant  tendency  to  disunion  and  disorder.  Villehardouin 
was  continued  by  Henri  de  Valendeaacs,  whose  woi^  is  less 
remarkable,  and  has  more  the  appearance  of  a  rhymed  chronicle 
thrown  into  prose,  a  process  which  is  known  to  hafe-  been 
actually  applied  in  some  cases.  Nor  is  the  transitioh  from 
Villehardouin  to  Jean  de  Joinvllle  (considerable  In  point  M  time, 
for  JoiAville  was  not  bom  till  ten  years  after  Villehardouin'^ 
death)  in  point  of  literary  history  immediate.  The  rhymed 
chronicles  of  Philippe  Mouskfe  and  Guillaume  Guiart  belong  to 
this  interval;  and  in  prose  the  most  remarkable  works  are  the 
Chronique  de  Reims,  a  well-written  history,  having  the  interesting 
characteristics  of  taking  the  lay  and  popular  side,  and  the  great 
compilation  edited  (in  the  modem  senSe)  by  Baudoulh  d*^Avesnes 

(1213-1289).  Jbinville  (?  r224-i3i7),  whose  special 
■'**''"*'**  subject  is  the  Life  of  St  Louis,  is  far  more  modem  than 
even  the  half-century  which  separates  him  from  Villehardouin 
would  lead  us  to  suppose-  Hiere  is  nothing  of -the  knight- 
errant  about  him  personally,  notwithstanding  his  devotron  to  his 
hero.  Our  Lady  of  the  Brbkeh  Lances  is  far  from  bemg  his 
favourite  saint.  He  is  an  adnurable  writer,  but  far  less  simple 
than  Villehardouin;  the  good  King  Lotiis  tries  in  vain  to  make 
him  share  his  own  rather  high-flown  devotion.  JoinVille  is  shrewd, 
practical,  there  is  even  a  touch  of  the  Voltjurean  about  him; 
but  he,  unlike  his  predecessor,  has  political  ideas  and  antiquarian 
curionty,  and  hi?  descriptions  tire  often  very  creditable  pieces  of 
deliberate  literatui;e. 

''.  It  is  very  remarkable  fhat  .each  of  the  three  last  centuries , 
of  feUdalismi  should  havie  hft<l  on^  specSally  and  extraordifaarily ' 


gifted  cbronider  to. describe  i&  What  Vmeba«i(pi|inis>to  the 
isth.land  JnnviUe  to  tbft,  xstti  cesturyftJtwi-  Jeftn  l^roi^sext 
<»337^M!io)  is  to  thb  J4Jjb. Hi&jii(to«  i»  the  mo&t  ^^^^ 
famous  as  it  is  the  moat  TUiod  of  the  tJuKe,  but  iiC  has  "^"'^ 
^Mdal  dcawbacks  as  wdl  as  special  merita.  Ftquc^  critics  haye 
indeed  been  scarcely  fair  to  Froiaiart,  becatide:  o£  his,  early 
partiality  to  our  owu' nation  in  the  great  qu&rcel  -of  the  time, 
forgetting  that  there  was  really  no  reason  why  he  as  a  HainauUer 
sfaotid  take  the  French  side.  But  there  is  no  doubt  that  if  the 
duty  of  an  historian  is  to  take  in  all  the  politicals  problems' of 
his  time,  Frcnssart  certainly  cornea  short  of  it.  Although  the 
feudal  state  in  whidi  knights  and  churchitaed  were  alone  of 
estimation  was  at  the  point  of  death,  and  though  new  ordsrs  of 
sodefiy  were  *'**^'»'™c  impoztantr  though  the  distcessrawl 
oebfusion  of  a  traniition  state  -were  evident  to  all,  Froissact 
takes  no  aotlee  of  them.  Sodety  is'still  to  him  all  knij^  and 
ladies,  toumanwnts,  skirmishes  and  feasts.  He  depicts  these, 
not  like  Joinviile,  still  less  like  Villehardouin,  asa.shar«r  in  them, 
but  with  the  f adle  and  picturesque  pen  of  a  sympathizing  literary 
onlooker.  As  the  comparison  of  the  Conquite  de  ConsUintinobk 
with  a  chanson  de  geste  is-  inevitable,  so  is  that  of  Fnissait's 
Ckronique  with  a  roman  d'aventures. 

For  Provencal  Literature  see  -die  aepaxate  artxde  under  that 
heading. 

rytk  Cffffwry.— The  15th  cent^  holds  a  peculiu  and  aome- 
vhat  disputed  positi<m  in  the  history  1  of  Frendi  fitenature,  as, 
indeed,  it  does  in  the  history  of  the  literafiute  o£ -all! Europe, 
except  Italy.  It  has  sometimes  been  iegBided>  as  -final  stage 
of  the  medieval  period,  sometimes  as  the  earliest  of  the  modem, 
the  influence  of  the  Renaissance  in  Italy  already  fihmng  thrbiigli. 
Others  again  have  taken  the  easy  stip  of  marking  it  ai  an  age 
of  trat^tion.  l^ere  .is  as  usual  truth  in  all  these  views. 
Feudality  died  with  FnMssait  and  Eustache  Desdiamps.  The 
modem  spirit  can  hardly  be  sfUd  to  arise  before -Rabelus  and 
Ronsard.  Yet  the  15th  century,  from  tlie  pmnt  oi  view  of 
French  literature,  is  much  more  remai^able  than  its  historians 
have  been  wont  to  ccmf  ess.  It  has  not  the  strong  marked  and 
oHiij^act  originality  of  some  periods,  'and'U  iutiJdKWvnily-'ODe 
name-  of  the  highest  -  order  Of  Hteniry  intelest;  bet  it  abobaib 
in  ttdmes  of  the  second  ncak,  and  the  very  diffennce  wUdi 
exists  between  their  styles  and  charkictcvs  testifies  to  the  existehce 
of  a  lai^e  number  of  separate  forces  working  tn  their  difiEer^t 
manners  on  different  persons.  Its  theatre  we  have  already 
treated- by  anticipation,  and  to  it  we  shall  ajterwardt  recur.  It 
was  the  palmy  time  of  the  eariy  French  stage,  and  all  the  dramatic 
styles  which  we  have' enumerated  then  came  to  perfecdou.  Of 
no  other  kind  of  literature  can  the  same  be  said.  Thb  century 
which  ivitnessed  the  inventton  of  printing  natunlly  devoted 
itseEf  at  first  more  to'tbe  spreading  of  old  literature  than  to  the 
production  of  new.  Vet  as  it  perfected-  the -euty  drama,  so  it 
produced'the  prose  tale.  Noi-,  as  regarda  individual  and  i6b^ 
names,  can  the  century  of  Charies  d'Orl6ans,'Of  Main  Chartier^  of 
Christine  de  Fiton,  of  Coquillart,  Of  Cbmines,  and,  above  all,  of 
Villon,  be  said  to  lack  illustrations. ' 

First  among  the  poets  of  the  period  f^ls  to  be  mentifm^  the 
shadowy  personality  of  Olivier  Bitssle^in.  Modem  criticism 
has  attacked  the  identity  of  the  jovial  miller,  who 
was  once  supposed  to  have  written  and  perhaps  ^pj^. 
invented  the  songs  called  vaux  de  vire,  and  to  have 
also  carried  on  a  patriotic  warfai:e  against  the  En^i^.  But 
though  Jean  le  Houx  may  have  writttt  the  poems  puldished 
under  Bassdln's  name  two  centiiri»  later,  it  is  taken  as  certain 
that  an  actual  CHivier  wrote  actual  vauz  de  vire  at  the  beginning 
of  the  isth  century.  About  Christine  de  Pfsan  (1363-1430)  and 
Alain  Chattier  (1392-c.  r43o)  there  is  no  such  doubt.  Christine 
was  the  daughter  of  an  Itidian  tlstrologef  who  was  patronized  by 
Charles  V.  She  was  bom  hi  Italy  but  brought  up'in  Fi^ce,  and 
she  enriched  the  literature  of  heir  adopted  country 


with  much  learning,  good'setise'and  patriotisih.   She  ^JJta-. 
wrotfe  '  histoty, 'devotional  works  ahd  pbitty;  and 
though  hfer  literary  taerit  Is  not  of' the  highest;  it  fs  vdry  far  from 
de^t^cable^''  Ah^- Chartier,  beftt  known  to  moflMn'Teadas  Ify 
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the  story  of  Margaret  of  Scotland's  Kiss,  was  a  writer  of  a  some- 
what similBF  character.  In  both  Christine  and  Chartier  there  is 
a  great  deal  of  rather  heavy  moralizing,  and  a  great  deal  of  rather 
pedantic  erudition.  But  it  is  only  fair  to  remember  that  the 
intolerable  political  and  social  evils  of  the  day  called  for  a  good 
deal  of  moralizing,  and  that  it  was  the  function  <^  the  writers 
(rf  this  time  to  fill  up  as  well  as  they  could  the  scantily  filled, 
vessels  of  medieval  sdatce  and  learning.   A  veiy  different 

person  is  Charles  d'Orl&ins  (1391-1465},  one  of  the 
^^^at.  S^t^t      grands  seig^emSf  im  he  iras  the  fatbei 

of  a  king  of  France,  and  heir  to  the  duchies  of  Orleans 
and  Milan.  Charles,  indeed,  if  not  a  Roland  or  a  Bajrard,  was  an 
admirable  poet.  He  is  the  best-known  and  perhaps  the  best 
writer  of  the  graceful  poems  in  which  an  artificial  versification 
is  strictly  observed,  and  helps  by  its  recurrent  lines  and  modulated 
rhymes  to  give  to  poetry  something  of  a  musical  accompaniment 
even  without  the  addition  of  music  ]Hoperly  so  called.  His  ballades 
are  certainly  inferior  to  those  of  Villon,  but  his  rondels  are  un- 
equalled. For  fully  a  century  and  a  half  these  forms  engrossed 
the  attention  of  French  lyriral  poets.  Exercises  in  them  were 
produced  in  enormous  numbers,  and  of  an  excellence  which  has 
only  recently  obtained  full  leoognition  even  in  France.  Charies 
d'Orl^ans  is  himself  sufficient  proof  of  what  can  be  done  in  them 
in  the  way  of  elegance,  sweetness,  and  grace  which  some  have 
unjustly  called  effeminacy.  But  that  this  effeminate  was  no 
natural  or  inevitable  fault  of  the  ballades  and  the  rondeaux 
was  fully  proved  by  the  most  remarkiUsle  hterary  figure  of  the 
15th  century  in  France.    To  Frai^is  ViUon  (1431-1463  ?), 

as  to  other  great  single  writers,  no  attempt  can  be 

made  to  do  justice  in  this  place.  His  remarkable 
life  and  character  e^Kdally  lie  outside  our  subject.  But  he  is 
universally  recognized  as  the  most  important  single  fiigure  of 
French  literature  before  the  Renaissanoe.  His  work  is  very 
strange  in  form,  the  undoubtedly  genuine  part  of  it  consisting 
merdy  of  two  compositions,  known  as  the  great  and  little 
Testamrat,  written  in  stanzas  of  eight  lines  of  eight  syllables 
each,  with  lyrical  compositions  in  ballade  and  rondeau  form 
interspersed.  Nothing  in  old  French  Uterature  can  compare 
with  the  best  of  these,  such  as  the  "  Ballade  des  dames  du 
temps  jadis,"  the  "  Ballade  pour  sa  mhie,"  "  La  Grosse  Margot," 
Les  Regrets  de  la  belle  Heaulmi^,"  and  others;  while  the 
whole  compoation  is  full  of  poetical  traits  of  the  most  extra- 
ordinary vigour,  picturesqueness  and  pathos.  Towards  the  end 
of  the  century  the  poetical  production  of  the  time  became  very 
large.  The  artificial  measures  already  alluded  to,  and  <Ahers 
far  more  artificial  and  infinitely  less  beautiful,  were  largdy 
practised.  The  typical  poet  of  the  end  of  the  15th  century  is 
GiuUaunui  Cretin  (d.  1525),  who  distinguished  himself  by  writing 
verses  with  punning  rhymes,  verses  ending  with  double  or  treble 
i^wtitions  of  thesame  sound,  and  many  other  tasteless  absurdities, 
in  which,  as  Fasquier  remarks,  "  U  perdit  toute  la  gr&ce  et  la 
g^^^      liberty  de  la  composition."   The  other  favourite 

direction  of  the  poetry  of  the  time  was  a  vein  of 
allegorical  moralizing  drawn  from  the  Roman  de  la  rose  through 
the  medium  of  Charrier  and  Christine,  which  produced  "  Castles 
of  Love,"  "  Temples  of  Honour,"and  such  like.  The  combination 
of  these  drifts  in  verse-writing  produced  a  school  known  in 
literary  history,  horn  a  h^py  phrase  of  the  satirist  CoquiUart 
(v.(K/.),asthe"GrandsRh£toriqueuz8."  Thechief  of  these  beades 
Cretin  were  Jean  Molinet  (d.  1507);  Jean  Meschinot  (je.  1420- 
1491),  author  of  the  Lunettes  des  princes;  Florimond  Robertet 
(d.  1523);  Georges  Chastellain  (1404-1475),  to  be  mentioned 
again;  and  Octavien  de  Saint-Gelais  (1466-1502),  father  of  a 
better  poet  than  himself.  Yet  some  of  the  minor  poets  of  the 
timeare  not  to  be  despised.  Such  are  I&nri  Baude  (1430-1490),  a 
less  pedantic  writer  than  most,  Martial  d'Auvergne  (1440-1508), 
whose  principal  work  is  L'Amant  rendu  cordelier  au  service  de 
Vamour,  and  others,  many  of  whom  formed  part  of  the  poetical 
court  which  Charles  d'Orl^ans  kept  up  at  Blois  aft»  his  release. 

While  the  serious  poetry  of  the  age  took  this  turn,  there  was 
no  lack  of  lighter  and  satuical  verse.  Villon,  indrad,  were  it 
not  for  the  d^th  and  pathos  of  his  poetical  sentiment,  might 


be  claimed  as  a  poet  of  the  lighter  order,  and  the  patriotic 
diatribes  against  the  English  to  which  we  have  alluded  easily 
passed  into  satire.  The  poUtical  quarrels  of  the  latter  part  of 
the  century  also  provoked  much  satirical  composition.  The 
disputes  of  the  Bien  Public  and  those  between  Louis  XI.  and 
Clmrles  of  Burgundy  employed  many  pens.  The  most  ixmark- 
able  piece  of  the  light  literature  of  the  first  is  "  Les  Anes  Volants," 
a  baUad  on  some  of  the  early  favourites  of  Louis.  The  battles 
<rf  France  and  Burgundy  woe  waged  on  ^gcc  between  GilLes 
des  Ormes  and  the  above-named  Georges  Chastelain,  typical 
representatives  of  the  two  styles  of  15th-century  poetry  already 
alluded  to — Des  Ormes  being  the  lighter  and  more  graceful 
writer,  Chastelain  a  pompous  and  learned  allegorist.  The  most 
remarkable  representarive  of  purely  light  poetry  outside  the 
theatre  is  Guillaume  CoquiUart  (1421-1510),  a  lawyer  r^Mo. 
of  Champagne,  who  resided  for  the  greater  part  of  his 
life  in  Reims.  This  dty,  like  others,  su£fer«l  from  the 
pitiless  tyranny  of  Louis  XI.  The  beginnings  of  the  standing 
army  which  Charles  VII.  had  started  were  extremely  unpopular, 
and  the  use  to  which  his  son  put  them  by  no  means  removed 
this  unpopularity.  CoquiUart  described  the  military  man  of  the 
period  in  his  Monologue  du  gendarme  casst.  Again,  when  the 
king  entertained  the  idea  of  unifying  the  taxes  and  laws  of  the 
different  provinces,  CoquiUart,  who  was  named  commissioner  for 
this  purpose,  wrote  on  the  occasion  a  satire  called  Les  Droits 
nouveaux.  A  certain  kind  of  satire,  much  less  good-tempered 
than  the  earlier  forms,  became  indeed  common  at  this  epoch. 
M.  Lenient  has  weU  pointed  out  that  a  new  satirical  personifica- 
tion dominates  this  literature.  It  is  no  longer  Renart  with  his 
C3racal  gaiety,  or  the  curiously  travestied  and  almost  amiable 
Devil  of  the  Middle  Ages.  Now  it  is  Death  as  an  incident  ever 
present  to  the  imagination,  celebrated  in  the  thousand  r^titions 
of  the  Danse  Macabre^  sculptured  all  over  the  buildings  of  the 
time,  ev6n  frequently  performed  on  holidays  and  in  public.  With 
the  usual  tendency  to  foUow  pattern,  the  idea  of  the  "  dance  " 
seems  to  have  been  extended,  and  we  have  a  Danse  aux  aveugles 
(1464)  from  Pierre  Michaut,  where  the  teachers  are  fortune, 
love  and  death,  aU  blind.  All  through  the  century,  too,  anony- 
mous verse  of  the  lighter  kind  was  written,  some  of  it  of  great 
merit.  The  folk-songs  already  alluded  to,  published  by  Gaston 
Paris,  show  one  side  of  this  composition,  and  many  of  the  pieces 
contained  in  M.  de  Montaiglon's  extensive  RecueU  des  andennes 
poisies  franqaises  exhibit  others. 

The  1 5th  century  was  perhaps  more  remarkable  for  its  achieve- 
ments in  prose  than  in  poetry.  It  produced,  indeed,  no  prose 
writer  of  great  distinction,  except  Comines;  but  it  witnessed 
serious,  if  not  extremely  successful,  efforts  at  prose  composition. 
The  invention  of  printing  finally  substituted  the  reader  for  the 
listener,  and  when  this  substitution  has  been  effected,  the  main 
inducement  to  treat  unsuitable  subjects  in  verse  is  gone.  The 
study  of  the  classics  at  first  hand  contributed  to  the  same  end. 
As  early  as  1458  the  imiversity  of  Paris  had  a  Greek  professor. 
But  long  before  this  time  translations  iu  prose  had  been  made. 
Pierre  Bercheure  (Bersuire)  (1290-1352)  had  already  translated 
Livy,  Nichcdas  Oresme  (c.  1334-1382),  the  tutor  of  Charles  V., 
gave  a  veraon  of  certain  Aristotelian  works,  which  enriched 
the  language  with  a  large  number  of  terms,  then  strange  enoi^h, 
now  familiar.  Raoul  de  Presles  (1316-13S3)  turned  into  French 
the  De  civitaie  Dei  of  St  Augustine.  These  writers  or  others 
a>mposed  Le  Songe  du  verper^  an  elaborate  discusdon  of  the 
power  of  the  pope.  The  famous  chanceUor,  Jean  Charlier  or 
Gerson  (1363-1439),  to  whom  the  Imitation  has  among  so  many 
others  been  attributed,  ^ke  constantly  and  wrote  often  in  the 
vulgar  tongue,  though  he  attacked  the  most  famous  and  popular 
work  in  that  tongue,  the  Roman  de  la  rose.  Christine  de  Pisan 
and  Alain  Chartier  were  at  least  as  much  prose  writers  as  poets; 
and  the  latter,  while  he,  like  Gerson,  dealt  much  with  the  reform 
of  the  church,  used  in  his  Quadriloge  invecHJ  reaUy  forcible 
language  for  the  purpose  of  purring  on  the  nobles  of  France 
to  put  an  end  to  her  sufferings  and  evils.  Hiese  moral  and 
didactic  treatises  were  but  continu^ons  of  others,  which  for 
convenience  sake  we  have  hitherto  left  unnoticed  Hiough 
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verse  vta  in  tbe  centuries  prior  to  tlie  xjth  the  favourite  medium 
lot  Hteraiy  composition,  it  waa  by  no  means  the  only  <me;  and 
moral  and  educational  treatises — some  referred  toabove~-already 
existed  in  pedestrian  phrase.  Certain  household  boolcs  (^Litres  de 
roison)  have  been  preserved,  some  of  whicii  date  as  far  back 
as  the  13th  century.  These  contain  not  merely  accounts,  but 
family  chronicles,  receipts  and  the  like.  Acoouats  of  travel, 
espedally  to  the  Holy  Land,  culminated  in  the  famous  Voyage 
of  Mandeville  which,  though  it  has  never  been  of  so  much  import- 
ance in  French  as  in  English,  perhaps  first  took  vernacular 
form  in  the  French  tongue.  Of  the  14th  wntury,  we  have  a 
Menagier  de  Paris,  intended  for  the  instruction  of  a  yoimg  wife, 
and  a  large  number  of  miscellaneous  treatises  of  art,  science 
and  morality,  while  private  letters,  mostly  as  yet  unpublished, 
exist  in  conudm.ble  numbers,  and  are  generally  of  tbe  iDoraliring 
chanuAer;  books  of  devotion,  too,  are  naturally  frequent. 

But  the  most  important  divisions  of  medieval  energy  in  prose 
composition  are  the  spoken  «ercises  of  the  pulpit  and  tbe  bar. 

The  beginnings  of  French  sermons  have  been  much 
discussed,  especially  the  question  whether  St  Bernard, 
whose  discourses  we  possess  in  andent,  but  doubtfully 
contemporary  French,  pronounced  them  in  that 
language  oi"  in  Latin.  Towards  the  end  of  the  12  th  centiuy, 
however,  the  sermons  of  Maurice  de  Stdly  (1x60-1196)  present 
the  first  undoubted  examples  of  h<»nileti(»  in  the  vernacular, 
and  they  are  followed  by  many  othen— so  many  indeed  that  the 
13th  century  ^ne  counts  261  sermon-writers,  besides  a  large 
body  of  anonymous  work.  Tliese  sermons  were,  as  might  indeed 
be  expected,  chiefly  cast  in  a  somewhat  schdastic  form — theme, 
exordium,  development,  example  and  proration  following 
in  regular  order.  The  14th-century  sermons,  oa  the  other  hand, 
have  as  yet  been  little  investigated.  It  must,  however,  be 
remembered  that  this  age  was  the  most  famous  of  all  for  its 
scholastic  illustrations,  and  for  the  early  vigour  of  the  Dominican 
and  Franciscan  orders.  With  the  end  of  the  century  and  the 
beginning  of  the  15th,  the  importance  of  the  pulpit  begins  to 
revive.  The  early  years  of  the  new  age  have  Gerson  for  their 
representative,  while  the  end  of  the  century  sees  the  still  more 
famous  names  of  Michel  Menot  (1450-15x8),  Olivier  Blaillard 
(c.  1430-X503},  and  Jean  Rauhn  (X443-X5X4),  all  lemaikaUe 
for  the  practice  oi  a  vigorous  and  hwndy  style  of  oratory,  recoil- 
ii^  b^ore  no  aid  of  what  we  should  nowadays  style  buffoonery, 
and  manifesting  a  creditable  indifference  to  the  indignation  of 
prindpalities  and  powers.  Louis  XI.  is  said  to  have  threatened 
to  throw  Maillard  into  the  Seine,  and  many  instances  of  the  bold- 
ness of  these  preachers  and  the  rough  vigour  of  their  oratory 
have  been  preserved.  Froissart  had  been  followed  as  a  chronider 
by  Enguerrand  de  Monstrelet  (c.  1390-1453)  and  by  the  historio- 
graphers of  the  Burgundian  court,  Chastetain,  already  mentioned, 
wboh  interesting  Ckronique  de  Jacques  de  Lalaing  is  much  the 
most  attractive  part  of  his  work,  and  Olivier  de  la  Marche.  The 
memoir  and  chronicle  writers,  who  were  to  be  of  so  much  import- 
ance in  French  literature,  sJso  begin  to  be  numerous  at  this 
p«iod.  Juvenalde8Uran5(x38ft-x473),ananonyinouabouTgeois 
de  Paris  (two  such  indeed),  and  the  author  of  the  Ckronique 
scandaleuse,  may  be  mentioned  as  presenting  the  character  of 
minute  observation  and  record  which  has  distingtiished  the 
dass  ever  «nce.  Jean  le  maire  de  (not  des)  Beiges  (1473-c.  1 525) 
was  historic^apher  to  Louis  XII.  and  wrote  Illustrations  des 
Gaules,  But  Comines  (1445-1509)  is  no  imitator  of  Froissart 
f^^g^^^  or  of  any  one  else.  The  last  of  the  quartette  of  great 
French  medieval  historians,  he  does  not  yield  to  any 
oi  his  three  predec^sors  in  originality  or  merit,  but  he  is  very 
different  from  them.  He  fully  represents  tbe  nuuda  of  tbe  time 
for  statecraft,  and  his  book  has  long  ranked  with  that  of  MacMa- 
velli  as  a  manual  of  the  art,  though  he  has  not  tbe  absdutely 
non-moral  character  of  the  Italian.  His  memoirs,  considered 
merely  aa  literature,  show  a  style  well  suited  to  their  purport, — 
not,  indeed,  brilliant  or  picturesque,  but  clear,  terse  and 
thoroughly  well  suited  to  the  expression  of  the  acuteness,  observa- 
tion and  common  sense  of  thdr  author. 
But  prose  was  not  content  with  the  domain  of  serious  literature. 


It  bad  already  long  possessed  a  respectable  poaition  as  a  vehide 
of  romance,  and  the  end  of  the  X4th  and  the  beginning  of  the 
X5th  centuries  were  pre-eminently  the  time  when 
the  ^ics  of  chivalry  were  re<edited  and  extended  in 
prose.  Few,  however,  of  these  extensions  offer  much  t^^a^ 
litenury  interest.  On  the  other  hand,  the  best  prose  of 
the  century,  and  almost  the  eariiest  which  deserves  the  title  of 
a  satisfactory  Uterary  medium,  was  employed  for  the  telling 
of  romances  in  miniaturc.  llie  Ceni  Nouvelles  NotaeUes  is 
imdonbtedly  the  first  work  of  prose  belles-lettres  in  French, 
and  the  first,  moreover,  of  a  long  and  most  remarkatde  class 
of  literary  work  in  which  French  writers  may  challenge  all 
comers  with  the  certainty  of  victory— the  short  prose  tale 
of  a  comic  character.  Ibis  remarkable  work  has  usually  been 
attributed,  like  the  somewhat  similar  but  later  Heptamiromf 
to  a  knot  of  lifceraiy  courtiera  gathered  round  a  royal  persoxuge, 
in  this  case  the  dauphin  Louis,  afterwards  Louis  XL  Soxne 
evidence  has  recently  been  produced  which  wems  to  show  that 
this  tradition,  which  attributed  some  of  the  tales  to  Louis 
himself,  is  erroneous,  but  the  question  is  still  undedded.  The 
subjects  of  the  Cent  Nouvelles  NouaelUs  are  by  no  means  new. 
They  are  simply  the  old  themes  of  the  fabliaux  treated  in  the 
old  way.  The  novelty  is  in  the  appUcation  of  prose  to  such  a 
purpose,  and  in  the  crispness,  the  fluency  and  the  elegance  of 
the  prose  used.  The  fortunate  author  or  editor  to  whom  these 
admirable  tales  have  of  late  been  attributed  is  Antoine  de  la 
Salle  (X398-X461),  who,  if  this  attribution  and  certain 
others  be  comctf  must  be  allowed  to  be  one  of  the 
most  original  and  fertile  authws  c£  eariy  French  litera- 
ture. La  Salle's  one  acknowledged  work  is  the  stoiy 
of  Petif  Jekan  de  Sainiri,  a  short  nonance  exhibiting  great  com- 
mand of  character  and  abundance  of  delicate  draughtsmanship. 
To  this  not  only  the  authorship,  part-authorship  or  editorship 
of  the  Cent  Nouvelles  Nouvdles  has  been  added;  but  the  still 
more  famous  and  important  work  of  L'Avocai  Pateiin  has  been 
assigned  by  respectable,  though  of  course  conjecturing,  authority 
to  the  same  paternity.  The  generosity  of  critics  towards  La 
Salle  has  not  even  stopped  here.  A  fourth  masterpiece  of  the 
period,  Les  Qmme  Joies  de  manage,  has  also  been  assigned 
to  him.  This  last  worii,  like  the  other  three,  u  satirical  in  subject, 
and  ahowa  for  the  time  a  wonderful  mastny  (3&  tbe  language^ 
Of  the  fifteen  joys  of  marriage,  or,  in  other  words,  the  fifteen 
miseries  of  husbands,  each  has  a  chapter  assigned  to  it,  and  each 
is  treated  with  the  peculiar  mixture  of  gravity  and  ridicule  which 
it  requires.  All  who  have  read  the  book  confess  its  infinite  wit 
and  the  grace  of  its  style.  It  is  true  that  it  has  been  reproached 
with  cruelty  and  with  a  lack  of  the  moral  sentiment.  But 
humanity  and  morality  were  not  the  strong  ptunt  of  the  t5th 
century.  There  is,  it  must  be  admitted,  about  most  of  its 
producdons  a  lack  of  poetry  and  a  lack  of  ima^nation,  produced, 
it  may  be,  partly  by  politick  and  other  conditions  outside  litera- 
ture, but  very  observable  in  it.  The  old  forms  of  literature 
itsdf  had  lost  theu:  interest,  and  new  ones  possessing  i„ti^^ 
strength  to  last  and  power  to  develop  themselves  o/M* 
had  not  yet  appeared.  It  was  impossible,  even  if  the  ffM«^ 
taste  for  it  had  survived,  to  spin  out  the  old  themes 
any  longer.  But  the  new  forces  required  some  time  to  set  to 
work,  and  to  avail  themselves  of  the  tremendous  weapon  which 
the  press  had  put  into  their  hands.  When  these  things  bad 
adjusted  themselves,  literature  of  a  varied  and  vigorous  kind 
became  once  more  possible  and  indeed  necessary,  nor  did  it 
take  long  to  make  its  ^pearance. 

x6^  Cent$iry. — ^In  no  a>untry  was  the  litwary  result  of  tbe 
R^iaissance  more  striking  and  more  manifc^  than  in  France. 
The  double  effect  of  the  study  of  antiquity  and  the  religious 
movement  produced  an  outburst  of  lit«ary  devdopments  of  the 
most  diverse  kinds,  which  even  the  fierce  and  sanguinaiy  civil' 
dissensions  of  tbe  Reformation  did  not  su<xeed  in  checking. 
While  the  Renaissance  in  Italy  had  mainly  exhausted  its  effects 
by  the  middle  of  the  i6th  century,  while  in  Germany  those  effects 
only  paved  the  way  for  a  national  literature,  and  did  not  them- 
selves greatly  contribute  thereto,  while  in  England  it  was  not 
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tin  'tbe  extcone  otd  of  the  poiod  that  a  great  Uteiatnire  wad 
forthcomii^'^'in  France  almost  the  whole  century  wa&.marhed 
by  the  production  o£  oqntal  WNrks  in  every  l»anch  of  literary 
effort.  Not'cven  the  17th  century,  and  certainly  not  tjie  iSth, 
can  show  such  a  group  of  prose  writiers  and  poets  as  is  formed 
by  Calvin,  St  Francis  de  Sales,  Mcmtaigne,  du  Vau:,  Bodin, 
d'Aubign^  the  authors  of  thb  SiHn  iitmpp^t  Monluc, 
ArantAme,  Paaquier,  Rabelais,  des  Feriers,  Herberay  des  Essarts, 
Amyot,  Gamier,  Muot,  Ronsard  and  the  zest  of  the  "  PUiade/' 
and  finally  Regnier.  These  grefit  writers  are  not  merely  remarkr 
able  for  the  vigour  and  origioality  of  their  thoughts,  the  freshness, 
variety  atld  grace  of  their  fancy,  the  abundance  of  their  learning 
and  the  solidity  of  their  arguments  in  the  cases  where  argument 
is  required.  Their  great  merit  is  the  creation  of  .  a  language  and 
a  style  able  to  give  expression  to  these  good  gifts.  The  foregging 
account  of  the  mediev^  literature  of  France  will  have  shown 
safficieatfy'that  if  is  not  lawful  to  despise  the'litecary  capacities 
and'  achievemoits  of  the  «lder  Freoch.  Bnt  the  old  language, 
with  allits  ilaait8,'was  iU-6uited  to  be  a  vdiicle  for  «ny  but 
the  simple^  forms  of  Ikerary  composition.  Pleasant  or  afiecting 
tales  couki  be  told  in  it  with  interest  andpatfaos.  Songs  of  charm- 
ing naXvett  and  grace  (x>uld  be  sung;  the '  requirements  of  the 
epic  and  theehronicle  were  suitably  furnished.  But  it  was  barren 
of  the  terms  of  art  and  scieZice;  it  did  not  readily  lend  itself  to 
sustained  eloquence,  to  impassioned  poetry  01'  to  logical  discus- 
sion. It  had  been  too  long  accustoa^  to  leave  these  things  to 
Latin  as  their  natural  and  legitiQiate  exponent,  and  it  bore 
marks  «f  its  origmal  character  as  a  lingua  rustica,  a  tongue  suited 
for  homely  conversation,  for  folk-lore  and  for  balkds,  rather  than 
for  the  business  of  the  fkmmi  and  the  court,  the  q)ec!uktions  of 
thestudy.andthededamatitnof dietheatte..  Efibrtshodindeed 
been  maide,  cohnmating  hi  the  heavy 'and  tastdess  erudition  of 
the  schools  <rf  Chartier  and  Cretin,  to  supply  the  defect;  but 
it  was  reserved  for  the  i6th  century^  completely  to  efface  it. 
The  series  of  prose  writers  from  Calvin  to  Montaigne,  of  poets 
from  Mamt  to  Regnier,  elaborated  a  language  yielding  to  no 
modern  tongue  in  beauty,  richness,'  flexibility  and  stren^h, 
a  language  which  the  reactionary  purism  of  succeeding  genera- 
tions defaced  rather  thaii  improved,  and  the  merits  <rf  which  have 
in'still  later  days  been  triumphantly  vindicated  by  the  confession 
and  the  practice  of  all  the  greatest  writers  of  modmi  France. 

i6lh'Century  PoePry. — ^The  first  few  years  of  the  z6th  century 
were  naturally  occupied  rather  with  the  last  developmentfl  of 
the  inedieval-ifonns  than  with  the  production  of  the  new  modeL 
The  clerks  of  the  Bazoche  ^d  the  Confrateraity  of  the  Passion 
sUU  produced  and  acted  mysteries,  moralities  and  fuces.  The 
poets  of  the  "  Grands  Rhetoriqueurs  "school still  wrote  elaborate 
allegorical  poetry.  Chansons  de  geste,  rhymed  romances  and 
fabliaux  had  long  ceased  to  be  written.  But  the  press  was 
multiplying  the  contents  of  the  former  in  the  prose  form  which 
they  had  fina^y  assumed,  and  in  the  Cent  NowoeUes  NowveUes 
there  already  existed  admirable  specimens  of  the  short  prose  tale. 
There  eyen'were  signs,  as  in  some  writers  already  mentioned  aiMi 
in  Roger  de  CoU£rye,  a  lackpenny  biU:  light-heatted  singer  of 
the  ear^  part  <rf  the  century,  (A  definite  enfranchisement  in 
verse.  But  the  first  note  of  the  new  literature  was  sounded  by 
Clement  Marot  (1496/7-1544).  The  son  <A  an  elder 
poet,  Jehan  des  Mares  called  Marot  (1463-1523), 
Clement  at  first  wrote,  like  his  father's  contemporaries,  allegorical 
and  mythological  poetry,  afterwards  collected  in  a  volume  with 
a  charming  title,  L'Adolescmee  Clementine.  It  was  not  till  he  was 
nearly  thirty  years  old  that  his  work  became  really  remarkaMe. 
From  that  time  forward  till  his  death,  ab<Hit  twenty  years  after- 
wards, he  was  much  inv<dved  in  the  troubles  and  persecutions 
of  the  Huguenot  party  to  which  be  belonged;  nor  was  the  pro* 
tecticm  of'  Maxgaerite  d'AngouUme,  the  chief  patroness  of 
Huguenots  and  men  of  letters,  always  e^ent.  But  his  troubles, 
so  far  from  harming,  helped  his  literary  faculties;  and  his  epistles, 
epigrams,  Masons  (descendants  of  the  medieval  dHs)j  and  coq^ 
Vdne  became  temaf  kable  for  their  easy  and  polished  style,  Cheir 
light  artd  graceful  wit,  and  a  certain,  elegance  which  had  not'as 
yet  beeh  «veii  otxacaptjsA  ia  ai^  modctn  tongue,  thoogb  the 


Italian  hurnanists  had  not  been  far  from  it  in  some  of  their 
Latin  oompositions.  Aiiound  Marot  arose  a  whole  school  of 
disciples  and  imitat<»B,  such  as  Victor  Brodeau  (14.70  ?-i54o}, 
the  great  authority  on  rondeaux,  Maurice  Sceve,  a  fertile  author 
of  blasons,  Saiel,. Marguerite  herself  (i492-i549),.of  whom  more 
hereafter,  and  Mellin  de  Saint  Gelais  (1491-1558).  The  last, 
son  of  the  Insht^  named  above,  is  a  courtly  writer  of.occasional 
pieces,  who  sustained  as  well  as  he  could  the  style  marotigue 
against  Ronsard,  and  who  has  the  credit  of  introducing  the 
regular  sonnet  into  French.  But  the  inventive  vigour  of  the  age 
was  -so  great  that  one  school  had  hardly  become  popular  before 
another  pushed  it  from  its  stool,  and  even  of  the  Marotists 
just  mentioned  ScSve  and  Saiel  are  often  regarded  as  chief  and 
member  respectively  of  a  Lyonnese  coterie,  intermediate  between 
the  schools  of  Marot  and  of  Ronsard,  containing  other  member% 
of  repute  such  as  .Aotoine  Heroet  and  Charles  Fontaine  and 
claimiBg  Louise  Litb^  (v.  inf.)  herself.  Pierre  de  j^^^^^ 
Ronsard  (1534-1585)  was  the  chief  of  this  l^ter.  At 
first  a  courtier  and  a  dipkunatist,  physical  disqualification  made 
him  change  his  career.  He  b^an  to  study  the  classics  under 
Jean  Daurat  (1508-1588),  and  with  his  master  and  five  other 
writers,  £tienne  Jodelle  (r533-iS73)»  R^my  Belieau  ((528-1577), 
Joachim  du  Bellay  (1525-1560),  Jean  -Antoine  de.  Balf  ■.  (lisaa- 
1589),  and  Pontus  de  Tyard  (d.  1605,  bishop,  of  Ch&Ions-sur- 
Safine),  composed  the  famous  "  Fl^iade."  The  object  o£  this 
band  was  to  bring  the  French  language,  in  vocabulary,  _ 
constructions  and  ai^Ucation,  on  a  level  with  the  ru^to. 
classical  tongues  by  borrowings  from  the  latter.  .  They 
would  have  imported  the  Gredc  licence  of  compound  words, 
though  the  genius  of  the  French  language  iS'  but  .little  adapted 
thereto;  and  they  wished  to  reproduce  ia  ■  French  the  regular 
tragedy,  the,  Pindaric  and  Horatian  ode,  the  YugiUan  epic,  &c. 
But  it  is  an  error  (though  one  which  untfl  rec^tly  was  very 
oommon,  and  which  perhaps  requires  pretty  thorough  study  of 
their  work  completely  to  extirpate  it)  to  suppose  that  they, 
advocated  or  practised  indiscriminate  borrowing.  On  the  con- 
trary both  iTLdu  Bellay 's  famous  manifesto,  the  Deffeme  et  illuitra- 
tion  de  la  laMgue  franaaise,  and  in  Ronsard's  own  work,  caution 
and  attention  to  the  genius  and  the  tradition  of  French  are 
insisted  upon.  Being  all  men  of  the  highest  talent,  and  not  a 
few  of  them  men  of  great  genios,  they  achieved  much  that  th^ 
deseed,  and  even  where  they  failed  enct^  to  achieve  it,  th^ 
very  often  indirectly  produced  results  as  impwtant  and  tome, 
beneficial  than  thosfe  which  they  intended.  Their  ideal  ci  a 
separate  poetical  language  distinct  from  that  intended  for  prose 
use  was  indeed  a  doubtful  if  not  a  dangerous  one.  But  it  is 
certain  that  Marot,  while  setting  an  example  of  elegance  and 
grace  not  easily  to  be  imitated,  set  also  an  example  of  trivial  and^ 
so  to  speak,  pedestrian  language  which  was  orJy  too  imltable. 
If  FraiKre  was  ever  to  possess  a  hterature  containing  something 
besides  fabliaux  and  farces,  the  tongue  must  be  enriched  and 
strengthened.  This  accesuon  wealth  and  vigour  it  received 
from  Ronsard  and  the  Ronsardists.  Doubtless  they  went  too  far 
and  provoked  to  some  extent  the  reactuHi  which  MaJherbe  led. 
Hieir  importations  were  sometimes  unnecessary.  It  is  almost 
'  impossible  to  read  the  Francwdt  of  Ronsard,  and  not  too  easy 
to  read  the  tragedies  of  Jodelle  and  Gamier,  fine  as  the  latter  are 
in  parts.  But  the  best  of  Ronsard's  sonnets  and  odes,  the  finest 
of  du  Bellay's  AntiquitSs  de  Rome  (tran^ted  into  English  by 
Spenser),  the  exquisite  Vanneur  of  the  same  author,  and  the 
Avrik  of  Belieau,  even  the  finer  passages  of  d'Anbign^  and  du 
Bartas,  are  not  only  admirable  in  themselves,  and  of  a  kind  not 
previously  found  in  French  literature,  but  are  also  such  things 
as  could  not  have  been  previaiuly  found,  for  the  simple  reason 
that  the  medium  of  express icm  was  wanting.  They  constructed 
that  medium  for  tfaemselTeSf.aiid  no  force  of  the  reaction  which 
th^  provoked  was  aUe  to  undo  their  sroA,  Adv»se  criticism 
and  t^  natural  course  of  time  rejected  mudi  that  they  had  added. 
The  charming  diminutives  they  loved  so  much  went  out  of 
fashion;  their  compounds  (sometimes  it  must  be  .confessed^ 
justly)  had  their  letters  of  naturalization  proinptly.  cancelled; 
many  a  gorgeous  adjective,  including  1  some  which  could  trace 
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their  pedigree  to  the  caiiiest  ages- of  French  titeret«n,.  but 
which  bore  an  unfortunate  iikeaess  to.  the  Dew-^comers,  was, 
proscribed.  Butior  all  that  no  language  has  ever  had  its  destiny 
influenced  more  powerfully  and  more  b^iefidally  by  a  ainaU 
Mteraiy  chqne  tiiaii  the  language  of  Fiance  was  influenoed  by  the 
ezain[de  and  disciples  of  that  Ronaard  whom  for  two  centuries 
it  was  the  fashioD  to  deride  and  deciy. 

In  a  sketch  such  as  the  preseht  it  is  impossible  to  give  a 
j^Hurate  account  of  tndividinU  writers*  the  nuire  inqwrtant  of 
whom  will  be  found  Ittated  under  tlieir  own  names. 
^a^'  The  effort  of  the  "  Pi£i«de^'pK^  was  continued  and 
shared  by  a  considerable  number  minor  poets, 
some  of  them,  as  has  been  already  noted,  belonging  to  difierent 
groups  and  schools.  Olivier  de  Magny  (d.  1560-)  and  Louise 
'Lab&  (b.  1596)  yiere  poets  and  lovers,  the  lady  deserving  far  the 
higher  rank  in  literature.  There  is  more  d^th  ot  passion  in  the 
writings  of  "  La  Belle  Cordis,"  as  this  Lyonnese  poetess 
was  called,  than  in  almost  any  of  her  contemporaries.  Jacques 
Tahureau  (1527-1555)  scarcely  deserves  to  be  calleda  minor  poet. 
There  is  less  than  the  usual  hyperbole  in  the  contemporary 
comparison  of  him  to  Catullus,  and  he  reminds  an  Englishman 
of  the  school  ccpnsentcd  nearly  a  ccDtury  later  by  Carew, 
Randolph  and  Sucklii^  The  title  of  a  part  of  his  poem — 
Mignofdises  omourtuses  de  Vadmir(e-^is  dnracteristic  hoth  of 
the  style  and  of  the  time.  Jean  Doublet  (c.  x52S~c.i5So),  Amadu 
Jamyn  (c.  1530-1585),  and  Jean  de  la  Taille  (r54o^i6o8)  deserve 
menrion  at  least  as  poets,  but  two  other  writers  require  a  longer 
alhision.  Guillaumedc  Salluste,  seigneur  du  Bartas  (1544^-1 590), 
dmRmhmm.  Sylvester's  translation,  Milton's  imitation,  and 

**'  the  cc^ons  dtations  of  Southey's  Doctor,  have 
made  known  if  iK>t  familiar  in  England,  was  partly  a  disdple 
and  piutly  a  rivid  of  Ronsard.  His  poem  of  JvdUh  was  eclipsed 
1^  his  better-known  La  Dium  St^maiiuia  epicat  the  Creation. 
Du  Bartas  was  a  great  user  and  abuser  of  the  douUe  compounds 
alluded  to  above,'but  hlsstyfe  poeesaes  much  ^teUness,  and  hoA 
a  peculiar  acdemn  doquence  which  he  shared  with  die  other 
French  Calvinists,  and  which  was  derived  from  the  study  partly 
of  Calvin  and  partly  of  the  Bible.  Theodore  Agrif>pa  d'Aubign^ 
(1553-1630),  like  du  Bartas,  was  a  Calvioist.  His 
geniasfwasofamorevaxiedcharacter.  He  wrote  sonnets 
and  odes  as  became  a  Ronsardist,  but  his  chief  poetical 
wpik  is  the  satirical  poem  of  Les  Tragigues,  in  which  the  author 
brands  the  factions,  corruptions  and  persecutions  of  the  time, 
and  in  which  there  aze  to  be  found  alexandrines  of  a  strength, 
vigour  and  original  cadence  hardly  to  be  discovered  elsewhere, 
save  in  Comeille  and  Victor  Hugoi  Towards  the  end  of  the 
century,  Philippe  Deqxirtes  (1546-1606)  and  Jean  Bertaut 
<i5Sa-*i6ii),  with  much  enfeetded  atrvngUi,  hut  with  a  co^tain 
grace,  continue  the  Ronsardizing  tradition.  Am<»ig  their  con- 
temporuies  must  be  noticed  Jean  Passerat  (1534-1603),  a  writer 
of  much  wit  and  vigour  and  rather  resembling  Marot  than 
Ronsard,  and  Vauquelin  de  la  Fresnaye  (1536-1607),  the  author 
of  a  valuable  Ars  poltica  and  of  the  first  French  satires  which 
actually  bear  that  title.  Jean  le  Hoxuc  (fl.  c.  1600)  continued, 
rewrote  or  invented  the  vaux  de  vire,  commonly  known  as  the 
work  of  Olivier  Baaselin,  and  already  alluded  to,  while  a  still 
lighter  and  more  eccentric  verse  style  was  cultivated  by  £tienne 
Tabonrot  des  Accords  (x549-x59o)i  whose  epigrams  and  other 
-pieces  were  collected  under  odd  titl^  Les  Bigarrures,  Les  Touches, 
&c.  A  curious  pair  are  Guy  du  Faur  de  Pibrac  (1529-1584)  and 
Pierre  Mathieu  (b.  j.  563) ,  authors  of  moral  quatrains,  which  were 
learnt  by  jieart  in  the  schools  of  the  time,  replacing  the  distichs 
of  the  grammarian  Gate,  which,  translated  into  -  Ficnch,-  had 
served  the  same  purpose  ih  the  middle  ages. 

The  nephew  of  Desportes,  Mathurin  Regnier  <i573'-r6i3), 
marks  the  end,  and  at  the  same  time  periiape  the  dimaz,  of  the 
poetry  of  the  century.  A  descendant  at  once  of  the 
older  Gallic  spMt  oS  Villon  and  Marot,  in  virtue  of  his 
consummate  acutieoess,  terseness  and  wit,  of  the  school  of  Ronsard 
by  his  enlditioi^  his  doranumdiof  langnage,  and  his  scholaisfaqi, 
It^aica'  is- perhaps  the' beat  icpsesentative  of  French  poetiy-atl 
{be  <iitical  time  when  It*lud  got  together  alLittmatioiaib,  had 
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iost  none  of  its  natjve;  vigDnr  aiid-foite;  asA  had  not  yiet  snh- 
coittedtothecrarapittg'aindtuiaifamgirules  and  restrictions  whitih 
the  next  ceiltdry  introduced.  ThesatiiicalpoemBolS£gnier,aiid 
e^>edally  the  admirable  epistle  to  R^in,  in  which  he  denounce 
aaA  rebuts  the  critical  dogmas  of  Malherbe,  are  models  of  nervous 
strmgth,  while  some  of  the  elegies  and  odes  contain  eq>re8sion 
not  easily  to  be  snrpasBed  el  the  softec  feelings  o<  affection  anid 
regret.  No  poet  has  had  more  influence  on  the  revival  of  French 
poetry  ih  the  last  ceBtorgr  thui  Regsier,  and  he  had  indtaten 
in  his  own  time,  the  diid  of  whom  was  CourvaJ-Somiet  (Th&qas 
Somnet,  sieur  de  Courval)  (i57?-i635),  author  of  satires  of  some 
value  for  the  history  of  mawiers. 

idth-Centxty  Drama.—Th^  change  which:  dramatic  poetvy 
underwent  during  the  i6th  century  was  at  least  as  remarkable 
as  that  undergone  by  poetry  propw.  '  The  first  half  of  the  period 
the  end  of  the  religious' mysteries,  the  licence  of  which  had 
irritated  both  the  parliamept  and  the  clergy.  Louis  Xli.,  at 
the  beginning  of  the  century,  was  far  from  discouraging  the  dis- 
orderly but  popular  and  powerful  theatre  in  which  the  Copfra- 
temity  of  the  Passion,  the  clerks  of  the  fiazoche,  and  the  Enfaris 
sans  aoud  enacted  mystaies,  mMsUties,  soties  and  farces. 
He  made  them,  indeed,  an  instnuhoit  in  his  quarrel  with,  tlve 
pdpacy,  just  as  Phil^pe  Je  Bel  had  made  use  <rf  the  allegorical 
poems  of  Jdian  de  Meung  and  his  felknrs.  Uiider  his  patrohage 
were  produced  the  chief  works  of  Gringore  or  Gringoire  {c.  1480- 
1547),  by  far  the  most  remarkable  writer  of  this  class  of  composi- 
tion. His  Prince  des  sots  and  his  Mystire  de  St  Louis  aie  among 
the  beat  of  their  kind.  An  enormous  volume  (A  conkposition  of 
this  class  was  proddced  between  1500  and  1550.  One  morality 
by  itself,  L'Homme  juste  et  Vkomme  mondain,  contains  some 
36,000  lines.  But  in  1548,  when  the  Confraternity  was  f(Hinally 
established  at  the  H6tel  de  Bourgogne,  leave  to  i^y  ^cred 
sid>jects  was  expressly  refused  it.  Moralitiea  md  soties  dragged, 
on  under  difficulties  till  the  aid  of  the  oentwy,  and  t3ie  farce, 
vhich  is  Immortal,  continuaJIy  affected  nunedy.  But  the  effect 
of  the  Renaissance  was  to  sweep  away  all  other  vestiges  of  the 
medieval  drama,  at  least  in  the  capital.  An  entirely  new  class 
of  subjects,  entirely  new  modes  of  treatment,  and  a  different 
kind  of  performers  were  introduced.  The  change  naturally 
came  from  Italy.  In  the  close  relationship  with  that  country 
which  France  had  during  the  early  years  of  the  century,  Itdian 
translations  of  the  classical  masterpieces  were  easily  imported. 
Soon  French  translaUons  were  made  afresh  of  the  Electra,  the 
Hecuba,  the  Iphigenia  in  Aulis,  and  the  French  humanists 
hastened  to  compose  original  tragedies  on  the  classical  modd, 
especially  as  exhibited  in  the  Latin  tragedian  Seneca.  '  It  was 
impossible  that  the  "  Pltiide  should  not  eagerly  seise  stich  an 
(^port unity  of  carrying  out  its  principles,  and  one  cS  its  members, 
Jodelle  (1532-1573),  devoting  himself  mainly  to.  dramatic 
comporition,  fashioned  at  one*  the  first  tragedy, 
ClSopaire,  and  the  first  comedy,  Eughie,  thus  setting  tngeox 
the  example  of  the  style  of  composition  which  for  two  *B<f 
centuries  and  a  half  Frrachmen  were  to  regard  as  the  cow4y, 
highest  effort  of  literary  ambition.  The  amateur  performance 
of  these  dramas  by  Jodelle  and  his  friends  was  followed  by  a 
Bacchic  procession  after  the  manner  of  the  ancients;  which  caused 
a  great  deal  oi  scandal,  and  was  represented  by  both  CathcAes 
and  Protestants  as  a  pagan  orgy.  The  CW>piUee  is  remarkable 
as  being  the  first  French  tragedy,  nor  is  ft  destitute' of  merit. 
It  is  curious  that  in  this  first  instance  the  curt  antithetic 
ffrixoiiiMa.,  which  was  so  long  characteristic  of  French  plays  and 
plays  imitated  from  them,  and  which  Butler  ridicuks  in  his 
IHalogue  0/  Cai  and  Puss,  already  appears.  There -appears  also 
tihe  grandiose  and  smooth  but  stilted  declamatian' which  came 
rather  from  the  imitation  of  Seneca  than  of  Sophocles,  and  the 
tradirion  of  which  was  never  to  be  lost.  CliopSin  'wbs  followed 
by  Didon,  which,  unlike  its  predeceisor,  is  entirely  in  aiexandrines, 
and  observes  the  regular  alternation  of  masculine  and-  feminine 
thjnncB'  Jodelle  was  followed  by  Jacques  Grfivin  (1540 1^^570) 
with  a  Mort  de  Cesar,  which  shows  an  improvement  in  tragic  art, 
and  two  still  better  comctUes,  Les  &alHs  and  L&  Tresvriinhy 
Jein  dc  la  TaaUe  (x54»*i6aS>t  wfaoi  maede  'sdU  Juther  piwites 
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iS:*  book  fiqiwlly-.nnuMrlable  ia  mAttWiand  i(iifonn,'in  ^aixwa- 
stances  and  •ui,Railit.  It  is  the.  fiist  jeaU^  great  'OoiQpQsitiqn 
in  u-giBuentative  Fi%ncb  prose.  Its  sevm^'Iogjc  9ad,  careful 
arraogeiDent  bad  as  mudj  influeiuv  on  the  manna-  of  futujre 
thought,  both  in  France  and  the  other  rogionfi  whither  its  wide- 
spread popiU^rity  carried  it,  as  its  style  had  on  the  expression 
of  such  thought.  It  was  the  work  of  a  man.  of  only  seven-and- 
twenty,  and  it  is  impossible  to  exaggerate  the  originality  of  its 
manner  when  we  f^emhcr  that  hardly  any  models  of  French 
prose  then  existed  except  tales  and  chronicles,  which  required 
and  exhibited  totally  difierent  qualities  of  style.  It  is  indeed 
probable  that.^^iad  npt  the  Iristifutum  bt^a  first  written  by  its 
authtn  in,lAtin,  and  afterwaxds  translated  by  him,  it  mi^t  have 
had  less  dignity,  and  vigour;  but  it  must  at  tb»  same  time  be 
remember^  thai  this  process  of  composition  was  at  least  equally 
likely,  in  the  bfiods  of  any  but  a  great  genius,  to  produce  a  heavy 
andpedantic  style  neither  French  nor  Latin  ja  character..  Some- 
thing l^e  this  result  w«s  actually  produced  in  sotpe  of  Calvin's 
minor  works,  and  still  more  in  the  works  of  many  of  bis  followecs, 
whose  lumbering  language  gained  for  itself,  in  allusion  to>  their 
exile  from  Francp,  the  title  of  "  style  refugi^."  Nevertheless, 
the  use  of  the  vidgar  tongue  oi;l  the  Protestant,  side,  and  the 
possession  of  ^  work  of  such  importance  written  therein,  i  gave 
the  Reformers  an  immense  advantage  which  their  adversaries 
were  some  tpne  in  neutralizing.  Even  before  the  Institulimt 
Lefgvie  d'Etaples  (i4SS-xS37)  and  GniUaume  Farel  (1489-1565) 
^aw  and  utilized .  tbe  iinportance  of  the  vernacular.  Calvin 
{150Q-1564)  was  much  helped  by  Pierre  Viat  {1511^1571).  who 
WTQte  a  iaxge  number  of  small  theological  and  moral  dialogues, 
and  of  satirical  pamphlets,  destined  to  captivate  as  well  as  to 
instruct  the  lower  p©i^l&  The  more  famous  Beza  (Thfiodpre  de 
Bdze)  (1519-1605)  wrote  chiefly  in  Latin,  but  he  composed  in 
French  an  ecclesiastical  history  of  the  Reformed  churdies  and 
some  translations,  of  the  Psalms.  Maznix  de  Sainte  Aldegopde 
(1530-1 593),  a  gentleman  of  , Brabant,  followed  Viretas  a  satirical 
pamphleteer. on  the  Protestant  side.  On  the  other  hand,  the 
Qitholic  champions  at  &rst  affected  to  disdain  the  use  of  the 
vulgar  loijitgue,  ai^d  their  pamphlete^,  when  they  did  attempt 
it,  vfixc  unequal  to.  the.  t^.  Towards  .the. end  of  the  century 
a  more  depoit  vax  was  wagediTOth  Philippe.  4u  Plessjs  Mor^iay 
(1549-1633;)  ctn  the;  Protestant  side,  whose,  work  is  at  least  as 
much  diiected  against  freethinkezs  and  eoemies  of  Christianity 
in  general  as  against  the  dogmas  and  discipline  of  Rome.  .His 
adversary,  the  redoubtable  Cardinal  du  Perron  (1556-1618), 
who,  originaliy  a  Cahdnist,  went  over  to  the  other  side,  employed 
French  most  vigorously  in  controversial  works,  chiefly  with 
reference  to  the,eucharist.  J>u  Peraon,  W49  celebrated  as  tho  first 
C9utroversialist  ef  the  time^  and  obtained  dialectical  victories 
over  all  comers.  At  the  same  time  the  bishop  of  Geneva^  St 
Francis  of  Sales  (X567-1623),  supported  the  Catholic  side,  pardy 
by  controv^sial  werks,  but  stiU  more  by  his  devotional  writing. 
The  /niroduction  to  a  Devout  I^e,  w^ch,  though  actually 
published  early  in  the  next .  century,  had  been  written  some  time 
previou^y,  shares  with  Calvin's  InstitttUon  the  position  of  the 
most  impQitant  theological  work  of  the  period,  and  is  in  remark- 
able contrast  with  it  in  style  and  sentiment  as  well  as  in  principles 
and  plan.  It  has  indeed  been  accused  of  a  certain  effeminacy, 
the  appearance  of  which  is  in  all  probability  mainly  due  to  this 
very  contrast.  The  x6th  century  do^-not,  like  the  17th,.  dis^ 
tinguish  itself  by  literaiy  exercises  in  the  pulpit.  The  furious 
preachers  of  the  League,  and  their  equally  violent  opponents, 
have  no  Utefary  value. 

i6th'Centmy  .^orfjiists  and  PeUUatL  Wntors.-~t\»  leli^us 
dissensions,  ^utd  political  disturbances  of  the  time  mnild  not  USl 
to  exert  an  influence  on  ethical  and  philosephical 
thought.  .Yet,  as  we  have  said,,  the  century  was 
■no^ , prolific  of  pure  philoso[^cal  .speculation.  ,  ' The 
scholastic  tradition,  thoi^gh  long  sterile,  still  survived,  and  with 
it  the  habit^of  composing  in  Latin  all  worka  in  any  way  connected 
with  philosophy.  The  Logic  oi  Ramus  in  1555  is  cited  asrithe 
first  depart.UJ^e  from  .thjs  luje.  Other  phUosephicaJ '  works  are 
fiew,  a)9d:fhie|ly  express  the  douht  a^d  the'fceethinking  which 


Moa- 


tvere  ^arttcteriatic  of>the  .tlmei  This  ddubt  assumes  the  form 
o£  peaitiwe  ^eKgious  sc^ttcism  only  in  the  Cymbalum  mMuii  of 
Benaventure  des  feiicvSk  A.  rfgnsrkaMe  Btrios  c£  difdogues  vbkh 
ezeited  a  great  stionn,  lind  uitimately  dxove  the  author  tooomnut 
suidd&  Hie  Cymbaltm  mund*  h  a  curious  antid^ntion  of  the 
iSth  century.  The  literature  of  doubt,  however,  was  to  receive 
its  principal  accession  in  the  famous  essays  of  Michel  Eyguem, 
sesgnetir  de  Montaigne  (1533-1592).  It  would  be  a  mistake  to 
imagine  the  existence  of  any  sceptical  propaganda  in  this  chaTm" 
ing  and  popular  book.  Its  principle  is  not  scepticism  but  egotism ; 
and  as  the  authior  wtia  prof oiUidly  sceptical,  thisquality necessarily 
rathei  than  intenti<HiBlly  appears.  Wehavehere  to  deal  only  very 
supei£d4lly  with  this  as  .with  other  famous  books,  but  it  cannot 
be  doubted  that  ft  expresses  the  mental  attitude  of  the  latter 
part  of  the  century  as  completely  as  Rabelais  expresses  the  mental 
attitude  of  the  early  pait.  There  u  ccm^derably  less  vigour  and 
life  in  this  attitude.  Inquiry  and  protest  have  giVen  way  t»  a 
placid  conviction  that  there  is  not  much  to  be  found  out,  and 
that  it  does  not  much  matter;  the  erudition  though  abundant 
is  less  indiscriminate,  and  is  taken  in  and  given  out  with  less 
gusto;  exuberant  drollery  has  given  way  to  timet  irony;  and 
though  neither  business  nor  pleasure  is  decried,  both  are  regarded 
rather  as  useful  pastimes  inddsnt  to  the  life  of  man  than  with 
the  eager  appetite  of  the  Renaissance.  From  the  purely  literary 
point  of  view,  the  style  is  remarkable  from  its  absence  of  pedantry 
in  construction,  and  yet  fat  its  vocabulary  and  [rictuzesque 
brilliancy.  The  £oUower  and  imitatoi:  of  Mooataigoe*  Pime 
Charron  (i54x-s6^),  carried  his  master's  scepticism  to  a  some- 
what more  poutive  degree.  His  principal  book,  De  la  sagesse, 
scarcely  deswves  the  comparative  iprake  which  Pope  has  given 
it.  On  the  other  hand  Guiflaume  du  Vair  (1556^1601),  a  k.wyer 
and  osator,  takes  the.  positive  rather  than  the  negative  side  in 
morality,  and  regards  the  vicissitudes  in  human  afiairs  from  the 
reli^iis  and'  theological  point  o£  view  in  a  series  of  works 
characterized  by  the  special  nlerit  of  the  style  ot  great  <nators. 

The  revolutiooary  aad  innovating  instinct  which  showed  itself 
ini  the  i6th  centuiy  with  refetence  to  church  government  aoid 
doctrine  spread  naturally  enough  to  political  matted.  Thb 
intolerable  disoifdef  of  the  rdigioas  wan  naturally  set  the 
thinkers  of  the  age  ^eniladug  on  tlte  doctrines  <rf  gownment 
in  general.  The  favourite  and  general  study  of  antiquity  heltwd 
this  tendency,  and  the  ^eat  accession  of  royal  power  in  all  the 
monarchies  of  Eur^>e  invited  a  speculative  U  not  a  practical  re- 
action., The  persecutions  of  the  Protestants  naturally  provoked 
a  republican  spirit  among  them,  and  the  violent  antipathy 
of  the  League  to.  the  bouses  of  Valms  and  Bourbon  made  its 
partisans  adopt  almoflt  openly  the  piinci^es  of  democracy-  and 
tyrannicide. 

The  gteatest  political  writer  of  the  age  is  JeaniBodin  (1530- 
^S9^h  viuxt  RSpublique  is  founded'  partly  on  specuhitive  con- 
aderatioiis  like  -the  politicii3  theories  -oS  tfab  andekits; 
and  partly  on  an  extended  hist«rical  inquiry.  iBodin, 
like  most  lawyers  who  have  taken  the  roy^t  aide,  in  forunlioUted 
monarchy,  but  notwithstanding  this,  -he  condemns  leligious 
pisrsecution  and  discourages  slavery. '"  In  his  specolatioiis  on  the 
conn^on  between  forms  of  government  and  natural  causes, 
he  serves  as  a  link  betwreen  Aristcrtle  and  Montesquieu.  On  the 
other  hand,  the  causes  which  we  have  mentioned  made  a  large 
number  of  writers  adopt  <^posite  conclusons.  £tienne  de  la 
Bo£tie  (i530"i565),  the^friend  cf  Montaigne's  youth,  composed 
the  Conire  un  or  Discours  de  la  servitude  volorUaire,  st  protest 
against  the  monarchical  theory.  The  boldness  of  the  protest 
aild  the  affectionate  admiration  of  Montaign6  have  given 
la  Boftie  a  much  hic^er  refAitation  thas-any  extant  work  of  his 
actually  desorves.  HieCof^«»isakindofprizeess^,fullof 
onpty  declamation  borrowed  from  the  ancients,  and  rimwliig  no 
grasp  of  the  practical  conditions  of  politics.  Not  mac^  more 
historically  based,  but  far  more  vigorous  and  original,  is  tbe 
Pranco-Gaiiia  of  Francois  Hotmann  (1544-1590),  a  work  which 
appeared  both  in  Latin  aUd  FresKii,  which  extols  the  aiithority 
of  the  states-general,  r^esenti  then!  as  direct  successor^  of  the 
political  institutions  ot  Ganls  and  Fraidis,  and  xoaiotiUu  the 


Bodla. 


Digitized  by 


Google 


PCH-rriCAL  WRITERS} 


FRENCH  EiraRlATURH 


127 


right  of  insunectfon.   lb  the  Ust  quarter^  the  Century  political 

animosrty  knew  no  bounds.  The  Protestants  beheld  a  divine 
iiistrument  in  Poltrot  de  M6rf,  the  Catlu>Iics  in  Jacques  CLhneAt. 
The  Latin  treatises  of  Hubert  Languet  (1 518-1 581)  and  Buchanan 
formally  vindicated — the  first,  like  Hotmann,  the  right  of  re- 
bellion based  on  an  original  contract  between  prince  and  people, 
the  second  the  right  of  tyraonkide.  Indeed,  as  Montaigne 
confesses,  di-vine  authorization  for  political  violence  was  claimed 
and  denied  by  both  parties  according  as  the  possesion  or  the 
expectancy  of  power  belonged  to  each,  and  the  exrasses  of  the 
preachers  and  pamphleteers  knew  no  bounds. 

Every  one,  however,  was  not  onried  away.  The  literary 
merits  of  the  cfaaiKellor  Michd  de  I'Hdpttal  (1507^x573)  ate  not 
very  great,  but  his  efforts  to  promote  p^ace  and  moderation  were 
unceasing.  On  the  other  side  Lanoue,  with  far  greater  literary 
S^fts,  pursued  the  same  ends,  and  pointed  out  the  ruinous 
consequences  of  continued  dissension.  Du  PleSsiS  Momay'  took 
a  part  in  political  discussion  even  more  important  than  that 
which  he  bore  in  religious  polemics,  and  was  of  the  utmost  service 
to  Henri  Quatre  in  defending  his  cause  against  the  League, 
was  also  Hunuh,  another  author  of  state  papetB.  Du  Vair, 
alr^y  menti(med,  powerfully  assisted  the  same  cause  by  his 
successful  defence  ^  the  Salic  law,  thd  disregard  of  which  by  the 
Leaguer  states-general  was  intended  to  lead  to  the  admission  of 
the  Spani^  daim  to  the  crown.  ■  But  the  foremost  woik'against 

the  League  was  the  famoia  Satire  MiMppte  {1594), 
MSnippU.  ^°  ^  literary  point  of  view  otie  of  the  most  remarkable 

of  political  b()oks.  The  MinippSe  was  the  work  of  no 
single  author,  but  was  due,  it  is  said,  to  the  collaboration  of  five, 
Pierre  Leroi,  who  h^  the  credit  of  the  idea,  Jacques  Gillot, 
Florent  Chretien,  Nicolas  Rapin  (1541-1596)  and  Pierre  Pithou 
(i539~i596).  with  some  assistance  in  verse  ftwn  Passerat  and 
Gilles  Durand.  The  book  is  a  kind  tof  buriesque  report  of  the 
meeting  of  the  states-general,  caUed  for  the  piupose  of  supporting 
the  views  <rf  the  League  in  1593.  It  giires  an  account  <rf  the 
procession  of  opening,  and  then  we  have  the  supposed  speeches 
of  the  ptindpal  characters — the  due  de  Mayenne,  the  papal 
legate,  the  rectcx-  of  the  university  (a  fetotious  Leaguer)  and 
others.  But  by  far  the  most  remarkable  is  that  attributed  to 
Claude  d'Atlbray,  the  leader  of  the  Tiers  Stat,  and  said  to  be 
written  by  Pithou,  in  which  all  the  evils  df  the  time  and  the 
malpractices  of  the  leaders  of  the  League  are  exposed  and 
branded.  The  satire  is  extraordinarily  bitter  and  yet  perfectly 
good-humoured.  .It  resembles  in  character  rather  that  of 
Butler,  who  unquestionably  imitated  it,  than  any  other.  The 
style  is  perfectly  suited  to  the  purpose,  having  got  rid  of  almost 
all  vestiges  of  the  cumbrousness  of  the  older  tongue  without 
losing  its  picturesque  quaintness.  It  is  no  wonder  that,  as  we  are 
told  by  contemporaries,  it  did  man  for  Henri  Quati<e  than  all 
other  writings  in  his  cause.  In  connenon  wfth  politics  some 
mention  of  legal  orators  and  writers  may  be  necessary.  In  1 539 
the  ordinance  of  VillerS-Cotterets  enjoined  the  exclusive  use  of 
the  Frendj  language  in  legal  procedure.  The  bar  and  bench  of 
France  during  the  century  prodiiced,  however,  besides  those 
names  already  mentioned  in  oth^r  connexions,  only  one  deserving 
of  special  notice,  that  of  £tienne  Pasquier  (15^9-1615),  author 
of  a  celebrated  speech  against  the  right  of  the  Jesuits  to  take 
part  in  public  teaching.  This  he  inserted  in  his  great  work, 
Recherches  de  la  France,  a  work  dealing  with  almost  every 
aspect  of  French  history  whether  political,  aatiquuian  or 
literary. 

z6tk~Centtiry  Savants. — One  morti  dtvirion,  and  only  one, 
that  of  sdimtific  and  learned  writers  pure  and  simple,  remains. 
Much  of  the  work  of  this  kind  during  the  period  was  naturally 
done  in  Latin,  the  vulgar  tongue  of  the  learned.  But  in  France, 
as  in  other  countries,  the  study  of  the  classics  led  to  a  vast 
number  of  translations,  and  it  so  happened  that  one  of  the 
translators  deserves  as  a  prose  writer  a  rank  amcmg  the  highest. 
Many  of  the  authors  already  mentiiMied  contributed  to  the 
literature  tif  translation.  Des  Periw  translated  the  Platonic 
dielogUe  L/ysii,  la  Bottle  some  works  of  Xenophon  and  Plutarch, 
du  Vair-cbe  ZVcoriHut/the  In  CtiHfkiMam  txtd  the  Pro  Mitffue, 


Salel  attempted  the  /tiotf,  Belleaa  the  false  Anaa-eomi  Baif  WMue 
plays  of  !PlatttUB  and  Teitence.  Besides  these  Le£dv3ti  d'£tapk4 
gave  a  veirsion  of  the  Bible,  Saliat  one  of  Herodotus,  aikd  LomB 
Leroi  (1510-1577),  not  to  be  confounded  witli  the  part  aUthot 
of  the  MttHppie,  many  works  of  Plato,  Aristotle  and  otbir  Greek) 
writers.  But  while  most  if  not  all  of  these  translators  crwed  the 
merits  of  their  work  to  their  originals,  and  deserved,  much  moiie 
deserve,  to  be  read  only  by  those  to  whom  those  originals  are 
sealed,  JacquesAmyot  (1513-1593),  bishopofAuxerre,  i-yot. 
takes  rank  as  a  French  classic  by  his  translations  '*"^t 
of  Plutarch,  Loagus  and  iSdiodoruK,  Hie-adiniratiiiB.'whidt 
Amyot  etctted  in-  Us  own  time  was  iaimense.  Montaigns 
declares  Uiat  It  was  thanks  to  him  that  his  contcnqwraxMS 
knew  how  to  speak  and  to'  write,  and  the  Academy  in  the  luzt 
age,  though  not  too  much  inclined  to  honour  its  predecessorSr 
ranked  him  as  a  model.  His  Plutarcbj  which  had  an  enonnoui 
influence  at  the  time;  and  coloured  periiaps  more  than  any- 
classic  the'  thoughts  and  writings  of  the  i6th  century,  both 
French  and  English,  was  then  considered  his  masteqncce.  Now-». 
adays  periiaps,  and  from  the  purely  Mteraiy-standpomt,  thatr 
portion  would  be  assigned  to  his  exquisite -version  of  the 
quislte  story  of  Baphnis  and  Chloe.  It  &  needkss  to-  sa|r 
that  absolute  fid^y  and  exact  schdarsMpi  oie  not  the  prer. 
eminent  merits  ol  these  versionSt  -  They'  are  nte  phildogicalt 
exercises,  but  works  of  art, 

Ob  the  other  hand,  Chrnde  Faachet  (1530-1601)  in  twa  anti- 
quarian works,  AntiqviUs  gauloiaes  et  fren^oises  and  VOrigim  de 
la  longue  et  de  la  potsie  fran^ise,  displays,  a  remarkable  crit^c^ 
faculty  in  sweeping  away  the  fables  wiiich  had  encumbered- 
histoiy.  Fauchet  had  the  (for  his  time)  wonderful  habit  >o£ 
conmiHing  manuscripts,  and  we  owe  to  him  fiterazy  notices  of 
many  of  Uie  trouvdres.  At  the  same  time  Francois  Gnid6,  sieui* 
de  la  Croix  du  Maine  (1552-1599),  and.  Antcdiw  Ihiverdier; 
(1544-1600)  founded  the  study  of  faifaliognphy  in  Frande.' 
Pasquier's  Redurekes,  already  allnded.  to,  carrier'  out  the  prin-^ 
ciples  of  Fanehet  indepeikdently,  aiul  besides  treati^  tbe  history, 
of  the  past  in  a  true  critical  qiirit,  supplies  us  with  voliunfnote 
and  Invaluable  iaf  ormaium  cai  contemporary  politics  and  litenir 
ture.  He  has,  moreover,,  the  nmit  whkh  Fauchet  had  not,  oi 
being  an  excellent  writer.  Henri  Estteone  [Stephanus]  (i5^t-< 
1 598)  also  deserves  hotiee  in  this  [dace,  both  for  certain  treatises 
on  the  French  language,  fnll  of  critical  crotchets,  and  also  for 
his  curious  Apologia  pour  HSrodote,  -a  remarkable  book  not 
particularly  easy  to  class.  It  craisists  partly  of  a  defence  of  it& 
noOiinal  subject,  partly  of  satirical  polemics  on  the  Protestant- 
side,  and  is  filled  almost  equally  with  erudition  and  with  the 
bu&3onery  axiA  jatrasie  of  the  time.  The  book,  indeed,  was- 
much  too  Rabelaisian  to  suit  the  tastes  of  those  in  whose  defence 
it  was  composed. 

Tbe  t6th  century  is  somevhat  too  earfy  for  us  to  ^leak  of 
science,  and  sach  science  as  was  then  composed  falb  for  tfae, 
most  part  outside  French  literature.  The  famous  potter, 
Bertiard  Palissy  (1510-1590),  however,  was  not  mudi  less 
skilful  as  a  fashioner  of  words  than  as  a  iashioner  of  pots,  and 
his  description  of  the  difficuities  of.  lus  experiments  in  enamdling, 
which  lasted  sixteen  years,  is  weQ  known-.  Thi  ^at  surgeon 
Ambrose  Parfi  (c.  i5io-r59o)  was  also  a  writer,  and  his  descrip^ 
tioDs  of  his  military  experiences  at  Turin,  Metz  and  elsewhere 
have  all  the  charm  of  the  16th-century  memoir.  The  only  other 
writers  who  require  special  mention  are  Olivier  de  Series  (1531^ 
1619),  who  composed,  under  the  title  of  ThtiUre  d^agrioulitm,  a 
complete  treatise  on  the  various  tqMratioas  of  nual  economy, 
and  ■  Jacques- du  Fouillouz  (1531-1580),  who  wrote  on  hunting 
(La  Vinerie),  Both  became  extremely  popular  andl  wece  frs^ 
quently  reprinted.  ■  !  ' 

iph-Century  Poetry. — ^It  is  not  always  easy  or  possible  to  makd 
the  end  or  the  beginning  of  a  literary  epoch  synchronize  exadtly 
with  historical  dates.  It  happens,  however,  that  for  n^aitthe. 
once  the  beginning  of  the  17th  century  coincides 
ahnost'  exactly  with  an  entire  revolution  in  Frcodi  literatucci 
The  change  of  direction  and  of  critical  standard  given  Fran£<Ha 
de  iMaUwrbe  (zssfri-ifiaB)  to  po^xy  was  to  Jast  for  two  wiliol* 
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centuries,  and  to  detennme,  not  merely  the  language  and  com- 
plexion, but  abo  the  fonn  of  French  verse  during  the  whole  of  that 
time.  Accidentally,  or  as  a  matter  of  logical  conaequence  (it 
would  not  be  proper  here  to  attempt  to  decide  the  question), 
poetiy  faecanie  afanost  synonymous  with  drama.  It  is  true, 
as  we  doll  ham  to  pcont  out,  that  there  were,  in  the  early  part 
of  the  17th  ccotucy  at  least,  poets,  pn^rly  so  called,  of  no  con- 
temptibie  merit.  But  their  merit,  in  itself  req>ectable,  sank  ia 
comparison  with  the  far  greater  merit  of  theii  dramatic  rivals. 
Th6ophiIe  de  Viau  and  Racan,  Voiture  and  Saint-Amant  cannot 
for  a  moment  be  mentioned  in  the  same  rank  with  ComeiUe. 
It  is  certainly  curious,  if  it  is  not  somethiog  more  than  curious, 
that  this  dedine  in  poetry  proper  should  have  coincided  with  the 
so-called  reforms  of  Malherbe.  The  tradition  of  respect  for  this 
elder  and  more  gifted  Boileau  was  at  one  time  all-powerful  in 
France,  and,  notwithstanding  the  Romantic  movement,  is  stillj 
strong;  In  rejecting  a  large  number  of  the  inqMrtations  of  the 
Ronsardists,  he  cer^nly  did  good  service.  But  it  is  difficult  to 
avnd  ascribiiig  in  great  measure  to  his  influence  the  origin  o£ 
the  chief  faults  of  modem  French  poetry,  and  modon  French 
in  general,  as  compared  with  the  older  language.  He  pronounced 
against  "  poetic  diction  "  as  such,  forbade  the  overlapping 
(enjambemmt)  of  verse,  insisted  that  the  middle  pause  should  be 
of  sense  as  mil  as  sound,  and  that  rhyme  must  satiny  eye  as 
wellasear.  Like  Pope,  he  sacrificed  everything  to  "correctness," 
and,  unluckily  for  French,  the  sacrifice  was  made  at  a  time  when 
no  writer  of  an  absolutely  st^weme  order  had  yet  a]f^>eared  in  the 
language.  With  Shakespeare  and  Milton,  not  to  menrion  scores 
of  writers  only  inferior  to  them,  safely  garnered,  Pope  and  his 
followers  could  do  us  little  barm.  ComeiUe  and  Moli^e  unfortun- 
ately came  after  Malherbe.  Yet  it  would  be  unfair  to  this  writer, 
however  badly  we  may  thmk  d  his  influence,  to  dei^  him  talent, 
and  even  a  certain  amount  oi  poetical  ins^nration.  He  had  not 
felt  his  own  influence,  and  the  very  influences  which  he  despised 
and  proscribed  produced  in  him  much  tolerable  and  some  admir- 
able verse,  thou^  he  is  not  to  be  named  as  a  poet  with  Regnier, 
who  had  the  courage,  the  sense  and  the  good  taste  to  oppose 
and  ridicule  his  innovadon&  Of  Malhorbe's  school,  Honorat  de 
Bueil,  marquis  de  Racan  (1589-1670),  and  Franpois  de  Maynard 
(1583-1646)  were  the  most  remarkable.  The  former  was  a  true 
poet,  thou£^  not  a  very  strong  one.  like  his  master^  he  is  best 
when  he  follows  the  models  whom  that  master  contemned. 
Perhaps  more  than  any  other  poet,  he  set  the  sample  of  the 
dassical  alexandrine,  the  smooth  and  melodious  but  monotonous 
and  rather  effeminate  measure  which  Racine  was  to  bring  to  the 
highest  perfection,  and  which  his  successors,  while  they  could  not 
improve  its  smoothness,  were  to  make  more  and  more  monotonous 
until  the  genius  of  Victor  Hugo  once  more  broke  up  its  facile 
polish,  supplied  its  stiff  uniformity,  and  introduc^  vigour, 
variety,  colour  and  datinctness  in  the  place  of  its  feeble  sameness 
and  its  pale  indecision.  But  the  vigour,  not  to  say  the  licence, 
of  the  i6th  century  could  not  thus  die  all  at  once.  In  Th£ophile 
de  Viau  (1591-1636)  the  early  years  <rf  the  17th  century  had  their 
Villon.  Tlu  later  poet  was  almost  as  unfortunate  as  the  earlier, 
and  almost  as  disreputaUe,  but  he  had  a  great  share  of  poetical 
and  not  a  small  one  ot  critical  power.  The  Hoiie  emrag^  under 
whidi  he  complains  that  he  was  bom  was  at  least  kind  to  him 
in  this  respect;  and  his  readers,  after  he  had  been  forgotten  lor 
two  centuries,  have  once  more  done  him  jusrice;.  Racan  and 
Thtophiie  were  followed  in  the  second  quarter  of  the  century 
by  two  schools  which  sufficiently  well  represented  the  tendencies 
of  each.  The  first  was  that  of  Vincent  Voiture  (1598-1648), 
Isaac  de  Benserade  (1613-1691),  and  other  poets  such  as  Claude 
de  Maleville  (i  ^7-1647),  author  of  La  Belle  Matineuse,  who  were 
connected  more  or  less  with  the  famous  literary  coterie  of  the 
H6tel  de  Rambouillet.  Thfophile  was  less  worthily  succeeded  by 
a  daw,  it  can  hutily  be  called  a  school  of  poets,  some  of  whcnn, 
like  Gerard  Saint-Amant  (i594-r66o),  wrote  drinking  smgs 
of  merit  and  oth«  light  pieces;  others,  like  Paul  Scarron  (i6so- 
1660)  and  Sarrasin  (1603?  4?  5?-i654),  devoted  thenuelves 
rather  to  burlesque  of  serious  verse.  Most  of  the  great  dramatic 
authors  of  the  time  also  wrote  miscellaneous,  poetry,  and  there 


was  even  an  epic  school  of  the  most  singular  kind,  in  ridiculing 
and  discrediting  which  Boileau  for  once  did  undoubtedly  good 
service.  The  Pucelle  of  Jean  Chapelain  (1595-1674),  the  unfor- 
tunate author  who  was  deliberately  trained  and  educated  for  a 
poet,  who  enjoyed  for  some  time  a  sort  of  dictatorship  in  French 
litnature  on  the  strength  of  his  forthcmning  work,  ami  at  whom 
from  the  day  of  its  publication  every  critic  of  French  literature 
has  ^reed  to  laugh,  was  the  most  famous  and  perhaps  the  worst 
of  these.  But  Georges  de  Scudliy  (1601-X667)  wrote  an  Alaric, 
the  P^re  le  M.oyne  (1602-1671)  a  Saint  Louis,  Jean  Desmarets 
de  Saint-Sorlin  (1595-1676),  a  dramatist  and  critic  of  some  note, 
a  CloviSf  and  Saint-Amant  a  Afoise,  which  were  not  much  better, 
though  Th€ophiIe  GauUer  in  his  6fo/ej9»ef  has  valiantly  defended 
these  and  other  contemporary  versifiers.  And  indeed  it  cannot 
be  denied  that  even  the  epics,  especially  Saint  Louis,  contain 
flashes  of  finer  poetry  than  France  was  to  produce  for  more  than 
a  century  outside  of  the  drama.  Some  of  the  lifter  poets  and 
classes  ol  poetry  just  alluded  to  ^so  produ<^  some  remarkable 
verse.  Hie  JPrieiaises  of  the  HAtel  Rambouillet,  with  all  theii 
absurdities,  encouraged  if  they  did  not  produce  good  literary 
work.  In  their  society  there  is  no  doubt  that  a  great  reformation 
of  manners  took  place,  if  not  of  morals,  and  that  the  tendency 
to  literature  elegant  and  polished,  yet  not  destitute  of  vigour, 
which  marks  the  17th  century,  was  largely  developed  side  by 
side  with  much  scandal-mongering  and  anecdotage.  Many  of  the 
authors  whom  these  influences  inspired,  such  as  Voiture,  Saint- 
Evremond  and  others,  have  been  or  will  be  noticed.  But  even 
such  poets  and  wits  as  Antoine  Baudouin  de  S€nec6  (1643-1737), 
Jean  de  Segrais  (1634-1701),  Charles  Faulure  de  Ris,  sieur  de 
Charloval  (16x2-1693),  Ajitoine  Godeau  (X605-1673),  Jean  Ogier 
de  Gombaud  (X590-X666),  are  not  without  interest  in  die  history 
of  litcxatute;  while  if  Charles  Cotin  (X604-1683)  sinks  below  th^ 
level  and  deserves  Molidre's  caricature  of  him  as  Trissotin  in 
Les  Femmcs  savantes,  Gilles  de  Manage  (1630-1693)  certainly 
rises  above  it,  notwithstanding  the  companion  satire  of  Vadius. 
M&iage's  name  naturally  suggests  the  Ana  which  arose  at  this 
time  and  were  long  fashionable,  stores  of  endless  gossip,  some- 
times providing  instruction  and  often  amusement.  The  Gvir- 
lande  de  Jvlie,  in  which  most  of  the  poets  of  the  time  celebrated 
Julie  d'Aogennes,  daughter  of  the  marquise  de  Rambouillet,  is 
perhaps  the  best  of  all  such  albums,  and  Voiture,  the  typical  poet 
of  the  coterie,  was  certainly  the  best  writer  of  vers  de  soUitt 
who  is  known  to  ns.  The  poetical  war  which  arose  between  the 
Uranistes,  the  followers  of  Voiture,  and  the  Jobistes,  those  of 
Benserade,  produced  reams  of  sonnets,  epigrams  and  amilar 
verses.  Tliis  habit  of  occasional  versification  continued  long. 
It  led  as  a  less  important  consequence  to  the  rhymed  Gazettes  of 
Jean  Loret  (d.  1665),  which  recount  in  octosyllabic  verse  of  a 
light  and  lively  kind  the  fesUvals  and  court  events  of  the  early 
years  of  Louis  XIV.  It  led  also  to  perhaps  the  most  remarkable 
non-dramatic  poetry  of  the  century,  the  Contes  and  Fables  of 
Jean  de  la  Fontaine  (1621-1695).  No  French  writer  is  better 
known  than  la  Fontaine,  and  there  is  no  need  to  dilate  on  his 
merits.  It  has  been  well  said  that  he  coo^letes  Molidre,  and  that 
the  two  together  give  something  to  French  literature  which  no 
other  literature  possesses.  Yet  la  Fontaine- is  after  all  only  a 
writer  of  fabliauz,  in  the  language  and  with  the  manners  of  his 
own  century. 

All  the  writers  we  have  mentioned  belong  more  orj  less  to  the 
first  half  of  the  century,  and  so  do  Valentin  Conrart  (1603-167 5), 
Antoine  Fureti^re  (1626-1688),  Chapelle  (Claude  Emmanuel) 
I'Huillier  (1626-1686),  and  others  not  worth  special  mention. 
The  latter  half  of  the  century  is  far  less  productive,  and  the 
poetical  quahty  of  its  production  is  even  lower  than  the  quantity. 
In  it  Boileau  (1636-1711)  is  the  chief  poetical  figure.  Next  to 
him  can  only  be  mentioned  Madame  Deshoulidres  (1638-1694), 
GtuUaume  de  Br£beuf  (x6i8-i66i),  the  translator  of  Lucan, 
Philippe  Quinault  (X635-1688),  the  composer  of  opera  libretti. 
Boileau's  satire,  where  it  has  much  merit,  is  usu^y  borrowed 
direct  from  Horace.  He  had  a  rortain  faculty  as  a  critic  of  the 
slashing  order,  and  might  have  profitably  used  it  if  he  had  written 
in  prose.   But  of  his  poetry  it  mjust  be  said,  not  so  much  that  it  is 
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^wd,  as  Ihat^  it  is  not,  mr^tnptABaan  pq^^y  ht:^!,  aadl  tikcMm« 
is  generally       of  aU  tfawe/vribo  foUowed  him. .  ; 

•  lyfhrC^Uury  Pram0.-r-We  ba ve  already  seeq.  how  the.  aaedieval 
theatre  was  £oiiiie4f  and  how  m  (he  second  haUol  the  i6th  centuiy 
it  met  with  a  {ouoidable  rival  in  the  cluNcaA  drama  of  Jodelle 
and  Ganuer-  .  In  myatenea  bad  been  prohibited,  and  with 
the  pi^bition.  (A  the  inyateriea  tJtae  Confratenu^  of  the  Passioa 
Ipat  the  prindinl  part  iu.  xeawn  iac.  eiiatopce.  Hie  other 
bodies  and  sodeties  of  amateur  actors  bad  already  perished,  and 
at  length  the  H6tel  de  Bourgogne  its^,  the  home  of  the  con- 
fraternity, had  been  handed  over  to  a  regular  troop  dt  actors, 
while  compa^fs  strc^ers,  whose  life  has  been  vividly  ducted 
in  the  Roman  comiqne  of  Scarron  and  the  Capiiaim  Fracasse 
of  Tb^ophile  Gajutier,  wandered  all  about  the  proviiKes.  The  dd 
larce  was  for  a  time  maintained  pr  revived  by  Tabaiin,  a  Femarlb* 
able  .-figure  in  dramatic  history,  of  whom  but  little  is  known. 
The  great  dramatic  author  of  the  £rst  quarter  of  the  1 7th  centuiy 
was  AlejaadpP  Hardy  (156(^1631),  who  surpassed  even  Heywood 
,  in  feof^adity*  and  very  oeaily  approached  the  por-r 
V  tentous  productiveness  of  Lo^  de  Vega.  Seven 

huodred  is  put  down  aa  tlb^e  modest  total  of  Hardy's  pieces,  but 
not  mucb  ptoiie.tbfui  a.twentieth  trf.thi^  tndst  in  pidnt..  From 
these  latta:  we  can,  judge  Hajdy.;-  Th^  are  Juardly  up  to  the 
level  of  the  ^orst  y>e(4nieB9  ot  the  contejnporaty  EUsabethao 
theatre,  to  whicba  Wwever,  they  bear  a  certain  resemUance^ 
Marston's  Insatiate  Countess  and  the  wor^t  parts  of  Chapsfian's 
Bussy  d'Ambois  may  give  English  readers  some  notion  them. 
Yet  Hardy  waa  not  totaUy  devoid.  <rf  merit.  He  imitated  and 
adapted  SfMUiUh  .literature^  which  was  at  this  time  to  France 
what  Italiw  was  in  the  .century  b^ore  and  English  in  the  centuiy 
after,  in  the  n«st  indi^(:iin)d^te  manner.  But  he  had  a  consider- 
able command  d  graodihaquent  and  melodramatic  ejqKcasion, 
a  sound  thepiy  if  not  a  sound  practice  M  tragic  writing,  and  that 
peculiar  knowledge  (tf  theatrical  art  and  of  the.- taste  of  the 
Uieatrical  public  which  since  his  time  baa  been  tbe:flpecial  posses- 
sion of  the  French  playwri^t.  It  is  instructive  to  compare  the 
influence  of  his  irregular  an4  faulty  genius  with  that  of  the  regular 
and  precise.  Malheibe.  Froip  Sardy  to  Rotnm  is,  in  point  of 
literary  interest,  a  eat  st^  and  Rotrou-  to  ComeiUe  a 
greater.  Yet  the  theory  of  Hardy  oniy  wanted  the  genius  of 
Rotrou  and  Comeille.to  produce  the  latter.  Jean  de  Rc^rou 
(t6iOTx65o)  haa  been  called  the  French  Marlowe,  and  there  is 
a  curious  likeness  and  yet  a  curious  contrast  between 
'"^*  the  two  poets.  The  beat  parts  of  Rotrou's  two  best 
plays,  Vw^alas  fiM  St  Geneft,  are  quite  beyond  comparison 
in  respect  o£  anytlung.  Uiat  preceded  them»  and  the  central 
speech  of  Uie  last^med  pjlay  will  rank  with  anything,  in 
French  dramatic  poetry..  ,  Omtempcoaiy  with  Rotrou  were 
other  dramatic  writers  of  «>nsiderable  dramatic  importance 
most  of  them  distinguished  by  the  faults  of  the  .Spanish 
school,  its  declamatiuy  rodomontade,  its  conceits,  and  its 
occasionally  prepqsterons  action.  Jean  de  Sd)61andre  (d. 
1635)  has  left  us  a  remaikable  work  in  Tyr  et  Sidon,  which 
exemplifies  in  practice,  as  its  almost  more  remarkable  preface  by 
Francois  Og^er  defends  in  prinople,  the  Englisb-Spaidah  model. 
Th&>idiUe  de  Viau  in  Pyrame  €i  Thisbi  and  in  Pasiphai  produced 
a,  singular  miztyre  of  the  classidsm  of  Ganuer  and  the  extra- 
vagancies of  Hardy.  Scud6ry  in  VAmow  tyrami^  and  other 
plays  achieved  a  considerable  sucoss.  The  MarianM  of  l^istsn 
(1601-1655)  and  the  Sophomshe  <rf  Jean  de  Mfuret  (T604-1686) 
are  the  chi^  pieces  of  tlwir  authors.  Maiiet  resembles  Marston 
in  something  more  than  his  ch<»ce  of  subject.  Another  dramatic 
writer  of  some  eminence  is  Pierre  dn  Ryer  (1606-1648}.  But 
the  fertility  of  France  at  thiq  moment  in  dramatic  authors 
was  immense^  nearly  100  are ,  enumerated  in  the  first  quarter 
of  the  century.  The  early  plays  of  Pierre  ComeiUe 
(1606^1684)  showed  all  the  faults  of  his  contemporaries 
combined  with  merits  .to  which  none  of  them  except  Rotrou, 
and  Rotrou  himself  only  in  part,  jomld  lay  dwn.  Hia  fiist  play 
was  MU^,  a-  coB}edy,  ^d  in  ClitandiVt  a  tiacedy,  he  soon  pto- 
duced  what  may  p^^iapa  be,  Wt  mconveni^^  tahea  aa  the 
tyjMcal  piege  <^,thi9. school  ^.^tidy,.  ;A  full  account.of  Qcno^e, 


joisa^  :be.io4dd  dsewhece..  It'is  auffidknt  to  say  faerp  that  his 
importance  in  French  literature  is  quite  as  grat  in  the  way  of 
influence,  and  eumple  as  in  the  way  4f  intellectual  excellence. 
The  .Cid  and  the  Mentem  axe  re^fiectively  tiie  first  examples  of 
French  Uagedy  and  comedy  whidi  can  be  called  modem.  But 
this  influence  and  example  did  not  at  first  find  many  imitatwa. 
CeraeiUe  was  a  member  of  RicbeUen's  band  of  five  poets.  Of 
the  ather  iour  Rotrou  akuie  deserves  the  title;  the  remaining 
three,  the  prolific  abb£  de  Botsrobert,  GiiUlaume  Colletet  (whose 
most  valuable  wmit,  a  HS.  Lhes  of  Po^,  was  never  printed,  and 
burnt  by  the  Communards  in  1871),  and!  Claude 'de  LettoOe 
(1597-1651),  are  as  dramatists  worthy  of  nojiotice,  nor  were  they 
soon  followed  by  others  more  worthy.  Yet  before  many  years 
had  passed  the  examples  which  .CoroeiUe  had  set  in  tragedy  and 
in  c<miedy  were  followed  up  by  nnquestioaably  the  greatest  comic 
writer,  and  by  <me  who  long  held  Uie  p<ttftion  at  the  greatest 
tragic  writer  of  France.  Beginning  with  mere  farces  of  the 
Italian  type,  ajod  passing  from  these  to  comedies  still  of  an  Italian 
character,  it  waa  in  Les  PrMtenses  ridiadeSf  acted  in  1659,  that 
Moli^  (z62»673},  in  the  TWds  (rf  a  qwctator,  hit 
atlaston"laboniwoom6^"  Tim  ncExt  fifteen  years 
comprise  the  whole  of  bis  best  known  wcnk,  the  finest  ixprmuim 
bcorond  doubt  of  a  certain  class  of  comedy  that  any  literature 
has  produced.  The.  tragic  masterpieces  of  Radne 
(1639-1699)  were  not  far  from  coinciding  with  the 
oomic  masterpieces  of  M<^^re,  for,  with  the  exception  of  the 
remarkable  af  teiigrowth  of  Esther  and  Athalie,  they  were  produced 
chiefly  between  1667  and  1677.  Both  Radne  and  Mdidre  fall 
into  the  class  of  writers  who  require  separate  mention^  Here 
we  can.  only  remark  that  both  to  a  certain  extent  committed 
and  ^kcouiaged.a  fault  which  distinguished  much  subsequent 
French  dramatic  literature.  This  vaa  thitr  too  great  individualix- 
ing  of  one  p«fot  xa  a  chanctei,  and  the  making  the  man  or  woman 
Qothbig  -but  a  Uunderer,  a  lover,  a  coxoomb,  a  tyruit  and  the 
like.  The  v«ty  titles  M  French  plays  show  tUs  influence — th^ 
are  Le  Grandeur,  Le  /oumr,  &c.  The  con4>lexity  of  human 
character  is  ignored.  This  fault  distinguishes  both  Molidreand 
RAcine  from  writers  of  the  very  highest  order;  and  in  espedal 
it  distinguishes  the  comedy  d  MoU^e  and  the  tia«;edy  of  Racine 
from  the  comedy  and  tcagedy  <A  Shakespeare.  In  all  probability 
this  and  other  defects  of  the  French  drama  (which  are  not  wholly 
apparent  in  the  work  of  Molidre  and  ComeiUe,  are  ^own  in 
their  most  favourable  light  in  those  of  Racine,  and  appear  in  all 
their  deformity  in  the  successors  of  the  latter)  arise  from  the 
ri^  adoption  of  the.  Aristotelian  theory  of  the  drama  with  its 
unities  and  other  raArictiOBa»  specially  aa  transmitted  by  Horace 
tbvough  Boileau.  Tliis  adoption  was  much  due  to  the  in- 
fluence the  Frendi  Acadony,  iridch  waa  founded  u&offidally 
by  Conrart  in  1639,  whichreceived  official  standing  six  years  later, 
and  which  continued  the  tradition  of  Malherbe  in  - 
attempting  constantly  to  school  and  correct,  as  the  jumitmr* 
f^raae  went,  the  somewhat  diaorderiy  instincts  of 
the  early  French  stage.  Even  the  Cid  was  formally  censured 
for  irregularity  by  it.  But  it  is  fair  to  say  that  Francois  H^dtiin, 
abb£  d'Aubignac  (1604-1676),  whose  Pratique  du  M/ltre  is  the 
most  wooden  of  tJie  critical  treatises  of  the  time,  was  not  an 
academician.  It  is  difficult  to  say  whether  the  subordinaticm 
of  all  other  daases  of  compositi«m  to  the  drama,  whidi  has  ever 
since  been  diaracteiistk  of  Frendi  literature,  was  or  waa  not 
<hie  to  the  [»edilectum  of  Rididieu,  the  nudn  protector  if  not 
exactly  the  founder  of  the  Academy,  for  the  theatre.  Amon^ 
the  immediate  successors  and  later  contemporaries  of  the  three 
great  dramatists  we  do  not  find  any  who  deserve  high  rank  as 
tragedians,  though  there  are  some  whose  comedies  are  more  than 
respectable.  It  is  at  least  significant  that  the  restrictions  im- 
posed by  the  acadmic  theory  on  the  oomic  drama  were  far  less 
severe  than  those  which  tragedy  had  to  undergo.  The  latter  was 
practical!^  confined,  in  respect  of  sources  of  attraction,  to  the 
dexterous  ooanipolatioa  oi  the  unities;  the  intend  of  a  i^t 
4tt«Luated  ais  mvdi  as  posaibla,  and  intended  to  produce,  instead 
<^  pity  a  mild  ^rmpathy,  mmA  instead,  of  tenor  a  mild  alarm 
(for  the  puriatB  dedtkd  against  Conudlle  that  "admiration.was  not 
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a  track  passion  ") ;  and  lastly  the  composhion  <A  ioAg- tirades 
of  smooth  biit  DKmotonons  verses,  airanged  in  couplets  tipped 
vith  deticatdy  careftd  riiymes.  Only  Thomas  Comeille  (1625- 
1709),  the  inheritm:  of  an  aMfit  tradition  and  of  a  great  name, 
desovei  to  be  ezdepted  from  the  condemnation  to  be  pasBed  on 
the  kflser  tragediaiis  of  tUs  period.  He  was  unkntuiuie  1a 
possessing  his  bzother's'nBme,  tad  m  being.  Ilka  him,  too  volumin- 
ous in  his  onnpoBitioBs;  but  Caifima,  Ariane,  Lt  ComU  W Essex, 
are  not  tragedies  to  be  deqnsed.  On  the  otfao-  hand,  the  names  cS 
Jean  de  Campistron  (1656-1723)  and  I^colas  Fradon  (ifid-j-tepS) 
mainly  starve  to  point  injurious  comparisons;  Jos^h  Francois 
Puch6  (1668-1704.)  and  Antoine  La  Fosse  (1653-1708)  are  of  still 
less  importance,  and  Quinanlt's  tragedies  are  chic%  remarkable 
because  he  -had  the  good  sense  to  give  iip  writing  them  and  to 
take  to  opera-  The  general  excdlence  of  French  comedy,  on  the 
other  hand;  was  mffidiratiy  vindicated.  Besides  the  ^lendid 
sum  of  Molidre's  woi^,  the  two  great  tragedians  had  each.  In 
Le  MaiUur  and  Les  Flaidems,  set  a  capital  example  to  thdr 
succesaois,  whidt  was.  fairiy  fdiowed.  David  Augustin  de 
Brueys  (1640-1733)  and  Jean  Pabprat  (i65o-x72r)  bTought  out 
once  more  die  ever  new  Advocai  PateUn  besides  the-ct^ital 
Grondtur  already  referred  to.  Quinault  and  Campistron  wrote 
fair  comedies.  Florent  Carton  Danconrt  (i66t-i726),  Charted 
Riviere  Dufresny  {c.  1654-1734),  EdmondBoursault  (r638-i'7oi), 
were  all  comic  writers  of  considerable  merit.  But  the  chief  comic 
dramatist  of  the  latter  period  of  the  17th  century  was  Jean 
Francois  Regnaid  (1655-1709),  whose  Jomm  and  Ugatairi 
are  comedies  almost  of  the  first  rank. 

XTtk-Cwtury  Fiction. — In  the  dqurtmeat  of 'literature  which 
comes  between -poetry  and  piose^  that  of  rtmumce-writii^, 
gf^.  the  17th  cehturyy  excepting  ohe  remarluble  de9<etop- 
gSmmaoB.  >Bent^  was.not  veiy  fertile.  It  devoted 'itself  to  so 
maiqr  new  or<diangbd  fornid  of  MteratOre  that  it  had  no 
time  to  anticipate  the  modern  novel.  Yet  at  the  begLoning 
of  the  century  one  very  curious  form  of  ranance-writkig  was 
dUigently  cultivated,  and  its  popularity,  for  the  time  immense, 
prevented  the  introduction  of  any  stronger  style.  It  is  remark- 
able that,  as  the  first  quarter  of  the  37th  century  was  pre- 
eminently the  epoch  of  Sponi^  influence  in  France,  the  distinctive 
satire  of  Cervantes  'should  have  been  less  imitated  than  the 
models  which  Cervantes  satirized.  However  thismay  be,  the 
romances  of  1600  to  1650  form  a  class  of  literature  vast,  iscdated, 
and,  perhaps;  ot  all  snch  dasses  of  literature  most  utterly 
obsolete  and  extinct:  Taste,  affectation  or  antiqudriah  diligence 
have,  at  one  time  or  another,  restored  to  a  just;  and  sometimes 
a  more  than  just,  measure  of  s^utatiui  moftt  of  the  literary 
relics  of  the  past.  RamiaQces  <^  chivalry,  fabliaux,  early  drama, 
Provmcal  poetry,  prose  chroilicles,  have  all  had,  and  deservedly; 
their  refaabilitatots.  But  Polexandre  and  CUopStrt,  ClSlie  and 
the  Grqnd  Cyrus,  have  been  too  heavy  for  aU  the  industry  and 
energy  of  literary  antiquarians.  As  we  have  already  hinted, 
the  nearest  ancestry  which  can  be  found  for  them  is  the  romances 
of  the  Atnddis  type.  But  the  Amadis,  and  in  a  less  degree  it^ 
fdlowers,  although  long,  are  long  in  virtue  of  inddent.  The 
romances  of  the  Cl&*e  type  are  long  in  virtue  of  interminable 
discourse,  moralising  and  description.  Their  manner  is  not 
unlike  that  of  the  'Arcadia  and  the  E»^ma  wiAch  preceded  than 
in  England;  and  they  eipress  in  point  of  style  the  tendency 
which  simultaneously  manifested  itself  all  over  Eun^  at  thia 
period,  and  whose  chief  exponents  were  Congo ra  m  Spain, 
Marini  in  Itidy,  and  Lyly  in  En^and,  Everybody  knows  the 
Carte  de  Tendre  which  originally  appeared  in  CWie,  while  most 
people  have  heard  of  the  ^pherds  and  shepherdesses  who 
figure  in  the  Astrie  (A  Hon<n€  D'Uri£  (1568-1625),  on  the  borders 
of  the  lignon;  but  here  gm^al  knowledge  ends,  and  there  is 
perhaps  no  reason  why  it  should  go  much  farther.  It  is  suffi- 
cient to  say  that  Madeleine  de  Scudliy  (1607-1701)  prindpt^y 
devotes  herself  in  the  books  alxyve  mentioned  to  laborious' 
gallantry  and  hcrmsnrt  La  Calpr^nide  (i6io-x6d3)  in  Gossandn 
«f  CUopdIn  ho  som^ing  which  might  have  been  the  historical 
novel  if  it  had'  been  constructed  on  a  less  preposterous  scale, 
and  Marin  le  Roy  de  Gomberville  (1600-1647)  ^  PoUstandre 


to-monlU^tegB  asid  thdOlogkat  diseiissiens  oh  Jaasetihi  primi^ei, 
while  Pierre  Camus,  bishop  of  Beltey  (r58»^i652),  id  Pal&mhe 
and  others,'  approached  stQl  nearel^  to  the  strictly  tetfi^ous  sior^. 
In  the  latter  part  of  the  century,  the  example  of  La  F<utaiilej 
though  he  himself  wrote  is  poetry,  heaved  td  recall  die  tale- 
(iellers  of  France  to' an  occupation  mtutt  worthy  of  than,  rndtt 
suitable  to  the  gefiiub  of  tbe  SCeratnre,  and  mwe  likely  to  last. 
The  reaction  against  the  ClAie  schocd  produced  first  Madame  de 
Villedieu  (Catherine  Desjardins)  (1632-1693),  a  fluent  and 
facile  novelist,  who  enjoyed  great  but  not  enduring  popularity. 
The  form  which  the  prose  tale  tot^  at  this  period  was  that  of 
the  fairy  story.  Perrault  (1628-1703)  and  Madame  d'Aulnoy 
(d.  1 705)comp(>sed  specimens  of  this  kind  which  have  never  ceased 
to  be  popular  since.  Hamilton  (1646-1720),  the  author  of  the 
well-known  MSmoires  du  comU  de  Grofnoft/,  wrote  similar  stories 
of  extraordinary  merit  in  style  and  ingenuity.  There  is  yet  a 
third  class  of  proae  writing  whidi  deserves  to  be  mentioned.  It 
also  may  jnobaMy  be  traced  to  Spanish  influende,  that  ia  to  say, 
to  the  picaresque  romances  whidi  the  z6th  ahd  17th  centiujas 
produced  in  Spain  in  lai^  numbers.  Tbe  mdst  remarkaUe 
extimple  of  this-is  the  'Roman  totfnqm  ot  die  burlesque  writei* 
Scarron.  Hie  Roman  bow^eois  dAntoini  Furetidre  (16x9-1688) 
also  deserves  mention  as  a  collection  of  pictures  the  fife  of  the 
time,  arranged  in  the  inost  desulto^  manner,'btA  drawn  With 
great  vividness,  observation  and  skill.  A  remarkable  writer  who 
had  great  influence  on  Moli^re  has  also  to  be  mentioned  In  tins 
connexion  rather  than  in  any  other.  This  is  Cyrano  de  BergersC 
(1619-1635),  who,  besides  oMnposing  doubtful  comedies  and 
tragedies,  wrking  political  pamphlets,  and  eierdsing  the  task 
of  literary  critSdaaft  in  object^  to  Scarion'ff  burlesques,  produced 
in  his  HisU&res  eomques  dei  HeUs  ef  emfires  dela  tune  el  du  seMtj 
haU  romantic  and  lu^  satirical  comixidtidlis,  iii  wbi<3i  some 
have  seen  the  ori^nal  of  Gnawer's  Trmiis,  in  #hi(^  others  luv* 
discovered  only  a  not  very  successful  imitation  tof  RabdaiSy 
and  which,  without  attempting  to  decide  these  questions,  may 
fairly  be  ranked  in  the  same  class  of  fiction  with  the  masterpieces 
of  Swift  and  Rabelais,  though  of  course  at  an  immense  distance 
beldw  them.  One  other  woric,  and  in  literaiy  influence  perhaps 
the  most  remarkaUe  of  iti  kmd  in  the  (xntury,  remains.  Madame 
de  Lafayette,  Marie  de  la  Vergne  (f634-i692),  the  friend  of  La 
Rochefoucauld  and  of  Madame  de  S6vign£,  though  she  did  not 
exactly  anticipate  the  modem  novel,  showed  the  way  to  it  in 
her  stories,  the  principal  of  iria^  aie  ZiOde  and  istifl  more  ^ 
Pritutsse  de  Cthes.  The  lattor,  thodf^  a  long  way  from  Uanon 
Leseata,Clar^M,OT  /ones,  is  « Icmger  wuy  stiQ  from  P^tec- 
dMrfre  or  the  Jireadid.  The  novd  becomes  in  it  no  longer  a  more 
or  lees  fictitious  dirooicle,  but  an  attempt  at  lef^t  at  the  display 
of  character.  La  Princesse  de  Cltws  has  never  been  one  of  the 
works  widely  popular  out  of  their  own  country,  nor  perhaps 
does  it  deserve  such  poptUarity,  for  it  has  more  grace  than 
strength;  but  as  an  original  effort  in  an  important  direction 
its  historical  value  is  considerable.  But  with  this  exception, 
the  art  of  fictitious  prose  composition,  except  on  a  small  scale, 
is  certainly  not  one  in  which  the  century  excelled,  nof  are  any 
of  the  masterpieces  whith  it  produced  to  be  ranked  in'  th&  class. 

iTtk-Cenivry  Prow.— If,  however,  this  Was  the  case,  It  cannot 
be  said  that  Frtiidi  proae  as  a  wh^e  was  ui4>K>ductive  at  this 
tin[e.  On  the  ocmtrary,  it  was  now,  and  only  now, 
that  it  attained  the  strength  and  pofection  for  which  bm^mbmm^ 
it  has  been  so  long  renowned,  and  which  has  perhaps,  andum- 
by  a  curious  process  of  compensation,  somewhat 
deterii(Hated  since  the  restoration  of  poetry  t^roper 
ih  France.   The  prose  Malherbe  of  French  literature  was  Jetfn 
Guez  de  Balzac  (1594-1654).   The  writers  of  the  17th  centtxry 
had  practically  created  the  literary  language  of  prose,  but  they 
had  not  created  la  prose  style.   The  charm  of  Rabelais,  of  Amyot> 
of  Montaigne,  and  of  the  numerous  writers  of  tales  and  memoirs 
whom  we  have  noticed,  was  a  charm  of  exuberance,  of  nidvet£; 
<tf  I^uresqiie  effect — in  short,  of  a  mlkture  of  poetry  and  [»x»e, 
rather  than  of  pmse  propet.   SixteendiH^AtUiry  Ftuich  prose 
is  a  delightful  instrument  la  the  hands  o^  meii  and  '^ntam  o^ 
gsoivA,  but  in  the  hands  of  those  wbo  have  not  genius  it  is  full 
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qI  ^cifecU,  and  ui4Bed  is  nenxfy  laacMa^^  NoWr  prose  is 
fWentiaUy,  au  instVumenl  oi  all  work.  The  poe^  who  has  not 
genius  had  li^eUer  not  wnte  at  all;  ,the  prose  writer  often  may 
and  ^metLDoes  ]nu»t  di^>Qns«i  witli  this  jqt^alificatifui.  He  ba^ 
heed,' '  theivfone^  pf  - 4b  suitable  machine,  to  Ivalp  hun  to  perform 
his  task,  and.  this,  machine,  it  is  the  j^ory  q£  Balzac  to  have  don^ 
swre  than  any  other  prison  to  create.  He  produced  himself 
no  great  work,  his.pcuKip«l  ivcitiags  being  letters,  a  few  discourses 
^d  .dissertation?,  and  a  work  entitled  I*c  Socrate  ekrttien,  a 
sort  of  treatise  on  political  tbedqgy.  But  if  the  matter  of  his 
Tor^  is  iwt  of  the  first  io^iwtaince,  it^  maoiiec  iso^ 
valne.  Instead  of  tbeeiidlessdi£hisenes5ofthepreceding  century, 
its  ill-formed  oc  ratlier  unformed  sentences,  and  its  haphazard 
periods,  we  find  clauses,  sentences  and  paragraphs  d^tinctly 
phumed,  sh^^ed.  balanced,  a  cadence  introduced  which  is 
rhythmical  but  not  metrical,  and,  in  short„pro^  which  is  written 
knowingly  instead  of  the  prose  which ,  is  unwittingly  talked. 
It  ha^  been  well  said  of  him  that  he  "  UrU  pour  icrue  "',  and 
such  a  man,  it  is  evident,  if  he  does  nothing  else,,  sets  a  valuable 
example  to.those  who  write  because  they  l^ve  something  to  say. 
VqUwB  seconded  Balzac  without  much  intending  to  do  so. 
His  prqoe.  style,  also,  chiefly  contained  in  letters,  i#  lighter  than 
that  of  hia  (sontemporary,  and  helped  to  g^n  for  Frendb  prose 
^  tiaditipa  of>  vivadt^r  and  ^>arkle  which  it.  has  always 
possessed,  as  wdl  as  that  of  correctness  and  grace. 

tytk^enUtry  History, — lu;  historical  composition,  especially 
in  die  department  of  memoirs,  this  period  was  exceedingly  richu, 
At  last  there  was  written,  in  French,  an  entire  history  of  France. 
The  author  w^  Francois  Eudes  de  M£zeray  (1610-1683),  whose 
work,  though  pot  exhibiting  the  perfection  of  style  at  which  some 
of  his  contemporaries  had  already  arrived,  and  though  still  more 
or  less  uncritical,  yet  deserves  the  title  of  history.  ,  The  example 
was  followed  by  a  large  niunber  of  writers,  some  of  extended 
works,  some  of  histories  in  part.  M^ray  himself  is  said  to 
hare  had  a  cqnsideraUie  share  in  tjhe  HiOotre  du  roi  Henri  k 
^and  by  the  archbi^op  P£r£fixe  (1605-1670);  Louis  Maimbou^ 
(e6io-i6S6)  vrote  histories  of  the  Crusades  and. of  the  League; 
Paul  Fellisson  (i634~i<^3)  save  a  histiny  of  Louis  XIV.  and  a 
more  valuable  Mimoirfi  in  defence  of  the  superintendent  Fouquet. 
Srill  later  in  the  century,  01  at  the  beginning  of  the  next,  the 
PSre  d'Or]tens.(^l^~'^^^)  wrote  a  history  of  the  revolutions 
of  England,  the  P^re  Daniel  (1649-1728),  like  d'Orl^os  a 
Jesuit,  composed  a  lengthy  lustory  of  France  and  a  shorter  one 
on  the  French  military  forces.  Finally,  at  the  end  of  the  period, 
comes  the  great  ecclesiastical  history  of  Claude  Fleury  (1640- 
1733},  a  work  which  perhaps  belongs  more  to  the  section  of 
Audition  thftn  to  that  of  history  proper.  Three  small  treatises, 
Iwwever,  coiqpoa«d  different  authors  towards  the  middle 
part  el  the  century,  supp^  r^narkable.  instances  of  prose  style 
in  its  appUcatiou  to  Instoiy.  Hiese  aia  the  Cot^uroHotu  du 
comte  de  Fie^que,  writtMi  by  the  famous  Cacdinal  de  Rets 
(1613-1679),  the  Conspiraiion  de  Waistein  of  Sarra^n,  and  the 
C&tyuration  des  Espagnols  cotUre  VenisSf  composed  in  1673 
by  the  abb£  de  Saint-R^  (1639-1693),  the  author  of  various 
historical  and  critical  works  deserving  less  noUce;  These  three 
works,  whose  similarity  of  subject  and  successive  composirion 
at  short  intervals  leave  little  doubt  that  a  certain  amount  of 
intentional  rivalry  animated  the  two  later  authors,  are  among 
the  earliest  and  best  exan^des  of  the  monographs  for  which 
French,  in  point  of.  grace  of  style,  and  lucidity  of  e]qx}sition, 
has  long  been,  .the  most  aw^cessful  vehicle  al  eq>ressi(Hi  among 
European  langwiges.  Among  other  writers  of  history,  as 
distinguished  from  n^moirs,  need  mly  be  noticed  Agrippa 
d'Aubign6,  whose  Histoire  universale  closed  his  long  and  varied 
list  of  works,  and  Varillas  (1634-1696),  a  historian  chiefly 
remarkable  for .  his  extrerqe  untrustworUiiaess.  In  point 
memoirs  and  co^ee^wndence  the  period  is  hardly  less  fruitful 
than  that  which  preceded  it.  The  IUgiftr^s~Jounuutx  of  Pierre 
de  r£toile  (iS40-x6zi)  consist  of  a  diary  something  of  the  Pepys 
character,  k^t  for  nearly^  forty  years  by  a  persMi  in.  high  official 
en^ptoyment  The  ntemcars  of  Sully  (1560-1641),  published 
under  a  curious  title  too  long  to  quote,  date  also  from  this  time. 
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.  Henri  IV*  UinseU  has  left  a  eonsj^^ble  coTre^ndonce, 
which  is  not  destitute  of  literary  merit,  though  pot  ^eiqual  to  the 
memoirs, of  his  wife.  What  are  commonly  called  Richelieu's 
MemoifJS  wer^  probacy  written  to  hfis  order; ,  his  Testament 
^tf^t^HC  may  be  his  own.  Henri  de  Rohan  (1579-1638).  has  not 
memoirs  of  the  first  value.  Both  this  and  earlier  times  found 
chronicle  in  the  singula):  Historiettes  of  G^dMn  Tallemant  des 
R£aux,(i6i9-i69o),  A  oUlection  of  ^ecdotes,  frequently  scandal* 
pus,  reaching  from  the  rimes  of  Henri  IV.  to  those  of  Louis  XIV., 
to  which  may  be  joined  the  letters  pf  Guy  Parin  (1602-1676). 
The  «arly  years  of  the  latter  mo|uuxh  and  the  period  of  the 
Fronde  had  the  cardinal  de  Reta  himself,  than  whom  no  one 
was  certainly,  better  qualified  for  lustorian,  not  to  menUon  a 
cmwd  of  othiMis,  of  wluiim  we  may  mention  Madame  de  Motte* 
ville  (1621-1689),  Jean  H^rault  de  Gourville  (1625-1703), 
Mademoiselle  de  Montpensier  ("  La  Grande  MadepoiseUe  ") 
(1627-1693),  Conrart,  Turenne  and  Mathieu  Mol6  (1584-1663), 
Francois  du  Val,  marquis  de  Fontenay-Mareoil  (1594-1655), 
Amauld  d'Andilly  (158^1670).  From  this  time  mejnoirs  and 
memoir  writers,  were  ever  multiplying..  The  queen  of  the^n 
all  is  Madame  de  Sevigp6  (1636-1696),  on  whom,  as  on  most  of 
the  great  and  better^koown  writes  whom  we  have  had  and  shall 
have  to  mention,  it  is  impos^ble  h«e  to  dwdl  at  length.  The 
last'  half  of  the  century  produced,  erowda  of  similar  but  inferior 
writers.  Ttw  memoirs  of  Roger  da  Bussy-Rabutin  (1618-1693) 
(author  of  a  kind  of  scandalous  chronicle  cHXed  Histoire  amou- 
reuse  des  Gflnies)  and  of  Madame  de  Maintenon  (1635-1719) 
perhaps  deserve  noUce  above  thejothers.  But  this  was  in  truth 
the  style  of  composition  in  which  the  age  most  exceUed.  MeOM^r- 
writing  became  the  occuparion  not  so  much  of  persons  who 
made  history,  as  was  the  case  from  Co  mines  to  Retz,  as  of  those 
who,  having  culti^e,  leisure  and  opportunity  of  observarion, 
devoted  themselves  to  the  task  of  recording  the  deeds  of  others, 
and  still  more  pf  regarding  the  incidents  of  the  busy,  splendid 
and  culUvated  if  somewhat  frivolous  wcold  of  the  court,  in  which, 
from  the  time  of  Louis  XIV. 's  majjority,  the  pc^tical  life  of  the 
nation  and  ahaost  its  wSiole  histny  were  centeed.  Many,  if  not 
mostf  of  these  writers  were  munen;  who  thus  founded  the  cde- 
brity  of  the  French  lady  for  managing  her  mother-tongue, 
and  jusrified  by  results  the  taste  and  tendencies  of  the  blue- 
stockings and  pr^deuses  of  the  H6tel  Rambouillet  and  similar 
coteries.  The  life  which  these  writers  saw  before  them  furnished 
them  with  a  subject  to  be  handled  with  the  minuteness  and  care 
to  which  they  bad  been  accustomied  in  the  ponderous  romances 
of  the  ClSlie  type,  but  also  with  the  wit  and  terseness  hereditary 
in  France,  and  only  temporarily  absent  in  those  ponderous 
compositions.  The  efforts  <^  Balzac  and  the  Academy  supplied 
a  suitable  language  and  style,  and  the  increasing  tendency 
towards  epigrammatiq  moxali^ng,  which  reached  its  acme 
in  La  Rochefoucaidd  (1663-1680)  and  La  Bruy^re  (1639-X696), 
added  in  most  cases  point  aod  attractiveness  to  thdr  wrirings. 

jjth-CetUury  Philosophers  and  Theotogiarts. — Tothesemoralists 
we  might,  perhaps,  not  inapprppriately  pass  at  once.  But  it 
seems  better  to  consider  first  the  philosof^c^  and  ^^^^^^^ 
theological  develc^ments  of  the  age,  which  must  share 
with  its  historical  experiences  and  studies  the  credit  of  producing 
these  writers.  Philosophy  i»oper,  as  we  have  already  had 
occaaicm  to  remark,  had  faiUierto  made  no  use  <^  the  vulgar 
tongue.  The  i6th  century  had  contributed  a  few  vernacular 
treaUsee  on  logic,,  a  considerable  body  oi  political  and  ethiod 
wriUng,  and  a  good  deal  td  sc^tical  speculation  of  a  more  or 
less  vague  character,  continued  into  ow  present  epoch  by  such 
writers  as  Francois  de  la  Mothe  le  Vayer  (1588-1673),  the  last 
representative  of  the  orthod<a  doubt  of  Montaigne  and  Charrpn. 
But  in  metaphysics  proper  it  had  not  dabbled.  The  17  th  century, 
on  the  contrary,  was  to  produce  in Ren6 Descartes  (1596-1650),  at 
once  a  master  of  prose  style,  the  greatest  of  French  philosophers, 
and  one  of  the  greatest  metaphysidans,  not  merely  of  France 
and  of  the, J 7th  century,  but  of  all  countries  and  rimes.  Even 
before  Descartes  there  had  been  considerable  and  important 
developments  of  metaphysical  speculaUon  in  France.  The  first 
eminent  philost^her  of  Firench  l^rth  was  Pierre  Gassendi  (1593- 
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1655).  Gassendi  devoted  himseS  to  the  mainteAane^  of  a 
modernized  form  ^  the  Epkurean  doctrines,  but  he  wrote  mairdy, 
if  not  entirely,  in  Latin.  Another  scq>tical  phiI<»opfaer  of  a  less 
scientific  character  was  the  ohysidst  Gabriel  Naud6  (1600-1653), 
who,  like  many  others  of  the  phflosophers  of  the  time,  waA 
acciued  of  atheism.  But  as  none  of  these  coiild  approach 
Descartes  in  phikxK^hical  power  and  originality,  so  also  none 
has  even  a  fraction  of  his  importance  In  the  history  of  Frendi 
literatiue.  Detcartes  stands  with  I^to,  and  possibly  Berkeley 
and  Maldnrwche,  at  the  head  of  all  pldlcw^hets  in  ie^)M  <^ 
Myle;  nod  in  bis  case  the  ^eDence  is  far  more  remarkable 
than  in  others,  inasmuch  as  he  had  absolutely  no  models,  and 
was  forced  in  a  ^reat  degree  to  create  the  language  which  he 
used.  The  Discours  dt  la  mithode  is  not  only  one  of  the  epoch- 
making  books  of  philosophy,  it  is  also  one  of  the  epoch-making 
books  of  French  at^e.  The  tradition  of  his  clear  and  perfect 
expression  was  taken  up,  not  merely  by  his  philosophical  disciples, 
but  also  by  Blaise  Pascal  (1623-1663)  and  the  school  of 
Fort  Royal,  who  will  be  noticed  presently.  The  very  genius 
of  the  Cartesian  philosophy  was  intimately  connected  with 
Uiis  cfeamesB,  distinctuess  and  severity  of  style;  and  there  is 
sometlung  more  than  a  fandful  contrast  betwera  these  literary 
diaractertetics  of  Descaxteft,  on  tbe  '<^  band,  and  the  elalxwate 
qdendour  of  Bacon,  the  knotty  and  crabbed  strength  of  Hobbes, 
and  the  commonpla^  and  ahnost  vulgar  riovenliness  of  Locke. 
Of  the  followers  of  Descartes,  putting  aside  the  Port  Royalists, 
by  far  the  most  distinguished,  both  in  philosophy  and  in  literature, 

is  Nicolas  Malebranche  (r638-i7i5).  His  Recherche 
ll^^l^    de  la  vMtS,  admirable  as  it  is  for  its  subtlety  and  its 

consecutiveiness  of  thought,  is  equally  admirable  for 
its  elegance  Hi  style.  Malebranche  cannot  indeed,  like  his  great 
master,  daim  absolute  originality.  But  his  excellence  as  a 
writer  is  as  great  as,  if  not  greater  than,  that  of  Descartes,  and  the 
Recherche  remains  to  this  day  the  one  philosophical  treatise  of 
great  length  and  abstniseness  which,  merely  as  a  book,  is  deUght- 
fiil  to  read— not  like  the  works  of  ^to  and  Berkek^y,  because 
of  the  adventitious  graces  of  dialojgue  or  descripticni,  but  from 
the  purity  and  grace  of  the  language,  and  its  admirable  adjust- 
ment to  the  purposes  of  the  argument.  Yet,  for  all  this,  philo- 
sophy hardly  flourished  in  France.  It  was  too  intimately 
connected  with  theological  and  ecclesiastical  questions,  and 
especially  with  Jansenism,  to  escape  suspicion  and  persecution. 
Descartes  himself  was  for  much  of  his  life  an  exile  in  Holland 
and  Sweden;  and  though  the  unquestionable  orthodoxy  of 
Malebranche,  the  strongly  religious  cast  of  his  works,  and  the 
remoteness  <^  the  abstruse  region  in  wfaidt  he  sojourned  from 
that  of  the  controverdes  <rf  the  day,  protected  him,  other  followers 
of  Descartes  were  not  so  fortunate.  HoUand,  indeed,  became 
a  kind  of  dty  of  refuge  for  students  of  philosophy,  though  even 
in  Holland  itself  they  Were  by  no  means  entheify  safe  from 
persecution.  By  far  the  mOst  remarkable  Of  French  philosophical 
Bvl*.      sojourners  in  the  Netheriands  was  Pierre  Bayle 

(164 7-1706),  a  name  not  perhaps  of  the  first  rank  in 
respect  of  literary  value,  but  certainly  of  the  first  as  regards 
literary  influence.  Bayle,  after  jscUlating  between  the  two 
confessions,  nominally  remained  a  Protestant  in  religion.  In 
philosophy  he  in  the  same  manner  oscillated  between  Descartes 
and  Gassendi,  finally  resting  in  an  equally  nominal  Cartesianism. 
Bayle  was,  in  fact,  both  in  philosophy  and  in  religion,  merely 
a  sceptic,  with  a  sceptidsm  at  once  like  and  u^e  that  of 
Montaigne,  and  differenced  both  by  temperament  and  by  drcum- 
Btance — the  scepticism  of  the  mere  student,  exercised  more  or 
less  in  all  histories,  sdences  and  philosophies,  and  intellectually 
unable  or  unwilling  to  take  a  Side.  His  style  is  hardly  to  be  called 
good,  being  diffuse  and  often  inelegant.  But  his  great  dictionary, 
though  one  of  the  most  heterogeneous  and  unmethodical  of 
compositions,  exerdsed  an  enormous  influence.  It  may  be 
called  the  Bible  of  the  i8th  century,  and  contains  in  the  germ 
all  the  desultory  philosophy,  the  illnardered  scepticism,  and  the 
critical  but  negatively  critical  acuteness  of  the  AufkUtrung. 

We  have  sud  that  the  philosophical,  theological  and  moral 
tmdendes  of  the  century,  whidi  produced,  with  the  excq)tion 


of  its  dramatic  triumphs,  all  its  greatest  literary  works,  are  almost 
inextricably  intermingled.  Its  earliest '  years,  however,  bear 
in  theological  matter^  rather  the  complexion  of  the  j^' 
previous  century.  Du  Perron  and'St  Frauds  of  Sales  ^^'^gjj 
survived  until  neuly  the  end  of  its  first  quarter,  and  the 
most  remarkable  Works  of  the  latter  bear  the  dates  of  1608  and 
later.  It  was  not,  however,  till  some  years  had  passed,  till  the 
counter-Reformation  had  reconverted  the  largest  and  most 
powerful  portion  ot  the  Huguenot  party,  and  till  Uie  influence  of 
Jansenluft  and  Descartes  bad  time  to  woric,  that  the  extraordinary 
outburst  of  Galilean  theology,  both  m  pulpit  and  in  press,  took 
place.  The  Jansenlst  controversy  may  perhaps  be  awarded  the 
merit  of  provoking  this,  as  far  as  writing  was  concerned.  The 
astonishing  doquence  of  contemporary  pulpit  oratory  may  be  set 
down  partly  to  the  zeal  for  conversion  of  which  du  Perron  and 
de  Sales  had  given  the  example,  partly  to  the  same  taste  of  the 
time  which  encouraged  dramatic  performances,  for  the  sermon 
and  the  tirade 'have  much  in  common.  Jansenius  himself,  thou^ 
a  Dutchman  by  birth,  passed  much  time  in  France,  and  it  was 
in  France  that  he  found  most  disdples.  These  disdples  condsted 
in  the  first  place  of  the  members  of  the  sodety  of  Port  Royal 
des'Champs,  a  cotefie  after  the  fashion  <ii  the  time,  biit  one  which 
devoted  itself  not  to  somkets  or  madrigab  but  tx>  devotioi^ 
exercises,  study  feuid  the  teaching  of  youth.  Uiis  coterie  early 
adopted  the  Cartesian  philosophy,  and  the  Fort  Royal 
Logic  was  the  most  remarkable'  popular  band-book  JJ^^ 
of  that  school.  In  theology  they  adopted  Jansenism, 
and  were  in  consequence  soon  at  daggers  drawn  with  the  Jesuits, 
according  to  the  polemical  habits  of  the  time.  The  most  di&> 
tinguished  champions  on  the  Jansenist  side  wete  Jean  Duvergier 
de  Hauranne,  abb£  de  St  Cyran(i58i-i643),  and  Antoine  Amauld 
(1 560-1619),  but  by  far  the  most  important  literary  results  of  the 
quarrd  were  the  famous  Prorindaks  of  Pascal,  or,  to  give  them 

their  proper  title,  LeUres  Uriks  d  uh  provincial.      ^  , 

Their  Utentry  importance  conssts,  not  merdy  in  their  '^"^ 
grace  of  style,  but  in  the  implication  to  serious  dbcussfoii  of  th^ 
peculiarly  poHshed  and  quiet  irony  df  which  Fas(^  is  the  greatest 
master  die  worid  has  ever  seen.  TTp  to  this  time  ciontroversy  had 
usually  been  conducted  either  in  the  mere  Mudgeon  fashion  of 
the  Scaligers  and  Saumaises — of  which  in  the  vernacular  the 
Jesuit  Francois  Garasse  (1585-1631)  had  already  contributed 
remarkable  examples  to  literary  and  moral  controversy— or  else 
in  a  dull  and  legal  stj^e,  or  lastly  under  an  envdope!  of  Rabelaisiatl 
buffoonery  such  as  survives  to  a  cohdderable  extent  in  the 
Satire  Minippie.  Pascal  set  the  example  of  combining'  the  use 
of  the  most  terribly  effective  weapons  with  good  humour,  good 
breeding  and  a  polished  stylt.  The  example  was  largdy 
followed,  and  the  manner  of  Voltaire  and  his  followers  in  the  18th' 
century  owes  at  least  as  nmch  to  Pascal  as  their  method  and 
matter  do  to  Bayle.  The  Jansenists,  attacked  and  persecuted  by 
the  dvil  power,  which  the  Jesuits  had  contrived  to  interest, 
were  finally  suppressed.  But  the  Provinciales  had  given  them 
an  unapproachable  superiority  in  matter  of  argument  and 
literature.  Their  other  literary  works  were  inferior, -thougji  stil! 
remarkable.  Antoine  Amaidd  (the  jrounger,  often  called  "  the 
great")  (1612-1694)  and  Pierre  Nicole  (1625-1695)  managed 
their  native  language  with  vigour  if  not  exactly  with  grace. 
They  maintained  their  orthodoxy  by  writings,  riot  merely  agaiipt 
the  Jesuits,  but  also  agdnst  the  Protestants  such  as  the  Per^ 
fitutU  de  la  foi  due  to  both,  and  the  APtdogie  des  CtUhdiques 
written  by  Arnauld  alone.  The  latter,  besides  beiilg  respondble 
for  a  good  deal  of  the  Logic  {L'Art  de  penser)  to  which  we  have 
alluded,  wrote  also  much  of  a  Grammaire  gSnSralc  composed 
by  the  Port  Royalists  for  the  use  of  their  pupils;  but  his  prindpal 
devotion  was  to  theology  and  theological  polemics.  To  the  latter 
Nicole  also  contributed  Les  Vistonna,ires,  Les  Imaginbires  and 
other  works.  The  studious  reduses  of  Port  Royal  also  produced 
a  large  quantity  of  miscellaneous  literary  work,  to  which  full 
justice  has  been  done  in  Sainte-Beuve's  well-known  volumes. 

j/th-CerOury  Preachers. — When  we  think  of  Gallican  theology 
during  the  17th  century,  it  is  always  with  the  famous  pulpit 
orators  of  the  period  that  thought  to  most  busied.   Nor  is  this 
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ui^uet,  for  tbtugt  the  most  i^ikHirinent  ofHhen'  aU,  Jiicque^ 
•B&iigiie  Bounst  (x627->'i704)  was  t'emarkabte  as  a  writer  bt 
-matto'-  iotewW  to  be  leadj  not  merely  as  a  speaker  of  nutter 
intended  to  be  .'heiwd,  this  doi&le  draracter  is  ikot  posftessed 
by  most'  of  ithe  orthodox  tfaeologianfi  dl- the  time;  and  eveii 
BosBuet^  great  bs  is  his  geiUuBj  is  more  (rf  ft  rhetorician  than  of  a 
■philosopher  or  a.  theologian:  Im  no  quarter  was  the  advance  oS 
culture  m6fe  remexhable  in  Ftuace  tbxa  In  the  poi^t.  We  hattf 
already  had  ocowm  to  notice  the'chaiiacteiistics  of  FreUch  pulpStj 
eloquence  in  the  1 5th  and  itith  centuries.  Ihough  this  was  very 
far  from  destitute  of  vigour  and  imagination,  the  political  frenxyj 
of  the  preachers,  and  the  habit  of  introducing  anecdotic  buf-^ 
foonery,  spoilt  the  Sequence  ei  Maillbrd  and  of  Raulin,  o£ 
Boudier  and  of  Rose.  The  powerful  use  which  the  Reformed 
ministers  made  of  the  pulpic  stirred  up  thefr  rivals;  the  advance 
in  sdencc  and  classical  study  added  weight  and  dignity  to  the 
nuLtter'of  their  discourses.  The  improvemeot  of  prose  style  asud 
laagaage.  provided  them  with  a  suitable  instrument,  eoid  the 
poiwth  of  taste  and  refinement  purged  tfadv  sermons  of  ^rcAiaess 
and  bnffootteiy,  of  personal  aOmions,  and  even,  as  the  monardiy, 
became  note  absolute,  of  direct  political  purpbse.,  The  eaiUest; 
exainpleB  <tf  this  improvM  st^  wen  giveh  by  St  Frauds  de- 
■Sales  and  by- fMuiUet,  bishop  ctf  Marseilles  (d.  1653);  but^t 
was  not  till  the  latter  haU  of  the  ccntUry,  when  the  troubles  of 
the  Froa(te  had  completely  subsided,  and  the  church  was  estab-. 
lished  in  the  favour  of  Louis  XIV.,  Uiat  the  full  efflorescence  of^ 
theological  eloqiaenec  took  place.  There  were  at  the  thne  pulpit, 
oratoia  of.cbnsideruble  excellence  in  EngtazKl,  and  peihapsi 
Jeremy  Taylor,  assisted  by  the  genius  of  the  language,  has 
wrought  a  veiof  more  precious  than  any  whidi  the  somewhat 
academic  methods  and  >  limitations  of  tlie  Fhmch  -  teachers 
allowed  them  to^readi.  Bvt  no  coimtiy  has  ever  bean  aUe 
to  show  a  more  magnificent  coacourse  of  orators^  saowd  or 
piofane,  than  tibat  fomed'by  Boasuet;  Ffinelon  (1651-1715),, 
Esprit  FKcfaicT  (1632-1710),  Juka  Mascaron  {i634-J703)> 
Louis  ^ourdaloue  (163^x704),  and  Jean  Baptiste  MassiUon 
(i663r,i742),  to:  whom  may  be  justly  added  the  Frotestaat.' 
divines)  JeanClauds  (16  if^Td^)  and  Jacques  Saurin  (i677^i73<^. 
giifiiii^'  l^echaracteristicsof^  these  were  ditfermt.  Bossuet, 
,^ the  earyeat and  certainly  the  greatest,  was  also  the  most 
universal.-.:  He  "was  not  .merely  a  preacher;  he  was,  as  We  havei 
said,  a  contraveEsial&t^  indeed  somewhat  too  much  of  a  con- 
troversLalist^  as .  his  battle  with  Ffinelon  proved.  He  was  a 
phiJbsophical  or  at  least  a  theologfcal  histotianf  and  his  Diseow's' 
swr  Vhutoih.  unmFsdle  ia  equally  xemuAafofe  from  the  pdnt*  of 
view.-4)f  .theokgy,'  philosopli^,  history  ahd  Hteraturek  Tutning 
to  thecdogical-  politics^  be  wrote  his  PdUique  tifiv  de  fecrUwe 
saintCf  to  .theology  proper  his  MtditaHons  sur  let  £Mngites 
and  hia  ^cvaHcms  aur  leswysttres.  But  his  primapal  work,  after 
all,  is  hia  Orait»ns  Jw^bres.  The  ftmeral  sermon  was  the  special 
oratorical  eaercise  of  the  time.  Its  stdiject  and  character  in- 
vited the  gotgecnis  ifi  somewhat  theatriod  commonplaces,  the 
display  of  hiatoricfd  knowledge:  and  parallel,  and  the  moralizing 
analogic,  in  which  the  age  specially  icyAsxidu  ■  It  must  also  be 
noticed;  .toi  the  credit  ctf  the  preafJiem,  that  such' occasions  gave 
them  on  oppottunity,7arely  nei^eCted,  of  correcting  the  adulation 
which  was  but  too.  f cequently  charactoistic  (A  the  'fisioid.  The 
Spirit  d  these  comiMaitions  is  fairiy  reflected  in  the  most  f amotis 
and  often  quoted  of  tkheir  phtaacs^  tiie  open^.".MeB  is^xea,  Dieu 
seul  est  grand  "  of  Maasillon'*  funeral  diacoiuse  on  Louis  XIV. ; 
and  thoug:h  panegyric  is  necessarily  by  no  means  absent,  it  is 
rarely  carried  beyond,  bounds.  While  Bossuet  made  himsdf 
chiefly  remarkable  in  his  sermons  and  in  his  writings  by  an 
almost  Hebniograndeur  and  rudeness,  the  more  q>ecial  character- 
istics <A  Christianity,  largely  alloyed  with  a  Greek  and  Platonic 
P$aaoa.  '  ^P^^'  dist^yed  themsdves  m  F£nel6u.  lln  pure 
I  literature  he  is  not  less  remarkable  than  in  thedogy, 
politics  ^Ikd  momb.  His  practice  in  matters  of  style  was.admir- 
able»  as  the  univrasally  known  r^^^fna^ue  auffidoitly  shows  to 
those  vho  know  nothing  dse  of  his  writing.  But  hisjtaatey  'both 
in  its  cocrectness  and  its  audadty,  is  perhaps  more  admirable 
stiU-   Despite  of  Malherix,  Balzac,  BoiliBau  and  the  traditions 


of  -  nisaily  a  cefltury,  he  dared  to  sjfeak  ftivoutably  Ronsard, 
and  plainly  expre^ed  his  <ipinion  tha:t  the  practice'  (rf  his'  own 
contanpimiries  and  predecessors  had  crg,mped  and  impovlernbed 
the  French  language  quite  as  much  as  they  had  polished  or  puri- 
fied it.  Thfe  other  doctors  whom  «e  hhve  mentioned  -were  moie 
pnrdy  theological  than  the  accomplished  archbishop  of  Cambrly . 
Fl£dii«r  is  somewhat  faitee  archak  In  style  dum  Boisuet  or 
F<nel<m,  uid  he  is  also  more  d^fitaitely  a  tiKtorician  tbkn  eitfak. 
Mastartm  has  the  <AAec  faildt  of  fmidigal  and  somewhat  indis- 
criminate eruditioQ.  But  the  two  latest^  the  series,  Bourdaloue 
and  Mftssilkm,  had  far  the  greatest  depute  in  their  own  time 
putely  as  orators,  and  perhaps  desen^ed  this  preference.  Tht  diffa-- 
ence  between  the  two  tepeated  that  betw^n  du  Perron  and  de 
Sales;  Bourdaloue's  great  forte  was  vigorous  argument  and 
unsparing  denundation,  but  he  is  said  to  have  been  lacking  In 
the  power  of  influencing  and  afiiectltig  his  hearers.  I£s  attraction 
was  purely  intellectual,  and  it  is  reflected  in  his  style,  which  is 
cieaf-andfoiiciUe,butde8titut«ofwaimthandcelour.  Massillon, 
on  the  other  hand,  was  remarkable  for  his  pathos  and  for  his 
power  of  feuUst&ig  and  influencing  the  sympathies  of  his  hearers. 
Of  minor'  preachers  on  die  same  side,'  Charies  de  la  Rne^  a  Jesuit 
(1643-17^5),  and  the  Pdre  Chemmais  {1652-1680),  according  to  a 
somewhat  i(fie  form  of  nomenclatwfe,  "the  Radne  6f  th6  pulpit," 
may  be  mentioned:  The  two  Protestant  ministers  whom  we 
have  mentioned,  though  inferior  to  their  rivals,  yet  deserve 
honourable  mention  among  the '  ecdesiastical  writers  of  the 
period.  Clairde  engaged  in  a  (Controversy  with  Bossuet,  In 
which-  ^ictofry  is  daimed  for  the  invincible  eagle  of  Meaux. 
Saurin,  by-fisr  the  greater  preacher  of  the  two,  king  cbntinued  to 
occtipy,  send  Indeed  still  oecniHes,  In  the  hliraries  of  French 
Protestants,  the  position  given  to  BMsuet  and  Mas^on  on  tile 
othwude.  ■      ■■  • 

i^f^CmfNfy  Jf^aJlsfr.-^It  Is  neit  surprising  that  the  vodia 
of  Montaigne  uid  Chamm-,  "with  the  immense  popularity  of  the 
former,  should  have  Indined  the  more  thoughtful  minds  in  France 
to  moral  reflection;  eSpedally  as  mady  other  iiifluen<^,  both 
direct  and  indirect,  contributed  to  fvoduce  the  same  result. 
The  constant  tendency  ^oif  the  refinements  in  French  prose  was 
towards  cieamesb,'  ^cdnctness  and  predsion,  the  quaHfi^ 
most  necessary  in  the  moralist,  l^e  characteristics  of  the 
prevailing  philoso[^y,  that  of  Descartes,  pointed  hi  the  same 
direction. '  It  so  happoied,  too,  that  the  times  were  more  favour- 
aMe  to  the  thinker  and  writer  im'  ethical  subjects  than  to  the 
speculator  in  phituop^  propo:,  hi  theology  or  in  politics. 
Both  the  former  robjecta  ntposed  their  cultlvaton,  u  we  have 
scen^'to  the  snqdcion  of  -unotthodoxy;  dnd  to  political  q>ecnla- 
tiott'of  «ny  Idnd  the  r^e  -hf  Richeliea,  and  fftin  more  that  of 
Louis  XTV.,  were  in  the  highest  degree  unfavourable.  No 
successors  to  Bodin  and  du  Voir  appeared;  and  even  in  the 
domain  of  legal  writings,  which  comes  nearest  to  that  of  politicSj 
but  few  names  of  eminence  are  to  be  found.  .    .  1 

Only  the  name  of  Omer-Tal<m  (i5<i5~i6s2)  really  illustrates 
Uie  l^al  annals  of  France  at  this  period'  on  the  bench,  and  that 
of  Olivier  Patru  (1604-1681)  at  the  bar.  Thus  it 
happened  that  the  interests  of  many  di£Ferent  dasses 
of  persons  were  concentrated  upon  morah'zings,  which  wrtOoM. 
to^>Ihdeed  very  <tiffek-ent  forms  in  the  hands  of  Pascal 
and  otho*  grave  and  serious  thinkers  M  the  Jansenist  cbmpleilon 
in  theology,  and  In  thdsevf  Utenuy  courtim  Uke  Salnt-fivroumd 
(1613-1705)  and  La  Rochefoucauhl,  whose  chief  object  was  to 
d^ict  the  motives  and  characters  prominent  in  the  •  briDiant 
and  not  altogether  frivolous  sodety  in  which  they  moved.  Both 
classes^  however,  were  more  or  less  tempted  by  the  cast  of  their 
thoughts  and  the  genius  of  the  language  to  ad<^t  the  tersest 
and  most  epigrammatic  form  of  expres^on  possible,  and  thus 
to  originate  the  "  pemie  "  in  which,  as  its  greatest  later  writer, 
Joubert,  has  said,  **  the  ambition  of  the  author  is  to  put  a 
hook  into  a  page,  a  page  into  a  l^rase,  and  a  phrase  into  a  word." 
The  great  genius  and  adndrable'  style  of  Pascal  iftre  certainly 
not  less  shown  in  his  FtitsSes  than  in  bis  JPronntiates,  thou^ 
perhaps  the  literary  fonn  of  the  former  is  less  strikingly  supreme 
tliatt  that  of  the  latteiv  The  author=Is  more  don^nated  by  Us 
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iSUbKCtt  aqd-dpininatflB  |t  Jess.  Nip^de,  a  fac^pfierifr.wntfr  as 
^well     thiijiker,.      afs4>  Mt  a.cop»id»«ble^  wunbei:  of  .Finif^, 
^wbicb  hav^  about  ti^ip  soipethiiig,iQo»,<rf  the,eB9ay;and,les^ 
,of  tl^e  aplu>n$m.  Thiey  ar^t  bowey^t  though  Q9t  compaEable; 
.  to  Pascal,  excellent     matter  and  style,  and 'go  far  to  justify 
Bayle  in  callijqg  the^^  author  "  L'wie  4^  (tlufi  belles.  c>luoi«9  4^ 
J'Euj^jpe."  ,In  sharp  contrast  with  these  thinJteis,  ;V!ho  .are 
ipvaziably  not  m^y  r9$pec,ters     religion  but  azdeatly  a»di 
avowedly. religiou$>  wha  treat  zqcuraUty,  fi^iQ  the  point  of  view 
pf  the  Bible  and  the  churchy  ther^iap^  side  by  side  with  them, 
or  poly  a  little  Aatei,  4  veiy.  d^fittttot  grwip  <tf  moralisU,  whoset 
wiitinga  have,  hew  u  widely  xead,  aod.who  have  had  aa  great 
[»actjcal  and  li^zaiy  influence  as  perb^  any  other  class 
of  authors..  The  earliest  ta  be  bom  and  the  1^  to  die  of  these 
was  Charles  dp  $aint-Denis,  seigneur  de  saint- Evremond  (16x3-; 

1703)-   SaiBt-fiyremond  was  long  known  rather  %&  a 
'Bnmk^i,  convezsational  wit,  some,  of  whose  good  things  were 
'  h^ded  abo^t  iQ  nianuscript,  or  surreptitiously  printed 
in  foreign  lands,  than  as  a, writer,  and  this  is  still  to  a  certain 
ext;ent  hi^  reputation.   Heiwa^  at  least  as  cynical  as  his  stilL 
bettor  known  oontemporary      Rochefoucauld,  if  not  more  so, 
,,and  he  bad  loss  intellectual  force ^nd  less  nt^nlity  of  charat^., 
-  But  W  wit  was  'Vezy  sreat,  and  he  set  the  example  of  the  tmUiant 
.societies  (tf  the  n^  -centuiy.  Maiqr  of  Saint-£vzemond's 
.{^nted  works  are  pon^naUy  w(^kB  .of,  UteraiyjicritidBm,  but 
moraU^ng  spirit  p»va4e«  ^  o£,them.  No  writftr.Jtad.  a 
greater  influence  on ,  Vokaine,  and  through  Voltaire  on  the 
whole  course  of  French  literature  after  him,   In  direct  Uterajy' 
,  value,  however,  no  coipipanson  can  be  made  between  Saint-i 
£vremond  and  the  author  of  tbe.5«n^effcej  U  moMmes  rnvrtUes.'. 
f rancois,  due  de  la  Rocheifoivraiild  (1613-1^80),  ha«  other  literaiy  | 
pmAm.  claiins  besides  those  of  this  famous  book.  His  Mitnoircs , 
t^fifUfU  •  favourably  judged  by  Ms  contemporaries, 

.and  th^;ar^  still^l^d  to  deserve  no  little  pcaiso  even. 
Among,  the  numerous  and  excellent  woi^  ^  tl^  kind  which  that 
of  memoir-writers  produced-  Bat  while  dbe  Mtntokes  thus 
invite  Qmnpanson,  .the  Uamms  ^  smkma  stand  alone.  Even 
allowing  that  the  mere  publication  of  .detached  i^ections  In 
terse  language  was  not  absohitely  new,  it  had  never  been  carried, 
perhaps  has  never  since  been  cazried,  to  such,  a.  perfection. 
Beside  La  Jtochefoucauld  all  other  writ^  are  diffuse,  vacillating, 
unfinished,  rough.  Not  only  is  there  in  him  never  a  word  too 
much,  but  there  is  never  a  word  too  little.  The  thought  is  always 
fully  e]q>ressed,  not  compressed.  Frequentfy  as  the  metaphor 
minting  or  atojnping  coin  has  bem  applied  to  the<art  of  manag- 
ing  words,  it  has  never  boen  applied  so  appropriately  as  to  the 
maxims  of  La  RQcJiLefoucauld.  The.  form  of  them  is  almost 
beyond  praise,  and  its  «xcellend^,  combined  with  their  imn»ftni»t 
and  enduring  popularity,  have  Irad  a  very  considerable  share  in 
influencing  the  dianw^  o|  subsequent  French  literature.  Of 
.  hardly  less  importance  in  this  respect,  though  ot  ocmstderably 
less  intellectuai  and  literary  individuality,  was  the  translator 
of  Theophrastus  and  the  author  of  the  Csraetirest  La  Bruydre. 

Jean  de  la  Bruydre  <(j645'-i696),  though  frequently 
epigrammatic,  did  iwt  aim  at  the  same  inaedible 
terseness  as  the  author  of  the  Maximes.  His  plan  did 
not,  indeed,  render  it  necesaary.  Both  in  England  and  in  France 
there  had  been  during  the  whole  of  the  century  a  mania  for 
character  writing,  both  of  the  general  and  Theophrastic  Idnd,  and 
<tf  the  histoxical  and  personal  order.  TIk  latter,  of  which  otir 
own  ClaTendcm  is  perh^  the  pnatest  master,  abound  in  the 
French  mmKurs  of  the  period.  The  fonner,;  of  which  the  naive 
sketches  erf  Earle  and  Overbuiy  are  ^glish  examples,  culminated 
in  those  of  La  Bruy&re,  which  are  not  .  only  light  and  easy  in 
manner  and  matter,  but  also  in  style  essentifdly  amusing,  though 
instructive  as  well.  Both  he  and  La  Rocjiefoucauld  had  an 
enduring  effect  on  the  literature  which  followed  them — an  effect 
perhaps  superior  tq  that  exercised  by  any  other  sio^e  work  in 
French,  except  the  Romatt  de  la  rose  and  the  Bssais  of  Montaigne. 
.  j^th-Century  Savants. — Of  the  literature  of  the  17th  txaivay 
there  only  remains  to  be  dealt  with  the  section  ^f  those  writers 
who  devoted  thonselves- to  scientific. pursuits. «  to  antiquaiiaa 


.finidiitioiKtOf  one  fbcm  or-Mkotiber.^  It  was  &k  this  century  that 
litetftOF  cidtkiscttk^Frendi  and  in  French  first  began  tb  be  ki^y 
-composed,  and  after  this  time  we  shall  give  it  a  a^wrate  heading. 
It  was;  very  |az,  however,:. from  attaimng  :the  exctilence^  or 
observing  theiorm;nUch it  afterwards  assinned.  'The  iretitutioa 
of  the  Acadmy  led.  to  various  linguistic  wosks.^ .  One  <rf  the 
earliest  of  these  was  the  Jtemarques  roi  th6  Savoyard  Claude 
■Favrede  Vaygelas  (i5Q$*i65o)i  afterwards  roreditedby  Thomas 
Comeille.  Pellisson  wnriie  a  history  of  the  Academy  itlsetf  wbm 
,iit  had  as  yet  but  ai brief  one.  The  famous '£iraMen;d«  C>d  was 
an  instance  of  the  literary  criticism  of.  the  time  . wlndi- was 
afterwards  repxesenitod. by  Rent  R^nn  (x6ai-x6S7)j:Bonuniqiie 
Boubours  (i62S-J7!09)  and  Ren6.de  Bossu  (xd^i-M^fiSo),  wUk 
.Adrieo  BaBlet  (£649^x706)  has  collected  the  largest  thesaurus 
of  the  subject  in  his  Juganens  des  sava$Us.  Boilcau  eet  tiie 
example  of.  treating  such  subjects  in  verse,  and  in  the  latter  part 
of  the  centucy  R^fiexions,  DiKourses,  C^enaHons,  &ni  the  like, 
on  particular , styles,  literary  forms  and  author^,  became  exceed- 
ingly Qumerouaj  Ini  earlier,  ye^  France  possessed  a  numerous 
band  of  cl^ical  scholars  oi  the  first  rank,  such  as  ScaHger  and 
Caaaubotttwho.did  not  lack  followers.  Buttdl  orabaoat  all  this 
.sort  of  work  was  done  in  Latin,  so  that  it  contdbated  Ut-tk.to 
French  literature  properly  SCHcaUed,.though  the  ttansblMOS  Item 
the  danica  of.I^ct^  Ferrot  d'Ablaneouzt  (x6e6-=-x664)  have 
always  taken.xaidc  vaaoog  the  sokidels  of  Fxaidl  at^.  On  the 
othw  hand,  mathncfatical  studies  wexe  pursued  b^p  persons  <£ 
far  other  tuid  far  gseater  genius,  and^  taking  fsom  this:  Ume 
forward  &  considerable  position  in  education  and  literature  in 
France,  had.  much  influence  on  both.  The  mathematical  dis- 
coveries of  Pascal  and  Descartes  are  well  known.  Of  sdeoee 
proper,'  apart  from  mathematics,  France  did  not  produce  many 
distinguished  cultivators  in  this  century.  ^The  pfailosepby  (tf 
Descartes  was  iM»t  on  the  whole  favourable  to  such  in  vestigationa, 
which  were  in  the  next  century  to  be  pmsued  with  ardour.  Its 
tendendes.  found  mace  congenial  vent  and  are  mote  thoroughly 
e^enqdifiedia  the  famous  quarrel  between  the  Audita 
and  die  Modems.  ThiSfOfltaUaninigin,  was  mainly.  . 
started  in  France  by  Qiules  Peirai^  (leaft-iyoj),  Mvwa 
who  thereby  rendered  much  less  service  to.  Hteratuiie 
than  by  his  cfaBrming  fairy  tales.  The  opposite  side 
was  tak&i  by  BoOeauy  and  the  fight  was  ^temards 
revived  by  Antoine  Houdar[d,  t]  de  la  Matte  (rt7»-i73i),  a 
writer  of  little  learning  but  much  talent  in  various  ways,  and 
by  the  <^brated  Madame  Dader,  Anne  Lefdvre  (t654'r74o). 
Tht  discusfliffli  was  oomiucted,  as  is  well  known,  without  very 
much  knowledge  or  judgment  among  the  dfsputaots  on  the  one 
side  or  on  the  other.  But  at  this  very  time  there  were  in  France 
students  uid  sduAus  of  the  most-  profound:  erudition.  -We 
have  already  menticmed  Fleuiy  and  his  ecderiasdcal  history. 
But  Fleaxy  is  only  the  last  and  the  most  popular  of  a  race  of 
onmivoEous  and  untiring  schdlars,  whose  labours  have  ever  since, 
until  the  modem  fa^hwn  of  first-band  investigstions  came  in, 
furnished  the  bulk  of  historical  and  sc^Iarly  references  and 
quotations.  To  this  century  bekmg  le  Nain  de  Tillemont  (1637- 
r698),  whose  enormous  Hishire  des  emptrewrs  and  Mtmoires 
pom  servir  &  I'histoire  ecdisiasUque  served  Gibbon  and  a 
hundred  others  as  quany;  Charles  Dufresne,  sei^ur  de 
Ducange  (x6i4r>x686),  whose  well-known  glossary  was  oidy  one 
of  numerous  productions;  Jean  MebUlon  (i633*-X707),  one 
of  the  most  voluminous  ot  the  vohuuiaous  Baxedictines;  and 
Bernard  de  Montfauoon  (X655-X74X),  chief  of  all  autfaariUes  of 
the  dry-aSr^nst  kind  on  i^ssical  ardUMology  and  art: 

.  Opening  <^  $he  j8th  Ccn/w^.t— The  beginning  of  the  18th 
century  is  am<mg  the  dead  seasons  of  French  ^literature.  All 
the  greatest  men  whose  names  bad  Ulustrated  the  early  rdgn  of 
Louis  XIV.  in  profane  literature  passed  away  long  before  him, 
and  the  last  if  the  least  of  them,  BoUeau  and' Thomas  Comeille, 
OTily  siirvived  into  the  very  earliest  years  of  the  new  age.  The 
political  and  military  disasters  of  the  last  years  of  the  reign  were 
accompanied  by  a  state  of  thii^  in  society  imfaVoutable  to 
literary  development.  The  devt^on  to  pure  literature  and  philo- 
sophy proper  which  Descartes  and  ConeilU  had  hsqnred  had 
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fifeid'  <Mit,  mif  tkA^devotialtt  ^to  jAifamA  seie^i  ttt'Mdi^gy; 
ftOd'to  It  liSnA  cl  ftefrthiDfclBg  oiptimisia  «rliiich  was  to  iasplnf 
Vokaire  and  t&«  Encydopedlais  imA'smtyet  bMo^c  ftthloittbltt.' 
Pindttii  and  Mkffebnmehe  stiH  8urvived,1>ttt  they  ireM  emtthatiei^ 
tfDy  te^  of  the  last  age,  as  yteal  aksaRlon,  tbM^^  he  lived  tiU 
oettrly  the  mMdle  df'the  ceBtory:  The  characteristic  Hteraty 
figttKs  ofnhe  opimiBgl  ^^an  of  the  pefiod  ate  d'Agtessleati; 
Fbntenelle; 'Siaint-SimoB,  perftoiuges  in  many  wajrs -tiiUiresting 
add  renlailrabte,  but  punly  tvantltioiial  i&  their  characteristics'^ 
Bevbavd  1e  B^yikm  ^c  fbnteneUe  (1657-^757)  fs,  indMd,  perbaps 
the  moA  t^ical  ^RVe  M  the  tinne;  He  was  a  dramatist,  a* 
moMi&t^  a  ii^bMpner;  pbyskal  and  Bie(ai>fay9^c&l>  a  aide,  an 
fabtotfan^  a  pott  and-  a  nitlritt:  Urn  lUuuMr  cf  his  works  is 
dways  eiisy  tad  cn^thil,  iand  tbdr  ibkttctf  tAfely  oontemptible. 

i8lh-C9tUwy  i>0e»y.— ^The  dispiriting  sijgns  shown  during  tbei 
i7tfa  century  by  Fteitch  poetry  jtixipe^  reesliwd  entire  fti^nent' 
In  the  f^wlng'Oge. '  The  t«ro  poets  who  were  wost  promteent 
at  th«  0|&eiling  of  the  period' were  tile  atM  de  Ghat^en  ^163^ 
17  20)  aAd  the  marquis  de-ta  Fare  (1644-1 7 1 2),  poetical  or  rather 
ver^yiiJg  t#fD&-wh(»  urt  alwiarys  ^oted'togeth«r.  They  wefe 
both  m«n  wbo  lived  to  a  great  age,  yet  tbeir  cbaractcftistics  ate 
rather '  those  e$  their  fatter  than  of  (heir  earHer  contemporaries. 
Hie^  derive  OH' the  o6«  hand  frote  the  Somewhat  trifling  school 
<A  Voitur^;  od!  the  otb^'fram'the  Batt^icsect  of  Saint-Amant;: 
a»d  thtty  succeed^  tft  unitiag  the  Inferior  QttaUties  of  both  with 
tlt«  f^ampttd  a»d-impoiMiMked  tikough  itegant  Styl^  ot'whlch 
^teddii  - had  osittpliBJoed.  '  Their' CMttpoeiuobs  atfr  as  a  nile 
lyriecl.  as'  tyiieal  poetry  was  underBtood  aftdr  che  days  of  Ma(- 
herbfrUhttti^  io  say,  quStmlns  ^  t&e  kjnd  ri<fic&led  by  Mottdie, 
wbd  Pbidstrie  odes,  which  have*  been  justtly  d^tiribed  sis  mado 
up'df  alMandri&es  alter  the  manner  of  Bbiteaa  cot  upiislto  shorter 
or  longer  linigchs.'  iH)ey'wen^f«ll6wed,  howerer,  by  the  ono 
poet  Who  Mcceeded^  in  'pvodudfag  sonrethiag'  Msemblhoig  poetry 
•  in  this^ificfa^  stylo,  J.  B.  Kotisseaa  (J671-174T). 
ig^^ggaa,  iCtousseaU, 'Who  in  some' re^MCCS  was  nothing  so  little 
asareli^ous-poet.'mistieTertheleSBStrenglyinfloenced, 
as  Ilfor6t  bad  beed,  bythe  Fsabns«l  Dsvid.  Oifet  and  hitf 
G4imttpa3kpaihxps  less  destitifiM  0!  tftat!  spirit  than  the  work 
of  aay  othss  poet  ol-  tbe  century  exocpti^g' .Aoidrt  CMnier. 
Rousfc^ir<  Ms  ataiy  on  ecrtvemdy  -UKcakSai  v^ffimttaitMt^ 
bsv&U'in  this  respectj  too,;  resemUaaott  ilo  Maiot. '  Le  ErsK 
de-'Pompignan  (1709-1784),  to  whom  iVottaire^ ' laril-known 
snr^rstnit^  an  boti  aitogethcr  jlist ^  and:  Louis  Radne  ( 1 69^-1 763), 
who 'wr<rt:e'  plous>and  ahogeCherlfoisotten  poeitis,  behmged  ta 
the  satnei^tkal  8Cho61;^thiHkgh  both  the  style > and xostter  of 
Ratisfae  aie  sticongly -tinctured  by  his.  Port  Royalist  Sympathies 
and  ,edu<!atkiD.'-  Lifter  verse  was  lepKBented-  in  the  'iBtfa: 
centoiy  by  -tihe  lohg-iHved  Samt-AiriaiKe'  (1643*1742);  Jjy  Gentil 
BerliBid  (i7io*k77^vl9theAbb£(aftcfwardacaitttiuaUdefiemi8 
(i7«3^794)(  by  Claude  Josei^  Dacat  (1^3^1780),  byi  Antjoine! 
Biartin.(i:73a-^i790>  and  by  Evasiate  de  Fteny  (1753*^814),  the 
last^fthe- most'  vigonnis^  but.  all  somfewfaait  ■deaeEiring -the  teaim 
ip[^BAtaDanAtiiwlmi»MditParMa$se,  .ThejannalbndifiiQiDS 
of 'Sniat'^Aaaant  be^'a  aimUar  adwc^  ot'AaaeBBifBiic  songsten^ 
wWch^  T^nreseo^ed  in  turn  b^r  Cfaatks  BVaagtria  Fanard  (167^ 
1765)1  Charicb  Coll£  '(z709r«i783)^  Armand  Gottff6  <i775-^ia45), 
aaidMaK^ABta{ne-MadkeiiieDeSaugierK(i7?>^z6a7),l«l  directly 
to'the  best  of  ail  sucb  writers,  66rahger.  To  this  dass  Booget 
de  Lisle  (1760*^1836)  perhaps  aIso  belongs;  thoi^  his  niost 
famoua  cdihpeaitioa,!  the  MiarseilUisey  Is'trf.  a  diSotcnt  staihp. 
Nor  is  thewooimtiof  the  light  ven^ol  tfaeiSth  cebtury  coonplete 
withoat  veferenbeto  a  longsnceesflfon  o£  fabid  writers,  who,  in  aa 
uhbrokai  chain,  f^nnect  La  Fontafine  in  the  I7tfa  cebtuiy  with 
Viennst  inilKLifiUL  :  None  erf  the  links,  bowev^,  of  this chfttn> 
with  the -earoeption  of  Jean  fkim.Flo^^  (1759*1794)' deserve 
much  attdntioiu  The  unitferBal  ^^^yiOt  Voltaue 
(i694f^7;fi)  sh6w*d  itsdf  la  his  poetical  poodu^on^ 
iio:less>thaain  hiaotfaAr  wlvks,  and  it  is.t>0rhap&  not 
least  Tetnarbabltt  in  verSe.  It  i&  impossit^  nowadays  %o  regard 
the  Menriddt  ns-anythiag  but  a  hiigUy  -suotesafiul  pifte  peeta, 
but  'thdiUiitcsque  epicof  La  P-uc^^  ^scrtidttiUe  asiit  may  be 
f  nun  the  mosal  point  of  view,  is  gqnarkabte  (SiOugh.  as  ^eratucet 
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-Thf^  epistfe-and^satiirMar*  among  the  best  of  their  Ubd,  the 
vcne  takfr  arte  hi  diLe  iamb  way  admir^e,  abd  the'q>lgiams,' 
inapvon^tiis,  uid  «h4rt  mfei^laiteoiis  poems  generally  sie  the 
m  ^ut  iiUt^  'vi  'rtn/t  which  is  not  poetry,  Tbe  Aiq^omanift 
of '^0  century  eit^d<Nl  into  poetry,  and  die  Swons  tA  lliomaDB 
set  the 'example  of «  whote  library  ' of  tedioxis  descriptive  verse, 
which  in  it»  tum  peV^nged  Trance  apoo  EnglAjid  by  producing 
or  helling  to  produofr  English  poems '  of  the  Datwih  schooL 
The  first  of  Uiese'descriptiTe  periormances  was  the  Saisont' 
of  Jean  Francois  de  Saint-Lambert  (t7T6-*r6o3),'  Identical  in: 
title  with  Its  SKodel,  but  of  infinitely  Ibferibr -valu&  Saint- 
Lainbert  was  followed  by  Jacques  Delflltt' (1738-1^13)  in  Les 
JanUm,  Antoine  Marin  le  Mtsrve  (tf^-'xjgs)  in  Les  Pastes, 
and  Jean  Antoine  Roncher  (1745-^794)  In  Les  iitnt.  In(teed, 
evetytfatng  that  COQld  be  described  was  seised  upon  Iqr  diese 
describees^  DeUUealstrtnuMlated  -tbe  GeargUs,  aadflor  a  tbns 
was  the  gfeatest>  living  poet  «i  Fnnoe,  the  title  behig  oady  div 
poted  by  Bscottdiard  ie- Bnm  (x7t9»t8b7),  a  lyrist  and  ode- 
writer  of  the  school  of  J.  B.  Rousseau, 'bnrtnot  destituteof  energy.' 
llie 'only  other  poets  until  Chiider  who  deserve  -notice  axe 
Nicolas  G^Tert  (i75i-i7»o)— ^^he  R«ich  Chatterfon,  or  per- 
haps rather  the  French  Oldham,  who  died  In  a  workhouse  at 
twenty^nine  after  producing  some  ' vigorous  satins  and,  at  the 
point  of  deatb,  a:n  6le|^  of  great  beauty;- Jaoqu^  Chaiies  Louis 
CUnchaat  de  MaiWtre  (i73><-i767]!)  =anotAer  short-lived  pott 
whMe  Ode  to'tbc  Satt  "  has  a'  certain  sta^ettness;  and  jeaa 
BapdsteOtessbtCi7o9-'T777),tlraauthorof  Var^ysTf  and  of  othM 
poems <rf  the  lighter -ogder,  wlklch  arinot  Ssr,  if.at  all^  bdowthe 
lovd- of  'Vdtaire.  Aiidr6-ChtB{ev  <  176  2*^1794)  stands  oiiahr. 
far  apart  from'the  art  of  his  aentsry,!  though  the  strong 
chain  of  custom,  and  Mi  oariy  death  hf  the  guiHoUne,  prevented 
Mm  from  bntakii^  finally  through  the  leaftrainte  b£  its  language^ 
and  its  vcvllficatiea:  Cbinier,  ludf  a  Qivik  by  bkwd,  was  wholly 
dne  ia  dpMt  uid  Bcntinent.  The  manner  of  his  "verses^  the  very 
air  which  surrounds 'tii«n  and- which  they  diffuse,  are  difierent 
from  those  of  the  iBtfa  eentxuy;  and-  his  peetiy'  isipiobably  the 
HtBKHt  that  ft^  kn^usgei  and  v^aifioaikm  ooUld  pdroduee.  to 
do  more,  the  rev^tioa  whicb  faUowed  a  geuMtiMi  iftcr  Us 
death  WW  fe<|afacd« 

nSfit-CMvry  £trefmhr--^nieiesiflt>of  theolltfantiba  of  diaaaatlc 
poet7«t  tkis-time  were- even  less  IhdivitUially  femai^Ue  tluitt 
tbDBe>bf  the- attaition  paid'to  poetry  protwr.,  Hoe-again  thd 
astomsfaiagpoimandiitefsffyafttitndeof  V  gavevalveto 
his  attempto  in  a  st^  iwluch^  notwiUstanding  that  it '  counts 
RacSne  among-  its  praetStiooers,  «as  Done  ■  the  less  predestined 
tofiailure.  Veltai^Wiimefiarts  in  this  kind  sze  indisputably  aa 
soccessfui  aathey  cAold^be:  I  Foreigners  usually 'pr^r  if oAomd 
and  ZoSn  to  Bi^antiaaA  MMride^i  though  there  is  na  doubt 
that  nof'iTO'k.of  Vohaue's'oomea'upijo  Pjoljukcte  and-  Rtnlogumf 
as  oertniidyiBO'Siiit^  passage  in  any  of:  has  plays  can  approach 
tbq  best  paaiages  of  Cinna  and  Lts  fforacest  ■  But  the'  retnaining 
tta^  wntera  of  thoocntiiryj  with:  the  ainglaevsqitioiK  oC  CrftiUoD 
^jre,<araaciBcdy4Uidr«ate.>  -  C.JfAjiAdoQtSUSLim(.ji6i/4-^i6ay 
himself  had  gspias,  add-Asie  aseto  h*  foimd-ittliiawoidL  evidencei^ 
of  a  spirit  which  had  seemed  to  diraiMiy  with  5a«i^*6!«ftenl^  ami 
was  faaidly  to -revive  niitilH«mom*i:  OF  the- imitators  of  lUdne 
and  Voltaire,.  La  Mbtte  in  tnSade  Castnwnsaiit  wh^ly  unsuccess* 
ful.  .FraagOis  Joseph  de  la  Grange^Chaocel  (xfi77r-i7s8)  icopied 
duefly  the#ont  Sideof  the  autlmr  of  fntofinwwr^  and  BenuEd 
Joseph  Sauiin  (i7o6r'i79i'>aiKl  Fieii»-Uiiizentde  Belhty  (i7-a7-^ 
i775).pcEfbrmedtthesameaerviceioTV<rftaire.,  LeMieneaodLM 
Harpe,  m^tif)b«d.aind  to  be.  mantiaoed,  )were  tmgedians;  bat 
the  i/ric^^me  en-  Tauridc  of  Guimond'de  la  Touche \17is-1j60) 
dcsetiras  asore  tqieaat  mention  than  anything  bt  theirs.  Them 
waft  aot  Infilttty  of  tragio  wttt^Bs  and  tragic  pUtys  ifti  this  centaBy^ 
bttt1iaiidly.<aD3rothmof  thmcrvMbdasawiM^  Themuso 
of  oemedyr  waft.dectdedly  lajore  hapfty  iUi  Iwr  devotees.  Molidie 
wa»  a  far  safer  if  a  more  d^^tft  roddel  thad.  Racine,  and  the 
iotxtoable  f sabion  whit^  iifad  botmd  down  tragedy  to  &  fedt>lft 
imitation  oi  Eieiiiidesidid  noti  similarly  prescribe  an  undeviatittg 
adherence  toi  Tessrtce.,  Tuagedy  had  never  been»  has  scarcely 
berat  «a]K-,.  anything  but.an^coUc  in  Fm««e;  comedy  Nras  of  tbe 


Digitized  by 


.FJELENCH :  LreEJFUaryjR:!:     iphtlosophy  and  tiubowxiv 


Loui9  de  Voyex,  nuuiftuU  d'Argenson  {i694M7S7)»  o£  Charles 
Finot X>uplo$.(i 704-^77:1),  oi ^tepbaxup  F£|iciU  ;Samt-Aubi^, 
Madame  de  Genlis  (1746-1S30),  o{  Pierif;  Victor  de  f^^senv^; 
(i732-i79i),of  MaduneCampaii(i752-i823)and  of  thecafdijoal 
de  Bemis  (z7i5-'X794)f  may  perbapa.be  selected  tor.iiuvition; 
of  those  b«£uii)g  on  Uter^  aji4  private  history,  the  me^tHrs ; 
of  Madame  d,*^;>ii^y  {f7»^ilH)t  those  Matiuieu  Manii? 
.(i664-:Xi737) 'the  so-^aUed  Mitmoins  ucffitf  at  T^oa^  Petit] de^ 
BacliiEMimoiU.(i69a-!X77<df  uid  the  innwiMirable  vritiofls  havstg 
cefeieif^  t9>.  Voltain  and  .to  the  Fhilosophe  party  ^en^Uy. 
Here,  too,  .may  ,  be  mentioned  a  remarkable  class  of  lUerature, 
consisting  of  [Hirely  private  and  almost  confidential  letieis, 
whidi  w»e  mitten  at  this  time  with  .very  rranarkable  Ut^»ry 
excellence.  As  specimens  nay  be  selected  those  'ni  Mademoiselle 
Aiss£  (1694-1757)1  which  .ar«  models  of  and  unaJi^cted 
tenderness,  and  those  of  Mulejp<HseUe  de  L«»pinasae  (i73»-i776} 
the  companion  of  Madan^e  du  Oeffand  and  aftmrards  <^ 
d'AIembert.  These  latter,  in  their  -extraordinary  ferrour  .and 
passion,  not  mere/iy  coivtrast  stroofiiy  wjth  the  geqeraliy  languid 
and  lriv)>V>qs  gAUaat^  oE  tha  age,  but  alao  constitute  one  of  ks 
moftremarluitl^liteaHyxaKuiunMnts.  It  has  been  said  of  tb^ 
jtbat  they, "  bunt  the  papcfr,"  and  Uie  cxp^saiov  is  not  exagger- 
ated. MadanM)  du  Peffand's  (1697-17S0}  ovm  letters,  many  of 
which  were  written  to.Horace  Walpole,  are  notewcnrthy  in  a  very 
different  way.-  Of  lights  .tetters  the  fjiannii)g  -o^r^pont^en^ 
of  Dider<ot  with  Madem<^s9Ue;V<^and  deserves  speq^  .mqntion. 
But  the  correspondence,  like. the  memoirs  of  this  century,  defies 
justice  to  be  done  to  it  in  any  cursory:  or  limited  mention.  In 
this  connexion,  however^it  may  be  well.tp  o^aition.  spnie  of.tbe 
niost  remarkable  woiia  of  thft  tirae>  .tfae  (^esapin,  R$veriut 
and  Prtunpnades  d'un  ^qliiair^  oj  it.ousseau.  In  these  work^, 
ci^egaUy  ia  the  Co^tsjums,  the^  is  not  merely  exhibited 
pasnon  as  fecvid  thouc^  peth^ts  ksa  unaffected  than  that  o4E 
lladeipoiselte  da  Lequhassa — there  amtcar them  iwo  litjerary 
characteristics  whichr  if  Qot  entirely  novicl,  wece  for  the  first  .tiiae 
brought  out;  deliberate  by  piow^  of;  the  ^\  order,  were  for  tlu 
first  tit«e  made  the,maiq^ning  of  Irterary  int^est,  and  thereby 
set  an  example  which  for  moce  than  a  century  h^  been,  persist- 
ently foIiowNi,  and  whi^  has  produced,  aonae  o£  the, finest 
result^  of  modeni  literature.,  T]be,firatof  these  was  the  elaborate 
and  tmsparing  analysis  and  display  of  the  motives,  ^e  weaknesses 
and  the  failings  of  individual  character. ,  This  process,  which 
Rousaean.  unfl jnchipgly  performed  on,  him^df,  h«a:b^  followed 
usually  i«  reqwct  to  fictitious  chaiact^  by  \a»  successors.  The 
otli^noveltywasthefeeUngfcar  natural  b^uty  and  the  elaborate 
description  of  it,  the  -cretjit  of  which  latter,  muatj,,Jt  iias  been 
agreed  by  all  impartial  critiq^,  be  assignied  nither  Kousseau 
than  to  any  other  writer.,  His  in&ie^ce.in  this,  direction  was, 
ho^rever,  socm  taken  up  ani^  continued  jBernardm  de  Saint- 
Pienv,  the  connecting  link  between  Rous^u  and  Chateaubriand^ 
spme  of  whose  works  have  been  already  alluded  to.  Jji  particular 
the  author  of  Poiid  «f  ^i^futie  set  hipueU.to  develop  the  example 
el  description  vhich,  Rousseau  had  set,  and  his  word-paintings, 
though  less  powerful  than,  those  of  his,  moc^l,  are  more  abundant, 
more  daborate,  and  animated  by  a  more  amiable  ^urit. 

iSih^Century  PhUosopb(ji,~r't\iie.  Angjomawia,  TPhich  distin- 
gui^ed  the.  time  was  nowhere  moFe.stojjgly  shown  than  in  the 
cast,  aiid  direction  of  its  phOospphttal  specula-tioni. ,  As  Montes- 
quieu uid,  Voltaire  had^importo^  into  Fra^ice  ^a  vivid  theoretical 
admiration  for  the  Brit^i  ca«|stitvXion.a9d  for  British  thwries 
in  politics,  so  Voltaire,  Diclerot  anda  crowd  of  <^ers  popularized 
aiid  continued  in  Fraqce  the  philosophical. ideas  of  Hobbes  an4 
l/ocke  and  evei^  Berkeley,  the, thet^ogical.  ideas  of  Bolifigbroke, 
^haftesbury  and  the,£aglhh  4eists,  and. tlie, physical  discoveries 
o.t  Newton.  .  Descart^,,  Frenchman  and  g^us  as  he  wa^,  and 
though  hjs  .prindf^es^in  physips  and  phiiosophy>  wwe  long  clung 
to  in  the  scbdols,  was,  cogpplejtely  abandoned  hy  the  mo>re  adven- 
turous an4  progresave  spirits., .  At  nojtime  indeed,  owing  to  the 
confusion, of  thought  and  purpose  t9  which  we  have  already 
alluded,,  was  the  word  philoscqxtiy.  used,  with  greater  looseness 
than  at  .this  time.  ■  U^ng  it,  as  we  haye  hitbertci  used  ijL,  in  the 
sense  of, metaphysics,  the  majonty  ,bf  th^  Plulosb^e^,  haye  .very 


little  claim:  to  theirs  title.  tThere  weic  md^  .wbo^  manifested, 
bowey^w  an  aptitude  iox  purely  philo^i^djical  ai^ami^,  and  one 
who  qonfined  himseU  strictly  thereto.  Amicmg  these,  the  moat 
romajkabte  are  JuUeo  Offroy  de  la  Meta?ie,  (x7o^j75i).  and 
Denis  Diderot.  .  La  M«ttrk  in  his  works  l^'H«nmfi.  mflcMnOf 
VHofom  plfkota,  nppU«d  a  lively  ayd  vigosQua imagination, 
a  considerable  fami}ia4ty  with  phyws  and  ,mediCiioe,  and  a 
briUiaat  but  unequal  style,  to  the  task  a^vo(»tins)pat«nali«tic 
idm  the.jcfuwtttutioa  of  man.  Diderot^  in  a  amca.of  our^ 
workSk  Zcffn  sur  ks  avet^es,  ^tcimeiwdfi  d*m  sc^pHfue,  Peiuies 
pkUeaophiqiies,  vxhitnted  a  good  acquaintance  with  philo- 
8(^hical,  history  and  i^pmion,  and  flave  aign.in  this  direction, 
as  in  so  many  others,  of  a  far-feaqhing  int^eet, .  As  inahnaat  all 
his  workfi,  however,  the  value  of  the.  thought  a  extremely  unequal, 
while  the  diSeseat  pieces,.,  always  written  in  the  hottest  haste, 
and  never  di^ty  matured  .-or  coirrect«dt  pif&Wt  .  but  few 
specimens  of  finished  and  polished .  writing.  Charles.  Bonnet 
(;^730nx.793)t  a  Swiss  <rf  ^ieneva,  wrote  a  large  nomlier  , of  jKska, 
many  .oE  which  are  purely  :4cien(ifi£,  ,  Others,  howftver,  are  more 
psychological,  and  thesc^,  thou^  advocating  the  materialistic 
philoBopbjf  generaUy  in-  vqgun,  ytm  ronaHcable  for  uniting 
materialiam  with  an  honest  adhsrence  to  Christianity.  The 
half  mystical  water,  Lpuis  Claude  dp  SaifiX-^axtitt.  (1743-1^013} 
also  deserves  .notice,  But  the  -French  :metapb3wqan  ol  the 
century  is  undoubtedly  ;  £tienae  B<mnot,i  abb6  de  ^j^^^jj^ 
CondiUac  (1714-X.780),.  alnwst  the  only  vriWfM  the 
time  in  France  who  succeeded  in  keeping  strictly  to  philosophy 
without,  attempting  to  piusue  his  system  to  iXf  results  in  ethics, 
poUtics  aud  theology*  In  the  Traiti  des  fm^o^iofff,  the  £ssai 
sur.  Vorigine  dcs  conrtaissance^  Jmrnaina  and  .other  works 
CondiUac  elaborated  and  continued  the  imperfect  sensationalism 
of  Lod^  As  his  philosophical  view,  thongh  periiapa  more  n* 
^tiictod,  was  far  mon  direct,  nonsecutive  a^d  uncompnpnfBing 
than  tha|t,of  the  Engliahmani  ao.hia  style  Knatl^n  exceeded 
Locke'f  in  4e>n>esa  .c}«guica  and  as  a  good  medium  <A 
philoso(4ucal  ^ressioii. . 

j8th-CetUury  Theology. — To  devote  a  section  to  the  history 
t;he  theolpgic^  Utemtuce  of  the-  i3th  ccatn^  in  Jfm^ce.  may 
sann  something  ^.a.  contradictiim;  indeed,-  aU  or. most  (4 
«ich  literaturo  was  anti-theolo^cal*  The  mugnificfmt  list  of 
names  which  the  church  h^  been:  able  to  claim  •on  bfa.  side  in 
tbe^7th  centun^.was  exhausted  bef^  th^  end. pf. the  sepond 
quarter  qf  the  «8tb  with  Masa^ieQ»and.n(me-cBfne.to  fill  their 
I^ace.  Yray  rarely,  haeorthodoigf  been  flo  badly/ defended  aa  at 
thi^tima.  The Utwary championship. ot the churdi lyaa^tir^ 
in)^ehaii4>oftheJewita>andofaf0w.diQi;«gn^bLeIiterary  free- 
lances like  ^ie  FiE^n  (x7X9tx776>  and.Piezn  Fmngon  Guyot, 
abb^  Desfontaines.  ( 1685-;  745)  •  The  Jesuits  were  learned  enough, 
and  tl^,  [»incipai  journal,  ttuit  of  TV^voux,  ,was  conducted  with 
much  vigour  and  a  great  deal  erudition*  .  Bu^  fhey  were  in  the 
fiist {daqB  discredited  by^the  moral  taint  which  has,always  hung 
overJesiuitisinrandintbesecondpUf^ebythepers  of  thie 

Jansen^s  and  the, Protestants,  which ^were.attrilnUied-to  their 
influence.  But  one  sin^e  vn>Kk  pn  the  orthodox  fiide.haa  pre- 
served theleastr^utat)on;,whi^,  on  the  other  hand,. the  names 
of.FctreNonotte(i7ii-i79i3)  andseye;ral  <A  h;i^  fellows  have  been 
enshrine^  unenviably.  ia  the  inq>erishaUe.^i^9ule  <4  Voltaire^ 
one, only  of  ;irheae  adv-enaxie%  the abb^  Antpiae  Gu£n£e  (17x7? 
r3Q3)  I  nraf  aUe  to  meet  him  in,  Jthc  Letires  de  qnelqpes  Juijs^  witj^ 
something  like  bia  own  weapons.  It  has.nener  beep  all| accur- 
ately decided- how  far  what  may  bo  called  the  sco{l^u9.g 
schoql  of  Voltaire  rqiresents  a  direct  revolt,  ^amst  (mui^j) 
Chridtiauitiy,  and  hoiw  far  it  Waa  merely,  a  kind  of. 
guerilla^ warfare  against  the  clergy.  It  is  positLv^y.fiertain  that 
Volt^re  was  not  an  atheist,  end  that  he  did  not  approve  of 
alJiei^'  ButhiaiDu/ioffffotre  phi^ofitiquef,  vfbichJs  ^]^PU^  of 
a  vast  aippunt  oi  ^temporary  and  ^t»eqi^t  literature,  con- 
sists of.a^hejten^eneou^  assemblage  .of  ^articles  ^^rected  against 
vario^9^.pmnt3  of  dogme  and  4tiul  and  va^;^  cha^cterisiiips 
of  th<\  sq^a^  records.  From  the  liters^  i>oint  lof  jView,  it.is  p]^ 
9f .  the  -most  charactoistic  of  all  .Voltaire's  works,  though  it  is 
pe^^hafn,  inot  emtire)^  jbia,.  "The  desultoiy  arranggment,  ^  Hoht 
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atui Uvdyifstgrkv-th*  extradve  imtiiaal:abamrs'tool4coai»tfi 
ffftn)iaw»,  aBd'tbetoniBiAjtt  captkNU  and  fquiWiMBgohjflclioM; 
awaBteiady  Vrttoiriim-  tBstt^dwii little toioubuwabotrt'l^ 
aad  eeitaiilfy  do  kwd  ztecozout:  or  detp-acatcd  JiostHi^i 
With  maiqi';  bdwcvei;  of  VtritaiM^s  pupils  aad  jjnnnger  oeateau' 
pf»«(iUsdheic8iem»alfleie<i  Thby.woDi  distasdUiT^  athtiptd 
anii<mt»sut)ternirtwrttiiitSL  TteathetemoiDi(teHit,uikpieatiDn-; 
ably-  thr  greatestiof  thennallv  has  been  keenly  debatvd;  bvt  io: 
tke  'paW'Of  fitimrae.  Damildidlle  (172^^x768),  Ja)c^iM9.;A&dv6 
Naig^»'<i7^»Hi<9:to)«  Buil  Bcnri  Dictiricfa,  baion  d'Holbacta, 
and  otfacn.  then  H  no  rooiq  ifcv  doubt.  By  tiheie  penona  a 
great  tnaBgotatbeisdcaDd  aati^OiriitiaD  lit«iatuie  watannposed 
and  set  afloAt.  Tfae  cb^iacterittic  ^il^oftfaife  school, -its  last 
'  iudfled,  is: the  famous  Sys^me  de'la  nahire, 

•^^a  attribptcdtoHoUwch<x7a3-^z9ft9),butkiiovntoifae^ 
•rAMwyK'*io^p(^At:ltt^>the.ToA^-Didexet.-  IntUsTemark*^ 
able  wtek,  wliiich  c^xatJusidamaK  otthe  metapfaysical 
materiaHsm  :«r  tathot  nihiHsm'  of  -the  '^nAVkiy,  the  atheistic' 
position  is  deaxiy -put.  it  ibade  on  immense  sensatien;  ahd  it  so 
fluttqred-Dat  iaaely  theorthodDK  but>tfae  nsore  Biodaate  f ree^ 
thinker^  that  Vtbdaekk  of  Pnusia'  aad  ^VotUire,  pexfaapa  tlve 
nostiii^alar'plairjof  dcfeiden  that  orthoAejgrevcr'faad,  actually- 
set  thelnsdms' to  n^te  it.  -  Its  atyle  aiid:  avg&meiit«re  vety 
unequal,  as»boolts  vrittco  in  coUaboMtion  are  apt  to  be,  and 
espwiUly'  bobks  in' which  Diden>t,  the  pava^oo  of  lBcqnality, 
badataud.^:Butt3ie»isaifali]BiMt:tidS»abi^ice^  thefa^^ 
geneMa  uaiuaMaqB  of  «DKdotif8^  fakieft  flood  4auA  'bad-;  siraps  of 
aocttiiHte  4»  inMCoriili«  pfajvidil  ede^de,  dad  oilier' iMcoApuoiaift' 
matter  vitbiwhkh  the  PUoeophes  were  vontf^o' stuff  their' 
wori»;andlutly,  theitelB  iothe-'bebt  pasMgei  a  kii>d'c$  sombre 
gmadrar  ^bteb  hredaflv  the  mauiep  as  well  fl<  <the  miltter  oif 
Luctetliis.  H  ispmbaprv^  U>  vepeat/in  febe'CasebiBOu^tmioe^ 
a  bb(^,Mthat;tdife  criliduu  is  of  a  pinety  litenvyi  tfdd  lorwa] 
chai«!eter;-biBt  tli6rv  is'^Uttle  'dbubt  thalt  -the  litenuf^  OMtflts '«f ' 
tfae<Wk.(w<tt3^t«iMy  aMteA  Its  didaecle  fnfliMe!''  Aa'the 
R^otutiou  jamroadiiAl/ sad  the -rktoty  of  the  Hiloiophe^ 
patty  wa*  dedM^,  thM«  appeared  fov  a  brief  space  »  group  of 
cynkAl  «wt  iecbmpliiked'tNbn«&-ttafc«i«  oMMntiag  attbe  iM' 
luity  tolUuttof  wblBhi  alMpKlrettyflft^ 
was'llftf  akdst  pMuiiStteR 'figuiKl  Tbd  chfef  -ofthis'gioup  vere 

 "  Nic!olteCh<in(oft(^747'«>4j'^)ontheilep«MkJua;iMe/ 

'audAh1ki{beIU'«urol(t759t:i8ox)ontha«ofthefoyslist^ 

r  Lfketfaeolderin^terto^hom'trehavcieMtipanid'ttemV 
neither  can  be  baid  to  have  ilroduced  a^y«be  work  of  esrineftCe, 
and  In  this  they  «taDd  distinguished  ^  fMmi  aaoraUfctft  'lik^ 
La  RiMbefeweaUld.  '  The  floating  sayings,  howevtir,  whldh  ant' 
attfitnded -to  dhtna,  or' which  riocjcuit  here  and  there  their' 
miscedaAtOui'Wfttlc,  yield'  ih  lier'Miptct-  to  thoee'Of  the  meet 
f attioiu  «( their predeceMOVB  la  wiewsd  a  imtdm  kind  of  w4sdonli 
Uwugh  they  fei*  frequently  morepnwm^  t&aik  aphcdfecic. 

however,  of  the«netlty  of'tbe'puriod'in  «bon|^t  aad  'Mrftidg' Was 
devoted  t<v  quebcfbae^f  u  dikvctly  aM>rei  aadiwlitlc^  klad. '  WUh^ 
regard  jt^  momlity  pr^ipit  the  fftvotirite- doctrine  of  the  identtt»y 
waa  wlukt  itf  oetuttiffidlf  >cafleil  the  telflahnb^ty;  tlve  tfoly 
indeed  whldi*  wii»  s^t^Hle  to  the 'seasatloiielism:  of  CoadiUae 
aad  thiff  fflaterialhna  df  Holbach.  "the  patttero  b6ok  of  this> 
gMtl^  dOctrla«witBth«iMi'^^(>t<MdeAdHen'Helv<iitt» 
i^'™"  (i^Jii^fH*); 'the  Most  iutflustag  bdok  perhAps  wMch 
ever  pretended  tO'the' tMe  of  a  aolemh  phllodO[Alcftl'trk&tiBe. 
There  te-some^iaalogy  betveen-the  infnd^es  bf  thlt work  and 
those  «f  thti'SjWfhtie  it  la  naimn:  '  TOth'tfae  Sacoasldtency-^ 
solne  wotdd  with  >  the  qheMlonable  hoaesty^Which 'di^^ 
tlagdahed  tlb<  (acre  f  anhoud  uiembers  of  the  PhUotophe  party 
when  theif  dtedpba  bpeike  with  what  they  consideted  iibprtfdeht 
outspokenhess,  VAkafre- Aad^rieA  DiderM' attacked  Hetv£tiua' 
as  the  fortnerdft^watdA  attack^d'Qtitbhcb.  '  Bui:  Wh&tiver  isikf 
be  thegeaend  valu^^f  X)^  l^^rf^,  It  is  fun  of  acut^ess,  though 
f^^^^  that  ameneSs'ift  as  desuttoiy  Bud  disfeiated  ae  it» 
.  atytei  As  HelVWus  may  bH  taken  as  the  represirit- 
ative  anther  «tf  t^e  cynical'telieiCll,  so  pi^liiaps  AletAiidtfe  Gerard 
'I%omaB'<i^7^>^9%>  amyibe  taking  as  r«plf^tttiv«-«<  tile 
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viitafiea"ol  iMbie-<«eii(iBMnt  to  <wlu>nir  w«  haVtt  alsb'Ktltudttd; 
Tlie:«wka  «<  IThomaatiiMy  t)oe&>4ife  form  of  aoiidemic^gM 
oi'fonhil  puMgyxtcs,  aikl diey  ha vei  bU  thv  defeots^  both  1ft 
mannier.aad  suhathnce,  wfalcb'ifare  aatodafeed  wkh  ibat  s^de* 
Of  y«t « tUpd«efao(rf}  vorta^oadhigib  formto  La'Kittdwidvcaukt 
and  Ia  Bkniydrej  aad  ftossoadd  of  some  of  the  anti<tuc  vfgbur 
ci  preeediag  cencoiiei,^  Luc  de  .dapEers,  '  marquis  ds 
VatrvMnBrgirts  :(i7i3^i747)>.  This  wittffir^  wfao'died 
very  yoii^,  ^hasi  pvodticed  m«riiss  and  reflbctitMsr 
of  robsiderahte  mental  foRS  and  literary  finlshr  ^mtii 
Violtaire  downwairds  it  has  been  usual  to  cbmpare  faim  with 
PasciUt  from  whom  he  is  chiefly  dlaciaguMied  by  a  attikitig  but 
soniewha»eHq>tyat)Oiiciinj  BetireeAehdmi)r>ti8tb,o£«faoaWe 
have  'Ukea^  theae  three  'as  exahiples,  aitd  tlitf  piditiciana  taacy 
be  placed  Kouawatt,  wlM  ltt:h&  nttvels^iiad  anhodluttniilft  Wotto 
is  bf  thb  fint  daas,'  la  -  Aiv  faiaoitt-  Otumm  mial  of  the  -aecond: 
All-  his  theories,  Whatever  their  or^laality  aad  ^hateikt  thelp 

'  VHlne,  were'  made  novel  and  mflueatSal  by  the  tc»:c6  of  thdf 
stateiheat  aad  the  liteMiy  beauties  of  its  form.  Of  direct  and 
avowed  p^&ttcal  writings  there  werefcrtr  ttarii^  the  ceatuiy;  and 
n4ae  'df  aaything  like  th^'oipor^ftace  of  the  ConlrAt  social,' 
tbeoiietical  acccfpUnce  lof  the  bataiUfebed  French  censtitutiea 
being  a  pctet  of  necessity  with  all  Freacluaem  Nevertheless 
it  aiay  be'said  that  almMt  the  whble  of  the  Voluminous  writhigs' 
of  Uie  PhUoatiiAeBieVM  <^  ChtiBe  who;lik^  Volta3re,w«:e  sihcerety 
aristocratic  aad-moo&rtUe  la  piM^ctikmj  wertf  of  miMre  w  Una 

IvdledipoKciCal'algrtfidultte:'  'Then  Wat  osfe  bN«^  of  politibaf 
writtag,  lin>rtover,wili£hGdldd^lBAl^sed-ia'wiUiou^  ffiudi  tottr 
FoUtieat  :ticoM»ay'  ab4'aAttBHiati«tf^«  <aeeiritt  received  mtiob 
atiiat^on.  >  The  ealHeM '  writer'^  ta4iBeBce  <9a  tbes&  subjttctdi 
wBffthe  great  ^a^tie&e  S^baistleii  le  Prefitn,  raarqass  de  Vasbaa 

!  (1633*4767),  Wtofti  OSiitiUsSM&DtMkroyaiB  eshttdtboth  grea'd 

faUlity  ondekteaaiVeObsetvaiios.'  A 'more  Utopian  eomomist 

;of  thk  same  tifiiie  C^iaried  It&idi  Cafitel;  iAb6 de  Satat-PIerrb' 
(t63»-r743),  abt  to 4»e icdif buadbd  With  the  ttttthdr'df  Ftud  4 
Vitgiitie.  ^^ot>Q  {xriihScftt  'ecoaamy     th^  tlEuidK  of  Prascoia^ 

■Qu«nUiy(i6^'^i774>«oQ>k  k  regolitf  lotw^  aiidtdwttrdtfthenilddia! 

lof  (Aw^^ieMNity  %  t^eat  aumbe^  bf  worksra^ 

with  It;  ts^Ofy'tlbii  «t  Mvtridci  lii'Oerii,  ew  i^^Feildi&aad' 

Qaliiint  ft? aft^yS^),  AiflM  M«rdlei'<tV>d7^i8it)>,<-bath  abMb} 

isad  ibove  all  Tu^t,  ^tia^it^ihed  bbenMlvto;  Of  writewiMli 
legalsabje^ls  add lof  the  legal  professlda,  the cttntury,  though  vot 
l^iercite  thAh  fa  other  ^directio^,  p««duoed'flnrw  a«ae  <Si  ainy 

igteat'fmtwrtaace  ftew  the  li(entry:ptilnt -bf  vieWi'  i'fhe  chlefi 

'nftai9  which  la  this  coaanrion  iB>  kndwn  is  thab  6f  Chancellotf 
H«ittl  Frui!pic»lB'd^AgBe«8eshi'(xtf6^r7^r) ,  he  th&beglratiagiof  thd 
c«!Mury,  aa  estftatable' writer  of  t&«  t^»tt  Royal  whQoli  vbet  to^ 
thd  lorthodbK  AOi  ia  tbe'gtutt'dl^put^  bf  the '«iiBei,'biit  failed 
tt»  diBplii^.  isay  great  abllky  fhereia.  W8s;'«i  beeadie-fai4 
profesaib&y  tn&tt  reftuttiabte  «a  <ia  OAtor'thah  w-wrHOtxi  and  hU 
w<»rha  ciMtlUa'vhhfltbhi  teatSittDBifia  to'l^eipedaliy  pcrturbeil 

'  and  unquiet  cendStion-^f  Us  century^-diiquirtt-whiolri^  periu^Kt 
alao  tU  cfci^  Htierhry  aot^.  ■  TtfeM  weM  CftherFMich  dbiag^tiatesf 
such  as  !Moatef»quieu,>Hi&B[aalt  (i6S5l-r770>,  'de-Brt»to  <r7e6«' 
177^  oad  othiers,  '^ho  ibade  coasideiible'aAai^  iH'  literatme} 
but  it  waa  usually  (except  in  the  case  of  Monteaquieu^  ia  subject* 
not  ev<en  ladit<6Criy  coD!a!ected  w$th  tlta^r  prof  The  EtpfH 
des  ^'Sta«d»  «10tae;  but  aa  ati  eiaMple  ttf  weik  bartisterid! 
in  kiad,  iaiAou's  pfttdy  'fOr  poUtical  reattnu  but  uC-sone  teal 
literary  bierit,  we  mai^hieatfoa  the  MSm«ir«  kk  Galas  wxtttea  by 
J/B.  J.  filiedeBeattib(mr(k7^i-i7M):  '  • 

that-UterUy  ctttldam  ttsnnKS  i»  tidi  century  a'sMficient  imn 
pbrtatoce  tobetreiet^ntider  a'iMparlite-beiUUiig;  Omtribntibn* 
Were aia:d^  to  it'oSaiuky  differMRtklnds and  from moay diSereht 
I  poikt^  M  MeW. '  "PerfddkaMiterafttrc,  'tiie  chief  stiiatthis  tv  its 
prbdacttoh,  heffta  ibttK  MA  itiore  te  obme  bito  {«TOiir.:  Kvea 
in  the  lyth  'c^Oty  the  ^cwMUl  d»s  MeoMkr,  the  Jesuit  Journal 
de  'TrSooux;  aad  odter  publicadoaB  hadwet  the  exam^l&cf  diffweat 
khids  bf  It :  Just  before  the  RevalUtton'  tkKGaaOtede  Frnnee  was 
iik  tfte  IftUKia  bfJiBiA.  SuirdJ<r734^i8a7),  a 'taaa  fwho- wad 
abtfatag'tf  4ibt  a  ^teraiy- diftic.  -  Parhiips,  faowtinii,  the  most 
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ifiouulalide  cootributioBrof  the  ccotoxy  to  ctUiasm  of  tlie 
periodicftl  kind  was  the  FeuUUs  de  Grimm,  a  . circular  sent  for 
many  years  to  the  German  couits  by  Fr£d6ric  M«ichi9r  Grimm 
(1723-1^07),  ihe  c<Harade  otDiderot  and  Rousseau,. and  ooor* 
taining  &  cemptc  fendit  of.  the  mays-asji  wwrks  of  Pad»j  literary 
and  axtistic^tti  veil  as  90oiaL  These  l^eava  not  only  include 
much  eKcUent  .liteiuy  fxiticiam  by  Didoot^  but  also  gave 
occasion  to  the  inowipaiAUe  batons  or  acoounts  of  the  eadiilution 
of  pictures  from  the  stutte  hand,  essays  which  founded  the -art 
of  picture  criticism,  and  which  have  hardly  been  aurpaased  since. 
The  prize  competitions  of  the  Academy  were  adso  a  considerable 
stimulus  to  literary  criticism,  though  the  prevailing  taste  in 
siH:h  compositioDs  rather  inclmed  to  elegant  themes  than  t& 
careful,  studies  of.  analyses.  :  The  most  characteristic  critic  of 
ti)»  mid-century  was  the  abb£  Charles  Batteux  {iji^iyio) 
who  illustfiuted  a  tendency  of  the  tine  by  beginning  wi^a  treatise 
OQ.JLes  Bmux  Arts  rSduifs^  itn  mime  Principe  (1746);  reduced  it 
and  others  into  Prineip^s  de  la  mUrnivre  (1764)  and  added  in 
X77X  LasQualres  P.oUi^i€s  (Acistotle,  Horace,  Vida  and  Boileau). 
Satteux  is  a- very  intmiqus  critic  and  his  attempt  to^con- 
dliate  "  taste  "  and  "  the  ruLaSr"  tjbow^  inadequate,  is  iitterest' 
ing-  Works  go;  the  2Xti  in  general  or  on  q>ecial  <fivirions  of  them 
were  not  wanting,  as,  for  instance,  that  of  Dubos  before  alluded 
to,  the  Essai  svr  la  pemture  of  Diderot  and  otliers.  Critically 
annotated  editions  of  the  great  French,  writers  aiso  came  into 
fashion,  and  were  no  longer  written  by  mere,  pedants.  Of  these 
Voltaire's  edition  of  Comeille  was  the  most  remarkable,  and  his 
annotations^  united  separately  under  the  title  of  CommeiUaire 
9iirC.omciiU,  form  not  the  least  inportsnit  portion  of  his  works. 
EvttDi  (dder  writws,  looked  do vii  upon  though  th^-were  by  the 
geiuaraltaste  oi  the  day,  received  a  ahaire  of  .tUs  critu^  interest. 
In  the  <»rliet  portion  <A  thec^nry  Nicolas  Len^t-Dufrosnoy 
(1674-1755)  aiid  Bernard  de  la  M<Huu>ye  (164^1-1729)  devoted 
their  attention  to  Rabelais,  Regnier,  ViUon,  Marot  and  others. 
Etienne  Barbazan  (1696-1770)  and  F.  J.  B.  Le  Grand d'Aussy 
(1737-1809)  gathered  and  brought  into  notice  the  long  scattered 
awl  unknown  rather  than  neglected  fabliaux  of  the  middle  ages. 
Even  the  chanswts  de  ge«te  attracted  the  notice  of  the  Owte^ 
de  CayluS' (1690-1765)  And  the  Comte  de  Tressan  (1705-1783). 
T^  latter,  in  las  BiUiftkiqw  des  romans^  worked  up  a  large 
number  of  the  old  epics  into  a'form  suited  to  the  taste  of  the 
ceativy.  In  his  hands  th^  became  lively  talee  of  the  kind 
suited  to  readersjQfVoltaireandCr^billon.  Butinthlstr^vetfied 
fionn  they  had  considerable  influeiKe  both  m  France  and  abroad. 
By  these  publications  attwtion  was  at  least  called  to  early 
French  literature,  and  wh^n  it  had  been  once  called,  a  mere, 
serious  and  appreciative  study  became  mer^y  a  matter  of  time. 
The  method  -of  much  of  the  literary  criticism  <^  the  close  of  this 
period  was  iadeed/ deplor^le  enough.  Jean  Francois  de  la 
Harpe  (i739-iSo3),.wlu>  though  a  little  later  in  time  as  to  most 
of 'his  critical  productions  is  perhaps  its  most  representative 
figure,  shows  cariticism  in  one  :of  its-  worst  i^nns.  The  critic 
specially  abhoned  by  Sterne,  who  looked  only  at  the  stc^watch, 
was  a  kindnof  prophecy  of  La  Harpe,  who.  lays  it  down  distincUy 
that  a  beauty,  however  beautiful,  produced  in  spite  of  rules  is 
a  '/moiutroua  beauty"  and  cannot  bo-allowed. ,  But  such  a. 
writer  is  a  natural  ntough  exprasaion  of  an  ezpiring.priociple. 
The  year  aftot  the  death  of  La  Harpe  Sainte-Beuve  Wjas  born. 
'  iSth^entmy  5awin**.— In  science  and  general  erudition  the 
i-Sth  ccnturyi  in  France  was  at  first,  much  occupied,  with  the 
mathematical  studies  for  which  the  French  geniasjs  so  peculiarly 
Adapted,  Which  the  <great  discoveries  of  Descartes  had  made 
poBsiMe  and  popular,  and  which  those  his  su^lanter  ^Tewton 
only  made  more  popular  stiU. ..  Voltaire  took  to  bWelf  the  credit, 
idiich  he  furiy  deserves,,  of  tot- introducing  the  Jilewtonian 
system^iHto France^  andit  waa soon  widely  popular-nevfas  ladies 
devoting  themselves  to  the  exposition  of  matheButkal-subjectSr, 
as  in  the  iatse.  of  Galxidle  de  Breteuil,  marquise  du  Ch&tdet: 
(r7o6-'[749)  Voltaire^  '^  divine  £milie.!'  Indeed  ladies  jdayed 
a  great  part  in  the  Utei^  a«d  sctentifiie  activity^of  the  century, 
by.  actual  contributioB'Sometimes,  but  still  m«re  by  coDtia«t°ff 
and' extsndins  the  tnutition  of  "salonst"  The  duohesse;  du 


Maine,  Mesdames  de  Lambert,  de  Tendn,  GeofErlnj  du  Deffafad,. 
Neckerj  and  above  all,  the  baxonne  d^  Holbach  (whine  husband,- 
however,  was  here  the  prihcipal  persohage)  presided  ovwcoteries 
whidi  bec^e  more  and  more  "  philosoi^iical."  Idany  ol  the 
greatest  mafcbematidafls  ol  the  age,'  such  «s  de  Moivre  and 
L^lsce,  were  French  by  birth,  whiJie  otJiers  like'Eola:'  belonged- 
to  Frradk-^wakioff  raoesi  and  wrote  in  'Fieneh.  .The  ^qirical- 
sciences  were  also  ardently  cultivated,  the  in^uke  to  them 
beiug'  given  partly  by  the  generally  materialistic.  taidsncy"<rf 
the  age,  paxUy  by  the  Newtoman  system!,  andpart^alsoiby^thc 
extended  knowledge  of  the  world  provided  by  the  drcumnovi- 
gatory  voyage  of  Louis  Antoine deBougainvilte (1739^181 1),  and 
other  travek.  P.  L.  de  Moreau  Maup«luis  .(i6g&-t759)  and 
C.  M.  de  la  Condamine  (1701-1774)  made  long  journeys  for 
scientific  purposes  and  duly  recorded  their  experiences.  lUe 
former,  a  nathematidan  and  physicist  of  some  ability  but  more 
oddity,  ia  chiefly  known  to  literature  by  the  ridicule  of  Voltaire 
in  the  Diatribe  d%  DocUur  AktUtia.  Jean  le  Rond;  called 
d'Alembert  (17x7^1783),  a  great  mathemaUdan  and  a  writer  of 
coDsidendileL  though  raUier.acadiemie.  excellence,,  is  principally 
known  from  his  oonnexioD  mth  and  introduction;  to  the  Bncydo- 
which  more  presently.  -  Cfaemistzy  was  also  assiditonaly 
cultivated,  the  baron  d' Holbach,  among  others,  beingadevotee 
thereof ,  and  Itelping  to  advance  the  science  to  tbe  point  where, 
at  the  conclusion  of  the  century^  it  was  illustratedihy  BecthoUet 
and  Lavoisier.  During  all  this  devotion  to  science  in  its  ntDdcmt 
acceptation,  the  older  and  more  litera^  forms  of  dnidition  were 
not  n^ectedj  especially  by  the  .ilUistrious  Benedictinea  of  the 
abbey  of  St  Maur*^  Dom  Auguatia  Calmet  (1673-1757)  the 
autboc  of  the  well-known  Dictwnary  gf  the,  BiMe,  belonged  to 
this  ordu-)  and  to  them  also  (in  particular  to  Dom  Rivet)  was  ■ 
due  the  begtnkiing  of  the  immense  Hitfmn  HHfnire  de  h  France,. 
a  work  interrupted  by  the  Revolution  and  long  suspended, 
but  diligently  continued  since  the  middle  of  the  s^th  century^ 
Of  less  orthodox  naraes  distinguished  for  erudition, :  Nicolas 
Fr6ret  (1688-1749),  secretary  of  the  Academy,  is  perhaps  thoi 
most  r^arkable.  But  in  the  consideration  of  ^e  sciraice  and 
learning  in  the  zSth  century  &om  a  literary  point  <d  riewj  there 

'  is  one  aame  and  one  book  which  require  particular  and,  in  the. 
case  of  the  book,  sonuwbat  extended  nwntion.  The  man  is 
Georges  Louu  Leclerc,  cpmte  de  Bufion^iyifri^SS),  the  book 
the  Emydopidie.  1  The  immense  Natural.  HeMpry.  Btiffon,' 
thougbnotemiielyhis  own,  is  aremarkabtemomnniMit-  halite, 
of  the  union  of  srientific  tast»  with  litersry  ability. 
As  has  h^ppwed  in  many  similar  instance,  there  is  in  parts 

-more  literature  than  science  to  be  found  in  it;  and  frmn  the- 
point  of  view  Of  the  latter,  Buffon  vas  far  too  (jarcless  in  observa- 

:  tion  and  far  too  ^solicitous  of  perfection  of  style  And  graadiosity, 
of  view.  The  style  of  Bufion  has  sometime  been  made  the 
subject  of  the  highest  eulogy,  and  it  is  at  its  best  admirable; 
but  one  still  feels  in  it  the  fault  of  .all«erious.French  prose  inthis 
centiuy  before  Rousseau — the  pijesenoe,  that  is  to  say^  of  an; 
artificial  spirit  rather  thw  of  natural  variety  and  power.  The, 
BnaydopiiMfi,  unquestionably  on  the  wh^.the  most'  f^^^ 

'inqwrtant-FEenehUteraiy'piodlKtioaof  the>cinitwy>  oe^SST 
if  we  except  the-works  oi  Rousseau  end  Vt^ltiUiw,.  was 

'  conducted  for  a  time  by  Diderot  and  d'AJemb«t„  Mterwards 
by  Diderot  alone. .  It  numbered  among  its  con^ributors  almost 
every  Ji'renchmsn  of  entinenceinletters.  Itis  often  spoken  of  ais  if) 
under  the  guise  of  an  encyclopaedia,  it  hadbeenmerely  tifilaid&yer 
against  rdigioni  but  this  is  entirely  erroneous; .,  Whatever  antir 
ecclesiastical  bent  some  of  the  articles  may  bave«  theibopk  as  a 
whole  is  simply  whati  it  professes  to  bpj  a  dictionary-Hhat  is  to> 

;  say,  not  merely  an  historical  and  critical  lexicon,  like  those-  of, 

I  Bayle  and  Moreri  (indeed  history  and 'biography  were  nominaUy 

:  axichided),  but  a  dictionary  of  arts,  sciences,  trades  and  technical 
tsrm&.  DidNot  himsdf  had  perhaps  the  ^oat^t.  faculty  of  any 

'  man  that  ever  lived  for  the;litc;fs<y'  toeatment  ii|  a  vorfemanTlifce^ 
manner  of  the  most  heterogeneous  ai^d  in  some  caaesi  rebellious 
subjects^  and  hiS;  untiring  labour,  not  m^lj^in  writing  original 
articles,  but  in  editing: the  conttihutipns  of  othets^  detennined. 
tfae,chara«tfcofthe^hoiew!ivk.  Then^is nodlqub^ that  ithadi 
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quite  indqNmdfaitly  ol.  tasy  Uuological  oc  political  iflBQueace, 
an  uiune.pse  «fwieia  diffuiug  ud^tUyiiig  the  twte  iaf.g»usxai 
iafomatioiU' ... 

i^8^z83<y-~Gcturol  Sketckr-Tha  period  which  eUpsed 
between  the  outbreak  ot  the  Eevoliutkm.  and  the  occesffloa  of 
Charles  X.  ha^.  often  b«ea  ^considered  a  »terile  one  in  point  of 
literature.  As  far  as  mere  productiveness  goes,  thU  judgment 
is  hardty  correct.  No  clasa  of  literature  was  altogethu:  neglected 
duxing  these  ^tiiripg  fiv^and-thirty.  yeaiSt  the  political  events 
of  which  have  so  engrossed  the  attention  of  posterity  that  it 
has  pometimes  been  Decfssajy  for  historians  to  remind  us  that 
during  -the  4keigi»t  jpf  the  Tvot  a^d  the  final  disasters  of  the 
ttBiture  the  Uiefttres  weie  open  and  the  bookseUera*  shops  pat- 
ronized. Joum^am,  pariigmentacy  ehMpience  aad  sdontific 
writing  were  especial^  cultivated,  and  the  focmer  in  its  modern 
SQQse  may  almost  be  s^  to  have  been  created.  But  <rf  the  higher 
moducts  of  literature  the  period  may  justly  be  considered  to 
have  been  somewhat  barren.  During  the  eariier  pert  of  it  there 
is,rwith  tbe.csxcc^^tion  of  Andri  Ch^ei,  not  a  single  name  of  the 
^t  or  even  swtmd.  ord^  of  excellence.  Towards  the  midst 
those  of  Chateaubriand  (176S-1848)  and  Madame  de  Sta^l 
(1766-1817}  stand  .abiKHt  alone;  and  at  the  dose  those  of 
Orarier,  siraogei  and  Luaortine  ace  not  Kconded  by  any 
ptheis  to  tail  <rf  the  magaificoat  literary  burst  wliich  was  to 
foBow  the  publiattion  of  Crmm^  Of  all  dcpartswota  of 
lUmtttxe,  ppfttsy  iiliq>«E  waa  waist  i^mtsented.  during  this 
period.  Aiudri  Ch6nier  was  silenced  -at  Its  ^toiing  by  the 
guillotine.  Le  Brun  and  Delille,  f avovsed  by  an  eztraordmary! 
k>ng0vity,  continued  to  be  admired  and  iollowed.  It  was  the 
palmy  time  descriptive  poetry.  LouiSt  marijuis  de  FoiUsnes 
(t7$7-x8ai>  who  deae^rves  rather  most  specif  notice  as  a  critic 
tfid  an«fficial  patKoa  of  Utcvatiue),  Castel,  Bmajdlin,  Esmenard, 
BcvchouY,  BicMtl,  Martin,  Gudin,  Coumaud,  aie  names  which 
chkfly  BurvivQ  aa  thoM  of  the  authors  of  scattered  attempts  to 
torn  the  EmcyeU^MMKlia  into  verse.  Chades  Joli»deChtoedoUti 
(i769-i833>  owes  hie  reputB^ion  rather  to  amiat»lity,  and  to  hia 
assodation^ith  nta  enuneBt  in  diff^«At  waam^  sudi  aa  lUvan^ 
and  Joub«t,  thm  to  atty  deal  power.  He  hi»  beoa  regardad  aa 
a  {weousor  ol  iMAactine;  but  the  renfinihbnrc  ia  chiefly  on 
I^amartiittr's  weakest  side;  and  the  atreas  laid  on  Imn  reoentlyi 
aa  on  LamartiAe  himfietf  asd  even  On  Ch6nier,  is  part  of  a>pasBbig 
reaction  against  the  school  of  Hugo.  Even  more  ambitiously^ 
Iiuce  dc  Laacival,  Campenon,  Dumesnil  asid  Parseval  de  Grand- 
MaiioaendeavouBcdto  writeepics,  and  soooeededxether  worse 
than  die  Chapdatna  and  Desmarets  of  -the  17th  century.  The 
cfaaractezi^«l  all  thia  poetry  was  the  xleacription  trf  everything 
in  metaphor  and  paraf>faraae,  and  the  careful  aivoidance  of  aay- 
dbihg  WL^  dirrftiMWiB  fA  sopitesion;  and  the  htwforians  of  the 
Komantic  BMnremcftt  haTe  ooUacted  toangr  ilfititnoea  of  this 
Afaauni&y.  lAmutanewiUbe-inoninifipdypedeediutiienext 
division,  .  Bift  aftMt  the  saver  tiaaa  as  X^aBurtliie,  and  towards 
tbeend'Of  the  i«eaent  period,  there  appeared  a  poet  who  may 
be  rdgalrded  as  the  last  impc^Wt  echo  o£  iMaiherbe.  This  wad 
Caaimir  Delavi^  (i793^i&4j.)j'the  author  of  La  Mentmeimts, 
a  writer  of  very  great  talmit,  and,  >  according  to  the  measure 
of  J.  Bj  RoUss^a  and  £jel»an,  no  nie«2t  poet.  It  is  asUal'to 
reckon  Delavigneaa-lo^nsiridnary  between  ^e  twO'Schoc^;  bat 
ia  strictness'  he  must  be  ootmted  with  the  daseids^  Draiaatic 
poetry  eihibiledaomenHiatsInubrchBractcristia.  Hieaystem 
of  tragedy  mitittg  kad  become  purely  meofaamcal,  and' every 
act^  abiUBt  evMy  scene  and  dtvditioB,  Jiad  its  iegt^lar  and  appro- 
priate'badnesa  aiMl'lataguagc,  the  formor  oiidddt  die  ^t  was 
not  supposed  it»>alteT  at  aU,  aadthelattn'oidy  v^digfatly. 
Poinsinet^LaiHarpe,  M.  Ji  Cbfaii6r,RaynoiiardideJouy,  Briffaut^ 
BaouT-LormianyaU  wrote  ib  this  style.  Of  these  Oi^nier  (1764- 
l8ii>  bad  ebnfc  of  tiieT^ciur  of' his- brother  Andrfi,  from  whom 
he  wss  distidguiib^  'l^  more  poptdar  poUricai  ^ndi^es  and 
better .fortiaae;  '  Oriitheothe|  ha«d,  Jesn  Fvadsefe  t)ud8  (1753- 
i8(^!>  who  passed  wh^  BiigliBhiiKn^-as  a  f  e^Md  radtieer  of  Shak«^ 
speare  to  daflsicdl  ntleis>  passed  wttdii  Ms  oonteMporaries  aa  «n 
introducer  into  Frevch  poetry  atrange 'aud  tevohitionary' 
novdtiBSk  ^Gomcld)^  ^ntlHotherhand,'  {aredflittter;  as  indeed 


it' bud  always  fared..  Fftbre  d'figUntine  (1755-1794)  (the 
companion  in  death  of  Daatoa),  CoUin  d'HadeviUe(  175^1806), 
Francois  G.  J*  S.  Andrieuz  <K7S9-r853)r  Picasd,  Akzandre 
Duval,  and  Nfipomuc&ae  Lettiercier'  (X77X-1840)  (the  most 
vigorous  of  all  aa  a  poet  and  a  critic  of  marh)  were  the  comic 
authors  of  the  period,  and  their  works  have  not  suffered  the 
complete  eclipse  of  the  contemporaxy  tragedies -which  in  part 
they  also  wrote.  If  not  exactly  worthy  successors  of  Moli^, 
th^  axe  at  any  rate  not  unworthy  children  of  Beamnarchais» 
■In  romance  writing  there  is  agaia,  until  we  come  to  Madame  de 
Stafil,  a  great  wfmt  of  originality  and  even  of  eioellence  in 
worfcinanrfiip.  The  works  of  Madame  de  Genlis  (1746-^830) 
exhibit  the  tendencies  of  the  x8th  century  to  platitude  and 
noble  sentiment  at  thdbr  wont.  Madame  Gottin  (1770-1807), 
Madame  de  Sousa  (i76x-*i836),  and  Madame  de  Kradener, 
exhibited  sMse  of  the  qualities  <tf  Madame  de-  Lafoyette  and 
moreof  thoseof  Madame  de  Genlis.  JosephFi£v6e  (1767-1839), 
in  Le  Dot  de  SnxeUe  and  other  works,showed  some  power  over  the 
domestic  story;  but  perhaps  the  moit  remarkable  work  in 
point  of  origiiiality  of  the  time  was  Xavier  de  Maistre's  (1763- 
1853)  Voyage  awtow  ^  ma  ckambre,  an  attempt  in  quite  a 
new  style,  whi(±[  has  been  happily  followed  up  by  other  writers. 
Turning  to  history  we  &nd  compuativdy  little  written  at  this 
pcriiKL  .  Indeed,untilquiteitsclosetmenweietoomu£hDccupied 
in  nuking  history  to  have  time  to  write  it.  There  is,  however, 
a  coasiderable  body  <€i  memoir  writers,  especially  in  the  earliei 
yeaiasef  the  (teriod,  and  aoine  great  names  apfwar  even  in  history 
|»oper.  Many  of  Sismondi^s  (r773-i842)  beat  wwks  weie 
prodooed  during  the  empire.  A.  G.  P.  firugidre,  baron  de 
Banmte  (i78>-r866),  though  his:  best-known  works  date  much 
later,  bdongs  partially  to  this  tim&  On  the  other  hand,  the 
production  of  pMloeophiod  writing,  eqwdally  in  wliat  we  may 
call  aiqiiied  philosf^y,  waS'  oonsiderable.  Tho  sensationalist 
views  of  GoBdillac  were  first  continued  aa  by  Bestutt  de  Tracy 
(i754-r836)  and  Laromiguitoe'  (j756i-x837)  and  subsequently 
opposed,  in  conaeqaenoe  partly  (rf-a  religioui  and  ^irituaUst 
revivalv  part^  of  the  inflaance:  <d  feceign  sdiooh  of  Uxragfat, 
especxaUy  the  Oerman  aad  the  ScQtdi.  ■  The  philosbphiad 
writers  fnm  this  latter  point  .of  view  were  Fiene  Paul  Royec 
Collard- (1763-1845),  F.  P.  G.  Maine  de-Bunc  (1776-1894), 
and  Theodore  Simon  JouSny  (x796-=i843)..  Their  influence  on 
liter^uiej  however,  was  aU<^gether  inferior  to  that  of  the  re- 
actionist school,  of  whom  Lotus  Gabriel,  vicomte  de  Bonald 
(i754*'i64o),  and  Joseph  de  MaiAre  ^1753-1811)  were  the  great 
leadMSi  These  latter  were  strongly  political  in  their  tendencies, 
and  pt^ical  philosophy  received,  aa  was  lutural,  a  large  share 
of  the  attention  (A  the  time.  In  continuation  of  the  work  <rf 
Uw  Ffailosofihes,  the  most  remarkable  writer  was  €<HUtaatbi 
Franpoit  Chameboeuf,  combe  ^  •  V(dney  <x757*r8so)>  whose 
Riiintstat  generally  knorwn.  On  the  other  biuid,  others  belongs 
ing  to  Uiat  scfaool,  such  as  Neckercnd  MoieUet,  wrote  from  the 
moderate  point  of  view  against  iwdutionary  excesses.  Of 
the  teactionista  Boanldis  extremdy  n^alist,  and  carries  out  in 
Ms  Ugisiaiicns  primiHves  somewhat  the  same  patrtarcfaal  and 
absc^tiflt  theories  as  our'  own  Filmer,  but  with  infinitdy  greater 
genius.  As  Boaald  is  royalist'  and  aristocratic,  so  u^m— 
Maistre  ifr  the  .  advocate  Of  a  theocracy  pure  and 
dmple,  wttii  the  pope  tor  ite  earthly  head,  and  a  vigorous  despot- 
ism far  its  system  ot  govemmeat.  Pierre  Simon  Ballanche 
(1(776-^847),  often  mentioned  in  the  hteraty  memoirs  of  his 
t^me,  wrote  among  other  things  B$ssi»  de  ^iHMgiHine  soeieU, 
good  ih  style  but  vagae  in  sobatatfctfi  Of  theology  ittiopa  there 
is  abuost  necessarily  littlcf  or  nothing;  the  clMgy  bc^  in  the 
etirHer^riod  proscribed,  in  the  latter  part  kept  iir  a  strict  and 
somfe#bat  dliscteditable  subjection  by  the  Empire.  Inmoralizibg 
literature  tbere  is  one  work  of  the  very  hi^est  exceUehce,  which, 
though  ndt  published  till  long' afterwards,  belongs  in  point  of 
composltioni  to  this  period.  This  ia  the  Pmsies  of  Joseph 
;joUbert  (r7s4-r824>/  1A»  «M»fet  fflosCrioOB  successor  ■■ 
of  Psflcal  afid  Vauvenargufe;  and-  to  be  raftked  perhaps  ■ 
above  both  in  the- Uterary  finish  of  hls  maxims,  and  certainly 
above  Vauvenargoea  in-thtf  breadth  and  depth  of  thovght  wfaicit 
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they  exhibit.  Id  pure  literary  critldsm  more  partidibirly, 
Joubcrt,  though  exhibiting  some  inconsistenciw  due  to  his  tiib«, 
is  ostoniahiiigly  [Penetrating  and  suggestive.  Of  science  and 
audition  the  time  vas  fruitful.  At  an  early  period  of  it  ai^eared 
the  remarkabl«  work  of  Pierre  Cabaint(t757-i8oS),the  Rapforts 
d»  physique  et  iu  morale  4e  Pkonme,  a  work  in  wfaidi  phy^(^gy 
is  treated  fihmi.  the  extreme  materialist  ^cAat  of  view  but  with 
all  the  Hvelineas  uid  literary  excellence  of  th«  Philosophe  move- 
ment at  its  best.  Another  phy8i<^ogical  work  of  great  merit 
at  this  period  was  the  TraiU  de  la  vie  et  de  la  mart  of  Bichat, 
and  the  example  set  by  these  works  wag  widely  followed;  while 
in  other  brandies  of  science  Laplace,  LagTange,Hatiy,Berthollet, 
Sec,  produced  contributions  of  the  highest  value.  From  the 
literary  point  of  view,  however,  the  chief  interest  of  this  time 
is  centred  in  two  iodividiiail  names,  those  of  Chateaubriand  and 
Madame  de  Stafl,  and  in  three  literary  developments  of  a  more 
or  less  navel  chaxacter,  which  were  all  of  the  highest  importance 
in  riiaping  the  oouzse  which  French  literature  has  taken  since 
1834.  One  of  these  devehqomeiits  was  tile  reactionary  mvvement 
of  Maistre  and  Bonald,  which  in  its  turn  largely  influenced 
Chateaubriand,  then  Lamennais  and  Montalembert,  and  was 
later  represented  in  French  literature  in  dlffsent  guises,  chiefly 
by  Louis  Veoillot  (1815-1883)  and  MgrI)upaitlovp(i8o3-t878)> 
The  second  and  third,  dosely  connected,  were  the' imtnense 
advances  made  by  parliamentary  eloquence  and  by  political 
writii^,  the  latter  ot  which}  by  the  hand  of  Paul  Louis  Coorier 
(i773~i8<35)  .contributed  for  the  first  time  an  undoubted  master- 
piece to  Fcrach  literature;  The  influence  of  the  two'comlHiied 
has  since  raised  joumlalhaii  to  even  a,  greater  pitch  of  power  in 
France  than  m  any  other  .eoiintiy.  It  jsinthedcrelcpmentof 
these'new  openings  for  titeiaitore,  and  in  tbe  cast  and  oomplexion 
which  thty  gave  to  its  matter,  that  the  real  Htetary  importuice 
of  the  Hevt^tidnary  period  consists;  just  as  it  is  in.  the  new 
elements  which  they  supped  for  the  treatment  of  sndi  subjects 
that  the  Uberary  vahie  of  th«  authors  tA^RerU  and  De  {'Aliemagne 
mainly  lies.  We  have  already  alluded  to  some  of  the  beginmi^gs 
of  periodical  jindjoumaltstlc  letteits  on  France.  For  some  time; 
in  the  hands  of  B^yle,  Basnage,  Des  Maiaeaux,  Juci6u,  Lederc, 
pertediOsl'^teratiire  consisted  maiaiy  of  a  series,  more  er  less 
dffl««ilbect«tl,  'bf  'lpamphteta,.  mth  ocdosiomd  extracts'  from 
fojt^ttombig'wed^j  critical  a^smorw' and.  the  like.  Of  atnoEc 
i^l^ltf  'kfad  li^'the  oftdi-mentioi^  Jovmal  de  Triweux  and 
M&a0e  ite  Pl^ke^  and'lator  the  <jlmrfe  WtSroirg  of  Fr£son  and 

0U6(4oW'^^ittiMfenilile  rea^blance  tc  a  motkm  m«ithly  re^ew,^ 
thou^-it  ^ras  addressed  to  a  very  few  persons.  Of  political 
Hews  there  was,  under  a  dei^tibm,  naturally  very  Uttle.  1769, 
however,  saw  a  vast  chat^'  in.  this  respect.  An  enotmous 
efflorescence  of  periodical  titerktiue  at  once  tot^  place,  ^d  a 
few  of  the  numerous  journals  founded  in  that  year  or  soon  after- 
wards survived  for  a  considerable  time.  A  whole  class  of  autho;rfr 
arose  who  pretended  ta  be  nothiiig  snore  than  journalists,  while 
many  writersdistingttiahed  for  more  solid  ooBtributions.  to  litera- 
ture took  part  in  the  movement,  and  not  &  fmr  active  politicians 
Qontributed.  Thus,  to  the  oiigbial  staff  of  the  Monltem,  of,  u 
it  was  at  first  called,  Xa  GazBtfe  Naiitmole,  LaH&rpe,  Lacxetelle, 
Anidrieux,  I>omiiuque  Joseph  Garat  {i74g".i8$3)  and  Pietxe 
Ginguen^  (1748-1826)  were  attadied.  Among  the  writers  of 
the  Joitrnul  de  Paris  Andr^  Chattier  had  been  ranked.  Fontanes 
contributed  to  many  royalist  and  moderate  journals.  Guizot 
and  Morellet,  represebtatives  respectively  of  the  19th  and  the 
z8th  century,  shared  in  the  NoitveUes  poUHques,  while  Bertin, 
Fievie  and  J.  L.  Geo£Froy  (1743-1814,),  a  critic  of  peculiar 
acerbity,  contributed  to  the  Journal  de  t'empire^  afterwards 
turned  into  the  still  existing  Journal  des  dSbats,  With  Geoffroy, 
Francois  B£noit  HoSman  (1760-1828),  Jean  F.  J:  Dussault 
(176^1824)  fMid  Charles  F.  Dorimond,  abb£  de  F£let«  (1765* 
1650),  consUtuted  a  quartet  o^'critics  sometimes  spokm  oi  as 
"  die  D6ba4s  iouK,"  though  they  were  hry  no  means  all  friends. 
OfactivepoUtidansMarat(XMf»«(i»A«*^)iMirabeau(C0i(m^ 
de  Provence),  Barere  (Journal  des  dibats  et  des  dScrets),  Brissot 
{PatrioteJraMiois),  Hubert  iPire  i>itfA«ni«),  Robespierre  {Dijat- 
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teufdelaconsUMion),  and  Tallien  (La  Sentint^)  were  the  most 
remarkable  who  had  an-  intknate  connexion  wit2i  journalism. 
On  the  other  hand,  the  type  of  the  journalist  pure  and  simfrfe 
is  Cttaiille'Oe8mouliii8(i759-r794),  <me  of  the  most  brffliaat,  in  a 
literary  point  of  View,  of  the  ahort-lived  eelelxltics  of  the  time. 
Of  the  same  <kai  itixe  Pdletifcr;  Dwosoir,  Loustalot,  Royou. 
As  the  immediate  dalfy  interest  1ft  pditics  drooped,  there  were 
formed  periodicals  of  a  partly  pohtitial  and  partly  literary 
character.  Such  had  been  the  dScade  phUosopM^,  which 
counted  Cabanis,Chteier,'  and  De  Tracy  ataiong  its  contributors, 
and  this  was  followed  by  the  Revue  fran^ise  at  a  later  period, 
which  was  in  its  tuAi  succeeded  by  the  Revue  des  deux  moiides. 
On  the  other  hand,  parliamentary  eloquence  was  even  more 
Important  than  joomiUism  during  the  early  period  <rf  the  Revolu- 
tion. Mirabcau  naturally  stands  at  the  head  of  oralon  of  this 
class,  and  next  io  Mm  may  be  ranked  the  well-^actwn  uames  of 
Maloaet  and  Meuaier  among  constitutionalists;  of  Robespierre, 
Maiat  and  DantiM,  the  triumvirs  of  the  Motfntaln;  of  Mauty, 
Caealds  and  the  ^comte  de  Miirabeau,  among  t^  royalists; 
fuid  abo^  all  of  the  Girondist  spe^ers  Bamave;  Vei^andj 
and  Lanjuinais.  The  last  named  survived  to  take  part  in  the 
revival  of  parliamentary  discussion  after  the  Restoration.  But 
the  perinanent  contributions  to  Frcbch  literature  of  this  period 
<A  voltnninous  eloquence  are,  as  frequently  happens  in  such  cases, 
by  no  means  large.  The  unimi  of  the  joum^ist  and  the  partia- 
mentary  ^irit  produced,  however,  ita  Paul  Loois  Courier  a 
master  of  style.  Courier  spent  the  greater  ^ut  itf  cbmfcr 
hi&life,  tragically  out  ifa wt,  in  transhhung  the  dassks 
and  studying  the  older  writers  6f  Fnuu»,  in  which  stftij^  he 
leomt  tbosou^Ay  to-  deei^  the  pseudo^dassiriBm  of  the  xStb 
century.  It  wais-not  tfll  he  whs  past  forty  that  he  t«ok  to  political 
^tingi-  and-'lfbe  st^~<yf  his  pan^hlets,  find  tfteir  wondetf«d 
irony  aikd  -vigoar,  at  once  placed  them  on  the  iMrel  of  the  very 
best  things  of  the  kind.  Along  with  Courier  should  be  mentiitaed 
Benjamin  Constant  !(i767-i83o),  who;  though  partly  a  romance 
writer  and  partly  a  philosophical  author,  was  mainly  a  p<^ticiau 
and  aii  orator,  besides  faciog  fertile  in  articles  and-  pampU^ 

\  Lamennais,  like  Lamartlne,  will  beat  be  dealt  with  later,  and  the 
same  may  be  said  of  B^ranger  ;  but  Chateaubriand  and  Madame 
de  Stael  miDt  be  hotlced  here.  The  former  n^msents,  in  the 
iftflaeace.  i^ch  xdianged  the  literature  <^  the  18th.  centu^  int» 
the  litentwe  of  die  i9t&,  the  vajfue  spirit  of  unrest  and  "  Welt« 
schmen;,''  the  affettkn  for  the  filctumqae  Qualities  of  nature; 
the  reltgibusrspifH  oocasloiuUy  tonihig  into  mysticism,  and  the 
respect,  sure  to  become  more  andmore  definite  ahd  appredaUve; 
for  antiquity^   He  gives  in  short  the  xonantic  and  conservative 

.element.  MadainedeStaiil(i766-i8i7}oatheother 
band,  as  became  a  daughter  of  Necker,  retained  a 
greatdealofthePhilosopfaecharacterandthetraditioDS 
of  the  i8th  centuiy,  especially  its  Jiberallsm,  xtxsmsib^iti,  and 
its  thirst  for  general  inlonnation;.  to  vAid^  hdwever,  she 
added  a  cosmopolitan  q>irit,  aad  a  readiness  to  introdnce  into 
France  .the  literary  and  social,  as  well  as  the  political  and  philO' 

■  sophical,peaiKarififHofothercauntricstowhich>theiStbCTBtigy, 
in  Fkaaoe  at  leastjiad  been  a  sUanger;  and  -vAkh  Chateaubriand 

\  himself,  netwitlutattdiBg  his  OKcniaiOBd  into  Bn^liah  Utetatve, 
had  been  veiy  iar  from  feeling.  .  Sbs  therafoze  contributed  to 
the  positive  and  liberal  side  of  the  future  movement.  Tbe 
absolute  literaiy  importance  of  the  two  was  very  differentv 

,  Madame  de  Stall's  early  writings  were  <A  the  critical  kind, 
half  aesthetic  ihalf  etliicaU  <rf  which  the  i8th  century  had  been 
fond,  and  which  their  titles,  Lettres  sur  J,J. Rousseau,  DeVvnfyt^ 

.  entie  des  passions,  De  la  UttfraUtre  censidMe  dans  ses  rapports 
avec  les  institutions  sociales,  sufficiently  show.  H»  romances, 
Del^neund  Corisme,  had  uaunemeliteiuyiaflttaiGeat  therimb 
Still  more  was  Ous  tbeouovrithDePAiUmagiiet  triudipCBCtically 
opeaed  up  to  the  risidg  geaevationin  Fiance  the  till  then  ilnknown 
treasures  of  HtMsturer  and  phiioso|rfiy«  which  duiu^  ca-toM- 
the  mN»st^oriou8c  half  century  4if  faer.Uteiaffy  hittory  ^iwi?^ 
Germany  had,  sometimes  OA  hints  taken  fiiom  France 
herself,  been  accumulating.  The  literary  importance  oi  Chateau- 
briand (1768-1843)  u  far  gRater>  while,  fait  literary  influence 
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canhai^fUybaesagBpakted.  -Cbat^A^bpand's  litcnrr  btter  w 
JBlousseau,  and  hi»  vi^Ag«  to  Amvm^  Mpe4  ^  develop  the  seeds 
which  Rouaseav  had  sovo.  In  iEo*^  and  oth^  wwks  the 
same  kind,  the  naturalism  of  Roasaeaa  received  a  still  further 
development.  But  it  was  not  in  duds  na4;urali&m.tbat  Chateau- 
buand  was  to  .find  his  most  fertile  and  most  successfui  theme. 
It  was,  on  the  contrary,  in  the  iwhabilitatim  of  Christianity  as 
an  inspiring  force  in  literature.  The.  iSth  centary  bad  used 
against  religion  th^  method  of  ridicule;  Chateaubriandt  by 
genius  rather  than  by  reaaoniig,  sot  up  gainst  this  method  that 
9i  poetry  and.  mmance.  "  Christianity,''  says  he,  almost  in 
so  many  wiucds,  "  is  the  most  podJcal  of  all  rdi^os,  the  most 
attractive,  the  most  fertile  in  literazy,  artistic  and  social  results." 
This  theme  he  develi^  with  the  most  .s^wdid  language,  and 
with  every  oonceivable  advantage  of  style,  in  the  GSwU 
Christianisme  and  the  Martyrs._  The  splendour  of  imagination, 
the  summonings  of  history  uid  literature  to  supply  effective  and 
touching  illustrations,  analogies  and  iBodnnts,  the  rich  o^ounng 
so  different  from  the  peculiarly  monotonous  and  giey  tones  of 
the. mastery  ol  the  zSth  century,  and  the  fervid  admiration  for 
mtura  which  were  Chateaubriand'a  mala  attractions  and  char- 
acteristica,  could  not  fail  to  have  an  taoxmovA  literary  influence. 
Ihdeed  he  hu  hem  aodaimed,  with  move  xeasos  than  is  usually 
found  in  such  acclamations,  aa  the  founder  of  comparative  and 
imaginative  literary  critidam  in  Fiance  it  not  in  Eunv*-  The 
Romantic  »chool  acluiowle^B^^t  and -with  justice,  its  direct 
indebtedness  to  him. 

Literaiur*  fin^  j  jjo.-»Ja  dealing  with  the  last  period  of  the 
history  of  French  literature  and  tl^t  which  was  introduced  by 
the  literary  revtdutivn  erf  1830  and  has  continued,  in  phases  of 
<mly  parti^  change,  to  the  present  day,  a  slight  alteration,  of 
treatment  iax»f;pu0itQ«  Thesnbdiviumuof  literature  have  lately 
beoome  90  BumcrDus,  and  the  contributioas  t«  each  have  reached 
avdb  an  itnmeitw!  volume,  that  it  isfn^xMuUe  to  give  won  than 
cursory  notice,  or  indeed  aUusion,  to  most  ni  them.  It  so 
hamienst  however,  that  the  purdy  literary  charftctcvistics  of  this 
period,  thov^  ^  most  striking  and  ronarkaUe,  are  confined 
^  a  few  tnandies  of  literature.  The  charactor  of  &he  iptb 
wtury  in  France  has  hitherto  been  at  least  aa  strongly  marked 
as  that  of  any  previous  period.  In  the  middle  agea  men  of  letters 
followed  each,  other  in  the  cultivation  of  certain  literary  iorma 
for  long  centuries.  The  chanson  de  gfiste,  the  Arthurian  legendi 
the  raman  d*  avenUire,  the  foHieUi  the  allegorical  poem,  the 
rough  dranutic  mystny  and  iarce,  s^ed.  successively  as 
motdds  into  whiph  tbs.thou^  and  writing  in^mlM  of  genera- 
tions of  authors  were  successively  cast,  often  with  little  attention 
to  the  Buitabitity  of  form  wkd-sabject^  The' end  of  the  15th 
ceotury,  and  atUl  more  die  i6th»  owing  to  the  vast  extensitm 
of  thought  and  knowledge  tbm  mtroduced,  finally  broke  up  the 
old  forms,  and  introduced  the  practice  of  treating  each  subject 
in  a  aianqeif  moie-mr  less  appn^ate  to  it,  and  whether  a[H>n>- 
priate  or  not,  freely  selected.by  the  author,  .  At  the  same  time 
a  vast  but  somewbfkt  indiscriminate  addition  was  made  to  the 
actual  vocabvlaiy-«^  the  langu4ge.  The  i rthand  i3th  centuries 
witnessed  a  process  ol  .restriction  onc«  flMxe  to  certain  forms 
and  strict  imitation  of  prodecessois,.  combined  with  attention 
to  purely  arbitrary  rules,  the  csaqtping  ftnd  impoverishing  effect 
of  this  (in  F£aelon's  wortb)  bcuig  counterbaltaxkccd  partly  by 
the  efforts  of  individual  genius*  and  still  moK  by  the  coastant 
and  steady  enla^^wnt  (rf  die- range  of  tbo«^t,  the  choice  <^ 
subjects,  and  the  familiarity  with  other  litaiatttr^  both  of  the 
andoit  and  modem  world.  The  litmuy  work  of  the  19th 
c^ntuKy  and  of  the  great  Romantic  movement  which  began  in  its 
aecond  quarter  was  to  repeat  on  a  far  larger  scale  the  work  of  the 
i6tfa,  to  break  up  and  discard  such  iiterary  forms  as  had  become 
vselesa  or  hopelessly  stiff)  to  give  strength,  supptenesa  ai^ 
variety  to  such  as  were  retained,  to  invrat  new  ones,  where 
ncccssaiy,  to  wtricb  the  language  by  importations,  inventions 
amd  revivals,and,  abovit  all,  tohriafliBto  prominence  the  principle 
of  individualiun.  Authors  and  even  booka,  lathei;  than  groups 
and  kinds,  d^maul  principal  atteotioa. 

The  rwdt.  of;      jrmrcdution  is  n«t«r»Uy  moat  xematkable  th 


tfaeiuii!n:^iMr«>aiHlthe]undxeddq>artiiient(tf'hiBtK>  Poetry, 
not  dramatic,  has  been  revived;  pcose.  romance  ,ai^  literary 
criticism  have  been  brpught  to  a.perfecU<^  previously  imknown; 
and  bi^tfoy  has  produced  works  mqre  various,  if  npt  more  remark- 
able, than  at  any.  previous  stage  :of  the  language.  Of  all  these 
branches  we  shall  therefore  Hideavow  to  give  some  detailed 
account.  But  the  seiyices  done  to  the  language  were  not  limited 
to  the  strictly  literary  branches  of  literature.  Modem  French, 
if  it  lacks,  as  it  probably  does  lack,  the  statuesque  precision  and 
el^ance  of  proae  style  to  which  between  1650  and  1800  aU  dae 
was  sacrificed,  has  become  a  much  awe  suitaUe  instsunent 
for  the  accurate  and  copious  treatment  posiUve  and  coicrete 
subjects.  These  subjects  have  accordingly  been  treated  in  an 
abundance  corresponding  to  that  manifested  in  other  combes, 
though  the  literary  in^>ortance  of  the  treaUnent  has  perhaps 
proporrionately  declined.  We  cannot  even  attempt  to  indicate 
the  innumerable  directions  of  scientific  study  which  this  copious 
industry  has  taken^  and  must  confine  oturselves  to  thp^  which 
come  more  immediately  under  the  headings  previously  adopted. 
In  philosophy  proper  France,  like  other  nations,  has,  beea  more 
remarkable  for  attention  to  the  historic^  side  .o(  natter 
than  for  the  [aoductioa  of  new  qrstema;  and  the  principal 
excepticm  amcmg  her  philosophical  writei»,Aaguste  CopnteCx  793- 
1857),  beaidepinditting,  asferaahiSiOUitter  went  tOiihepvH^^ 
and  scientific  rather  than  to  the  purely  phflosophical  stdf  <which 
indeed  he  regarded  as  antiquated),  was  not  very  remarkable 
merely  as  a  man  of  letters.  .  Victor  Cousin  (1793-1867),  on  the 
other  hand,  almost  a  brilliant  man  ,of  letters  and  for  a  time 
regarded  as  stHnething  of  a  philosophical  apostle  preaching 
"  eclecticism,"  betook  himself  latterly  to  biographical  and  other 
miscellaneous  writing,  especially  on  the  famous  Fratch  ladies  of 
the  17th  century,  and  is  likely  to  .be  lemembered  chiefly  in  this 
department,  though  not  to  be  forgotten  in  that  of  philosophical 
history  and  ojticism.  The  samecurious  dedension  was  observ- 
able in  thenuch  youngur  Hippolyte  AdiJphe  Taine  (1828-1895), 
who,  beBwning  with  philoaophieal  studies,  and  always  maintain- 
ing a  strong  tinctyreof  philos^hiealdQtttiiiinism,a|9lied  himself 
later,  firs^  to  literary  history  and  eriticiam  in  Us  famous  HisMre 
de  h  MitSrature  anglaisc  (1864),  and  then  to  history  prefer  in 
his  still  more  famous  and  far  more  solidly  based  Ori^ms  dc  la 
Prance  contmporaine  (1876).  To  him-,  however,  we  must  recur 
under  the  head  of  literary  criticism.  And  not  dissimilaT 
phenomena,  not  so  much  of  inoonaUncy  to  phUoaophy  as  of  a 
teouleocy  towards  the  api^ed  rather  than  the  ptire  branches  of 
the  .subject;  are  noticeal^e  in  Edgar  Qvinet  (1803-1875),  in 
Charles  de  R^musat  (i'797-i87s),  asd  in  Ernest  Roian  (iStj- 
1893) ,  the  £jnt  <^  whom  b^an  by  .tianalating  Horder  wUle  the 
second  ami  .third  devoted  thems^vci  eariy  to  «choiastic  philo- 
sophy, de  RtaiHS^  dealing  with  Abelard  (1845)  and  Anselm 
(1856),  Renan  with  Averroes  (1S52).  More  sin^e^ninded 
devotion  to  at  least,  the  historical  »de  was  shown  by  Jean 
Fhilibert  DeouroQ  (1794^x863),  who  publiabed  in  1842  a  Cowa 
de  phildtfipkit  and  many  mhM»:  works  at  different  times;  but 
the  inconstancy  recurs  in  Jules  Simon  (j8i4"i896),  who,  in  the 
earlier  part  of  his  life  a  professor  of  phUoaophy  and  a  writer  of 
authority  on  the  Gredt  philosophers  (eApedally  in  Histomt  dt 
V  iccU  d'  Akoeandrie,  1844-1845),  began  before  long  to  take.^ 
active  and,  towards  the  doae  of  his  life-wock,  all  but  a  foremost 
part  in  politka.  In  tbdokgy  the  chief  name  of  great  literary 
eminence  ia  the  cwlier.  part  of  the  century  is  that  ^  Lsmpnaaiii, 
of  'wfaMa  Juan  ineseatly,  in  the  later,  th^  of  Renan  again. 
But  Chades  Forbes  de  Mmtalembert  (18x0-^870),  an  historian 
nth  a  strong  theological  tendency,,  deserves  notibe;  and  among 
ecclesiastics  who  have  been  orators  and  writers  the  p^e  Jean 
Bapriste  .Henri  t.aGordaire  (1803*1861),  a  pupilof  Lamennais 
wlw- returned  to  orthodoty  but  always  kept,  tp  the  liberal  side; 
the  pdre  C^lestin  Josq>hF^  (1810-1:891),  a  Jesuit  teacher  and 
preacher  of  eaiinence;:and  the  pftre  Didon  (1840^-1900),  a  very 
popular  preacher  and  writer  who,  though  throughly  orthodox, 
did  not  esojit. collision  with  his  siq>etio!rs.  On  the  Protestant 
side  Athanase  Coquerel  (1890-1875)  Is  the  most  semarkaUe 
name.  Rje(^ittlyj?BulJ5aliiatier(b.  i8j8)hasdispUyed,e^ecia9y 
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in  de&Hiw  Widi  Sudt  Frauds  of- Audal',  miA  power  of  litenry 
and  r«^|joU6  syaipatliy  and  a  style  somtfirliat  modelled  6n  that 
<rf  Renan,  but  less  nnctuoui  and  effimhiBte.  There  are  strcmg 
plulosopUcal  tendendes,  and  at  least  a  revolt  against  the  re- 
ligious as  well  as  phllos(^hkal  ideas  of  the  Encyclopedists,  in 
tht-  Pensies  of  Joubert,  while  the  hybrid  position  characteristic 
of  the  19th  century  is  particularly  noticeable  in  £tienne  Pi  vert  de 
S^nancoor  (1770-1S46),  whoise  principal  work,  Obermann  (1804), 
had  an  extraordinary  influence  on  its  own  and  the  next  generation 
in  the  direction  of  melancholy  moralizing.  Thistond  wasnotably 
taken  up  towBixls  the  other  end  of  the  century  by  Amiel  {q.v.), 
«di6,  however,  does,  not  strictly  belong  to  French  literature: 
whUe  in  Xun£n£s  Doudon  (1800-1873),  author  ot  MHanges  et 
kUres  posthmnoosly  publlsbed,  ve  find  more  of  a  return  to  the 
attitude  (A  Joubert--literary  criticism  oonipying  a  very  large 
part  of  Ins  teflecticois.  Fc^cal  philosc^hy  and  its  Undred 
sciences  have  naturally  received  a  large  share  of  attention. 
Towards  the  middle  of  the  «ntury  there  was  a  great  develop- 
ment of  sodalist  and  fanciful  theorizing  on  politics,  with  which 
the  names  of  Claude  Henri,  comte  de  Saint-Simon  (1760-1825), 
Charles  Fourier  (r772-i837),  fitienne  Cabet  (1788-1856),  and 
others  ate  connected.  As  political  economists  Fr6d^ric  Bastiat 
(1801-1850),  L.  G.  L.  Guilhaud  de  Lavergne  (1809-E886),  I^ouis 
AugustefBlanqui  (1805-1881),  andl^chel  Chevalier  <i  806-1879) 
may  be  noticed.  In  Aleads  de  Tocqueville  (1805^1859)  France 
produced  a  political  observed  of  a  letta^bly  acute,  moderate 
and  reflective  cfaaracttt,~and  Armand  Caird  (XS00-X836),  whose 
Kfe  was  cut  short  in  a  duel,  was  a  real  man  of  letters,  as  Well  as 
a  brilliant  journalist  and  an^  honest  if  rather  violent  party 
politician.  The  name  of  Jean  Louis  Eugene  Lerminier  (1803- 
1857)  is  ol  ^de  r^Mtte  for  legtd  and  constitutional  writingb,  and 
that  of  Henri',  baron  de  Jomini  ( 79-1869)  is  still  mote  celebrated 
as  a  military  histc^an;  while  that  of  Francois  Lenormant  (1837- 
1883)  holds  a  not  ttissimilar' position  in  archaeology.  With  the 
publications  devoted  to  pfa^cal  sdwce  proper  fre  do  not  attempt 
to  meddle.  Pfailolo^,  however,  demands  a  brief  notice.  In 
daaaical  studies  France  has  till  recently  hardfy  maintained  th^ 
position  which  might  be  exiiected  of  the  couMzy  of  Scaligeif 
and  Casanboa.  She  ha^  Iknrever,  produced  some  conidderable 
Orientalists,  such  as  CbampoUion  the  younger,  Bumonf ,  Sllvest  re 
deSacyandStaniriasJuUen.  The  foundation  of  Romance  phito^ 
logy  was  due,  indeed,  to  the  foiei^ers  Wolf  and  DieK.  But 
early  in  the  century  the  cariosity  as  to  the  older  literature  of 
France  created  by  Barbazan,  TreSsaa  and  otbers  continued  to 
extend.  Dominique  Martin  M^on  (i748-i8>9)  pnbll^ed  many 
unprinted  fabliaux,  gave  the  whole  of  the  Frendi  Renari  cyde, 
with  the  exception  of  Semtft  h  contfefait,  and  edited  the  Roman 
de  la  rose.  Charles  Claude  Fauriel  (x77jt-z844)  and  Friai^ois 
Ra^oouatd  (x7tix'-x836)  dealt  elaborately  with :  Provensal 
poetry  as  mil  as  paitiaUy  with  that  of  the  trouvdres;  and  die 
latter  produced  fais  conqirehensiTe  Lexique  romane.  These 
examples  were  fbllowed  by  many  other  writers,  who  edittid 
manuscript  works  and  commented  on*  them,  always  with  seal 
and  sometimes  with  discretion.  Foremost  among  these  mast 
be  mentioned  Paulln  Paris  (i8oo-i38i)  who  forfiftyyeara served 
the  cause  of  old  French  literature  with  untiring  energy,  great 
literary  taste,  and  a  pleasant  and  facile  pen.  HiS'Selecti(ma  from 
manuscripts,  his  Romancero  frattiois,  his  etfitions  of  Garin  le 
Lokeraih  and  Serle  aus  grans  pits,  and  his  RomoMs  de  la  table 
ronde  may  espedally  be  mentioned.  Soon,  too,  the  Benedictine 
Hisloire  Uttiraire,  so  long  iiit«ampted,  was  resumed  under  M. 
Faris's  general  management,  and  has  proceeded  nearly  to  th^ 
end  of  the  14th  century.  Among  its  contents  M.  Parts's  dis* 
sertations  on  the  later  chansons  de  gesUs  tnd  the  early  song 
writers,  M.  Victor  le  Clerc's  on  the  fabliatis,  and  M.  Uttti's 
on  the  romans  ^aventttres  may  be  sp^ally  noticed.  For  some 
time  indeed  the  work  of  French  editors  was  chargeable  with  a 
certain  lack  of  critical  and  philological  accuracy.  This  reproach, 
however,  was  wiped  off  by  the  efforts  of  a  band  of  younger 
scholars,  chiefly  pupils  of  the  £coIe  des  Chartes,  with  MM.Gaston 
Paris  (1839-1903)  and  Paul  Meyer  at  their  head.  Of  M.'Paris 
in  particular  it  may  besaid  that  no  scholar  in  the  subject  hasever 


ctmibtned  Htetiaiy-and  UngulAi^  coaip^bea^  lAore  admirably. 
TheSod£t£  des  AndensteittesFfai^aii  wasformed  for  thepttitX)5e 
of  publislihig  scholariy  e<fifion»  of  inStKted  worits,  and  a  lexicon 
of  the  older  tongue  by  M.  Godefroy  at' last  supplemented,  thou^ 
not  4uite  with  equal- aVxOmi^hment,  the  admirable  dictionary 
in  which  £mile  Littr€  (i8oi-i88r),  at  the  cost  of  a  Ufe's  labour, 
embodied  the  whole  vocabulary  of  the  classical  French  language. 
Meanwhile  the  period  between  tlie  middle  ages  proper  and  the 
X7th  century  has  not  lacked  its  share  of  this  revival  of  attention. 
To  the  literature  between  Villon  and  Regnier  espedal  attention 
wa^  paid  by  the  early  Romantic^,  and  Sainte^Beuve's  TaHeou 
histori^ue  et  critique  de  la  potsie  et  du  tMdite  an  sebOme  siide 
was  bne  of  the  manifestoes  of  the  school.  Since  the  apipearance 
of  that  work'  in  xSsS  editions  with  critical  comments  of  the 
literature  of  this  period  have  oodsf  antly  mtdClpUM,  aided  by  the 
great  fancy  for  t^efully  imtduced  works  whidi  ekists  among 
the  richer  classes  in  France;  and  there  are  probably  now  few 
countries  in  which  works  of  old  authors,  Whether  in  cheap  reprints 
or  in  editions  de  luxe  can  be  more  readily  procured. 

The  Romantic  Uovement.-~-lt  is  time,  however, to  return  to  the 
literary  revolution  itself,  and  its  ttWre  purely  Hteraiy  reauhs. 
At  the  accession  of  Charles  X.  France  possessed  three 
writers,  and  periiaps  Only  three,  of  already  remarkable  •  "■'"^'••r 
eminence,  if  vrt  except  Chateaubriand,  who  was' already  <rf  a 
past  generation.  Hiese  three  were  Heirs  Jean  de'  Bi^ttngir 
(1780-1857),  Alphottse  de  Lamanine  (1790^1869-),  end  Hugucs 
Ftiiriti  Robert  Lamennais  (178^-1854).  Hie  finft  belongs 
definite  in  manner;  despite  hte  striking  origini&litjr'  of  nuance, 
to  the  past. '  He  has  remnants  of  the  old  periphrases,  the  cum- 
brous mythological  allusions,  the  poetidal "  properties^  ttf  French 
verse.  He  hsis  also  the  older  and  somewhat  narrow  fimitatitilis 
of  a  French  poet;  fofei^rs  ^e  ftn:  him  mere  barbarians.  Ai 
the' same  time  his  CTtraordinary  lyrical  faculty,  Ms  excdleut  wit', 
Which  makes  him  a  descotdant  df  Rabelais  and  La  Fontaine, 
wad  bis  ocduional  touches  of  pathos  made  him  deserve  and 
obtain  something  mote  than  successes  of  occastom-  Bfoanget', 
mot«over,  wai'vety  lai  from  beiiig  the  mere  ilnjfnrovfoatdri 
which  <hoSe  ding  to  the  fmipftnationist  theory  of  poetty 
would  fain  see  lb  hha.  iGs  studies  in  style  and  cifinposition  w^ 
peTsistent.andftwaslongbeforeheattaitted  the  firm  and  brilliant 
manner  whic^  distinguishes  him.  B€rangei^  talent;  ho^ever^ 
was  still  too  much  a  matter  of  individual  genius  to  great 
literary  influence,  and  he  formed  no  school:  It  was  dlfiFbrent 
with Lamartine, wh* was, neverthdess, Bte Bitaii^, '  ■  g^^- 
a  typical  Frenchman,  The  MtditaHoni  and  the  {JJ^ 
Harmonies  exhibit  a  remarkable  transition  ■  between 
the  old  school  and  the  new.  In  going  direct  to  nature,  in  borrow^ 
ing  from  her  striking  outlines,  vivid  and  contrasted  tints, 
harmony  and  variety  of  sound,  the  new  poet  showed  himseH 
an  innovator  ttf  the  best  class.  -  In  usii%  romantic  and  vdigious 
aasodatiens,  and  etpresaing  them  in-  affecting  language,  he  was 
the  ChateaubrlMid  oi  -verse.  But  with  all  tl^  bb  retaixied  dome 
of  the  vices  «<  the  classical  sdlooL  '  Hi8verdificaljon,hhnnoiiious 
as  it  is,  is  monotontTus,  and  he  does  not  venture  into  the  bold 
lyrical  forms  which^rue  poetry  loves'.  He  has  still  the  horror  of 
the  mot  proprt;  he  is  always  spiritualizing  and  idealizing,  and 
his  style  and  thought  have 'm  double  portion  of  the  fuirinine 
and  almost  flacdd  softness  which  had  come  to  pass  for  grace  in 
French.  The  last  of  the  tiio,  Lamennais,  represents  an  altogether 
bolder  and  rbugher  genius.'  Strongly  influenced  by  ' 
the  Catholic  reaction,  Lamennais  also  shows  the  mS!*^ 
strongest  possible  influence  of  the  revolutionary  spirit. 
His  earliest  woric,  the  Essai  sur  Vindifffr^nce  en  moHire  de 
f0j^im(iSt7and-i8x8)  wOBadtfenceof-tlte  chutdi  on  Curiously 
nnecdesiastSeal  linfest  It  was  written  in  on  Udsnt  st^e;  fuH  of 
fllustrations,  and  extremdy  ambitious  in  chanicter.  'Tlie  {don 
was  partly  critical  and  partly  constructfve.  The  first  part  dis' 
posed  of  the  tSth  centuryvtbe  second,  adopting  the  Uieory  of 
papal  absolutism  which'Josephde  Maistrehad  aliieady  advocated, 
proceeded  to  base  it  on  a  supposed  universal  consent.  The  after 
history  of  Lamennais  was  perhaps  not  an'tMn'atnral  recoil  from 
this;  but' It  is  snffideht  hctte  to  point  out  that  in  his'  prbse. 
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especially  95  afterwards 'developed  In  *he  kijftocalyptic  Paratis 
d'un  croyatU  (1839)  are  to  be  discerned  many  of  tfie  tendencies 
of  the  Romantic  sdtool,  particularly  its  hardy  and  pktnresi^ 
dioice  of  language,  and  the  disdain  of  established  and  accepted 
tnethocfe  whidi  it  professed.  The  signs  of  the  revolution  itself 
were,  as  Was  natural,  first  ^ven  in  periodical  literature.  The 
feudMist  affectations  of  Chateaubriand  and  the  leg[tiiUlst& 
exdted  a  sort  of  aesthetic  affection  'for  Gothldstn,  and  Waltet 
Scott  became  one  of  the  most  favourite  authors  In  Trance. 
Soon  '^as  started  the  periodic^  La  Muse  fran^ise,  in  which  the 
names  of  Hugo,  Mgny,  DeScfaamps  and  Madame  de  Girardin 
appear.  Almost  all  the  ^tbrs  in  this  periodical  were  eager 
royalists,  and  for  somie  time  the  battle  was  still  fought  on  poli- 
tical grounds.  There  could,  however,  be  no  special  connexion 
between  classical  drama  and  KberaEsm;  and  the  hberal  journal, 
the  Globe,  with  no  less  a  perscm  than  S^te-Beuve  among  its 
contributors,  declared  definite  war  agidnst  classicism  in  the 
drama.  The  chief  "  clasacal "  organs  were  the  CmsHtiUtonti^, 
tbb  JoiinuU  des  dibatSt  and  after  a  tfme  add  not  exclusively, 
the  Rome  des  deux  mondes,  Sooh  the  question  became  purely 
titei%ry,  and  the  Romantic  sdiool  proper  was  bdrn  in  thd  famous 
cHade  or  clique  in  which  Hugo  was  chief  poet,  Sainte-Beuve 
chief  critic,  and  Gautier,  Gerard  de  Nwval,  the  brothers  fimile 
i(l79i-i87i1  and  Antony  (i8oo-i86g),  Deschamps,  Petrus  Borcl 
(1809-1859)  and:  others  were  officers.  Alfred  de  Vigny  aind 
Alfred  de  l^fusset  stand  somewhat  apart,  and  so  does  Oiarles 
Nodier  (t78o-i844),  a  ver^tile  and  voluminous  writer,  the  very 
variety  and  number  of  whose  works  have  somewhat  prevented 
the  Individual  excellence  of  any  bf  them  ftt>m  having  justice 
done  "to  it^  The  objects  of  the  school,  which  was  at  first  violently 
opposed,  so  much  so  that  certain  academicians  actually  pe^ioned 
the  king  to  forbid  the  admission  of  any  Romantic  piece  at  the 
lligAtie  ^'ranfafs,  were,  briefly  stated;  the  burning  of  everything 
which  had  been  adored,  and  the  adoring  of  everything  which 
had  been  burnt.  They  would  have  no  unities,  no  arbitrary 
selection  of  Subjects,  no  restraints  oq  variety  of  versification,  no 
academically  limited  vocabulary,  no  consideratioijs  of  artificial 
beauty,  and,  above  all,  no  periphrastic  expression.  The  mot 
Propre,  the  catliAg  of  a  spade  a  spade,  was  the  great  command- 
ment of  Romanticism;  but  it  must  be  allowed  that  what  was 
taken  away  io,periphrase  was  made  up  in  adjectives.  Mu^et, 
who  was  very  mudi  of  a  free-lance  in  the  contest,  maintained 
indeed,  that  the  differentia  of  the  Romantic  was  the  copious  use 
£f  this  part  of  speech.  .  All  sorts  epithets  were  invented  to 
disdngtush  the  tvb  parties,  of  which  flamboyant  and  grisdtre 
are  perhaps  the  most  accurate  and  expressive  pair — the  former 
serving  to  denote  the  gorgeou^  tints  and  bold  attempts  of  th6 
new  school,  the  latter  the  grey  colour  and  monotonous  outlines 
of  the  old.  The  representation  of  Hemani  in  1830  was  the  cul- 
mination of  the  struggle,  and  during  great  part  of  the  reign  of 
Louis  Philippe  almost  all  the  younger  men  of  letters  in  France 
were  Romantics.  The  representation  of  the  Lucricc  of  Francois 
Ponsard  (1814-1867)  in  1846  is  often  quoted  as  the  herald  or  sign 
of  a  classical  reaction.  But  this  was  only  apparent,  and  signified, 
if  it  signified  anything,  menly  that  the  more  juvenile  excesses 
of  the  Romantics  were  out  of  date.  All  the  greatest  men  of 
letters  of  France  ^nce  1830  have  been  on  the  innovating  side, 
and  an  without  exception,  whether  intentionaUy  or  not,  have  had 
their  work  coloured  by  the  results  of  the  movement,  and  of  those 
which  have  succeeded  it  as  developments  rather  than  reactions. 

Drama  and  Poetry  since  i5jo.— Although  the  immediate 
subject  on  which  the  battles  of  Classics  and  Romantics  arose 
was  dramatic  poetry,  the  dramatic  results  of  the  movement 
have  not  been  those  of  greatest  value  or  most  permanent  char- 
acter. The  principal  effect  in  the  long  nm  has  been  the  intro- 
duction of  a  species  of  play  called  drawe,  as  opposed  to  regular 
comedy  and  tragedy,  admitting  of  much  freer  treatment  than 
either  of  these  two  as  .previously  understood  in  French,  and 
lentUi^  itself  in  some  nieasiire  to  the  lengthy  and  disjointed 
action,  the  multiplicity  of  personages,  and  the  absence  of  stock 
characters  which  characterized  the  English  stage  in  its  palmy 
days.  '  All  Victor  Hugo^s  dramatic  works  are  of  this  class,  and 


each,  ta-  it  was  prdduced  or  fmbliAed  (CromuM/'BerHani, 
Man&H  de  POrme,  Le  Rot  i*am^fsr,  Luorice  Bor^,  M^rU  Tudor, 
Ruy  bias  and  Les  Burffav&t),  Was  a  literary  event,  and  exdted 
the  most  vicrfent  discnssfon— die  author's  usual  plan  bdAg 
pfefix  a  prcMe  prefoce  of  a  very  millta&t  character  to  his  ivotlc. 
A  stin  mme  melodramatic  variety  of  drame  was  that  chfefly 
represented  by  Alexandre  Dumas  (1802-^1870),  whose  Hettfi  ill 
and  Aitioriy,  to  wfakb  may  «ddad  Uter  lA  tout  --Se  Nesle 
and  MadewOiseUe  de  BdM^,  vfete  abnost  bs  much  mllying 
points  for  the  eariy  Romantits  as  the  dramas  of  Hugo,  despite 
theirinferior  literary  value.  At  the  same  time  Alexandre  Sbumet 
(1788-1845),  in  Norma,  Utte  Ptte  de  N$rm,  Sec.,  and  Casimk 
Delavigne  in  Marino  PaHero;  Levis  XI,  &c.,  maintained  a 
somewhat  closer  adherence  to  the  older  modeb.  The  classfoil 
or  semi-classical  reaction  of  the  last  years  of  L<mi3  PfalEppe  was 
represented  in  tragedy  by  Ponsard '(Lw:^^,  Afnes  de  Miranie^ 
Charlotte  Corday,  Utysse,  and  several  comedies),  and  on  the  comk 
side,  to  a  certain  extent,  by  £mile  Augia  (iSto-iSSg)  in 
VAveHtuHire,  Le  Geudre  de  M.  Poirier,  Le  PUs  d«  Gibtiyer,'  &e. 
During  almost  the  wh^  period  Eugtoe  Scribe  (zypi-iSfit) 
poured  forth  innumerable  comedies  of  the  vaudevOle  ordei*, 
which,  without  possessing  much  literary  value,  attt^ed  immense 
popidarity.  For  the  last  half-century  the  realist  development 
of  Romanticism  has  had  the  upper  hand  in  dramatic  compoutiQA, 
its  principal  representatives  being  on  the  one  side  Victorien 
Sardou  (1831^1909),  who  in  Nos  InHmes,  La  FamtUe  Senottoti, 
Rabagas,  Dora,  &c^,  chiefly  devoted  himsdf  to  the  satirical 
treatment'  of  maimers,  aAd  Alexandre  Dumas  fils  (1814^x895), 
author  In  1852  of  the  famous  Dame  &hx  camilias,  who  iii'sudh 
pieces  bs  Les  Idies  de  Madame  Aubray  and  L'fyrattfbre  nSSiet 
busied 'himself  with  ihorals  and  "  problems," '  whfle  -his  Dame 
aUx  eamUids  (1852)  is  sometimes  tailed  as  the  first  of  such  things 
hi' "modern^*  style.  Certain  is^fed  authors  also  desei^ 
notiite,  such  as  Joseph  Autran  (r8J3-i877),  a  pfert  and  acade- 
mician having  some  resemblance  to  Lainartine,  whose  PUle 
d'Mschyle  created  for  lum  a  dramatic  reputation  which  he  did 
nbt  attempt  to  follow  up,  aiid  (jabriel  tegduv^  (b.  1807),  who&e 
Adrienne  Z^ioaw'tfwr  was  as^ted  to  popularity  by  the  admirable 
ttdent  of  Rachel.  A  qiecial  variety  of  drama  6f  the  first  literary 
importance  has  also  been  cultivated  in' this  centur^  under  tfa^ 
title  of  si^nes  or  proverbes,  slight  dramatic  sketches  in  which  the 
dialogue  and  style  are  of  even  more  fmp<nitance  than  the  actioiiL. 
The  best  of  all  of  these  axe  those  of  Alfred  de  Musset  (i8tcr-i857), 
whose  Il'faut  qu*une  parte  soit'  ouverte  ou  fermie^  On  ne  badine 
pas  ante  Pamour,  &c.,  are  models  of  grace  and  wit.  Among  his 
followers  may  be  mentioned  especially  Octave  FcuiDet  (1822- 
1890).  Few  social  dramas  of  the  kind  in  modem  times  have 
attained  a  greater  success  than  Le  Monde  oit  Von  ^ennuie  (t868) 
of  £douard  Pailleron  (1834-1S99).    (See  also  Drama.) 

In  poetry  proper,  as  in  drama,  Victor  Hugo  showed  the  way. 
In  him  all  the  Romantic  characteristics  were  expressed  and 
embodied-'^-disrcgard  of  arbitrary  critical  rutes,  free 
choice  of  subject.  Variety  and  vigourofmetre,spleridonr 
and  tonorousness  of  diction,  abundant  "  \ocaX  colour," 
and  that  irrepressible  individualism  vMch  is  one  of  the  chief, 
though  not  perhaps  the  chief,  of  the  symptoms.  If  the  careful 
attention  to  forin  which  is  also  diaracteristic  of  the  movement  im 
less  apparent  in  him  than  In  some  of  his  followers,  it  is  not 
because  it  is  absent,  but  because  the  enthusiastic  conviction 
with  which  he  attacked  every  subject  somewhat  diverts  attention 
Itom  it.  As  with  the  merits  so  with  the  defects.  A  deficient 
sebse  of  the  ludicrous  which  diaracterized  many  of  the  Romantics 
was  strotigly  apparent  iA  their  leader,  as  was  also  an  equally 
representative  grandiosity,  and  a  fondness  for  the  introduction 
of  foreign  and  unfamiliar  words,  especially  proper  names, 
which  occasionally  produces  {(ii  effect  of  burlesque.  Victor 
Hugo's  earliest  poetical  works,  his  dilefly  rt^alist  and  political 
Odes,  weie  cast  in  the  older  and  accepted  forms,  biA  ah%ady 
displayed  astonishing  poetical  qualities.  But  it  was  in  the 
Ballades  (for  instance,  the  splendid  Par  d*armes  du  rot  Jean, 
written  in  verses  of  three  syllables)  and  the  Orientales  ( of  which 
may  be  taken  for 'a  sample  the  sixth  section  of  pUt^Hn,  a  perfect 
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tmtumt.^  onUaiuUsli  tensas  pourod  forth  in  the  most  acUniralile 
yerae;  ox  Lvb  J^jinm,  where  sone  of  the  stanzas  have  Une^  of 
two  syllabiles.  each)  that  the  grand  provocatioa  was  thippn 
t9  thc  beUdvera  in  alexandrines,  careful  caesuras  and  strictly 
separated  couplets.  Les  FeuiUes  d'avtomnc,  Les  Chants  du 
crifiuscukt-  Les  Voix  tniSrieureSf  1^.  Rayons  et  Us  ombres,  the 
productions  of  the  next  twenty,  years,  were  quieter  in  style  and 
tone,  but  DO  )fSA  full  of  poetical  8{xirit.  The  Revolution  of  1848, 
the  establishment  ftf  the  empire  and  the  poet's  exile  brought 
abput  a  .ftesh  determination  of  his,  graius  to  lyrical  subjects. 
Lef  CMUmmtt  Uid  La  Ligfind^  d^s  siicUSf  ibo  (Hie  pK^tical^.the 
other  faisttmcal,  reach  p^iaps  the.  high-v:ater  mark  (rf  French 
verse;  and  they  were  f^lowed  by  the  philosophical  Contfim^a- 
Immk,  the  tighter  Chansons  des  n*es  et  dts  boist  the  Annie 
ttrrible,  the  second  UgemU  des  siicles,  and  the  later  w:ork  tp  be 
found  noticed  sub  nom^  We  have  been  thus  particul,ar  here 
because  the  Ufcerary  productiveness  oi  Victor  Hugo  himseU  has 
been  the  measure  and  sample  of  the  whole  Uterary  productijveness 
of  France  on  the  poetical  ^de.  At  &ve-and-twenty  he  was 
acknowledged  as  a  master,  at.seveaty-^ve.he  was  a  master  stiU. 
His  poetical  influepce  has  been  represented  in  three  difieirent 
schools,  hvm.  which  veiy  few  of  the  poetical  writers  of  the 
cen^u^canbeesduded.  HieBe  few  we  may  notice  first.  Alft;ed 
Mmitt  •    ^  Mivset,  »  writer  of  greait  g^us,  feU  part  of  the 

Romantic  inspiration  very  stion^y,  but  was  on.  the 
whole  cmfoTtunately  influenced  by  Byrpn,  and  partly  out  of 
wilfulness,  partly  from  a  natural  want,  of  persevering  industry 
and  vigour,  allowed  hipoaelf  to  he  careless  and  even  slovenly 
in  composition.  Notwithstanding  this,  many  of  his  lyrics  are 
among  the  finest  poems  in  the  language,  and  his  verse,  careless 
as  it  is,  has  extraordinary  natural  grace.  Auguste  Barbier 
(1805-X882). whose  Jamie; . shows  an  extraordinary  command  of 
nervous  ajid  maacuHne  versification,  also  comes  in  here}  and  the 
Br^n  poet,  Auguste  Brizetu^  (1803-1858),  jouicb  admir^  by 
•ome,  together  with  H£g£sippe  Moreau,  an  unequal  writer 
possessing  some  talen^  Piqre  Pupont  (1821-1,870),  one  of  much 
greater  (^ts,  and  iGiusMqtr^-^adtud  (1830-1893),  a  ^>Uower  of 
B^ranger,  also  deserve  mieoticmp  Of  the  school  <tf  Lamartine 
rather  than  pf  Hugo  are  Alfred  de  Vigny  (^799-1865)  and 
Victor  de  Laprade  (X812-1887),  the  former  a  writer  of  little 
bulk  and  somewhat  over-fastidious,  but  possessing  one  of  the 
most  correct  and  elegant  styles  to  be  found  in  French,  with  a 
curious  restrained  passion  and  a  con^Ucated  originality,  the 
latter  a  meditative  and  plulospphical  poet,  like.  Vigny  an  admir- 
able writer,  hut  somewhat  deficient  in  pith  and  substance,  as 
well  as  in  warmth  ar^  colour.  Madame  Ackermann(i8i3-i89o) 
is  the  chief  philosophical  poetess  France,  and  thb  style  has 
recently  been  vety  popular;  but  for  actual  poetical  powers, 
Maicelme  PesbonJoM^aboore  (z786-;x859)  perhaps  excelled  her. 
thopgh  in  a  looker  and  more  sentimenttd  fashion.  The  poetkai 
Bcho^  whidi  more  directly  derive  from  the  Romantic  movement 
as  represented  by  Hugo  axe  thre^  in  number,  corresponding  in 
pohit  of  time  with  the  first  puthurst  of  the  movement,  with  the 
period  of  reaction  already  alluded  to,  and  with  the  closing  years 
of  the  second  empire.  Of  the  first  by  far  the  most  distingi^shed 
member  was  Thiopbile  Gautier  (1811-1872),  the  most  perfect 
Omitir,     poet  in  point  of  form  that  France  has  produced.  When 

quite  a  boj  he  devoted  himself  to  the  study  of  16th- 
century  masters,  and  though  he  acknowledged  the  supremacy 
of  Hugo,  his  own  talent  was  of  an  individual  order,  and  devel^9)ed 
itself  more  or  less  ind^i^dent^.  Athertus  alone  <^  his  poems 
has  much  of  the  eztravafant;  and  grotesque  chaFacter  which 
distinguished.  eaJtiy  ij^maotic  literature.  The  CofM^^  de 
purt,  the  Foisies  diversa,  and  «till  more  the  J^mam  et  camies, 
display  a  distinctly  classical  tendency— classical,  that  is  to  say, 
not  in  the  party  and  perverted,  sense,  but  in  its  true  acceptation. 
The  tendency  to  the  fantastic  and  hobble  may  be  taken  as  bes|: 
shown  by  Petrus  Bordl  (1809^-1,859),  a  writer  of  singular  power 
almost  entirely  wasted.  Gerard  Labrunie  or  de  Nerval  (180&- 
1855)  adopted  a  manner  also  fantastic  but  more  idealistic  than 
Borel's,  and  distinguished  himself  by  .  his  Oriental  travels  and 
studies,  and  by  jhis  attention  to.P:9()ula^1)allads, and  tradition^ 


while'  his  style  has  .  an  exquisite  bvt  unaffected,  strangeness 
hardly  inferior  to  Gautjer's.  This  peculiar  and  somewhat 
quinteeaenced  style  is  also  iFcmarkable  in  the  Gaspard  d^  la  nuU 
of  Louis  Bertrand  (i8o7*-i84i),  a  yfork.  of  rhythmical  prose 
almost  unique  in  its  character.  One  famous  sonnet,  prqseryes 
the  name  of  F£lix  Arvers  (1806^1850).  The  two  Oeschamps 
were  clucifly  remarkable  ast  translators.  The  next  generation 
produced  three  remarkable  poets,  to  whom  may  perhaps  be 
added  a  fourth.  Th£odorede  Banville  (1833-1891),  adoptii^ 
the  principles  Gautier,  and  condoning  with  them  a  considerable 
B^iric  faculty,  conqioaed  a  large  amount  of  verse,  faultless  in 
form,  delicate  and  exquuite  in  shades  and  colours,  bi^  so  entirely 
neutral  in  moral  and  political  tone  that  it  has  found  fewer 
admiros  than  it  desm^.  Charles  Marie  Ren£  Leconte  de  Lisle 
(18x8-1894),  carrying  out  the  principle  of  ransacking  foreign 
literature  for  subjects,  went  to  Celtic,  classical  or  even  Oriental 
sources  for  his  in^iration,  and  despite  a  science  in  verse  not  much 
inferior  to  BanviUe's,  and  a  far  wider  range  and  choice  of 
subject,  diffused  an  air  of  erudition,  not  to  say  pedantry,  over 
his  w;ork  which  disgusted  some  readers,  and  a  pessimism  which 
d^pjeased  others,  but  has  left  poetry  only  inferior  to  that  of 
thepsatestofhiscountrjrmen.  Charles  Baudelaire  (1821-1867), 
by  his  choice  of  unpt^nilar  subjects  and  the  terrible  truth  of  his 
analy^,  revolted  not  a  few  ot  those  who,  in  the  words  of  an 
English  critic,  cannot  take  pleasure  in  the  representation  if  they 
do  not  take  pleasure  in  the  thing  represented,  and  who  thus 
miss  his  extraordinary  command  of  the  poetical  appeal  in 
sot^,  in  imagery  and  in  suggestion  geneially. .  Thus,  by  a 
strange  coincidence,  each  of  the  three  representatives  of  the 
second.  Romantic  generation  was  for  a  time  disappointed  of 
his  due  fame.  A  fourth  poet  of  this  time,  Jos^phin  Soulary 
(1815-1891),  produced  sonnets  of  rare  beauty  and  excellence. 
A  fifth,  Louis  Bouilhet  (1822-1S69),  an  intimate  friend  of  Flau- 
bert, pushed  even  farther  the  fancy  for  strange  subjects,  but 
shoived  powers  in  Mdanis  and  other  things.  In  1866  a  collection 
of  poems,  entitled  after  an  cdd  Frendi  fashion  Le  Parnasse 
conlemporain,  appeared.  It  included  contributums  by  many 
of  the  poets  just  mentioned,  but  the  mass  of  the  contributors 
were  hitherto  unknown  to  fame.  A  similar  collection  appeared 
in  1869,  and  was  interrupted  by  the  German  war,  but  continued 
after  it,  and  a  third  in  1876. 

The  first  Pamasse  had  been  projected  by  MM.  Xavier  de 
Ricard  (b.  1843)  and  CatulleMendes  ( 1 84  i-i  909)  as  a  sort  of  mani- 
festo of  a  school  of  young  poets:  but  its  contents  were  largely 
coloured  by  the  inclusion  among  them  of  work  by  representatives 
of  older  generations — Gautier,  Laprade,  I^econte  de  Lisle, 
Banville,  Baudelaire  and  others.  The  continuation,  however, 
of  the  title  in  the  later  issues,  rather  than  anything  else,  led  to 
the  fcnination  and  promulgation  of  the  Idea  cf  a  "  Pamassien  " 

an  "  Impassible "  school  which  was  siipposed  to  adopt  as  its 
watchword  tie  motto  of  "  Art  for  Art's  sake,"  to  pay  especial 
attention  to  form,,  and  also  to  aim  at  a  certain  objectivity.  As 
a  matter  of  fact  the  greater  poets  and  the  greater  poems  of  the 
Pamasse  admit  of  no  such  restrictive  labelling,  which  can  only 
be  regarded  as  mischievous,,  though  (or  very  mainly  because) 
it  has  been  continued.  Another  school,  arising  mainly  in  thie 
later  'eighties  and  calling  itself  that  of  "  Symbolism,''  has  been 
supposed  to  indicate  a  reaction  against  Famassianism  and  even 
against  the  main  or  Hugonic  Romantic  tradition  generally; 
viih  a  throwing  back  to  I/amartine  and  perhaps  Ch6nier.  This 
idea  of  suixessive  sdiools  ("  Decadents,"  "  Naturists,"  "  Sim- 
pUsts,"  &C.)  has  even  been  reduced  to  such  an  absurdum  as 
the  statemeiU  that  "  France  a  new  school  pf  poetry  every 
fifteen  years."  Those  who  have  studied  literature  sufficiently 
widely,  and  from  a  sufficient  elevation,  know  that  these  syste- 
matisings  are  always  more  or  less  delusive.  Famassianism, 
symbolism  and  the  other  things  are  merely  phases  of  the 
Romantic  movement  itself — as  may  be  proved  to  demonstration 
by  the  simple  process  of  taking,  say,  Hugo  and  Verlaine  oh  the 
onehand.Delilleor  Bscouchard  I.ebrun  on  the  other,  and  com- 
paring the  two  first  ■  mentioned  with  eadk  other  and  with  the 
older  jKwt.  .  The  diSerenc^  in  the  first  cia^e  will  be  found  to  he 


Digitized  by 


Google 


PROSB  FICTION] 

diflerences  at  moat  of  indlvidtuUty!  In  the' other  t^^tlnd.  W(i 
shfUl  not,  therefore,  further  refer  to  these  dubiotis  classificatiims: 
but  spidfy  briifiy  the  most  remarkable  poets  whom  they-  concern, 
and  all  the'oM^r  of  wfiom,  ft  may  be  observed;  were  represecteq 
in  the  Pafnasse  Itself.  Of  these  the  most  remarkable  were  SuUy! 
PniVlhoiiime  (1859-^1907),  Franbois  Copp£e  Ci8a*-i()o8)  and  Paul 
Verlaine  (1844-1896).  Thefirst  {Stances  a  paimes,  1865,  Vaines 
Teruh-esses,  1875,  BoHhear,  1888,  &c.)  is  a  ^hflOftopWcal  and 
iather  pessimistic  poet  who  has  very  strongly  rallied  the  goHrages 
of  the  rather  large  present  public  who  care  for  the  embodiment 
of  these  tmdencies  in  vene;  the  second  (La  Grite  des  forgeronSf 
1869,  Lei  Etumbht,  187a,  Conies  a  vers,  1881-1887,  ftc.)  a 
dealer  iritfanHwe generally popularsubjects  in-a  mere  sentimental 
mannor;  end  (be  third  {Sag&se,  1881,  Pat^^eMent,  1889, 
Poimes  sMurniMs,  indudnig  eu'ty  work,  1867-1890),  \yy  far  the 
most  original  and  remarkable  poet  of  the  thvee,  star^ftg  with 
Baudelaire  and  pushing  farther  the  faAcy  for' forbidden  subjects, 
but  treating  both  these  and  others  with  wonderful  coiumahd  of 
soiind  and  knage-suggestion.  Verlaine  in  fact  (he  Was  actually 
well  at^uainted  with  Eng^)  eodeavobred,  and  to  a  amaU 
extent  su(!ceeded  in  the  emteavonr,  to  communicate  to  FVench 
the  vague  mggeetion  of  visual  and  audiUe  appeal  whidr  hoB 
characteriaed  Elbgfish  pdetry  f rom  Blake  tfaroagh  Cderidge. 
Otbere  of  th^  mginal  Famassiena  who  -deierve  menllMi  are 
Albert  . Glatigny  (183^x873),  a  Bohemian  pbet  of  great  taUftt 
vrho  died  yottnc;  St^hane  Mallarm^  (x84»-iS98),  afterwards 
chief  of  th&SymDoHsta,  ^80  a  true  poet  in  his  way,  but  somewhat 
barren,  aitd  the  Victim  of  pose  and  trick;  Jos^  Maria  de  Hfiredia 
(1843-X905),  a  very  exquisite  practitioner  <rf  the  sonnet  but  with 
perhaps  more  alrt  than  matter  in  him;  Hemi  Cax^  (t84<Hi9C9) , 
who  long  afterwards,  under  htft  name  <tf  Jean  Lahor,  appMred 
as  a  Symbolist  pefidmist*  A.  Vifiifert-de  Tb^Adam,  another 
eccentric  but  with  a  tpark  oi  geiiiiis;  Emmanuel  des  fii^rtS} 
Augttste  dis'  Ch&tiUon  (1810-1882);  lAon.  Dkn  (b.  1838)  who; 
after  producing  even  IsM  'tban  Ma^amf,-  succeeded  hsm  as 
Symb^t^ef;  Jean  Aicatd  ^.  1848),  asbutheirtt  bard  of  merit  ( 
and  lastly  Cattdle  M«ndte  himself,  who  has  b«en  a  fcrttUani 
wtitw  is  vMe  asd  prose '  ever  siace,  ' and  wbese  M*itema* 
patiquefwrt^ais  He  1867^1900  (1903),  an  dffidal  rtport  largely 
ampUbed  so  that  it  is  in  fact  a  histovy  and  dictionary  of  Freudi' 
poetry  during  the  century;  lomu  an  slmost  im«|ae  work  oi 
reference  on  the  subject.  'Among  the  later -recruits  the -meet 
^>edally  iwticeabie  was  Armand  SUvestre  (1837-1901),  whose 
verse  {LaChamon  des  keufiSy  1878,  AUes  d-OTf  rSfto,  La  Chanson 
d4s  4(wMm,  iSS^,  erf  an  ethereal  beauty,  was  contva^ed  with 
prose  adttJrably' writtwand  stmtetimes  m^tot  afmTising>  .^but 
"  Fantagraeli^*' '  and  toani  in  manners  aild  morals.  This 
decleitfion  from  poetry  to  prdie- Action  was  also  bottcettUe  in 
Ouy  dfl'Mari^Mant;  Anflr6  Thenriet,  AuMohi 'Pnaoe  anKi  even 
Alt^iOBse-Daudet.  - 

Yet  another  IHght  of  poets  tday  be  grouped-as  those  ^Mdatty 
representing  the  last  qiLorter  of  the  century  .and  (whether  Par- 
nassian, Symbolist  or  what  not)  the  latcsl  dmrdb^&aitdf  Freoch 
poetry.  Verlaine  and  MaUario^  'ahr^dy  mentioned  were  in  a 
nanaer  theleaders  of  thceer  Perhapasomritldng  of  the  influence 
of  Whitman  may  foe  detected  in  the  ine^iilaF  verses  of  Gustave 
Kahn  0>>  i&59>)"Pnhnci£  Vi^  Griffin,  a^ttitally  an  American  by 
birth  (b.  1864),  Stuart  Merrill;  of  tike  origin,  uid  Paid  Fort 
(b:  187s).  But  the  whole  tendency  of  the  period  has  been  to 
rdax  1I1C  stringency  of  French  prosody.  Albert  Samain  ^1859-^ 
1900),  a  anisical  vmifier enough;  Jean  Mot6as  (1856-iyio)  who 
began  whh  a  volume  called  Les  Syriet  in  1 884) ;  Lauf  ent  Tailhadc' 
(b.  r8s4)'attd  others  are  more  or  less  Symbriast,  and  contributed 
to  the  Symbolist  paiodical'(one  of  many  such  ^incc  the  beginning 
of  the  Romantic  movement  wlitch  would  almost  reqitire  an 
article  to  themselves)^  the  Mercwe  de  Frame,'"-  ha  oider  man 
than  many  of  diese,  M.  Jean  RichepiD  (b.  1849),  made  for 
a  time  coasiderable  noise  with  poetkal  work  of  a  cobur  .  elder 
even  than  1  his  age,  and  harimng  bick  aomewlmt  to  the  Jcune' 
France  and  "  Bonangot '*  -  type  of  early  Romanticism— £a 
Chanson  des  gueux,  Les  Blasphhna,  &c  Other  writers  of  note 
are  M.  Paul  Dtronl^  (b.  1646),  a  violently  Aataonaliat  pdet; 
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M.-  Mauriee  BOodKn-  <b.  1864),  wfio  started  his  wMom  and 
respectable  w6ik  nflk  Les  Sytnb<^ in  tiSS;  while  M.- H«ui  >4s 
RegnlCffi  born  in  the  same  year,  his  recair«d  veiy  high*  ptatae 
for  work  ftfbm  Lendemains  in  r886  and  other  vohimes  up  to 
Les  Jeux  rusliqius  et  divitu  (1897)  and  Les  MtdaiUea  d'o'gile 
(1900).  Th^  truth,  howevtr,  perfakps'is  that  this  ^tiuordifiary 
abundance  of  vene  (for  We  have  not  mentioiHjd  a  quarter  of  the 

iniUnes  which  pt«ent  thanaetres,  or  a  twentieth  part  of  those 

.  who  tigure  tn  M.  ACendds's  catalogue  for  the  last  fa^-<entury). 

,remindb  the  literary  historian  somewhat  too  much  of  aimibr 

'  phenmnena  in  other  times. '  There  is  undoubtedly  a  great  diftu- 

I  s*on  df  poetical  dexterity,  and  not  peibaps  a  Smsdl  <me  <rf  poetical 
^ihrit^  but  it  requires  llie  settling,  dkrifjrfaig  and  distinguishing 
effects  of  ^e  to  sepexate  the  poet  from  the  minor  poet.  StiB 
more  pcfir^ps  must  we  look  to  time  to  dedde  Whether  tlK  teft 
tibre  axit  is  called-~*that  is  to  say,  the  verse  freed  from  theminutd 
traditions  of  the  elder  prosody,  admitting  hiatus,  neglecting  to 
a  greater  or  less  extent  Oiesum,  and  sometimes  rely irig  upon  mere 
rhythnv  to  the  n^lect  ci  strict  meti^  altogether^— can  h<^  its 
ground.  It  'has  as  yet  been  praMlsed  by  no  poet  at  all  aj^roach'- 
ing  the  fitst  dass,  except  Verlalac)  and  not  by  hhn  in  its  extmMr' 
forms.  ':Andthewholeld8tofy"<»f  prosody  and  poetry  teadics  us 
that  thoa^  fdmilar  ^ai^es  of  ten  o^e  in  as  it  were  ubpeteeived,  ■ 
they  scarcely  ever  take  roc^  in  the  language  unless  a  gteat  poet  - 
ddi^  iftem.  Or  rather  it  diemld  ptidwpa  be  said  tfa^  wbtti' 
they  are  g^tag  to  take  root  in  the  laagoage  a  great  poet  ahfSQns 
does  adc^t  dwm  b^re  very  l(mg.   -     <  :' 

P^om' FiaiOH  since  iSjo^E^  more'rtiBailiabte,  because' 
more  absi^tdy  novel,  was  the  - outburst  prose  fictio^  which^ 
fk^owed  1830.  Madame  de' Lafeyeetef '  Le  Sage,  Marivamr," 
Voltaire,  the  Abbi  Prtvost,  Didcrot;  J.  J.  Rousseau,  Bemardin- 
de  Saint^Vierre  and'Fi^de  kid  all  of  them  produced  wortf 
excellent  m  its  way,  and  comprising  ia  a  more  ot  less  rudimentarjr 
condlttoR  most  varietite  of 'the  nov^j '  But-.mHie  of  them  had-, 
in  the  French  phmse;  made  a  schoi^,  and  ac  ub  time  had  prOse- 
fiction  faom  ^ttBposed  in  any  coa^devaUe  quaMltleSv  Hie  in^ 

imense  teflUence  which 'Wakdr  Scott  ^xezdsed  was  perhaps'  the 
direct  caiue  «f  the  attention  ptdd'ta-pnne'ftnfob;  the  fadUtyj* 
toot  with  whidi  all  the  Sandea,  liastcs'  and'  beliefs  of-  lhe> 
time  -coiald  be  embodied  in  <  such  - w(Mfk  may  have  had  oon^ 
^embfe  hnportanc^.  But  it  ie^difficuit  on  any  theory  of  cauett- 
andefiebt  tO  account  for  the  a^>ean^ce  in  less  tiian  t^  years  of 
sudk-a  grtfup  of  noveHats  as  Hugo,  Cauticr,  DuhuaSf  M£r(m6eji 
Balzac,  Gekwge  Sawt,  Jules  Saddeau  aUd  Charles  de  Bernard^ 
i^Ms^towMch  might  be  added  others  scarcely  inferior.  There  ia 

,  hardiy-aiVfthing  else  raemblii^  it  in  literature,  exce^  the  great 
duster  of  Englishdramatists  in  the  begimung  of  the  1 7th  centary,' 
and  of  BogUsh  poets  at  She  foegtnnfug  >of  the  ^rCh;  and  it  is' 
remarkable  cha«  the  exceliehce  of  tfetS'fiibt  group'  was  maintained^ 
biy  a'  -^itik  genentien^Mnrgery^  About,  PeaiUeti  Flaubert,- 

.  Sr^naiii-Cbiitriant  Droa,  DandetvCherimfiex  and  Gaboriaa^ 
fwmiag  a- QCUipaaLyof  d£sdMft»- not  for'iuferior  to  tfidr  pre-: 

!  deceSbois,  and  bdng  themselves  not  unworthily  «uccttded  ahnoit 
up  to  the  present  day.  The  romance-mriting  df  Ftonoe  durio^j 
ttae^riod  has  taken  two>diflemit  dlrections^h«  first  that  of, 
the  novel  of  incident,  the  second  that  o£  analysis  and  ohiracten 
'Die  first,  now  mainly  deserted,  was  that  which,  as  Was  natural 
when  Soott'was  the 'model,  was  formerly  most  trodden;  tbt 
second  requited  the  genius  id  Gtias^  Sand  and  of  Balzac  and'  the 

,more  ^blemetlcal  takat  t)i  B'ttylc  to- attract  students  to.  it. 
The  noVcis  of  Victor  Hugo  &n  novels  of  incident,  with  a  strong 
intoiota  cd  puiposel  and  considerable  but  rather  ideal  character 
dtawhkg;  Thc^  are  in  fact  lengthy  ptoae  dfitmei  father  than 
Fomanises  proper,  and  tfa^  have  ftmnd  no  imitators.'  Hi^ 
display,  however,  the  powers  of  the  master  at  their'  Mlesfej 
On  the  otbra-  hand,  iAlexemdre  Dumai  oviginaUy  com-'  '  '  ' 
posed  faiiaiiovcb  in  dose  ■inutatiob' of  Seott,  and  they 
are  much  less  dramatit  than  nanative  in  chitracttr,  so  that  tfaey 
lend  thedudve^  to  aUiost  indefoke'cantiBuition,  and  tbere  ia' 

'often'  no.  partacular  reasM  why  they-  ibndd  tesninate  erveta  at 
the  old  of  the  score  or  so  of  vohimes  tb  which  they  sen^tiibcd 
actuBlfy*»tend. .  jOI  i^is  puvdj  nanative  kind,  wludi 'hasdly' 
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even  attempts  anything  but  the  boldest  character  drawing-, 
beiet  tbem,  soch  ,as  Lu  Trots  Mtmsquetatru,  Vingf- oms 
aprit.  La  Xevie  Harget^  an.|vobabIy  the  best  spedmens-^taDtt 
Dumas  posacssea,  alinoat  akme  among  novelists,  the  secret  of 
writing  interminable  dialogue  vithqut  bdng  tefliou5>  and  of 
telUng  Uie  story  by  it.  Of  something  the  same  kind,  but  of  a  far 
lower  stamp^  are  the  novels  of  Eugdne  Sue  (t8o4riS57).  Dumas 
and  Sue  were  accompanied  and  followed  by  a  vast  crowd  of  com- 
panions, independent  or  imitative.  Alfred  de  Vigny  had  already 
attempted  the  historical  novel  in  Cinq-Mars,  Henri  de  La  Toucfae 
(X7S5-1851)  (FragoUtfa),  an  excellent  critic  who  formed  Geocge 
Sand,  but  a  mediocre  novelist,  may  be  mentioned:  and  perhaps 
also  Roger  de  Beauvoir/ whose  real  name  was  Eug^e  Auguste 
Roger  de  Bully  (1806-1S66]  (Le  Ckronigue  de  Saint  Georges), 
and  Fr£d£ric  Souli^  (let  ItSmmra  du  diaik)  (1800-1847). 
Paul  F£val  (La  FSe  des  grimes)  (xSzT-xSy?)  and  Am£d£e  Achard 
(Belle-Rose)  (1814-1875)  are  of  the  aame^ocd,  and  some  of  the 
attempts  of  Jules  Janin  (1804-X874),  more  cdebrated  as  a  aritic, 
may  also  be  connected  with  it.  By  degrees,  however,  the  taste 
for  the  novel  of  incident,  at  least  of  an  hisu>rical  kind,  died  out 
till  it  was  revived  in  another  form,  and  with  an  admixture  of 
domestic  interest,  by  MM.  Erdunann-Chatrian.  The  last  and 
one  of  the  most  ^lendid  instances  of  the  old  style  was  Le  Capi- 
taine  Pracasse,  which  Thtephile  Gaatier  began  early  and  finished 
late  as  a  kind  of  lour  de force.  The  last-named  writer  in  his  earlier 
days  had  modified  the  incident  novel  in  many  short  taies,  a  kind 
of  writing  for  which  French  has  always  been  famous^  and  in 
which  GaiUjcr's.aketchea  aiemosteipieoGa.  ICs  only  oUier  long 
qord,  MadmoiseOe  de  Manprn,  bedon^  rather  to  the  class  of 
anal^is.  With  Gautier,  as  a  writer  whose  literary  duuacteristics 
even  etcd  his  purely  taJe-telling  powers,  may  be  classed  Proq>er 
M^rim6e  (1803-1870),  one  of  the  most  exquisite  iQth-centuiy 
masters  of  the  language.  Akeady,  however,  in  1830  the  tide 
was  setting  strongly  in  favour  of  novels  of  contemporary  life 
and  manners.  These  wore  of  course  susceptible  of  extremely 
various  treatment.  .  For  many  years  PaiU  de  Sock  (1793-1871), 
a  writer  who  did  not  trouble  himself  ,  about  ClasKcs  or  RomaiUics 
or  any  such  matter,  continued  the  tradition  <rf  Marivaux, 
Ci£biUonjUr,  and  Pitptult  X^bnm  (1753-1835)  in  a  series  of  not 
vecy  nuural  or  :poU^ed  tMit  .livdy  and  nnra'ng  sketches  of  life, 
principally  ol  the,  bourge(^  type.  Later  Charics  de  Bernard 
(i8o4'-i85o)  (fierfatU)  with  iniSnitdy  greater  wit,  elegance, 
pcopriety  ajid  .literary  skiU,  did  the  same  thing  for  the  higher 
clnuea  of  French  society.  .  But  the  two  great  mftsters  of  the 
novel  of  character  and  manners  as  opposed  to  that  ol  history 
and  incident  are  Honor6  de  Balzac  (1799-1850)  and  Aurore 
Dudevant,  commonly  called  George  Sand  (z8a4.-t876}.  Their 
influence  affected  the  entire  body  Of  novelists  who  succeeded 
them,  with  very  few  exceptions. :  At  the  head  of  these  exceptions 
may  be  placed  Jules  Sandeau  . (1811-1885),  who,  aft^  writing 
a  certain  number  of  novels  in  a  less  indi^dual  styie,  at  last  made 
for  himself  a  ^»ecial  subject  in  a  obtain  kind  ol  domestic,  novel,, 
whore  the  paasiiMfr  set  in  motion  an  iesa  bdsterous  than  thoae- 
uaually  pnefeited  hgr  the  French  ■novdfst,  and  idiasce  is  mainly 
placed  on  minute  cbasacter  drawing  and  shades  of  cbkntc  sohH 
in  hue  bttt  v»y  carefully  adjusted  (Catherine,  Miodemoisdle  de 
Penarvan,  Mademoiselle  de  la  SeigUire).  Xn  the  same  ckss^  of 
the  more  qtuet  and  purely  domestic  oovdists  may  be  placed 
X.  B,  Saiotine  (1798-1865)  (Piceicla),  Madame  C  Reybaud 
(1802-1871)  (CJ^mm^ne,  Le  Cadet  de  Colobriires),  J.  T.  de  Saint- 
Germain  (Pour  en  ipingle.  La  Peaulledecoudrier) ,  Madame  Craven 
(i8o8rz89x).  (JI^  d'une  scmr^  FleuroMge).  Henri  Beyle  (1798-* 
1865),  who  wrote  under  the  nam  de  plume  of  Stendhal  and  belongs 
to  xa  older  generation  than  most  of  these,  also  stands  by  himself.  , 
His  chief -book  in  the  line  q£  fiction  is  £a;CAarfir0iiM 
ex(%edmgly  .powerful  mom^  of  the  anafytical  kindi,  and  he  also 
composed  a  rbnuderabls  number  c£  critical  and  miBc^neous 
woifcs.  Of  little 'influence  at  first  <though  .he  had  great  power 
over,  M£rfm£e)  and  never  master  of  a  pcrfeiot  st>4e,  he  has  exer* 
cised  evec  increasing  <^uthorityl  as  a  master  of  pesnmist  analysis, 
bkdradrmuch  of  his  vmtk  was  never  pubhshed  till  towards  the 
ctoscdf  ithe  centtiBy./ •  Last  among  the  ind^iendents  <muat  be. 


mentioned  Henry  Mozgsr  (1822-2861),  the  painter  of  what  is 
called  Bohemian  life,  that  is  to  say,.the  struggles,  difficulties  and 
amusements  of  sfeudcaits^  youthfiU  artisU,  and  naen  of  letters. 
In  this  peculiar,  stylei  which  may  perhaps  be  regarded  as -ui 
irregular  descendant  of  the  ptcaroon  romance,  Murger  has  no 
rival;  and  he  is  also,  though  on  no  extensive  scale,  a  poet  of  great 
pathos.  But  with  these  exceptions,  the  influences  of  the  two 
writers  we  have  mentioned,  sometimes  combined,  more  often 
separate,  may  be  traced  throughout  the  whole  of  later  novd 
literature.  George  Sand  began  with  books- strongly  tinged  with 
the  spirit  of  revolt  against  moral  and  social  anangemente, 
and  she  sometimes  diverged  into  very  curious  paths  of  pseudo- 
philosophy,  such  as  was  popular  in  the  second  quarter  of  the 
century.  At  times,  too,  aa  in  Lucrezia  FUvian*  and  some  other 
work^  she  did  not  hesitate  to  ihaw  laq^  <m  her  own  perscmal 
adventures  and  aq>erieno».  But  lattoly  she  devoted  herself 
rather  to  sketches  of  countiy  life  and  mumers,  and  to  noveb 
involving  bc^d  if  out  very  canful  sk^diea  of  chuacter  and  more 
or  less  dramatic  situatiom.  She  was  one  of  the  most  fertile 
of  novelists,  continuing  to  the  end  oi  her  long  life  to  pour  forth 
fiction  at  the  rate  of  many  volumes  a  year.  Of  her  different 
styles  may  be  mentioned  as  fairly  characteristic,  LSia,  Lucrezia 
Floriani,  Consul,  La  Mare  au  diaUe,  La  Petite  Fodette,  Francois- 
le  champiy,  Mademoiselle  de  la  Quintinie,  Considering  the  shorter, 
length  of  his  life  the  piodnctiveness  ot  Balzac  was  AMbj.  oe 
almost  more  astonishing,  e^iecially  if  we  consider  that  ^^^g^v 
some  of  his  early  mak  was  never  reprinted,  and  that 
.  he  h^  great  stores  of  f  ragjnents  awl  unfinished  sketdies.  lU  i»; 
moxeover,  the  most  lemarkaUe  *^"*p^'*  in  litoattue  of  untiring 
work  and  detanination  to  achieve  success  despite  the  greatest. 
di8couragement&  Sis  early  work  ms  worse  than  unsuccessful, 
it  was  positively  bad.  After  more  than  a  score  of  unsuccessful 
attempts,  Les  Chouans  at  last  made  its  mark,  and  for  twenty 
yearn  from  that  time  the  astonishing  productions  con^xising  the 
so-called  Commie  kumaine  were  poured  forth  successively. 
The  sub-titles  which  BaUac  imposed  upon  the  different  batches, 
Sdn^  de  la  vie  Parisiemnet  de  la  vie  de  province,  de  la  vie 
inOme,  &c,  show,  like  the  general  title,  a  deliberate  mtoUion- 
on  the  autifw'a  paxt  to  cover  the  whole  ground  ol  hOman,  at 
least.of  Frenchlife.  SttdiAnattenq)tooiUd  notsucceediriidly; 
yet  the  amount  of  success  attained  is  astmishing.  Babac  has, 
however,  with  some  justice  been  accused  of  creating  the  wprid 
wliich  he  desoibed,  and  his  personages,  wonderful  as  i&  the 
accuraQT  and  force  with  which  many  of  the  chaxacteristics  of 
humanity  are  exeiaplified  in  them,  are  somehow  not  altogether 
human.  Since  these  two  great  novelists,  many  others  have 
arisen,  partly  to  tread  in  their  steps,  partly  to  strike  out  inde- 
pendent paths.  Octave  Feuillet.  (1821-1890),  bf^inning  hia 
career  by  apprenticeship  to  Alexandre  Dumas  and' the  historical 
novel,  soon  found  his  way  in  a  very  different  style  of  coiiqx>sition^ 
the  romon  inHme  of  .fashionable  life,  in  which,,  notwithstanding 
some  grave  defects^  he  attained  much  popularity  and  showed 
remadcable  dfll  in  .keeping  abreast  of  his  Ume.  •  The  so-^alled 
realist  side  of  Balzac  wb»  derelcqml  (bat,  aa  he  himself  acknow- 
ledged, with  a  double  dose  of  intemuaced  if  somewhat  trans^ 
formed  Romanticism)  by  Gustave  Flaubert  (1821-1880),  who 
:  showed  culture,  scholarship  and  a  literary  power  over  the  language 
inferior  ta  that  of  no  writer  of  the  century.  No  novelist  of  his 
generadon  has  attained  a  higher  literary,  rank  than  Flaubert. 
Madame  Bovary  and  L' Education  senHmentale  are  studies  of  con-; 
temporary  life;  in  Sala«tfmbd  and  La  Tentation  de  Saint  Anioina 
erudition  and  antiquarian  knowledge  furnish  the  sul^ects  for 
the  di^lay  of  the  highest  literary  skill.  Of  about  the  same  date 
Edmond  About  (1828-1885),  befcwe  he  abandoned  novel-writing, 
devoted  ^imsdf'cbie^  to  sketdws  of  «buadant  but  not  always 
refined  wit  (L' Homme  A  ForeUle  /uissie^  Le  NtM  d^un  notaire), 
and  sometimes  to  foreign  scenes  (T^^i  'Le  Roi  des  montagnes),- 
Cfaampfieury  (%nri  Husscn, .  iBsgh-iSS^),  a  prolific  critic,, 
deservtes  notice  for  stories  oi  the  extrttvaganea  kind.  During.th« 
whole  of  the  Second  Empire  one  of  the  most  popular  writns  wad 
Ernest  Feydeau  (i82t*i873),  a  writer  of  great  ability,  butmorbid 
and  affected  in  the.  choice  and  treatment  of  Us  subjects  (Fanny ^ 
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5y&wv  Cathtrine  d'Ovemein).  finjiBe  Gafwriau  (1833-1*73). 
taking  up  that  side  of  Balzac's  .talent  which  devoted  itseU  to 
inextricable  mysteries,  crinunal  trials,  and  the  like,  produced 
M.  te  Coq,  Le  Crime  d'Orcival,  La  Diffingoladef  &c.;  and 
Ad<dphe  Belot  (b.  1839)  for  a  time  endeavoured  to  out- 
Feydeau  Fcydeau  in  La  Femme  tUtSeu  and  other  works.  £ug^ 
Fromentin  (1820^1876),  best  known  as  a  painter,  wrote  a  novel, 
J>omimquef  which  was  highly  appreciated  by  good  judges, 

During  the  last  decade  of  the  Second  Empire  there  arose, 
Continuing  for  varying  lengths  of  time  till  nearly  .the  end  of  the 
century,  another  remarkable  group  of  novelists,  most  of  whom 
are  dealt  with  under  separate  headings,  but  who  must  receive 
combined  treatment  here;  with  the  warning  that  even  more 
danger  than  in  the  case  of  the  poets  is  incurred  by  classing 
them  in  "  schools."  Undoubtedly,  however,  the  "  Naturalist " 
tendency,  starting  from  Balzac  and  ointinued  through  Flaubert, 
but  taldng  quite  a  new  direction  under  some  of  those  to  be 
mentioned,  ^  in  a  mumer  dcmunaat.  Flaubert  himsdf  and 
FeuiUet  (an  exact  observer  of  manners  but  an  anti-Naturalist) 
have  already  been  mentioned.  Victor  CherbuUes  (1839-1899)1 
a  constant  writer  in  the  Revue  des  deux  mondes  on  politics  and 
other  subjects,  also  accomplished  a  long  series  of  novels  from 
Le  Comte  Kostia  (1863)  onwards,  of  which  the  most  remarkable 
are  that  Just  named,  Le  Roman  d*um  konnUe  Jemme  (1866], 
and  Heta  Holdmis  (1873).  With  something  of  Balzac  and 
more'  of  FeuiQet,  Cherbultez  mixed  with  his  observation  of 
society  a  dose  of  sentimental  and  popular  romance  which  offended 
the  younger  critics  of  his  day,  but  he  had  solid  merits.  Gustave 
Droz  (b.  1833)  devoted  himself  chiefly  to  short  stories  sufficiently 
"tree"  in  subject  {Monsieur,  madame  et  Ub6,  Enire  nous,  Ac), 
but  fun  of  hiayt  czcdlently  written,  and  of  a  delicate  wh  in  one 
sense  if  not  in  aU.  Andr£Theuriet(x833-i907)  began  with  poetry 
but  diverged  to  novels,  in  which  the  scenery  of  France  ai^ 
espedaDy  of  its  great  forests  ifi  used  with  much  skill;  Le  Fiis 
Maugars  (1879)  may  be  mentioned  out  of  many  as  a  spedmen. 
L£on  Cladel  (1835-1893),  whose  most  remarkable  work  was 
Les  Va^u~pieds  (1874},  had,  as  this  title  of  itself  shows,  Naturalist 
leanings;  but  with  a  quaint  Romantic  tendency  in  prow  and 
verse. 

The  Naturalists  proper  cMefly  developed  or  seemed  to  develop 
one  side  of  Balzac,  but  almost  entirely  abandoned  his  Romantic 
element. ,  They  aimed  first  at  ex^  and  almost  photographic 
ddineetion  of  the  accidents  of  modem  life,  and  secondly  at 
still  more  uncompromiang  non-suppression  at  the  essential 
features  and  functions  of  that  life  which  are  usually  suppressed. 
lUs  School  may  be  represented  in  chief  by  four  novelists  (really 
three,  as  two  of  them  were  brothers  who  wrote  together  till  the 
rather  early  death  of  one  of  them),  £lmile  Zola  (1840-1903), 
Alphonse  Daudet  (1840-1897),  and  Edmond  (1932-1897)  and 
Jules  (1830-1870)  de  Goncourt.  The  first,  of  Italian  extraction 
and  Ma^illais  birth,  began  by  work  of  undecided  kinds  and 
^zs  always  a  critic  as  well  as  a  novelist.  (X  this  first  stage 
Contes  i  Ninon  (1864}  and  Thirhe  Rtiguin  (1867)  deserve  to  be 
specified,  ^ut  after  1870  Zola  entered  upon  a  huge  scheme 
(suggested  no. doubt  by  the  ComSdie  kumaine)  ,q£  tracing  the. 
fortunes  in  every  branch,  legitimate,  and  illegitimate,  and  in 
every  rank  of  sodety  of  a  family,  Les  Rougon-Macqufirt,  and 
carried  it  out  in  a  fuQ  score  of  novels  during  more  than  as  many 
years.  He  followed  this  with  a  shorter  series  on  places,  Paris, 
Rome,  Lour  des,  and  lastly  by  another  of  strangely  apocalyptic 
tone,  Picondiii,  Travail,  VSriU,  the  last  a  story  of  the  Dreyfus 
case,  retrospective  and,  as  it  proved,  prophetic  Hie  extreme 
repulsiveness  of  much  of  his  work,  and  the  overdone  detail  of 
almost  the  whole  o{  it^  caused  great  prejudice  against  him,  and 
will  probably  always  prevent  his  being  ranked  among  the  greatest 
novelists;  but  his  power  is  indubitable,  and  in  panagea,  if  not 
in  whole  books,  dcxis  itaeU  jusrice. 

MM.  de  Goncourt,  besides  their  work  in  Naturalist  (they 
would  hav^ preferred  tq  call  it  "Impressionist")  fiction,  devoted 
thems^ves  espedally  to  stu<^  and  collection  in  the  fine  arts, 
and  produced  many  volunies  011  .the  .^li^orical  side  pf  these,' 
volumes  distinguished  bjr.^a<;curate  aqd„careful  {CSfearcb.  This 
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quality  th^- canned, 'and -the  elda*  of  tiiem  after' fafs  bnodler's 
death  ooDtinued  to  carry,  into  novel-writiag  (RefOe  iiouperin, 
Germanic  Lac^ienXi  Ck&ie,  &c.)  with  the  addition  of  an  tttra- 
ordiwy  care  for  peculiar  and,  as  they  called  it,'  personal  " 
diction.  On  the  otter  hand,  Alphonse  Daudet  (who  with  the 
other  three,  Flaubert  to  some  extent,  and  the  Knsaian  novdist 
Turgenieff,  lonnsd  a  sut  of  eteoefa  or  Htenry  dub)  mixed  with 
some  Natucalism  a  far  gmter  amount  of  faniy  and  wit  than  his 
companions  allowed  themselves  or  oould  pahaps  attain;  ukd 
in.  the  Tartarin  series  (dealing  with  the  extravagances  of  his 
feUow-Provengaux)  added  nofc  a  httle  to  the  gaietyof  Europe. 
His  other  novds  (Fr&mont  jeune  et  Risler  atni,  Jack,  Le  Nabob, 
&c),  also  veiy  popular,  have  been  variously  judged,  there 
being  something  strangdy  like  plagiarism  in  some  of  them,  and 
in  others,  in  fact  in  most,  asi  excessive  use  of  that  privily  of 
the  novdi^  which  omsists  in  introdudng  real  persons  under 
more  or  less  disguise.  It  should  be  observed  in  spedong  of  this 
group  that  the  G<Hicourts,  m  rather  the  survzvin' d  them,  lelt  an 
elaborate  /evrmrf  disfigursd  1^  spite  and  bad  taste;  bvt  isf  much 
importance  for  the  appreciation  at  the  personal  side  of  Frendi 
literature  during  the  last  half  of  the  century. 

In  x88o  Zola,  who  had  by  this  time  forined  a  regular  school  of 
diadples,  issued  with  cutain  of  them  a  collection  of  short  stories, 
Les  Soirtes  de  ididan,  which  contains  one  of  his  own  best  thitags, 
VAUa^  du  mouHn,  and  also  the  capital  story,  Boule  de  smf, 
by  Guy  de  Matqiassant  (1850-1893),  who  in  the  same  year 
publi9hed  poems,  Des  wra,  of  very  remarkable  if  not  strictly 
poetical  quality.   Maupassuit .  developed  during  his  short 
litoaiy  career  perhaps  the  greatest  powets  shown  by  any  French 
novelist  suice  Flaubat  (his  spoaisor  in  both  aoises)  in  a  series 
of  longer  novels  (Une  Vie,  Bei  Ami,  Pime  tt  JeoHj  Fori  eommt 
la .  nuHi  ud  shorter  stories  (ifsfujEMr  Pa$9nt,  Les  Seam 
RondoU,  Is  Sorla),  but  they  were- distorted  by  the  Naturalist 
pgssimiam  and  grime,  and  periiaps  also  by  the  brain-diseaie' 
of  whkh  their  authtw  died.   M.  J.  K.  Huysmans  (b.  1846),  also 
a  oontribotot  to  Le*  Soiries  de  Mtdan,  who  had  begun'  a  tittle 
earlier  with  Martke  (1S76)  and  other  books,  gave  his  most 
characteristic  work  in  1884  with  Au  rebours  and  in  i89r  with 
I4-bas,  stories  o£  exaggerated  and  "satanic"  pose,  decorated 
with  perhaps  the  extrsmcst  aduevements  of  the  school  in  tner^ 
^^gKl^p^«  and  nastiness.  Afterwards,  by  as  obvious  reaction, 
he  returned  to  Cathotidsm.  Of  about  the  same  date  as  these 
two  are  two  other  novelists  oS.  ikdte,  Jidien  Viaod  ("  Ffane  Lot!," 
b.  1850),  a  naval  oflkdr  who  esabodled  his  experiences  of  foreign 
service  with  a  faint  dose  of  story  and  diaracter  interest;  tod  a 
far  larger  one  of  eUborate  descripti<m,  in  a  series  of  books 
(Auyadi,  Le  Mariagt  de  Lett,  Madame  Chrysanffihne,  &c.),  and 
M,  Paul  Bourget  (b.  1853),  an  important  critic  as  well  as  novctet 
who  <ieflected  the  Naturatist  cnraent  into  a  "  psychological " 
chaiknel,  connecting  itself  higlwr  with  Stendhal,  and  composed 
in  its  books  voy  poptdar  ia  their  way — Cruelle  £i^gme  (1885), 
Le  Disdple,  Terre  frvmise^  Coamoptdti.   As  a  contrast  or  comple- 
ment to  Bourget's  "psydiological"  novel  may  be  taken-  the 
"ethical"  novel  of  Edouard  Rod  (i 857-1909)— £a  Vie  prMe 
de  Miekd  Teasier  (1893),  Le  Seiu  de  la  pie,  Les'Tfois  Caitrs: 
Contempora^  with  these  as  a  noVeliM'thougfa  a  mucti  older  inan, 
and  occupied  'at  diffemtt  times  of  Us  life  with  verse  and  'with 
critidstii,  came  Anatole  I^nce'  (b.  1844),  who  in  Le  Crime  de 
Sihestre  Bonnard,  La  RMsserie  de  la  reine  P^ugue,  Le  Lys 
rouge,  and  others,  has  made  a  kind'  of  nov6l  as  <kSeient  from 
the  ordinary  styles  as  Pierre  Loti'S)  but  of  far  higher  appeal 
in  its  wit,  its  subtle  fancy,  and  its  perfect  French.  Ferdinand 
Fabre  (1830-1898)  and  Ren^  Bazin  (b.  1853)  represent  the  union, 
not  -too  common  in  the  French  niovd,  oi  orthodoxy  in  morals  and 
reli^on  with  litecary  aMlity.  Further  must  be  ra^ition^  Pktfl' 
Hervieu  (b.  1857),  a  dramatist  rather  than  i  novelist^,  the 
brothers  Marguo^tte  (Paul,  b.  i860,  Victor,  b.  1866),  e^dally 
strong  in  short  stories  and  passiges;  another  paSr  of  brqtjben 
of  Bdcum  origin  writing  ttnder  the  name  of ' J.  H.  Rosny.'-'Tri 
Zolaiata  partly  converted  not  to  religion  but  to  science  and  a 
Sort  of  non-Christian,  virtue?  the  ingenious  and  amunng,  if  not 
exactly  moral,  briUionQr  of  Mweel  Prdvost  (b.  1863);  the 
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cmtkffted  b«t  mther-attractiye  style  and  the  perverse  sentiment 
of  libitfrice  Ban^s  Q>,.  1862);  «od,  above  ' the  audAdousiukd 
inunitaUe  diakqipite  pieces  of  "  Gyp  "  (Madune  de  Matcet,"  b. 
i85o),-vorthy  of  the  best  times  of  French  Uterature  ior  gaiety, 
satire,  acuteness  and-  style,  and  perhaps  Ukdly,  with  the  work 
of  Maupaasontr  Pietre  Loti  and  Anatx^e  France,  to  represent  the 
capital  «<iiieviement  of  their  particular  generation  to  pbsteilty.' 

Pericdicai  IMeraiure  since  1830.  Criticism. — One  at  the  causes 
which  led  to  this  extensive  composition  of  novels  was  the  great 
spread  of  periodical  literature  in  Fiance,  and  the  custom  of 
including!  in.  almost  all  periodicals,  daily,  we^ty  or  monthly, 
a,feuiUeton  or  instalment  of  fiction.  Of  the  contributors  of  tbesie 
periodicals  who  were  strictly  jooxnalists  and  ahnost  political 
joomalists  only,  the  moat  remarkable  after  Carrel  were  his 
(^ponenC  w  the  fatal  dud,— £nuie  de  Girardin,  Luden  A. 
Fr^vost-Pansdol  (1839-1870),  Jean  Hippolytc  Cartier,  called 
de  ViUemessaot  (1812-1879),  aad,  above  all,  Louis  Veuillot 
(1815-18S3),  thejnost  vit^tand  unscrupulous  but  by  nomeaxes 
the  least  i^ted  of  his  class.  The  some  spread  of  periodical 
literature,  together  with  the  increasing  interest  in  the  literature 
of  the  past,  ted  also  tof  a  very  great  devaloptn»t  of  criticism. 
Almost  all  Fr»ck  authors  of  any  eminence  durmg  nearly  the 
last  ceatary  have  devoted  themselvcB  move  or  less  to  criticism 
of  Uterature,  of  the  theatre,  or  of  art.  And.  sometimes,  as  in  the 
case  (rf.  Jamn'and  Gautier,  the  comparatively  luctative  nature  <^ 
joumidiwii  aod  the  smaller  demands  whidi  it  made  for  labour  and 
intdtectual  cttioCBOitmtioD,  have  diverted  to  feumcton-wrlHng 
adl>ilitiea  which  might  peifaq»  have  been  better  employed. 
At  the  same  time  it  must  be  lonembered  that  from  ibh  devotion 
of  men  of  the  best  tatents  to  critical  work  has  arisen  an  immense 
elevation  of  the  standard  of  such  work.  Before  the  romantic 
movement  in  France  Bidecet  in  that  cMintry,  Les»ng  and  some 
of  his  successors  in  Germany,  Hazlttt,  Coleridge  and  Lamb'  iii 
E^DflUnd,  had  been  admirable  critics  uid  reviewers.  But  the 
theory  of  crijtidsm,  ' though  these  men's  principles  and  prsictice 
h^d  set  it  a^dey  still  remained  moce  or  less  what  it  had  been  for 
centuries,  lite  cxitic  was  merely  the  adminlstnitor  of  certain 
haxd  and  fastirules*..  Hienf  were  certain . recognized  kinds  of 
litMW  oompotiUon;  evecy  new  book  wms  bound  to  dass  itself 
undnr  ^w-vc  vthw  of  these*  There,  were  certain  vteeifpaized-rules 
for  each  class;  and  Uw  goodness  or  bitdnesa  of  a  book  conasted 
simply  in  ite  obedioace  or  disobedimce  to  these  rttles.  Eveb-the 
kinds  of  admis^ble  subjects  and  the  modes  of  admisaH>le  treat- 
ment were  strictly  noted  and  numlM%d.  This  wte  espedatly  the 
case  in  France-^nd  with  regard  to  French  froUerJc^e^,  so  that,  as 
we  have  seen,  certain  claseCs  of  compoeition  had  been  reduced  to 
unimportant  variations  of  a  regfatered  paittem.  The  Rotnanttc 
protest  against,  this  absurdity  was  ^dally  loud  and  completely 
victwious.  It  is  said  that  a. publisher  advised  the  youthful 
Lamartine  to  try  "to  be  Uke  somebbdy  else"  if  he  wisbed  bo 
succeed.  -TheRomaii^tcstandaidolaucoeBawaSiimthecontrary, 
to  be  as,  individual  as  possible.  Victor  Hugo  himsdf  oompbsed 
a  good  deal  <^  criticism,  and  In  the  pteCaoe  to  his  OHintaUs  he 
states  the  critical  principles  of  the  Aewsduxd  ckarly.  The  critic, 
he  says,  has  nothing  to  do  with  the  subject  chosen^  the  colours 
emplpyed,  the  materials  Used.  Is-the  wurk,  judged  by  itself  and 
witb  regard  only  to  the  tdeal  which  the  worker  had  in  his  mind, 
good  or  bad?  It  will  be  seen  that  as  a  legitimate  corolUry  of 
this  theorem  the  critic  becomes  even  more  of  an  interpreter  than 
of  a  judge.  He  can  no  longer  satisfy  faimacif  or  Ins  readers'by 
comparing  the  wuk  before  him  with  same  fU»tnu:t  and  accepted 
atandaidi  and  marking  oS  its  shortcomings,  fie  has  to  recon- 
struct, more  <w  less  eoajectuiallyf  the  special  ide^  at  which  each 
of  his  authors  aimedy  Bod  to  do  this  he  has  to  study  their  idiosyn- 
crasies with  the  utmoet  care,  and  set  them  heffxt  ha  readcn 
in  as  full  and  attractive  a  f^u(m  as  he  can  manage.  The  first 
writn  who  thoroughly  grasped  ths  necessity  and  successfully 
deaJt  with  it,. was  Chariea  Augustin  Saint&'Beiive 
(i8e4^i86o),  who  haA  indeed  identified  his  name  w!th 
the  method  of  criticism  just  described.  Sainte-Beuve's 
first  remarkable  work  (his  poems  and  novels  we  may  leave  out 
of  consideration)  was  the  ^tch  of  ifith-ccntuiy  literature 


already  alluded  to,  which  tie  contributed  to  the  dlobe.  But  it 
was  not  till  lattf  that  bis  style  of  criticism  became  fully  developed 
and  hcoentuated.  I>uring  the  first  decade  of  Louis  Philippe's 
reign  hi»  critical  papers,  united  under  the  title  of  Critiques  et 
portraits  lUtBrtwes,  show  a  gradual  advance.  During  the  next 
ten  years  he  was  mainly  occupied  with  his  studies  of  the  writer? 
of  the  Port  Royal  school.  But  it  was  during  the  last  twenty 
years  of  h£s  life,  when  the  famous  Causeries  du  lundi  appeared 
weekly  in  the  columns  of  the  ConsHtulumnd  and  the  Moniieuft 
that  his  most  remark&ble  productions  came  out.  Sainte-Beuve's 
sty\e  of  critictsm  (which  is  the  key  to  so  much  of  French  Uterature 
of  the  last  half-century  that  it  is  necessary  to  dwell  on  it  at  some 
length),  excellent  and  valuaUe  as  it  is,  lent  itself  to  two  corrup- 
tions. There  is,  in  the  first  place,  in  making  the  careful  investiga- 
tions into  the  character  and  drcumstances  (tf  each  writer  which 
it  demands,  a  duiger  of  paying  too  milch  att^tion  to  the  man 
and  too  tittle  to  his  work,  and.of  substituting  for  a  critical  study 
a  mere  collection  of  personal  anecdotes  and  traiis,  eiq>ecially  U 
the  author  dealt  with  belongs  to  a  foreign  country  or  a  past  age. 
The  other  danger  is  that  of  connecting  the  genius  and  character 
of  particular  authors  too  much  with  their  conditions  and  circum- 
stances, so  as  to  regard  them  as  merely  so  many  products  of  the 
age.  These  faults,  and  especially  the  latter,  have  been  very 
noticeable'in  many  of  Sainte-BeuVe's  successors,  particularly  in, 
perhaps,  Hlppolyte  Taine,  who,  however,  b^d^  his.  work  op 
En^sh  literature,  did  much  of  impoitance  on  French,  and  hw 
been  tegaMed  as  the'  fimt  critic  who,  did  thorough  honour  to 
Balzac  in  his  own  country.  A'  large  number  of  other  crjti<9 
during  the  period  deserve  notice  because,  though  acting  more, 
.or  less  on  the  hewer  system  of  criticism,  they  have  manifested, 
considerable  originality  ih  its  application.  As  far  as  mer^y 
critical  faculty  goes,  and  still  more  in  the  power  of  giving  literary 
expression  to  qritidsm,  Th^ophile  Gautier  yields  to  no  one. 
His  Les  Grotesques,  an  early  work  dealing  with  Villon,  the  earlier 
"  Thfiophile"  de  Viau,  and  other  enfants  terriMes  of  French 
literaturci  has  served  is  a  ihodel  to  many  subsequent  writers^, 
such  ias  Charles  Monselet  (1825-1888)',  and  Charles  Asselineau* 
(1820^8^4),  the  afiectiotiate  historian,  in  his  SiUio^aphie 
romanUqm  (iS72-x87d(),  of  the  less  famous  promoters -of  the 
'Romantic  movement.'  "On,  the  othte  handj  paiitier's  picture 
criticisms,'  and  his  short  reviewis  of  books^  obituary  notices^ 
and  other  things  6f  the  land  contributed  to  daily  papers,  are  in 
pdnt  of  style  among  tiie  finest  of  all  such  fugitive  compositions. 
Jules  Janin  (1804-1874)',  chiefly  a  theatric^  critic, .  excelled  in 
light  and  easy  journalism,  but  his  work  has  neither  weight  <^ 
substance  nor  careful  elaboration  of  manner  stiffident  to  give  it' 
permanent  value.  TMs  sort  of  light  crit  leal  comment  has  become 
aSmost  a  speciality  ot  the  French  press,  and  among  its  numerous 
practitioners' the  nariies  of '  Armand  de  Pontqiartin  (1811-1890)1 
(an  imitator  and  assailant  of  Sainte-Beuve^,  Ars^e  Houssaye, 
Pierangelo  Fiorentino  (1806-1864),  ^7  he  mentioned.  Edmond 
Scherer  (1815-1889)  and  Paul  de  Saint-Victor  (1837-1881)' 
represent  different  sides  o^  Sainte-BeuVe's  style  in  Eteraiy 
criticism,  Scherer  combining  with  it  a  martinet  and  somewhat 
prudish  preczaion,  wfiOe  Saint-Victor,  with  great  powers  of 
appredation,  is  the  m<kt  flowery  and"  prose-poeticai  "of  French 
critics.  '  In  theatrical  Censiire  Francisque  Sarcey  (1827-1899), 
an  acute  but  somewhat  severe  and  limited  judge,  succeeded  to 
the  good-natured  sovereignty  of  Janin.  The  criticism  of  the 
Revue  des  deuxmondes  has  played  a  sufficiently  important  part 
jn  French  literature  to  deserve  separate  notice  in  passing. 
Founded  in  1829,  the  Revue,  after  some  vicissitudes,  soon  attained,  * 
under  the  direction  a>f  the  Swiss  Bultiz,  the  charact^  of  being 
one  of  the  first  of  Eim^iean  critical  periodicals.  Its  style 
afftidsm  has,  on  the  whde,  incUned  rather  to  the  classical  side- 
that  is,  to  dassidsm  as  modified  by,  and  posable  after,  the 
Romantic  movement.  Besides  some  of  the  authors  already 
named,  its  principal  critical  contributors  were  Gustave  Planche 
(1808-1857),  an  acute  but  somewhat  truculent  critic.  Saints 
Ren6  TEdllandia  (1817-1879),  and  fimiie  Montfigut  (1825-1895), 
a  man  of  letters  whom  greater  leisure  would  have  made  greater, 
bat  who  actually  combined  toudi  and  vluied  critical  power  with 
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aa  agreuUe  style.  Lastfy  ive  aunt  notice  the  inpoitant  aectimi 

of  professorial  or  university  critics,  whose  critical  work  has  taken 
the  lom  either  oi  regular  treatises  or  of  courses  of  republished 
lectures,  books  somewhat-  academic  and  chetorical  in  chnracter, 
but  often  representing;  an  amount  of  influence  wluch  has  served 
laigely  to  stir  up  attentuui  to  literature.  The  most  prominent 
name  amoiw  these  is  that  of  Abel  Villemain  (1790-1867),  who 
was  one  of  tne  earliest  critics  of  the  literature  of  his  own  country 
to  obtain  a  hearing  out  of  it.  I>£air£  Nisard  (i8o6-xS88)  was 
perhaps  nme  lortunate  in  his  dealiitgs  with  Latin  Uun  with 
French,  and  in  Ms  HiOory  of  the  latter  literature  rcpresoits 
too  much  the  dafiwaX  tradition,  but  be  had  dignity,  erudition 
and  an  excellent  style.  AlexaiMlre  Vinet  (X797-Z847),  a  Swiss 
criticof  coqsiderable  emiaem^  Saint-.Marc-Girardin(i8oi-i873), 
whose  Cours  de-  liUiriUure  dramatique  is  his  chief  work,  bnd 
Eugdne  G^nuez  (179^1865),  the  author  not  only  of  an  extremely 
useful  and  well-written  handbook  to  French  literature  before  the 
Revolution,  but  also  oi  other  works  dealing  with  separate  portions 
(rf  the  subject,  must  also  be  mentioned.  One  remarkable  critic, 
Ernest  Hello  (1818-1885},  attracted  during  his  Ufe  little  attention 
ema  in  France,  and  hardly  any  out  of  it,  his  work  being  strongly 
tinctiued  with  the  uiqx^ul^  flavour  and  oolour  <^  uncom- 
pnuniiing  "  clecicalism,"  and  his  extremely  bad  health  keeping 
him  out  the  ordinary  fntemities  <^  Utpaiy  society.  It  was, 
however,  as  full  of  idiosyncrasy  as  of  partisanship,  and  is  exceed* 
inf^y  iiUeresting  to  those  who  regard  criUciBm  as  mainly  valuable 
because  it  gives  difierent  aspects  of  the  same  thing. 

Pwhaps  in  no  bfanch  of  beUes4eiires  did  the  last  quarter  of  the 
century  m^jntaip  the  level  at  which  predecessors  had  arrived 
better  than.in  criticism;  thouf^  whether  this  fact  is  connected 
with  somethtng  (rf  decadence  in  the  creative  branches,  is  a  question 
whit^  xat^  he  abetter  posed  than  resolved  here.  A  remarkable 
writer  whose  .talent,  a{ipcoacfaing  genuis,  was  spoilt  by  eccen- 
tricity and  pose^  and  who  belonged  to  a  won  modem  generation, 
Jules  Baifaey  d'Auievilly  (1808-1889),  poet,  novelist  and  critic, 
produced  nuaxh  of  his  last  critical  worl^  and  corrected  more,  in 
these  laJter  days.  Not  only  did  the  critical  woik  in  variovf  ways 
oi  Eenan,  Taxne,  Schem*,  Saroey,  and  others  continfie  ^iixiag 
parts  of  it,  but  a  new  generation,  hardly  in  this  case  inferior  to 
the  old,  appeared.  The  three  chiefs  of  this  were  the,  already 
mentioned  Anatole  France,£mile  Faguet(b..x847),  and  Ferdinand 
Brunetidre  (184^^*1906),  to  whom  some  would  add  Jules  I<emattre 
(b.  1853).  The  last,  however,  though  a  brilliant  writer,  was  but 
an  "  interim  "  critic,  heginning  with  poetxy  and  other  matters, 
and  after  a  time  tutniiu  to  yet  others,  while,  brilliant  aa  he  was, 
his  criticism  was  often  ill-informed.  So  too  Anatole  FraAce, 
after  compiling  four  volumes  of  La  Vie  litUraire  in  his  own 
inimitable  atyfe  and  with  singular  felidty  of  .uppredation,  alsq 
turned  away.  The  phenomenon  in  both  cases  may  be  associated, 
thotq^  it  inust  not  be  top  intimately  connected  in  the  relation 
of  cause  and  . effect,  with  the  fact  that  both  were  chai^pioQS 
and  practitioners  of  "  impressionist  criticism  " — of  the  doctrine 
(unquestionably  ^und  if  not  exaggerated)  that  the  first  duty  of 
the  critic  is  to  leproduoe.  the  effect  pcoduced,  on  hjs  own  mind 
by  the  author.  BruQftti&te  and  Fagiiet,  on  the  other  hand,  are 
partisans  of  the  older  academic  style  of  criticism  by  kind  and  on 
principle'  Fqgueti  besides  regular  volumes,  on  ftach  of  the  four 
peat  centvries  of  Frepch  literature,  hsa.  produ<^  much  iptba 
work— oil  of  it  somewhat "  classical "  in  tendency  and  frequerUly 
exhibiting  something  of  a  want  of  otnnpr^iensioo  of  the  Ropiantic 
side,  Bnuuti^  wasiStiU  mtm  prolific  ou'thessffte  side  but  with 
stiU  greater  effort  after  system  and  "  sci«^/.'  Jn  the  books 
definitely  called  L^^wdittion  des  genrfis,  i»  his,44«f»t^  of  French 
literature,  an4  ip  a-  large  number  of  other,  yMlNmes  of  collected 
essays  he  enf oxood  with  gre^t  leaiming,  aod  ppwer  of  aRg?maeot> 
if  with  a  somewhat  narrow  porvi^^.a^d.'With  some  pi«judiQ& 
against  writers  whom  he  disljked,  a  new  form  pf  the>  old  doctrine 
that  the  "  kind  "  not  the  individual  apj^w  tti^.bookioiight.to.be 
the  main  subject  of  the  critic's  attention. .  .He.  did  4)ot  escape 
the  consequential  dai^e^^pf  .taking,  authqrs^and  .books  npt  s« 
they  a3»  but  as  in^relatkiq  to  the  kinds- whii^i  tbeyon  fact  con-* 
stitute  and  to  .h}&  gene^  views.  Bu|.  Im^„iks%  widv^ttM^  .tA 


his  death  the  first  ciitk  of  Fzance  axkd  a  worthy  succcstw  of 
her  best. 

Of  others  older  and  younger  must  be  mentioned  Paul  Stopfer 
(b.  i84o),prpfessorofliterature,andtheautborof  diversexcellent 
works  from  SJtaicsparc  et  VantiquiU  to  volumes  of  the  ^rst  value 
on  Montaigne  and  Rabelais;  Paul  Sourget  and  Edouard  Rod. 
already  noticed;  Augustin  Fikin  (b- 1841),,  author  of  much  good 
work  on  En^^ish  Uterature  and  an.  excellent  book  on  M£iim<e; 
Alexandre  Beljame  (1843-1906),  another  eminent  student  of 
English  hterature,  in  which  subject  J.  A.  Jusserand  (b.  1855), 
Legouis,  K.  A.  J.  AngelUer  (b.  1848),  and  others  have  recently 
distingidsbcd  themsdves;  Gustave  X^inoumetit  e^MciaUy  an 
autlu^y  .ax  Marivaux;  Engine.  lantilhac  (h.  1854);  Geonges 
Fellissier;  Gustave  I«ansoa,  author  of  a  .compact  history  <tf 
French  literature  in  French;  Marcel  Schwob*  who  had  done 
excellent  work  on  Villon  and  other  subjects  before  his  early 
death;  Rent  Doimiic,  a  frequent  writer  in  the  Revm  des  deux 
mmda,  who  collected  four  vcrfumes  of  £Uidts  ntr  la  UtUralWf 
fran^aise  between  1895  and  1900;  and  the  Vicomte  Melchior  de 
Vogti£  (b.  1848),  whose  interests  have  been  more  poUticaIr 
{diilosi^E^iical  than  strictly  literary,  but  who  has  done  much  to 
familiarize  the  French  public  with  that  Russian  literature  to 
which  M£rimfe  had  been  the  first  to  introduce  thqm.  Bttt..the 
body  of  recent  critical  litcxatuic  in  Fmnce  is  periuyia  larger 
in  actual  propordon  and  of  greater  vahie  when  considered  in 
relation  to  other  kinds  oi  litoatnn  tlma  has  been  the  case  at 
any  previous  period. 

Sistory  smfx  z  jjo.-^The  rijinarlfeble  developmwt  of  historical 
studies  which  we  have  noticed  as  taking  place  under  the  Restora- 
tion was  .fKxelerated  and  intensified  in  the  reigns  of  Charles  X. 
and  Louis  Philippe.  B«Ui  the  scope  and  the  method  <^  the 
historian.,  undeicwent  a  sensible  alteration.  For  something  like 
150  years  hxstoriana  had  been  divided  into  two  passes,  those  who 
produced  elegant  literary  w<»ks  pleasant  to  read,  and  those  who 
produced  wcurka  of  laborioua  erudition,  but  not  even  intended  for 
general  penisaL  The  Vertots  SAd  VdtiUns,  were  on  one  side^ 
the  lilabilkms  and  Tillcmmts  on  imothcv.  Now,  alUkough  the 
duty  of  a  French  UstMian  to  produce  works  (rf  literary  merit 
was  not  forgotten,  it ,  was  recognised  as  part  of  that  duty  to 
consult  original  documents  and  impart  original  observatioD.  At 
the  same  time,  to  the  merely  poUtkial  events  which  had  fmstterly 
b«^  recogaized  as  forming  the  historian's  jH^vince  were  added 
the  social  and  literary  phenomena  which  b^  ^ong  been  more  or 
less  neglected.  Qld  chrpnides  ,and  lustpries  wja»  refwd  And 
re-edited^  innumeraUe  monographs  oa  special  sidijecta  and 
periods  were  produced,  sod  diese  latter  were  of  isunenae  service 
tx>  romance  writei;s  at  the  time  of  the  populuity  of  the  historicsl 
qpvel.  Not  a  few  of  the  works,  for  instsnor,  which  were  signed 
by  Mexandre  Suniaa  consist  midaly  of  extracts  or  condensations 
from  old  chronicles,  or  modem  monogi^As,  ingenious^  united 
by  dialogue  and  varnished  with  a  little  descriiiftion.  History, 
however,  had  not  to  wait  for  this  second-hand  popwlarity,  asd 
its  ciAltiyators  had  fully  auffident  literary  talent  to  maintsin  its 
dignity.  Sismondi,  whom  we  have  already  noticed,  continued 
dvring  this  period  his  great  Histoire  des  Ffcm^atis,  and  produced 
his  even  better-known  Sistoire  des  r4pitbiiques  itaUennes  an 
moym  dge. .  The  brothers  Thierry  devoted  thcouelves  to  early 
French  hi^ry,Am(dite  THvxsy  (1797^x873)  producinc  a  Histoka 
des  GavMft  and  other  worits  concerning  the  Runan  period,  and 
Ajwistin  Thieny  X1795-1&56)  the  w#-fcno«n  history  U  the 
Norman  Conquest,  the  equally  attractive  KiciU  det  temps 
iftrookniMs  and  other  .excellent  works.  Fhflippe  da  SCgur 
(i  780-1873)  gave  a.hlstory  of  :the  Russian  campsignr^rfNapoleon, 
and  .fome  other  woriis  chi^  dealing  with.  Russian  history^ 
The  yohiviaoua  Hutvire  dt  prance  of  Henri  Martiit  (28x0-1883) 
is  pierlu^  the  best  and  most  impartial  w^rk  dtaUng  {n  detaA 
with  tbe-whote  subject.  A.  G.  P.  Biugi^,  banoa  de  Baranta 
(i78»-i;866),  after  be^nning  with  literary  criticism,  tamed  to 
histoiyyj9o4  in  his  UiaiMre  dps  dues  de  .M«mt9tite  produced  a 
woEk  of  capital  importance.  As  was  to  be  e]Q»cted,  many  of  the 
most  brUliant  xesult9^  of  thjs  devotion  to  historical  subjects 
Q^nwted.ofi'WP'ttf  'deaUng,  with  the  F^nnoh  Rie^  N« 
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series  of  Kistorid^  eVents^  hafr 'ever  perhaps  received  treatment 
at  the  same  time  from  so  many  different  points  of  view,  atid  by 
writers  of-su<:h  Taried  literary  tecellence,  among  whom  it  must, 
however,  be  said  that  the  purely  royalist  side  is  hardly  at  all 
represented  '  One  of  the  earliest  of  these  histories  is  that  of 
Francois  Mignet  (1796-1894)^  a  ^er  and  judicious ^tbrian  df 
the  older  school,  also  wdi  known  for  his  HiOoke  de  Marie  Siuarl. 
Atxmt  the  same  time  was  b6gun  the  brHHftnt  'If  aot  'extremely 
trustworthy  Work  of  Adolphe  Thiers  (179^-1877)  oti  the  Revolu- 
tion, which  estaUished  the  Htenury  reputation  of  the  'future 
president  (Sf  the  Frenth  republic,  and  was  at  a  later  period  com- 
pleted by  the  Hisfoin  dti  cotisidat  et  de  I'emfnre.  The  downfall 
of  the  July  monarchy  und  tbi  early  years  of  the  empfre  witnessed 
the  publication  of  several  wwks  of  the  first  importdnce  on  this 
subject.  Barante  ccmtributed  histories  of  the  Convention  and 
the  Directory,  but  the  three  books  of  greatest  note  were  those 
of  Lamartine,  Jules  Michelet  (i79S^i874),  and  Louis  Blanc 
(rS^ii-iSSs). '  -LamarUne's  Histffire  des  Girondins  is  written 
from  thfe  ebnstitittional'repubticaja  point  of  view,  and  is  sometimes 
considered  to  have  had  much  Influence  in  producing  the  events 
of  X848.  It  is,  peihiaps,  rathet-  ^e  work  of  an  orator  and  poet 
than  of  an  hist(»ian.  llie  wtrirk  of  Michelet  is  of  a  matt  original 
character.  Besides  his  histoiy  <rf  the  Revolution,  Mfchdet  wrote 
an  extended  history  of  FiUnoe,  and  a  very  large  number  of  smaller 
works  on  historical,  political  and  social  subjects.  His  Imaginative 
powers  are  <A  t^e  highest  ord^,  and  his  style  stands  alone 'in 
French  for  its  strangely  broken  and  picturesque  charactei-,  its 
turtjid  abundance,  df  Strikhig- images,  and  its  somewhat  soriibre 
magnificence;  qualities  which,  ks'may  e^ily  be  supposed,  found 
full  obcopation  Ss  'a  history  of  the  Revolution;  Tbt  wdrk  of 
Louis  Blaiic  ifhs  that  kA  a;  iibcere  but  Bixlent  rqn^oin,  and  ts 
uBeCul^  ftx}m'tfaia'pbint>-(tf  vfew,  btat  possesses  no  exfraoi'AAary 
literary  Merit.  The  ^rindpal  contilbutions  to  the  hastc^  of  the 
Revolcitfon  of  the  th&d  quarter  of  the  century  were  those  6f 
Quinet,  Lanfrey  and  Taine.  Edgar  Qul&et  (1803-1875),  tike 
Louis  Blanc  a  4^otfie  of  the  republic  and  an  exile  for  its  sttke, 
brou^t  to  this  one  of  his  latest  works  a  mind  and  pen'long 
trained  to  literary  and  historitial  studies;  but  La  RioohUiok  k 
nbt  consider^' hii^  b^t  ■work.  P.  Lanfrey  devoted  hiAiself  with 
cktraordinary  patience  and  atmteness  to  the  destruction  of  the 
Napoleonic  legendj  andthe  setting  ofthe  character  of  Nap«^eon  L 
in  ft  new,  authentic  and  very  far  from  favourable  Hght.  And 
Taine,  aft^  dtstinguishing  himself,  as  we  have  mentionedj 
in  Mtenuy  mtkfsm  {Biiteke  dela  HtUnOure  an^ise),aad  attain^ 
log  kss  Bocceas  la  -  phflosbphy  {De  l'inttiHteiicl^)i  turned  ' id 
Let'Origmes  de  la  'France  modeme  to  tok  dttborate  discussion  of 
the  Revolution,  its  causes,  character  and  consequencesj  which 
^cited  some  commotion  among  the  more  ardent  devotees  of  (he 
principles  of  '9^.  To  returti  from  this  group,  we  must  notice 
J.  F.  Michaud  "<i7iS7-Ta39i),  the  historian  of  the  crtisades, 
and  Francois  PSerre  Guillaume  Guizot  (1787-1874),  who,  like 
his  rival  Thiers,  devo^tid  himself  much  to  historical  study.  His 
eirtiest  works  "were  literary  and  linguistic,  but  he  soon  turned 
to  political  hist<ffy,  and  for  the  last  haH-century  of  his  lobg  life 
Ids  cbntributions  to  historical  literature  were  almost  incessiint 
and  of  the  most  various  charactw.  The  most  important  are 
the  histories  OrigiHes  iu:g9tttayumeiU  nptfsentaiif,  De  la 
riteiiiaion  ^An^ettrre,  De  la  cMHsaUm  m  France,  and  latterly 
a  Hittcire  de  FroHce,  which  ^he  was  writing  at  the  time  -of  his 
death.  Among  minior  historians  of  the  earlier  century  Any 
be  mentioned  Prosper  Duvergier  de  Hauranne  (179^1881) 
{GoKtfememenf  parlementaire  en  Prance),  J.  J.  Ampfee  (1800-1864) 
iHistoire  ronmine  A  ifflfw),  AuguSte  Arthur  Beugnot  (1797- 
1865)  (Destnutien  du  faganisme  d'ocddent),  J.  O.  Bi  de  Ci^ron^ 
comte  d'Haussbnvflle  (La  R^nion  de  la  Lorraine  A  la  France), 
AchUteTendelle  de  Vaulabelle  (1799^1870)  {Les  Deux  Sestaura- 
(ions).  In  the  last  quarter  of  the  century,  under  the  department 
of  history,  the-  most  remarkable  names  were  still  those  <^  Taine 
and  Renaa,  the  former*  being  distibguished  for  thbttght  and 
matter,  the  latter  for  style.  Indeed  it  may.be  here  prt>pef  tfi 
remaric  that  Reoan,  in  the  kiiid  of  elaborated  "senu-^Kretk  style 
which  hav  mMt  'chanKUrised  the  ptoseof  the  i^th  century  fti 


all  cduiitrfcs  of  Europe,  takes'  pTe-eminence  among  French 
"writers  even  in  the  estimation  of  critics  who  are  n<)t  enamoured 
of  bis  substance  and  tone.'  But,  under  the  influence  of  Taine  to 
some  extent  and  of  a  general  European  tendency  stiH  more, 
France  during  1ia&  period  attahied  or  recovered  a  conaderaUe 
place  for  what  is  cdled  "  scientific  "  history— the  history  which 
trhile,  in  some  cases,  though  not  in  all,  not  neglecting  the  develops 
ment  of  style' attaches  itself  particularly  to  **tlie  document," 
on  the  one  hand,  and  to  pluloS<^hical  arrangement  on  the  other. 
The  chief  representative  ef  the  school  was  probably  Albert  Sorel 
(1842-1906) ,  whose  various  handlings  of  the  Rcvqlutionary  period 
(including  an  ncursion  into  partly  literary  criticism  in  the  shape 
of  an  admirable  monograph  on  Madame  de  StaSl)  have  established 
themselves  once  for  all;  In  a  wider  sweep  Ernest  Lavisse  (b. 
1842)^  who  has  dealt  mainly  ^th  the  iSth  century,  may  hold 
a  Similar  position.  Of  others,  older  and  younger^  the  due  de 
Broglie  (1821-1901),  who  devoted  himself  also  to  the  18th  centiny 
and  especially  to  its  secret  d^ma<^;  Gaston  B<nsSier  (b.  1823), 
a  classical  sdiohir  rather  than  an  histnian  pn^per,  and  one  bf  the 
latest  masters  of  the  dder  Fr^ch  academic  style;  Thureau* 
Dangin  (b.  1837),  a  student  ot  mid  19th-century  history;  Henri 
Houssaye  (h.  1848),  on^  of  the  Napoleonic  period;  Gabriel 
Hanotaux  (b.  1853),  an  historian  of  Richelieu  and  other  subjects, 
and  a  practical  politician,  may  be  mentioned.  A  large  accession 
has  also  been  made -to  the  publication  of  older  memoirs — that 
important  branch  of  French  literatiu«  from  alitiost  the  whole  of 
its  existence  since  the  invention  of  prose. 
'  Summary  and  Cortduiion. — We  have  in  these  last  pages  given 
such  an  outline  of  the  igth-itentury  literature  of  France  as  ieemed 
convenient  for  the  completion  c*f  what  has  gone  before.  It  has 
been  already  remarked  tiiat  die  nearer  api»oadi  made  to  our 
own  thne  the  less  is  it  ^os^te  io  give  e^UrtiVlj  ace6unts  of 
the  individual  cultivators  of  the  diffoent  brandieis  '<A  fit^ture. 
It  may  be*  added,  perhaps,  that  sudi  exhaustivenesS  becomes, 
aS  Ire  advance,  less  and  less  necessary,  as  weU  as  less  and  less 
possible.  The  individual  poet  of  to-day  may  and  does  produce 
work  that  is  in  its^  of  greater  literary  value  than'  that  of  the 
indrvidu^ -trouv^re.  As  a  matter  of  literary  history  his  con- 
tribution is  less  remaricafole  because  of  the  exaiteples  he  has 
before  him  and  the  circumstances  which  he  has  around  him. 
Vet  we  have  endeavoured-  to  draw  such  a  sketbh  of  French 
literature  fToni  the  Chdnson  de  Roiand  onwards  that  no  Important 
development  and  hardly  any  important  partaker  in  such  develop- 
ment should  be  left  out/  A  few  lines  may,  perhaps,  be  now 
profitably  j^veh'  to  suttuning  up  the  ^asplMrts  <rf  'tlie  whde, 
renianhering  tUways  that,  as  in  no  case  is  generalinition  vnAet 
than  In  the  case' of  the  literary  aspects  and  tendencies  of  periods 
and  nations,  so  in  bo  case  is  it  apt  to  be  more  dchisive  unless 
cbrrected  and  supported  by  ample  information  of  fact  atid  detail. 

At  the  close  of  the  iitb  century  and  at  the  beginning  of  the 
12th  we  find  the  virigar  tongue  in  France  not  merely  in  fully 
organised  use  for  literary  purposes,  but  already  employed  in 
most  of  the  forms  of  poetical  writing.  An  immense  outburst  of 
epic  and  narrati%'e' verSe  has  taken  [dace;  and  lyrical  poetry, 
not  limited  as  in  the  case  oi  the  epics  to  the  north  of  France,  but 
extending  from  RoussUlon  to  the  Pas  de  Calais,  completes  thfs. 
The  liith  century  adds  to  these  eadiest  forins -the  important 
development  of  the  uyst^y,  extends  the  subjects  And  variol 
the  manner  <tf  q>ic  verse,  and  begins  the  otopobitiona  of  literary 
prose  with  the  chronicles  of  St  Deiais  and  <A  VlQehardouin,  and 
the  prose  romances -of  the  Arthurian  cycle.  M\  this  literaure 
is  so  far  connected  purely  with  tife  knightly  and  [»iestly  orders, 
th(^gh  it  is  largely  composed  and  still  more  largely  dealt  in  by 
Classes  of  men,  trouv^res  and  jongleurs,  who  are  not  necessarily 
either  knights  or  priests,  and  in  the  case  of  the  jongleurs  are 
certainly  neither.  With  a  pos»ble- ancestry' of  Romance  and 
Teutonic  canHtenae;  Bteton  lais,  and  vernacular  legends,  the 
new  litecatore  has  a  Mrtaih  pattern  and  model  in  Latin  and  for 
the  mostpait  ecclesiastical  cdmpodtions.  ■  It  has  the  sacred  books 
and  the  legends  of  the  saints  for  'exaihples  of  narrative,  the 
rhythm  of  the  hymns  for  a  guide  to  metre,  andthe  ceremonies  <rf 
the  church  for  a  sUmulant  to  dranuitic  pnfonnan^.  By  dc 
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aJso^  in  this  itih  cenUxty,  forms  of  literatuce  wludtbufytthfiiB? 
selves  wi^,ihe  impri^eged  dosses  JicgiD  to  be  bora.  The 
fabliau  takes  every  phase  of  life,  for  ifs  subject;  the  folk-song 
acquires  ele^ce  and  does  not  lose  raduess  and  tn^th.  In  the 
next  century,  the  13th,  medieval  literature  in  France  arrives  at 
its  prime — a  {ffiipe  wliidi  lasts  imtil  the  first  quarter  of  the  r4th< 
The  early  e[ucs  lose  something  of  their  savag^xhtums,  the  p<^he4 
literature  of  Provence  quickly  perishes.  Sut  in  the  provinces 
which  speak  the  more  prevailing  tongue  nothing  is  mnting  to 
literary  development.  .  l!he  language  itself  has  shakeq  off  all 
its  youthful  incapacities,,  and,  though  not  yet  well  adapted 
for  the  requirements  of  modem  life  aod  studyi  k  in  every  way 
equal  to  the  demands  made  upon  it  by  its  own  time.  The 
dramatic  germ  contained  in  the  fabliau  and  quickened  by  the 
mystery  produces  the  f»^o£ane  drama.  Ambitious  works  of  merit 
in  the  most  various  kinds  are  published;  Aucassin  ei  NicoleiU 
stands  side'  by  side  with  the  Vie  de  Saint  Louis,  the  /«»  de  la 
feuiUie  with  Le^.idiracte  de,  ThiophiUt  the  Riman  de  la  rose 
with  the  Koptan.  du  Renart.  The  eerjiest  notes  of  ballads  anid 
rondeau  are  heard;  endeavours  are  made  with  seal,  and  not 
always  without  undemtanding,  to  naturalize  the  wisdom  of  the 
ancients  in  France,  and  in  the  graceful  tongue  that  Francq 
possesses.'  Romance  in  prose  and  verse,  drama,  history^  songs, 
satire,  oratory  and  even  erudition,  are  all  represented  and 
represented  worthily.  Meanwhile  all  nations  pf  western  Europe 
have  come  to.  France  for  their  literary  nwdels  and  subjects, 
and  the  greatest  writers  in  English,  Qerman,  Italian,  content 
themselves  with  adaptations  of  Chretien  de  Troyes,  'Of  Benoit 
de  Sainte  More,  and  of  a  hundred  other  known  and  unknown 
trouvSres  and  jtabiilist*.  But  this  age  does  not  last  long.  The 
language  has  been  put  to  all  the  uses  of  which  it  is  as  yet ,  capable ; 
those  uses  in  thar  sameness  begin  to  pall  upon  reader  and  hearer; 
and  the  enormous  evils  of  the  dvU  and  religious  state  reflect  them- 
selves inevitftbly  in  literature.  The  old  forms  die  out  or  are 
prolonged  only  in  half-lifeless  travesties.  The  brilliant  colouring 
of  Froissart,  and  the  graceful  science  of  ballade  and  rondeau 
writers  like  XfCscurel  and  Deschamps,  alone  maintain  the  literary 
reputation  of  tl^e  time.  Towards  the  end  of  the  14th  century 
the  translators  and  political  writers  import  many  terms  of  art, 
and  strain  the  language  to  uses  for  which  it  is  as  yet  unhandy, 
though  at  the  beginning  of  the  next  age  Charles  d'Orl£ans  by 
his  natural  grace  and  the  virtue  of  the  forms  he  used  emerges 
from  the- mass  of  writers.  Throughout  the  tsth  century  the 
process  of  enriching  or  at  least  increasing  the  vocabulary  goes  on, 
but  as  yet  oq  o^pinizing'  hand  appears  to  direct  the  process. 
Villon  stands  alone  in  merit  as  in  peculiarity.  But  in  this  time 
dramatic  hterature  and  the  literature  of  the  floating  popular 
broadsheet  acquire  an  immense  extension — all  or  almost  all  the 
vigour  of  spirit  being  concentrated  in  the  rough  farce  and  rougher 
lampoon,  while  all  the  literary  skill  is  engrossed  by  insipid 
rHtoriqmurs  and  pedants.  Then  comes  the  grand  upheaval 
of  the  Renaissance  and  the  Reformation.  An  immense  influx 
ci  science,  of  thought  to  laake  the  science  living,  of  new  terms 
to  express  the  thought,  takes  place,  and  a  band  of  literary 
workers  appear  of  power  enough  to  master  and  get  into  shape 
the  turbid  mass.  Rabelais,  Amyot,  Calvin  and  Herberay 
fashion  French  prose;  Marot,  Ronsard  and  Regnier  refashion 
Frendi  verse.  The  FI€iade  introduces  the  drama  as  it  is  to  be 
and  the  language  that  is  to  help  the  drama  to  express  itself. 
Montaigne  for  the  first  time  throws  invention  and  originality 
into  some  other  form  than  verse  or  than  prose  Action.  But  by  the 
end  of  the  century  the  tide  has  receded.  The  work  of  arrange- 
ment has  been  but  half  done,  and  there  are  no  master  spirts 
left  to  complete  it.  At  this  period  Hajherbe  and  Balzac  make 
their  appearance.  Unable  to  deal  with  the  whole  problem,  they 
debernoine  to  deal  with  part  of  it,  and  to  reject  a  portion  of  the 
riches  of  which  they  feel  themselves:  unfit  to  be  stewards,  Balzac 
and  his  successors  make  of  French  prose  an  instrument  faultless 
and-  admirable  in  preduon,  unequalled  for  tiie  work  for  which, 
it  Is  fit,  but  unfit  for  certain  portions  of  the  work  which  it  was 
once  able  to  perform.  Malherbe,  seconded  by  Boileau,  makes 
oi  French  verse  an  instrument  suited  only  for  the  purposes  of  the 


dnona-^f  .  Euripides^  or- father  of  Seneca,  with  .or  without- its 
chorus,  and  i(X  a  certain  wieakeifMdi  echo  of  t^ose  Qhorusesi^ 
under  ihp  name  <rf  lyrios.  No  Fmch  vene  of  the  first  merit 
other  (ban  jdramatic  is  written,  ix  two  whole  otntunea.  The 
drama  soon  comes  to  its  acme,  and  d«ritg  the  succeeding  time 
usually  maintains  itself  at  a  fairly  high-ievd  until  the  death  <^ 
Voltaii&  But  pEose' lends  itsdf'to  almost  evetTthin^  that  is 
required  of  it,  and  becomes  constantly  a  mor6  abd  more  perfect 
instrument.  To  the  highest  eQorts  of  pathos  and  sublimity 
its  vocabulary,  and  its  arrangement  likewise  are  still' unsuitcdr- 
thoiogh  the  great  preachers  of  the  lytb  ce&tary-  do  their  utmost 
with  it.  But  for  clear  exposition,  smooth  and  agreeable  narrative, 
sententious  and  pointed  brevity,  witty  repartee,  it  soon  proves 
itself  to  have  no  superior  and  scarcely  an  equal  in,  Europe.. 
In  these  directicms  pracritioners  of  the  highest  skill  apply  it' 
during  the  17th  century,  while  during  the  rSth  its'powm  are 
showti  to  the  utmost  their  varied  by  Vcd,taire,  and  receive 
a  new  development  at  the  |iands  of  Rousseau.  Yet,  on  the  whole, 
it  loses  during  this  centiay.  It.becittnes  more  and  more  unfit 
for  any  -but  trivial  user,  and'  at  last  It  is-  employed  for  those  uses 
only.  Then  occurs  the  Revolution,  repeating  the  mighty  Stit 
in  men's  minds  which  the  Renaissance  had  given,  but  at  first 
experiencing  more  difficulty  in  breaking  up  .the  ground  and  once 
more  rendering  it  fertile.  The  faulty  ud  incfmiplete  genius 
of  Chateaubriand  and  Madame  de  Sta^  gives  the  first  evidence 
of  a  new  growth,  and  after  many  years  the  Romantic  movement 
completes  the  work!  Whether  the  force  of  that  movement  is 
now,  after  three-quarters  of  a  century,  q>ent  or  not,  its  results' 
remain.  Hie  poetical  power  of  French  has  been  once  more 
trramphantly  proved,  and  its  productiveness  in  all  branches  of 
Uteniture  has  been  renewed,  while  ifi  that  of  prose  ficUon  there  has 
been  abnost  created  a  new  class  of  compositioB.  In  Uw  procest 
of  reform,  however,  not  a  little  tA  the  finish  of  French  prose 
style  has  been  lost,' and  the  language  itself  has  been  affected  in 
something  the  same  way  as  it  was  affected  by  the  leas  judicious 
innovations  oi  the  Ronsardists.  The  pedantry  of  the  Pl£iade 
led  to  ^e  preposterous  compounds  of  Du  Bartas;  the  passion 
of  the  Romantics  for  foreign  tongues  and  for  the  mot  propre 
has  loaded  French  with  foreign  terms.on  the  one  hand  and  with 
arfftt  on  the  other,  while  it  is  questionable  whether  the  vers  libre 
is  really  suited  to  the  F^ch  genius.  There  is,  therefore,  room 
for  new  Malherbes  and  Balzacs,  if  the  days  for  Balzacs  and  Mal- 
herbes  had  not  to  all  apprarance  passed.  Should  th^  bq  once 
more  forthcoming,  th^  have  the  failure,  as  well  as  the  success 
of  their  predecessors  to  guide  them. 

Finally,  we  may  sum  up  even  this  summary.  For  volume 
and  merit  taken  together  the  product  of  these  eight  centuries  of 
literature  excels  that  of  any  European  nation,  though  for  in- 
dividual works  of  the  supremest  exodlence  they  may  perhaps  be 
asked  in  vain.  No  French  writer  is  lifted  by  the  suffrages  of 
other  nations — the  only  criterion  when  sufficient  time  has  elapsed 
—to  the  level  of  Homer,  of  Shakespeare,  ot  of  Dante,  who  reign 
alone.  Of  those  of  the  authors  of  France  who  are  indeed  of  the 
thirty  but  attain  tkot  to  the  first  three  Rabdais  and  Molidre 
alone  unite  the  general  suffrage,  and  Uiis  fjict  roughly  but  surely 
points  to  the  real  excellence  of  the  fiteratiire  which  these  noen  ace 
chosen  to  represent.  It  is  great  in  all  ways,  but  it  is  greatest  ob 
the  lighter  side.  The  house  of  mirth  b  more  suited  to  it  than  the 
house  of  mourning.  To  the  latter,  indeed,  the  language  of  the 
unknown  marvel  who  told  Roland's  death,  of  him  who  gave 
utterance  to  Camilla's  wrath  and  despair,  and  of  Victor  Hugo, 
who  sings  how  the  mountain  wind  makes  mad  the  lover  whd  can- 
not  f«get,  has  amply  made  good  its  title  of  entrance^  But  ifx 
txoA  Frenchman  who  can  write  admirably  in  this  strain  tho'e  are 
a,  hundred  who  can  tell  the  most  admirable  story,  formulate  the 
Tooit  pregnant  reflection,  point  the  acuteat  jest.  There  is  thus 
no  really  great  epic  in  French,  few  great  tragedies,  and  those 
imperfect  and  in  a  faulty  fcindi  little  ^ose  like  Milton's  or  l&e 
Jeremy  Taylor's,  little  .verse  (though  more  than  is  flsnenlly 
thought)  like  Shelley's  or  Uke  Spenser's.  But  theM  are  the  most 
delightful  short  tales,  both  in  [urose  and  in  verse,  that  the  world 
has  ever  sqen,  the  mq«t  polished  jewelry  of  refi.dcUoa  that  has 
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ever  been  wnpi^i  wngsi  of  iiKoinpmble  grace,  c6Biedies  th&t 
m\at  nuke  meA  laugh  as  long  as  tliey  ai«  laughfog  animals,  and 
above  all  BUG&  a^bodj  of  narrative  fiction,  old  and  new,  ptos^  and 
verse,  as  no  ol^er  nation  oanvhow  for  art  and  forori^nality,  lor 
grace  of  workmanddp  in  Mm  who  feshions,  and  for  certainty  t4 
delight  to  htm  who  reads.' 

BiBtio<^iUfcFR!r.-r-'Tbe  most  elaborate  book  on  Franch  literature 
as  a  whole  is  that  edited  by  Petit  de  JuUeville,  and  composed  of 
chapters  by  different  authors,  Histoire  ac  la  langue  etdela  IttUrature 
fffiniaises  (8  vols.,  Paris,  1896-189^}.  Unfortunately  these  ^pters, 
some  of  whiich  aite-  (tf  the  -highest  oeellencev  ate  of  Very  unequal 
value:  they  require  co—ejdons  iridcb  arsi'not  su^pfied,  and  there 
is  throughout  a.  neglect  of  minor  audiors.  The  btbliograptucal  in- 
dications are,  however,  ipost  valuable.  For  a  survey  to  a  single 
volume  Lahsoli's  Histoire  has  superseded  the  older  but  admirable 
manuals'  of  Demogeot  and  G^ruter,  which,  however,  are  still  worth 
consulting.  '■  Bruned^'s  Maiuui  (translated  into  English)  is  very 
valuable  with  ^e  cautions  above  given ;  and  the  large  Hittoire  de 
la  langue  fraiffaise  depvis  le  seiziimc  sticle  of  Godef roy  supplies  copious 
and  well-chosen  extracts  with  much  biosraphical  information.  In 
EngliBh  there  is  an  extennve  History  by  H.  van  Laun  (3  vols.,  1874, 
&c);  a  Sbart  Histary  by  SoiactbUry  X7882  ;  6tli  ed;  continued  to 
the  end. of  the  oentury,  i9os)t  and  a  Sitlory  by  Professor  Dowden. 

^  T?o  paw  to  special  periods — the  fountain-head  of  the  literature 
of  the  middle  ages  is  the  ponderous  Histoire  littSraire  already  re< 
ferrad  to^  iiUch^  notwithManding  that  it  extended  to  27  qusrto 
wlumes  m  loqfi*  and  had  oocupied,  with  intemiptions,  isoy^rs  in 
publication^  nad  only  reached  thie  Z4th  century.  Many  of  the 
monographs  which  it  contains  are  the  best  authorities  on  their 
subjects,  stich  as  that  of  P.  Paris  on  the  early  chansonniers,  Of  V. 
Lederc  on  the  fabliaux,  and  of  Littr^  on  the  romans  d'aventures. 
For  the  history  of  titerature  before  the  iith  century,  the  period 
main^  Latin,  J.  J.  Amp^^s  Histoire  littSrairo  de  la  France  <want 
Charlemagne,  sous  Charlemagne,  etjusgu'au  onaihne  siicle  is  the.ch^ 
authority.  Won  Gautier's  Bpoples /ran^aists  (5  vols.,  1878-1897) 
contains  almost  everything  known  concerning  the  chansons  de  geste. 
P.  Paris's  Romans  de  la  teffe  rohde  was  loi^  the  Aain  authority  for 
this  subject,  butyery  much  has  been  wntten  receotly  in  Francs 
and  elsewhere.  The, most  im[x>rtant  of  the  French  contributions, 
especially  those  by  Gaston  Paris  (whose  Histoire  Poitigue  die  Ckarte- 
mafite  has  been  reprinted  since  his  death)^  will  be  found  In  the 
periodical  Xamania,  which  for  more  than  toicty  'yean  has  beeA  the 
chief  recepfiacle  of  studies  on  <dd  Fcendi  Ittecatnre^  On  the  cyde 
of  Reynard  the  standard  work  is  Rothe,  Les  Remans  d«,  Rfffort. 
All  parts  of  the  lighter  literature  of  old  ^France  are  ^cellently  . 
treated  by  Lenient,  Le  SaUte  av  moyen  Aee. ,  The  early  theatre  has 
been  frequenri^  treaCod  by  the  brothers  ^rf&lct  (Histoire  du  thSilire 
fr^Hsetis).,-  by.  Fabre  (L^  Ciercs  de  la  B<uoche),  by  Lmiy  0Jude  sur 
Us  mysuresit  by  Aubertin  (Histoire  de  la  langue  et  4c  la  HtiSratwe 
fran^aix  au  moyen  'Age).  This  latter  book  will  be  found  a  useful 
summary  of  the  whole  medieval  period.  The  historical,  dramatic 
and  oratorical  'sections  are  especially  full.  Ori  a'  smaller  scale  but 
ctf  unsurp^sed  authority  is  G.  'Paris's  LitUrature  du  moyen  '' Agfi- 
translated  into  English. 

On  the  i6th  century  an  excellent  handbook  is  that  by  Darmesteter 
and  Hatifeld ;  and  the  recent  Literature  of  the  French  Renaissance 
of' A.  Tilley  (a  vols.,  1904)  Is  of  high  value.  Sainte-Beuve's  Tableau 
ha*  baca  mors  than  once  refoned  to.  Ehcrt  {BithaickUiimgetehichle 
dtr  franadsisckm  Tragddig  vmi^mUck  Jm,  16*^  /oArwrnf^tO  'is 
the  chief  authority  for  dramatic,  matters.  Essays  and  volumes  on 
periods  and  sub-periods  since  i6bo  are  innumerabjle;  but  those  who 
deeiTe  thorough  acquaintance  with  the  Hteratnre  of  these  three 
hundred  years  should  read  as  widely  as  possible  in  all  th^  critical 
work  of  Sainte-Seuve,  of  Sch^r,  of  Fagiiet  and  Bruneti^re~whidi 
may  be  supplemented  od  liki^m  from  that  other  critics  mentioned 
abiyve.  tne  $ertes  of  volumes  entitled  Les  grands  (crivainsfrancais, 
DoW  pretty  extensive,  ifa  generally  very  goodj  and  Catulle  Mendte's 
iavaloable  book  on  I9di-century  poetry  has  been  dted  above.  As 
a  companioo  to  the  study  of  i»oetry  E*  Crepet's  Pistes  frtutQais 
(4  vols.,  iS6j),  an  anthology  with  introductions  by  Ssiate-Beuve 
and  all  the  best  critics  of  the  day,  cannot  be  surpassed,  but  to  it 
may  be  added  the  later  AtiffttOogie'  des  poites  franfab  du  XfX' 
siicle  (ia77-l879).  (G.  Sa.) 

FRBNCH  POLISH,  a  liquid  for  polishing  wood,  made  by 
diss(dv{hg  shellac  in  methylated  ^>lrit.  Therfe  are  four  diSer^t 
tints,  brown,  white,  garnet  and  red,  but  the  first  nataed  is  that 
most  extensively  used.  AU  the  tints  are  made  in  tiie  same 
manner,  with  the  exception  of  the  red,  which  is  a  mixture  of  the 
brown  pcriish  and  methjdated  spirit  with  either  Saunders  wood 
or  Bisimuck  brown,  according  to  the  strmgth  of  colonr  Squired; 
Some  woods,  and  especially  mahogany,  need  to  be  stained  before 
they  are  ptdiaAcd.  stdn  mahogany  mik'  sMAe  blbhromate 
of  potash  in  hot  water  according  to  the  depth  of  colour  required. 
After  staining  the  wood  the  most  approved  method  of  filling  the 


grain  is  to  rub  in  fine' plaster  of  Paris  (wet),  witjJnA  off  before  it 
"  sets."  After  this  fs  dry  it  should  be  oiled  with  linseed  oil  and 
thoroughly  wiped  off:  The  wood  is  Hbea  ready  for  the  polish, 
which'  is  pot  on  with  a  rubber  made  of  wadding  covered  with 
linen  rag  and  well  wetted'  With  polish.  The.  polishing  process  has 
to  be  retMAted  graduaUy,  and  aftet-  the  wotk  has  hardened^' 
^he  surface  is  smoothed  down  with  fine  i^ass-paper,  a  few  drops 
of  linseed  oil  being  added  mttH  the  snrfece  Is  isufiiciently  smooth. 
After  a  day  or' two  the  surface  can  be  cleared  by  u^ing  a  fresh 
rubber  with  a  double  layer  of  linen,  removing  the  top  layer^hen 
it  is  getting  hard  and  finidiing  off  with  the  bottom  layer.' 

FRENCH  REVOL^ON,  THE.  Among  the  many  revolutions 
which  from  time  to  titne  have  given  a  new  direction  to  the 
political  development  of  nations  the  French  Revolution  stands 
out  as  at  once  the  most  dramatic  in  its  incidents  and  the  most 
momentous  in  its  results.  This  exceptional  chVacter  £5,  indeed, 
implied  In  the  name  by  which  it  is  known;  for  France  has  ex- 
perienced many  revolutions  both  before  and  since  that  of  Z7S9, 
but  the  name  "  French  Revolution,"  or  dmply  "  the  Revolution," 
without  qtialification,  is  applEed  to  this  one  alone.  Hie  causes 
whidk  led  to  it:  the  gradual  decay  of  the  institutions  which 
France  had  Inherited  firom  the  fieudal  system,'  the  define  of  the 
centralized  monarchy,  and  the  immemate  financial  necessities 
that  compelled  the  assembling  of  the  long  heglected  states- 
general  in  1789,  are  dealt  with  in  the  article  on  !France:  History. 
The  successive  constitutions,  and  the  Other  legal  <il^anges  which 
'  resulted  from  it,  are  also  discussed  in  their  general  rdation  to 
the  growth  of  the  modem  French  polity  in  the  article  Fkance 
(Law  and  InsttttttUms).  The  present  article ,  defds  with  the 
progress  of  the  Revollition  itsdf  from  thie  convocatipn  of  the 
states-general  to  the  coup  d'£tat  of  the  x8th  ^rumaire  which 
placed  Napt^n  Bonaparte  In  power. 

The  Sections  to  the  states-general  of  1789  were  held  !n  un- 
favourable circumstances:  Hie  failiire  of  the  harVest  of  1788 
and  a  severe  winter  had  caused  widespread  distress,  cpomi^ 
The  government  was  weak  and  despised,  and  its  agen|3  of  tbm 
were  afraid  or  unwilling  to  quell  outbreaks  of  disorder.  ^■'^V 
At  the  same  time  the  longing  for  radical  reform  ahd  ^^^^ 
the  belief  that  it  would  be  easy  were  almost  universal.  The 
cahitrs  or  written  instructions  given  to  the  deputies  covered 
wdl-nigh  every  subject  of  political,  social  or  economic  interest, 
and  demanded  an  amazing  number  of  changes.  Amid  this  com- 
motion the  king  and  his  ministers  remained  passive.' 'They  did 
ndt  even  determine  thb  question  whether  tlie  estkt^'  should  act 
as  separate  bodies  or  dellberitte  collectivefy .  On  the .  5th  of  May 
the  states-general  were  opened  by  Louis  in  the  Salle  d^  Menus 
Plaisirs  at  Versailles.  Barentin,  the  keeper  of  the  seal^  informed 
'them  that  they  were  free  to  determine  whether  they  would  vote 
by  orders  or  vote  by  head.  Necker,  as  director-geiieral  of  the 
finances,  set  forth  the  condition  of  the  treasury  and  proposed 
some  small  reforms.  The  Tiers  £tat  (Third  Estate)  was  dis- 
'  satisfied  that  the  question  of  joint  or  separate  deliberation  should 
have  heen  left  open.  It  was  aware  that  some  of  the  nobles 
and  many  of  the  inferior  clergy  agreed  with  it  as  to  the  need 
for  comprehensive  reform.  Joint  deliberationi  Would  ensure  a 
majority  to  the  niform^  and  therefore  the  abolition  of  privileges 
and  the  extinction  of  feudal  rights  of  property.  Separate  de- 
liberation would  enable  the  majority  among  the  nobles  and  the 
superior  clerw  to  limit  reform.  Hence  It  became  the  first  object 
of  the  Tiers  Etat  to  effect  the  amalgamation  of  the  three  estates. 

The  conflict  between  those  Who  desired  and  those  who  resisted 
amalgamation  took  the  form  of  a  conflict  over '  the  verific^tioA 
of  the  powers  of  the  deputies.   The  Tiers  fitat  insisted  cv^Wrt 
that  the  deputies  o^  all  three  estates  should  have  their  '  bttwo^a 
powers  verified  in  common  as  the  first  step  towards  Tbrto 
making  them  all  members  of  one  House.   It  resolved 
to  hold  Its  meetings  in  the  Salle  des  Menus  Plaisirs,  whereas  the 
nobles  and  the  clergy  met  in  smaller  apartments  set  aside  for  their 
exclusive  use.   It  refnuned  from  taking  any  step  which  might 
have  implied  that  it  was  an  organised  assembly,  and  persevered 
in  regarding  itself  as  a  mere  crowd  of  individual  members 
incapable  of  transacting  business.   Meanwhile  the  dergy  and 
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the  ^oWes  l}eg^  A  aepazate  vtrlfiatioiKrf  their  ppw^n^  9«t 
a  few  «jE  ;U)e,Dpl^  and  a  gr^t  many  of  the  clergy  voted  Bgainst: 
this  procure.  .  On  tbe  7th.t)ie  Tiers.  £ftat  sent  .deputatimus  tp 
e^ortitl^  other  estates  to  iuuoji,  .whil9,  the^^rsy^^eat  a  deputa^ 
tioa  to  it  ,wit;h  the  proposal  th«t  each  estate  lahWd  iiapie  coiTt- : 
iiufisioneirs.  tp  discuss  tJie  best  jnetl^  of  verifying  [powers. 
The  Tier»  i£tat  accepted  the  proposal  fuul  cpi^efimces  were  held, 
l^ut  without  result.  It  then  maile  another,  apfieal  to  the  dei^y 
whieh  ijra^  .almost,  successful.  The  king  interppsed  .with  a  oom- 
vaaA.fox  .the  venewal  of  the  iroafereqces.  The^.  |rere  xQwined 
under  the  presidency  of  Bannti%  l^  again  to  no  mupose. 

On  the  zoth  of  June  Siey^  looved  that  the  Tierg.Etat  should 
for  the  last  time  invite  the  First  and  Second  Estates  to  join  in  the 
verification  of  powers  and  announce  that,  whether  they  did  or 
not,  the  work  of  verifying  would  begin  fqrthwith.  The  motion 
was  carried  by  an  immense  majority.  As.there  was  no  response, 
the  Tiers  £tat  on  the  12th  named  Bailly  provisioaal  president 
and  coinmi^nced  verification.  Next  day  tiiree  xur^s  of  Fpitou 
came  tQilhaye  th^  powers  verified.  Other  clergymen  followed 
later.  ■  When.the  work  of  verificatitMa  was  overt  ^  title  bad  to  be 
found  for.  (he  body  thus  .created,  whicjb  would,  no  lopgv  accept 
the  style  of.the!  Tiers  £ut.  On  the  i5th.Siey£s  proposed  tha^ 
they  should  c^titlje  thcm^lvos  the  Aiounbly  of  the  Itnown  »nd 
ve^ed  representatives  (rf  tiieFrenc^  nation.  Mimbea««Jifouni^ 
and  others  proposed  various  appellations.  But  success  was 
reserved  for  Legrand,  on  obscure  deputy  who  proposed  the 
simple  name  of  National  Assembly.  Withdrawing-  Ills  own 
tttotioa,  Sigy^  adopted  Legxand's  suggestion,  which  was  carried 
by  49 :  votes  to  90.  The  Assembly  went  on  to  declare  that  it 
placed-  the  debts  of  the  crown  under  the  safeguard  of  the  national 
hopour  and  that  aU  existing  taxes,  although  illegal  as  having 
been  imposed  without  the  consent  of  the  people,  should 
otntinue  to  be  paid,  until  the  day  of  dissolution. , 

By  these  pr9ceedings  the  l^ers  £tat  ftod  a  few  of  the  clergy 
declared  thmselves  the  national  legisUture.  Then  and  there- 
after the  National  Assembly  aasynlled  full  sovereign 
J?IL^    and  constituent  powers.  Ndites  and  clergy  might 
AmimUr  ^       pleased,  but  it  could  do  without  thenu 

The  king's  assent  to  its  measures  would  be  convenient, 
but  not  necessary.  This  boldness  was  ieivanle4r  for  on  the  iptb 
the  clergy  deqided  by  a  majority  of  one^  in  iavour  of  joint  verifica* 
tion.  Cto  the  same  day  the  nobles  voted  an  address  to  the  king 
condemning  the  action  of  the  Tiers  £tat.  Left  to  himself,  Louis 
migl^t  have  been  too  inert  for  resistance.  But  the  queen  and 
his  brother,  the  count  of  Artois,  with  some  of  the  ministers  and 
Gourtiersy  urged  him  to  jnake  a  stand.  A  S^ce  Royale  was 
notified  for  the  sand  and  worfan^  wene  ^t  to  prepare  the  Salle 
des  Menus  Plaisirs  for  the  ocrenumy.  pntheaothBaUJrandthe 
depHties.proueded  to  the  hall  and  found  it  barred  against  their 
entrance.  Ttiereupon  they  adjourned  to,a  neighbouring  tennis 
court,  where  Mounier  proposed  that  they  should  swear 
ttv  T^jA  separate  until  they  had  established  the  cpastitu- 

Comrt.  tion.  With  a  solitary  exception  they  swore  and  the 
Oath  of  the  Tennis  Court  became  an  era  in  French 
history.  As  the  ministers  could  not  agree  on  the  policy  which  the 
king  should  announce  in  the  S^nce  Royale,  it  was  postponed 
to  the  23rd,  The  Assembly  found  shelter  in  the  church  of  St 
Louis,  ^ere  it  was  joined  by  the  main  body  of  the  ciergy  and.  by 
the  first.'of  the.  nobles. 

At.the  S&uce  Royale  Lpuis  made  known  his  will  that  the 
Estates  ishoiUd  deliberate  apart,  and  declared  that  if  they  should 
refuse  to  help  him  he  wouM  do  by  his  sfde  authority  what  was 
necessary  for  the  happiness  of  his  people.  When  he  quitted  the 
hall,  some  of  the  clergy  and  most  of  the  nobles  retired  to  their 
separate  chambers. ,  But  ,the  rest,  together  with  the  Tiers  £tat, 
remained,  and  Mirabeau  declared  that,  as  they  had  come  by  the 
will  of  the  nation,  force  only  should  make  them  withdraw. 
"  Gentlemrai,"  said  Siey^,  "  you  are  to-flay  what  you  were 
yesterday."  With  oius  voice  the  Assemtdy  proclaimed  its 
adhesion  to  its  former  decrees  and  the  inviolabiiity  of.  itS;  members. 
In  VeraaiUes  and  in  Paris  popular  feeling  was  clamorous  for  the 
Asseinbty-  and .  against  the  court.  During  the  iiext  f ew  d^ys 


maayTpf  the'chsrgy  and  nohtes,  induding  the  an^bishcpof  Paiis 
ai^  the  duke  of  Orleans,  joiiwd,  the  Assembly. ;  Louu^  tamely 
acccs>ted  bis  defeat.  He  recalled  ]^ei;ker,  who.  had  resigned 
after.Uie  S^apfx  Royale.  On  the  37th  li^  wrote. to  tho^e  clerical 
apd.  Tiptoe  deputies  whp  still  hel<4  out,  urgiitg^subipiKioiu  By 
the  .and  pf  July  the  jpint  verification  of  powers  was,  completed- 
Tha  iwt  ^ttce  of  the  historic  States-Gem^  disappeared  and  the 
Natjfi^  AiKmbly  was  perf^.  On  the  same  day  it  claimed  an 
absolute  disicxetion  by  a  diearee  that  the  mandates  of  the  electoa 
were  n^t  bipding  oq  itf  members.  .  ,  . 
;  Hiiving  ^iled  in  their  first  t^U/evft  on  the,  Assembly,  the  Court 
party  reserved  to  tiy  what  force  ccnild  do.  A  Jargf  number  trf 
troopSfChie^y  fordgn  regiments  in  the  service  of  France,  „|^^-_, 
were  cpncentmted  nearParis  under  the  copamand  of  Uie  ^rf  /<fti**r 
marshal  deBrogliei  QnMirabeau's  motion  theAsscmMy  ' 
voted  an  address  to  the  king  asking  for  their  withdrawal.  Hhe 
king  .^pUed  that  the  troops  were  not  meaAt  to  acti  against  the 
Assembly^  bjut  intimated  his  purpose  of  transferring  the  session 
to  some  {ffovincial  town.  On  the  same  day  he  dismissed  Necker 
and  .wdered  him  to.  quit  Versailles.  These  acts  led  to  the  first 
insurrection  of  Paris.  -The  capi^  hadiopg  jbecn.in.^  dpngennis 
cooditipiL.,  Broad  was  deax  ^nd  esvl^yiqent  wa^  aca^  The' 
measures  tfil^en  to  lelieye  distress  hsri^illigedaajuiltitydBCtf  needy 
and  deqpw^te  men  fnun  .the  surrounding  country. '  'Amqpg  tlie 
middle  claas'there  already  existed  a  party,  coosisting  <^  men  like 
Dantpn  or  Camille.DesmouIins,  which  waa  prepared  to  go  much 
fiffthertjbanany  of  the  leaders  of  the  Assembly.  The  ridi  dticetn 
werp  generally  fund-holdera,  who  regarded  the  Assembly  as  the 
one  bulwark  «^inst  a  public  bankruptcy.  The  duke.of  Orleans, 
a  weak  and  .dissoliite  but  ambitious  man,  had  conceived  the  hope 
of  supplanting  his  cousin  on  the  throne.  He  strained  his  wealth 
and  influence  to  recruit  followers  and  to  make  mjschief.;  The 
gardens  of  hu  residence,  the  Palais  Royal,  hecame  the  centre  «f 
pplitical  agitatioii.  Ever. since  the  elections  virtual  freedom  ol 
the.prav  «nd  foeedoa.  trf  speech  b^d  pievailed  in  Paris.  Oubp 
were  BnU|ti[died  and  pamphlets  came  forth  every  Ju>tu:.  T^ 
municipal  <^&cers  who  were  named  by  the  Crown  had  little 
influence  with  the  dtiieas.  ThepplicewereamerehandfuL  Of 
the  two  line  regiments  quartered  in  the  capital,  one  was  Swiss  and 
therefore  trusty;  but  the  other,  the  Gardes  Franfaises,  shared 
all  the  feelings  of  the  populace. 

On  the  22th  of|  July  Camille  Besmoulins  armounced  the  dis- 
missal o£  Necker  to  the  crowd  in  the  Palais  Royal.  Wanned  by 
his  eloquence,  they  sallied  into  the  street.  Part  pf  .RMtag 
Broglie's  troops  occupied  the  Champs  £lys6es  and  the . 
Place  Louis  Quinze.  After  one  or  two  petty  encounters 
with  the  mob  they  were  withdzawn,  eijther  beoiuse  their  temper 
was  uncMtain  or  because  their  conunaadecs  abuoned  responsi- 
bility. Paris  was  thtis  left  .to  the  rioters,  who  seized  arms 
wherever  they  could  find  them,  broke  open  the  jails,  burnt  the 
octroi  barriers  and  soon  had  every  man's  life  and  goods  at  their 
discretion.  Citizens  with  anything  to  lose  were  driven  to  act 
for  themselves.  For  the  purpose  of  choosing  Its  representatives 
in  the  states-general  the  Third  Estate  pf  Paris  had  named  300 
electors.  Their  function  once  discharged,  these  men  had  no 
public  character,  but  they  resolved  that  they  would  hold  together 
in  order  to  wat<^  over  the  interests  of  the  city.  After  the  Stance 
Royale  the  municipal  authority,  consdpua  of  its  own  weakness, 
aU»wefi  theqa  to  me^  at  the  H6tel  de  Ville,  where  they  .proceeded 
to  oonsido-  the  formation  of  a  civic  guard.  On  the  13th,  when 
all  waaanaichy  in-Faijis,  thpy  were  joined  by  Flesselles,  Provost 
of  the  Merchants,  and  other  mtmidpal  officers.  The  project  of  a 
civic  guafd  was  then  adopted.  The  insurrection,  however,  ran 
its  course  unchecked.  Crowds  of  deserters  from  the  regular 
troops  swelled  the  ranks  of  the  insurgents.  They  attacked  the 
H6teJ  des,  Inyalides  and  carried  off  all  the  arms  p^Qtt^ 
which  )yere  stored  there.  With  the  ^me  object  they  Jtatittb, 
assailed  tiie  Bastille.  The  gaijiscw  was  small  spd  •'"^M* 
disheartened,  provisions  were  short,  and  after  some 
hours'  fighting  De  Launay  the  governor  surrendered  on 
promise  of  quarter.  He  and  several  pf  hi?  men  were,  notwith- 
atapdjng,  butchered  by  the  mob  b^ore  they  coHLd  be  broufl^t  to 
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the  Htttd  de  VQle.  As  all  Paris  was  in  the  hands  of  the  maurgents, 
the  kingvaw  the  necessity  of  subimssioa.  On  the  morning  of  the 
iSth  he  entered  the  hall  <rf  the  AssemMy  to  announce  that  the 
troops  would  be  withdiBWh.  Immediately  afterwards  he  dis- 
ntissed  his  new  mihisttirs  and  recalled  Necko::  Thereupon  the 
princes  and  courtiers  moat  hostile  to  the  National  Assembly, 
the  count  of  Artois,  the  fmnce  of  Cond£,  the  duke  of  Bourbon 
and  many  oth^,  feeling  themsdres  no  longer  safe,  quitted 
France.  Tfaefrd^iarture  is  known  as  the  first  emigration. 

The  capture  ol  the  Bastille  was  luiled  throughout  Eerrope  as 
symbdizing  thfe  fall  of  absottUe  mfmaichy,  and  the  victory  of  the 
insurgents  had  momentous  ccmseqaences.  Recognizing 
the  300  electors  as  a  temporary  municipal  government, 
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t^aaty  of  the  Assembly  sent  a  deputation  to  confer  with  them  at 
hm!!^^  the  H6tel  de  ViHe,  and  on  a  sudden  impulse  one  of  these 
2^^*  deputies,  Bailly,  lately  president  of  the  Assembly,  was 
choseil  to  be  mayor  of  Parii,  The  marquis  I^ayette, 
doubly  popular  as  k  veteran  of  the  American  War  and  as  one  of 
the  nbbles  who  heartily  upheld  the  caute  of  the  Assembly,  was 
chosen  commandant  of  the  new  dvic  fbrce,  ttienceforwaids 
known  as  the  National  Guard.  On  the  17th  Loidb  hiaudf  visited 
Paris  and  gave  his  sanction  to  the  hew  authorities.  '  In  the  coutee 
of  the  following  weeks  the  example  Paris  was  cbpfed  throughout 
fVance.  All  the  cities  and  towns  set  up  new  elective  authorities 
and  organized  a  National  Guard.  At  the  same  time  the  r&volution 
spread  to' the  country  districts.  In  most  of  the  pro- 
ta'ShJ****"  vinces  the  peasants  rose  and  stormed  and  burnt  the 
pnyiat»M,  houses  of  the  ^wffMJWj,  taking  peculiar  care  to  destroy 
their  title-de«ls.  Some  of  the  «»gnewfj  were  murdered 
aild  the  rest  were  driven  into  the  towns  or  across  the  frontier. 
Amid  the  universal  confusion  the  old  administrative  system 
vanished.  The  intendants  and  sub-delc^tes  quitted  or  were 
driven  from  their  posts.  The  dd  courts  of  justice,  whether 
royal  or'  feudal,  ceased  to  act.  In  many'districts  there  was  no 
more  poBce,  public  verb  wete  suspended  and  the  cpUectibn  of 
taxes  became  almost  impos^ble.  llie  insurrection  d  July  really 
ended  the  ancUn  regime. 

Disorder  in  the  provinces  led  directly  to  the  proceedings  on 
the  famous  night  of  the  4th  of  August.  While  the  Assembly  was 
considering  a  dffclaration  which  mig^t  calm  revolt,  the 
vicomte  de  Noailles  and  the  dUfc  d'AiguiSon  moved 
that  it  should  proclaim  equality  of  tazatioA  and  the 
suppres^on  of  feudal  burdens.  Other  deputies  rose  to  demand 
(be  repeal  of  the  game  laws,  the  enfranchisanent  dl  sudE  serfo 
as  were  still  to  b«  found  in  Fiance,  and  the  aboUtkm  of  tithes  and 
of  feudal  courts  and  to  reriounice  all  jnivileces,  whtethcr  <rf  cUsses, 
Kit  cities,  or  of  provinces.  Amid  hidescribafaie  entimsiasm  the 
Assembly  passed  resolution  after  resolution  tinbodying  the^ 
changes.  The  resolutions  were  followed  by  decrees  sometimes 
hastily  and  unskilfully  drawn.  In  vain  Sieyfis  remarked  that  in 
extinguishing  tithes  the  Assembly  was  making  a  present  to  every 
landed  proprietor.  Iti  Vain  the  king,  while  approving  most  of 
'the  decrees,  tendered  some  cautious  criticisms  of  the  rest.  The 
majority  did  not,  indeed,  design  to  confiscate  property  wholesale. 
Tliey  drew  a  distinction  between  feudal  claims  which  did  and 
did  not  carry  a  moral  claim  to  compensation.  But  they  were 
embarrassed  by  the  wortHng  <A  their  own  decrees  and  for^talied 
by  the  violence  of  the  people.  Ilie  t^ceedings  of  the  4tfa  of 
August  issued  in  a  wholesale  transfer  of  property  from  oue'daas 
to  another  without  any  indemnity  for  thfe  losers. 

The  work  of  drafting  a  constitution  for  France  had  already 
been  begun.  Parties  in  the  Assembly  were  numerous  and  ill- 
defined.  The  Extreme  Right,  who  desired  to  keep 
2^**  the  government  as  it  stood,  were  a  mere  handful. 
AaM»mbfy.  Right  who  wanted  to  revive,  as  they  said,  the 
.  ancient  constitution,  in  other  words,  to  limit  the  king's 
powtt  by  periodic  States- Genera!  of  the  old-fashioned  sort,  were 
more  numerous  and  had  able  chiefs  in  Cazal£s  and  Maury,  but 
strove  in  vain  against  the  spirit  of  the  time.  The  Right  Centre, 
sometimes  called  the  Monarchiens,  were  a  large  body  and  indtitfed 
several  men  d  talent,  notably  Mourner  and  Malouet,  aswdl  as 
many  men  of  rank  and  wealth.  They  defied  a  conathutSon  like 


that  of  England  which  should  rese^e  a  lai^e  exedutive  -power 
to  the  king,  whUe  entrusting  the  taxing  and  legislative  powers  to  a 
modem  parliament.  The  Left  01  Constitutionals,  khown  after- 
wards as  the  F6«illanti3,  among  whom  Bamave  and  Charles  and 
Alexander  Lamiith  were  conspicuous,  also  wished  to  pres^ve 
monarchy  but  disdained^iiglish  precedent;'  They  were  t>ossessed 
with  feetings  then  Widespread,  weariness  <tf  arMtoiry  govern- 
ment, hatred  of  ministers  and  cotirtiers,  and  distrust  not  so  mudk 
of  Louis  as  oi  those  who  surrounded  him  and  influenced  his 
judgm^t.  Rqmblicans  without  knowing  it,  they  griidged  every 
remnant  of  power  to  the  Crown.  The  Extreme  Left,  stni  more 
republican  in  spirit,  of  whom  Robespierre  was  the  most  note- 
worthy, were  few  and  had  little  power,  Mirabeau's  independence 
of  judgment  forbids  us  to  place  him  in  any  party.  ■ 

The  first  Constitutional  Committee,  elected  on  the  14th  rtf  July, 
had  Motmier  for  its  reporter.   It  was  instructed  to  begin  with 
drafting  a  Declaration  of  the  Rights  of  Man;  Six 
weeks  Wtre  speiit  by  the  Assembly  in  discussii^  this'l  Uoa  atth* 
document.   The  Committee  then  presented  a  report" 
iriiich  embodied  the  i»rmd[^  of  two  Chambers.  TUs 
prlndplc' contradicted  the  extreme  democratic  theories  so  nradk 
in  faihionL  It  also  offended  the  self-love  of  most  of  the  nobles 
and  the  dergy  who  were  loath  that  a  few  of  their  number  ^onld 
be  erected  into  a  House  of  Lords:  'The  Assembly  rejected  the 
prindfde  of  two  Chambers  by  nearly  10  to  i.   The  question 
whether  the  king  should  have  a  veto  on  legislation  was  next 
raisied.   Mounier  contended  that  he  should  have  an 
absolute  veto,  and  was  supported  by  Mirabeau,  who  ^^^^ 
had  already  described  the  unlimited  power  of  a  single 
Chamber  as  worse  than  the  tyranny  of  Constantinople.  The  Left 
maintained  that  the  king,  as  depositary  of  the  executive,  ^ould 
be  wholly  ezduded  from  the  I^islative  i)ower.   Laiayett^  who 
imagined  himself  to  be  copying  the  American  c<mstitutiott, 
IHfoposedthatifiikiAgriiould  have  a  suspensive  v6to. '  Thinking 
that  it  would  be  pditic  to  claim  no  more,  Necker  persuaded 
the  king  to  intunate  that  he  was  satisfied  with  Lafayette's 
proposal.   The  suspensfve  veto  was  therefore  adopted.  .As.  the 
king  had  no  power  of  dissolution,  it  was  an  idle  form.  Mounier 
and  his  friends  having  resigned  their  places  in  the  Constitutional 
Committee,  it  came  to  an  end  and  the  Assembly  dected  a  new 
Committee  which  represented  the  opittiorts  of  the  Lett.  ■ 

Soon  afterwards  a  fresh  revolt  ill  Paris  caused  the  king  and  the 
Assembly  to  migrate  thither.  The  dd  causes  of  disorder  were 
still  wotki^  in  that  dty.  The  scardty 'd  bread  was  set  down 
to  amsf^tors  agunst  tiie  Revdution.  Riots  were  frecpient 
and  persons  aut^xsesd  hostile  to  the  Assonbly  and  the  nation 
were  murdered  with  impunity.  The  king  still  had  counsellors 
who  mshed  for  his  departure  as  a  means  to  regaining  freedoin 
of  action.  At  the  end  of  September  the  Flanders  regiment  came 
to  'Versailles  to  reinforce  the  Gdrdies  du  Corps.  The  officers  of 
the  Gardes  du  Corps  entertained  the  officers  of  the  Flandei;^ 
regiment  and  of  the  Versailles  National  Guard  at  dinner  in  toe 
palace.  Hie  king,  queen  and  dauphin  visited  the  company* 
There  followed  a  vehernent  outbreak  of  loyalty.  Rumour 
enlarged  the  inddeht  into  a  militaiy  plot  against  freedom. 
Those  who  wanted  a  more  thorough  revolution  wrought  up  the 
crowd  and  even  respectable  dtizens  wished  to  have  th'e  _  . 
Ung  among  them  and  amenable  to  theh:  opinion.  On 
the  5th  of  October  a  mob  which  had  gathered  to 
assault  the  H6tel  de  Vflle  was  diverted  into  a  march  on  ^|^*l*ftf 
Versailles.  Lafayette  was  slow  to  follow  it  and,  when  ^'wSfc* 
he  arrived,  took  insuffident  precautions.  At  daybreak 
on  the  6th  some  of  the  rioters  made  their  way  into  the  palace 
and  stormed  the  apartment  of  the  queen  who  escaped  with 
difficulty.  At  length  the  National  Guards  arrived  and  the  mob 
was  qideted  by  the  announcement  that  the  king  h^id  resolved 
to  go  to  Paris.  The  Assembly  dedared  itself  inseparable  from 
the  king's  person.  Louis  and  his  family  readied  Paris  on  the 
same  evening  and  took  up  theh:  abode  in  tiie  Tuileries.  A 
littie  later  the  Assembly  established  itsdf  in  the  riding  schod 
of  the  palace.  Thenceforward  the  king  and  queen  were  to  all 
intents  prisoners.  The  Assembly  itself  was  subject  to  constu^t 
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bitimlciation.  say  members  of  tke  Itight  g&ve  n{y  the  struggle 
Eud  emigrated,  or  atieftet  withdrew  from  attcdduice,  so  that  the 
Left  beouae  ' saprane. 

Mifabcau  had  ttbeady  tikeb  alurm  at  tlw  gn>wiag  viakaoa  «/t 
the  Rrrahitkm.  In  S^fimber  be  had  foretold  that  it  would 
not  stop  shwt  of  the  death  <A  boUi  Ung  and  queen. 
After  the  insurrection  <rf  October  he  sought  to  com- 
obhk  '  mtmkate  with  them  throu^  his  £dend  the.  onnte  de 
laMsTck.  In  a  rem&rkaUecorreqMHtdcnce  he  Sketched 
a  poticy  for  the  king.  The  aboliticm  of  priiilege  and  thfc  estab- 
lishment of  a  parliamentary  system  were,  he  wrote,  unalterable 
htcts  iriiich  it  would  be  madness  to  dispute.  But  a  strcng 
executive  autfanity  was  essential,  and  a  king  irtto  frankly  adopted 
the  Revoliitkm  might  stffl  be  powerful.  In  order  to  rally  the 
sound  part  of  the  natim  Louis  should  leave  Paris,  and,  if  neces- 
sary, he  slwald  pr^tave  %x  a  -civil  war;- but  he  riwuld  never 
appeal  to  f ord^  powns.  Neither  the  kfng  bor  the  queen  could 
gra^  the-wisd^  of  this  advice.  Hiey  d^tnisted  Mirabean  as 
an  unscrupulous  adventure,  and  were  ctmfirmed  in  this  feeling 
by  his  demands  for  money.  His  correspondence  with  the  court, 
although  secret,  was  suspected.  The  politicians  who  envied 
his  talents  and  beheved  him  k  rascal  raised  the  cry  <^  treason, 
tn  the  Assembly  Mliaberiu,  though  sometimes  successful  on 
particular  questions,  never  had  a  chaii(%  of  giving  effect  to  his 
pc^cy  as  a  wh<^e.  Whether  even  he  could  have  controlled  the 
Remdution  Is  hi^ily  doubtful;  but  hisletters  and  minutes  drawn 
up  for  the  king-  f«m  tbe  most  Ariking  montuneat  of  his  genius 
(eee-McKABBAV  and  Monthdkin  ax  SAiiiT-lttBZK). 

Early  in  the  year  1790  a  dispute  with  ^i^^land  oonoetning 
Uie  ftontier  in  North  America  induced  the  Spanish  government 
to  claim  the  hdp  of  France  under  the  Family  Compact. 
Ammtmbir  'Hiis  demand  led  the  Assembly  to  consider  in  what 
aatf  ih9  hands  the  power  tA  concluding  tUUances  and  erf  making 
peace  and  war  should  be  placed.  Mirabeau  tried  to 
keep  the  initiative  for  the  king,  subject  to  confirmation 
by  theChamber.  On  Baroave's  motion  the  Assmbly  decreed  that 
the  legislature  should  have  the  power  of  war  and  peace  and  the 
king  a  merely  advis(»y  power.  Mirabeau  was  defeated  on  another 
point  of  thie  higheet  consequence,  the  indusiim  <tf  ministen 
in  the  Nati(mal  AasemUy.  I£s  ot^eagues  geMrally  altered  to 
the  prindi^e  that  the  le^slative  and  executive  powers  should  be 
totally  separate.  The  Left  assumed  that,'  if  deputies  tould  hold 
office,  the  king  would  have  the  means  of  eomipting  Uie  ablest 
and  most  influential.  It  was  decreed  that  no  deputy  should 
be  minister  while  sitting  in  the  House  or  !ot  two  years  alter. 
Ministers  excluded  from  the  House  being  necessarUy  objects 
of  sus[rid(m,  the  Assembly  was  careful  to  allow  them  the  least 
possiUe  power.  The  old  provinces  were  aboBshed,  and  France 
was  divided  anew  into  eighty  dq)artments.  Each  department 
was  subdivided  into  distriGts,  cantons  and  commuaes. 
The  main  bu^ness  <A  administraticm,  even  tfa^  levying 
Prmnm.     <^  taxes,  was  entrusted  to  die  dective  local  authorities.' 

The  Judicature  was  likewise  made  dective.  The  army 
and  the  navy  were  so  organized  as  to  leave  the  kbig  but  a  small 
share  in  appointing  officers  and  to  leave  the  officras  but  scanty 
means  of  maintaining  djsci|dine.  Even  the  cases  in  which  the 
sovereign  might  be  deposed  were  foreseen  and  expressly  stated. 
Monarchy  was  retained,  but  the  monarch  was  re^rded  as  a  pos" 
uble  traitor  and  every  precauticm  was  taken  to  render  him  harm- 
less even  at  the  cost  of  having  no  effective  national  government. 

The  distrust  which  the  Assembly  felt  for  the  actual  ministers 
led  it  to  undertake  tiie  business  of  government  as  well  as  the 
PTttrntfrr  busidess  <rf  reform.  There  were  committees  for  all 
cQmmU^  the  duef  departments  of  state,  a  ccwunittee  for  the 
Jjjjl^"*^  •  artey,  a  committee  for  the  navy,  another  f«t  diplcmiac^, 
A^mnr*  j^^q^^^  finam*.  These  committees  sometimes 
asked  the  ministers  for  information,  but  rarely  took  their  advice. 
Even  Necker  found  the  AssemUy  heedless  <^  his  counsels.  The 
condition  of  the  treasury  became  worse  day  by  day.  The  yield 
of  the  indirect  taxes  fell  off  through  the  interruption  of  business, 
and  the  direct  taxes  were  in  large  measure  withheld,  for  want  of 
an  authority  to  enforce  payment.   With  some  trouble  Keeker 
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Wduced  die  Assembly  to  sanitlon  first  a  loan  of  50>ooo,ooo 
Uvres  and  tfaea  a  loan  of  80,006,000  UvveS;  The-pufaUc  having 
Ihowa  no  eagerness  to  subscribe,  Nbcker  pi«posed  that  every 
man  should  be  invited  to  make  a  patriotic  contributiotl  of  one- 
fourth  of  liis'incMne.  This  expcdittit  ^ko  foiled.  On  the  zoUr 
of  October  1 789  TaUejnrand,  t^op  of  Autun,  pr<^}osed  eeaHtea^ 
that  the  AssemUy  diould  take  possesion  of  the  lands  sim  oi 
of  the  church.  In  November  the' Asseaoably  enacted  fJjf^L 
that  they  should  be  at  the  disposal  oi  the  nation,  wUch  '''**^* 
would  provide  for  the  maintenance  of  the  clergy.  Since  the 
church  lands  were  supposed  to  occupy  one-fifth  of  France,  die- 
Assembly  thought  tlut  it  had  found  an  inexhaustible  source 
ot  public  wealth.  On  the  security  of  the  church  lands  it  based 
a  paper  currency  (the  famous  assignats) .  In  December  it  ordoed 
an  issue  to  the  unount  of  4oo,oao>ooo  livres.  As  the  revenue 
still  declined  and  the  reforms  enacted  by  the  Assembly  involved 
a  heavy  outlay,  it  recurred  i^ain  and  i^n  to  this  expedient. 
Before  its  dissolution  the  Assembly  had  autbortzed 
the  creation  of  1,800,000,000  livres  of  assignata  and 
the  depreciation  ot  its  paper  had  begun.  Finding  that 
he  had  lost  all  credit  with  the  Assembly,  Necker  xesigMd  cGct 
and  left  France  in  Septembra*  1790. 

Even  the  OHnmittees  of  the  Assembly  bad  far  less  power 
than  the  new  musudpal  authorities  throughout  France.  They 
really  governed  so  far  as  there  was  any  govemment.* 
Often  full  <d  public  ^arit,  they  lacked  ttperience  and 
in  a  tJnie  oi  peculiar  difficulQr  had  no  guide  sarve  their' 
owndiseretiim.  Tlieyt^med  letters,  Bneatedsaspects^ 
controBed  the  trade  in  corn,  and  seut  their  National 
Guards  on  sudi  errands  as  they  thought  proper. 
I^e  political  dubs  which  sprang  up  all  over  the  country  often 
presumed  to  act  as  though  they  were  public  authorities  (see 
Jacobths).  The  revolutionary  journalists,  DesmouUns  in  his 
RtooliOions  de  France  de  Brethant,  Loustallot  in  his  Ritolu- 
turns  de  Paris,  Marat  in  his  Xm«  du  peupU^  amtinued  to  feed  the 
fire  of  discord.  Amid  this  anarchy  it  became  a  practice  for  the 
Natiotaal  Guards  of  different  districts  to  form  federations,  that 
is,  to  meet  and  swear  loyalty  to  each  other  and  obedience  to  the 
lam  made  by  the  Nati<«ial  AssemUy.  At  the  su^^tion  <rf  the- 
muaic^Mdity  trf  Paris  the  AssemUy  decreed  a  genttal  fedoatioa- 
of  all  Fiance,  to  be  hdd  on  the  aonivetsary  of  the  fall  of  the 
BastiOa  llieceremoiiytookplaoeintheChunp  deMars  (July 
14,  1790)  in  presence  of  the  king,  the  queen,  the  Assembly, 
and  an  enormous  concourse  of  spectators.  It  was  attended  by 
deputations  from  the  National  Guards  in  every  part  of  the 
kingdom,  from  the  r^;ular  regiments,  and  from  the  crews  of  the 
fleet.  Talleyrand  celebrated  Mass,  and  Lafayette  was  the  first 
to  swear  fidelity  to  the  AssemUy  and  the  nation.  In  this  gather- 
ing the  provincial  deputations  caught  the  revolutionary  fevCT 
of  Paris.  Still  graven  was  the  effect  upon  the  regular  army. 
It  had  been  disaffected  since  the  outbr^  of  the  Rev<^uti6n. 
The  rank  and  file  ooanphuiued  of  their  food,  thefar  lodging  and 
their  pay.  nosi-ocmuttisaoned  officers,  <rften  intelligent 

and  bard-wwking,  were  embittered  by  the  r^usal  ■  c^- 
of  promotion.   The  officers,  almost  all  noUes,  rarely  «Mhcttor 
showed  much  ccmc^  for  their  men,  and  were  often  ?Lf? 
mere  courtiers  and  triflers.   After  the  festival  of  the 
federation  the  soldiers  were  drawn  into  the  political  dubs,  and 
named  regimental  committees  to  defend  their  interests.  Not 
content  with  asking  for  redress  of  grievances,  tbey  sometimes 
seized  the  regimental  chest  or  imprisoned  their  officers.  lit 
August  a  formidable  outbreak  at  Nancy  was  only  quelled  with 
much  loss  <rf  life.  Desertion  became  more  frequent  than  ever,  and 
the  officers,  finding  their  position  unbeatable,  began  to  emigrate. 
Similar  causes  produced  an  even  worse  effect  upon  the  navy. 

By  its  rough  handling  of  the  diurdi  the  Assembly  brought 
fresh  trouble  upon  France.   Hie  suppression  of  tithe  and  the 
confiscation  of  church  lands  had  reduced  the  dergy  to  ctvO  cm- 
live  on  whatever  stipend  the  legislature  might  think  fit  sMMIm 
to  give  them.   A  law  of  February  1790  suppressed  the 
religious  orders  not  engaged  in  education  or  in  works  of 
charity,andforbadetheintroductionof  newones.  Monasticvowa 
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were  deprived  of  kgal  fofte  aad  a  pension  was  granted,  to  the 
leUguna  vho  wcce  cast  mion  thv  worM.  These  mcaaurea  aroused 
BO  serious  dkooBteat{ .  but  tbe  so-called  dvU  constitution -of 
the  dms^  vent  nmch  further*  (Md  eccfeaiaatkal  divisioDs  were 
set  aside.  Henceforth  the  dio>c«ae  w»»  to  be  oont^rndnous  :wkh 
the  dof^meat,  and  the  pariah  with  the  opanmuae.  TheetectotB 
of  the  oemmuve  weie  to  choose  the  curC^'die  dectxns  of  the  depart- 
ment the  bishop.  Every  cur^  was  to  receive  at  leaM  1200  Uvres 
(about  £50)  a  year.  Relatively  modest  stipends  wete  assigned 
to  bishops  and  archbishops.  French  citizens  were  forbiddem  to 
acknowledge  any  ecclesiastical  jurisdiction  outside  the  kingdom. 
The  Assembly  iiot  only  adopted  this  constitution  but  decreed 
tibat  all  beneficed  ecclesiastics  should  swear  to  its  observance. 
As  the  constitution  implicitly  abrogated  the  papal  authority  and 
entrusted  the  choice  <^  bishops  and  cur&  to  electors  who  often 
WW  not  Catholicg,  most  of  the  clergy  declined  to  swear  and  lost 
tluiriNr^erments.  ThdrplaceB  were  fiUcd  by  election.  Thmet-. 
fonrards  the  clergy  were  divided  into  hostile  iactfona,  the  Constl- 
tutionaU  and  the  Nonjurors.  As  the  generality  of  Frenchmen 
at  that  time  were  orthodox  although  not  zealous  Catholics, 
the  Nonjurors  carried  with  them  a  large  part  of  the  laity.  The 
Assembly  was  misled  by  its  Janaenlatj  Protestant  and  Free- 
thinking  members,  nattu^  enemies  of  an  established  chnich 
which  had  persecuted  them  to.the  best  of  its  power. 

In  colonial  affairs  the  Assembly  acted  with  the  same  im- 
prudence. Eager  to  set  an.  example  of  suppressing  slavery,  it 
_  took  measures  which  prepared  a  terrible  negro  insurrec- 

mmbfy^ti*  Domingo.   With  regard  to.foreicn  rdations 

dDiMte;  theAasembly«hoiredit«elfweU-meaningbtttindtoeet. 

It  protested  in  good  iaitk  that  it  desired  no  conqaests 
and  aimed  only  at  peace.  Yet  It  laid  down  t»^"Tnf 
which  involved  the  utmost  danger  of  war.  It  held 
that  no  treaty  could  be  binding  without  the  national  consent. 
As  this  consent  had  not  been  given  to  any  existing  treaty,  they 
were  all  liable  to  be  revised  by  the  'Frendi  government  without 
consulting  the  other  parties.  Thus  the  Assembly  treated  the 
Family  Compact  as  null  and  vcad.  Similarly,  when  it  abolished 
feudal  tenures  tn  France,  it  ignored  the  fact  that  the  rights  of 
certain  German  princes  over  lands  in  Alaace  were  guanuUeed  by 
the  treaties  of  Westphalia.  It  ofEerad  them  ccmpensatioii  in 
monoy,  and  when  this  was  declined,  took  no  heed  of  their  pro- 
tects. Again,  in  the  papal  territory  of  Avignon  a  large  number  of 
the  inhaUtants  declared  for  union  with  France.  The  Assembly 
could  hardly  be  restrained  by  Mirabeau  from  acting  upon  their 
vote  and  annexing  Avignon.  Some  time  after  his  death  it  was 
annexed.  The  other  states  of  Europe  did  not  admit  the  doctrines 
of  the  Assembly,  but  peace  was  not  broken.  Foreign  statesmen 
who  flattered  themselves  that  Fnince  was  sinking  into  anarchy 
and  therefore  into  decay  were  content  to  follow  their  respective 
ambitions  without  the  dread  of  French  interference. 

Deprived  of  authority  and  in  fact  a  prisoner,  Louis  had  for 
many  months  acquiesced  in  the  deoees  of  the  AssemUy  however 
AttMvtof  dutasteful  But  the  dvil  oonststution  of  the  clergy 
Lav^xVL  wounded  him  in  his  consdenoe  as  well  as  in  his  pride. 
'•«"M*  From  the  autumn  of  1700  onwards  he  began  to  sdieme 
for  his  liberation.  Hijuself  incapable  of  strenuous 
effort,  he  was  spurred  on  by  Marie  Antoinette,  who 
keenly  felt  her  own  degradation  and  the  oirtailment  of  that 
royal  prerogative  which  her  son  would  one  day  inherit.  The  king 
and  queen  failed  to  measure  the  forces  which  had  caused  the 
Revolution.  They  ascribed  all  their  misfortunes  to  the  work  of 
a  malignant  faction,  and  believed  that,  if  they  could  escape  from 
Paris,  a  display  force  by  friendly  powers  would  enable  them 
to  restore  the  sufxremacy  of  the  crown.  But  no  foreign  ruler, 
not  eveo  the  eaupwa  Leop<^-  II.,  gave  the  king  «-  queen  any 
encouragement  Whatevtt  secrecy  they  might  observe,  the 
adherentaof  the  Revdution  divined  thdr  wish  to  escape.  When 
Louis  tried  to  leave  the  Tuileries  for  St  Cloud  at  Ea^r  1791, 
in  order  to  enjoy  the  ministrations  of  a  nonjuring  priest,  the 
National  Guards  of  Paris  would  not  let  him  budge.  Mirabeau, 
who  had  always  dissuaded  the  king  from  seeking  foreign  help, 
died  on  the  and  oi  April.  Finally  the  king  and  queen  re8<4ved  to 


fly  io-the  army  of  the  Cast,  which  the  nuurquis  de  Bouiil6  had  in 
some  measure  kept  under  diicipUne.  Sheltered  by  him  they  could 
await  foreign  succour  or  a  reaction  at  home.  On  the  evening 
of  the  40th  oC  June  tJboy  escaped  Irom  thie  Tuileries.  LcMiis  left 
bduod  him. «  declantfoo  oomplaininft  of  the  treatment  which  he 
had  nccived  and  revoking  his  assent  to  all  measuves  which  had 
been  hud  before  him  while  under  restraint.  <  On  the  following 
day  the  royal  party  was  captured  at  Varennes  and  sent  back  to 
Paris.  The  king's  eldest  brotiier,  the  (»unt  of  Provence,  who  had 
laid  his  plans  much  better,  made  his  escape  to  Brussels  and  joined 
the  imiff'ts. 

It  was  no  longer  possible  to  pretend  that  the  Revolution  had 
been  made  with  the  free  consent  of  the  king.  Some  Republicans 
called  for  his  deposition.  Afraid  to  take  a  course  which  involved 
danger  both  at  hiHne  ud  al»«ad,  the  Assembly  deooed  that 
Louis  should  be  suspended  finun  his.  office.  Tbt  dub  of  the 
CosdeUen  ,  led  by  Dantim,  demanded  not  oa(y  his  depiMition 
but  his'trial.  A  petition  to  that  effect  having  \xta  acpo$ed  for 
signature  on  the  altar  in  the  Champ  de  Mars,  a  disturbance  ensued 
and  the  National  Guard  fired  on  the  crowd,  killing  a  few  and 
wounding  many.  This  inddent  afterwards  became  known  as 
the  massacre  of  the  Champ  de  Maxs;  Qn  the  other  hand,  the 
leaders  of  the  Left,  Bacnave  and  the  Lameths,  felt  that  they  had 
weakened  the  executive  power  too  muchi  They  would  gladly 
have  come  to  an  understanding  with  the  king,  and  revised  the 
constitution  so  as  to  strengthen  his  prerogative..  They  failed  in 
both  objects.  Louis  and  atill  more  Marie  Antoinette  regarded 
them  with  incurable  disUust.  The  Constitutiwal  Aot  with- 
out any  material  chaage  was  voted  <m  the  3rd  si  September. 
Ob  the  14th  Louis  swore  to  the  Cmstitutioa,  thus  wgsiBing  bis 
nominal  sovereignty.  The  National  Assembly  was  dissolved 
on  the  30th.  Upon  Robespierre's  motion  it  had  decreed  that 
none  of  its  members  should  be.. capable  of  sitting  in  the  next 
legislature. 

If  we  view  the  work  of  the  National  Assembly  as  a  whole,  we 
are  struck  by  the  immense  demolition  which  it  effe<4ed.  No 
other  legislature  has  ever  destroyed  so  much  in  the  j^^,^  ^ 
same  time.  Tht  old  form  of  government,  the  old  a*  wwrk 
territorial  divisions,  the  old  fiscal  system,  the  old  tftha 
judicature,  the  old  army  and  navy,  the  old  relatiras  JJJJjJr 
of  Church  and  State,  the  old  law  rdating  to  property 
in  land,  dl  wete  shattered.  Sudi  a  destruction  could  not  have 
been  effected  without  the  support  of  popular  opinion.  Most  of 
what  the  AssemUy  did  had  been  suggested  in  the  cahiers,  and 
many  of  its  decrees  were  antidpated  by  actual  revolt.  In  its 
constructive  work  many  sound  m»\rim^  were  embodied.  It 
asserted  the  prindples  of  dvil  equality  and  freedom  of  consdenoe, 
it  reformed  the  criminal  law,  and  laid  down  a  just  scheme  of 
taxation.  Not  intelligence  and  public  spirit  but  political  wisdom 
was  lacking  to  the  National  Assembly.  Its  members  did  not 
suspect  how  linuted  is  the  usefulness  of  generd  propositions  In 
practical  life.  Nor  did  they  perceive  that  new  ideas  can  be 
ai^)lied  only  by  degrees  in  an  <dd  world.  The  Constitution  of 
179X  was  impracticable  and  did  not  last  a  year.  Hie  dvil  con- 
stitutfon  of  the  dergy  was  wholly  mischievous.  In  the  attempt 
to  govern,  the  Assembly  failed  altogether.  It  teft  behind  an 
empty  treasury,  an  undisdpUned  army  and  navy,  a  people 
debauched  by  safe  and  successful  riot. 

At  the  elections  of  1791  the  party  which  desired  to  carry  the 
Revoluticm  further  had  a  success  out  of  all  keeping  with  its 
numbers.  This  was  due  partly  to  a  weariness  of  politics 
which  bad  come  over  the  majority  oi  French  citizens,  ^^^uwpw 
partly  to  downright  intimidation  exerdsed  by  the  iimwifr 
Jacobin  Club  and  by  its  affiliated  sodeties  throughout 
the  kingdom.  The  Legislative  Assembly  met  on  the  1st  irf 
October.  It  consisted  of  745  memben.  Few  were  nobles,  very  few 
were  dergymen,  and  the  great  body  was  drawn  from  the  middle 
dass.   The  members  were  generally  young,  and,  since  none  had 
sat  in  the  previous  Assembly,  they  were  wholly  without  ex- 
perience.   The  Right  consisted  of  the  Feuillants  (?.».).  They 
numbered  about  160,  and  among  them  were  some  able  men,  such 
as  Matthieu  Dumas  and  Bigot  de  Pr6amenau,  but  they  were 
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guided  chisQjr  bnfpenotit  tootride  the  House^  beca^  incspablt 
ofK*clectionyBUBavfe,Dttport«^tbetametli6.  ThelJAftcon* 
ibted  of  thte^aoobte;-  a  tem  wUdk^Rilt  'iDdudiid  tkt  pMtf 
afterwards' known  os  -tbe  GfzondiaB  or  Gtaondftte 
termed  beoauBe  tevnal  of  their  leaderB' came  futm  thet^^  trf 
the  Giionde  in  southern  France.  Thtf  numbered  about  5 jo^ 
Among  the  extreme  Left  sat  Can^n,- Ceutbon;  Mi»iin  de 
Thionvillc  The  Girondiiu  could  claim  the  most  brllliint  oratory 
Vergniaiid,  Guadet,  Imatd.  Inferior  to  these  men  fat  taleat, 
Brissot  de  WarviUe,  a  KttlesapampMeteer,  excited  mowinflaemn 
over  tiM  party  which  has  sometimes  gone  his  name.  Hie  Left 
u  a  wfaele  was  reiMiblicain,  aithougfa  it  did  not  care  to  say  so. 
Stroivin  mmbers,  it  iMu  reinforced  by  the  diaecdeify  demente 
ia  Paiia  and  thzoi^^Krut  Vtaaoe,  The  remained,  of  tbe  ^ise, 
about'  ast*  dqwtiMi  scaredly  bdongcd  to definite  party, 
but  voted-  eftnest  with  the  Left,-  as  the  Left  ma  the'Aoat 
powerfuL 

'neLeft  had  three  objects  of  enmity  .-first,  the  king,  thec^eea 
and  the  n^al  family;  secondly,  the  ^gi^;  and  thirdly,  the 
clergy.  Tbe  king  could  not  Uke  thtt  new  constltuti<Hi, 
although,  if  left  to  himself,  ind<^oe  and-good  nature 
tm^^  migjht  have  roideved  him  pa4siv&  Tbeqiseentkroughr 
out  liad  only  one  thoi^ht,  to  shake  ofi  the  impotraice 
and  humiUatitm  <d  the  o-own;  and  for  this  e»d  she  skill  dung 
to  the  hope  of  foreign  succour  and  comqxnded  with  Vienna. 
I^oae  Sn^Sx  who  had  assemUed  te  arms  on  the  tcnitories  of 
the  electors  of  Mainz  and  Treves  (Trier)  and  in  the  Auetvian 
Necherianda  bad  pat  themselves  in  the  posittMi'iof  pnbUc  enemies, 
lle^  diiefS'Were  tbe  king's  brothers,  iHk>  atfecoed  to  consider 
Louis  as  a  captive  and  his  acts  as  therefore  Mvafid.  The  count 
oi  ProvOice  gave  Unuelf  the  airs  ol  a  r^ent  and  aarrotmded 
himsdi.  with  a  ministry.  The  4tiUg^6s  were  not,  however, 
dangerous.  They  were  <Mily  a  few  tbouaaud  stnMig ;  they  had  no 
competent  leader  and  no  moofey;  thc^  vm  unweloome  toithe 
rulers  whose  hospitj^ty  they  abused  The  nonjurii^.  i^ergy, 
amiough  haiussed  by  the  local  authorities,  kept  tbe  re^ectand 
amfidenoe  of  moat  Catholics^  No  acta  <^  disk^alty  were  proved 
against  them,  and  commissioners  df  the  Nation^  AasetiAly 
reported  to  its  successor  that  thdr  flo^  only  desired  to  be  let 
alone.  B«t  the'  antl-derical  bias  of  the  Lo^slafive  Aaaisnbly 
was  too  strong  'for  such  a  ^poOiey. 

Ttt  Ung**  ittiiilsters,  tiamed  him  and  eiduded  from  th6 
AssemUy,  were  mostly  penons  of  KtUe  mark.  MontxnMin  gave 
up  the  p<«tfolio  e(  foreign  affairs  on  the  3i8t  of  October  and  was 
succeeded  by'  De  Lessut.  Cahler  de  GerviUe  was  minteter  <rf 
the  interior ;  Tath^,  miniater  of  'finance;  and  Bertrand  de  Mcdle- 
villi,  minist^  o£  marine.  But  the  <mly  miiijster  who  influenced 
Uie  course  'Of  ^airs  wlas  the  ccofLCe  de  Nftrbonne,  sinister  of 
war. 

Onthe  of  Norvemfoer  the  Assembly  decreed  that  the  imiffis 
assanbled  on  the  frontiess  should  be  Uable  to  the  poutltiea  of 
'    death  and  confiscation  unless  th^  returned  to  France 

by  the  ist  of  January  foQowing.  Louis  did  luyt'to>^ 
Mq  tovMk  1^  'brftthets,  and  he  detested  thor  pdicy,  which 

iHthout  rendernig  him  any  service  nuuie  his  liberty 
and  even  his  life  precarious;  yet,  loath  to  attdemn,  them  to  death, 
he  vetioed  the  decree.  On  tbe  39th  of  November  the  AssemUy 
decreed  'that  every  nonjuting  clergyman  must  take  within  eight 
days  the  civic  oath,  snbstantiailly  the  same  as  theoath  pre^usly 
admidlatered,  on  pain  <A  lorahg  his  pension  and,  -if  any  tmubtes 
broke  out,  d  being  d^>orted.  This  decree  Louis  vetoed  as  a 
matter  of  Conscience.  In  'either  case  fais  resistance  <»ily  served 
to  gfVe-a  weapon  to  hia  ^rasmies  ki  the  AsMmUy.  Bat  fdvdgn 
afiaira  were  at  this  time  the  moat  critkaL  The  armed  bodies  trf 
imigrSs  on  the  territory  of  the  Em^re  afforded  matto'of  coin- 
idaint  to  Ftiuice.  The  petsfttenoe  oi  the  Freixdr  in  refusing  ihoK 
than  a  money  oompensatioA  to  the  German  princes  "who  had 
claims  in  Alsace  afforded  matter  of  complaint  to  the  Empire. 
Foreign  statesmen  noticed  with  alarm  the  e&ect  of  the  Frendti 
Revolution  upon  opinion  in  ^eir  0^  coimtrie$,  and  tbc|y 
resented  the  endeavours  of  Fr^ch  revolutiom'sts  to '  mtike 
converts  t^ere^'  Of  these  statesmen,  tlie  emperor  Le<^d  was 


the  iBOBft  inliaigiiiL:  >ne-hadf  ddlfnlly  extricated  hln^aeAf  fiom 
th»  flmbanaaasiaita  ■thcnHi'aadahrtMdleftt^hisrpndecaiBw 
J^QMplb'  Bfc  ma'boun4-fey<AaHl^4ic»to  LcMi^  aad  hai^ 
obliged,  as  chief  of  the  Hdy  Rinnan  Empire^  I0  protocttfaci  border 
prbaoaaj  Ob  the  other  hand,  hgimd«»^tood  tlwi  wwalnariiBii  of  the 
Habfburg  moaarcfay.  He  taew  that  the  Austrian  NetSKritadv, 
where  he  had  with  difficulty  rustoved  his  authority,  were  fuUef 
friends  of  the  RevolutiDn  aAd  tbit  a  French  an^  would  be  wbI» 
comed  by  many  Belgians.  He^lespiscd  tlie  weahncas  and 'the 
folly  of  the  Jw^pfti  attd*  enhidM  them  from  bis  councils:  He 
earnestly  dcshred  to  sv^id  a  war  which  -mig^t  endanger  his  sister 
or  her  husband.  In  August  i7{»t  he  had  met  Fi^edevidc  WlUtUB 
II.  of  PnusU  at  PiUnits  neat-Ditttdaa,  and  the  two 
monaiofas  had  joined  in  a  dcctoBti<te  that  thay  con- 
sidered'the  TeataratfaiDr  Oi  Order  and -of  bmuurdiy  hi 
FtUKe  att  cA>Jeet'  of  tntettat  alt'  sovereigns,  'nicy 
Inrtfaer  declared  that  they  wotUd  be  midy  to  act  for  this  purpeae 
in  concert  irith  t3ie  other  powers.'  t^ls  dedaraticm  appears  to 
have  been  drawn  fr<mr  Leopold  by  pressnre'-of  drcumstances. 
He  well  knmr  that  conceit  action  of  the  powers' was  imposiible, 
aA  theEngHshgover»]n«ithBd£n&lym<ilved  not  to  meddle  with 
Frendb  affairs.  Afoer  Louis  had  aec^>ted  the '  ocmstitutlon, 
Lieopcid^  )pktuaUy  wltfadrow  his  dedariUiflMfc.  Nevertheless  it 
was  «  grave  error  of  jud|piMnt  and  ooacributed  to  the  i^pioachk 
iugwar..  1 

In  France  many  penons  desired  war  foir  vukraa  lettkns. 
MartKume  troated  to  findlhi  it  the'metuis  <rf  lestcring  a  certain 
authority  to  the  crown  and  limiting  the  Revolutfon.  He^ott-^ 
temi^tttdavarwith  Austrfaoaly.  The  Gircmdins  desired  w«r 
in  'the  hope  that  it  Would  enaMe  them  to  tfboUsh  monarehje 
altf^gMher.  They  desired  a  general  war  because  they  believed 
that  ttnonM  carry  the  Revolution  into  other  countries  and  make 
it  secure  in  France  by  msJdi^-it  universaL  The  extreme  Lefr 
haid  thesame  objects,  but  It  held '  tbat'a  war  for  those  objects  could 
not  Safely  be  entrusted  to  the  king  ami  ys  ndnisters.  Victory 
Would  revive  tbe  power  of  tbe  crown;  def^t  would  be  the  un- 
doing of  the  Revolution.  Htmce  Robe^ene  and  those  who 
thought  with  him  4erired  peace. '  Tl»  Frendi  nation  generally 
had  naVer  approved  df  the  AusUittn  idllancx,  and  regarded  the 
Habsba^katiudifekMuUeneiaieB.  T1iehhigindt|tteeb,boirev«iv 
Who  lookeU  for  hc^  itom  afaih»d  and  especteUy  frem  Leopold, 
dreaded  a  war  with  Austria  and  had  no  faith  in  the  schemed'  of- 
Narboime.  Nor  was  Ft^mce  in  a  c«aditl(Hi  to  wage  a  setions  war: 
The  constitution  w&3  unworkabie  and  die  governing  authotitiea 
were  mutually  hostile.  '  The  financestemained  in  disordesr,  and 
asflignats  of  Uie  face  vahle  of '  1900,000,000  Uvres  Were  issued  by 
the  Legislative  Assembly  in  lees  tha&  a  year.  Th6  army  had  been 
thinned  by  desotitHt  abid  was  enervated  by  long  indiscipline. 
The  fortresses  were  in  bad  eon(fitibh  ixtd  short  of  supplies. 

hk  October  Leop<^  ordered  the  diq^erslon  of  the  *ilkgHs  who 
had  mustered  in  lUms  in  the  Atuttftm'NethcHaDds.  His  exanq^ 
was  followed  by  thtf  electors  of  Treves  and  Mainz.  At  the  same 
time'  clSGjf  fmpldrM  th«  enipeK^pfotection,  and  the'Auserliad 
dMOic^lor^uiBtz  li^kbnied  NoaiUes  the  French  afaibaasador 
thttt 'Ato' ptotectiotf  -wodld  be  given  if  necessary:'  Narbonne 
demanded  a  Credit  of  eo,ooo,doo  livres,  whi<^  the  Assembly 
granted.  He  made  a  tour  of  inspection  in  the  ncrtth  -oi  France 
and  rep<»rted  untruly  to  the  Assembly  that  all  was  in  loadinesa 
for  war.  On  the  14th  (rf  January  1793  the  diplomatic  committee 
re^portM  to  the  AssemUy  that  the  emperor  sbOtdd  be  requrred  £0 
giVe  satisfactory  assurances  before  the  loth  of  February.  The 
AssetUbly  put  off  the  term  to  -the  of  March.  '  In  February 
Leopold -concluded  a  defCnsiv«^  tMMy  with  Predttick  WUHam. 
Bvt  there  was  no  mutual  ooi^ettCe  between  die  sov(»«%ns,  who 
wise  at  that  very  time  punuing  <^;^>o^  piriiciei  wiiA'  tefgutd  Ho 
Poland.  Leopoldstfflfaesitatedandtftmhopedtoltvoid'WaV.  H« 
died  on  the  ist  of  March,  and  the  ittiperial  digMty  became  vaCttnt. 
The  hereditary  dominions  of  Austria  passed  to  his  sen  Frauds, 
afterwards  the  et^iperor  Francis  II.,  a  youdi  of  small  abilkit^  and 
no  experience.  The  reel  ik>nduct  of  affidrft  fdl,  therefore,  to  the 
aged  Kauniu.  In  France  Narbonne  failed  to  carry  the  Idtig  ^ 
his  <^yeagues  along  with'him.  Tlik  king  too^  courage  to  diraoisi 
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iiim(OQk>lJw  Oth  of  MaEchJ  n^biereupob  assembS/  testified  its 
confidence;  in  Narbonne.  De  Lessaxt  baviiig  incurred  ita  angsr 
by  the  t amenpsa  of  hisxepliesto  AflsUaatt  dictfttitm,  the  ABawjably 
voted  bit  impeachment. 

The  Usft.fledng  no  other  course  open,  fonned  a  new  miniatry 
.wUdhjAft/Cbief^  (^ndin.  BoUnd  became  minister  of  the 
If .  .  intaior,.  Claviire  td  finance,  De  Grave  of  war,  and 
rfpdpfvrf .  LacuBte  of  marine..  For  aUa  and  more  seBolute  than 
(UQT  of  those  men  waa  iPtimouriea, . the  new^mhaister 
^'^'^  .  fat  foreign  Af&ws.  A  sold^  by  ptoStBrnn,  he  had 
bem  employed  {n- secret  diploraacy  of  LouisXVk  and  had  tfaua 
gained  a  wide  kaowlecigc!  of  i  international  pplitica.  He  «tood 
aloof  from  parties  and  bad  no*  rigid  principles,  but  hdd  views 
dpsely  resemUing  those  of  Narbonne.  He  wished  f  a  war  with 
Aiistria  which  shotild  restore  some  infiuwce  to  the  crown  'ftod 
make  himself  the  arbiter  of  France.  The  king  bent  to  Becessity^ 
and  on  the  soth  of  A^iril  came  to  the  AKembly  with  the  pn^wsal 
that  war  should  be  decUtied  against  Austria.  It  waa  oanied  .by 
aoclamatkm.  Dumauries  intended  to  ibepn.  with  an;  iBVasion 
of  the  Austrian.  Netherlands.  As,  this-  would  Awaken  .  English 
jeaUmqr,  he  sent  Tall^wl  to. London  with  aasuranoes  that, 
U  victorious,  the  French  would  amM9E  no  tenitory. 

It  w&s  designed  that  the  Fxench  should  invade  the  Netfafclanda 
at  three  points  simultaneously.  .  Lafayette  was  to  march  against 
Namur,  Biron  against  Mods,  and  Dillon  against  Toumay.  But 
the  first  movement  disclosed  the  miserable  state  of  the  army. 
Smitten  with  panic,  Billon's  force  fled  at  sight  ol  the  enemy,  and 
DiUon,  after  recdving  a  wouiid  from  one  of  his  own  soldiers, 
was  murdered  by  the  mob  of  Lille.  Biron  was  easily  routed 
before  Monfl.  On  hearing,  of  .these  disasters  Lafayet^  found  it 
aeoessaiy  to  retreat.  This  shamdul  discomfiture  quickened  all 
tho  suspidcm  and  jealoo^  fermenting  in  France.  De  Grav«  had 
to  xtoffk  and  waa  su^c^pded  by  Seivan.  The  Austrian  £orc»  in 
the  Netherlbndume,  however,  so  weak  that  tb^  could  not  take 
the  offensive.  Austria,  demanded  be^  from  Prussia  under  the 
recent  alUance,  and  the  clum  was  admitted.  Prussia  declared 
war  against  France,  and  the  duke  of  Brunswick  waA  chosen  to 
command  the  allied  forces,  but  various  causes  delayed  action. 
Austrian  and  Prussian  interests  clashed  in  Poland.  The:  Austrian 
government  wished  to-  preserve  a  harmless  neighbour.  The 
Prussian  government  desired  another  partition  und  a  large  tract 
of  Pfdiab'  territory.  Only  after  long  discussion  was  it  agreed  that 
Prusaa  should  be  free  to  act  in  Poland,  while  Austria  might  find 
con^Mmsation  in  provinces  conquered  from  France. 

A  respite  was  thua  given- and  anmething  was  done  to  inq>n»ve 
the  army. .  Meantime  the  Assembly  passed  three  decrees:  <me 
for  the  d^ortation  of  mmjtuing  priests,  another' to  Btq)pres»  the 
kii^c's  Constitutional  Guiud,  and  a  third  for  the  estabUshmwt 
of  a  camp  of  Jldiris  near  Paris.  Louis  consented  to  sacrifice 
hisguard,  but  vetoed  the  of^her  decrees.  Roland  having  addressed 
to  him  an  arrogant  letter  of  remonstrance,  the  king  with  the 
suii^xHt  of  Bumouiiez  dismissed  Roland,  Servan  and  ClaviSre. 
Dumouriez  then  took  the  ministry  of  war,  and  the  other  places 
were  filled  with  such  men  as  could  be  had.  Dumouriez,  who 
cared  only  for  the  successful  prosecadon.of  the  war,  urged  the 
king  to  acrapt  tJtie  decrees.  As  Louis  was  obstinate,  he  felt  that 
he  could  do  no  more,  reugned  office  on  the  15  th  of  June  and 
^,ut,  «f  went  to  join  the  army  of  the  north.  Lafayette,  who 
ttM  aotk  remained  faithful  to  the  constitution  of  1.79X,  ventured 
on  a  letter  of  remonstrance  to  the  Assembly.  It  paid 
no  attention,  for  Lafayette  could  no  longer  sway  the 
people.  The  Jacobins  tried  to  frighten  the  king  into  accepting  the 
decrees  and  recalling  his  minister?.  On  the  20th  of  June  the 
armed  populace  invaded  the  hall  of  the  Assembly  and  the  royal 
apartmentA  in  the  Tuileri^.  F<Hr  some  hours  the  king  and  queen 
were  in  the  utmost  periL  With  passive  courage  Louis  regained 
from  making  any  promise  to  the  insurgents. 
.  The  failure  of  the  insurrection  encouraged  a  movement  in 
favour*  pf  .the  king.  Some  twenty  thoqsand  Parisians  si^ed  a 
petition,  expressing  synywthy  with  Louis.  Addresses  of  like 
lenour  poured  in  from  the  departments  and  the  provincial  cijties. 
LafayettjB  hims^  csjne  to  Paris  in  the  bc^  of  rfvUyins  the 


constitutional  pafty,  but  tbd  king  aad  queen  eluded  hifl  offers  of 
assistnace.  They  had  always  disliked  and  distrusted  Labyette 
and  the  Feuillants,  and  pref  cmd  toirest  their  hopes  of  delivsance 
on  the  foreigner.  Lafayette  returned  to  his  troops  without  having 
efiecte^  anything.  Tlie  Girondins  made  a  last  advance  to  Louis, 
ofiering  to  save  the  monarchy  if  he  would  accept  them  as 
minisbera.  His  refusal  united  all  the  Jadobins  in.  the  project  oC 
ovortuming  the  monarchy  by  force.  The  ruling  ^lirit  of  this  new 
rordutioA  was  Danton,  a  baxristfcr  only  thirty-two  years  of  age, 
who  faul  not  sat  in  eitlwr,  Assnnbly,  jUthou^  he  had  been  the 
leader  of  the  ;C(vdeUers,  an  advanced  rq)uUican  club,  aad  had 
a  stroi^.fac^  on  the  common  people  of  Paris.  Danton  :and  his 
friends  were  assisted  in  their  work  by  the  fear  of  invaaqa,  {<»! 
the  aUied  army  was  at  length  mustering  on  the  frontier.  The 
Assembly -declared  the  country  in  danger.  All  the;regular  troops 
in  or  near  Paris  wwe  sent  to  the  frobt.  Volunteers  and  /Ato^ 
were  constantly  arriving  in  Paris,  and,  although  most  went  on  to 
join  the  armyi  the  Jaoobins  enUsted  those  who  were  siutab^  tot 
their  puipose,  giyftdnlly  some  500  whom  Barbarous,  a  Girondin, 
had  summmed  ttom.  Marsdlles.  At  the:  same  time  the  National 
Guard  was  opoaed  to  the  lowest  class.  Bnuiawic^'s  famous 
derjantfion  <rf  the  ssth  oS.  July,  announdog  that  tke  allies  would, 
enter  France  to  restore  the  royal  authority  and  voiild  visit  the 
Assembly  and  the  dty  of  Paris  with  military  oKcutlMi  if  any 
further  outrage  wen  ^offered  to  the  king,  heated  the  republican 
spirit  to  fury.  It  was  resolved  to  strike  the  decisive  blow  on  the 
loth  of  August. 

On  the  night  the  9th  a  new  revolutionary  Colnmune  took 
possession  of  the  h6tel  de  viUe;  and  early  on  the  morning:  of  the 
loth  the  insutigentd  assailed  the  Tuileries.  As  the 
preparations  of  the  Jaqolnas  had  been  notorious,  some  JJ^JJ^^ 
meaaiues  <^  defence  haid  been  taken.  Beside  a  few  Ai^at. 
gentlem»  in  arms  and  a  number  ^  National  Guards 
the  palace  was  garrisoned  hy  the  Swiss  Guaidj  about  950  strong. 
Hw  dispacU^y  of  f(»oe  was  not  , so  great  as  to  make  rea'stancft 
altogether  ,  hopeless..  Bat  Louis  let  himsell  be  persuaded  into 
betraying  his  own  cause  and  retiring  with  his  family  under  the 
shelter  of  the  Assembly.  The  National  Guards  either  dispersed 
or  fraternized  with  the  assailants^  The  Swiss  Guard  stood  firm, 
and,  possibly  by  accident,  a  fusillade  began.  The  mutoy  were 
gaining  ground  when  the  Swiss  received  an  order  irom  the  king  to 
cease  firing  and  withdraw.  They  were  mostly  shot  down  as  they 
were  retiring,  and  of  those  who  surrendered  muiy  were  murdered 
in  cold  blood  next  day.  The  king  and  queen  spent  kmg  hours  in 
a  reporter's  bmc  while  the  Assembly  discussed  thdr  iate  and  the 
fate  of  the  French  monardiy.  Little  more  than  a  tUrd  of  the. 
deputies  weis  present  and  they  were  almost  all  Juobba.  Th^ 
d«areed  that  Louis  should  be  stt^}ended  from  fab  office  and  that 
a  convention  should  be  summoned  to  give  France  a  new  con- 
stitution. An  executive  council  was  fonn«l  by  recalling  Roland, 
Clavi^re  and  Servan  to  office  and  joining  with  them  Danton  as 
minist^  of  justice,  Lebrun  as  minister  (A  foreign  affairs,  and 
Monge  as  minister  of  marine. 

When  Lafayette  heard  of  the  insurrection  in  Paris  he  tried 
to  rally  his  troops  in  defence  of  the  constitutfon,  but  th^  refused 
to  follow  him.  He  was  driven  to  cross  the  frontier  nenv 
and  surrender  himself  to  the  Austrians.  Dumouriez  luabamrr 
was  named  his  successor.  But  the  new  government  ww  2aS^ 
still  beset  with  danger.  Ithadnoxootinlawuidlittle 
hold  on  public  oinnion.  It  could  not  lean  on  the  AasanUyy  a 
mere  shrunken  remnant,  wfaoae  days  were  numbered.  It  re- 
mained dependent  on  the  power  which  bad  set  it  up,  the  revoli^ 
tionary  Commune  of  Paris.  The  Commune  could  therefore  extort 
what  concessions  it  pleased.  It  got  the  custody  of  the  king  and 
his  family  who  were  imprisoned  in  the  Temple.  Having  obtained 
an  indefinite  power  of  arrest,  it  soon  filled  the  prisons  of  Paris. 
As  the  elections  to  the  Convention  were  close  at  hand,  the  Com- 
mune reserved  to  strike  the  public  with  terror  by  the  slaughter 
of  its  prisoners.  It  found  its  opportunity  in  the  progreie  of 
inva^om  On  the  igth  Brunswick  crossed  the  frontier.  On  the 
asnd.  Longwy  surrendered.  Verdnn  was  invested  and  seraned 
likely  to  faU.  On  the  ist  of  September  the  Commune  decreed 
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that  .on  the  .Allowing  day  the  tocun  should  be  rung,  all  able- 
bodied  citizens  convened  in  the  Qliaaip^«d<  Mars,  and  60,000 

volunteers  enxoiled  lor  the  def^nfx  of  the. country, 
temter^  While  this  assembly  was  in  progie^  gwgs  of  assassins 
^uasnM.  vcre  sent  to  the  piisons  and  b^iaa  a  butchery  which 

Iastedfourdaysandoon8uniedi4aovictinis.  TheCom- 
mune  addressed  a  circular  letter  to  the  other  cities  of.Franw 
inviting  them  to  foUow  the  example.  A  niunber  of  state  prisoners 
awaiting  trial  at  Orleans  were  ordered  to  Paris  and  on  the  way 
were  murdered  at  Versailles.  The  Assembly  offered  a  feeble 
resistance  to  these  crimes.  Danton  can  hardly  be  acquitted  of 
connivance  at  them.  Roland  hinted  disapproval,  but  did  not 
venture  more.  He  with  many  other  Girondins  had  been  marked 
for  slaughter  in  the  original  project. 

The  elections  to  the  Convention  were  almost  imiversal 
suffrage,  but  indifference  or  intimidation  reduced  the  voteis  ta  a 

small  number.  Many  who  had  sat  in  the  National, 
Smyrna  and  miany  more  who  had  sat  in  the  Le^slative 
Cottnm-    Assembly  were  returned.   The  Convention  met  on  the 

2oth  of  September.  Like  the  previous  assemblies, 
it  did  not  fall  into  well-defined  parties.  The  success  of  the 
Jacobins  in  overthrowing  the  monarchy  had  ended  their  imion. 
Thenceforwards  thp  name  of  Jacobin  was  confined  to  the  smaller 
and  more  fanatical  group,  while  the  rest  came  to  be  known  as 
the  Girondins.  The  Jacobins,  about  loo  strong,  formed  the  Left 
of  the  Convention,  afterwards  known  from  the  raised  benches  on 
which  they  sat  as  the  Mountain  (^.r.) .  The  Girondins,  numbering 
perhaps  iSo^  formed  the  Right.  The  rest  of  the  House,  nearly 
500  meidl}ers,  voted  now  on  one  side  now  on  the  other,  until  in 
the  coarse  of  the  Terror  they  fell  under  the  Jaoobui  domination. 
This  neutral  mass  is  often  termed  the  Plain,  in  allusion  to  its 
seats  on  the  floor  of  the  House.  The  Convention  as  a  whole  was 
Republican,  if  not  on  principle,  from  the  feeling  that  no  other 

form  of  government  could  be  established.  It  decreed 
^^2*^  the  abolition  of  monarchy  on  the  21st  of  September. 
m*nanbr  ^  committee  was  named  to  draft  a  new  constitution, 

which  was  presented  and  decreed  in  the  following  June, 
but  never  took  effect  and  was  superseded  by  a  third  constitution 
in  1795.  The  actual  government  of  France  was  by  committees 
of  the  Convention,  but  some  months  passed  before  it  could'  be 
fully  organized. 

The  inner  history  of  the  Convention  was  struige  and  terrible. 
It  turned  on  the  successive  schisms  in  the  ruling  minority. 

WhichevCT  side  prevailed  destroyed  its  Adversaries 
'IH^'"'  only  to  divide  abesh  and  renew  the  strife  imtil  the 
ObvadiMM.  victOTS  were  at  length  so  reduced  that  their  yoke  was 

shaken  off  and  the  mass  of  the  Convention,  hitherto 
benumbed  by  fear,  resumed  its  freedom  and  the  government  of 
France.  The  first  and  most  memorable  of  these  contests  was 
the  quarrel  between  Jacobin  and  Girondin.  Both  parties  were 
republican  and  democratic;  both  wished  to  complete  the  Revolu- 
tion; both  were  determined  to  maintain  the  integrity  <?f  France. 
But  they  differed  in  circumstances  and  ten^>erament.  Although 
the  leaders  on  both  sides  were  oi  the  middle  class,  the  Girondins 
represented  the  bourgeoisie,  the  Jao)bins  represent^  the  populace. 
The  Girondins  desired  a  speedy  return  to  law  and  order;  the 
Jacobins  thought  that  they  could  keep  power  ^nly  by  violence. 
The  Jacobins  leant  on  the  revolutionary  commune  and  the  mob 
of  Paris;  the  Girondins  leant  on  the  thriving  burghers  of  the 
provincial  cities.  Despite  their  smaller  number  the  Jacobins  were 
victors.  They  were  the  more  resolute  and  unscrupulous.  The 
Girondins  numbered  many  orators,  but  not  one  man  of  action. 
The  Jacobins  controlled  the  parent  club  with  its  affiliated  societies 
and  the  whole  machinery  <A  terror.  The  Girondins  had  no 
organized  force  at  their  disposaL  The  Jacobins  perpetuated  in 
a  new  form  the  old  centralization  of  power  to  which  France  was 
accustomed. .  The  Girondins  addressed  themselves  to  provincials 
who  had  lost  the  power  of  initiative.  They  were  termed  federal- 
ists by  their  enemies  and  accused,  unjust^  enough,  of  wishing 
to  dissolve  the  national  unity. 

Even  in  the  first  days  of  the  Convention  the  feud  broke  out. 
The  Guondins  condemned      Sept^inber  massf^cre^  an4  dfe^ded 


the  Parisian  populace.  BarbanMuraccusedKobespierreof  aiming 
at  a  dictatorship,  and  Buzot  demanded  a  guard  recruited  in  the 
depigments  to  protect  the  Convention;  In  October  Louvet 
nite^ted  the  charge  against  Robespierre^  ^nd.  Barbarouz  cfrfled 
for  the  dissolultioaoi  the  Commtme  of  Paris.  But  the  Guondins 
gained  no  tangibte  result  from  this  wordy  warfaxe.  For  a  time 
the  question  how  to  dispose  of  the  king  divnted  the  thoughts 
all  parties.  It  was  approached  in.  a  political,  ^ot  in  a  judicial 
spirit.  The  Jacobins  desired  the  death  of  Louis,  partly  because 
they  hated  kings  and  deemed  him  a  traitor,  partly  because  they 
wi^ed  to  envenom  the  Revolution,  defy  Europe  and  compromise 
their  more  temperate  colleagues. .  The  Girondins  wished  to  spare 
Louis,  but  were  afraid  of  inciuring  the  reproach  of  royaVsm. 
At  this  critical  moment  the  discovery  of  the  famous  iroa  chest, 
containing  papers  which  ^owed  that  many  public  men  had 
intrigued  with  the  court,  was  disastrous  for  Louis.  Members  of 
the  Convention  were  anxioua  to  be  thought  severe  lest  thiey  ^uld 
be  thought  corrupt.  Robespierre  frankly  donanded  tiiat  Loujs 
as  a  public  enemy  should  be  put  to  death  without  form  of  triaL 
The  majority  shrank  from  such  open  injustice  and  decreed  on 
the  3rd  of  December  that  Louis  should  be  tried  by  the  Convention. 

A  committee  of  tweity-one  was  chosen  to  fnune  the  indictment 
against  Louis,  and  on  the  iith  of  December  he  was  brought  to 
the  bar  for  the  first  time  to  hear  the  charges  read.  Trial mo^ 
The  most  essential  might  be  summed  up  in  the;state- .  mxaaathn 
ment  that  he  had  plotted  against  the  Constitution  and  ^i^^^ 
against  the  safety  of  the  kingdom.  On  the  a  6th  Louis 
appeared  at  the  b^x  a  second  time,  and  the  trial  began.  The 
advocates  of  Louis  could  plead  that  all  his  actions.down  to  the 
dissolution  of  the  National  Assembly  came  within  the  amnesty 
then  granted,  and  that  the  Constitution  had  prodaimed  his 
person  inviolable,  while  enacting  foe  certain  offences  the  penidty 
of  di^Msitiwi  which  he  ha^  already  undergone.  Such  a^>> 
ments  were  not  likely  to  weigh  with  such  a  tribunal  The 
Mountain  called  for  immediate  sentence  of  death;  the  Girondins 
desired  an  appeal  to  the  people  of  France.  The  galleries  of  the 
Convention  were  packed  with  adherents  of  the  Jacobins,  whose 
fury,  not  confined  to  words,  struck  terror  into  all  who  might 
incline  towards  mercy.  In  Paris  unmistakable  signs  announced 
a  new  insurrection,  to  be  foUowed  perhaps  by  new  massacres. 
On  the  question  whether  Louis  was  guilty  none  ventured  to  {^ve 
a  negative  vote.  The  motion  for  an  appeal  to  the  people,  was 
rejected  by  424  votes  to  363.  The  penalty  of  death  was  adopted 
by  361  votes  against  360  in  favour  of  other  penalties  or  of  post- 
poning at  least  the  execution  of  the  ^sentence.  On  the.sist  <rf 
Janiiary  1793  Louis  was  beheaded  in  the  Place  de  la  Revolution, 
now  the  Place  de  la  Concorde. 

Between  the  deposition  and  the  death  of  Louis  the  war  had 
run  a  surprising  course.  Accompanied  by  King  Frederick 
William,  Brunswick  had  entered  France  with  80,000  ^  ^ 
n^en,  of  whom  more  than  half  w^  Prussians,  the  .  v^j^. 
best  soldiers  in  Europe.  The  disorder  of  France  was 
such  that  many  expected  a  triumphal  march  to  Paris.  But  the 
Allies  had  opened  the  campaign  late;  they  moved  slowly; 
the  weather  broke,  and  sickness  b^an  to  waste  their  ranks. 
Dumouriez  succeeded  in  rousing  the  spirit  of  the  French;  he 
occupied  the  defiles  of  the  forest  of  Argonne,  thus  causing  the 
enemy  to  lose  many  valuable  days,  and'  when  at  last  they  turned 
his  position,  he  retreated  without  loss.  At  Valmyion  the  aoth 
of  September  the  two  armies  came  in  contact.  The  affair  was 
only  a  cannonade,  but  the  French  stood  firm  and  the  advance  of 
the  Allies  was  stayed.  Brunswick  had  no  heart  for  his  work; 
the  king  was  ill  satisfied  with  the  Austrians,  and  both  were  alarmed 
by  the  ravages  of  disease  among  the  soldiers.  Within  ten  days 
after  the  affair  of  Valmy  they  began  their  retreat.  Dumouriez, 
wlio  still  hoped  to  detach  Prussia  from  Austria,  left  them  un- 
mol^ted.  When  the  enemy  had  quitted  France,  he  invaded 
Hain^ut  and  defeated  the  Austrians  at  Jemappes  on  the  6th  of 
November.  In  Belgium  a  large  party  regarded  the  French  as 
deliverers.  Dumouriez  entered  Brussels  without  further,  re- 
sistance, and  was  soon  master  of  tb?  whple  country.  E^where 
the  French  were  equally  successful.   With  a  slight  force  Custine 
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assailed  the  dectorate  of  Mafrtz.  The  common  people  were 
friendly,  and  he  had  no  trouble  ia  occupying  the  country  as  far 
as  the  Rhine.  The  king  of  Sardinia  having  shown  a  hostile 
tfimper,  Montesquioti  made  an  ea^  conquest  of  Savoy.  At  the 
dose  xjt  T793  the  relative  position  of  France  and  her  enemies 
had  been  reversed.  It  was  seen  that  the  French  were  still  able 
to  wage  war,  and  that  the  revolutionary  spirit  had  permeated 
the  adjoin^  countries,  while  the  old  governments  of  Europe, 
jealous  of  one  another  and  uncertain  of  the  loyalty  of  their 
subjects,  were  ill  qualified  for  resistance. 

Intoxicated  with  these  victories,  the  Convention  abandoned 
itself  to  the  fervour  of  propaganda  and  conquest.  The  river 
Scheldt  had  been  closed  to  commerce  by  various  treaties  to  which 
Enj^Umd  and  Holland,  neutral  ix>wers,  were  parties.  Without  a 
pretence  of  negotiation  the  French  government  dedared  on  the 
i6th  of  November  that  the  Scheldt  was  thenceforwards  open. 
On  the  19th  a  decree  at  the  Convention  offered  the  aid  of  France 
to  all  nations  which  were  striving  after  freedom — in  other  words, 
to  the  malcontents  in  every  nei^bouring  state.  Not  long 
afterwards  the  Convention  annexed  Savoy,  with  the  consent, 
it  should  be  added,  of  many  Savoyards.  On  the  15th  of 
December  the  Convention  decreed  that  all  peoples  freed  by  its 
assistance  should  carry  out  a  revolution  like  that  which  had 
been  made  in  France  on  pain  of  being  treated  as  enemies. 
Towards  Great  Britain  the  executive  councO  and  the  Convention 
behaved  with  singular  folly.  There,  in  spite  of  a  growing  anti- 
pathy to  the  Revolution,  Pitt  earnestly  desired  to  maintain  peace. 
The  conquest  of  the  Netherbmds  and  the  sjonptoms  of  a  vrish  to 
annex  that  country  made  his  ta£&  most  difficult.  But  the  French 
n«iM  government  underrated  the  strength  of  Great  Britain, 
coaMom  imagining  that  all  Engli^men  who  dedred  parlia- 
roentary  reform  desired  revolution,  and  that  a  few 
democratic  societies  represented  the  nation.  When 
Monge  announced  tbe  intention  of  attacking  Great  Britain  on 
behalf  of  the  English  republicans,  the  British  government  and 
nation  were  thorou^y  alarmed  and  roused;  and  when  the 
nfews  of  the  execution  of  Louis  XVI.  was  received,  Chauvelin, 
the  French  envoy,  was  ordered  to  quit  England.  France  declared 
war  against  England  and  Holland  on  the  ist  of  February  and 
soon  afterwards  against  Spain.  In  the  course  of  the  year  1793 
the  Empire,  the  kings  of  Portugal  and  Naples  and  the  grand- 
duke  of  Tuscany  declared  war  against  France.  Thuftwasformed 
the  first  coalition. 

France  was  not  prepared  to  encounter  so  many  enemies. 
Administrative  conhision  had  been  heightened  by  the  triumph  of 
th6  Jacobins.  Servan  was  succeeded  as  minister  of  war  by  Pache 
who  was  incapable  and  dishonest.  The  army  of  Dumouriez  was 
left  in  such  want  that  it  dwindled  rapidly.  The  commissioners 
of  the  Convention  plundered  the  Netherlands  with  so  little 
remorse  that  the  people  became  bitterly  hostile.  The  attempt  to 
enfoEce  a  revolution  of  the  French  sort  on  the  Catholic  and  con- 
servative Belgians  droVe  them  to  fury.  By  every  unfair  means 
the  commisdonos  extorted  the  semblance  of  a  popular  vote  in 
favour'  of  incorporation,  and  France  annexed  the  Netherlands. 
Hus  was  the  last  outrage.  When  a  new  Austrian  army  under  the 
prince  of  Coburg  entered  the  country,  Dumouriez,  who  had 
invaded  Holland,  was  unable  to  defend  Belgium.  On  the  i8th 
of  March  he  was  defeated  St  Neerwinden,  and  a  few  days  later  he 
was  driven  back  to  the  frontier.  Alike  on  public  and  personal 
grounds  Dumouriez  was  the  enemy  of  the  government.  Trusting 
in  his  influence  over  the  army  he  resolved  to  lead  it  against  the 
Convention,  and,  in  order  to  secure  his  rear,  he  negotiated  with 
the  enemy.  But  he  could  make  no  impression  on  his  soldiers,  and 
deserted  to  the  Austrians.  Events  followed  a  similar  course  in 
the  Rhine  valley.  There  also'  the  French  wore  out  the  goodwill 
at  first  shown  to  tl^iem.  '  They  summoned  a  convention  and 
obtained  a  vote  for  incorporation  with  France.  But  they  were 
unable  to  hold  their  ground  on  the  approach  of  a  Prussian  army. 
By  April  they  had  lost  the  country  with  the  exception  of  Mainz, 
which  was  invested.  France  thus  lay  open  to  inv^on  from  the 
east  and  the  north.  The  Convention  decreed  a  levy  of  300,000 
men; 


About  the  same  rime  began  the  first  formidable  uprHng 
against  the  Revolution,  the  War  of  La  Vendft,  die  rc^n  lying 
to  the  south  of  the  lower  Loire  and  fricing  the  Atlantic. 
Its  Inhabitants  differed  in  many  ways  from  the  mass 
of  the  nation.  Living  tax  from  large  towns  and  busy  km^c^ 
routes  of  commerce,  tiiey  remained  primitive  in  aQ  thefr 
thoughts  and  ways.  The  peasants  had  always  been  on  friendly 
terms  with  the  gentry,  and  the  agrarian  changes  made  by  the 
Revolution  had  not  been  appreciated  so  hi^y  as  elsewhere. 
The  people  were  ardent  Catholics,  who  venerated  the  nonjuring 
clergy  and  resented  the  measures  taken  against  them.  But 
they  remained  passive  until  the  enforcement  of  the  decree  for 
the  levy  of  300,000  men.  Caring  little  for  the  Convention  and 
knowing  nothing  of  events  on  the  northern  or  eastern  frontier, 
the  peasants  were  determined  not  to  serve  and  preferred  to  fight 
the  Republic  at  home.  When  once  they  had  taken  up  arms 
they  found  gentlemen  to  lead  and  priests  to  ^ort,  and  their 
rebdlion  became  Royalist  and  Catlu^c.  The  diiefs  were  drawn 
from  widely  different  dasses.  If  Bonchamps  and  La  Roche- 
jacquetin  were  nobles,  StofiSet  was  a  gamekeeper  and  Cathelineau 
a  mason.  As  the  country  was  favourable  to  guerilla  warfare,  and 
the  government  could  not  spare  regular  troops  from  the  frontiers, 
the  rebels  were  usually  successful,  and  by  the  end  of  May  had 
almost  expelled  the  Republicans  from  La  Vendue. 

Danger  without  and  within  prompted  the  Convention  to 
strengthen  the  executive  authority.  That  the  executive  and 
legislative  powers  ought  to  be  absolutely  separate  7^ 
had  been  an  axiom  throughout  the  Revolution.  CmdioJMm 
Ministers  had  always  been  exduded  from  a  seat  in  the  ^^1^ 
legislatiue.  But  die  Assemblies  were  sUspidous  of 
the  executive  and  bent  on  absorbing  the  government.  They 
bad  nominated  committees  of  their  own  members  to  control 
every  branch  of  public  affairs.  These  committees,  while  reducing 
the  ministers  to  impotence,  were  themselves  dumsy  and  in- 
effectual. It  may  be  said  that  since  the  first  meeting  of  the 
states-general  the  executive  authority  had  been  paralysed  in 
France,  The  Convention  in  theory  maintained  the  separation 
of  powers.  Even  Danton  had  been  forced  to  resign  office  when 
he  was  dected  a  member.  But  unity  of  government  was  restored 
by  the  formation  of  a  central  committee.  In  January  the  first 
Committee  of  General  Defence  was  formed  of  members  of  the 
committees  for  the  several  departments  of  state.  Too  large  and 
too  much  divided  for  strenuous  labour,  it  was  reduced  in  April  tb 
nine  members  and  re-named  the  Committee  of  Public  Safety. 
It  deliberated  in  secret  and  had  authority  over  the  ministers; 
it  was  entrusted  with  the  whole  of  the  national  defence  and  em- 
powered to  use  all  the  resources  of  the  state,  and  it  quickly 
became  the  supreme  power  in  the  republic.  Under  it  the  ministers 
were  no  more  than  head  derks.  About  the  same  time  were 
instituted  the  deputies  on  mission  in  the  provinces,  who  could 
overrule  any  local  authority,  and  who  corresponded  regularly 
with  the  Committee.  France  thus  returned  under  new  forms  to 
its  traditional  government:  a  de^tic  authority  in  Paris  with 
all-powerful  agents  in  the  provinces.  Against  disaffection  the 
government  was  armed  With  formidable  weapons:  the  Com- 
mittee of  General  Security  and  the  Revolutionary  'nibima^. 
The  Committee'of  General  Security,  first  established  in  October 
1792,  was  several  times  remodelled.  In  September  1793  the 
Convention  decreed  that  its  members  should  be  nominated  by 
the  Committee  of  Public  Safety.  The  Committee  of  General 
Security  had  unEmited  powers  for  the  prevention  or  discovery 
of  crime  against  the  state.  The  Revolutionary  Tribunal  was 
decreed  on  the  loth  of  March.  It  was  an  extraordinary  court, 
destined  to  try  all  offences  against  the  Revolution  without  appeal. 
The  jury,  whidEi  recdved  wages,  voted  openly,  so  that  con- 
demnation was  almost  certain.  The  director  of  the  jury  or  public 
prosecutor  wa&  Fouquier  Tinville.  The  first  condemnation  took 
place  on  the  nth  of  At>ril. 

Enmity  between  Girondin  and  Jacobin  grew  fiercer  as  the 
perils  of  the  Republic  increased.  Danton  strove  to  unite  all 
partisans  of  the  Revolution  in  defence  of  the  country;  but 
the  Ginmdins,  detesting  his  character  and  fearing  his  ambition. 
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njcctedbUiKljWiccs.  llwCominuAeoCBaciBAQdtbejoiimalists 
whd.  were  its  mouthpieces^  Hubert  a^d  Marat,  aimed  fiankly 
■  ■    at  destrc^dng  the  Giroadku.   I«  April  the  GiioadiBS 
^2^^^  carded  a  deo^e  that  Marat  sbiould  be  sent  before  the 

,Rev«lutloiUHy  Tribunal  for  incondiary  wnting^,  but 
hit  acquit^  shonred  that  a  Jacobin  leader.  m»  above  the  ^w. 
In  May  they  proposed  that  the  Commune  ol  Fans,  should  be. 
dttsohred,  and  that  the  tu^pUanis,  the  p«sons  elected  to  fill 
vacancka  occuiring  ia  the  ConVetttion,  aiiould  assemble  at 
Bourge»,  where  thqy  would  be  aaie  from  th^t'  violence  which 
might  be  applied, to  the  CoDveoticm  itself.  Barize,  who  was 
rising  into  notice  by  the  skiU  with  which  be  trimmed  between 
parties,  opposed  this  motion,  and  carried  a  decree  af^xHuting  a 
Committeeof  Twelve  to  watch  ovK  the  safety  of  the  Oxivention. 
Then  .the  Commune  .named  as  commandant  of  the  Natioiml 
GuftM,  Haoriot,  a  man  concerned  in  the  September  massacres. 
It  raised  an  insurrection  on  the  3xst  of  May.  On  Baft's  pto- 
podal  the  Convention  sto(4>ed  to  dissolving  the  Committee  of 
Twdve.  The  Commune,  which  had  hoped  for  the  arrest  of  the 
Cixondin  leaders,,  was  not  satisfied.  It  undertook  a  new  and 
mare  fonotdaUe  outbreak  on  tto  snd  of  June.  Enclosed  by 
Handot's  tnx^  and  thorou^y  cowed,  the  Convention  decreed 
the  aizest  of  the  Cconmittee  oi.  Twelve  utd  <|f  tweuty-two 
{>iin<iipal  Gjnmdins.  They  itftiK  put  under  coAfinement  in  their 
own  bouses.   Thus  the  Jacobins  became  all-powerful. 

A.  tremor  of  revolt  ran  through  the  cities  of  the  south  which 
diafed  under  the  despotism  of  the  Parisian  mob.   These  cities 

had  tbeir  own  grievances.  The  Jacobin  dubs  menaced 
JrjJJjJ'  the  lives  and  properties  of  all  who  were  guilty  of  wealth 
#ravANW.  or  of  moderate  <^nions,  while  the  refHesentatives  on 

mission  deposed  the  municipal  authorities  and  placed 
their  own  creatures  in  power.  At  the  end  of  April  the  citizens  of 
Marsalles  dosed  the  Jacobin  club,  put  its  chiefs  on  their  trial 
and  drove  cmt  the  refvesentatives  on  inission. .  In  May  Lyons 
rose.  The  Jacobin  munkipality  was  overturned,  and  Challier, 
their  fiercest  dema^gue,  was  an^ested.  In  June  the  dtizens  of 
Bordeaux  declared  that  they  would  not  acknowledge  the 
authority  of  the  Convention  until  the  imprisoned  deputies 
were  set  free.  In  July  Toidon  rebelled.  But  in  the  north 
the  appeals  of  such  Girondins  as  escaped  from  Paris  were  of  no 
avail  Even,  the  southern  uprising  proved  far  less  dangerous 
than  might  have  been  expected.  The  peasants,  who  had 
gained  more  by  the  Revolution  than  any  other  class,  hdd 
alocrf  from  the  dtizens.  The  dtizens  lacked  the  qualitiies 
meceaBary  fpr  the  successful  conduct  of  dvil  war.  Bordeaux 
surrendered  slmost  without  waiting  to  be  summoned.  Marseilles 
wai  taken  in  August  and  treated  with  great  cru^y.  Lyons, 
where  the  Royahsts  were  strong,  defended  itself  with  courage, 
for  the  trial  and  execution  of  ChalHer  made  the  townsmen 
hopeless  of  pardon.  Toulon,  also  largdy  Royalist,  invited  the 
English  and  Spanish  admirals.  Hood  and  Langara,  who  occupied 
the  port  and  garrisoned  the  town.  At  the  same  time  the  Vendean 
War  continued  formidable.  In  June  the  insurgents  took  the  im- 
portant town  of  Saiunur,  although  they  failed  io  an  attempt  upon 
Nantes.  At  the  end  of  July  the  Republicans  were  still  unable 
to  make  any  impression  upon  the  rev<Jted  territory. 

Thus  in  the  summer  of  1793  France  seemed  to  be  falling  to 
pieces.  It  was  saved  by  the  imbecility  and  disunion  of  the 
O^mmhrn  hostile  powers.  In  the  north  the  French  army  after 
oftb*  the  treason  of  Dumouries  could  only  attempt  to  cover 
aiotd       ^jjg  frontier.  The  Austrians  were  joined  by  British, 

Dutch  and  Prussian  forces.  Had  the  Allies  pushed 
straight  upon  Paris,  they  might  have  ended  the  war.  But  the 
desire  of  each  ally  to  make  conquests  on  his  own  account  led 
them  to  spend  time  and  strength  in  sieges.  When  Cond£  and 
Valendennes  had  been  taken,  the  British  went  off  to  assail 
Dunkirk  and  the  Prussians  retired  into  Luxemburg.  In  the  east 
the  Prussians  and  Austrians  took  Mainz  at  the  end  of  July, 
allowing  the  ^irrison  -to  d^art  on  condition  of  not  serving 
against  the  AUies  for  a  year.  Then  they  invaded  Alsace,  but  their 
mutua}  jealousy  prevented  them  froip  going  farther.  Thus  the 
ninuaer  parsed  away  without  any  decisive  achievement  of  the 


coAUtioQ.  Me»»«4Uk  the  O^nsqittee^  Ptti#:  Safety,  inspired 
by  Danton,  strove  to  rebuild  the  French  administrative  system. 
In  July  the  Cctivmittce  wag  renewed  and  Danton  fell  put;  but 
soon,  aiEterwards.  it  was  reinforced  by  two  o£&ceis,  Cainot,  who 
imdertook  the  organization  of  the  ^nnyy  an4  Pneur  of  the 
C6te  d'Or,  who  undertook  its  equipments  A^nunistrators  of  the 
first  rank,  these  men  renovated  the^  warlike  power,  of  Frwce,  and 
enabled  b^.  to  deal  those  crushing  blows  whidi  bcoke  up  the 
coalitifm.  '   ,  ,  ■ 

The  Royalist  and  CMrondin  insurrections  and  the  criUcai 
a^ectiirf  the  war  favoured  the,  establishjaent  at '  what  is  known 
as  the  reign  of  terror.  Terrorism  had  prevailed  more 
or  less  since  the  beginning  of  the  Revolution,  but  it  was  ^  ^HSn 
the  work  oi  those  who  desired  to  rule,  not  of-  the 
nominal  rulers.  It  bad  been  lawless  and  rebellions.  It  ended  by 
becoming  legal  and  offidal.  While  Danton  k^t  power  Terrorism 
remained  imperfect,. for  DaatoU/.although.uDscrupulous,  did  not 
love  cruelty  and  kept  in  view  a  return  to  normal  government. 
But  soon  after  Danton  had  ceased  t,0  be  a  member  of  the  Com- 
mittee of  Public  Safety  Robespierre  was  elected,  and  now  became 
the  most  poiwerful  man  in  France.  Robespierre  was  an  acrid 
'^Hi^tic,  ai^  unlike  Dftnton,  who  only  cared  to  secure  the  practical 
results  of  the  Re^ution,  he  had  a  moral  aod  religious  ideal 
which  he  intended  to  force  on  the  nation.  All  who  rejected  fai^' 
ideal  were  corrupt;  all  who  resented  his  ascendancy  were- 
traitors.  The  death  of  Marat,  who  was  stabbed  by  Charlotte 
Corday  (g.v.)  to  avenge  the  Oirondins,  gave  yet. another  pretext 
for  terrible  measures  of  repression.  In  Paris  the  armed  ruffians 
who  had  long  preyed  upon  respectably  dtizens  were  organized 
as  a  revolutionary  army,  and  oth<^  revolutionary  armies  were 
establi^ed  in  the  provinces.  T^vo.  new  laws  placed  almost 
everybody  at  the  mercy  of  the  government.  The  Law  of  the 
Maximum,  passed  on  the  lyth  of  S^tember,  fixed  the  i»ice:  of 
food  and  made  it  capital  to  ask  for  ipore.  The  L^w  jttf  Suspect^ 
passed  at  the  same  time,,  declared, suspect  every  person  who  was 
of  noble  birth,  or  had  held  office  before  the  Revolution,  or  had  any 
connexion  with  an  Amgr^,  or  could  bot^produce  a  card  of  civismt 
granted  by  the  local  authority,  which  had  f uU  discretion  to  refuse. 
Any  suspect  might  be  arrested  and  imprisoned  until  the  peace 
or  sent  before  the  Revolutionary  Tribunal.  An  earlier  law  had 
established  in  every  commune  an  dective  committee  of  surveil- 
lance. These  bodies,  better  known  as  revolutionary  committees, 
werp  diarged  with  the  enforcement  of  the  Law  of  Suspects. 
On  the  loth  of  October  the  new  constitution  was  subtended 
and  the  government  dedared  cevoluUonary  until  the  peace. 

The  ^irit  of  those  in  power  was  .shown  by  thef  massacres 
which  f<^owe4  on  the  surrender  of  Lyons  ,  in  that  month.  In 
Paris  the  slaughter  of  distinguished  victims  began  with  _  _ 
the  trial  of  Marie  Antoinette,  who  was  guillotined  on  ^fth* 
the  1 6th.  Twenty-one  Girondin  deputies  were  next 
brought  to  the  bar  and,  with  the  exception  of  Valaz6 
who  stabbed  himself,,  were  beheaded  oo  the  last  day  of  October. 
Madame  Roland  and  other  Girondins  of  note  suffered  later.  In 
November  the  duke  of  Orleans,  who  had  styled  himself  Philippe 
£gaiit6,  had  sat  in  the  Conventioii,  and  had  voted  for  the  king's 
death,  went  to  the  scafiold.  BaiUy,  Bamave  and  many  others  of 
note  followed  before  the  end  of  the  year.  As  the  bloody  work 
went  on  the  pretence  of  trial  became  more  and  more  hollow, 
the  chamx  of  ao^ttal  fainter  and  faipter.  The  Revolutionary 
Tribunal  was  a  mere  instrument  of  state.  Knowing  the  slight 
foundation  of  its  power  the  government  deliberatdy  sought  to 
destroy  all  ft^faose  birth,  political  connexions ,  or  past  career 
might  mark  them,  out  as  leaders  of  oppc^tion.  At  the  same  time 
it  took  care  to  show  that  none  was  so  obscure  or  so  impotent  as  to 
be  safe  when  its  policy  was  to  destroy. 

The  disastrous  effects  of  the  Terror  were  heightened  by  the 
financial  mismanagement  of  the  Jacobins.  Assignats  were  issued 
with  such  reckless  profusion  that  the  total  for  the  three  jrears  of 
the  Convention  has  been  estimated  at  7250  millions  of  francs. 
Enormous  depredation  ensued  and,  although  penalties  rising 
to  death  itself  were  denounced  against  all  who  should  refuse 
to  take  them  at  par,  they  fell  to  little  more  than  1%  of  their 
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nominal  value.'  "^liftt  *ere  knd#n  is  tevolutlonary  taies  Wt& 
imposed  at  discretion  by  the  representatives  on  mission  and  the 
local  authorities.  A  forced  loan  of  looo  millions  Was  exacted  from 
those  dtizeds  "who  were  reputed  to  be  prosperous.  Immense 
supplies  of  all  kinds  were  requisitioned  for  the  armies,  and  were 
sometimes  allowed  to  rot  unused.  Anarchy  and  state  interference 
having  combined  to  check  the  trade  in  necessaries,  the  govem- 
meat  undertook  to  feed  the  people,  and  spent  huge  sumd, 
espedally  on  br^  for  the  starving  inhabltante  of  Vans.  As 
no  regular  budget  was  att«npted,  as  accounts  were  not  kept, 
and  as  audit  was  unknown,  the  opportunities  for  fraud  and 
embezzlement  were  endless.  Even  when  due  allowance  has  been 
made  for  the  financial  disorder  which  the  Convention  inherited 
from  previous  assemblies,  and  for  the  war  which  it  had  to  wage 
against  a  formidable  alliance,  it  cannot  be  acquitted  of  reckless 
and  wasteful  maladministration. 

Notwithstanding  the  disorder  of  the  time,  the  mass  of  new 
laws  produced  by  the  Convention  was  extraordinary.   A  new 

system  of  weights  and  measures,  a  new  ciurency,  a 

new  chronological  era  (that  of  the  Republic),  and  a  new 
hgiMkt'      calendar  were  introduced  (see  the  section  Republican 

Calendar  fodoilr).  A  new  and  elaborate  syston  of 
^^J^   education  was  decreed.   Two  drafts  of  a  complete 

dvil  code  were  made  and,  although  neither  was  enacted, 
particular  changes  of  great  moment  were  decreed.  Many  of  the 
new  laws  were  stamped  with  the  passions  of  the  time.  Such 
were  the  laws  which  suppressed  fdl  the  remaining  bodies  cor- 
porate, even  the  academies,  and  which  extinguished  all  manorial 
rights  without  any  indemnity  to  the  owners.  Such  too  were  the 
laws  which  took  away  the  power  of  testation,  placed  natural 
children.  up(m  an  absolute  equality  with  legitimate,  and  gave  a 
boundless  freedom  of  divorce.  'It  would  be  al^surd,  however,  to 
dismiss  aU  the  legislative  work  of  the  Convention  as  merely 
partisan  or  eccentric.  Miidi  6f-it  was  enlightened  and  skilful, 
the  product  of  the  beat  minds  in  the  assembly.  To  cdmpete  for 
power  or  even  to  express  an  opinion  on  public  affairs  was  danger- 
ous, and  wholly  to  refrain  from  attendance  might  be  construed 
as  disaffection.  Abie  men  who  wished  to  be  useful  without 
hazarding  their  lives  took  refuge  in  the  committees  where  new 
laws  were  drafted  and  discussed.  The  result  of  their  labours 
was  often  decreed  as  a  matter  of  course.  Whether  the  decree 
would  be  carried  into  effect  was  always  uncertain. 

Hie  ruling  faction  was  sttU  divided  a^inst  itself.  The 
Commune  of  Paris,  which  had  overthrown  the  Girondins,  was 
jealous  of  the  Committee  of  Public  Safety,  which  meant  to  be 
supreme.  Robespierre,  the  leading  member  of  the  committee, 
aUiorred  the  chi^  of  the  Commune,  not  merely  because  they 
omflicted  with  his  ambition'  but  from  difference  of  character. 
He  was  orderly  and  temperate,  they  were  gross  and  debauched; 
he  was  a  deist,  they  were  atheists.  In  November  the  Commune 
fitted  up  Notre  Dame  as  a  temple  of  Reason,  selected  an  opera 
girl  to  impersonate  the  goddess,  and  with  profane  ceremony 
installed  her  in  the  choir.  All  the  churches  in  Paris  were  closed. 
Danton,  when  he  felt  power  slipping  from  his  hands,  had  retired 
from  public  business  to  his  native  town  of  Areis-sur-Aube.  When 
he  became  aware  of  the  feud  between  Robespierre  and  the 
Commune,  he  conceived  the  hope  of  limiting  the  Terror  and 
guiding  the  Revolution  into  a  sane  course.  He  returned  to 
Paris  and  joined  with  Robespierre  in  carrying  the  law  of  14 
Frimaire  (December  4),  which  gave  the  Committee  of  Public 
Safety  absolute  control  over  all  municipal  authorities.  He  be- 
came the  advocate  of  mercy,  and  his  friend  Camille  Desmoulins 
pleaded  for  the  same  cause  in  the  Vieux  Cordelier.  Then  the 
Qrmrttnnr  '^PP'^^^'^  nation  took  courage  and  began  to  demand 
of  tba  ^  pardon  for  the  innocent  and  even  justice  upon 
narto  murderers.  A  sharp  contest  ensued  between  the 
^Hmaat.  Dantonists  and  the  Commune,  Robespierre  inclining 
^^^^  now  to  this  side,  now  to  that,  for  he  was  really  a  friend 
Mf.         to  ndthjcr.   His  friend  St  Just,  a  younger  and  fiercer 

man,  rdmjtved  to  destroy  both.  Hubert  and  his 
flowers  in  despair  planned  a  new  insurrection,  but  they  were 
deserted  by  Hanriot,  their  military  diief.  Thear  do6m  was  thus 


fiied.  Twenty  leaders  of  the  Comhiutie  wfere  arwstied  on  the 
17th  of  March  1794  and  guillotined  a  week  later.  It  was  then 
Danton's  turn.  He  had  several  warnings,  but  either  through 
over-confidence  or  weariness  of  life  he  scorned  to  fly.  On  the 
30th  he  was  arrested  along  with  his  friends  Desmoulins,  Dela- 
croix, Philippeaux  and  Westermaon.  St  Just  read  to  the 
Convention  a  report  on  their  case  pre-eminent  even  in  that  day 
for  its  shamdess  dbregard  of  truth,  nay,  of  plausibility.  Before 
the  Revolutionary  Tribunal  Danton  defended  himself  with  such 
energy  that  St  Just  took  means  to  have  him  silenced.  Danton 
and  his  hiends  were  executed  <m  the  5th  of  April. 

For  a  moment  the  conffict  of  parties  seemed  at  an  end.  None 
could  presume  to  challenge  the  authority  of  the  Committee  of 
Public  Safety,  and  in  the  committee  none  disputed  the  s^ipfwii- 
leadership  ckF  Robespierre.  Robespierre  was  at  last  ot 
free  to  establish  the  republic  of  virtue.  On  the  7th 
of  May  he  persuaded  the  Convention  to  decree  that  the 
French  people  acknowledged  the  existence  of  a  Supreme  Being 
and  the  immortality  of  the  soul.  On  the  4th  of  June  he  was 
elected  president  oi  the  Convention,  and  from  that  time  forward 
he  appeued  to  be  dictator  of  France.  On  the  8th  the  festival 
of  the  Supreme  Being  was  solemnizail,  Robespierre  acting  as 
pontiff  amid  the  outward  defermce  and  secret  jeeis  of  his  col> 
leagues.  But  Robespierre  knew  what  a  gulf  parted  him  from 
almost  all  h^  countrymen.  He  knew  that  he  could  be  safe  only 
by  keeping  power  and  powerful  only  by  making  the  Terror  more 
stringent.  Two  days  after  the  festival  his  friend  Couthon 
presented  the  crowning  law  of  the  Terror,  known  as  the  Law 
of  22  Frairial.  As  the  Revolutionary  Tribunal  was  said  to  be 
paralysed  by  forms  and  delays,  this  law  aboli^ed  the  defence  of. 
prisoners  by  counsel  and  the  examination  of  witnesses.  Thence* 
forward  the  impressions  of  judges  and  juzws  were  to  decide  the 
fate  of  the  accused.  For  all  offences  the  penalty  was  to  be  death. 
The  leave  of  the  Convention  was  no  longer  required  for  the  arrest 

a  member,  la  agate  of  some  murmurs  even  this  law  was 
adopted.  Its  effect  was  fearful.  The  Revolutionary  Itibimal 
had  hitherto  pronounced  1200  death  sentences.  In  the  next 
six  Wedcs  it  pronounced  1400.  With  Robespierre's  approval 
St  Just  sketdied  at  this  time  the  plan  of  an  ideal  society  in  which 
every  man  should  have  just  enough  land  to  maintain  him;  in 
which  domestic  life  should  be  regulated  by  law  and  all  children 
over  seven  years  should  be  educated  by  the  state.  Fending 
this  regeneration  of  society  St  Just  advised  the  rule  of  a  dictator. 

The  growing  ferocity  of  the  Terror  appeared  more  hideous  as  the 
dangers  threatening  the  government  receded.  The  surrender  of 
Toulon  in  December  1 793  closed  the  south  of  France  to 
foreign  enemies.  Hie  war  in  La  Vendue  turned  against  voladoa- 
the  insurgents  from  the  time  when  the  veteran  garrison  wy  Wmr. 
of  Mainz  came  to  reinforce  the  Republican  army,  ftopab^ 
After  a  severe  defeat  at  Cholet  on  the  i6th  of  October  ^^Jj^ 
the  Royalists  determined  to  cross  the  Loire  and  raise 
BrittaAy  and  Anjou,  where  the  Chouans,  or  Royalist  partisans, 
were  already  stirring.  They  failed  in  an  attempt  on  the  little 
seaport  of  Granville  and  in  another  upon  Angers.  In  December 
they  were  defeated  with  immense  loss  at  Le  Mans  and  at  Savenay. 
The  rebellion  would  probably  have  died  out  but  for  the  measures 
of  the  new  Republican  general  Turrcau,  who  wasted  La  Vendue  so 
horribly  with  his  "  infernal  columns  "  that  he  drove  the  peasants 
to  take  up  arms  once  more.  Yet  Turreau's  crimes  were  almost 
surpassed  by  Carrier,  the  representative  on  mission  at  Nantes, 
who,  finding  the  guillotine  too  slow  in  the  destruction  of  hia 
prisoners,  adopted  the  plan  of  drowning  them  wholesale.  In 
the  autumn  of  1793  the  war  against  the  coalition  took  a  turn 
favourable  to  France.  The  energy  of  Danton,  the  organizing 
skill  of  Camot,  and  the  high  spirit  of  the  French  nation,  resolute 
at  all  costs  to  avoid  dismemberment,  had  well  employed  the 
respite  given  by  the  sluggishness  of  the  Allies.  In  Flanders 
the  English  were  defeated  at  Hondschoote  (Sq>tember  8)  and 
the  Austrians  ,at  Wattignies  (October  15).  In  the  east  Hoche 
routed  the  Austrians  at  Weissenbuig  and  forced  them  to  recross 
the  Rhine  before  the  end  of  i  793 .  The  summei^f  1 7^)4  saw  France 
victorious  on  all  het  frontiers.  Jourdan  won  the  battle  of  Fleuros 
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Oune  25),  winch  decided  the  Utt  of  the  Belgian  provinces. 
The  Fnisiiaiia  were  dnv«n  out  of  the  eastern  departments. 
Against  the  SpaniaTds  end  the  Sardinians  the  French  were  also 
successful. 

Under  these  circumstances  govenim^t  by  terror  could  not 
endure.  Robeq>ierre  was  not  a  man  of  action;  he  knew  not 
how  to  form  or  lead  a  party;  he  lived  not  with  his  fellows  but 
with  his  own  thoughts  and  ambitions.  He  was  hated  and  feared 
by  most  of  the  oligarchy.  They  laughed  at  his  religion,  resented 
bis  piuitaoism,  and  felt  themselves  in  daily  peril.  His  only 
loyal  friends  in  the  Conuuittee  of  Public  Safety,  Couthon  and  St 
Just,  were  themselves  impopular.  RobesfHerre  professed  con- 
sideration for  the  deputies  of  the  Plain,  who  were  ^ad  to  buy 
safety  by  conforming  to  his  will;  but  he  could  not  reckon  on 
their  help  in  time  of  danger.  By  degrees  a  coalition  against 
Robeqnetre  was  fonaed  in  die  Mountain.  It  included  old 
followers  of  Danton  like  Tallien,  ind^Eiendmt  Jacobins  like 
Cambon,  some  of  the  worst  Terrorists  like  Fouch£,  and  such  » 
consummate  time-server  as  Banire.  In  the  course  of  July  its 
influence  began  to  be  felt.  When  St  Just  pr<^>osed  Robespieve 
to  the  committees  as  dictator,  he  found  no  response.  On  the 
Sth  Thermidor  (a6th  of  July)  Robespierre  addressed  the  Conven- 
tion, deploring  the  invectives  against  himself  and  the  RevoIu-4 
tionary  Tribunal  and  demanding  the  puriiicatiott  of  the  com- 
mittees and  the  punishment  of  traitors.  ICs  enemies  the 
q>eech  as  a  declaration  of  war  and  thwarted  a  pn^Ksal  that  it 
should  be  circulated  id  the  departments.  Robespierre  fAt  hfs 
ascendancy  totter.  He  repeatnl  his  speech  with  more  success  to 
the  Jacobin  Club.  His  frioicte  determined  to  strike,  and  Hanriot 
ordered  the  National  Guards  to  hold  themselves  in  readiness. 
Robespierre's  enemies  called  on  the  Committee  of  Public  Safety 
p^^f  to  arrest  the  traitors,  but  the  committee  was  divided. 
i^tboM'  On  the  morning  of  the  gth  Thermidor  St  Just  was  begin- 
pAwnk  ning  to  speak  in  the  Convention  when  Tallien  cut  him 
Ji**"*^  short.  Robespierre  and  all  who  tried  to  speak  in  his 
*  behalf  were  shouted  down.  ThePlainwasdeaf  to  Robes- 
pierre's appeal.  Finally  the  Convention  decreed  the  arrest  of 
Robespierre,  of  his  brother  Augustin,  of  Couthon  and  of  St  Just. 
But  the  Commune  and  the  Jacfrf>in  Club  were  on  the  alert.  They 
sounded  the  tocsin,  mratered  their  partisans,  and  released  the 
prisoners.  The  Convention  outlawed  Robespierre  and  his  friends 
and  sent  out  commissioners  to  rally  the  citizens.  It  named  Barras, 
a  deputy  who  had  served  in  the  royal  army,  to  lead  its  forces. 
Had  Robespierre  possessed  Danton's  energy,  the  result  might 
have  been  doubtful.  He  did  nothing  himself  and  benumbed 
his  foUowera.  Without  an  effort  Barras  captured  the  H6tel  de 
Ville.  Robespierre,  whose  jaw  had  been  shattered  by  a  pistol 
shot,  was  left  in  agony  for  the  night.  On  the  next  morning  he 
was  beheaded  along  with  his  brother,  Couthon,  St  Just,  Hanriot 
and  seventeen  more  of  his  adherents.  On  the  day  after  seventy- 
one  members  of  the  Commune  followed  them  to  the  scaffold. 
Such  was  the  revdution  of  the  9th  Thermidor  (27th  of  July 
1794)  which  ended  the  Reign  of  Terror. 

In  a  period  of  fifteen  months,  it  h£is  been  calculated,  about 
17,000  persons  had  been  executed  in  France  under  form  of  law. 
The  number  of  those  who  were  shot,  drowned  or  otherwise 
massacred  without  the  pretence  of  a  trial  can  never  be  accurately 
known,  but  must  be  reckoned  far  greater.  The  niunber  of  persons 
arrested  and  imprisoned  reached  hundreds  of  thousands,  d  whom 
many  died  in  their  crowded  and  filthy  jails.  The  names  on  the 
list  of  emigres  at  the  dose  of  the  Terror  were  about  150,000. 
Of  these  a  small  proportion  had  borne  arms  against  their  country. 
The  rest  were  either  harmless  fugitives  from  destruction  or  had 
never  quitted  France  and  had  been  placed  on  the  Ust  simply  in 
order  that  they  might  incur  the  penalties  of  emigration.  Every 
one  of  this  multitude  was  liable  to  instant  death  if  found  In 
French  territory.  Their  relatives  were  subjected  to  various 
pains  and  penalties.  All  the  property  of  those  condemned  to 
death  and  of  emigris  was  confiscated.  The  carnage  of  the  Terror 
spread  far  beyond  the  clergy  and  the  nobility,  beyond  even  the 
middle  class,  for  peasants  and  artisans  were  among  the  victims. 
It  spread  far  beyond  those  who  could  conspire  or  rebel,  for 


bedridden  old  men  and  women  and  young  boys  and  giris  were 
often  sacrificed.  It  made  most  havoc  in  the  flower  of  the  nation, 
unce  every  kind  of  eminence  marked  men  for  death.  By  imbuing 
Frenchmen  with  such  a  mutual  hatred  as  nothing  but  the  arm 
of  despotic  powo:  could  a)ntTol  the  Reign  of  Terror  rendered 
political  liberty  impossible  for  many  years.  The  nde  of  the 
Terrorists  made  inevitable  the  reign  of  Napoleon. 

The  fall  of  Robespierre  had  consequences  unforeseen  by  his 
destroyers.  Long  kept  mute  by  fear,  the  mass  of  the  nation 
found  a  voice  and  demanded  a  total  change  of  govern- 
ment. When  once  the  reaction  against  Jacobin  ^SBnUfcT 
tyranny  had  begun,  it  was  impossible  to  halt.  Great  j^nr, 
numbers  of  prisoners  were  set  at  liberty.  The  Com- 
mune of  Paris  was  ab<diahed  and  the  office  of  omimandant 
of  the  National  Guard  was  suppressed.  Tht  Revolutionary 
Tribunal  was  reorganized,  and  tfaenceforwards  condemnations 
were  rare.  The  Committees  of  Public  Safety  and  General 
Security  were  remodelled,  in  virtue  of  a  law  that  one-fourth 
of  their  number  should  retire  at  the  end  of  every  month  and  not 
be  re-eligible  until  another  month  had  elapsed.  Somewhat 
iate^  the  Convention  declared  itself  to  be  the  only  centre  of 
■Jithority,  and  executive  business  was  parcelled  out  among 
sixteen  committees.  Most  of  the  representatives  on  mission 
were  recalled,  and  many  office-holders  were  displaced.  The 
trial  of  130  prisoners  sent  up  from  Nantes  led  to  so  many  terrible 
,  disclosures  that  public  feeling  turned  still  more  fiercely  against 
the  Jacobins;  Carrier  himsdf  was  condemned  and  executed; 
and  in  November  the  Jacobin  Club  was  closed.  In  December 
73  members  of  the  Convention  who  had  been  imprisoned  for 
protesting  against  the  violence  done  to  the  Girondins  on  the 
3nd  of  June  1793  were  allowed  to  resume  their  seats,  and  gave 
a  decisive  majority  to  the  anti-Jacobins.  Soon  afterwards 
the  law  of  the  Maximum  was  repealed.  A  decree  was  passed 
in  February  1795  severing  the  connexion  of  church  and  state 
and  aUowing  general  freedom  of  worship.  At  the  beginning  of 
March  those  Girondin  depu^  who  survived  came  back  to  their 
places  in  the  Convention. 

But  the  return  to  normal  life  after  the  Jacobin  domination 
was  not  destmed  to  be  smooth  or  continuous.  Beside  the 
remnant  of  Terrorists,  such  as  Billaud  Varennes  and  j^^^^j^ 
Collot  d*Herbois,  who  had  joined  in  the  revolt  against  tb»  am' 
Robespierre,  there  were  in  the  Convention  at  that  time  »cmbiy 
three  principal  factions.  The  so-called  Independents,  ^Mwrtlfcn 
such  as  Barras  and  Merlin  of  Douai,  who  were  all 
Jacobins,  but  had  stood  aloof  from  the  internal  conflicts  of  the 
party,  hated  Royalism  as  much  as  ever  and  desired  the  continu- 
ance of  the  war  which  was  essential  to  their  power.  The  Thermi- 
dorians,  the  immediate  agents  in  Robespierre's  overthrow,  such  as 
Tallien,  had  loudly  professed  Jacobinism,  but  wanted  to  make 
their  peace  with  the  nation.  Hiey  sought  for  an  understand- 
ing with  the  Girondins  and  Feuilluits,  and  some  went  so  far  as 
to  correspond  with  the  exiled  princes.  Lastly,  those  members 
who  had  never  been  Jacobins  wanted  a  speedy  return  to  legal 
government  at  home  and  therefore  wished  for  peace  abroad. 
While  bent  on  preserving  the  civil  equality  introduced  by  the 
Revolution,  many  of  these  men  were  indifferent  as  between 
constitutional  monarchy  and  a  republic.  The  government, 
mainly  Thermidorian,  trimmed  between  Moderates  and  Inde- 
pendents, and  for  this  reason  its  actions  were  often  inconsistent. 

The  Jacobins  were  strong  enough  to  carry  a  decree  for  keeping 
the  anniversary  of  the  execution  of  Louis  XVI.  as  a  national 

festival.   They  could  coiuit"Dn  the  populace,  because   

work  was  still^carce,  food  was  still  dear,  and  a  multi-  ^P^T^ 
tude  of  Parisians  knew  not  where  to  find  bread.  A  nmoom* 
committee  having  recommended  the  indictment  of 
Collot  d'Herbois  and  three  other  Terrorists,  there  ensued  the 
rising  of  the  12th  Germinal  (April  i).  The  mob  forced  their  way 
into  the  hall  of  the  Convention  and  remained  there  until  the 
National  Guards  of  the  wealthy  quarters  drove  them  out.  By 
a  decree  of  the  Convention  the  four  accused  persons  were  deported 
to  Cayenne,  a  new  mode  of  dealing  with  political  offenders 
almost  as  effective  as  the  guillotine,  wlule  less  apt  to  excite 
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compassion.  The  National  Guard  was  retMrganised  so  as  to 
exclude  the  lowest  class.  The  property  of  persons  executed 
since  the  xoth  of  March  1793  was  restored  to  their  families. 
The  signs  of  reaction  daily  became  more  urunistakable.  Wor- 
shippers crowded  to  the  churches;  the  imigris  returned  by 
thousands;  and  Anti-Jacobin  outbreaks,  followed  by  massacre, 
took  place  in  the  south.  The  despair  of  the  Jacobins  produced 
a  second  rising  in  Paris  on  the  ist  Prairial  (May  so).  Again 
the  mob  invaded  the  Convention,  murdered  a  deputy  named 
F£raud  who  attempted  to  diield  the  jneudent,  and  set  his  head 
on  a  pike.  The  ultra-Jacolnn  members  Ux^  possession  and 
embodied  their  wishes  in  decrees.  Again  the  hall  was  cleared 
by  the  National  Guards,  but  order  was  restored  in  Paris  only  by 
employing  regular  troops,  a  new  precedent  in  the  history  of  the 
Revolution.  Paris  was  disarmed,  and  several  leaders  of  the 
insurrection  were  sentenced  to  death.  The  Revolutionary 
Tribunal  was  suppressed.  Toleration  was  proclaimed  for  all 
priests  who  would  declare  their  obedience  to  the  laws  of  the  state. 
Royalists  began  to  count  upon  the  restoration  of  young  Louis 
the  Dauphin,  otherwise  Louis  XVII.;  but  bis  health  had  been 
Tuinffd  by  persevering  cruelty,  and  he  died  on  the  xoth  of  June^ 
The  Thermidorian  government  also  endeavoured  to  padfJF 
the  rebels  of  the  west.   Its  best  adviser,  Hoche,  recommendea 

an  amnesty  and  the  assurance  of  rel^ous  freedom. 
^itSanr.       these  trams  peace  was  made  with  the  Vendeans 

at  La  Jaunaie  in  February  and  with  the  Chouans  at 
La  Mabilais  in  April.  Some  of  the  Vendean  leaders  persevered 
in  resistance  until  May,  and  even  after  their  submission  the  peace 
was  ill  observed,  for  the  Royalists  hearkened  to  the  solicitations 
of  the  princes  and  their  advisers.  In  the  hope  of  rekindling  the 
civil  war  a  body  of  SmgrSs  sailed  under  cover  of  the  British 
fleet  and  landed  on  the  peninsula  of  Quiberon.  They  were 
presently  hemmed  in  by  Hoche,  and  all  who  could  not  make 
their  escape  to  the  ships  were  forced  to  surrender  at  discretion 
(July  30).  Nearly  700  were  executed  by  court-martial.  Yet 
the  ^irit  of  revolt  lingered  in  the  west  and  brdce  out  time  after 
time.  Against  the  coalition  the  Republic  was  j^oriously  success- 
ful. (SeeFBENCHRivoLTJxiONARYWAKs.)  Inthesummerof  1794 
the  French  invaded  Spain  at  both  ends  of  the  ^rrenees,  and  at 
the  close  of  the  year  they  made  good  their  footing  in  Catalonia 
and  Navarre.  By  the  beginning  of  1795  the  Rhine  frontier  had 
been  won.  Against  the  king  of  Sardinia  alone  they  accom- 
plished little.  At  sea  the  French  had  sustained  a  severe  defeat 
from  Lord  Howe,  and  several  of  their  colonies  had  been  taken 
by  the  British.  But  Great  Britiun,  when  the  Netherlands  were 
lost,  could  do  little  for  her  allies.  Even  before  the  close  of  1794 
the  king  of  Prus^a  retired  from  any  active  part  in  the  war,  and 
on  the  sth  of  April  1795  he  concluded  with  France  the  treaty 
of  Basel,  which  recognized  her  occupation  of  the  left  bank  of  the 
Rhine.  The  new  democratic  government  which  the  French 
had  established  in  Holland  purchased  peace  by  surrendering 
Dutch  territory  to  the  south  of  that  river.  A  treaty  of  peace 
between  France  and  Spain  followed  in  July.  The  grand  duke 
of  Tuscany  had  been  ado^tted  to  terms  in  February.  The 
coalition  thus  fell  into  iidn  and  France  occupied  a  more  com- 
manding position  than  in  the  proudest  days  of  Louis  XIV. 

But  this  greatness  was  unsure  so  long  as  France  remained 
without  a  stable  govonment.  A  constitutional  committee  was 
CoaMtitMf  ^^'^^^^  April.  It  resolved  that  the  constitution 
aoaata»  of  X793  Was  impracticable  and  proceeded  to  frame 
ytMTin.     a  new  one.  The  draft  was  submitted  to  the  Convention 

in  June.  In  its  final  shape  the  constitution  established 
^^^*^*  a  parliamentary  system  of  two  houses:^a  Council  of 
Five  Hundred  and  a  Council  of  Ancients,  250  in  niunber. 
Members  of  the  Five  Hundred  were  to  be  at  least  thirty  years 
of  age,  members  of  the  Andents  at  least  forty.  The  system  of 
indirect  election  was  maintained  but  universal  suffrage  was 
abandoned.  A  moderate  qualification  was  required  for  electors 
in  the  first  degree,  a  higher  one  for  electors  in  the  second  degree. 

When  the  750  persons  necessary  had  been  elected  they  were 
to  choose  the  Andents  out  of  their  own  body.  A  legislature  was 
to  last  for  three  yeus,  and  one-third  of  the  members  were  to  be 


renewed  every  year.  The  Andoits  had  a  suq>ensory  veto>  bat 
no  initiative  in  le^idation.  The  executive  was  to  conant  of  five 
directors  chosen  by  the  Andents  out  of  a  list  elected  by  the 
Five  Hundred.  One  director  1  was  to  retire  every  year.  The 
directors  were  aided  by  ministers  for  the  various  departmraits 
of  State.  These  ministers  did  not  form  a  amndl  and  had  .no 
general  powers  of  government.  Provision  was  made  far  the 
stringent  control  of  all -local  authorities  by  the  central  govezn^ 
ment.  Since  the  separation  of  powers  was  Still  deemed  axiunatic; 
the  directors  had  no  voice  in  l^ialation  or  taxatkm,  nor  ootdd 
direptors  or  ministers  sit  in  either  house.  Freedom  of  religion, 
freedom  of  the  press,  and  freedom  of  labour  were  guaranteed. 
Armed  assemblies  and  even  public  meetings  of  political  sodeties 
were  forbidden.  Petitions  were  to  be  tendered  only  by  individuals 
or  through  the  public  authorities.  The  a>nstitution  was  not, 
however,  allowed  free  play  from  the  beginiung.  The  Convention 
waa  so  unpopular  that,  if  its  members  had  retired  into  private  life, 
\iuy  would  not  have  been  safe  and  their  work  might  have  been 
undone.  It  was  therefore  decreed  that  two-thirds  of  the  first 
leraslature  must  be  chosen  out  of  the  Convention. 

Wh^  the  constitution  was  submitted  to  the  primary- 
assemblies,  most  electors  held  aloof,  1,050,000  voting  lor  and  oni^ 
•5,000  voting  against  it  On  the  33rd  of  Sqitember  it  lammo' 
was  declared  to  be  law.  Then  all  the  partus  which  ttn  atu 
resented  the  limit  upon  freedom  of  election  combined  *'«<**• 
to  ri^rfn  Paris.  The  government  entrusted  its  defence  "'f'^ 
to  BaiT&s;  but  its  true  man  of  action  was  young  General 
Bonaparte,  who  could  dispose  of  a  few  thousand  regular  troops 
and  a  powerful  artillery.  The  Parisians  were  ill-equipped  and 
ill-led,  and  on  the  13th  of  Vend^miaire  (October  5)  thdr  insure 
rection  was  quelled  almost  without  loss  to  the  victors.  No 
further  resistance  was  possible.  The  Convention  dissolved  itself 
on  the  26th  of  Octol^. 

The  feeling  of  the  nation  was  clearly  shown  in  the  elections. 
Among  those  who  had  sat  in  the  Convention  the  anti-JaoAifns 
were  generally  preferred.  A  leader  of  the  old  Ri^  Baiaat»  at 
was  sometimes  chosen  by  many  departments  at  once,  ptunu  u 
Owing  to  this  circumstance,  104  places  reserved  to  tbmumw 
members  of  the  Convention  were  left  unfilled.  When 
the  persons  elected  met  they  had  no  choice  but  to  co- 
opt  the  104  from  the  Left  of  the  Convention.  The  new  one-third 
were,  as  a  rule,  enemies  of  the  Jacobins,  but  not  of  the  Revolution- 
Many  had  been  members  of  the  Consrituent  or  of  the  Le^slative 
Assembly.  When  the  new  legislature  was  complete,  the  Jacobins 
had  a  majority,  although  a  weak  one.  After  the  Coimdl  of  the 
Ancients  had  been  chosen  by  lot,  it  remained  to  nune  the 
directors.  For  its  own  security  the  Left  resolved  that  all  five 
must  be  old  members  of  the  Convention  and  regiddes.  The  pei^ 
sons  chosen  were  Rewbell,  Barras,  La  R£velli^  L£i>eaux,  Carnot 
and  Letoumeur.  Rewbdl  was  an  able,  although  unscrupulous, 
man  of  action,  Barras  a  dissolute  and  shameless  adventurer, 
La  R^vellidre  L^peaux  the  chief  of  a  new  sect,  the  Theophilan- 
thropists,  and  therefore  a  bitter  foe  to  other  rdigions,  espedaily 
the  Catholic  Severe  integrity  and  memorable  public  -services 
raised  Carnot  far  above  his  colleagues,  but  he  was  not  a  states- 
man and  was  hampered  by  his  past.  Letoumeiu:,  a  harmless 
insignificant  person,  was  his  admirer  and  follower.  The  division 
in  the  legislature  was  rquoduced  in  the  Directory.  Rewbell, 
Barras  and  L&R€velli^  I^^xauxhad  a  full  measure  of  the  Jacobin 
spirit;  Carnot  and  Letoumeur  favoured  a  more  temperate  policy. 

With  the  establishment  of  the  Directory  the  Revolution  might 
seem  dosed.  The  nation  only  desired  rest  and  the  healing  of  its 
many  wounds.  Those  who  wished  to  restore  Louis 
XVIH.  and  the  ancien  rigime  and  those  who  would  ^JJ^ 
have  renewed  the  Reign  of  Terror  were  insignificant  Dinctoiy. 
in  number.  The  possibility  of  foreign  interference 
had  vanished  with  the  failure  of  the  coalition.  Nevertheless  the 
four  years  of  the  Directory  were  a  time  of  arbitrary  government 
and  chronic  disquiet.  The  late  atrocities  had  made  confidence 
or  goodwill  between  parties  impossible.  The  same  instinct  of 
self-preservation  whidi  had  led  the  members  of  the  Convention 
to  daim  so  large  a  part  in  the  new  legislature  and  the  whole  of 
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the  Directoty  impeDed  them  to  keep  their  predonunaace.  As 
the  majority  of  Frenchmoi  wanted  to  be  rid  of  them,  they  could 
achieve  their  purpose  only  by  extraordinaiy  means.  They 
habitually  disregarded  the  terms  <A  the  constitution,  and,  when 
the  elections  went  against  them,  appealed  to  the  sword.  They 
resolved  to  prolong  the  war  as  the  best  expedient  for  prolon^^ng 
their  power.  They  were  thus  driven  to  rdy  upon  the  armies, 
whidi  also  deared  war  and  were  beooming  less  and  less  dvic  in 
Umper^  Other  reasons  influenced  them  in  this  direction.  The 
finances  had  been  so  thoroughly  ruined  that  the  govenunent 
could  not  have  met  its  eqienses  without  the  plunder  and  the 
tribute  oi  foreign  countries.  If  peace  were  nude,  the  armies 
would  return  home  and  the  directois  would  have  to  face  the 
exasperation  of  the  rank  and  file  who  had  lost  thdr  Uvdihood, 
as  well  as  the  ambition  of  generals  who  could  in  a  moment  brush 
them  aside.  Barras  and  Rewbell  were  notoriously  corrupt 
themselves  and  screened  corruption  in  others.  The  patronage 
of  the  directors  was  iU  bestowed,  axul  the  geneial  maladministra- 
tion heightened  their  ui^x^nlarity. 

The  contitutional  party  in  the  l^jslatnre  denred  a  tf^eratfon 
of  the  nonjtiring  clergy,  the  r^>eal  of  the  hiws  against  therelativea 
Mmmy  ^  fmiprtSt  and  sfflne  merciful  duiziminatUm  toward 
tritmpbM  the  (ittigris  themselves.  Hie  directors  baffled  all  such 
■■*rtt*  endeavours.  On  the  other  hand,  the  socialist  con- 
^^^S^Zf^  spiracy  of  Babeuf  was  easily  quelled  (see  Babeut, 
—-Trr-w,  YiMj^rs  N.).  Little  was  done  to  improve  the 
finances,  and  the  assigmUs  continued  to  fall  in  value.  But  the 
Directory  was  sustained  by  the  military  successes  of  the  year 
1 796.  Ifodie  again  pacified  La  Vendue.  Bonaparte's  victories  in 
Italy  more  than  craupensated  for  the  reverses  of  Jourdan  and 
Moreau  in  Germany.  The  king  of  Sardinia  made  peace  in  May, 
ceding  Nice  and  Savoy  to  the  Republic  and  conaoiting  to  receive 
Frendi  gaxrisons  in  kb  Piedmontese  fortresses.  By  the  treaty 
ci  San  Ildefonao,  otmchidcd  in  August,  Spain  became  the  ally  of 
Ftance.  In  October  Na^es  made  peace.  In  1797  Bonaparte 
finished  the  conquest  mnthem  Italy  and  forced  Austria  to 
make  the  treaty  of  Campo  Fonnio  (October),  whereby  the 
emperor  ceded  Lombardy  and  the  Austrian  Netherlands  to  the 
Republic  in  exchange  for  Venice  and  undertook  to  urge  upon  the 
Diet  the  surrender  of  the  lands  beyond  the  Rhine.  Notwith- 
standing the  victory  of  Cape  St  Vincent,  England  was  brought 
into  such  extreme  perU  by  the  mutinies  in  the  fleet  that  she 
offered  to  acknowledge  the  F^uch  conquest  of  the  Netherlands 
and  to  restore  the  French  colonies.  The  selfishness  of  the  three 
directors  threw  away  this  golden  opiwrtunity.  In  March  and 
April  the  election  oi  a  utew  third  of  the  Councils  had  been  held. 
It  gave  a  majority  to  the  constituticmal  party.  Among  ihe 
(firectors  the  lotfell  on  Letoumeur  to  retire,  and  he  was  succeeded 
by  BarthClemy,  an  raninent  diplomatist,  who  allied  himself  with 
Camot.  mXhe  political  disabdities  imposed  upon  the  relatives 
of  Smigres  were  repealed.  Priests  who  would  declare  their 
submission  to  the  Republic  were  restored  to  their  ri^ts  as 
citizens.  It  seemed  likely  that  peace  would  be  made  and  that 
moderate  men  would  gain  power. 

Barras,  Rewbell  and  La  Rgvelli^re-L^eaux  thai  sou^t  help 
fnnDiJhe  armies.  Although  Royalistft  formed  but  a  petty 
JSm  majority,  they  raised  the  alarm  that 

Kib  seeking  to  restore  monarchy  and  undo  the  work 

AocMMv  of  the  RevolutioB.  Hoche,  then  in  command  erf  the 
army  of  the  Sambre  and  Meuse,  visited  Paris  uid  sent 
troopsw  Bom^nrte  teat  Gaieral  Atigereau,  who  executed  the 
ccup  d^itat  of  the  rSth  Fnictidor  (September  4).  Tike  coundls 
were  purged,  the  elections  in  forty-nine  departments  were  can- 
celled, and  many  deputies  and  other  men  of  note  Were  arrested. 
Some  of  them,  including  Barth^lemy,  were  deported  to  Cayenne. 
Camot  made  good  his  escape.  The  two  vacant  places  in  the 
Directory  were  filled  by  MetHn  of  Douai  and  Francois  of  Neuf- 
cfaAteau.  Then  the  govenunent  frankly  returned  to  Jacobin 
methods.  The  law  against  the  relatives  of  imigris  was  re- 
enacted,  and  ndlitazy  tribunals  were  estahti^ied  to  coodemn 
HtUgfis  who  should  return  to  France.  Hie  nonjuring  priests  were 
again  persecuted.   Many  bundreds  werp  eiU»r  seat  to  Cayenne 


or  imprisoned  in  the  hulks  of  R£  and  Oleron.  La  RfiveHiire  LIpeaux 
seized  the  opportunity  to  propagate  his  region.  Many  churches 
were  turned  into  Theophilanthropic  temples.  Tlie  government 
strained  its  power  to  secure  the  recognition  of  the  dicadi  as  the 
day  oi  puldic  worship  and  the  non-observance  of  Sunday. 
Liberty  of  the  press  ceased.  Newspai}ers  were  confiscated  and 
jounudists  were  deported  wholesale.  It  was  proposed  to  banish 
from  France  all  members  of  the  nobhsse.  Although  the 
proposal  was  dropped,  they  were  aU  declared  to  be  fordgners 
and  were  forced  to  obtain  natuzaUsation  3  th^  would  enjoy 
the  rights  of  other  citizens.  A  formal  bankruptcy  oi  the  state,  the 
canc^ing  d  two-thirds  of  the  interest  on  the  puMic  debt, 
crowned  the  misgovemment  of  this  disastrous  time. 

In  the  spring  of  1 798  not  only  a  new  third  of  the  legislature  had 
to  be  chosen,  but  the  places  of  the  members  expdled  by  the  revolu- 
tion of  Fructidor  had  to  be  filled.  The  constitu^md  party  had 
been  rendered  helpless,  and  the  mass  of  the  electors  were  in- 
different. But  among  the  Jacobins  themselves  there  had  arisen 
an  extreme  party  hostile  to  the  directors.  With  the  support  of 
many  who  were  not  Jacobins  but  detested  the  government,  it 
i  bade  faix  to  gain  a  majority.  Before  the  new  deputies  coifld 
take  their  seats  the  directors  forced  through  the  councils  the 
law  of  the  asnd  FIoar£al  (May  11),  annulling  or  perverting  the 
elections  in  thirty  departments  and  excluding  forty-eight  deputies 
by  name.  Even  this  coup  d'etat  did  not  secure  harmony  between 
the  executive  and  the  legislature.  In  the  councils  the  directors 
were  loudly  charged  with  corruption  and  misgovemment. 
The  retirement  of  Francois  of  Neofch&teau  and  the  choice  c4 
Treilhard  as  his  successes:  made  no  difference  in  the  position 
of  the  Directory. 

While  France  was  thus  inwardly  convulsed,  its  rulos  wm 
doubly  bound  to  husband  the  national  strength  and  {ffactise 
moderation  towards  other  states.  Since  December  X797  a  om- 
gress  had  been  sitting  at  Rastadt  to  regulate  the  fuuue  d 
Gofmmy.  That  it  should  be  brought  to  a  sncces^nl  cmdurfbn 
was  tii  tiie  utmost  import  for  France.  But  the  directors  were 
driven  by  self-interest  to  new  adventiures  abroad.  Bonaparte 
was  resolved  not  to  sink  into  obscurity,  and  the  directors  were 
anxious  to  keep  him  as  far  as  possible  from  Paris;  they  therefore 
sanctioned  the  expedition  to  Egypt  which  deprived  the  Republic 
of  its  best  army  and  most  renowned  captain.  Coveting  the 
treasures  of  Bern,  Uiey  smt  Brune  to  invade  Switzerland  and 
remodel  its  constitution;  in  revenge  for  the  murder  of  General 
Duphot,  they  sent  Berthier  to  invade  the  papal  states  and  erect 
the  Roman  Republic;  th^  occupied  and  virtually  annexed 
Piedmont.  In  all  these  countries  they  organized  such  an  effective 
pill^  that  the  F^rench  became  tuiversally  hatefuL  As  the 
armies  were  far  bdow  the  strength  required  by  the  pdicy  of  un- 
bounded conquest  and  rapine,  the  first  permanent  laV  of  conscrip- 
tion was  passed  in  the  sununer  of  1798.  The  attempt  to  enforce 
it  caused  a  revolt  of  the  peasants  in  the  Belgian  departmait& 
The  priests  were  made  responsible  and  some  eight  thousand  'were 
condemned  in  a  mass  to  deportation,  although  much  the  greater 
part  escaped  by  the  goodwill  of  the  people.  Few  soldiers  were 
obtained  by  the  conscription,  for  the  government  was  as  weak 
as  it  was  tyrannical. 

Under  these  drcumstances  Nelson's  victory  of  Aboukir  (ist 
of  August),  which  gave  the  British  full  command  of  the  Mediter- 
ranean and  seduded  Bonaparte  in  Egypt,  was  the  si^gnal 
fOT  a  second  ooaHtion.  Naples,  Austria,  Russia  atid  ^^^^ 
TurkeyjoinedGreatBritainagainstFrance.  Ferdinand  mauaom 
of  Naples,  rashly  taking  the  offensive  before  his  allies 
were  ready,  was  defeated  and  forced  to  seek  a  refuge  in  Sicily. 
In  January  1799  the  French  occupied  Naples  and  set  up  the 
Parthenopean  repubOc.  But  the  consequent  dispersion  of  their 
weak  forces  only  exposed  them  to  greater  periL  At  home  the 
Directory  was  in  a  most  critical  position.  In  the  elections  of 
April  1799  a  large  number  of  .^^l^iiu  gained  seats.  A  UtUe 
later  Rewbell  retired.  It  was  imperative  to  fill  his  place  with  a 
man  cf  ability  and  ittfiuence.  The  choice  fdl  upon  ^eyds,  who 
had  k^t  aloof  firom  offi(»  and  retiUned  not  only  his  immeasur- 
able edf^accit  but  the  respect  of  the  paldic.  ^eyis  felt  that 
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the  Directoxy  ws^  bankrupt  of  reputation,  and  he  intended  to  be 
fax  more  than  a  meie  member  of  a  board.  He  hoped  to  concen- 
trate power  in  his  own  hands,to  bridle  the  Jacobins,and  to  remodel 
the  constitution.  With  the  help  of  Barras  he  proceeded  to  rid 
himself  of  the  other  directors.  An  irregularity  having  been 
discovered  in  Treilhard's  election,  he  retired,  and  his  place  was 
taken  by  Gohier.  Merlin  of  Douai  and  La  R^velliere  L6peaux 
were  driven  to  resign  in  June.  They  were  succeeded  by  Moulin 
and  Ducos.  The  three  new  directors  were  so  insignificant  that 
they  could  give  no  trouble,  but  for  the  same  reason  they  were  of 
little  service. 

Such  a  government  was  ill  fitted  to  cope  with  the  dangers  then 
gathering  round  France.  The  directors  having  resolved  on  the 
offensive  in  Germany,  the  French  crossed  the  Rhine 
early  in  March,  but  were  defeated  by  the  archduke 
rA«iurwe-  Charles  at  Stockach  on  the  35th.  Hie  congress  at  Ras- 
c^JtoA  ^^^^>  which  had  sat  for  fifteen  months  without  doing 
anything,  broke  up  in  April,  and  the  French  envoys 
were  murdered  by  Austrian  hussars.  In  Italy  the  allies  took  the 
offensive  with  an  army  partly  Austrian,  partly  Russian  under  the 
command  of  Suvarov.  After  defeating  Moreau  at  Cassano  on 
the  27tfa  of  April,  he  occupied  Milan  and  Turin.  The  republics 
established  by  the  French  in  Italy  were  overthrown,  and  the 
French  army  retreating  from  Naples  was  defeated  by  Suvarov 
on  the  Trebbia.  Thus  threatened  with  invasion  on  her  Oerman 
and  Italian  frontiers,  France  was  disabled  by  anarchy  within. 
The  finances  were  in  the  last  distress;  the  anti-reliffous  policy 
of  the  govonment  kept  many  departments  <m  the  v^ge  revolt ; 
and  commerce  was  almost  suspended  by  the  decay  of  roads  and 
the  increase  of  bandits.  There  was  no  real  political  freedom, 
yet  none  of  the  case  or  security  which  enlightened  despotism 
can  bestow.  The  Terrorists  lifted  their  heads  in  the  Council  of 
Five  Hundred.  A  Law  of  Hostages,  which  was  really  a  new  Law 
of  Suspects,  and  a  progressive  income  tax  showed  the  temper  of 
the  majority.  The  Jacobin  Club  was  reopened  and  became 
once  more  the  focus  of  disorder.  The  Jacobin  press  renewed  the 
licence  of  Hubert  aiui  Marat.  Never  since  the  outbreak  of 
the  Revdutioa  had  the  public  tenq>er  been  ^  ^Uxuny  and 
dnponding. 

In  this  extremity  Sieyte  chose  as  mimst«  of  poUce  the  old 
Terrorist  Fouch^  who  best  understood  how  to  deal  with  his 
brethren.  Fouch£  closed  the  Jacobin  Club  and  deported  a 
number  of  journalists.  But  like  his  predecessors  Siey^  felt 
that  for  the  revolution  which  he  meditated  he  must  have  the 
help  of  a  soldier.  As  his  man  of  action  he  chose  General  Joubert, 
one  of  the  most  distinguished  among  French  officers.  Joubert 
was  sent  to  restore  the  fortune  of  the  war  in  Italy.  At  Novi  on 
the  15th  of  August  he  encountered  Suvarov.  He  was  killed 
at  the  outset  of  the  battle  and  his  men  were  defeated.  After 
this  disaster  the  French  held  scarcely  anything  south  of  the  Alps 
save  Genoa.  The  Russian  and  Austrian  governments  then 
agreed  to  drive  the  enemy  out  of  Switzerland  and  to  invade 
France  from  the  east.  At  the  same  time  H<^and  was  assailed 
by  the  joint  forces  of  Great  Britain  and  Rusua.  But  the  serond 
coalition,  like  the  first,  was  doomed  to  failure  by  the  narrow 
views  and  conflicting  interests  of  its  members.  The  invasion 
of  Switzerland  was  baffled  by  want  of  concert  between  Austrians 
and  Russians  and  by  Mass^na's  victory  at  Ziirich  on  the  25th 
and  36th  of  September.  In  October  the  British  and  the  Russians 
were,  forced  to  evacuate  Holland.  All  immediate  danger  to 
France  was  ended,  but  the  issue  of  the  war  was  still  in  suspense. 
The  directors  had  been  forced  to  recall  Bonaparte  from  Egypt. 
He  anticipated  their  order  and  on  the  9th  of  October  landed  at 
Frijus. 

Dazzled  by  his  victories  in  the  East  the  public  forgot  that  the 
Egyptian  expedition  was  ending  in  calamity.  It  received  him 
with  an  ardour  whiah  convinced  Sieyes  that  he  was 
^^Tiifw^  indispensable  solv,ier.  Bonaparte  was  ready  to  act, 
but  at  his  own  time  and  for  his  own  ends.  Since  the 
close  of  the  Convention  affairs  at  home  and  abroad 
had  been  tending  more  and  more  surely  to  the  establishment 
of  a  military  dictatorsh^.   Feeling  his  powers  equal  to  such  an 


office  he  only  hesitated  about  the  means  of  attainment.  At  first 
he  thought  of  becoming  a  directcff;  finally  he  decided  a 
partnership  with  Sieyte.  They  resolved  to  end  the  actual  govern- 
ment by  a  fresh  &mp  d'itat.  Means  wore  to  be  taken  for  removing 
the  councils  from  Paris  to  St  Cloud,  where  pressure  could  more 
easily  be  applied.  Then  the  councils  would  be  induced  to 
decree  a  provisional  government  by  three  consuls  and  the 
appointment  of  a  commission  to  revise  the  constitution.  The 
pr«ext  for  this  irregular  proceeding  was  to  be  a  vast  Jacobin 
conspiracy.  Perhaps  the  gravest  obstacles  were  to  be  expected 
from  the  army.  Of  the  generals,  some,  like  Jourdan,  were  honest 
republicans;  others,  like  Bcrnadotte,  beHeved  themselves 
capable  of  governing  France.  With  perfect  subtlety  Bonaparte 
worked  on  the  feelings  of  all  and  k^t  his  own  intentions 
secret. 

OnthemomingoftheiSthBnimaire  (November  9)the  Ancients, 
to  whom  that  power  belonged,  decreed  the  transference  of  the 
councils  to  St  Cloud.  Of  the  directors,  Sieyes  and  his  friend 
Ducos  had  arranged  to  resign;  Barras  was  cajoled  and  bribed 
into  resigning;  Gohier  and  Moulins,  who  were  intractable,  found 
themselves  imprisoned  in  the  Luxemburg  palace  and  helpless. 
So  far  all  had  gone  well.  But  when  the  councils  met  at  St  Cloud 
on  the  following  day,  the  majority  of  the  Five  Hundred  showed 
themselves  bent  on  resistance,  and  even  the  Ancients  gave 
signs  of  wavering.  When  Bonaparte  addressed  the  Ancients, 
he  lost  his  self-possession  and  made  a  deplorable  figure.  When 
he  appeared  among  the  Five  Hundred,  they  fell  upon  him  with 
such  fury  that  he  was  hardly  rescued  by  his  officers.  A  motion 
to  outlaw  him  was  only  baffled  by  the  audacity  of  the  president, 
his  brother  Lucien.  At  length  driven  to  undisguised  violence,  he 
sent  in  his  grenadiers,  who  tiumed  out  the  deputies.  Then  the 
Ancients  passed  a  decree  which  adjourned  the  Councils  for  three 
months,  appointed  Bonaparte,  Siey&  and  Ducos  provisional 
consuls,  and  named  the  Legisladve  Commission.  Some  tractable 
members  of  the  Five  Hundred  were  afterwards  swept  up  and 
served  to  give  these  measures  the  confirmation  of  their  House. 
Thus  the  Directory  and  the  Councils  came  to  their  unlamented 
end.  A  shabby  compound  of  brute  force  and  imposture,  the  i8th 
Brunuure  was  nevertheless  condoned,  nay  apfdauded,  by  the 
French  nation.  Weary  of  revolution,  men  souj^t  no  more  than 
to  be  wisely  and  firmly  governed. 

Although  the  French  Revolution  seaned  to  contemporaries 
a  total  break  in  the  history  of  France,  it  was  really  far  otherwise. 
Its  results  were  momentous  and  durable  in  proportion  a^geni 
as  they  were  the  outcome  of  causes  which  had  been  »mtiiaaim  of 
working  long.  In  France  there  had  been  no  historic  R*voh 
preparation  for  political  freedom.  The  desire  for  such 
freedom  was  in  the  main  confined  to  the  upper  classes.  During 
the  Revolurion  it  was  constantly  baffled.  No  Assembly  after 
the  states-general  was  freely  elected  and  none  deliberated  in 
freedom.  After  the  Revolution  Bonaparte  establish^  a  mon- 
archy even  more  absolute  than  the  monarchy  of  Louis  X  W .  But 
the  desire  for  uniformity,  for  equality  and  for  what  Viay  be 
termed  dvO  liberty  was  the  growth  of  ages,  had  been  f^^any 
re^>ect8  nurtured  by  the  action  of  the  crown  and  its  nu^jjiters, 
and  had  become  intense  and  general.  Accordingly  it  determined 
the  principal  results  of  the  Revolution.  Uniformity 
and  institutions  was  enforced  throughout  France.  The  legal 
privileges  formerly  distinguishing  different  classes  were  sup- 
pressed. An  obsolete  and  burthensome  agrarian  system  was 
abolished.  A  number  of  large  estates  belonging  to  the  crown,  the 
clergy  and  the  nobles  were  broken  up  and  sold  at  nominal 
prices  to  men  of  the  middle  or  lower  class.  The  new  jurisprudence 
encouraf^  the  multiplication  of  small  properties.  The  new 
fiscal  system  taxed  men  according  to  tludr  means  and  rused 
no  obstacle  to  commerce  within  the  national  boundaries.  Every 
calling  and  profession  was  made  free  to  all  French  citizens,  and 
in  the  public  service  the  principle  of  an  open  career  for  talent 
was  adopted.  Religious  disabilities  vanished,  and  there  was 
well-nigh  complete  liberty  of  thought.  It  was  because  Napoleon 
gave  a  practical  form  to  these  achievements  the  Revolution 
and  ensured  the  public  ^rdtsr  necessary  to  tteir  continuance  that 
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the  majority  of  Frenchmea  eftdnied  so  long  the  fearful  sacrifices 
which  his  policy  exacted. 

That  a  revolution  largely  inspired  by  generous  and  humane 
feeling  should  have  issued  in  such  havoc  and  such  crimes  is  a 
paradox  which  astounded  spectators  and  still  perplexes  the 
historian.  Something  in  the  crudty  of  the  Frendi  Revolution 
may  be  ascribnl  to  national  character.  From  the  time  when 
Bui^undians  and  Armagnacs  strove  for  dominion  down  to  the 
last  insurrection  of  Paris,  civil  discord  in  France  has  always  been 
cruel.  More,  however,  was  due  to  the  total  dissolution  of  society 
which  followed  the  meeting  of  the  &tat<es-general.  In  the  course 
of  the  Revolution  we  can  discover  no  well-oi^anized  party,  no 
governing  mind.  Mirabeau  had  the  stuS  of  a  great  statesman, 
and  Danton  was  capable  of  statesmanship.  But  these  men  were 
not  followed  or  obeyed  save  by  accident  or  for  a  moment.  Those 
who  seemed  to  govern  were  usually  the  sport  of  chance,  often 
the  victims  of  thdr  colleagues.  Neither  Royalists  nor  FeuiUants 
nor  Girondins  had  the  instinct  of  government.  In  the  chaotic 
state  of  France  all  ferocious  and  destructive  passions  found  ample 
scope.  The  same  conditions  explain  the  triumph  <A  the  Jacobins. 
Devoid  of  wisdom  and  virtue  in  the  highest  sense,  they  at  least 
understood  how  power  might  be  seized  and  kept.  The  Reign 
of  Terror  was  the  expedient  of  a  party  which  knew  its  weakness 
and  unpopularity.  It  was  not  necessary  either  to  secure  the 
lasting  benefits  of  the  Revolution  or  to  save  France  from  dis- 
memberment; for  nine  Frenchmen  out  of  ten  were  agreed  on 
both  of  these  points  and  were  ready  to  lay  down  their  lives  for 
the  national  cause. 

In  the  hbtory  of  the  French  Revduti<)n  the  influence  which 
it  exerted  upon  the  siirrounding  coiintries  demands  peculiar 
attention.  The  French  professed  to  act  upon  principles  of 
universal  authority,  and  from  an  eariy  date  they  began  to  sepk 
converts  outside  their  own  limits.  The  effect  was  ^ght  upon 
England,  which  had  already  secured  most  of  the  reforms  desired 
by  the  French,  and  upon  Spain,  where  the  bulk  of  the  people 
were  entirely  submissive  to  church  and  king.  But  in  the  Nether- 
lands, in  western  Germany  and  in  northern  Italy,  countries  which 
had  attained  a  degree  of  civilization  resembling  that  of  France, 
where  the  middle  and  lower  classes  had  grievances  and  a^irations 
not  very  different  from  those  of  the  French,  the  effect  was  pro- 
found. Fear  of  rev<^ution  at  home  was  one  of  the  motives 
which  led  omtinental  sovereigns  to  attack  rev^ution  in  France. 
Their  incoheroit  efforts  only  confirmed  the  Jacobin  supremacy. 
Wherever  the  victorious  French  extended  their  dominion,  they 
remoddloi  institutions  in  the  Frendi  numna.  Their  sway 
proved  so  <^pressive  that  the  very  classes  which  had  welcomed 
them  with  most  fervour  soon  came  to  long  for  their  expulsion. 
But  revolutionary  ideas  kept  their  charm.  Under  Napoleon  the 
essential  part  of  the  changes  made  by  the  Republic  was  preserved 
in  these  countries  also.  Moreover  the  effacement  of  old 
boundai%3,  the  overthrow  of  ancestral  governments,  and  the 
invocat!  pn,  however  hollow,  of  the  sovereignty  of  the  people, 
awoke  ^lational  feeling  which  had  slumbered  long  and  prepared 
the  s*1hggle  for  national  union  and  independence  in  the  19th 
cent^]^. 

Set.  also  France,  sections  History  and  Law  and  InsHtnHons. 
--*--  leading  figures  in  the  Revolution  see  their  biographies  under 


_  headings.  Particular  phases,  facts,  and  institutions  of 
the  period  are  also  separately  dealt  with,  jUsignats,  Con- 
vention, The  National,  Jacobins. 

BiBLiOGRAFHY. — The  MS.  authorities  for  the  history  of  the 
French  Revolution  are  exceedingly  copious.  The  largest  collection 
is  in  the  Archives  Nationales  in  Paris,  but  an  immense  number 
documents  are  to  be  found  in  other  collections  in  Paris  and  the 
provinces.  The  printed  materials  are  so  abundant  and  varied  that 
any  brief  notice  of  them  must  be  imperfect. 

The  condition  of  France  and  the  state  of  public  opinion  at  the 
beginning  of  the  Revolution  may  be  studied  in  the  printed  coUectionB 
of  Cahiers.  The  Cahiers  were  the  statements  of  grievances  drawn 
up  for  .the  guidance  Of  deputies  to  the  States-General  by  those  who 
had  dected  them.  In  e^^ry  baiUiage  and  sSnSchiussie  each  estate 
drew  up  its  own  cahier  and  the  cahiers  of  the  Third  Estate  were  con- 
densed from  separate  cahiers  drawn  up  by  each  parish  in  the  district. 
Thus  the  cahiers  of  the  Third  Estate  number  many  thousands,  the 
greater  part  of  which  have  not  yet  been  printed.  Among  the  collec- 
tions printed  we-jnay  mentioa  Les  Buitiont  et  ks  caltiers  de  Paris 


en  178Q,  by  C.  L.  Chassin  (4  vols.,  Paris,  1888) ;  Cahiers  iephiiiUes  tt 
doliances  des  paroissts  de  la  provinct  de  Maine,  by  A.  Bell^  and 
V.  Duchemin  (4  vols.,  Le  Mans,  1881-1S93);  Cahiers  de  doliances 
de  1789  dans  le  oipartemeTU  du  Pas-de-Calais,  by  H.  Loriquet  (2  vols., 
Arras,  1801};  Cahiers  des  paroisses  et  communautSs  du  baiUiage 
d'Aithtn,  by  A.  Charmasse  (Autun,  1895).  New  collections  are 
printed  from  time  to  time.  A  more  general  collection  of  cahiers 
than  any  above  named  is  given  in  vols,  i.-vi.  of  the  Archives  parle- 
mentaires.  The  cahiers  must  not  be  read  in  a  spirit  of  absolute  faith, 
as  they  were  influenced  by  certain  models  circulated  at  the  time  of 
the  elections  and  by  popular  excitement,  but  they  remain  an  author- 
ity of  the  utmost  value  and  a  mine  of  information  as  to  old  France. 
Reference  should  also  be  made  to  the  works  of  travellers  who  visited 
France  at  the  outbreak  of  the  Revolution.  Among  these  Arthur 
Young's  Travels  in  France  during  the  years  1787,  1788  and  1789  {2 
vols..  Bury  St  Edmunds,  1792-1794)  are  j>ecuiiarly  instructive. 

For  the  history  of  the  Assemblies  during  the  Revolution  a  main 
authority  is  their  Procis  verbaux  or  Journals;  those  of  the  Con- 
stituent Assembly  in  75  vols.,  those  of  the  Legislative  Assembly  in 
16  vols.;  those  of  the  Convention  in  74  vols.,  and  those  of  the 
Councils  under  the  Directory  in  99  vols.  See  also  the  Archives  parle- 
mentaires  edited  by  J.  Mavidafand  E.  Laurent  (Paris,  1867,  and 
the  following  years) ;  the  Hisloire  parUmentaire  de  la  Revolution, 
by  P,  J.  B.  Buchez  and  P.  C.  Roux  (Paris,  1838),  and  the  Hisloire 
de  la  Rholution  par  deux  amis  de  la  liberlS  (Pans,  1792-1803). 

The  newspapers,  of  which  a  few  have  been  mentioned  in  the  text, 
were  numerous.  They  are  useful  chiefly  as  illustrating  the  ideas  and 
passions  of  the  time,  for  they  give  comparatively  little  information 
as  to  facts  and  that  little  is  peculiariy  inaccurate.  The  ablest  (rf 
the  Royalist  journals  was  Mallet  du  Pan's  Mercure  de  France. 
Pamphlets  of  the  Revolution  period  number  many  thousands. 
Such  pamphlets  as  Mounier's  Nouvelles  Observations  sur  les  £iats- 
GSnSraux  de  France  and  Siey^s's  Qu'est-ce  que  le  Tiers  Etat  had  a 
notable  influence  on  opinion.  The  richest  collections  of  Revolution 
^mphlets  are  in  the  Biblioth^ue  Nationale  of  Paris  and  in  the 
British  Museum. 

The  contemporary  memoirs,  &c.,  already  published  are  numerous 
and  fresh  ones  are  always  coming  forth.  A  few  of  the  best  known 
and  most  useful  are,  for  the  Constituent  Assembly,  the  memoirs  of 
Bailly,  of  Ferridres,  of  Malouet.  The  Correspondence  of  Mirabeau 
vrith  the  Count  de  la  March,  edited  by  Bacourt  (3  vols.,  Paris,  1851), 
is  especially  valuable.  Dumont's  Recollections  of  Mirabeau  and 
the  Diary  and  Letters  of  Gomemewr  Morris  give  the  impressions  of 
foreigners  with  peculiar  advantages  for  observing,  For  the  Legi»> 
lative  Assembly  and  the  Convention  the  memoirs  of  Madame- 
Roland,  of  Bertrand  de  Molleville,  of  Barbaroux,  of  Buzot,  of  Louvet, 
of  Dumouriez  are  instructive.  For  the  Directory  the  memoirs  of 
Barras,  of  La  R6velli^  L^peaux  and  of  Tliibaudeau  deservemention. 
The  memoirs  of  Lafayette  are  useful.  Those  of  Talleyrand  are 
singularly  barren,  the  result,  no  doubt,  of  deliberate  suppression. 
The  memoirs  of  the  martmise  de  La  Rochejacquelein  are  important  for 
the  war  of  La  Vendfe.  The  most  notable  Jacobins  have  seldom  left 
memoirs,  but  the  works  of  Robespierre  and  St  Just  enable  us  to  form 
a  clearer  conception  of  the  authors.  The  correspondence  of  the 
count  of  Mercy-Ai^enteau,  the  imperial  ambassador,  with  Joseph  II. 
and  Kaunitz,  and  the  correspondence  of  Mallet  du  Pan  with  the  court 
of  Vienna,  are  also  instructive.  But  the  contemporary  literature  of 
the  French  Revolution  requires  to  be  read  in  an  unusually  critical 
spirit.  At  no  other  histoncal  crisis  have  passions  been  more  fiercely 
excited;  at  none  have  shameless  disregard  of  truth  and  blind 
credulity  been  more  common. 

Among  later  worlra  based  on  these  original  materials  the  first 
place  belongs  to  general  histories.  In  French  Louis  Blanc's  Histoire 
de  la  KSvolution  (12  vols.,  Paris,  1847-1862),  and  Michelet's  Histoire 
de  la  Revolution  Frangaise  (9  vols.,  Paris,  1847-1853),  are  the  most 
elaborate  of  the  older  works.  Michelet's  book  is  marked  by  great 
eloquence  and  power.  In  H.  Taine's  Origines  de  la  France  contem- 
poraine  (Paris,  1876-1894)  three  volumes  are  devoted  to  the  Revolu- 
tion. They  show  exceptional  talent  and  industry,  but  their  value 
is  impaired  by  the  spirit  of  system  and  by  strong  prepossessions. 
F.  A.  M.  Mignet's  Htstoire  de  la  RSvolulion  Fran^atse  (2  vols.,  Paris, 
1861),  short  and  devoid  of  literary  charm,  has  the  merits  of  learning 
and  judjgment  and  is  still  useful.  F.  A.  Aulard's  Histoire  politique 
de  la  RholuOon  Franffiise  (Paris,  1901)  is  a  roost  valuable  precis  of 
political  histoiy,  based  on  deep  knoiriedge  and  lucidly  set  forth, 
although  not  free  from  bias.  The  volume  on  the  Revolution  in 
Lavisse  and  Rambaud's  Histoire  efnirale  de  VEurope  (Paris,  1896) 
is  the  work  of  distinguished  scholars  using  the  latest  information. 
In  English,  general  histories  of  the  Revolution  are  few.  Carlyle's 
famous  work,  published  in  1837,  is  more  of  a  prose  epic  than  a 
history,  omitting  all  detail  which  would  not  h^iten  the  imaginative 
effect  and  tinged  by  all  the  favourite  ideas  of  the  author.  Some 
fifty  years  later  H.  M.  Stephens  published  the  first  {1886)  and  second 
(1893)  volumes  of  a  History  <^Jke  French  Revolution.  They  are 
marked  by  solid  learning  and  c^aln  much  information.  Volume 
viii.  of  the  Cambridge  Modem  History,  published  in  19O4,  contains  a 
general  survey  of  tak  Revolution. 

The  most  notable  German  work  is  H.  von  Sybel's  Geschichte  der 
RevoluHonsKit  (S  vob,.  Stuttgart,  i853-i879}>    It  is  strongest  in 
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those  part*  which  relate  to  tittcmatioiial  affairs  and  foreign  policy. 
Tiiere  is  an  English  translation. 

None  of  the  general  histories  of  the  Revolution  above  named  is 
really  satisfactory.  The  immense  mass  of  material  has  not  yet  been 
thoroughly  sifted;  and  the  passions  of  that  age  still  disturb  the 
judgment  of  the  historian.  More  successful  have  been  the  attempts 
to  treat  particular  aspects  of  the  Revolution. 

The  foreign  relations  of  France  duri^  the  Revolution  have  been 
most  ably  unravelled  by  A.  Sorel  in  L'Europe  et  la  Revolution  Fran- 
(aise  (8  vob.,  Paris,  1885-1901)  carrying  the  story  down  to  the 
settlement  of  Vienna.    Five  volumes  cover  the  years  1789-1799. 

The  financial  history  of  the  Revolution  has  been  traced  by  C. 
Gomel,  Histoire  financth-e  de  t'AssemblSe  Constiluante  (2  vols.,  Paris, 
1897),  and  R.  Stourm,  Les  Finances  de  I'Anden  RSgime  et  de  la 


•AoittUon  (a  vols.,  Pans,  1885). 

The  relations  of  Church  and  State  are  sketched  in  £.  Pressens^'a 
L'EeUse  «l  la  RlvoliUion  Franfoise  (Paris,  1889). 

The  general  tcsislation  of  the  period  has  been  discussed  by  Ph. 
Sagnac,  La  L6gisMiion  civUe  de  la^  RSvoluiion  Frangaise  (Paris,  189S). 
The  best  work  upon  the  social  life  of  the  period  is  the  Histoire  de 
la  sociitS  fransaise  sous  la  Rtoolution,  by  £.  and  J.  de  Goncourt 
(Paris,  1889).  For  milita^  history  see  A.  Duruy,  VAmUe  royale 
en  1789  (Paris,  1888) ;  E.  &  Hauterive,  VArmie  sous  la  Shehttion, 
1789^1794  (Paris,  1894) ;  A.  Chuquet,  Les  Guerres  de  la  RiwduUon 
(Paris,  1886,  &c.).  See  also  the  memoirs  and  biographira  of  the 
distinguished  soldiers  of  the  Republic  and  Empire,  too  numerous 
for  citation  here. 

Modern  lives  of  the  principal  actors  in  the  Revolution  are  numer- 
ous.  Amoi^  the  most  important  are  Minwires  de  Miraheau,  by 
L.  de  Montigny  f Paris,  1834);  Les  Mirabeau,  by  L.  de  Lom^me 

Saris,  1889-1891);  H.  L.  de  Lanzac  de  Laborie's  Jean  Joseph 
ounier  (Paris,  1889) ;  B.  Mallet's  Mallet  du  Pan  and  the  French 
Revolution  (London,  1902) ;  Robinet's  Danton  (Paris,  1889) ; 
Hamel's  Histoire  de  Robespierre  (Paris,  1865-1867)  and  Histoire  de 
Si-Just  (2  vols.,  Brussels,  i860);  A.  Bigeon,  Sieyis  (Paris,  1893); 
Memoirs  of  Camot,  by  his  son  (2  vols.,  Paris,  1861-1864). 

For  fuller  information  see  M.  Toumeux,  Les  Sources  biblio- 
graphimtes  de  Phistoire  de  la  RSaohUion  Fransaise  (Paris,  1898,  etc.), 
ana  BtHiogfaphie  de  rhistoire  de  Paris  pendant  la  Rholution  (Paris, 
1890,  etc.).  (F.  C.  M.) 

French  RepvUUan  CaUndar. — ^Among  the  changes  made 
dtiring  the  RevolutioD  was  the  substitutioii  of  a  new  calmdar, 
'  usually  called  the  revolutionary  or  rqiuUican  calendar,  for  the 
'prevaUing  Gregorian  sj^tem.  Something  of  the  sort  had  been 
suggested  in  1785  by  a  certain  Riboud,  and  a  definite  scheme 
had  been  promulgated  by  Pierre  Sylvain  Mar^cfaal  (1750-1803) 
in  his  Almanack  des  konnites  gens  (1788).  The  objects  which 
the  advocates  of  a  new  calendar  had  in  view  were  to  strike  a 


blow  at  the  clergy  and  to  divorce  all  calculations  .ol  ti)ne  from 
the  Christian  associations  with  which  they  were  loaded,  in  short, 
to  abolish  the  Christian  year;  and  enthusiasts  were  already 
speaking  of  "  the  first  year  of  liberty  "  and  "  the  first  year  of  the 
repiiblic  "  when  the  national  convention  took  up  the  matter  in 
>'^793*  "^hc  business  of  drawing  up  the  new  calendar  was  en- 
trusted to  the  president  of  the  committee  of  public  instruetion, 
Charles  Gilbert  Romme  (1750-1795),  who  was  aided  in  the  work 
by  the  mathematicians  Gaspard  Monge  and  Joa^h  Louis 
Lagrange,  the  poet  Fabre  d'Eglantine  and  others.  The  restilt 
of  their  labours  was  submitted  to  the.  convention  in  September; 
it  was  accepted,  and  the  new  calendar  became  law  on  the  5th 
<A  October  1793.  The  new  arrangement  was  regarded  as  begin- 
ning on  the  33nd  of  S^tember  1792,  this  day  being  chosen 
because  on  it  the  republic  was  prodabned  and  because  it  was 
in  this  year  the  day  of  the  autumnal  equinox. 

By  the  new  calendar  the  year  of  365  days  was  divided  into 
twelve  months  of  thirty  days  each,  every  month  being  divided 
into  three  periods  of  ten  days,  each  of  which  were  called  dicades, 
and  the  tenth,  or  last,  day  of  each  decade  being  a  day  of  rest. 
It  was  also  proposed  to  divide  the  day  on  the  decimal  systtMt 
but  this  arrangement  was  found  to  be  highly  inconvenient  and 
it  was  never  put  mto  practice.  Five  days  <^  the  365  still  re- 
mained to  be  dealt  with,  and  these  were  set  aside  for  national 
festivals  and  holidays  and  were  called  Sans-culottides.  They 
were  to  fall  at  the  end  of  the  year,  i.e.  on  the  five  days  between 
the  17th  and  the  21st  of  September  inclusive,  and  were  called 
the  festivals  of  virtue,  of  genius,  of  labour,  of  opinion  and  of 
rewards.  A  similar  course  was  adopted  with  regard  to  the 
extra  day  which  occurred  onoe  in  every  four  years,  but  the  first 
of  these  was  to  fall  in  the  year  III.,  i.e.  in  1795,  and  not  in  1796, 
the  leap  year  in  the  Gregorian  calendar.  This  day  was  set  apart 
for  the  festival  of  the  Revolution  and  was  to  be  the  last  of  the 
Sams-adiOUdes,  Each  period  ot  four  years  was  to  be  called  a 
Franciade. 

Some  discusfikm  took  place  about  the  nomenclature  of  the 
new  divisions  of  time.  Eventually  this  work  was  entrusted  to 
Fabre  d'£glantine,  who  gave  to  each  month  a  name  taken  from 
some  seasonal  event  therein.  Beginning  with  the  new  year  on 
the  22Qd  of  September  the  autumn  months  were  VendSmiaire, 
the  month  of  vintage,  Brumaire,  the  months  of  fog,  and  Frimaire, 


Ah  XL  ^ 
1793-1794- 

AnIU. 
1794-1795- 

An  IV. 
1795-1796. 

An  V. 
1796-1797.. 

An  Vi. 
1797-1798. 

Ak  VII. 
1798-1799- ' 

ANVin._ 
179^^-1800, 

An  IX. 
1 800-1801.  • 

I  VendSmiaire 
I  Brumaire  . 
I  Frimaire  . 
I  Nivfiee 
I  Pluvi6se  . 
I  Ventflse 
I  Germinal  . 
I  Floral 
I  Prairial 
I  Messidor  . 
I  Thermidor 
I  Fructidor  . 

22  Sept.  1793 
22  Oct. 
21  Nov.  „ 
21  D^.  „ 

20  Janv,  1794 

19  Fkvr.  „ 

21  Mars  „ 

20  Avr.  „ 
20  Mai  „ 
19  Juin  „ 
19  Juil.  „ 
18  Aofit  „ 

22  Sept.  1794 
22  Oct. 
21  Nov.  „ 
21  D6c.  „ 

20  Janv.  1795 

19  Fevr.  „ 

21  Mars  „ 

20  Avr.  „ 
20  Mai  „ 
19  Juin  „ 
19  Juil.  „ 
18  Aoflt  „ 

 y  

23  Sept;  1795 
23  Oct.  „ 
22  Nov.  ,, 
22  D6c.  „ 
21  Janv. 1796 
2oF6vr.  ,, 
21  Mars  „ 
20  Avr.  „ 
20  Mai      „  - 
19  Juin  „ 

19  Juil- 

18  Aoflt  „ 

22  Sept.  1796 
22  Oct.  „ 
21  Nov.  „ 
21  D4c  „ 

20  Janv.  1797 

19  F6vr.  „ 

21  Mars  „ 

20  Avr.  „ 
20  Mai  „ 
19  Juin  „ 
19  Juil.  „ 
18  Aoflt  „ 

22  Sept.  1797 
22  Oct,  „ 
21  Nov.  „ 
21  Dte.  „ 

20  Janv.  1798 

19  F6v. 

21  Mars  „ 

20  Avr.  „ 
20  Mai  ,, 
19  Juin  „ 

19  J  u'l- 

18  AoQt  „ 

22  Sept.  1798 

22  Oct. 

21  Nov.  „ 

21  D^.  „ 

20  Janv.  1799 

19  F6v.  „ 

21  Mars  „ 

20  Avr.  „ 
20  Mai  „ 
19  Juin  „ 
19  Juil.  „ 
18  AoQt  „ 

23  Sept.  1799 
23  Oct.  „ 
22  Nov.  „ 
22  Dkc.  „ 

21  Janv.  1800 

20  F6v.  „ 

22  Mars  „ 

21  Avr.  „ 
21  Mai  „ 
20  Juin  „ 
20  Juil.  „ 
19  AoQt  „ 

23  Sept.  1800 
23  Oct.  „ 
22  Nov.  „ 
22  „ 

21  Janv.  1801 

20  F6v.  „ 

22  Mars  „ 

21  Amr. 

21  Mai  ,, 
20  Juin  „ 
20  Juil.  „ 
19  AoUt  „ 

I  Sans-culottides 
6  „ 

17  Sept.  1794 

17  Sept.  1795 
22  „ 

17  Sept.  1796 

17  Sept.  1797 

17  Sept.  1798 

17  Sept.  1799 
22  .. 

18  Sept.  1800 

18  Sept.\l8oi 

AnX. 
J801-1803. 

An  :XI. 
1802-1803. 

AnXII. 
I 803-1804. 

An  XIII. 
I 804-1805. 

AnXIV.'-, 
1805. 

I  VcndSmi^re 

I  Brumaire     .  . 

I  Frimaire .... 

I  Nivfise  . 

I  Pluviflse  .... 

I  Ventdse  .... 

t  Germinal. 

1  Florlal  .... 

1  Prairial  .... 

I  Messidor          .  . 

1  Thermidor    .     .  . 

t  Fructidor     .    .  . 

23  Septembre  1801 
23  Octobre  „ 
22  Novembre  „ 
22  DScembre  „ 

21  Janvier  1802 

20  F^vrier  „ 

22  Mars  „ 

21  Avril  „ 
21  Mai  „ 
20  Juin  „ 
20  Jujfct 

19  Aoflt 

23  Septembre  1802 
23  Octobre  „ 
22  Novembre  „ 
22  D6cembre  „ 

21  Janvier  1803 

20  F6vrier  „ 

22  Mars  ,, 

21  Avril  „ 
21  Mai  „ 
20  Juin  „ 
20  Juillet  „ 
19  AoQt  „ 

24  Septembre  1803 
24  Octobre  „ 
23  Novembre  „ 
23  DScembre  „ 
22  Janvio-  1804 

21  FSvrier  „ 

22  Mars  „ 
21  Avril  „ 
21  Mai  „ 
20  Juin  „ 
20  JuiUlet  „ 
19  Aoflt  „ 

23  Septembre  1804 
23  Oaobre  „ 

22  Novembre  „ 

23  D£cembre  „ 

21  Janvier  1805 

20  F^vrier  „ 

22  Mars  „ 

21  Avril  „ 
21  Mai  „ 
20  Juin  „ 
20  Juillet 

19  AoQt  „ 

23  Septembre  1805 
23  Octobre  „ 
22  Novembre  „ 
22  D£cembre  „ 

I  Sans-culottidee  .  , 
6  . 

i8  Septembre  1802 

18  Septembre  1803 

23           .  ,  » 

18  Septembre  1804 

18  Septembre  1805 
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tile  month  of  frost.  The  winter  months  were  NMse,  the 
snowy,  Flunise,  the  rainy,  and  Vrntitse,  the  windy  month;  then 
followed  the  spring  months,  Germinal,  the  month  of  buds, 
Flortal,  the  month  of  ftowers,  and  Ptainal,  the  month  of  meadows ; 
and  lastly  the  summer  months,  Messidor,  the  mont]i  of  reaping, 
Thermidor,  the  month  of  heat,  mdFructidor,  the  month  of  fruit. 
To  the  days  Fabre  d'£glantine  gave  names  which  retained  the 
idea  of  their  numerical  order,  catling  them  Primedi,  Duodi,  &c., 
the  last  day  of  the  ten,  the  day  of  rest,  being  named  D6cadi. 
The  new  order  was  soon  in  force  in  France  and  the  new  method 
was  employed  in  all  public  documents,  but  it  did  not  last  many 
years.  In  September  1805  it  was  dedded  to  restore  the  Gregorian 
calendar,  and  the  republican  one  was  officially  discontinued 
on  the  xst  of  January  1806. 

It  inll  easily  be  seen  that  the  connecting  fink  between  the  cAd  and 
the  new  calendars  is  very  slight  indeed  and  that  the  expression  of 
a  date  in  one  calendar  in  terms  of  the  other  is  a  matter  ot  some  diffi- 
culty. A  simple  method  of  doinjf  this,  however,  is  afforded  by  the 
table  on  the  preceding  paget  which  is  taken  from  the  article  by  J. 
Dubourdieu  in  La  Grande  EncyclopSdie^ 

Thus  RobesfMcrre  was  executed  on  10  Thermidor  An  II.,  i.e.  the 
a8th  of  July  1794.  The  insurrection  of  12  Germinal  An  III.  took 
place  on  the  ist  of  April  1795.  The  famous  18  Brumaire  An  Vllt. 
tell  on  the  oth  ^  November  1799,  and  the  coup  d'itai  ot  18  Fructidor 
An  V.  on  the  4th  of  September  1797. 

For  a  complete  concordance  of  the  Gregorian  and  the  republican 
calendars  see  Stolcvis,  Manuel  d'histoire,  tome  lii.  (Leiden,  1889) ; 
also  G.  ^n^ain.  "  Le  Cakndrier  r^blicain,"  in  La  S£volutum 
P^anffidse  for  X8S4-1885.  (A.  W.  H.*) 

FRENCH  REVOLimONART  WARS  (1793-1800),  the  general 
name  for  the  first  part  of  the  series  of  French  wars  which  went  on 
continuously,  except  for  some  local  and  temporary  cessations 
of  hostilities,  from  the  declaration  of  war  ag^ainst  Britain  in  1793 
to  the  final  overthrow  of  Napoleon  in  1815.  The  most  important 
of  these  cessations — viz.  the  peace  of  1801-1803 — closes  the 
"  Rev<^utionary  "  and  opens  the  "  Napoleonic  "  era  of  land 
warfare,  for  which  see  Napoleonic  Campaigns,  Penhtsvlak 
Was.  and  Waterloo  Campaign.  The  naval  history  of  the  period 
is  divided  somewhat  differently;  the  first  period,  treated  below, 
is  1792-X799;  for  the  seccmd,  1799-^815,  see  Napoleonic 
Campaigns. 

France  dedared  war  on  Austria  on  the  20th  of  April  1792. 
But  Prussia  and  other  powers  had  allied  themselves  with  Aiastria 
in  view  of  war,  and  it  was  against  a  coafition  and  not  a  single 
power  that  France  found  herself  pitted,  at  the  moment  when  the 
"emigration,"  the  ferment  of  the  Revolution,  and  want  of 
material  and  of  funds  had  thoroughly  disorganized  her  army. 
The  first  engagements  were  singularly  disgraceful.  Near  Lille 
the  Frradi  soldiers  fled  at  si^^t  of  the  Austrian  outposts,  crying 
Nous  sommes  Irakis,  and  murdered  their  general  (April  29). 
The  commandeiB-in-chief  of  the  armies  that  were  formed  became 
one  after  another  "  subjects  and  before  a  serious  action  had 
been  fought,  the  three  armies  of  Rochambeau,  Lafayette  and 
LUckner  had  resolved  themselves  into  two  commanded  by 
Dumouriez  and  Kellermann.  Thus  the  disciplined  soldiers  of  the 
Allies  had  t^parently  good  reason  to  consider  the  campaign 
before  them  a  military  promenade.  On  the  Rhine,  a  combined 
army  of  Prussians,  Anstrians,  Hessians  and  emigres  under  the 
duke  of  Brunswick  was  formed  for  the  invasion  of  France,  flanked 
)ty  two  smaller  armies  on  its  right  and  left,  all  three  being  under 
/the  supreme  command  of  the  king  of  Prussia.  In  the  Netherlands 
the  Austrians  were  to  besiege  UUb,  and  in  the  south  the  Fied- 
montese  also  took  the  field.  The  fir^t  step,  taJten  against 
Brunswick's  advice,  was  the  issue  Qu^  35]  oi  a  proclamation 
which,  couched  in  terms  in  the  last  degree  ofiosive  to  the  French 
nation,  generated  the  spirit  that  was  .afterwards  to  find  ex- 
pression in  the  "  armed  nation  "  of  1793-4,  and  sealed  the  fate 
of  Louis  XVI.  The  duke,  who  was  a  model  sovereign  in  his  own 
principality,  sympathized  with  the  constitutional  side  of  the 
Revolution,  while  as  a  soldier  he  had  no  confidence  in  the  success 
of  the  enterprise.  After  completing  its  preparations  in  the 
leisurely  manner  of  the  previotis  generation,  his  army  crossed 
the  French  frontier  on  the  19th  of  August.  Longwy  was  easily 
<^ptur^;'imd  the  AOies  slowly  mardied  on  to  Verdun,  which 


was  more  indefensible  even  than  Longwy.  The  commandant, 
Colond  Beaurepaire,  shot  himself  in  despair,  and  the  place 
suirendered  on  the  3rd  of  Septembcv.  Brunswick  now  began  fab 
march  on  Paris  and  approached  the  d^es  <it  the  Argonne. 
But  Dumouries,  who  had  been  training  his  raw  troops  at 
Valenciennes  in  constant  small  engagements,  with  the  purpose 
of  invading  Belgium,  now  threw  himself  into  tbe  Argonne  by  a 
rapid  and  daring  flank  march,  almost  imder  the  eyes  of  the 
Prussian  advanced  guard,  and  barred  the  Paris  road,  summoning 
Kellermann  to  his  assistance  from  Metz.  The  latter  moved  but 
slowly,  and  before  he  arrived  the  northern  part  of  tbe  line  of 
defence  had  been  forced.  Dumouriez,  undaunted,  changed  front 
so  as  to  face  north,  with  his  right  wing  on  the  Argonne  and  his 
left  stretching  towards  Ch&lons,  and  -14  this  position  Kellermann 
joined  him  at  St  Mmehould  on  the  x  9th  of  September. 

Brunswick  meanwhile  had  passed  the  northern  defiles  and  had 
then  swung  round  to  cut  off  Dumouriez  from  Ch&lons.  At  the 
moment  when  the  Prussian  manoeuvre  was  nearly  vk/jny 
completed,  Kellnmann,  commanding  in  Dumouriez's 
momentary  absence,  advanced  his  left  wing  and  took  up  a  posi- 
tion between  St  Menehould  and  Valmy.  The  result  was  the 
world-renowned  Cannonade  of  Valmy  (September  20,  1792). 
Kellermann's  infantry,  nearly  all  regulars,  stood  steady.  The 
French  artfllery  justified  its  reputation  as  the  best  in  Europe, 
and  eventually,  with  no  more  than  a  half-hearted  infantry 
attack,  the  duke  broke  off  the  action  and  retired.  This  trivial 
engagement  was  the  tuming-pcnnt  of  the  campaign  and  a  land- 
mark in  the  world's  history.  Ten  days  later,  without  firing 
another  shot,  the  invading  army  began  its  retreat.  Dumouriez's- 
pursuit  was  not  seriously  preyed;  he  occupied  himself  chiefly 
with  a  series  of  subtle  and  curious  negotiations  which,  with  Lh* 
general  advance  of  the  French  troops,  brou^t  about  the  com- 
plete withdrawal  of  the  enemy  from  the  soil  of  France. 

Meanwhile,  the  French  forces  in  the  south  had  driven  back 
the  Piedmontese  and  had  conquered  Savoy  and  Nice.  Another 
French  success  was  the  daring  expedition  into  Germany 
made  by  Custine  from  Alsace.  Custine  captured  Mainz  ""Pf" 
itself  on  the  21st  of  October  and  penetrated  as  far  as  Frankfurt. 
In  the  north  the  Austrian  siege  of  Lille  had  comfdetely  failed, 
and  Dumouriez  now  resumed  Ma  interrupted  adieme  for  the 
inva^on  of  the  Ketheriands.  His  forward  movement,  made  as 
it  was  late  in  the  season,  surprised  the  Austrians,  and  he  diq;>osed 
of  enormously  superior  forces.  On  the  tith  <rf  November  he  won 
the  first  great  victory  of  the  war  at  Jemappes  near  Mons  and,  this 
time  advancing  boldly,  he  overran  Uie  whole  countiy  from  Namur 
to  Antwerp  within  a  month. 

Such  was'  the  prelude  <tf  what  is  called  the  "  Great  War  "  in 
England  and  the  "  £pop^  "  in  France.  Before  going  fnrther 
it  is  necessary  to  summarize  the  special  features  of  the  French 
army — in  leadership,  discipline,  tactics,  organization  and  move* 
ment — which  made  these  campaigns  the  ardictype  of  moAem 
warfare. 

At  the  outbreak  of  the^  Revolution  the  French  army,  like  other 
armies  in  Europe,  was  a  "  voluntary  "  long-service  army,  augmented 
to  some  extent  in  war  by  drafts  of  militia. 

One  of  tbe  first  problems  that  the  Constituent  Assembly  took 
upon  itself  to  solve  was  the  nationalization  of  this  strtcttv  royal  and 
professional  force,  and  as  early  as  October  1789  the  word 

Conscription  "  was  heard  in  its  debates.  But  it  was 
decreed  nevertheleas  that  free  enlistment  alone  befitted  ^^/^, 
a  free  people,  and  the  regular  army  was  left  unaltered 
in  form.  However,  a  National  Guard  came  into  existence  side  by 
aide  with  it,  and  the  history  of  French  army  organization  in  the 
next  few  years  is  the  history  of  tbe  fusion  of  these  two  elements. 
The  first  stcft,  as  r^aMs  the  regular  army,  was  the  abolition  of 
proprietary  rights,  the  serial  numbering  01  regiments  throughout 
the  Army,  and  the  disbandment  of  the  2£aiison  du  roi.  The 
next  was  tbe  promotion  desennng  soldiers  to  fill  the  numerous 
vacancies  caused  by  the  emigration.  Along  with  these,  however, 
there  came  to  the  surface  many  incompetent  leaders,  favourites  in 
the  political  clubs  of  Paris,  &c.,  and  the  old  strict  discipline  became 
impossible  owing  to  the  frequent  intervention  of  the  civil  authorities 
in  matters  affecting  it,  the  denunciation  of  generals,  and  especially 
the  wild  words  and  wild  behaviour  of  "  Volunteer  "  (embodied 
national  guard)  battalions. 

When  war  came,  it  was  soon  found  that  the  regulars  had  faUen 
too  low  in  numbers  and  that  the  national  guard  demanded  too  high 
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Siy,  to  »dmit  of  develophi^  the  expected  field  stren^h.  Arms, 
scipline,  training  alike  were  wanting  to  the  new  levies,  and  the 
re[Hifse  of  Brunswick  was  effected  by  manceuvring  and  fighting  on 
the  old  lines  and  chiefly  with  the  old  artny.  The  cry  of  ia  pairie 
en  danger,  after  giving,  at  the  crisis,  the  highest  moral  support  to 
the  troops  in  the  front,  dwindled  away  after  victory,  and  the  French 
government  contented  itself  with  the  half-measures  that  had, 
appBiently,  sufficed  to  avert  the  periL  More,  when  the  armies  went 
into  winter  quarters,  the  Volunteers  daimed  leave  of  absence  and 
went  home. 

But  in  the  spring  of  1793,  confronted  by  a  far  more  serioiu  peril, 
the  government  took  strong  measures.  Universal  liability  was 
asserted,  and  passed  into  law.  Yet  even  now  whole  classes  obtained 
exemption  and  the  rq;ht  of  substitution  as  usual  forced  the  burden 
of  service  on  the  poorer  classes,  so  that  of  the  100,000  men  called 
on  for  the  regular  army  and  200,000  for  the  Volunteers,  only  some 
180,000  were  actually  raised.  Desertion,  generally  regarded  as  the 
curse  of  professional  armies,  became  a  conspicuous  vice  of  the 
defenders  of  the  Republic,  except  at  moments  when  a  supreme  crisis 
called  forth  supreme  devotion — moments  which  naturally  were 
more  or  less  prolonged  in  proportion  to  the  gravity  of  the  situation. 
Thus,  while  it  almost  disappeared  in  the  great  effort  of  1 793-1 794, 
when  the  armies  sustained  bloody  reverses  in  distant  wars  of  conquest, 
as  in  1799,  it  prompth^  rose  ^;ain  to  an  alarming  height. 

While  this  unsatisfactory  general  levy  was  being  made,  defeats, 
defections  and  invawon  in  earnest  came  in  rapid  succession,  and  to 
UmlvmMl  almost  desperate  emet^ency,  the  ruthless 

g^/gg  Committee  of  Public  Safety  sprang  into  existence.  "  The 
o/ttc  ^^yy  is  to  be  universal.  Unmarried  citizens  and  widowers 
**Ammi'  without  children  of  ages  from  18  to  25  are  to  be  called  up 
first,"  and  450,000  recruits  were  immediately  obtained  by 
this  single  act.  The  complete  amalgamation  of  the  regular 
and  volunteer  units  was  decided  upon.  The  white  uniforms  of  the  line 
gave  place  to  the  blue  of  the  National  Guard  in  all  arms  and  services. 
The  titles  of  officers  were  chanrad,  and  in  fact  every  relic  of  the  old 
r^me,  save  the  inherited  solidity  of  the  old  regular  battalions,  was 
swept  away.  This  rough  combination  of  line  and  volunteers  tberefore 
— for  the  Amalgam  was  not  officially  bi^n  until  1794 — must  be 
understood  when  we  refer  to  the  French  ann^  of  Hondsdioote 
or  of  Wattignies.  It  contained,  by  reason  of  its  universality  and  also 
because  men  were  better  off  in  the  army  than  out  of  it — if  they  stayed 
at  home  they  went  in  daily  fear  of  denunciation  and  the  guillotine — 
the  best  elements  of  the  French  nation.  To  some  extent  at  any  rate 
the  political  arrivistes  had  been  weeded  out,  and  though  the  informer, 
here  as  elsewhere,  struck  unseen  blows,  the  mass  of  the  army  gradually 
evolved  its  true  leaders  and  obeyed  them.  It  was,  therefore,  an  army 
of  individual  citizen-soldiers  of  the  best  ^pe,  welded  by  the  enemy  s 
fire,  and  consdous  of  its  own  solidarity  in  the  midst  <n  the  Revolu- 
tionary chaos. 

After  1794  the  system  underwent  but  little  radical  change  until 
the  end  of  the  Revolutionary  period.  Its  raiments  grew  in  military 
value  month  by  mondi  and  attained  their  highest  level  in  the  great 
campa^n  of  1796.  In  1795  the  French  forces  (now  all  styled 
National  Guard)  consisted  of  531,000  men,  of  whom  333,000  were 
infantry  (100  3-battalion  demi-brigades),  97,090  light  infantry 
(30  demi-briraoes),  29,000  artillery,  20,000  engineers  and  50,000 
cavalry.  This  novel  army  developed  novel  fighting  methods, 
above  all  in  the  infantry.  This  arm  had  just  received  a  new  drill- 
book,  as  the  result  of  a  prolonged  controversy  (see  Infantry) 
between  the  advocates  of "  hoes  "  and  "  columns,"  and  this  drill-book, 
while  retainiiHE  the  principle  of  the  line,  set  controversy  at  rest  by 
admitting  battalion  columns  of  attack,  and  movements  at  the 
"  quick  (100-120  paces  to  the  minute)  instead  of  at  the  "  slow  " 
march  C76).  Onthesetwoprescription8,ignoringtherest,tlMpractical 
troop  leadere  built  up  the  new  tactics  little  by  little,  and  almost  un- 
consciously. The  process  of  evolution  cannot  be  stated  exactly,  for 
the  officers  learnea  to  use  and  even  to  invent  now  one  form,  now 
another,  according  to  ground  and  circumstances.  But  the  main 
stream  of  progress  is  easily  distinguishable. 

The  earlier  battles  were  fought  more  or  less  according  to  the  drill- 
book,  partly  in  line  for  fire  action,  partly  in  column  for  the  bayonet 
attack.  But  line  movements  required  the  most  accurate 
"''^*  drill,  and  what  was  attainable  after  years  of  practice 
mth  regulars  moving  at  the  stow  march  was  wholly  impossible 
for  new  levies  moving  at  I30  paces  to  the  minute.  When,  therefore, 
the  line  marched  off,  it  broks  up  into  a  shapeless  swarm  of  individual 
firers.  This  was  the  form,  if  form  it  can  be  called,  of  the  tactics  of 
1793 — "  horde-tactics,"  as  they  have  quite  justly  been  called — and 
a  few  such  experiences  as  that  of  Hondschoote  sufficed  to  suggest  the 
need  of  a  remedy.  This  was  found  in  keeping  as  many  troops  as 
possible  out  of  the  firing  line.  From  1 794  onwards  the  latter  becomes 
thinner  and  thinner,  and  instead  of  the  drill-book  form,  with  half  the 
army  firing  in  line  (practically  in  hordes)  and  the  other  half  in  support 
in  columns,  we  find  the  rear  fines  becoming  more  and  more  important 
and  numerous,  till  at  last  the  fire  of  the  leading  line  (skirmishers) 
becomes  insignificant^  and  the  decision  rests  with  the  bayonets 
of  the  "closed  masses  in  rear.  Indeed,  the  latter  often  used  mixed 
line  and  column  formations,  which  enabled  them  not  only  to  charge, 
but  to  fire  close-order  volleys — absolutely  regardless  of  the  skirmishen 
in  front.  In  other  words,  uie  bravest  and  coolest  mariesmen  were  let 


loose  to  do  what  damage  they  oould,  and  the  rest»  nassed  in  close 
order,  were  kept  under  the  control  of  their  offi<xrs  and  only  exposed 
to  the  dissolving  influence  of  the' fight  when  the  moment  arrived'to 
deliver,  whether  by  fire  or  by  shock,  the  decisive  blow. 

The  cavalry  underwent  little  change  in  its  organization  and  tactics, 
which  remained  as  in  the  drill-books  founded  on  Frederick's  practice. 
But  except  in  the  case  of  the  hussars,  who  were  chiefly  - 
Alsatians,  it  was  thoroiq^hly  disorganized  by  the  emigra-  Tl^^ 
tion  or  e»cution  of  the  nobles  who  had  ofiicered  it,  and  ^^g^L 
for  loi^  it  was  incapable  of  facir^  the  hostile  squadrons  '"W™^"™* 
in  the  open.  Still,  its  elements  wero  good,  it  was  fairly  well  trained, 
and  mounted,  and  not  overwhelmed  with  national  guard  drafts,  and 
like  the  other  arms  it  duly  evolved  and  obeyed  new  leaders. 

In  artillery  matters  this  period,  1792-1766,  marks  an  important 
progress,  due  above  all  to  Gribeauvaf  iq.s.}  and  the  two  du  Teils, 
Jean  Pierre  (1722-1794)  and  Jean  (17^3-1820)  who  were  Napoleon's 
instructors.  The  change  was  chiefly  in  organization  and  equipment 
— the  great  tactical  development  01  the  arm  was  not  to  come  until 
the  time  of  the  Grande  ArmSe — and  may  be  summarized  as  ^e 
transition  from  battalion  guns  and  reserve  artillery  to  batteries  <A 
"  horse  and  field." 

The  engineers,  like  the  artillery,  were  a  technical  and  non-noble 
corps.  _  They  escaped,  therefore,  most  of  the  troubles  of  the  Revolu- 
tion— indeed  the  artillery  and  engineer  officers,  Napoleon  and  Carnot 
amongst  them,  were  conspicuous  in  the  political  regeneration  of 
France — and  the  engineers  carried  on  with  little  change  the  traditions 
of  VaubanandCormootaingnefseeFORTlFiCATlONAND&EGECRAFT). 
Both  these  corps  were,  after  the  Revolution  as  before  it.  the  best  in 
Europe,  other  armies  admitting  their  superiority  and  following  their 
precepts. 

In  all  this  the  army  naturally  outgrew  its  old  "  linear  "  organiza- 
tion. Temporary  divisions,  called  for  by  momentary  necesnties, 
placed  under  selected  generals  and  released  from  the  detailed  super- 
vision of  the  commander-in-chief,  soon  became,  though  in  an  irregular 
and  haphazard  fashion,  permanent  organisms,  and  by  1796  the 
divisional  system  had  become  practically  universal.  The  next  step, 
as  the  armies  became  tewer  and  larger,  was  the  temporary  grouping 
of  divisions;  this  too  in  turn  became  permanent,  and  bequeathed 
to  the  military  wortd  of  to-day  both  the  army  corps  and  the  capable, 
self-reliant  and  enterprising  subordinate  generals,  for  whom  the 
old  linear  organization  had  no  room. 

This  subdivision  of  forces  was  intimately  connected  with  the 
general  method  of  making  war  adopted  by  the  "  New  French," 
as  their  enemies  called  them.  What  astonished  the  Allies  most 
of  all  was  the  number  and  the  velocity  the  Repub* 
licans.  These  improvised  armies  had  in  fact  nothing  to 
delay  them.  Tents  were  unprocurable  for  want  of  money, 
untransportable  for  want  of  the  enormous  number  of 
wagons  that  would  have  been  required,  and  also  un- 
necessary, for  the  discomfort  that  would  have  caused  wholesale 
desertion  in  professional  armies  was  cheerfully  borne  b^  the  men  of 
1793-1^9^.  Supplies  for  armies  of  thra  unheard-of  size  could  not 
be  camea  in  convoys,  aiul  the  French  soon  became  familiar  with 
"  tiving  on  the  country."  Thus  1793  saw  the  birth  of  the  modern 
system  of  war — rapidity  of  movement,  full  development  of  nation^ 
strength,  bivouacs  ana  requisitions,  and  force,  as  against  cautious 
manceuvring,  small  professional  armies,  tents  and  full  rations,  and 
chicane.  The  first  represented  the  deciston-compelling  spirit,  the 
second  the  spirit  of  risking  little  to  gain  a  little.  Above  all,  the 
decision-compellliu;  spirit  was  reinforced  by  the  presence  of  the 
emissaries  of  the  Committee  of  Public  Safety,  ^e  representatives 
on  mission  "  who  practically  controlled  the  guillotine.  There  were 
civil  officials  with  the  armies  of  the  Allies  too,  out  their  chief  function 
was  not  to  infuse  desperate  energy  into  the  military  operations,  but 
to  see  that  tbe  troops  did  not  maltreat  civilians,  buch  were  the 
fundamental  principles  of  the  "  New  French  "  method  of  warfare, 
from  which  the  warfare  of  to-day  descends  in  the  direct  line. 
But  it  was  only  after  a  painful  period  of  trial  and  error,  of  waste 
and  misdirection,  that  it  became  possible  for  the  French  army  to 
have  evolved  Napoleon,  and  for  Napoleon  to  evolve  the  principles  and 
methods  of  war  that  conformed  to  and  profited  to  the  utmost  by 
the  new  conditions. 

Those  campaigns  and  battles  of  this  army  which  are  described  in 
detail  in  the  present  article  have  been  selected,  some  on  account  ci 
their  historical  importance — as  producing  great  results;  others  from 
their  military  interest — as  typifying  and  illustrating  the  nature  of 
the  revolution  undergone  by  tne  art  ot  war  in  these  heroic  years. 

Caicfaigns  in  the  Netherlands 

The  year  1793  opened  disastrously  for  the  Republic.  As  a 
consequence  of  Jemappes  and  Valmy,  France  had  taken  the 
offensive  both  in  Belgium,  which  had  been  overrun  by 
Dumouriez's  army,  and  in  the  Rhine  countries,  whete  Custine 
had  preached  the  hew  go^I  to  the  sentimeatal  and  half- 
discontented  Hesuans  and  Mainzeis.  But  the  execution  of 
Louis  XVI.  raised  up  a  host  of  new  and  determined  enemies. 
England,  Holland,  Austria,  Pnissiaj  Spain  and  SarcUni?'  ftromptty] 
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foniied  the.F.V3.l^rCw{i^99-  ^tig^«4jP<>V)^<Kl  oat  Duwey  in  pro- 
fusion to  pay  and  equip  her  Allies'  land  armies,  and  berfielf  bogan 
the  great  strugg^  for  the  cozmnaod  pf  the  sea  (siee  SfaotU  Qfera- 

lions,,  b^w). 

In  the  Low.  Countries,  while  Dumouriez  was  begimung  his 
proposed  invasion  of  UoUaad,  Prince  Josiafi  of  Save-Cobuis, 

the  new  Austrian  conunasder  on  the  Ix)wer  Rhine, 
^^On*  .  advanced  wi^  ^'lOOo  men  from  the  region  of  Cdogne, 

and  drove  in  the  various  detachments  that  Dumouriez 
had  posted  to  cover  his  right.  The  Frendi  general,  thraeupon 
abandoned  his  advance  into  Holland,  and,  with  what  forces  he 
could  gather,  turned  towards  the  Meuse.  The  two  armies  met 
at  Neerwinden  C^.t.)  on  the  iSth  of  March  1793.  Dumouriez 
had  only  a  few  thousand  men  more  than  his  opponent,  instead 
of  the  enormous  superiority  he  had  had  at  Jemappes.  Thus  the 
enveloping  attack  could  not  be  repeated,  and  in  a  battle  on  equal 
fronts  the  old  generalship  and  the  old  armies  had  the  advantage. 
Dumouriez  was  thoroughly  defeated,  the  house  of  cards  collapsed, 
and  the  whole  of  the  French  forces  retreated  in  oonfusioa  to  the 
strong  line  of  border  fortresses,  created  by  Louis  XIV.  and 
Vauban.'  Dumouriez,  witnessing  the  failure  d  his  pfditical 
schemes,  dedared  against  the  Republic,  and  after  a  vain  attempt 
to  induce  his  own  army  to  follow  his  example,  fled  (April  5)  into 
the  Austrian  lines.  The  leadedess  R^ublicans  streamed  back 
to  Valenciennes.  There,  however,  they  found  a  general.  Picot 
(comte  de)  Dampierre  was  a  regimental  officer  of  the  old  army, 
who,  in  spite  of  his  vanity  and  extravagance,  possessed  real 
loyalty  to  the  new  order  of  things,  and  brilliant  personal  courage. 
At  the  darkest  hour  he  seized  the  reins  without  orders  and  witiiout 
reference  to  seniority,  and  began  to  reconstruct  the  force  and 
the  spirit  of  the  shattered  army  by  wise  administration  and 
dithytambic  proclamations.  Moreover,  he  withdrew  it  well 
behind  Valenciennes  out  of  mch  of  a  seomd  reverse.  The 
region  of  Dunkirk  and  Caaael,  the  camp  of  La  Madeleine  near 
Lille,  and  Bouchain  were  made  the  rallying  points  of  the  various 
groups,  the  principal  army  being  at  the  last-named.  But  the 
bk>w  of  Neerwinden  had  struck  deep,  and  the  army  was  for  long 
incapable  of  service,  what  with  the  general  distrust,  the  mis- 
conduct of  the  newer  battalions,  and  the  discontent  of  the  old 
white-coated  regiments  that  were  left  ragged  and  shoeless  to 
the  profit  of  the  "  patriot  "  corps.  "  Beware  of  giving  hemes 
to  the  *  Hussars  of  Liberty,' "  wrote  Camot,  "  ^  these  new 
corps  are  abominable." 

France  was  in  fact  defenceless,  and  the  opportunity  existed 
for  the  military  promenade  to  Paris  tlmt  the  allied  statesmen  had 
imagined  in  1792.  But  Coburg  now  ceased  to  be  a  purely 
Austrian  commuider,  for  one  by  pne  allied  contingents,  with 
instructions  that  varied  with  the  political  ^ms  of  the  various 
governments,  began  to  arrive.  Moreover,  he  had  his  own  views 
as  to  the  political  situation,  fearing  especially  to  be  the  cause  of 
the  queen's  death  as  Brunswick  had  been  of  the  king's,  and 
negotiated  for  a  settlement.  The  story  of  these  negotiations 
should  be  read  in  Chuquet's  Valenciennes — it  gives  the  key  to 
many  mysteries  of  the  campaign  and  shows  that  though  the 
revolutionary  spirit  had  already  passed  all  -understanding, 
enlightened  men  such  as  Coburg  and  his  cMef-of-stafi  Mack 
sympathized  with  its  first  effwts  and  thought  the  oonstitution 
of  X791  a  gain  to  humanity.  "  If  you  come  to  Paris  you  will 
find  80,000  patriots  ready  to  die,"  said  the  Fvutch  negotiators. 
"  The  patriots  could  not  reast  the  Austrian  regulars,"  replied 
Coburg,  "  but  I  do  not  propose  to  go  to  Paris.  I  desire  to  see 
a  stabld  government,-  with  a  chief,  king  or  other,  with  whom 
we  can  treat."    Soon,  however,  these  persopal  negotiations 

were  stopped  by  the  emperor,  and  the  idea  of.  restoring 
^S!'  ^^^^  France  became  little  more  than  a  pretext 
Amu.      for  a  general  intrigue  amongst  the  confederate  poifrera, 

each  seeking  to  aggrandiae  itself  at  France's  expense; 
"  If.you  wish  to  deal  with  thfl  French,"  observed  Dumouriez 
il«niicail]y  to  Coburg,  "  t«lk '  eonstitutifm.'  You  may  beat  them 
but  you  icaoiKtt.SHbdw  XhmJt*  ■.  And  their  . subjugstioo  wap 
biecoming  1699. :and. less  posaible  af^.^! days  -mnt.if^  and  m«i 
.4For.tih»f4tomjWQperBtiftnsi^inapiftS«)kWSA$irmF?;lOHWi4(R- 


talked  of  tbe  partition  of  Fi^iqce^  4  qvevtum  o£  the  moment 
like  the  partition  of  Poland— la.  p^tensioa  that  even  the  ^migr^s 
resentetj.  -       t,  •     .  .  . 

Coburg's  plan  of  campaign  was  limited  to  the  objects  acceptable 
to  all  the  Allies  alike.  Be  aimed  at  the  conquest  of  a  first-da^s 
fortress— Lille  or  Valendenne^ — and  chiefly  for  this  reason. 
War  meant  £0  the  burgher  of  Germany  and  the  Netherlands  a 
special  form  of  kauU  paiiUqtie  with  which  it  was  neither  his 
business  mx  his  inclination,  to  meddle.  He  had  no  more  com- 
punction, therefore,  in  selling  his  worst  goods  at  the  best  price 
to  the  army  commissaries  than  in  doing  so  to  his'  ordinary 
customers.  It  followed  that,  owii^  to  the  distance  between 
Vienna  and  Valenciennes,  and  the  exorbitant  prices  charged  by 
carters  and  horse-owners,  a  mere  concentration  of  Austrian 
troops  at  the  latter  place  cost  as  much  as  a  campai^,.and  the 
transport  expenses  rose  to  such  a  figure  that  Coburg's  first  duty 
was  to  find  a  strong  place  to  serve  as  a  market  for  the  country- 
side and  a  depot  for  the  supplies  purchased,  and  to  have  it  as 
near  as  possible  to  the  front  to  save  the  hire  of  vehicles.  As  for 
the  other  governments  which  Coburg  served  as  best  he  could, 
the  object  of  the  war  was  material  concessions,  and  it  would  be 
easy  to  negotiate  for  the  cession  of  Dunkirk  and  Valenciennes 
when  the  British  and  Austrian  colours  already  waved  there. 
The  Allies,  therefore,  instead  of  following  up  their  advantage  over 
the  French  field  army  and  driving  forward  on  the  open  Paris 
road,  set  their  faces  westward,  intending  to  capture  Valenciennes, 
Le  Quiesnoy,  Dunkirk  and  LiUe  one  after  the  other.. 

Dampierre  meanwhUei  grew  less  confident  as  jneqionsibility 
settled  upon  his  shoulders.-  Quite  unable  to  believe  that  Cobiug 
would  bury  himself  in  a  maze  of  dyers  ond  fortresses 
when  he  could  scatter  the  French  army  to  the  vfinds  ^vmha^ 
by  a  direct  advance,  he  was  disquieted. and  puasled  -r—j- 
by  the  Austrian  investment  of  Cood£.  Hiis  was 
f(^wed  by  skirmishes  around  Valendames,  so  unfavourable 
to  the  Fixnch  that  their  officers  felt  it  would  be  madness  to 
venture  far  beyond  the  support  oi  the  fortress  guas.  But  the 
rei»esentatives  on  mission  ordered  Dampierre,  who  was  re- 
organizing his  army  at  Bouchain,  to  advance  and  occupy  Famars 
camp,  east  of  Valenciennes,  find  soon  afterwards,  disregarding 
his  protests,  bade  him  relieve  Cond£  at  all  costs.  His  skiU, 
though  not  commensurate  with  his  personal  courage  and  devotion, 
sufficed  to  give  him  the  idea  of  attacking  Coburg  on  the  right 
bank  of  the  Scheldt  while  Clerfayt,  with  the  corps  covering  the 
si^of  Condi,  was  cm  the  left,  and  thajtto  tuni  against  Clerfayt 
— ^in  fact,  to  <4>eTate  on  interior  lines^Intt-  it  wa«  far  from  being 
adequate  to  the  task  of  beating  either  with  the  disheartened 
forces  he  commanded.  On  the,  ist  of  ;M9y,  wjbile  Clerfayt  was 
held  in  check  by  a  very  vigorous  demonstratioo,  Coburg^ 
positions  west  ot  Quifevrain  were  attacked  by  Dampierre  himself. 
The  French  won  some  local  successes  by  force  of  numbers  and 
surprise,  but  the  Allies  recovered  themselves,  thanks  chiefly  to 
the  address  and  skill  of  Cokniel  Mack.and.  drove  the  R^niblicans 
in  disorder  to  their  entrenchments.  Dampierre's  discouragement 
now  became  desperation.,and,  urged  on,  by  the  re[»esentatives 
(who,  be  it  said,  had  exposed  their  o^  lives  freely  enough  in 
the  action),  he  attacked  Clerfayt  on  the  ftth  at  Raismes.  The 
Xtoo^  foi^^t  far  betto*  in  the  woods  and  hamlets  west  of .  the 
Schddt  than  they  had  done  in  the  plains  to  the  east.  But  in 
the  heat  of  the  action  Dampierre,  becoming  agaiii  the  brilliant 
soldier  that  he  had  been  before  respoosibility  stifled  him,  risked 
and  lost  his  life  in  leading  a  storming  party,  and  his  men  retired 
sullenly^  though  this  time  in  good  order,  to  Valencienn^.  Two 
days  later  the  French  gave  up  the  open  field  and  retired  into 
V^enciennes.  Dampierre's  remains  were  by  a  vote  of  the 
Convention  ordered  to  be  deposited  in  the  Panthten.  But  he 
was  a  "  ci-devant  "  noble,  the  demagogues  denounced  him  as  a 
traitor,' and  the  only  honour  finally  paid'  to  the  man  who  bad 
tided  oyer  .the  weeks  of  gr^tfesli  danger,  was.  the  placing  of  iiis 
bust,  in  the  strange  company  of  those  of  fiiutns  and:i4arat,  in 
the  chamber  of  deputSia.'  1  -J   ,    '    -  ■  . 

AJli^t^ler_pa^se  foHoW^d,poburg  awaltittg  tlie  pritish  cohtin^nt 
uqder.'itite.  d}4fii«{''K!A!;lh>;ii4fl(>  tjS^.^^^  \i> 
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assimilate  the  rdnlorcements  of  oobscripts,  for  the  most  part 
"  undesirables,'^  who  now  arrived.  Mutiny  and  denundations 
augmented  the  confusion  in  the  French  camp.  Flan  of  campaign 
there  was  lu^,  saVe  a  resolution  to  sta^  at  Valenciennes  in  the 
hope  of  &tding  an  opportunity  of  relieving  Condd  and  to  create 
diversions  elsewhere  by  expeditions  from  Dunkirk,  LiUe  and 
Sedan.  These  of  course  came  to  nothing,  and  before  they  had 
■even  started,  Coburg,  resuming  the  offensive,  bad  stormed  the 
fines  of  Famars  (May  34)',  wheretqion  the  Ftench  army  retired 
to  Bouchain,  leaving  not  only  C(ttul£  ^  but  also  Valoiciennes  to 
resist  as  best  they  could.  The  central  point  cS  the  new  podtions 
about  Bouchain  was  called  Caesar's  Camp.  Here,  surrounded 
by  streams  and  marshes,  the  French  generals  thought  that  their 
troops  were  secure  from  Uie  rush  of  the  dreaded  Austrian  cavalry, 
and'  Mack  himself  shared  their  opinion. 

Custine  noW  took  command  of  the  abjectly  dispirited  army, 
the  fourth'  change  of  command  within  two  months.  His  first 
task  was  to  institute  a  severe  discipline,  and  his  prestige  was  so 
great  that  his  mere  tlsreat  of  death  sentences  for  offenders  pro^ 
duced  the  desked  effect.  As  to  operations,  he  wished  for  a 
concentration  of  all  pos^fole  forces  from  other  parts  of  the  frontier 
towards  Valendennes,  evcai  if  necessary  at  the  Cost  ol  sacrifidi^ 
his  own  c<mquest  of  Main2,  But  aftw  he  had  induced  thci  govem- 
ment  to  assent  to  this,  the  generals  of  the  numerous  other  armies 
refused  to  give  up  their  troops,  and  on  the  17th  of  Jime  the  idea 
was  abandoned  in  view  of  the  growing  s^rioiisness  of  the  Vend^an 
insurrection  (see  Vendue).  Custine,  therefore,  could  do  no  more 
than  continue  the*  Work  of  reorganization.  Military  operations 
were  few.  Coburg,  vi*o  had  all  this  time  succeeded  in  remaining 
concentrated,  now  found  himself  compelled  to  extend  leftwards 
towards  Flttndere,*  for  Custine  had  infused  some  energy  into  the 
acattoed  gpddps,  of  tbie '  R^ublicaofi  in  the  region  of  Doiiai, 
JLitte  and  Dnnkirit— and  during  this  re^te  the  Paris  Jacobins 
sent  to  the  guillotine  both  Custine  and  hb  successor  La  Marlidre 
before  July  was  ehded.  Both  were  **  ci-devant "  n<^es  and,  so 
far  as  is  ascertainable,  heithek'  was  guilty  of  anything  worse  than 
attempts  to  make  his  orders  respected  by,  and  himself  popular 
with,  the  soldiers.  By  this  time,  owing  to  the  innumerable 
denunciation^  and  arrestSjthe  coftfusion  in  the  Army  of  the  North 
ytBS  at  its  height,  and  no  further  attempt  was  made  either  to 
reUeve  Valenciennes  and  Condi,  or  to  press  forward  from  Lille 
and  Dunklrii..  Cond6,'^Starved  out  as  Coburg  desired,  capitulated 
on  the  loth  of  June,  ahd  the  Austrians,  who  had  done  their  work 
OS  soldiers,  but  wertf  fiHed  with  pity  for  their  suffering  and 
distracted-  enemies,  inarched  in  with  food  for  the  women  and 
children.  Valenciennes,  under  the  enogetic  General  Ferrand, 
hddout  btar^ly  until  the  fire  <rf  the  Allies  became 
^JJ^  jntolerabte^  amd  then  the  dvil  peculation  began  to 
Onun.  P*ot  trekchfery.  and  to  wear  the  Bourbon  cockade  in 
the  open  Street.  Feirand  and  the  representatives 
with  him  found  themselves  obliged  to  surrender  to  the  duke  of 
York,  viho  commanded  the  siege  torps,  ofl  the  28th  of  July, 
after  rejecting  the  first  draft  of  a  capitulation  sent  in  by  the 
duke  and  threatening  t6  continue  the  defence  to  the  bitter  end. 
Impossible  as  this  was  known  to  be — ^for  Valenciennes  seemed 
to  have  become-  a  royalist  town — Ferrand's  soldierly  bearing 
carried  the  day,  and  honourable'  terms  were  arranged.  The 
duke  even  offered  to  assist  the  garrison  in  represung  disorder. 
Shortly  after  this  the  wreck  of  the  field  army  -was  fotced  to 
evacuate  Caesar's  Camp  after  &a  unimportant  action  (Aug.  7-8) 
and  retired  on  Arras.  By  this  they  gave  up  the  direct  defence 
of  the  Paris  road,  but  placed  themselves  In  a  "  flank  position  " 
relativdy  to  it,  And  secured  to  themselves  the  resources  and 
reinforcements  avaflable  in  the  region  ot  Dunkiri:  -  Lille. 

*  Coburf  r^iained  frcHn  a  r^lar  siege  of  Condk.  He  wished  to 
eain  po&sesstQn  of  the  fortress  in  a  defeasible  state,  intending  to  use 
It  as  hU  own  depot  later  in  the  year.  He  therefore  reduced  it  by 
fejnine.  During  die  siege  of  Valenciennes  the  AUiea  appear  to  have 
been  supplied  f rem  Mens. 

*  Hencetorth  to  the  end  of  17^  both  armies  were  more  or  less 
"  in  cordon,'"'the  cordon  possessuw  greater  or  less  density  at  any 
particular  moment  or  |Jlace,  accorauig  to  the  inimediate  i^teniSona 
of  ^e  itopecBve  ebmmahdua  atfd'the-geoentl  mHitary  sltnatloii. 


Houchain  and  Cambral,  lAodrec^  and  Le  Qnesnk^,  were  left 

to  their  own  garrisons. 

V^th  this  ended  the  second  episode  of  the  amazing  campaign 
of  1793.  Military  operations  were  few  and  q>asmodic,  on  the 
one  dde  becauiie  the  Allied  statesmen  were  leas  concmted  with 
the  nebulous  common  object  of  restoring  order  in  France  than 
with  their  several  schemes  of  aggrandisement,  on  the  other 
owing  to  the  almost  incrediUe  confusion  of  France  under  the 
regime  of  Dan  ton  and  Marat.  Hie  third  episode  shows  little 
or  no  change  in  the  force  and  direction  of  the  allied  efforts,  but 
a  very  great  change  in  France.  Tlioroughly  roused  by  ^saster 
and  now  dominated  by  the  furious  and  bloodthirsty  energy  of 
the  terrorists,  the  French  people  and  armies  at  last  set  before 
themselves  clear  and  definite  objects  to  be  pursued  at  all  costs. 

Jean  Nicolas  Houchard,  the  next  ofl&cer  appointed  to  command, 
had  been  a  heavy  cavalry  trocar  in  the  Seven  Years'  War.  His 
face  bore  the  scars  of  wounds  received  at  Minden,  and  ^^^^^^ 
his  bravery,  his  stature,  his  bold  &nd  fierce  manner, 
his  want  of  education,  seemed  to  all  to  betoken  the  ideal  sans- 
culotte general.  But  he  was  nevertheless  incapable  of  leading 
an  army,  and  iuuming  this,  carefully  conformed  to  the  advice 
of  his  staff  officers  Berthelmy  and  Gay^Vemon,  the  latter  of 
whom,  an  exceptionally  capable  officer,  had  been  Custine's  chief 
of  staff  and  was  consequently  under  suspicion.  At  one  moment, 
indeed,  operations  had  to  be  suspended  altogether  because  his 
papers  were  seized  by  the  civil  authorities,  and  amongst  them 
were  iall  the  confidential  memoranda  and  maj)s  required  for 
the  business  of  headquarters.  It  was  the  darkest  hour.  The 
Vend^ans,  the  people  of  Lyons,  Marseilles  and  Toulon,  were  in 
open  and  lutherto  successful  revolt.  Valenciennes  had  fallen 
and  Coburg's  hussar  parties  pressed  forward  into  the  Somme 
valley.  Again  ^e  Allies  had  the  decmion  of  the  war  in  thrir 
own  hands.  Cobuq[,indeed,was  still  afraid,  on  Marie  Antoinette's 
account,  of  forcing  iJie  Rqmblicana  to  extremities,  and  on 
military  grotmds  too  he  thouj^t  an  advance  on  Paris  hazardous. 
But,  hazardous  or  not,  it  woiUd  have  been  attempted  but  for 
the  English.  The  duke  of  York  had  definite  orders  from  his 
government  to  capture  Dunkirk — at  present  a  nest  of  corsairs 
which  interfered' with  the  Channel  trade,  and  in  the  future,  it 
was  hoped,  a  second  Gibraltar — and  after  the  fall  of  Valenciennes 
and  the  capture  of  Caesar's  Camp  the  English  and  Hanoverians 
marched  away,  via  Toumai  and  Ypres,  to  besiege  the  coast 
fortress.  Thereupon  the  king  of  Prussia  in  turn  called  off  his 
contingent  for  operations  on  the  middle  Rhine.  Holland,  too, 
thou^  she  maintained  her  <»nt!ngent  in  face  of  Lille  (^ere 
it  covered  Fknders),  was  not  disposed  to  send  it  to  j(An  the 
imperiafists  in  an  adventurt:  in  the  heart  of  France.  Coburg, 
therefore,  was  brou^t  to  a  complete  standstill,  and  the  scene 
of  the  decisi<m  was  shifted  to  the  district  between  Lille  and  the 
coast. 

Thither  came  Camot,  the  engineer  officer  who  was  in  charge 
of  military  affairs  in  the  Committee  of  Public  Safety  and  is 
known  to  history  as  the  "  Organizer  of  Victory."  His  views  of 
the  strategy  to  be  pursued  indicate  either  a  purely  geographical 
idea  of  war,  whidi  does  not  square  with  his  later  principles  and 
practice,  or,  as  is  far  more  likely,  a  profound  disbelief  in  the 
capacity  of  the  Army  of  the  Nordi,  as  it  then  stood,'^  to  fight  a 
battle,  and  they  went  no  furth^  than  to  recommend  an  inroad 
into  Flanders  on  the  ground  that  no  enemy  would  be  encountered 
there.  Thb,  howevo-,  in  the  event  developed  into  an  operation 
of  almost  deduve  importance,  for  at  the  momeni  of  its  inception 
the  duke  of  York  was  already  on  the  march.  Fighting '«»  route 
a  very  severe  but  successful  action  (Lincelles,  Aug.  18)  with  the 
French  troc^s  encamped  near  Lille,  the  Anglo-Hanoverians 
entered  the  district— densely  intersected  with  canals  and 
morasses — around  Dunkirk  and  Bergues  on  the  aist  and  a  sad. 
On  the  rig^it,  by  way  of  Fumes,  the  British  moved  towards 
Dunkirk  and  invested  the  east  front  of  the  weak  fortress,  while 
on  the  left  the  Hanoverian  field  marshal  v.  Freytag  moved  via 
Poperinghe  on  BesTgues.  Hie  Ftenbh  had  a  cttia  of  oatpcsU 
betfreen  Pomes'  and  B«rgues,  but  Freytag  attacked  them 
TC8ohit«ly,  and  tte  'dgfenders,except  a  brave  handfU  wfao  stood 
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to  cross  bayonets,  fled  in  all  directions.  The  east  front  of 
Bcrgues  was  invested  on  the  23rd,  and  Freytag  spread  out  his 
g^^^    forces  to  cover  the  duke  of  York's  attack  on  Dunkijck, 

his  right  being  opposite  Bergues  and  his  centre  ai 
Bambeke,  while  Im  left  covered  tjie  space  between  Roosbrugge 
and  Ypres  with  a  cordon  of  posts.  Bouchard  was  in  despair 
at  the  bad  conduct  of  his  troops.  But  one  yoimg  general, 
Jourdan,  anticipating  Bouchard's  orders,  had  already  brought 
a  strong  force  from  Lille  to  Cassel,  whence  he  incessantly  harried 
Freytag's  posts.  Camot  encouraged  the  garrisons  of  Dunkirk 
and  Bergues,  and  caused  the  sluices  to  be  opened.  The  moral 
of  the  defenders  rose  rapidly.  Bouchard  prepared  to  bring  up 
every  available  man  of  the  Army  of  the  North,  and  only  waited 
to  make  up  his  mind  as  to  the  direction  in  which  his  attadc  should 
be  made.  The  Allies  themselves  recognized  the  extreme  danger 
of  their  position.  It  was  cut  in  half  by  the  Great  Morasa,  stretches 
of  whidi  extended  even  to  Fumes.  Neither  Dunkirk  nor 
Bergues  could  be  completely  invested  owing  to  the  inundations, 
and  Freytag  sent  a  message  to  King  George  III.  to  the  effect 
that  if  Dunkirk  did  not  surrender  in  a  few  days  the  eq>editi<m 
would  be  a  complete  failure. 

As  for  the  French,  they  could  hardly  believe  their  good  fortime. 
Generals,  staff  officers  and  representatives  on  mission  alike  were 
eager  for  a  swift  and  crushing  offensive.  *'  *  Attack'  and '  attack 
in  mass  *  became  the  shibboleth  and  the  catch-phrase  of  the 
camps  "  (Chuquet),  and  fortresses  and  armies  on  other  parts  of 
the  frontier  were  imperioudy  called  upon  to  subtly  large  drafts 
tot  the  Army  of  the  North.  Gay-Vem<»i*s  8ttatq;ical  instinct 
found  expression  m  a  wide-ranging  movement  deu^^ied  to  secure 
the  absolute  anmhilation  of  thednke<rf  York's  forces.  Beginning 
with  an  attack  on  the  Dutch  posts  north  and  east  of  LiUe,  the 
army  was  then  to  press  forward  towards  Fumes,  the  left  wing 
holcUng  Freytag's  left  wing  in  check,  and  the  right  swinging 
inwards  and  across  the  line  of  retreat  of  both  allied  corps.  At 
that  moment  all  men  were  daring,  and  the  scheme  was  adc^ted 
with  enthusiasm.  On  the  aSth  of  August,  consequently,  the 
Dutch  posts  were  attacked  and  driven  away  by  the  mobile 
forces  at  liQe,  aided  by  parts  of  the  main  army  from  Arras. 
But  cv&i  before  they  had  fired  their  last  shot  the  Repubhcans 
dispersed  to  plunder  and  compromised  their  success.  Bouchard 
and  Gay-Vmion  b^an  to  fear  that  their  army  would  not  emerge 
successfully  from  the  siqarane  test  th^  were  about  to  impose 
on  it, ,  and  from  this  mom^t  the  scheme  of  destroying  the 
English  began  to  give  way  to  the  simpler  and  safer  idea  of 
relieving  Dunkirk,  The  place  was  so  ill-equipped  that  after  a 
few  days'  siege  it  was  in  extremis,  and  the  political  importance  of 
its  preservation  led  not  merely  the  civilian  representatives,  but 
even  Camot,  to  implore  Houdiard  to  put  an  end  to  the  crisis  at 
(mce.  On  the  30th,  Cassel,  instead  of  Ypres,  was  designated  as 
the  point  of  concentration  for  the  "  mass  of  attack."  This 
surprised  the  representatives  and  Camot  as  much  as  it  surprised 
the  subordinate  generals,  all  of  whom  thought  that  there  would 
still  be  time  to  make  the  d6tour  through  Ypzes  and  to  cutoff 
die  Allies'  retreat  before  Dunkirk  fell.  But  Bouchard  and  Gay- 
VerocHk  were  do  longer  under  any  illusions  as  to  the  manceuvring 
power  of  their  forces,  and  the  government  agents  wisely  left 
them  to  execute  their  own  plans.  Thirty-seven  thousand  men 
were  left  to  watch  Coburg  and  to  secure  Arras  and  Douai,  and 
the  rest,  50,000  strong,  assembled  at  Cassel.  Everything  was  in 
Bouchard's  favour  could  he  but  overcome  the  indiscipline  of  his 
own  army.  The  duke  of  York  was  more  dangerous  in  appearance 
than  in  reality — as  the  result  must  infallibly  have  shown  had 
Bouchard  and  Gay-VenuHi  possessed  the  courage  to  execute  the 
original  plan-— and  Freyt^'s  covering  army  extended  in  a  line 
of  disoMinected  posts  from  Bergues  to  Ypres. 

Against  the  left  and  centre  of  this  feeble  cordon,  40,000  men 
advancedinmanyccrfumns  on  the  6th  of  September.  A  confused 

outpost  fight,  in  which  the  various  assailing  columns 
^oote.     <liuolved  into  excited  swarms,  ended,  long  afte^ 

nightfall*  iu  the  orderly  withdrawal  of  the  various 
allied  posts  to  Bondschoote.  The  French  generals  were  occupied 
the  whole  -of  ipext  day  ift,  sorting  piif.^        tjEoops,  .  whp  h^  not 


only  completely  wasted  their  sUength  against  mere  outposts, 
but  had  actually  consumed  their  rations  and  used  np  their 
ammunition.  On  the  8th,  the  assailants,  having  more  or  leas 
recovered  tbonselves,  advaocxd  again.  Tliey  found  Wallmoden 
(who  had  succeeded  J^rqrtag,  disabled  00  the  6th)  entrenched  on 
either  sde  of  the  village  of  Bondschoote,  the  right  resting  on  the 
great  morass  and  the  left  on  the  village  of  Leys^e.  I^re  was 
the  opportimity  for  the  attack  in  mass.','  that  had  been  so  freely 
discussed;  but  Bouchard  was  now  concerned  more  with  the 
relief  of  Dunkirk  than  with  the  defeat  of  the  enemy.  Be  sent 
away  one  division  to  Dimkirk,  another  to  Bergues,  and  a  third 
towards  Ypres,  and  left  himself  only  some  20,000  men  for  the 
battle.  But  Wallmoden  had  only  13,000— so  gr^t  was  the  dis- 
proportion between  end  and  means  in  this  ill-designed  enterprise 
against  Dunkirk. 

Bouchard  despatched  a  column,  guided  his  staff  officer 
Berthelmy,  to  turn  the  Banovaians'  le^,  but  thi^  column  lost 
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its  way  in  the  dense  country  about  Loo.  The  centre  waited 
motionless  under  the  fire  of  the  alUed  giuis  near  Bondschoote. 
In  vain  the  r^resentative  Delbrel  implraed  the  genieral  to  order 
the  advance.  Bouchard  was  obstinate,  and  ere  long-  the  natural 
result  followed.  Ttiough  Ddbrd  posted  himself  in  ftrait  the 
line,  conspicuous  l>y  his  white  horse  and  tricoloured  sadi  and 
plume,  to  steady  the  men,  the  bravest  left  the  ranks  and  skir- 
mished forward  from  bush  to  bush,  and  the  rest  sought  cover. 
Then  the  allied  commander  ordered  forward  one  regiment  of 
Bessians,  and  these,  advancing  at  a  ceremonial  slow  march, 
and  fixing  steady  rolling  volleys,  scattered  the  Republicans  before 
them.  At  this  crisis  Bouchard  uttered  the  fatal  word  "retr^t," 
but  Delbrel  overwhelmed  him  with  reproaches  and  stung  hinp  into 
renewed  activity.  Be  hurried  away  to  urge  fonvafd  the  right 
wing  while  Jourdan  rallied  the  centre  and  led  it  tsAq  the  fight 
again.  Once  more  Jourdan  awaited  invain  the  ordfsr  to  advance, 
and  once  more  the  troops  broke. .  But  at  last  the  exasperated 
Delbrel  rose  to  the  occasion.  You  fear  the  responsibility,*' 
he  cried.to  Jourc|an; "  well,  I  amume  it.  My  authority  override^ 
the  general's  and  I  give  you  the  formal  order  to  attack  at  once ! " 
Then,  {^t^y,  as.If  to  soften  a  rejmkti,  he  contihued,  "  Ybifhave 
forced  me  to  spea^'  as  a  stiperior;.  now  )F  will  be  your  aide-de- 
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camp,"  aad  at  once  H^rtied'ofi  to  bring  up  the  reserves  and  to 
despatch  cavaJry  to  collect  the  fugitives.  TTiis  inddent,  amongst 
many,  serves  to  show  that  the  representatives  on  mission  were 
no  mere  savage  marplots,  as  is  too  generally-  assumed.  They 
were  often  wise  and  able  men,  brave  and  fearless  of  responsibility 
in  camp  and  in  action.  Jourdan  led  on  the  reserves,  and  the 
men  fighting,  !b  thfi  bushes  on  either  side  of  the  road  heard  their 
drums  to  right  and  left.  Jourdan  fell  wounded,  but  Delbrel 
headed  a  wild  irregular  bayonet  charge  which  checked  the 
Hanoverians,  and  Houchard  himself,  in  his  true  place  as  a 
cavalry  leader,  came  up  with  500  fresh  sabres  and  flung  himself 
on  the  Allies.  The  Hanoverians,  magnificently  disciplined 
troops  that  they  were,  soon  re-formed  after  the  shock,  but  by 
this  time  the  fuptives  collected  by  Delbrel's  troopers,  reanimated 
by  new  hopes  of  victory,  were  returning  to  the  front  in  hundreds, 
and  a  last  assault  on  Hondschoote  met  with  complete  success. 

Hondschoote  was  a'  psychological  victory.  Materially,  it 
was  no  more  than  the  crushing  of  an  obstinate  rearguard  at 
enormous  expense  to  the  assailants,  for  the  duke  of  York  was  able 
to  withdraw  while  there  was  still  time.  Houchard  had  indeed 
called  back  the  division  he  had  sent  to  Bergues,  and  despatched 
it  by  Loo  against  the  enemy's  rear,  but  the  movement  was  under- 
taken too  laf^e  in  the  day  to  be  useful.  The  struggle  was 
practically  a  front  to  front  battle,  numbers  and  enthusiasm  on 
the  one  side,  discipline,  position  and  steadiness  on  the  other. 
Hence,  though  its  strategical  result  was  merely  to  compel  the 
duke  of  York  to  give  up  an  enterprise  that  he  should  never 
have  undertaken,  Hondschoote  establi^d  the  fact  that  the 
*'  New  French  "  were  determined  to  win,  ^  any  cost  and  by  sheer 
weight  and  energy.  It  was  long  before  they  were  able  to  meet 
equal  numbers  with  confidence,  and  still  longer  before  they  could 
freely  oppose  a  small  corps  to  a  larger  one.  But  the  nightmare 
of  defeats  and  surrenders  was  dispelled. 

The  influence  of  Houchard  on  the  course  of  the  operations 
had  been  sometimes  null,  sometimes  detrimental,  and  only 
occasionally  good.  The  plan  and  its  execution  were  the  .work 
of  Berthelmy  and  Gay-Vemon^  the  victory  itself  was  Jourdan's 
and,  above  all,  D^brel's.  To  these  errors,  iorffvm  to  a  victor, 
Houchard  added  die  carowning  pifence  of  failure.  In  the  reaction 
after  the  battle,  to  pursue  his  advantage.  His  enemies  in  Paris 
became  more  and  more  powerful  as  the  campaign  continued. 

Having  missed  the  great  opportunity  of  crushing  the  Enghsh, 
Houchard  turned  his  attention  to  the  Dutch  posts  about  Menin. 
Haaim,  As  far  as  the  Allies  were  concerned  Hondschoote  was 
,  a  mere  reverse^  not  a  disaster,  and  was  counter- 

balanced in  Cobu^'s  eyes  by  his  own  capture  of  Le  Quesnoy 
{Sept.  11).  The  proximity  of  the  main  body  of  the  French  to 
Menin  induced  him  to  order  BeauUeu's  corps  (hitherto  at 
Cysoing  and  linking  the  Dutdf  posts  wilh  the  central  group) 
to  join  the  prince  of  Orange  there,  and  to  ask  the  duke 
of  Ywk  to  do  th6  samfr.  But  this  last  meant  negotiation,  and 
before  anything '  was  settled  Houchard,  with  the  army  from 
Hondschoote  axid  a  contihgeht  from  I<ille,  had  attacked  the 
prince  at  Menin  and  destroyed  his  corps  (Sept.  12-13). 

After  this  engagement,  wiich,  though  it  was  won  by  immensely 
superior  forces,  was  if  not  an  important  at  any  rate  a  complete 
victory,  Houchard  went  still  f  at ther  inland — leaving  detachments 
to  observe  York  and  replacing  them  by  troops  from  the  various 
camps  as  he  passed  along  the  cordon — in  the  hope  of  dealing 
with  Beaulieu  as  he  had  dealt  with  the  Dutch,  and  even  of 
relieving  Le  Quesnoy.  But  in  all  ttus  he  failed.  He  had  ex- 
pected to  meet  Beaulieu  near  CysMi^,  but  the  Austrian  general 
had  IcHig  before  gone  northward  to  assist  tlie  prince  of  Orange, 
l^hus  Houchard  missed  his  target.  Worse  still,  one  of  his  pro- 
tective detachments  dianced  to  meet  Beaulieu  near  Courtrai  on  the 
iSth,  and  was  not  only  defeated  biit  driven  in  rout  from  Meninl. 
Laistly,  Coburg  had  already  captured  Le  Quesnoy,  and  had  also 
repulsed  a  straggling  attack  of  the  Landrecies,  Bouchain  and  other 
French  garrisons  on  the  positions  of  his  covering  army  (r2th).* 

*  In  the  course  of  this  the  colunm  from  Boi^atn,.450osbR}ng,«4B 
caught  in  the  open,  at  4ve8ne8-le-5ec  by  5  squadrons  of  the  allied 
cavalry  and  Kterally  annihilated.  ' ' ' 


Houchard'i  offensive'  died  away  tonl^I^tefy,  and  he  halted 
his  army  (45,000  strong  exduding  detachments)  at  GavereUe, 
half-way  between  Douai  and  Arras,  hoping  thereby  to  succour 
Bouchain,  Cambrai  or  Arras,  whichever  should  prove  to  be 
Cdburg's  next  objective.  After  standing  still  for  several  days, 
a  prey  to  all  the  conflicting  rumours  that  rea.ched  his  ears,  he 
came  to  the  conclusion  that  Coburg  was  about  to  join  the  duke 
of  York  in  a  second  siege  of  Dunkirk,  and  began  to  dose  on  his 
left.  Bat  his  condusion  was  entirdy  wrong.  The  Allies  were 
clo^ng  on  their  left  inland  to  attack  if  aubeuge.  Coburg  drew  in 
Beaulku,  and  even  posuaded  the  Dutch  to  assut,  the  duke  oS 
York  undotaking  for  the  moment  to  watch  the  whole  of  the 
Flanders  cordon  from  the  sea  to  Toumai.  But  this  concentra- 
tion of  force  was  merely  nominal,  for  each  contingent  worked 
in  the  interests  of  its  own  masters,  and,  above  all,  the  siege 
that  was  the  object  of  the  concentration  was  calculated  to  last 
four  weeks,  i.e.  gave  the  French  four  weeks  unimpeded  Kberty 
of  action. 

Houchard  waa  now  denounced  and  brought  captive  to  Paris. 
Placed  upon  his  trial,  he  offered  a  calm  and  reasoned  defence  of 
his  conduct,  but  when  the  intolerable  word  "  coward  "  was  hurled 
at  him  by  one  of  his  judges  he  wept  with  rage,  pointing  to  the 
scars  of  his  many  wounds,  and  then,  his  spirit  broken,  sank  into 
a  lethargic'indiflemice,  in  which  he  remained  to  the  end.  He  waa 
guillotined  on  the  i6th  of  November  1793. 

After  Hoachard'S  arr^t,  Jourdan  accepted  the  command, 
though  with  many  misgivings,  for  the  higher  ranks  were  filled 
by  officers  with  even  less  experience  than  he  had  himself,  equip- 
ment and  dothing  was  wanting,  and,  perhaps  more  important 
still,  the  new  levies,  instead  of 'filling  up  the  depleted  ranks  of 
the  line,  were  assembled  in  undisdpUned  and  half -armed  hordes 
at  various  frontier  camps,  under  elected  ofiicers  who  had  for  the 
most  part  never  imdergone  the  lea^  training.  The  field  states 
showed  a  total  of  104,000  men,  of  whom  less  than  a  third  formed 
the  operative  army.  But  an  enthusiasm  equal  to  that  of 
H<mdschoote,  ^d  similarly  demanding  a  phdn,  tugent  and 
recognizable  objective,  animated  it,  and  idthou|^  Jourdan  and 
'Camot  (who  was'  with  him  at  GavereUe,  where  the  army  had 
now  reassembled)  beigan  to  study  the  general  strategic  situation, 
the  Committee  brought  them  back  to  realities  by  ordering  them 
to  relieve  Maubeuge  at  all  costs. 

The  Allies  disposed  in  all  of  66,000  men  around  the  threatened 
fortress,  but  26,000  of  these  were  actually  employed  in  the 
siege,  and  the  remainder,  forming  the  covering  artay, 
extended  in  an  enormous  semidrcle  of  posts  fadng  guit** 
west,  south  and  east.  Thus  the  Republicans,  as  before, 
had  two  men  toone  at  the  point  of  contact  (44,000  against  3X,ooo), 
but  so  formidable  was  the  disdpline  and  steadiness'  of  manceovre 
of  the  old  armies  that  the  chances  were  considered  as  no  more  than 
"rather  In  favour"  of  the  French.  Not  that  these  chances 
were  seriously  weighed  before  engaging.  The  gener^  might 
squander  their  energies  in  the  council  chamber  on  plans  of  sieges 
and  expeditions,  but  in  the  field  they  were  glad  enough  to  seize 
the  opportunity  of  a  battie  which  they  were  not  skilful  enough 
to  compel.  It  took  ^ce  on  the  1 5th  and  i6th  of  October,  and 
though  the  allied  right  and  centre  hdd  their  ground,  on  their  left 
the  plateau  of  Wattignies  (g.v.),  from  which  the  battle  derives  its 
name,  was  stormed  on  the  second  day,  Camot,  Jourdan  and  the 
representatives  leading  the  columns  in  person.  Coburg  indeed 
retired  in  tmbroken  order,  added  to  which  the  Maubeuge  ^urison 
had  fafled  to  co-<^>erate  with  their  rescuers  by  a  sortie,'  and  the 
duke  of  York  had  hurried  up  'with  all  the  men  he  could  spare 
from  the  Randm  cordon.  But  the  Dutch  gmerals  refused  to 
advance  beyond  the  Sambre,  and  Cobuig  broke  up  the  dege  of 
Maubeuge  and  retired  whence  he  had  come,  while  Jourdan,  so 
far  from  pressing  forward,  was  anxiously  awaiting  a  counter- 
attack, and  entrenching  himsdf  with  all  possible  energy.  So 
ended  the  episode  of  Wattignies,  which,  alike  in  its  general 
outline  and  in  its  details,  gives  a  perfect  picture  of  the  chacacter, 
at  once  intense  and  spasmodic,  <rf  the  "  New  fVehc^  "  warfare 
in  the  days  of  the  Terror. 

■  One  of  thegttierala  at  Maubeuge,  Chancd,  Was  guillotined. 
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To  cooliidcfce  the  BBory  ii  "93  it  femalM  to  afaMtb.  irirf-  brleAy, 
the  principal  eveotB  oa  the  easum  aqd  wuthem  fcoatien  of  France. 
These  present,  in  the  main,  no  niecial  features,  and  all  that  it 
necessary  to  retain  of  them  is  the  fact  of  their  existence.  What  this 
multiplication  of  their  tasks  meant  to  the  Committee  of  Public  ^fety 
and  to  Carnot  ia  particular  it  is  impMsible  to  leaiite.  It  was  not 
merely  on  the  Sambre  and  the  Scheldt,  nor  ae^inst  ow  amy  of 
heterogeneous  allies  that  the  Republic  had  to  fight  for  li^,  but  against 
Prussians  and  Hessians  on  the  Rhine,  Sardinians  in  the  Alps, 
Spaniards  in  the  Pyrenees,  and  also  (one  might  say,  indeed,  above  all) 
against  Frenchmen  in  Vendte,  Lyons,  Marseilles  and  Toulon. 

On  the  Rhine,  the  advance  of  a  Pnusian-HeMian  army,  63*000 
strooK,  rapidly  drove  back  Costine  from  the  Main  into  the  valleys  of 
the  Saar  and  the  Lauter.  An  Austrian  corps  under  Wurmser  soon 
afterwards  invaded  Alsace.  Here,  as  on  the  northern  frontier,  there 
was  a  long  period  of  trial  and  error,  of  denunciations  and  indiscipline, 
and  of  whoUy  trivial  fighting,  before  the  Republicans  recovered 
themselves.  But  in  the  end  the  ragged  enthusiasts  found  their  true 
leader  in  Lazare  Hoche,  and,  though  defeated  by  Brunswick  at 
IHrmasens  and  Kaiserslautem,  they  managed  to  develop  almost 
their  full  strength  against  Wurmser  in  Alsace.  On  the  26th  of  Decem- 
ber the  latter,  who  had  ahready  aadogone  a  aeries  of  partial  reverses, 
was  driven  by  main  force  from  the  lines  of  Weissenburg,  after  which 
Hoche  advanced  into  the  Palatinate  and  delivered  Landau,  and 
Pichegru  moved  on  to  recapture  Mainz,  which  had  surrendered 
in  July.  On  the  Spanish  frontier  both  ades  indulged  in  a  fruitless 
war  <H  pott*  in  broken  ground.  The  Italian  campaign  of  1793, 
equally  unprofitabtei  will  be  referred  to  below.  Far  more  serious  tb^ 
either  was  the  insurrection  of  Vendue  («.v.)  and  the  counter-revolution 
in  the  south  of  Prance,  the  principal  incidents  of  which  were  the 
terrible  negra  of  Lyons  and  Toulon. 

For  1794  Caraot  planned  a  general  advance  of  aH  the  norUiem 
aiinies,  that  of  the  North  (Pichegru)  from  Dunkirk-Cassel  by 
-  Ypres  and  Oudenarde  on  Brussels,  the  minor  Army 
2^252""  °^  Ardennes  to  Charleroi,  and  the  Army  of  the 
Moselle  (Jourdan)  to  Li^ge,  while  between  Charleroi 
and  Lille  demonstrations  were  to  be  made  against  the  hostile 
centre.  He  counted  upon  little  as  regards  the  two  armies  near 
the  Meuse,  but  hoped  to  force  on  a  decisive  battle  by  the 
advance  of  the  left  wing  towards  Ypres.  Coburg,  on  the  other 
side,  intended,  if  not  forced  to  develop  his  strength  on  the  Ypres 
side,  to  make  his  main  effort  against  the  French  centre  about 
Landrecies.  This  produced  the  siege  of  Landrecies,  which  need 
not  concern  us,  a  forward  movement  of  the  French  to  Menin 
and  Courtrai  which  resulted  in  the  .battles  of  Totircoing  and 
Toumai,  and  the  campaign  of  Fleurus,  which,  almrat  fortuit- 
ously, produced  the  long-sought  decision. 

The  first  crisis  was  brought  about  by  the  advance  of  the  left 
wing  of  the  Army  of  the  North,  under  Souham,  to  Menin- Courtrai. 
This  advance  placed  Souham  in  the  midst  of  the  enemy's  right 
wing,  and  at  last  stimulated  the  Allies  into  adopting  the  plan 
that  Mack  had  advocated,  in  season  and  out  of  season,  since 
before  Neerwinden — that  of  annihilating  the  enemy*s  army. 
.  This  vigorous  purpose,  and  the  leading  part  in  its  execution 
played  by  the  duke  of  York  and  the  British  contingent,  give 
these  operations,  to  Englishmen  at  any  rate,  a  Uving  interest 
whidi  is  entirely  lacking  m,  say,  the  sieges  of  Le  Quesnoy  and 
I^andredes.  On  the  other  side,  the  "  New  French  **  armies  and 
their  leaders,  without  losing  the  energy  of  1793, had emergedfrom 
confusion  and  inexperience,  and  the  powbrs  of  the  new  army 
and  the  new  system  had  begun  to  mature.  Thus  it  was  a  fair- 
trial  of  strength  between  the  old  way  and  the  new. 

In  the  second  week  of  May  the  left  wing  of  the  Army  of  the 
North — the  centre  was  towards  Landrecies,  and  the  right, 
fused  in  the  Army  of  the  Ardennes,  towards  Charleroi — found 
itself  interposed  at  Menin-Courtrai-Lille  between  two  hostile 
masses,  the  main  body  of  the  allied  right  wing  about  Toumai 
and  a  secondary  corps  at  Thielt.  Common-sense,  therefore, 
dictated  a  converging  attack  for  the  Allies  and  a  series  of  rapid 
radial  blows  for  the  French.  In  the  alEed  camp  common-sense 
had  first  to  prevail  over  routine,  and  the  emperor's  first  orders 
were  for  a  raid  of  the  iTiielt  corps  towards  Ypres,  which  his 
advisers  hoped  would  of  itself  cause  the  French  to  decamp. 
But  the  duke  of  York  formed  a  very  different  plan,  and  Feld- 
zeugmeister  Clerfayt,  iii  command  at  Thielt,  agreed  to  co- 
operate. Their  proposal  was  to  surround  the  French  on  the  Lys 
with  their  two  corps,  and  by  the  isth  the  emiiieror  h^d  decided  to 
use  larger  forces  with  the  same  object. 


On  that  day  Coburg'himsdtf,  with  6000  men  under  Feldzeug- 
meister  Kinsky  from  the  central  (Luidxedes)  group,  entered 
Tounial  and  took  up  the  general  command,  while  Mmev» 
another  reinforcement  imdci  the  archduke  Charles  "uoAff- 
marched  towardsOrchies.  Orders  were  promptly  issued  ■*'^„ 
for  a  general  offensive.    Clerfayt's  corps  was  to  be 
between  Rousselaer  and  Meninon  the  i6th,  and  the  next  day  to  force 
its  way  across  the  Lys  at  Werwick  and  connect  with  the  main 
army.   The  main  army  was  to  advancein  four  columns.   The  first 
three,  under  the  duke  of  York,  were  to  move  off,  at  daylight  on  the 
17th,  by  Dottignies,  Leers  and  Lannoy  respectively  to  the  line 
Mouscron-Tourcoing-Mouveaux.    The  fourth  and  fifth  under 
Kinsky  and  the  archduke  Charies  were  to  defeat  the  French 
corps  on  the  upper  Marque,  and  then,  leaving  Lille  on  thar  left 
and  guaranteeing  themselves  by  a  cordon  system  against  being 
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cut  off  from  Toumai  (either  by  the  troops  just  defeated  or  by  the 
Lille  garrison),  to  march  rapidly  forward  towards  Werwick, 
getting  touch  on  their  right  with  the  duke  of  York  and  on  their 
left  with  Clerfayt,  and  thus  completing  the  investing  circle 
around  Souham's  and  Moreau's  isolated  divisions.  Speed  was 
enjoined  on  all.  Picked  volunteers  to  dear  away  the  enemy's 
skirmishers,  and  pioneers  to  make  good  difficult  places  on  Uie 
roads,  were  to  precede  the  heads  of  the  columns.  Then  caine 
at  the  head  of  the  main  body  the  artilleiy  with  ka  infantry 
escort.  AH  this  might  have  been  designed  by  the  Japanese  for 
the  attack  of  some  well-defined  Russian  position  in  the  war  of 
1904.  Outpost  and  skirmisher  resistance  was  to.be  overpowered 
the  instant  it  was  offered,  and  the  attack  on  the  closed  bodies 
of  the  enemy  v'bl&  to  be  initiated  by  a  heavy  artillery  fire  at  the 
earliest  possible  moment.  But  in  1904  the  Russians  stood  still, 
which  was  the  last  thing  that  the  Revohitionary  armies  of  tyr 
would  or  could  do.  Mack's  well-con^dered  and  carefully  baiar 
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combinations  failpd^.aod  doubtless  helped  to  ciea,te  the  legend 
of  his  incapacity,  which  finds  no  support  either  in  the  cqnnion 
of  Cobui^,  the  representative  of  the  old  school,  or  in  that  of 
Scharnhorst,  the  founder  of  the  new. 

Souham,who  commandedin  the  temporary  absence  of  Pjchegru, 
had  focmed  his  own  plan.  Finding  himself  with  the  major 
part  of  his  forces  between  York  and  Clerfayt,  he  had  decided 
to  impose  upon  the  former  by  means  of  a  covering  detach- 
ment, and  to  fall  upon  Clerfayt  near  Rousselaer  with  tJie  bulk 
of  his  forces.  This  plan,  based  as  it  was  on  a  sound  calculation 
of  time,  space,  strength  and  endurance,  merits  close  consideration, 
for  it  contains  more  than  a  trace  of  the  essential  principles  of 
modem  stfategy,  yet  with  one  vital  difference,  that  whereas, 
in  the  present  case,  the  factor  of  the  enemy's  independent  will 
wrecked  the  scheme.  Napoleon  would  have  guaranteed  to  himself, 
before  and  during  its  development,  the  power  of  executing  it 
in  spite  of  the  enemy.  The  appearance  of  fresh  allied  troops 
(Kinsky)  on  his  right  front  at  once  modified  these  general 
arrangements.  Divining  Cobur:g's  intentions  from  the  arrival 
ot  the  enemy  near  Pcmt-^Marque  and  at  Luinoy,  he  ordered 
Bonnaud  (Lille  group,  37,000)  to  leave  enou^troopson  the  upper 
Marque  to  amuse  the  enemy's  leftmost  columns,  and  with  every 
man  he  had  left  beyond  this  absolute  wtinimiini  to  attack  the  left 
flank  of  the  colomns  moving  towards  Tourcoing,  which  bis  weak 
centre  (13,000  men  at  Tourcoing,  Mouscron  and  Roubaiz)  was 
to  stop  by  frontal  defence.  No  rftle  was  as  yet  assigned  to  the 
principal  mass  (50,000  under  Moreau)  about  Courtrai. 
Vandamme's  brigade  was  to  extend  along  the  Lys  from  Menin  to 
Werwick  and  b^nmd,  to  deny  as  long  as  possible  the  passage  to 
Clerfayt. 

Hiis  second  plan  failed  like  the  fiirst,  because  the  enemy's 
counter-will  was  not  controlled.  All  along  the  line  Coburg's 
advance  compelled  the  French  to  fight  as  they  were  without  any 
redistribution.  But  the  French  were  sufficiently  elastic  to  adapt 
themselves  readily  to  unforeseen  conditions,  and  m  Coburg's 
side  too  the  uneq)ected  happened.  When  Qerfayt  appeared 
on  the  Lys  above  Menin,  he  found.  Werwick  held.  This  was  an 
accident,  for  the  battalion  there  was  on  its  way  to  Menin, 
and  Vandamme,  who  had  not  yet  received  his  new  orders,  was 
still  far  away.  But  the  battaUon  fought  boldly,  Clerfayt  sent 
for  his  pontoons,  and  ere  they  arrived  Vandamme's  leading 
troops  managed  to  come  up  on  the  other  side.  Hius  it  was  not 
till  r  A.U.  on  the  28th  that  the  first  Austrian  battaUons  passed 
the  Lys. 

On  the  front  of  the  main  allied  group  the  "  annihilation 
plan  "  was  crippled  at  the  outset  by  the  tardiness  of  the  arch- 
duke's (fifth  or  left)  coliunn.  On  this  the  smooth  working  of  the 
whole  scheme  depended,  for  Coburg  considered  that  he  must 
defeat  Bonnaud  before  carrying  out  his  intended  envelopment 
of  the  Menin-Courtrai  group  (the  idea  of  "  binding  "  the  enemy 
by  a  detachment  while  the  main  scheme  proceeded  had  not  yet 
arisen).  The  allied  general,  indeed,  on  discovering  the  back- 
wardness of  the  archduke,  went  so  far  as  to  order  all  the  other 
(^lumns  to  begin  by  swerving  southward  against  Bonnaud,  but 
these  were  already  too  deeply  committed  to  the  ori^nal  plan 
to  execute  any  new  variation. 

The  rightmost  poluxnn  (Hanoverians)  imder  voo  dem  Bussche 
moved  on  Mouscron,  overpowering  the  fragmentary,  if  energetic, 
resistance  of  the  French  advanced  posts.  Next  on  the  left, 
Lieutenant  Field  Marshal  Otto  moved  by  Leers  and  Watrelos, 
driving  away  a  French  post  at  Lis  (near  Lannoy)  on hisleft flank, 
and  entered  Tourcoing.  But  meantime  a  French  brigade  had 
driven  von  dem  Bussche  away  from  Mouscron,  so  that  Otto  felt 
compelled  to  keep  troops  at  Leers  and  Watrelos  to  protect  his 
rear,  which  seriously  weakened  his  hold  on  Tourcoing.  The 
third  column,  led  by  the  duke  of  York,  advanced  from  Templeuve 
on  Lannoy,  at  the  same  time  securing  its  left  by  expelling  the 
French  from  Willems.  l-annby  was  stormed  by  the  British 
Guards  under  Sir  R.  Abercromby  with  such  vigour  that  the 
cavalry  v^hich  had  been  sent,  zoun^  the  village  to  cut  off  the 
]F!Tencbi  retreat  had  no  time  to  get  into  position.  Beyond  Lannoy^ 
ihe  FreiK.h  resistance,  fitUl  disjointed,  .because  more  obstinate  a? 


the  giouBd  favoured  it  more,  and  the  duke  caHed  tpiht  Austrians 
from  WiUenis  to  turn  the  right  of  the  French  position  at  Roubaix 
by  Way  of  a  small  valley.  Once  again,  however,  the  Guards  dis- 
lodged the  enemy  before  the  turning  movement  had  taken  effect. 
A  third  French  position  now  appeared,  at  Mouvaux,  and  this 
seemed  so  formidable  that  the  duke  halted  to  rest  his  now 
weary  men.  The  emperor  himself,  however,  ordered  the  advance 
to  be  resumed,  and  Mouvaux  too  was  canied  by  Abercromby. 
It  was  now  nightfall,  and  the  duke  having  attained  his  objective 
point  prepared  to  hold  it  against  a  counter  attack. 

Ki^y  meanwhile  with  the  fourth  cdumn  had  made  fdnts 
opposite  Pont-i-Ttessin,and  had  forced  the  passage  of  the  Marque 
near  Bouvines  with  his  main  body.  But  Bcmnaud  gave  ground 
so  slowly  that  up  to  4  p.u.  Kinsky  had  only  progressed  a  few 
hundred  paces  from  his  crossing  point.  The  fifth  column,  which 
was  behind  time  on  the  i6th,  did  not  arrive  at  Orchies  till  dawn 
on  the  17th,  and  had  to  halt  there  for  rest  and  food.  Thence,> 
moving  across  country  in  fighting  formarion,  the  archduke 
made  his  way  to  Pont-i-Marque.  But  he  was  unaUe  to  do  more, 
before  calling  a  halt,  than  deploy  his  troops  on  the  other  side  of 
the  stream. 

So  closed  the  first  day's  operations.  The  "  annihilation  plan  " 
had  already  undergone  a  serious  check.  The  archduke  and 
Kinsky,  instead  of  being  ready  for  the  second  part  of  their  task, 
had  scarcely  completed  the  first,  and  the  same  could  be  said  of 
Clerfayt,  while  von  dem  Bussche  had  definitively  failed.  Only 
the  duke  of  York  and  Otto  had  done,  their  share  in  the  centre, 
and  they  now  stood  at  Tourcoing  and  Mouvaux  isolated  in  the 
midst  of  the  enemy's  main  body,  with  no  hope  of  support  from 
the  other  columns  and  no  more  than  a  chance  of  meeting  Clerfayt. 
Coburg's  entire  force  was,  without  deducting  losses,  no  more 
than  S3,ooo  for  a  front  of  18  m.,  and  only  half  of  the  enemy's 
availaUe  80,000  men  had  as  yet  been  engaged.  Mack  sent  a 
staff  officer,  at  x  a.ic.,  to  implore  the  archduke  to  come  up  to 
Lannoy  at  once,  but  the  young  prince  was  asleep  and  bis  suite 
refused  to  wake  him. 

Matters  did  not,  of  course,  present  themselves  in  this  U^t  at 
Souham's  headquarters,  where  the  generals  met  in  an  informal 
council.  The  project  of  flinging  Bonnaud's  corps  against  the 
flank  of  the  duke  of  York  had  not  received  even  a  beginning  of 
execution,  and  the  outposts,  reinforced  though  they  were  from 
the  main  group,  had  everywhere  been  driven  in.  All  the  sub- 
ordinate leaders,  moreover  (except  Bonnaud),  sent  in  the  most 
despondent  reports.  "  Coundb  of  war  never  fight "  is  an  old 
maxim,  justified  in  ninety-nine  cases  in  a  hundred.  But  this 
council  determined  to  do  so,  and  with  all  possible  vigour.  The 
scheme  was  pracUcally  that  which  Coburs's  first  threat  had 
produced  and  his  first  brusque  advance  had  inhibited.  Van- 
damme was  to  hold  Clerfayt,  the  garrison  of  Lille  and  a  few 
outlying  corps  to  occupy  the  archduke  and  BJnsky,  and  in  the 
centre  Moreau  and  Bonnaud,  with  40,000  effectives,  were  to 
attack  the  Tourcoing-Mouvaux  position  in  front  and  flank  at 
dawn  with  all  possible  energy. 

The  first  shots  were  fired  on  the  Lys,  where,  it  will  be  re- 
membered, Clerfayt's  infantry  had  effected  its  crossing  in  the 
night.  Vandamme,  who  was  to  defend  the  river,  had  ^ 
in  the  evening  assembled  his  troops  (fatigued  by  a  toanatt^ 
long  march)  near  Menin  instead  of  pushing  on  at  once. 
Thus  only  one  <tf  his  battaUons  had  taken  part  in  the  defence 
of  Werwick  on  the  17th,  and  the  renuunder  were  by  this  chance 
massed  on  the  flank  of  Qerfayt's  subsequent  line  of  advance. 
Vandamme  used  his  advantage  well.  He  attacked,  with  perhaps 
13,000  men  against  21,000,  the  head  and  the  middle  of  Clerfayt's 
columns  as  they  moved  on  Lincelles.  Clerfayt  stopped  at  once, . 
turned  upon  him  and  drove  him  towards  Roncq  and  Menin. 
Still,  fighting  in  succession,  rallying  and  fighting  again, 
Vandamme's  regiments  managed  to  spin  out  time  and  to 
commit  Clerfayt  deeper  and  deeper  to  a  false  direction  till  it  was 
too  late  in  the  day  to  influence  the  battle  elsewhere. 

V.  dem  Bussche's  column  at  Dottigmes,  shaken  b^r  the  blow 
it  hadn^ceived  the  day  before,  did  nothing,  and  a,ctual]y  retreated 
to  tiie  Scheldt.  ()n  the  other  .flank,  E^isk^  ^nd  the  archduke 
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Chadcs  pnctfttSr  remained  Inuthre  despite  nfieftted  ordm 
to  proceed  to  Lannoy,  Einsky  vmiting  for  the  uchduke,  and  the 
latter  tsing  np  his  time  and  furces  in  daborating  a  protectix-e 
owdon  all  annuid  his  left  and  rear.  Both  alleged  that  **  the  troopa 
wen  tired,**  but  there  was  a  stronger  motive.  It  was  felt  that 
Bdsinm  was  aboat  to  be  handed  over  to  Fy»nce  as  the  price 
o(  peace,  amd  the  generals  did  not  see  the  force  of  wasting 
airfdiess  on  a  lost  cause.  There  renutDud  the  two  cmtre  columns. 
Otto's  and  the  doke  of  YoA's.  The  orders  tit  the  empmr  to 
the  duke  were  that  he  should  advance  to  establish  communica- 
tion with  Clerfayt  at  Lincelles.  Having  thus  cut  off  the  French 
Courtrai  group,  he  was  to  initiate  a  general  advance  to  crush  it, 
in  which  all  the  allied  columns  would  take  part,  Clerfayt,  York 
and  Otto  in  front,  von  dem  Bussche  on  the  right  flank  and  the 
archduke  and  Khisky  in  support.  These  airy  schemes  ■werr 
destroyed  at  dawn  on  the  i8th.  Macdonald's  brigade  curried 
Tonronng  at  the  first  rush,  though  Otto's  guns  and  the  volleys 
of  the  infantry  checked  hs  further  progress.  Mall)rancq'B 
brigade  swarmed  around  the  duke  of  York's  entrenchments  ul 
Mouvaux,  while  Bonnaud's  mass  from  the  side  of  Lille  passed 
the  Marque  and  lapped  round  the  flanks  of  the  British  posts  at 
Roubaix  and  Lannoy.  The  duke  had  used  up  his  reserves  in 
assisting  Otto,  and  by  8  a.m.  the  positions  of  Roubaix,  L&nnoy 
and  Mouvaux  were  isolated  from  each  other.  But  the  AUicH 
lought  magnificently,  and  by  now  the  Republicans  were  in 
confusion,  excited  to  the  bluest  pitch  and  therefore  extremely 
sensitive  to  waves  of  enthusiasm  or  panic;  and  at  this  niomcnt 
Clerfayt  was  nearing  success,  and  Vandamme  fighting  almost 
back  to  back  with  Malbrancq.  Otto  was  able  to  retire  gradually, 
though  with  heavy  losses,  to  Leers,  before  Macdonald's  left 
column  was  able  to  storm  Watrelos,  or  Daendds*  brigade,  still 
farther  towards  the  Scheldt,  could  reach  his  rear.  The  roiitanee 
of  the  Austrians  gave  breathing  space  to  the  Enf^ish,  1^0  held 
on  to  their  portions  till  about  it.30,  attacked  again  and  again 
by  Bonnaud,  and  then,  not  without  confusion,  retired  to  Join 
Otto  at  Leers, 

With  the  retreat  of  the  two  sorely  tried  columns  and  the 
suspension  of  Clerfayt's  attack  between  Lincelles  and  Roncq, 
the  battle  of  Tourcoing  ended.  It  was  a  victory  of  which  the 
youi%  French  generals  had  reason  to  be  proud.  The  main 
attack  was  vigorously  conducted,  and  the  two-to-one  numerical 
5tq>eriority  which  the  French  possessed  at  the  dedslve  point 
is  the  best  testimony  at  once  to  Souham's  genmlshlp  and  to 
Vandamrae's  bravery.  As  for  the  Allies,  tfaoae  fA  them  who  took 
part  in  the  battle  at  all,  generals  and  sokUers,  covered  ihemselvcs 
with  glory,  but  the  inaction  of  two-thirds  of  Coburg't  army  was 
the  bankruptcy  declaration  of  the  old  strategical  system.  The 
Allies  k>st,  on  this  day,  about  4000  killed  and  wounded  and  j  500 
prisoners  beades  60  guns.  The  French  loss,  which  was  probably 
heavier,  is  not  known.  The  duke  of  Yorit  defeated,  Souham 
at  once  turned  his  attention  to  Clerfayt,  against  whom  he  directed 
an  the  forces  be  conid  gather  after  a  day's  "  horde-tactics."  The 
Austrian  commander,  however,  withdrew  over  the  river  un- 
harmed. On  the  19th  he  was  at  Roussdaer  and  Tngdmintter.  9 
or  10  m.  Docth  of  Conrtiai,  niiSSe  Cobmg's  forcci  assembled  and 
encamped  in  a  strong  positkm  some  3  m.  west  and  nortb-wMt  U 
Tomnai,  the  Hanoverians  remain ii^  out  m  advance  of  tbe  right 
on  the  Espieire. 

Soofaaa's  vidoEy,  thanks  to  Ins  geojprapUcal  portion,  had 
merely  gtven  him  air.  The  AlCes.  except  for  the  lot*  of  U/mt 
5300  men,  were  m  00  way  wonc  06,  The  plan  bad  (aUed,  but 
the  army  as  a  whole  had  not  been  dcfealrd,  while  the  Irooj*  <A 
the  duke  of  Yatk  and  Ot^to  wen  fax  too  wdl  tfikfifJrMd  not  to 
take  their  defeat  as  "  afl  is  the  day's  waA/*  ^jtiSiam  was  tt'iJl 
cm  the  Lys  and  sridway  bc.ween  the  two  alScd  mimtt,  aUe 
itnke  each  in  turn  or  fiaUe  to  be  cm^btd  betweco  tlMas  H  yr'f 
portjoa  as  the  «nnim?-ig  scaexals  calcJaied  tine,  ffosot  vA 
r»h— arr  acc=nl^.  SobIwi  thesiisne,  a*  eaily  aa  the  lyOk, 
had  dnaded  that  ntH  Ckr&yt  had  faca  p«M  bMk  to  h» 

pa^kM       nfafc  fee  oaM  Mt  4cd  «tt  <fce  Mfa  My 

aff  the  ma  tfe  sifer  «f  Tonraat.  aad  he  had  kft  HwawJ 
:oMd  tke  latscr  wUe  he  ramcmnMrA  Mat  <d  Us  kacea 
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towards  Co«rtraI.  Ttkia  mow  had  th*  xtwtn^)  ffffW .  (iw  t'V^tayi 
retired  without  a  contv«t«  and  the  itat  vX  May  ?i\^Mham  twsml 
his  orders  fti>r  an  advancr  m  ^.Vhurt'ii  athw,  wnuh,  *a  hv 
had  meantime  been  irintovx'r^t,  X'AinUnunr  aKnvp  wm  \\\ 
^ce Clerfayt. and  this  time  with  o»ttHwt»lMr\Mit,at  tt\|t«4m4iM»r 
and  RoQsebeke,  ai^  aa  to  ensurt  hl«  chtrt,  mvi  a  fvw  thmia\  h\it 
two  or  thrve  daya'  frmhnn  fnun  tntVTr<frri»v, 

Ptehfitru  tww  returtietl  awl  ttwk  «|»  the  aH|wn*#  t\mu«at>d, 
Souham  renialnliiii  In  chnrgo  of  hia  \V9t\\  niul  \tuiis\\t*H  \Hv(Mmt«. 
On  the  cxtrcnw  right,  fwm  A  Tivwlii,  (Mily 
dcmonstrntinns  were  to  Itr  xM\\t\  (hr  tvulir,  lu  tftrrn 
HnUteux  ami  V.AtAtnilHnirii,  wak  to  W  iht^  Hirnt^  ul  thp 
bulding  attack  of  BoiumudV  tHtmmnni),  whilr  Sotihnm,  \\\ 
sidmbly  Rrrntfr  drimHy,  iMlvpml  llip  ilriUlvr  AMihK  on  ihp 
allirtl  right  by  St  Lrgrr  ami  Wnn  otng,  Ai  1  \\  \k  \\\\\  n  bt  ttiioli'  wita 
to  Runnl  the  outer  llnnk  of  ihr  nsMnlliimK  nuittnti  n  ntovi>nii<iil  by 
the  llanovcrinnH  and  to  kcrii  ojh'n  commtinli'iitloit  with  t'oiihrul 
in  ciuic  of  At  I  lU'V  fmm  the  dlriTttonorOttilriuiitlo,  ThrOrtitlUiif 
the  nlllotl  ndHttlnn  wrn*  luHtillH  lriuly  known  owing  lo  iht<  nnilil 
pllcity  of  their  ailvnm'ed  |ioh(h  nnd  inr  Ini  rli  itto  unit  t|i>n>i>l.\  ( iilll 
viilocl  nature  of  the  gmiind.  Tht*  l)n(itt<  nf  M'oMiHitl  o|ii'iirtl  In 
the  curly  morning  of  Ihr  iJtid  tind  whh  Imig  ttml  doHiiKiiihily 
contCHtcd,  1'h<*  dcinotiHlriMlon  on  Ihr  rri'tuh  Miii<nt(>  iluhl 
was  soon  rrcognlxcil  by  thr  (Irfrndcfn  In  \w  nr«|lllt(l)il(>,  itiiil  Ilia 
allied  left  whig  thcmipon  t  loneil  <in  the  renii't-,  Tlii  n*  ItiiiMiliinl 
nttncked  wllh  viKimr,  fordtig  Imrk  Ihn  vitrlmiH  ndvitiiM>il  |kihIh, 
rspeclully  on  the  leH,  where  he  illHluilueij  ihe  Allien  fturi)  Net  lihi. 
The  dcftindent  of  Templeuve  then  (ell  Imrk,  hikI  llie  Hjltnkluif 
swarms  -a  (llwtolved  line  of  biililp  fringed  llie  hionk  |ir>yonti 
Templeuve,  on  (he  other  Nldd  of  wlilt'h  Wit*  tliii  AllitN'  iniiln 
position,  and  even  for  a  monieni  selxed  lllrtiiduln,  Meiuiwhllp 
the  French  at  Nechlii,  In  eomerl  with  \\w  innln  HllNtkf  iiri*4i<it 
on  towards  Ramegnles. 

Mocdunuld's  ami  oilier  brlsadeN  hiwl  foriwl  ihf  l'!«|ilrrfi) 
rivulet  and  driven  vnn  deni  Htiiwihe'ii  lliirioveifiiriH  pmlly  'iver 
the  Scheldt  (they  hatl  a  \H}\\\m\\  bridge),  |mrily  Hniiinwnrit, 
1*he  main  front  of  the  Atlleji  wHfi  delirieil  hy  (he  biunli  ituii  tl'twH 
between  Temjjleiivit  and  Klnndiiln,  llieri  beiwei'ii  ftiiiticgfili-s 
and  Pont -i  ('hinHndempiieHlnlothi'Sf  Mdl  iii  tii  iIicImiiI  muwt\ 
hamlet.  On  thU front  ifll  eloiwon  rifKliilfilt  it  Utvv  hitMti'  nij(ed. 
ricbcgni's  main  at  I  u  k  wiN  hi  III  by  hU  left ,  hikI  font  k  <  UUi  wm 
taken  and  retaken  by  Kremh,  Aiinlrlflrifi,  llfllUha/i'l  MutCfVi  rlnna 
fn  turn.  Between  lllanilftln  and  I'oni  i  Chin  UunimiuVn  irufffHi 
more  than  onn*  entfrwl  the  Ifne  ttl dttttu  1:  If ijf  ib«<  alia' It  wna 
defmltlvcly  brokm  off  al  ufgliffMll  attd  (he  MejMiMI'  mn  wlltidrfW 
slowly  U/wards  iAnnttv  a/id  l.^'^'ra,  'I  liey  Uu4  Uit  the  fiful  tlMi* 
in  a  fiercely  a/nt/wted  "  iM^ldkr'*  but  1  |e  *'  umt*uti  '\  ( lu  lr  %\  t*  /iiji  \i, 
regiment  for  ntdmetH,  agabwt  AIK^'^,  «;i/I  f-'ill/'l,  bol  by 
narrow  a  margin  tiuit  UtmnUffw^ni  lh<f  Arwy  ot  ili**  tintth 
realIzc/1  Ummn  ulrKngth  and  mtUUiy.  '/V  Arttiv  of  tUi  U*  vttUi 
tUm,  itlTKviy  iuii¥tri/fr  in  rutrnttrr*  mni  UuUufA  vrfiU  tU  tinhUm 
compelling  nfifrft,  fiad  at  bMi  n/Uf/i-A  %i'\t  louUAntif 

But  the  su.Ui'4i!i  dw wa*  A*'%tUw4  by  a  'iirii/nn  \ifi>*tvi  i/t 
evfAtitUm  Vt  U  glv^rn  \>y  /'/ijrdan'*  fardlMa»i  Amy  'A  *h« 
Moselle,  to  wbuh  wc  tutm  \utn, 

llie  Army  of  Ok  MfAfiU  had  iMXh  *irA»'fA  toiimtfniA^  »¥r)i'  Ui$ 
iitrfft  on  h»  feft  wing,  w#th//<i*  {rf'«^)<jdi/big  rt%t  t4  If*  lof^m 
In  tymiuiy:,  ati4  with  this  $*min%  ittfif  (//w/w^dn 
XM^.  and  %'a/»ur.  Ji»  firt*  mf^Kft^u*  A/1///*,  \u  K\/fiS.  w## 
r«{/<jli>«d  l;y  a  «maO  Ao*trja/t  '//fp»  «/id*ff  H*»*iii*  *t  <  hut  ^nnfUA 
tbSs  regV*,  Bot  (ft  *}m  Si^Mntt%  »A  May  iV  %Am^^  waa 
rewin«d  fJvxigb  t(«r  U'Mf^n  w»^^  %^H'iS^A  */'d  \\\  UA,  */*d 
r«/juni*V>f«»  had  r*A*i/M      'jv*I  pt/if^htU/t.  *//  i^Hrr»>Um 

advaootd  gvard,  wA.  mtff*^^  m  ^M/U^a  *A  p**f^m 
«f the ji^'-ti as *$i^S)i^y lA^tmA, W f   ww« »*f..:  fin 
«f  the  ^&/ir%  yr»*:f  *ma  /m/mi  'Ui  *f'/^  fMtt'%  «<  *n,  Mf»4  *A 

Us  *jmmMtA0t  wm  "1^  *^Y»f^/m  'A  'M**U4 

tl*  ommn^Jitfj^/m  V*****  t<¥*w. w-4  f<M»**f^  wa# 
MmmIok  V/  *Jbe>»  iff/»t »jtJiM**<  ^^f*//  4*^}/  »*A 
at  dSiicsiMt  p4«H«w  t*  itufy  *JU  ta^tmft  fhffi*jiitmnk  i/jf  $»4A4 
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mardiea,  to  prevent  aayi  tj^ansfer  of  tioopa  to  Belgium,  aod  lastly, 
to  seek  an  occa^oB  ior  giving,  battle,  for  cutting  off  his  convoys 
and  for  seizing  his  magazines."  So  much  for  the 
^UJJJjJ^^J^  purpose,  "the  method  of  achieving  it  is  defined  as 
lUg,  follows.  "  General  Hatry,  in  order  to  attain  the  object 
of  these  instructions,  will  have  with  him  the  minimum 
of  wagons.  He  is  to  live  at  the  expense  of  the  enemy  as  much 
as  possible,  and  to  send  back  into  the  interior  of  the  Republic 
whatever  may  be  useful  to  it;  he  will  maintain  his  communica- 
tions with  Ix>ngwy,  i^mrt  every  movement  to  me,  and  when 
necessary  to  the  Committee  of  Public  Safety  and  to  the  minister 
of  war,  maint^n  order  and  disdpline^  and  firmly  oppose  every 
sort  of  pillage."  How  the  last  of  these  instructions  was  to  be 
reconciled  with  the  rest,  Ha  try  was  not  informed.  In  fact,  it 
was  ignored.  "  I  am  far  from  believing,"  wrote  the  representa- 
tive on  mission  Gillet,  "  that  we  ought  to  adopt  the  principles 
of  philanthropy  with  which  we  began  the  war." 

At  the  moment  when,  on  these  terms,  Jourdan's  advance  was 
resumed,  the  general  situation  east  of  the  Scheldt  was  as  follows: 
The  Allies'  centre  under  Coburg  had  captured  Landrecies,  and 
now  (May  4)  lay  around  that  place,  about  65,000  strong,  while 
the  left  under  Kaunitz  (27,000)  was  somewhat  north  of  Maubeuge, 
with  detachments  south  of  the  Sambre  as  far  as  the  Meuse. 
B^nd  these  again  were  the  detachment  of  Beaulieu  (8000) 
near  Arlon,  and  another,  9000  strong,  around  Trier.  On  the  side 
of  the  French,  the  Army  of  the  Moselle  (41,000  effectives)  was 
in  cordon  between  Saargemtind  and  Longwy;  the  Army  of  the 
Ardennes  (22,000)  between  Beaumont  and  Civet;  of  the  Army 
of  the  North,  the  right  wing  (38,000)  in  the  area  Beaumont — 
Maubeuge  and  the  centre  (24,000)  about  Guise.  In  the  aggregate 
the  allied  field  armies  numbered  139,000  men,  those  of  the 
French  203,000.  Tactically  the  disproportion  was  suflScient  to 
give  the  latter  the  victory,  if,  strategically,  it  could  be  made 
effective  at  agiven  time  and  place.  But  the  French  bad  mobility 
as  a  remedy  for  over-extenw}n,  and  though  their  close  massing 
on  the  ntreme  flanks  left  no  more  than  equal  forces  opposite 
Coburg  in  the  centre,  the  latter  felt  unable  either  to  go  forward 
or  to  close  to  one  flank  when  on  his  rii^t  the  storm  was  brewing 
at  Menin  and  Toumai,  and  on  bis  left  Kaimitz  reported  the 
gathering  of  important  masses  of  the  French  around  Beaumont. 

Thus  the  initiative  passed  over  to  the  French,  but  they  missed 
their  opportunity,  as  Coburg  had  missed  his  in  1793.  Pichegru's 
right  was  ordered  to  march  on  Mons,  and  his  left  to  master  the 
navigation  of  the  Scheldt  so  as  to  reduce  the  .\Uies  to  wagon- 
drawn  supplies — the  latter  an  objective  dear  to  the  18th-century 
general;  while  Jourdan's  task,  as  we  know,  was  to  conquer  the 
Li^e  or  Namur  country  without  unduly  stripping  the  cordon  on 
the  Saar  and  the  Moselle.  Jourdan's  orders  and  original  purpose 
were  to  get  Beaulieu  out  of  his  way  by  the  usual  strategical 
tricks,  and  to  march  throus^  the  Ardennes  as  rapidly  as  possible, 
living  on  what  supplies  he  could  pick  iip  from  the  enemy  or  the 
inhabitants.  But  be  had  scarcely  started  when  Beaulieu  made 
his  existence  felt  by  attacking  a  French  post  at  Bouillon.  There- 
upon Jourdan  iriade  the  active  enemy,  instead  of  Namur,  his 
first  object. 

The  movement  of  the  operative  portion  of  the  Army  of  the 
Moselle  began  on  the  21st  of  May  from  Longwy  through  Arlon 
towards  Neufch^teau.  Irregular  fighting,  sometimes  with  the 
Austrians,  sometimes  with  the  bitterly  hostile  inhabitants, 
marked  its  progress.  Beaulieu  was  nowhere  forced  into  a  battle. 
But  fortune  was  on  Jourdan's  side.  The  Austrians  were  a  de- 
tachment, of  Coburg's  army,  not  an  independent  force,  and  when 
threatened  they  retired  towards  Cin^,  drawing  Jourdan  after 
them  in  the  very  direction  in  wbidb  he  desired  to  go.  On  the 
28th  the  French,  after  a  vain  detour  made  in  the  hope  of  forcing 
Beaulieu  to  fight — "  les  esclaves  n'osent  pas  se  mesurer  avec 
des  hommes  libres,'*  wrote  Jourdan  in  disgust, — reached  Ciney, 
and  there  heard  that  the  enemy  had  fallen  back  to  a  strongly 
entrenched  position  on  the  east  bank  of  the  Meuse  near  Namur. 
Jourdan  was  preparing  to  attack  them  there,  when  considerations 
of  quite  another  kind  intervened  to  change  his  direction^  and 
thereby  io  produce  the  drama  of  Charleroi  and  Fleurus-^which 


miUtaiy  historians  haye  asserted  to  be  the  fom^  result  of  the 

initial,  plan. 

The  method  of  "  living  on  the  country  "  had  failed  lamentably 
in  the  Ardennes,  and  Jourdan,  though  he  had  spoken  of  changing 
his  line  of  supply  from  Arlon  to  Carignan,  then  to  M^zieres  and 
so  on  as  his  march  progressed,  was  still  actually  living  from  han^ 
to  mouth  on  the  convoys  that  arrived  intermittently  from  hi^ 
original  base.  When  he  sought  to  take  what  he  needed  from  the 
towns  on  the  Meuse,  he  infringed  on  the  preserves  of  the  Army 
of  the  Ardennes.^  The  advance,  therefore,  came  for  the  moment 
to  a  standstill,  while  Beaulieu,  soUcitous  for  the  safety  of  Charleroi 
— ^in  which  fortress  he  had  a  magarine — called  up  the  outlying 
troops  left  behind  on  the  Mcselle  to  rejoin  him  by  way  of  Bas  togne. 
At  the  same  moment  (zgtb)  Jourdan  received  new  orders  from 
Paris — (a)  to  take  Dinant  and  Charleroi  and  to  clear  the  country 
between  the  Meuse  and  the  Sambre,  and  (b)  to  attack  Namur, 
either  by  assault  or  by  regular  siege.  In  the  latter  case  the  bulk 
of  the  forces  were  to  form  a  covering  army  beyond  the  place, 
to  demonstrate  towards  Nivelles,  Louvain  and  Li^,  and  to 
serve  at  need  as  a  support  to  the  right  flank  of  the  Ardennes 
Army.  From  these  orders  and  from  the  action  of  the  enemy 
the  campaign  at  last  took  a  definite  shape. 

When  the  Army  of  the  Moselle  pa^ed  over  to  the  left  bank 
of  the  Meuse,  it  was  greeted  by  the  distant  roar  of  guns  towards 
Charleroi  and  by  news  that  the  Army  of  the  Ardennes, 
which  had  already  twice  been  defeated  by  Kaunitz, 
was  for  the  third  time  deeply  and  imsuccessfully  engaged  beyond 
the  Sambre.  The  resumption  of  the  march  again  complicated 
the  supply  question,  and  it  was  only  slowly  that  the  array 
advanced  towards  Charleroi,  sweeping  the  country  before  it 
and  extending  its  right  towards  Namur.  But  at  last  on  the  3rd 
of  June  the  concentration  of  parts  of  three  armies  on  the  Sambre 
was  effected.  Jourdan  took  command  of  the  united  force  (Army 
of  the  Sambre  and  Meuse)  with  a  strong  hand,  the  40,000  new- 
comers inspired  fresh  courage  in  the  beaten  Ardennes  troops,  and 
in  the  sudden  dominating  enthimasm  of  the  moment  pillaging 
and  straggling  ahnost  ceased.  Troops  that  had  secured  bread 
shared  it  with  less  fortunate  comrades,  and  even  the  Li^gois 
peasantry  made  free  gifts  of  supplies.  "  We  must  believe,"  says 
the  French  general  staff  of  to-day,  '*  that  the  idea  symbolized 
by  the  Tricolour,  around  which  marched  ever  these  sansculottes, 
shoeless  and  hungry,  unchained  a  mysterious  force  that  preceded 
our  columns  and  aided  the  achievement  of  military  success." 

Friction,  however,  arose  between  Jourdan  and  the  generals 
of  the  Ardennes  Army,  to  whom  the  representatives  thought 
it  well  to  give  a  separate  mission.  This  detachment  of  18,000 
men  was  followed  by  another,  of  16,000,  to  keep  touch  with 
Maubeuge.  Deducting  another  6000  for  the  siege  of  Charleroi, 
when  this  should  be  made,  the  covering  army  destined  to  fight 
the  Imperialists  dwindled  to  55,000  out  of  96,000  effectives. 
Even  now,  we  see,  the  objective  was  not  primarily  the  enemy's 
army.  The  Republican  leaders  desired  to  strike  out  beyond 
the  Sambre,  and  as  a  preliminary  to  capture  Charleroi.  They 
would  not, however,  risk  the  loss  of  their  connexion  with  Maubeuge 
before  attaining  the  new  foothold. 

Meanwhile,  Tourcoing  and  Tournai  had  at  last  convinced 
Coburg  that  Pichegni  was  his  most  threatening  opponent,  and 
he  had  therefore,  though  with  many  misgivings,  decided  to 
move  towards  his  right,  leaving  the  prince  of  Orange  with  not 
more  than  45,000  men  on  the  -  side  of  Maubeuge-Charleroi- 
Namur. 

Jourdan  crossed  the  Sambre  on  the  12th  of  June,  practically 
unopposed.  Charleroi  was  rapidly  invested  and  the  covering 
army  extended  in  a  semicircular  position.  For  the  fourth 
time  the  Allies  counter-attacked  successfully,  and  after  a  severe 
struggle  the  French  had  to  abandon  their  positions  and  their 
siege  works  and  to  recross  the  Sambre  (June  16).  But  the  army 
was  not  beaten.  On  the  contrary,  it  was  only  desirous  of  having 
its  revenge  for  a  stroke  of  ill-fortune,  due,  the  soldiers  said,  to 

^  Each  of  t3ie  '6&ee&  amues;  on  foot  had  been  alkctted  cotain 
departmentB  as  supply  areas,  Jourdan's  bong  of  coune  fa?  a,way  ia 
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the  fog  and  to  the  want  o£  anmiunitioii.  The  fierce  threats  <of 
St  Just  (who  had  joined  the  anny)  to  jaire  tomber  ks  tSUs 
if  more  energy  were  not  shown  were  unnecessary,  and  within 
two  days  the  army  was  advancing  again.  On  the  1 8th  Jourdan's 
columns  rc crossed  the  river  and  extended  around  Charleroi 
in  the  same  positions  as  before.  This  time,  having  in  view  tbe 
weariness  of  his  troops  and  their  heavy  losses  on  the  i6th,  the 
prinofi  of  Orange  allowed  the  siege  to  proceed.  His  reasons  for 
90  d^ng  furnish  an  excellent  illustration  of  the  differrat  ideas 
and  capacities  ol  a  professional  amy  and  a  "  nation  in  arms." 
"  Hie  Imperial  troops,"  wrote  General  Alvintzi,  "  are  very 
fatigued.  We  have  fought  nine  times  since  the  loth  of  May, 
we  have  bivouacked  constantly,  and  made  forced  marches. 
Further,  we  are  short  of  officers."  All  this,  it  need  hardly  be 
pointed  out,  applied  equally  to  the  French. 

Charleroi,  garrisoned  by  less  than  3000  men,  was  intimidated 
into  surrender  (35th)  when  the  third  parallel  was  barely  estab- 
lished. Thus  the  object  of  the  first  operations  was  achieved. 
As  to  the  next  neither  Jourdan  nor  the  representatives  seem  to 
have  had  anything  further  in  view  than  the  capture  of  more 
fortresses.  But  within  twenty-four  hours  events  had  decided 
for  them. 

Coburg  had  quickly  abandoned  his  intention  of  clo^ng  on 
his  right  wing,  and  (after  the  usual  difficulties  with  his  Allies 
on  that  side)  had  withdrawn  iz,ooo  Austrians  from  the  centre 
of  his  cordon  opposite  Pichegru,  and  made  forced  marches  to 
join  the  prince  of  Orange.  On  the  34th  of  Jime  he  had  collected 
52,000  men  at  various  points  round  Charleroi,  and  on  the  25th 
he  set  out  to  relieve  the  little  fortress.  But  he  was  in  complete 
ignorance  of  the  state  of  affairs  at  Charleroi.  Signal  guns  were 
fired,  but  the  woods  drowned  even  the  roar  of  the  siege  batteries, 
and  at  last  a  puty  under  lieutenant  Radetzky  made  its  way 
through  the  covering  army  and  discovered  that  the  place  had 
fallen.  The  party  was  destroyed  on  its  return,  but  Radetzky 
was  reserved  for  greater  things.  Be  manage,  tfaou^  twice 
wounded,  to  rejoin  Coburg  with  his  bad  news  in  the  midst  of 
the  battle  of  Fieurus. 

On  the  26th  Jourdan's  army  (now  some  73,000  strong)  was  still 
posted  in  a  semicircle  of  entrenched  posts,  20  m.  in  extent, 
round  the  captured  town,  pending  the  removal  of  the  now  un- 
necessary pontoon  bridge  at  Marchiennes  and  the  selection  of 
a  shorter  line  of  defence. 

Coburg  was  still  more  widely  extended.  Inferior  in  nimibers 
as  be  was,  he  proposed  to  attack  on  an  equal  front,  and  thus  gave 
_  ,  himself,  for  the  attack  of  an  entrenched  position, 
an  order  of  battle  of  three  men  to  every  two  yards  of 
front,  all  reserves  included.  The  Allies  were  to  attack  in  five 
columns,  the  prince  oi  Orange  from  the  west  and  north-west 
towart^  Trazegnies  and  Monceaa  wood,  Quasdanovich  from  the 
north  on  Go^elies,  Kaunitz  from  the  north-cast,  the  archduke 
Charles  from  the  east  through  Flexinis,  and  finally  Beaulieu 
towards  Lambusart.  The  scheme  was  worked  out  in  such  minute 
detail  and  with  so  entire  a  disregard  of  the  chance  of  imforeseen 
incidents,  that  once  he  had  given  the  executive  conunand  to  move, 
the  Austrian  general  could  do  no  more.  If  every  detail  worked 
out  as  planned,  victory  would  be  his;  if  accidents  happened 
he  coidd  do  nothing  to  redress  them,  and  unless  these  righted 
themselves  (which  was  improbable  in  the  case  of  the  stiffly 
organized  old  armies)  he  could  only  send  round  the  order  to  Iweak 
off  the  action  and  retreat. 

In  these  circumstances  tbe  battle  of  Fieurus  Is  the  sum  rather 
than  the  product  of  the  various  fights  that  took  place  between 
each  allied  column  and  the  French  division  that  it  met.  The 
prince  of  Orange  attacked  at  earliest  dawn  and  gradually  drove 
in  the  French  left  wing  to  Courcelles,  Roux  and  Marchiennes, 
but  somewhat  after  noon  the  French,  under  the  direction  for  the 
most  part  of  Klfiber,  began  a  series  of  counterstrokes  which 
recovered  the  lost  ground,  and  about  5,  mthout  waiting  for 
Coburg's  instructions,  tbe  prince  retired  north-westward  off 
the  battlefield.  iTjc  French  centre  (fivisiou,  under  Iktorlot,  made 
a  gradual  fignting  retreat  on  (^psselies,  followed  up  by  the 
Quasdan,ovich  cohtmji  aod  pitrt  of  E^ufu^^'s.force.  .  Np  serij^ 


impressidh  was  made  on  the  defenders,  cMe^  because  the  brook 
west  of  MeUet  was  a  serious  obstacle  to  the  rig^d  order  of  the 
Allies  and  had  to  be  bridged  before  their  guns  could  be  got  over. 
E.aimitx's  column  and  Cbampionnet's  division  met  on  the  battle- 
field of  1690.  Tbe  Frendi  were  gradually  driven  in  from  the 
outlying  villages  to  their  main  position  between  Heppignies  and 
Wangenies.  Here  the  Allies,  wdl  led  and  taking  every  advantage 
of  ground  and  momentary  chances,  had  the  best  of  it.  They 
prosed  the  French  hard,  Decessitated  the  intervention  of  such 
small  reserves  as  Jourdan  had  ayaflable,  and  only  gave  way  to  tbe 
defenders'  counterstroke  at  the  moment  th^  received  Coburg's 
orders  for  a  general  retreat. 

On  the  allied  left  wing  the  fighting  was  closer  and  more  severe 
than  at  any  point.  BeauUeu  on  the  extreme  left  advanced  upon 
Velaine  and  the  French  positions  in  the  woods  to  the  south  in 
several  small  groups  of  all  arms.  Here  were  the  divisions  of  the 
Army  of  the  Ardennes,  markedly  inferior  in  disdpUne  and 
endurance  to  the  rest,  and  only  too  mindful  of  their  four  previous 
reverses.  For  six  hours,  more  or  less,  they  resisted  the  oncoming 
Allies,  but  then,  in  qdte  of  the  example  and  the  de^airing 
a^ipeala  ci  their  young  genoal  Maroeau,  tfa^  broke  and  fled, 
leaving  BeanHeu  firee  to  ooml^  with  the  ardiduke  Charies, 
who  carried  Fieurus  after  obstinate  fighting,  and  then  pressed  on 
towards  Campinaire.  Beaulieu  took  command  of  all  the  allied 
forces  on  this  side  about  noon,  and  from  then  to  5  p.m.  launched 
a  series  of  terrible  attacks  on  the  French  (Lefebvre's  division, 
part  of  the  general  reserve,  and  the  remnant  of  Marceau's  troops) 
above  Campinaire  and  Lambusart.  Tbe  disciplined  resolution 
of  the  imperial  battalions,  and  the  enthusiasm  of  the  French 
Revolutionaries,  were  each  at  their  height.  The  Austrians  came 
on  time  after  time  over  ground  that  was  practical]^  destitute  of 
cover.  Villages,  farms  and  fields  of  com  caught  fire.  The  French 
grew  more  and  more  ezdted — "  No  retreat  to-day! "  they  called 
out  to  their  leaders,  and  finally,  clamouring  to  be  led  against  the 
enemy,  they  had  their  wish.  I<ef  ebvre  seized  the  ps3rch<dogical 
moment  -whea  the  fourth  attack  (rf  the  Allies  had  failed^  and 
(though  he  did  not  know  it)  the  wder  to  retreat  had  come  from 
Coburg.  The  losses  of  the  imit  that  delivered  it  were  small, 
for  the  charge  exactly  responded  to  the  moral  conditions  of  the 
moment,  but  the  pn^x^tion  of  lulled  to  woimded  (55  to  Si)  is 
good  evidence  of  the  intensity  of  the  momentary  conflict. 

So  ended  the  battle.  Coburg  had  by  now  learned  definitely 
that  Charieroi  had  surrendered,  and  while  the  issue  of  the  battle 
was  still  doubtful— for  though  tbe  prince  of  Orange  was  beaten, 
Beaulieu  was  in  the  full  tide  of  success — he  gave  (towards  3  v.u.) 
the  order  for  a  general  retreat.  This  was  delivered  to  the  various 
conunandexs  between  4  and  5,  and  these,  having  their  men  in 
hand  even  in  the  heat  the  engagement,  were  able  to  break  off 
the  battle  without  undue  confusicMi.  The  French  were  far  too 
exhaxuted  to  pursue  them  (they  had  lost  twice  as  many  men 
as  the  Allies),  and  their  leader  had  practically  no  formed  body 
at  hand  to  follow  up  the  victory,  thanks  to  the  extraordinary 
dissemination  of  the  army. 

Tourcoing,  Toumay  and  Fieurus  represent  the  maximum  result 
achievable  under  the  earlier  Revolutionary  system  erf  making  war, 
and  show  the  men  and  the  leaders  at  the  highest  pomt  of  combined 
steadiness  aod  enthusiasm  they  ever  reached — that  is,  as  a  "  Sans- 
culotte "  army.  Fieurus  was  also  the  last  mat  victory  of  tbe 
French,  in  point  of  time,  prior  to  the  advent  of  Napoleon,  and  may 
therefore  be  considered  as  Illustrating  tbe  general  cooditiooa  ot 
warfare  at  one  (A  the  most  important  points  in  its  development. 

The  sequel  of  these  battles  can  be  told  in  a  few  words.  The  Austrian 
government  had,  it  is  aadd,  loi^  ago  decided  to  evacuate  the  Nether- 
lands, and  Coburg  retired  over  the  Meuae,  jwactkaUy  unpursued. 
while  the  duke  of  Ym-k's  f«ces  fdl  back  m  good  order,  though 
pursued  by  Kchegru  through  FlandeiB.  The  English  contingent 
embarked  for  home,  the  rest  retired  through  Holland  mto  Hanoverian 
twritory,  leaving  the  Dutch  troops  to  surrender  to  the  victors.  The 
last  phase  of  the  pursuit  reflected  great  glory  on  Picbsgni,  for  it 
was  conducted  in  midwinter  through  a  country  bare  of  supplies  and 
densely  intersected  with  dykes  and  meres.  The  crowning  inadent 
was  the  dramatic  capture  of  the  Dutch  fleet,  frozen  in  at  the  Texel, 
by  a  handful  at  hMBas»  yA»  rode  over  the  ice  and  browbeat  the  crews 
of  the  well-armed  battleships  into  surrender.  It  was  many  year* 
before  a  prince  pfi  piange  ntffid  ag^in  in  the  Unjtedproybces,  white 
tl:^  Ajisti^n  whi^^CQ^  ;ii^ver  S^i^  mounted  guard  in  Bniuejs,  , 
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The  Rhine  campaign  of  1794,  waged  as  Iwfore  chiefly  by  the 
Pniasians,  was  not  of  great  importance.  General  v.  Mfillendorf  won  a 
victoiy  at  Kaiserslautern  on  the  33rd  of  May,  but  operations  there- 
after became  spasmodic,  and  were  socm  complicated  by  Coburg's 
retreat  over  the  Meuse,  With  this  event  the  (^Tensive  of  the  Alhes 
gainst  the  French  Revolution  came  to  an  inglorious  end.  Poland 
now  occupied  the  thoughts  of  European  statesmen,  and  Austria  b^an 
to  draw  her  forces  on  to  the  east.  England  etopped  the  payment  of 
snbndies,  and  Prussia  made  the  Peace  of  Basel  on  the  5th  <k  April 
179$.  On  the  Spanish  frontier  the  French  under  General  Dugommier 
(who  was  killed  in  the  last  battle)  were  successful  in  almost  every 
encounter,  and  Spain,  too,  made  peace.  Only  the  eternal  enemies, 
France  and  Austria,  were  left  face  to  face  on  the  Rhine,  and  elsewhere, 
of  all  the  Allies,  Sardinia  alone  (see  below  under  Italian  Campaigns) 
continued  the  struggle  in  a  half-hearted  fashion. 

The  operations  01  1795  on  the  Rhine  present  no  feature  of  the 
Revolutionary  Wzirs  that  other  and  more  interesting  campaigns 
fail  to  show.  Austria  had  two  armies  on  foot  under  the  general 
command  of  Clerfayt,  one  on  the  upper  Rhine,  the  other  south  of 
the  Main,  while  Mainz  was  held  by  an  army  of  imperial  contil^nts. 
The  French,  Jourdan  on  the  lower,  Pichegru  on  the  upper  Rhine, 
had  as  usual  superior  numbers  at  their  disposal.  Jourdan  combined 
a  demonstrative  frontal  attack  on  Neuwied  with  an  advance  in  force 
via  Diisseldorf,  reunited  his  wings  beyond  the  river  near  Neuwied, 
and  drove  back  the  Austrians  in  a  series  of  small  engagements  to  the 
Main,  ndule'  Pich^ru  passed  at  Mannheim  and  advanced  tomrds 
the  Neckar.  But  ere  long  both  were  beaten,  Jourdan  at  Hfichst 
and  Pich^ru  at  Mannheim,  and  the  investment  of  Mainz  had  to  be 
abandoned.  This  was  followed  by  the  invasion  of  the  Palatinate 
by  Clerfayt  and  the  retreat  of  Jourdan  to  the  Moselle.  The  position 
was  further  compromised  by  secret  negotiations  between  Pichegru 
and  the  enemy  for  the  restoration  of  the  Bourbons.  The  meditated 
treason  came  to  hgbt  early  in  the  following  year,  and  the  guilty 
commander  disappeared  into  the  obscure  ranks  of  the  royalist 
isecret  agents  till  finally  broi^ht  to  justice  in  1804. 

The  Cahpaion  op  1796  in  Geiucany 
The  wonder  of  Europe  now  transferred  itself  from  the  drama 
of  the  French  Revolution  to  the  equally  absorbing  drama  of  a 
great  war  on  the  Rhine.  *'  Every  day,  for  four  terrible  years," 
wrote  a  German  pamphleteer  early  in  1796,  "  has  surpassed  the 
one  before  it  in  grandeur  and  terror,  and  to-day  surpasses  all 
in  dizzy  sublimity.^  That  a  manoeuvre  on  the  Lahn  should 
possess  an  interest  to  the  peoples  of  Europe  surpassing  that  of 
the  Reign  of  Terror  is  indeed  hardly  imaginable,  but  there  was  a 
'Ifbod  reason  fov  the  tense  expectancy  that  prevailed  everywhere. 
France's  policy  was  no  longer  defenave.  She  aimed  at  invading 
and  "  revolutionizing  "  the  monarchies  and  principalities  of  old 
Europe,  and  to  this  end  the  campaign  of  1 796  was  to  be  the  great 
and  conclusive  effort.  The  '*  Uberation  of  the  oppressed"  had 
its  part  in  the  decision,  and  the  glory  of  freeing  the  serf  easily 
merged  itself  in  the  glory  of  defeating  the  serf's  masters.  But 
a  still  more  pressing  motive  for  carrying  the  war  into  the  enemy*s 
country  was  the  fact  that  France  and  the  lands  she  had  overrun 
could  no  longer  subsist  her  armi«.  The  Directory  frankly  told 
its  generals,  when  they  complained  that  their  men  were  starving 
and  ragged,  that  they  would  find  plenty  of  subsistence  beyond 
the  Rhine. 

On  her  part,  Austria,  no  longer  fettered  by  allied  contingents 
nor  by  the  expenaea  of  a  far  distant  campaign,  could  put  forth 
more  strength  than  on  form»  campaigns,  and  as  war  came 
nearer  home  and  the  citizen  saw  himself  threatened  by  "  re- 
volutionizing "  and  devastating  armies,  he  ceased  to  hamper  or 
to  swindle  the  troops.  Thus  the  duel  took  place  on  the  grandest 
scale  then  known  in  the  history  of  European  armies.  Apart 
from  the  secondary  theatre  of  Italy,  the  area  embraced  in  the 
struggle  was  a  vast  triangle  extending  from  Dtisseldorf  to  Basel 
and  thence  to  Ratisbon,  and  Caraot  sketched  the  outlines  in 
accordance  with  the  scale  of  the  picture.  He  imagined  nothing 
less  than  the  onion  of  the  armies  of  the  Rhine  and  the  Riviera 
before  the  walls  of  Vienna.  Its  practicabflity  cannot  here  be 
discussed,  but  it  is  worth  contrasting  the  attitude  of  contemr 
poraries  and  of  later  strategical  theorists  towards  it.  The 
former,  with  their  empirical  knowledge  of  war,  merely  thought 
it  impracticable  with  the  available  means,  but  the  latter  have 
condemned  it  root  and  branch  aa  aa  operation  oa  eztoior 
linea." 

The  scheme  took  shape  only  gradually.  The  first  advance 
wad'  made'  partly  in  search  of  food,  partly  to  disengage  the 


Palatinate,  which  Clerfayt  had  conquered  in  1795.  "K  you 
have  reason  to  believe  that  you  would  find  some  supplies  on 
the  Lahn,  hasten  thither  with  the  greater  part  (rf  your  forces," 
wrote  the  Directory  to  Jourdan  (Army  of  the  Sambre-and- 
Meuse,  7^,<x>o)  on  the  29th  of  March.  He  was  to  move  at  once, 
before  the  Austrians  could  concentrate,  and  to  pass  the  Rhine 
at  Dtisseldorf,  thereby  bringing  bact  the  centre  of  the 
enemy  over  the  river.  He  was,  further,  to  take  every 
advantage  of  their  want  of  concentration  to  deliver  Monmm. 
blow  after  blow,  and  to  do  his  utmost  to  break  them 
up  completely.  A  fortnight  later  Moreau  (Army  of  the  RUne- 
and-Moselle,  78,000)  was  ordered  to  take  advantage  of  Jourdan's 
move,  which  would  draw  most  of  the  Austrian  forces  to  the 
Mainz  region,  to  enter  the  Breisgau  and  Suabia.  "You  will 
attack  Austria  at  home,  and  capture  her  magazines.  You  will 
enter  a  new  country,  the  resources  of  which,  properly  handled, 
should  suffice  for  the  needs  of  the  Army  of  the  Rhine-and- 
Moselle." 

Jourdan,  therefore,  was  to  take  upon  himself  the  destruction 
of  the  enemy,  Moreau  the  invasion  of  South  Germany.  The 
first  object  of  both  was  to  subsist  their  armies  beyond  the 
Rhine,  the  second  to  defeat  the  armies  and  terrorize  the  popula- 
tions of  the  empire.  Under  these  instructions  the  campaign 
opened.  Jourdan  crossed  at  Dusseldorf  and  reached  the  Lahn, 
but  the  enemy  concentrated  against  him  very  swiftly  and  he 
had  to  retire  over  the  nver.  Still,  if  he  had  not  been  able  to 
"  break  them  up  completely,"  he  had  at  any  rate  drawn  on 
himself  the  weight  of  the  Austrian  army,  and  enabled  Moreau 
to  cross  at  Strassburg  without  much  difficulty. 

The  Atistrians  were  now  commanded  by  the  archduke  Charles, 
who,  after  all  detachments  had  been  made,  disposed  of  some 
56,000  men.  At  first  he  employed  the  bulk  of  this  force  against 
Jourdan,  but  on  hearing  of  Moreau's  progress  he  returned  to 
the  Neckar  country  with  20,060  men,  leaving  Feldzeugmeister 
V.  Wartensleben  with  36,000  to  observe  Jourdan.  In  later 
years  he  adinitted  himself  that  his  own  force  was  far  too  small 
to  deal  with  Moreau,  who,  he  probably  thought,  would  retire 
after  a  few  manceuvres. 

But  by  now  the  two  French  generals  were  aiming  at  something 
more  than  alternate  raids  and  feints.  Camot  bad  set  before 
them  the  ideal  of  a  decisive  battle  as  the  great  object. 
Jourdan  was  instructed,  if  the  archduke  turned  on  JJf^^^. 
Moreau,  to  follow  him  up  with  all  speed  and  to  bring 
him  to  action.  Moreau,  too,  was  not  retreating  but 
advancing.  The  two  armies,  Moreau's  and  the  archduke'si,  met 
in  a  straggling  and  indecisive  battle  at  Malsch  on  the  9th  of 
July,  and  soon  afterwards  Charles  learned  that  Jourdan  had 
recrossed  the  Rhine  and  was  driving  Wartensleben  before  him. 
He  thereupon  retired  both  armies  from  the  Rhine  valley  into  the 
interior,  hoping  that  at  least  the  French  would  detach  large 
forces  to  besiege  the  river  fortresses.  Disappointed  of  this,  and 
compelled  to  face  a  very  grave  situation,  he  resorted  to  an 
expedient  which  may  be  described  in  his  own  words:  "  to 
retire  both  armies  step  by  step  without  committing  himself 
to  a  battle,  and  to  sdze  the  first  opportunity  to  imite  them  so 
as  to  throw  himself  with  superior  or  at  least  equal  strength  on 
one  of  the  two  hostile  enemies."  This  is  the  ever-recurring  idea 
of  *'  interior  lines."  It  was  not  new,  for  Frederick  the  Great  had 
used  similar  means  in  simila^.  circumstances,  as  had  Souham 
at  Tourcoing  and  even  Dampierre  at  Valenciennes.  Nor  was  it 
differentiated,  as  were  Napoleon's  operations  in  this  same  year, 
by  the  deliberate  use  of  a  small  containing  force  at  one  point 
to  obtain  relative  superiority  at  another.  A  general  of  the  18th 
century  did  not  believe  in  the  efficacy  of  superior  numbers— had 
not  F^eiick  the  Great  disproved  it  ? — and  for  him  operations 
on  "  interior  lines  "  were  simply  successive  blows  at  successive 
targets,  the  efficacy  of  the  blow  in  each  case  being  dependent 
chiefly  on  his  own  personal  qualities  and  skill  as  a  general  on 
the  field  of  battle.  In  the  present  case  the  point  to  be  observed 
is  not  the  expedient,  which  was  dictated  by  the  circumstances, 
but  the  courage  of  the  young  general,  who,  unlike  Wartens- 
leben and  the  rest  of  his  l^erals,  unlike,  too,'  Moreau  and 
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JrtMMan  frhMMithpe*,  mmwrwrnuOmA  Mmr^ttU*  tTtmt»»A  «f  htiwtnrtag. 

tlum. 

On  tlto  Dtlier  side.  Carnotf  of  ooutm,  foresaw  tlu  possUiility.  ^ 
He  vaned  the  generab  not  to  allow  the  enemy  to  "  use  Us 
forces  sometimca  against  one,  sometimes  against  the  other,  as 
he  did  In  the  last  campaign,"  and  ordered  them  to  go  forward 
respectively  into  Franconia  and  into  the  owntry  of  the  upper 
Neckar,  with  a  view  to  seeking  out  and  defeating  the  enemy's 
aimy.  But  the  plan  of  (^>aationa  soon  grew  bender.  Jourdan 
was  informed  on  the  3zst  of  July  that  if  he  reached  the  E^egnitz 
without  meeting  the  enemy,  or  if  his  arrival  there  forced  the 
latter  to  retire  ra^ndly  to  the  Danube,  he  was  not  to  hesitate  to ' 
advanro  to  Rati^>on  and  even  to  Paasau  if  the  disorganisation 
of  the  enemy  admitted  it^  but:  in  these  oontingenckft  he  was  to 
detadi  a  force  into  B<dieinia  to  levy  amtribations.  "  We  pre- 
Bome  that  the  enemy  is  too  weak  to  offer  a  successful  lesistanoe 
and  wfll  have  united  his  forces  on  the  Danube;  we  hope  that 
our  two  armies  will  act  in  unison  to  rout  him  completely.  Each 
is,  in  any  case,  strong  enou^^  to  attack  by  itself,  and  nothing 
is  so  pernicious  as  slowness  in  war."  Evidently  the  fear  that 
the  two  Austrian  armies  would  unite  against  one  of  their  as- 
aailants  had  now  given  place  to  somethii^  like  disdain. 

This  was  due  in  all  probability  to  the  rapidity  wkh  which 
Mtoicau  was  driving  the  archduke  before  him.  After  a  brief 
stand  on  the  Nef±ar  at  Cannstadt,  the  Auatrians,  onty  25,000 
strong,  fell  hack  to  the  Rauhe  Alb,  where  they  halted  again, 
to  cover  their  "*»c»""*ft  at  Ulm  and  Gttnzburg,  towards  the  end 
of  July.  Wartoudeben  was  sinularly  falling  back  before  Jourdan, 
though  tiie  latter,  starting  otmsiderably  later  than  Morean,  had 
aot  advanced  so  far.  The  details  of  the  successive  positions 
oca^>ied  by  Wartensleben  need  not  be  stated;  ail  that  concerns 
the  general  development  of  the  campaign  is  the  fact  that  the 
hitherto  independent  leader  of  the  "  Lower  Rhine  Army " 
resented  the  loss  of  his  freedom  of  action,  and  besides  lamenta- 
tions opposed  a  didl  passive  reslMance  to  all  but  the  most  formal 
cvders  of  the  prince.  Many  weeks  passed  before  this  was  over- 
come  sufficiently  iat  his  leader  even  to  arrange  for  the  oontem- 
plated  combination,  and  in  these  weeks  the  archduke  was  being 
driven  back  day  1^  day,  and  the  Gennaa  lumcipalitiea  wem 
falling  away  one  by  one  as  the  French  advanced  and  preached 
the  revoludonary  formula.  In  such  draun stances  as  these  — 
the  general  facts,  if  not  the  causes,  were  patent  enough — it  was 
natural  that  the  confident  Paris  strategists  ^ould  think  chiefly 
of  the  profits  of  their  enterprise  and  ignore  the  fears  of  the  generals 
at  the  front.  But  the  latter  were  justified  in  one  Important 
respect;  their  operating  armies  had  seriously  diminished  in 
numbers,  Jourdan  di^kosing  of  not  more  than  4.5,000  and  Moreau 
of  about  50,000.  The  archduke  had  now,  owing  to  the  arrival 
of  a  £ew  detachments  firom  the  Black  Foicst  and  elsewhere,  about 
34,000  men,  Waxtenileben  almost  exactly  the  same,  and  the 
fbrmer,  for  some  reason  which  has  never  been  fully  e^lained 
but  has  its  justification  in  psydiological  factors,  suddenly  turned 
Jtowftefaix  fooght  a  long,  severe  and  straggHng  battle  above 
Neresheim  (August  11).  This  did  not,  however,  give 
him  much  tespitt,  and  on  the  izth  and  15th  he  retired  over  the 
Danube.  At  this  date  Wartensleben  was  about  Amberg,  almost 
as  far  away  from  the  other  army  as  he  had  been  on  the  Rhine, 
owing  to  the  necessity  of  retreating  roimd  instead  U  through  the 
principality  oi  ^yreuth,  wiiich  was  a  Pmsslan  posseadoai  uid 
oould  therefore  make  its  neutrality  respected. 

iUtherto  Charles  had  intotded  to  unite  his  armies  on  the 
Danube  against  Moreau.  His  later  chuce  of  Jourdan's  army  as 
Uk  objective  of  Ids  ocoibinatSon  ganr  out  of  drcomstances  and 
in  particdar  oat  of  the  tnilUant  reconnaissanoe  work  of  a  cavalry 
brigadierof  the  Lower  Rhine  Army,  Nauendorff.  Hiia  general's 
reports — he  was  workng  in  the  country  south  and  south-east 
of  Ntfrnberg,  Wartensleben  being  at  Amberg — indicated  first  an 
advance  of  Jourdaia'B  army  from  Forcfaheim  through  Nllmberg 
10  the  soiOhi  and  induced  the  avchduke,  on  the  isth,  to  be^  a 
cdncMtnttiOn'^  his  own  army  towarda  Ingohtadt.  This  was  a 
pdrdly  dtfen^ve  vwastire,  but  Nanuidotrfi  reported  on  Utc  r^Ck 
ind  t4th  that  the-«U]ir  Golumna-of  lihe  Fcendi  were  swinging 


away  to  the  eaat  againsfe  Waitpiakben's  firont  and  Infaer  iank, 
and  on  the  14th  he  boldly  sngjgested  the  idea  tkat  decided  the 
campaign.  "  If  your  Royal  Highness  will  or  can  advance  12,000 
men  against  Jonrdao's  rear,  be  is  kst  .  We  ooold  not  have  a 
better  opportunity."  When  this  message  arrived  at  head- 
quarters  the  archduke  had  already  issued  orders  to  the  same 
effect.  Lieutenant  Field  Marshal  Count  Latour,  with  30,000 
men,  was  to  keep  Moreau  occupied — another  ezp>edient  of  the 
moment,  due  to  the  very  close  pressure  of  Moreau's  advance, 
and  the  failure  of  the  attempt  to  put  him  out  of  action  at 
Neresheim.  The  small  remainder  of  the  army,  with  a  few 
detachments  gathered  en  route^  in  all  about  37,000  men,  began 
to  recross  the  Danube  on  the  t4th,  and  slowly  advanced  north 
on  a  broad  fnmt,  its  leader  being  now  sure  that  at  vans  point 
on  his  line  he  would  encounter  the  Frmch,  whether  they  were 
heading  for  Ratisbon  or  Amberg.  Meanwhi^,  the  Directory  had, 
stni  acting  on  the  theory  of  the  ardiduke's  weakness,  ordered 
Moreau  to  combine  the  operations  with  those  of  Bonaparte  in 
Italian  Tirol,  and  Jourdan  to  turn  both  flanks  of  his  immediate 
opponent,  and  thus  to  jffevent  his  joining  the  archduke,  as  well 
as  his  retreat  into  Bohemia.  And  curiously  enou^  it  was  this 
latter,  and  not  Moreau's  move,  which  suggested  to  the  archduke 
that  his  chance  had  come.  The  chance  was,  in  fact,  one  dear  to 
the  i8th  century  general,  catching  his  opponent  in  the  act 
executing  s  manoeuvre.  So  far  from  **  exterior  lines  "  bong 
fatal  to  Jourdan,  it  was  not  until  the  French  genoal  began  to 
operate  against  Wartenslebea'a  saiwr  fiank  that  the  azdiidiike'a 
opportunity  came. 

The  decisive  events  of  the  campaign  can  be  described  very 
briefly,  the  ideas  that  directed  them  having  been  made  clear. 
The  long  thin  hue  of  the  archduke  wrapped  itself  round 
Jourdan'siightflanknearAmberg,  while  Wartensleben 
fought  him  in  front.  The  battle  (August  24)  was  a  wOniaig. 
series  of  engi^ments  between  the  various  columns  that 
met;  it  was  a  repetition  in  fact  of  Fleurus,  without  the  intra^ty 
of  fighting  spirit  that  redeems  that  battle  from  dulness.  Success 
followed,  not  upon  bravery  or  even  tactics,  but  upon  the  pre- 
existing strategical  conditions.  At  the  end  of  the  day  the  French 
retired,  and  next  morning  the  archduke  began  another  wide 
extem^m  to  his  left,  hoping  to  head  them  off.  This  consumed 
several  days.  In  the  course  of  it  Jourdan  attempted  to  take 
advantage  of  his  opponent's  dissemination  to  regain  the  direct 
road  to  WHnsburg,  but  the  attempt  was  defeated  by  an  almost 
fortuitous  combination  of  forces  at  the  threatened  pcunt.  M<»e 
effective,  indeed,  than  this  indirect  pursuit  was  the  very  active 
hostility  of  the  peasantry,  who  had  suffered  in  Jourdan's  advance 
and  retaliated  so  effectually  during  his  retreat  that  the  army 
became  thoroughly  demoralized,  both  by  want  of  food  and  by 
the  strain  of  incessant  sniping.  Defeated  agtUn  at  WOrzburg  on 
the  5rd  of  September,  Jourdan  continued  his  ratzeat  to  the  Lahn, 
and  finally  withdrew  the  shattered  axmy  over  the  Rhine,  partly 
by  DOsseldoxf,  partly  by  Neuwied.  In  the  last  engagement 
on  the  Lahn  the  young  and  brilliant  Marceaa  was  mortally 
wounded.  Far  away  in  Bavaria,  Moreau  had  meantime  been 
driving  Latour  from  one  line  of  resistance  to  another.  On  re- 
ceiving the  news  of  Jourdan's  reverses,  howevw,  he  made  a  rapid 
and  successful  retreat  to  Strassburg,  evading  the  prince's  army, 
which  had  ascended  the  Rhine  valley  to  head  him  off,  in  the  nick 
of  time. 

This  celebrated  campaign  is  pre-eminently  strategical  in  its 
character,  in  that  the  poaticms  and  movements  anterior  to  the 
battle  preordatoed  its  issue.  It  raised  the  reputation  of  the:  arch: 
duke  Charles  to  the  higliest  point,  and  deservedly,  for  he  wrested 
vfctory  from  the  most  de^>tfate  drcumstuices  by  the  skilful 
and  resolute  employment  <rf  his  <Hie  advantage.  But  this  was 
only  possible  because  Moreau  and  Jourdan  were  content  to  accept 
Strategical  failure  without  seeking  to  redress  the  balance  by  hard 
fighting.  The  great  question  of  this  campaign  is,  why  did 
Moreau  add  Joiirdan  fail  against  inferior  numbers,  when  in  Italy 
Bonaparte  «4th  a  similar  army  against  a  sim3ar  opponent  won 
.inctoiy  .4ft«r  .vktoty  againdt  equal  and  superior  .iorcca^^'  The 
answer  wili  not  be  supplied  tiy  anyJtbeMjr  of' ''  etteifor  aad 
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inlciioi. lines."  It  lies  fac  deeper.  So.iar  as  it  is  possible  to 
sumnurize  it  in  one  phrase,  it  Hes  in  the  fact  that  though  the 
Directory  meant  this  campaign  to  be  the  final  word  on  the 
Revolutionary  Wax,  for  the  nation  at  large  this  final  word  had 
been  said  at  Fleurus.  The  troops  were  still  the  nation;  they  no 
longer  fought  for  a  cause  and  for  bare  existence,  and  Moreau  and 
Jourdan  were  too  closely  allied  in  ideas  and  sympathies  with  the 
misplaced  citizen  soldiers  they  commanded  to  be  able  to  dominate 
their  collective  wilL  In  default  of  a  cause,  bowever^  soldiers 
will  fight  for  a  maji,  and  this  brings  us  by  a  natural  sequence  of 
ideas  to  the  war  in  Italy. 

The  War  m  Italy  1793-97 

GBtherto  we  have  ignored  the  operations  on  the  Italian 
frontier,  partly  because  they  were  of  minor  importance  and 
partly  because  the  conditions  out  of  which  Napoleon's  first 
campaign  arose  can  be  best  considered  in  connexion  with  that 
campaign  itself,  from  which  indeed  the  previous  operations 
derive  such  as  they  possess.  It  has  been  mentioned  that 
in  1792  the  Frendi  overran  Savoy  and  Nice.  In  1793  the 
Sardinian  army  and  a  small  auxiliary  corps  of  Austrians  waged 
a  desultory  mountain  warfare  against  the  Army  of  the  Alps 
about  Briancon  and  the  Army  of  Italy  on  the  Var.  That  furious 
offensive  on  the  part  of  the  French,  which  signalized  the  year  1793 
elsewhere,  was  made  impossible  Ikere  by  the  counter-revolution 
in  the  cities  of  the  Midi. 

In  1 794,  when  this  had  been  crushed,  the  intention  of  the  French 
government  was  to  take  the  offensive  against  the  Austro- 
Sardinians.  The  first  operation  was  to  be  the  capture  of  Oneglia. 
The  concentration  oi  large  forces  in  the  lower  Rhone  valley,  had 
naturally  infringed  upon  the  areas  told  o5  for  the  provisioning  of 
the  Annies  of  the  Alps  (Rellermaim)  and  of  Italy  (Dtmierbion) ; 
indieed,  the  sullen  population  could  hardly  be  induced  to  feed  the 
troops  suppressing  the  revolt,  still  less  the  distant  frontier 
armies.  Thus  the  only  source  of  supply  was  the  Riviera  of 
tienoa:  "  Our  connexion  with  this  district  is  imperilled  by  the 
corsairs  of-  Oneg^  (a  Sardinian  town)  owing  to  Uie  cassation  of 
our  opexations  aSoat.  The  army  is  living  from  hand  to  mouth," 
wrote  the  younger  Robespierre  in  September  1793.  Vessds 
bearing  supplies  from  Genoa  could  not  avoid  the  corsairs  by 
taking  the  open  sea,  for  there  the  British  fleet  was  supreme. 
Caraot  therefore  ordered  the  Army  of  Italy  to  capture  Oiieglia, 
and  21,000  men  (the  rest  of  the  67,000  effectives  were  held  back 
for  coast  defence)  began  operations  in  April.  The  French  left 
moved  against  the  enemy's  positions  on  the  main  road  over  the 
Col  di  Xeoda,  the  centre  towards  Ponte  di  Nava,  and  the  right 
Saotvio.  the  Riviera.   All  met  with  success,  thanks  to 

Mass6na's  bold  handling  of  the  centre  column.  Not 
only  was  Oneglia  captured,  but  also  the  Col  di  Tenda.  Napoleon 
Bonaparte  served  in  these  affairs  un  the  headquarter  staff. 
Meantime  the  Ajnny  of  the  Alps  had  possessed  itself  of  the  Little 
St  Bernard  and  Mont  Cenis,  and  the  Republicans  were  now 
masters  of  several  routes  into  Piedmont  (May).  But  the  Alpine 
roads  merely  led  to  fortresses,  and  both  Carnot  and  Bonaparte — 
Napoleon  had  by  now  captivated  the  younger  Robespierre  and 
become  the  leading  spirit  in  Dumerbion's  army — considered 
that  the  Array  of  the  Alps  should  be  weakened  to  the  profit  of 
the  Army  of  Italy,  and  that  the  time  had  come  to  disregard  the 
feeble  neutraUty  of  Genoa,  and  to  advance  over  the  Col  di  Tenda. 

Napoleon's  first  suggestion-  for  a  rapid  condenaaticm  of  the 
Frendi  cordon,  and  an  irresistible  blow  on  the  cMitre  of  the  Allies 
NuMkoM  Tehda-Coni,^  came  to  nothing  owing  to  the  waste 
la  1194.  ^  negotiations  between  the  generals  and  the 

distant  Committee,  and  meanwhile  new  factors  came 
into  play.  The  capture  of  the  pass  of  Argentera  by  the  right  wing 
of  the  Army  of  the  Alps  suggested  that  the  main  effort  should  be 
made  against  the  barrier  fortress  of  Demonte,  but  here  again 
Napoleon  proposed  a  concentration  of  effort  on  the  primary  and 
economy  of  force  in  the  secondary  objective.  About  the  same 
time,  in  a  lOi^noiT  on  the  war  in  gei^al,  he  laid  down  hia  most 

*  Liguria  was  not  at  this  period  thou^  of,  even  by  Nt^Mileon, 
^#iiy1^iag  more  than  a  supi^y  area. 


cdebrated  maxim:  "  The  pri^ic^^ofmur  are  the  same  as  those 
of  a  siege.  Fire  must  be  concentrated  on  one  point,  and  as  soon 
as  the  breadi  is  made,  the  equilibrium  is  bct^en  and  the  rest  is 
nothing."  In  the  domain  oi  tactics  he  was  and  remains  the 
principal  exponent  of  the  art  of  breaking  the  equUibrium,  and 
already  he  imagined  the  solution  of  problems  of  poUcy  and 
strategy  on  the  same  lines.  "  Austria  is  the  great  enemy; 
Austria  crushed,  Germany,  Spain,  Italy  fall  of  themselves.  We 
must  not  disperse,  but  concentrate  our  attack."  Napoleon 
argued  that  Austria  could  be  effectivdly  wounded  l^^  an  <^endve 
against  Hedmont,  and  even  more  cSectively  by  an  ultetior 
advance  frcMn  ItaUan  soil  into  Germany.  In  pursuance  of  the 
single  aim  he  asked  for  the  aj^intment  of  a  single  commander- 
in-chief  to  hold  sway  from  Bayonne  to  the  Lake  of  Geneva,  and 
for  the  rejection  of  all  schemes  for  *'  revolutionizing  "  Italy  t&l 
after  the  defeat  of  the  arch-enemy. 

Operations,  however,  did  not  after  all  take  either  of  these  forms. 
The  younger  Robespierre  perished  with  his  brother  in  the  coup 
d'etat  of  9th  Thermidor^  the  advance  was  suspended,  and 
Bonaparte,  amongst  other  leading  spirits  of  the  Army  of  Italy, 
was  arrested  and  imprisoned.  Profiting  by  thismoment,  Austria 
increased  her  auxiliary  corps.  An  Austrian  general  took  command 
of  the  whole  of  the  allied  forces,  and  pronounced  a  threat  {ram 
the  region  of  Cairo  (where  the  Austrians  took  their  place  on  the 
left  wing  of  the  combined  army)  towards  the  Riviera.  The 
French,  still  dependent  on  Genoa  for  supplies,  had  to  take  the 
offensive  at  once  to  save  themselves  from  starvation,  and  the 
result  was  the  expedition  of  Dego,  planned  chiefly  by  Napoleon, 
who  had  been  released  from  prison  and  was  at  headquarters, 
though  unemployed.  The  movement  began  on  the  17th  of 
September;  and  although  the  Austrian  general  CoUoredo 
repulsed  an  attack  at  Dego  (Sept.  21)  he  retreated  to  Acqiii, 
and  the  incipient  offensive  oi  the  Allies  ended  abruptly. 

The  first  months  of  the  winter  of  1 794-1 795  v/ac  spent  in 
re-equii^ing  the  troops,  who  stood  in  aore  need  after  their  tspid 
movements  In  the  mountains.  For  the  future  operations,  the 
enSonxd  omdensation  of  the  army  on  its  right  wing  with  the 
object  of  protecting  its  line  of  supply  to  Genoa  and  the  dangers  of 
its  cramped  situation  on  the  Riviera  suggested  a  plan  roughly 
resembling  one  already  recommended  by  Napoleon,  who  had 
since  the  affair  of  Dego  become  convinced  that  the  way  into 
Italy  was  through  the  Apennines  and  not  the  Alps.  The  essence 
of  this  was  to  anticipate  the  enemy  by  a  very  early  and  ra^nd 
advance  from  Vado  towards  Caicare  by  the  Ceva  road,  the  only 
good  road  of  which  the  French  disposed  and  which  they  signifi- 
cantly called  the  ^emutde  canon. 

The  plan,  however,  came  to  nothing;  the  Committee,  which 
now  dianged  its  personnd  at  fixed  intervals,  was  in  consequmce 
wavering  and  non-committal,  troops  were  withdrawn  sMnr 
for  a  projected  inva^on  <d  Corsica,  and  in  November  aatf 
1794  Dumerbion  was  replaced  by  Sch6rer,  who  ***r 
assembled  only  17,000  of  his  54,000  effectives  for  field 
operations,  and  selected  as  his  line  of  advance  the  Col  di  Tenda- 
Coni  road.  SchSrer,  besides  being  hostile  to  any  suggestion 
emanating  from  Napoleon,  was  impressed  with  the  apparent 
danger  to  his  right  wing  concentrated  in  the  narrow  Riviera, 
which  it  was  at  this  stage  impossible  to  avert  by  a  sudden  and 
early  assumption  of  the  offensive.  After  a  brief  tenure  Sch£r«c 
was  transferred  bo  the  Spanish  frontier,  but  Kelletmann,  who  noiw 
received  command  of  the  Army  of  Italy  in  addition  to  his  own, 
took  the  same  view  as  his  predecessor-Hjie  view  of  the  ordinary 
general.  But  not  even  the  Schfirer  plan  was  put  into  execution, 
for  spring  had  scarcely  arrived  when  the  prospect  of  renewed 
revolts  in  the  south  of  France  practically  paralysed  the  army. 

This  encouraged  the  enemy  to  deliver  the  blow  that  had  so  long 
been  feared.  The  combined  forces,  under  Devins,— the  Sar- 
dinians, the  Austrian  auxiliary  corps  and  the  newly  arrived 
Austrian  main  army, — advanced  together  and  forced  the  French 
right  wing  to  evacuate  Vado  and  the  Genoese  littoral.  But  at 
this  juncture  the  conclusion  of  peace  with  Spain  released  the 
Pyreneesarmie8,andSch£rerxetQniedtotheArmyof  Italy  at  tho 
head  of  reinforcements.  He  was  faced  with -a  difficult  aituatioB, 
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but  he'  had  the  •  mesns  whoewitb  to  meet  It,  u  Napoleon 
IMomptly  pointed  out.  Up  to  this,  Napoleon  said,  the  Fmch 
commanded  the  mmintain  crest,  and  thetef  oze  covered  Savoy  and 
Nice,  and  also  OnegUa,  Loano  and  Vado,  the  potts  of  the  Riviera. 
But  now  that  Vado  was  lost  the  bxeach  was  made.  Genoa  was 
cut  00,  and  the  sooth  oi  France  was  the  only  remaining  resource 
for  the  army  c<»nnussftn«^-  Vado  must  therefore  be  retaken  and 
the  line  reopened  to  Genoa,  and  to  do  this  it  was  essential  first 
to  dose  up  the  over-extended  cordon — and  with  the  greatest 
rapidity,  lest  the  enemy,  with  the  shorter  line  to  move  on,  should 
gstherat  the  point  oi  c^tact  bfifote  the  French— and  to  advance 
on  Vado.  Further,  knowing  <as  every  one  knew)  that  the  king  of 
Sardinia  was  not  inclined  to  oontiaue  the  struggle  indefinitely,  be 
predicted  that  this  ruler  would  make  peace  once  the  French  army 
had  established  itself  in  his  dominions,  and  for  this  the  way  into 
the  interior,  he  asserted,  was  the  great  road  Sayona-Ceva.  But 
Napoleon's  mind  ranged  beyond  the  immediate  future.  He 
calculated  that  once  the  French  advanced  the  Austrians  would 
seek  to  cover  Lombardy,  the  Piedmontese  Turin,  and  this  separa- 
tion, already  morally  acoMnpUshed,  it  was  to  be  the  French 
general's  ta^  to  accentuate  in  fact.  Next,  Sardinia  having  been 
coerced  into  peace,  the  Army  of  Italy  would  expel  the  Austrians 
ttom  Lombudy,  and  connect  its  operations  with  those  of  the 
French  in  South  Germany  way  of  TiroL  Hwsiq^y  question, 
once  the  atrfdiers  had  gained  the  rich  valley  of  the  Po,  would 
solve  itself. 

This  was  the  ess^ce  of  the  first  of  four  uMBioranda  on  th^ 
subject  prepared  by  Napoleon  in  his  Paris  oSce.  The  second 
indicated  the  means  of  coercing  Sardinia — first  thb 
Austrians  were  to  be  driven  or  scared  away  towards 
Alessandria,  then  the  French  army  would  turn  sharp  to  the  left, 
driving  the  Sardinians  eastward  and  north-eastward  through 
Ceva,  and  this  was  to  be  the  signal  for  the  general  invasion  of 
Piedmont  from  all  sides.  In  the  third  paper  he  framed  an 
elaborate  plan  for  the  retaking  of  Vado,  and  in  the  fourth  hb 
sunmarized  the  contents  of  the  other  three.  Having  thus 
cleared  his  own  mind'  as  to  the  cnnditions  and  the  solution 
of  the  problem,  he  did  his  best  to  secure  the  command  for 
himself. 

The  measures  recommended  by  Napoleon  were  translated 
into  a  formal  and  detailed  order  to  recapture  Vado.  To  Napoleon 
the  miserable  condition  of  the  Army  of  Italy  was  the  most  urgent 
incentive  to  prompt  action.  In  Sch^rer's  judgment,  however,  the 
army  was  imfit  to  take  the  field,  and  therefore  ex  hypotkesi  to 
attack  Vado,  without  thorough  reorganization,  and  it  was  only  in 
November  that  the  advance  was  finally  made.  It  culminated, 
thanks  once  more  to  the  re«lOlute  Mass£na,  in  the  victory  of  Loano 
(November  23-24) .  But  Sch^rer  thought  more  of  the  destitution 
of  his  own  army  than  of  the  fruits  oi  success,  and  contented 
himself  with  lesuming  possession  of  the  Riviera. 

Meanwhile  the  Mentor  whose  suggestions  and  personality  were 
equally  reptignant  to  Schfirer  had  undergone  strange  vicissitudes 
of  fortune — dismissal  from  the  headquarters'  staff,  expulsion  from 
the  hst  of  general  officers,  and  then  the  "  whiff  of  grapeshot  " 
of  13th  Vendlmiaire,  followed  shortly  by  his  marriage  with 
Josephine,  and  his  nomination  to  command  the  Army  of  Italy. 
These  events  had  neither  shaken  his  cold  resolution  nor  disturbed 
his  balance. 

The  Army  of  Italy  q>rat  the  winter  of  1 7  95- 1 796  as  before  in  the 
narrow  Riviera,  while  on  the  one  side,  just  over  the  mountains, 

lay  the  Austro*SardinianS|  and  on  the  other,  out  of 
^v^foa  range  of  the  coast  batteries  but  ready  to  pounce  on  the 
co^maad,  supfdyships, weretheBritishfiigates.  On Botu^tarte's 

left  Kellermann,  with  no  nK»e  than  iS,ooo,  maintained 
a  string  of  posts  between  Lake  Geneva  and  the  A^entera  as  before. 
Of  the  Army  of  Italy,  7000  watched  the  Tenda  road  and  aOjOoo 
men  the  coast-lme.  There  remained  for  active  operations  some 
27,000  men,  ragged,  famished  and  suffering  in  every  way  in  spite 
of  their  victory  of  Loano.  The  Sardinian  and  Austrian  auxiliaries 
(Colh),  25,000  men,  lay  between  Mcmdovi  and  Ceva,  a  force 
ftrung  out  in  the  A^ine  valleys  oi^sed  Kellermann,  and  the 
main  Aartrianarmy  (commanded  by  BennKei^  in  widely  extended 
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cantonments  between  Acqui  and  Milan,  numbered  27,000  fi^ 
troops.  Thus  the  short-lived  concentration  of  all  the  allied 
forces  for  the  battle  against  Sch£rer  had  ended  in  a  fresh  separa- 
tion. Austria  was  far  more  concerned  with  Poland  than  with  the 
moribund  French  qiiestion,  and  committed  as  few  of  her  troops  as 
possible  to  this  distant  and  secondaiy  theatre  of  war.  As  for 
Piedmont,  "  peace  "  was  almost  the  universal  cry,  even  within 
the  army.  All  this  scarcely  affected  the  regimental  spirit  and 
discipline  of  the  Austrian  squadrons  and  battalions,  which  had 
now  recovered  from  the  defeat  of  Loano.  But  they  were  im- 
portant factors  for  the  new  general-in-chie£  on  tht  Riviera,  and 
fomwd  the  basis  of  his  strategy^ 

Napoleon's  first  task  was  far  more  difficult  than  the  writing  of 
memoranda.  He  had  to  graqp  the  reins  and  to  prepare  his  troops, 
morally  and  physically,  for  active  work.  It  was  not  merely  that  a 
young  general  with  many  enemies,  a  political  favourite  of  the 
moment,  had  been  thrust  upon  the  army.  The  army  itself  was 
in  a  pitiable  condition.  Whole  companies  with  their  officers  went 
plundering  in  search  of  mere  food,  the  horses  had  never  received 
as  much  as  half-rations  for  a  year  past,  and  even  the  generals 
were  half-starved.  Thousands  of  men  were  barefooted  and 
hundreds  were  without  arms.  But  in  a  few  days  he  had  secured 
an  almost  incredible  ascendamy  over  the  stdlen,  starved,  half- 
clothed  army. 

"  Soldiers,"  he  told  them, "  you  are  famished  and  nearly  naked. 
The  government  owes  you  much,  but  can  do  nothing  for  you. 
Your  patience,  your  courage,  do  you  honour,  but  s^ve  you  no 
glory,  no  advantage.  I  will  lead  you  into  the  most  fertile  plains 
of  the  world.  There  you  will  find  great  towns,  rich  provinces. 
There  you  will  find  honoin*,  glory  and  riches.  Soldiers  of  Italy, 
will  you  be  wanting  in  courage  ?  " 

Such  words  go  far,  and  little  as  he  was  able  to  supply  material 
deficiencies — all  he  could  do  was  to  expel  rascally  contractors, 
sell  a  captured  privateer  for  £5000  and  borrow  £2500  from 
Genoa— he  dieerfuUy  told  the  Directory  on  the  28th  of  March 
that "  the  worst  was  over."  He  augmented  his  army  of  operation^ 
to  about  40(000,  at  the  expense  of  the  coast  divisions,  and  set  on 
footalsotwosmallcavalry  divisions, mounted on,the  half-starved 
horses  that  had  survived  the  winter.  Then  he  announced  that 
the  army  was  ready  and  opened  the  campaign. 

The  first  plan,  emanating  from  Paris,  was  that,  after  an 
expedition  towards  Genoa  to  assist  in  raising  a  loan  there,  the 
army  should  march  against  Beaulieu,  previously  neutralizing 
the  Sardinians  by  the  occupation  of  Ceva.  When  Beaulieu  was 
beaten  it  was  thought  probable  that  the  Piedmontese  would  enter 
into  an  alliance  with  the  French  against  their  former  comrades. 
A  second  plan,  however,  authorized  the  general  to  begm  by 
subduing  the  Piedmontese  to  the  extent  necessary  to  bring  about 
peace  and  alliance,  and  on  this  N^xileon  acted.  If  the  present 
separation  of  the  Allies  omtinued,  he  proposed  to  overwlwlm  the 
Sardinians  first,  befcve  the  Austrians  could  assemble  from  winter 
quarters,  and  then  to  turn  on  Beaulieu.  If,  on  the  other  hand,  the 
Austrians,  before  he  could  strike  his  blow,  united  with  Colli,  he 
proposed  to  frighten  them  into  separating  again  by  moving  on 
Acqui  and  Alessandria.  Hence  Carcare,  where  the  road  from 
Acqui  joined  the  "cannon-road,"  was  the  first  objective  of  his 
march,  and  from  there  he  could  manoNivre  and  widen  the  breach 
between  the  allied  armies.  His  scattered  left  wing  would  assist 
in  the  attack  on  the  Sardinians  as  well  as  it  could — ^for  the 
immediate  attack  on  the  Austrians  its  co-operation  would  of 
course  have  been  out  ot  the  question.  In  any  case  he  grudged 
every  week  spent  in  administrative  preparation.  The  delay  due 
to  this,  as  a  matter  of  fact,  allowed  a  new  situation  to  develop. 
Beaulieu  was  himself  the  first  to  move,  and  he  moved  towards 
Genoa  instead  of  towards  his  Allies.  The  gap  between  the  two 
allied  wings  was  thereby  widened,  but  it  was  no  longer  possible 
for  the  French  to  use  it,  for  their  plan  of  destroying  Colli  while 
Beaulieu  was  ineffective  had  collapsed. 

In  oumexion  with  the  Genoese  loan,  and  to  facilitate  the  move- 
ment of  supply  convoys,  a  small  French  force  had  been  pushed 
forward  to  Voltri.  Bonaparte  ordered  it  back  as  soon  as  he 
anived  at  the  fronts-  but  the  alarm-  iras  given.   The  Austrians 
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broke  up  from  winter' quarters  at  once,  and  rather  than  lose  th» 
food  supplies  at  Voltri,  Bonaparte  actually  reinforced  Mass^na 
at  that  place,  and  gave  him  orders  to  hold  on  as  long  as  possible, 
cautioning  him  only  to  watch  his  left  rear  (Montenotte).  But 
he  did  not  abandon  his  purx>ose.  Starting  f^om  the  new  condi- 
tions, he  devised  other  means,  as  we  shall  see,  for  reducing 
Beaulieu  to  ineffectiveness.  Meanwhile  Beauiieu's  plan  of 
offensive  operations,  such  as  they  were,  developed.  The  French 
advance  to  Voltri  had  not  only  spurred  him  into  activity,  but 
convinced  him  that  the  bulk  of  the  French  army  lay  east  of 
Savona.  He  therefore  made  Voltri  the  objective  of  a  converging 

attack,  not  with  the  intention  of  destroying  the  French 
^yj^  army  but  with  that  of  "  cutting  its  communications 
aaatm.      witb  Genoa,"  and  expelling  it  from    the  only  place 

in  the  Riviera  where  there  were  sufl&cient  ovens  to 
bake  its  bread."  (Beaulieu  to  the  Aulic  Council,  15  April.)  The 
Sardinians  and  auxiliary  Austrians  were  ordered  to  extend 
leftwards  on  Dego  to  dose  the  gap  that  Beauiieu's  advance  on 
Genoa-Voltri  opened  up,  which  they  did,  though  only  half- 
heartedly and  in  small  force,  for,  imlike  Beaulieu,  they  knew 
that  masses  of  the  enemy  were  still  in  the  western  stretch  of  the 
Riviera.  The  rightmost  of  Beauiieu's  own  columns  was  on  the 
road  between  Acqui  and  Savona  with  orders  to  seize  Monte 
Legino  as  an  advanced  post,  the  others  were  to  converge  towards 
Voltri  from  the  Genoa  side  and  the  mountain  passes  about 
Campofreddo  and  Sassello.  The  wings  were  therefore  so  far 
connected  that  Colli  wrote  to  Beaulieu  on  this  day  "  the  enemy 
will  never  dare  to  place  himself  between  our  two  armies."  The 
event  belied  the  prediction,  and  the  proposed  minor  operation 
against  granaries  and  bakeries  became  the  first  act  of  a  decisive 
campaign. 

On  the  night  of  the  9th  of  April  the  French  were  grouped 
as  foDows:  brigades  under  Gamier  and  Macquard  at  the  Finestre 
and  Tenda  passes,  S^rurier's  division  and  Rusca's  brigade  east 
of  Garessio;  Augereau's  division  about  Loano,  Meynier'3  at 
Fihale,  Laharpe's  at  Savona  with  an  outpost  on  the  Monte 
Legino,  and  Cervoni's  brigade  at  Voltri.  Mass&ia  was  in  general 
charge  of  the  last-named  units.  The  cavalry  was  far  in  rear 
beyond  Loano.  Colli's  army,  excluding  the  troops  in  the  valleys 
that  led  into  Dauphin^,  was  around  Coni  and  Mondovi-Ceva, 
the  latter  group  connecting  with  Beaulieu  by  a  detachment 
under  Frovera  between  Millesimo  and  Carcare.  Of  Beauiieu's 
army,  Argenteau's  division,  still  concentrating  to  the  front 
in  many  small  bodies,  extended  over  the  area  Acqui-Dego- 
Sassello.  Vukassovich's  brigade  was  equally  extended  between 
Ovada  and  the  mountain-crests  above  Voltri,  and  Pittoni's 
division  was  grouped  around  Gavi  and  the  Bocchetta,  the  two 
last  units  being  destined  for  the  attack  on  Voltri.  Farther  to 
the  rear  was  Sebottendorf's  division  around  Alessandria- 
Tortona. 

On  the  afternoon  of  the  loth  BeaiJieu  delivered  his  blow 
at  Voltri,  not,  as  he  anticipated,  against  three-quarters  of  the 
French  army,  but  against  Cervoni's  detachment.  This,  after  a 
long  irregular  fight,  slipped  away  in  the  night  to  Savona.  Dis- 
covering his  mistake  next  morning,  Beaulieu  sent  back  some 
of  his  battalions  to  join  Argenteau.  But  there  was  no  road 
by  which  they  could  do  so  save  the  dfitour  through  Acqui  and 
Dego,  and  long  before  they  arrived  Argenteau's  advance  on 
Monte  Legino  had  forced  on  the  crisis.  On  the  xith  (a  day 
behind  time),  this  general  drove  in  the  French  outposts,  but  he 
soon  came  on  three  battalions  under  Colonel  Rampon,  who 
threw  himself  into  some  old  earthworks  that  lay  near,  and  said 
to  his  men,  "  We  must  win  or  die  here,  my  friends."  His  redoubt 
and  his  men  stood  the  trial  well,  and  when  day  broke  on  the 
1 2th  Bonaparte  was  ready  to  deliver  his  first  "Napoleon- 
Stroke." 

The  principle  that  guided  him  in  the  subsequent  operations 
may  be  called  "  superior  numbers  at  the  decisive  point."  Touch 
had  been  gained  with  the  enemy  all  along  the  long  line 
between  the  Tenda  and  Voltri,  and  he  decided  to 
concentrateswif  tly  uponthe  nearest  enemy — Argenteau, 
Augereau's  division,  or  such  part  of  it  aa  could  march  at  once, 
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was  ordered  to  Mallare,  picking  up  here  and  there  on  the  way 
a  few  horsemen  and  guns.  Masaiba,  with  9000  men,  was  to 
send  two  brigades  in  the  direction  of  Carcare  and  Altare,  and  with 
the  third  to  swing  round  Argenteau's  right  and  to  head  for 
Montenotte  village  in  his  rear.  Laharpe  with  7000  (it  had 
become  clear  that  the  enemy  at  Voltri  would  not  pursue  their 
advantage)  was  to  join  Rampon,  leaving  only  Cervoni  and  two 
battalions  in  Savona.  S^rurier  and  Rusca  were  to  keep  the 
Sardinians  in  front  of  them  occupied.  The  far-distant  brigades 
of  Gamier  and  Macquard  stood  fast,  but  the  cavalry  drew: 
eastward  as  quickly  as  its  condition  permitted.  In  rain  and 
mist  on  the  early  moming  of  the  1 2th  the  French  marched  up 
from  all  quarters,  while  Argenteau's  men  waited  in  their  cold 
bivouacs  for  Kght  enough  to  resume  their  attack  on  Monte 
Legino.  About  9  the  mists  cleared,  and  heavy  fighting  began, 
but  Laharpe  held  the  mountain,  and  the  vigorous  Mass£na  with 
his  nearest  brigade  stormed  forward  against  Argenteau's  right. 
A  few  hours  later,  seeing  Augereau's  colunma  heading  for  their 
line  of  retreat,  the  Austrians  retired,  sharply  pressed,  on  Dego. 
The  threatened  intervention  of  Provera  was  checked  by 
Augereau's  presence  at  Carcare. 

Montenotte  was  a  brilliant  victory,  and  one  can  iaiagine  its 
effects  on  the  but  lately  despondent  soldiers  of  the  Army  of 
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Italy,  for  all  imagined  that  Beauiieu's  main  body  had  been 
defeated.  This  was  far  from  being  the  case,  however,  and  although 
the  French  spent  the  night  of  the  battle  at  Cairo-Carcare-Monte- 
notte,  midway  between  the  allied  wings,  only  two-thirds  o£ 
Argenteau's  force,  and  none  of  the  other  divisions,  bad  been 
beaten,  and  the  heaviest  fighting  was  to  come.  This  became 
evidrat  on  the  afternoon  of  the  13th,  but  meanwhile  Bonapartei 
eager  to  begin  at  once  the  subjugation  of  the  Piedmontese  (for 
which  purpose  he  wanted  to  bring  S€rurier  and  Rusca  into  play) 
sent  only  Laharpe's  division'  and  a  few  details  of  Mass£na's, 
under  the  latter,  towards  Dego.  These  were  to  protect  the 
main  attack  from  interference  by  the  forces  that  had  been 
engaged  at  Montenotte  (presimied  to  be  Beatdieu's 
main  body),  the  said  main  attack  being  delivered  by 
Augereau's  division,  reinforced  by  most  of  Mass^na's,  on  the 
positions  held  by  Provera.  The  latter,  only  looo  strong  to 
Augereau's  9000,  shut  himself  in  the  castle  of  Cossaria,  whidi 
he  defended  d  la  Rampon  against  a  series  of  furious  assaults. 
Not  until  the  morning  of  the  14th  was  his  surrender  secured, 
after  his  ammunition  and  food  had  been  exliausted. 

Argenteau  also  won  a  day's  respite  on  the  13th,  for  Laharpe 
did  not  join  Mass^na  till  late,  and  nothing  took  place  oi^Moite 
Dego  but  a  little  skirmishing. '  During  the  day  Bonaparte  saw 
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for  .himadf  that  he  had  o^enitted  the  efiects  of  Moatenotte, 
Beaulieu,  on  the  other  hand,  undenated  them,  treating  it  as  a 
mishap  which  was  more  than  ccninteibalanced  by  hia  own 
success  in  "  cutting  off  the  French  from  Genoa."  He  began  to 
reconstruct  his  line  on  the  front  Dego-Sassello,  trusting  to 
CoUi  to  harry  the  French  until  the  Vottxi  troops  had  finished 
didr  ditour  through  Acqni  and  rejoined  Axgenteau.  Hiis,  ot 
course,  presumed  that  Argentean's  troops  were  intact  and 
CoUi's  able  to  move,  which  was  not  the  case  with  either.  Not 
imtU  the  afternoon  of  the  14th  did  Beaulieu  jdace  a  few  extra 
battaUons  at  Argenteau's  di^Kual  "  to  be  used  oidy  in  case  of 
extreme  necessity,"  and  order  Vukassovich  from  the  region 
of  Sassello  to  "  make  a  diversion  "  against  the  French  right 
with  two  battalions. 

Thus  Argenteau,  already  shaken,  was  exposed  to  destruction. 
On  the  14th,  after  Frovera's  surrender,  Mass£na  and  Laharpe, 
reinforced  until  they  had  nearly  a  two-to-one  superior- 
ity, stormed  I>ego  and  killed  or  captured  3000  of 
Argenteau's  5500  men,  the  remnant  retreating  in  disorder  to 
Acqui.  But  nothing  was  done  towards  the  acounplishment  ol 
the  purpose  td  destroying  CcdU  on  that  day,  save  that  S6rurier 
and  Rusca  began  to  close  in  to  meet  the  main  body  between 
Ceva  and  Miflesimo.  Moreover,  the  victory  at  Dego  had  produced 
its  usual  results  on  the  wild  fighting  swarms  of  the  Republicans, 
who  threw  themselves  like  hungry  wolves  on  the  little  town, 
without  pursuing  the  beaten  enemy  or  even  placing  a  single 
outpost  on  the  Acqm  road.  In  this  state,  during  the  early 
hours  of  the  15th,  Vukassovich's  brigade,^  marching  up  from 
Sassdlo,  surprised  them,  and  they  broke  and  fled  in  an  instant. 
The  whole  morning  had  to  be  ^>ent  in  rallying  them  at  Cairo, 
and  Bon^>arte  had  for  the  second  time  to  p<stpone  his  union 
with  S6rurier  and  Rusca,  who  meanwhile,  isolated  from  one 
another  and  from  the  main  army,  were  gropiag  forward  in  the 
mountains.  A  fresh  assault  on  was  ordered,  and  after 
very  severe  fighting,  Mass£na  and  Laharpe  succeeded  late  in 
the  evening  in  retaking  it.  Vukassovich  lost  heavily,  but 
retired  steadily  and  in  order  on  Splgno.  The  killed  and  wounded 
numbered  probably  about  looo  French  and  1500  Austrians, 
out  of  considerably  less  than  10,000  engaged  on  each  side — a 
loss  which  contrasted  very  forcibly  with  those  suffered  in  other 
battles  of  the  Revolutionary  Wars,  and  by  teaching  the  Army 
of  Italy  to  bear  punishment,  imbued  it  with  sdf-confidence. 
But  again  success  bred  disorder,  and  there  was  a  second  orgy  in 
the  houses  and  streets  of  Dego  wliich  went  on  tlB  late  in  the 
morning  and  paralysed  the  whole  army. 

This  was  perhaps  the  crisis  of  the  campaign.  Even  now  It 
was  not  certain  that  the  Austrians  had  been  definitively  pushed 
aside,  while  it  was  quite  clear  that  Beaulieu's  main  body  was 
intact  and  Colli  was  still  more  an  unknown  quantity.  But 
Napoleon's  intention  remained  the  same,  to  attack  the  Pied- 
montese  as  quickly  and  as  heavily  as  possible,  Beaulieu  being 
held  in  check  by  a  containing  force  under  Mass6na  and  Laharpe. 
The  remainder  of  the  army,  counting  in  now  Rusca  and  S^rurier, 
was  to  move  westward  towards  Ceva.  This  disposition,  while 
it  illustrates  the  Napoleonic  principle  of  delivering  a  heavy 
blow  on  the  selected  target  and  warcUng  off  interference  at  othei; 
points,  shows  also  the  difficidty  of  rightty  apportioning  the 
available  means  between  the  offensive  mass  fuid  the  defensive 
system,  for,  as  It  turned  out,  Beaulieu  was  dready  sufficiently 
scared,  and  thought  of  nothing  but  self-defence  on  the  line 
Acqui-Ovada-Bocchetta,  while  the  French  offensive  mass  was 
very  weak  compared  with  Colii's  unbeaten  and  now  fairly 
concentrated  army  about  Ceva  and  Montezemolo. 

On  the  afternoon  of  the  i6th  the  real  advance  was  begun  by 
Augereau's  division,  reinforced  by  other  troops.  Rusca  join^ 
Augereau  towards  evening,  and  S£rurier  approached  Cera 
from  the  south.  Colii's  object  was  now  to  spin  out  time,  and 
having  repulsed  a  weak  attadc  by  Augereau,  and  feeling  able 
to  repeat  these  tactics  on  each  successive  spur  of  the  Apeimines, 

1  Vukassovich  had  received  Beaulieu'b  order  to  demonstrate  widi 
two  battaUons,  and  also  appeals  for  heli)  from  Argenteau.  He 
therefore  brought  most  of  iaa  troops  with  him. 
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he  retir^  in  the  oie^t  ta.4 .jmw  positioa  behind  the  CunagUa. 
Ob  the  17th,  reassured  by  the  absence  of  fij^ting  on  the  Dego 
side,  and  by  the  news  that  no  enemy  temained  at  Sassello, 
Bonaparte  released  Mass^na  from  Dego,  leaving  only  Laharpe 
there,  and  brought  him  over  towards  the  right  of  the  main 
body,  which  thus  on  the  evming  of  the  17th  formed  a  long 
straggling  line  on  both  ades  of  Ceva,  Sprier  on  the  I^t, 
Echeloned  forward,  Augereau,  Joubert  and  Rusca  in  the  centre, 
and  Maasfina,  partly  as  support,  partly  as  flank  guard,  on 
.^igereau's  right  rear.  S£rurier  had  been  bidden  to  extend 
well  ont  and  to  strive  to  get  contact  with  Massfna,  i.e.  to 
encircle  the  enemy.  There  was  no  longer  any  idea  of  wafting 
to  besiege  Ceva,  although  the  artillery  train  had  been  ordered 
up  from  the  Riviera  by  the  "  cannon-road  "  for  eventual  use 
there.  Further,  the  line  of  supply,  as  an  extra  guarantee  against 
interference,  was  changed  from  that  of  Savoixa-Carcare  to  that  of 
Loano-Bardinetto.  When  this  was  accomplished,  four  dear  days 
could  be  reckoned  on  with  certainty  in  which  to  deal  with  ColH; 

The  latter,  still  expecting  the  Austrians  to  advance  to  his 
assistance,  had  established  his  a)rps  (not  more  than  13,000 
muskets  in  all)  in  the  immensely  strong  portions 
of  the  Cursagha,  with  a  thin  line  of  posts  on  his  left 
stretching  towards  Chcrasco,  whence  he  could  com- 
municate, by  a  roundabout  way,  with  Acqui.  Opposite  this 
position  the  long  straggling  line  of  the  French  arrived,  after 
many  delays  due  to  the  weariness  of  the  troops,  oa  the  19th. 
A  day  of  irregular  fighting  followed,  everywhere  to  the  advantage 
of  the  defenders.  Napoleon,  fighting  against  time,  ordered  a 
fresh  attack  on  the  aoth,  and  only  desisted  when  it  became 
evident  that  the  army  was  exhausted,  and,  in  particular,  when 
S^rurier  reported  frankly  that  without  bread  the  soldiers  would 
not  march.  The  delay  thus  imposed,  however,  enabled  him  to 
dear  the  "  cannon-road  "  (rf  all  vehicles,  and  to  bring  up  the 
detachment  to  replace  Mass£na  in.  the  viUley  tA  the  western 
Bormida,  the  latter  coming  in  to  the  main  army.  Further, 
part  at  any  rate  of  the  convoy  service  was  transferred  still 
farther  westward  to  the  line  Albenga-Garessio-Ceva.  Nelson's 
fleet,  that  had  so  powerfidly  contributed  to  force  the  French 
inland,  was  becoming  less  and  less  iimocuous.  If  leadership  and 
force  of  character  could  overcome  internal  friction,  all  the 
success  he  had  hoped  for  was  now  within  the  young  commander's 
grasp. 

Twenty-four  thousand  men,  for  the  first  time  with  a  due 
proportion  of  cavaliy  and  artillery,  were  now  disposed  ajohg 
Colii's  front  and  beyond  his  right  flank.  CaSH,  out- 
numbered  by  two  to  one  and  threatened  with  en- 
velopment, decided  once  more  to  retreat,  and  the  Republicans 
occupied  the  Cursaglia  lines  on  the  morning  of  the  31st  without 
firing  a  shot.  But  Colli  halted  again  at  Vico,  half-way  to 
Mondovi  (in  order,  it  is  said,  to  protect  the  evacuation  of  a 
small  magazine  he  had  there),  and  while  he  was  in  this  un- 
favourable situation  the  pursuers  came  on  with  true  Republican 
swiftness,  lapped  round  his  flanks  and  crushed  him.  A  few 
days  later  (27th  April),  the  annistice  of  Cherasoo  put  an  end 
to  the  campaign  before  the  Austrians  moved  a  sin^e  battalion 
to  his  assistance. 

The  interest  of  the  campaign  being  above  all  Napoleonic,  its  moral 
must  be  found  by  discovering  the  "  Napoleon  touch  "  that  differeo* 
tiated  it  from  other  Revolutionary  campaigns.  A  great  -.^ 
deal  is  common  to  all,  on  both  sides.  Tne  Austrians  "fy'--niMM 
and  Sardinians  worked  toeether  at  least  as  ^ectively  as  tJmk"^ 
the  Austrians,  I^ussians,  British  and  Dutch  in  the  Netho'- 
lands.  Revolutionaiv  energy  was  common  to  ^e  Army  of  Italy  and 
to  the  Army  of  the  N<ntb.  Why,  therefore,  when  the  war  drags^  on 
from  one  campaiKn  to  another  in  the  great  plains  of  the  Meuse  and 
Rhine  countries,  did  Napoleon  bring  amiut  so  swift  a  decision  in  these 
cramped  valleys?  The  answer  is  to  be  found  partly  in  the  exigencies 
of  the  supply  service,  but  still  more  in  Napoleon  s  own  personality 
and  the  strat^y  bora  of  it.  The  first,  as  we  have  seen,  was  at 
the  end  of  its  resources  when  Beaulieu  placed  himself  across  the 
Genoa  road.  Action  of  aome  sort  was  the  plain  alternative  to 
starvation,  and  at ,  this  point  Napoleon's  personality  intervened. 
He  would  have  no  quarter-rations  on  the  Riviera,  but  plenty  and  to 
spare  beyond  the  mountains.  U  there  were  many  thousand  soldiers 
who  marched  unarmed  and  shoeless  in  the  ranks,  it  was  towards  "  the 
Promised  Land  ' '  that  he  1^  them.  He  looked  always  to  the  end,  and 
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met  eaifeh  day  as  If  with  ftall  expecta^n  df  attaimiw  it  befoK  sunset. 
Stittta^I  conditions  and  "  new  French  "  methods  of  war  did  not 
save  Bonaparte  in  the  two  crises-Hhe  Dego  roiit  and  the  sullen  halt 
of  the  anny  at  San  Michele — but  the  personality  which  made  the 
soldiers,  on  the  way  to  Montenotte,  march  barefoot  past  a  wagon- 
load  of  new  boots. 

We  have  said  that  Napoleon's  strategy  was  the  result  of  this  per- 
sonal nu^inetism.  Later  critics  evolved  from  his  success  the  theory 
<^  "  interior  lines,"  and  then  accounted  for  it  by  applying  the 
criterion  they  had  evolved.  Actually,  the  form  in  which  the  will  to 
conquer  found  expression  was  in  many  important  respects  old. 
What,  therefore,  in  the  theory  or  its  application  was  the  product  of 
Napoleon's  own  genius  and  will-power?  A  comparison  withSouham's 
campaign  of  Tourcoing  will  enable  us  to  answer  this  question.  To 
begin  with,  Souham  found  himself  midway  between  Coburg  and  Cler- 
fayt  almost  by  accident,  and  his  utilization  of  the  advantages  of  his 
position  was  an  expedient  for  the  given  case.^  Napoleon,  however, 
placed  himself  deltberately  and  by  hghtii^  his  way  thither,  in  an 
analogous  situation  at  Carcare  and  Cairo.  Military  opinion  of  the 
time  considered  it  dangerous,  as  indeed  it  was,  for  no  theory  can  alter 
the  fact  that  had  not  Napoleon  made  his  men  fight  harder  and  march 
farther  than  usual,  he  would  have  been  destroyed.  The  effective 
play  of  forces  on  interior  lines  depends  on  the  two  conditions  that 
the  outer  enemies  are  not  so  near  together  as  to  give  no  time  for  the 
inner  mass  to  d^eat  one  before  the  arrival  of  the  other,  and  that 
they  are  not  so  far  apart  that  before  one  can  be  brought  to  action 
the  other  has  inflicted  serious  damage  elsewhere. 

Neither  condition  was  fully  met  at  any  time  in  the  Montenotte 
campaign.  On  the  iith  Napoleon  knew  that  the  attack  on  Voltri 
had  been  made  by  a  part  only  of  the  Austrian  forces,  yet  he  flung 
his  own  masses  on  MoAtenotte.  On  the  13th  he  thought  that 
Beaulieu's  main  body  was  at  Dego  and  CoUi's  at  Millesimo,  and  on 
this  assumption  bad  to  exact  the  most  extraordinary  efforts  from 
Augereau's  troops  at  Cossaria.  On  the  19th  and  20th  he  tried  to 
exclude  the  risle  of  the  Austrians'  intervention,  and  with  this  the 
chances  of  a  victory  over  them  to  follow  his  victory  over  Colli,  by 
transferriog  the  centre  of^ravity  of  his  army  to  Ceva  and  Garesaio, 
and  ^iting  it  out  with  Colli  alone. 

It  was  not»  in  fact,  to  gain  a  positicm  on  interior  lines — with  respect 
to  two  opponents — that  Napoleon  pushed  his  army  to  Carcare. 
Before  the  campaign  began  he  hoped  by  using  the  "  cannon-road  " 
to  destroy  the  Piedmontese  b^ore  the  Auslrtans  were  in  exuience 
€U  alias  an  army.  But  on  the  news  from  Voltri  and  Monte  Legino 
h&  swiftly  "concentrated  fire,  made  the  breach,  and  broke  the 
equilibrium  "  at  the  spot  where  the  interests  and  forces  of  the  two 
^Ites  converged  and  aive^^ed.  The  hypothesis  in  the  first  case  was 
that  the  Austrians  were  practically  non-existent,  and  the  whole 
object  in  the  second  was  to  breach  the  now  connected  front  of  the 
Allies  ("  strategic  penetration  ")  and  to  cause  them  to  break  up  into 
two  separate  systems.  More,  having  made  the  breach,  he  had  the 
choice  (which  he  had  not  before)  of  attacking  tUher  the  Austrians  or 
the  Sardinians,  as  every  critic  has  pointed  out.  Indeed  the  Austrians 
o^ered  by  far  the  better  target.  But  he  neither  wanted  nor  used 
the  new  alternative.  His  purpose  was  to  crush  Piedmont.  "  My 
enemies  saw  too  much  at  once,"  said  Napoleon.  Singleness  of  aim 
and  of  purpose,  the  product  of  clear  thinking  and  of  personality," 
was  the  foundation-stone  of  the  new  form  of  strategy. 

In  the  course  of  subduing  the  Sardinians,  Napoleon  found  himself 
placed  on  interior  lines  between  two  hostile  masses,  and  another  new 
idea,  that  of  "  relative  superiority,"  reveals  itself.  Whereas  Souham 
had  been  in  superior  force  (00,000  gainst  70,000),  Napoleon  (40,000 
against  ^,000;  was  not,  and  yet  the  Army  of  Italy  was  always  placed 
in  a  position  of  relative  superiority  (at  first  about  yto  3  and  ulti- 
mately 2  to  i)  to  the  immediate  antagonist.  "The  essence  of 
strat^y,"  said  Napoleon  in  1797,  "  is,  with  a  weaker  army,  always 
to  have  more  force  at  the  crucial  point  than  the  enemy.  But  this 
art  is  taught  neither  by  books  nor  by  practice;  it  is  a  matter  of 
tact."  In  this  he  expressed  the  result  of  his  wtories  on  his  own 
mind  rather  than  a  preconceived  formula  which  produced  those 
victories.  But  the  idea,  though  undefined,  and  the  method  of 
practice,  though  imperfectly  worked  out,  were  in  his  mind  from  the 
nrst.  As  soon  as  he  had  made  the  breach,  he  widened  it  by  pushing 
out  Mass^na  and  Laharpe  on  the  one  hand  and  Augereau  on  the 
other.  This  is  mere  common  sense.  But  immediately  afterwards, 
though  preparing  to  throw  all  available  forces  agai  nst  Colli,  he  posted 
Mas^na  and  Laharpe  at  Dego  to  guard,  not  like  yandamme  on  the 
Lys  against  a  real  and  pressing  enemy,  but  against  a  f>ossibility, 
and  he  only  diminished  the  strength  and  alterea  the  position  of  this 
containing  detachment  in  proportion  as  the  Austrian  danger 
dwindled.  Later  in  his  career  he  defined  this  oflfensive-defensive 
system  as  "  having  alt  possible  strength  at  the  decisive  point," 
and  "  being  nowhere  vulnerable,"  and  the  art  of  reconciling  these 
two  requirements,  in  each  case  as  it  arose,  was  always  the  pnncipal 
secret  of  his  generalship.  At  first  his  precautions  (judged  by  events 
_  .  ..  and  not  by  the  probabilities  of  the  moment)  were  excessive, 
KtiMjv^  ^jjj  offensive  mass  small.  But  the  latter  was  handled 
by  a  general  untroubled  by  multiple  aims  and  anxieties, 
and  if  such  self-confidence  was  equivalent  to  10,000 


My. 


men  on  the  battiefield,  it  was  legitimate  to  detach  10,000  men  to 
Wcure  it.   These  10,000  were  posted  B  m.  out  on  the  dangerous 


Rank,  not  almost  back  to  back  ni&i  the  main  body  as  Vandamme 
had  been,^  and  altfaongh  this  distance  was  but  little  compared  to 
those  of  his  later  campaigns,  when  he  employed  small  armies  for  the 
same  puriMse,  it  sufficed  in  this  difficult  mountain  country,  where 
the  covering  force  enjoyed  the  advantage  of  strong  positions. 
Of  course,  if  Colli  had  been  better  concentrated,  or  if  Beaulieu  had 
been  more  active,  the  calculated  proportions  between  covering  force 
and  main  body  m^ht  have  proved  fallacious,  and  the  system  on 
which  Napoleon's  relative  superiority  rested  might  have  broten 
down.  But  the  point  is  that  such  a  system,  however  rough  its  first 
model,  had  been  imagined  and  put  into  practice. 

This  was  Napoleon  s  individual  art  of  war,  as  raiding  bakeries  and 
cutting  communications  were  Beaulieu's  speciality.  Napoleon  niade 
the  art  into  a  science,  and  in  our  own  time,  with  modem  conditions 
of  effective,  armament  and  communications,  it  is  more  than  possible 
that  Moreaus  and  Jourdans  will  prove  able  to  practise  it  with  success. 
But  in  the  old  conditions  it  required  a  Napoleon.  "  Strategy,"  said 
Moltke,  "  is  a  system  of  expedients."  But  it  was  the  intense  personal 
force,  as  well  as  the  genius,  of  Napc^eon  that  foiled  these  expedient 
into  a  system. 

The  first  phase  of  the  rampaign  satisfactorily  settled,  Napoleon 
was  free  to  turn  his  attention  to  the  "  arch-enemy  "  tq  w)iQin  he 

was  now  considerably  superior  in  numbers  (35,000  to  35,000). 
The  day  after  the  signature  of  the  annistice  of  Cherasco  he 
began  preparing  for  a  new  advance  and  also  for  the  r61e  of 
arbiter  of  the  destinies  of  Italy.  Many  whispers  there  were, 
even  in  his  own  army,  as  to  the  dangers  of  passing  on  without 
"  revolutionizing  "aristocratic  Genoaand  monarchical  Piedmont, 
and  of  bringing  Venice,  the  pope  and  the  Italian  prijices  into  the 
field  against  the  French.  But  Bonaparte,  flushod  with  victory, 
and  better  informed  than  the  malcontents  of  the  real  condi- 
tion of  Italy,  never  hesitated.  His  first  object  was  to  drive 
out  Beaulieu,  his  second  to  push  throuj^  lirol,  and  his  only 
seriotis  restriction  the  chance  thai  the  arznistice  with  Piedmont 
would  not  result  in  a  definitive  treaty.  Beaulieu  had  fallen  back 
into  Ix)mbardy,  and  now  bordered  the  Po  right  and  left  of 
Valenza.  To  achieve  further  progress,  Napoleon  had  first  to 
cross  that  river,  and  the  point  and  method  of  crossing  was  the 
immediate  problem,  a  problem  the  more  difficult  as  Napoleon 
had  no  bridge  train  and  could  only  make  use  of  such  existing 
bridges  as  he  could  seize  intact.'  If  he  crossed  above  Valenza, 
he  would  be  confronted  by  one  river-Une  after  another,  on  one 
of  which  at  least  BeauHeu  >vould  probably  stand  to  fight.  But 
quite  apart  from  the  immediate  problem,  Napoleon's  intention 
was  less  to  beat  the  Austrians  than  to  dislodge  Uiem.  He  needed 
a  foothold  in  Lombardy  which  would  make  him  independent  of, 
and  even  a  menace  to,  Piedmont.  If  this  were  assured,  he  could 
for  a  few  weeks  entirely  ignore  bis  communications  with  France 
and  strike  out  against  Beaulieu,  dethrone  the  king  of  Sardinia, 
or  revolutionize  Parma,  Modena  and  the  papal  states  according 
to  circumstances. 

Milan,  therefore,  was  his  objective,  and  Tortona-Piacenza  his 
route  thitber.  To  give  himself  every  chance,  he  had  stipulated 
with  the  Piedmontese  authorities  for  the  right  of  pigf^„g^ 
passing  at  Valenza,  and  he  bad  the  satisfaction  of 
seeing  Beatilieu  fall  into  the  trap  and  concentrate  oppo^te  that 
part  of  the  river.  The  French  meantime  had  moved  to  the  res^on 
Alessandria-Tortona.  Thence  on  the  6th  of  May  Bonaparte, 
with  a  picked  body  of  troops,  set  out  for  a  forced  march  on 
Piacenza,  and  that  night  the  advanced  guard  was  30  m.  on  the 
way,  at  Castel  San  Giovanni,  and  Laharpe's  and  the  cavalry 
divisions  at  Stradella,  10  m.  behind  them.  Augereau  was  at 
Broni,  Mass^na  at  Sale  and  S6rurier  near  Valenza,  the  whole 
forming  a  rapidly  extending  fan,  50  m.  from  point  to  point. 
If  the  Piacenza  detachment  succeeded  in  crossing,  the  army  was 
to  follow  rapidly  in  its  track.   If,  on  the  other  hand,  Beaulieu  fell 

^  We  have  seen  that  after  Tourcoing,  taught  by  experience, 
Souham  posted  Vandamme's  covering  force  14. o""  *5  ™'  <"^t*  But 
Napoleon's  disposition  was  in  advance  of  experience. 

'  The  proposed  alliance  with  the  Sardinians  came  to_  notUng. 
The  kin^  of  Sardinia  had  always  made  their  alliance  with  either 
Austria  or  Fmnce  conditional  on  cessions  of  conc^uered  territory. 
But,  according  to  Thiers,  the  Directory  only  desired  to  con(|uer 
the  Milanese  to  restore  it  to  Austria  in  return  for  the  definitive 
cession  of  the  Austrian  Netherlands.  If  this  be  so,  Napoleon's 
proclamations  of  "  freedom  for  Italy  "  were,  if  not  a  mere  political 
expedient,  at  any  rate  no  more  than  an  expressioti  of  his  own  denrea 
which  he  was  not  poWeriul  enough  to  enforce. 
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bttck  to  6ppot»  the  a<lVanced  guard,  the  Vaknza  divisioiu  virould 
take  advantage  of  bh  absence  to  cross  there.  In  either  case,  be  it 
observed,  the  Austrians  were  to  be  evadtd,  not  brought  to  action. 

On  the  morning  of  the  7th,  the  swift  advanced  guard- under 
General  Dallemagne  crossed  at  Piacenza,*  and,  hearing  of  this, 
Bonaparte  ord»ed  every  diviwm  except  Sirurier's  thither  vith 
all  poeuble  qieed.  In  the  exultation  the  moment  he  mocked 
at  BeauUen's  incapacity,  but  the  old  Austrian  was  already  on 
the  alert.  This  game  o£  manceuvres  he  tmdetstood;  already 
one  of  his  divisions  had  arrived  in  close  proximity  to  Dallemagne 
and  the  others  were  marching  eastward  by  all  available  roads. 
It  was  not  until  the  Sth  that  the  French,  after  a  series  of  partial 
encounters,  were  secur^y  established  on  the  left  bank  of  the  Fo, 
and  Beaulieu  had  given  up  the  idea  of  forcing  their  most  advanced 
troops  to  accept  battle  at  a  disadvantage.  The  success  of 
the  French  was  due  less  to  their  plan  than  to  their  mobflity, 
which  enabled  them  first  to  pass  the  river  before  the  Austrians 
(who  had  actually  started  a  day  ia  sdvwice  <A  them)  put  in  an 
appearance,  and  afterwards  to  be  in  aopezior  numben  at  each 
pdnt  of  contact.  But  the  episode  was  destined  a£ta  all  to 
culminate  in  a  great  event,  whidi  Na|ioleon  hinuelf  indicated 
as  the  tuming-pcant  of  his  life.  "  Vend£mtaixe  and  even  Monte- 
notte  d!d  not  make  me  think  myself  a  superior  being.  It  was 
after  Lodi  that  the  idea  came  to  me.  . . .  That  first  kindled  the 
q>ark  of  boundless  ambition." 

The  idea  of  a  battle  having  been  given  up,  Beaiilieu  retired  to 
the  Adda,  and  toiost  of  his  troops  were  safely  beyond  it  before  the 
French  arrived  near  Lodi,  but  he  fdt  it  necessary  to 
leave  a  strong  rearguafd  on  the  river  opposite  that 
place  to  cover  the  xeassonbly  of  his  ccdutDiis  after  their  scattered 
mftrch.  On  the  afternoon  <rf  the  xoth  of  May,  Bonaparte,  with 
Dallemagne,  Massfina  and  Angercau,  came  up  and  seized  the 
town.  But  300  yds.  of  open  grooid  had  to  be  pasted  from  the 
town  gate  to  the  bridge,  and  the  bridge  itself  was  another  250 
in  length.  A  few  hundred  yards  beyond  it  stood  the  Austrians, 
9000  strong  with  14  guns.  Kappleon  brought  up  all  his  guns 
to  prevent  the  enemy  from  destroying  the  bridge.  Then  sending 
all  his  cavalry  to  turn  the  enemy's  right  by  a  ford  above  the 
town,  he  waited  two  hours,  employing  the  time  in  cannonading 
the  Austrian  Un^,  resting  his  advanced  infantry  and  closing 
up  Massfina's  and  Augereau's  divisions.  Finally  he  gave  the 
order  to  Dallemagne's  4000  grenadiers,  who  were  drawn 
under  cover  of  the  town  wall,  to  rush  the  bridge.  As  the  column, 
not  more  than  thirty  men  broad,  made  its  appearance,  it  was 
met  by  the  concentrated  fire  of  the  Austrian  guns,  and  half 
way  across  the  bridge  it  checked,  but  Bonaparte  bimsdf  and 
Mass^na  rushed  forward,  the  courage  of  the  soldiers  revived, 
and,  while  some  jumped  off  the  bridge  and  scrambled  forward 
in  the  shallow  water,  the  remainder  stormed  on,  passed  through 
the  guns  and  drove  back  the  infantry.  This  was,  in  bare  outline, 
the  astounding  passage  of  the  Bridge  of  Lodi.  It  was  not  till 
after  the  battle  that  Napoleon  realized  that  only  a  rearguard 
was  in  front  of  him.  When  he  launched  his  4000  grenadiers 
he  thought  that  on  the  other  side  there  were  four  or  five  times 
that  number  of  the  enemy.  No  wonder,  then,  that  after  the 
event  he  recognized  in  hunsetf  the  flash  of  genius,  the  courage 
to  ride  everything,  and  the  "tact"  which,  independent  of, 
and  indeed  contrary  to  all  reasoned  calculations,  told  him  that 
the  moment  had  come  for  "  breaking  the  equilibrium.*'  Lodi 
was  a  tactical  success  in  the  highest  sense,  in  that  the  principles 
of  hfe  tactics  rested  on  psychology — on  the  '*  sublime  "  part 
of  the  art  of  war  as  Saxe  had  called  it  long  ago.  The  spirit  pro- 
duced the  form,  and  Lodi  was  the  prototype  of  the  Napoleonic 
battle—contact,  manoeuvre,  preparation,  and  finally  the  well- 
timed,  massed  and  unhesitating  assault.  The  absence  of  strate- 
gical results  mattered  little.  Many  months  elapsed  before  this 
bold  asserriott  dt  superiority  ceased  to  decide  the  battles  of 
France  and  AustriiL. 

*  On  entering  the  territory  of  the  duke  of  Parma  Bonaparte 
imposed,  besides  other,  contributions,  the  surrender  of  twenty 
famous  pictHces,  and  thus  bepn  a  practice  ^hich  for  many  v^ars 
enriched  the  Louvre  and  avify  oeawd  with  the  capture  m  raris 
ill  1814. 


Next  'day,  itiU  under  the  vivid  tactical  Impressions  of  the 
Bridge  of  Lodi,  he  postponed  his  occupation  of  the  Milanese 
and  set  off  in  pursuit  of  Beaulieu,  but  the  latter  was  m^m. 
now  out  of  reach,  and  during  the  next  few  days  the 
French  divisions  were  installed  at  various  points  in  the  area 
Pavifr>]ffilan-PizEighetone,  facing  outwards  in  all  dangerous 
directions,  with  a  central  resorve  at  Milan.  Tlius  secured! 
Bonaparte  turned  his  attention  to  political  and  military  ad- 
ministration. Tills  took  the  form  of  exacting  from  the  neigh- 
bouring princes  money,  supplies  and  objects  til  art,  and  the  once 
famished  Army  of  Italy  revelled  in  its  opportunity.  Now,  how- 
ever, the  Directory,  suspicious  of  the  too  successful  and  too 
sanguine  young  general,  ordered  him  to  turn  over  the  command 
in  Upper  Italy  to  Kellermann,  and  to  take  an  expeditionary 
corps  himself  into  the  heart  of  the  Peninsula,  there  to  preach 
the  Repubhc  and  the  overthrow  of  princes.  Napoleon  absolutely 
refused,  and  offered  his  reagnation.  In  the  end  (partly  by 
iHibery)  he  prevailed,  but  the  incident  reawakened  his  desire 
to  close  with  Beaulieu.  Tliis  indeed  he  amid  now  do  with  a 
free  hand,  since  not  only  had  the  Milanese  beta  effectively 
occupied,  but  also  the  treaty  with  Sardinia  had  been  ratified. 

But  no  sooner  had  he  resimied  the  advance  than  it  was 
interrupted  by  a  rising  of  the  peasantry  in  his  rear.  The  exac- 
tions of  the  French  had  in  a  few  days  generated  sparks  of  dis- 
content which  it  was  easy  for  the  priests  and  the  nobles  to  fan 
into  open  flames.  Milan  and  Favia  as  well  as  the  countryside 
broke  into  insurrecrion,  and  at  the  latter  place  the  mob  forced 
the  French  commandant  to  surrender.  Bonaparte  acted 
swiftly  and  ruthlessly.  Bringing  back  a  small  porUon  of  the 
army  with  him,  he  pimished  Milan  on  the  3$th,  sacked  and 
burned  Binasco  on  the  a6th,  and  tm  the  evening  M  die  latter 
day,  while  his  csv^iy  swept  the  open  country,  he  broke  his 
way  into  Pavia  with  1500  men  and  beat  down  all  resistance.  , 
Nftpv^eon's  cruelty  was  never  ptixpeseless.  He  deported  several 
scores  of  hostages  to  France,  executed  most  of  the  mob  leaders^ 
and  shot  the  French  officer  who  had  surrendered.  In  addition, 
he  gave  ius  1500  men  three  hours'  leave  to  pillage.  Then,  as 
swiftly  as  they  had  come,  they  returned  to  the  army  on  the 
Oglio.  From  this  river  Napoleon  advanced  to  the  banks  of  the 
Mindo,  where  the  remainder  of  the  Italian  campaign  was  fought 
out,  both  sides  contemptuotisly  disregarding  Venetian  neutrality. 

It  centred  on  the  fortress  of  Mantua,  which  Beaulieu,  too  weak 
to  keep  the  field,  and  dislodged  from  the  Mindo  in  the  action  of 
Borghetto  (May  30),  strongly  garrisoned  before  retiring  into 
Tirol.  BeanUeu  was  soon  afterwards  replaced  by  Dagobert 
Siegmimd,  count  von  Wurmser  (b.  1724),  who  brought  con- 
siderable reinforcements  from  Germany. 

At  this  point,  mindful  of  the  narrow  escape  he  had  had  of 
losing  his  command,  Bonaparte  thought  it  well  to  begin  the 
resettlement  of  Italy.  The  scheme  for  co-operating  with  Moreau 
on  the  Danube  was  indefinitely  postponed,  and  the  Army  of 
Italy  (now  reinforced  from  the  Army  of  the  Alps  and  counting 
42,000  effectives)  was  again  disposed  in  a  protective  "  zone 
manoeuvre,"  wiUi  a  strcmg  central  reserve.  Over  8000  men, 
however,  garrisoned  the  fortresses  of  Piedmont  and  Lombardy, 
and  the  elective  blockade  cd  Mantua  and  p<^tical  expeditions 
into  the  heart  of  the  Peninsula  soon  used  up  the  whole  of  this 
reserve. 

Moreover,  no  siege  artillery  was  available  untfl  the  Austrians 
in  the  citadel  of  Milan  capitulated,  and  thus  it  was  not  till 
the  iSth  of  July  that  the  first  parallel  was  begun.  Almost  at  the 
same  moment  Wurmser  began  his  advance  from  Trent  with 
S5,ooo  men  to  relieve  Mantua. 

The  protective  system  on  which  his  attack  would  fall  in  the 
first  instance  was  now  as  follows: — Augereau  (6000)  about 
Legnago,  Despinoy  (8000)  south-east  of  Verona, 
Mass£na  (13,000)  at  Veronft  and  Peschiera,  with  MSima. 
outposts  on  the  Monte  Baldo  and  at  La  Corona, 
Sauret  (4500)  at  Salo  and  Gavardo.  S^rurier  (12,000)  was 
besieging  Mantua,  and  the  only  central  reserve  was  the  cavalry 
(3000)  under  Kilmaine.  The  hiain  roa^  to  Milan  passed  by 
Bresda.   Sauret's  brigade,  therefdire,  Iv'as  practically  a  detached 
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poet  on  the  lioe  of  communiqation,  and  on  the  main  doFen^ve 
front  less  than  30,000  men  were  di^wsed  at  various  points 
between  ta  Corona  and  Legnago  (30  m.  apart),  and  at  a  distance 
of  1 5  to  20  m.  from  Mantaa.  The  strength  of  such  a  disposition 
depended  on  the  fighting  power  and  handjness  oi  the  troops, 
who  in  each  case  would  be  called  upon  to  act  as  a  rearguan}  tQ 
gain  time.  Yet  the  lie  of  the  country  scarcely  permitted  a  dosex 
grouping,  unless  indeed  Bonaparte  fell  back,  on  the  old-time 
device  of  a  "  circumvallation,"  and  shut  himself  up,  with  the 
supplies  necessary  for  the  calculated  duration  of  the  siege,  in  an 
impregnable  ring  of  earthworks  round  Mantua.  This,  however, 
he  could  not  have  done  even  if  he  had  wished,  for  the  wave  of 
revolt  radiating  from  Milan  had  made  accumulations  of  food 
impossible,  and  the  lakes  above  and  below  the  fortress,  besides 
being  extremely  unhealthy,  would  have  extended  the  perimeter 
of  the  circumvallation  so  greatly  that  the  available  forces  would 
not  suffice  to  man  it.  It  was  not  in  this,  but  in  the  absence  of  an 


Important  central  resm-e  that  Bonaparte's  dispo^tion  is  open  to 
criticism,  which  indeed  could  impugn  the  scheme  in  its  entirety, 
as  overtaxing  the  available  resources,  more  easily  than  it  could 
attack  its  details. 

If  Bonaparte  has  occasionally  been  criticized  for  his  defensive 
measures,  Wurmser's  attack  procedure  has  received  almost  universal 
condemnation,  as  to  the  justice  of  which  it  may  be  pointed  out^ 
that  the  object  of  the  expedition  was  not  to  win  a  battle  by  falling 
on  the  disunited  French  with  a  well-concentrated  army,  but  to  over- 
power one,  any  one,  of  the  corps  covering  the  siege,  and  to  press 
straight  forward  to  the  relief  of  Mantua,  i.e.  to  the  destruction  of 
Bonaparte's  batteries  and  the  levelling  of  his  trench  work.  The  old 
principle  that  a  battle  was  a  grave  event  of  doubtful  issue  was 
reinforced  in  the  actual  case  by  Beaulieu's  late  experiences  of  French 
Slan,  and  as  a  temporary  victory  at  one  point  would  sufHce  for  the 
purpose  in  hand,  there  was  every  incentive  to  multiply  the  points  of 
contact.  The  soundness  of  Wurmser's  plan  was  proved  by  the  event. 
New  ideas  and  new  forces,  undisceraible  to  a  man  of  seventy-two 
years  of  age,  obliterated  his  achievement  by  suipasui^  it,  but  such 
as  it  was — a  limited  use  <rf  force  for  a  limited  object--the  venture 
undeniably  succeeded. 

The  Austrians  formed  three  corps,  one  (Quasdanovich,  18,000 
men)  marching  round  the  west  side  of  the  Lake  of  Garda  on 
Gavardo,  Salo  and  the  Brescia  road,  the  second  (under  Wurmser, 
about  30,000)  moving  directly  down  the  Adige,  and  the  third 
(Davidovich,  6000)  making  a  d^ur  by  Uie  Breota  valley 
and  heading  for  Verona  by  Vicenza. 

*  See  C.  von  fi.-K.,  Cfist  und  Sfoff,  pp.  449-451. 


On  the  39th  Quasdanovich  attacked  Saunet  at  S^o,  djtove 
him  towards  Deaenzano,  and  pushed  on  to  Gavudo  and  thence 
into  Bresda.  Wurmser  e]q>eljed  Masstoa's  advanced  ^ard 
from  La  Corona,  and  captured  in  succession  the  Monte'  Baldo 
and  RivoU  posts.  The  Brenta  column  approached  Verona  with 
little  or.no  fightjuog.  News  of  this  column  led  Napoleon  early  in 
the  day  to  close  up  DeQ)inoy,  Mass£na  and  Elilnuine  at  Castci: 
nuovo,  and  to  order  Augeieau  from  L^pMgQ  to  advance  on 
Montebello  (19  m.  east  of  Verona)  against  Davidovich's  left 
rear.  But  after  these  orders  had  been  despatched  came  the  news 
of  Sauret's  defeat,  and  this  moment  was  one  of  the  most  anxious 
in  Napoleon's  career.  He  could  not  make  up  his  mind  to  give  up 
the  siege  of  Mantua,  but  he  hunied  Augereau  back  to  the  Mincio, 
and  sent  order  after  order  to  the  officers  on  the  lines  of  common^ 
cation  to  send  all  convoys  by  the  Cremona  instead  of  by  the 
Brescia  road.  More,  he  had  the  baggage,  the  treasure  and  the 
sick  set  in  motion  at  once  for  Marcaria,  and  wrote  to  S6rurier 

a  despatch  which  included  the 
words  "  perhaps  we  shall  recover 
ourselves  .  .  .  but  I  must  take 
serious  measures  for  a  retreat." 
On  the  30th  he  wrote:  "The 
enemy  have  broken  through  our 
line  in  three  places  .  .  .  Sauret 
has  evacuated  Salo  .  .  .  and  the 
enemy  has  captured  Brescia. 
You  see  that  our  commimications 
with  Milan  and  Verona  are  cut." 
The  reports  that  came  to  him 
during  the  morning  of  the  30th 
enabled  him  to  place  the  main 
body  of  the  enemy  i^^Msite 
Mass£na,  and  this,  without  in  the 
least  alleviating  the  gravity  of 
the  situation,  helped  to  make  his 
course  less  doubtful.  Augereau 
was  ordered  to  hold  the  line  of 
the  Molinella,  in  case  Davido- 
vich's attack,  the  least-known 
factor,  should  after  ail  prove  to 
be  serious;  Mass£na  to  recon- 
noitre a  road  from  Peschiera 
through  Casti^one  towards 
Orzanovi,  and  to  stand  fast  at 
Castelnuovo  (q)posite  Wurmser 
as  long  as  he  could.  Sauret 
and  Despinoy  were  concentrated 
at  Desenzano  with  orders  on  the  3tst  to  clear  the  main  line  of 
retreat  and  to  recapture  Brescia.  The  Austrian  movements  were 
merely  the  continuation  of  those  of  the  29th.  Quasdanovich 
wheeled  inwards,  his  right  finally  resting  on  Montechiaro  and 
his  left  on  Salo.  Wurmser  drove  back  Masslna  to  the  west  side 
of  the  Mincio.  Davidovich  made  a  slight  advance. 

In  the  late  evening  Bonaparte  held  a  council  of  war  at  Rover- 
beUa.  The  proceedings  of  this  council  are  unknown,  but  it  at 
any  rate  enabled  Napoleon  to  see  clearly  and  to  act. 
Hitherto  he  had  been  covering  the  siege  cd  Mantua  with  S^^tnu 
various  detachments,  the  defeat  of  any  one  of  which 
might  be  fatal  to  the  enterprise.  Thus,  when  he  had  lost  his 
main  line  of  retreat,  he  could  assemble  no  more  than  8000  men 
at  Desenzano  to  win  it  back.  Now,  however,  he  made  up  his 
mind  that  the  siege  could  not  be  continued,  and  bitter  as  the 
decision  must  have  been,  it  gave  him  freedom.  At  this  moment 
of  crisis  the  mstincts  of  the  great  captain  came  into  play,  and 
showed  the  way  to  a  victory  that  would  more  than  counter- 
balance the  now  inevitable  failure.  S6rurier  was  ordered  to 
spike  the  140  siege  guns  that  had  been  so  welcome  a  few  days 
before,  and,  after  sending  part  of  his  force  to  Augereau,  to 
establish  himself  with  the  test  at  Marcaria  on  the  Cremona  road. 
Tlie  field  forces  were  to  be  used  on  interior  lines.  On  the  3rst 
Sauret,  Despinoy,  Augereau  and  Kilmaine  advanced  westward 
gainst  Quasdanovich.   The  first  two  found  the  Austrians  at 
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Salo  and  Lonato  and  drove  them  back,  wldle  with  Augereau 
and  the  cavabry  Bonaparte  himself  made  a  forced  march  on 
Brescia,  never  halting  night  or  day  till  be  reached  the  town  and 
recovered  his  depots.  Meantime  S^urier  had  retired  (night 
of  July  51),  Mass£na  had  gradually  drawn  in  towards  Lonato, 
and  Wunnser's  advanced  guard  triumphantly  entered  the 
fortress  (August  i). 

The  Austrian  general  now  formed  the  plan  of  crushing 
Bonaparte  between  Quasdanovich  and  his  own  main  body. 
But  meantime  Quasdanovich  had  evacuated  Brescia  under  the 
threat  of  Bonaparte's  advance  and  was  now  fighting  a  long 
irregular  action  with  Deapinoy  and  Sauret  about  Gavardo  and 
Salo,  and  Bonaparte,  having  missed  his  expected  target,  had 
brought  Augereau  by  another  severe  march  back  to  Montechiaro 
on  the  Chiese.  Massina  was  now  assembled  between  Lonato 
and  Ponte  San  Marco,  and  S€rurier  was  retiring  quietly  on 
Marcaria.  Wurmser's  main  body,  weakened  by  the  detachment 
sent  to  Mantua,  croesed  the  Mindo  about  Vi^ggio  and  Goito 
on  the  and,  and  penetrated  as  for  as  Casti^l<»e,wiience  Maasina's 
rearguard  was  eqielled.  But  a  renewed  advance  trf  Quasdano- 
vich, ordered  by  Wurmser,  which  drove  Sauret  and  Despinoy 

back  on  Brescia  and  Lonato,  in  Iht  end  only  placed 
*^a  strong  detachment  of  the  Austrians  within  strikii^ 
jloo^       distance  of  Mara^na,  who  on  the  3rd  attacked  it, 

front  to  front,  and  by  sheer  fighting  destroyed  it, 
while  at  the  same  time  Augereau  recaptured  Castiglione  from 
Wurmser.  On  the  4th  Sauret  and  De^Hnoy  pressed  back 
Quasdanovich  beyond  Salo  and  Gavardo.  One  of  the  Austrian 
oolumns,  finding  itself  isolated  and  unable  to  retreat  wiUi  the 
others,  turned  back  to  break  its  way  through  to  Wurmser,  and 
was  annihilated  by  Mass^  in  the  neigjibourhood  of  Lonato!. 
On  this  day  Augereau  foi^t  his  way  towards  Solferino,  and 
Wurmser,  thinking  rightly  or  wnmgly  tbat  he  coidd  not  now 
retire  to  the  Mindo  without  a  battle,  drew  up  his  whole  force, 
close  on  30,000  men,  in  the  plain  between  Solf  crino  and  Modole. 
The  finale  may  be  described  in  very  few  words.  Bonaparte, 
convinced  that  no  more  was  to  be  feared  from  Quasdanovich, 
and  seeing  that  Wurmser  meant  to  fight,  called  in  Desplnoy's 
diviaion  to  the  main  body  and  sent  oilers  to  S^rurier,  then  far 
distant  on  the  Cremona  road,  to  march  against  the  left  flank  of 
the  Austrians.  On  the  5th  the  battle  of  Castigtifme  was  ionght. 
Closely  contested  in  the  first  hours  of  the  frontal  attack  till 
Sirurier's  arrival  deddcd  the  day,  it  ended  in  the  retreat  oi  tbt 
Austrians  over  the  Mindo  and  Into  Tltot  wheiKe  bad 
oome. 

Thus  the  new  way  had  failed  to  back  Wurmser,  and  the 
old  had  failed  to  crush  Napoleon.  Each  was  the  result  of  its  own 
oonditkHu.  In  former  wars  a  oommander  threatened  as  Napoleon 
was,  would  have  fallen  back  at  once  to  the  Adda,  abandonii^the 
siege  in  such  good  time  that  be  would  have  been  able  to  bring  on  his 
siese  artillery.  Instead  of  this  Bonaparte  hesitated  long  enough 
to  lose  it,  which,  according  to  accepted  canons  was  a  waste,  and  h^d 
his  ground,  which  was,  by  the  same  rules,  sheer  madness.  But 
Revwutionary  discipline  was  not  firm  enough  to  stand  a  retreat. 
Oifce  it  turned  back,  the  army  would  have  streamed  vtray  to  Milan 
and  perhaps  to  the  Alps  (cf.  1799),  °^^y  alternative  to  com- 

plete dissolution  therefore  was  RpAing. 

As  to  the  manner  of  this  fightmg,  even  the  principle  of  "  relative 
superiority  "  failed  him  bo  lon^  as  he  was  endeavouring  to  cover 
the  siege  and  again  when  his  chief  care  was  to  protect  his  new  line  of 
retreat  and  to  clear  his  old.  In  this  period,  viz.  up  to  his  return 
from  Brescia  on  the  and  of  August,  the  only  "  mass  "  he  collected 
delivered  a  blow  m  the  air,  white  the  covering  detachments  had  to 
fight  hard  for  ban  existence.  Once  released  from  its  trammels, 
the  Napoleonic  principle  had  fair  play.  He  stood  between  Wurmser 
and  Quasdanovich,  ready  to  fight  either  or  both.  The  latter  was 
crushed,  thanks  to  local  superiority  and  the  resolute  leading  of 
Massina,  but  at  Castiglione  Wurmser  actually  outnumbered  his 
opponent  till  the  last  of  Napoleon's  precauHonafy  dispositions  had 
been  given  up,  and  S&^rier  brought  back  from  the  "  alternative  line 
of  retreat  "  to  the  battlefield.  The  moral  is,  again,  that  it  was  not  the 
mere  fact  of  being  on  interior  lines  that  gave  Napoleon  the  victory, 
but  his  "  tact,"  his  fine  appreciation  of  the  chances  in  his  favour, 
measured  in  terms  of  rime,  BpacQ,>  attacldng  force  and  containing 
power.  All  these  faetorsweregreatly  influenced  bytheground, which 
favoured  the  swarms  and  columns  of  the  French  and  deprived 
the  brilliant  Austrian  cavalry  of  lis  power  to  act.  But  of  far 
gnater  Importance  was  the  nobility  that  Napoleon's  persoidU 


191 

lone  in^uted  to  the  Frescb.  Napoleon  hunself  rode  five  hofses 
to  death  in  three  days,  and  Augoeau's  diviiiaa  ^i^p-hH  fnwn 
Roverbella  to  Brescia  and  bai±  to  Montediiaro,  a  total  distance  ot 
nearly  50  m.,  in  about  thirty-six  hours.  This  indeed  was  the  founda- 
tion M  his  "  relative  superiority,"  for  every  hour  saved  in  the  time 
of  marching  meant  more  freedom  to  destroy  one  corps  before  the 
rest  oould  overwbdm  the  covering  detachments  and  come  to  its 
asstetance. 

Wurmser's  [^n  for  the  relief  of  Mantua,  suited  to  its  purpose, 
succeeded.  But  when  he  made  his  objective  the  French  fidd  army, 
he  had  to  take  his  own  army  as  he  found  it,  disposed  for  an  altogether 
different  purpose.  A  prcuMrly  combined  attack  of  convergent 
columns  framed  ab  initio  by  a  good  staff  officer,  such  as  Mack, 
might  indeed  have  given  good  results.  But  the  success  of  such  a 
plan  depends  principally  on  the  assailant's  original  possession  of  the 
initiative,  and  not  on  the  chances  of  his  being  able  to  win  U  over  to 
his  own  side  when  operations,  as  here,  are  already  in  progress, 
When  the  time  came  to  improvise  such  a  plan,  the  Initiative  had 
passed  over  to  Napoleon,  and  the  plan  was  loredoomed. 

By  the  end  of  Uie  second  week  m  August  the  blockade  of 
Mantua  had  been  resumed,  without  siege  guns.  But  still  under 
the  impression  of  a  great  victory  gained,  Bonaparte  was  planning 
a  long  forward  stride.  He  thought  that  advancing  past 
Mantua  directly  on  Trieste  and  thence  onwards  to  the  Semmering 
he  Mutdimposea  peaceontheempetor.  The  Directory,  however, 
which  had  by  now  focussed  its  attenticm  (m  the  German  cam- 
paign, ordered  bim  to  pass  tluoi^  Urol  and  to  co-operate  with 
Moreau,  and  this  plan,  Bonaparte,  though  protesting  against  an 
Alpine  venture  being  made  so  late  in  the  year,  prepared  to  execute 
drawing  in  reinforcements  and  collecting  great  quantities  of 
supplies  in  boats  on  the  Adige  and  Lake  Garda.  Wurmser  was 
thought  to  have  posted  his  main  body  near  Trent,  and  to  have 
detached  one  division  to  Bassano"  to  coverTrieste."  TheFrench 
advanced  northward  <«  the  and,  in  three  disconnected  columns 
(inedsdy  as  Wurmser  had  done  ijx  the  revene  direction  at  the 
end  of  Jufy) — Ifassfaa  (13,000)  from  Kivdi  to  Ala,  Augneau 
(9000)  fn»n  Vextma  by  hill  roods,  keeping  on  ha  rig^t  rear, 
Vaubois  (xi,ooo)  round  the  Lake  of  Garda  by  Rlva  and  TtX- 
bole.  Sahuguet's  division  (8000)  remained  before  Mantua.  The 
French  divisions  successfully  combined  and  drove  the  enemy 
before  them  to  Trent. 

There,  however,  they  missed  their  target.  Wunnser  had  fdready 
drawn  over  the  bulk  of  his  army  (a3,ooo)  into  the  Vol  Sugana, 
whence,  with  the  Bassano  division  as  his  advanced  guard,  he 
intended  once  more  to  relieve  Mantua,  while  Davidovicfa  with 
13,000  (excluding  detachments)  was  to  hold  Tirol  against  any 
attempt  of  Bonaparte  to  join  forces  with  Moreau. 

Thus  Austria  was  preparing  to  hamrd  a  second  (as  in  the 
event  die  hazarded  a  tUrd  and  a  fourth)  his^ily  ttained  and 
expensive  pnSxMak/taii  snay  in  the  strug^  for  the  preservation 
of  a  fortress,  and  we  must  oondude  that  there  were  weighty 
reasons  which  actuated  so  notoriously  cautious  a  body  as  the 
Council  of  War  in  making  this  unconditional  venture.  Whole 
Mantua  stood.  Napoleon,  for  all  his  energy  and  sanguineness, 
could  not  press  forward  into  FriuU  and  CamWa,  and  immunity 
from  a  Republican  visitation  was  above  all  else  important  for 
the  Vienna  statesmen,  governing  as  they  did  more  or  less  dis- 
ocmtoited  and  heterogeneous  populations  that  had  not  felt  the 
pressure  of  war  for  a  century  and  more.  The  Austrians,  so  fax 
aa  is  known,  desired  no  more  than  to  hold  tbdr  own.  liiey  no 
longer  possessed  the  siq>eri<aity  ct  moral  that  guarantees  victoiy 
to  one  side  when  both  ue  mBtaiaity  equal.  Then  was  therefore 
nothing  to  be  gained,  conunensurate  with  the  risk  involved,  by 
fighting  a  battle-  in  the  open  field.  In  lUdim  Heff  nicht  die 
Kavallerie  was  an  old  saying  in  the  Austrian  army,  and  therefore 
the  Austrians  could  not  hope  to  win  a  victory  of  the  first  mag- 
nitude. The  only  practicable  alternative  was  to  strengthen 
Mantua  as  opportunities  offered  themselves,  and  to  probmg 
the  passive  resistance  as  much  as  possible.  Napoleon's  own 
practice  in  providing  for  secondary  theatres  of  war  was  to 
economize  forces  and  to  d^y  a  dedsion,  and  the  &ult  of  the 
Austrians,  viewed  from  a  purely  military  standpmnt,  was  that 
they  squandered,  instead  of  econondring,  their  forces  to  gain 
time.  If  we  n^kct  pan  theory,  and  r^ptrd  strategy  as  the 
handmaiden' 4)1  statesmBn8h^>-*^r|udi  fundanentaUy  it  ift^*e 


Digitized  by 


192 

cannot  condnnn  the  Vtenna  authorities  unless  it  be  first  proved 
that  they  srpssly  exf^erated  the  possible  results  of  Bonaparte's 
threatened  irruption.  And  if  their  capacity  for  judging  the 
political  situation  be  admitted,  it  naturally  follows  ^t  their 
object  vas  to  preserve  Mantua  at  ail  costs — which  object  Wuimser, 
though  invariably  defeated  in  action,  did  in  fact  accompli. 

When  Mass^na  entered  T^t  on  the  morning  of  the  5th  of 
September,  Napoleon  became  aware  that  the  force  in  his  front 
was  a  mere  detachment,  and  news  soon  came  in  that 
Wurmser  was  in  the  Val  Sugana  about  Primolano  and 
at  Bassano.  This  move  he  supposed  to  be  intended  to  cover 
Trieste,  being  influenced  by  his  own  hopes  of  advancing  in  that 
direction,  and  underestimating  the  in^rtance,  to  the  Austrians, 
of  preserving  Mantua.  He  therefore  informed  the  Directory 
that  he  could  not  proceed  with  the  Ilrol  scheme,  and  spent  one 
more  day  in  driving  Davidovich  well  away  from  Trent.  Then, 
leaving  Vaiibob  to  watch  him,  Napoleon  marched  Augereau  and 
Maas^na,  with  a  rapidity  he  scarcely  ever  surpassed,  into  the 
Val  Sugana.  Wurmser's  rearguard  was  attacked  and  defeated 
again  and  again,  and  Wurmser  himself  felt  compelled  to  stand 
and  fight,  in  the  hope  of  cbecking  the  pursuit  before  going 
forward  into  the  plains.  Half  his  army  had  already  reached 
Montebello  on  the  Verona  road,  and  with  the  rear  half  be  posted 
himself  at  Bassanb,  where  on  the  8th  he  was  attacked  and 
defeated  with  heavy  losses.  Then  began  a  strategic  pursuit  or 
general  chase,  and  in  this  the  mbbility  of  French  should 
have  finished  the  work  so  weU  begun  by  thdr  tactics. 

But  Ni4>oleon  directed  the  pursuers  so  as  to  cut  off  Wurmser 
from  Trieste,  not  from  Mantua.  Massfna  followed  up  the 
Austrians  to  Vicenza,  while  Augereau  hurried  towards  Fadua, 
and  it  was  not  until  late  on  the  9th  that  Bonaparte  realized  that 
his  opponent  was  heading  for  Mantua  via  Legnago.  On  the  loth 
Mass6na  crossed  the  Adige  at  Ronco,  while  Augereau  from 
Padua  reached  Montagnana.  Sahuguet  from  Mantua  and 
Kilmaine  from  Verona  joined  forces  at  Castellaro  on  the  nth, 
with  orders  to  interpose  between  Wurmser  and  the  fortress. 
Wurmser  meantime  had  halted  for  a  day  at  Legnago,  to  restore 
order,  and  bad  then  resumed  bis  march.  It  was  almost  too  late, 
for  in  the  evening,  after  having  topushasidethebeadof  Massina's 
column  at  Cerea,  he  had  onty  reached  Nogara,sDmeiniles  short  of 
GasteUaiD,  and  dose  upon  his  rear  was  Augereau,  who  reached 
Legnago  that  night,  dn  the  i  sth,  eluding  Sahuguet  by  a  detour 
to  the  southward,  be  reached  Muitua,  with  all  the  columns  of 
the  French,  weary  as  most  of  them  were,  in  hot  pursuit.  After 
an  attempt  to  keep  the  open  field,  defeated  in  a  general  action 
on  the  istb,  the  rdieving  force  was  merged  in  the  garrison,  now 
some  a8,ooo  in  all.  So  ended  the  episode  of  Bassano,  the  most 
brilliant  feature  of  which  as  usual  was  the  marching  power  of 
the  French  infantry.  This  time  it  sufliced  to  redeem  even 
strategical  misconceptions  and  misdirections.  Between  the 
5th  and  the  itth,  besides  fighting  three  actions,  Maastoa  had 
mardied  loo  m.  and  Augereau  X14. 

Feldzeugmeister  Alviatzi  was  now  appmnted  to  command  a 
new  army  ci  relief.  This  time  the  mere  distribution  of  the 
troops  imposed  a  amcentric  advance  of  sq>arate  oolonuis,  for 
practically  the  whole  of  the  fresh  forces  available  were  in  Camiola, 
the  Military  Frontier,  &c.,  while  Davidovich  was  still  in  Thol. 
Alvintzi's  intention  was  to  assemble  his  new  army  (29,000}  in 
Friuli,  and  to  move  on  Bassano,  which  was  to  be  occupied  on 
the  4th  of  November.  Meantime  Davidovich  (18,000)  was  to 
capture  Trent,  and  the  two  coliunns  were  to  connect  by  the  Val 
Sugana.  All  being  well,  Alvintzi  and  Davidovich,  still  separate, 
were  then  to  converge  on  the  Adige  between  Verona  and  Legnago. 
Wurmser  was  to  co-operate  by  vigorous  sorties.  At  this  time 
N^tdeon's  protective  system  vas  as  follows:  Kilmaine  (9000) 
investing  Mantua,  Vaubois  (10,000)  at  Trent,  and  Mus6na 
(9000)  at  Bassano  and  Treviso,  Augereau  (9000)  and  Macquaxd 
(3000)  at  Verona  and  Villafranca  constituting,  for  the  first  time 
in  these  operations,  important  mobile  reserves.  Hearing  of 
Alvintzi's  approach  in  good  time,  he  meant  first  to  drive  back 
Davidovich,  then  with  Augereau,  Mass£na,  Macquard  and  3000 
«£  Vaubois's  fuoe.  to  fall  upon  Aivintzi,  ^o,  he  calculated, 
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would  at  this  stage  have  reached  Bassano,.  and  finally  to  send 
back  a  large  force  through  the  .Val  Sugaaa  to  attack  Davidevi^ 
This  plan  practically  failed. 

Instead  of  advancing,  Vaubois  was  driven  tixadily  bai^vard. 
By  the.6th,  Davidovich  had  fought  bis  vb,y  almost  to  RoWedo^ 
and  Alvintzi  had  teadied  Bassano  and  was  there 
successfully  repelling  the  attacks  of  Massina  and 
Augereau.  That  nig^t  Nap<^n  drew  back  to  Vicenza.  On 
the  7th  Davidovich  drove  in  Vaub(HS  to  Corona  and  RivoH, 
and  Alvintzi  came  within  5  m.  of  Vlcensa.  Napoleon  w^t^ed 
carefully  for  an  opportunity  to  strike  out,  and  on  the  Sth  massed 
his  troops  closely  around  the  central  point  of  Verona.  On  the 
9th,  to  give  himself  air,  he  ordered  Mass^na  to  join  Vaubois, 
and  to  drive  back  Davidovich  at  all  costs.  But  before  this  order 
was  executed,  reports  came  in  to  the  effect  that  Davidovich 
had  suspentkd  his  advance.  The  loth  and  zitb  were  spent  by 
both  sides  in  relative  inaction,  the  Frendx  waiUng  on  events 
and  opportimities,  the  Austrians  resting  after  their  prolonged 
exertions.  Then,  on  the  afternoon  of  the  nth,  being  informed 
that  Alvintzi  was  approaching,  Napoleon  decided  to  attack  him. 
On  the  I  sth  the  advanced  guard  of  Alvintzi's  army  was  furiously 
assailed  in  the  position  of  Caldiero.  But  the  troops  in  rear  came 
up  rapidly,  and  by  4  v.u.  the  French  were  defeated  all  alon^  thh 
line  and  in  retreat  on  Verona.  Napoleon's  situation  was  now 
indeed  precarious.  He  was  <m  "  interkv  lines,"  it  is  true,  but 
he  had  neither  the  force  nor  the  ^>ace  necessary  for  the  delivery 
of  rapid  radial  blows.  Alvintzi  was  in  superior  numbers,  as  the 
battle  of  Caldiero  had  proved,  atkd  at  any  moment  Davidovich, 
Yiho  had  twice  Vanboia'a  force,  mi^t  advance  to  the  attack  <rf 
RItoU.  The  reserves  had  proved  insuffidoit,  and  Kilmaine 
had  to  be  called  up  from  Mantua,  which  was  thus  for  the  third 
time  freed  from  the  blockaders.  Again  the  alternatives,  were 
retreat,  in  whatever  <n:der  was  possible  to  Republican  aimMS, 
and  beating  the  nearest  enemy  at  any  sacrifice.  Napoleon  chose 
the  latter,  though  it  was  not  until  the  evening  of  the  14th  that 
he  actually  issued  the  fateful  order. 

The  Austrians,  too,  had  selected  the  15th  as  the  date  of  Uieir 
final  advance  on  Verona,  Davidovich  from  the  north,  Alvinta 
via  Zevio  from  the  south.  But  Napoleon  was  no  longer  there; 
leaving  Vaubois  to  hold  Davidovich  as  best  be  might,  and 
posting  only  3000  men  in  Vexmia,  be  had  collected  the  rest  of 
his  small  army  between  Albaio  and  Rmco.  His  plan  aeema  to 
have  been  to  cross  the  Adige  well  in  rear  of  the  Aiistrians,  to 
march  north  <hi  to  the  Verona-Vicoiza  lughway,  and  there, 
supplying  himself  from  their  convoys,  to  fight  to  the  last.  On 
the  15th  he  had  written  to  the  Directory,  "  The  weakness  &od 
the  exhaustion  of  the  army  causes  me  to  fear  the  worst.  We  axe 
perhaps  on  the  eve  of  losing  Italy."  In  this  extremity  of  danger 
the  troops  passed  the  Adige  in  three  columns  near  Ronco  and 
Albaredo,  and  marched  forward  along  the  dikes,  with  deep 
marshes  and  pools  on  either  hand.  If  Napoleon's  intention  was 
to  reach  the  dry  open  ground  of  S.  Bonifacio  in  rear  of  the 
Austrians,  it  was  not  realized,  for  the  Austrian  army,  instead  of 
being  at  the  gates  of  Verona,  was  still  between  Caldiero  and 
S.  Bonifacio,  heading,  as  we  know,  for  Zevio.  Thus  Alvintzi 
was  able,  easily  and  swiftly,  to  wheel  to  the  south. 

The  battle  of  Areola  almost  defies  description.  The  first  day 
passed  in  a  series  of  resultless  encounters  between  the  heads 
of  the  columns  as  they  met  on  the  dikes.  In  the  ^^^ala 
evening  Bonaparte  withdrew  over  the  Adige,  expecting 
at  every  moment  to  be  summoned  to  Vaubois's  aid.  But  Davido- 
vich remained  inactive,  and  on  the  i6th  the  French  again  crossed 
the  river.  Mass6na  from  Ronco  advanced  on  Porcile,  driving 
the  Austrians  along  the  causeway  thither,  but  on  the  side  of 
Areola,  Alvintzi  had  depicted  a  connderable  part  of  his  forces 
on  the  edge  of  the  marshes,  within  musket  shot  of  the  causeway 
by  which  Bonaparte  and  Augereau  had  to  pass,  along  the 
Austrian  front,  to  reach  the  bridge  of  Aroda.  In  these  circum- 
stances the  second  day's  battle  was  more  murderous  and  no 
more  decisive  than  the  first,  and  again  the  French  retreated  to 
Ronco.  But  Davidovich  again  stood  still,  and  with  incredible 
obstinacy  Bonaparte  ordered  a  third  assault  for  the  17th,  using 


FJUENCH.  REVOLUTIONARY  WARS 


Digitized  by 


,wdee4cW«<  t4#!McfJ,i«|wdient»'iUMW  :be»re,.l)«fi  caltoUatiiig' 
duie^y-iC^i  |l)e4^tjog  p<*w^  CP^.tuS'ttetL  attdioni  the  exhsuetion 
tbe^fivyi   Maa*^  agiHU'BdT»nced:o!ii.PopeUe,  Kobsrt's 
t»iga<lc  ^  ^^(r«ola,.jlH^!tb«;reHi  un^lm'  AuttKNhtti.iM^  pass 
Alpo^neiw-Jt0.oopi9ji«iic&«ith  tjtoA<ti84;ftttdjoiiiiiigieadnuB. 
.mmM  bpfjiea  v^cb  pavsAdthe-oiaAt  attcMttlftiver^tnif  tostonn 
.£orwaffd;  ob  dry  to  Aio^.  '.  Hut  Ailst^uw,  bowevrer, 

themselves  advanced  from  Areola,  overwhelnied  Btobect^ 
brigade;o«  t^f^tDSftwAy  atad  tkao»tii3»afa^  Aliiwi),  Xfais  wa^ 
;perhapft  thfi.cjysissM  Ui0  bAttlc^ion  AiUgdseHi^a  iBtrQe.iiru  now 
on  the  otl^r  aido  of  the.  (tjroftto,  and.  Maflfa^u^  with  Us  back 
to' the  new  dAoger,  vfts  «|)Siifiachu9i;  tPordle;.  But  thd  fice  of  a 
dec497^  I'Wift^t  j^l^ed  the  head  atitbe.AuatoiaB  oQlttam; 
MasUna,  tunuiOf  4houti,  ci^  mtO'iia  flank.  loa»  .the  dike;  and 
Augere^ij,  gp-theiigg '  focoe, ^  was  -i^iiproaithiig  .Areata  :iroro  the 
ji9Uth«,  Tbe  .bndse^aod  ithe  wiUlgDiweiiai«iiiiaiKted  axm  afleo- 
(K^ipnls^  ajRd  Maqsina  a^iid  AuCKrt».u.bcgBiL'to>«)ctead4n  tha.plaia: 
.b^oo4*  :$Ht  the  Aiiincwia' fltiH  sulknbr  miafied.  It  m»«t 
this  mfMWiat  th4t  BoMiMutb  aediEMl.  vurtoiy  by-a  ■iere..Tiise, 
liut.a  JTuqe.  wlMoh  w^idd  JbavQ^beoi  UB|ira6taU«-.aitd  cidiciiIoiiB. 
had  it  m%  b^ea  ^>aaed  !oii>b^;fitie  sense  of  the.nuwai  conditions, 
^oth  sidtt  wef^p  nearly  fought  ovt/asdiheamt  a  iew  tnuniMitess 
t0;t^e.re^r  of  th^^Autlrian.aalny  to  sdund  the  charge  They 
did  sf>,  and  in  a  few  ipifiutoa  the.  Auetriaiia  were  atreamjng  back 
to  S,  9oqif acio. ,  This  ended  the  ^ama  -Arcolat  irfaich  more 
jtibafi  aay.  other  episode  of,  these  .van,  peohips  of  any  wan  in 
modern  history,  ceatres  on  the.  pfaaoiUlity.of  .tfae  hero.  It  is 
^aid  tfaf4;  the  F^nch.fouglrt  witlbMits^idt  ovtfae  fimt-day^  and 
ycfk  on  the  aeoQiwl  vod  tblrtJ  lBotiaparte'hadso  thoroijghiy  imbued 
tWi  ^rith  hiaovm  wiU  $o  fioaqtier.tUatin  thaendiJmy  pievailed 
inww.foiwyjifttrly  tTncetheirtmBatj«eiig^ 

The  climax  was  reached  just  in  time,  fdrop-fcho  X7th'Va«boiB 
vn»  co^^tety  dei^r4.  at:)Uvoli>and  ^thdmr-to.Veicl&ra, ; 
leaving  (he  Verona^  and  Mwitua ,  reads-oompletely  open  to 
Davidovich.  3ut  o«  the  i^tit  N^K>leoa  tuiaed  upon  Jiha,  and 
vcmbiai&g  th^  focces  of  Vaubois,  Ma^s^na  and  Augereau  against 
hii^L,' drove  him  back  to  Trent.  Mieantinte  Alinntzi  returned 
from  Vicenza  ,^9  Svt  Bqmfadp  and  Galdwo.  (November  £iat), 
and  ^im>arte;  ■at.  pi^:  stoiiped  the  .purBuii  of  Davidoridi.  On 
tbe  .fet^:  of  the  Frcfoick.inatn  body  >  to  Verona^.  Alvintzi- finally 
vithdre^^.  W^Duer,  who  Wl  emerged  fxwi  Ifoatuacai  the  ssrd, 
.1^  driven  in  agaj^r  and  this  epilogue  of  the  gnat  stm^e 
came  to  »,  fed>]|9,  «ad  tHK^un^  juither  sidi^  WM  son:  capaUe  of 

Mviata,'rta»vnd.^  advance. in. Jaavaiy  1797  with  all  the 
forci»,^ttcouid  •w^nfaM  for  ar  last  attempt  to  save  Mantua. 
At  tl;^.  tii^' .Sqoo.  men  under  S^ruiiec  bkickadcd  Mantua., 
Mass^na  (9000)  was,.%t  Verona>  Jfwbert  (Vauboisis  successor) 
,at  JUx4il|M|inth>  xo,99o»  Aifgereau  at  Legnago  yrHth  9000.  In 
reserve.  v«i^e  Key's  division  (4009)  between  Bvescia  and  Monte- 
.chiaro,  and  Victor's  brigade  at  Goito  and  Cmtdnuovp.  On  the 
otl^er  ^id^  Alyintsi  had  9000  rnen  under  proyeca  at  Padua, 
jkipo.u^er  Bayalii^  At  Basnuio,.  aqd  be  hima^  ytiih  afifOoomen 
at9od  in  the  Tirol  ^b^i^  Trent.  This  time^he  inteaded  to  make 
hia^iwinapal  effort  on  the  lUyoU  ^fdp.;  <  Pnnrm  was  to  capture 
l^ei^ugo  on  t^  9t-h  pl  jt^viafyi  «Qd  BayaUC  Verona  on  the  lath, 
the  piaia,army  was  to  detimr  its  blow  againat  the  Bividi 
position  on  the  ,i3t.h.. 

The  ^t  .ffiarnhes  of  this  scheme  were  duly  carried  out,  and 
several  d^  elated  b«fore  Napoleon  was  able  to  discern  the 
fif^  ,  directi9n.  of  the  xeal  attack.  .  Augereau  fell  back, 
skiro^ahing  »  Uttjie,as  provo'a's  and  £>ayi«tt£'s  advance 
developed.  -On  th«  x^th,  when  tlus  la«t«V  was  nearing  Verona, 
Alvi;itzi!s  leading  troops  appeared  in  front  <d  thQ  Sivoli  poaitkui. 
On. the  ^0th  ^ayalifi  with  a  weak  ff»ot  (be  had  Bcinti reinforce- 
ments, tp  Alvintai  hiy.  t^e  Val  I*antena>  laade  uunsucoesaful 
attack  99„VaQn^,  Provw,  Urther  aoiith,  Mmaln^  inactiw. 
On  thfi  F  ^  N^pokitn,  doubt-^  Jiauached  Mdsatet's  division 
against  BayaliC,  who  was  driven  back  to  San  Bonifadoj  but 
at  the  Muttethnie  definite  news  ca^e  ftom  Joubert  that  Alvintzi's 
mahi  anny  was  in  ffhnt  of  Lft  Corona.  From  this  point  begins 
the  decisive,  though  V  no  n^^ns.fJte^QiQSt  intf9nse.or  dramatic,: 


Btngp^'of  the  eahqilLi^.  ■Onee  )ie' felt  sftre  'Of  the  situation 
T<rapoIeon  acted  promptly.  Joubert  was  ordered  to  hold  on  to 
RivoK.at  all  costs.  Key  was  brought  up  by  a  forced  march  to 
CastelhUQVo,  where  Victor  joined  him,  and  ahead  of  them,  both 
Massina  was  hurtied  on  to  Kjvoli.  Ns.pDle(m  himsdf  joined 
Joubert  on  the  ni^t  of  the  xjth.  Hiere  he  saw  the  watdi-fires 
of  the  enemy  in  a  semicircle  around  him,  lor  Alvintci,  thinking 
that  h«  -bad  only  to  deal,  with  <me  division,  had  begun  a  wid^ 
^zead  envetopsng  attack.  Tlie  horia  (rf  this'atta^  were  as  yeft 
so  far  distant  that  Napoleon,  instead  of  extending  on  an  equal 
front,  only  spread  out  a  few  regiments  to  gain  an  hour  or  two 
and  to  keep  the  ground  for  Mass^na  and  Key,  and  on  the  morning 
of  January  14th,  with  ro,ooo  men  in  hand  against  26,000,  he 
fell  upon  the  central  columns  of  the  enemy  as  they  advanced 
up  the  steep  broken  slopes  of  tbe  foEcground.  The  fighting  was 
•evvre,  but  Bonaparte  had  the  advantage.  Mass€na  arrived  at 
<y  am:,  and  a  little  lata  the  column  of  Qoasdanovich,  wfaidi  had 
moved  along  the  Adige  and  was  now  attempting  to  gain  a  foothold 
on  the  plateau  in  rear  of  Joubert ,  was  crushed  by  -the  converging 
&fe  of  Joubert's  right  brigade  and  by  Maalba's  guM,  their  rout 
being  completed  by  the  charge  of  a  handful  of  cavalry  under 
Lassdle.  The  right  horn  of  Alvintzi*s  attack,  when  at  last  it 
swimg  in  upon  Nap<^eon's  rear,  was  ca«gbt  between  Mass^na 
and .  the  advancing  troops  of  Key  and  annihilated,  and  even 
before  this  the  di^irited  Austrians  were  in  fuQ  retreat.  A  last 
alarm,  caused  by  the  appearance  of  a  French  infantry  regiment 
in  their  rear  (tl^  had  crossed  the  lake  in  boats  from  Salo),  cont- 
pleted  their  demoralization,  and  though  less  than  sooo  had  been 
killed  and  wounded,  some  12,000  Austrian  prisoners  were  left 
in  the  hands  the  victors.  Kivoli  was  indeed  a  monl  txium{A. 
After  the  ordeal  of  Areola^  the  victory  of  the  French  waa  a  fore- 
gone ccoiduiioa  at  each  point  <rf  contact.  Nqwleon  hesUated, 
or  rathdr  refrained  from  striking,  so  hmg  as  his  information  was 
incomplete,  but,  he  knew  now  from  experience  that  his  covering 
detachment,  if  well  led,  could  not  only  hold  its  own  without 
assistance  until  it  had  gained  the  necessary  information,  but 
could  still  give  the  rest  <rf  the  army  time  to  act  upon  it.  Then, 
when  the  centre  of  gravity  had  been  ascertained,  the  French 
divisions  hurried  thither^  caught  the  enemy  in  the  act  of  manoeu- 
vring and  broke  them  up.  And  if  that  confidence  in  succeas 
which  made  all  this  possiUe  needs  a  special  illustration,  it  may 
fa«  iotrnd  in  Napdeon's  abiding  Mutate  re^jment  oyer  the  Idte 
to  platx  a  mere  two  thousand  bayonets  across  the  line  of 
retjxat  of  a  whole  army.  Alvintzi's  msmoeuvre  waa  faulty 
neither  strategically  in  the  first  instance  nor  tactically  as 
regards  the  project  of  enveloping  Joubert  on  the  14th.  It 
failed  because  Joubert  and  his  men  were  better  soldiers  than  his 
own,  and  because  a  French  division  could  move  twice  as  fast  as 
an  Austrian,  and  from  these  two  factors  a  new  fcmn  of  war  was 
evolved,  the  essence  of  which  was  that,  for  a  given  time  and  in 
a  given  area,  a  small  force  of  iht  French  should  engage  and 
hold  a  much  larger  force  of  the  enen^. 

The  remaining  operations  can  be  very  briefly  summarized. 
Provera,  still  advancingon  Mantua,  joined  hands  there  withWurmser, 
and  for  a  time  held  S£rurier  at  a  disadvantaee.^  But  hearing  of  this, 
Napoleon  sent  back  Mass^na  from  the  field  ofRivbli,  and  that  general, 
witn  Augereau  and  S6rurier,  not  only  forced  Wunnser  to  retire  again 
into  the  fortress,'but  compelled  Provera  to  lay  down  his  arms.  On 
the  2nd  of  February  1797,  after  a  long  and  honourable  defence, 
Mantua,  and  with  it  what  was  left  of  Wutmser's  army,  surrendered. 

ThecampaigBfrf  1797.  iidiicheadeithewarof  theFtracCoalittoa, 
was  the  bnlliimt  sequdi  of  these  hard-won  victories.  Austria  had 
decided  to  save  Mantua  at  all  costs,  and  had  lost  her  annies  tn  the 
attempt,  a  loss  which  was  not  compensated  by  the  "stratedc  " 
victories  of  the  archduke.  Thus  the  Republican  "  visitation  of 
Car^thia  and  Camiola  was  one  swift  march-~^liticaHy  glotioos, 
if  dangerous  from  a  purely  anlitary  standpoint— of  Napoleon's 
army  to  the  Semmering.  The  archduke,  who  was  called  thither 
from  Germany,  could  do  no  more  than  fight  a  few  reaivuard  actions, 
and  make  threats  agatnst  Nap<^eon's  ^rear,  whidi  the  fatter,  with  his 
-usual "  tact,"  ignored.  On  the  Rltine,  as  in  1795  and  1796,  the  armies 
of  the  Sambre-and-Meuae  (Hoche)  and  the  Rhine-and-Moaetle 
(Moreau)  were  opposed  by  the  annies  of  the  Lower  Rhine  (Werneck) 
and  of  the  Upper  Rhine  (Latour).  Moreau  crossed  the  river  near 
Strassburg  and  fought  a  series  of  minor  actions.  Hoche,  tike  his 
iprtidcocsBors,  croased  at  Pflsseldotf  and  Neuwied  and  foi^t  bis 
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way  to  the  Lahn,  where  for  the  laat  timp  in  the  hivtory  of  these  wars, 
there  was  an  irregular  widespread  battle.  But  Hoche,  in  this  his 
last  campaign,  displayed  the  brilliant  energy  of  his  first,  and  delivered 
the  "  senes  of  incessant  blows  "  that  Camot  had  urged  upon  Jourdan 
the  year  before.  Wemeck  was  driven  with  ever-incieanng  losses 
from  the  lower  Lahn  to  Wetzlar  and  Giesaen.  Thence,  pressed 
hard  by  the  French  left  wing  under  Champioonet,  be  retired  on  the 
Nidda,  only  to  find  that  Hoche's  right  had  swung  completely  round 
turn.  Nothing  but  the  news  of  the  armistice  of  Leoben 
iaved  him  from  envdopment  and  surrender.  This 
general  armistice  was  signed  by  Bonaparte,  on  his  own  authority 
and  to  the  intense  chagrin  of  uie  Directory  and  of  Hoche,  oa  the 
l8th  cNf  April,  and  was  the  basis  of  the  peace  <d  Campo  Formio. 

Napoleon  in  Egypt 
Within  the  scope  of  this  article,  yet  far  more  important  from  its 
political  and  personal  than  from  its  general  military  interest,  comes 
the  expedition  of  Napoleon  to  ^ypt  and  its  sequel  (see  also  Egypt: 
History;  Napoleon,  Ac).  A  very  brief  summary  must  here  suffice. , 
Napoleon  l^t  Toulon  on  the  19th  of  May  1796,  at  the  same  time  as 
his  army  (40,000  strong  in  400  transports)  embarked  secretly  at . 
various  ports.  Nelson's  fleet  was  completely  evaded,  and,  capturing 
Malta  m  route,  the  armada  reached  the  coast  of  Egypt  on  the  1st  m 
July.  Hie  npublicaiu  ctormed  Alexandria  on  the  and.  Between 
En&abdi  and  Giseh,  on  the  left  bank  of  the  Nile,  60,000  Mamelukes 
were  defeated  and  scattered  on  the  21st  (battle  of  the  Pyramids), 
the  French  for  the  most  part  marching  and  fighting  in  the  chequer 
of  infantry  squares  that  afterwards  became  the  classical  formation 
for  desert  wftnare.  While  his  lieutenants  pursued  the  more  important 
groups  of  the  enemy.  Napoleon  entered  Cairo  in  trinmph,  and  ^o- 
ceeded  to  oi|»nize  ngypt  as  a  French  protectorate.  Meantime 
Nelson,  thou^  too  late  to  head  off  the  e^^ieditton,  had  annihilated 
the  squadron  of  Admiral  Brueys.  This  blow  severed  the  army 
from  the  home  countiy,  and  destroyed  all  hope  of  reinforcements. 
But  to  eject  the  French  already  in  Egypt,  mihtary  invasion  of  that 
country  was  necessary.  The  first  attempts  at  tnis  were  made  in 
September  by  the  Turks  as  overlords  of  t^pt.  Napoleon— after 
suppressing  a  revolt  in  Cairo — marched  into  Syria  to  meet  them, 
and  captured  El  Arish  and  Jaffa  (at  the  latter  place  the  prisoners, 
whom  ne  could  afford  neither  to  feed,  to  release,  nor  to  guard,  were 
shot  by  his  order) .  But  he  was  brought  to  a  standstill  (March  17-May 
3o)  before  the  half -defensible  fortifications  of  Acre,  held  by  a  Turkish 
garrison  and  animated  by  the  leadership  of  Sir  W.  Sidney  Smith 
(g.v.).  In  May,  though  meantime  a  Turkish  relieving  army  had  been 
severely  beaten  in  the  battle  of  Mount  Tabor  (April  16,  1799), 
Napoleon  gave  up  his  enterprise,  and  returned  to  ^ypt,  where  be 
won  a  last  victory  in  annihibting  at  Abouldr,  with  6000  of  his  own 
men,  a  Turkish  army  18,000  strong  that  had  landed  there  (July  35, 
1799).  With  this  crownii^  tactical  success  to  set  against  the  Syrian 
reverses,  he  handed  over  the  command  to  Kl^r  and  returned  to 
France  (August  32)  to  ride  the  •torn  in  a  new  coup  d'itat,  the  "  iSth 
Brumaire."  Kldber,  attacked  by  the  English  and  Turks,  concluded 
the  convention  of  El  Arish  (January  27,  1800),  whereby  he  secured 
free  transport  for  the  army  back  to  France.  But  this  convention 
was  disavowed  by  the  Britidi  government,  and  Kl^ber  prepared  to 
hcdd  his  gniund.  On  the  aoth  at  March  iSoo  he  thorot^ly  defeated 
the  Turkish  army  at  Heliopolia  and  recovered  Cairo,  and  French 
Influence  was  once  more  in  the  ascendant  in  Egypt,  when  its  director 
was  murdered  by  a  fanatic  on  the  14th  of  Junie,  the  day  of  Marengo. 
Kliber's  successor,  the  incompetent  Menou,  fell  an  easy  victim  to  the 
British  expeditionary  force  under  Sir  Ralph  Abercrc»nby  in  1801. 
The  British  forced  their  way  ashore  at  Aboukir  on  the  8tii  <A  March. 
On  the  2ist,  Abercromby  won  a  decisive  battle,  and  himaelf  fell  in  the 
houriof  idctory  (see  Alexandria:  Batik  of  1801).  His  successor, 
General  Hely  Hutchinsoiv  slowly  followed  up  this  advantage,  and 
received  the  surrender  of  Cairo  in  July  and  of  Alexandria  in  August, 
the  debris  of  the  French  army  bein^  given  free  passage  back  to  France. 
Meantime  a  mixed  force  of  British  and  native  troops  from  India, 
under  Sir  David  Baird,  had  landed  at  Kosseir  and  marched  across 
the  desert  to  Cairo. 

The  Wak  op  the  SECbwo  CoAtmon 

tn  the  autumn  of  1793,  whQe  Napoleon's  Egyptian  expedition 
wa.<t  in  progress,  and  tiie  Directory  was  endeavouring  at  home 
to  reduce  the  importance  and  the  predominance  of  the  army, 
and  its  leaders,  the  powers  of  Europe  once  more  allied  themselves,  ■ 
not  now  against  the  prindple»  of  , the  Republic,  but  against  the 
troaty  of  Campo  Formio.  Russia,  Austria,  England,  Turkey, 
Portugal,  Naples  and  the  Vope  formed  the  Second  Coalition.  The  > 
war  began  with  an  advance  into  the  Roman  States  by  a  worthless 
and  Hi-behaved  Neapolitan  army  (commanded,,  much  again»t 
U»  will,  by  Mack),  which  the  French  troops  under  Championnet 
destroyed  with  ease.  Championnet  then  revolutionited  Naples. 
After  this  unimportant  prelude  the  curtain  rose  on  a  general 
European  war.  The  Directory  which  now  had  at  its  command 
neither  numbers  nor  enthusiasm,  prepared  as  best  it  could  tp' 


meet  the  storm.  Four  amies,  numbering  only  r6o,ooo,  were 
set  on  foot,  in  HcAland  (Brune,  34,000);  on  the  Upper  Rhme 
(Jourdan,  46,000);  m  Switzerland,  whidt  had  be<»i  miUtarify 
occupied  in  1 798  (Mass^na,  50,000) ;  and  in  upptt  Italy  (Sdiirer, 
60,000).  In  addition  there  was  Championnet's  anny,  now 
commanded  by  Macdonald,  in  toutbon  Italy.  All  these  fwces 
the  Ditecttay  ordeted,  in  January  and  Fdmttry  2799;  to  assume 
the  offensive. 

Jourdan,  in  the  Constance  and  Sdiaffliftusen  r^jbn,  had  only 
40,000  men  against  the  archduke  Charles's  So,ooo,  and  was  soon 
brought  to  a  standstill  and  driven  back  on  Stokach. 
Hie  archduke  had  won  these  preliminary  successes 
with  sevea-«ighths  of  his  army  acting  as  one  oonceatrated  mass. 
But  as  he  had  only  mcouAteved  a  portion  of  Jourdan's  army,  he 
became  uneasy  as  to  his  flanks,  checked'  his  bold  advance,  end 
ordwed  a  reconnaissance  in  f^Hxe.  TUs  practically  extended 
his  army  while  Jourdan  was  clesha^  his,-  and  thus  the  French 
b^an  the  battle  of  Stokach  (March  15)  in  superior  numbers,  and 
it  was  not  until  late  in  the  day  that  the  ardiduke  bnMi^C  up 
sufficient  strtngth  (tie^ooo)  to  win  a  victoty.  TUs  Wn  k  battte 
(rf  the  "  strategic "  ^p^  a  wMeqnaftd  stiag^ing  Amnbat  ^ 
which  each  sJde  took  fifteen  bouts  to  inffict  a  loss  of  12% 
on  the  other,  and  whioh  ended  in  Jourdan  acceptlttg  defeat  and 
drawing  ofi,  ui^uisued  by  the  magnificent  Austria 'cainalty, 
th<Nigh  these  counted  five  times  as  many  sabres  as  the  Fr^cb. 

The  French  seoondasy  anwy  in  Switzerland  was  in  the  hands 
of  the  bold  and  active  Mass&u..  The  forces  of  both  sides  in  the 
Alpine  region  were,  fooiQ  a-ianUtary  point  of  view,  inere  flank 
guards  to  the  main  anuies  on  the  Rhine  and  the  Adige.  But 
unrest,  amounting  to  dvil  war,  aBnon^  'the  Swiss  and  Grison 
pe(^>les  tempted  both  govemmcBts  to  j^vie  these  fla^  guards 
considerable  sttength.^       '  >  ■ 

Hie  Austrians  in  the  Vohudbbrg-  and  &Ssons  wer6  under 
Hotze,  who  had  r3,ooo  men  at  Brege^,  ^d  7000  conunanded 
by  Anffenbeig  around  Chur,  with,  between  them, 
SooQ  mm  at  Feldkirch  and  a  post  of  1000  in  the  strong'^JjJJ^  * 
position  of  the  Luziensteig  nearMayenfeld.  MaSs^tia'S 
available  force  was  about  20,000,  and  he  used  shnost 
tbe  ^K>le  of  it  agahist  Auffenbecg.  Tix  RMfte  'was  crossed 
by  his  principal  column  near  Mayenfeld,  and  the  Luziensteig 
stormed  (March  6),  while  a  second  ctdumn  fkvm  the  Zttridi  side 
descended  upon  Disentis  and  captured  its  ddFmders.  In  three 
da;^,  thanks  to  Mass£na's  eii«gy  and  the  ardent  attacUng  spirit 
of  Us  men,  AufFenberg's  division  was  broken-  tq>»  Ouifinot 
meanwhile  ladding'^  Uotse  by  a  hard^fon^t  combat  at 
Fddkirch  (March  7).  But  &  sectMid  attack  on  FddUreh  made 
on  tbe  23rd  by  MaE^na  with  xs,ooo  men  was  r^idsed  attd  the 
advance  of  his  left  winff  came  to  a  standstill. 

Behind  Auffenberg  and  Hotse  was  BeDegatde  in  Tir6l  'with 
some  47,000  men.  Most  of  these  were  stationed  north  of  Inns- 
bruck and-Landeck,  probably  as  a  sort  of  strategic  reserve  to 
the  archdtike.  lie  rest,  with  the  assistance  01  the  Tirolese 
themselves,  were  to'  Ward  eS.  irruptions  from'  Italy.  Here  the 
Frrach  offensive  was  entrdsted  t»  two  ctrfumbs;  ode  from 
Massina's  command  dndei'  Lecourbe,  the  other  ivm  the  Army 
of  Italy  undor  Dessdile.  Sinnittantously  with  Messtml, 
LecouAe  marched'  from  Bdliftsena  with  10,600  men,  by  the 
San  Bemadino  pass  into  the  SplUgen  valley,  and  thenci  over  the 
Juliet  pass  IMO  the  Mpptx  Engadide.'  A  small' Austrian  force 
under  Major-Genersl  Loudon  attacked  hhn  near  Z^etz,  but 
was  after  three  days  of  rai^d  maneeavtcs  -and  bold  tactics  <taiven 
back  to-&{aitiittbt11ck,  with  consfilefable -losses,'  especially  in 
pdsoheis.  But  ere  long  the  country  people  flew  to  arms,  and 
Lecourbe  found  himself  between  two  fires,  the  levi^  occupying 
ZepiKtZ  'ahd  Loudon's  regulars  Mart&sbrUck.  %ut  though  he 
had  only  some  5^00  of  his  liri^i^  -foirce  left,  %6  was  nbt  dhcoh- 
certed.  and,  by  driving  back  the  lc?vies  into  the  hi^h  ^afieys 
whence  tfaey  had  coat^  and  eonstahUy  tfateatenin^  Loudon, 

'The  assumption  by  later  critics  (ClavsewitS' evea  tncluded) 
that  $he  "  flank  posit^n  "  held  )>y  these  .fosces  relativei)^  ^  the 
main'armies  in  Italy  and'Germany  was  theur  rainm  is'  ui)- 
■  supportied  by  bentemperaty  evidence;   ' ' 
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he.-«9B  aUttCD-Jiuintitfta  faitBaelf  aod  t«K  wiit  fox  I>e9irilfn.  The 
latter,  moving  up  the  Valtelline,  by  now  iou^.his  way  to  the 
StchrippaSB,  lirnf  ^eyaiid..  it  the  de&fe  of  Tm&tm  (S.W.  <^  Gluhis) 
«a&  entrenched  .by  iMudsn,  Trho  tbus  occuixed  a  position 
uidwajriiuAweaiitfasjt'm-Fieiich  £iHanUia»  whUe.Us.iizegalara 
beset  ftU  tfaepasses  and  ways>givingacoe&B  to  the  Vihtsohgau  and 
die^  lower  £i^adine.  iiK  this  situadoni  the  French  sho«dd  have 
been  destroyed  in  AetaiL'  ^Bubaaliaualtbeirspeedanddathgave 
Uicu  tfafr  advantage  -int  ewety.  JoamBuvBe  and  ateray  point  of 

OBDtaCt.'  ■■  ■     ■  I 

■  Oa  thei  35Ui:'Lecourbe..aad  BeHoUes  attacked  Loudon  at 
Naudira  in  tibe'  Engadtna  Aai  Tanffieis  m  the  Vlntsdigau  le- 
LMonr»t  Bpvcdyely.i  At  .NandeiB.  the  tFnncU  .pasiad  xound 
«M«  tbdflaakr  erf  tha-defenee  hy^soambling  ahWig  the  Ugh 
DamMmm  niountain  cmsl)i"adiaeeKt,-  vhile  .ai  TlKufieEa  the 
ln.TM.  .ossgijaatfi,  only  4500  stxong,- descended  into  a  deep 
ravine,  deboacbed  usmoticed  in  the  Au^trians'  rear,  and  captuied 
6090  rp^n  and  -i6tguns.  The' AustnaA  kader  witlt  a  couple  of 
companies  xdade  hb«ay>  tfarao^  Glums'to  NaQders,and  there. 

His  corps,  tike' AoSenbe^s^  was.  annihilated. 

1H»  endod<  the  iFrench  geiieral^  ofieanve.  Jovdaa  had  been 
defeated  t^the  archdufceand  forced  oriodooed  to  retiiaovci:  the 
lUiiaeL  Ma6i§Da  was  at  astfoldatiU-befaR^tlie  itnng  pesitiDn 
ci  Fekflunh,  aod  the  Ausferiasn.  ef  Hobn  were  still  massed  at 
Bnguuirhot  the  Griaons  weta  nividutsafeiiMd,  two  strong  bodies 
ai  Austiians  mimbenn);  in  all  ^Mtat  aoyooo  men  had  been 
destroyed,  and- Lecourbe  and  Desicdlee  had  advanced  far  into 
TiroL  Apousc'&dlowcd. :  TbeAuBtriansinthomoustainsneeded 
time  to  concentrate  -and  to  recover  from '  tbeir  astomshment. 
The  archduke  feU  ill,  aaid  the-  Vienna  war  council  forbade  his 
army  to  advance  lest  Tizol  dieuld  be-  "'oDcovered,"  thooj^ 
BeU^arde  and  Hotze  still  dispftsed  of  numlkrB  equal  to  those 
ot  MasBfinaand  Leoouibe.  Maia^nasuce^ded  Jousdaa  in  general 
donnBand'On  the  Freqch  sideand  pnnq»tly  coUected  all  avaihhle 
forces  of  'both  amies  in  the  hil^  oan-A^^  country  between 
Bas^  ZOxich  and  SHwffhsiwn,  tbexdiy  diicctly  barring  the 
roads  into  F^ihnce '  (Bena-Neuchiitel-Potitaflier  and  Baeel- 
Besan$)on)  widdh'  tha  A-ostiiaas  t^^ieared  to  dfcalM  to  conquer. 
The  protection  of  Alsaoe  and  tile  Vt^igts  wa«  left  to  the  fortroBes. 
There  -wta  no  suggestion,  it  would  a{^>ear,  that' the  Rhine  between 
Basel  and  ScfaafBiansen  was  a  flauk  pesitlea  sufficient  of  itself 
to  bar  Alsace  to  the  enemy. 

It  is  now  ifeime  to  turn  to  events  in  Italy,  where  the  Coalition 
intended  to  put  forth  its  prineipial  ^ortsi.  At  the  b^iuning  of 
llarcli  the  Ftcnth  Lad  teiooo  men  in  UpperXtaly  and  some  35,000 
hi  ^  heart  of  the  Peninsida,  'the  latter '  enga^d  diiefly  in  ta^ 
pfflrtinls  wwly*fo«nded  republics.  OiE  the  former,  53,000  focmcd 
the  field 'Brtay  on  the  MincSv  under  Scbfoer.  The  Austiians, 
ettUBiiadcd  %y  Kniy,  numbered  ih  aU'<4,ooo,  but  detadunenta 
xeAiccd  this  figure  tt»  67  ^oeo,  of  whotn,  moreonr,  i  syooo  had  not 
ytt  an^Md  irtttn  operatloins  began.  Tb^  to  be  jodncd  by  a 
Hussiui  codttngsnt  under  tfaei  eclebrated  SwAtot,  wbd  waa  to 
cottmand  the  wholeifta  arrival,  ami  whose  extraoi^nary  peison- 
ality  gives  the  campa^  its^ieclal  interest;  Kny  himself  was 
a  resohue  aohUtt,  and  when  the  French;  obeying  the  general  order 
to  advance,- croMed  the  Adige,  he  defeated  them  in  a  severely 
fought  bat^  oc  Magnano  near  Venma  (March  5),  the  French 
Iosing4(»eo|;ffledand'mnindedand4sootakett,outof4i,oob.  Hie 
Anst^ans  lost  Mdte  3800  klUad  and  wotndedimd  xsoopriacHievsj 
out  of  46,o(ko  engagttd. '  tbe  war,  hawdvar^  was  nndcitaken  not 
to  amdtillate,  but  to  evict  the  Frttbdi,  and,  iHobid^  vnder  oiden 
from  Vi«Biia,-Kray  alIow<ed  the  b«»ten  enemy  to  depart . 

Suvirov  ^>peafed  -wttli  17,000  Itusaians  on'  the  4th  of  Aprfl. 
His  hist  8t«p  was  to  set  Russian  officen  to  teach  die  Austrlu 
troi^M — wh<»e  feefiftgs  cat  be  imaj^ned— *ow  ta 
attack  with  tb^  bayobet,  his  ttwt  to  <M<der  the  whole 
anny  forwiard^  The  ABles  broke  caihp  on  the  it^th,  18th  and 
tQthof  Ap):fi,andon  the  2otfa,  after  a  forced  mandi  of  idcae  on 
3om.,tb^.pattie4(lwChicisis.  .^i^cia|h«fdaFreiuJigvri8on,.but 
&iv&Tev  soon  wirad  it-inte  suncniler  1^  thrcatoiof  «  nMSsoor*, 
which  no  one  doubted  that  be  would-  eu^'  iMv  'teectMlon. 


At  the  same  time,  dSsftatisfied'witlr  the  marddng  vi  the  Aastrian 
infantry^  he  sfeot  the  foUowsn^-.  characteristic  reproof  to  their 
c(»nnMU»der:  "  The.  march  vias  in'  the  service  of  the  Kaiser. 
Fair  weather  is  £or  my  iady ^  diamber,  for  dandies,  for  sluggards. 
He  who  dares  to  cavil  agaimt  his  hif^  duty  (de^  Grosssprecher 
under  den  hi^ieH-Bien^)  is,  as  u  egoist,  instantly  to  vacate  his 
command.  Whoever  is  in  bad  health  can  stay  behind.  Tbt 
so-called  reasoneis  (rmsonnturs)  do  no  army  any  good .  .  . 
One  day  later,  under  this  unrelenting  pceasuntT  the  ^advanced 
posts  <tf  the  Alties  reached'  Cremona  and  the  main  body  the 
OgUo.  The  pace  became  slower  in  the  following  days^  as  many 
badges  had  to  be  made,  and  tneaawhile  Moreau,  Sditrer'a 
successor^  pr^)ared  widt  a  mere  20,000  men  to  defend  Lodi, 
Cassaao  and  Lecco  an  the  Adda.  On  the  96th  the  Ruidan  hoc 
attadecd  him'  alt  along  the  Une.  The  moral  supremacy  had 
passed  over  to  the  Alfiea.  Melas,  under  Suvfcrov's  stem  ordns, 
flung  his  battalions  regardless  of  losses  against  the  strong  position 
of  Ca&sano.  The  story  of  1796  repeated  itself  with  the  r61e8 
reversed.  -  The  passage  was  carried,  and  the  Frendi  rearguard 
under  Stonier  waft  surrounded  and  ciq>tured  by  an  inferior  a»ps 
ol  Austrians.  The  Austrians  (the  Huaaians  at  Lecco  were  haidly 
engi^ed)  lost  6000  men,  but  they  took  7000  prisoners,  and  ih 
all  Moveau's  tittle  aimy  lost  half  its  immbas  and  retntatcd  in 
many  duccumccted  bodies  to  the  Ticiiw,  aiid  tfacfioetoAlcasukdrut. 
Evcvywhere  the  Italians  turned  againat  the  Freaicfa,  mhidfid  of 
the  eiactlons  of  their  ooumrisaaries.  -The  strange  Cossack 
cavalry  that  western  Europe  had  never  yet  seen  entered  Milan 
on  the  39th  of  April,  eleven  days  after  pasang  the  Mindo,  and 
next  day  the  city  received  with  enthusiasm  the  old  6eM  marshal, 
whose  exists  against  the  Turks  had  long  invested  him  with  a 
halo  of  romance  and  l^nd.  Here,  for  the  moment,  his  offensive 
culminated.  He  desired  to  pass  Into  Switzerland  and  to  unite 
fab  own,  the  archduke's,  Hotne's  and  BeUegarde's  armies  in  one 
powerful  mass.  But  the  empeHH'  would  not  penult  the  execution 
of  this  scheme  until  all  the  fortreesea  held  by  the  enemy  in 
Upper  Itafy  should  have  been  ciq)tured.  In  any  case,  Mac- 
doiuld's  anny  in  southCKD  Italy,  cat  <^  fmm  France  by  the 
nudity -of  Suvflnnr's  ODslaai^,  aad  now  retomlng  with  ell 
s^cd  to  join  Moreau  by  force  or  evasion,  had  still  to  be  dealt 
with. 

Suv&rov's  molHle  army,  originally  90,000  strong,  had  now 
dwindled,  by  reason  <rf  losses  and  detadunents  for  sieges,  to 
half  that  number,  and  serious  differences  arose  between  the 
Vienna  government  and  himaetf .  If  he  offended  the  pride 
of  the  Austrian  army,  he  was  at  least  respected  as  a  leader  who 
gttve  it  vict<ffles,  but  In  Vienna  he  was  regarded  as  a  madman 
who  had  to  be  kept  within  bounds.  But  at  hist,  yrhta  he  was 
becoming  thorough^  exaspoated  by  this  treatment,  Macdonald 
came  within  atiikiag  distanoe  ami  the  active  campaign  re- 
oonunenced.  la  the  second  wec^  of  Jime,  Moreau,  who  had 
retired  into  the  Apennines  about  Garvi,  advanced  with  the  in- 
tention of  drawing- upon  UmseU  troops  that  would  otherwise 
have  been  employed  tlgainst  Macdonald.  He  succeeded,  for 
Sttvirov  with  his  usual  rapidity  collected  40,000  men  at  Aless- 
andria, onfy  to  learn  that  Macdonald  with  35,000  men  was 
coming  up  on  the  Panna  road.  When  this  news  arrived,  Mac- 
donald had  already  engaged  an  Austrian  detachment  at  Modena 
and  driven  it  bade,  and  Suv&rov  found  himself  between  Moreau 
and  Mftcdonald  with  barely  enough  laen  under  his  hand  to 
enaUe  him  to  fUty  the  game  of  *'  hiteriw  tines."  But  at  the 
crisis  the  loo^  oneqECtk  warrior  yAta  det^tised  "  rafaonnenn," 
diqilayed  ganaabhip  of  the  first  order,  and  taking  in  hand  all  Ids 
seattand  detadunenta,  be  manceuvred  them  in  the  NaptJeonic 
fas^OB. 

On  the  14th  Macdtmald  was  calculated  to  be  between  Modena, 
R^Eglo  and  Carpi,  but  his  des^nation  was  uncertain.  Would  he 
oontinue  to  hug  the  Apennines  to  ^ixa  Moreau,  or 
would  he  strike  out  northwards  against  Kray,  who  TniMt. 
with  »,ooo  men  was  be^eging  Mantua?  From 
Alessandria  it  is  lour  marched  to  Ffacenza  and  nine  to  Mantua, 
wbOe  fMi  Rm^o  thtte  plana  ate  four  and  two  mardtes 
Kbipieitivttly.   Hacemaii,  therefore,  was  the  cruci^  point  if 
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Macdonald  continued  westward,  while,  in  the  other  case,  nothing 
rould  save  Kray  but  the  energetic  conduct  of  Hohcnzc^ern's 
detachment,  which  was  posted  near  Reggio.  This  latter,  however, 
was  soon  foroed  over  the  Fo,  and  Ott,  advancing  from  Cremona 
to  join  it,  found  himself  sharply  pressed  in  turn.  The  field  marshal 
had  hoped  that  Ott  and  Hohena^lorn  togetha:  would  be  able  to 
win  him  time  to  assemble  at  Famia,  where  he  could  bring  on  a 
battle  whichever  way  the  French  took.  But  on  recdpt  of  Ott's 
Kport  he  was  convinced  that  Maofkmald  had  diosen  the  western 
route,  and  ordering  Ott  to  dday  the  Fxmdi  as  long  as  possible  by 
stubborn  rearguard  actions  and  to  put  a  garrison  into  Piacenza 
under  a  general  who  was  to  hold  out  "  on  peril  of  his  life  and 
honour,"  he  collected  what  forces  were  ready  to  move  and 
hurried  towards  Piacenza,  the  rest  being  left  to  watch  Moreau. 
He  arrived  just  in  time.  When  after  three  forced  marches  the 
main  body  (only  36,000  strong]  reached  Castel  San  Giovanni, 
Ott  had  been  driven  out  of  Piacenza,  but  the  two  joined  forces 
safely.  Both  SuN^rov  and  Macdonald  spent  the  17th  in  dosing 
up  ajid  depl(^ring  for  battle.  Hie  respective  forces  were  Allies 
30,000,  French  35»ooo.  Suv&iov  b^ieved  the  toexay  to  be 
<uily  26,000  strong,  and  chiefly  raw  Italian  xeefxaeatA,  but  his 
temperuneot  would  not  have  allowed  him  to  stand  still  even 
had  he  known  his  inferiority.  He  had  already  issued  one  of  his 
peculiar  battle-orders,  which  began  with  the  words,  "  The 
hostile  army  will  be  taken  prisoners  "  and  contint^  with 
directions  to  the  Cossacks  to  spare  the  surrendered  enemy. 
But  Macdonald  too  was  full  of  energy,  and  bdieved  still  that  he 
could  annihilate  Ott  before  the  field  marshal's  arrival.  Thus 
the  battle  of  the  Trebbia  (June  17-19)  was  fouj^t  1^  both  sides 
in  the  spirit  of  the  offensive.  It  was  one  of  the  severest  struggles 
in  the  Republican  wars,  and  it  ended  in  Macdonald's  retreat 
with  i  loss  of  x5iO0o  menr-probably  6000  in  the  battk  and 
9000  killed  and  prisonen  when  and  af  to; .  the  equili^um  was 
iHoken — for  Suv&rov,  unlike  other  generals,  had  the  necessary 
suri^Us  of  energy  after  all  the  demuids  made  upon  him  by  a 
great  battle,  to  order  and  to  direct  an  effective  pursuit.  The 
Allies  lost  about  7000.  Macdonald  retreated  to  Parma  and 
Modena,  harassed  by  the  peasantry,  and  finally  reciossed  the 
Apennines  and  made  his  way  to  Genoa.  The  battle  of  the 
Trebbia  is  one  of  the  most  clearly-defined  examples  in  military 
history  ol  the  result  of  moral  f<«ce— -it  was  a  matter  not  merely 
of  energetic  leading  on  the  battlefield,  but  for  more  of  educating 
the  troops  beforehand  to  meet  the  strain,  of  ingraining  in  the 
soldier  the  determination  to  win  at  all  costs.  "  It  was  not," 
says  Clausewitz,  "  a  caae  of  losing  the  k^  of  the  position,  of 
turning  a  flank  or  breakiqg  a  centre,  ot  a  mistimed  cavalry  cfaaige 
or  a  lost  battery  .  .  .  it  is  a  pure  trial  <tf  str^igth  and  expense  of 
force,  and  victory  is  the  sink^  of  the  balance,  if  ew  so  slightly, 
in  favour  of  one  side.  And  we  mean  not  m^Kly  phytical,  but 
even  njore  moral  forces. " 

To  return  now  to  the  Alpine  region,  where  the  French  offensive 
had  culminated  at  the  end  of  March.  Their  defeated  left  was 
behind  the  Rhine  in  the  northern  part  of  Switjserland,  the  half- 
victOTious  centre  athwart  the  Rhine  between  Maycaifid  and 
Chur,  and  their  wholly  victorious  right  far  within  Tirol  between 
Glums,  Nauders  and  Landeck-  But  neither  the  centre  nor  the 
right  a>uld  maintain  itsdf.  The  forward  impulse  given  by 
Suv&rov  spread  aking  the  whole  Austrian  front  ftom  left  to  tight 
DesBolles'  oohmm  (now  under  Loison)  waa  forced  back  to 
Chiavenua.  BeUega^  drove  Lecourbe  from  position  to  position 
towards  the  Rhine  during  April.  There  Lecourbe  added  to  the 
remnant  q(  his  ezpeditioaary  column  the  outlying  bodies  <A 
Mass^na's  right  mng,  but  even  so  he  had  only  8000  men  against 
Bellegarde's  17,000,  and  he  was  now  exposed  to  the  attack  of 
Hotze's  25,000  as  well  TbeLuziensteig  fell  to  Hotze  and  Chur  to 
Bellega^e,  but  the  defendens  managed  to  escape  from  the 
converging  Austrian  «dumns  into  th9  valley  «f  the  Reuss. 
Having  thus  reconquered  all  the  lost  ^und  afid  forced  the 
French  into  the  interior  of  Switzerland,  Bellegude  and  Hotze 
parted  company,  the  f orm»  mfirrhing  wiUi  the  giqater  part  oi  his 
forces  to  join  Suv&rov»  the  latter  moviiig.4«  his  right  to  v^infoipe 
the  axchdufce.  Only  a  chain  of  posts  vas  left  in  the  Rt^OQ 


Valley  between  Disentis  and  FddUich.  The  archduke's  <^wra- 
tions  now  recommenced. 

Charles  and  Hotze  stood,  about  the  15th  of  May,  at  c^posite 
ends  of  the  lake  of  Constance.  The  two  together  numbered  about 
8S,ooo  men,^  but  both  had  sent  away  numerous  detachments  to  the 
flanks,  and  the  main  bodies  dwindled  to  35,000  for  the  acchduke 
and  30,000  for  Hotze.  Mass^na,  with  4S>ooo  men  in  all,  retired 
sloiriy  from  the  Rhine  to  the  Thur.  The  sididuke  crossed  the 
Rhine  at  Stein,  Hotxe  at  Balzers,  and  each  thai  cautioudy  felt  his 
way  towards  the  other.  Their  active  opponent  attempted  to 
take  advantage  of  their  sqaration,  and  an  irr^ular  fig^  took 
place  in  the  Thur  valley  (May  25),  but  Mass£na,  finding  Hotze 
dose  on  his  right  flank,  retired  without  attempting  to  force  a 
decision.  On  the  27th,  having  joined  forces,  the  Austrians 
diakxlged  Mass^na  from  his  new  poa^on  on  the  Tdss  without 
difficulty,  and  this  process  was  repeated  from  time  to  time  in  the' 
next  few  days,  until  at  last  Mass^na  halted  in  the  . 
position  he  had  prepared  for  defence  at  ZfUich.  He  jSZ. 
had  still  Imt  25,000  of  hu  45,006  men  in  hand,  for  he 
maintained,  numerous  small  detachmonts  on  his  rifl^  beikiiid  the 
ZUrcher  See  and  the  Wiikn  See,  ami  on  his  left  towards  Basel: 
Theae  25,000  occniued  att  entrenched  position  5  m.  in  leiigth; 
against  which  the  Austrians,  detaching  as  usual  many'  posts  to 
protect  their  flanks  and  rear,'  deplc^^ed  only  42,000  moi)  of  whoot 
8000  were  sent  on  a  wide  tuning  movement  and  SOob  held  in 
reserve  4  m.  in  rear  of  -the  battlefield.  Thus  the'frMktal  attack 
was  made  with  forces  not  much  greater  than  those  of  the' defence 
audit  failed  accordingly  (June4).  But  Massina,  fearing  pechapt* 
to  strain  the  l<^alty  of  the  Sivisa  to  thefir  Fiench^tnade  cenfititutiott 
by  exposing  their  -town  to-  assault  and  sack,  rebtrud  cm  the  sth. 

He  did  not  fall  back  far,  for  his  outposts  still  bordered  the 
Ummat  and  the  linth,  while  his  main  body  stood  in.tbe  valley  of 
the  Aar  betwem  Badsn  and  I«oeme.  The  BrcMBke  pressed 
Mas86na  as  Uttle  as  he  had  pressed  Jourdan  after  .Stdoch 
(tlMu^  in  tins  case  he- had  Jess  to  gam  by  pursuit),  and  avaited 
the  arrival  of  a  second  Russian  army,  30,000  strobg,  under 
Kors&kov,  before  resuming  the  advance,  Meantime  throwing  out 
covering  detachments  •  towsjfds  Basd,  where :  Mass^na  had.  a 
division.  Thus  for  two  months  operations,  elsewhere  than  ia 
Italy,  were  at  a  standstill,  whiliff  Massina  drew  in  reiaforcen^ents 
and  organized  the  fractions  of  his  forces  in  Ahwce  aa  a  akeleton 
army,  and  the  Austrians  distributed  arms  to  the  peasMitry  oC 
South  Germany. 

In  the  end,  under  pcessio^e  from  Paris,:  it  was  Mase^na  who 
resumed  active  movements.  Towards  .the  middle  of  August, 
Lecourbe,  who  formed  a  loose  right  wing,  of  tlie  F^m^LsBimy  ia 
the  Reuss  vdlley,  was  reinforced  to  a  stretigA  of  35,000  men,  ftndr 
pounced  upon  the  extended  left  wing  of  the  ai«my,  wldch  hftd 
stretched  itself,  to  kc^  pace  with  Suv&rov,  as  far  westward  as  the 
St  Gothud.  The  movement  began  on  the  14th,  and  in  two  daya 
the  Auttrians  were  driveo  batk  from  the  St  Gothacd  and  the 
Fuilia  to  the  line  of  the  Linth,  with  the  Joss  of  8000  men  and  many 
91ns.  At  the  same  time  an  attempt  to  take  advantage 
Massdna's  momentajry  weafkness  by  forcing  the  Aar  a<  Bdttingen 
near  its  mouth  failed -completely  (AugttAt  lO-ri?).  Only  soo 
men  guuded  the  point  of  passage^  but  the  Austrian  engineers 
had  ne^^ected  to  make  .a  proper  Mamioatiota'-of  .the;  river,  and 
unlike  the  French,  the  Austrian  g»ec«jb .  haKt  no  authority  to 
waste  their  otpeosive  battiUions  in  fcvcinft  the  passtge^  boata. 
No  one  regarded  this  war  as  a  struggle  Ua  existence,' and  no  onK 
but  Suv&rov  possessed  the  iron  strength  of  ct^aiia«tw  to  send 
th<Hi8ands  of  men  to  death  for  the  realization  pf-  a  <diplomatic 
success — for  ordinary  men,  the  object  of  the  Coalitioo  .vas  to 
iq>8et  the  treaty  U  Campo  Fonnio.  This  was  the  end  ot  the 
archduke's  campaign  in  Switzerland..  Though  he  would  hav« 
preferred  to  continue  it,  ,the  Vienna  goyemment.  (iesired  him  to 
netUED  to  Germany.  -  Aa  Anglo-RuHiaa  expedition  was  about  to 
kaad  in  Hojiand,^  and  the  French,  were  a$^mbling  fre»b.  {otces  oa 
the  Rhine,  and.  with  the^uble  objeot  of  preventing  aM  invasion  of 

1  For  this  expedition,  which  van  repulsed  by  Brdne  in  the  battle 
of  Ceatrieum,  aee  Forteseob's  Btit^'ifaii'BHti^AnHyi,  vol. iv.,  and 
aacbirt's.jBnM«e»vi{9Maftf(<>   
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South  Gennany  and  d  inducing  the  French  to  augment  their 
forces  in  Alsace  at  the  e^wnse  of  those  in  Holland,  the  archduke 
left  affaiis  in  Switzetland  to  Hotse  and  Kora&kov,  and  marched 
away  with  35,000  men  to  jon  the  detachment  oi  Sstarray 
(30,000)  that  he  had  placed  in  the  Black  Forest  before  entering 
Switzerland.  His  new  campaign  never  rose  above  the  level  of  a 
war  of  posts  and  of  manoeuvres  about  Mannheim  and  Fhilipps- 
burg.  In  the  latter  stage  of  it  Lecouibe  cQmmanded  the  French 
and  obtained  a  dight  advantage. 

Suv&rov's  last  exploit  in  Italy  coincided  in  time,  but  in  no  other 
respect,  with  the  skirmish  at  Ddttingen.  Returning  swiftly  from 
the  battlefield  of  the  T^bbia,  he  began  to  drive  bac^  Mqreau  to 
the  Riviera.  At  this  point  Joubert  succeeded  to  the  command 
on  the  French  side,  and  against  the  advice  of  his  generals,  gave 
battle.  Equally  against  the  advice  of  his  own  subordinates,  the 
fidd  marshal  accepted  it,  and  won  his  last  great  victory  at  Novi 
on  the  13th  of  August,  Joubert  bong  killed.  This  was  followed 
by  another  rapid  march  against  a  new  French  '*  Army  of  the  Alps  ** 
(Champioimet)  which  had  entered  Italy  by  way  of  the  Mont 
Ceois.  But  immediately  after  this  he  left  all  further  op«ations  in 
Italy  to  Melas  with  60,000  men  and  himself  with  the  Russians  and 
an  Austrian  corps  marched  away,  via  Varese,  for  the  St  Gothard 
to  combine  operations  against  Mass^na  with  Hotze  and  Korsikov, 
It  was  with  a  heavy  heart  tJiat  he  left  the  scene  of  his  battles,  in 
which  the  force  of  his  personality  had  carried  the  old-fashioned 
"  tinear  "  armies  fen*  the  last  time  to  complete  victory.  In  the 
ea^  summer  be  had  himself  suggested,  eagerly  and  almost 
an^i^,  the  concentration  oi  his  own  and  the  archduke's  armies 
in  Switzerland  with  a  view,  not  to  conquering  that  country,  but 
to  forcing  Jourdaa  and  Mass^  into  a  grand  decisive  battle. 
But,  as  we  have  aeen,  the  Vienna  government  would  not  release 
him  until  the  last  Italian  Sortress  had  been  reoccupied,  and 
when  finally  he  received  the  order  that  a  little  while  before  he  had 
so  ardently  desired,  it  was  too  late.  Hie  archduke  had  already 
left  Switzerland,  and  he  was  committed  to  a  resultless  warfare  in 
the  hig^  mountains,  with  an  army  which  was  a  mere  detachment 
Smrtnw  ^  ^  hope  of  co-operating  with  two  other  detach- 

•rrimrffe  ments  far  away  on  the  other  side  of  Switzerland.  As 
£1^^^  for  the  reasons  which  led  to  the  issue  of  sudi  an  order, 
it  can  only  be  said  that  the  bad  feding  known  to  exist 
between  the  Austdans  and  Rusuans  induced  England  to  recom- 
inend,  as  the  first  essential  of  further  operations,  the  separate 
toncentration  of  the  troo^ffi  of  each  nationality  under  their  own 
gencnals.  Still  stranger  was  the  reason  which  induced  the  tsar  to 
give  his  consent.  It  was  alleged  that  the  Russi^ms  would  be 
healthier  in  Switzerland  than  the  men  of  the  southern  plainsi 
From  such  premises  as  these  the  Allied  diplomats  evolved  a  new 
plan  of  campaign,  by  which  the  An^o- Russians  imder  the  duke  of 
York  were  to  reconquer  Holland  and  Belgium,  the  Archduke 
Charles  to  operate  on  the  Middle  Rhiile,  Suv&rov  in  Switzerland 
and  Melas  in  ^dmont — a  plan  destitute  of  every  merit  but  that 
of  simi^dty. 

It  is  often  said  that  it  is  the  duty  of  a  commander  to  resign 
rather  than  undertake  an  operation  which  he  believes  to  be  faulty. 
So,  however,  Suv&rov  did  not  understand  it.  In  the  simplicity 
Of  his  loyalty  to  the  formal  order  of  his  sovereign  he  prepared  to 
carry  out  his  instructions  to  the  letter.  Mass^na's  command 
(77,000  men)  was  distributed,  at  the  beginning  of  September, 
along  an  enormous  S,  from  the  Simplon,  through  the  St  Gothard 
and'  Glarus,  and  along  the  Linth,  the  Ztiricher  See  and  the 
Limmat  to  Basel.  Opposite  the'Iower  point  of  this  S,  Suv&rov 
.  (38,000)  was  about  to  advance.  Hotze's  corps  (25,000  Austrians), 
extehditog  fittm  Utznadi  by  Chur  to  IHsentis,  formed  a  thin  line 
roi^^y  paraUd  to  the  lower  curve  of  the  S,  Korsfikov's  Russians 
(30,606)  were  opposite  the  centre  at  Ziiridi,  while  NauendorfF 
iritk  ft' small  Austrian  corps  at  Waldshut  faced  the  extreme  upper 
point.  Thus  the  only  completely  safe  way  in  which  Suv&rov 
could  reach  the  Zttrich  region  was  by  skirting  the  lower  curve  of 
thfc  S,  under  protection  of  Hotze.  But  this  detour  would  be 
long  and  painful,  and  the  ardent  old  man  preferred  to  cross  the 
mountains  once  for  all  at  the  St  Gothard,  and  to  follow  the  valley 
of  tbe  Reuss  to  Altdorf  and  Schwyz— *.«.  to  strike  vertically 


upward  to  the  centre  of  the  S—and  to  force  his  way  through  the 
French  cordon  to  Zttrich,  and  if  events,  so  fiur  as  concerned  his 
own  OOTpB,  bdied  his  optimbm,  they  at  any  rate  justified  his 
dioice  of  the  shortest  route.  For,  aware  of  the  danger  gathering 
in  his  rear,  Mass^na  gathered  up  all  his  forces  within  reach 
towards  his  centre,  leaving  Lecourbe  to  defend  the  St  Gothard 
and  the  Reuss  valley  and  Soult  on  the  Linth.  On  the  34th  he 
forced  the  passage  of  the  Limmat  at  Dietikon.  On  the  ^ 
a  5th,  in  Uie  second  battle  of  Zttrich,  he  completely  jUHeb. 
routed  Kors&kov,  who  lost  8000  killed  and  wounded, 
large  numbers  of  prisoners  and  100  guns.  AH  along  the  line  the 
Allies  fell  back,  one  corps  after  another,  at  the  moment  when 
Sui^brov  was  approaching  the  foot  of  the  St  Gothard. 

On  the  2  ist  the  field  marshal's  headquarters  were  at  Bellinzona, 
where  he  made  the  final  preparations.  Eqwcting  to  be  four  days 
en  route  before  he  could  reach  the  nearest  friendly 
magazine,  he  took  his  trains  with  him,  which  inevitably  ^Afpg, 
augmented  the  difficulties  of  the  aipedition.  On  the 
24th  Airoio  was  taken,  but  when  the  far  greater  task  of 
storming  the  pass  itself  presented  Itself  before  them,  even  the 
stolid  Russians  were  terrified,  and  only  the  passionate  protests 
of  the  old  man,  who  reproached  his  "  children  "  with  deserting 
their  father  in  his  extremity,  induced  them  to  ftice  the  danger. 
At  last  after  twelve  hours*  fighting,  the  summit  was  reached. 
The  same  evening  Suv&rov  pushed  on  to  Hospenthal,  whQe  a 
flanking  coltunn  from  Disentis  made  its  way  towards  Amsteg 
over  the  Crispalt.  Lecourbe  was  thnauened  in  rear  and  pressed 
in  fnmt,  and  his  en^hecrs,  to  hold  off  the  Disentis  column,  had 
broken  the  Devil's  Bridge.  Discovering  this,  he  left  the  road» 
threw  his  guns  into  the  river  and  made  his  way  by  fords  and 
water-meadows  to  G6Bchenen,  where  by  a  furious  attack  he 
deared  the  Disentis  troops  off  his  line  of  retreat.  His  rearguard 
meantime  held  the  ruined  Devil's  Bridge.  This  point  and  the 
tnnnd  leading  to  it,  called  the  UmerLoch,  the  Russians  attempted 
to  force,  with  the  most  terrible  lomes,  battalion  after  battalion 
crowding  into  the  tunnel  and  pushing  the  foremost  ratiks  into 
the  chasm  left  by  the  broken  bridge.  But  at  last  a  ford  was 
discovered  and  the  bridge,  deared  by  a  turning  movement, 
was  repaired.  More  broken  bridges  lay  beyond,  but  at  last 
Suv&roT  joined  the  Disentis  column  near  GSschenen.  When 
Altdorf  ytta  i^eached,  however,  Suvfirov  found  not  only  Lecourbe 
in  a  threatening  poution,  but  an  entire  absence  of  boats  on  the 
Lake  of  the  Four  Cantons.  It  was  impossible  (in  those  days  the 
Axenstrasse  did  not  exist)  to  take  an  army  along  the  predpitous 
eastern  shore,  and  thus  passing  through  one  trial  after  another, 
each  more  severe  than  the  last,  the  Russians,  men  and  horses 
and  pack  animals  in  an  interminable  single  file,  ventured  on  the 
path  leading  over  the  Kinzig  pass  into  the  -Muotta  Thai.  The 
passage  lasted  three  days,  tl»  leading  troops  losmg  men  and 
horses  over  the  predpices,  the  rearguard  from  the  fire  bf  the 
enemy,  now  in  pursuit.  And  at  last,  on  arrival  in  the  Muotta 
Hial,  the  fidd  marshal  recdved  definite  information  that 
Eors&kov's  army  was  no  longer  In  edrtence.  Yet  even  so  it  was 
long  before  he  could  make  up  his  mind  to  retreiu,  and  the  t>urstteTs 
gathered  on  all  ddes.  Fighting,  sometimes  severe,  and  never 
altogether  ceasing,  went  on  day  after  day  as  the  Allied  column, 
now  reduced  to  15,000  men,  struggled  on  over  one  pass  after 
another,  but  at  last  it  reached  Ilanz  on  the  Vorder  Rhine  (October 
8).  The  Archduke  Charles  meanwhile  had,  on  hearing  of  the 
disaster  of  Ztirich,  brought  over  a  corps  from  the  Neckar,  and 
for  some  time  negotiations  were  made  for  a  fresh  combined 
operation  against  Mass£na.  But  these  came  to  nothing,  for  the 
udldnke  and  Suvfirov  oonld  not  agree,  dther  as  to  their  own  rda- 
tions  <v  as  to  the  phin  to  be  pursued.  Practically,  SuvAiHiVs 
retreat  from  AHdorf  to  Ilanz  dosed  the  campaign.  It  WM  hfs 
last  active  service,  and  formed  a  gloomy  but  grand  cUmax  to  the 
careet  <rf  the  greatest  scHdier  who  ever  wore-  the  Russian  uniform. 

Marengo  and  Hoheklinden 
The  disasters  of  1799  sealed  tjbe  fate  of  the  Directory,; and 
placed  Bonaparte,  who  returned  from  Egypt  with  the  prestige 
of  a  recent  victory,  in  his  natural  place  as  dvil  and  military 
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he^diof  FtADce.  In  the  course  of  the  campaign  the  field  strength 
of  the  French  had  been  gradually  augmented,  and  in  spite  of 
losses  now  numbered  327,000  at  the  front.  These  were  divided 
into  the  Army  of  Batavia,  Bnme  (25,000),  the  Army  of  the 
Rhine,  Moreau  (146,000),  the  Army  of  Italy,  Mass6na  (56,000), 
and,  in  addition,  there  were  some  100,000  in  garrisons  and  depots 
in  France. 

Most  of  these  field  armies  were  in  a  miserable  condition  owing 
to  ihe  losses  and  fatigues  of  the  last  campaign.  The  treasury 
was  empty  and  credit  exhausted,  and  worse  still^or  spirit  and 
enthusiasm,  as  in  1794,  would  have  remedied  material  de- 
ficiencies— the  conscripts  obtained  under  Jordan's  law  of  1798 
(see  Conscription)  came  to  their  regiments  most  imwillingly. 
Most  of  them,  indeed,  deserted  on  the  way  to  join  the  colours. 
A  large  draft  sent  to  the  Army  of  Italy  arrived  with  310  men 
instead  of  10,350,  and  after  a  few  such  experiences,  the  First 
Consul  decided  that  the  untrained  men  were  to  be  assembled  in 
the  fortresses  of  the  interior  and  afterwards  sent  to  the  active 
battalions  in  numerous  small  drafts,  which  they  oould  more 
easily  assimilate.  Besides  accomplishing  the  immense  task  of 
reorganizing  existing  forces,  he  created  new  ones,  including 
the  Consular  Guard,  and  carried  out  at  this  moment  of  crisis 
two  such  far-reaching  reforms  as  the  replacement  of  the  civilian 
drivers  of  the  artillery  by  soldiers,  and  of  the  hired  teams  by 
horses  belonging  to  the  state,  and  the  permanent  grouping  of 
divisions  in  army  corps. 

As  early  as  the  a5th  of  January  1800  the  First  Consul  provided 
for  the  assembly  of  all  available  forces  in  the  interior  in  an 
"Army  of  Reserve."  He  reserved  to  himself  the 
o/JteMm.  command  of  this  army,^  which  gradually  came  into 
being  as  the  pacification  of  Vendue  and  the  return  of 
some  of  Brune's  troops  from  Holland  set  free  tbfi  necessary 
nucleus  troops.  The  conscription  law  was  stringently  re- 
enforced,  and  impassioned  calls  were  made  for  volunteers  (the 
latter,  be  it  said,  did  not  produce  five  hundred  useful  men). 
The  district  of  Dijon,  partly  as  being  central  with  respect  to  the 
Rhine  and  Italian  Armies,  partly  as  being  convenient  for  supply 
purposes,  was  selected  as  the  zone  of  assembly.  Chabran's 
division  was  formed  from  some  depleted  corps  of  the  Army  of 
Italy  and  from  the  depots  of  those  in  Egypt.  Chambaxlhac's, 
chiefly  of.  young  soldiers,  lost  5  %  of  its  numbers  on  the  way  to 
Dijon  from  desertion — a  loss  which  appeared  slight  and  even 
satisfactory  after  the  wholesale  dibandade  of  the  winter  months. 
Lechi's  Italian  legion  was  newly  formed  from  Italian  refugees. 
Boudet's  division  was  originally  assembled  from  some  of  the 
southern  garrison  towns,  but  the  units  composing  it  were  fre- 
quently changed  up  to  the  beginning  of  May.  The  cavalry  was 
deficient  in  saddles,  and  many  of  its  units  were  new  formations. 
The  Consular  Guard  of  course  was  a  corps  d'fUie,  and  this  and 
two  and  a  half  infantry  divisions  and  a  cavalry  brigade  coming 
from  the  veteran  "  Army  of  the  West "  formed  the  real  back- 
bone of  the  army.  Most  of  the  newer  units  were  not  even 
armed  till  they  had  left  Dijon  for  the  front. 

Such  was  the  first  constitution  of  the  Army  of  Reserve.  We 
can  scarcely  imagine  one  which  required  more  accurate  and 
detailed  staff  work  to  assemble  it — correspondence  with  the 
district  commanders,  with  the  adjutant-generals  of  the  various 
armies,  and  orders  to  the  dvil  auUiorities  on  the  lines  of  march, 
to  the  troops  themselves  and  to  the  arsenals  and  magazines. 
No  one  but  Napoleon,  even  aided  by  a  Berthier,  could  have 
achieved  so  great  a  task  in  six  weeks,  and  the  great  captain, 
himself  doing  the  work  that  nowadays  is  apportioned  amongst 
a  crowd  of  administrative  staff  officers,  still  foimd  time  to 
administer  France's  affairs  at  home  and  abroad,  and  to  think 
out  a  general  plan  of  campaign  that  embraced  Moreau's,Mass£na's 
and  his  own  armies. 

The  Army  of  the  Rhine,  by  fax  the  strongest  and  best  equipped, 
lay  on  the  upper  Rhine.  The  small  and  worn-out  Army  of  Italy 
was  watching  the  Alps  and  the  Apennines  from  Mont  Blanc  to 

'  He  afterwards  appointed  Berthier  to  command  the  Army  of 
Reserve,  but  himself  accompanied  it  and  directed  it,  using  Berthier 
as  chief  of  staff. 


Genoa.  Between  them  Switzerlandj  secured  by  the  victory  of 
Zurich,  offered  a  starting-point  for  a  turning  movement  on 
either  side — this  year  the  advantage  of  the  flank  position  vas 
recognized  and  acted  upon.  The  Army  of  Reserve  was  assembling 
around  Dijon,  within  300  m.  of  either  theatre  of  war.  The 
general  plan  was  that  the  Army  of  Reserve  should  march  through 
Switzerland  to  dose  on  the  right  wing  of  the  Army  of  the  Rhine. 
Thus  supported  to  whatever  degree  might  prove  to  be  necessary, 
Moreau  was  to  force  the  passage  of  the  Rhine  about  SchaShausen, 
to  push  back  the  Austrians  rapidly  beyond  the  Lech,  and  then, 
if  they  took  the  offensive  in  turn,  to  hold  them  in  check  for 
ten  or  twelve  days.  During  this  period  of  guaranteed  freedoi^ 
the  decisive  movement  was  to  be  made.  The  Army  of  Reserve, 
augmented  by  one  large  corps  of  the  Army  of  the  Rhine,  was  to 
descend  by  the  SplUgen  (alternatively  by  the  St  Gothard  and 
even  by  Tirol)  into  the  plains  of  Lombardy.  J^agazines  were 
to  be  established  at  Ziirich  and  Lucerne  (not  at  Chur,  lest  the 
plan  should  become  obvious  from  the  beginning),  and  all  likdy 
routes  reconnoitred  in  advance.  The  Army  of  Italy  was  at  first 


to  maintain  a  strict  defensive,  then  to  occupy  ,  the  Austrifins 
until  the  entry  of  the  Reserve  Army  into  Italy  was  assured,  and 
finally  to  manoeuvre  to  join  it. 

Moreau,  however,  owing  to  want  of  horses  for  his  pontoon 
train  and  also  because  of  the  character  of  the  Rhine  above 
Basel,  preferred  to  cross  bdow  that  place,  espedally  as  in  Alsace 
there  were  considerably  greater  supply  facihties  than  in  a  country 
which  had  already  been  fought  over  and  stripped  bare.  With 
the  greatest  rductance  Bonaparte  let  him  have  his  way,  and 
giving  up  the  idea  of  using  the  SplUgen  and  the  St  Gothard,  began 
to  turn  his  attention  to  the  more  westerly  passes,  the  St  Bernard 
and  the  Simplon.  It  was  not  merely  Moreau's  scruples  that  led 
to  this  essential  modification  in  the  scheme.  At  the  beginning 
of  April  the  enemy  took  the  offensive  against  Mass^na.  On  the 
Sth  Melas's  right  wing  dislodged  the  French  from  the  Mont 
Cenis,  and  most  of  the  troops  that  had  then  reached  Dijon  were 
shifted  southward  to  be  ready  for  emergendes.  By  the  35th 
Berthier  reported  that  Mass^na  was  seriously  attacked  and  that 
he  might  have.to  be  supported  by  the  shortest  route.  Bonaparte's 
resolution  was  already  taken.  He  waited  no  longer  for.Moieau 
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(who  indeed  so  far  from  volunteering  asastance^actually  demanded 
it  for  himself).  ConvincedfromthepaudtyofnewsthatMass^na's 
army  vas  closely  pressed  and  probably  severed  fnun  France, 
and  feeling  also  that  the  Austrians  were  deei^y  committed 
to  their  struggle  with  the  Army  ctf  Italy,  he  told  Berthier  to 
march  with  40,000  men  at  wee  by  way  of  the  St  Bernard  unless 
Mhenvite  advised.  Berthier  protested  that  he  had  only  35,000 
effectives,  and  the  eqo^ment  and  armament  was  still  far  from 
compile— as  indeed  it  remained  to  the  end— but  the  troops 
Auodied,  tlwu^  their  very  meens  of  eiistcnce  were  ixecarious 
from  the  time  of  leaving  Geneva  to  the  time  of  reaching  Milan, 
for  noting  conkl  extort  suiq>lie8  and  mxmty  from  the  sullen 
Swiss. 

At  the  begmning  of  May  the  First  Consul  learned  of  the 
aeriout  plight  of  the  Amy  of  Italy.  Klass^na  with  his  right 
wing  was  shut  up'in^Genoa,  Suchet  with  the  left  wing 
^Jj"*"***  driven  back  to  the  Var.  Meanwhile  Moreau  had  won 
y!^^  a  preHnrinaiy  victory  at  Stokach,  and  the  Army  of 
Reserve  had  b^un  its  movement  to  Geneva.  With 
these  data  the  fXxa  of  campaign  took  a  clear  shape  at  last — 
Haastoa  to  reriat  as  long  as  possible;  Suchet  to  resume  the 
itffenrive,  if  he  could  do  so,  tovuds  Turin;  the  Army  ct  Reserve 
to  P&9B  the  Alps  and  to  d^Kntch  into  Piedmont  by  Aoata;  the 
Army  at  the^Rhioe  to  send  ustrong  force  into  Italy  by  the  St 
Gothard.  The  First  Consul  left  Paris  on  the  6th  of  May. 
Berthier  went  forward  to  Geneva,  and  still  farther  on  the  route 
magazines  were  established  at  ViUeneuve  and  St-Plerre. 
Gradually,  and  with  immense  efforts,  the  leading  troops  of  the 
k»ng  column'  were  passed  over  the  St  Bernard,  drawing  their 
utillery  on  sledges,  on  the  15th  and  succeeding  days.  Driving 
away  small  posts  of  the  Austrian  army,  the  advance  guard 
enteted  Aosta  mi  the  i6th  and  Ch&tillon  oa  the  i8th  and  the 
aHaxm.  was  pven.  Mdas,  onnmitted  as  he  was  to  hu  Riviera 
camp^gn,  began  to  look  to  his  right  rear,  but  he  was  far  from 
suspecting  the  seriousness  of  his  opponent's  purpose. 

Infinitely  more  dangerous  for  the  French  than  the  small 
detachment  that  Melas  opposed  to  them,  or  even  the  actual 
_^  crossing  of  the  pass,  was  the  unexpected  stopping 
^""^  '  power  of  the  little  fort  of  Bard.  The  advanced  guard 
of  the  French  appeared  before  it  on  the  19th,  and  after  three 
wasted  days  the  infantry  managed  to  find  a  d^cult  mountain 
by-way  and  to  pass  round  the  obstacle.  Ivrea  was  occupied 
on  the  23rd,  and  Napoleon  h(^)ed  to  assemble  the  whole  army 
thftre  the  37th.  But  except  for  a  few  guns  that  with  in&iite 
precautions  were  slnuggled  one  by  one  through  the  streets  of 
Bard,  the  whole  of  the  artillery,  as  well  as  a  detachment  (under 
Chabran)  to  besiege  the  fort,  had  to  be  left  behind.  Bard  sur- 
rendered on  the  and  of  June,  having  delayed  the  infantry  of 
the  French  army  for  four  days  and  the  artillery  for  a  fortnight. 

The  military  situation  in  the  last  week  of  May,  as  it  presented 
itself  to  the  First  Consul  at  Ivrea,  was  this.  The  Army  of  Italy 
under  Maas^na  was  closely  besieged  in  Genoa,  where  proviaons 
were  running  short,  and  the  population  so  hostile  that  the  French 
general  placed  his  field  artillery  to  sweep  the  streets.  But 
Massina  was  no  ordinary  general,  and  the  First  Consul  knew 
that  while  Masi£na  lived  the  garrison  would  resist  to  the  last 
extremity.  Sndiet  was  defendhig  Nice  and  the  Var  by  vigorous 
minor  operation.  The  Army  of  Reserve,  the  centre  of  which 
had  readied  at  Ivrea  the  edge  of  the  Italian  plains,  consisted 
of  four  weak  army  corps  under  Victor,  Duhesme,  Lannes  and 
Murat.  There  were  still  to  be  added  to  this  small  army  of  34,000 
effectives,  Turreau's  division,  which  had  passed  over  the  Mont 
Cenis  and  was  now  in  the  valley  of  the  Dora  Riparia,  Moncey's 
corps  of  the  Army  of  'the  Rhine,  which  had  at  last  been  extorted 
from  Moreau  and  was  due  to  pass  the  St  Gothard  before  the  end 
of  May,  ChabraU's  division  left  to  besiege  Bard,  and  a  small 
force  under  B6thencouTt,  which  was  to  cross  the  Simplon  and 
to  descend  hy  ^aona.  (th&  place  proved  in  the  event  a  second 
Bard  and  ImmobiHted  Btthencourt  until  after  the  decisive 
bit  tie).  Thus  It  was  only  the  simplest  part  of  Napoleon's  task 
to' concentrate  half  (rf  his  army  at  Ivrea,  and  he  had  yet  to  bring 

1  Only  one  division  of  the  main  body  used  the  Little  St  Bernard. 


in  the  rest.  The  phiblem  was  to  reconcile  the  necessity  for  time, 
which  he  wanted  to  ensure  the  maximum  force  being  brought 
over  the  Alps,  with  the  necessity  for  haste,  in  view  of  the  impend- 
ing fall  of  Genoa  and  the  probability  that  once  this  conquest 
was  achieved,  Melas  would  bring  back  his  100,000  men  into  the 
Milanese  to  <teal  with  the  Army  of  Reserve.  As  early  as  the  14th 
of  May  he  had  informed  Mon^  that  from  Ivrea  the  Aimy  of 
Reserve  would  move  on  Mflan.  On  the  25th  al  May,  in  re^xnise 
to  Bnthier's  request  for  guidance,  the  First  Consul  ordered 
Lannes  (advanced  guard)  to  push  oat  oa  the  Turin  road,  "  in 
order  to  deceive  the  merny  and  to  <toia  news  <rf  Tunean," 
and  Duhesme's  and  Marat's  corps  to  proceed  along  the  Milan 
road.  On  the  3?th,  after  Lannes  had  on  the  26th  defeated  an 
Austrian  column  near  Chivaaso,  the  main  body  vas  already 
advancing  on  Vercelli. 

Very  few  of  Napoleon's  acts  of  general^p  have  been  more 
criticized  than  this  resolution  to  marca  on  Mibn,  n^iich  abandoned 
Genoa  to  its  &te  and  gave  Melas  a  week's  Insure  to 
assemUe  his  scattered  forces.  The  account  of  his  motives  7*^"*'^ 
he  dictated  at  St  Helena  (ATof.  Correspondence,  v.  30, 
PP-  37'S-^77)>  in  itself  an  unconvmdi^  appeal  to  the  rules  of  strategy 
ai  laid  down  by  the  theorists — which  rules  his  own  practice  thnmpi- 
out  transcended — gives,  when  closely  examined,  some  at  least  of  the 
necessary  clues.  He  says  in  effect  that  by  advancing  directly  on 
Turin  he  would  have  "  rls^  a  battle  against  equal  forces  wiuout 
an  assured  Une'of  retreat,  Bard  beiiw  stilTancaptared."  It  b  indeed 
stranfc  to  find  NafMileon  ritrii^ng  before  egitat  forces  of  the  enemy, 
even  if  we  admit  without  comment  that  it  was  more  difficult  to  pass 
Bard  the  second  time  than  the  first.^  The  only  incentive  to  go 
towards  Turin  was  the  chance  of  partial  victories  over  the  discon- 
nected Austrnn  corps  that  wouKt  be  met  in  that  direction,^and  this  he 
deliberatdy  set  aside.  Having  done  so,  for  reasons  that  will  appear 
in  the  sequel,  be  could  <mlv  detend  it  by  saying  in  effect  that  be  xii^bt 
have  been  defeated — ^whtch  was  true,  but  not  the  Napoleonic  principle 
of  war.  Of  the  alteroarives,  one  was  to  biuten  to  Genoa ;  this  in 
Napoleon's  eyes  would  have  been  playing  the  enemy's  game,  for  th^ 
would  havie  concentrated  at  Alessandria,  facii%  west  "  in  their 
natural  position."  It  is  equally  obvious  that  thus  the  enemy  would 
have  played  kis  rame,  supposing  that  this  was'to  relieve  Genoa,  and 
thelmpncation  ^that  it  was  not.  The  third  course,  which  Napoleon 
took,  and  in  this  memorandum  defended,  gave  his  army  the  enemy's 
depots  ^t  Milan,  of  which  it  unquestionably  stood  in  sore  need,  and 
the  reinforcemeid  of  Moncey's  ig,ooo  men  from  the  Rhine,  while  at 
the  same  time  Moncey's  route  ottered  an  "  assured  line  of  retreat  " 
by  .the  Simplon' and  the  St  Gothard.  fie  would  in  fact  make  for 
himself  there  a  "  natui^  position  "  without  forfeiting  the  advantage 
of  beinc  in  Mdas's  rear.  Once  posseaaed  of  Milan,  Napolecm  says, 
he  could  have  engaged  Melas  with  a  light  heart  and  with  confidence 
in  the  greatest  possible  results  of  a  victory,  whether  the  Austrians 
sought  to  force  their  way  back  to  the  east  by  the  right  or  the  left 
bank  of  the  Po,  and  he  adds  that  if  the  French  passed  on  and  con< 
centrated  south  of  the  Po  there  would  be  no  danger  to  the  Milan- 
St  Gothard  line  of  r^reat.  9a  this  was  secured  by  the  rivers  Tidno 
and  Sesia-  In  this  last,  as  we  shall  see,  he  is  shielding  an  undeniable 
mistake,  but  conudering  for  the  moment  only  the  moven^cnt  to 
Milan,  we  are  justified  in  assuming  that  his  object  was  not  the  Relief 
of  Genoa,  but  the'  most  thorough  defeat  of  MeUs's  field  army*  to 
whkh  cad,  putting  all  sentiment  aside,  he  treated  the  hard-pressed 
Massina  as  a  "  cont^mae  force  "  to  keep  Melas  occupied  during  the 
strategical  d«>Ioyment  of  the  Army  of  Reserve.  In  the  be^nning 
he  had  told  Maat^na  that  he  would  "  disaig^  "  him,  even  if  h^ 
had  to  go  as  isr  eaat  as  Trent  to  find.a  way  into  Italy.  From- the 
first,  then,  no  direct  lelief  was  inten^d,  and  when,  on  hearing  bad 
news  from  the  Riviera,  he  altered  his  route  to  the  more  westeriy 
passeii,  it  was  probably  because  he  felt  that  Mass&ia's  containing 
power  was  almost  exhausted,  and  that  the  passage  and  reassembly 
of  the  Reserve  Army  must  be  broi^ht  about  in  the  minimum  time 
and  by  the  shortest  way.  But  the  object  was  stilt  the  defeatj  of 
Melas/and  for  this,*a8  the  Austrians  poss^sed  an  enormous  numerical 
superiority,  the  assembly  of  all  forces,  including  Moncey's,  was 
indispensable.  One  essential  c<mdition  ai  this  was  that  the  poihts 
of  passage  used  should  be  out  of  rcadi  of  the  enemy.  The  more 
westerly  the  passes  chosen,  the;  more  d^gorous  was  the  whole 
operation — in  fact  the  Mont  Cenis  column  never  reached  him  at  all — 
and  though  his  expressed  objections  to  the  St  Bernard  tine  seem, 
as  we  have  said,  to  be  written  after  the  event,  to  disarm  his  critics, 
there  is  no  doubt  that  at  the  time  he  disliked  it.  It  was  a  pis  aUer 
forced  upon  him  by  Moreau's  delay  and  Massfena's  extremity,  and 
from  the  moment  at  which  he  arrived  at  Milan  he  did,  as  a  fact, 
alwndon  it  altogether  in  favoilr  of  the  St  Gothard.  Lastly,  so  strongly 
was  he  impressed  with  the  necessity  of  CMnpletlrtg  the  deployment 
of  all  his  forces,  that  though  he  found  the  Austrians  on  the  Turin 
side  much  scattered  and  could  justifiably  expect  a  series  of  rapid 


*  When  he  nlade  his  decision  he  was  unaware  that  Bithencourt 
had  been  held  up  at  Arona. 
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partial  victories.  Napoleon  let  them  go,  and  devoted  his  whole 
wecgy  to  creating  for  himself  a  *'  natural  "  position  about  Milan. 
If  he  sinnedt  at  any  rate  he  tinned  handsomely,  .and  except  that  he 
went  to  Milan  by  VercdU  tiutead  of  by  Lausanhe  and  Domodossola  ^ 
(on'  the  safe  side  <rf  the  taiotmtaias),  hb  march  is  logistically  beyond 
caviL' 

Nf4xdeoD's  imaediate  purpose  then,  was  to  reassemble  the 
Army  of  Resove  in  a  zone  niaiioeu>Te  about  Milan.  This 
was  carried  out  in  the  first  days  of  June.  Lannea  at  Chivasso 
stood  tezdy  to  wurd  off  a  flank  attack  until  the  main  army  had 
filed  past  on  the  VerceUi  road,  then  leaving  a  small  force  to  com- 
bine with  Turreau  (whose  column  had  not  been  able  to  advance 
into  the  plain)  in  demonstrations  towards  Turin,  he  moved  off, 
still  acting  as  right  flank  guard  to  the  army,  in  the  direction  of 
Favia.  The  main  body  meanwhile,  headed  by  Murat,  advanced 
on  Milan  by  way  of  VerceUi  and  Magenta,  forcing  the  passage  of 
the  Tidno  on  the  5 1st  of  May  at  Turbigo  and  Buff alora.  On  the 
same  day  the  other  divisions  closed  up  to  the  Tidno,'  and  faithful 
to  bis  prindples  Napoleon  had  an  examlnatfon  made  of  the 
little  fortress  of  Novara,  intending  to  occiq>y  it  as  a  ^ace  du 
mumeiU  to  help  in  securing  his  zone  of  maneeuvre.  On  the  morn- 
ing of  the  and  of  Jtme  Murat  occupied  Milan,  and  in  the  evening 
of  the  same  day  the  headquarters  entered  the  great  dty,  the 
Austrian  detachment  under  Vukassovich  (the  flying  right  wing 
of  Melas's  general  cordon  system  in  Piedmont)  retiring  to  the 
Adda.  Duhesme's  corps  forced  that  river  at  Lodi,  and  pressed 
on  with  orders  to  organize  Crema  and  if  possible  Orzinovi  as 
tenywrary  fortresses.  Lfechi's  Italians  were  sent  towards 
Bergamo  and  Brescia.  Lannes  meantime  bad  passed  Vercelli, 
and  on  the  evening  of  the  2nd  his  cavalry  reached  Pavia,  where, 
as  at  Milan,  immense  stores  of  food,  equipment  and  warlike 
stwea  were  sdzed. 

Napoleon  was  now  safe  in  his  "  natuxal "  poution,  and  barred 
one  of  the  two  nuun  Hnes  of  retreat  open  to  the  Austrians.  But 
his  ambitions  went  further,  and  be  intended  to  cross  the  Po  and  to 
establish  himself  on  the  other  likewise,  thus  establishing  across 
the  plain  a  complete  barrage  between  Melas  and  Mantua.  Here 
his  end  outranged  his  means,  as  we  shall  see.  Buthegave  himself 
every  chance  that  rapidity  could  afford  him,  and  the  moment  that 
some  sort  of  a  "  zone^  of  manoeuvre  "  had  been  secured  between 
tlie  Tidno  and  the  Oglio,  he  pushed  on  his  main  body — or  rather 
what  was  left  after  the  protective  system  had  been  provided  for 
— ^  the  Po.  He  would  not  wait  even  for  his  guns,  which  had  at 
last  emerged  from  the  Bard  defile  and  were  ordered  to  come  to 
Milan  by  a  safe  and  dicoitous  route  akmg  the  foot  cf  the  Alps. 

At  this  point  the  action  cS.  the  enemy  b^an  to  make  itself 
fdt.  Mdas  had  not  gained  the  successes  that  he  had  expected 
in  Piedmont  and  on  the  Riviera,  thanks  to  Mass^na's 
obstinacy  and  to  Suchet's  brilliant  defence  of  the  Var. 
f -ff.  These  operations  had  led  him  very  far  afield,  and  the 
protection  of  his  over-long  line  of  communications  had 
caused  him  to  weaken  his  large  army  by  throwing  off  many 
detachments  to  watch  the  Alpine  vall^s  on  his  right  rear. 
One  of  these  successfully  opposed  Turreau  in  the  valley  of  the 
Dora  Riparia,  but  another  had  been  severely  handled  by  Lannes 
at  Chivasso,  and  a  third  (Vukassovich)  found  itself,  as  we  know, 
directly  in  the  path  of  the  French  as  th^  moved  from  Ivrea  to 
Milan,  and  was  driven  far  to  the  eastward.  He  was  further 
handicapped  by  the  neceadty  of  supporting  Ott  before  Genoa 
and  Elsnitz  on  the  Var,  and  hearing  of  Lannes's  bold  advance  on 
Chivasso  and  of  the  presence  of  a  French  column  with  artillery 
(Turreau)  west  of  Turin,  he  assumed  that  the  latter  represented 
the  main  body  of  the  Army  of  Reserve — in  so  far  indeed  as  he 
believed  in  the  existence  of  that  army  at  all.*   Next,  when 

*  This  may  be  accounted  for  by  the  fact  that  Napoleon's  mind 
was  not  yetaefinitivelymadeup  whenhisadvanced  guard  bad  already 
begun  to  climb  the  St  Bernard  (i3th).  NaptJeon  a  instructions  for 
Monoey  were  written  on  the  14th.  The  magazines,  too,  had  to  be 
{Hwided  and  placed  befme  it  was  known  whether  Moreau's  detach* 
ment  would  be  forthcoming. 

*  Six  guns  had  by  now  passed  Fort  Bard  and  four  of  these  were  with 
Murat  and  Duhesme,  two  with  Lannes. 

'  It  is  supposed  that  the  foreign  spies  at  Dijon  sent  word  to  their 
various  employers  that  the  Army  was  a  bogy.  In  fact  a  great  part 
of  it  never  entered  Dijon  at  all,  and  the  troops  reviewed  there  by 


Lannes  moved  away  towards  Pavia,  Melas  thought  for  a  moment 
that  fate  had  delivered  his  enemy  into  his  hands,  and  begaa  to 
collect  such  troops  as  were  at  hand  at  Ttirin  with  a  view  to.  cutting 
off  the  retreat  of  the  French  on  Ivred  while  Vukassovich  held 
them  in  front.  It  Was  only  when  news  came  of  Money's  axrival 
in  Italy  and  cS.  Vukassovich's  fighting  retreat  on  Brescia  that  the 
magnitudeand  purpose  of  the  f^ch  column  that  had  penetc&ted 
by  Ivrea  became  evident.  Melas  inomptly  dedded  to  give  up 
his  western  enterprises,  and  to  concentrate  at  Alessandria, 
preparatory  to  breaking  Iiis  way  through  the  network  of  small 
«Junms~as  the  disseminated  Army  of  Reserve  still  appeared 
to  be — which  threatened  to  bar  his  retreat.  But  orders  circulated 
so  slowly  that  he  had  to  wait  in  Turin  till  the  8th  of  June  for 
Elsnitz,  whose  retreat  was,  moreover;  sharply  followed  up  and 
made  exceedingly  costly  by  the  enterpri^ng  Suchet.  Ott,  too, 
in  spite  of  orders  to  give  up  the  uege  of  Genoa  at  once  and  to 
march  with  all  speed  to  bold  the  Alessandria-Piaoenza  i<oad{ 
waited  two  days  to  secure  the  prize,  and  agreed  (June  4)  to  jillow 
Mass^na's  army  to  go  free  and  to  join  Suchet.  And  lastly,  the' 
cavalry  of  O'Rdlly,  sent  on  ahead  bom  Akssaadria  to  the 
Straddla  de^e,  reached  that  point  only  to  encounter  the  Frmch. 
The  barrage  was  complete,  and  it  remained  for  Mdas  to  break 
it  with  the  mass  that  he  was  assembling,  with  all  these  misfortunes 
and  delays,  about  Alessandria.  His  chances,  of  doing  so  were 
anything  but  desperate. 

On  the  5th  of  June  Murat,  with  his  own  corps  and  part  oi 
Duhesme's,  had  moved  on  Piacenza,  and  stormed  the  bridge-head 
there.  Duhesme  with  one  of  his  divisions  pushed  out  on  Crema 
and  Orzinovi  and  also  towards  Pizsghetone.  Mmcey's  leading 
regiments  iq)iHroached  Milan,  and  Berthier  thereupon  seut  on 
Victor's  onps  to  8iq)port  Murat  and  Lannes.  Meantime  the  half 
abandraed  lineof  operations,  Ivrea-Vwcelli,  was  briskly  attadced 
by  the  Austrians,  who  had  still  detachments  on  the  side  of  TUrin, 
waiting  for  Elsnitz  to  rejoin,  and  the  French  artillery  train  was 
once  more  checked.  On  the  6th  Lannes  from  Pavia,  crossing  the 
Po  at  San  Cipriano,  encountered  and  defeated  a  large  force, 
(O'Reilly's  column),  and  barred  the  Alessandria-Parma  main 
road.  Opposite  Piacenza  Murat  had  to  spend  the  day  in  gathering 
material  for  his  passage,  as  the  pontoon  bridge  had  been  cnt 
by  the  retreating  garrison  of  the  bridge-head.  On  the  eastern 
border  of  the  "  zone  of  manonivre  "  Duhesme's  various  columns 
moved  out  towards  Bresda  and  Cremona,  pushing  back  Vukasso- 
vich. Meantime  the  last  diviaons  of  the  Army  of  Reserve  (two 
of  Moncey's  exceptet^  were  hurried  towards  Lannes's  point  ot 
passage,  as  Murat  had  not  yet  secured  Piacraza.  On  the  7th, 
while  Duhesme  continued  to  push  back  Vukassovich  and  seized 
Cremona,  Murat  at  last  captured  Piacenza,  finding  there  imioense 
magazines.  Meantime  the  army,  division  by  division,  passed 
over,  slowly  owing  to  a  sudden  flood,  near  Belgiojoso,  and 
Lannes's  advanced  guard  was  ordered  to  open  communication 
with  Murat  along  the  main  road  StradellarPiac^iza.  "  Moments 
are  predous  "  said  the  First  ConsuL  He  was  aware  that  Elsnitz 
was  retreating  before  Suchet,  that  Melas  had  left  Turin  for 
Alessandria,  and  that  heavy  forces  of  the  enemy  were  at  or  east 
of  Tortona.  He  knew,  too,  that  Murat  had  been  engaged  with 
certun  regiments  recently  before  Genoa  and  (wrongly)  assumed 
O'Reilly's  column,  beaten  by  Lannes  at  San  Cipriano,  to  have 
come  from  the  same  quarter.  Whether  this  meant  the  ddiverance 
or  the  surrender  of  Genoa  he  did  not  yet  know,  but  it  was  certain 
that  Mass&ia's  holding  action  was  over,  and  that  Melas  was 
gathering  up  his  forces  to  recover  his  communications.  Hence 
Napoleon's  great  object  was  concentration.  "  Twenty  thousand 
men  at  Stradella,"  in  his  own  words,  was  the  goal  of  Ms  efforts, 
and  with  the  accomplishment  of  this  purpose  the  campaign  enters 
on  a  new  phase. 

On  the  8th  of  June,  Lannes's  corps  was  across,  Victor  following 
as  quickly  as  th^  flood  would  allow.  Murat  was  at  Kacenza, 
but  the  road  between  Lannes  and  Murat  was  not  known  to 
be  dear,  and  the  First  Consul  made  the  establishment  of  the 

Bonaparte  were  only  conscripts  and  details.  By  the  time  that  the 
veteran  divisions  from  the  west  and  Paris  arrived,  either  the  spies 
had  been  ejKted  or  their  news  was  sent  off  too  late  to  be  of  use. 
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connexion,  and  the  constraction  of  a  third  point  of  passage  mid- 
way between  the  other  two,  the  principal  objects  of  the  day^ 

work.  The  army  now  being  disseminated  between  the 

Alps,  the  Apeniiines,  the  'Hcmo  and  the  Chiese,  it 
Sslfc       was  of  vital  importuice  to  connect  up  the  various 

parts  into  a  Well-balanced  system.  But  the  Napoleon 
of  xSoo  served  the  pmUiem  that  lay  at  the  root  of  his 
strategy,  "  concentrate,  but  be  vulnerable  nowhere,"  in  a  way 
thaE  cotapares  unfavourably  indeed  with  the  methods  of  the 
Nkpoleon  of  1806.  Duhesme  was  still  absent  at  Cremona. 
Lechi  was  far  away  in  the  Brescia  country,  B^tfaencourt  de- 
tained at  Atona.  Moncey  with  about  15,000  men  had  to  cover 
an  area  of  40  m.  square  around  Milan,  which  constituted  the 
original  zone  of  manoeuvre,  and  if  Melas  chose  to  break  through 
the  flimsy  cordon  of  outpoBts  on  thte  side  (the  risk  of  which  was 
the  motive  for  detaching  M<»icey  at  all)  instead  ot  at  the  Stradella, 
it  wmdd  take  Moncey  two  days  to  amcentrate  his  force  on  any 
battleSeld  within  the  area  named,  and  even  then  he  would  be 
outnumbered  by  two  to  one.  As  for  the  main  body  at  the 
Straddla,  its  position  was  wisely  chosen,  for  the  ground  was  too 
cramped  for  the  deployment  of  the  superior  force  that  Melas 
ihight  bring  up,  but  the  strategy  that  set  before  itself  as  an 
object  20,000  men  at  the  decisive  point  out  of  50,000  available, 
is,  to  say  the  least,  imperfect.  The  most  serious  feature  in  ail  this 
was  the  injudicious  order  to  Lannes  to  send  forward  his  advanced 
guard*  and  to  attack  whatever  enemy  he  met  with  on  the  road  to 
Voghera.  The  First  Ctmsul,  in  fact,  calculated  that  Melas  could 
not  assemble  20,000  men  at  Alessandria  before  the  i3th  of 
June,  and  he  told  Lannes  that  if  he  met  the  Austiians  towards 
Voghera,  they  could  not  be  more  tlian  xo,ooo  strong.  A  later 
order  betrays  sora«  anxiety  as  to  the  exactitude  <rf  th^  assump- 
tions, trscos  lannes  not  to  let  himsdf  be  surprised,  indicates  his 
liSte  of  retreat,  and,  instead  of  ordering  him  to  advanceon  Voghera, 
authorizes  him  to  attack  any  corps  that  [Hvsented  itself  at 
Straddla.  But  aH  this  came  too  late.  Acting  on  the  earher 
coder  Lannes  fought  the  battle  of  Montebello  on  the  9th.  This 
Mute.  *         severe  running  fight,  beginning  east  of 

'      Casteggio  and  ending  at  Montebello,  in  which  the 

French  drove  the  Austrians  from  several  successive 
positions,  and  which  culminated  in  a  savage  fight  at  close 
quaHers  about  M<mtebdlo  itself.  The  singular  feature  of  the 
battle  is  the  disproportion  between  the  losses  on  either  side 
-^French,  500  out  of  19,000  engaged;  Austrians,  3x00  killed 
and  wounded  and  axoo  prisoners  out  of  x4,ooa  These  figures 
are  most  conclusive  evidence  of  the  intensity  of  the  Frendi 
military  spirit  in  those  days.  Oae  of  the  two  divisions  (Watrin's) 
was  indeed  a  veteran  oiganization,  but  the  other,  Chambarihac's, 
was  formed  of  young  tiw^s  and  was  the  same  that,  in  the  marcdi 
to  Dijon,  had  cougrMulated  itself  that  only  5%  of  its  men  had 
deserted.  On  the  other  side  the  soldiers  fought  for  "  the  honour  of 
their  arms  " — not  even  with  the  courage  of  despair,  for  they  were 
ignwant  of  the  "  strategic  barrage  "  set  in  front  of  them  by 
Napdeon,  and  the  loss  of  their  communications  had  not  as  yet 
lessened  their  daily  rations  by  an  ounce. 

Meanwhile,  Napdeon  had  issued  orders  for  the  main  body  to 
stand  fast,  and  for  the  detachments  to  take  up  their  definitive 
covering  positions.  Duhesme's  corps  was  directed,  from  its 
eastern  foray,  to  Piacenza,  to  jom  the  main  body.  Moncey  was 
to  provide  for  the  defence  of  the  Hdno  line,  Lechi  to 
form  a  "  flj^ing  camp  "  in  the  region  of  Orzinovi-Bresda  and 
Cremona,  and  another  mixed  brigade  was  to  control  the  Austrians 
in  Pizzighetone  and  in  the  citadel  of  Piacenza.  On  the  other 
side  of  the  Po,  between  Piacenza  and  Montebello,  was  the  main 
body  (Lannes,  Murat  and  part  of  Victor's  and  Duhesme's  corps), 
and  a  flank  guard  was  stationed  near  Pavia,  with  orders  to  keep 
on  the  right  of  the  army  as  it  advanced  (this  is  the  first  and  only 
hint  of  any  intention  to  go  westward)  and  to  fall  back  fighting 
should  Melas  come  on  by  the  left  bank.  One  division  was  to  be 
always  a  day's  march  behind  the  army  on  the  right  bank,  and 
a  flotilla  was  tb  ascend  the  Po,  to  facilitate  the  speedy  reinforce- 
ment of  the  flank  guard.  Farther  to  the  north  was  a  small 
column  on  the  road  Milan- Vercelli.  All  the  protective  Croops, 


enept  the  df visum  of  the  mailt  body  detailed  as  an  ev«Musd 
support  for  the  flank  guard,  was  to  be  found  by  Money's  wtfa 
(which  had  besides  to  watch  the  Austrians  in  the  citadel  of  Mflan) 
and  Chabran's  and  Lecfai's  Weak  oemmands.  On- this  same  day 
Bonaparte  tells  the  Minister  of  War,  Cazhot,  tiiat  Moncey  has 
only  brought  half  the  expected  zeinforoements  and  that  half  of 
these  ue  uareUid)ie.  As  to  the  result  of  the  ixapending  coBtest 
Ni4ioleoB  oounts  greatly  tipcm  the  umoa  <af  18,000  men  voder 
Mass£na  and  Sudiet  to  crush  MdAs  against  the  "  stratei^ 
barrage  "  of  the  Army  of  Reserve,  by  one  or  bther  bank  of  the 
Po,  and  he  seems  equ^ly  confident  of  the  result  in  eith<»  case. 
If  Genoa  had  held  out  three  days  more,  he  vya,  it  would  have 
been  easy  to  count  the  number  of  Melas's  men  who  escaped. 
The  exact  significance  of  this  last  notion  is  diflacult  to  establish, 
and  all  that  could  be  written  about  it  would  be  merely  oonjectural. 
But  it  is  interesting  to  note  that,  without  admitting  it,  NfV>oleon 
felt  that  his  "  barnge  "  might  not  stand  before  the  flood.  The 
details  of  the  ordea  ot  the  9th  to  the  main  body  (written  befMe 
the  news  of  Montebello  arrived  at  headqjuarters)  tend,  to .  the 
closest  posdble  ronceotratioil  oi  the  xnain  body  towards 
Casteggio,  in  view  of  a  decisive  battie  on  the  isth  or  13th. 

But  another  idea  had  begun  to  form  itself  tn  his  mind.  Still 
b&Iieving  that  Melas  would  attack  him  on  the  Stradella  side, 
and  hastening  his  preparations  to  meet  this,  he  began  to  allow 
for  the  contingency  of  Melas  giving  up  or  faiKng  in  his  , 
attempt  to  re-establish  his  conununication  with  the  JovrnMl^  ' 
Mantovese,  and  retiring  on  Genoa,  which  was  now 
in  his  hands  and  could  be  provisioned  and  reinforced  by  sea. 
On  the  roth  Napoleon  ordered  reserve  ammunition  to  be  sent 


from  Pavia,  giving  Serravalle,  which  is  south  of  Novi,  as  its 
probable  destination.  But  this  was  surmise,  and  of  the  facts 
he  knew  nothing.  Would  the  enemy  move  east  on  the  Stradella, 
north-east  on  the  Tidno  or  south  on  Genoa?  Such  reports  as 
were  available  indicated  no  important  movements  whatever, 
which  happened  to  be  true,  but  could  hardly  appear  so  to  the 
French  headquarters.  On  the  11  th,  though  he  thereby  forfeited 
the  reinforcements  coming  up  from  Duhesme's  corps  at  Cremona, 
Napoleon  ordered  the  main  body  to  advance  to  the  Scrivia. 
Lapojfpe's  division  (the  right  flank  guard),  which  was  observing 
the  Austrian  posts  towards  Casale,  was  called  to  the  south  bank 
of  the  Po,  the  zone  around  Milan  was  stripped  so  bare  of  troops 
that  there  was  no  esa>rt  for  the  prisoners  taken  at  Montebello, 
while  informiuion  sent  by  Chabran  (now  moving  up  from  Ivrea) 
as  to  the  construction  of  bridges  at  Casale  (this  was  a  feint  made 
by  Melas  on  the  xoth)  passed  unheeded.  The  crisis  was  at  hand, 
and,  dutdiing  at  the  reports  Defected  by  Lapoype  as  to  the 
quietude  of  the  Austrians  toward  Valenza  and  Casale,  Bonaparte 
and  Beithio'  strained  every  nerve  to  -bring  up  more  men  to  the 
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Vot^cn  tide  in  thft  hapt  oC  ptevtating  the  prqy  from  sl^ipixig 
«way  to  Genoa. 

On  the  i3th,  consequently,  the  army  (the  ordre  de  baiaiUc  of 
which  had  been  considerably  modified  on  the  nth)  moved  to 
the  Sctivia,  TAnn<>a  halting  at  Castelnuovo,  Desaix  (who  had 
fust  joined  the  army  from  Egypt)  at  Pontecurone,  Victor  at 
T(»tona  with  Murat's  cavalry  in  front  towards  Alessandria. 
Lapoype'a  division,  from  the  left  bank  <^  the  Fo,  was  marching  in 
lUl  faute  to  join  Deuiz.  Utmcey^  Dubesme,  Ledii  and  Chabian 
were  Client.  Hie  latter  represented  afanost  exactly  half  of 
BertUcf 'b  coiomand  (30,000  out  of  58,000),  and  even  the  con- 
centration of  38,000  men  on  the  Soivia  had  only  been  obtained 
hy  practically  giving  up  the  "  baira^  "  on  the  left  bank  of  the 
Fo.  Even  now  the  enemy  showed  nothing  but  a  rearguard, 
and  the  dd  questions  reappeared  in  a  new  and  acute  form. 
Was  Melas  still  in  Akasandria  ?  Was  he  marching  on  Valenza 
and  Casale  to  cross  the  Po  ?  or  to  Aoqui  agiinst  Sudiet,  or  to 
Genoa  to  base  himself  on  the  British  fleet  ?  As  to  the  first, 
why  had  he  given  up  his  chances  of  fighting  on  one  of  the  few 
cavaby  battlegrounds  in  north  Italy^the  plain  of  Marengo — 
since  he  could  not  stay  in  Alessandria  for  any  indefinite  time  ? 
The  second  question  had  been  answered  in  t^ie  negative  by 
Lf^ioype,  but  his  latest  information  was  tbirty-nx  bouis  old. 
As  for  the  other  questions,  no  answer  whatever  was  forthcoming, 
and  the  only  course  open  was  to  postpone  decisive  measures 
and  to  send  forward  the  cavalry,  supported  by  infantry,  to  gain 
information. 

On  the  13th,  therefore,  Murat,  Lannes  and  Victor  advanced 
into  the  plain  of  Marengo,  traversed  it  without  difficulty  and 
iwWkmi  carrying  the  villages  held  by  the  Austrian  rearguard, 
established  themselves  for  the  nig^t  within  a  mile  of 
thefwtress.  But  meanwhile  Napoleon,  informed  we  may  suppose 
<rf  their  progress,  had  taken  a  step  that  was  fraught  with  the 
gravest  consequences.  He  had,  as  we  know,  no  inttation  <4 
fordng  <Hi  a  ded^on  until  his  reoonnaissantt  produced  the 
information  <hl  which  to  base  it,  and  he  had  thodore  k^t  back 
three  divisions  under  Desaix  at  Fontecurone.  But  as  the  day 
wore  on  without  Incident,  he  began  to  fear  that  the  reconnaissance 
would  be  profitless,  and  unwiQing  to  g^ve  Melas  any  further 
start,  he  sent  out  these  divisions  right  and  left  to  find  and  to 
hold  the  enemy,  whichever  way  the  latter  had  gone.  At  noon 
Desaix  with  one  division  was  despatched  southward  to  Rivalta 
to  head  off  Melas  from  Genoa  and  at  9  A.H.  on  the  i4th,^  Lapoype 
was  sent  back  over  the  Po  to  hold  the  Austrians  should  they 
be  advancing  from  Valenza  towards  the  Tidno.  Thus  there 
remained  in  hand  only  21,000  men  when  at  last,  in  the  fcmnoon 
of  the  i4tb  the  whole  of  Melas's  army,  more  than  40,000  strong, 
moved  out  of  Alessandria,  not  southward  nor  northward,  bnt 
doe  west  into  the  j^un  of  Marengo  (q.v.).  The  extraordinary 
battle  that  foUoved  is  described  elsewhere.  The  outline  of 
it  is  simple  enough-  The  Austrians  advanced  slowly  and  in  the 
face  of  the  most  resolute  opposition,  until  thdr  attack  had 
gathered  weight,  and  at  last  they  were  carrying  all  befcwe  them, 
when  Desaix  returned  from  beyond  Rivalta  and  initiated  a 
series  of  counterstrokes.  These  were  brilliantly  successful, 
and  gave  the  French  not  only  local  victory  but  the  supreme 
self-confidence  that,  next  day,  enabled  them  to  extturt  horn 
Melas  an  agreement  to  evacuate  all  Lombardy  as  far  as  the 
Mincio.  And  though  in  this  way  the  chief  prize,  Melas's  army, 
escaped  after  all,  Marengo  was  the  birUiday  (rf  the  First 
Empire. 

One  more  blow,  however,  was  required  before  the  Second 
Coalition  collapsed,  and  it  was  delivered  by  Moreau.  We  have 
seen  that  he  had  crossed  the  upper  Rhine  and  defeated  Kray 
at  Stokach.  This  was  followed  by  other  partial  victories,  and 
Kray  then  retired  to  Ulm,  where  be  reassembled  his  forces^ 
hitherto  scattered  in  a  long  weak  line  from  the  Neckar  to  Schafi- 
hausen.  Moreau  continued  his  advance,  extending  his  forces 
up  to  and  over  the  Danube  below  Ulm,  and  winning  several 
oombats,  of  which  the  most  important  was  that  of  Httchstidt, 

■  On  the  strength  of  a  report,  felse  as  it  tamed  out,  that  the 
Austrian  rearguard  had  broken  the  bridges  of  the  Bormkla. 


fought  on  the  famous  battlegrounds  of  1703  and  1704,  and 
memorable  fta  the  death  of  La  Tour  d'Auveigne,  the  "  First 
Grenadier  of  France  "  (June  19).  Finding  himself  in  danger  of 
envelopment,  Kray  now  retired,  swiftly  and  skilfully,  across  the 
front  of  the  advancing  French,  and  reached  Ingolstadt  in  safety. 
Thence  he  retreated  over  .the  Inn,  Moreau  following  him  to  the 
edge  of  that  river,  uid  an  annistice  put  an  end  for  the  moment 
to  further  operations.. 

This  not  resulting  in  a  treaty  of  peace,  the  war  was  resumed 
both  in  Italy  and  in  Germany.  The  Army  of  Reserve  and  the 
Army  d  Italy,  after  bmg  fused  into  one,  under  Mass£na's 
command,  were  divided  a^dn  into  a  fighting  army  under  Brune, 
who  <9poMd  the  Austrians  (Bell^arde)  on  the  Mincio,  and  a 
poUti<»l  army  imder  Murat,  which  re-esta^Ushed  French  influence 
in  the  F^nsula.  The  former,  extendiog  on  a  wide  front  as 
usual,  won  a  few  strategical  successes  without  tactical  victory, 
the  only  inddents  of  which  worth  recording .  are  the  gallant 
fight  of  Dupont's  division,  which  had  become  ist^ted  during  a 
manceuvre,  at  F<»zolo  on  the  Mincio  (Decembea:  35)  and  the 
descent  of  a  corps  under  Macdonald  from  the  Grisons  by  way  of 
the  Splitgen,  an  achievement  far  surpassing  Napolc<m's  and 
even  Suvfirov's  explnt^  in  that  it  was  made  after  dw.  winter 
snows  had  set  in. 

In  Germany  the  war  tcx  a  moment  readied  the  sublime. 
Kray  had  been  displaced  in  command  by  the  yoimg  archduke 
John,  who  ordered  the  denunciation  of  the  armistice 
and  a  general  advance.  His  plan,  or  that  of  his  mitm 
advisers,  was  to  cross  the  lower  Inn,  out  of  reach  of 
Moreau's  principal  mass,  and  then  to  swing  round  the  French 
flank  antil  a  con:4>lete  chain  was  drawn  across  their  rear.  But 
during  the  development  of  the  manceuvre,  Mweau  also  moved, 
and  by  r^id  marching  made  good  the  time  he  had  lost  in  con- 
centrating his  o veTKlispersed  forces.  The  weather  was  ^palting^ 
snow  and  rain  succeeding  one  another  until  the  roads  were 
almost  impassable.  On  the  and  pf  December  the  Austrians 
were  brought  to  a  standstill,  but  the  inherent  molulity  of  the 
Revohitionary  armies  ouibled  them  to  surmount  all  difficulties, 
and  thanks  to  the  respite  afforded  him  by  the  archduke's  halt,, 
Moreau  was  able  to  see  dearly  into  the  enemy's  plans  and 
di^msitions.  On  the  3rd  of  December,  while  the  Austrians  in 
many  disconnected  mlnniTrg  were  struggling  through  the  dark 
and  muddy  forest  paths  about  Hohentinden,  Moreau  struck 
the  decisive  blow.  While  Ney  and  Grouchy  hdd  fast  the  head 
of  the  Austrian  main  column  at  Hohenlinden,  Richepanse*s 
corps  was  directed  on  its  left  flank.  In  the  forest  Richepanse 
unexpectedly  met  a  subsidiary  Austrian  column  which  actually 
cut  his  column  in  two.  But  profiting  by  the  momentary  con- 
fuuon  he  drew  off  that  part  of  his  forces  which  had  passed 
b^ond  the  point  of  contact  and  continued  his  march,  striking 
the  flank  of  the  archduke's  main  column,  most  oi  which  had  not 
succeeded  in  deplo3ringopposite  Ney,  at  the  village  of  Mattemp(»t . 
First  the  baggage  train  and  then  the  artillery  park  fell  into  his 
hands,  and  lastly  he  reached  the  rear  of  the  troops  engaged 
opposite  HohenHnden,  whereupon  the  Austrian  main  body 
practically  dissolved.  The  rear  of  Richepanse's  corps,  after 
disengaging  itself  fnnn  the  Austrian  column  it  had  met  in  the 
earlier  part  of  the  day,  arrived  at  Mattempost  in  time  to  head  off 
thousands  of  fugitives  who  had  escaped  from  .the  carnage  at 
HoheDlinden.  The  other  columns  of  the  unfortunate  aimy 
were  first  checked  and  then  driven  bac^  by  the  Frmch  divisions 
they  met,  wluch,  moving  more  swiftly  and  fightii^  better  in  the 
broken  ground  aaoA  the  woods,  were  able  to  combine  two  brigades 
against  one  wherever  a  fij^t  developed.  On  this  disa^rous 
day  the  Austrians  lost  aofioo  men,  1 2,000  of  them  being  prisoners^ 
and  90  guns. 

Maren^  and  Hohenlinden  dedded  the  war  of  the  Second 
Coalition  as  Rivoli  had  dedded  that  of  the  First,  and  the  Revolu- 
tionary Wars  came  to  an  end  with  the  annistice  of  Steyer 
(December  35, 1800)  and  the  treaty  of  Lunfeville  (February  9, 
1801).  But  only  the  first  act  of  the  great  drama  was  acoom- 
plidied.  After  a  shwt  resfxte  Europe  entered  upon  the 
Napoleonic  Wars. 


Digitized  by 


NAVAL  OPERATION^     FRENCH  REVOLUTIONARY  WAHS 


BiBLlOGKAFHVi — By  far  the  most  important  modern  works  are 
A.  Cbuquet's  Guerres  de  la  RhioluUon  (ii  moat^raphs  fonuii^  to- 
gether a  complete  history  of  the  campaigns  of  i79>-93)»  anci  the 
publications  of  the  French  General  Staff.  The  latter  appear  firat, 
as  a  rule,  in  the  official  "  Revue  d'histoire  "  and  are  then  republished 
in  separate  volumes,  of  which  every  year  adds  to  the  number.  V. 
Dqpuis'  L'Armie  d%  nord  1^93',  Coutanceau's  L'Armie  du  nord 
17941  J-  Colin's  Education  mwtaire  de  NapoUon  and  Cambagne  de 
1TQ3  e«  Ahace;  and  C.  de  Cugnac*s  Campagne  de  Vatmie  ae  riserve 
s9oo  may  be  specially  named.  Among  otl»r  works  of  importance 
the  princHial  aite  C.  v<m  B(inder)-K(negbtein).  GHst  und  Staff  im 
Kritgt  iwmtmAf  1696)]  E.  Gachoft'a  worbs  on  Maasina's  career 
(containing  invaluable  evidence  though  written  in  a  mnewhat 
rhetorical  style) ;  Ritter  von  Angeli,  Enhertog  Karl  (Vienna,  1896) ; 
F.  N.  Maude,  ^olvHcn  of  Motum  Strategy;  G.  A.  Fune,  Marengo 
aud  SohonUitden:  C.  von  Clausewitz,  Fddsue  i7o6  in  ItaUen  and 
Feldsug  1790  (French  tiaoslati«is) ;  H.  Bonnal,  D*  Roshach  d  Vlm\ 
Krebs  and  Moris,  Campagaes  dans  les  Alpes  tfaris,  1891-1895); 
YoFck  von  Wartenburg,  Napoleon  als  Fetdherr  (English  and  French 
translations);  F.  Bouvier.  Bonaparte  en  Italie  1706',  Kuhl,  BonO' 
partes  enter  F«Mcuf;  J.  W.  Fortescue.  Hist,  of  the  British  Army, 
vol.  iv.j  G.  D.  v.  Scharohorst,  Ursache  des  (Mckt  der  Frantosen 
'793-^794  (reprinted  in  A-  Weiss's  Short  German  Military  Readings, 
London,  1893);  E.  D'Hauterive,  VArmie  sous  la  RivoluHon; 
C.  Rousset,  Ixs  Volontatres;  Max  jahns,  Vas  franzdsische  Heer; 
Siadwell,  MnaUain  Warfare;  works  of  Colonel  Camon  {Guerre 
Napaiianienney  &c.) ;  Austrian  War  O&ice,  Kria.  gtun  die  front. 
Raoltftion  i7ea-i70Z  (Viesmaj  1905} ;  Archduke  Chvle^  Grundsdtze 
der  Sirategie  (1796  campaign  in  Germany),  and  Gesdu  des  Feldsuges 
if09  in  DeutsM.  und  der  Sckweit;  v.  Zeissberg,  £njfcerto£  Karl; 
tae  bid  history  called  Vietoires  et  conquites  des  Francois  (27  volumes, 
Paris,  ]8i7-i8dS);  M.  Hartmann,  Anteil  der  Russen  am  Feldsug 
ijop  in  der  Schweis  (ZUrich,  1S92);  Dan^lewski-Miliutin,  Der 
Kneg  Russlands  gegen  Frankreich  unter  Paul  I.  (Munich,  1858); 
German  General  Staff,  "  Napoleons  Feldaw  1796-1797"  (Suppl. 
Mil.  WochenblaU,  i  ^69),  and  Pirmasens  und  Kaiserskuttem  ("Kriegs* 
geach.  Kinirisrhriften."  1993).  (CF^A.) 

Naval  Operations 

The  naval  side  ol  the  wars  arising  out  of  the  French  Revolution 
was  marked  by  imity,  and  even  by  simplicity.  France  had  but 
one  serious  enemy,  Great  Britain,  and  Great  Britain  had  but 
one  purpose,!  to  beat  down  Fraoce.  Other  states  were  drawn 
into  the  Uxifc^  but  it  was  as  the  allies,  the  enemies  and  at  times 
tbe  victims,  of  the  two  dominating  powers.  The  field  of  battle 
ms  the  whfde  expanse  of  the  ocean  and  the  landlocked  seas. 
The  weapons,  the  methods  and  the  results  were  the  same.  When 
8  Benoral  mvey  ot  the  whole  stnigg^  is  taken,  its  unity  is 
tnaaiEest  The  Revolution  produced  a  profound  alteratiim  in  the 
govenment  of  France,  but  none  in  the  final  puipoees  <tf  its 
piriicy.  To  seoire  for  France  its  so-called  "  natural  Umits  " — 
the  Khine,  the  Alps,  the  Pyrenees  and  the  ocean;  to  protect 
both  flanks  by  reducing  Holland  on  the  north  and  Spain  on  the 
south  to  submission;  to  confirm  the  mighty  power  thus  con- 
stituted, by  the  subjugation  ot  Great  Britain,  were  the  objects 
of  the  Republic  and  of  Napoleon,  as  they  had  been  of  I^ouis  XIV. 
The  naval  war,  like  the  war  on  land,  is  here  considered  in  the 
first  of  its  two  phases— the  Revolutionary  (1793-99).  (For  the 
Napfrfeimic  phase  (1800-15),  see  Napoleonic  Campaigns.) 

The  Revolutionary  war  began  in  April  1 793 .  In  the  September 
(tf  that  year  A<bniral  Truguet  sailed  fn»n  Toulon  to  cooperate 
witlk  the  Frendi  tnx^  operating  against  the  Austrians  and 
.their  allies  in  northon  Italy.  In  December  Latouche  I^6ville 
was  sent  with  another  squadron  to  cow  the  Bourbon  rulers  of 
Naples.  The  extreme  feebleness  of  their  opponents  alone  saved 
the  French  from  disaster.  Mutinies,  which  began  within  ten 
days  of  the  storming  of  the  Bastille  (14th  of  July  1789),  had 
<Usorganized  their  navy,  and  the  ^ects  of  these  disorders 
continued  to  be  felt  so  long  aa  the  war  lasted.  In  February 
1793  war  broke  out  with  Great  Britain  and  Holland.  In  Mardi 
Spain  was  added  to  the  list  of  the  powers  agunst  which  France 
declared  war.  Her  resources  at  sea  were  wholly  inadequate 
to  meet  the  coalition  she  had  provoked.  The  Convention  did 
indeed  order  that  fifty-two  ships  of  the  line  should  be  com* 
missioned  in  the  Chaniwl,  but  it  was  not  able  in  fact  to  do  more 
than  send  out  a  few  diminutive  and  ill-appointed  squadrons, 
manned  by  mutinous  crews,  which  kept  dose  to  the  coast.  The 
British  navy  was  in  excellent  order,  but  the  many  caUs  made 
on  it  for  the  protection  of  world-wide  commerce  and  colonial 


possessions  caused  the  operations  in  the  Channel  to  be  somewhat 
languid.  Lord  Howe  cruised  in  search  of  the  enemy  without 
being  able  to  bring  them  to  action.  The  severe  blockade  ¥^ch 
in  the  later  stages  of  the  war  k^t  the  JBiitiah  fleet  petmancotly 
outade  of  Brest  was  not  enforced  in  the  earlier  stages.  LtMrd 
Howe  piefened  to  save  his  fleet  from  the  wear  and  tear  ot 
perpetwd  cruising  by  maintaining  his  headquarters  at  St  Helens, 
and  keeping  watch  on  the  French  ports  by  frigatesL  The  French 
thus  secured  a  freedom  of  movement  which  in  the  cousse  of 
1794  enabled  them  to  cover  the  arrival  a  great  convi^  laden 
with  food  from  America  (see  Firbt  oe  June,  Battle  op).  This 
great  effort  was  followed  by  a  long  period  of  languor.  Its  internal 
defects  compelled  the  French  fleet  in  the  Channel  to  pUy  a  very 
poor  part  till  the  last  days  of  1796.  Squadnms  wore  indeed  sent 
a  short  way  to  sea,  but  their  ineffidency  was  owspicuousty 
displayed  when,  on  the  17th  of  June  1795,  a  much  superior 
numbo*  off  their  line  of  battle  diips  failed  to  do  any  harm  to  the 
small  force  of  Comwallis,  and  when  on  the  aand  ni  the  same 
month  they  fled  in  disorder  befwe  Lwd  Bridport  at  the  Isle  de 
Groix. 

Operations  of  a  more  decisive  character  bad  in  the  meantime 
taken  place  both  in  the  Mediterranean  aud  in  the  West  Indies. 
In  April  179s  the  first  detachment  of  a  British  fleet,  which  was 
finally  raised  to  a  strength  of  si  sail  of  the  line,  under  the  com- 
mand (A  Lord  Hood,  sailed  for  the  Mediterranean.  By  August 
the  admiral  was  off  Toulon,  acting  in  ocmibination  with  a  Spanish 
naval  force.  France  was  torn  by  the  contentions  of  Jacobins 
and  GiroDdins,  and  its  dissensions  led  to  the  surrender  of  the 
great  arsenal  to  the  British  admiral  and  his  Spanish  colleague 
Den  Juan  de  LAngsra,  on  the  37th  of  August.  The  allies  were 
joined  bter  by  a  contingent  from  Naples.  But  the  military 
forces  were  insuffident  to  hold  the  land  defences  agunst  the 
army  collected  to  expel  them.  High  ground  commanding  the 
anchorage  was  occupied  by  the  besieging  force,  and  on  the  iSth 
of  December  1793  the  allies  retired.  They  carried  away  or 
destroyed  thirty-three  French  vessels,  of  which  thirteen  were  of 
the  line.  But  partly  through  the  ineffidency  and  partly  through 
the  ill-will  of  the  Spaniards,  who  were  indisposed  to  cripple  the 
French,  whom  they  considered  as  their  osHy  possible  allies  against 
Great  Britain,  the  destruction  was  not  .so  ccHuplete  as  had  been 
intended.  Twenty-five  ships,  of  which  ei^teen  were  of  the  line, 
were  left  to  serve  as  the  nudeus  of  an  active  fleet  in  later  years. 
Fourteen  thousand  of  the  inhabitants  fled  with  the  ^es  to 
escape  the  vengeance  of  the  victorious  Jacsbins.  Their  suffer- 
ings, and  the  ferodoiis  massacre  perpetrated  on  those  who 
remained  behind  by  the  conquerors,  form  one  of  the  blackest 
pages  (rf  the  French  Revolution.  The  Spanish  fleet  took  no 
further  part  in  the  v/ax.  Lord  Hood  now  turned  to  the  occupa- 
tion of  Cornea,  where  the  intervention  of  the  British  fleet  was 
invited  by  the  patriotic  party  headed  by  Pascual  Paoli.  The 
French  ships  left  at  Toulon  were  refitted  and  came  to  sea  in  the 
^ring  of  1794,  but  Admiral  Martin  who  commanded  them  did 
not  feel  justified  in  giving  battle,  and  his  sorties  were  mere 
demonstrations.  From  the  35th  of  January  1794  till  November 
1796  the  British  fleet  in  the  Mediterranean  was  mainly  occupied 
in  and  about  Corsica,  securing  the  island,  watching  Toulon 
and  co-operating  with  the  allied  Austrians  and  Pi^montese 
in  northern  Italy.  It  did  much  to  hamper  the  coastwise  com- 
munications of  the  French.  But  ndther  Lord  Hood,  who  went 
home  at  the  end  of  1794,  nor  his  indolent  successor  Hotham, 
was  able  to  deliver  an  effective  blow  at  the  Toulon  squadron. 
The  second  of  these  officers  fought  two  confused  actions  with 
Admiral  Martin  In  the  Gulf  of  Lyons  on  the  i6th  of  March  and 
the  i3th  of  July  1795,  but  though  three  French  ships  were  cut 
off  and  captuured,  the  baffling  winds  and  the  pladd  disposition 
of  Hotham  united  to  prevent  decisive  results.  A  new  spirit  was 
introduced  into  the  command  of  the  British  fleet  when  Sir 
John  Jervis,  afterwards  Earl  Saint  Vincent,  succeeded  Hotham 
in  November  1795. 

•  Jervis  came  to  the  Mediterranean  with  a  high  reputation, 
which  had  been  much  enhanced  by  his  recent  command  in  the 
West  Indies.   In  every  ^var  with  France  it  was  the  natural  policy 
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ol  tbt  British  govenunent  to  seize  on  its  enemy's  colonial 
possessions,  not  only  because  of  their  intrinsic  vahie,  but  because 
they  were  the  headquarters  of  active  [wivateen.  Tlw  occupation 
of  the  little  fishing  sutions  of  St  Fiene  and  Miquelon  (14th  May 
1793)  and  of  Fondicheny  in  the  East  Indies  (sard  Aug.  1793) 
were  abnost  formal  measures  taken  at  the  beginning  of  every 
war.  But  the  Frau:h  West  Indian  islands  possessed  intrinsic 
strength  which  rendered  their  occupation  a  service  of  difficulty 
and  hazard.  In  1793  they  were  torn  by  dissensions,  the  result 
of  the  revolution  in  the  mothu^  country.  Tobago  was  occupied 
in  April,  and  the  French  part  of  the  great  island  of  San  Domingo 
was  partially  thrown  into  British  hands  by  the  Crec^,  who 
were  threatened  by  their  insu^oit  slaves.  During  1794  a 
lively  series  of  operations,  in  which  there  were  some  marked 
alternations  of  fortune,  took  i^ce  in  and  about  Martinique  and 
Guadaloupe.  The  British  aqnadion,  aid  the  cantlngent  of 
troops  it  carried,  after  a  first  repabe,  occupied  them  both  in 
March  and  April,  together  wiUi  Sfuita  Lucia.  A  vigorous 
counter-attack  was  carried  out  by  the  Terrorist  Victor  Hugues 
with  abiUty  and  ferocity.  Guadaloupe  and  Santa  Luda  were 
recovered  in  August.  Yet  on  the  whc^e  the  British  government 
was  successful  in  its  p<^cy  of  destroying  the  French  naval  power 
in  distant  seas.  Hie  seaborne  comnltttce  ti  the  Republk  was 
destroyed. 

The  naval  supremacy  of  Ckeat  Britain  was  Hmited,  and  was 
for  a  time  menaced,  in  consequence  of  the  advance  of  the  French 
armies  on  Umd.  The  invasitm  of  Holland  in  X794  led  to  the 
downfall  of  the  house  of  Orange,  and  the  establidunent  of  the 
Batavian  Republic.  War  with  Great  Britain  under  Froicfa 
dictation  f<rflowed  in  January  1795.  In  that  year  a  British 
expedition  under  the  command  of  Admiral  Keith  Elphinstone 
(aftenrards  Lord  Keith)  occupied  the  Dutch  colony  at  the  Cape 
<August-Septeml>er)  and  their  trading  station  in  Malacca.  The 
British  colonial  empire  was  again  extended,  and  the  command 
of  the  sea  by  its  fleet  confirmed.  But  the  necessity  to  maintain 
a  blockading  force  in  the  German  Ocean  imposed  a  fresh  strain 
on  its  naval  resources,  and  the  hostility  of  Holland  closed  a  most 
important  route  to  British  commerce  in  Europe.  In  1795 
Spain  made  peace  with  France  at  Basel,  and  in  September  1 796 
re-entered  the  war  as  her  ally.  .  The  Spanish  navy  was  most 
inefficient,  but  it  required  to  be  watched  and  therefore  increased 
the  heavy  strain  on  the  British  fleet.  At  the  same  rime  the  rapid 
advance  of  the  French  arms  in  Italy  began  to  dose  the  ports  of 
the  peninsula  to  Great  Britain.  Its  ships  were  for  a  time  with- 
drawn from  the  Mediterranean.  Poor  as  it  was  in  quality,  the 
Spanish  fleet  was  numerous.  It  was  able  to  fadlitate  the  move- 
ments of  French  squadrons  sent  to  harass  British  commerce 
in  the  Atlantic,  and  a  concentration  of  forces  became  necessary. 

It  wasthemore  important  because  the  cherished  French  scheme 
for  an  attack  on  the  heart  of  the  British  emigre  began  to  take 
shape.  White  Spain  occni^ed  one  part  of  the  British  fleet  to  the 
south,  and  Holland  another  in  the  north,  a  French  expedition, 
which  was  to  have  been  aided  by  a  Dutdi  expediti(m  from  the 
Texel,  was  prepared  at  Brest.  The  Dutch  were  confined  to 
harbour  by  the  vigilant  blockade  of  Admiral  Duncan,  afterwards 
Lord  Camperdown.  But  in  December  1796  a  French  fleet  com- 
manded by  Admiral  Morard  de  Galle,  carying  13,000  troops 
under  General  Hoche,  was  allowed  to  sail  from  Brest  for  Ireland, 
by  the  slack  management  of  theblockade  under  Admiral  Colpoys. 
Being  ill-fitted,  ill-manned  and  exposed  to  constant  bad  weather 
the  French  ships  were  scattered.  Some  reached  their  destination, 
Bantry  Bay,  only  to  be  driven  out  again  by  north-easterly  gales. 
Hie  expedition  finally  returned  after  much  suffering,  and  in 
fragments,  to  Brest.  Yet  the  year  1797  was  one  of  extreme 
trial  to  Great  Britain.  The  victory  of  Sir  John  Jervis  over  the 
Spaniards  near  Cape  Saint  Vincent  on  the  14th  of  February 
{see  Saint  Vincent,  Battle  of)  disposed  of  the  Spanish  fleet. 
In  the  autumn  of  the  year  the  Dutch,  having  put  to  sea,  were 
defeated  at  Camperdown  by  Admiral  Duncan  on  the  iith  of 
October.  Admiral  Duncan  had  the  more  numerous  force, 
sixteen  ships  to  fifteen,  and  they  were  on  the  average  heavier. 
Attacking  from  windward  he  broke  through  the  enemy's  line 


and  concentrated  on  fais  rear  and  centre.  Eight  line  of  battle- 
ships and  two  frigates  were  taken,  but  Ute  good  gunnery  and 
steady  resistance  of  the  Dutch  made  the  victory  costly.'  Be- 
tween these  two  battles  the  British  fleet  was  Ua  a  time  menaced 
in  its  very  existence  by  a  succession  of  mutinies,  the  Rsult  of 
much  neglect  of  the  undoubted  grievances  of  the  sailors.  Ute 
victory  of  Camperdown,  completing  what  the  victory  of  Cape 
Saint  Vincent  had  begun,seemed  to  put  GreatBritain  beyond  fear 
of  invasion.  But  the  government  of  the  Republic  was  intent 
on  renewing  the  attempt.  The  successes  of  Napoleon  at  the  hfead 
of  the  army  of  Italy  had  reduced  Austria  to  sign  the  peace  of 
Campo  Formio,on  the  ijihoi  October  1797,  and  he  was  appoint^} 
commander  of  the  new  army  at  invasion.  It  was  still  thou^it 
necessary  to  maintain  the  bulk  at  tiie  British  fleet,  in  Eurt^an 
waters,  within  call  in  the  ocean.  The  Mediterranean  was  left 
free  to  the  French,  whose  sqaadions  cruised  in  the  Levant, 
where  the  Republic  had  become  possessed  of  the  lonmn  Islands 
by  the  plunder  of  Venice.  The  absence  of  a  British  force  in  the 
Mediterranean  offered  to  the  government  of  the  French  Republic 
an  alternative  to  an  invasion  of  Great  Britain  or  Ireland,  which 
promised  to  be  less  hazardous  and  equally  ^ecttve.  It  was 
induced  largely  by  the  persuasion  of  Napoleon  himself,  and  the 
wish  of  the  politidans  who  were  very  willing  to  see  him  em- 
ployed at  a  distance.  The  expedition  to  Egypt  under  his  com- 
mand sailed  on  the  19th  of  May  179S,  having  for  its  immediate 
purpose  the  occupation  of  the  Nile  valley,  and  for  its  -ultimate 
aim  an  attack  on  Great  Briton  "  from  behind  "  in  India  (see 
NiL£»  THE  BAm,E  OF).  The  British  fleet  re-entered  the 
Mediterranean  to  pursue  and  baffle  Napoleon.  The  d«stnicti«i 
of  the  French  squadron  at  the  andioiage  <rf  Aboukir  oh  the 
ist  of  August  gave  it  the  complete  command  of  the  sea.  A 
second  invasion  of  Ireland  on  a  smaller  scale  was  attempted 
and  to  some  extent  carried  out,  while  the  great  attack  by  Egypt 
was  in  progress.  One  French  squadron  of  four  frigates  cairying 
1 1 50  soldiers  under  General  Humbert  succeeded  in  sailing  from 
Rochefort  on  the  6th  of  August.  On  the  asnd  Humbert  was 
landed  at  Killala  Bay,  but  after  making  a  vigot^ous  raid  he  was 
compelled  to  surrender  at  Ballinamuck  on  the  8th  of  September. 
Eight  days  after  his  surrender,  anothu^  French  squadron  of  one 
saU  of  the  line  and  dght  frl|^ites  carrying  5000  troept,  tailed 
from  Brest  under  Commodore  Bomput  to  siqipoit  Humbert. 
It  was  watched  and  pursued  by  frigates,  and  on  the  rath  of 
October  was  overtaken  and  destroyed  by  a  superior  British 
force  commanded  by  Sir  John  Borlase  Warren,  near  Tory  Island. 

From  the  dose  of  1798  till  the  coup  d'Stat  of  the  i8th  Brumaire 
Cpfh  November)  1799,  which  established  Napoleon  as  First 
Consul  and  master  of  France,  the  French  navy  had  only  one 
object — to  reinforce  and  relieve  the  army  cut  off  in  Egypt  by  the 
battle  of  the  Nile.  The  relief  of  the  French  garrison  in  Malta 
was  a  subordinate  part  of  the  main  purpose.  But  the  supremacy 
of  the  British  navy  was  by  this  time  so  firmly  founded  that 
neither  E^t  nor  Malta  ccndd  be  reached  except  by  small  ships 
which  ran  the  blockade.  On  the  35th  of  April,  Admiral  Bruix 
did  indeed  leave  Brest,  after  baffling  the  blockading  fleet  of 
Lord  Bridport,  which  was  sent  on  a  wild-goose  diase  to  the  south 
of  Ireland  by  means  of  a  despatch  sent  out  to  be  captured  and  to 
decdve.  Admiral  Bruix  succeeded  in  reaching  Toulon,  and  his 
presence  in  the  Mediterranean  caused  some  disturbance.  But, 
though  his  twenty-five  sail  of  the  line  formed  the  best-manned 
fleet  which  theFrench  had  sent  to  sea  during  the  war,  and  though 
he  escaped  being  brought  to  battle,  he  did  not  venture  to  steer 
for  the  eastern  Mediterranean.  On  the  13th  of  August  he  was 
back  at  Brest,  bringing  with  him  a  Spanish  squadron  carried 
off  as  a  hostage  for  the  fidelity  of  the  government  at  Madrid  to 
its  disastrous  alliance  with  France.  On  the  day  on  which  Bndx 
re-entered  Brest,  the  13th  of  August  1799,  a  combined  Russian 
and  British  expedition  sailed  from  the  Downs  to  attack  the 
French  army  of  occupation  in  the  Batavian  Republic.  Hie 
military  operations  were  unsuccessful,  and  terminated  in  the 
withdrawal  of  the  allies.  But  the  naval  part  was  well  executed. 
Vice-admiral  Mitchell  forced  the  entrance  to  the  Texel,  and  on 
the  30th  of  August  received  the  surrender  of  the  remainder  of  the 
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Bstcb  fleet-MJkirtcea  vessels -in  the  Ni«u«e  Diep — the  saOors 
haTtng  refused  to  fig&t  for  tiie  republic.  In  spite  of  the  f  aiiuie  oa 
lend,  tiie  e^ieditian  did  mudt  to  confinn  the  naval  supremacy 
of  GneBt  BrftUn  hy  the  ottfre  sdppxessioBiof  ths  laost  seantan- 
fike  ol  tbe  JoreA  opposed  to  ft.- 

'  .  Aotboritiss.— Chevalier,  Histoin  dp  ta  wiarine  fraa^aise  smct 
fa  prami»i0  RSptti^iw  (Pans,  1886)  i  James's  Naval  History  <Loadon. 
1837);  Captain  Maban,  Iimuence  of  Sea  Power  upon  the  French 
Revolution  and  the  Empire  (London,  1&92).  The  French  schemes  of 
invasion  ate  exhaustively  dealt  with  in  Captain  E.  Deabri^re's 
Prejets  et  teHMi^ts  i»  ^Aarfpimmts  aax  lias  Britmnigues  (Paris, 
1900, 1^.).  (D.  H.) 

FRBNCH  WEST  AFRICA  {VAfriqve  eoddmtaie  franfoise), 
the  coimmon  designation  ai  the  following  n^nies  of  Fiance: — 
(i)  Senegal,  (2)  Upper  Senegal  and  Niger,  (3)  Guinea,  (4)  the 
Ivocy  Coast,  (5)  Di^raey;  of  the  territory  of  Mauietania,  and 
of  a  luge  poidott  of  the  Sohua.  The  «rea  la  estimated  at  nearly 
9,oooyoao  sq.  m.,  of-iriikh  moR  than  half  is  Safaaiaii  tenitory. 
The  'countries  tbw  graoped  ^nnder  the  oommon  designation 
J^rendl  West  AMca  oompriae  tbe  greater  part  of  the  contiBeBt 
westo<theKigerdelta(vhichis&itiBhteiiitory)  and  south  of  the 
tropic  of  Cancer.  It  embraces  the  upper  and  middle  course  of 
the  Niger,  the  whole  of  the  bakn  of  the  Senegal  and  the  south- 
western part  of  the  Sahara.  Its  most  northern  point  on  the  coast 
is  Cape  Blanco,  and  it  includes  Cape  Verde,  tlie  most  westerly 
point  of  Africa^  Along  the  Guinea  coast  the  French  possessions 
art  separated  horn  one  another  by  colonies  of  Great  Britain  and 
otheir  powers,  but  in  the  interior  they  tinite  not  only  with  one 
aoMther  but  with  tbe  bintcilaads  <^  Algeria,  and  the  French 
Cfmgb. 

In  pbyskat  dtafaimtaticf  Fioicb  West  Africa  presents  three 
types:  (i)  a  dense  kmst  xegioa  sncceeding  a  natniv  coast  bch 

greaUy. broken  by  h^oons;  (3)  moderately  elevated  and  fertile 
plateaus,  gen«ally  below  9ooo  ft.,  such  as  the  region  enclosed 
in  the  great  bend  of  the  Niger ;  (3)  north  of  the  Sen^al  and  Niger, 
tbe  desert  lands  forming  part  of  the  Sahara  (q.t.).  The  most 
elevated  districts  are  Futa  Jallon,  whence  rise  the  Senegal, 
Gambia  and  Niger,  and  Gon— both  massife  along  the  south- 
WMtem  edge  of  the  plateau  lands,  containing  heights  of  5000 
to  6000  ft.  or  more.  Among  the  chief  towns  are  Timbuktu  and 
Jenn6  on  the  Niger,  Porto  Koto  m  Dahomey,  and  St  Louis  and 
Dakar  in  Senegal,  Dakar  being  an  important  naval  and  c<nH- 
merciat  port.  The  Inhabitants  are  for  the  most  part  ^^cal 
Negroes,  wirii  in  Senegal  and  in  the  Sahara  an  admixture  of 
Berber  and  Arab  tribes.  In  the  tipper  Senegal  and  Futa  Jallmi 
large  numbers  of  the  inhabitauts  are  Fula.  The  total  population 
of  French  West  Africa  is  estimated  at  about  13,000,000.  The 
European  inhabitants  number  about  ia,ooo. 

The  French  possessions  in  West  Africa  have  grown  by  the 
extension  inland  of  coast  colonies,  each  having  an  indqiendent 
origin.  They  were  first  brought  under  one  general  government 
in  1S95,  when  they  were  placed  under  the  supervision  of  the 
governor  «f  Senegal,  whose  title  was  altered  to  meet  the  new 
situation.  Between  that  date  and  1905  varioufl  changes  in  the 
areas  and  administrations  ot  the  difieient  colonies  wane  made, 
involving  the  disappearance  of  the  protectorates  and  military 
territories  known  as  French  Sudan  and  dependent  on  Senegal. 
These  were  partly  absorbed  in  the  coast  colonies,  whilst  the  central 
portion  became  the  colony  of  Upper  Senegal  and  Niger.  At 
the  same  time  the  central  government  was  freed  from  the  direct 
administration  of  the  Senegal  and  Niger  countries  (Decrees  of 
Oct.  1902  and  Oct.  1904).  Over  the  whole  of  French  West 
Africa  is  a  governor-general,  whose  headquarters  are  at  Dakar.> 
He  is  assisted  by  a  government  council,  composed  of  high 
functionaries,  including  tbe  Ueutenant-govemors  of  all  agonies 
under  his  control.  The  central  government,  like  all  otho' French 
colonial  administrations,  is  responsible,  not  to  the  colonists,  but 
to  the  home  government,  and  its  constitutftm  la  alterable  at 
will  by  presidential  decree  save  !n  matters  on  which  the  chambers 

1  The  oi^anization  of  the  new  government  was  laigely  the  work  of 
£.  N.  Koume  (b.  1858),  governor-general  1903-1907,  an  able  and 
enei^getic  offictai,  f<Kineny  diiectOT  of  Ariah  affairs  at  the  ci^<Hual 
ministiy. 


have  expressly  kfulated.  To  it  is  cMifided  financial  control 
over  the  oHkAics,  responsibility  f oir  the  public  debt,  the  direction 
of  the  departments  of  education  and  ^ricuUure,  and  the  carrying 
out  of  w<vks  of  general  utility.  It  alone  communioates  with 
the  home  authorities.  Its  expenses  an  met  by  tbe  duties  levied 
on  goods  and  veasds  entering  and  leaving  any  poit  of  Fnaidi 
West  Africa.  It  may  make  advances  to  tbe  colonies  under  its 
care,  and  may,  in  case  of  need,  demand  from  them  contributions 
to  tJu  central  exchequer.  The  adminisbration  of  juMice  is 
centralized  and  uniform  for  all  French  West  Africa.  The  court 
of  appeal  sits  at  Dakar.  There  is  also  a  uniform  system  of  land 
registration  adopted  in  1906  and  based  on  that  in  force  in 
Australia-  Subject  to  the  limitations  iudicated  the  five  colonies 
enjoy  autoouwiy.  Hie  territory  of  Mauretania  is  administered 
by  a  dvii  commissitmer  under  the  direct  oontnil  of  the  govemop- 
generaL  Tbe  colony  of  Scosegal  is  lepresented  in  the  Ficnch 
padiament  by  one  dqjMity. 

Since  the  changes  in  admiaisteation  ^fectcd  in  1895  the  com- 
merce of  French  West  Africa  has  shown  a  steady  growth,  the 
volume  of  external  trade  incxeasing  in  the  tea  years  1895-1904 
from  £3,151,094  to  ^£6,238,091.  In  1907  the  value  of  the  trade 
was  £7,097,000;  of  this  53%  was  with  France.  Apart  from 
military  expenditure,  about  £600,000  a  year,  which  is  b<»ne  by 
France,  French  West  Africa  is  selfHsupporting.  The  genera^ 
budget  for  1906  balanced  at  £1,356,000.  There  is  a  public  debt 
of  some  £1 1 ,000,000,  mainly  incurred  for  works  of  general  utility. 

See  Senegal,  FkxwCh  Gcinea,  I  vosy  Coast  and  Dahohbt.  For 
An^o-Fiench  boundaries  east  of  the  Niger  eee  Sababa  and  Nigeria. 
For  the  conititutional  connexion  between  the  colonies  and  France 
■ee  France  :  Colonies.  An  account  of  die  economic  situation  of  the 
colonies  n  given  by  G.  Franons  in  Le  GotuenemeiU  j^nirat  dt 
fAfriqueaeadmiataJronfoise  (Paris.  1008).  Consult  also  uie  annual 
Report  o»  the  Trad«t  AfpUuUure,  &c  of  Prenek  West  Africa  iinied 
the  British  foretn  office.  A  map  «  French  West  Africa  by  K. 
Meunier  and  E.  Banalier  (6  sheets  on  the  scale  i:  2,000,000)  was 
published  in  Paris,  1903. 

PRBNTANI,  one  of  the  ancient  Samnite  tribes  which  formed 
an  independent  community  on  the  east  coast  of  Italy.  They 
entered  the  Roman  alliance  after  their  capital,  Frentrum,  was 
ti^tt  by  the  Romans  in  305  or  304  B.C.  (Livy  ix.  16.  45).  This 
town  either  changed  its  name  or  perished  some  time  after  the 
middle  <A  the  3rd  century  B.C.,  when  it  was  issuing  c(»bs  of  its 
own  with  an  Oscan  legend.  The  town  Larinum,  which  bdonged 
to  the  same  peo[^  (I^y>  ^oi.  Hist.  iii.  103),  became  latinized 
before  300  B.C.,  as  its  coins  of  that  epoch  bear  a  legend— 
LARIN"OR(VM) — which  cannot  reasonably  be  treated  as  any- 
thing but  Latin.  Several  Oscan  inscriptions  survive  from  the 
neighbourhood  of  Vasto  (anc.  Histenium),  which  was  in  the 
Frentane  area. 

On  the  forms  of  the  name,  and  for  further  details  see  R.S. Conway, 
JtaHc  Dialects,  p.  306  ff  and  p.  3>i3 ;  for  tbe  coins  id.  No.  195- 196- 

FREPPEU  CHARLES  £lUU  (1837-1891),  French  bishop  and 
poUUcian,  was  bom  at  Oberehnheim(Obemai),  Alsace,  on  the  ist 
of  June  1827.  He  was  ordained  priest  in  1849  snd  for  a  short 
time  taught  histoiy  at  the  seminary  of  Strassburg,  where  he  had 
previously  received  his  clerical  training.  In  1854  he  was  ap> 
p<Hnted  professor  of  theology  at  the  Sorbonne,  and  became 
known  as  a  aucconful  preacher.  He  went  to  R<mie  in  1869,  at 
the  itwtance  of  Fins  IX.,  to  assist  in  the  steps  prqiaiatory  to  the 
I«omulgation  of  the  dogma  of  papal  inf  aUibiUty.  He  was  cxm- 
secntted  bishop  of  Angers  in  1870.  During  tbe  Franco-German 
^ar  FTei^>el  organized  a  body  of  priests  to  minister  to  the  French 
prisoners  in  Germany,  and  penned  an  eloquent  protest  to  the 
emperor  William  I.  against  the  annexation  of  Alsace-Lorraine. 
In  1880  he  was  elected  d^uty  for  Brest  and  continued  to 
represent  it  until  his  death.  Being  the  only  priest  in  the  Chamber 
of  Deputies  since  the  death  of  Dupanloup,  he  became  the  chief 
parUsmentSiy  champion  of  the  Church,  and,  though  no  orator, 
was  a  frequent  tpeaktt.  .On  all  ecclesiastical  affairs  Freppd 
voted  with  the  lUondlst  and  Cathi^  psriy,  yet  on  questions  in 
which  French  colonial  prestige  was  involved,  such  as  the  expedi- 
tion to  Tunis,  Tong-King,  Madagascar  (1881,  1883-85),  be 
supported  the  government  of  the  day.  He  always  remained  a 
staunch  Royalist  and  went  so  far  as  to  oppose  Leo  XIII. 's  policy 
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of  condEatiog  the  Republic  He  died  at  Aflj;ers  on  the- 1 2th  of 
December  iSgi.  fVeppel's  historical  and  theological  works 
form  so  ytAt.,  the  best  known  of  which  are:  Les  Piris  apostotiques 
et  Uur  tpoque  (1859);  Les  Apclogistet  chrttiens  au  It'-sikcle 
{7  vols./ 1860);  Saint  Irtnie  et  Viloquenee  ckritiinnedonsia  Oatde 
aux  deux  premiers  tilcks  (i86x);'  TerttUUen  (a  vols.,  1863); 
SairUCyprimai'£glis€  d'Afrufue  (1864);  CMm^  ^AlexamMe 
(1865);  Or»«4rM  (»  vols.,  i86r). 

There  are  interesting  lives  by  E.  Cwiutt  (Rauis,  1893)  and  P, 
Chaipentser  (Aasets,  1904)'  ■ 

frbrb;  ur  hbnst  bartlb  bdwabo  (1815-1884), 

Briti^  administrator,  bom  at  Oydach  in  BrecknockshiFe,  on 
the  39th  of  March  1815,  was  the  son  of  Edward  Frere,  a  member 
of  an  old  east  county  fan^y,  apd  a  iMphew  of  John  Hookham 
Frcre,  of  AntP-Jacoinn  and  Aristophanes  fame.  After  leaving 
Haileybury,  Bartle  Frere  was  appointed  a  writer  in  the  Bombay 
dvil  service  in  1834,  and  went  out  to  India  by  way  of  Egypt, 
crossing  the  Red  Sea  n  an  open  boat  from  Kosseir  to  Mokfaa, 
and  saihng  thence  to  Bombay  in  an  Arab  dhow.  Having  passed 
his  examination  in  the  native  languages,  he  was  appointed 
agjjgtaat  ooUector  at  Poona  in  1835.  There  he  did  valuable 
work  and  was  in  i&^i  chosen  as  private  secretary  to  Sir  George 
Arthur,  governed  of  Bombay.  Two  yean  later  he  became 
political  reddent  at  the  court  oi  the  lajah  of  Satan,  wh^.fae 
did  much  to  benefit  the  country  by  the  development  of  its  com- 
mxmications.  On  the  rajah's  death  in  1848  he  administered  the 
province  both  beftve  and  after  its  formal  aimexation  in  1849. 
In  1850  he  was  appointed  chief  commissioner  of  Sind,  and  to(^ 
ample  advantage  of  the  opportunities  afforded  him  of  developing 
the  province.  He  pensioned  off  the  dispossessed  amirs,  improved 
the  harbour  at  Karachi,  where  he  also  established  municipal 
buildings,  a  museum  and  barracks,  instituted  fairs,  mult^Ued 
loads,  canals  and  schools. 

Returning  to  India  in  1857  after  a  weU-^amed  rest,  Frene 
iraa  greeted  at  Sluadii  with  news  of  the  mutiny.  His  rule  had 
Ijeen  so  successful  that  he  felt  he  could  answer  for  the  internal 
peace  of  his  province.  He  tfaoefoce  sent  his  only  European 
n^giment  to  Multan,  thus  securing  that  strong  fortress  against 
^$  rebels,  and  sent  further  detachments  to  aid  Sir  John  Lawrence 
i9i  Punjab.  The  17S  British  soldiers  who  remained  in  Sind 
fiSgH^^ufficient  to  extinguish  such  insignificant  outbreaks 
MsMfli9^*.j|Jis  services  were  fully  recognized  by  the  Indian 
-^it  m>  received  the  thanks  of  both  houses  of 
PA(y^^A$i4  W^nade  K.C.B.  He  became  a  member  of  the 
ymsm^  ^il^^  and  was  especially  serviceable  in 

$mfNfi#i4ldBlfr  he  was  appointed  governor  of 

Bombay,  where  he  effected  great  improvements,  such  as  the 
(]^]adiQ(Ai&fe^difti«U>iBiiipall8f  and  the  erectiioa  of.  handsome 
pufaAfcia!iR:e8^^^if^<^^df%iiM^4>fi^e  space,  the  inauguration  of 
flS^fifll^ll^VUilf^ii^isiia^'fd^ibproTement  of  the  harbour. 
Hi  %^^!»K«K^I^e(B^@i!kSjPi3e^4€>ftoona,  as  well  as  a  college 
fSP^iiftiW^ttojf  fttftV<Sifif3ilffilb&fij^fasering.  The  prosperity— 
94  mf^mtAW^m^i^t^^^^^mf^iendeKd  these  develop- 
ifl6ta»%(^l^r^ghtsmwtrk^%lap«j^lative  mania,  which 
l^£@94ntaly>fdO(^?diS^^TbfisyMd«^Jo{othe  Bombay  Bank 
{«8fi^,%fl%.fK9^^it%h9€R;  ^in  H«gf@£l^|iAl«e«»ciBe  such  means 
dfE^ei^^4fi»p»St»i^^FH]:^t^^Qd^«tti§^d  not  wholly 
riIRfeS«e^^endUift^.dii&;j98lfll«IikiA4^  was  made 

(K(D.9.$.-,qSfi4'<^(^««lii60ftrai9^aiglfe«s:««4)CMfMd  and  Cam- 
tiH^ci^W/lriiS^Uisiabipb^Cfeilqilftfe^^  b^^awtan  coundL 
^t^hPhW^^  ^nem'«yb«K«9{t}i{tt^,^0ttc«7t9  Eanziter  to 
i1^eiHM-1P^t|p  iKeftcf&fir^^^^^yld.l&aBi^UaA,  for  the 
Mp]^iil^^m>^iU^^^t  ita^  m^V"<^  aseoiSftaDted  the 

hi^p4^^'mAsskia.'^o]aaiu&  iFiiita^bfKjlihs^Qffeenili^Qioria 
d&^w^!jj»i<&|{jeba^usbti4«tl^lit$>  qtfiqchedserntdesdwilhBti 

^ofetriftg^  I  Bl^^^lUe  'i0H»aft&^t^api£li^i^^hlllcR;rtxtokiO(ili 
4)iU^£|tf9fciiPCflWfet^waA6fr  bd^etfipndiwilsiAdAliMibqtiiia 
^itf(ta^*-^S£%l(id««»4M>MiO<^^9m  h«4ilgUsosnftMEutebr 


d  South  Africa  oh  the  3i^t  of  March  i.&77.<  Hft  &ad  beim  iHuatk 
by  Lord  Carnarvon  in'  the  fireviou^  Octc^r  as  the  Btabesmaa 
most  capable  of  carrying  his  scheme  ttf  Confederstiop  into  effecA^ 
and  wkhfn  two  years  it  was  boped  that  ho  iroiild  -tie  the  first 
governor  of  the  South  African  Domimon.  Heiwest.  out  in 
harmony  with  die  aims  and  enthusiasm  of  his  chififi  V  h<^ng  to 
crown  by  one  great  constructive  effort  the  mxk  «f  a  bricht  and 
noble  life."  In  this  hope  he  was  disapppint^.  As  he  stated 
at  the  close  of  his  lugh  commisuonerahipi  a  great  mMake  seemed 
to  have  been  made  in  trying  to  hasten  what  eould-  only  result 
from  natural  growth,  and  the  state  of  South  Africa  duritag  fxctt^t 
tenure  of  office  was  inimical  to  such  gv^iHilh  I         1  : ~ 

DiscOTd  or  a  policy  oi  Uind  drifting  seemed  to  be  the  .Sterna- 
tives  presented  to  Fxere  upon  his  anival  at  the  Cape-'  He 
chose  the  former  as  the  Iceb  dangerous,  and  the  jfirst^  yeax  of 
his  sway  was  marked  by  a  Kaffir  war  on  the  one  hand  ami  by  a 
rupture  with  the  Gape  (Molteno^M^Eriman)  ministiy  >  on  the 
other.  The  Tronsket  Kjx&n'  werd  subjugated  eariy  in.  1878  by 
General  Thesiger  (the  and'Locd  CfaehnsloTd)  and  a  sifiall  force 
of  regdar  and  cdoninl  troops:  The  constitutionKl  difficulty 
was  adved'  by  Frece  <tami«atng  hia  ofasttuctive  caiunet  and 
entmating  the  fozmation  of  a  ndnis^  to-  Mr'(a|ttrmifds  Sit) 
Gocdw  Spcigg.  Frere  emeiytd.  auccesifuUy  ircoa  a  year  of  ccirist 
but  the  admntage  was  more  than  ooittitctbaJAnc!^  hy  ths 
resignation  of  Lord  Carnarvon  eady  in  1878,  at  a  thus,  when 
Frerc  required  the  steadiest  and  most  unfliaching  Support.  He 
had  rrached  the  conclusion  that  there  was  a  widespreakin^rgeot 
sturit  pervading  the  natives,  which  had  its  f ocvs  and;  sir^ogth 
in  the  celibate  military  organization  of  Cetywayo  and.ta  th$ 
prestige  which  impunity  'for  the  outrages  he  had  txudmitted 
bad  gained  for  the  Zulu  king  in  the  native  mind.  That  otgawza- 
tion  and  that  evil  prestige  i  must  be  put  an  end  t9,  ij  pcnsiblf; 
by  ihocal  pressure,  but  otherwise  by  ff»€e.  Frerfr  rti|(«rBi(e4 
these  views  to  the  ooionial  office,  where  they  fovmd  a  geofral 
acceptance.  When,  howeve<;  Frere  .undertook  t^  re8p909ibnity 
of  forwarding,  in  December  -1878^  an  ultimatum  tpiCeit3rway», 
the  home  government  abruptly  diaoov^ed  that  a  native  war 
in  South  Africa  was  inopportune  and  iftised  di^&culUes  about 
rdnforoements.  Having  entrusted  to  Lord  Ch^sfcad.  the 
enforcement  of  the  British  demands,  Fiere's  immediate  responsi- 
bility ceas^.  On  the  nth  of  Jarfuary  i8ro  the  Briti^  troops 
crossed  the  Tugela,  and  fourteen  days  t^ter  the  ditaster  of  Isandhl- 
wana  was  r^rted;  and  "Ptete,  attad(«d  ■and  censured  in  the 
House  of  Commons,  was  but  feebly  defended  by.  thci'gpv^vnient. 
Lord.  Beacmfield^  it  appears,  SM^tted  Frere;  this- ni»jority 
of  the  csIhq^  were  inclined  to  recall  bka.  The^nfolt  was  the 
unsatisfactory  compromise  by  whii^  h»  was  c«)$ured  and  begged 
to  stay  on.  Frere  wrote  an  daborate  justification  of  hia  conduct, 
which  was  adversely  oommeoted  on  by  the  colonial  secretary 
(Sir  Michael  Hicks  Beach),  who  "  did  not  see  why  Frere  should 
take  notice  of  attacks;  and  as  to  the  war»  all.  Africa  wars  had 
been  iuip<^ular.''  Frame's  rejoinder  wad  tbat  no  othe;c  sufficient 
answer  bad  been  made  to  his  critics,  and  that  he  wished  to  place 
one  on  record.  "  Few  may  now  agree  with  my  view  as  to.  the 
necessity  <A  the  suppression  of  the  Zulu-  rebeUion.  Few,  I  -fesjr, 
in  this  generation.  But  u^esa  ray  countrymen  are.  ntuch  cbai^d) 
they  wiU  sooae  day  do  me  justice,  I  shall  not  leave  a  name  to  be 
permanently- diahonoujred." 

The  Zulu  trouble  and  the  disaffectlt^i  tiiat  waa,  brewing  in 
the  TVaosvaal  reacted  upon  each  other  in-the  most  disastrous 
manna.  Frere  bad  borne  no  pert  in  the  actual  ann^tion  qS 
the  Transvaal,  which  was  announced  by  Sir  Tlieophilus  Shepstone 
a  few  days  after  the  high  contmissimier's  arrival  at  Cape  Town. 
The  delay  in  giving  the  country  a  constitution  afforded  a.  ^tert 
for  agi^fttion  to  the  malcontent  Boers,  ^  rapidly,  increasing 
JB^^Si^dKhile  the  reverse  at  Isandhlwana  had  lowered  British 
iV^tA^jf&^sing  to  the  Kaffir  and  Zulu  wars  ^ic  Bartl^  had 
^bjhKlflj^A&i^QaUe  to  epve  his  undivided  attention  to  the  state 
if  thingsin  the  Transvaal.  In  April  1879  he  was  at  last  able  to 
ffg^^^Jfr^OTce,  and  the  con\actidh  was  forced  hp6n  him 
i(»t^/B(>3^'™i^'^^  ha4  been  unsftlsfactq^  in  many  ways. 
The  country  was  very  unsettled.   A  large  camp,  numbering 
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4000  dfiiAffMtod  BoMik'iltad  bee»  .formed  aMr  Pvetoria.  ««d 
th^  were  tenodsing  Uie  country'  Vtxm  vuitcd  than  muurmed 
vid  {Hectically  alom.  Evea  yet^  ftU  might  iiave  been  well,  for 
be  imi  the  Boe»'.nepeGt  likia^  On  tbe  owditiott  that  the 
Boei»  duperved,  Fi«e>  undortotdt,  feo^pneeot  their  cotnpUincs 
to  the  British  govenuoeat,  apd  to  wtge  the  fulfiJmcat  oi  the 
l^nMniaefr  that hvdbeeivVMdfi  to  then.  Th^puitied  with  mutual 
giMd  itt^ngumi  tlie  3o«fs  did  evnotiMlly  dispea*— od  the  vety 
day.  apoa  which  Fra«  received  .tba.tdkgiMn  annonmiog  the 
eovemment's  maim  He  ntucMd  t»>  Cape  Town,  and  his 
jffucmy  back  was  fai  the  satue  el  a  tiMuni^.  But  bad  nowa 
awaited  hi«L  at  Govenunent  Houae— ^  the  ist  of  June  1879  the 
prince  imperial  had  met  bis  death  h»  Zilulaad— and  a  iew  boun 
later  Frwe  h«vrd.  that  the  flaveDameat  <4  the  TraBsvaal  and 
Natal,  bigBtlwr  ^th  the  faigh.  QoiawiMloBemhq>  in  the  eastern 
part  of  South  Africa^  had  bean  tcauleRed  faom  him  to  Sir 
Garnet  Woleel^«.  -  , 

Wbm:  GladstoxK's  ministry  came  into  office  hi  the  spring  of 
1S80,  LiOfd  Kio^ier^y  had  ix>  int^tion  of  xecaUing  Fsere.  In 
June,  howemr,;  a^aectiui  <3t  the  Libert  party  meunialized 
Gladstone  to  remove  hha,  a^d  tha  ptitM  piuuster  veaidy  00m- 
|4ied  ^ist  Aagust  x88o).  Upon  bis  return  Ftnre  oeplied  to  the 
diasgu  relating  to  hia  conduct  zcqiecttng  Afghaaiataa  aa  well  as 
South  Africa,  previoudy  preferreid  ih  GhubtoneV  MidlotfaiaD 
^>eeche3,  and  was  preparing  a  fuljet  vindication  when  he'  died 
at  Wimbledon  from,  the  effect  of  a  sevete  chill  on  the  39th  oi  May 
Z884.  He  was  baoediftSt  Paul's,  and  in  iSftS  astatue  of  Ftere 
upon  the  Thames  embankment  was  unveOed  by  the  prince  of 
Wales. '  Frere  etCted  the  WQrhs  of  his  uncle,  Hookham  Frere, 
and  thej  popular  stoiy-bo(^  (M  Decern  D^y*,  written,  by  his 
flaui^er,  Masy  fW«.  -Be  waa  .thna>  times  pvcsideiit  of  the 
Royal  Asiatic  Society. 

Hit'X^  mii  CaretponSeneet  by  Jdm  Mafd&eao,  -vak  published 
hi  i«95.  '  Bar  tfte  Seub  -Afrkaii  aati-diMlederatim  view,  see  P.  A. 
MtAta^'9'MffiaiidTm«t{oSSirJohn'ChtakaM0Umo  (s  vfHa.,Loadon 

J900).   5^  also  South,  Africa,:  History. 

FRBRS,.  JOHN  HOOKHAM  (i76«^x&46),  English  diplomatist 
and  Mthor/  wfta  bokn  iii  Londcm  on  the  2  ist  of  May  1769.  His 
father,  Jo^^Freze,  a  geiitlcaaB&  of  agbod  Suffolk  fuidly,  Iiad  been 
educated  at  Caim  College,  CaimbiMge,  aad  would  have  been 
senior  wraagleE  in  1763  but  for  the  redoubtable  conq»etition  of 
faiey;  has  metdier,  datigfater  oi  ^ohn  Hodhham,  a  rich  LMdon 
merdiant,  was  a'ladyiof  no  Amall  culture,  accustomed  to  amuse 
her  leisure  with  vase-writiag>  His  fathoms  ^ster  Eleaooi,  who 
married  Sir  John  Femt  <S73jrx794)f  the  learned  e^tor  the 
Paatm  Lttters^  wmba  various  ■cdnoational  works  for  children 
under  the  pseado^ihs"  MiaLowechild  "and"  MrsTeac^wdl." 
Young  Frets' was.  scot  to  £ton  In  178$,  and  these  began  an 
intimacy  with  Cdninng  which  gneat^  t^cted  his  after  life. 
From  £ton-  he  wmt  to  his  father's  college  at- Cambridge,  and 
gcadaated  B.A.  in  1792  and  M.A.  in  179$.  He  entered  public 
service  in  the  foreign  office  under  Locd  Grenville,  and  sat  from 
1796  to  iBoa  as  member  of  paritament  lor  the  dase  bonmgh  of 
West  Looe  in  CornwaO. 

From  his  boyhood  he  Itad  been  a  warm  achnlrer  of  Pitt,  and 
^ng  with  Canning  he  entered  heart  and  soul  into  the  d^nce 
of  his  gcnremment,  and  contributed- freely  to  the  pages  of  the 
jLnthJacobi$tt  edited  by  Gifiord.  He  oontribvted,  in  coUab(ua- 
tkm  with  Cannfaig,  "  The  Lovea  of  the  Triangles,"  a  dever 
parody  of  Darwin's  '*  Loves  of  the  Flanta,"  "  The  Needy  Knife- 
GrindCT  "  and  "  The  Rovers."  On  Cannhig's  removal  to  the 
board  of  trade  in  1799  he  succeeded  him  as  under-secretary  of 
state;,  jga  October.  x8oo  he  was  a{^x»nted  envoy  extraordinary 
and  pleaipoteatiary  to  lisbon;.  aiul  in  September  1802  be  was 
transferred  to  Madrid,  where  he  remained  for  two  years.  He  was 
recalled  on  account  of  a  posoaal  diaagonment  bei  ha4  with  the 
duke  of  Alcudia,  but  the  ministry  .ahowed  its  f^jproval  of  his 
action  by  a  pension  of  £1700  a  year.  He  was  made  a  member  of 
the-  privy  couikcfl  in  1805;  in  1807  he  was  appointed  i^ni- 
potentiary  at  Berlin,  but  the  mission  was  aband<med,  aad  Frere 
was  aBiin  sent  to  Sjpain  in  xSoS  aa^plenq»ataitiaty  to  the  Central 
Junta.  Hie  conditioa  at  Spain  rendered  his  position  a  vety 
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re^MDsible  and  difficult  one.  When  Hapoitm  beganr 
on  Madrid  it  became  a  matter  of  supreme  importaiv 
whether  Sir  John  Moore,  who  was  then  in  the  nor^ 
should  endeavour  to  anticipate  the  occupation  of  the  capltm^ 
merely  make  good  his  retreat,  and  if  Iw  did  retreat  whether  he 
dwuld  do  so  1^  Portgual  or  by  Galida.  f^ere  was  stxonfl^y  of 
{qtinion  that  the  header  waa  thie  bettn  course,  and  he  urged  his 
Ykm  on  Sir  John  Moore  with  an  urgent  and  Seadeaa  petaistcacy 
that  <kn  one  occuttm  at  least  overstq^ied  the  limits  of  h^ 
oommisBion.  Aftec  the  disastroua  retreat  to  Corunna,  the  puUic 
accused  Frcve  of  having  by  his  advice  endangered  the  British 
army,  and  though  no  direct  censure  was  passed  upon  his  conduct 
by  the  govemmesi,  he  was  recalled,  and  thie  marqueas  of 
WeUesley  was  am»ointed  in  his  place. 

Thus  ended  Frem's  public  life.  He  aiterwards  refused  to  under- 
take an  embassy  to  St  Peter^nurg,  and  twice  declined  the  honour 
el  a  peerage.  In  1816  he  married  Elisabeth  Jemima,  dowager 
countess  <tf  Erroll,  and  in  i8ao,  on  account  of  her  failing  health,, 
he  went  with  her  to  the  Mediterraneui.  There  hs  finally  settled 
hi  Malta,  and  though  he  af  tmrards  visited  England  mwe  than 
oncB,  the  rest  of  hia  liic  waa  fat  the  moat  part  ^nt  in  the  Island 
of  his  chmoe.  In  quiet  i^iMnent  he  devoted  himsdf  to  litcza- 
ture,  stwUed  his  ^Tourite  GredL  authors,  and  taught  himself 
Hebrew  and  Maltese.  His  ho^>ita£ty.  was  well  known  to  many 
an  English  guest,  and  tus  charities  and  courtesies  endeared  him 
to  his  Maltese  neighbours.  He  died  at  the  Pfeti  Valetta  on 
the  7th  <rf  January  1846.  Frcre's  literary  reputation  now  rests 
entirely  i^ton  his  spirited  verse  translations  of  Aristof^ianes, 
which  xonain  in  many  ways  imrivalled.  Theprindples  according 
to  which  he  conducted  his  task  were  elucidated  in  an  article  on 
Miti^ell's  .4w'»^Aa»ef,  which  he  contributed  to  The  QHorteHy 
Review,  vol.  xxiiL  The  translations  of  The  Achamians,  The 
KnightSf  The  Birds,  and  The  Progs  were  privately  printed,  and 
were  first  brought  into  gtmaral  notice  by  Sir  G.  Cotnewall  Lewis 
in  the  Claaaieal  iitueum  for  1847*  They  were  followed  some 
time  after  by  Theognis  XestiMus,  or  the  persmal  history  of  the 
Theopmt  reduced  fr&tnM  attoiysis  of  kis  existing  fragments. 
In  1817  he  published  a  mock-heroic  Arthurian  poem  entitled 
Prospectus  and  Specimen  of  an  intend^  Naivmal  Work,  by 
WiUiam  and  Robert  Whietlecr<^ft,  of  Stowmarket  in  Suffolk, 
Harness  and  CoUar  Makers^  intended  to  comprise  the  most  interest- 
ing  particulars  rdaUng  to  Kitig  Arthur  and  his  Reund  Table. 
William  Tennant  in  Anster  P^ir  had  used  the  Mava  rima  as  a 
vehicle  for  semi-burlesque  poetry  five  years  earlio:,  but  Frere's 
experiment  is  interesting  because  Byron  borrowed  from  it  tlie 
measure  that  he  brouglit  to  perfection  in  Don  Juan, 

Frere'e  complete  worin  wem  pidiUBhed  in  r87i,  with  a  menxnr 
hift  nepbewa,  W.  £.  and  ^  Bartle  Frere^  and  reached  a  second 
tion  in  1874.  Compare  abo  Gabrielle  Festug,  /.     Frere  and  Us 
Friends  (1899). 

FRfiRB,  PIERRE  £d01IARD  (1819-188^,  French  pamUr, 
studied  under  Delaroche,  entered  the  £oole  des  Beauz-Arts  in 
iS-jd  and  exhibited  first  at  the  Salon  in  x843-  The  marked 
sentimental  tendency  of  his  art  makes  us  wonder  at  Ruskin's 
enthusiastic  eulogy  which  fiiids  in  Frere's  work  "  the  depth  of 
Wordsworth,  the  grace  of  Reynolds,  and  the  holiness  of  Angelico . " 
What  we  can  admire  in  his  wwk  is  his  accomplished  craftsman- 
ship and  the  intimacy  and  tender  homeliness  of  his  oonc^)tion. 
Among  his  chief  works  are  the  two  paintings, "  Gmng  to  School " 
and  "  Coming  from  School,"  "  The  Little  Glutton  "  (his  first 
exhibited  picture)  and  "  L'Sxerdce  "  (Mr  Aster's  collection). 
A  journey  to  Egypt  in  1 860  resulted  in  a  small  series  of  Orientalist 
subjects,  but  the  majority  of  Frcre's  paintings  deal  with  the  life 
<^  the  kitchen,  the  workshop,  the  dwellings  of  the  humble,  and 
mainly  with  the  pleasures  and  little  troubles  of  the  young, 
which  the  artist  brings  before  us  with  humour  and  sympathy. 
He  was  one  of  the  most  popular  painters  at  domestic  genre  in 
the  middle  of  the  z^th  century. 

FRiBB-ORBAH.  HUBERT  JOSEPH  WALTHBR  (1813-1896), 
Belgian  stateunan,-  waa  b«n  at  U6ge  <m  the  24tfa  of  April  iSxs. 
His  f  ami^  name  was  Fr^,  to  whidi  on  his  marriage  he  added 
hi4  wife's  name  ol  Orban.  After  studying  law  in  Paris,  he 
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pracdied  as  a  barriiter  at  Li^e,  took  a  prominent  part  in  tfae 
Liberal  movement,  and  in  June  1S47  was  returned  to  the  Chamber 
aa  member  for  Li^e.  In  August  of  the  same  year  he  was  ap* 
pointed  minister  of  public  works  in  the  Rogier  cabinet,  and  from 
1848  to  1853  was  minister  of  finance.  He  fonnded  the  Banque 
Nationale  and  the  Caisse  d'fipargne,  abolished  the  newspapeir 
tai,  reduced  the  postage,  and  modified  the  Customs  duties  as 
a  prdfaniaftry  to  a  decided  free-trade  policy.  The  Ub»^ism 
of  the  cftUnet,  in  v^blch  Frdre>Ort>an  orndaed  an  influence 
hardly  inferior  to  that  of  Rogier,  was,  howcrei',  diatasteful  to 
Napoleon  III.  Frdre-Orban,  to  facilitate  the  negotiations  for 
a  new  commercial  treaty,  conceded  to  France  a  law  of  copyright, 
which  proved  highly  unpopular  in  Bdgium,  and  be  rraigned 
office,  soon  followed  by  the  rest  of  the  cabinet.  His  work 
La  MainmorU  et  la  ehanU  (1854-1857),  publiehed  under  the 
pMudobym  of  "  Jean  van  Damme,'*  contributed  greatly  to 
reiton  his  party  to  power  in  1857,  when  he  again  becfune 
minister  of  finance.  He  now  embodied  his  free-trade  principles  in 
commercial  treaties  with  En^and  and  f^unce,  and  abolished  the 
Mim'  duties  and  the  t<^  on  the  national  roads.  He  resigned 
in  iMx  on  the  gold  questim,  but  Boon  resumed  office,  and  In 
1868  succeeded  Rogier  as  prime  minister.  '  In  1669  be  defeated 
the  attempt  of  France  to  gain  control  of  the  Luxemburg  r^ways, 
but,  despite  this  service  tO'his  country,  fell  from  power  at  the 
elections  of  1870.  He  returned  to  t^ce  in  1878  as  president  of 
the  council  and  foreign  minister.  He  provoked  the  bitter  opposi' 
tion  of  the  Clerical  party  by  his  law  of  1879  establishing  secular 
primary  education,  and  in  1S80  went  so  far  as  to  break  o&  diplo- 
matic relations  with  the  Vatican.  He  next  found  himself  at 
variance  with  the  Radicals,  whose  leader,  Janson,  moved  the 
introducticm  of  univenal  suffrage.  Frire-Orban,  while  rejecting 
the  proposal,  conceded  an  extension  of  the  franchise  (18S3); 
but  the  hottUlty  of  the  Radicals,  and  the  discontent  caused  by  a 
financial  crisis,  overthrew  the  govonment  at  the  elections  of 
1884.  Frdre-Orban  continued  to  take  an  active  part  in  pieties 
as  leader  of  the  Liberal  oppoBition  till  1894,  when  he  failed  to 
secure  re-election.  He  died  at  Brussels  on  the  and  of  January 
1896.  Besides  the  work  above  mentioned,  he  put^shed  La 
QuesHoH  monStaire  (1874);  La  Question  rmmitain  en  Belgique 
in  1889;  Schange  di  vwes  cntre  MM.  Frht-Orban  et  B.  de  LaveUye 
(1S90);  and  La  RMsim  con^UutionnelU  en  Belgique  et  ses 
coHsiqueiKes  (1894).  He  was  also  the  author  of  numerous 
pamphlets,  among  whidi  may  be  mentioned  his  last  work, 
La  Situation  prisutle  (1895). 

FRtRRt  NICOLAt  (1688-1749),  French  scbohur,  was  bom 
at  Paris  on  the  15th  of  February  s688.  His  father  was  procmreur 
to  the  parlement  of  Paris,  a&d  destined  him  to  the  pnrfession 
of  the  law.  His  first  tutors  were  the  historian  Charles  Rollin 
and  Father  Deamolets  (1677-1760).  Amongst  his  early  studies 
history,  chronology  and  mythology  held  a  prominent  place. 
To  please  his  father  he  studied  law  and  began  to  practise  at  the 
bar;  but  the  force  of  his  genius  soon  carried  him  into  his  own 
path.  At  nineteen  he  was  admitted  to  a  society  of  learned  men 
before  whom  he  read  memoirs  on  the  religion  of  the  Greeks, 
on  the  worship  of  Bacchus,  of  Ceres,  of  Cybele  and  of  Apollo. 
He  was  hardly  twenty-six  years  of  age  wh«i  he  was  admitted 
as  pupO  to  the  Aci^«ny  of  Inscriptions.  One  of  the  first 
memoirs  which  he  read  was  a  learned  wad  critical  discourse, 
Sur  I'origine  des  Francs  (1714).  He  maintained  that  the  Franks 
were  a  league  of  South  German  tribes  and  not,  according  to  the 
legend  then  almost  universally  received,  a  nation  of  free  men 
deriving  from  Greece  or  Troy,  who  had  kept  their  civilization 
intact  in  the  heart  of  a  barbarous  country.  These  sensible 
views  excited  great  indignation  in  the  Abb^  Veitot,  who  de- 
nounced Fr^ret  to  the  government  as  a  libello*  of  the  monarchy. 
A  Uftre  de  cacfift  was  issued,  and  Friret  was  sent  to  the  Bastille. 
During  his  three  months  of  confinement  he  devoted  himself  to 
the  study  of  the  works  of  Xenophon,  the  fruit  of  which  appeared 
later  in  his  memoir  on  the  Cyrepaedia.  From  the  time  of  his 
liberation  in  March  T715  his  life  was  uneventful.  In  Januaty 
17.16  he  was  received  associate  of  the  Academy  of  Inscriptions, 
and  in  December  174a  he  was  made  peipetual  secretary.  He 


wovked  wicb6btlnteraalSBfoti  for  the  &teet^  df  «he~AoAdtf»9^ 
not  even  cMMag^tiy  propertyM  own  writing,  trhlclir  wetfe 
printed  in  the  Recueil  da  lUteadSmte  dAs  imcripti&HsJ  The  'list 
of  hismemoira,  manyofthem^posthumons,  occupies  four  toluttins 
of  the  NouvtUe  Biographie:  gthtftaie.  They  treat  of  history, 
chronology;  geography,  ttiythoiogy  andnr^gicai.  Hirbu^bout 
he  appears  aS  the- keen,  learned  and  original  <^titr,''«xam{a&ag 
into  the  compsntiye  value  of  documents,  difidAguishtiie^bi^weea 
the  mythical  and  the  historfcbl-,  and  sepairatfng  Of^tloiis' with 
an  historical  elemelit  from  tiure  fabl«  and  legends.  He  refected 
the  extreme  pteteosions  ef  the  chronology  of  Egypt  and  C^a^ 
and  at  the  same  time  contiwerted  the  scheme-  of  Sir'Isaati 
Newton  as  too  Hmited.  He  investif^ated  the  mythology  tiot  ottly 
of  the  Greeks,  but  of  the  Celts,  the  Germans,  the  Chbiese  ahd 
the  Indians.  He  was  a  vigorous  oppcment  at  tbt  theory  that 
the  stories  of  mythology  may  be'  refetved  to' histmic  or^ii&ls. 
He  also  suggested  that  Greek  mythology  owed  nmch  to  the 
Phoenicians  and  Egyptians.  He  was  one  of  tiie  fast  sclKd&rs  of 
Europe  to  undertake  the  study  of  the  Chinese  kingbage;  and  in 
this  he  was  engaged  at  the  tEme'of  fais  omimittal  tO'tbe  Sastilkx 
He  died  in  Palis  on  the  8th  of;  March  174^.     '  ■ 

Long  after  hiar  death  several  worlea  of  an  athdsUe  dianMer  wbrd 
falaely  attributed  to  faim.xad  were  longMieved  to  be  his.  Theniost 
famous  of  these  spurtpus  works  are  tins  Examm  critigfu  d^-^pohg^te* 
de  la  religion  chritienne  (1766),  and  the  LettreaeTkrasybuUdtevctppet 
printed  in  London  about  1768.  A  vei^  defective"  and  inaccurate 
edition  of  Front's  works  was  published  in  l796-r^99.  A  new  and 
complete  edition  was  projected  by  Chajnpot&oa-Figeaet  bat  of'tlds 
only  the  first  volume  appeared  (1825).  It  cwtains  a  me  of  Fr6ret. 
His  manuscripts,  after  passing  through  many  naads,  were  deposited 
in  the  library  of  the  institute.  The  best  account  of  his  works  U 
"  Examen  critique  des  ouvrages  composfe  par  FVfiret in-  C.  hi 
Walckenaer'a  Recumidesnotius,  &ci  (  1841-1 850) J  Seeaho  Quttatd'a 
France  lUteraire. 

FRlteON,  fiUE  CATHERINE  (i7i.9-x776)rFw94L  critic  and 
controveraalist,  was  bora  at  (^uimper  in  1 7 19.  He  was  educated 
by  the  Jesuits,  and  made  such  rapid  jntngress  ia  -his  Studies 
that  before  the  age  of  twenty  he  was  appointed  professor  at  the 
college  of  IiOul»-le-GraiML  He  btt:ftlne  'fticotitriblitdr:tb- the 
Observations  sur  les  icrits  modtmes  of  the  :abb£  Gnyot  Desfonr 
taines.  The  very  fact  of  his  ooUaborotion  with  Desfiontaines, 
one  of  Voltaire's  bitterest  enemies,  was  sufficient  .to  aitouse  the 
latter's  hostility,  and  although  Fiiran  ha.d  begun  his  career  as 
one  of  his  admirers,  his  attitude  towards  Veltaire  soon  changed. 
Fr^non  in  1746  founded  a  similar  journal  of  his  own,  entitled 

Letires  de  la  Comtesse  da         It  was  supfHOssed  in  1749,  but  he 

immediatdy  r^aced  it  by  Letfres  svr  gvdgues  ecHts  de  ce  tempsi, 
which,  with  the  excepti<»i  of  a  short  suspension  in  1753,  on 
account  of  an  attack  oH  the  character  df  Voltaixev  was  oontiBucd 
till  Z754i  when  it  was  succeeded  by  the  more  ambitiods  AimSe 
lilttrain.  His  death  at  Pftris  on  the  loth  of  March  1776  is  said 
to  have  bem  hastened  by  the  temporary  supimssion  of  this 
journal.  Fr€ron  is  now  remembered  soldy  for  his  attadcs  on 
Voltaire  and  the  Encyclopaedists,  and  by  the  retaliations  they 
provoked  on  the  part  of  Voltaire,  who,  besides  attacking  him  in 
epigrams,  and  even  inddentally  in  some  of  lus  tragedies,  directed 
against  him  a  virulent  utire,  Le  Paiuvrs  diable,  aAd  made  him 
the  principal  personage  in  a  comedy  L'Siossaise^  in  which  the 
journal  of  Fin§ron  is  deagnated  L'Ane  liUiroire.  A  further 
attack  on  Fr6ron  entitled  Anecdotes  sur  Frtrau , , ,  {1760), 
published  anonymonsly,  is  generaUy  attributed  to  VoHaiie. 

Friron  was  the  author  ot  Ode  sur  la  bataiHe  de  Fontenoy  (174^) : 
Histoire  de  Marie  Stmrt  (1743,  2  vols.);  and  Histoire  de  f empire 
d'Aliemagne,  (1771,  8  vols.).  See  Ch.  Nisard,  Les  Ennemis  de 
Voltaire  (1853);  Despois,  Joumalistes  et  joumaux  du  XVIII' 
sihie;  Barthelemy,  tes  cot^essions  de  Frirmf^  Ch.  Monsdet, 
Frhon,  M  VUbaIre  crMgue  C1864);  Frbmit  sa  vw,  soMHmirs,  Ac. 
(1876). 

FRfoON,  LOUIS  MARIS  SPTAHISLAS  (1754-1802),  Fiench 
revf^utionist,  son  of  the  preceding,  was  bora  at  Paris  on  the  r7th 
of  August  1754.  His  name  was,  on  the  death  of  his  father, 
attached  to  L'AmUe  tittiraire,  which  was  continued  till  1700 
and  edited  successrvdy  by  the  ^b^  G.  M.  Royou  ami  J.  L. 
Geoffroy.  On  the  outbmJc  of  the  revolutMW  Ft€nm,  who  was  a 
schoolfellow  (rf  Robespierre  ahd  Camille  DesmotriSus,  estaUisbed 
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4rith  Bkrrar  in  ty^j^to  establish  the  -  uitbority  *of  the  t»a- 
mitfoD'  at  MKnMlUu-  and  Toolon,  he' distinguislKd  iiinueU 
ill  Um  Miodtyof  his  reprisals,:  but  bath  afterwatds  joined  the 
ThAmUdMiensr  and  Piiron  became  the  leader  J  of  i\ie  jeunesse 
dIflrM  a^Jof  th^'Therm^dorianreacs^^  Ijte  biDucbt  about  the 
ftccusatlttnor  F«tK[«liH--triiivllle,  h&d  of  J.'B.  Cairier^the  deportaH 
tion  of  Bartre,  and  the  arrest  «f  the  last  MoiUagnards.  He 
made  Us  papw  the  official  joi^ml'-of  the  reactioi&ts,  and  being 
sent  by 'the  Directory  on  a  mMora  of  peace  to  l^rseilles  he 
fmblt^ed  la  1796  M4moire  historique  sw  la  rtaciion  royale  et 
nif  les-  maikeurs  midi.  He  was  dected  to  the  council  of  the 
Five  HtuKlred,  but  not  allowed  to  Cake  his  seat.  Failing  as 
kutor  for  the  hand  of  Pauline  Bonaparte,  one  of  Napoleon'l 
faisters,  he  went  in  1799  as  coitumssioncr  to  Santo  Domingo  and 
Aed  tlvere  in  iSoa.*  Genecal  V.  M.  Lecieic,  who  had  nutlmed 
KiuUne  Bdn^tarte,  also  received  a  oomnuuid  in  Santio  Dcmiineo 
ia  i4o«i'aiid  died  In  the  same  year  as  his  former  xvrai. 

niBSCO  (Ital.  for  coO,  "fvesb"),  a  term  introduced  into 
Eni^isb,  botii  generally  (as  iH  such  phrases  as  d^/rucD,  "in  the 
fresh  air  "),  and  more  eqwdaUy  as  a  technical  term  6vt  a  sort 
9t  mani  painting  oa  i^aster.  In  tfafr  latter  .sense  thd  Italiaas 
ffistloguished  pahiting  a  mcco  (when  the  plaster  had  been  allowed 
to  dry^  from  afresca  (when  it  "was  newly  kid  and  still  wet) .  The 
nature  and  lhiit«y  of  f  rescoiHuntlng  is  deidt  with  in  the  artide 

FRBSOOBALDI,  OiBOIAHO  (158^1644),  Italian  musical 
composer,  was  bom  in  1583  at  Ferrara.  little  is  known  of  his 
life  except  that  he  studied  music  iindcr  Alessandro  Milleville, 
and  owed  hf»i  first  nputation  to  his  beautiful  voke.  He  was 
orgBiuktatStPeteT'BnBamefrMni6o8toi6ia.  Accaztfingto 
Baini  no  less  than  50,000  pedple  flocked  to  St  Petex's<m  his  first 
appearance  there.  On  the  aotb  of  November  1628  he  went  to 
live  in  Florence,  becoming  organist  to  the  diike.  From  December 
1635  to  Maich  1643  he  was  again  organist  at  St  Peter's.  But  in 
the  last  year  o£  his  life  he  was  organist  in  the  poiiah  church  of 
San  Lorenzo  in  Monte.  He  died  on  the  radof  March  1644,  being 
bonedat  Rome  in  the  Church  of  the  Twdve  Apoatlea.  Fnsco- 
foaldl  also  exoelled  as  a  teacher,  Frohbetger  being  the  most 
ifistingtiisfacd  of  his  pupils.  Frescobakli's  compositions  show 
the  consummate  art  ^  the  early  ItaliaB  sdiool,  and  his  works 
for  the  oiga^  more  espedaUy  are  fiUl  the  finest  devices  of 
fugal  treatment,  He  also  wrote  numerous  vocal  compositions, 
auch  as  canzone,  moi^  hyznna,  &c,  i  ccUection  of  madrigals 
lor  five  voices  <AntweEf>,  ifloS)  being  among  the  eazlkst  ol  his 
published  wnrks. 

FRESranUB,  KARL  REMIGIUS  (iSiS-iSg?)*  German  chemist, 
was  bom  at  Fraokfort-on'Main  on  the  38th  of  Deceml>er  xSi8. 
After  spending  some  time  in  a  pharmacy  in  his  native  town,  he 
entered  Bonn  University  in  1840,  and  a  year  later  migrated  to 
(Kcssen,  where  he  acted  as  assistant  in  Liebig's  laboratory,  and 
in  1843  became  assistant  professor.  In  1845  be  was  appointed 
to  the  chair  of  chemistry,  physics  and  technology  at  the  Wies- 
baden Agclcultutal  Institution,  and  three  years  later  he  became 
the,  first  directot  <d  the  chouicaJi  laboratory  which  he  induced 
the, Nassau  government  to  establish  at  that  place.  Under  his 
Care  tins  lab(»atory  continuoudy  increased  in  s\ze  and  popularity, 
ft  sdiotd  of  phaznucy  being  added  in  i86a  (though  given  up  in 
1877)  and  an  agricultural  research  laboratory  in  1868.  Apart 
frCun  his  administrative  duties  Fresenius  occupied  himself  almost 
esduwvely  with  analytical  chemistry,  and  the  fullness  and 
accuracy  of  his  text-books  on  that  subject  (of  which  that  on 
qualitative  analysis  first  appeared  in  1841  and  that  on  quantita- 
tive in  1846}  sqon  rendered  them  standard  works.  Many  of  his 
original  papers'  were  published  in  the  Zeitschrift  jUr  analytische 
Chemie,  which  he  founded  in  1862  and  continued  to  edit  till  his 
death.  He  died  suddenly  at  Wiesbaden  on  the  iith  of  June 
{897..  In  t88 1  he  l^aiided  over  the  directorship  of  the  agricultural 
rea^ut:h  station  to  his  son,  Remigius  Heituich  Fresenius  (b. 
Z847),  who  was  trained  under  H.  Kolbe  at  Leipzig.  Another  son, ' 
XbeodcM'.Wilhelm  Fresenius  (b.  1856),,  .w^s  educated  at  Stra^huig 
and  occupied  varii^Na  po^tipns.in  tjitt  Wiest^aden  laboratory. 


.  PRflaHWATBB,-  a  waterihg-  plaoe  hi  the  Isle  ( 
England,  za  m.  W.  by  S.  of  Newport  by  rail.  !Pop;<> 
It  is  a  scattered  township  lying  oa  the  peninsula  west- 
river  Var,  whidi  forms  tint  western  extremity  of  the.island.  Th4 
pntion  known  as  Freshwater  Gate  fro&ts  the  English  Chwia*^ 
bnm  the  stzqt  of  low4ying  coast  inteiposed  between  theckSft 
of  the  peninsula  end  those -irf  the  maiaipart  of  the.  kUiuL  Thq 
peninsula  rises  to  397  ft.  in  Hoadon  Hill,  and  the'idSffn^e 
magnificent.  ,  The  western  promontoty  is  flanked  on  the  mwtb 
by  the  picturc6qtie  Alum  Bay,  and  the  lofty  detached  rock». 
known  as  the  Needles  lie  o&  it.   FarringfoEd  House  in  the  pariah 
was  for  some  time  the  home  of  Alfred,  Lord  Tennyson,  who  ia 
Qommemorated  by  a  tablet  in  AU  Saisto'  church  and  by  a  great 
cross  on  the  high  downs  above  the  town.  .  There  are  golf  link* 
on  the  dowhs. 

FRESNXL,  AUGU5HN  JEAN  (1788-1827),  French  physicist, 
the  son  of  an  architect,  was  bcnra  at  BiogUe  (Eure)  on  the  xotl^ 
of  May  178S.  His  early  progress  in  leatning  was  slow,  and  when 
Qght  yean  old  he  was  stiU  unable  to  read.  At  the  age  (rf  thirteen 
he  entered  the  £okle  Centzale  in  Caxn,  ftnd  at  uxteen  and  a  half 
the  £coIe  Polytedknique,  where  he  acquitted  himself  with  dis- 
tinction. Thence  he  went  to  the  £cole  des  Fonts  et  Chaussies, 
He  served  as  on  engineer  siuxeasively  in  Ulq  departments  of 
Vendue,  Dr6me  and  lUeret-Vilkine;  but  his  espousal  of  the 
cause  of  the  Bourbons  in  1814  ooca»oned,  on  Napdeon's  re- 
acces^n  to  power,  the  loss  of  his  a^Kjintment.  '  On  the  second 
restoration  he  obtained  a  post  as  engine^-  in  Paris,  where  much 
of  bis  life  from  that  time  was  ^mat.  :  Hia  researches  in  optics, 
continued  until  lus  death,  appear  to  liavie  been  begun  about  the 
year  18x4,  when  he  piepaj?ed  a  paper  on  the  aberration  of  lij^t, 
which,  however,  was  not  published.  In  i&x3  he  read  a  memoir 
QD  di&actimx  Uxc  which  in  the  ensuiiig  year  he  received  the  prize 
of  the  Acad£mie  des  Scimoes  at  Paris.  He  waa  in  1823  unai^-r 
OTOusIy  elected  a  member  of  the  academy,  and  in  1835  he 
becamea  member  of  the  Royal  Society  of  Lo^flon,  >vhich  in  1827, 
at  the  time  of  ,hia  Jast  illness,  awarded  him  the  Kumford  medal. 
In  1819  he  was  nominated  a  commissioner  of  lighthouses,  for 
wUch  he  was  the  first  toconstnictooa^Knmd  lenae^  as  substitutes 
for  mirrors.  He  died  ot  con^uaption  at  Ville-d'Avray,  near 
Paris,  on  the  14th  of  July  1827. 

The  undulatoiy  theory  of  li^t,  first  founded  upon  experi- 
mental demoastxation  by  Thomas  Youj^g,  was  extended  ta  a 
large  class  of  optical  phenunena,  and  permanently  established 
by  his  brflliant  discoveries  ai^  mathematical  deductions.  By 
the  use  oi  two  plane  minors  of  metal,  fonning  witl^  each  other 
an  aag^e  of  nearly  180°,  he  avoided  the  diffraction  caused  in 
the  experiment  of  F.  M.  Grimaldi  (161&-1663)  on  interference 
by  the  emfdoyment  of  apertures  for  liie  transmission  of  the  light, 
and  was  thus  enabled  in  the  most  conclusive  manner  to  account 
for  the  phenomena  of  interference  in  accordance  with  the 
undulatory  theory.  With  D.  F.  J.  Arago  he  studied  the  laws 
of  the  interference  of  ptdfirized  rays.  Orcularly  polarized  light 
he  obtained  by  means  of  a  rhomb  of  glass,  known  as  "  Fresnel's 
rhomb,"  having  obtuse  angles  of  136°,  and  acute  angles  of  54'. 
His  labours  in  the  cause  of  optical  science  received  during  his 
lifetime  only  scant  public  recognition,  and  some  of  his  papers 
were  not  printed  by  the  Acad6mie  des  Sciences  till  many  yeart 
a^ter  his  decease.  But,  as  he  wrote  to  Young  in  1824,  in  him 
"  that  sensibility,  or  that  vanity,  which  people  call  love  of  glory*^ 
had  been  blunted.  "  All  the  compliments,"  he  says, "  that  I  have 
received  from  Arago,  Laplace  and  Biot  never  gave  me  so  much 
pleasure  as  the  discovery  of  a  theoretic  truth,  or  the  confirmation 
of  a  calculation  by  experiment." 

See  Duleau,  "Notice  sur  Fresnel,"  Revue  ency.  t.  xxxbc.; 
Arago,  (Euvres  competes,  t.  i.;  and  Dr  G.  Peacock,  Miscellaneotis 
Works  of  Thomas  Young,  vol.  i. 

FRESNILLO,  a  town  of  the  state  of  Zacatecas,  Mexico,  37  m. 
N.W.  of  the  city  of  Zacatecas  on  a  branch  of  the  Santiago  river. 
Pop.  (1900)  6309.  It  stands  on  a  fertile  plain  bet^reen  the  Santa 
Cruz  and  2^a9atecas  ranges,  about  7709  ft,  above  sea-Ievel,  has 
a  teni^erate  climate,,  and  is  surrounded  by  an  agricultural 
district. producing  Indian  com  and  wheat.<  It  is  a  cleapj  j^ell- 
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tAiUt  town,  whose  diief  distinction  is  its  school  of  mines  founded 
in  1853.  Fresnfllo  has  large  amalgam  works  for  the  reduction 
of  s^r  ores.  Its  silver  mines,  located  in  the  neighbouring 
Proafio  hill,  were  discovered  in  1569,  and  were  for  a  time  among 
the  most  (noductive  in  Mexico.  Since  1833,  when  theh:  richest 
deposits  were  reached,  the  ou^mt  has  greatly  decreased.  Then 
Is  a  statkm  near  on  the  Mcaicaii  Centml  nilvayk 

FRBMO,  a  dty  and  the  coontyHieat  of  Fresno  county,  Cali- 
foxtaia,  U.S.A.,  situated  fai  the  San  Joaquin  valley  (altitude 
aboat  300  ft.)  neu"  the  geographical  centre  of  tbe  state.  Pop. 
(1880)  1119;  (1890)  io,Si8;  (1900)  13,470,  of  whom  3399  were 
foreign-bom  suul  1079  were  Asiatics;  (estimated  1906),  13,460. 
The  dty  is  served  by  the  Southern  Pacific  and  tbe  Atddson, 
Topeka  &  Santa  F£  railways:  The  county  is  mainly  a  vast 
expanse  of  naturally  arid  plains  and  mountains.  The  valley  is 
the  scene  of  an  citensive  irrigation  system,  water  bdo^  brought 
(first  in  1872-1876)  from  King's  river,  ao  m.  distant;  in  1905 
500  sq.  m.  vere  irrigated.  Fresno  b  in  a  rich  farming  country, 
prodxicing  grains  and  fruit,  and  is  the  only  ptace  in  America 
where  Smynia  figs  have  been  grown  with  success;  it  is  the  centre 
of  the  finest  nMa  country  of  the  state,  and  has  extensive  vine- 
yards and  wine-making  establishments.  The  city's  principal 
manufacture  is  preserved  (dried)  frtuts,  particularly  raisins; 
the  value  of  the  fruits  thus  presmr^d  in  1905  was  $6,942,440, 
b6ing  70-  s  %  of  the  total  value  of  the  factory  product  in  tiat  year 
($9,849,001).  In  1900-1905  the  factory  product  increased 
257-9%,  a  rado  of  increase  greater  than  that  of  any  <^her  city 
in  the  state.  In  the  mountains,  lumbering  and  mining  are 
important  industries;  lumber  is  carried  from  Shaver  in  the 
mountains  to  Ckms  on  the  plains  by  a  V-shaped  flume  43  m. 
long,  Hie  waste  water  fn»n  which  is  ditched  for  irrigation.  Th« 
petroleum  fidd  tit  the  county  »  one  of  tbe  richest  in  C^omia. 
Fresno  is  the  bunness  and  shipping  centre  M  its  county  and  the 
surrounding  region.  The  county  was  organized  in  1856.  In 
1873  the  railway  went  through,  and  Fremo  was  laid  out  and 
incorporated.  It  became  the  county-seat  in  1874  and  was 
chartered  as  a  dty  in  1885. 

FRESHOT,  CHARLES  ALPHOMSE  DU  (16^1-1665),  French 
painter  and  writer  onliis  art,  was  bom  in  Paris,  sob  of  an  apothe- 
cary. He  was  destined  for  the  medical  pro^es^on,  and  well 
educated  in  Latin  and  Greek;  Irat,  having  a  natural  propensity 
fof  the  fine  ai^,  he  irould  not  apply  to  his  intended  vocation, 
and  was  allowed  to  learn  the  radiments  of  design  tmder  Perrier 
and  Vonet.  At  the  age  of  twenty-one  he  went  off  to  Rome,  with 
no  resources;  he  drew  ruins  and  ard^tectural  subjects.  After 
two  years  thus  spent  he  re-encountered  his  old  fdlow-stndent 
Pierre  Mignard,  and  by  his  aid  obtained  some  am^oration  of  his 
professional  prospects.  He  studied  Raphael  and  the  antique, 
went  in  1633  to  Venice,  and  in  1656  returned  to  France.  During 
two  years  he  was  now  employed  in  painting  altar-pieces  in  the 
ch&teau  of  Raincy,  landscapes,  &c.  His  death  was  caused  by 
an  attack  of  apoplexy  followed  by  palsy;  he  expired  at  Villiers 
le  Bel,  near  Paris.  He  never  married.  His  pictorial  works  are 
few;  they  are  correct  in  drawing,  with  something  of  the  Caracd 
in  design,  and  of  Titian  in  colouring,  but  wanting  fire  and  ex- 
pression, and  insuffident  to  keep  his  name  in  any  eminent  repute. 
He  is  remembered  now  almost  entirely  as  a  writer  rather  than 
painter.  His  Latin  poem,  De  arte  grapkica,  was  written  during 
his  Italian  sojourn,  and  embodied  his  observations  on  the  art 
of  painting;  it  may  be  termed  a  critical  treatise  on  the  practice 
of  the  art,  with  general  advice  to  students.  The  precepts  are 
sound  according  to  the  standard  of  his  time;  the  poetical 
merits  slender  enough.  The  Latin  style  is  formed  chiefly  on 
Lucretius  and  Horace.  This  poem  was  first  published  by 
Mignard,  and  has  been  translated  into  several  languages.  In 
X684  it  was  turned  into  French  by  Roger  de  Piles;  Dryden 
translated  the  work  into  English  prose;  and  a  rendering  into 
verse  by  Mason  followed,  to  which  Sir  Joshua  R^nolds  added 
some  annotations. 

FRET,  (i)  (From  O.  Eng.  fretan,  a  word  common  in  various 
forms  to  Teutonic  languages;  cf.  Ger.  fressen,  to  eat  greedily), 
properly  to  devour,  hence  to  gnaw,  so  used  of  the  slow  corroding 


actiosi  oi  chemicals,  water,  &c.,  and  hmce;  figuratively,  to  chale 
or  irritate.  PosaiUy  connected  with  this  word,  in  senseof  rubbing, 
ia  the  use  of  "  fret  "  for  a  bar  on  the,&»gerboard  of  a  bftnjo^ 
guitar,  or  similar  musical  imtnunents  to  mack  the  fiag^ng* 
(a)  (Of  doubtful  origin;  possibly  from  the  O.  Eng./rdK»w,  or»9- 
ments,  but  its  nse  is  paiallded  the  Fr.^etf^  tnelUs  at.  iattic»>, 
netwwk,  m.  teacm  vaed  ia  hexaldry  iw  wi  iMffJattd  figaxie,  hut 
best  known  as  qtplied  to  tbe  decoradoft  WDd  by  .thft  Gf«^ 
in  their  tenq^  and  vases:  the  Greek  fret  cfnuiits  of  a,  scrim 
of  narrow  bands  of  different  lengths,  placed  at  right  aogles  to 
One  another,  and  of.  great  variety  of  design.  It  is  an  Ornament 
which  owes  its  origin  to  woven  fabrics,  and  is  found  on  the 
ceilings  of  thetEgyptiaa  tombs  at  Bcnihasan,  Siont  and  elaewhene. 
In  Greek  work  it  was  painted  on  the  abacus  of  the  Poric  ctpitsl 
and  probably  on  the  architraves  of  their  temples;  when  ^pkajeA 
by  die  Romans  it  was  generally  carved;  the  PnqiylsML  of:  ibt 
temple  at  Damascus  and  the  tem^  At  Atil  being  examples  of 
the  and  century.  It  was  carved  in  large  dimensions  o&  wiat 
of  the  Mexican  temples,  as  for  instance  on  the  palace  at  Mttla 
with  other  decorative  baa^,  aU  oC  which  would  seem  to  hsvt 
been  rcproducticms  of  woven  patterns,  and  bad  therefore  an 
independent  origin.  It  is  found  in  Cabins  sadjiyan,  atkd  in  the 
latter  country  when  painted  on  lacquer  is  eTafAoyed  as  a  fret- 
diaper,  the  bands  not  bnng  at  right  angles  to  one  another  but 
fonmng  acute  and  obtuse  angles.  In  old  English  wrifiem  a  wider 
signification  was  given  to  it,  as  it  was  applied  to  raised  pattemb 
in  [faster  on  roofs  or  ceilings,  wblcb  wtto:not'iaAflnat.'ta'the 
geometrical  fret  but  extended  to  the  modelling  of.  floorers, 
leaves  and  fruit;  in  such  cases  the  decoration  was  l^own  as 
fret-wMk.   in  France  the  fret  ia  better  known  as  the"  meander." 

mUDBTOTADT,  a  tonn  at  GemttSf in  tbe  -Ungdiim.:^ 
Wftrttemberg,  on  the  right  bank  of  the  Muxg,  40  m*  S.W..faDm 
Stuttgart,  on  the  r^bray  to  Hochdorf.  Fop.  7000.-  It  has  a 
Protestant  and  a  Ronmn  Cathc^  church,  some  small' ibanu- 
factures  of  doth,  furniture,  knives,  nails  and  ^aas,  and  is 
frequented  as  a  cHmatic  faeateh  resort.  It  was  fiounded  in  1599 
by  Protestant  refugees  from  Salzburg. 

FREDND,  WILHBLM  (i8o6-r894),  German  phiUdogist  >  and 
lexicographer,  was  bom  at  Kempen  in  the  grand  duehy  oC  Poaen 
on  the  37th  of  January  1806.  He  studied  at  Belling  Bndau  and 
Halle,  and  was  for  twenty  years  chiefly  engaged  in  private 
tuition.  From  1855-1870  he  was  direatot  at  the  Jewish  School 
at  Gleiwitz  in  Silesia,  and  subsequently  retired  to  Bcedaa,  iHiere 
he  died  on  the  4tb  of  June  1894.  Altbooe^  diiefy  known 
for  his  i^i^kdogical  bbouo,-  Freund  took  an  important  part  in 
tbe  movement  for  the  emancipation  of  his  Prusuan  cwel^^oniBt^ 
and  the  JitdengeseU  of  1847  was  in  great  nieaaiure  tbe  result 
of  his  efforts.  The  work  by  which  he  is  best  known  is  his  WOrUr- 
buck  der  loleinischen  Spracke  (1834-1845),  practically  the  basis 
of  all  Latin-EngUsh  dictionaries.  His  Wie  stvdieri  man  kltusiacke 
Philologi^?  (6th  ed.,  1903)  and  Triennium  pkiMogicmm  (snd  edJ, 
1878-1885)  are  valuable  aids  to  the  clasidcal  student. 

FREWEM,  ACCEPTED  (1588-1664),  archbishop  of  York,  was 
bom  at  Northiam,  in  Susset,  and  educated  at  Magdalen  College, 
Oxford,  where  in  1613  he  became  a  fellow.  In  1617  and  i6tt 
the  college  allowed  him  to  act  as  chaplain  to  %  John  iHgbyi 
amlnssador  in  Spain.  At  Madrid  he  preadied  a  sermon  which 
pleased  Prince  Charles,  afterwards  Charles  I.,  and  the  latter  ob 
his  accession  appointed  Frewen  one  of  his  chaplains.  In  1625 
he  became  canon  of  Canterbury  and  vice-president  of  Magdalen 
College,  and  in  the  following  year  he  was  elected  president. 
He  was  vice-chancellor  of  the  university  in  1628  and  1629, 
and  again  in  r638  and  1639.  It  was  mainly  by  his  instrument- 
ality that  the  university  plate  was  sent  to  the  king  at  York  in 
r642.  Two  years  later  he  was  consecratol  Ushop  of  Lichfield 
and  Coventry,  and  resigned  his  presidentship.  ParliameiK 
declared  his  estates  forfeited  for  treason  in  1653,  and  Cromwell 
afterwards  set  a  price  on  his  head.  Tbe  prodaasations,  however, 
designated  him  Stephen  Frewen,  and  he  was  consequently  able 
to  escape  into  France.  At  the  Restoration  he  reappeared  in 
public,  and  in  1660  he  was  consecrated  archbishop  of  York.  In 
1661  he  acted  as  chairman  of  the  Savoy  coBference. 
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nut  (Old  Nors^,  Fi«yt)  atrn  «f  Kjord^  one  of  the  chief  deities 
Ib  the  nonhmi  pantheon  and  the  natlooak  god  of  tfae-Swedefl. 
H«  is  thtf  god  6f  btnthdnesB,  the  giver  Of  anauhine'ttad  iiaui,  and 
thus  the  source  of  all  prosperity.    (See  I'Kurdino  Feqplss^ 

ddfin.) 

[Freybusg  am  des  Ukstkui^^  a  town  of 
Germany,'  in  Fmssian  Saxony,  in  an  uadulatiiLg  vine^tad 
cosntiy  on  the  Unstrut,  6  m.  N.  from  Naumberg-on-the-Saale, 
on  the  railway  to  Artem.  Pop.  3200.  It  has  a  parish  church, 
a  mixture  of  Gothic  and  Rcunanesciue  architecture,  with  a 
handsoRK  tower.  It  is,  however,  as  being  the  "  Mecca  "  of  the 
German- gymnastic  societies  that  Freyburg  is  best  knewn.  Here 
Fr^drich  LudWig  Jaha  U778>-ii$i),  the  father  of  German 
gymnitstic  exerdses,  fieS'  buried.  Ovw  fab  grave  is  built  the 
Tumhallef  fwith  ft  sUtoe  of  the  "  master,'*  v^He  hard  by  it  the 
Jahn  Museum  in  Romanesque  style,  etecCed  in  1903.  Freyburg 
l^roduees  sfiaritlmg  winie  of  good  quality  and  has  some  other 
small  manufactures.  On  a  hill  oommandSng  the  town  is  the 
castle  of  Neuenburg,  built  originaUy  in  1062  by  Louis  the  Leaper, 
count  in  Thuringia,  but  in  its  present  ionn  mainly  the  work  of 
the  duke»  of  Sax&*Weissenfels. 

FR^XqWBT.  CHARLES  ZjOUIS  DE  SAULCES  J)B  (182&-  ), 
French  sbatesnan,  was  born  at  Foix  on  the  i4tb  of  November 
j^aS.  He  was  educated  at  the  £coie  Folytechnique,  and  entered 
the  govemmeut  acrvk^  as  a  mining  engineer.  In  1858  be  was 
appointed  traffic  manager  to  the  Compognie  de  chemins  de  ier 
du  Midi,  alpoat  in  whidh  he  gave,  proof  ^  his  remarltable  talent 
for  organization,  and  in  1862  retunied  to  the  en^i^eoing  service 
(in  which  he  attained  in  x886  the  raak  of  inspector-general). 
He  ^as  sent  on  a  number  of  special  scientific  missions,  among 
wbidi  P^y  be  mentioned  one  to  England^  on,  which  he  wrote 
a  notable  ifSmoire  sur  le  tr avail  des  fsmtnes  W  des  enfauts  dans  les 
manufaetures  de  VAngleUrre  (1867).  On  the  establishment  of 
the  Third  Republic  in  September  1870,  he  offered  his  services 
to  Gamhetta,  was  appointed  prefect  of  the  department  of  Tarn-et- 
Garronne,  and  in  October  became  chief  of  the  military  cabinet. 
It  was  mainly  his  powers  of  organization  that  enabled  Gamhetta 
to  raise  army  ftfter  army  to  op{>ose;  the  invading  Germans.  £[e 
showed  himself  a  .strategist  oi  no  mean  order;  but  the  policy 
of  dictating  operations  to  the  generals  in  the  field  was  not 
attended  with  happy  results.  The  friction  between  him  and 
General  d'Aurelle  de  Paladines  resulted  in  the  loss  of  the  ad- 
vantage temporarily  gained  at  Orleans,  and  he  was  responsible 
for  the  campaign  in  the  east,  which  ended  in  the  destruction  of 
Bourbaki's  army.  In  187 1  he  published  a  defence  of  his  admini- 
stration under  the  title  of  La  Guene  en  province  pendant  U  sihge  de 
Paris.  He  entered  the  Senate  in  1876  as  a  follower  of  Gambetta, 
and  in  December  1877  became  minister  of  public  works  in  the 
Dufaure  cabinet.  He  carried  a  great  scheme  for  the  gradual 
acquisition  of  the-railways  by  the  state  and  the  construction  of 
new  Hues  at  a  coat  ol  three  milliards,  and  for  the  development 
of  thecand^MoaatafurthercDstof  oneduUiard. .  Heretained 
his  post  in  tiie  ministry  of  Waddington,  whom  he  succeeded  in 
December  1879  as  preudent  of  the  council  and  minister  for 
foreign  affairs.  He  passed  an  amnesty  for  tim  Communists, 
but  in  attempting  to  steer  a  middle  ccrurse  on  the  question  of  the 
FeEgious  associationa,  lost  the  support  of  Gambetta,  and  resigned 
in  S^tember  1880.  In  January  1882  he  again  became  president 
of  the  council  and  minister  for  foreign  affairs.  I£s  refusal  to 
Join  England  in  the  bombardment  ,  of  Alexandria  was  the  death- 
knell  of  French  influence  in  Egypt.  He  attempted  to  com- 
promise by  occupying  the  Isthmus  of  Suez,  but  the  vote  of  credit 
was  rejected  in  the  Chamber  by  417  votes  to  75,  and  the  ministry 
resigned.  He  returned  to  office  m  April  1885  as  foreign  mimater 
in  the  Brisson  dabinet,  and  retained -that  post  when,  in  Jaauaify 
xA86,  he  succeeikd  to  the  premiership.  He  came  into  power 
with  an  ambitious  programme  oi  internal  reiorm;  but  except 
ihat  he  settled  the  queetion  of  Xbe  exiled  pretendors,  his  successes 
were  won  chiefly  in  the  sphere  of  colonial  extenaon.  In  spite  of 
his  unrivalled'  skill  as  a  parHamentaiy  tactidan,  he  failed  to 
keep '  lus  party  together,  and  Tras  defeated  on  3rd  December 
aeiSri  ■  In  the  followiBg;  year^  aftctr  two  unsuctessful  atUempts 


to  construct  new  mimstries  be  st6od  for  the  presideao^  of  the 
republic;  but  the  radicals;  to  whom  his  opporiunism  mk 
dikariti^d,  turned  the  scale  against  hin  by  tniBsftnSAji  the 
votes  to  M.  Sadi  Camot.    -  ■ 

In  April  1 888  he  became  minister  ol  war  ia  the  Floquet  c^inet 
— the  first  dvXan  a&ice'f84tf't0  liold'  that  office.  Hit  scrVkes 
to  f^nce  in  this  capacity  were  the  crowning  achievement  of  his 
life,  and  he  ei^oyed  the  cons[Hcuou£  honoiur  of  hokfin^  Ms  office 
without  a  break  for  five  years  through  as  many  successive 
administrations — ^those  of  Floquet  and  Tirard,  his  own  fourth 
ministry  (March  1890-February  1892),  and  the  Loubet  and 
Ribot  ministries.  To  him  were  due  the  introductioa  o<  tfat 
three-years'  service  and  the  estabhshment  of  a  generaf  stffi, 
a  supreme  council  of  war,  and  the  army  aunmands.  His  prcDueii* 
sh^  was  marlud  by  heated  ddiatea  on  thederical  question,  and 
it  was  a  hostile  vote  on  his  Bill  against  tba  rdi^ious  associatipps 
that  caused  the  fall  at  fak  catniiet.  He  failed  t6  dear  tunudf 
entirely  of  complicity  in  the  Panama-  scandals,  and  in  January 
r893  resigned  the  ministry  of  war.  In  November  1898  he  once 
more  became  minister  of  war  in  the  Dupuy  cabinet,  but  resigned 
office  on  6th  May  1899.  He  has  published,  besides  the  works 
already  mentioned,  TraiU  de  micanique  rationnelle  iiS$S); 
I'anaiyse  infinitfyimale  (1860,  revised  ed.,  1881);  Dis  peniet 
icakomigues  eri  ckemiin  dt  fer  (i86r);  Eniploi  des  eattx  d'igoiel  eh 
agricvlture  (1869);  Prindpes  de  I'assainissement  des  vUles  and 
Tratit  d'assainiaetmntinduslria  (r87o);  EisStim'li  'plStosdphie 
da  sciences  (1896};  laQuesUand'^gyfite  (ipos);  baides  some 
remaricahte  "  Fena£es  "  otrntribnted  to  tba  CotOempvrain -osa^ 
the  pseudonym  ol "  Alceste."  In  1882  he  was  elected  a  meiriier 
of  the  Academy  of  Sdenras,  and  in  zSgo  to'the  Fkench  Acadciay 
in  sotxession  to  &ntle  Augier. 

FBBT<aiIBT,  LOBIS  CLAUDS  DflSADLSBS  DB  (177^1842)1, 
French  navigator,  was  bom  at  MontSlimart,  Dr6me,  on  the  7th 
of  August  1779.  In  1793  he  entered  the  French  navy.  After 
taking  part  in  several  engagements  against  the  British,  he  joined 
in  i860,  alcNDg  with  his  brother  Louis  Henri.  Freydnet  (1777- 
1 840) ,  who  afterwards  rose  to  the  rank  of  admiral,  the  expedition 
sent  out  under  Captain  Baudin  in  the  "  Katitraliste "  and 
"  G£ographe "  to  eqdore  the  south  and  south.'west  ootMs  of 
Austndia.  Much  of  the  ground  already 'gone  over  by  Flinden 
waa  revisited,  and  new  namea  impoaui  by  this  expedition,  whddt 
daiswd  credit  for  discoveries  resUy  made  by  tbe  KkgHsh  nayi- 
gator.  An  inlet  on  the  coast  of  West  Australia,  in  26'^  S.,  is 
caBed  Fneydnet  Eetuary;  add  a  cape  near  the  extrme  south- 
west of  the  same  coast  also  bears  the  explorer's  name.  In  1805 
he  retiuned  to  Paris,  and  was  entrusted  l^y  the  government 
with  the  work  of  preparing  the  maps  and  pldns  of  the  npedition ; 
he  also  completed  the  narrative,  and  the  whole  work  appeared 
under  the  title  of  Voyage,  de  dicouvertes  aux  ierres  austrdu 
(Paris,  1807^1816).  In  1817  he  commanded  the  "  Uranie,^ 
in  which  Aragoand  othera  went  to  Rio  do  Janeiro,  to  take  a  series 
pendulum  mcasuiements.  This  wa&  only  part  of  a  larger 
sdieme  for  obtaining  observations,  not  01^  in  geograplq^  and 
ethnology,  !but  in  astnmoniy,  terrestrial  magnetism,  and  meteor^ 
ology,  and  for  the  ccdiection  ol  ^wdmens  in  natural  history. 
On  this  expedition  the  hydn^raphic  operatiims  were  conducted 
by  Louis  Isidore  Duperry  (1786-1865)  who  in  1822  was  appointed 
to  the  command  of  the  "  CoquiUe,"  and  during  the  next  threfe 
years  carried  out  scientific  explotatiom  in  the  southern  Pacific 
and  along  the  coast  of  South  America.  For  three  years 
Freydnet  cruised  about,  visiting  Australia,  the  Marianne, 
Sandwich,  and  other  Padfic  islands.  South  America,  and  other 
places,  and,  notwithstanding  the  loss  of  the  "  Urania  "  cm  tlm 
Falkland  Islands  doling  the  return  voyage,  returned  to  France 
with  fine  coUectiofis  in  all  departments  of  natural  history,  and 
with  voluminons  notes  and  drawings  wMch  form  an  unportaat 
contribution  to  a  hnowledge  (rf  the  countries  vbtted.  The 
results  of  this  voyage  were  published  under  -Freydnet's  super- 
vision, wUfa.  tbe  title  of  Voyage  aiitour  du  monde  sttr  les  corvettes 
"I'Uranie"  ef  ■*  la  Physicienne"  in  1824-1844,  in  13  quarto 
volumes  and  4  folio  volumes  of  fine  plates  and  maps.  Freyciitet 
was  admitted  iitto  tbe  Academy  oi  Sciences  in  1825,  and  .was  one 
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«f  the  founders  of  tbe  Paris  Geograpliical  Society.  Be  died  at 
Fnyd^>  Oriteie,  o&.the  xSth  oi  August  X843. 

FRBTIA.  the  sister  oi  Fr^,  and  the  laoM  pronunent  goddess  in 
Northern  mythtAogy.  Her  character  seems  in  general  to  have 
resembled  Haloi  her  brother.  (See  TKVTomc  Peopxss,  ad  Jin.) 
■  FBSTTAO*  OBORG  WILHEU  FRIBDRIGH  (i78ft-iMiK 
Gnman  phil<dogist»  was  bwn  at  Lttn^nnrg  on  the  iQth  of 
September  1788.  After  attending  school  he  entered  the  univer- 
sity of  Gbttingen  as  a  studoit  of  philology  and  theology;  here 
from  181X  to  1813  he  acted  as  a  theological  tutor,  but  in  the  Latter 
year  accepted  an  appointment  as  sub-librarian  at  KSnigsberg. 
In  1815  be  becamea  chaplain  in  the  Prussian  amy,  and  in  that 
capacity  vi^ted  Paris.  On  the  proclamation  of  peace  be  resignod 
hia  cbaplaincy,  tnd  returned  to  his  researches  in  Arabic,  Persian 
bnd  Turkish,  studying  at  Paris  under  De  Sacy.  *n  1S19  he  was 
jftpojinted  to  the  jntrfessozahip  of  or^tal  languages  in  the  new 
UBLVer^  ct  Bouoi  uul  tlus  poat  he  continued  to iiold  until  his 
^leath  on  the  x6th:  of  November  i86z. 

Besides  a  compendium  of  Hdimr  nanuDar  (Sttn^aasle  Gram- 
moiik  der  hebr&tschen  Spradte,  1^35),  and  a  treatise  on  Arabic 
versification  {Darsteliung  d«r  arabischeu  Verskunst,  1830),  he  edited 
two  volumes  of  Arabic  songs  {Hamasae  carmina,  1828-1852)  and 
three  of  Arabic  proverbs  {Aralmm  prowrbia,  1838-1643).  But  his 
pcincipal  work  was  the  laborious  ana  praiseworthy  Lextcon  Arabico* 
tatmum  (Halle*  1830-1837),  an  abridgment  of  which  was  publidied 
in  1837. 

FRETTAGv  0U8TAT  (1816-1895),  German  novelist,  was  bora 
at  KreuEburg,  in  Silesia,  on  the  X3th  of  July  1816.  After  attend* 
ittg  the  gymnasium  at  (Ms,  he  studied  philolo^  at  the  uniTOrsities 
of  Brealau  and  Berlin,  and  fai  1838  tooJc  the  degeee  vidi  a  lemark* 
able  dinertaliim,  Ih  MHis  pcUtos  sceniate  apad  Cenmuws. 
In  1839  he  settled  at  Breslau,  as  Prinaiiactnt  in  Gennah 
language  and  Uleesto^  but  devoted  Ms  r»ibdpdl  attentiui  to 
writing  for  the  stage,  and  achieved  considerable  success  with 
the  comedy  Die  Brautfahi,  oder  Kunst  von  der  Rosen  (1844). 
Hub  was  foUow^  by  a  volume  of  unimportant  poems,  In 
Bredw  (1845)  and  the  dramas  Die  Valenime  (1846)  and  Graf 
Waldemar  (1647).  He  at  last  attained  a  pronunent  position 
1^  hii  cconedy,  Die  JoumtUsUn  (X853),  one  ctf  tiie  best  German 
comedies  <^  the  x^th  century.  In  1847  he  nugrated  to  Berlin, 
and  in  the  ft^owing  year  took  over,  in  conjunction  with 
Julian  Schmidt,  the  edit«»ship  of  Die  Gmabeten,  a  weekly 
joumal  winch,  founded  in  1841,  now  became  the  leading  organ  of 
Gennan  and  Austrian  libnaHsm.  Freytag  hdped  to  conduct  it 
until  j86i,  and  again  from  1867  till  1870,  when  for  a  shcnt  time 
he  editSed  a  new  periodical,  Im  neuen  JtMch.  His  literary  fame 
was  made  universal  by  the  publication  in  1855  of  his  novel, 
SffCiMidHadm,  which  was  traiulated  into  almost  all  the  languages 
of  Europe.  It  was  certainly  tbe  best  German  novel  of  its  day, 
iinprea^ve  by  its  sturdy  but  unexaggerated  realism,  and  in  many 
parts  highly  humorous.  Its  main  purpose  is  the  recommendation 
of  the  German  middle  class  ad  the  soundest  element  in  the  nation, 
but  it  also  has  a  more  directly  patriotic  intention  in  the  contrast 
whidL  it  draws  between  the  homdy  virtues  of  the  Teuton  and  the 
sbtftleaaness  of  the  Pole  and  the  xapadty  of  the  Jew.  As  a 
Silesian,  Freytag  had  no  great  love  for  his  Slavonic  neighbours, 
and  b^ig  a  native  of  a  province  irtiich  owed  everything  to 
Prussia,  he  was  naturally  an  earnest  champion  of  Prussian 
hegemony  over  Germany.  His  powerful  advocacy  of  this  idea 
in  his  Greiaboim  gained  Mm  the  friendship  of  the  duke  of  Saze- 
Coburg-Gotha,  whose  neighbour  he  had  become,  on  acquiring  the 
estate  of  Siebleben  near  Gotha.  At  the  duke's  request  Freytag 
was  attached  to  the  staff  of  the  crown  prince  of  Prus^  in  the 
campaign  of  X870,  and  was  present  at  the  battles  of  WOrth  and 
Sedan.  B^ore  this  he  had  published  another  novel,Z>te  verlorene 
Handsekrift  (X864),  in  which  he  endeavoored  to  do  for  German 
univcnity  life  what  in  Sell  tmd  Hahen  he  had  done  forounmercial 
life.  13ie  hero  is  a  young  German  professor,  who  is  so  wrapt  up 
in  hb  search  far  a  manuscript  by  Tacitus  that  he  is  obUvious 
to  an  impending  tragedy  in  his  domestic  life.  Hie  book  was, 
faowenrer,  less  succes^ul  than  its  predecessor.  Between  1859  and 
1867  Freytag  pubUsfaed  in  five  volumes  Bilder  aus  der  deutschen 
Vergfii^ailieitt  a  most  valuable  work  on  popular  lines,  illustrating 


the  history  and  manners  of  Germany.  In  1873  he  ^Nsa*  a 
work  with  a  similar  patriotic  purpose,  Die  Ahnen,  a  aeries  of 
historical  romances  in  ^bich  he  unfolds  the  history  <>f  a  O^inw 
family  from  the  eaijiest  times  to  the  middle  of  the  X9th  c^tuzy. 
The  series  comprises  the  f  (blowing  novels,  none  of  which,  however, 
reacbea  the  level  of  Freytag's«adier  books,  (i)  Ingp  mid  Inya- 
ban  <i873),  (s)  Das  Nest  der  Zaunkdnige  (1874)*  (3)  Die  Briider 
vom  deuischen  House  (r875),  (4)  Marcus  K^ig  (1876),  (5)  Die 
Gesckwister  (1878),  and  (6)  in  conclusion,  einer-  kl^nen  Stadt 
(1880).  Among  Freytag's  other  works  may  be  noticed  Die 
Tecknik  des  Dramas  (1863);  an  excellent  biography  of  the  Baden 
statesman  JC^i  JjTD/Ay  (1869);  an  autobiograi^y  (Erinnerungfin 
aus  meinen  Lebett,  1887);  his  GesammeUe  Aufsd/ze^  chiefly 
reprinted  from  ihfi.(ketHAoten  .(1888);  Der  Krmprina  und  die 
deutsche  KaiSerkrone;  SHtmenmgsbmUr  (e889>.  ,£[e  died  at 
Wiesbaden  on  tbe  30U1  fif  A[»il  1895. 

Freytiw's  Gesammdte  Werke  were  publtah6d  in  ^  >fob.  at  Leipzig 
(1886-1888);  his  Krn»isdUe.<4u/s<itt0  have  been  edited  by  E.Elster, 
3  vols.  (Leipzig,  1^1-1903).  On  Freytag's  life  see,  besides  his 
autobi<^Taphy  mentioned  above,  the  lives  by  C.  Alberti  (Leiprig, 
1890)  and  F.  Seikf  (Leipzig,  1898). 

FRIAR  (from  the  Lat.  f rater,  through  the  Fr.  Jfire),  the 
English  generic  name  for  toembeis'  of  the  mendicant  regions 
orders.  Formerly  it  was  the  title  given  to  indivMual  members 
of  these  oidets,  as  Friar  Laurence  (b  Romeo  and  Ji^efy,  but  this 
is  not  now  cObunon.  In  England  the  cldef  orders  M  friars  wert 
distinguldied  by  the  colour  <rf  their  habit:  thus  the  Frandscaj^ 
or  Minors  were  the  Grey  Friars;  the  Dominicans  or  Preadiers 
were  the  Black  Friars  (from  their  black  mantle  over  a  white 
habit),  and  the  Carmelites  were  the  White  Friars  (from  their 
white  mantle  ovtir  a  brown  habit):  these,  together  with  the 
Austin  Friars  or  Hermits,  formed  the  four  great  mehfici^ 
orders — Chauccr*s  "  afle  the  ordrcs  foure;"  Besides  the  four 
great  orders  of  friars,  the  Trinitarians  {q.v.),  though  really 
canons,  were  in  England  called  Trinity  Friars  or  Red  Ftiars;  the 
Crutched  or  Crossi»i  Friars  weTO  often  identified  with  them,  but 
were  really  a  distinct  otder;  there  were  also  a  number  of 'lesser 
orders  of  friars,  many  of  whidi  were  suppressed  by  the  secomi 
council  of  Lyons  in  1274.  Detai3ed  information  on  these  orders 
and  on  th^  poation  in  England  is  given  in  separate  artfdes. 
The  difference  between  friars  and  monks  is  explained  in  article 
MoNASTicisu.  Though  the  usage  is  not  accurate,  friars,  and  also 
canons  regular,  are  often  spoken  of  as  monks  and  included  among 
the  monastic  orders. 

See  Fr.  Cuthbert,  TTu  Friars  and  Ttmo  Hiey  came  to  England, 
pp.  11-32  (1903);  also  F.  A.  Gasquet,  English  MonasUc  Life,  pp.  334' 
349  (1904),  where  special  informatioa  on  afl  the  English  friars  is 
coveniently  brought  together.  (E-  C.  B.) 

FRIBOURO  [Ger.  Freiburg,  one  of  the  Swiss  Cantons,  in 
the  western  portion  of  the  country,  and  Caking  its  name  from 
the  town  around  which  the  various  districts  that  compose  it 
gradually  gathered.  Its  area  is  646  3  aq.  m.,  of  which  568  sq.  m, 
are  classed  as  "  productive  "  (forests  covering  1 19  sq.  m.  and 
vineyards  '8  aq.  m.);  it  bmsts  of  no  glaciers  or  eternal  snow. 
It  is  a  hilly,  not  monntainous,  region,  the  highest  summits  {ci 
which  the  Vanil  N<»r,  7858  ft.,  is  the  loftiett)  lisii^in  the  Gruy^ 
district  at  its  9outh-«astem  ^tremity,  the  best  known  being 
probably  the  MoUson  (6583  ft.)  and  tbe  Berra  (5653  ft.).  But 
it  is  the  heart  of  pastoral  Switzeriand,  is  famed  for  its  cheese  and 
cattle,  and  is  the  original  home  of  the  "  Ram  des  Vaches'*  the 
melody  by  which  the  herdsmen  call  their  cattle  home  at  milking 
time.  It  is  watered  by  the  Sarine  or  Saane  river  (with  its  tribu- 
taries the  Singine  or  Sense  and  the  Glflne)  that  flows  through  the 
canton  from  north  to  south,  and  traverses  its  capital  town. 
The  upper  course  of  the  Broye  (like  the  Sarine,  a  tributary  ot 
the  Au)  and  that  of  the  Vev^ae  (flowing  to  the  Lake  of  Geneva) 
are  in  the  southern  portion  of  the  canton.  A  small  share  of  the 
lakes  of  Neuch&td  and  of  Mwat  bdonga  to  the  canttm,  whereiB 
the  largest  sheet  ot  water  is  the  Lac  Noir  or  Schwaizsee.  A 
sulphur  spring  rises  near  the  last-named  lake,  and  there  are  other 
such  springs  in  the  canton  at  Montbarry  and  at  Bonn,  near  the 
capital.  There  are  about  150  m.  of  railways  in  the  canton,  the 
main  line  from  Lausanne  to  Bern  past  Fribourg  running,  through 
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It;  there'an  also  fines  fxota  Vnbtlti^  to  Uena  and  to  Sstavajper, 
Arhile  from  Rwmouk  (on  tJbemaUiHae)  ii'UDenuift'to.B«iQtf>  snd 
in  1904  -wss  extended  to  GeaMn^  cs  Sauien  near  iht  head  <)f  the 
Sarine  <»  Saane  vaDeyi  The  popuUtiMi  of  the  canton  amoUAtod 
in  1900  to  137,951  sovlSy  of  whom  108,440  Wero  Romanists, 
19,305  Protestants,  and  167  Jews.  The  canton  is  on  the  linguistic 
fnmtier  in  Switzerland,  the  line  of  division  mnmag  neaily  due 
ttorth  and  south  through  and  even  right  through  its  capital, 
in  1900  there  wece  78,353  French-speaking  inhabitants^  and 
381,738  Gennan-speakingr  the  latter  being  found  diiefly  in  the 
noiidk-western  (Mont  region)  aadsotrth-eBstem  (Singine  vdley) 
portioiis,  as  Vf^  as  in  the  iqiper  valley  of  the  Jogne  or  Jann  in 
tht  SGU^-eflst  Besides  the  capital,  Fribonrg.  <9.n.)»  the  oni^ 
towns  <ii  any  importance  are  Bulle  (3330  iidiat^anta),  'Ch&td 
St  Denis  (2509  ihbabitants),  Morat  (q.v.)  or  Murten  (2263  in- 
habitants), Romont  (2110  inhabitants),  and  Estavayer  :le  Lac 
cffSt&ffii  am  See  (r636  inhabitants). 

The  canton  is  pre>«minently  a  pastoral  and  agricultural 
region,  tobacco,  cheese  and  timber  being .  its  chief  product. 
Its  indostries  are  companitivety  few:  straw-plaitipg^  watclt- 
making  (Semsaies),pflper-makkig  (Mjeiriy),lime-kil]is,aiid,  above 
all,  the  huge  Cailler  chocolate  factory  at  Broc.  It  forms  part 
of  the  diocese  of  Lausanne  and  Geneva,  the  bishop  hvii^  since 
3663  at  Fribouzg.  It  is  a  stnaighold  of  the  Romanists,  aad  still 
contains  many  mottastedea  and  nuKDerin^  such  as  tl|e  Carthusian 
monks  At  Valsainte,  and  the  Cistercian  nuns  at  La  Fille  Bieu 
and  at  Maigrauge.  The  canton  is  dinded  into  7  aidmimBtratLve 
districts,  and  contains  383  communes.  It  smds  a  members 
.(named  by  the  cantonal  legialatore)  to  the  Federal  SUhUeraih, 
and  6  members  to  the  Federal  Xationalrath.  The  cantonkl 
constitution  has  scarcely  been  altered  sinCe  1857,  and  is  remark- 
able .as  containing  none  of  the  modern  devices  (referendum, 
initiative,  proportioital  repriesentatioh)  save  the  right  ai  "  initiah 
tive  enioyed  by  6006  citizens  to  datm  the  revision  of  the 
cantonal  constitutioiL  The  ezecntm  council  ttf  '7  members  is 
named  for  5  years  by  the  cantonal  legislature,  vriddi  consists 
of  nutebcrs  (holding  office  for  s  ^rears)  dccted  in  the  pn^rtion 
^  one  to  every  izdo  (or  fraction  ova:  Soo)  of  the  pc^ndstioii.  - 

(W.  A.  B.  C.) 

FRIBOURO  [Go.  Frnbtirg],  the  capital  of  the  Swiss  canton 
of  that  name.  It  is  bmlt  almost  entirely  on  the  left  bank  of  the 
Sarine,  the  oldest  bit:  (the  Bomrg)  of  the  town  being  ]U3t  above 
the  river  bank,  flanked  by  the  Neuveville  and  Auge  quarters, 
these  last  (with  the  f  lanche  quarter  on  the  ri^t  bank  of  the 
river)  forming  the  ViUe  Basse.  On  the  steeply  rising  ground 
to  the  west  of  the  Bourg  is  the  Quartier  des  Places,  beyond 
iriach,  to  the  west  and  south-west,  is  the  still  newer  P^lles 
quarter,  where  axe  the  railway  stat&m  and  the  new  University; 
all  these  (with  the  Bouig)  constitutfaiff  the  VUU  HavU.  In 
1900  the  population  of  the  town  was  15,794,  of  whom  r3,27o 
were  Romanists  and  109  Jews,  while  9701  were  Frendi-speaking, 
■nd  5595  German-speaking,  these  last  being  mainly  in  the  ViUe 
Basse.  Its  linguistic  history  is  carious.  Founded  as  a  German 
town,  the  Frendi  tongue  became  the  official  language  daring  the 
greater  part  of  the  r4th  and  isth  centuries,  but  when  it  joined 
the  Swiss  Confederation  in  1481  the  German  influence  came  to 
the  fore,  and  German  was  thet^Gdal  lar^uagc  from  3483  to  1798, 
becoming  thus  associated  with  the  rule  of  the  patridans.  From 
1798  to  1814,  and  again  from  1830  onwards,  French  |Mevailed, 
as  at  present,  though  the  new  Uidvosity  is  a  centre  of  (krman 
influence. 

Fribouig  is  on  the  msin  line  of  railway  from  Bern  (so  mO  to 
Lausanne  (4r  m.).  The  principal  building  in  the  town  is  the 
coH^jate  drarch  of  St  Nicjiolas,  of  which  the  nave  dates  from  the 
i3th-]4th  centuries,  while  the  choir  was  rebuilt  in  the  17th 
century.  It  is  a  fine  building,  remarkable  in  itself,  as  well  as 
fM  its  lofty,  late  rsth  century,  bell-tower  (249  ft.  high),  with  a 
fine  peal  of  bells;  its  famous  organ  was  built  between  1824  and 
1834  by  Aloys  Mooser  (a  native  of  the  town),  has  7800  pipes, 
and  is  played  daily  in  summer  for  the  edification  of  tourists. 
The  numerous  monasteries  in  and  around  the  town,  its  old- 
'  fashioned  aspect,  its  steep  and  narrow  streets,  give  it  a  most 


stJdk&w  appeaiuiee.  One  the  most  conqdciious  buildings  in 
^  town  is  the  college  of  St  Michael,  while  in  front  of  the  i^tfa 
ceMury  town  bidl  is  an  ancient  lime  tree  stated  (but  this  is  vc^ 
doubtfitl)  to  have  beea  planted  on  the  day  of  the  victory  of  Mprat 
0une  92,  i4?6)*  In  the  Lyc^  is  the  Cantonal  Museum  of  Fine 
Arts,  wherein,  besides  many  interesting  objects,  is  the  collection 
of  paintings  and  statuary  bequeathed  to  the  town  in  3879  by 
Duchess  Adela  Colonna  (a  member  of  the  d'Affry  family  of 
Fribouig,  by  whom  many  were  eiecuted  under  the  name  of 
"  Marcellou"  The  deep  tamne  of  the  Sarine  is  crossed  by  a  veiy 
fine  suspoiajUm  tnidge,  constructed  1833-^x834  by  M.  Chaley, 
<rf  Lyons,  which  is  r  67  ft.  above  the  Sarijae,  baa  a  span  of  808  fu, 
aad  QCfuists  «C  6  huge  cables  oonpossd  9f.3394  ttrsads.  A 
loftia-  snspcnsion  Imdge  is  thrown  ov«r  the  Gotteron  stream 
just  befoce  it  joins  the  Sarine:  it  is  590  ft.  long  and  b4:6  ft-  in 
height,  and  was  built  in  1840.  About  3  m.  north  of  the  .  town 
is  Hie  ip%at  railway  vtadu(±  or  girder  bridge  of  Grandfey,.coa- 
structed  in  1862  (1093  ft,  in  length,  349  ft.  high)  at  a  cost  of 
a\  million  francs.  Immediately  above  the  town  a  vast  dam 
(591  ft.  long)  was  constracted  across  the  Sarine  by  the  engineer 
Rittor  in  1870-1873,  the  fall  thus  obtained  yielding  a  w&tcr- 
power  of  :t6oo  to  4000  horSe^wer,.and  fuming  asheet  of  water 
known  as  the  Lac  de  F^lles.  A  motive  force  el  600'hons- 
power,  secured  bx  turl^nts  m  the  stream,  is  oeoveyed  to  the 
plateau  of  F^rolles  by  "  teloflynamic  "  caUes  iA  ajko  it  in 
length,  lev  whose  passage  a  tunnel  baa  been  pierced  in  the  reck. 
On  the  P&iAes  pkiteauis  the  InCenatiohid  Catb(^  University 
founded  in  rSSg.  '       ■  . 

History. — In  11 78  the  foundation  of  the  bown  (meant  to  hold 
in  check  the  turbulent  nobles  of  the  neighbourhood)  was  .  com- 
ideted  by  Berchthotd  IV.;  duke  of  ZBhringen,  whose  father  Conrad 
bad  founded  FrelbUrg  in  Breisgau  in  11 20,  and  whose  son^ 
Berchtbold  V.^  was  to  found  Bern  in  119I.  The  sp6t  was  chosen 
for  purposes  (k  military  defence,  and  was  situated  in  the  UMbtr 
Idni' at  waste  land  between  Alamannlan  and  Buxgun^ah 
territo^.  He  granted  It  many  privileges,  modelled  oh 'the 
charters  of  Cologne  and  <d  Freiburg  in  Bre^jgau,  though  the  d^t 
eiistirtg  chmtor.of  the  town  dates  fai»n  1849.  ■  On  the  extinction 
of  the  male  line  of  the  Zfihringen  dynasty,'in  1218,  their  lands 
passed  to  Aima,  the  sister  of  .the  last  duke  and  wife  Of  0»mt 
Ukich  of  Kyburg.  That  house  kept  Fviboung  till  it  too  becaSne 
extinct,  in  1264,  in  the  male  line.  Anne,  the  heiress,  married 
about  1273  Eberhard,  count  cME  Habsburg-Laufenhurg,  who  sold 
Fribonrg  in  1277  for  3000  marks  t6  his  cousin  Rudolf ,  the  head 
of  the  house  of  HabdDurg  as  wdl  as  emperor.  The  town  had  to 
fight  many  a  hard  battle  for  its  existence  against  Bem-and  the 
count  of  Sav<^,  espedally  betme&  i448  and  1452.  Abandoned 
by  Uw  HahsbuigSf  and  desirous  of  escaping  from*  the  increasing 
power  of  Bem^  Fkibomg  in  145^  finally  sulnuittcd  to  the  eoimt 
qI  Savoy,  to  whianiit  hadbccome  indebted  for  vast  sums  of  money. 
Yet,  despite  all  iU  difficulties,  It  was  in  the  first  half  of  the  15^1 
century  that  Fribourg  exported  much  leather  and  cloth  to  France, 
Italy  and  Venice,  as  many  as  10,000  to  20^600  bales  of  cloth  bdng 
stamped  with  the  seal  of  the  town.  When  Yolande,  dowagra 
duchess  of  Savoy,  entered  into  an  alliance  with  Charles  the  ficdd, 
duke  of  Burgundy,  Fribourg  joined  Bern,  and  helped  to  gaiaithe 
victories  of  Grandson  and  of  Morat  (1476). 

In  1477  the  town  was  finally  freed  from  the  rule  of  Savoy, 
while  in  1481  (with  Soleure)  it  became  a  member  of  the  Swiss 
Confederation,  largely,  it  is  said,  through  the  influence  (rf  the 
holy  man,  Bruder  Klaua  (Niklaus  V(»t  dcr  FSfte).  In  1:475 
the  town  bad  taken  nieas  and  Arcoatdel  from  Savoy,  and  in 
1536  won  from  Vaud  much  territory,  including  Rmnottt,  Rue, 
Ch&tel  St  Denis,  Estavayor,  St  Aubm  (by  these  two  conquests  its 
dominion  reached  the  Lake  of  Neuch&tel),  as  well  as  Vuissens  and 
'Sur^nerre,  which  still  form  outlying  pc»tiotts  (i^ysically  within 
the  canton  of  Vaud)  of  its  territory,  while  in  1537  it  took  Bulle 
from  the  bishop  of  Lausanne.  In  150S-1504  the  lordship  of 
Bellegarde  <x  Jaun  was  bought,  while  in  1555  it  acquired  (jointly 
with  Bern)  the  lands  of  the  last  count  of  the  Gniy^e,  and  thus 
obtained  the  rich  district  of  that  name.  From  Z475  it  ruled 
(wiUi  Bern)  the  bailiwicks  of  Morat,  Grandson,  Ortie  and 
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EcbuUens,  juM  tbktfn  from  Savoy,  but  in'  17^  Mont  Waft  IncbN 
poMited  with  (finally  annexed  in  i8'i4)  thi  canton  of  Fribourg, 
the  other  bailiwicks  being  then  given  to  the  canton  of  Uttran 
(later  of  Vaud).  In  the  i6th  century  the  original  democratic 
government  gradually  gave  place  to  tbt  oligsut:hy  of  the  patrldan 
families.  Though  this  government  caused  much  discontent 
it  conthiued  till  it  was  overthnmn  on  the  Frendi  occupation  of 
1798- 

From  1863  (Act  of  Mediation)  to  1814,  Friboutg  was  one  of 
the  six  cantons  of  the  Swiss  Confederation.  But,  on  the  fall  of 
the  new  rlgime>  in  1814,  the  dd  patrician  role  was  partly  restored, 
as  ro8  M  the  144  scats  in  the  cantuud  legislature  were  assigned  to 
faembm  of  the  patridan  fusffies.  In  1831  the  Radicals  gained 
the  power  and  secured  the  adoptkm  of  a  more  liberaJI  conttitutloD. 
In  1B46  Fribourg  (where  the  Conservatives  had  r^ained  power 
in- 1857)  joined  the  Stnderbmd  and,'  in  1847,  saw  the  Federal 
troops  before  its  walls,  and  had  to  surrender  to  them.  The 
RaiUcals  now  Cante  back  to  power,  and  again  revised  the  cantonal 
CDUstltation  in  a  libeml  sense.  The  Cstb6Uc  and  Conservative 
party  made  «everal  attempts  to  recorer  their  supremacy,  but 
tlieir  chi^  were  driven  mto  exile.  In  1856  the  Conservatives 
regained  the  upper  hand  at  the  general  cantonal  election,  secured 
the  adoption  in  1857  of  a  new  cantonal  constitution,  and  have 
ever  since  maintained  their  rule^  whidi  some  dub  "  clerical/' 
while  othrn  describe  it  as  "  anti-radical." 

AVTAOKntK&.^AreMus  d*  kt  SoeiitS  ^hislo^  At  Canton  de 
F,,  from  1850:  F.  Buomberger,  ffeadlkerungs-  u.  VtrmSieHSMtatiHik 
in  d.  Stadt  u.  Landscha/i  F.  um  die  Mitle  d.  is  ten  Jahrhunderts  (Bern, 
1900);,  A.  Daguet,  H^Ufire  de  la  vUU^  et  de  la  seipteurie  de  F.,  to 
1481  iCFribourg;,  1889);  A.  DelKon',  Dictionnaire  histonqw  et 
sMistiqw  dts  Saroissu  eatfudiaun  du  Ci.  de  F.  {12  vok.,  Pribou^, 
i884-*i903);  Freibwgtr  GesckicldsblAtter,  from  1894;  Fr^otirt 
aitistimu  C^ne  ^tes).  from  1890;  E.  Heyck,  GescMcMe  der  Henoge 
von  ZShringen  (Frdbui^  t.  Br.,  1891);  F.  Kuenlin,  Der  K.  Freiburg  ■ 
{St  Gall  and  Bern,  1834);  Memorial  de  F.  (6  voU.,  1854-1850); 
kecueil  diplomatique  du  Cant,  de  P.  (original  documents)  (8  vou., 
FribouiK,  I830-1877);  F.  E.  Welti,  Beitri^  sur  Geachkhte  des 
Qheren  Sladireckte^  von  Freiburg  im  UechUand  ^Bem,  1908) ;  J.  Zemp, 
VArt  de  la  ville  de  Fribourg  du  tnoyen  dee  (Fribourg,  1905);  J. 
Zitiimerii,  Die  deittgek'framdtiscke  Sprachgrenu  in  d.  Sekwet* 
{BaaA  and  Geneva,  1605),  vol.  ii.,  pp.  72  aeq.;  Let  Aipes  MbouT' 
geoises  (Lausaane.  1908}.  (W.A-B.C) 

nUCnON  (frooB  LmX.  fricarA,  to  rub),  in  physical  and  mechani- 
cal science,  the  term  given  to  the  resistance  which  every  material ; 
surface  presents  to  the  sliding  of  any  other  such  surface  upon  it. 
This  resistance  is  due  to  the  roughness  of  the  surfaces;  the 
minute  projections  upon  each  enter  more  or  less  into  the  minute 
depressiwiB  oh  the  other,  and  when  motion  oodurs  these  rou^- 
aesses  must  either  be  worn  off,  or  conthiually  lifted  out  of  the 
hollows  into  which  they  have  fallen,  or  both,  the  resistance  to , 
'  motion  being  in  ekhec  case  quite  perc^tSite  and  measurable. 
-  FMctJon  is  preferably  qioken  otaa**  resistaiUce  "  tbtber  than 
"  force,"  for  a  reason  exactly  the  same  as  that  wUch  induce 
ua  to  treat  stress  rather  aa  molecular  resistance  (to  change  of 
fomi)  than  as  force,  and  which  may  be  stated  thus:  although 
friction  can  be  utiliced  as  a  moving  f wee  at  wiU,  and  is  continually 
so  used,  yet  it  cannot  be  a  primary  moving  force;  it  can  transmit 
or  modify  motion  already  existing,  but  cannot  in  the  first  instance 
cause  it.  For  this  some  external  ftuve,  not  friction,  is  required. 
The  analogy  with  stress  appears  complete;  the  motion  of  the 
diiving  link  "  of  a  machine  is  communicated  to  all  the  other 
parts,  nuMl^ed  car  toichanged  as  the  case  may  be,  by  the  stresses 
in  those  parts;  but  the  actual  setting  in  motion  of  the  driving 
link  itdelf  cannot  oome  about  by  stress,  but  most  have  for  its 
prodnction  force  obtained  directly  from  the  ezped^tnre  of  some 
form  of  energy.  It  is  important,  however,  that  the  use  of  the 
term  "  lesutance  "  should  not  be  allowed  to  mislead.  Friction 
resists  the  motion  oi  one  surface  upcm  another,  but  it  may  and 
frequently  does  confer  the  motion  the  one  upon  the  other,  and' 
In  this  ¥ray  causes,  instead  of  resists,  the  motion  o£  the  latter. 
This  may  be  made  more  dear,  perhaps,  by  an  illustration. 
Su^^xee  we  have  a  leather  strap  A  jMssing  over  a  fixed  cylindrical 
drum  B,  and  let  a  pulling  force  or  effort  be  applied  to  the  strap. 
The  force  appHed  to  A  can  act  on  B  only  at  the  surfaces  of  contact 
between  thmi.  There  it  beodmcs  aaeffort  tending  either  to  move 


A  upon  B;or  tosKWe  tlk  bodtf-B  iiidf,  anrtordtng  to  tkefiUmal 
eolations.  In  the  absence  of'  friction  it  would  aunpfy  caoke  A 
to  sBde  on  B,  so  Uiat  we  may  call  it  ui  effort  tendins  -to  nafce 

A  ^ide  on  B.  The  frictiim  is  the  resistance  offered  by  Um-  surface 
of  B  to  any  such  motion.  But  the  value  of  this  resistance  is  not 
in  any  way  a  function  of  the  efiwt  itself, — it  d^ieuds  chieffy 
upon  the  pressure  normal  to  the  surfaces  and  tiie  nature  of  the 
surfaces.  It  may  therefore  be  either  -less  or  greater  tiiau  the 
effort.  If  less,  A  slides  ova*  B,  the  rate  of  motion  being  detcrt 
mined  by  the  excess  of  the'^ort  over  the  resistanoe  (friction). 
But  if  the  latter  be  greyer  no- sliding  can  occur,  A  cannott 
under  the  actionoftlwsi^ipOBedforoe,  move  vqxmB.  Theefiinrt 
between  tte  suijEaoes  edsts,  howevto,  taactfy  aa  bef6xe,'-'-«nd 
H  must.now  tend  to  cause  the  nlotion-irf  B^  But  the  body  B'is 
fixed, — or,  in  other  words,  we  suppose  its  remstance  tomotiui 
greater  than  any  effort  which  can  tend  to  move  it, — Whence  no 
motion  takes  place.  It  must  be  specially  noticed,  however, 
that  it  is  not  the  friction,  between  A  and  B  that  has  prevented 
motion,  this  only  prevented  A  moving  on  B. — it  is  the  force 
which  keeps  B  stationary,  whatever  that  may  be,  ^riiidi  has 
finally  prevented  any  motion  taking  place,  lids  can  be  easily 
seeu.  Suppose  B  not  to  be  fixed,  but  to  be  capaUe  (rf  SKivutg 
against  some  third  body  C  (which  might,  e.g.,  contain  Qdindrical 
bearing,  if  B  were  a  drum  with  its  shaft),  hseU  fiud,— and 
furth^,  suppose  Che  frictumal  resistance  between  B  and  C  to 
be  the  only  xeastanoe  to  8*8  motion.  'Then  if  this  be  lesa  than 
the  efioit  of  A  upon  B,  as  it  of  oouise  may  be,  tlus  ^ort  will  cause 
the  motion  of  fi.  Thus  friction  causes  motion,  for  had  theile 
been  no  friddonal  resistance  betwfaen  the  surfaces  of  A  and  of  B, 
the  latter  body  would  have  remained  ^tionary,  and  A  only 
would  have  moved.  In  the  case  supposed,  therefore,  the  friction 
between  A  and  B  a  necessary  condidon  of  B  reoiiying  any 
motion  from  the  external  force  applied  to  A. 

Without  entering  here  on  the  mathematical  treatment  'of 
the  subject  of  friction,  some  general  conclusions  may  be  pointed 
out  which  have  been  arrived  at  as  the  results  of  experiment. 
The  "laws"  first  enunciated  by  C.  A.  Coulomb  (x78x),  and  after- 
wards OMlfixmed  by  A.  J.  Morin  (1830-1854),  have  been  fbund  to 
hold  good  within  very  wide  lunits.  These  are:  (z)  that  the  fric- 
tion is  prv^rtional  to  Uie  normal  pressure  betweai  the  suHaces 
of  contact,  and  therefore  independent  of  the  azeaof  those  suifaces^ 
and  (2)  that  it  is  independent  of  the  velocity  with  which  the 
surfaces  slide  one  on  the  other.  For  many  practical  purposes 
these  statements  are  sufficiently  accurate,  and  they  do  in  fact 
sensibly  represent  the  results  of  e^riment  for  the  pressures 
and  at  the  velocities  most  commonly  occtcrring.  Assiuning  the 
correctness  of  these,  friction  is  generally  measured  in  ttnus 
simply  of  the  total  pressure  between  the  surfaces,  by  raultqilyiqg 
it  by  a  "  coefficient  of  friction  "  dqtendlng  on  the  matoial  of 
tht  suifaces  and  their  state  aa  to  smoothness  and  lubrication. 
But  beyond  certain  limits  the  "  laws  "  stated  are  certainly 
mcorrect,  and  are  to  be  r^arded  as  mere  practical  mlea,  of 
extensive  applicatioa  certainly,  but  without  any  pretension  to 
be  looked  at  as  really  general  laws.  Both  at  very  high  and  very 
low  pressures  the  coeffident  of  friction  is  affected  by  the  intensity 
of  pressure,  and,  just  as  with  velocity,  it  can  only  be  regarded 
as  independent  <tf  the  intensity  and  proportional  simply  to  the 
total  load  within  more  or  lessdefiiute  limits. 

Coulomb  pointed  out  long  ago  that  the  resistance  of  a  body 
to  be  set  in  motion  was  in  many  cases  much  greater  than  the 
resistance  which  it  offered  to  continued  motion;  and  since  his 
time  writera  have  always  distinguished  the  "  frictim  of  rest," 
<x  static  fricticm,  frota  the  "faction  of  motion,"  w.klastk 
frictiim.  He  showed  also  that  the  value  ai  the  former  dc^pended 
often  both  upon  the  intensity  of  the  pressure  and  upon  the 
length  of  time  during  which  contact  had  lasted,  both  of  which 
facts  quite  agree  with  what  we  should  expect  from  our  know- 
ledge of  the  physical  nature,  already  mentioned,  of  the  causes 
of  ffiction.  It  seems  not  unreasonable  to  expect  that  the 
influence  of  time  upon  friction  should  show  itself  in  a  d^parison 
of  very  slow  with  very  rapid  motion,  as  well  as  in  a  comparison 
o£  starting  (f.e.  motion  aftw:a  long  time  of  nest)  with  continued 
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notion.  That  the  fi^ctioo  at  the  higher  vdodHeiioMnn^ 
englaq^jng  pmctjce  ia  mack  ian  than  at'  ceouiHih  vdodtaa 
has  beat  ihowd  fay  leven^  modem  «xptiin»«nta,  anch  aa  tbofea 
of  Sir  Doo|^  Gallon  (sec  lUpsrt  3rit.  Asata,  jSjA,  ftod  JVoc. 
bisk  Meek.  Bitg^  1 978,  onfehe  iacticn  beftiireta  braWblocks 
and  wbeds,  and  between  wfaeeb  and  nib.  But  no  incftaae  in 
the  coelCdwit  of  iriction  fa«d  be^n  detected  at  slov  atweda* 
until  the  eiperinienta  of  .Pfof.  Flceniing  Jenk^n  (J'kiL  Trams., 
1877,  pt.  3)  showed  coachuively.  that  at  extremdy  low  vdockiei 
(tbe  knreat  meaauied  waa  about  'Oooa  ft.  per  aecmd)  thaw  ia  a 
sensible  increase  of  fnctiaDal  raiiiiance  in  many  cases,  most 
notably  in  those  in  wbkfa  tbeie  is  the  mo^  ma^ed  difference 
betlreen  tbe  frfctSoB  of  rest. and  that  of  motion.  These  expcti* 
meats  dietinctty  point  to  the  cmdiwion,  altboui^  without 
abaoluteiy  piDTingiit^  that  in  irock  oases  the  oo^tetent  d  kinetic 
f  rictioD  gcadadl^  iDcreases  as  the  'Vdodty  becomes  eztremdy 
smdl,  ajnd  passes  without  diaomtbiuity  into  that  of  static 
IrictioiL  ^  -  (A.  B.  W.  K.;  W.  E.  D.) 

nUDAT  (A.S.  frite'-diBg,  fr.  /rigev  gen.  of  frigUf  love,  or  tbe 
goddess  of  love*-Uie  Norse  Ft^g^-Hfae  dagt  day;  cf.  Icdandic 
ftjddag^j  O.H.  Qer.  Jriaia^,  ffi^^S^  mod.'  Gei.  Preitag)^ 
tbe  sixth  day  of  the  week,  eorre^Mjaiidjng  to  the  Bomsn  Dies 
Vmens,  tbe  French  Vendredi  and  Italian  Vmerdi.  The  ill-ludc 
associated  with  tbe  day  qadotUvtedly  ante  froin  its  connezioa 
with  the'  Crueifii^on;  for  '  the '  abdeiit  Scjmtortvian  peoples 
sqptfded  it  as  tbe  faidEiwt  day  d  the  weik.  -By  the  Wertem 
aad  Eartem  Cbozdies  the  Fiidsys  throogfaoot  the  year,  exe^ 
vImsi  Chiistms  isfls  o»  tfaat  day,  fame,  ever  beea  ofaaoved  as 
days  ol  fast  in  memory  ot  the  FaasiOB.  The  specU  day  on 
wbldi  the  Passkm  of  CSirist  is  annuafly  oonuoAnorAted:  is 
known  as  Good  Friday  (.g.v.).  -  Acoowfing  to  Mabomznedan 
tra<tit!on,  Friday,  which  ia  tbe  Moslem  Sabbath,  was  the  day  on 
which  Adam  was  created,  entered  Paradise  and  was  eipdled, 
and  it  waft  the  day  of  bis  repcmanae,  .tbe  day  of  his  death,  and 
will'be  the  Bay  of  ResurrectKiOi 

VRIEDBIR6,  tbe  name  of  two  towns  in  Germany. 

I.  A  small  town  in  Upper  Bavuia,  with  an  old  castl^  knowA 
mainly  as  the  scene  of  Moreau's  victoty  at  tbe  a4th  of  August 
x796'oTer  the- Austrians. 

'  3.  FxitDnao  jx  dbk  Wbitemv,  in  the  grand  dudiy  ti 
Hease-Darmst^t,  00  an  igninrnm  cdwve  tbe  Usa,  14  m.  N.  of 
Fraakfott-ou-Mafai,  on  the  railway  to  Casid  and  at  Uie  junetisa 

a  line  to  Hanau.  Pop.  (1905)  7702.  It  is  a  picturesque 
town,stfflsmTGun(kdbyoldTreUsaDd  towers,  and  contains  many 
medieval  buildings,  of  *hicb  the  beautiful  Gothic  town  church 
(Evangelical)  and  the  old  castle  are  especially  noteworthy. 
The  grand-ducal  palace  has  a  beautiful  garden.  Tbe  schools 
i&diude  technical  and  agricultural  academies  and  a  teachers' 
seminary.  It  has  manufacturea  of  sugar,  i^oves  and  leather, 
aad  breweries.  Friedberg  is  of  RMuan  origin,  but  is*  first  men- 
tioned as  a  town  in  the  nth  csirtury.  In  xaxz  it  became  a  fMK 
imperial  city,  but  in  1349  waa  pledged  to  tbe  oounts  of  Sdiwaxs- 
biuft  aad  sidMeqaoitly  often  cbsnged  bands,  eventuaUy  in 
x8d3  passing  to  Hess&'Daimstadt.  • 

See  Dieffenbadi,  GesektOiUitirStaiimd  Burg  Frifiberg  (Darou., 
i8S7). 

FRIEDBL,  CHARLBS  (iSsa-iSQg),  French  chemist  and  miner- 
^ogist,  was  bom  at  Strassburg  on  the  i2tb  of  March  1832. 
After  graduating  at  Strassburg  University  be  spent  a  year  ia 
the  counting-house  of  his  father,  a  banker  and  merchant,  and 
then  in  1851  went  to  live  in  Paris  with  his  maternal  grandfather, 
Georges  Louis  Duvemoy  (1777-1855),  professor  of  natural 
history  and,  from  1850,  of  comparative  anatomy,  at  the  ColUge 
de  France.  In  1854  he  entered  C.  A.  Wurtz's  labcffatory,  and 
in  1856,  at  the  instance  of  H.  H.  de  S£narmont  (1808-1862),  was 
appointed  conservator  .<rf  the  minexalogical  coUectums  at  the 
mocAt  des  Mines.  In  1871  be  be^an  to  lecture  in  place  of  A.  L. 
O.  L.  Des  Qoizeaux  (1817-1897)  at  the  £cole  Normale,  and  in 
1876  be  became  professor  of  mineralogy  at  ^e  Sorbonne,  but  on 
the  deatb  of  Wurtz  in  r884  he  exchanged  that  position  Igs 
iHxt  chair  of  organic  chemistry.  He  died  at  Montauban  on  the 
30th  of  April  1899.  Friedel  achieved  distinction  both  in  miaec- 


alogy  andiQcgtoic  chcmisUy.  Id  iin  ffOBser.bs.ww  oo«  of  the 
leadiBg  wockets,  ia  coltftboMlio»isp|n  xS^gXo  1887  with -Snile 
SdnHsd  Sanuiii  <i843-]Sgi>),  at  -tbefArmatitni  of  mincnUs-by 
artificial  nwaas,  partkulatly  in  tbe  ivet  way  with  the  aid  of  beat 
wad  pressure,  and.  be  svocraded  in  ■sepro^uobig  ft  iMge  rnubber 
of  tbe  natural  compounds.  -  In  1893,  as  tibe  result  <tf  aD.attetai]^ 
to  kaake  diamoad  by  the  action  of  siUphNr  on  highly  ca^urectttd 
past  km  ftt  45o''-5oo''  C.  heobtftined  a  blsdi  powder  too  small  ia 
quantity  to  be  analysed  but  hard  enough  to  scratch  c<aiuidum. 
He  also  devoted  much  attention  to  the  pyxoelectric  pbaiomenb 
o£  crystals,  which  served  as.the  theme  of  one  o{  tbe  two  memoits 
be  pfceseAted  for  tbe  degree  of  D.Sc.  in  1869,  and  to  tbe  deierr 
mination  of  crystaUograpbic  ooast^ts.  In  .orgnnic  ckemistxy, 
bis  study  of  tbe  ketones  and  akiehydes,  becun  in  1857,  proiddcd 
him  with  the  subject  id  bis  other  doctonU  tbetis.  In  i86»  be 
prqiarcd  aeeondaiy  ptof^l  (iloohol,  aad,  in  1863,  with  Jtsnes 
Mmoo  Crafts  <b.  1839),  fae  nuay  years  A  professor  at  tbe  Massa- 
cbusetta  Institute  of  Technology,  Boston,  be  obtained  various 
(Mcgaaometallic  compounds  of  silicon.  A  few  yeaiB  later  further 
wodc,  with  Albwt  Ladetiburg,  on  the  saane  element  yielded 
silicocbloroform  and  |led  to  a  demonstration  of  tbe  close  analogy 
posting  between  tbe  behaviour  i6  combination  of  silicon  and 
carbon.  In  1871,  with  R.  D.  da  SUva  (b.  1837)  he^ntbesized 
glycerin,  starting  from  propylene.  In  Z&77,  with  Cxalfts,  b( 
made  tbe  first  publication  ot  the  fruitfulaiid  widdy  used  metboi| 
ftw.syntbesidng  boiiene  bomelogues  sow  genera^y  known  a$ 
the"  Friedel  aad  CrafU  reaction."  It  wa^  based oa an  acddentaf 
dbaorvation  of  the  action  of  m^ailic  alunuiiium  oi  anqd  cbloriOi^ 
4nd  consists  in  bringing  together  a  h}rdri>carbon  and  an  organic 
(ibknide  m  iHesence  ot  aluminium  dUoride,  when  the  resi<^ues 
of  the  two  conq>ounds  unite  to  form  a  more  complex  body, 
Friend  was  associated  with  Wurtz  in  editing  the  lattcr's  Dktien- 
itake  de  cUmie,  and  undertook  tbe  sbpervi»on  of  tbe  supplements 
iteued  after  {884.  He  was  the  chief,  founder  of  the  Rm*t  ^nSraU 
de  dnmU  in..r899.  His  publications  indtude  a  N.oUce  snr'la  vie 
ef  Us  triivauX  de  Wvrtt  (r885).  Corns  de  chintz  ^ganique  ^1887) 
and  Covrs  de  miniralogie  (1893).  He  acted  a»  ppesidewt  of  the 
Intemationi^  Congress  held  at  Geneva  in  x8q2  for  xevisii^  the 
nomenclature  of  tbe  fatty  add  series.  .  .. 

See  a  memorial  lecture  by  J.  M.  C&fts,  printed  in  the  Jomui  ^ 
^  Umdi^  Chemical  Society  for  1900* 

!  FBIBDLAND,  a  town  of  B<Aeiida,  Austria,  103  m'.  VT.E.  of 
fn^ue  by  rail.  Pop.  (1900)  6229.  Besides  tbei>Id  town,  which 
i^  still  surrounded  by  walls,  it  contains  tbfee  suburbs.  The 
principal  industry  ia  the  manufacture  of  wooQen  and  linen  cloth. 
Friedknd  is  cbi^  remarkable  for  its  old  castle,  which  occupies 
an  impo^ng  utuation.  on.  a  Ainall  ISH  coXEunanding.  the.  lawn. 
A  round  watch-tower  is  said  to  have  been  built  on  its  site  as 
early  as  10 14 ;  and  the  presmt  castle  dates  from  the  1 3th  centuiy. 
It  waa  several  times  besiesBd  in  tbe  Thirty  Years'  and  Seven 
Years'  Wars.  In  1623  it  was  purchased  by  WaUenatem,  who 
took  from  it  his  title  of  duke  U  Friedland.  After  bia  death  it 
was  given  to  Count  Mathias  (Sallas  by  Ferdiiiaad  JL,  and  since 
1757  it  has  bdcmfcd  to  tbe  Count  Oaitt  Gallas.  It  was jDSffB^ 
cently  restimd  in  x868-r869. 

FBIBDLAMB,  tbe  name  of  seven  towns  in  Germany.  Tbe 
most  important  now  is  that  in  the  grand  ducfay  of  Mecklenburg- 
StreUU.  on  tbe  MUblenteich,  35  m.  N^E.  of  Stidit2  by  tbe 
railway  to  Neu-Brandenburg.  Pop.  7000.  It  possesses  a  fine 
Gothic  church  and  a  gymnasium,  and  has  manufactures  erf 
woollen  and  liam  cloth,  leather  and  tobacco.  Friedland  was 
{<Mmded  in  xa44  by  tbe  margraves  John  and  Qtto  IH.  <A 
Brandenburg. 

FBIEDLAND,  a  town  of  Prussia,  oa  the  Alle,  37  m.  S.£.  d 
£j(hiigsberg  (pop.  3000),  famous  as  tbe  icene  <^  the  battle 
fought  between  the  Fnmch  uadtt  Ni^oleon  snd  tbe  Russians 
cmninaaded  by  General  Bennigs^,  on  xhtt  14th  of  June  1807 
(see  Napoleonic  CAHPAioiffi).  The  Ruasiftns  had  on  tbe  13th 
driven  the  French  cavalry  outposts  from  Friedland  to  tbe  west- 
ward, and  Bennigsen's  main  body  be^n  to  occupy  the  town  in 
the  night.  The  army  of  Napcdeon  vas  set  in  tnoticm  for  Friedland, 
but  it  was  still  di^eised  on  its  various  march  routes,  and  the 
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cbuQteP-battle."  The  corp^  ^o*  Morsbal  LuiDes  as  geberal 
sdvaoced  guard  "  was  first  engaged,  in  the  Sortladc  Wood  and 
In  ffont  of  Po3tfaenen  (x-jo-S  a.u.  on  tbe  i4tb).  Both  sides  now 
used' tbeir-cavalrjF  freely  to  eover  tbe  formation  of  lines  of  battle, 
aod  a  race  between  the  rival  BqiiadrtHis  ior  the  possession  of 
Heinrichsdorf  resulted  in  favour  of  the  French  under  Grwicfay. 
Lasnea  ID  the  meantime  was  fighting  hard  to  hold  Bennigseiit 
for  Napoleon  leared  that  th«  Russians  mtent  to  evade  him  again; 
ActusUly,  by  6  a.u.  Bennigsen  had  nearly  50,000  men  across  the 
river  and  forming  up  West  of  Friedland.  His  infantry,  in  two 
Itoes,  with  artillery,  extended  betlreen  theHeinncbsdorf-FriedUuid 
road  and  the  tipper  bends  of  tbe  river.  Beyond  the  right  of  the 
infantry^  cavalry  and  Cossacks  extended  the  line  to  the  wood 
S.K.  of  Hdnricbsdorf ,  and  small  bodies  of  Cossacks  penetrated 
eveaito  Schwonau.  Tbe  left  wing  also  had  some  cavalry  and, 
beyond  the  Alle,  batteries  were  thought  into  action  to  cover  it. 
A  heavy  and  ipdedsive  fire-fight  raged  in  the  Sortlack  Wood 
between  the  Russian  skirmishers  and  some  of  Lannes's  troai». 
The  bead  of  Mortier's  (Ft-ench  and  Polish)  corps  appeared  at 
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Heinrichsdori  and  this  Cossacks  were  driven  out  of  Schwonau. 
Lannes  held  his  own,  and  by  noon^  when  Napoleon  arrived, 
40,000  French  troops  were  on  the  scene  of  action.  His  orders 
were  brief:  Ney's  corps  was  to  take  the  line  between  Posthenea 
and  the  Sortlack  Wood,  Lannes  closing  on  his  left,  to  form  the 
centre,  Mortis  at  H«nrichsdorf  the  left  wing.  Victor  and  the 
Guard  were  placed  in  reserve  behind  Fostheben.  Cavalry 
masses  were  collected  at  Heinrichsdorf.  The  main  attack  was 
to  be  ddivered  against  tbe  Russian  left,  irfiich  Napoleon  saw  at 
once  to  be  cramped  In  the  narrow  tongue  of  land  between  the 
river  and  tbe  Posthenen  mill-stream.  Three  cavalry  divisions 
were  added  to  the  general  reserve.  The  course  of  the  previous 
operations  had  been  such  that  both  armies  had  still  large  de- 
tachments out  towards  Eldnigsberg.  The  afternoon  was  spent  by 
the  emperor  in  forming  up  the  newly  arrived  masses,  the  deploy- 
ment being  covered  by  an  artillery  bombardment.  At  5  o'clock 
all  was  ready,  and  Ney,  preceded  by  a  heavy  artillery  fire, 
rapidly  carried  the  Sortlack  Wood.  The  attack  was  pushed  on 
toward  the  Alle.  One  of  Ney's  divisions  (Marchaaid)  drove  part 
of  the  Russian  left  into  the  river  at  Sortlack.  A  furious  charge 
of  cavalry  against  Marchand's  left  was  repulsed  by  the  dragoon 
division  of  Latour-Maubourg.  Soon  the  Russians  were  huddled 
together  in  the  bends  of  the  Alle,  an,  easy  target  for  the  guns  of 
Ney  AOd  of  the  reserve.  Ney's  attack  indeed  came  eventually 


to  a  ^tudstittj.'Sefiirigsen'a  Reserve  cavahy  ehacged'^ritfa' great 
effect  and  drove  him  back  in  disdrddri  AsatEylau,  thcapproach 
of  night  seemed  taprcclpde' a  dedsire  succe^,  but  in  June  and 
<Hi  firm  ground  the  old  mobility  of  the  Frendr  Ecocsa^rted 
it^  value,  lite  infantry  diviaion  of  Dtqxmt  advanced  tapidly 
from  Posthenen,  the  cavaby -divisions  drove  back  the  Russian 
squadrons  into  thenow  con^ited  masses  of  foot  on  tbe  rivdr 
bank,  and  finally  the  artillery i  genets  S^atmonti  advanced  a 
mass  of  guns  to  case-shot  cangeJ  It  was  the  -fiiat  example  of 
the  terrible  artillery  prepaiations  of  modem  warfare,  and  the 
Russian  defence  collapsed  iQ;a,few  minutes.  Ney's  exhausted 
uifantfy  were  able  to  pursuie  the  broken  regiments  of  Beooigsen's 
left  into  the  streets  of  Friedland.  Lannes  and  Mortier  had  all 
this  time  held  the  Russian  centre  and  right-on.its  grcHind*  and 
their  artillery  had  inflicted  severe  losses.  When  Friedland  itadf 
was  seen  to  be  on  fire,  the  two  marshab  launched  their  infantry 
attack.  Fresh  French  troops  approached  the  battlefield, 
Dupont  duting^tshed  himself  for  the  second  time  by  fonding 
the  mill-stFeam  and  assailing  the  left  flank  of  tbe  RussiaBitentre. 
This  offered  a  stubborn  resistance,  but  tbe  French  steadily 
forced  tiie  line  backwards,  and  the  battle  was  socm  over.  The 
losses  incurred  by  the  Russiuis  in  retreating  over  the  river  at 
Friedland  were  very  heavy,  many  soldiers  being  .  drowoedl 
Farther  north  thestM  unbroken  troths  of  the  rij^t  ving  dz»w; 
off  by  the  Allenburg  road;  the  French  cavalry  of  the  left  wing, 
though  ordered  to  pursue^  remaining,  for  some  reason,  inactive^ 
The  losses  of  the  victoors  were  reckoned  at  iz,ioo  out  of  8fi,clco^ 
or  14%,  those  of  the  Russians  at  10,000  out  of  46^000,  w  31% 
(Bemdt,  Zahl  im  Kriege). 

FRIEDMANK,  HEIR  (r83i-i9ofi),  Hungarian  Jewish  scbolaiw 
His  editions  of  the  Midrash  are  the  standard  texts.  His  chie£ 
editions  were  the  5»/k  (1864),  the  MekkiUa  ixBjo),  J^esiqio 
Rabbatki  (18S6).  At  the  time  of  his  death  he  was  editing  the 
Sifra.  Friedmann,  while  inspired  with  regard  for  tradition,  dealt 
with  the  Rabbinic  texts  on  modem  scientific  methods,  and  nen- 
dered  consfHCUOUS  service  to  the  critical  investjgUii)&  of: the 
Midrash  and  to  the  history  of  early  liomiliea.  (I.  A.) 

FRIEDRICH,  JOHANN  (1S36-  ),  German  theologian,  was 
bom  at  Poxdorf  in  Upper  Franconia  on  the  5th  of  May  i&i^t 
and  was  educated  at  Bamberg and  at  Mimich,  wherein  1865' he 
was  appointed  professor  extraordinary  of  theology.  In  1S69  hft 
went  to  the  Vatican  Council  as  secretary  to  Cardinal  Ht^enktbe^ 
and  took  an  active  part  in  opposing  the  dogma  of  p^al  infalli-, 
bility,  notably  by  supplying  the  of^sition  bishops  with  histori- 
cal  and.  theological  material.  He  left  Rome  before  the  coiifidl 
closed.  "  No  German  ecclesiastic  of  his  age  appears  to  have  won 
for  himself  so  unusual  a  repute  as  a  theologian  and  to  have  held 
so  important  a  position,  as  tbe  trusted  counselbr  of  the  leading 
German  cardinal  at  tbe  Vatican  Council.  Tbe  path  was  fairly 
open  before  him  to  the  highest  advancement  in  the  Chui<-h  of 
Rome,  yet  he  deliberately  sacrificed  all  such  hopes  and  placed 
faimself  in  the  van  of  a  hard  and  doubtful  struggle"  (  Tke  Guardian, 
1872,  p.  1004).  Sentence  of  excommimication  was  passed  00 
Friedrich  in  April  1871,  but  he  refused  to  acknowledge  it  and 
was  upheld  by  the  Bavarian  government.  He  continued  to 
perform  ecclesiastical  functions  and  maintained  bis  academic 
position,  becoming  ordinary  professor  in  187a.  Is  1883  he  was 
transferred  to  the  philosophical  faculty  as  professor  of  history. 
By  this  time  he  had  to  some  extent  withdrawn  from  the  ad- 
vanced position  which  he  at  fixst  occupied  in  organizing  the  Old 
Catholic  Church,  for  he  was  not  in  agreement  with  its  abolition 
of  enforced  celibacy. 

Friedrich  was  a  prolific  writer;  among  his  chief  works  are'. 
Johann  Wessd  (1863);  i)«  Lehre  des  Johann  Hus  (1862);  Kirchen- 
gesckickte  Deutschlands  (1867-1869):  TagebucH  wdhrend  des  Vatikan. 
Conciis  gefiihrt  (1871);  Zur  Verteiaigung  meines  Tagebuchs  (1872); 
Beilrdge  zur  Kirchengeschickte  Aes  iSien  Jahrh.  (1876);  Geschichte  des 
Vatikan.  Konsils  (1877-1886) ;  Beiirage  zur  Gesch.  des  Jesuitenardens 
(1881);  DasPapsUum  (1892);  /.  p.  Dminger  (1899-1901)- 

FRIEDRICHRODA.  a  summer  resort  in  th«  duchy  of  Saxe- 
Coburg-Gotha,  Germany,  at  the  north  foot  of  the  Hiuringiaii 
Forest,  13  m.  by  rail  S.W.  from  Gotba.  Pop.  45<»-  It  i?  sur- 
Dounded.  by  fir-dad  hills  and  possesses:  numerous  :handsctme 
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y^aiKSidonce^  a  Kmfuinty&m>)Xtawaf,  &£-i  In  the  imoMdiiUc 
•ii«tCbb<(urhoo4ii  Ute  bowtifididuMl  huntinC  sent  of  Reitthufbr 
iMnuta,  buiUjMt  «i  tlwnuia  af  1h»  f aowus  BcaedicUne  monastery 
{<nuid«d  in  icfls- 

FRIKDRICHSMBP,  a  Coiwn  Genoany^  in  the  Pniuwa 
ptoviAce  of.  Uesfle-vNaSMU)  op  tbe  m>)iOi^m  slope  of  the  Tavniu 
range,  5  m.  N-E.  irom  Hombuurs.  Fop.  1:300. ,  It  has  a  Frertch 
Refozmed  church,  a  modem  school,  dyew^rks,  -weaving  nalh, 
tanneities  and  tobacco  mannla^tuzea.  Friedricbagk^  was  founded 
in  16&7  by  Hugueaot  irefugees  and  the  inhabUants  9tiU  apeak 
^Dencb.  There  is  a  m^awnent.to.Pbilvp  (1834-1874), 
mho  ua  i36o  first  coistnicted'  the  ti^phon?  whUe  &  sdence 
WBMpfx  at  the  sdiool. 

I  FWRICHSHAPBHfl «  town,  of  Germanyi  in  the  kingdom 
ot  Wtirtteinberg,  on  tbd  east  abcne  o|  the  Lake  <rf  Comtancef  at 
the  junction-  of  mlwaiys  to  Bietteo  and  Lindau.  Pop.  4600. 
It  consists  ol  the  former  Imperial  town  of  Buchhoxn  and  the 
monastery  and  village  of  Hof^n.  The  piinc^}al.  building  is  the 
palace,  formerly  the  zesidenpe  of  the  provosts  of  Hofeut  and 
pow  the  summer  residence  of  tlie  rqy^l  family.  To  the  palace 
is  attached  the  Evangelical  parish  church.  The  town,  has  a 
hydropathic  establishment  and  is  a  iavouiite  tourist  reac^. 
Heie  are  also  the  natural  history  and  antiquarian  collections  of 
the  Lake  Constance  Association.  Buchhfun  is  mentioned  (as 
Buachihom  or  Puchihocn)  in  documents  of.  837  and  was  the 
aeat  of  a  powerful  ppuat^p^  .  The  line  of  counts  died  out  in 
1089,  azkd  the  place  fell  first  to  the  Welfe  an4  in  1191  to  the 
jHohenstaufen.  In  1275  it  was  made  a  free  imperial  city  by 
King  Rudolph  I.  In  1803  it  .  lost  this  status  and  was  assigned 
to  Bavaria,  and  in  1810  to  WUrttembe^.  The  monastery  of 
Hofen  was  founded  in  1050  as  a  convent  of  Benedictine  nuns, 
but  was  changed  in  1420  into  a  provostship  of  monks.  It  was 
suppressed  in  1S02  and  in  1805  came  to  Wiirttemberg.  King 
Frederick  I.,  who  caused  the  harbour  to  be  made,  amalgamated 
Buchhom  and  Hofen  under  the  mv(  name  of  Friedrichshafen, 

FRIEDRICHSRUH,  a  village  in  the  Prussian  province  of 
^chleswig-ttolstein,  15  m.  S.E.  of  Hambiirg,  with  a  station  on 
the  maia  line  of  railway  to  Berlin.  It  gives  its  name  to  the 
lamous  countzy  seat  d  the  Bismarck  fapiily.  The  house  is  a 
plain  unpretentious  structure,  but  the  park  and  estate,  forming 
^  pwtjon  of  the  famous  Sachsenwald,  are  attractive.  Close  by, 
on  a  knoU,  the  Schneckenberg,  stands  the  mausoleum  in 
which  the  remains  of  Prince  Otto  vpa  Bismarck  were  entombed 
on  the  i6th  of  March  1899. 

FRIENOLT^  SOCIETIES.  These  organizations,  according  to 
the  comprehensive  definition  of  the  Friendly  Societies  Act  1896, 
which  regulates  such  societies  in  Great  Britain  and  Ireland, 
are  "  societies  for  the  purpose  of  providing  by  voluntary  subscrip- 
tions of  the  members  thereof , with  or  without  the  aid  <d  donations, 
ifor  the  relief  or  maintenance  of  the  members,  their  husbands, 
wives,  ddldren,  fathers,  mothers,  brothers  or  asters,  nephews 
or  nieces,  or  wards  bdng  orphans,  during  nckness  or  other 
infirmity,  whether  bodily  or  mental,  hi  old  a^,  or  in  widowhood, 
or  for  the  relief  or  maintenance  of  the  orphan  children  of  members 
during  minority;  for  insuring  money  to  be  paid  on  the  birth  of 
a  member's  child,  ot  on  the  death  of  a  member,  or  for  the  funeral 
expenses  of  the  husband,  wife,  or  child  of  a  member,  or  of  the 
widow  of  a  deceased  member,  or,  as  respects  persons  of  the 
Jewish  persuasion,  for  the- payment  of  a  sum  of  money  during 
the  period  of  confined,  mourning;  for  the  relief  or  maintenance 
of  the  members  when  on  travel  in  search  of  employment  or  when 
in  dutresaed  circumstances,  or  in  case  of  shipwreck,  or  loss 
or  damage  of  or  to  boats  or  nets;  for  the  endowment  of  members 
or  nominees  of  members  at  any  age;  for  the  insurance  agunst 
fire  to  any  amount  not  ex<xeding  £15  of  the  tools  or  implements 
of  the  trade  or  calling  of  the  members  " — and  are  limited  in 
their  contracts  for  assurance  of  annuities  to  £$2  (previous  to  the 

» The  word  "  friend  "  (O.E.  /re««f.  Ger.  Freund,  Dutch  Vriend)  is 
derived  from  an  otd  Teutonic  verb  ffleanihg  to  love.  While  used 
genefally  as  the  appoAve  ta  enemy, 'it  is  specialty  the  term  which 
connotes. aay  dtgne,  but  Mrticulariy  a  high  d^r«e,-of  peraoaal 
{[oodwill.  aSn^ioB  or  leg^fUi  from  wfaidi  elonent  of  aeuial  love 
IS  absent.  ,    ,  , 


fVibBdly  Societies- Act  tooA^ttemiamt  :^)t>tod-fai;-iiMiiraiice 
of  a:  gross  sum  to  £300  ^lewima-to  the  acLof  xpdS  -tha-si^iirw 
£200).  Th^  may  be  describe  inO'mDilepK^ular  and  condensed 
{<vm  of  words  as  the  mUttiai  insurance  aodeties  Of  the  p^wrcc 
classes,  by  which  they  seek  to  aid  ewdx  other  in  the  emeigdboiafl 
arising  from  sickness:  and  death  and  other  cauiee  of  djstlets.  A 
phrase  in  the  £r&t  act  for  the  encouragenMmt  and  relief  «1  fciendlyl 
societies,  passed  in  1793^  designating  them  "  societies  of  gao4 
fellowship,"  indicates  another  useful  phase  of  their  joperationst 

The  origin  of  .the  friendly  society  is,  probably  .in  all  couatiies, 
the  burial  club.  It  has  been  the  policy  <tf  every  religion,  indeed 
it  is  not  a  comoKHi  instinct  of  hu*ianity(  toauixoupd  the  disp<«aJi 
of  a  dead  body  with  orcuBHtancei  oC  pomp  and  aipijffdttupe^ 
often  beyond  the  means  of  the  swviving  relatives.  The  a{$>Qal 
for  he^  to  friends  and  neighbours  whidi  necessarily  follows  ifi 
yoon  Denized  into  a  system  <rf  mutual  ^udy  that  falls  in  natur^myi 
with  the  reUgious  ceremonies  by  which,  honour  is  done  pi  the 
dead.  T^us  in  China  there  are  burial  societies,  termed ' '  long-life 
loan  companies,"  in  almost  all  the  towns  and  vjQlages.  Among 
the  Greeks  the  Ipavoi  a>mbined  the  religious  with  the  provident 
element  (see  Chakiiy  and  CiuiUTrc^).  Fioofi  the  Greeks  the 
Romans  derived  ti^eirfratenuti«&<rf  a  sinular  kind.  The  Teutons 
in  like  manner  had  their  gilds.  Wbether.  -the  Eng^lish  friendly- 
society  owes  its  origin  in  the  higher  degree  to  the  Roman  or  th^ 
Teutonic  influence  can  hardly  be  determinfd.  The  utility  of 
providing  by  combination  for  the  ritual  e:q[>enditi^  upon  burial 
having  been  ascertained,  the  next 'step — to  render  mutual  assist- 
ance in  circumstances  of  distress  generally— :was  an  easy  one, 
and  we  find  it  taken  by  the  Greek  tpavM  and  by  the  English 
gilds.  Another  modification — that  the  societies  should  consist  not 
so  mu£h  of  neighbours  as  oi  persons  having  the  same  occupation 
— soon  arises;  and  this  is  the  germ  of  our  trade  unions  and 
our  dty  companies  in  their  original  constitution.  The  interest, 
however,  that  these  inquiries  possess  is  mainly  antiquarian. 
The  legal  definition  of  a.friendly  society  quoted  above. points  to 
an  organization  more  complex  than  those  of  the  ancient  fraterni- 
ties and  gilds,  and  proceeding  upon  different  principles.  It 
may  be  that  the  one  has  grown  out  of  the  other.  The  common 
element  oE  a  provision  for  a  contingent  event  by  a  Joint  contribn- 
tion  is  in  both;  but  the  friencHy  society  .alone  has  attempted 
to  define  with  preciuon  what  is  the  ri;^  a^inst  which  it.  intends 
to  provide,  and  what  should  be  the  contributions  of  the  members 
to  meet  that  risk. 

United  Kingdom. — It  would  be  curious  to  endeavour  to  trace 
how,  after  the  suppression  of  the  religious  ^ds  in  the  i6th 
century,  and  the  substitution  of  an  organized  system  of  relief 
by  the  poor  law  of  Elizabeth  for  the  more  voluntary  and  casual 
means  of  relief  that  previously  existed,  the  modern  system  of 
friendly  societies  grew  up.  The  modem  friendly  society,  particu- 
larly in  rural  districts,  clings  with  fondness  to  its  annual  feast 
and  procesaon  to  chimji,  its  procession  of  all  the  brethren  .od 
the  occasion  <tf  the  funoal  of  one  of  them,  and  other  inddehts 
which  are  almost  obviously  survivab  of  the  customs  of  mediinral' 
gilds.  The  last  recorded  gild  was  in  existence  in  1628,  and  there 
are  records  of  friendly  societies  as  early  as  1634  and  1639.  The 
connecting  links,  however,  cannot  be  traced,  with  the  exception 
of  a  society  in  the  port  of  Borrowstounness  on  the  Firth  Of  Forth, 
no  existing  friendly  society  is  known  to  be  able  to  trace  back  its 
history  beyond  a  date  late  in  the  17th  century,  and  no  records 
remain  of  any  that  might  have  existed  in  the  latter  half  of  the 
i6th  century  or  the  greater  part  of  the  17th.  One  founded  in 
1666  was  extant  in  1850,  but  It  has  since  ceased  to  e:dst.  TbdH 
is  not  so  sutprising  as  it  might  appear.  I)t>cuments  whldi  exist 
in  manuscript  only  are  mudi  lem  VkAy  to  have  been  preserved 
since  the  invention  of  printing  than  they  were  before;  and  such 
would  be  the  simple  rules  and  records  of  any  society  that  might 
have  existed  during  this  interval— 4f,  iijdeed,  many  of  them 
kept  records  at  all.  On  the  whole,  it  seems  probable  therefore 
that  the  friendly  society  is  a  Hneal.  descendant  of  the  aijdieht 
gild — the  idea  never  having  wholly  died  out,  but  haviilg  been 
kept  up  from  generation  to  generation  in  a  successiaif'  of  small 
an^  scattered  societies. 
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At  the  same  time,  it  seems  probitble  that  the  fnendly  society 
of  the  pKMOt  day  owes  its  revival  to  a  great  extent  to  the  Protest- 
ant nfugeea  of  Sjntalfidds,  one  of  irtiose  societies  was  founded 
in  1703,  and  has  ocmtinued  am<Mig  descendants  of  the  same 
families,  whose  nanus  (uodaim  their  Norman  origin.  This 
society  has  distinguished  itself  by  the  intelligence  with  which  it 
haa  adapted  its  machinery  to  the  aucce^ve  modifications  of  the 
law^d  it  completely  reconstructed  its  rules  jxnda  the  provisions 
of  the  Friendly  Societies  Acts  1875  and  1876. 

Another  is  the  society  of  lantot,  founded  in  London  in  1708, 
in  which  the  office  of  secretary  was  for  more  than  half  a  century 
filled  by  persons  of  the  name  of  Levesque,  one  of  whom  published 
a  translation  of  its  origind  rules.  No  one  was  to  be  received  into 
the  society  who  was  not  a  member,  or  the  descendant  of  a  mem- 
ber, (rf  the  church  <tf  lantot,  recognized  probity,  a  good  Pro- 
testant, B.nd  weU-intendoned  towi^  the  queen  [Anne]  and 
faithful  to  the  government  of  the  ooontry.  No  one  was  to  be 
admitted  below  the  age  of  ei^teen,  or  had  not  been  recdved 
at  holy  communion  and  become  memlier  of  a  church.  A 
member  should  not  have  a  claim  to  rdief  during  his  first  year's 
membership,  but  if  he  fell  sick  witMn  the  year  a  collection  should 
be  made  for  him  among  the  members.  The  foreign  names  still 
borne  by  a  large  proportion  of  the  merribers  ^ow  that  the  con- 
aexioQ  with  descendants  of  the  refugees  is  maintained. 

The  example  of  providence  given  by  these  societies  was  so 
largely  followed  that  Rose's  Act  in  1793  recognized  the  existence 
of  numerous'sodeties,  and  provided  encouragement  for  them  in 
various  ways,  as  well  as  relief  from  taxation  to  an  extent  which 
in  those  <hiys  miiat  lucve  beeU  of  great  pecuniary  value,  and  ex- 
emption from  removal  under  the  poor  law.  The  benefits  offered 
by  this  statute  were  readily  accepted  by  the  societies,  and  the 
vast  number  of  societies  which  speedily  became  enrolled  shows 
that  Rose's  Act  met  with  a  real  public  want.  In  the  county  of 
Middlesex  aloiie  nfearly  a  thousaud  societies  were  enroUed  within 
a  very  few  years  after  the  pacing  of  the  act,  and  the  number  in 
s<une  other  counties  waS  almost  as  great.  The  societies  then 
fb'rmed  were.nearly  aU  of  a  like  kind — small  dubs,  in  whidi  the 
feature  of  good  fellowship  wad  in  the  ascendant,  and  that  <rf 
provident  assurance  for  ^ckness  aud  death  merely  accessory.' 
This  is  indicated  by  one  provision  which  occurs  in  many  of  the 
early  enroUed  rules,  viz.  that  the  numb^  of  members  shall  be 
limited  to  61,  81  or  loi,  as  the  case  may  be.  The  Odd  i  which 
occurs  in.  these  numbers  probably  stands  for  the  president  or 
secretary,  or  is  a  contrivance  to  ensure  A.  dear  majority.  Several 
of  these  old  sqdeties  are  still  in  existence,  and  can  point  to  a 
prosperous  career  based  rather  .upon  good  luck  than  upon 
sdenti^c  calculation.  Founded  among  smaQ  tradesmen  or 
persQ|is  in  the  way  to  thrive,  the  claims  for  sickness  were  only 
made  in  cases  where  the  sickiiess  was  acconq>anied  by  distress, 
4fid  yen  the  funeral  allowance  was  not  always  demanded. 

The  sodeties  generally  not  being  established  upon  any  scientific 
prindple,  those  which  met  with  this  prosperity  were  the  excep- 
tion to  the  rtile;  and  accordingly  the  cry  that  frient^y  societies 
were  failing  in  all  quarters  was  as  great  in  1819  as  in  1869.  A 
writer  of  that  time  speaks  of  the  instability  of  friendly  societies 
as  "Universal";  and  the  general  conviction  that  this  was  so 
resulted  in  the  passing  of  the  act  of  1819.  It  redtes  that  "  the 
habituSl  reliance  of  poor  persons  upon  parochial  relief,  rather 
than  upon  their  own  industry,  tends  to  the  moral  deterioration 
of  the  people  and  to  the  accumulation  of  heavy  burthens  upon 
pawlies;  and  it  is  desirabi^e,  with.a  view  as  well  to  the  reduction 
of  tJbe,fU6es^entmadp.for  the  jrelief  of  the  poor  as  to  the  improver 
men!  of  the  habits  of  the  pet^Ie,  that  encouragement  should  be 
afforded  to  persons  desirous  of  making  provision  for  themselves 
or  their  fanulies  out. of  the  fruits  of  their  own  industry.  By  the 
contributions  of  the  savings  of  many  persons  to  one  commo^ 
f^nd  the  most  effectual  provisiEou  may  hp  px&de  for  the  casualties 
affedUng  all  the  coniribtitoi^i  a^d  it  is  therefore  desirable  to 
affosd  further,  f^lities;  and  additional  security  to  persons  who 
may  .b^.iyilUng  to  ^mtfi  in  ajE>propriating  small  sums  from  time 
to  time  to  a  a>mmon  fund  for  ^e  purposes  aforesaid,,  and  it  is 
desirable  to  protect  such  persons  from  the  effects  of  fraud  or 
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miscatculation."  This  preamUe  went  on  to  redte  tliat  the 
provisions  of  preceding  acts  had  been  found  insnffident  for  tbsA 
purposes,  and  great  abuses  had  prevafled  in  many  sodeties 
established  under  their  authority.  By  this  ststote  a  Mendfy 
Bodety  was  defined  as  an  instktttion,  iriwivAy  ft  k  Intended 
to  provide,  by  omtribution,  on  the  psint^e  of  mutual  insuranccv 
Soft  the  mfdntenance  or  assistance  of  the  contrfbutofs  theroto, 
their  wives  or  children,  in  sickness,  infancy,  advanced  age, 
widowhood  or  any  other  natural  state  or  conthigency,  whereof 
the  occurrence  is  susceptible  of  calculation  by  way  of  average.'^ 
It  will  be  seen  ^at  this  act  dealt  exdnsivdy  with  the  sdentific 
aspect  of  the  sodeties,  and  had  nothteg  to  say  to  the  dement 
of  good  fellowship.  Rules  and  tables  were  to  be  submitted 
the  persons  intending  to  form  a  sodeky  tO  t£e^usti(^,  who, 
before  con&ming  th«m,  were  tOtetlsfy  themselves  that  the  eoli^ 
tingencies  whidi  the  society  tna  Ho  provide  agsibst  were  within 
the  meaning  of  the  act,  and  that  the  formation  tA  the  wxlety 
would  be  useful'  and  beneficial,  regard  being  had  tO'tiie  existencfe 
of  other  sodeties  in  the  same  district.  No  tables  or  rules  con»- 
nected  with  calculation  were  to  be  coi^ftned  by  the  justices  imtS 
they  had  been  approved  by  two  persons  at  least,  known  to  be 
pMessional  actuaries  or  persons  skilled  in  calciilation,  as  fit 
and  proper,  according  to  the  most  correct  calculation  of  wKeh 
the  nature  of  the  case  would  admit.  The  justices  in  quarter 
sessions,  were  also  by  this  Act  authorized  to  publish  general  riile^ 
for  the  f<ttmatiott  and  goVermneUt  of  frien^  sodttite  idthStt 
theircounty.  Hi'epracticaleffectof thisstatutelnrequMngthat 
the  sodeties  formed  und^  ft  should  be  established  on  'sounA 
prindples  does  not  ai^>ear  to  have  been  as  great  ta  might  H&vt 
been  expected.  The  justices  frequently  accepted  as  "  persons 
skilled  in  calculation  "  local  sdhoOlmasters  and  others  who  had 
no  real  knowledge  of  the  technical  difficulties  of  the  subject, 
while  the  restrictions  upon  registry  served  only  to  increase  the 
number  of  sodeties  established  without  becoming  registtred. 

In  1829  the  law  relating  to  friendly  sodeties  was  entirely,  re- 
constrttcted  by  an  act  of  that  year,  and  a  barrister  was  appointed 
under  that  act  to  examine  the  rules  of  sodeties,  and  ascertain 
Aat  they  were  in  conformity  to  law  and  to  the  jprovmons  of  th« 
act.  Hie  burister  so  Si^jointed  was  John  TRdd  Ihratt  (1797' 
T870);  and  no  account  <^  friendly  sodeties  would  be  complete 
that  did  not  do  justice  to  the  remarkable  public  service  rendered 
by  this  gentleman.  For  forty  years,  thou^  he  had  by  statute 
really  very  slight  authority  over  the  sodeties,  his  nan^e  exercised 
the  widest  influence,  and  the  numerous  reports  and  publicatiphs 
by  which  he  endeavoured  to  impress  upon  the  public  mind  soUnd 
principles  of  management  of  friendly  sodeties,  and  to  exposO 
those  which  were  managed  upon  unsound  principles,  made  Urn 
a  terror  to  evil-doers.  On  the  other  hand,  he  lent  with  readine^ 
the  aid  of  his  legal  knowledge  and  great  mental  activity  to  assist- 
ing well-intentioned  sodeties  in  coming  Within  the  provisions 
of  the  acts,  and  thus  gave  many  excellent  schemes  a  .  legal 
organization. 

By  the  act  of  X839,  in  lieu  of  the  discretion  as  to  whether  th^ 

formation  of  the  proposed  sodety  would  be  useful  and  benefidal, 
and  the  requirement  of  the  actuarial  certificate  to  the  tables,  it  wad 
enacted  that  the  justices  were  to  satisfy  themsdves  that  th6 
tables  proposed  to  be  used  might  be  adopted  With  safety  to  aU 
parties  concerned.  This  provision,  of  course,  became  a  'dead 
letter  and  was  repealed  in  1834.  '  Tlienceforth,  societies  werb 
free  to  establish  themselves  upon  ^hat  conditions  and  with  khat 
rates  they  chose,  provided  only  they  satisfied  the  barrister  that 
the  rules  were  "  calculated  io  cany  into  effect  the  Intention  of  the 
lj}arties  framing  them,"  and  were  "  in  conformity  .to  law." 

By  an  act  of  r846  the;  bfuruter  certUying  the  ruleft 
was  constituted  "  Registrar  of  Friendly  Sodeties,"  anH  the 
rules  of  all  sodeties  were  brought  together  under  his  custody^ 
An  actuarial  certificate  ^yas  to  be  obtained  before  any  sodety 
could  be  registered  "  for  t^e  .purpose  of  securing  any  benefit 
dependent  on  the  laws  of  sickn^.and  mortality."  In  iS$o  the 
kcta  were  again  repealled  aiid  conscdidated  w^  amendments. 
Sodeties  were  divided  into  tWo  dasses,  **  certified"  and 
"  registered."  The  certified  sodeties  were  such  as  obtained  s 
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oettifint^  to'their'taUBi-b^  n  cotanr7ipbaMiiig4l  given  qoiU- 

fiiiBtioii,  wiio  was  requiri5d  to  stK  ftfrtti  tbe  6kta  of  nckness  and 
mortality  upon  which  he  proceeded,  and  the  rate  of  interest 
wauioed  in  the  calculetioos.  All  oth^  societies  were  to  be 
UQply  rtgistered.  Very  few  soaBtks'  w^  confttituted  of  the 
**  certified  '*  dass.  The  distinction  of  classes  was  repealed  and 
the  acts  were  again  consolidated  in  1^55/  Under  this  act,  which 
admitted  of  all  possible  latitude  to  the.  f nuners  of  ruiea  of  societies, 
n^75  societies  were  registered,  a  Wge  iliimbeT  <rf  them  beuig 
lodges  or  courts  of  affifiated-  oidtts,  and  the  act  continued  in. 
force  till  the  end  of  1875. 

The  Friendly  Soci^ea  Act  z875  aiut:tbe  aevexal  acts  amending 
itanatfll,  inaffect,  tke  Uwby  wkU  tlwaesodetiBaan 
thbuf^  in  form  they  have  been  retraced  by  two  conaoudating 
acts,  viz.  the  Friendly  Societies  Act  1896  and  the  Collecting 
Sodetiea  and  Industrial  Assurance  Companies  Act  1896.  This 
l^i^tion  still  bears  the  permissive -and  elastic  diaiacter  which 
■iftarked  the  more  successful  of  the  previous  acts,  but  it  provides 
ampler  means  to  members  of  ascertaining  and  remedying  defects  of 
management  and  of  restraining  fraud.  The  business  of  registry  is 
under  the  control  of  a  chief  registiaT,  whofaaa  anaasi^Ant  r^istrar 
M  each  of  the  three  countries,  with  an  actuary.  An  appeal  to  the 
diief  registrar  in  the  case  of  the  refusal  of  an  assistant  registrar 
to  rcsBter  a  sodety  or  an  amoidmeat  txi  rules,  and  in  the  case  <d 
supanaiov  or  cancdUng  of  r^btry,  k  iuteqxMcd  betote  afipeal 
ia  t6  be'Biade  to  the  Court.  Rc^try  under  a  particular 
name  may  be  refused  if  in  the  opinion  of  the  registrar  the  name 
ip  likely  to  deceive  the  members  or  the  public  as  to  the  nature 
of  the  society  or  as  to  its  identity.  It  is  the  duty  ol  the  chief 
i;egistrar,  among  other  things,  to  require  from  every  society  a 
return  in  proper  form  each  year  of  its  receipts  and  eipenditxire, 
funds  and  effects;  and  also  once  esvtry  five  years  a  valuation  of 
its  assets  and  liabilities.  Upon  the  apiriicatwn  of  a  certain 
proportion  of  the  membm,  vaiyfng  accoi^u^  to  the  magnitude 
of  Uie  society,  the  chief  re^strar  may  app<nnt  an  inspector  to 
examine  into  its  afiain,  or  may  call  a  general  making  the 
members  to  consder  aAd  detonaiQe  any  matter  affectbg  ita 
inf  erests.  These  are  powoa  which  have  been  used  with  excdlent 
effect.  Cases  have  occurred  in  which  fraud  has  been  detected 
and  punished  by  this  means  that  could  not  probably  have  been 
otherwiae  brou^  to  lig^t.  In  others  a  syvbem  aS  nriiawmagemeat 
has  been  exposed  and  effectually  ch'eckol.  The  power  of  caBfng 
^pedal  meetings  has  enabled  societies  to  remedy  defects  in  their 
rules,  to  remove  officers  guilty  <A  miaoooduct,  &cl,  where  the 
procedure  prescribed  by  the  rules  was  for  some  reason  or  otbet 
inapplicable.  Upon  an  iq}{flIcation  of  a  Kite  proportion  at  mem- 
bers the  chief  ref^trar  may,  if  he  finds  that  the  funds  of  a  aodety 
ape.  iawflirient  to  meet  the  eiDsting  daima  tbcreon,  or  that 
the  lates  of  cemtribotidn  aie-iB0nffiacBt  to  cover  the  benefit  a 
assured  (upon  wUdi  he  consults  Ub  actuary),  order  the  sodety 
t6  be  dissolved,  and  direct  how  its  funds  are  to  be  applied. 
Authority  is  given  to  the  chief  registrar  to  direct  the  expense 
^relnninary,  incidmt^,  &c.)  of  an  inapection  w  apedal 
meeting  to  be  defrayed  by  the  members  or  officers,  or  fbrmer 
members  or  officers,  of  a  society,  if  he  does  not  think  they 
should  be  defraored  either  by  the  applicants  or  out  of  the 
society'a  funds.  He  is  cdso  empowered,  with  the  approval  of 
the  treasury,  to  enmpt  my  ideaSfy  sodety  firom  the  pfovisktna 
of  the  Collecting  Societies  Act  if  he  considers  it  to  be  one  to 
which  those  proviaions  oug^  not  to  apply.  Every  aodety  regis* 
tered  after  1895,  to  irinch  these  pnivUnis  do  apply,  is  to  use  the 
words  "  Cbllect^^  Sodety    as  the  last  words  of  its  name. 

The  law  a»  to  the  membership  of  infants  has  been  altered  three 
times.  The  act  of  1875  allowed  existing  societies  to  coirtinue 
any  rule  or  practice  of  admitting  chSdftn  as  members  that  was 
m  force  at  its  passing,  and  prohibited  membership  under  sixteen 
years  of  age  in  any  other  case,  except  the  case  of  a  juvemle 
aodety  oompoaed  wholly  ot  membeis  under  that  age.  The 
treasury  made  apedal  regdationa  for  the  registry  of  su^  juvemle 
sodeties.  In  1887  the  maaimufai  age  of  their  members  was 
otended  to  twenty-oqcb  In  1S95.it  waa  enacted  tfaat  no  sodety 
should  have  ai^  .mandMca  andariiniB:  jaar  af  age*  whether 


anthbfited  by-  an  eaiating  yuK'tte  'ndt[  ai^-  tint  'evuy.  sodety 
should  be  entitled  to  make  arule  admittmg  members  at  aiiy  age 
over  one  year,  but  by  the  Friendly  Sodeties  Act  190S  member- 
ship w-as  permitted  to  minors  under  tbe  age  of  one  yeac.  The 
Treasury,  upon  the  leoactmeht  of  1695  ooming  into,  opet'ation,' 
rescinded  its  regulations  for  the  regfatiy  of  JuvtOile  sodeti^; 
and  thougb  it  is  still  the  practice  to  submit,  for  regbtry  societies 
wholly  composed  of  perac^  under  twenty-one,  these  societies 
in  no  way  diSer  frton  other  sodeties,  excep;ti  ia,  the  dTcAmatidicaa 
t^at  they  are  obli^^ed  to  seek  ofBcos  and  a  committee  of  managfr' 
ment  from  outside,  aa  no  member  of  the  committee  pf  ai^  sodety 
can  be  under  twenty-one  years  of  age.  .  In-order  to  promote  the 
discontinuance  of  this  anomalqua  proceeding  of  creating  sodeties 
under  the  Friend^  Sodeties  Act,  ^ridch,  bjr  the  conditions  of 
their  existence,  are  uhabte  to  be  seu-governing,  the  act  i^rovid|efc 
an  easy  method  of  amalgamating  juyenile  sodeties  and  ordinary 
societies  or  branches,  ax  of  distributing  the  members  and  the 
funds  of  a  juvenile  sodety  among  a  number  of  branches.  The 
liability  of  schoolboys  and  young  working  lads  to  sickness  is 
small,  and  these  sodeties  frequent^  accumulate  funds,  -fvhicfa, 
as  tluar  monbership  is  tca>porary,  renudn  undaimed  and.  ana 
sometimes  misapplied. 

The  legislation  of  and  1876  was  the  result  of  the  labours  <rf 
a'  royal  commission  o{  high  authority,  presided  over  by  Sir  Stafford 
Northcote  (afterwards  Lord  Iddesle^),  whidi  sat  frora  167010 1874. 
and  prosecuted  an  exhaustive  inqmiy  into  the  organization  and 
conditioR  of  the  various  claases  of  friendly  sodetiefl.  Their  reports 
occupy  more  than  a  dozen  large  bhiebDola.  They  cCvidetl  registered 
friendly  sodeties  into  13  classes. 

The  first  class  included  the  affiliated  sodeties  or  '*  orders,"  such 
as  the  Manchester  Unity  of  Oddfellows,  the  Andent  Order  of 
Foresters,  the  Rechabites,  Druids,  &c.  These  societies  have  a 
central  body,  either  situated  in  some  large  town,  as  in  the  case  of  the 
Manchester  Unity,  or  moving  from  place  to  place,  as  in  that  of  the 
Foresters.  Under  this  central  body,  the  country  is  (JcD  most  cases) 
parcelled  out  into  districts,  and  these  districts  as^in  cpn^  eaCh  m 
a  number  of  independent  branches,  called  "lodges,"  "courts," 
"tenta,"  or  "divisions,"  having  a  sejiarate  fund  administered  by 
themselves,  but  contributing  also  to  a  fund  under  the  control  of 
the  central  body.  Besides  these  great  orders,  there  were  smallei^ 
affiliated  bodies,  each  ha^^ng,  more  than  1000  members;  and  the 
affiliated  form  of  society  appears  to  have  great  attraction,  fndeedj 
in  the  colony  of  Victoria,  Australia,  all  the  existing  friendly  societies 
are  <^  this  class.  The  orders  have  their  secrets,"  but  these,  it 
may  safely  be  said,  are  of  a  very  innocent  character,  and  merehr 
serve  the  purpose  of  identifying  a  member  of  a  distant  branch  by  hii 
knowledge  olthe  "grip,"  and  of  the  current  password,  S^.  Indeed 
they  are  now  so  far  from  being  "  secret  societies  "  that  their  meetings 
are  attended  by  reporters  and  the  debates  published  in  tbe  news- 
papers, and  the  Order  of  Foresters  has  [assed  a  wise  cesolutloq 
expunging  from  its  publications  all  affectation  of  mystery. 

Most  of  the  lodges  enstiiur  before  1875  have  converted  themadvea 
into  registered  branches.  The  requirement  that  for  that  purpose  ^ 
vote  of  three-fourths  should  bs  necessary  was  altered  in  189$  to  ia 
bare  majority  vote.  The  provisions  as  to  settlement  of  disputes  were 
extended  In  i8fl5  to  every  description  of  dispute  between  branches 
and  the  central  body,  and  in  1895  it  was  provided  that  the  forty 


for  the  purpose.  In  1887  it  was  enacted  that  no  body  which  had  been 
a  registerea  branch  should  be  registered,  as  a  separate  society  except 
upon  productioa  <rf  a  certificate  from  the  order  Uiat  it  had  seceded 
or  been  emeUed;  and  in  1895  it  was  further  enacted  that  no  such 
body  should,  after  secession  or  eicpulsion,  use  any  name  or  number 
impij^ing  that  it  is  still  a  branch  of  the  order.   The  orders  generally, 

3peaally  the  greater  ones,  have  carefully  supervised  the  valuation* 
their  branches,  and  have  urged  apd,  as  far  as  circuoutaaces  have 
rendered  it  practicable,  have  en£on:ea  upon,  the  branches  measures 
tor  diminishing  the  deficiencies  which  the  valuations  have  disclosed. 
They  have  organised  plans  by  which  branches  disposed  to  make  an 
effort  to  help  themselves  in  this  matter  may  be  assisted  out  of  a 
oentxalfuttd..  The  second  ctasa  waa  made  up  of  "  general  sodeties," 
prihdpaUy  existing  in  Loodon,  of  which  the  ooswnissiopcrs,  epu- 
meratad  9  with  ncariy  60^000  members,  and  funds  amounting  to  a 
quarter  of  e  millian. 

The  third  dass  induded  the  **  county  socktiea."  These  aodetwe 
ham  been  bnt.feeUy  supported  by  tboae  for  wboae  boa^  thqy/aie 
uDstitutcd,  havmg  all  exacted  U^.eatea  of  ooptritotiww.iaioader 
to  ■eeure  fioaodal  aoundncsb. 

■  Claes  4,  "  hxxd  town  sodeties,"  is  a  very  numerous  oeie.  AnuMg 
some  lOf  tbe  larger  sodeties  may  be  mentimiad  the  "ChehnsfMii 
Pravidenti"  the  "  Brigbtoa  ami  SuiseB.  ftiothaU"  the  "  Caoma 
Street,  Bindngfaam,"  Oe. "  Bir«iiithem,jGane<al  PnnrideBt."  In 
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«20  FRIENDLY 

tliii  group  m^ht  also  be  included  the  interestiiis  societies  uriiick  are 
cita&Mbed  among  the  JevUi  community.  They  differ  from  ordinary 
ftiendly  societies  partly  in  the  nature  of  the  benefits  granted  upon 
death,  which  are  intended  to  compensate  for  loss  of  employment 
during:  the  time  of  ceremonial  seclusion  enjoined  by  the  Jewish  law, 
iriiidi  ii  called  "  sitting  ahiva."  They  abo  provide  a  cab  for  the 
mouniers  and  rabbi,  and  a  tombstone  for  the  d^iarted,  and  the 
same  benefits  as  an  wdinary  friendly  society  during  sicknesB.  Some 
also  provide  a  place  of  worship.  Oi  these  the  '*  Pursuers  of  Peace  *' 
(enrolled  in  December  1797),  the  "  Bikhur  Cholim,  or  Visitors 
of  the  Sick  "  (April  1798),  the  "  Hosier  HoUm  "  (1804).  may  be 
maitioned. 

Class  5  was  "  local  village  and  country  societies"  including  the 
small  public-house  clubs  iniich  abound  in  the  villages  and  rural 
(tistricte,  a  targe  proportion  of  which  are  unregistered. 

Oass  6  was  formed  of  "  particular  trade  societies." 

Class  7  was  "  dividiiw  societies."  These  were  Jsefore  1875  un- 
authorized by  law,  though  they  were  very  attractive  to  the  members. 
Ttieit' practice  is  uaualljr  to  start  afresh  every  Tanuary,  paying  a 
subscription  somewhat  in  excess  of  that  usually  chatted  oy  att 
ordinal  friendly  society,  out  of  which  a  sick  allowance  is  granted 
to  any  member  who  may  fall  sick  during  the  year,  and  at  Christmas 
the. balance  not  so  appfied  is  divided  among  the  members  equally, 
with  the  exception  of  a  small  sum  left  to  begin  the  new  year  with. 
Tbe  mischief  of  the  system  is  that,  as  there  is  no  accnmulation  of 
funds,  the  society  cannot  provide  f or,  [Htilonged  sickness  or  old  age, 
and  must  either  break  up  altogether  or  exclude  its  sick  and  aged 
members  at  the  very  time  when  they  most  need  its  help.  This, 
however,  has  not  impaired  the  popularity  of  the  societies^  and  the 
act  of  iS7S(  flamed  on  the  sound  principle  that  the  protection  of 
Ijhi  law  should  not  be  withheld  from  any  form  of  association,  enables 
ft.society  to  be  registered  with  a  rule  for  dividing  its  funds,  provided 
only  that  all  existiog  claims  upon  the  society  are  to  be  met  before 
a  division  takes  place. ' 

Class  8,  "  deposit  friendly  societies,"  combine  the  characteristics 

a  savings  t^nk  with  tluMe  oi  a  friendly  society.  They  were 
devised  by  the  Hon.  and  Rev.  S.  Best,  on  the  principle  that  a  certain 
proportion  of  the  sick  allowance  to  be  raised  out  of  a  member's 
separate  deposit  account,  which,  if  not  so  used,  is  retained  for  his 
benefit.  Their  advantages  are  in  the  encouragement  they  offer  to 
S£\vinK,  and  in  meeting  the  selfish  objection  sometimes  raised  to 
fnendiy  societies,  that  the  man  who  is  not  sick  gets  nothing  for  his 
rponey ;  their  disadvantage  is  in  their  failing  to  meet  cases  of  sickness 
so  prolonged  as  to  exhaust  the  whole  oi  tm  member's  own  deposit. 
.  Class  9,  "collecting  societies,"  are  so  called  because, their  con- 
tributions are  received,  through  a  machinery  of  house-to-house 
osllection.  These  were  the  subject  of  much  laborious  investigation 
and  close  attention  on  the  part  of  the  commissioners.  They  deal 
with  a  lower  class  of  the  community,  both  with  respect  to  means 
and  to  intelligence,  than  that  from  which  the  members  of  ordinary 
friendly  societies  are  drawn.  The  laige  emoluments  gained  by  the 
officers  and  collectors,  the  high  percentage  of  expenditure  (often  ex- 
ceeding half  the  contributions),  and  tne  excessi-ra  frequency  of 
lapsing  o£  insurances  point  to  mischiefs  in  their  management.  "  The 
radical  evil  of  the  whole  system  (the  commissioners  remark)  appears 
to  us  to  Be  in  the  empltwment  o£  collectors,  otherwise  than  under 
the  direct,  supervision  and  control  of  the  members,  a  superriaon  and 
control  which  we  fear  to  be  absolutely  unattainable  in  burial  societies 
^t  are  not  purely  local."  On  the  other  hand,  it  must  be  conceded 
that  these  societies  extend  the  benefits  of.  life  insurance  to  a  class 
wluch  the  other  societies  cannot  reach,  namely,  the  class  that  will 
not  take  the  trouble  to  attend  at  an  office,  but  must  be  induced  to 
effect  an  insurance  by  a  house-to-house  canvasser,  and  be  regularly 
visitt^d  by  the  collector  to  ensure  their  paying  the  contributions. 
To  many  such  pet^ns  these  societies,  despite  all  their  errors  of 
consritution  and  management,  have  been  of  great  benefit.  The  great 
source  of  these  errors  fies  in  a  tendency  on  the  part  tjS  the  managers 
of  the  societies  to  forget  that  they  are  simply  trustees,  and  to  look 
upon  the  concern  as  their  own  personal  property  to  be  managed  for 
their  own  benefit.  These  societies  are  of  two  kinds,  local  and  general. 
For  the  general  socieries  .the  act  of  1875  made  cettain  stringent 
pnyrUions.  Each  member  was  to  be  furnished  with  a  copy  oTthd 
rules  for  one  penny,  uid  a  s^ned  policy  for  the  sam*  chaige.  For- 
feitfire'  of  benefit  for  tfon-payment  is  not  to  be  enforced  withoirt 
fourt^h  days'  written*  notice.  Hie  tranrfer  of  a  member  from  one 
society  to  another  was  not  to  be  made  without  his  written  consent 
end  notice  to  riie  society  affected.  No  collector  is  to  be  a  manager, 
or  vote  or  take  part'  at  any  meeting.  ■  At  least  one  general  meeting 
was  to  be  held  every  year,  of  which  notice  must  be  given  cither  by 
advertlsnAtat  or  by  letter  or  poet  card  to  eadi  member.  The 
baknce-^ieet  is  to  oe  open  for  liupectMm  sevm  days  befon  the 
mperiiw,  and  to  be  certified  by  a  public  accountant,  not  an  officer  of 
the  Ax^ty.  Disputes  could  be  settled  by  justices,  or  county  courts, 
notwithstanding  anything  in  the  rules  of  the  society  to  the  contrary; 
Clobely  - associated  with  the^que^ion  of  the  managenMnt  o<  these 
societies  is  that  of  the  risk  incurred  by  infant  life,  -  through  the 
Sacilt^es  offered  by_theK  societies  for  making  insuibncas  ob  the 
Ueath'df  ^Mfdreti.  Tliat^is  is  a  real  risk' is  certain  frdm  the  records 
of  tfte  kwiresv  and-froiii  inaiiy-circuiPBtMices  <oi  suspicfon;'Uut  tUe 
e^nt'of  l8caiiinit-be  mtfamed,  auMibais  p«6babfy.been  cnggcrated. 


SOCIETIES 

It  has  never  been  lawjhil  <to  aa»nre  mon  tfaiin  ^  on  the  death  of  a 
child  under  five  years  of  age,  or  more  than  £10  on  the  death  of  one 
under  ten.  Previous  to  tne  act  of  i87S>  however,  there  was  no 
machinery  for  ascertaining  that  the  law  was  complied  with,  or  for 
enforcing  it.  This  is  supplied  by  that  act,  thoi^h  still  somevdut 
imperfectly.  When  tlie  bUt  went  up  to  ue  House  of  Lords,  an 
amendment  vaa  made,  reducing  the  limit  of  assurance  on  a  duld 
under  three  years  of  nge  to  £3,  but  this  amendment  was  unfortunately 
disagreed  with  by  the  House  of  Commons. 

Clasf!  10,  annuity  societies,  prevail  in  the  west  of  England.  These 
societies  are  few,  and  their  business  is  diminishiiu;.  Most  of  them 
originated  at  the  time  when  government  subsidixed  friendly  societies 
by  allowing  tfaem£4:_iz:  3%  per  annum  interest.  Now  annuities 
may  be  purchasea  direct  from  the  National  Debt  commissioners. 
These  societies  are  more  numerous,  however,  in  Ireland. 

Class  II,  female  societies,  are  numerous.  Many  of  them  resemble 
affiliated  orders  at  least  in  name,  calling  themselves  Female  Foresters, 
Odd  Sisters,  Loyal  Orangewomen,  Comforting  Sisters  and  so  forth. 
In  their  rules  may  be  found  such  a  provision  as  that  a  member  diaU 
be  fined  who  does  not  "  behave  as  becometh  an  Orangewoman." 
Many  are  unregistered.  In  the  northern  countiesof  England  they  ar« 
sometimes  termed  "  life  boxes*"  xloubtless  from  the  old  custom  ojE 
placing  the  contributions  in  a  box.  The  trustees,  treasurer,  and 
committee  are  usually  females,  but  very  frequently  the  secretary 
is  a  man,  paid  a  small  salary. 

Under  Class  13  the  commiarioners  induct  the  sodeties  for 
various  purposeswhich  were  authoruted  by  the  secretary  of  state  to- 
be  registered  under  the  Friendly  Societies  Act  of  1855,  comprising 
worku^-men's  clubs,  and  certain  specially  authorised  societies, 
as  well  as  others  that  are  now  deftried  to  be  fnendiy  societies.  Ajeoong 
these  purposes  are  assisting  members  in  search  of  employment) 
.  assisting  members  during  sladc  seasons. of  trade;  granting  temporary 
relief  to  mCpibers  in  distressed  circumstances;  purchase  of  coals  and 
other  necessaries  to  be  supplied  to  members;  relief  or  maintenance 
in  case  of  lameness,  blindness,  insanity,  paralysis,  or  bodily  hurt 
through  acddenta;  also,  tile  assurance  gainst  loss  by  disease' or 
death  of  cattle  employed  in  trade  or  agnculture;  relief  in  case  o£ 
shipwreck  or  loss  or  damage  to'bo^ts  or  nets;  and  societies  for  SDCtal 
intercourse,  mutual  helpfulness,  mental  and  moral  tmpri^ment, 
rational  recreation,  &c.,  called  working-men's  clubs. 

Class  13  was  composed  of  cattle  in^ranoe  sodeties. 

These  are  the  thirteen  dasses  into  which  the  comnusiMoaers 
divided  r^^istered  friendly  societies.  There  were  26,034  societies 
enrolled  or  certified  under  tiie  various  acts  for  friendly  'sodeties 
in  force  between  17^  and  1855;  and,  as  we  have  seen,  21,875 
societies  registered  under  the  act  of  1855  before  the  ist  January 
1876,  when  the  act  of  1875  came  into  operation.  Thq  total  ther^ 
fore  of  societies  to  which  a  legal  constitution  had  been  g^ven  was 
47,909.  Of  these  36,087  presumed  to  be  in  existence  when 
the  registrar  called  for  his  uihual  return,  but  Aaly  11,382  furnished 
the  rctttra  required.  These  had  3^04^187  mendKm,  and  £9,336,946 
funds.  Twenty-two  societies  returned  over  10,000  members  cAchi 
nine  over  30,o<?o.  One  society,  (the  "Royal  Liver  Friendly  Society, 
Liverpool,  the  largest  of  the  collecting  societies)  returned  682,371 
members.  ■  The  next  in  ordei*  was  one  of  the  same  class,  the  United 
Assurance  Sodety,  Liverpool^  with  159.957  members;  but  in  aHi, 
societies, of  ttiis  class  the  memberahip  consists  very  largely  of  inn 
fants.  The  average  of  members  in  the  11,260  societies  with  lesa 
than  10,000  members  each  was  only  171. 

Such  were  the  registered  sodeties;  but  thetie  remained  behind  "b- 
large  body  of  unregistered  sodeties.  :  With  increased  knowledge  <tf 
the  advanteges  of  registration,'  and  of  the  true  prindples  upon 
which  friendly  societies  should  be  estabtidied,  the  number  of  un- 
registered societies,  in  comparison  "With  those  roistered,  ou^t 
become  much  less. 

On  the  Bctuari^  skb  it  ia  in  tho'  highest  degree  essential  to  di^ 
interests  of  their  members  th^t  friendly  societies  should  be  financii^^ 
sound, — in  other  words,  that  they  should  throughout  their  e^tence 
be  able  to  meet  the  engagements  into  which  they  have  entered  with 
their  members.  For  this  purpose  it  is  necessary  that  the  membera' 
contributions  should  be  so  fixed  as  to  prove  adequate,  with  prapee 
management,  to  provide  ,  the  benefits  promised  to  die  members. 
These  benefits  almost  entirely  depend  upon  the  contingencies  of 
health  and  life;  that  is,  they  take  the  form  of  payments  to  membera 
when  rick,  of  payments  bo  membera  apon  attaining  gjven  asKs,  or 
of  payments  uptm  members'  jAeatha,-  and  Crequcnth'  a  maStmr  is 

^  These  ro^  be  briefly  summed  up  thus: — (l)  power  to  hold  land 
and  vesting  of  property  m  trustees  by  mere  appointment ;  (2)  remedy 
against  misapplicaticm  o£  funds;  (3)  priwity  in  bankniptcy  or  on 
death  of  officK-;  (4)  transfer  of  stoclc  byJdirection  of  chiel  reS^stmr; 
(5)  exemption  from  stamp  duties:  (6)  membership  of  minors; 
(7)  certificates  of  birth  and  death  at  reduced  cost ;  (8)  investment 
with  National  Debt  Commissioners;  M  reduction  oF  fines  on  admis' 
sioii  to  copyholds;  (10)  diadrarge  of  mortgages  by  roero  rciceipt; 
(ti)  obligatioa  on  officers  to  render  accmmts;  (12)  settlement  irf 
dimutes;  (13)  iii;fumnce  of  ^uneral  expenses  tor  wives  and  children 
without  ihsurable  interest;  (14)  nomination  at  doith;  (15)  payment 
without  adtiiinistratton;  (16;  services  of  pubEc  auditors  and  valuen; 
(17}  B^stry  of  doaincnt^    «faicfc  ot^ito  any  be  put  isividncb 
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iMsred  bx  aU  theie  benefits,  viz.  a  ivaekly  payment  if  at  any  tiaie 
lick  before  aiAaioing  a  certain  age,  a  weeldy  payment  for  the 
remainder  of  life  after  attaining  that  age,  and  a  sum  to  be  paid  upon 
his  death.  Of  course  the  object  of  the  allowance  in  ucluiess  is  to 
provide  a  substitute  for  tixe  weekly  wage  lost  in  consequence  of  being 
unable  to  work,  and  the  object  of  U>e  weeldv  payment  after  attaining 
a  certain  age,  when  the  member  will  proDably  be  too  infirai  to  b« 
able  to  earn  a  livii^  by  the  exercise  oi  hia  cafling  or  occupation,  is 
to  provide  him  with  the  necessaries  of  Ufe,  and  so  enable  him  to 
be  mdependent  of  poor  relief.  There  is  every  reason  to  believe  that, 
when  a  large  group  of  persons  of  the  same  ^  and  calling  are  observed, 
there  will  be  found  to  prevail  among  them,  taken  one  with  another, 
an  average  number  of  days'  sickness,  as  well  as  an  average  rate  of 
mortality,  in  passing  through  each  year  of  life,  which  can  be  very 
Dearly  [»edicted  from  the  results  funitshed  by  statistics  based  upon 
observations  previouriy  made  upon  similarly  circumstanced  groups. 
Aasumingi  theiefone,  the  necessary  statistics  to  be  attainable,  the 
computation  of  auitaUc  rates  of  contribution  to  be  i»id  bv  the 
members  of  a  society  in  return  for  certain  allowances  during  uckness, 
or  upon  attaining  a  certain  age,  or  apon  death,  can  be  readily  made 
hy  an  actuarial  expert.  AcctMtiingly,  to  furnish  these  sutistics,  the 
act  of  1675,  in  contiouatioa  of  an  enactment  wluch  first  i^tpeared 
ip  a  statute  passed  in  1829,  required  every  registered  society  to  malw 
quinquenniu  returns  of  the  sickness  ana  mortality  experienced  by 
its  membersL  By  the  year  1880  ten  periods  of  five  years  had  been 
completed,  and  at  the  end  of  each  of  them  a  number  of  returns  had 
been  received.  Some  of  these  had  been  tabulated  by  actuaries,  the 
ktest  tabulation  being  of  those  for  the  five  years  ending  1855. 
Thaie  snnained  untabulated  five  complete  sets  of  returns  tor  the 
five  sttfaKquent  quinquennial  periods.  It  was  resolved  that  these 
dunUd  be  tabulated  once  for  at!,  and  It  was  considered  that  they 
would  afford  sufficient  maferial  for  the  construction  of  tables  of 
sickness  and  mortality  that  might  be  adopted  for  the  future  as 
standard  tables  for  friendly  societies;  and  that  it  would  be 
ineimedient  to  impose  any  longer  on  the  societies  the  burden  of 
making  such  returns.  This  requirement  of  the  act  was  accordingly 
repealed  in  1682.  The  result  of  the  t^ulation  appeared  in  1896, 
in  a  blud}0(A  of  t;t67  f<rfio  pages,  containing  tables  based  upon  the 
experience  of  nearly  four  ana  a  half  million  years  of  life.  These 
tables  Sltowed  generally,  as  compared  with  previous  observarions, 
an  increased  liability  to  Mckness.  This  inference  has  been  confirmed 
by  the  observations  of  Mr  Alfred  W.  Watson,  actuary  to  the  Inde- 
peqdent  Order  of  "Oddfellows,  Manchester  Unity  Friendly  Society, 
on  his  investigation  of  the  »ckness  and  mortality  experience  of  that 
Bodety  duriiv  the  five  years  1893-1897,  which  extended  over 
8oo;oQ0  individuals,  more  than  5,000,000  yean  of  life  and  7,000,000 
weeks  of  sickness. 

The  establishment  of  the  Nattopal  Conference  of  Friendly  Sodettes 
by  the  orders  and  a  few  other  societies  has  been  of  great  service  in 
obtaining  improvements  in  the  law,  and  in  enabling  the  societies 
strongly  to  represent  to  the  government  and  the  legislature  aiiy 
grievance  entertained  by  them.  A  comfdaint  that  n>emb«diip  of  a 
shcm  club  was  made  by  oertain  employers  i  comfition  of  employment, 
ajM  that  the  rules  of  the  club  required  the  members  to  withdraw 
from  other  societies,  led  to  the  appmntment  of  a  departmental 
committee,  who  recommended  that  such  a  condition  of  employment 
should  be  made  illegal,  except  in  certain  cases,  and  that  in  every 
caae  it  should  be  illegal  to  make  the  withdrawal  from  a  sodety  a 
coupon  of  enq>loyment.  In  tgoa  an  act  was  passed  based  tipon 
this  recommendation. 

It  is  an  increasing  practice  among  sodetles  of  combining  together 
to  obtain  medical  attei^dance  ttnd  medidne  for  their  members  by 
the  formation  of  medical  associations.  lu  1895  trade  unions  were 
enabled  to  join  in  such  associations,  and  it'  was  provided  that  a 
contributing  sodety  or  union  should  not  mtbdraw  irom  an  associa- 
tion except  upon  three  months*  notice.  The  working  of  these 
^tssociations  has  been  viewed  with  dissatisfaction  by  members  of  the 
medical  profession,  and  It  has  been  suggested  that  a  board  of  con- 
dUarion  should  be  formed  consisting  of  representatives  of  the 
Conference  of  Friendly  Societies  and  ofan  equa)  number  of  medical 
men. 

The  following  figurta  are  derived  from  returns  of  registered 
societies  and  branches  of  registered  sodetles  to  the  beginning  of  1903 : 


Number  of 
Returns. 

Number  of 
Members. 

Amount  of 
Funds. 

Ortflnary  Frieodly  Societies  (classes  2  to  8,  lO  and  1 1). 
S(*dtfBe8  having  Branches  fcfass  i)      .  '  . 

Wor^g  Men's.  C(ubs  (class  12)  

Specially  AuthorySed  Societies  (class  I3) 
SpKiaUy  Autho,rifed  J>»a,Sodeties  Q:tw       .  ' 
Medical  Societies  Y«e  last  par««raph3  ,  . " ,   '  ^ 
Cattlelhsurance  Sopi^ties  Xda^ss  13)    ...  . 
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324,1^ 

£i7i042^ 
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318.945 
,  ,  628.759 
'  77J.578 
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■■■'i  '  
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Briiisk  Empire.— In  many  of  the  British  c<^nies  legislation 
oa  the  subject  similar  to  that  of  the  motber-conntry  has  been 
adopted.  In  those  forming  the  Conunonwealth  of  Australia 
utd  in  New  Zealand  the  affiliated  orders  hold  the  field,  there 
being  few,  if  any,  independent  Mendly  sodetles.  The  state 
of  Victoria  has  more  than  1000  lodges  with  more  than  100,000 
members  and  nearly  million  pounds  funds,  avuaging  iic«fy 
£14  per  member.  Besides  the  registrar  t^eze  b  a  ggveraiuent 
actuary  for  friendly  sodetieSj  by  v^hmq  the  liabilides  and 
accounts  of  all  societies  ue  valued  evoy  five  yean,  a  metbod 
whtdi  tiisures  unifonnity  in  the  proceiseB  of  valuation.  Tbo 
friendly  lodeties  m  the  othn  Austialasiaa  states  are  not 
so  numerous  oar  so  wealthy,  but  an  in  each  case  uider  the 
supervision  of  vigilant  public  offidals.  In  New  Zealand  a  friendly 
sodety  was  established  at  New  Plymouth  in  1841,  the  first  year 
of  that  settlement.  The  formation  of  a  sodety  at  Ndson  was 
reserved  upon  by  the  emigrants  on  shipboard  on  their  passage 
out,  and  the  first  meeting  was  held  among  the  tall  fern  near  the- 
beach  a  few  days  after  they  landed.  The  sodeties  lave  now  a 
registrar,  an  actuary,  a  revising  barrister  and  two  public  vahiecs. 
Investigations  have  been  made  into  thdr  siduuss  oqierience, 
with  results  ompare  f  avouiaUy  with  dwse  of  the  ICaa* 
dbeater  Unity  and  the  registry  oflke  In  the  mother*4»untty 
untfl  the  hi^er  ages,  when  greater  sichacss  ^pean  to  mult 
&om  lower  mwUlity.  The  average  funds  per  member '  aee 
£i9,ics.  Nearly  four^ths  are  invested  in  the  puidiase  or  on 
mortgage  <^  real  estate. 

In  Cape  Colony  no  sodety  is  allowed  to  regi^er  unless  it  be 
shown  to  the  satisfaction  of  the  registrar  that  the  contributions 
which  it  proposes  to  charge  ate  adequate  to  provide  for  tbo 
benefits  which  it  undertakes  to  grant.  The  consequence  is  diat 
little  more  than  one-third  of  the  existing  sodeties  are  registered. 

In  Che  Dominion  of  Canada,  province  of  Ontario,  extensive 
powers  of  fxmtrol  are  given  to  the  registrar,  and  sodeties  are  not 
admitted  to  r^try  without  strict  proof  fii  tbdr  oonqiliance 
with  the  conditions  of  registry  imposed  by- the  law.  Very  fuU 
returns  of  thcdr  transactions  are  required  and  publii^,  and 
registry  is  cancelled  when  axty  of  the  conditions  of  registry 
cease  to  be  observed.  These  conditions  apply-not  only  to  sodetiea 
existing  in  Ontario,  but  to  fore^  societies  transacting  biuineBa 
there'.  > 
In  several  of  the  West  Indiaa  Islands  statutes  have  been 
passed  on  the  model  of  British  legislation  and  registrars  have: 
been  appointed. 

European  C^tmfriM.— In  foreign  countries  the  devd(^iDBeiik< 
of  friendly  socieUes  has  proceeded  upon  <tifierent  Unea.  -  Belgtmn' 
b»»&CommisHonroyaUpermamiUedeisoeida$deMeoiirsm9diid^ 
Under'  laws  paned  In  1851  and  XS94  societies  are  divided  into 
two  classes,  recognised  and  not  recognised.  The  recognised 
sodeties  wbre  In  18S6  only  about  half  as  many  as  the  lureco^ 
nizcd.  There  were  in  1904  nearly  7000  recognized  sodetiefr 
with  700,000  members.  They  enjoy  the  privileges  of  incotpoCa*- 
tion,  iBXcmption  from  stamp  duty,  gratuitous  announoement  in 
the  offidal  Moniteur  and  may  have  free  postage;. 

In  France  under  the  secoiui  empire  a  scheine  was  prepared 
for  assisting  friendly  sodetibs  by  griinting  them  collective 
insurances  under  government  security.  The  societies  have 
the  privilege  of  investing  their  foads  in  the  Caiale  des  D£p6t& 
et  Consignatibns,  eozte^Mnding  to  the  ^i^ybh  Natioaal  Debt- 
comnnsdon.  The  dual  dassificatiom 
of  societies  in  Ftanoe  Is  into  those 
"  authorized  "  and  those  "  approved." 
By  a  law  of  the,  ist  of  April  I898  a 
friendly  society  may  be  established  byi 
merdy  depositing  a  copy  of  its  rules' 
and  list  of  officers  with  the  sousprefet. 
Approved  sodeties  are-  entitled  to 
certain  state  subventions  for  assisting 
in  tike  purchase  of  ol^iagO  pensions  and 
otherwise.  A  higher  oouncil  has  betn 
estidiUahed  to<  AdUise.  on  their  working. 
In  Qtaaiay  a.  law  was  passed  <«t 
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the  7th  of  April,  ^uacttdfid  cq  the  xst  •of  Juae..i3$4) 
vhidi  ptesoribed  lor  Ecgistered  fristidly  «pcietiea  mwy  tjbings 
which  ia  Eogland  are  i^t.  to  the  discretion  <^  th^n-  founders; 
and  it  provided  !for  aa  amouat  of  official  .'intejrferecce'ia'  their 
matugement  that  is  wholly  unknoiro  here.  The  superintend- 
iog  authority  had  a  right  to  inspect,  the.  books  of  every 
society,  whether,  registered  <n  not,  and  to  give  fo^al  notice 
tp  a  sodety  to  call  id  ajrrears,,  exclude  def^ultera,  pay  benefits 
<tr  jevofce  illegal  reaoluftiona.  A  higher  aiithority  mi^t,  ia 
cevtbiji  cases,  ordeE  societies  to-  be  dissolved.  These  pro- 
visions edited  to  volunt^  societies^  but  it  was  competent 
lor  commuaal  authorities  alsa  ito  the  {oration  jof-a  friendly 
society,  and  to  make  a  reipolation  compeUiog  <dl  workmen  not 
already  members  of  a  society  to  join  it.  Sioce  then  the  great 
series  of  imperial  statutes  has  been  pasfsed,  commencing  in  1883 
with  that  for  sickness  insurance,  followed  in  1884  by  that  for 
workmen's  acddent  insuxance,  extended  to  sickness  insurance 
in  . 1885,  devdc^ned  in  the  laws  relating  to  accident  and  sickness 
insurance  of  persoiu  engaged  in  agricultural  and  forestry  pursuits 
in  j886,  of  persons  engaged  in  the  building  trade  and  of  seamen 
and  others, engaged  in  seafaring  pursuits  in  1887,  and  crowned 
by  tike  law  rating  to  infinoity  and  old~s^  insurance  in  i889< 
Mr  H.  Unger,  a  distinguished  actuary,  remarks  that  the  whi^ 
Gbnaaa  workmftn's  insUEftnce  and  its  ecKcutive  bo^es  (i^ckness 
fmdsi  ttadfr  assodations,  insurance  institutiiiH}^  are  -oonataatly 
eiuieftvouriDg.to  improve  the  position  of  the  workman  in  a  sodal 
and  sanitary  aspect,  to  the  benefit  of  internal  peace  and  the 
welfaire  of  the  German  empiVe- 

In  Holland  it  is  stated  that  the  number  of  burial;  dubs  and 
sickness  benefit  aoderies  appears  to  be  greater  in  proportion 
to  th&popularion  than  in  any  other  country;  but  that  the  burial 
chtbs  do  not  rest  upon  a  sdentific  basis,  and  have  an  uofavour- 
aUe  jng^^ftif^  upon,  infant  mortality.  Half  the  population  are 
insured  in  some  burial  dub  or  other.  The  sick  benefit  sodetiea 
are^  as  in  England,  some  in  a  good  and  some  in  a  bad  financial 
condition;  and  le^slation  follows  the  English  systnn  of  com- 
pidaory  publidty^  combined  with  freedom  (tf  conqwtition. 

In  Spaih  friendly  sodetiea  have  grovn  otut  of  the  rdigiouft 
gUds.  They  are  r^uUted  by  an  «ct  of  i8&y.  Thdr  actuuial 
condition  appears  .to  be  backward,  but  to  ^ow  indications  of 
improvement.  (E.  W.  B.) 

United  States^Under  the  title  of  fraternal  aodeties  are 
included  in  the  United  States  what  axe  known  in  England  as 
friendly  societies,  having  some  basis  of  mutual  help  to  members^ 
mutual  insurance  associations  and  benefit  assodations  of  all 
kinds.  There  are  various  dasses  and  a  great  variety,  of  forms 
of &atemal:aasodatioii&  Itisthereforedifficult  togiveaconcretci 
historical  statement  of  their  oiigia  and  grawUi;  but,  dealing 
wiUi  those  having  benefit  features  foe  the  payment  oi  certain 
amoimts  m  case  of  uckness,  acddent  ix  death,  it  is  found  that 
their  hiatory  in  the  United  States  is  practic^y- within  the  last 
half  of  the  19th  century.  The  niore'  impwtant  of  the  older 
organizarions  are  the  Improved  Order  of  Red  Men^  founded  in 
X771  and  reorganized  in  1834.;  Andent  Order  cf  Foresters, 
1856;  Ancient  Older  of  Hibernians  of  America,  1836;  United 
Andent  Order  of  Dniidsy  1839;  Independent  Order  of  Rechar' 
bites,  1842;  Independent  Order  of  B'nai  BMth,  founded  in  1843; 
Order  of  the  United  American  Mechanica,  1845;  Independttit 
Older  of  Free  Sons  of.  Israel,  1849;  Junior  Order  of  United 
American  Medianics,  1853.  A  very  large  proport^n,  prob^y 
more  than  one-half,  of  the  sodetiea  which  have  secret  organiza^ 
tioDs  pay  ben^ts  in  case  of  uckness,  acddmt,  disa]»Uty,  and 
funeral  expenses  in  case  of  death.  This  class  of  sodeties  grew 
out  of  the  Ens^sh  frien(tiy  sodeties  and  have  masonic  character- 
«tic3.  The  Freemasons  and  other  secret  sodeties,  while  not  all 
having  benefit  features  in  their  distinctive  organizations,  have 
auxiliary  sodeties  with  sueh  features.  There  is  also  a  class  of 
secret  sodeties,  based  largely  on  masonic  usages,  that  have  for 
ih&r  prindpal  object  the  paTnnesit  of  benefits  in  Some  form. 
These  are  the  Oddfellows,'  the  Knights  of  Pythias,  the  Knights 
of  Honour^  the-  Royal-  Aveanom  and  some  others.  4tf  any  trade 
ndoBS  faav»  HOW  odf^ted:  benefit  features,  esped^  the  Typo- 


graipfaical  Union^  while  maiiy  sttbonHBatA  unlotts  and  «esat 

publlsbirig  hOttsiis  have  mutual  relief  assodations  purely  -of  el  Ickid 
character,  and  some  of  the  more  important  newSpapejft  haveshcB 
mutual  relief  or  benefit  sodeties.  The.Ne^  York  trade  unions, 
taicen  as  a  whole,  have  padd  out  lafge  sums.of:  looiii^  in  bonefito 
^hei^e  members  have  been  out'  of.  wot^,  or  arif  sick',  or  are  on  strike 
or  have  died^  The  total  pKdd  In  one  year  for  ail  these' bdicifitl^ 
was  over  $5po,ooo.  , 

It  is  impossible  to  give  the  raemberslup  of  all  the  fraternal 
asfiodatitms  in  the  United  States;  but,  ineliiding'  Oddfellowsi 
Fteemasohs,  purely  benefit  assodations  apd  all  tht  chffis  of  the 
largeii  fraten^  organizations,  the  membershijp  is  over  6,ooo,opo. 
Among  the  more  important,,  so  fax  aa  nwmbetship  is  concecaiadt 
&te  the  Knights  Of  Pythias,  the  Oddf^om,  the  Modem  Wood* 
men  of  America,  the  Andient  Order  of  UnSteid  Workmen;  Im- 
proved Order  01  Red  Men,  Rqyal  Arcanuin,  Knights  of  thie 
Maccabees,  Junior  Order  of  United  American  Mechanics, 
Foresters  of  America,  Independent  Otder  of  Foresters,  &c. 
Tliese  and  other  organizations  pay  out  a  yast  amount  of  money 
every  year  in  the  various  forms.  . 

Since  about  the  year  1870  a  new  form  of  benefit orgjanizatton  has 
come  into  existence.  This  is  a  ^fe  insuraiK^  based  on  the  a,gses5nient 
l4an,  assesments  bdi^  levied  whenever  a  member  diea; 
or,  as  more  recently,  regular  assessments  being  inade  in 
advance  of  death,  as  poEt-mortenias8es8mentshave[»t>ved  tua^MmtJ*, 
a  fallacious  method  of  securing  the  means  of  paying 
death  benefits.  There  are  about  200  mutual  bepefit  insurance 
companies  or  associations  in  the  United  States  conducted  on  the 
"  lodge  system  ";  that  is  to  say,  they  have  r^ular  meetings  for 
social  purposes  and  for  general  improvement,  and.  in  their  work  there 
is  found  the  mysticism,  forms  and  ceremonies  yAucji  belong  to 
secret  societies  generally.  These  elements  have  provied  a  very  ^rong 
force  in  keeping  this  class  of  associations  fairly  intact.,  The  work 
of  the  lodges  in  the  initiation  of  members  and  their  passing  through 
various  degrees  is  attractive  to  many  people,  and  tn  smalQ  places^ 
remote  from  the  amusements  of  the  cityi  these  lodges  constitute 
a  resort  where  membeis  can  rave  play  to  their  various  talents.  In 
most  of  them  the  featnree  m  the  Masonic  ridud  are  prominent.  The 
amount  of  insurance  which  a  single  member  can  ca^ry  In  such  associa- 
tions is  small.  In  the  Knkhts  of  Honour,  one  of^  the  first  of  this 
class,  polides  ranging  from  $500  to  $2000  are  granted.  In  the.  Royal 
Arcanum  maximum  is  ¥3000.  This  form  of  insurance  may  be 
called  co-operative,  and  has  many  elements  .which  n^aice  the  organiza- 
tions  practising  it  stronger  than  the  ordinary  assessmentinsugance 
companies  having  no  stated  meeting  of  members.  These  co- 
operative insurance  societies  are  organized  on  the  federal  plan — as 
the  Knights  of  Honour,  for  instance — having  .local  assemblies,  where 
the  lodge-room  .element  is  in  force;  state  (M^nizations,  to  which 
the  local  bodies  send  del^^tes,  and  the  national  organization,  which 
conducts  all  the  insurance  business  through. its  executive  officers. 
The.  hx^l  societies  pay  a  certain  given  amount  towards  tl^  support 
of  the  state  ^nd  national  offices,  and  white  originally  they  paid 
de^h  assessments,  as  called  for,  they  now  pa-y  regular  monthly 
assessments,  in  order  to  avoid  the  weakness  of  the  post-mortem 
assessment.  The  difficulty  which  these  organizations  have  in 
conducting  the  ioeurance  business  is  in  keeping  the  average  age  of 
membership  at  a  (ow  point,  for  with  an  increase  in  the  average  the 
assessments  increase,  and  many  such  organizations  have  had  great 
trouble  to  convince  younger  members  that  their  assessments  should 
be  increased  to  make  up  for  the  heavy  losses  among  the  older  members. 
The  experience  of  these  purely  sasurance  associations  has  not  been 
sufficient  yet  to  demonstrate  tlbeir  absolute  soundness  or  desirability, 
but  they  nave  enabled  a  large  number  of  persons  of  liniuted  mfans 
to  carry  insurance  at  a  very  low  rate.  They  have  not  m?itenally 
interfered  with  regular  level  premium  insurance  enterprises,  for  they 
have  stimulated  ^le  people  to  understand  the  benefits  of  insurance, 
and  have  really  been  an  educati<mal  force  in  this  direction, 

A  modem  method  of  benefit  association  is  found  in  the  railway 
relief  departments  of  some  of  the  large  railway  corporations.  These 
departments  are  organized  upon  a  diiterent  plan  from  the 
benefit  features  of  labour  organizations  and  secret  societies, 
providing  the  members  not  only  with  payments  on  account 
of  death,  but  also  with  assistance  of  definite  amounts  in 
case  of  sickness  or  acddent,  the  railway  companies  con- 
tributing to  the  funds,  partly  from  philanthropic  aiid  partly  from 
financial  motives.  The  prindpal  railway  companies  in  the  United 
States  which  have  eBtablish«d  these  relief  departments  are  the 
Pentisylvama,  the  Philadelphia  &  Heading,  the  Baltimore  & 
Ohio,  the  Chicago,  Burlington  &  Quincy,  and  the  Plant  System. 
The  relief  department  benefits  the  employ^,  the  railways,  and  the 
public,  because  it  is  l»sed  upon  the  sound  prindple  that  the 

interests  end  welfare  of  labour,  capital  and  sodety  are  common 
and  harmonious,  and  can  be  promoted  more  by  co-opemtion  of 

rfpft'ftan  hy  aBtegnnUm  anH  iitrife."   
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The  railmy  «BpIoy£8  support  oDB-twMtietb  of  tbe  o^ire  popula- 
tum,  and  most  of  tneir  associations  maintaia  ot^nizations  to  provide 
their .  members  with  relief  and  insurance.  The  Brotherhood  of 
Locomotive  Engineers,  the  Order  of  Railway  Conductors  of  America, 
the  Brotherhood  ai  Locomotive  Firemen,  the  Brotheriiood  of 
Railway  Tiauunen,  the  Brotherhood  of  Railway  Trackroen,  the 
Switchmen's  Union,  the  Brotherhood  of  Railway  Carmen,  and  the 
Order  of  Railway  Telegraphers,  all  have  relief  and  benefit  features. 
The  oldest  and  brgest  of  these  is  the  International  Brotherhood  of 
Loeomotive  Engineers,  founded  at  Detroit  in  Augmt  xM^  Utte 
otbtf  labour  orcanixatioai  of  the  hq^er  daaa  of  workqiOD,  the 
objects  of  the  brotherhoods  of  railway  employ^  are  partly  social 
and  partly  educational,  but  in  addition  to  these  great  purposes  they 
seek  to  protect  their  members  through  relief  and  benefit  features. 
Of  course  the  relief  departments  of  the  railway  companies  are 
competitors  of  the  retief  and  inauiance  features  of  the  railway 
emplov^  orders,  but  both  methods  <rf  providing  assistanoe  have 
proved  successful  and  beneficial. 

For  a  history  of  the  various  American  organizations,  see  Albert  C. 
Stemnsi  The  CyeltpaeSia  of  Fraternities  (New  Yoric,  1899) ;  PmU 
Ur  FraUmalists,  published  by  the  Fratamal  Monitor,  Kochester, 
N.Y.;  for  annual  statements.  "  The  World  Almanac,"  "  Railway 
Relief  Departments,"  "  Brotherhood  Relief  and  Insurance  of 
Railway  Employfa,  **  Mutual  "Relief  and  Benefit  Associations 
la  the  Printing  TiMle.''  "  Benefit  Features  of  American  Tiade 
Unions,"  BuiUHn*  Noa.  8.  J 7.  19  «nd  a»  of  the  U.S.  Department 
of  Labour.  .  (CKw.) 

'  IRiflHM;  BOOIETT  OF,  tht  name  adopted  by  a  body  of 
Cfaristf  and,  who,  in  law  and  general  osage,  are  commonly  called 
QUAKEfts.  Hiough  small  in  number,  the  Society  occupies  a 
position  of  aingulot  iiianttt.  To  the  atudat-  of  ecdetiattical 
history  it  is  teraorkablc  as  exhibidDg  a  fonn  at  Christiaiutf 
widdy  diveniettt  iroiii'  tbe  prevaleiit  types,  being  a  rdigionB 
fellowdi^  wblch  has  n>  formttlated  creed  demanding  definite 
subscription,  and'  no  liturgy,  ptiestbeod  or  outward  sacrament, 
and  which  gtTcs  to  woAien  an  equal  [dace  with  men  ih  cfaunih 
Mganization,  Hie  student  «f  EagK^  coiBtitutioi»l  history 
will  obsem  the  success  with  whitfa  Priends  have,  by  the  mere 
force  of  passive  realstance^  obtained,  from  thelegi^ture  and  the 
courts;  indulgence  for  all  their  scruples  and  a  legal  recognition 
of  'their  ciBtoBos^  In  American'  history  Ui^  occupy  an 
important  fdace  baause  o<  the  veiy  promiment  part  which 
they  {&yed  in  the  cohniaation  of  New  Jcn^  and  Fesin- 
sj^ai^ 

Tbe  histery  6f  QuakeriiAi  in  England  nay  be  divided  into 
three  periodB: — (i>  from  the  fint  pveachhig  of  George  Foi  in 
1647  to  tbe  Toleration  Act  1689;  <b)  from  1689  to  the  evangelical 
movemooC  in  1855*,  (3)  from  1835  to  the  present  taae. 

T.  Petufd  id^~i^$r.'— George  Fox  (1624.-*-]  691),  tbe  son  of  a 
imvcr'of  DtaytM-dn'the-Clay  (now  called  Fenny  Drayton]  in 

^   lieloeatershire,  iras  the  founder  of  the  Sdciety.  He 

-begau  '-bis^  puUic  ninistty  in  1647,  bat  thei^  ib  no 
.  cvidbnee  to  shew  that- he  set  out  tafoiin  a  separate 
teligioua  ibodyt  Inipresscd  Uy  thi  iomalism  and  deadneas  of 
eo&tempotaiy.  Gkcistiaaity  (of  which  the»-ia  much  evidtotie 
in  the  ccmfeniona  lof  the  Puritaa  mitfers  themadves)  he  emphat 
■med  tlib^la^iMartatioejof -n^ie&tuice  and  personal  stchring  after 
die  trath. .  When;  however,  faia:  preaching  attiactfcd  fdUoweks^ 
a  oonunuirity  begslh  to  be  ioniled,  and  traces  of  orgaiiisatioa 
and  xliKHiUne  may  be:  noted  in  very  early  times.  In  1653  a 
mnnber  pedi^  in^  Westmorland  and  niKth  LaacaafaiTe- who 
had  eeparatcd  fsom  the  axnnozl  hatnonal  worship/? came  under 
the  influence  of  Fox,  and  it  wa^  UuS' community  (if  it  can  be  so 
called)  at  Preston  Patrick  which  formed  the  nndeus  of  the 
Qaaker  chuidi.  .For  two  years  the  movement  spread  rapidly 
tfansiighont  the  north  of  Engboid,  afad  in  11654  mere  than  sixty 
mimstcra  went  to  Norwich,  London,  Bristol,  the  MidJbndd, 
:WBlea  and  other  parts.  Fox  ami  his  feUow-preathers  ep^riK 
irisBBever  opportunity  offeKed,-r-sQmetimesBi  churAei(decHliing, 
ior  the  most  patt,-ito  occupy  the  pulpit),  afrmetimes  in  Xms^ 
WMnctsutes  at  macket.  crosses.  '  The  'inustenoe  on  an  Inward 
■piraual  eipenoDte  wftfi  the  great  eontribtttioD.  made  by  Frbemte 

*  A*  ,the  time,  feterred  to,  and  during  the  Commonwealth,  the 
pulpits  of  the  cathedrals  and  chuithes  werg  occtipied  bv  Episcopalijcns  | 
of  «ne  RiafaardiBaxtertyne,  Presbytorians^  Irtdependeniis  and  a  few 
Baptists.  It  k  these,  add  not  the.clecgy  of  theiChutch  of  Enfi^od,  j 
who  are  continually  referred  to  by  Ceorse  Fox  as  "  ptie«lh'.''--t   -n  ' 


to  the  teBgtoUs  life  of  the  t>me,'and  ta  thoueatidB  it  came  as  a  new 
revelatiou.  Tkexe  is  evidence  to  show  that  the  arrangemcilt 
for  this  "  publishing  of  Truth"  rested  mainly  with  Fox,  aad 
that  tbe  eipienses  of  it  and  of  the  foreigii  missions  were  borne 
out  fA.  a  conuDon  fund.  Maxgaiet  Fell  <x6i4-i703),  wife  df 
Thomas  Fell  (159^x658),  vice-diancxUor  of  (he  duchy  o£  Lan* 
caster,  and  aftermuds  of  George  Fox,  opened  her  house,  Swatth* 
more  Hall  near  Ulverston,  to  these  preachcit  and  probably 
contributed  largely  to  this  fund. 

Their  insistence  on  the  personal  aspect  of  rriigioua  eq>erience 
made  it  impossible  for  Fronds  to  countenance  the  setting  ^urt 
of  any  man  or  building  for  the  purpose  <A  divine  workup  to 
the  exclutton  of  aU  others.  The  <^>eTatiott  of  the  Spirit  was^in 
no  way  limited  to  time,  or  individual  or  pla(%.  The  gteat  streai 
which  they  laid  14)00  this  aspect  of  Christian  truth  caused  them 
to  be  chafed  with  unbelief  in  the  cunent  ortitodox  views  as 
to  the  inspiration  of  the  Scriptures,  and  the  pewm  and  worh  of 
Christ,  a  dbarge  which  Uiey  alw^  denied.  Contmy  to  the 
Puritaa  teadiing  of  the  time,  t3wy  insistied  on  the  possilnUty; 
in  this  life,  of  complete  vittory  over  si*.  Rbbert  Barclay,  writiniB 
S(Hne  twenty  yean  later,  admits  <A  degrees  of  perfection,  and  the 
possibility  of  a  fall  from  it  (Apotogy,  Picpi  viii.}.  Such  teaching 
neoessarUy  brought  Fox  and  his  friends  into  oonfiict  with  aH 
the  rdigious  bodies  of  £n{^and,  and  they  were  continually 
engaged  m  Mrife  With  the  Presbyterians,  Independents,  Baptieti^ 
Epi9oi^)alian8  and  the  wilder  aoctaries,  sudi  as  the  Rantere  and 
the  Mugj^toaisns.  The  strife  wasoftra  conducted  om  both  aidea 
with  a  zeal  and  bittemeas  of  langtiagr-  which  were  chaxacter-^ 
iatic  of  the  pttiod.  Althod^  thife  wan  UtUe-w  no  sCrem  kid 
on  either  the  joys  or  the  terrors  of  a  future  life,  the  movemeni^ 
Was  not  infrequently  accompanied  by  most  of  Uiose  ^jrsical 
symptoms  which  usually  go  with  vehement  appeals  to  tbd 
cansciebde  and  emotions  of  a  rude  multitudek  It  waa  owing  to. 
these  iriiyaleal  manifestations  that  the  name. "  Qu^er  "  waa 
either  first  given  or  was  regarded  as  appropriate  when  given  for 
another  reason  <see  Fox's  Jtmrndl  concerning:  Justice  Pennet  at 
Derby  in  1650  and  Barclay's  AfoUfy,  Vnp.  ii,  S  8).  The  early 
Friends  deflnitdy  asserted  that  those  who  did  not  know  quaking 
and  trembling- were  strangcxs  to  the  experience  Moses,  Dayid 
and  other  saints.  '■ 

Some  of  tbe  earliest  adherents  indidged  in  «ctrava|anca  ofi 
no  measured  kind.  Some  of  tfaoaa  imitated  the  Hebrew  pr<v)bebl 
in  the  performance  of  aymboUc  aictg  of  dmundatKn,  foreteUiof 
or  warning,  going  barefoot,  or  in  sackcloth  or  undress,  aiul,  i*  a 
few  cases,  for  brief  periods,  altogether  naked;  even  women  .in 
some  cases  distinguished  tfannsidves  by  extravagance  of  conduct. 
The  case  of  James  Nayler  (i6i7?-i66o),  who,  in  spite  ofFoj^^ 
gravewaming,allowedMeBsianichomasetobepaidtohim,is  the 
beit  known  of  these  instanoes;  they  are  to  be  e^qilained  partlj; 
by  mental  disturbance,' resulting  from  the  undue  promineuce  ^ 
a  single  idea,  and  partly  by  the  gcaeml  religious  excitement  ol( 
the  time  and  the  rudeneas  of  manners  prevailing  in  the  classes  of 
society:  from  whidi  many  of  theM  individuals  aame.  It  most  be 
remembered  that  at  this  time,  and  for  kag  alter,  there  was  no 
definite  or  formal  mmbership  -or  system  of  4dmission  to  thjs 
society,, and  it  was  open  to  any  one  by  attending  the  meeting 
to  gain  th«  repntation  of  .being  a  Quaker.; 

The  activity  of  the  early  Fiieiids  waS'  not  coi^ned  ,to  England 
or  tren  t»  tbe  Brituh  Isle?.  Fox  and  others  travelled  in  Ameriqa 
and  the  West  India,  Islands;  another  reached  Jerusalem  fn4 
{Nceached  against  the  superstition  of  tbe  mon^s;-  Mary  Fisher 
(fl.  i65a-x697>,  "  a  religious  ^maiden,"  ^^M.  Smyrna,  th^ 
Mores  and  the  court  of  MabDnuned  IV.  at  Adriant^e;  AXeX" 
endet  .Faik>er  (cfiafr^iidag)  wapt.  to:  Afcica;  others  made  theif 
way. to.  J^me;  two  women  were  inpnsoned  by  the  Inquisitim 
at- Malta;  two  men  passed  int^  Auetna  and  Hungary;  4^nq 
William  Penn*  GeoVBSiFox  and  aeve^ii  otheia  - preached  in 
'H<4huid  and  Gennany.    •  .  ■-  ■  -l 

'   It,  was  only  gradually  that  the  Qufilter  conamunity  clothef^ 
itself  with  an  orgeA>;Bation.  ;rhc  beginoiug  of  this  appears  tp  h|e 
duetto  WiUinni Pew^Wry  (1 691,-1 683)  A^id  Geprge  Fpx}  it 
not  u^tU.itao^i^M^ii^qnwdete  system  of  fkarcii  orgaAiiiatiQ^ 
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w«3  ««tafalidied. :  Ite  Mtrodnctaon  of  on  -ordiered  system  ftod 
disaptiocwas,  naturally,  Tiewed  witit  some  su^don  by-pb^^c 
taught  to  believc!  that  the'  hnrard  light  of  cajcfa  iadividutd  man 
inis->thc'oaly  true  guidei  for  his  conduct.  The  prefect  met  with 
deteimined  oppositioni  for  alwut  twenty  years  (1675-1695) 
fnm  persmU'Of  considegrabte  Depute  In  the  foody.  John  Wilkinson 
and  Jobn  Story  of  Weatmoriand;  togcitlier  'with  WUiam  Rogers 
qf  Bristol,  raised  a  party  against  Fox  concerning  the  management 
of  the  affairs  of  the  society,  regarding  with  suspicion  any  'fixed 
arrangement  for  meetitLgs  for'  conducting  churdi  business,  and 
in  fact  hardly  finding  a  place  for  such  meetings  at  all.  They 
stood  for  the  {mnciple  of  Indqpeiidency  against  the  Fresb3rterian 
fbrm  of  church  government  which  Fox  had  recently  ^tablishcid 
in  the  "  Monthly  Meethigs  "  (see  below).  They  opposed  all 
arrangement  for  the  orderly  distribution  of  travelling  ministers 
to  dilfetent  locafities,  and  even  for  the  payment  of  their  expenses 
(see  abk^);  they  alto  ation^  objected  to  any  discii^inary 
polrer'  beuag  entruated  to  the  women's  separate  meetings  for 
badness,  which  had'  beciH&a  o{'  considerable  hnportahee  after 
the  Kague  (1665)  and 'the  Fire  of  Ixmdon  (1666)  in  consequence 
of  the  need  for  poor  rdief.  They  also  claimed  the  right  to  meet 
secretly  for  worship  in  time  of  persecution  (sec  below).  They 
drew  a  considerable  following  away  with  them  and  set  up  a 
rival  organization,  but  before  long  a  number  returaed  to  their 
otlgitial  leader.  WflUam  Rogers  set  forth  his  views  in  Th« 
Christian  Quaker,  t68o;  the  st<»y  of  the  dissension  is  told,  to 
some  extent,  in  The  Inner  Life  of  the  lUligiotu  Societies  'af  the 
COfMfMMMiedAA,  by  R.'Bazday  (not  the  ^'  ApoloigfBt  the  f>est 
aceduat  'is  given  in  a  pamphlet  entitled  UicaJCs  Mother  by  John 
S.  Ro^ttee. 

^»bert  Barclay  (g.v.),  a  detCMtdaat  of  an  asdeat  Soottiidi 
fotnily,  who  had  received  a  liberal  education,  prindpaUy  in  Paris, 
at  the  Scots  College,  of  wMdi  his  imde  was  rector,  joined  the 
Quakers  about  1666,  and  Wil&un  Fenn  {q.v.)  came  to^m  about 
Cwo  years  later.  Tlie  Queers  had  always  been  active  contro- 
versialists, and  a  great  body  of  tracts  and  papers  was  issued  by 
them;  but  hitherto  these  had  been  of  smaU  account  from  a 
literary  point  of  view.  Now,  however,  a  more  logical  and 
^^arly  aspect  was  given  to  their  literature  by  the  writings  of 
Barclay,  especially  his  Apology  for  the  True  Christian  Divinity 
published  in  Latin  (1676)  and  in  EngUsh  (1678)',  and  by  the 
works  of  -Penn,  amongst  wldcli  No  Cross  No  Crown  and  the 
MaxiiHs  or  Fruits  of  SoHtuie  are  the  best  known. 
■  During  the  whole  time  between  their  rise  and  the  passing  tit 
the  Toleration  Act  i68g,  the  Quakers  were  the  object  of  almost 
:J  _  continuous  persecutibn  which  they  endured  with 
22*^  extraordinary  constancy  and  patience;  they  insisted 
on  the  duty  ol  meeting  openly  in  time  of  persecn- 
tion,  declining  to  hold  secret  assemblies  for  worship  as  other 
NonconfoROi^  were  dcang.  The  ninnber  who  died  in  prison 
approached  400,  and  at  least  100  more  perished  from  violence 
and  ill-usage.  A  petition  to  the  first  parUament  ol  Charles  II. 
staged  that  3179  had  been  imprisoned;  the  number  rose  to  45^ 
In  1062,  the  Hfth  Monarchy  outl»reak,  in  which  Friends  were 
\tL  no  way  concerned,  bemg  latgely  responsible  for  this  increase. 
There  is  no  evidence  to  show  that  they  were  in  any  -way  con- 
nected with  any  of  the  plots  of  the  Commonwedth  or  R^toration 
periods.  A  petition  to  James  11.  in  1685  stated  that  1460  were 
then  in  prison.  Under  the  Quaker  Act  of  166a  and  the  Con- 
venticle Act  of  1664  a  number  were  tran^rted  out  of  England, 
and  under  the  last-named  act  and  that  of  it'jo  (the  Second 
Conventicle  Act)  hundreds  of  households  were  despoiled  of  all 
their  goods.  The  pemd  laws  under  which  Friends  suffered  may 
be  divided  chronolo^cally  into  those  of  the  Commoswealth  and 
Ae  Restoration  periods.  Under  the  former  there  were  «  few 
charges  of  plotting  agurat  the  goVmrntent.  Several  lnq)ris(m- 
ments,  ihcluding  that  of  George  Fox  at  Derby  in  1650-1651,  we*e 
brought  about  under  the  Blasphemy  Act  of  1650,  which  infficted 
penalties  on  any  one  who  asserted  himself  to  be  very  God  or  equal 
irith  God,  a  charge  to  which  the  Friends  were  pecidiarly  liable 
owing  to  their  doctrine  of  perfection.  After  a  royalist  insurrec- 
tion in  1655,  a  proclamation  was  issued  announcing  that  persiora 


suspiftcted  of'  Rttman  CithefidSth*  would  be' peijttired  t'o  ta^^  an 
6ath  iabjuring  the  papal  authority  dnd  tratisubstantiatiorij '  Tljft 
Quakes,  accu^  as  they  were  of  being  JesuiU,  ^nd  refusing  tp 
take  the  oath,  suffered  imder  this'  procl&maliob  aiid  tmder  the 
more  stringent  tUrt  of  1656.  A  considerable  number  \f  ere  fl4gg^ 
under  the  Vagrancy  Acts  (30  Eliz.  c.  4;  7  Jac._|.  c.  4),  wliich  ^fere 
strained  to.  cover  the  case  of  itiht^raj^- Quaker,  piteac^ecs,  ;  tl^ey 
also  came  under  the  provuions  of  the  acts  of  1644, 1650  and  1656 
directed  against  travelling  on  the  U>rd'«  dayi  ■'lire  interruptfon 
of  preachers  when  celebrating  divine  service  rendered  the  offender 
liable  to  three  months'  imprisonment  imder  a  statute  of  the  first 
year  of  Mary,  but  Friends  g^erally  waited  to  speak  till  the 
service  was  ovei'.'^  The  Lord's  Day  Act  r656  also  enacted 
penalties  against  any  one  disturbing  the  service,  but  apart  froni 
statute  many  Friends  were  imprisoned  fox  open  contempt:  of 
ministers  and  magiBtrateSb  At  the  Restoration  70b  Fiinkd^ 
imprisoned  iisc  contempt  said  8<»ne  minor  offences,  were  set  at 
hbertyl  After  the  Rratoration  there  began  k  petsecvtion  of 
Friends  and  other  Nonconformists  as  such,  notwithstan^i^  tl)e 
king's  Dedaration  Breda  whkb  had  .pnoehimcd  liberty  fof 
tender  consciences  as  long  as  no  disturbance' of  the  peace'  -Wai 
caused.  Among  the  most  common  causes  of  iraprisonment  ^as 
the  practice  adopted  by  judges  vbA  flU^^rtrates  'Of  fondaiiiig  to 
Friends  (particularly  when  no  other  change  con&A  be  proved 
against  them)  the  Oaths  of  Supremacy  and  Allegiance  (5  £Iiz> 
c  z  &  7  Jac.  L  c.  6).  The  refisal  in  any  dicumatance  to  take 
an  oath  led' to  mndi  suffering.  The  Act  3  Jac.  I.  e.  4,  passed 
in  contequenceei  the  Ounpoffder  Plot,  a^ainM  Roman  Catholics 
for.  not  attending  chtixch,  was  iMit  in  f<»ce  against  Frittids,  and 
imder  H  cnonnous  fines  wen:ievied.  The  Quaker  Act  1663 
and  the  Ccnnnniticle  Acts  <^  1664  and  1670,  designed  tO  enforce 
attendaiice  at  church,  ahd  inflicting  severe  penalties  on  those 
attending  other  reHgioua  gatherings,  were  respmisiUe  f or  the 
most  severe  p^ra^tion  <rf  all.  Theract  of  i670gave  to  informers 
a  pecuniary  interest  (they  wa%  to  have  one^third  of  the  fine 
imixised)  in  hunting  down  Nonconformists  who  Inoke  the  law, 
and  this  uid  other  statutes  wert  unduly  strained  to  secure  con- 
victions. A  wooixmhaX  similar  act  of  35  Eliz..  c.  t:,  enactaig  even 
more  severe  penalties,  had  never  been  repealed,  and  was  some- 
times put  in  force  against  Friends.  The  Militia  Act  1663  (14  Car. 
II.  c.  3),  enacting  fines  againat  those  who  leftiaed  to  find  aman  fitr 
the  mOkia,  vas  occamonaUy  put  in  foroei  Hie  rdhisal  to  pay 
tithes  and  other  ecdemstical  demands  led  to  cenCiftvons  .and 
heavy  distraints,  under  the  vutous  laws  made,  in  that  behalf. 
This  state  of  things  continued  to  some  extent  into  the  igth 
ototiuy.  For  further  information  see  "  The  Fmal  Laws  affect- 
ing Early  Friends  in  England  "  (brom  which  :the-  foregoing'  sum- 
mary istaken^  by  Wm.  Cbas.  Braithwaite  in  The  Fira  Publishers 
bf  Truth.  On  the  istfa-of  March  1672  Chal-les  II.  issued  hb 
declaration  suspending  the  ipenal  laws  in  ecdtbiastical  matters, 
and  shortly  afterwards,  by  pardon  under  the  great  seal,  he 
releasedneariysooQuakeisfrompzisui,  remitted  thdr  fines  and 
released  sudi  of  their  estates  aa  vsro  forfeited  fay  pnioKmmre. 
It  is  of  intesest  to  note  that,  dtluMgh  John  Bijaym  "was  Inttcrly 
oi^Ksed  to  Quakers,  his  friends,  on  hearii^- of .  the  petition 
contemplated  by  them,  requested  them  to  insert  his  name  on  the 
list,  and  in  this  way  he  ga^ied  his  ireedom.  The  dissatisfaction 
whicii  tins  exercise  of  the  royal  prerogative  aroused,  induhed  the 
king,  in  the  following  year,  to  withdraw  his  proclamation,  and, 
notwithstanding  appeals  to  him,  the  >  persecution  continued 
intermittently  throughout  hisTeigln.  On  the  accession  «f  James 
II.  the  Quakers  addressed  him  (see  above)  with  some  hope  oxt 
account  <rf  his  known  friendship  for  William  Penii,  and  the:lnAg 
not  long  afberwaids  directed  a  stay  of  proceedings  in  dl  matten 
peftding  in  ^skt  achequa*  agsiiist  Quakers  on  the  gfouad  of  nonr 
attendance  at  thenaticmal  worship.  In  1687.  came  his  dsdaratiOD 
for  liberty  of  conscience,  and,  after  the  Revolution  of  1688,  the 
Toleration  Act  16S9  put  an  end  to  the  persecution  of  Queers 
(along  with  other  Dissenters)  for  nOn-attendance  at  church. 

i  On  the  whole  subiett  of  preaehti^  "  after  the  prleit  had  done," 
see  Barclay'*  Inner  Life  of  the  Rdigious'  Societies  of  the  Common- 
wealth, di.  XSiJ 
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For  many  years  after  this  they  were  liable  to  imprisonment  for 
non-payment  of  tithes,  and,  together  with  other  Dissenters, 
they  remained  under  various  civil  disabilities,  the  gradual  removal 
of  which  is  part  of  the  general  history  (rf  England.  In  the  years 
succeeding  the  Toleration  Act  at  least  twelve  of  their  number 
were  prosecuted  (often  more  than  once  in  the  spiritual  and  other 
courts)  for  keeping  school  without  a  bishop's  licence.  It  is 
coming  to  be  recognized  that  the  growth  of  religious  toleration 
owed  much  to  the  early  Quakers  who,  with  the  exception  of  a 
few  Baptists  at  the  first,  stood  almost  alone  among  Dissenters  in 
holding  their  public  meetings  openly  and  regularly. 

The  Toleration  Act  was  not  the  oiiy  law  of  William  and  Maty 
which  benefited  Quakers.  Hie  legislature  has  continually  had 
regard  to  their  refusal  to  take  oaths,  and  not  only  the  said 
act  but  also  another  of  the  same  reign,  and  numerous  others, 
subsequently  |>assed,  have  respected  the  peculiar  scruples  of 
Friends  (see  Davis's  Digest  of  Legislative  Enactments  relating 
to  Friends,  Bristol,  1820). 

a.  Period  1689-183$. — From  the  beginning  of  the  18th 
century  the  zeal  of  the  Quaker  body  abated.  Although  many 
_  ^  , .  "  General  "  and  other  meetings  were  held  in  different 
Q^dia^  parts  of  the  country  for  the  purpose  of  setting  forth 
Quakerism,  the  notion  that  the  whole  Christian  church 
would  be  absorbed  in  it,  and  that  the  Quakers  were,  in  fact,  the 
church,  gave  place  to  the  conception  that  they  were  "  a  peculiar 
people  "  to  whom,  more  than  to  others,  had  been  given  an  under- 
standing of  the  will  of  God.  The  Quakerism  of  this  period  was 
largely  of  a  traditional  kind;  it  dwelt  with  increasing  emphasis 
on  the  peculiarities  of  its  dress  and  language;  it  rested  much 
iqMNa  discipline,  which  developed  and  hardened  into  rigorous 
forms;  and  the  correction  or  exclusion  of  its  members  occupied 
more  attention  than  did  the  winning  of  converts. 

Excluded  from  political  and  municipal  life  by  the  laws  which 
required  either  the  taking  of  an  oath  or  joining  in  the  Lord's 
Supper  according  to  the  rites  of  the  Established  Church,  exclud- 
ing themselves  not  only  from  the  frivolous  pursuits  of  pleasure, 
but  from  music  and  art  fn  general,  attaining  no  high  average 
level  of  literary  culture  (though  producing  some  men  of  eminence 
in  science  and  medicine),  the  Quakers  occupied  themselves 
mainly  with  trade,  the  business  of  their  Society,  and  the  calls  of 
philanthropy.  From  early  times  George  Fox  and  many  others 
had  taken  a  keen  interest  in  education,  and  in  1779  there  Was 
founded  at  Ackworth,  near  Pontefract,  a  school  for  boys  and 
girls;  this  was  followed  by  the  reconstitution,  in'  1808,  of  a 
school  at  Sidcot  in  the  Mendips,  and  in  i8ii,  of  one  in  IsHngtoh 
Road,  London;  it  was  afterwards  removed  to  Croydon,  arid, 
later,  to  Saffron  Walden.  Others  have  since  been  established 
at  York  and  in  other  parts  of  En^nd  and  Ireland.  None  of 
them  are  now  reserved  exclusively  for  the  children  of  Friends. 

Dxiring  this  period  Quakerism  was  sketched  from  the  outside 
by  two  very  different  men.  Voltaire  (Dtctionnaife  Philosophigue, 
"  Quaker,"  "  Toleration  ")  described  the  body,  which  attracted 
his  curiosity,  his  sympathy  and  his  sneers,  with  all  his  brilliance. 
Thomas  Clarkson  {Portraiture  of  Quakerism)  has  given  an 
elaborate  and  sympathetic  account  of  the  Quakers  as  he  knew 
them  when  he  travelled  amongst  them  from  house  to  house  on  his 
crusade  against  the  slave  trade. 

3.  From  1835, — During  the  i8th  century  the  doctrine  of  the 
Inward  Light  acquired  such  exclusive  prominence  as  to  bring 
about  a  tendency  to  disparage,  or,  at  least,  to  neglect,  the  written 
word  (the  Scriptures)  as  being  "  outward  "  and  non-essential. 
In  the  early  part  of  the  19th  century  an  American  Friend,  Elias 
Hicks,  pressed  this  doctrine  to  its  furthest  limits,  and,  in  doing  so, 
he  laid  stress  on  "  Christ  within  "  in  such  a  way  as  practically 
to  take  little  account  of  the  person  and  work  of  the  "  outward," 
i.e.  the  historic  Christ.  The  result  was  a  separation  of  the  Society 
in  America  into  two  divisions  which  persist  to  the  present  day 
(see  below,  "  Quakerism  in  America  ")-  This  led  to  a  counter 
movement  in  England,  known  as  the  Beacon  Controversy, 
from  the  name  of  a  warning  publication  issued  by  Isaac  Crewdson 
of  Manchester  in  1835,  advocating  views  of  a  pronounced  "  evan- 
gelical "  type.   Much  controversy  ensued,  and  a  certain  number 


of  Friends  (Beacpnites  as  they  are  sometimes  called)  departed 
from  the  parent  stock.  They  Ifcft  behind  them,  howevw,  many 
influential  members,  who  may  be  described  as  a  middle'  party, 
and  who  strove  to  give  a  more  "  evangelical  "  tone  to  Quaker 
doctrine.  Joseph  John  Gumey  of  Norwich,  a  brother  of  Eliza- 
beth Fry,  \yy  means  of  his  high  social  position  and  his  various 
writings  (some  published  before  1835),  was  the  most  prominent 
actor  in  this  movement.  Those  who  quitted  the  Society  main- 
tained, iot  some  little  time,  a  separate  organization  of  their 
own,  but  sooner  or  later  most  bf  them  joined  the  Evangelical 
Church  or  the  Plymouth  Brethf«n. 

Other  causes  have  been  at  work  modifying  the  Quaker  so(^ty. 
The  repeal  of  the  Test  Act,  the  admission  of  Quakers  to  Parlia- 
ment in  consequence  of  their  being  allowed  to  affirm  instead  of 
taking  the  oath  (1832,  when  Joseph  Pease  was  elected  for  South 
Durham),  the  establishment  of  the  University  of  London,  and, 
more  recently,  the  opening  of  the  universities  of  Oxford  and 
Cambridge  to  Nonconformists,  have  all  had  their  effect  upon  the 
body.  It  has  abandoned  its  peculiarities  of  dress  and  language, 
as  well  as  its  hostility  to  music  and  art,  and  it  has  cultivated  a 
wider  taste  in  literature.  In  fact,  the  number  of  men,  either 
Quakers  or  of  Quakir  origin  and  proclivities,  who  occupy 
positions  of  influence  in  Engli^  life  is  large  in  proportion  to 
the  small  body  with  which  they  are  connected.  During  the  igth 
century  the  interests  Friends  became  widened  and  th^  are 
no  longer  a  close  community. 

Doctrine. — It  is  not  easy  to  state  with  certainty  the  doctrines 
of  a  body  which  (in  England  at  least)  has  never  demanded  sub- 
scription to  any  creed,  and  whose  views  have  undoubtedly 
undergone  more  or  less  definite  changes.  There  is  not  now  the 
sharp  distinction  which  formerly  existed  between  Friends  and 
other  non-sacerdotal  evangelical  bodies;  these  have,  in  theory 
at  least,  largely  accepted  the  spiritual  message  of  Quakerism. 
By  their  special  insistence  on  the  fact  of  immediate  communion 
between  God  and  man.  Friends  have  been  led  into  those  views 
and  practices  whidi  still  mark  them  off  from  their  fellow- 
Christians. 

Nearly  all  their  distinctive  >^ew8  {e.g.  their  refusal  to  take 
oaths,  their  testimony  against  war,  their  disuse  of  a  professional 
ministry,  and  their  recognition  of  women's  ministry)  were  being 
put  forward  in  England,  by  various  individuals  or  sects,  in  the 
strife  which  raged  during  the  intense  religious  excitement  of  the 
middle  of  the  17th  century.  Nevertheless,  before  the  rise  of  the 
Quakers,  these  views  were  nowhere  found  in  conjunction  as  held 
by  any  one  set  of  people;  still  less  were  they  regarded  as  the 
outcome  of  any  one  central-  belief  or  principle.  It  is  rather  in 
their  emphasis  on  this  thought  of  Divine  communion,  in  their' 
insistence  on  its  reasonable  consequences  (as  it  setfms  to  them), 
that  Friends  constitute  a  separate  ctmimUnity.  The  app(Hnt- 
ment  of  one  man  to  preach,  to  the  exclusion  of  others,  whether 
he  feels  a  divine  call  so  to  do  or  not,  is  regarded  as  a  limitation 
of  the  work  of  the  Spirit  and  an  undue  concentration  oi  that 
responsibility  which  ought  to  be  shared  by  a  wider  circle. .  For 
the  same  reason  they  refuse  to  occupy  the  time  of  worship  with 
an  arranged  programme  of  vocal  service;  they  meet  in  sOenoe, 
desiring  that  the  service  of  the  meeting  shall  depend 
on  spiritual  guidance.  Thus  it  is  left  to  any  man  or  \^onb^ 
woman  to  offer  vocal  prayer,  to  read  the  Scriptures, 
or  to  utter  such  exhortation  or  teaching  as  may  seem  to  be 
called  for.  Of  late  years,  in  certain  of  their  meetings  oh  Sunday 
evening,  it  has  become  customary  for  part  of  the  rime  to  be 
occupied  with  set  addresses  for  the  purpose  of  instructing  the 
members  of  the  congregation,  or  of  conveying  the  Quaker  message 
to  others  who  may  be  present,  all  their  meetings  for  worship 
being  freely  open  to  the  public.  In  a  few  meetings  hymns  are 
occasionally  sung,  very  rarely  as  part  of  any  arrangement, 
but  almost  always  upon  the  request  of  some  individual  for  a 
particular  hymn  appropriate  to  the  need  of  the  congregation. 
The  periods  of  silence  are  regarded  as  times  of  worship  equally 
with  those  occupied  with  vocal  service,  inasmuch  as  Friends 
hold  that  robustness  of  spiritual  life  is  he&t  promoted  by  earnest 
striving  on  the  part  of  each  one  to  know  the  will  of  God  for 
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bimself,  and  to  be  drawn  into.  Christian  feUowship  with  the 
other  worshippers.  The  points  oh  which  special  stress  is  laid 
are: — (i)  the  share  of  responsibility  resting  on  each  individual, 
whether  called  to  vocal  servic;e  oe  not,  for  the  right  spiritual 
atmosphere  of  the  Meeting,  and  for  the  welfare  of  the  congrega^ 
tion;  (z)  the  privilege  which  may  be  enjoyed  by  each  woishi{^)er 
of  waiting  upon  the  Lord  without  relying  on  spoken  words, 
however  helpful,  or  on  other  outward  roatters;  (5)  freedom 
for  each  individual  (whether  a  Friend  or  not)  to  speak,  for  the 
help  of  others,  such  message  as  he  or  she  may  feel  called  to  utter; 
(4)  a  fresh  sense  of  a  divine  call  to  deliver  the  message  on  that 
particular  occasion,  whether  previous  thought  has  been  given 
to  it  or  not.  The  idea  which  ought  to  underlie  a  Friends'  meeting 
is  thus  set  forth  by  Robert  Barclay:  "  When  I  came  into  the 
silent  assemblies  of  God's  people,  I  felt  a  secret  power  among 
them,  which  touched  my  heart,  and  as  I  gave  way  imto  it,  I 
found  the  evil  weakening  in  me  and  the  good  raised  iq> "  {Apology^ 
zi.  7).  In  many  places  Friends  have  felt  the  need  of  bringing 
spiritiuil  help  to  those  who  are  unable  to  profit  by  the  somewhat 
severe  discipline  of  their  ordinary  manner  of  worship.  To  meet 
this  need  they  hold  (chiefly  on  Sunday  evenings)  meetings  which 
are  not  professedly  "  Friends'  meetings  for  worship,"  but  wiiich 
are  services  conducted  on  lines  similar  to  those  of  other  religious 
bodies,  with,  in  some  cases,  a  portion  of  time  set  apart  for  silent 
worship,  and  freedom  for  any  one  of  the  congregation  to  utter 
words  of  exhortation  or  prayer. 

From  the  beginning  Friends  have  not  practised  the  outward 
ordinances  of  Bi^tism  and  the  Lord's  Su[q}a,  even  in  a  non- 
sacerdotal  sfnrit.  They  attach,  however,  supreme  value  to  the 
realities  of  which  the  observanos  are  reminders  or  types — on  the 
Baptism  which  is  more  than  putting  away  the  filth  of  the  flesh, 
and  on  the  vital  union  with  Christ  which  is  behind  any  outward 
ceremony.  Their  testimony  is  not  primarily  against  these 
outward  observances;  their  disuse  of  them  is  due  to  a  sense 
of  the  danger  of  substituting  the  shadow  for  the  reality.  They 
believe  that  an  experience  of  more  than  250  years  gives  an^le 
warrant  for  the  belief  that  Christ  did  not  command  them  as  a 
perpetual  outward  ordinance;  on  the  contrary,  they  hold  that 
it  was  alien  to  His  method  to  lay  down  minute,  outward  rules 
for  all  time,  but  that  He  enunciated  principles  which  His  Church 
should,  under  the  guidance  of  the  Holy  Spirit,  apply  to  the 
varying  needs  of  the  day.  .  Their  contention  that  every  event  of 
life  ^nay  be  turned  into  a  sacrament,  a  mjeans  of  grara,  is  summed 
iq>  in  the  words  of  St^hen  Grellet:  "I  very  much  doubt 
whether,  since  the  Lord  by  His  grace  brought  me  into  the  faith 
of  His  dear  Son,  I  have  ever  broken  bread  or  drunk  wine,  even 
in  the  ordinary  course  of  life,  without  the  remembrance  of,  and 
some  devout  feeling  regarding,  the  broken  body  and  the  blood- 
shedding  of  my  dear  Lord  and  Saviour," 

When  the  ministry  of  any  man  or  woman  has  been  found  to 
be  helpful  to  the  congregation,  the  Monthly  Meeting  (see  below) 
MMMtam  ^^^^  solemn  consideration,  record  the  fact  that 
it  brieves  the  individual  to  have  a  divine  call  to  the 
ministry,  and  that  it  encourages  him  or  her  to  be  faithful  to  the 
gift.  Such  ministers  are  'said  to  be  "  acknowledged  "  or  "  re- 
corded'*; they  are  emphatically  not  appcnnted  to  preach,  and 
the  fact  of  their  acknowledgment  is  not  regarded  as  o)nferring 
any  ^dal  status  upon  them.  The  various  Monthly  Meetings 
appoint  Elders,  or  some  body  of  Friends,  to  give  advice  of 
encouragement  or  restraint  as  may  be  ne«ied,  and,  generally, 
to  take  the  ministry  under  their  care. 

With  regard  to  the  ministry  of  women,  Friends  hold  that 
there  is  no  evidence  that  the  gUts  of  prophecy  and  teaching  are 
WoMtA  confined  to  one  sex.  On  the  contrary,  they  see  that  a 
manifest  blessing  has  rested  on  women's  preaching, 
and  they  regard  its  almost  universal  prohibition  as  a  relic  of  the 
seclusion  of  women  which  was  customary  in  the  countries  where 
Christianity  took  its  rise.  Tlie  particular  prohibirion  of  Paul 
(i  Cor.  xiv.  34, 3  j)  they  re|;ard  as  due  to  the  special  circumstances 
of  time  and  place. 

Friends  have  always  held  that  war  is  contrary  to  the  precepts 
and  spirit  of  the  Gospel,  believing  that  it  springs  from  the  lower 


impulses  of  human  nature,  and  not  from  the  seed  of  divine  life 
with  its  infinite  capacity  of  response  to  the  Spirit  of  God.  Their 
testimony  is  not  based  primarUy  on  any  objection  to 
the  use  of  force  in  itself,  or  even  on  the  fact  that 
war  involves  suffering  and  loss  of  life;  their  root  objection  is 
based  on  the  fact  that  war  is  both  the  outcome  and  the  cause  of 
ambition,  pride,  greed,  hatred  and  eversrthing  that  is  opposed  to 
the  mind  of  Christ;  and  that  no  end  to  be  attained  can  justify 
the  use  of  such  means.  While  .not  unaware  that  with  this,  as 
with  all  moral  questions,  there  may  be  a  certain  borderland  of 
practical  difficulty,  Friends  endeavour  to  bring  all  things  to  the 
test  of  the  Realities  which,  though  not  seen,  are  eternal,  and 
to  hold  up  the  ideal,  set  forth  by  George  Fox,  of  living  in  the 
virtue  of  that  life  and  power  which  takes  away  the  occasion  of 
war. 

Friends  have  always  held  that  the  attempt  to  enforce  truth- 
speaking  by  means  of  an  oath,  in  courts  of  law  and  elsewhere, 
tends  to  create  a  double  standard  of  truth.  They  find 
Scripture  warrant  for  this  belief  in  Matt.  v.  33-37  and 
Jam^  V.  1 2.  Thdr  testimony  in  this  respect  is  the  better  under- 
stood when  we  bear  in  mind  the  large  amount  of  perjury  in  the 
law  courts,  and  profane  swearing  in  general  which  prevailed 
at  the  time  when  the  Society  took  its  rise.  "  People  swear  to 
the  end  that  they  may  speak  truth;  Christ  would  have  men 
speak  truth  to  the  end  they  might  not  swear  "  (W.  Penn,  A 
Treatise  of  Oaths). 

With  regard  to  the  fundamental  doctrines  of  Christianity, 
the  belief  of  the  Society  of  Friends  does  not  essentially  differ 
from  that  of  other  Christian  bodies.  At  tiie  same  time 
their  avoidance  of  exact  definition,  embodied  in  a  rigid 
creed,  together  with  their  disuse  of  the  outward  ordinances  of 
Baptism  and  the  Supper,  has  laid  them  open  to  considerable 
misunderstanding.  As  wil  have  been  seen,  they  hold  an  exalted 
view  of  the  divinity  and  work  of  Christ  as  the  Word  become 
flesh  and  the  Saviour  of  the  world;  but  they  have  always  shrunk 
from  rigid  Trinitarian  definiiions.  They  believe  that  the  same 
Spirit  who  gave  forth  the  Scriptures  still  guides  men  to  a  right 
imderstanding  of  them.  "You  profess  the  Holy  Scriptures: 
but  what  do  you  witness  and  experience?  What  interest  have 
you  in  them  ?  Can  you  set  to  your  seal  that  they  are  true  by 
the  work  of  the  same  spirit  in  you  that  gave  them  forth  in  the 
holy  ancients?"  (Williun  Penn,  A  Summons  or  Call  to  Chris- 
tendonCi.  At  certain  periods  this  doctrine,  pushed  to  an  extreme, 
has  led  to  a  practical  undervaluing  of  the  Scriptures,  but  of  late 
times  it  has  enabled  Friends  to  face  fearlessly  the  conclusions 
of  modem  criticism,  and  has  contributed  to  a  largely  increased 
interest  in  Bible  study.  During  the  past  few  years  a  new  move- 
ment has  been  started  in  the  shape  of  lecture  schools,  lasting  for 
longer  or  shorter  periods,  for  the  purpose  of  studying  Biblical^ 
ecclesiastical  and  social  subjects.  In  1903  there  was  estabUshed 
at  Woodbrooke,  an  estate  at  SeUy  Oak  on  the  outskirts  of 
Birmingham,  a  permanent  settlement  for  men  and  women,  for 
the  study  of  these  questions  on  modern  lines.  The  outward 
beginning  of  this  movemait  was  the  Manchester  Conference  of 
1895,  a  turning-point  in  Quaker  history.  Speaking  generally, 
it  may  be  noted  that  the  Society  includes  various  shad^  of 
opinion,  from  that  known  «s  evangelical,"  with  a  certain 
hesitation  in  receiving  modem  thought,  to  the  more  "  advanced  " 
position  which  finds  greater  freedom  to  consider  and  adopt  new 
suggestions  of  scientific,  religious  or  other  thinkers.  The 
difference,  however,  are  seldom  pressed,  and  rarely  become  acute. 
Apart  from  points  of  doctrine  which  can  be  more  or  less  definitely 
stated  (not  always  with  unanimity)  Quakerism  is  an  atmospherey 
a  manner  of  life,  a  method  of  approaching  questions,  a  habit  and 
attitude  of  mind. 

Quakerism  in  Scotland. — Quakerism  was  preached  in  Scotland 
very  soon  after  its  rise  in  England;  but  in  the  north  and  south 
of  Scotland  there  existed,  independently  of  tmd  before  this 
preaching,  gniiups  of  persons  who  were  dissatisfied  with  the 
national  form  pf  worship  and  who  met  together  in  silence  for 
devotion.  They  naturally  fell  into  this  Society.  In  Aberdeen 
the  Quakers  took  considerable  hold,  and  were  there  joined  by 


Digitized  by 


FRIENDS,  SOCIETY  QF 


some  persons  of  influence  and  position,  especially  Alexander 
Jaffray,  sometime  provost  of  Aberdeen,  and  Colonel  David 
Barclay  of  Ury  and  his  aon  Robert,  the  autlKu:  of  the  Apology. 
Much  tight  has  been  thrown  on  the  history  of  the  Quakos  in 
Aberdeenshire  by  the  discovery  in  1826  at  Ury  of  a  MS.  Diary 
oi  Jaffray,  since  published  widi  elucidations  (and  ed.,  London, 
1836). 

IrHand — tht  father  of  Quakerism  in  Ireland  was  William 
Edmondson;  his  preaching  began  in  1653-1654.  The  History  of 
the  Quakers  in  Ireland  (from  1653  to  1752),  by  Wight  and  Rutty, 
may  be  consulted.  Dublin  Yearly  Meeting,  constituted  in  1670, 
19  independent  of  London  Yearly  Meeting  (see  below). 

America. — ^In  July  1656  two  women  Quakers,  Mary  Fisher  and 
Ann  Austin,  arrived  at  Boston.  Under  the  general  law  against 
heresy  their  books  were  burnt  by  the  hangman,  they  were 
searched  for  signs  of  witdicraft,  they  were  imprisoned  for  five 
weeks  and  then  sent  away.  During  the  same  ytzx  eight  others 
were  sent  back  to  England. 

In  1656, 1657  and  1658  laws  were  passed  to  prevoit  the  intro* 
dnction  ol  Qirakeis  into  Massachusetts,  and  it  was  enacted 
that  on  the  first  conviction  one  ear  should  be  cut  off,  on  the 
second  the  remaining  ear,  and  that  on  the  third  conviction  the 
tongue  should  be  bored  with  a  hot  iron.  Fines  were  laid  upon 
all  who  entertained  these  people  or  were  present  at  thdr  meetings. 
Thereupcm  the  Quakers,  who  were  perhaps  not  without  the 
obstinacy  of  which  Marcus  AureUu:s  complained  in  the  early 
Christians,  rushed  to  Massachusetts  as  if  invited,  and  the  result 
was  that  the  general  court  of  the  colony  banished  them  on  pain  of 
death,  and  four  of  them,  three  men  and  one  woman, were  hanged 
for  reusing  to  depart  from  the  jurisdiction  or  for  obstinately 
returning  within  it.  That  the  Quakers  were,  at  times,  irritating 
cannot  be  denied:  some  of  them  i^ipear  to  have  publicly 
mo<^ed  the  institutions  and  the  rulers  of  the  colony  and  to  have 
interrupted  public  worship;  and  a  few  of  their  men  and  women 
acted  with  the  fanaticism  and  disorder  which  frequently  charac- 
terized the  religious  controversies  of  the  time.  The  particulars 
of  the  proceedings  of  Governor  Endecott  and  the  magistrates  of 
New  En^and  as  given  in  Besse's  Sufferings  of  the  Quakers  (see 
below)  are  startling  to  read.  On  the  Restoration  of  Charles  II. 
a  memorial  was  presented  to  him  by  the  Quakers  in  England 
stating  the  persecutions  which  their  fellow-members  had  under- 
gone in  New  En^^and.  Even  the  careless  Charles  was  moved 
to  issue  an  order  to  the  colony  which  effectually  stopped  the 
hanging  .of  the  Quakers  for  their  reIigion,though  it  by  no  means 
put  an  end  to  the  petsecati«t  of  the  body  in  New  England. 

It  is- not  wonderful  that  the  Quakers,  persecuted  and  oppressed 
at  home  and  in  New  England,  should  turn  their  eyes  to  the 
unoccupied  parts  of  America,  and  cherish  the  hope  of  founding, 
amidst  their  woods,  some  refuge  from  oppression,  and  some 
likeness  of  a  city  of  God  upon  earth.  As  early  as  i66o  George 
Fox  was  considering  the  question  of  buying  land  from  the 
Indians.  In  1671-1673  hehad  visited  the  American  plantations 
from  Can^a  to  Rhode  Island  and  had  preached  alike  to  Indians 
and  to  settlers;  in  1674  a  portion  of  New  Jersey  (q.v.)  was  sold 
by  Lord  Berkeley  to  John  Fenwicke  in  trust  for  Edward  Byllynge. 
Bioth  these  mea  were  Quakers,  and  in  1675  Fenwicke  with  a  large 
oonq>aaiy  of  bis  cb-religionists  crossed  the  Atlantic,  sailed  vp 
Ddaware  Bay,  and  landed  at  a  fertile  spot  which  he  called 
Salem.  Byllynge,  having  become  embarrassed  in  his  circum- 
stances, placed  his  interest  in  the  land  in  the  hands  of  Penn  and 
others  as  trustees  for  his  creditors;  they  invited  buyers,  and 
companies  of  Quakers  in  Yorkshire  and  London  were  amongst 
the  largest  purchasers.  In  1677-1678  five  vessels  with  eight 
huadr^  emigrants,  chiefly  Quakers,  arrived  in  the  colony  (then 
separated  from  the  rest  of  New  Jersey,  tmder  the  name  of  West 
New  Jersey),  and  the  town  of  Burlington  was  established.  In 
1677  the  fundamental  laws  of  West  New  Jersey  were  published, 
and  recf^pized  in  a  most  absolute  form  the  principles  of  demo- 
cratic equality  and  perfect  freedom  of  consdoice.  Notwith- 
standing certain  troubles  from  daims  of  the  governor  of  New 
York  and  of  the  duke  of  York,  the  colony  prospered,  and  in  1681 
the  first  legislative  assembly  of  the  colony,  consisting  mainly  ol 
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Quakers,  was  held.  They  agreed  to  raise  an  annual  sum  of  £aoo 
for  the  expenses  of  their  commonwealth;  they  assigned  th^  gov- 
ernor a  salary  of  £20;  they  prohibited  the  sale  of  ardent  spirits 
to  the  Indiims  and  imprisonment  for  debt.  (See  New  Jersey.) 

But  beyond  question  the  most  interesting  event  in  connexion 
with  Qu^erism  in  America  is  the  foundation  by  William  Fehn 
iq.v.)  of  the  colony  of  Pennsylvania,  where  he  hoped 
to  carry  into  effect  the  principles  of  his  sect — to  found  omm^ 
and  govern  a  colony  without  armies  or  military 
power,  to  reduce  the  Indians  by  justice  and  kindness  to  civiliza- 
tion and  Christianity,  to  administer  justice  without  oaths,  and 
to  extend  an  equal  toleration  to  all  persons  who  professed  a 
belief  in  God.  The  history  of  this  is  part  of  the  history  of  America 
and  of  Pennsylvania  (q.v.)  in  particular.  The  chief  point  of 
interest  in  the  history  of  Friends  in  America  during  the  18th 
century  is  their  effort  to  clear  themselves  of  complicity  in 
slavery  and  the  slave  trade.  As  ear!^  as  1671  George  Fox  when 
in  Barbados  counselled  kind  treatment  of  slaves  and  ultimate 
liberation  of  them.  William  Penn  provided  for  the  freedom 
of  slaves  after  fourteen  years'  service.  In  i688  the  German 
Friends  of  Germantown,  Philadelphia,  raised  the  first  official 
protest  uttered  by  any  religious  body  against  slavery.  In  1711 
a  law  was  passed  in  Pennsylvania  prt^ibiting  the  importation 
of  slaves,  but  it  was  rejected  by  the  Council  in  England.  The 
prominent  anti-slavery  workers  were  Ralph  3andif6rd,  Benjamin 
Lay,  Anthony  Benezet  and  John  Woolman.^  By  the  end  of 
the  i8th  century  slavery  was  practically  extinct  among  Friends, 
and  the  Society  as  a  whole  laboured  for  its  abolition,  which  came 
about  in  1865,  the  poet  Whittier  beiog  one  of  the  chief  writers 
and  workers  in  the  cause.  From  early  times  up  to  the  present 
day  Friends  have  laboured  for  the  welfare  of  the  North  American 
Indians.  Hie  history  of  the  19th  century  is  largely  one  of 
division.  Elias  Hicks  (.q.v.),  of  Long  Island,  N.Y.,  propounded 
doctrines  inconsistent  with  the  orthodox  views  concerning 
Christ  and  the  Scriptures,  and  a  separation  resulted  in  1827- 
1828  (see  above).  His  followers  are  known  as  "  Hicksites," 
a  name  not  officially  used  by  themselves,  and  only  assented  to 
for  purposes  of  description  under  some  protest.  They  have 
their  own  organization,  being  divided  into  seven  yearly  meetings 
numbering  about  20,000  members,  but  these  meetings  form  no 
part  of  the  official  or^nization  which  links  London  Yearly 
Meeting  with  other  bodies  of  Friends  on  the  American  continent. 
This  separation  led  to  strong  insistence  on  "evangelical  "views 
(in  the  usual  sense  of  the  term)  concerning  Chfist.the  Atonement, 
imputed  righteousness,  the  Scriptures,  &c.  This  showed  itself 
in  the  Beaconite  controversy  in  England  (see'  above),  and  in  a 
further  division  in  America.  John  Wilbur,  a  minister  of  New 
England,  headed  a  party  of  protest  against  the  new  evangelical- 
ism, laying  extreme  stress  on  the  "Inward  Light  *';  the  result 
was  a  further  separation  of  *'  Wilburites "  or  "  the  smaller 
body,"  who,  like  the  "  Hicksites,"  have  a  separate  independent 
organization  of  their  own.  In  1907  they  were  divided  into  seven 
yearly  meetings  (together  with  some  smaller  independent 
bodies,  the  result  of  extreme  emphasis  laid  on  individualism), 
with  a  memberdk^  of  about  5000.  Broadly  stpeaking,  the 
"  gmaller  body"  is  charactoized  by  a  rigid  adherence  to  old 
forms  of  dress  and  qwech,  to  a  disapproval  of  music  and  art, 
and  to  an  insistence  on  the  "  Inward  Light "  which,  at  times, 
leaves  but  little  room  for  the  Scriptures  or  the  historic  Christ, 
although  with  no  definite  or  intended  repudiation  of  them. 
In  1908  the  number  of  "  orthodox  "  yeariy  meetings  in  America, 
including  one  in  Canada,  was  fifteen,  with  a  total  membership 
of  about  100,000.  They  have,  for  the  most  part,  adopted,  to  a 
greater  or  less  degree,  the  "  pastoral  system,"  i.e.  the  appoint- 
ment of  one  man  or  woman  in  each  congregation  to  "  conduct  " 
the  meeting  for  worship  and  to  carry  on  pastoral  work.  In  most 
cases  the  pastor  receives  a  salary.  A  few  of  them  demand  from 
their  ministers  definite  subscription  to  a  specific  body  of  doctrine, 
mostly  of  the  ordinary  "  evangelical  "  type.  In  the  matters  of 

iWoolraaa's  Journal  and  Works  are  remarkable.  He  had  a 
Wuon  of  a  political  economy;  based  not  on  selfishness  but  on  k>ve, 
not  on  desire  but  on  self-deniaL 
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organization,  disuse  of  the  outward  ordinsuices  (this  point  is 
subject  to  some  slight  exception,  principailyin  Ohio), and  women's 
ministry,  they  do  not  differ  from  English  Friends.  The  yearly 
meetings  of  Baltimore  and  Philadelphia  have  not  adopted  the 
pastoral  system;  the  latter  contains  a  very  strong  copservative 
element,  and,  contrary  to  the  practice  of  London  and  the  other 
"  (Mthodox  "  yearly  meetinsp,  it  officially  regards  the  meetings 
of  "  the  smaller  body  "  (see  above)  as  meetings  of  the  Society 
of  Friends.  In  1902  the  "  orthodox  "  yearly  meetings  in  the 
United  States  established  a  "  Five  Years'  Meeting,"  a  representa- 
tive body  meeting  once  every  five  years  to  consider  matters 
affecting  the  welfare  of  all,  and  to  further  such  philanthropic 
and  religious  work  as  may  be  undertaken  in  common,  e.g. 
matters  concerning  foreign  missions,  temperance  and  peace,  and 
the  welfare  of  negroes  and  Indians.  Two  yearly  meetings  remain 
outside  the  organization,  that  of  Ohio  on  ultrarevangehcal 
grounds,  while  that  of  Fhilade^hia  has  not  taken  the  matter  into 
consideration.  Canada  joined  at  the  first,  and  having  withdrawn, 
again  joined  in  1907. 

See  James  Bowden,  History  of  the  Society  of  Friends  in  America 
(1850-1854);  Allan  C.  and  Richard  H.  Thomas,  Tke  History  of 
Friends  in  America  (4th  edition,  1905);  Isaac  Sharpless,  History  of 
Quaker  Government  in  Pennsyivania  (1898,  1890);  R.  P.  Hallowell, 
The  Quaker  Invasion  of  Massachusetts  (1887),  and  The  Pioneer 
Quakers  (1887). 

Organization  and  Discipline. — The  duty  of  watching  over  one 
another  for  good  was  insisted  on  by  the  early  Friends,  and  has 
been  embodied  in  a  system  of  discipline.  Its  objects  embrace 
(a)  admonition  to  those  who  fail  in  the  payment  of  their  just 
debts,  or  otherwise  walk  contrary  to  the  standard  of  Quaker 
ethics,  and  the  exclusion  of  obstinate  or  gross  offenders  from 
the  body,  and,  as  incident  to  this,  the  hearing  of  appeals  from 
individufljs  or  meetings  considering  themselves  aggrieved; 
(()  the  care  and  maintenance  of  the  poor  and  provision  for  the 
Christian  education  of  their  children,  for  wUch  purpose  the 
Society  has  established  boarding  schools  in  different  parts  of  the 
country;  (c)  the  amicable  settlement  of  "  all  differences  about 
outward  things,"  either  by  the  parties  in  controversy  or  by  the 
submission  of  the  dispute  to  arbitration,  and  the  restraint  of  all 
proceedings  at  law  between  members  except  by  leave;  (ti)  the 
"  recording  "  of  ministers  (see  above);  («)  the  cognizance  of  all 
steps  preceding  marriage  according  to  Quaker  forms;  (J)  the 
registration  of  births,  deaths  and  marriages  and  the  admission 
of  members;  (g)  the  issuing  of  certificates  or  letters  of  approval 
granted  to  ministers  travelling  away  from  their  homes,  or  to 
members  removing  from  one  meeting  to  another;  and  (A)  the 
management  of  the  property  bdonging  to  the  Society.  The 
meetings  for  business  further  concern  themselves  with  arrange- 
ments for  spreading  the  Quaker  doctrine,  and  for  carrying  out 
various  religious,  philanthropic  and  social  activities  not  neces- 
sarily confined  to  the  Society  of  Friends. 

The  present  organization  of  the  Quaker  church  is  essentiallv 
democratic;  every  person  bom  of  Quaker  parents  is  a  member,  and, 
PufiaJli  together  with  those  who  have  been  admitted  on  their  own 
^T™V^  request,  13  entitled  to  take  part  in  the  business  assemblies 
■  ^  of  any  meeting  of  which  ne  or  she  is  a  member.  The 

Society  is  organized  as  a  series  of  subordinated  meetings 
which  recall  to  the  mind  the  Presbyterian  model.  The  "  Preparative 
Meeting  "  usually  consists  of  a  smgle  congregation;  next  tn  order 
comes  the  "  Monthly  Meeting,"  the  executive  body,  usually  embrac- 
ing several  Preparative  Meetings  called  ttwether,  as  its  name  indi- 
cates, monthly  (in  some  cases  less  often) ;  then  the  "  Quarterly 
Meeting,"  embracing  several  Monthly  Meetings;  and  lastly  the 
"  Yearly  Meeting,"  embracing  the  whole  of  Great  Britain  (but  not 
Ireland).  After  several  yearly  or  "  general  "  meetings  had  been  held 
in  different  places  at  irregular  intervals  as  need  arose,  the  first  of  an 
uninterrupted  series  met  in  1668.  From  that  date  until  1901  it  was 
held  in  London.  In  1005  it  met  in  Leeds,  and  in  1908  in  Birmingham. 
Its  ofiictal  title  is  "  London  Yearly  Meeting."  It  is  the  legiBlative 
body  of  Friends  in  Great  Britain.  It  considers  questions  of  policy, 
and  some  of  its  sittings  are  conferences  for  the  consideration  of 
reports  on  religious,  philanthropic,  educational  and  social  work 
which  is  carried  on.  Its  sessions  occupy  a  week  in  May  of  each  year. 
Representatives  art  sent  from  each  iiuerior  to  each  superior  meeting, 
but  they  have  no  precedence  over  others,  and  all  Friends  may 
attend  any  meeting  and  take  part  in  any  of  which  they  are  members. 
Formerly  the  system  was  double,  the  men  and  women  meeting 
separately  for  their  own  appointed  business.  Of  late  years  the 
meetings  have  been,  for  the  most  part,  held  jointly,  with  equal 


Hberty  for  all  men  and  women  to  state  their  opinions,  and  to  serve 
on  all  committees  and  othar  appointments.  Hie  mode  (tf  conducting 
these  meetings  Is  noteworthy.  A  secvetary  or  **  clerk,"  as  he  Is 
called,  acts  as  cbairmaa  or  president;  there  are  no  formal  resolu- 
tions; and  there  is  no  voting  or  applause.  The  clerk  ascertains 
what  he  considers  to  be  the  judgment  of  the  assembly,  and  records 
it  in  a  minute.  The  permanent  standing  committee  (rf  the  Society 
is  known  as  the  "  Meeting  for  Sufferings  "  (established  in  1675), 
whidi  took  its  rise  in  the  days  when  the  perseration  of  many  Friends 
demanded  the  Christian  care  and  material  help  of  those  who  were . 
able  to  give  it.  It  is  composed  of  representatives  (men  and  women) 
sent  by  the  quarterly  meetings,  and  of  all  recorded  Ministers  ana 
Elders.  Its  work  is  not  confined  to  the  interests  of  Friends;  it  is 
sensitive  to  the  call  of  oppression  and  distress  (e^.  a  famine)  in  all 
parts  of  the  world,  it  frequently  raises  large  sums  of  money  to 
alleviate  the  same,  and  intervenes,  often  successfully,  and  mostly, 
without  publicity,  with  those  in  authority  who  have  the  power  to 
bring  about  an  amelioration. 

The  offices  known  to  the  Quaker  body  are :  (i)  that  o(  iKMMfcf' 
(the  term  "  office  "  is  not  strictly  ajiplicable,  see  above  as  to  "  record- 
ing ") ;  (2)  of  elder,  whose  duty  it  is  "  to  encourage  and  help  young 
mmisters,  and  advise  others  as  they,  in  the  wisdom  of  God,  see 
occasion";  (3)  of  overseer,  to  whom  is  especially  entrusted  that 
duty  of  Christian  care  for  and  interest  in  one  another  wtUcfa  Quaken  ■ 
recognize  as  obligatory  in  all  the  members  of  a  church.  In  most 
Monthly  Meetings  the  care  of  the  poor  is  committed  to  the  overseers. 
These  officers  hold,  from  time  to  time,  meerings  separate  from  the 
general  assemblies  of  the  members,  but  the  tpeaal  organization  for 
many  years  known  as  the  Meetii^  of  Ministers  and  Eiders,  recon- 
stituted in  1876  as  the  Meeting  on  Ministry  and  Overset,  came  to 
an  end  in  1906-1907. 

This  present  form  both  of  organization  and  of  fUscipline  has  been 
reached  only  by  a  process  of  development.  As  early  as  1652-1654 
there  is  evidence  of  some  slight  organization  for  dealing  with 
marriages,  poor  relief,  "  disorderlv  walkers,"  matters  of  arbitration, 
&c.  The  Quarterly  or  "  General  meetings  of  the  different  counties 
seem  to  have  been  the  first  unions  of  separate  congregations.  In 
1666  Fox  established  Monthly  Meetings;  in  172^  elders  were  first 
appointed;  in  1752  overseers  were  added;  and  m  1737  the  right 
ca  children  of  Quakers  to  be  considered  as  members  was  fully 
recognized.    Concerning  the  i8th  (xntury  in  general,  see  above. 

Of  late  years  the  stringency  of  the  Quaker  discipline  has  been 
relaxed:  the  peculiarities  of  dress  and  language  have  been 
abandoned;  marriage  with  a  non>niember  or  between  two  non- 
members  is  now  possible  at  a  Quaker  meeting-house;  and  marriage 
elsewhere  has  ceased  to  involve  exclusion  from  the  body.  Above 
all,  many  of  its  members  have  come  to  "  the  conviction,  which  is 
not  new,  but  old,  that  the  virtues  which  can  be  rewarded  and  the 
vices  which  can  be  punished  by  external  disdfdine  are  not  as  a  rule 
the  virtues  and  the  vices  that  aake  or  mar  the  soul "  (Hatch, 
Bampton  Lectures,  81). 

A  genuine  vein  of  philanthropy  has  always  existed  in  the  Quaker 
body.    In  nothing  has  this  been  more  conspicuous  than  in  the 
matter  of  slavery,   George  Fox  and  William  Penn  _ 
laboured  to  secure  the  religious  teaching  of  daves.  As 
early  as  1676  the  assembly  of  Barbados  passed  "  An  Act  Z^^Z. 
to  prevent  the  people  called  Quakers  from  bringing 
negroes  to  their  meetings."    On  the  attitude  of  Friends  in  America 
to  slavery,  see  the  section  "  Quakerism  in  America  "  (above).  In 
1783  the  first  petition  to  the  House  of  Commons  for  the  abolition 
01  the  slave  trade  and  slavery  went  up  from  the  Quakers;  and  in  the 
long  agitation  which  ensued  the  Sociehr  took  a  prominent  part. 

In  1798  Joseph  Lancaster,  himself  a  Friend,  opened  his  first  school 
for  the  education  of  the  poor;  and  the  cause  of  unsectarian  religious 
education  found^  in  the  Quakers  steady  support.  They  also  took  an 
active  part  in  Sir  Samuel  Romilly's  efforts  to  ameliorate  the  penal 
code,  in  prison  reform,  with  which  the  name  of  Elizabeth  Fry  (a 
Friend)  is  especially  connected,  and  in  the  efforts  to  ameliorate  the 
condition  of  lunatics  in  England  (the  Friends'  Retreat  at  York, 
founded  in  1792,  was  the  earliest  example  in  England  of  kindly 
treatment  of  the  insane).  It  is  noteworthy  that  Quaker  efforts  for 
the  education  of  the  poor  and  philanthropy  in  general,  though  they 
have  always  been  Christian  in  character,  liave  not  been  undertaken 
primarily  for  the  purpose  of  bringing  proselytes  within  the  body, 
and  have  not  done  so  to  any  great  extent. 

By  means  of  the  Adult  Schools,  Friends  have  been  able  to  exercise 
a  religious  influence  beyond  the  borders  of  their  own  Society.  The 
movement  began  in  Birmingham  in  1845,  in  an  attempt  Educa^ 
to  help  the  loui^rs  at  stxeet  comers;  readier  and 
writing  were  the  chief  inducements  offered.  The  schools 
are  unsectarian  in  character  and  mainly  democratic  in  government : 
the  aim  is  to  draw  out  what  is  best  in  men  and  to  induce  them  to  act 
for  the  help  of  their  fellows.  Whilst  the  work  is  essentially  religious 
in  character,  a  well-eouipped  school  also  caters  for  the  social, 
intellectual  and  physical  parts  of  a  man's  nature.  Bible  teaching  is 
the  central  part  of  the  school  session:  the  lessons  are  mainly  con- 
cerned with  life's  practical  problems.  The  spirit  of  brotherliness 
which  prevails  is  largely  the  secret  of  the  success  of  the  movement. 
At  the  end  of  1909  there  were  in  connexion  with  the  "  National 
Council  of  Adult-School  Associations  "  1818  "  scho^rV  for  men  with 
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a  memtiei'ship  of  about  1 13.789 ;  and  402  iot  women  with  a  'member- 
ship aS  aibout27,ooo.  The  movement,  which  is  no  longer  exclusively 
under  the  control  of  Friends,  is  rapidly  becoming  one  of  the  chief 
means  of  bringii^  about  a  religious  fellowship  among  a  class  which 
the  denized  churches  have  largely  failed  to  reach.  The  effect  of 
the  work  upon  the  Society  itseU  may  be  summarixed  thus:  some 
addition  to  membeidiip;  the  creation  of  a.  sirficrc  of  usefulnen  for 
the  yotti^E^  ta<xc  active  memlwB ;  a  general  stining  of  intenst 
in  social  questions.* 

A  strong  interest  in  Sunda-y  schools  for  children  preceded  the 
Adult  Sthool  movement.  The  earliest  schools  which  are  still 
extsting  were  formed  at  Bristol,  for  boys  in  1810  and  for  girls  in  the 
following  year.  Several  isolated  efforts  were  made  earlier  than  this ; 
it  is  evident  that  there  was  a  school  at  Lothersdale  near  Skipton 
in  1800  "  for  the  preservation  of  the  youth  of  both  sexes,  ana  for 
their  instruction  in  useful  learning" ;  and  another  at  Nottingham. 
Even  earlier  still  were  the  Sunday  and  day  schools  in  Rosaendale, 
Lancashire,  dating  from  1793.  At  the  end  at  iqoq  there  were  in 
connexion  with  the  Friends'  First-Day  School  Association  240 
schools  with  2723  teachers  and  2S,2i^  scholars^  very  few  of  whom 
were  the  chilcfren  of  Friends.  Not  included  m  these  figures  are 
clasae*  for  children  of  members  and  "  attenders,"  which  are  usually 
held  before  or  during  a  portion  of  the  time  of  the  morning  meeting 
for  worship;  in  these  distinctly  denominational  teaching  is  given. 
Monthly  organ,  Teachers  and  Taught. 

A  "  provisional  committee  "  of  members  of  the  Society  of  Friends 
was  formed  in  1865  to  deal  with  offers  o£  Service  in  foreign  lands. 
Poi^jgg  In  1868  this  developed  into  the  Friends*  Fore^n  Mission 
Association,  which  now  undertakes  Missionary  work  in 
India  (begun  1866),  Madagascar  (1867),  Syr»  (1869), 
China  (1886),  Ceylon  (1896).  In  1909  the  ntimber  of  missionanes 
(including  wives)  was  113;  oi^nized  churches,  194;  members  and 
adherents,  21,085;  schools,  135;  pupils,  70^;  hospitals  and 
dispensaries,  17;  patients  treated,  6865;  subscnptions  raised  from 
Friends  in  Great  Britain  and  Ireland,  ;C26,689,  besides  £3245  received 
in  the  fields  of  work.  Quarterly  organ.  Our  Missions. 
.  Statistics  of  Quakerism.— At  the  close  of  1909  there  were  18,686 
QuiLkers  (the  number  includes  children)  in  Great  Britain;  and 

associates  "  and  habitual  "  attenders  "  not  in  znembership,  8586; 
number  of  con^gations  r^ularl>r  meeting,  3^.  Ireland — mem- 
bers, 2528;  habitual  attenders  not  in  membership,  402. 

The  central  offices  and  reference  library  of  the  Society  of  Friends 
are  situate  at  Devonshire  House,  BishopMate  Without,  London. 

Bibliography. — The  writings  of  the  early  Friends  are  very  numer- 
ous: the  most  noteworthy  are  the  Journals  of  George  Fox  and  of 
Thomas  EllWood,  both  autobiographies,  the  Apology  and  other 
works  ef  Robert  Barclay,  and  the  works  of  Penn  and  Penington, 
Early  in  the  i8th  century  William  Sewel,  a  Dutch  Quaker,  wrote  a 
history  of  the  Society  and  published  an  English  translation ;  modem 
(small)  histories  have  been  written  by  T.  Edmund  Harvey  {The 
Rise  of  the  Quakers)  and  by  Mrs  Emmott  (The  Story  of  Quakerism). 
The  Sufferings  of  tht  Quakers  by  Joseph  Besse  (i753)  pves  a  detailed 
account  of  the  persecution  of  the  early  Friends  in  Ei^land  and 
Ajnerica.  An  excellent  portraiture  of  early  Quakerism  is  given  in 
VniHam  Tanner's  Lectures  on  Friends  in  Bristol  and  Somersetshire. 
The  Book  of  Discipline  in  its  successive  printed  editions  from  1783 
to  1906  contains  the  working  rules  of  the  organization,  and  also  a 
compilation  of  testimonies  borne  by  the  Society  at  different  periods, 
to  important  points  of  Christian  truth,  and  often  called  forth  b^  the 
spedal  circumstances  of  the  time.  TTte  Inner  Life  of  the  Rehgious 
SocieHes  of  the  CommonwaUh  (London,  1876)  by  Robert  Barclay, 
a  descendant  of  the  Apolodst,  contains  much  curious  information 
about  the  Quakers.  See  also  "  Quaker  "  in  the  index  to  Masson's 
Life  of  UUton.  Joseph  Smith's  Descriptive  Catalogue  of  Friends' 
Books  (London,  1867)  gives  the  information  which  its  title  promises; 
the  same  author  has  also  published  a  catalogue  of  works  hostile  to 
Quakerism.  For  an  exposidon  of  Quakerism  on  its  spiritual  ude 
many  of  the  poems  by  Whittier  may  be  referred  to,  also  Quaker 
Strongholds  and  Light  Arising  by  Caroline  E.  Stephen ;  r%«  Society  of 
Friends,  its  Faith  and  Practice,  and  other  works  by  John  Stephenson 
Rowntree,  A  Dynamic  Faith  and  other  works  by  Rufus  M.  Jones; 
Authority  and  the  Light  Within  and  other  works  by  Edw.  Grubb, 
and  the  series  of  "  Swarthmore  Lectures  "  as  well  as  the  histories 
atxive  mentioned.  Much  valuable  information  will  be  found  in  John 
Stephenson  Rovmtree:  His  Life  and  Work  (1908).  The  history  of  the 
modem  forward  movement  mav  be  studied  in  Essays  and  Addresses 
by  John  Withelm  Rowntree,  and  in  Present  Day  Papers  edited  by  htm. 
The  social  life  of  the  18th  century  and  the  first  half  of  the  19th  is 
portrayed  in  Records  of  a  Quaker  Family,  the  Richardsons  of  Cleveland, 
by  Mrs  Boyce,  and  The  Dtaries  of  Edward  Pease,  the  Father  of  English 
Railways,  edited  by  Sir  A.  E.  Pease.  Other  works  which  may  usefully 
be  consulted  are  the  Journals  of  John  Woolman,  Stephen  Grellet  and 
Elizabeth  Fry;  also  The  Fvst  PubHshers  of  Truth,  a  reprint  of  con- 
temporary accounts  of  the  rise  of  Quakeiism  in  various  districts. 
The  periodicals  issued  (not  o£Bdally]  in  connexion  with  the  Quaker 
body  are  TS*  Friend  (weekly).  The  British  Friend  (monthly).  The 


^  See  A  History  of  the  Adult  Schotd  Movement  by  J..  W.  Rowntree 
and  H.  B.  Binns.  The  organ  of  the  movement  is  One  and  All, 
published  monthly.   See  also  The  AdiM  School  Year  Booh. 


■  Friends'  Witness,  The  Friendly  Messenger,  The  Friends'  Fellowship 
Papers,  The  Friends'  Quarterly  Examiner,  Journal  of  the  Friends' 
Historical  Society.  Officially  issued :  The  Book  of  Meetings  and  The 
Friends'  Year  Book.  See  also  works  mentioned  at  the  close  of 
sections  on  Adult  Schools  and  on  Quakerism  in  America,  Scot^nd 
and  Ireland,  and  elsewhere  in  this  article ;  also  Fox,  George. 

(A.  N.  B.) 

FRIES,  EUAS  HAONUS  (1794-1878),  Swedish  botanist, 
was  born  at  FemsjS,  Smiland,  on  the  isth  of  August  17Q4. 
From  his  father,  the  pastor  of  the  church  at  Femsjo,  he  early 
acquired  aji  extensive  knowledge  of  flowering  plants.  In  1811 
he  entered  the  university  of  Lund,  where  in  1814  he  was  elected 
decent  of  botany  and  in  1S24  professor.  In  1834  he  became 
professor  of  practical  economy  at  Upsala,  and  in  1844  and  1848 
he  represented  the  university  of  that  city  in  the  Rigsdag.  On 
the  death  of  Gfiran  Waiilenberg  (1780-1851)  he  was  appointed 
professor  of  botany  at  Upsala,  where  he  died  on  the  8th  of 
February  1878.  Fries  was  admitted  a  member  at  the  Swedish 
Royal  Academy  in  1847,  and  a  foreign  member  of  the  Royal 
Society  of  London  in  1875. 

As  an  author  on  the  Cryptogamia  he  was  in  the  first  rank.  He 
wrote  Novitiae  florae  Suecicae  (1814  and  1823) ;  Observationes 
mycologicae  (1815);  Flora  Holtandica  (1817-1818);  Systema  myco- 
logicum  (1821-1829);  Systema  orbis  vegetabilis,  not  completed 
(1825);  Elenchus  fungorum  (1828);  Lichenographia  Europaea 
(1831);  Epicrisis  syslematis  mycologid  (1838;  2nd  ed.,  or  Hymeno- 
mycetes  Europaei,  1874);  Summa  vegatahihum  Scandinaviae  (1846); 
Sveriges  diliga  och  giftiga  SvamPar,  with  coloured  plates  (i860); 
Monographia  hymenomycetum  Suecicae  (1863),  with  the  Icones 
hymenomycetum,  vol.  i.  (1867),  and  pt.  i.  vol.  u.  (1877).     ■,  \  ^ 

FRIES,  JAKOB  FRIEDRICH  (1773-1843),  German  philosopher, 
was  bom  at  Barby,  Saxony,  on  the  23rd  of  August  1773.  Having 
studied  theology  in  the  academy  of  the  Moravian  brethren  at 
Niesky,  and  philosophy  at  Leipzig  and  Jena,  he  travelled  for 
some  time,  and  in  1806  became  professor  of  philosophy  and 
elementary  mathematics  at  Heidelberg.  Though  the  progress 
of  his  psychological  thought  compelled  him  to  abandon  the 
positive  theology  of  the  Moravians,  he  always  retained  an 
appreciation  of  its  spiritual  or  symbolic  significance.  His  philo- 
sophical position  with  regard  to  his  contemporaries  he  had 
already  made  clear  in  the  critical  work  Reinhold,  Fichte  und 
Schelling  (1803;  reprinted  in  1824  as  Polemiscke  Schriften), 
and  in  the  more  systematic  treatises  System  der  PkilosopUe  <Us 
evidenle  Wissenschaft  (1804),  Wissen,  Glaube  und  Ahnung  (1805, 
new  ed.  1905).  His  most  important  treatise,  the  Neve  oder 
anthropologische  Kriiik  der  Vernunft  (2nd  ed.,  1828-1831),  was 
an  attempt  to  give  a  new  foundation  of  psychological  analysis 
to  the  critical  theory  of  Kant.  In  1811  appeared  his  System 
der  Logik  (ed.  i8ig  and  1837),  a  very  instructive  work,  and  in 
1814  Jttlius  und  Evagoras,  a  philosophical  romance.  In  1S16 
he  was  invited  to  Jena  to  fill  the  chair  of  theoretical  philosophy 
(including  mathematics  and  physics,  and  philosophy  proper), 
and  entered  upon  a  crusade  against  the  prevailing  Romanticism. 
In  politics  he  was  a  strong  Liberal  and  Unionist,  and  did  much 
to  inspire  the  organization  of  the  SurschenschafL  In  1816  he 
had  published  his  views  in  a  brochure,  Vom  deulschen  Bund 
und  deutscher  Staatsverfassung,  dedicated  to  "  the  youth  of 
Germany,"  and  his  influence  gave  a  powerful  impettts  to  the 
agitation  which  led  in  1819  to  the  issue  of  the  Carlsbad  Decrees 
by  the  representatives  of  the  German  governments.  Karl  Sand, 
the  murderer  of  Kotzebue,  was  one  of  his  pupils;  and  a  letter 
of  his,  found  on  another  student,  warning  the  lad  against  par- 
ticipation in  secret  societies,  Vas  twisted  by  the  suspicious 
authorities  into  evidence  of  his  guilt.  He  was  condemned  by  tho 
Mainz  Commission;  the  grand-duke  of  Weimar  was  compelled 
to  deprive  him  of  his  professorship;  and  he  was  forbidden  to 
lecture  on  philcsophy.  The  grand-duke,  however,  continued 
to  pay  him  his  stipend,  and  in  1834  he  was  recalled  to  Jena 
as  professor  of  mathematics  and  physics,  receiving  permission 
also  to  lecture  on  philosophy  in  his  own  rooms  to  a  select  number 
of  students.  Finally,  in  1838,  the  unrestricted  right  of  lecturing 
was  restored  to  him.    He  died  on  the  loth  of  August  1843. 

The  most  important  of  the  many  works  written  during  his  Jena 
professorate  are  the  Handbuch  der  prakUschen  Philosophie  (18x7- 
1832),  the  Handbuch  der  psyckischen  Anthropologic  (1820-1831, 
and  ed.  1837-1839),  Die  mathematische  Naturphttosopkie  (1822), 
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System  der  Metaphysik  (1824),  Die  Geschichte  der  pkOojophu  (1837- 
184^.  Fries'8  point  of  view  in  philosophy  may  be  descnb^  as  a 
modified  Kantlanian,  an  attempt  to  reconcile  the  criticism  of  Kant 
and  Jacoln'B  philosophy  of  belief.  With  Kant  he  regarded  Kritifc, 
or  the  critical  investigation  of  the  faculty  of  knowledge,  as  the 
essential  preliminary  to  ohilosophy.  But  he  differad  from  Kant 
both  as  i^^ards  the  foundation  for  this  criticism  and  as  regards  the 
metaphysical  results  yielded  by  it.  Kant's  analysis  of  knowledge 
bad  disclosed  the  a  priori  element  as  the  necessary  complement  of 
the  isolated  a  po«tenori  facts  of  experience.  But  It  did  not  seem  to 
Fries  that  Kant  had  with  sufficient  accuracy  examined  the  mode  in 
wlUch  we  arrive  at  knowledge  of  this  a  priori  element.  According 
to  him  we  only  know  these  a  priori  principles  through  inner  or 
psychical  experience;  they  are  not  then  to  be  regarded  as  tran- 
scendental factors  of  all  experience,  but  as  the  necessary,  constant 
elements  discovered  by  us  in  our  inner  experience.  Accordii^ly 
Fries,  like  the  Scotch  school,  places  psychology  or  analyvs  of  con- 
sciousness at  the  foundation  of  philosophy,  and  called  his  criticism 
of  knowledge  an  anthropological  critique.  A  second  point  in  which 
Fries  dtffmd  from  Kant  is  the  Anew  taVen  as  to  the  relation  between 
iittmediate  and  mediate  cognitl<Hi8.  According  to  Fries,  the  under- 
standing is  purely  the  faculty  of  proof;  it  is  in  itself  void ;  immediate 
certitude  is  the  only  source  of  knowledge.  Reason  contains  principles 
which  we  cannot  demonstrate,  but  which  can  be  deduced,  and  are 
the  proper  objects  of  belief.  In  this  view  of  reason  Fries  approxi- 
mates to  Jacobi  rather  than  to  Kant.  His  most  ordinal  idea  is  the 
naduation  of  knowledge  into  knowing,  belief  and  presentiment. 
We  know  phenomena,  how  the  existence  of  things  appears  to  us  in 
nature;  we  believe  in  the  true  nature,  the  eternal  essence  of  things 
(the  good,  the  true,  the  beautiful);  by  means  of  preseritiment 
{Ahnung)  the  intermediary  between  knowledge^  and  belief,  we 
recf^ize  the  supra-sensible  in  the  sensible,  the  being  in  the  pheno- 
menon. ,  —  „  . 

See  E.  L.  Henke,  /.  F.  Fries  (1867) ;  C.  Grapengiesser,  J.  F.  Fnes, 
tin  GedenkUaU  and  Kant's  "  Kritik  der  Vemtmfl  "  und  derm  Fori- 
biidung  durch  J.  F.  Fries  (1882);  H.  Strasosky,  J.  F.  FHes  als 
Kritiker  der  Kaniischen  Erkermtnislheorie  C1891);  articles  in  Ersch 
and  Gruber's  AU&imeine  Enc^khpadte  and  AUgemeine  deuische 
Biographic;  J.  E.  Erdmann,  Hist,  of  Philos.  (Eng.  trans.,  London, 
1890),  vol.  ii.  §  305. 

FBIES.  JOHN  (c.  1764-1825),  American  insurgent  leader,  was 
bom  in  Pennsylvania  of  "Dutch"  (German)  descent  about 
1764.  As  an  itinerant  auctioneer  he  became  well  acquainted 
with  the  Germans  in  the  S.E.  part  of  Pennsylvania.  In  July 
1798,  during  the  troubles  between  the  United  States  and  France, 
Congress  levied  a  direct  tax  (on  dwelling-houses,  lands  and 
slaves)  of  $2,000,000,  of  which  Pennsylvania  was  called  upon  to 
contribute  $237,000.  There  were  very  few  slaves  in  the  state, 
and  the  tax  was  accordingly  assessed  upwn  dwelling-houses  and 
land,  the  value  of  the  houses  being  determined  by  the  nximber 
and  size  of  the  windows.  The  inquisitorial  nature  of  the  pro- 
ceedings aroused  strong  opposition  among  the  Germans,  and 
many  of  them  refused  to  pay.  Fries,  asstmiing  leadership, 
organized  an  armed  band  of  about  sixty  men,  who  marched 
alwut  the  country  intimidating  the  assessors  and  encouraging 
the  people  to  re^st.  At  last '  the  governor  called  out  the 
militia  (Mardi  1799)  and  the  leaders  were  arrested.  Fries  and 
two  others  were  twice  tried  for  treason  (the  second  time  before 
Samuel  Chase)  and  were  sentenced  to  be  hanged,  but  they  were 
pardoned  by  President  Adams  in  April  1800,  and  a  general 
amnesty  was  issued  on  21st  May.  The  affair  is  variously  known 
as  the  Fries  Rebellion,"  the  Hot- Water  Rebellion  "—because 
hot  water  was  used  to  drive  assessors  from  houses — ,  and  the 
"Home  Tax  Rebellion."    Fries  died  in  Philadelphia  in  1825. 

See  T.  Carpenter,  Two  Trials  of  John  Fries  .  .  .  Taken  in  Short- 
hand (Philadelphia,  1800) ;  the  second  vdume  of  McMaster's  History 
of  the  United  States  (New  York,  1883);  and  W.  W.  H.  Davis,  The 
Fries  Rebellion  (Doylestown,  Pa.,  1899). 

FRIESLAND,  or  Vrieszand,  a  province  of  Holland,  bounded 
S.W.,  W.  and  N.  by  the  Zuider  Zee  and  the  North  Sea,  E.  by 
Gronii^n  and  Drente,  and  S.£.  by  Oveiysel.  It  also  includes 
the  islands  of  Ameland  and  Schiermonnikoog  (see  Frisian 
Islands).  Area,  1281  sq.  m.;  pop.  (1900)  340,262.  The  soil 
of  Friesland  falls  naturally  into  three  divisions  consisting  of 
sear-clay  in  the  north  and  north-west,  of  low-fen  between  the 
south-west  and  north-evit,  and  of  a  comparatively  small  area 
of  high-fen  in  the  south-east.  The  clay  and  low-fen  furnish  a 
huniriant  meadow-land  for  the  principal  industries  of  the  province 
— cattle-rearing  and  cheese-  and  butter-making.  Horse-breeding 
has  also  been  practised  for  centuries,  and  the  breed  of  black 


Frisian  horse  is  well  known.  On  the  clay  lands  agriculture  is 
also  extensively  practised.  In  the  high-fen  district  peat-digging 
is  the  chief  occupation.  The  effect  of  this  industry,  however, 
is  to  lay  bare  a  subsoil  of  dUuvial  sand  which  offers  little  induce- 
ment for  subsequent  cultivation.  Despite  the  general  productive,- 
nese  of  the  soil,  however,  the  social  condition  of  Friesland  has 
remained  in  a  badcward  state  and  poverty  is  rifein  many  districts.  • 
The  ownership  of  property  being  largely  in  the  hands  of  Absentee 
landlords,  the  peasantry  have  littk  interest  in  the  land,  the 
profits  from  which  go  to  enrich  other  provinces.  Moreover, 
the  nature  of  the  fertOity  of  the  meadow-lands  is  such  as  to 
require  little  manual  labour,  and  other  industrial  means  of 
subsistence  have  hardly  yet  come  into  existence.  This,  state  of 
affairs  has  given  rise  to  a  sodal-democs^tic  outcry  on  account 
of  which  Friesland  is  sometimes  regarded  as  the  "  Ireland  oi  ■ 
Holland."  The  water  system  of  the  province  comprises  a  few 
small  rivers  (now  largely  canalized)  in  the  high  lands  in  the  east, . 
and  the  vast  network  of  canals,  waterways  and  lakes.of  the  whole 
north  and  west.  The  principal  lakes  are  Tjeuke  Meer,  Sloter 
Meer,  De  Fluessen  and  Sneeker  Meer.  The  tides  being  lowest 
on  the  north  coast  of  the  province,  the  scheme  of  the  Waterstaat, 
the  government  department  (dating  from  1879),  provides  for 
the  largest  removal  of  superfluous  surface  water  into  the  Lau- 
werszee.  But  owing  to  the  long  distance  which  the  watM  must 
travel  from  certain  p&rts  of  the  province,  and  the  continual ; 
recession  <rf  the  Lauwerszee,  the  drainage  problem  is  a  peculiarly 
difficult  one,  and  floods  are  sometimes  inevitable. 

The  population  of  the  province  is  evenly  distributed  m  small 
villages.  The  principal  market  centres  are  Leeuwarden,  the 
chief  towns,  Sneek,  Bolsward,  Franeker  {qq-v.),  Dokkum  (4053) 
and  Heerenveen  (5011).  With  the  exception  cS.  Franeker  and-' 
Heerenveen  all  these  towns  originally  arose  on  the  inlet  of  the 
Middle  Sea.  The  seaport  towns  are  more  or  less  decayed; 
they  include  Stavoren  (820),  Hindeloopen  (1030),  Workum 
(3428),  Harlingen  (j.t.)  and  Makkum  (2456). 

For  history  see  Frisians. 

FRIEZE.  I.  (Through  the  Fr.  frise,  and  Ital.  freff.o,  from 
the  Lat.  Phrygivim,  jc.  opus,  Phrygian  or  embroidered  work), 
a  term  given  in  architecture  to  the  central  division  of  the  en-' 
tablature  of  an  order  (see  Order),  but  also  applied  to  any  oblong 
horizontal  feature,  introduced  lor  decorative  purposes  and 
enriched  with  carving.  The  Doric  Meee  had  a  structural  oiii^ 
as  the  ti^^lypbs  suggest  vertical  support.  The  loi^c  frieze  was 
purely  decorative  and  probably  did  not  exist  in  the,  earliest! 
examples,  if  we  may  judge  by  the  copies  found  in  the  Xyciui 
tombs,  carved  in  the  rock.  There  is  no  frieze  in  the  Caryatide 
portico  of  the  Erechtheum,  but  in  the  Ionic  temples  its  introduc- 
tion may  have  been  necessitated  in  consequence  of  more  height 
being  required  in  the  entablature  to  carry  the  beams  supporting 
the  lacunaria  over  the  peristyle.  In  the  frieze  of  the  Erechtheum 
the  figut«s  (about  2  ft.  high)  were  carved  in  white  marble  and 
affixed  by  clamps  to  a  background  of  black  Eleusinian  marUe.. 
The  frieze  of  the  Choragic  monument  of  Lysicrates  (10  in.  high) 
was  carved  with  figures  representing  the  story  of  Dionysus  and 
the  pirates.  The  most  remaiteble  frieze  ever  sculptured  was 
that  on  the  outside  of  the  wall  of  the  cella  of  the  Parthenon 
representing  the  procession  of  the  celebrants  of  the  Panathenaic 
Festival.  It  was  40  in.  in  height  and  525  ft.  long,  being  carried 
round  the  whole  building  under  the  peristyle.  Neariy  the  whole 
of  the  western  frieze  exists  in  situ;  of  the  remainder,  about  half 
is  in  the  British  Museum,  and  as  much  as  remains  is  either  in 
Athens  or  in  other  museums.  In  some  of  the  Roman  temples, 
as  in  the  temple  of  Antoninus  and  Faustina  and  the  temple 
of  the  Sun,  the  frieze  is  elaborately  carved  and  in  later  work  is 
made  convex,  to  which  the  term  "  pulvinated  "  is  given. 

2.  (Probably  connected  with  "  frizz,"  to  curl;  there  is  no 
historical  reason  to  connect  the  word  with  Friesland),  a  thick, 
rough  woollen  cloth,  of  very  lasting  quality,  and  with  a  heavy 
nap,  forming  sm^  tufts  or  curls.  It  is  largely  manufactured  in 
Ireland. 

FRIGATE  (Ft.  frigate,  Span,  and  Voit.  fragata;  the  etymology 
of  the  word  is  obscure^  it  has  been  derived  from  the  Late  Lat 
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fahricata,  and  the  use  of  thd  Fr.  bAHment,'toi  a  vessel  as  well  as  a,' 
building  is  compared;  another  suggestion  derives  the  word  from 
the  Gr.  A^^patfros,  unfenced  or  unguarded),  originaJly  a  smjiU 
swift,  undecked  vessel,  propdled  by  oars  or  sails,  in  use  on  the 
Mediterranean.  The  word  is  thus  used  of  the  large  open  boats,' 
without  guns,  used  for  war  purposes  by  the  Portuguese  in  the 
East  Indies  during  the  i6th  and  17th  centuries.  The  French 
first  applied  the  term  to  a  particular  type  of  ships  oS  war  during, 
the  second  quarter  ci  the  i8tb  century.  The  Seven  Years' 
War  (1756-1763)  marked  the  definite  adoption  of  the  "  frigate  " 
B8  a  standard  dass  of  vessel,  coming  next  to  ^ps  of  the  line, 
and  used  for  cruising  and  scouting  purposes.  They  were  three- 
masted,  fully  rigged,  ik&t  vessels,  with  the  main  armament 
carried  on  a  single  deck,  and  additional  guns  on  the  poop  and 
iorecastle.  The  number  of  guns  varied  from  24  to  50,  but 
between  30  and  40  guns  was  the  usual  amount  carried.  "  Frigate" 
continued  to  be  used  as  the  name  for  this  type  of  ship,  even 
after  the  introduction  (tf  steam  and  of  ironclad  vessels,  bat  the 
class  £9  now  represented  by  that  known  as  "  cruiser." 

nUGATB-BIRI),  the  name  commotJy  pven  by  English 
sailors,  on  account  of  the  swiftness  of  its  mght,  its  habit  of 
cruising  about  near  other  species  and  of  daringly  pursuing  them, 
to  a  large  sea-bird^ — the  Fregata  aquUa  of  most  ornithologists — 
the  Fregatte  of  French  and  the  Rabihorcado  of  Spanish  mariners. 
It  was  placed  by  Linnaeus  in  the  genus  Pelecanm,  and  its 
assignment  to  the  family  Pehcanidae  had  hardly  ever  been 
doubted  till  Professor  St  George  Mivart  declared  {Trans.  Zool. 
S«c.  z.  p.  364)  that,  as  regards  the  postcranial  part  of  its  axial 
skrieton,  he  could  not  detect  sufficiently  good  characters  to 
unite  it'  with  that  family  in  the  group  named  by  Professor  J.  F. 
Brandt  Stegancpodes,  Th&x  seems  to  be  no  ground  for  disputing 
■this  decision  so>  f ar  as  separating  thie  genus  Pregata  from  the 
Pdecakane  goes,  bat  systonatists  win  probably  pause  before 
they  proceed  to  abolish  the  Stegattopodes,  and  the  result  will 
most  likely  be  that  the  frigate-birds  will  be  a}nsidered  to  form 
a  distinct  family  {FregaUdoe)  in  that  group.  In  one  very  remark- 
able way  the  osteology  of  Fregata  differs  from  that  of  all  other 
birds  known.  The  furcula  coalesces  firmly  at  its  symphysis 
with  the  carina  of  the  sternum,  and  also  with  the  coracoids  at 
the  upper  extremity  of  each  of  its  rami,  the  anterior  end'  of  each 
coracoid  coalescing  also  with  the  proximal  end  of  the  scapula. 
Thus  the  only  articulations  in  the  whole  sternal  apparatus  are . 
where  the  coracoids  meet  the  sternum,  and  the  consequence  Is' 
a  bony  framework  which  would  be  perfectly  rigid  did  not  the. 
fl«dbility,of  the  rami  of  the  furcula  permit  a  limited  amount  of 
moticm.  That  this  medianism  is  closely  related  to  the  faculty 
which  the  bird  possesses  of  soaring  for  a  considerable  time  in  the 
air  with  scarcely  a  perceptible  movement  of  the  wings  can 
hardly  be  doubted. 

Two  species  of  Fregata  are  ronsidered  td  exist,  though  they 
differ  in  little  but  size  and  geographical  distribution.  The  larger, 
F.  aquila,  has  a  wide  range  all  round  the  worid  within  the  tropics 
and  at  times  passes  their  limits.  The  smaller,  P.  minor,  appears 
to  be  confined  to  the  eastern  seas,  from  Madagascar  to  the 
Moluccas,  and  southward  to  Australia,  being  particularly  abun- 
dant in  Torr«  Strait, — the  other  species,  however,  being  found 
there  as  well.  Having  a  spread  of  wing  equal  to  a  swan's  and 
a  very  small  body,  tiie  buoyancy  of  these  birds  Is  very  great. 
It  is  a  beautiful  s^t  to  watch  one  or  more  of  them  floating 
overhead  against  the  deep  bhie  sky,  the  long  forked  tail  alternately 
opening  and  shutting  like  a  pair  of  sdssors,  and  the  head,  which 
is  of  course  kept  to  windward,  inclined  from  side  to  side,  while 
the  wings  are  to  all  appearance  fixedly  extended,  though  the 
breeze  may  be  constantly  varying  in  strength  and  direction. 
Equally  fine  is  the  contrast  afforded  by  these  birds  when  engaged 
m  fishhig,  or,  as  seems  more  often  to  htippen,  in  robbing  other 
birds,  especially  boobies,  as  they  are  fishing.  Then  the  speed 
of  their  fli^t  is  indeed  seen  to  advantage,  as  well  as  the  marvd- 

*  "  Man-of-war-bird  "  Is  also  sonMAimes  applied  to  It,  and  is 
perhaps  the  older  name;  but  it  is  less  distinctive,  some  of  the  larger 
Albatrosses  being  so  called,  and,  in  books  at  least,  has  generally 
passed  out  cA  ose. 


lous  suddenness  with  wtiich  f Rey  can'  change  their  rafiid  course 
as  their  victim  tries  to  escape  from  their  attack.  Before  gales 
frigate-birds  are  said  often  to  fly  low,  and  their  appearance 
near  or  over  land,  except  at  their  breeding-time,  is  supposed  to 
portend  a  hurricane.'  Generally  seen  singly  or  in  pairs,  except 
when  the  prospect  of  prey  induces  them  to  congrc^te>  tbey 
breed  in  large  companies,  and  O.  Salvia  has  graphically  described 
(JUs,  1864,  p.  375)  6ne  (A  their  settlements  off  the  coast  of 
British  Honduras,  which  he  visited  in  May  1862.  Here  they 
chose  the  highest  mangrove-trees'  on  which  to  build  their  frail 
nests,  and  seemed  to  prefer  the  leeward  side.  The  single  egg 
laid  in  each  nest  has  a  white  and  chalky  shell  very  like  that  of  a 
cormorant's.  The  nestlings  are  clothed  in  pure  white  down, 
and  so  thickly  as  to  resemble  puff-balls.  When  fledged,  the 
beak,  head,  neck  and  belly  are  white,  the  legs  and  feet  bluish- 
white,  but  the  body  is  dark  above.  The  adult  females  retain  the 
white  beneath,  but  the  adult  males  lose  it,  and  in  both  sexes  at 
maturity  the  upper  plumage  is  of  a  very  dark  chocolate  brown, 
nearly  black,  with  a  bright  metallic  gloss,  while  the  feet  in  the 
females  are  pink,  and  black  in  the  males — the  last  also  acquiring 
a  bright  scarlet  pouch,  c^ble  of  inflation,  and  being  perceptible 
when  on  the  wing.  The  habits  of  F.  mnor  seem  wh(^y  to 
resemble  those  of  F.  aquila.  According  to  J.  M.  Bechstein,  an 
example  of  this  last  species  was  obtained  at  the  mouth  of  the 
Weser  in  January  1792.  (A.  N.) 

FRIOG,  the  wtfe  of  the  god  Odin  (Woden)  in  northern  mytho- 
logy. She  was  known  also  to  other  Teutonic  peoples  both  on 
the  continent  (O.  H.  Ger.  Fma,  Langobardic  Frea)  and  in  Eng- 
land, where  her  name  still  survives  in  Friday  (O.E.  Frigedteg). 
She  is  often  wrongly  identified  with  Freyia.  (See  Teutonic 
Peoples,  ad  fin.) 

FRIGIOABIUMr  the  Latin  term  (from  frtgiduSt  cold)  applied 
tb  the  open  area  of  the  Roman  diermae,  in  which  there  was 
genera%  a  cold  swimming  bath,  and  sometimes  to  the  bath 
(see  Batos).  From  the  description  given  by  Aelius  Spartianos 
(a.d.  297)  it  would  seem  that  portions  of  the  frigidarium  were 
covered  over  by  a  ceiling  formed  of  interlaced  bars  of  gilt  bronze, 
and  this  statonent  has  been  to  a  certain  extent  substantiated 
by  the  discffvery  of  many  tons  of  T-shaped  iron  found  in  the 
excavations  imder  the  paving  of  the  frigidarium  of  the  thermae 
of  Caracalla.  Dr  J.  H.  Middleton  in  The  Remains  of  AnciaU 
Rome  (1893)  points  out  that  in  the  part  of  the  enclosure  walls 
are  deep  dtikings  to  receive  the  ends  of  the  great  girders.  He 
suggests  that  the  panels  of  the  lattice-work  cdUng  were  fflkd  in 
with  concrete  made  of  li^tt  pumice  stone. 

PRII8.  JOHAN  (1494-X570),  Danish  statesman,  was  bom  in 
X494,  and  was  educated  at  Odense  and  at  Copenhagen,  completing 
his  studies  abroad.  Few  among  the  ancient  Banish'  nobility 
occupy  so  prominent  a  place  in  Danish  history  as  Johan  Friis, 
who  exercised  a  decisive  influence  in  the  government  of  the 
realm  during  the  reign  of  three  kings.  He  was  one  of  the  first 
of  the  magnates  to  adhere  to  the  Reformation  and  its  promoter 
King  Frederick  I.  (1523-1533),  his  apostasy  being  so  richly 
rewarded  out  of  the  spoils  of  the)34undet«d  Church  that  his  heirs 
had  to  restore  property  df  the  value  of  1,000,000  kroner.  Friis 
succeeded  Claus  Gjoodaen  as  imperii  diancellor  in  1533,  and 
held  that  dignity  till  his  death.  Daring  the  ensuing  interre^am 
he  powerfully  contributed,  at  the  head  of  the  nobles  of  Fimen 
and  Jutland,  to  the  election  of  Christian  III.  (1533-1559),  but 
in  the  course  of  the  "  Count's  War  "  he  was  taken  prisoner  by 
Count  Christopher,  the  Catholic  candidate  for  the  throne,  and 
forced  to  do  him  homage.  Subsequently  by  judicious  bribery 
he  contrived  to  escape  to  Germany,  and  from  thence  rejoined 
Christian  III.  He  was  one  of  the  plenipotentiaries  who  concluded 
peace  with  Liibeck  at  the  congress  of  Hamburg,  and  subsequently 
took  an  active  part  in  the  great  work  of  national  reconstruction 
necessitated  by  the  Reformation,  acting  as  mediator  between 
the  Danish  and  the  German  parties  who  were  contesting  £w 

>  Hence  another  of  the  names — "  hurricane-bird  " — by  which  this 
species  is  occasionally  known. 

*  Captain  Taylor,  however,  found  their  nests  as  well  on  low  bushes 
of  the  same  tree  in  the  Bay  oif  Ponseca  (/&»,  1859,  pp.  150-152). 
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supremacy  during  the  earlier  yeas  of  Christian  III.  This  he  was 
able  to  do,  as  a  moderate  Lutheran,  whose  calmness  and  common 
sense  contrasted  advantageously  with  the  unbridled  violence 
of  his  contemporaries.  As  the  first  chancellor  of  the  recon- 
structed university  of  Copenhagen,  Friis  took  the  keenest 
interest  in  spiritual  and  scientific  matters,  and  was  the  first  donor 
of  a  legacy  to  the  institution.  He  also  enjoyed  the  society  of 
learned  men,  e^}eciaUy  of  "  those  who  coiUd  talk  with  him 
amceming  ancient  monuments  and  their  history."  He  encour- 
aged Hans  Svaiiing  to  complete  Sazo's  hbtory  of  Denmark, 
and  Anders  Vedel  to  translate  Saxo  into  Danish.  His  generosity 
to  poor  students  was  well  known;  but  he  could  aSord  to  be 
liberal,  as  bis  share  of  spoliated  Church  property  had  made  him 
one  of  the  wealthiest  men  in  Denmark.  Under  King  Frederick  II- 
(1559-15^),  who  understood  but  little  of  state  aSairs,  Friis 
wa&  well-nigh  omnipotent.  He  was  largely  responsible  for  the 
Scandinavian  Seven  Years*  Wax  (1562-70),  which  did  so  much 
to  exacerbate  the  relations  between  Denmark  and  Sweden. 
Friis  died  on  the  5th  of  December  1570,  a  few  days  before  the 
peace  of  Stettin^  which  put  an  end  to  the  exhausting  and  un- 
necessary struggle. 

FRIHLET,  an  urban  district  in  the  Cherts^  parliamentary 
division  of  Surrey,  England,  33  m.  W.S.W.  from  London  by 
the  London  &  South-Westem  railway,  and  x  m.  N.  of  Farn- 
borough  in  Hampshire.  Pop.  (igoi)  8409.  Its  healthy  climate, 
its  position  in  the  sandy  heath-district  of  the  west  of  Surrey, 
and  its  proximity  to  Aldershot  Camp  have  contributed  to  its 
growth  as  a  residential  township.  To  the  east  the  moorland 
rises  in  the  picturesque  elevation  of  Chobham  Ridges;  and 
3  m.  K.E.  is  Bagshot,  another  village  growing  into  a  residential 
town,  on  the  heath  of  the  same  name  extending  into  Berkshire. 
Bisley  Camp,  to  which  in  1S90  the  meetings  o(  the  National 
Rifle  Association  were  removed  from  Wimbledon,  is  4  m.  E. 
Coniferous  trees  and  rhododendrons  are  characteristic  products 
d  the  soil,  and  large  nurs^es  are  devoted  to  their  cultivation. 

FRIHONT.  JOHANN  HARIA  PHIUPP,  Count  of  Palota, 
Phince  of  A-NTRODocco  (1759-1831),  Austrian  general,  entered 
the  Austrian  cavalry  as  a  trooper  in  1776,  won  his  commission 
in  the  War  of  the  Bavarian  Succession,  and  took  part  in  the 
Turkish  wars  and  in  the  early  campaigns  against  the  French 
Revolutionary  armies,  in  which  he  frequently  earned  distinction. 
M  Frankenth&l  in  1796  he  won  the  cross  of  Maria  Theresa.  In 
the  campaign  of  1800  he  distinguished  himself  greatly  as  9. 
.cavalry  leader  at  Marei]^  (14th  of  June),  and  in  the  next  year 
became  major-general.  In  the  war  of  1805  he  was  a^gain  employed 
in  Italy  and  won  further  renown  by  his  gallantry:  at  the'  battle 
<rf  Caldiero.  In  1809  be  again  saw  active  service  in  Jtaly  in  the 
rank  of  lieutenant  field  marshal,  and  in  181 3  led  the  cavalry  of 
Schwarzenberg's  corps  in  the  Russian  campaign.  He  served  in 
the  campaigns  of  1813-14  in  high  command,  and  rendered 
conspicuous  service  at  Brienne-La  Rothi^e  and  at  Arcis-sur- 
Aube.  In  181,5  he  was  commander-in-chief  of  the  Austrians  in 
Italy,  and  his  army  penetrated  France  as  far  as  Lyons^  which 
.was  entered  on  the  nth  of  July.  With  the  army  of  opcupation 
he  remaioed  in  France  for  so;cne  years,  and  in  :f  819  he  commanded 
at  Venice.  In  1S2 1;  he  led  the  Austrian  anny  which  was  employed 
against  the  Neapditan  rebels,  and  by  the  S4th  of  March  he  had 
victoriously  entered  Naples.  His  reward  from  King  Ferdinand 
of  Naples  was  the  title  of  prince  of  Antrodocro  and  a  handsome 
sum  of  money,  and  from  his  own  master  the  rank  of  general  of 
cavalry.  After  this  he  commanded  in  North  Italy,  and  was 
called  upon  to  deal  with  many  outbreaks  of  the  Italian  patriots. 
He  became  president  of  the  Aulic  council  in  1831,  but  died  a  few 
months  later. 

FRISCHES  HAFP,  a  lagoon  on  the  Baltic  coast  of  Germany, 
within  the  provinces  East  and  West  Prussia,  between  Danzig 
and  K5nigsberg.  It  is  52  m.  in  length,  from  4  to  13  m.  broad, 
332  sq.  m.  in  area,  and  is  separated  from  the  Baltic  by  a  narrow 
spit  or  bank  of  land.  This  barrier  was  torn  open  by  a  storm  in 
15x0,  and  the  channel  thus  formed,  now  dredged  out  to  a  depth 
of  22  ft.,  affords  a  navigable  passage  for  vessels.  Into  theHaff 
flow  the  Nogat,  the  Elbing,  the  Passarge,  the  Fregel  and  the 


Frisching,  {Tom.the  last  of  which  the  niime  Frisches  UaS  probafal^ 

arose. 

FRISCHUN,  PHIUPP  NIKODEHUS  (1547-1590),  German 
philologist  and  poet,  was  bom  on  the  22nd  of  September  1547 
at  Balingen  in  Wiirttemberg,  where  his  father  was  parish 
minister.  He  was  educated  at  the  university  of  Tubingen, 
where  in  1568  he  was  promoted  to  the  chair  of  poetry  and 
history.  In  1375  for  his  comedy  of  Rebecca,  which  he  read  at 
Regei»burg  before  the  emperor  Maximilian  H-,  he  was  rewardnl 
with  the  laureateship,  and  in  1577  he  waS;  made  a  count  palatine 
{comes  paiaUnus)  or  Pfalzgraf.  In  1583  bis  unguarded  language 
and  reckless  life  made  it  necessary  that  he  should  leave  Tubingen, 
and  he  accepted  a  mastership  at  Laibach  in  Ca^miola,  which  he 
held  for  about  two  years.  Shortly  after  his  return  to  tfae  imiver- 
sity  in  1584,  he  was  threatened  with  a  criminal  prosecution  on  a 
charge  of  immoral  conduct,  and  the  threat  led  to  his  withdrawal 
to  Frankfort-on-Main  in  1587.  For  eighteen  months  he  tau^t 
in  the  Brunswick  gymnasium,  and  he  appears  also  tp  have  resided 
occasionally  at  Strassburg,  Marbiurg  and  Mainz.  From  the 
last-named  city  he  wrote  certain  libellous  letters,  which  led  to  his 
being  arrested  in  March  1 590.  He  was  imprisoned  in  the  fortress 
of  Hohenurach,  near  Reutlingen,  where,  on  the  night  of  the  29th 
of  November  1590,  he  was  kiUed  by  a  fall  in  attempting  to  let 
himself  down  from  the  window  of  his  celL 

Frischlin's  prolific  and  versatile  genius  produoed  a  great  variety 
of  works,  which  entitle  him  to  some  rank  both  among  poets  and 
among  scholars.  In  bis  Latin  verse  he  often  successfully  imitated 
the  classical  models;  his  comedies  are  not  without  freshness  and 
vivacity ;  and  some  of  His  versions  and  comment^iries,  particularlv 
those  on  the  Gtorgics  and  Bucolics  of  Vit^l,  though  now  well-ni^ 
forgotten,  were  important  contributions  to  the  scholarship  of  nia 
time.  There  is  no  collected  edition  of  his  works,  but  his  Opera 
poUica  were  published  twelve  times  between  1535  and  1636.  Among 
those  most  widely  known  may  be  mentioned  the  Settraeis  (1590),  a 
Latin  epic  based  on  the  Scripture  history  of  the  Jem;  the  Eieguufl 
(1601),  bis  collected  lyric  poetry,  in  twenty-two  books;  the  Opera 
scenica  (1604)  consisting  01  six  comedies  and  two  tragedies  (among 
the  former,  Julius  Caesar  redivivus,  completed  1584O;  the  Gram- 
moHca  Latina  (1585);  the  versicms  of  Callimachus  and  Aristo- 
phanes; and  the  commentaries  on  Persius  and  Vtigil.  See  tbe 
mon<»raph  ci  D,  F.  Strauss  {Leben  wtd  Schriften  des  Dichtart  und 
PkUc^gen  Friscklin,  1856). 

FRISI,  PAOLO  (1728-1784),  Italian  mathematician  and 
astronomer,  was  bom  at  Milan  on  the  13th  of  April  1728.  He 
was  educated  at  the  Bamabite  monastery  and  afterwards  at 
Padua.  When  twenty-one  ye^rs  of  age  he  composed  a  treatise 
on  the  figure  of  the  earth,  .and  the  reputation  which  he  soon 
acquired  led  to  his  appointment  by  the  king  of  Sardinia  to  the 
professorship  of  philosophy  in  the  college  of  Casale.  His  friend- 
ship with  Radicati,  aman.of  liberal  opinions,  occasioned  Frisi's 
removal  by  his  clerical  superiors  to  Novara,  where  he  was  com- 
pelled to  do  duty  as  a  preacher.  In  1753  he  was  elected  a  correi- 
sponding  member  of  the  Paris  Academy  of  Sciences,  and  shortly 
afterwards  he  became  professor  of  philosophy  in  the  Bamabite 
College  of  St  Alexander  at  Milan.  An  acrimonious  attack  by  a 
yoimg  Jesuit,  about  this  time,  upon  his  dissertation  on  the 
figure  of  tbe  earth  laid  the  foundation  of  his  animosity  against 
the  Jesuits,  with  whose  enemies,  including  J.  d'Alembert, 
J.  A.  N.  Condorcet  and  other  Encyclopedists,  he  later  closely 
associated  himself.  In  1756  he  was  appointed  by  Leopold^ 
grand-duke  of  Tuscany,  to  the  professorahip  of  mathematics 
in  the  university  of  Pisa,  a  post  which  he  held  for  eight  yearq. 
In  1757.  be  became  an  associate  of  the  Imperial  Academy  of 
St  Petersburg,  and  a  foreign  member  of  the  Royal  Society  of 
London,  and  in  1758  a  member  of  the  Academy  of  Berlin,  in 
1766  of  that  of  Stockhohn,  and  in  1770  of  the  Academies  of 
Copenhagen  and  of  Bern.  From  several  European  crowned 
heads  he  received,  at  various  times,  marks  of  special  distinction, 
and  the  empress  Maria  Theresa  granted  him  a  yearly  pension 
of  100  sequins  (£50).  In  1764  he  was  created  professor  of 
mathematics  in  the  palatine  schools  at  Milan,  and  obtained 
from  Pope  Pius  VI.  release  from  ecclesiastical  jurisdiction,  and 
authority  to  become  a  secular  priest.  In  1766  he  visited  France 
and  England,  and  in  1768  Vienna.  In  1777  he  became  director 
of  a  school  of  architecture  at  Milan.  His  knowledge  of  hydraulics 
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caused  him  to  be  f  reqwently  consulted  with  respect  to  the  manage- 
ment of  cahils  and  other  waterc<mrses  in  various  parts  of  Europe. 
It  was  through  his  means  that  lightning-conductors  were  first 
ihtroduced  into  Italy  for  the  protectidn  of  bnildings.  He  died 
oil  the  a  and  of  November  1784. 

His  publications  include  i-~lHiquis^  ma^umdtieA  t»  ca/usam 
pkysicam  J^ttaa  €t  masuittuUtUs  terroe.  (Milan,  1751);  Sa^io  deila 
morale  filosojia  (Lugano,  ^79^ '  eiectricUaits  theoria  (Milan, 
1755);  DissertoHo  de  motu  atumo  terrae  (Pisa,  1758);  Disserlationes 
variae  (2  vols.  4to,  Lucca,  I759r  1761);  Del  moSo  di  regolan  ifiumi 
e  i  torrenH  (LUcca,  1762);  (Usmo^ajifiia  fikysica  et  mathematics 
(Milan,  1774,  1775,  2  vols.  4to,  bis  chief  work);  DeW  architettura, 
statica  c  idraulica  (Milan,  1 777) ;  and  other  treatises. 

See  Verri,  Memorie  .  .  ,  dil  signor  dom  Paolo  Frisi  (Milan,  1787), 
4toT  Fabbroni,  "  Elogj  d'  illustri  Italiani,"  Atti  di  Milano,  vol.  li.; 
J.  C.  Pogigendoril,  Biograph.  Htterar.  Handnirterbuch,  vol.  i. 

FRISIAN  ISLANDS,  a  chain  of  islands,  lying  from  3  to  20  m. 
from  the  mainland,  and  stretching  ftom  the  Zuid«r  Zee  E.  and 
N.  atf  far  as  Jutland,  along  the  coasts  of  Holland  and  Gennany. 
Hiey  are  di^ded  into  three  groups: — (i)  The  West  Frisian,  (a) 
the  East  Frisian,  and  (3)  the  North  Frisian. 

Hie  dka&n  of  the  Frialjui  Idandft  maxks  the'oater  fringe  of  the 
f (tftttier  cot^etital  coaat-line,-  and  is  <^nrated  from  the  munland 
by  du^owt,  known  as  Wadden  or  Watten,  answering  to  the  tnoria 
vadtita  <fttht  Romans.  Notwithstanding  the  protecti<m  afforded 
fay  samtKlanes  and  earthen  ' embankments  backed  by  stones 
and  timber,  the  Frisian  Isbinda  are  slowly  but  surely  crumbling 
away  nn^ler  the  persistent  attacks  of  dtorm  and  flood,  and  the 
old  Frisian  pravieri>  "  di  nieh  will  tHkin  mtU  mken  "  {"  who  will 
not  build  dikes  must  go  away  ")  atM  holds  good.  Many  of  the 
Frisian  legends  and  f(^-«ongs  deal  with  the  submerged  villages 
and  handets,  ^^lidi  lie  btirifed  beneath  the  treacherous  waters 
of  the  Wadden.  Hefnrich  Heine  miule  tise  of  theSe  tegends  in  his 
NordsadfUda^,'  composed  during  -a  visit  to  Nordemey'  in  1825. 
Tbt  Pruatixn  and  DiMidi  governments  uuiually'  expend  large 
sums  foir  the  tmtection  of  the  lalabds,  aiidin  soioaecasestheerosion 
on  tiw-'s^-wud  aide  is  cooaiterbakneed  by  the  accretion- of  land 
on  the  inn^  ride,  fin6  sandy  beaches  being  'fonned  well  suited 
for  sea-bathing,  which  attracts  many  i^tors  in  sunlimer.  The 
infaa^tahts  of  these  islands  support  themselves  by  seafaring, 
pilotage,  ^a^ng  of'  cattle  and  sheep,  fishing  and  a*  little  agri- 
culture, chiefly  potato^gTowing.  ' 

The  inlands,  though  WeU  lighted,  are  dangerous  to  navigation, 
and  a  ^&nce  at  a  wreck  chatt  wiQ  sht)w  the  entire  chain  to  be 
densely  dbtted.  One  of  the  most  remarkable  disasters  was  the 
loss  <tt  Hi.M.S.  ^  La  Lutide,"  32  guns,  which  was  wrecked  off 
Vlieland  1h  October  1799,  only  one  hand  being  saved,  who 
died  before  reaching  England.  "  La  Lutine,"  Whidi  had  been 
captured  from  tihe  Frendi  Admfa^l  Duncan,  was  carrying 
a  large  quantity  of  buHibn  and  ^lede,  «hich  was  underwritten 
at  Lloyd's.'  The  Dutch  government  claimed  the  wreck  and 
granted  one-third  <rf  the  salvage  to  bullion-fishers.  Occasional 
recoveries  were  made  <^  small  qutmtities  which  led  to  repeated 
disputes  and  discussions,  until  eventually  the  king  of  the  Nether- 
lands ceded  to  Great  Britain,  for '  Lloyd's,  half  the  remainder 
of  the  wreck.  A  Dutch  salvage  company,  which  began  operarions 
in  August  1857,  recovered  £99,893  in  the  course  of  two  years, 
but  it  *as  estimated  that  some  £1,175,060  are  still  im^Lccounted 
for.  Thti  ship's  rudder,  which  was  r^vertd  in  1859,  has  been 
fasldoned  into  a  chair  axid  a  taUie,  now  in  the  pones^n  of 
Lloyd's. 

Thtf  Weil  Frisian  Ijdands  1>eIong  to  the  kingdom  bf  the  Nfethei> 
lands,  and  embrace  Texd  or  Tessel  (71  »q.  m.),  Vlieland  (19  sq. 

'  ■  '  ttt.),  Terschelling  (41  sq.  m.),  Ameland  (23  sq.  m.), 
Schiermonnikoog  (19  sq.  m.) ,  as  wdl  as  the  much  smaller 
'  *  "  islands  of  Boschplaat  and  Rottum,  which  are  practi- 
cally uninhabited.  The  northern  end  of  Texel  is  called  Eierland, 
or  "  island  of  eggs,"  in  reference  to  the  large  number  of  sea-birds' 
eggs  wMdh  are  found  there.  It  was  joined  toTexel  by  asand-dike 
in  163^1630,  and  is  now  undistlnguishable  from  the  main  island. 
Te^el  was  already  separated  from  the'mainland  in  the  8th  century, 
but  remained  a  Frisian  province  and  ' countship,  which  once 
fended  as  ^r  as  Alkmaar  in  North  Holland,  nntO  it  came  into 
tne  poBsessloh  of  the  counts  6f  HoUind.  The'island  was  occupied 


by  British  troops  from  August  to  December  1799.  The  village 
of  Oude  Schild  has  a  harbour.  The  island  of  Terschelling  once 
formed  a  separate  lordship,  but  was  sold  to  the  states  of  Holland. 
The  principal  village  of  West-Terschelling  has  a  harbour.  As 
early  a^  the  beginning  of  the  9th  century  Ameland  was  a  lordship 
of  the  influential  family  of  Cammingha  who  held  immediately 
of  the  emperor,  and  in  recognition  of  their  hidependence  the 
Amelanders  were  in  1369  declared  to  be  neutral  in  the  fighting 
between  Holland  and  Friesland,  while  Cromwell  made  the  same 
declaration  in  i<354  with  respect  to  the  war  between  England  and 
the  United  Netherlands.  The  castle  of  the  Camminghas  in  the 
village  of  Ballum  remained  standing  till  r8io,  and  finally  dis- 
appeared in  1829  after  four  centuries.  This  island  is  joined  to 
the  mainland  of  Friesland  by  a  stone  dike  constructed  in  1873 
for  the  purpose  of  promoting  the  deposit  of  mud.  The  island  of 
Schiermonnikoog  has  a  village  and  a  lighthouse.  Rottum  was 
once  the  property  of  the  ancient  abbey  at  Rottum,  8  m.  N. 
of  Groningen,  of  which  there  are  slight  remains. 

With  the  exception  of  Wangeroog,  which  belongs  to  the  grand 
duchy  of  Oldenburg,  the  East  Frisian  Islands  belong  to  Prussia. 
They  comprise  BorkUm  (laj  sqJ'm-yi  with  two  light- 
houses  and  connected  by  steamer  with  Emdeii  and  p-jrlaa. 
Leer;  Memmert;  Juist  (2}  sq.  m.),  with  two  lifeboat 
stations,  and  connected  by  steamer  with  Norddeich  and  Greet- 
siel;  Norderney  (si  sq.  m.);  Baltrum,  with  a  lifeboat  station; 
Langebog  (8  sq.  m.),  connected  by  steamer  with  the  adjacent 
islands,  and  with  Bensersiel  on  the  mainland;  Spiekeroog 
(4  sq.  m.),  with  a  tramway  for  conveyance  to  the  bathing  beacjh, 
and  connected  by  steamer  with  Carolinenziel;  and  Wangeroog 
(a  sq.  m.),  with  a  lighthouse  and  lifeboat  station.  All  these 
islands  are  visited  for  sea-bathing.  In  the  beginning  of  the 
18th  ceijtuiy  Wangeroog  comprised  eight  times  its  present  area. 
Borkum  and  Juist  are  two  surviving  fragments  of  the  original 
island  of  Borkum  (computed  at  380  sq.  m.),  known  "to  Drusus  as 
Fabaria,  and  to  Phny  as  Burchana,  whiph  was  rent  asunder  by 
the  sea  in  1170.  Neuwerk  and  ScharhJirn,  situated  off  the  mouth 
of  the  Elbe,  are  islands  belonging  to  the  state  of  Hamburg, 
Neuwerk,  containipg  some  marshland  protected  by  dikes,  has  two 
lighthouses  and  a  lifeboat  station.  At  low  water  it  can  be  reached 
from  Duhnen  by  carriage. 

About  tiffi  year  1250  the  area  of  the  North  Frisian  Islands  was 
estimated  at  1065  sq.  m.;  by  1850  this  had  diminished  to  only 
105  sq.  m.  This  group  embraces  tlie  islands  of  Nord^ 
strand  (lyi  sq.  m,),  which  up  to  1634  formed  one;  iwpton^ 
larger  island  with  the  adjoining  Pohnshallig  and 
Nordstrandisclv-Moor;  Pellworm  (i6j  sq.  m.),  protected  by  a 
circle  of  dikes  and  connected  by  steamer  with  Husum  on  the 
mainland;  Amrum  (loj  sq.  m.);  Ffihr  (32  sq.  m.);  Sylt  (38 
sq.  m,);  Rom  C16  sq.  m.),  with  several  villages,  the  principal  of 
which  is  Kirkeby;  Fano  (21  sq.  m.);  and  Heligoland  (i  sq.  m.). 
With  iht  exception  of  Fand,  which  is  Danish,  all  these  islands 
belong  to  Prussia.  In  the  North  Frisian  group  there  are  also 
several  smaller  islands  called  Halligen.  These  rise  generally  only 
a  few  feet,  above  the  level  of  the  sea,  and  are  crowned  by  a  single 
house  stsinding  on  an  artificial  mound  and  protected  by  a 
surroimding  dike  or  embankment.  , 
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FBISIANS  (Lat  FrisU;  in  Med.  Lat  FrisoneSt  Frisiones, 

Fresones;  in  their  own  tongue  Frisa,  Frisen),  a  people  of 
Teutonic  (Ix>w-Gennan)  stock,  who  in  the  first  century  of  our 
eia  were  found  by  the  Romans  in  occupation  of  the  coast  lands 
stretching  from  the  mouth  of  the  Scheldt  to  that  o£  the  Ems. 
They  were  nearly  related  both  by  speech  and  blood  to  tlie  Saxons 
and  Angles,  and  other  Low  German  tribes,  who  lived  to  the  east 
of  the, Ems  and  in  Holston  and  Schleswtg.  The  first  historical 
notices  of  the  Frisians  are  found  in  the  Annals  of  Tacitus.  Th^ 
were  rendered  (or  a  portiou  of  than)  tributary  by  Dnisus,  and 
became  socU  of  the  Roman  people.  In  a.o.  sS  the  exactions  of 
a  Roman  official  drove  them  to  mnolt,  and  their  subjection  was 
henceforth  nominal.  Th^  submitted  again  to  Cn.  Domitius 
Corbulo  in  the  year  47,  but  shortly  afterwards  the  emperor 
Claudius  ordered  the  withdrawal  of  all  Roman  troops  to  the  left 
bank  of  the  Rhine.  In  58  they  attempted  unsuccessfully  to 
appropriate  certain  districts  between  the  Rhine  and  the  Yssel, 
and  in  70  they  took  part  in  the  campaign  of  Claudius  Civilis. 
From  this  time  onwards  their  name  practically  disappears.  As 
regards  their  geographical  position  Ptolemy  states  that  th^ 
inhabited  the  coast  aboyp  Bructeri  as  far  as  the  Ems,  while 
Tacitus  speaks  of  them  as  adjacent  to  the  Rhine.  But  there  is 
some  reason  lor  believing  that  the  part  of  Holland  which  lies  to 
the  west  of  the  Zuider  Zee  was  at  first  inhabited  by  a  different 
people,  the  Caoninefates,  a  sister  tribe  to  the  Batavi.  A  trace 
of  this  people  is  x>erhaps  preserved  in  the  name  Kennemerland 
or  Kinnehem,  formerly  applied  to  the  same  district.  Possibly, 
therefore,  Tacitus's  statement  holds  good  only  for  the  period 
subsequent  to  the  revolt  of  Civilis,  when  we  hear  of  the  Cannine- 
fates  for  the  last  time. 

In  connexion  with  the  movonents  of  the  migration  period  the 
Frisians  are  hardly  ever  mentioned,  though  some  of  them  are 
said  to  have  surrendered  to  the  Roman  prince  Constantius  about 
the  year  293.  On  the  other  hand  we  hear  very  frequently  of 
Saxons  in  the  coast  regions  of  the  Netherlands.  Since  the  Saxons 
(Old  Saxons)  of  later  times  were  an  inland  pec^e,  one  can 
hardly  help  suq>ecting  dther  that  the  two  nations  have  been 
confused  or,  what  is  more  probable,  that  a  considerable  tnixtuift 
of  population,  whether  by  conquest  or  otherwise,  had  taken 
place.  Procopius  {Goth.  iv.  30}  speaks  of  the  Frisians  as  one  of 
the  nations  which  inhabited  Britain  in  his  day,  but  we  have  no 
evidence  from  other  sources  to  bear  out  his  statement.  In 
Anglo-Saxon  poetry  mention  is  frequently  made  of  a  Frisian 
king  named  Finn,  the  son  of  Folcwalda,  who  came  into  conflict 
with  a  certain  Hnaef,  a  vassal  of  the  Danish  king  Healfdene, 
about  the  middle  of  the  5th  century.  Hnaef  was  killed,  but  his 
followers  subsequently  ^ew  Finn  in  revenge.  The  incident  is 
obscure  in  many  respects,  but  it  is  perhaps  worth  .noting  diat 
BxacVs  chief  follower,  Hengest,  may  quite  possibly*  be  identical 
with  the  founder  of  the  Kentish  dynasty.  About  the  year  520 
the  Frisians  are  said  to  have  joined  the  Prankish  prince  Theod- 
berht  in  destroying  a  piratical  expedition  which  had  sailed  up 
the  Rhine  under  Chocilaicus  (Hygelac),  king  of  the  GStar. 
Towards  the  close  of  the  century  they  begin  to  figure  much  more 
prominently  in  Prankish  writings,  lliere  is  no  doubt  that  by 
this  time  their  territories  had  been  greatly  extended  in  both 
directions.  Probably  some  Frisians  took  part  with  the  Angles 
and  Saxons  in  their  sea-roving  expeditions,  and  assisted  their 
neighbours  in  their  invasions  and  subsequent  conquest  of  England 
and  the  Scottish  loiriands. 

The  rise  of  the  power  of  the  Ftanks  and  the  advance  of  their 
dominion  northwards  brought  onacolUidonwiththeFtiadans,  who 
in  the  7th  century  were  still  in  possession  of  the  whole  of  the  sea- 
coast,  and  apparently  ruled  over  the  greater  part  of  modern 
Flanders.  Under  the  protection  of  the  Prankish  king  Dagobert 
(622-63S),  the  Christian  missionaries  Amandus  (St  Amand) 
and  Eligius  (St  Eloi)  attempted  the  conversion  of  these  Flemish 
Frisians,  and  their  efforts  were  attended  with  a  certain  measure 
of  success;  but  farther  north  the  building  of  a  church  by  Dago- 
bert at  Trajectum  (Utrecht)  at  once  aroused  the  fierce  hostility 

the  heathen  tribesmen  of  the  Zuider  Zee.  The  "  free  "  Frisians 
could  not  endure  this  Prankish  outpost  on  their  borders.  Utrecht 


was  attacked  and  captised,  and  the  church  destroyed.  Th« 
first  missionary  to  meet  with  any  success  amoi^  the  Frisians  wa^ 
the  Englishman  Wilfrid  of  York,  who,  being  driven  by  a  stonq 
upon  the  coast,  was  hospitably  received  by  the  king,>  Adgild  ot 
AdgisI,  and  was  allowed  to  preach  Christianity  in  the  land. 
Adgild  appears  to  have  admitted  the  overlordship  of  the  Prankish 
king,  Dagobert  H.  (675).  Und«  his  successor,  howev«,  Radbod 
(Frisian  Rfidbid),  an  attempt  was  made  to  extirpate  Chris- 
tianity and  to  firee  the  Frisians  from  the  Prankish  subjection. 
He  waa,  however,  beaten  by  Pi^Hu  <tf  Heristal  in  the  battle  <tf- 
DoTStadt  (689),  and  was  compdied  to  cede  West  Frisia  {Frisia 
citerior)  from  the  Sdieldt  to  the  Zxdda  Zee  to  the  conqueror.  On 
Pippin's  death  Radbod  again  attacked  the  Franks  and  advanced 
as  far  as  Cologne,  where  he  defeated  Charles  Martel,  Pippin's 
natural  son.  Ev^tuaUy,  however,  Charles  prevailed' and.  o(Hn- 
peUed  the  Frisians  to  sulmut  RacUiod  died  in  7  z  g,  but  f<»-  some 
years  his  successors  struggled  against  the  Fraioki^  power.  A 
final  defeat  was,  however,  inflicted  upon  them  by  Chart ea  Mattel 
in  734,  which  secured  the  supremacy  of  the  Franks  in  the  north, 
though  it  waa  not  until  the  days  <d  Charles  the  Great  (785)  t^at 
the  subjection  of  the  Frisians  was  oomj^eted.  Meanwhile 
Chxistianity  had  bem  making  its  conquests  in  the  jand*  agutinly 
thiou^  the  lifdcn^  labours  and  preaching  of  thfi  EntfWunm 
Willibn»d,  who  came  to  Frisia  in  69a  and  made.  Utrecht  his 
headquarters.  He  waa  oonsecratedX^  j)  at  Ro&eikrdifaubop  of 
the  Frisians,  and  on  his  return  founded  a  number  of  bishoprics 
in  the  northern  Netherlands,  and  continued  his  labours  un- 
remittingly until  his  death  in,  739.  It  is  an  intoresting  fact  that 
both  Wilfrid  and  Wilhbiord  appear  to  have  found  no  difficulty 
from  the  first  in  preaching  to  the  Frisians  it  that  native  dialect, 
which  waa  so  nearly  aQied  to  their  own  An8}o-3B»}n  tongue. 
The  see  of  Utrecht  foui^ed  by  Willibrord  has  remained  the  chief, 
see  the  Northern  Netherlands  from  his  day  to  our  own.  Fries* 
land  was  likewise  the  scene  of  a  portitm  of  the  maaoaasy  labours 
of  a  ffc&ta  than  WilUbnffd,  the  fuoous  Boniiaoe,  the  Apestle 
of  the  Genoans,  also  aa  En^i^bman.  It  was  at  Dokkum  in 
Fricsland  that  he  met  a  martyr's  death  (754). 

Cfaaries  the  Great  granted  tbg  Frisians  important  privjlegf^^ 
under  a  code  known  as  the  Lex  FrisUmum,  based  upon  the 
ancient  laws  of  the  country.  They  received  the  title  of  freemen 
and  were  allowed  to  choose  their  own  potUskU  or  imper^ 
govamor.  In  the  Lex  Frisionum  three  districts  are  clearly 
distinguished:  West  Fri&aa  from  the  Zwin  to  the  Hie;  Middb 
Frisia  frcHa  the  File  to  tbe  Lauwers;  East  i=^a  from  the 
Lauwers  to  the  Weser.  At  the  partiti<Mi  treaty  of  Vexdun  (843) 
Frisia  became  part  (rf  y^hi^Ttfigifl  or  L<«aine;  at  the  treaty  <rf 
Messen  (870)  it  was  divided  betweep  the  kingdoms  of  the,  East, 
Franks  (Austrasia)  ajod  the  West  Franks  (Westrasia);.  in.  880 
the  whole  country  was  united  to  Austrasia;  in  911  it  Ml  -under 
the  dominion  Chades  the  Simple,  king  of  the  West  FrarOks, 
but  the  districts  of  East  Frisia  asserted  their  independence  and 
iar  a  long  time  govaned  themselves  after  a  very  simple  demo- 
cratic fashion.  The  history  of  West  Frisia  gradually  loses  itself, 
in  that  of  the  countship  of  Hdland  and  the  see  of  Utred;^  (see 
Holland  and  Utrec^). 

The  influence  of  the  Frisians  during  the  interval  between  the 
invasion  of  Britain  and  the  loss  of  their  independence  must  have 
been  greater  than  is  generally  recognized-  They  were  a  sea- 
faring people  and  engaged  largely  in  trade,  espedally  peih^ 
the  slave  trade,  their  chief  empcnium  being  Wyk  te  Duwstede. 
During  the  period  in  question  these  is  considerable  archaeo- 
logical evidence  for  intercourse  between  the  west  coast  of  Norway 
and  the  r^ons  south  of  the  North  Sea,  and  it  is  worth  noting 
that  this  seems  to  have  come  to  an  end  early  in  the  9th  century.' 
Probably  it  is  no  mere  accident  that  the  first  appeftrance,  or 
rather  reappearance,  of  Scandinavian  pirates  in  the  west  took 
place  shortly  after  the  ova-throw  of  the  Frisians.  Since  Radbod's 
dominions  extended  from  Dueistede  to  Heligoland  his  power 
must  have  been  by  no  means  inconsiderable. 

Besides  the  Frisians  discussed  above  there  is  a  people  called 
North  Frisians,  who  inhabit  the  west  coast  of  Sdileswig.  At 
present  a  Frisian  dialect  is  spokqi.only  betweok  Twdem  and 
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HuBum,  but  formerly  it  extended  farther  both  to  the  north  and 
'south.  .In  Mstoriiral  times  these  North  Friaaas  were  subjects 
of  the  Danish  kingdom  and  not  ctmneoted  in  any  way  with  the 
Aislans  <rf  Uie  empire.  Hiey  are  first  mentioned  by  Saxo 
Giattuenaticos'  in  connexion  with  the  exile  of  Knud  V.  Saxo 
recognized  that  they  were  of  Fridan  origin,  but  did  not  know 
when  they  had  first  settled  in  this  region.  Various  opimons  are 
stiU  held  with  regard  to  the  question;  but  tt  senns  not  unlikdy 
that  the  original  settlers  were  Frisians  who  had  been  expelled 
by  the  Franks  in  the  8th  century.  Whether  the  North  Frisian 
language  is  entirely  of  Frisian  ori^  is  somewhat  doubtfnl  owing 
to  the  dose  rdationship  which  Frisian  bters  to  English.  The  in- 
habitaats  of  tlw  neighbouring  islands,  Sylt,  Amrum  dad  FOhr, 
who  spin^  a  kindred  dialect,  have  appatently  ttcrver  Vegajded 
Uiemsetres  as  Frisians,  and'  it  ia  the  view  of  many  achtdaxs  that 
they  are  the  direct  desMndanta  of  the  ancient  Simons. 

In  1*48  William  of  Holhind,  having  become  enqwror,  restored 
to  the  Frisians  in  hift  cbuntship  their  andent  liberties  in  reward 
for  the  assistance  they  had  rendered  him  in  the  siege  of  Aadien; 
but  in  1254  they  revolted,  and  William  lost  bis  life  to  the  contest 
vidch  ensued.  After  many  struggles  West  Friesland  became, 
completely  stibdued,  and  was  henceforth  virtually  absorbed  in' 
the  county  of  Holland.  But  the  Frieslanders  east  of  the  Zuider 
Zee  obstmatdy  resisted  repeated  attempts  to  bring  them  Sntb 
snbjoctSofi'.  In  the  course  tfC  the  t4th  century  the  cxmntiy  was 
in  a  state  df  anardiy;  iMJtly  lordsliips  sprang  into  existence,  the 
thterests  of  the  common  wed  were  fotgotten  or  disregarded,  and 
the  people  began  to  be  split  'up  into  factions,  aiid  these  were 
continually  carrying  on  petty  warfare  with  one  another.  Thus 
the  Fetkoopers  (Fatmongers)  of  Oostergoo  h»l  endless  feuds 
with  the  Sdiieringers  (Eelfishers)  of  Westergoo. 

Ti^  state  of  affairs  favoured  the  attempts  of  the  coxmts  of 
Holland  to  push  their  conquests  eastward,  but  the  main  body  of 
tile  Frisians  was  still  independent  when  the  countship  of  Holland 
passed  into  the  hands  of  Fhih'p  the  Good  of  Burgundy;  Philip 
laid  claim  to  the  whole  coimtry,  but  the  people  appealed  to  the 
I^tection  of  the  etnpire,  and  Frederick  III.,  in  'August  1457, 
Tccognileed  iheir  direct  dqiiendence  on  the  eat^rt  and'called  on 
Philip  to  bring  forward  formal'  proof  of  his  rights.  Philip's 
successor,  Charies  the  Bold,  summoned  an  assembly  of  notables 
at  Enkhuizen  ini  1469,  in  ordtfr  to  secure  their  homage;  but  the 
conference  was  without  resiUt,  and  the  duke's  attention  was  soon 
absorbed  by  other  and  niore  important  affairs.  The  marriage ' 
of  MaximiKan  of  Austria  with  the  heiress  of  Burgundy  was  to  be 
productive  of  a  change  In  the  fortxmes  of  that  part  of  Frisia 
.which  lies  "between  the  Vlie  and  the  Lauwers.  In  1498  Maxi- 
milian reversed  the  policy  of  his  father  Frederick  III.,  and 
detached  this  territory,  known  afterwards  as  the  province  of 
f^edand,  from  the  empire.  He  gave  it  as  a'  fief  to  Albert  of 
S&zony,  who  thorou^y  crushed  out  all  resistance.  In  r523  it 
fell  'mth  Ul  the  rest  of  the  provinces  the  Nethetlands  under 
the  strong  rule  of  the  emperor  Charles,  the  grandson  of  Maxi- 
milian and  Maty  of  Burgundy. 

That  part  of  Frisia  which  lies  to  the  east  of  the  Lauwers  had 
a  divided  history.  The  portion  which  lies  between  the  Lauwers 
and  the  Ems  after  some  struggles  for  independence  had,  like  the 
rest  of  the  country,  to  submit  itself  to  Charles.  It  became 
ultimately  the  province  of  the  town  and  district  of  Groningen 
(Stadt  en  Landfen)  (see  Groningen).  The  easternmost  part 
'between  the  Ems  and  the  Weser,  which  ^had  since  1454  been  a 
county,  was  ruled  by  the  descendants  of  Edzard  Cirksena,  And 
was  attachi^  to  the  empire.  The  last  of  the  Cirksenas,  Count 
Ciiarles  Edward,  died  in  1744  and  in  default  of  heirs  inale  the 
king  of  Prussia  took  possession  of  the  county. 

The  province  of  Friesland  was  one  of  the  seven  provinces 
which  by  the  treaty  known  as  the  Union  of  Utrecht  bound 
themselves  together  to  resist  the  tyranny  of  Spain.  From  1579 
to  1795  Friesland  remained  one  of  the  constituent  parts  of  the 
republic  of  the  United  Proinhces,  but  it  always  jealously  insisted 
on  its  sovereign  rights,  especially  against  the  encroachments  of 
the  ptedoinihini  province  of  Holland.  Tt  maintained  throughout 
thie  whole  o1  the  republican  period  a  certain  distinctiveness  of 


imtionality,  winch  was  auuked  by  the  preservation  of  a  different 
dialect  aiul  of  a  separate  stadtholder.  Cotmt  WilHun  Lewis 
of  Nassau-Si^ien,' nephew  and  son>in-bw  of  Wffiiam  the  ^ent, 
was  dunen  stadthcMer,  and  thrauifh  all  the  vidsSitudes  <^  the 
17th  and  xStii  centuries  the  stadtholdetship  was  held  hy  one  of 
his  descendants.  Frederick  Henry  of  Orange  was  stadtholder 
of  ux'provinces,  but  not  of  Friiedand,  and  even  during  the  stadt- 
hotderless  periods  which  followed  the  deaths  of  William  II.  and 
William  HI.  of  Orange  the  Frisians  remained  stanch  to  the 
family  of  Na^u-Siegen.  Finally,  by  the  revolurion  of  1748, 
WUliam  of  Nassau-Siegen,  stadtholder  of  Friesland  (who,  by 
default  of  heirs  male  of  the  elder  line,  had  become  William  IV., 
prince  of  Orange),  was  made  hereditary  stadtholder  of  all  the 
provinces.  His  gnuulson  in  1S15  took  the  title  of  Wflliatai  I., 
king  of  the  Netherlands.  The  male  Vait  of  the  "  Fiiinftn  ** 
Nassaus  came  to  an  end  with  the  death  of  King  WiDiam  HI.  in 
1890. 
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Hanover,  1854-1858);  Hooft  van  Iddekinge,  Friesland  en  Ofi 
Friezen  in  de  Middeleewwen  (Leiden.  1881);  A.  Tdting,  Ha  Oui- 
friesehe  Stadreckt  (The  Hague,  1883);  P.  J.  Blok,  f^ieOoM  im 
ifttoJajAT  (Leer,  i8$i>. 

FRITH  (or  Fsyth),  Jt>HN  {c.  1503-1533),  English  Reformer 
and  Protestant  martyr.  Was  born  at  Westerham,  Kent;  He  wag, 
educatedat  Eton  andIUtig*s  College,  C^imbridge,  where  Gardiner, 
afterwards  bishop  of  Vli^chester,  was  his  tutor.  At  the  invita- 
tion of  Cardinal  Wolsey,  after  taking  his  dqgree  he  migrate 
(DeceiCLber  1535)  to  the  newly  fomidM  college  of  St  Fifdeftfride 
or  Cardinal  College  (now  Christ  Church),  Odord.  The  symp^ 
thetic  interest  wMch  he  showed  in  the  Reformation  movement 
in  (5ermany  caused  hit6  to  be  Suspected  as  a  heretic,  and  led  to  his 
imprisonment  for  some  months.  Subsequently  he  appears  to 
have  resided  chiefly  at  the  newly  founded  Protestant  university 
of  Marburg,  where  he  became  acquainted  with  several  scholars 
and  reformers  of  note,  espedaJly  Patrick  Hamilton  (q.v.). 
Frith's  first  publication  was  a  translation  of  Hamilton's  Flaces, 
made  shortly  after  the  martyrdom  of  its  author;  and  soon 
afterwards  the  Ration  of  Antickria,  a  translation  from  the 
German,  aj^ared,  along  with  A  Pi^  to  the  Ckristm  Reader, 
by  "  lUchard  BrigbtwdU "  (supposed  to  be  Frith),  and  An 
Antithesis  wherein  are  compart  togeder  Christes  Actes  and  our 
Holye  Father  the  Popes,  dated  "  at  Malborow  in  the  lande  of 
Hesse,"  12th  July  1529.  His  Dispuiacyon  of  Purgatorye,  a 
treatise  in  three  books,  against  Rastell,  Sir  T.  More  and  Fisher 
(bishop  of  Rochester)  respectively,  was  published  at  the  same 
place  in  1531.  While  at  Marburg,  Frith  also  assisted  Tyndale, 
whose  acquaintance  he  had  made  at  Oxford  (or  perhaps  in 
London)  in  his  literary  labours.  In  1532  he  veotiired  back  to 
England,  apparently  oh  some  business  in  connexion  with  the 
prior  of  Reading.  '  Warrants  for  his  arrest  were  almost  imme- 
diately issued  at  the  instance  of  SirT.  More,  then  lord  chancellor. 
Frith  ultimately  fell  into  the  hands  of  the  authoritia  at  Milton 
Shore  in  Essex,  as  he  was  on  the  point  of  making  his  escape  to 
Flanders.  The  rigour  of  his  imprisonment  in  the  Tower  was 
somewhat  abated  when  Sir  T.  Audley  succeeded  to  the  chan- 
cellorship, and  it  was  understood  thit  both  Cromwell  and  Cranmer 
were  disposed  to  show  great  leniency.  But  the  treacherous 
circulation  of  a  manuscript  "  lytle  treatise  "  on  the  sacraments, 
which  Frith  had  written  for  the  information  of  a  friend,  and 
without  any  view  to  publication,  served  further  to  exdte  the 
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hosUlify  of  faja  enemies.  In  ctmsequence  of  a  secmon  pneacjied 
before  Jum  against  ,  the  "  sacrameotarieSr"  the  king  ordered  that 
Frith  should  be  .examined;  he  was  afterwards  tried  and  found 
guilty  of  having  denied,  with  regard  to  the  doctriaes  of  purgatwy 
and  of  transubstantiation,  that  they  were  necessary  articles  of 
faith.  On  the  23rd  of  Jujje  1533  he  was  handed  over  to  the 
secular  arm,  and  at  Smithfield  on  the  4th  of  July  following  he 
was  burnt  at  the  stake..  During  his  captivity  he  wrote,  beudes 
several  letteis  of  interest,  a  reply  to  M«e'»  letter  against 
Frith's  "  lytle  treatise  also  two  tracts  entitled  A  Mvtrof  or 
Glass  ta  know  tkys^,  and  A  Uirror  or  Looking-glass  wherein  yfiu 
any  behM  the  Sacrament  of  Baptism. 
,  Frith  is  an  interesting  and  bo  far  important  figure  in  English 
ecclesiastical  history  as  having  been  tibie  first  to  maintain  and 
defend  that  doctrine  regarding  the  sacrament  of  Christ's  body 
and  blood,  which  ultimately  came  to  be  incorporated  in  the 
English  communion  office.  Twenty-three  years  after  Frith's 
death  as  a  martyr  to  the  doctrine  of  that  office,  that  "  Christ's 
natural  body  and  blood  are  in  Heaven,  not  here,"  Cranmer,  who 
had  been  one  of  his  judges,  went  to  the  stake  for  the  same  belief. 
Within  three  years  more,  it  had  become  the  puUicly  professed 
faith  of  the  entire  En^h  nation. 

'  See  A.  k  Wood,  Athenae  Oxonienaes  (ed.  P.  Bliss,  18 13),  1.  p.  74; 
John  FoK,  Acts  and  Monuments  (ed.  G.  Townshend,  iS^-1849), 
T.  pp.  1-16  (also  Index);  G.  Burnet,  Hist.  <^  the  Reformation  of  the 
Church  of  England  (ed.  N.  Pocock,  1865),  i.  p.  273  ;  L.  Richmond, 
The  Fathers  of  ihe  English  Church,  i.  (1807);  Life  and  Martyrdom  of 
John  Frith  (London,  1834),  published  by  the  Chufth  of  Eng^nd 
Ttact  Society ;  Deborah  Alcock,  Six  Heroic  Men  (1906). 

FRITH.  WILLIAM  POWELL  (1819-1909),  EngHsb  painter, 
was  bom  at  Aldfield,  in  Yorkshire,  on  the  9th  of  January  1819. 
J[{is  parents  moved  in  1826  to  Harrogate,  where  his  father  became 
lantUord  of  the  Dragon  Inn,  and  it  was  then  that  the  boy  began 
his  general  education  at  a  school  at  Knaresbwough.  Lates  he 
went  for  a,bout  two  years  to  a  school  at  St  Ma]^aret%  near 
Dover,  wl^exe  he  was  placed  specially  under  the  direction  of  the 
drawing-master,  as  a  step  towards  his  preparation  for  the  pro- 
iession  ^rtiich  hb  father  had  dmded  on  as  the  one  that  he  wished 
:him  .to  adopt.  In  1835  he  was  entered  as  a  student  in  the  well- 
known  art  school  kept  by  Henry  Sass  in  Bloamsfaury,  from  wbjch 
lie  passed  after  two  years  to  ^e  Royal  Academy  schools.  His 
first  independent  experience  was  gained  in  1839,  when  he. went 
about  for  some  months  in  pncolnshire  executing  several  conj- 
.missioijs  for  portraits;  but  he  soon  began  to  attempt  composi- 
tions, and  in  1840  his  first  picture,  "  Malvcdio,  cross-gartered 
before  the  Countess  Ohvia,"  appeared  at  the  iRoyal  Academy. 
During  the  next  few  years  he  produced  several  notable  paintings, 
among  them  "  Squire  ThomfaiU  relating  his  town  adventures  to 
the  Vicar's  family,"  and  "  He  Village  Pastor,"  which  established 
bis  repiUation  as  one  of  the  most  promising  of  the  youngra  men 
of  tluit  time.  This  last  work  was  exhibited  in  1845,  and  in  the 
autumn,  of  that  year  he  was  elected  an  Associate  of  the  Royal 
Academy.  His  promotion  to  the  rank  of  Academician  followed 
in  1853,  when  he  was  chosen  to  fill  the  vacancy  caused  by 
Turner's  death.   The  chief  pictures  painted  by  him  during  his 
tenure  of  Associateship  were:  "  Aji  English  Merry-making 
in  the  Olden  Time,"  "  Old  Woman  accused  of  Witchcraft," 
"  The  Coming  of  Age,"  "  Saucho  and  Don  (Quixote,"  "  Hogarth 
iefore  the  Governor  of  Calais,"  and  the  "  Scene  from  Goldsmith's 
*  Good-natured  Man,* "  which  was  commissioned  in  1850  by 
Mt  Sheq>^anks,  and  bequeathed  by  him  to  the  South  Kensington 
Museum.  Then  came  a  succession  of  large  compositions  which 
gained  for  the  artist  an  extraordinary  popularity.    "Life  at 
the  Seaside,"  better  known  as  "  Ramsgate  Sands,"  was  exhibited 
in  1854,  and  was  bought  by  Queen  Victoria; "  The  Derby  Day," 
in  1858;  "  Claude  Duval,"  in  i860;  "The  Railway  Station," 
in  i86a;  "The  Marriage  of  the  Prince  of  Wales,"  painted  for 
(Jueen  Victoria,  in  1865;  "The  Last  Sunday  of  Charles  11.," 
in  1867;,  "The  Salon  d'Or,"  in  1871;  "The  Road  to  Ruin," 
a  series,  in  1878;  a  similar  series,  "  The  Race  for  Wealth," 
shown  at  a  gallery  in  King  Street,  St  James's,  in  1880;  "  The 
Private  View,"  in  1883;  and  "  John  Knox  at  Holyrood,"  in 


18S6.  Frith  also  ,  painted  a  consideiaUe  nvnAnv-  ot  portnits 

of  weiU-known^  people.  In  iSSg  he  becMme  an.hoMorsiy  vetked 

academician.  His  "  Derby  Day  "  is  . in  the  Natiotial  Gallery  of 

British  Art.  In  his  youth,  in  common  with  the  men  by  whom 

he  was  smrounded,  he  had  leanings  towards  romance,  and  be 

scored  many  successes  as  a  painter  of  imaginativie  subjects. 

In  these  he  proved  himself  to  be  possessed  of  exceptional  qualiGies 

as  a  colourist  and  mampulator,  qualities  that  promised  to  earn 

for  him  a  secure  place  among  Uie  best  executants  of  the  British 

School.   Bat  in  his  middle  period  he  chose  a  fre^  direction. 

Fascinated  by  the  welcome  which  the  public  ga.ve  to  bis  first 

atteaqits  to  fllustz»te  the  life  of  his  own  times*  kd  undertook  a 

considerable  aeries  ed  kige  canvases,  in  wUdi  h<;.conwqirted 

on  the  manners  and  morals  (rf  society  as  he  found  it.  He  became 

a  pictorial  preacher,  a  painter  who  moralized  about  the  everyday 

incidents  of  modern  existence;  and  he  sacrificed  some  of  his 

technical  variety..    There  remained,  however,  a  remarl^able 

sense  of  characterizaticoi,  and  an  acute  appreciation  of  dramajUc 

effect.  Frith  died  on  the  2nd  of  November  1909^ 

Frith  published  his  Aufobioffnpkj  Of^  Remmscences  in  i887,md 
Further  Reminiscences  in  1889. 

FRITILLART  (^FrUiMaria:,hQm  Lat.  fritiUus,  a  chessrboard, 
so  called  from  the  chequered  markings  on  the  petals),  a  ,genus 
of  hardy  bulbous  plants  of  the  natu];al  ordec  Xiliaoeae,  containing 
about  50  spedes  widely  distributed  in  the  northeni  hemi^bece. 
The  genus  is  represented  in  Britain  by  the  fritillary  or  snake's 
head,  which  occurs  in  inoirt  meadows  in  the  southern  half  of 
England,  especially  in  Oxfordshire.  A  much  Larger  plant  is 
the  crown  imperial  .  (F.  imperiaiis),  a  native  of  western  Asia 
and  well  known  in  gardens-  This  grows  to  a  height  of  about 
3  ft.,  the  lower  part  of  the  stoutish  stem  being  furnished  with 
leaves,  while  near  the  top  is  developed  a  crown  of  large  pendant 
flowers  surmoimted  by  a  tuft  of  bright  green  leaves  like  thoae 
of  the  lower  part  of  the  stem,  <»ily  smaller.  The  flowers  are 
bell-shaped,  yellow  or  red,,and  in.  some  of  the  forms  double.  The 
plant  grows  freely  in  good  garden  soil,  preferring  a  deep  well- 
dramed  loam,  and  is, all  the  better  for  a.  t<^dressing  fi.  manure 
as  it  approadies  the  floweijng  stage.  .  Strong  clumps  of  five  gir 
six  roots  of  one  kind  have  aveiy  fine  effect.  It  is.a  yery  suitable 
subject  for  the  back  row  in  nuKd  flower  borders,  or  for  recesses 
in  the  front  part  of  shrubbery  borders.  It  flowers  in  April  or 
early  in  May.  There  are  a  few  named  varieties,  but  the  most 
generally  grown  are  the  single  and  double  yellow,  and  the  single 
and  double  red,the  single  red  having  also  two  variegated  varieties, 
with  the  leaves  striped  respectively  with  white  and  yellow. 

"  Fritillary  "  is  also  the  name  of  a  kind  of  butterfly. 

FRITZLAR,  a  town  of  Germany,  in  the  Prussian  province  of 
Hesse-Cassel,  on  the  left  bank  of  the  Eder,  16  m.  S.W.from  Cassel, 
on  the  railway  Wabem-Wildungen.  Pop.,  (1905)  3448..  It  is  a 
prettily  situated  (dd-fa^uoned  place,withan£vaDgeUcal  and  two 
Roman  Catholic  churches,  one  of  the  latter,  that  ol  St.  Fetefr,  a 
striking  medieval  edifice.  As  early  as  732  Boniface,  the  apostle  of 
Germany,  estabUshed  the  cburch  of  St  Peter  and  a.  small 
Benedictine  monastery  at  Frideslar,  "  the  quiet  home "  or 
"  abode  of  peace."  Before  long  the  school  connected  with  the 
monastery  became  famous,  and  among  its  earlier  scholars  it 
numbered  Sturm,  abbot  cA  Fulda,  and  Megingod,  sectmd  bishop 
of  Wurzburg.  When  Boniface  found  himself  imable  to  continue 
the  supervision  of  the  society  himself,  he  entrusted  the  office  to 
Wigbert  of  Glastonbury,  who  thus  became  the  first  abbot  of 
Fritzlar.  In  774  the  little  settlement  was  taken  and  burnt  by 
the  Saxons;  but  it  evidently  soon  recovered  from  the  blow. 
For  a  short  time  after  786  it  was  the  seat  of  the  bishopric  of 
Bmxtburg,  which  had  been  founded  by  Boniface  in  741.  At  the 
diet  of  Fritzlar  in  919  Henry  I.  was  elected  German  king.  In 
the  beginning  of  the  13th  century  the  village  received  munidpal 
rights;  in  123a  it  was  captured  and  burned  by  the  landgrave 
Conrad  of  Thuringia  and  his  allies;  in  1631  it  was  taken  by 
William  of  Hesse;  in  1760  it  was  successfully  defended  by 
General  Luckner  against  the  French;  and  in  1761  it  was  occupied 
by  the  French  and  unsuccessfully  bombarded  by  the  Allies. 
h&  a  principality  Fritzlar  continued  subject  to  the  archbishopric 
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of  Mainz  till  1802,  when  it  was  incorporated  with  Hesse.  Froni 
1807  to  1814  it  belonged  to  the  kingdom  of  Westphalia;  and 
in  1866  passed  with  Hesse  Cassel  to  Prussia. 

FRIUU  (in  the  local  tjialect,  Furlanei),  a  district  at  the  head 
of  the  Adriatic  Sea,  at  present  divided  between  Italy  and  Austria, 
the  Italian  portion  being  included  in  the  province  of  Udine  and 
the  district  of  Portogruaro,  and  the  Austrian  comprising  the 
pro\dnce  of  G&rz  and  Gradi^a,  and  the  so-called  Idrian  district. 
In  the  north  and  east  Friuli  includes  portions  of  the  Julian  and 
Camic  Alps,  while  th.e  south  is  an  alluvial  plain  richly  watered 
by  the  Isonzo,  the  Tagliamento,  and  many  lesser  streams  which, 
although  of  small  volume  during  .the  dry  season,  come  dowA  in 
enormous  floods  after  rain  or  thaw,  llie  inhabitants,  known 
as  Furlanians,  are  mainly  Italians,  but  they  speak  a  dialect  of 
their  own  which  contains  Celtic  elements.  The  area  of  the 
'country  is  about  3300  sq.  m.;  it  contains  about  700,000  in- 
habitants. 

Friuli  derives  its  name  £rom  the  Roman  town  of  Forum 
Julii,  or  Porojulium,  the  modem  Cividale,  which  is  said  by 
Paulus  Diaconus  to  have  been  founded  by  Julius  Caesar.  In  the 
2nd  (xntuiy  B.C.  the  district  was  subjugated  by  the  Romans, 
and  became  part  of  Gallia  Transpadana.  During  the  Roman 
period,  besides  Forum  Julii,  its  principal  towns  were  Concordia, 
Aquileia  and  Vedinium.  On  the  conquest  of  the  country  by 
the  Lombards  during  the  6th  century  it  was  made  one  of  their 
thirty-six  duchies,  the  capital  being  Forum  Julii  or,  as  they 
called  it,  Civitas  Austriae.  It  is  needless  to  repeat  the  list  of 
dukes  of  the  Lombard  line,  from  Gisulf  (d.  6ri)  to  Hrothgaud, 
who  fell  a  victim  to  his  opposition  to  Charlemagne  about  776; 
their  names  and  exploits  may  be  read  in  the  Historia  Lango- 
hardorum  of  Paulus  Diaconus,  and  they  were  mainly  occupied 
in  struggles  with  the  Avars  and  other  barbarian  peoples,  and  in 
resisting  Uie  preten^ons  of  the  Lombard  kings.  The  discovery, 
however,  of  Gisulf *s  grave  at  Cividale,  In  1874,  is  an  Interest- 
ing proof  of  the  historian's  authenticity.  Charlemagne  filled 
Hrothgaud 's  place  with  one  of  his  own  foUowers,  and  the  frontier 
position  of  Friuli  gave  the  new  line  of  counts,  dukes  or  margravps 
(for  they  are  variously  designated)  the  opportunity  of  acquiring 
importance  by  exploits  against  the  Bulgarians,  Slovenians  and 
other  hostile  peoples  to  the  east.  After  the  death  of  Charle- 
magne Friuli  shared  in  general  in  the  fortunes  of  northern  Italy. 
In  the  nth  century  the  ducal  rights  over  the  greater  part  of 
Friuli  were  bestowed  by  the  emperor  Henry  IV.  on  the  patriarch 
of.  Aquileia;  but  towards  the  close  of  the  14th  century  the  nobles 
called  in  the  assistance  of  Venice,  which,  after  defeating  the 
archbishop,  afforded  a  new  illustration  of  Aesop's  well-baown 
fable,  by  securing  possession  of  the  rountry  for  itself.  The 
eastern  part  of  Friuli  was  held  by  the  counts  of  GOrz  tUl  1500, 
when  on  the  ffulure  of  their  line  it  was  appropriated  by  the 
German  king,  Maximilian  I.,  and  remained  in  the  possession  of 
the  house  of  Austria  until  the  Napoleonic  wars.  By  the  peace 
of  Campo  Formio  in  1797  the  Venetian  district  also  came  to 
Austria,  and  on  the  formation  of  the  Napoleonic  kingdom  of 
Italy  in  1805  the  department  of  Passariano  was  made  to  include 
the  whole  of  Venetian  and  part  of  Austrian  Friuli,  and  in  1809 
the  rest  was  added  to  the  Dlyrian  provinces.  The  title  of  duke 
of  Friuli  was  borne  by  Marshal  Duroc.  In  1815  the  whole 
country  was  recovered  by  the  emperor  of  Austria,  who  himself 
assumed  the  ducal  title  and  coat  of  arms;  and  it  was  not  till 
1866  that  the  Venetian  portion  was  again  ceded  to  Italy  by  the 
peace  of  Prague.  Hie  capital  of  the  country  is  Udine,  and  its 
arms  are  a  crowned  eagle  on  a  field  azure. 

■'  See  Manzano,  Annah  del  Friuli  (Udine,  1838-1879);  and  Com- 
Pendi«  ^  storia  fiiulana  (Udine,  1S76);  Antoninl,  //  FriiM  orientaU 
(Milan,  1865);  von  ZaHn,  FriatUische  Studien  (Vienna,  iSySd; 
Pirona.  Vocabolario  Jritdino  (Venice,  1869):  and  L.  Fracasaetti,  .id 
Statistica  etnografica  del  Friuli  (Udine,  1903).  (T.  As.) 

PROBER  [Frobenius],  JOANNES  (c.  1460-1537),  German 
printer  and  scholar,  was  bom  at  Hammelburg  in  Bavaria 
about  the  year  1460.  After  completing  his  university  career 
at  Basel,  where  he  made  the  acquaintance  of  the  famous  printer 
Johannes  Auerbach  (1443-1513),  he  established  a  printing  house 
in  that  city  about  1491,  and  this  soon  attained  a  European 
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reputation  for  accura<y  and  for  taste.  In  1500  he  iparried  the 
daughter  of  the  bookseller  Wolfgang  Lachner,  who  entered  into 
partnership  with  him.  He  was  on  terms  of  friendship  with 
Erasmus  (^.t.),  who  not  only  had  his  own  works  printed  by  him, 
but  superintended  Frobeniiis's  editions  of  St  Jerome,  St  Cyprian, 
TertuUian,  Hilary  of  Poitiers  and  St  Ambrose.  His  Neues 
TestatnetU  in  Greek  (1516)  was  used  by  Luther  for  his  translation. 
Frobenius  employed  Hans  Holbein  to  illuminate  his  texts. 
It  was  part  of  his  plan  to  print  editions  of  the  Greek  Fathers. 
He  did  not,  however,  live  to  carry  out  this  project,  but  it  Iras 
very  creditably  executed  by  his  son  Jerome  and  his  son-in-law 
Nikolaus  Episcopius.  Frobenius  died  in  October  1527.  His 
work  in  Basel  made  that  dty  in  the  i6th  century  the  leading 
centre  of  the  German  book  trade.  An  extant  letter  of  Erasmus, 
written  in  the  year  of  Frobenius's  death,  gives  an  epitome 
of  his  life  and  an  estimate  of  his  character;  and  in  it  Erasmus 
mentions  that  his  grief  for  the  death  of  his  friend  was  far  more 
poignant  than  that  which  he  had  felt  for  the  loss  of  his  own 
brother,  adding  that "  all  the  apcstles  of  science  ought  to  wear 
mourning."  The  epistle  concludes  with  an  epitaph  in  Greek 
and  Latin. 

FROBISHER,  SIR  MARIIN  {c.  1535-1594),  English  navigator 
and  explorer,  fourth  child  of  Bernard  Frobisher  of  Altolta  !n 

the  parish  of  Normanton,  Yorkshire,was  bom  some  time  between 
1530  and  1540,  The  family  came  originally  from  North  Wales. 
At  an  early  age  he  was  sent  to  a  school  in  London  and  placed 
under  the  care  of  a  kinsman,  Sir  John  York,  who  in  1544  placed 
him  on  board  a  ship  belon^ng  to  a  small  fleet  of  merchantmen 
sailing  to  Guinea.  By  1565  he  is  referred  to  as  Captain  Martin 
FrobUher,  and  in  1571-1573  as  being  in  the  public  service  at 
sea  off  the  coast  of  Ireland.  He  married  in  1559.  As  early  as 
1560  or  1561  Frobisher  had  formed  a  resolution  to  undertake  a 
voyage  in  search  of  a  North-West  Passage  to  Cathay  and  India. 
Tlie  discovery  of  such  a  route  was  the  motive  of  most  of  the 
Arctic  voyages  undertaken  at  that  perfod  and  for  long  after, 
but  Frobisher's  spedal  merit  was  in  being  the  fitst  to  give  to 
this  enterprise  a  national  character.  For  fifteen  years  he  solicited 
in  vain  the  necessary  means  to  carry  his  project  into  execution, 
but  in  1576,  mainly  by  help  of  the  eari  of  Warwick,  he  was  put 
in  command  of  an  expedition  consisting  of  two  tiny  barks,  the 
"  Gabriel  "  and  "  Michael,"  of  about  20  to  35  tons  each,  and  a 
pinnace  of  10  tons,  with  an  aggregate  crew  of  35. 

He  weighed  anchor  at  Blackwall,  and,  after  having  received 
a  good  word  from  Queen  Elizabeth  at  Greenwich,  set  sail  on  the 
7th  of  June,  by  way  of  the  Shetland  Islands.  Stormy  weather 
was  encountered  in  which  the  pinnace  was  lost,  and  some  time 
afterwards  the  "  Michael "  deserted;  but  stoutly  contmuing 
the  voyage  alone,  on  the  38th  of  July  the  "  Gabriel "  sighted 
the  coast  of  Labrador  in  lat.  63"  3'  N.  Srane  days  later  the 
mouth  of  Frobisher  Bay  was  reached,  and  a  farther  advance 
northwards  being  prevented  by  ice  and  contrary  winds,  Frobisher 
determined  to  sail  westward  up  this  passage  (which  he  conceived 
to  be  a  strait)  to  see  "  whether  he  mighte  carrie  himself  through 
the  same  into  some  open  sea  on  the  backe  syde."  Butcher's 
Island  was  reached  on  the  i8th  of  August,  and  some  natives 
being  met  with  here,  intercourse  was  carried  on  with  them  for 
some  days,  the  result  being  that  five  of  Frobisher's  men  were 
decoyed  and  o^tured,  and  never  more  seen.  After  vainly 
trying  to  get  back  his  men,  Frobisher  turned  homewards,  and 
reached  London  on  the  9th  of  October. 

Among  the  things  which  had  been  hastily  brou^t  away 
by  the  men  was  some  **  black  euth,"  and  just  as  it  seemed 
as  if  nothing  more  was  to  come  of  this  expedition,  it  was 
noised  abroad  that  the  apparently  valueless  "  black  earth  " 
was  really  a  lump  of  gold  ore.  It  is  difficult  to  say  how 
this  rumour  arose,  and  whether  there  was  any  tmth  in  it, 
or  whether  Frobi^er  was  a  party  to  a  deception,  in  order 
to  obtain  means  to  carry  out  the  great  idea  of  his  life. 
The  story,  at  any  rate,  was  so  far  successful;  the  greatest 
enthusiasm  was  manifested  by  the  court  and  the  commercial 
and  speculating  world  of  the  time;  and  next  year  a  mudi  more 
important  expedition  thAn  the  former  was  fitted  out,  the  queen 
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l»dmg  the  "  Aid  ^'  from  the  royal  navy  and  subscribing  £1006 
towards  the  expenses  of'the  expedition.  A  Company  of  Cathay 
was  established,  with  a  charter  from  the  crown,  giving  the 
company  the  sole  right  of  sailing  in  every  direction  but  the  east; 
Frobisher  was  appointed  high  admiral  of  all  lands  and  waters 
that  might  be  discovered  by  him.  On  the  26th  of  May  1577  the 
expedition,  consisting,  besides  the  "Aid,"  of  the  ships  "  Gabriel " 
and  "  Michael,"  with  boats,  pinnaces  and  an  aggregate  com- 
plement of  lao  men,  including  miners,  refiners,  &c.,  left  Black- 
wall,  and  sailing  by  the  north  of  Scotland  reached  Hall's  Island 
at  the  mouth  of  Frobisher  Bay  on  the  17th  of  July.  A  few  days 
later  the  country  and  the. south  ade  of  the  bay  was  solemnly 
taken  possesion  of  in  the  queen's  name.  Several  weeks  were  now 
spent  in  collecting  ore,  but  very  little  was  done  in  the  way  of 
discovery,  Frobisher  being  specially  directed  by  his  commission 
to  "  defer  the  further  discovery  of  the  passage  until  another 
t^me."  There  was  much  parleying  and  some  skirmishing  with 
the  narives,  and  earnest  but  futile  attempts  made  to  recover  the 
men  captured  the  previous  year.  The  return  was  begun  on  the 
23rd  of  August,  and  the  "  Aid  '*  reached  Milford  Haven  on  the 
23rd  .of  September;  the  "  Gabriel "  and  "  Michael,"  having 
separated,  arrived  later  at  Bristol  and  Yarmouth. 

Frobisher  was  received  and  thanked  by  the  queen  at  Windsor. 
Great  preparations  were  made  and  considerable  expense  incurred 
for  tne  assaying  <d  the  great  quantity  of  **  ore  '*  (about  200  tons) 
brought  home.  This  took  up  much  tiine,  and  led  to  considerable 
dispute  among  the  various  parties  interested.  Meantime  the 
faith  of  the  queen  and  others  remained  strong  in  the  productive- 
ness of  the  newly  discovered  territory,  which  she  herself  named 
Heia  Incognita,  and  it  was  resolved  to  send  out  a  larger  expedi- 
tion than  ever,  with  all  necessaries  for  the  establishment  of  a 
colony  of  100  men.  Frobisher  was  again  received  by  the  queen 
at  Greenwich,  and  her  Majesty  threw  a  fine  chain  of  gold  around 
hU  neck.  On  the  31st  of  May  1578  the  expedition,  consisting  in 
all  of  fifteen  vessels,  left  Harwich,  and  sailing  by  the  English 

,  Channel  .on  the  soth  of  June  reached  the  south  of  Greenland, 
where  Frobishtf  and  some  of  his  men  ipanaged  to  land.  On  the 

''2nd  of  July  the  foreland'  of  Frobi^er  Bay  was  sighted,  but 
stormy  weather  aixl  dangerous  ice  prevented  the  rendezvous 
from  being  gained,  and,  besides  causing  the  wreck  of  the  barque 
"  Dennis  "  of  loo  tons,  drove  the  fleet  unwittingly  up  a  new 

,  (Hudson)  strait.  After  proceeding  about  60  m.up  this"  mistaken 
strait,"  Frobisher  with  apparent  reluctance  turned  back,  and 
after  many  bufifetings  and  separations  the  fleet  at  last  came  to 
anchor  in  Frobisher  Bay.  Some  attempt  was  made  at  founding 
a  settlement,  and  a  large  quantity  of  ore  was  shipped;  but,  as 
mi^t  be  espected,  there  was  much  dissension  and  not  a  little 
discontent  among  so  heterogeneous  a  company,  and  on  the  last 
day  of  Atigust  the  fl^t  set  out  on  its  return  to  England^  which 
was  reached  in  the  beginning  of  October.  Thus  ended  what  was 
little  better  than  a  fiasco,  though  Frobidier  himself  cannot  be 
held  to  blame  for  the  result;  the  scheme  was  altogether  chim- 
erical, and  the  "  ore  "  seems  to  have  been  not  worth  smelting. 

In  1580  Frobisher  was  employed  as  captain  of  one  of  the 
queen's  ships  in  preventing  the  designs  of  Spain  to  assist  the 
Irish  insurgents,  and  in  the  same  year  obtained  a  grant  of  the 
reversionary  title  of  clerk  of  the  royal  navy.  In  1585  he  com- 
manded the  "  Primrose,"  as  vice-adiniral  to  Sir  F.  Drake  in  his 
expedition  to  the  West  Indies,  and  when  soon  afterwards  the 
country  was  threatened  with  invasion  by  the  Spanish  Armada, 
Frobisher's  name  was  one  of  four  mentioned  by  the  lord  high 
admiral  in  a  letter  to  the  queen  of  "  men  erf  tht  greatest  ex- 
perience that  this  realm  hath,"  and  for  his  signal  services  in  the 
"  Triumph,"  in  the  dispersion  of  the  Armada,  he  was  knighted. 
He  continued  to  cnuse  about  in  the  Channel  until  1590,  when  he 
was  sent  in  command  of  a  small  fleet  to  the  coast  of  Spain.  In 
1591  he  visited  his  native  Altofts,  and  there  married  his  second 
wife,  a  daughter  of  Lord  Wentworth,  becoming  at  the  same  time 
a  landed  pn^rietor  in  Yorkshire  and  Notts.  He  found,  how- 
ever, little  leisure  for  a  country  life,  and  the  following  year  took 
charge  of  the  fleet  fitted  out  by  Sir  Walter  Raleigh  to  the  Spanish 
coast,  returning  with  a  rich  prize.  In  Nowmber  1594  he  was 


engaged  with  ,  a  sguadron  in  the  uege  and  relief  of  Brest,  when 
he  received  a  wound  at  Fort  Crozon  from  which  he  died  at 
Plymouth  on  the  22nd  of  November.  His  body  was  taken  to 
London  and  buried  at  St  GUes',  Cripplegate.  Though  he  appears 
to  have  been  somewhat  rough  in  his  bearing,  and  too  strict  a 
disciplinarian  to  be  much  loved,  Frobisher  was  undoubtedly  one 
of  the  most  able  seamen  of  his  time  and  justly  takes  rank  among 
England's  great  naval  heroes. 

See  Hakluyt's  Voyages;  the  Hakluyt  Society's  Three  Voyages  of 
Frobisher;  Rev.  F,  Jones'a  Lifi  of  Fr^her  (1878) ;  Julian  Corbett, 
Drake  and  the  Tudor  Navy  (1B98). 

FROCK)  originally  a  long,  loose  gown  mth  broad  sleeves,  more 
especially  that  worn  by  members  of  the  religious  <H^ers.  The 
word  is  derived  from  the  O.  Fr./roc,  of  somewhat  obscure  origin; 
in  medieval  Lat.  froccus  appears  also  as  Jtoccus,  which,  if  it  is  the 
original,  as  Du  Cange  suggests  {literula  mutata),  would  connect 
the  word  with  "  flock  "  (5.11.),  properly  a  tuft  of  wool.  Another 
suggestion  refers  the  word  to  the  German  Rock,  a  coat  (cf. 
"  rochet  "),  which  in  some  rare  instances  is  found  as  hrock.  The 
formal  striping  off  of  the  frock  became  part  of  the  (^remony  of 
degradation  or  deprivation  in  the  case  of  a  condemned  monk; 
hence  the  expression  "  to  unfrock  "  (med.  Lat.  defrocare.  Ft. 
dtfroquar)  used  of  the  degradation  of  monks  and  fA  priests  from 
holy  ordCTS.  In  the  middle  ages  "  &odc  "was  also  uaed  (rfa  long 
loose  coat  worn  by  men  and  of  a  coat  of  maU,  the  "  &ock  of  mail." 
In  something  of  this  sense  the  word  survived  into  the  19th 
century  for  a  coat  with  long  skirts,  now  called  the  "  frock  coat." 
The  word  in  now  chiefly  used  in  English  for  a  -child's  or  young 
^I's  dress,  of  body  and  skirt,  but  is  frequently  used  of  a  woman's 
dress.  Du  Cange  (GlossarUim,  s.v.  flocus)  quotes  an  early  use 
of  the  word  for  a  woman's  garment  {Miractda  S.  Udalrici,  ap. 
Mabillon,  Acta  Sanctorum  Benedict,  saec.  v.  p.  466).  Here  a 
woman,  possessed  of  a  devil,  is  cured,  and  sends  her  garments 
to  the  tomb  of  the  saint,  and  a  dalmatic  is  ordered  to  be  made 
out  of  the  flocus  or  /roots.  **  Frodc  "  also  appears  in  the  "  smqck 
frock,"  once  the  t^cal  outer  garment  of  the  En^i^  peasant. 
It  consists  of  a  loose  shirt  of  linen  or  other  material,  worn  over 
the  other  clothes  and  hanging  to  about  the  knee;  its  character^ 
istic  feature  is  the  "  smocking,"  a  puckered  honeycomb  stitching 
round  the  neck  and  shoulders. 

FROEBEL,  FRIEDRICH  WILHELH  AUGUST  (1782-185^, 
German  philosopher,  philanthropist  and  educational  reformer, 
was  bom  at  Oberweissbacb,  a  vUlage  of  the  Thuringian  forest, 
on  the  2ist  of  April  1782.  Like  Comenius,  with  whom  he  had 
much  in  comnaon,  be  was  neglected  in  his  youth,  and  the  re- 
membrance of  his  own  early  sufferings  made  him  in  after  life 
the  more  eager  in  promoting  the  happiness  of  children.  His 
mother  he  lost  in  his  infancy,  and  his  father,  the  pastor  of 
Oberweissbacb  and  the  surrounding  district,  attended  to  his 
parish  but  not  to  his  family.  Friedrich  soon  had  a  stepmother, 
and  neglect  was  succeeded  by  stepmotherly  attention;  but  a 
maternal  uncle  took  pity  on  him,  and  gave  him  a  home  for  some 
years  at  Stadt-Hm.  Here  he  went  to  the  village  school,  but  like 
many  thoughtful  boys  he  passed  for  a  dunce.  Throughout  life 
he  was  always  seeking  for  hidden  connexions  and  an  underlying 
unity  in  all  things.  Nothing  of  the  kind  was  to  be  perceived 
in  the  piecemeal  studies  of  the  school,  and  Froebel's  mind,  busy 
as  it  was  for  itself,  would  not  work  for  the  masters.  His  half- 
brother  was  therefore  thought  more  worthy  of  a  university 
education,  and  Friedrich  was  ^pxenticed  for  two  years  to  a 
forester  (1797-1799). 

Left  to  himsdf  in  the  Thuringian  Uaxat,  Froebel  began  to 
study  nature,  and  without  sdenUfic  instruction  he  obtained  a 
profound  insight  into  the  uniformity  and  essential  unity  of 
nature's  laws.  Years  afterwards  the  celebrated  Jahn  (the 
"  Father  Jahn  "  of  the  German  gymnasts)  told  a  Berlin  student 
of  a  queer  fellow  he  had  met,  who  made  out  all  sorts  of  wonderful 
things  from  stones  and  cobwebs.  This  queer  fellow  was  Froebel; 
and  the  habit  of  making  out  general  truths  from  the  observation 
of  nature,  especially  from  plants  and  trees,  dated  from  the  solitary 
rambles  in  the  forest.  No  training  could  have  been  better  suited 
to  strengthen  his  inborn  tendency  to  mysticism;  and  when  he 
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left  the  forest  at  the  early  age  of  seventeen,  he  seems  to  have 
been  possessed  by  the  main  ideas  which  influenced  him  all  his 
life.  The  conception  which  in  him  dominated  all  others  was  the 
unity  of  nature;  and  he  longed  to  study  natural  sciences  that 
he  might  find  in  them  various  applications  of  nature's  universal 
laws.  With  great  difficulty  he  got  leave  to  join  his  elder  brother 
at  the  univCTsity  of  Jena,  and  there  for  a  year  he  went  from 
lecture-room  to  lecture-room  hoping  to  grasp  that  connexion 
of  the  sdences  vhich  had  ^or  him  far  more  attraction  than  any 
particular  science  in  itself.  But  Froebers  allowance  of  money 
was  very  small,  and  his  sklU  in  the  thanagement  of  money  was 
never  great,  so  his  university  career  ended  in  an  imprisonment 
of  nine  weeks  for  a  debt  of  thirty  shillings.  He  then  returned 
home  with  very  poor  prospects,  but  much  more  intent  on  what 
he  calls  the  course  of  "  self -completion  "  ( VenoUkommnung 
meines  selbst)  than  on  "  getting  on  "  in  a  worldly  point  of  view. 
He  was  sent  to  learn  fanning,  but  was  recalled  in  consequence 
of  the  failing  health  of  his  father.  In  1803  the  father  died,  and 
Froebel,  now  twenty  years  old,  had  to  sliift  for  himself.  It  was 
some  time  before  he  found  his  true  vocation,  and  for  the  next 
three  and  a  haU  years  we  find  him  at  work  now  in  one  part  of 
Germany  now  In  another*— sometimes  land-surveying,  sometimes 
acting  as  accountant,  sometimes  as  private  secretary;  but  in  all 
this  his  outer  life  was  far  removed  from  his  iimer  fife,"  and  in 
^te  of  his  outward  circumstances  he  became  more  and  more 
conscious  that  a  great  task  lay  before  him  for  the  good  of 
humanity.  The  nature  of  the  task,  however,  was  not  clear  to 
him,  and  rt  seemed  deterriiined  by  accident.  While  studying 
architecture  in  Frankfort-on-Main,  he  became  acquainted  with 
the  director  of  a  model  school,  who  had  caught  some  of  the 
enthusiasm  of  Pestalozzi.  Hiis  friend  saw  that  Froebel's  true 
field  was  education,  and  he  persuaded  him  to  give  up  architecture 
and  take  a  post  In  the  model  school.  In  this  school  Froebel 
worked  for  two  years  with  remarkable  success,  but  he  then 
retired  ud  undratook  the  education  ol  three  lads  of  one  family. 
In  this  he  could  not  satisfy  himself,  and  he  obtained  the  parents' 
consent  to  his  taking  the  boys  to  Yverdon,  near  Neuchitel,  and 
there  forming  with  them  a  part  of  the  celebrated  institution  of 
Pestaiozzi.  Thus  from  1807  till  iSog  Froebel  was  drinking  in 
Festfllozzaanism  at  the  fotintainhcad,  and  qualifying  Unnelf  to 
carry  on  the  work  which  Pestriozzi  had  begun.  For  the  science 
of  education  had  to  deduce  from  Festalozzi's  experience  principles 
which  Pestalozzi  himself  could  not  deduce.  And  "  Froebel,  the 
pupil  of  Pestalozd,  and  a  genius  like  his  master,  com[rfeted  the 
reformer's  system;  taking  the  results  at  which  Pestalozzi  had 
arrived  through  the  necessities  of  his  position,  Froebel  developed 
the  ideas  mvolved  in  them,  not  by  further  expoience  but  by 
deduction  £DOm  the  nature  of  man,,  and  thus  he  attained  to  the 
^nc^Uon  of  trae-human  devdopment  and  to  the  requirements 
of  true  education  "  (Schmidt's  Gcsckichte  der  Padagogik). 

Holding  that  man  and  nature,  inasmuch  as  they  proceed  ftom 
the  same  source,  must  be  governed  by  the  same  laws,  Froebd 
longed  for  more  knowledge  of  natural  science.  Even  Pestalozzi 
seemed  to  him  not  to  *'  honour  science  in  her  divinity."  He 
therefore  determined  to  continue  the  univer^y  course  which 
had  been  so  rudely  intemipced  eleven  years  before,  and  in  28x1 
he  began  studying  at  -GSttingen,  wheiM:e  he  proceeded  to  Berlin. 
But  again  his  studies  were  interrupted,  this  time  by  the  king 
of  Prussia's  celebrated  caU  "  to  my  people."  Though  not  a 
Prturian,  Fioebd  was  heart  and  soul  a  German.  He  therefore 
responded  to  the  call,  enlisted  in  Lfltzo  w's  corps,  and  went  through 
the  campaign  of  1813.  But  his  military  ardour  did  not  take 
his  mind  off  education.  "  Everywhere,"  he  writes,  "  as  far  as 
the  fatigues  I  underwent  allowed,  I  carried  in  my  thoughts  my 
future  calling  as  educator;  yes,  even  in  the  few  engagements 
in  which  I  had  to  take  part.  Even  in  these  I  could  gather 
experience  for  the  task  I  proposed  to  myself."  Froebel's 
soldiering  showed  him  the  value  of  discipline  and  united  action, 
how  the  individual  belongs  not  to  himself  but  to  the  whole 
body,  and  how  the  whole  body  supports  the  individual. 

Froebel  was  rewarded  for  his  patriotism  by  the  friendship 
<rf  two  men  whose  names  wUI  always  be  associated  with  his. 
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Langethal  and  Middendorff.  These  young  men,  ten  years 
younger  than  Froebel,  became  attached  to  him  in  the  field,  and 
were  ever  afterwards  his  devoted  followers,  sacrificing  all  their 
prospects  in  life  for  the  sake  of  carrying  out  his  ideas. 

At  the  peace  of  Fontainebleau  (signed  in  May  'i'8i4)  Froebel 
returned  £0  Berlin,  and  became  curator  of  the  museum  of 
mineralogy  under  Professor  Weiss.  In  accepting  this  appoint- 
ment from  the  government  he  seemed  to  turn  aside  from  his 
work  as  educator;  but  if  not  teaching  he  was  learning.  More 
and  more  the  thought  possessed  him  duit  the  one  thing  needful 
for  man  was  unity  of  development,  perfect  evolution  in  accordance 
with  the  laws  of  his  being,  such  evolution  as  science  discovers 
in  the  other  organisms  of  nature.  He  at  first  intended  to  become 
a  teacher  of  natural  science,  but  before  long  wider  views  dawned 
upon  him.  Langethal  and  MiddendorS  were  in  Berlin,  engaged 
in  tuition.  Froebel  gave  them  regular  instruction  in  his  theory, 
and  at  length,  counting  on  their  support,  he  resolved  to  set 
about  realizing  his  own  idea  of  "  the  new  education."  This  was 
in  1816.  Three  years  before  one  of  his  brothers,  a  clergyman,' 
had  died  of  fever  caught  from  the  French  prisoners.  His  widow 
was  still  living  in  the  parsonage  at  Griesbeim,  a  village  on  the 
Ilm.  Froebel  gave  Up  his  post,  and  set  out  for  Griesheim  on  foot, 
spending  his  very  last  groschen  on  the  way  {or  bread.  Here 
he  undertook  the  education  of  his  orphan  niece  and  nephews, 
and  also  of  two  more  nephews  sent  him  by  another  brother. 
With  these  he  opened  a  school  and  wrote  to  Middendorff  and 
Langethal  to  come  and  help  in  the  experiment.  MiddendorS 
came  at  once,  Langethal  a  year  or  two  later,  when  the  school 
had  been  moved  to  Keilhau,  another  of  the  Thuringian  villages,' 
which  became  the  Mecca  of  tfae'new  faith.  In  Keilhau  Froebel, 
Langethal,  Middendorff  and  Barop,  a  relation  of  Middendorff 's, 
all  married  and  formed  an  educational  community.  Such  zeal 
could  not  be  fruitless,  and  the  school  gradually  increased,  though 
for  many  years  its  teachers,  with  Froebel  at  thdr  head,  werfe  in 
the  greatest  straits  for  mon«)r  and  at  times  even  for  food.  After 
fourteen  years'  ezpoimce  he  detomined  to  start  other  instltu- 
'  tions  to  wOrk  in  connexion  with  the  parent  institution  at  Keilhau, 
and  being  offered  by  a  private  friend  the  use  of  a  castle  On  the 
Wartensee,  in  the  canton  of  Lucerne,  he  left  Keilhau  under  the 
direction  of  Barop,  and  with  Langethal  he  opened  the  Swiss 
institution.  The  ground,  however,  was  veiy  ill  chosen.  The 
Catholic  clergy  resisted  what  they  considered  as  a  Protestant 
invasion,  and  the  experiment  on  the  Wartensee  and  at  WUlisau 
in  the  same  canton,  to  which  the  institution  was  moved  in  1833, 
never  had  a  fair  chance.  It  was  in  vain  that  Middendorff  at 
Froebel's  call  left  his  wife  and  family  at  Keilhau,  and  laboured 
for  four  years  in  Switzerland  without  once  aedng  them.  The 
Swiss  institution  never  flourished.  But  the  Swiss  goveminent 
wished  to  turn  to  account  the  presence  of  the  great  educator; 
so  young  teachers  were  sent  to  Froebel  for  instruction,  and' 
finally  Froebel  moved  to  Burgdoi^  (a  Bernese  town  of  some 
importance,  and  famous  from  Pestalozzi's  labours  there  thirty 
yearslearlier)  toundertake  the  establishment  of  apublic  orphanage! 
and  also  to  superintend  a  course  of  teaching  for  schoolmasters. 
The  elementary  teachers  of  the  canton  were  to  spend  three 
months  every  alternate  year  at  Burgdorf,  and  there  coihpare 
experiences,  and  learn  of  distinguished  men  such  as  Froebel  and 
Bitzius.  In  his  conferences  with  these  teachns  Froebel  found 
that  the  schools  suffered  from  the  state  of  the  raw  material 
brought  into  them.  Till  the  school  a/ga  was  reached  the  children 
were  entirely  neglected.  Froebel's  conception  of  harmonious 
development  naturally  led  him  to  attach  much  importance  to 
the  earliest  years,  and  his  great  work  on  The  Education  t>f  Mm, 
published  as  early  as  1826,  deals  cliiefly  with  the  child  iip  to  the 
age  of  seven.  At  Burgdorf  his  thoughts  were  much  occupied 
with  the  proper  treatment  of  young  children,  and  in  scheming 
for  them  a  graduated  course  of  exercises,  modelled  on  the  games 
in  which  he  observed  them  to  be  most  interested.  In  his  eagemera 
to  carry  out  his  new  plans  he  grew  impatient  of  official  restraints; 
so  he  returned  to  Keilhau,  and  soon  afterwards  opened  the  first 
Kindergarten  OT  **  Garden  of  Children,"  in  the  neighbouring  Village 
of  Blankenburg  (1837).  Firmly  convinced  of  the  importance  td 
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the  Kindergarten  for  the  whole  human  race,  Froebel  described 
his  system  in  a  weekly  paper  (his  SonniagsIdaU)  which  appeared 
from  the  middle  o{  1837  till  1840.  He  also  lectured  in  great 
towns;  and  he  gave  a  regular  course  of  instruction  to  young 
teachers  at  Blankenburg. .  But  although  the  principles  of  the 
Kindergarten  were  gradually  making  their  way,  the  first  Kinder- 
garten was  failing  for  want  of  funds.  It  had  to  be  given  up,  and 
Froebel,  now  a  widower  (he  had  lost  his  wife  in  1839},  carried 
on  his  course  for  teachers  first  at  Keilhau,  and  from  1848,  for 
the  last  four  years  of  his  life,  at  or  near  Liebenstein,  in  the 
Thuringian  forest,  and  in  the  duchy  of  Meiningen.  It  is  in  these 
last  years  that  the  man  Froebel  will  be  best  known  to  posterity, 
for  in  1849  he  attracted  within  the  circle  of  his  influence  a  woman 
of  great  intellectual  power,  the  baroness  von  Marenholtz-BUlow, 
who  has  given  us  in  her  RecoUectums  ofFriedrich  Froebel  the  only 
lifelike  portrait  we  possess. 

These  seemed  likely  to  be  Froebd's  most  peaceful  days.  He 
married  again  in  1851,  imd  having  now  devoted  himself  to  the 
training  of  women  as  educators,  he  spent  his  time  in  instructing 
his  class  of  young  female  teadieis.  But  trouble  came  upon  him 
from  a  quarter  whence  he  least  expected  it.  In  the  great  year 
of  revolutions  (1848)  Froebel  had  hoped  to  turn  to  account  the 
general  eagerness  for  improvement,  and  Middendorff  had  pre- 
sented an  address  on  Kindergartens  to  the  German  parliament. 
Besides  this,  a  nephew  of  Froebel's,  Professor  Kaxl  Froebel  of 
Zurich,  publi^ed  books  which  were  supposed  to  teach  socialism. 
True,  the  uncle,  and  nephew  differed  so  widely  that  the  "  new 
Froebelians  "  were  the  enemies  of  "  the  old,"  but  the  distinction 
was  overlooked,  and  Friedrich  and  Kail  Froebel  were  regarded 
as  the  united  advocates  of  some  new  thing.  In  the  reaction 
which  socm  set  in,  Froebel  found  himself  suspected  of  socialism 
and  irreUgion,  and  in  1851  the  "  cultus-minister  "  Von  Raumer 
issued  an  edict  forbidding  the  establishment  of  schools  "  after 
Friedrich  and  Karl  Froebel's  principles  "  in  Prussia.  This  was 
a  heavy  blow  to  the  old  man,  who  looked  to  the  government  of 
the  "Cw/^Mj-i/oo^"  Prussia  for  support,  and  was  met  with  denun- 
ciation. Whether  from  the  worry  of  this  new  controversy,  or  from 
whatever  cause,  Froebel  did  not  long  survive  the  decree.  His 
seventieth  birthday  was  celebrated  with  great  rejoicings  in  May 
1853,  but  he  died  on  the  21st  of  June,andwasburiedat  Schweina, 
a  viliage  neat  his  last  abode,  Marienthal,  near  Bad-Uebenstein. 

"All  education  not  founded  on  religion  is  unproductive." 
This  convicticm  followed  naturally  from  Froebel's  conception  of 
the  unity  of  all  things,  a  unity  due  to  the  original  Unity  from 
whom  all  proceed  and  in  whom  all  "  live,  move  and  have  their 
being."  As  man  and  nature  have  one  origin  they  must  be  subject 
to  the  same  laws.  Hence  Froebel,  like  Comenius  two  centuries 
before  him,  looked  to  the  course  of  nature  for  the  principles 
of  human  education.  This  he  declares  to  be  his  fundamental 
belief:  "  In  the  creation,  in  nature  and  the  order  of  the  material 
world,  and  in  the  progress  of  mankind,  God  has  given  us  the  true 
type  (Urbild)  of  education."  As  the  cultivator  creates  nothing 
in  the  trees  and  plants,  so  the  educator  creates  nothing  in  the 
children, — he  merely  superintends  the  development  of  inborn 
faculties.  So  far  Froebel  agrees  with  Pestaloza;  but  in  one 
req>ect  he  went  beyond  him,  Pestabzzi  said  that  the  faculties 
were  developed  by  exercise.  Froebel  added  that  the  function 
of  education  was  to  develop  the  faculties  by  arousing  voluntary 
activity.  Action  proceeding  from  inner  impulse  (SelbsttlUigkeit) 
was  the  one  thing  needful. 

The  prominence  which  Froebel  gave  to  action,  his  doctrine 
that  man  is  primarily  a  doer  and  even  a  creator,  and  that  he 
learns  only  through  "self-activity,"  has  its  importance  all 
through  e<Uication.  But  it  was  to  the  first  stage  of  life  that 
Froebel  paid  the  greatest  attention.  He  held  with  Rousseau 
that  each  age  has  a  completeness  of  its  own,  and  that  the  per- 
fection of  the  lata  stage  can  be  attained  only  through  the 
perfection  of  the  earlier.  If  the  infant  is  what  he  should  be  as 
an  infant,  and  the  child,  as  a  child,  he  will  become  what  he  should 
be  as  aboy,  ju^t  as  naturally  as  newshootsspringfrom  the  healthy 
plant.  Every,  stage,  then,  must  be  cared  for  and  tended  in  such 
a  way  that  it  may  attain  its  own  perfection.  Impressed  with  the 


immense  importance  of  the  first  stage,  Froebel  like  Pestalozzi 
devoted  himself  to  the  instruction  of  mothers.  But  he  would  not, 
like  Pestalozzi,  leave  the  children  entirely  in  the  mother's  hands. 
Pestalozm  held  that  the  child  belonged  to  the  family;  Fichte, 
on  the  other  hand,  clsumed  it  for  society  and  the  state, 
Froebel,  whose  mind  ddighted  in.  haimonidng  apparent  con- 
tradictions, and  who  taught  that  "  all  progress  lay  through 
opposites  to  their  reconciliation,"  maintained  that  the  child 
belonged  both  to  the  family  and  to  society,  and  he  would  there- 
fore have  chUdren  spend  some  hours  of  tJie  day  in  a  common 
life  and  in  well-organized  common  employments.  These 
assemblies  of  children  he  would  not  call  schools,  for  the  children 
in  them  ought  not  to  be  old  enough  for  schooling.  So  he  in- 
vented the  name  Kindergarten,  garden  of  children,  and  called 
the  superintendents  "  children's  gardeners."  He  laid  great 
stress  on  every  child  cultivating  its  own  plot  of  ground,  but  this 
was  not  his  reason  for  the  choice  of  the  name.  It  was  rather 
that  he  thought  of  these  institutions  as  enclosures  in  which 
young  human  plants  are  nurtured.  In  the  Kindergarten  the 
children's  employment  should  be  play.  But  any  occupation 
in  which  children  delight  is  play  to  them;  and  Froebel  invented 
a  series  of  employments,  which,  while  they  are  in  this  sense 
play  to  the.  children,  have  nevertheless,  as  seen  from  the  adult 
point  of  view,  a  distinct  educational  object.  This  object,  as 
Froebel  himself  describes  it,  is  "  to  give  the  children  employment 
in  agreement  with  their  whole  nature,  to  strengthen  their  bodies, 
to  exercise  their  senses,  to  engage  their  awak.ening  mind,  and 
through  their  senses  to  bring  them  acquainted  with  nature  and 
their  fellow  creatures;  it  is  especially  to  guide  aright  pie  heart 
and  the  affections,  and  to  lead  them  to  the  origioal  ground  of  all 
life,  to  unity  with  themselves." 

Froebel's  own  works  are:  Uens(Mener»AiMM  ("  Education  of 
Man  '*),  (1826),  which  has  been  translated  into  I^ench  and  EnKlish ; 
Pddagopk  d.  Kindergartens;  Kleinere  Sckrijten  Mutter- imd 
Koselieder;  collected  editions  have  been  edited  by  Wichaid  Lante 
(1862)  and  Friedrich  Seidel  (i88t). 

A.  B.  Hauscbraann's  Friedrich  FrSbel  is  a  lensthy  and  unsatis-, 
factory  biography.  An  unpretentious  but  useful  little  bcx>k  is 
F.  Froebel,  a  Biographical  Sketch,  by  Matilda  H.  Kriege.  New  York 
(Steiger).  A  very  good  account  (»  Froebel's  life  and  thoug^its  is 
given  in  Kari  Sciunidc'&  Geschiehte  d.  PSdaeOfikt  vol.  iv.;  also  in 
Adalbert  Weber's  Geschiehte  d.  Volksschidpdd.  if.  d,  Kleinkinder- 
erzUhung  (Weber  carefully  gives  authorities).  For  a  less  favour- 
able account  see  K.  Strack's  Geschiehte  d.  deutsch,  Volksschviwesens. 
Frau  von  Marenholt2-Baiow  published  her  Erinnerungen  an  F.Frdbd 
(translated  by  Mrs.  Horace  Mann,  187^).  This  lady,  the  chief  tn- 
terpretef  of  Froebd,  has  expounded  his  prindples  in  Vas  Kind  «. 
sein  Wesen  and  Die  Arbeit  ».  die  neue  Ersiehuru.  H.  Courthope 
Bowen  has  written  a  memoir  (1897)  in  the  "  Great  Educators  " 
series.  In  England  Miss  Emily  A.  E.  Shirreff  has  published  Principles 
Froebd's  System,  and  a  short  sketch  of  Froebel's  life.  See  . also 
r  Henry  Barnard's  Papers  on  Froebel's  Kindergarten  (1881) ;  R.  H. 
Quick,  Bducational  Reformers  [1890).  (R.  H.  Q.) 

FROO,'  a  name  in  zoology,  of  somewhat  wide  application, 
strictly  for  an  animal  belon^ng  to  the  family  R/uudae,  but  also 
used  of  some  other  families  of  the  .OTder  Ectmdaia  of  the  sub-da8» 
Batrachia  iq.v.). 

Frogs  pn^>er  are  typified  by  the  common  British  species, 
Rana  temporaria,  and  its  allies,  sudi  as  the  edible  frog,  R. 
escvlenia,  and  the  American  bull-frog  R.  caiesbiana.  The  genus 
Rana  may  be  defined  as  firmisternal  Ecaudata  with  cylindrical 
transverse  processes  to  the  sacral  vertebra,  teeth  in  the  upper 
jaw  and  on  the  vomer,  a  protrusible  tongue  which  is  free  and 
forked  behind,  a  horizontal  pupil  and  more  or  less  webbed  toes. 
It  includes  about  300  species,  distributed  over  the  whole  world 

^The  word  "  frog  "  is  in  O.E,  frocga  or  frox,  cf.  Dutch  vorsch, 
Ger.  Frosch;  Skeat  suggests  a  possible  original  source  in  the  root 
meaning  "  to  jump,"  '  to  spring,"  cf.  Ger.  froh,  §lad,  joyful  and 
"  frolic.  The  term  is  also  applied  to  the  following  objects:  the 
homy  part  in  the  center  of  a  horse's  hoof;  an  attachment  to  a  belt 
for  suspending  a  sword,  bayonet,  &a;  a  fastening  for  the  fnmt 
of  a  COat^  stilTused  in  military  uniforms,  consisting  of  two  buttons 
on  opposite  sides  joined  by  ornamental  looped  braids ;  and,  in  rail- 
way construction,  the  point  where  two  rails  cross.  These  may  be 
various  transferred  applications  of  the  name  of  the  animal,  but  the 
"  {Toa  "  of  a  horse  was  also  called  "  f  rush,"  orobaWy  a  corruption  of 
the  French  i^mtfourchette,  lit.  little  forl^.  The  ornamental  biaiding 
is  also  more  probably  due  to  "  frock,"  Lat-Jloccus. 
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with  the  exception  of  the  greater  part  of  South  America  and 
Australia.  Some  of  the  species  are  thoroughly  aquatic  and^  have 
fuUy  webbed  toes,  others  are  terrestrial,  except  during  the  breed- 
ing season,  others  are  adapted  for  burrowing,  by  means  of  the 
much-enlarged  and  sharp-edged  tubercle  at  the  base  of  the  inner 
toe,  whilst  not  a  few  have  the  tips  of  the  digits  dilated  into  disks 
by  which  they  are  able  to  climb  on  trees.  In  most  of  the  older 
cUssifications  great  importance  was  attached  to  these  physio- 
logical characters,  and  a  number  of  genera  were  established 
which,  owing  to  the  numerous  annectent  forms  whid  have  since 
been  discovered,  must  be  abandoned.  The  arboreal  species 
were  thus  a^odated  with  the  true  tree-frogs,  regardless  of  thai 
internal  structure.  We  now  know  that  such  adaptations  are 
of  comparatively  small  importance,  and  cannot  be  utilized 
for  establishing  groups  higher  than  genera  in  a  natural  or 
phylogenetic  classification.  The  tree-frogs,  Hylidae,  with  which 
the  arboreal  Ranidae  were  formerly  grouped,  show  in  their 
anatomical  structure  a  close  resemblance  to  the  toads,  Bt^onidae^ 
and  are  therefore  placed  far  away  from  the  true  frogs,  however 
great  the  superficial  resemblance  between  them. 

Some  ftogs  grow  to  a  large  size.  The  buU-frog  of  the  eastern 
United  States  and  Canada,  reaching  a  length  of  nearly  8  in.  from 
snout  to  vent,  long  regarded  as  the  giant  of  the  genua,  has  been 
surpassed  by  the  discovery  ,  of  Rana  guppyi  (8)  in.)  in  the 
Solomon  Iskuids,  and  of  Rana  goliaik  (10  in.)  in  South  Cameroon. 

The  family  Ranidae  embraces  a  large  number  of  genera,  some 
of  which  are  very  remarkable.  Among  these  may  be  mentioned 
the  hairy  frog  of  West  Africa,  Trickobatrachus  robustw,  some 
specimens  of  which  have  the  sides  of  the  body  and  of  the  hind 
limbs  covered  with  long  villosities,  the  function  of  which  is 
unknown,  and  its  ally  Gampsosteonyx  b(Uesi,  in  which  the  last 
phalanx  of  the  fingers  and  toes  is  sharp,  claw-like  and  perforates 
the  skin.  To  this  family  also  belong  the  Rhacophorus  of  eastern 
Asia,  arboreal .  frogs,  some  of  which  are  remarkable  for  the 
extremely  developed  webs  between  the  fingers  and  toes,,  which 
are  beliwed  to  act  as  a  parachute  when  the  bog  leaps  from  the 
branches  of  trees  (flying-&og  of  A.  R.  Wallace),  whilst  others 
ha  ve  been  observed  to  make  aerial  nests  between  leaves  overhang- 
ing water,  a  habit  which  is  shared  by  their  near  allies  the  Ckiro- 
mantis  of  tropical  Africa.  Dimorpkognathus,  from  West  Africa, 
is  the  unique  example  of  a  sexual  dimMphi^  in  the  dentition, 
the  males  being  provided  with  a  series  of  large  sharp  teeth  in  the 
lower  jaw,  which  in  the  female,  as  in  most  other  members  of  the 
family,  is  edentulous.  The  curious  homed  frog  of  the  Solomon 
Islands,  Ceratobatrachus  guentheri,  which  can  hardly  be  separated 
from  the  Sanidae,  has  teeth  in  the  lower  jaw  in  both  sexes, 
wliilst  a  few  forms,  such  as  Dendrobates  and  Cardicglossa,  which 
on  this  account  have  been  placed  in  a  distinct  family,  have  no 
teeth  at  all,  as  in  to&da.  These  facts  militate  strongly  against 
the  importance  which  was  once  attached  to  the  dentition  in  the 
classification  of  the  tailless  batrachians. 

FROG-BIT,  in  botany,  the  English  name  for  a  small  floating 
herb  known  botanically  a,sTl ydrocharis  Morsus-Ranae,  a  member 
of  the  order  Hydrocharideae,  a  family  of  Monocotyledons.  The 
plant  has  rosettes  of  roimdish  floating  leaves, .  and  multiplies 
like  the  strawberry  plant  by  means  of  runners,  at  the  end 
of  which  new  leaf-rosettes  develop.  Staminate  and  pistillate 
flpwers  are  borne  on  different  plants;  they  have  tbr^  small 
green  sepals  and  three  broadly  ovate  white  membranous  petals. 
The  fruit,  which  is  fleshyi  is  not  found  in  Britain.  The  plant 
occurs  in  ponds  and  ditches  in  England  and  is  rare  in  Ireland. 

FROOHORE,  a  mansion  within  .the  royal  demesne  of  Windsor, 
England,  in  the  Home  Park,  i  m.  S.E.  of  Windsor  Castle.  It 
was  occupied  by  George  III.'s  queen,  Charlotte,  and  later  by 
the  duchess  of  Kent,  mother  of  Queen  Victoria,  , who  died  here 
in  1861.  The  mansion,  a  plain  building  facing  a  small  lake,  has 
in  its  groimds  the  mausoleum  of  the  duchess  of  Kent  and  the 
royal  mausoleum.  The  first  is  a  circular  building  surrounded 
with  Ionic  columns  and  rising  in  a  dome,  a  lower  chamber  within 
containing  the  tomb,  while  in  the  upper  chamber  is  a  statue  of  the 
duchess.  There  is  also  a  bust  of  Princess  Hohenlohe-Langen- 
berg,  half-sister  of  Queen  Victoria;  and  before  the  entrance  is  a 


memorial  erected  by  the  queen  to  Lady  Augusta  Stanley  (d. 
1876),  wife  of  Dean  Stanley.  The  royal  mausoleum,  a  cruciform 
building  with  a  central  octagonal  lantern,  richly  adorned  within 
with  marbles  and  mosaics,  was  erected  (1862-1870)  by  Queen 
Victoria  over  the  tomb  of  Albert,  prince  consort,  by  whose  side 
the  queen  herself  was  buried  in  igoi.  There  are  also  memorials 
to  Princess  Alice  and  Prince  Leopold  in  the  mausoleum.  To 
the  south  of  the  mansion  are  the  royal  gardens  and  dairy. 

FRdHUCH,  ABRAHAM  EMAKOEL  (179^1865).  Swiss  poet, 
was  bom  on  the  ist  of  Februaiy  1796  at  Brugg  in  dhe  canton  of 
Aargau,  where  his  father  was  a  teacher, ,  MXxx  studying  theology 
at  Zurich  he  became  a  pastor  in  1817  and  returned  as  teacher 
to  his  native  town,  where  he  lived  for  ten  years.  He  was  then 
appointed  professor  of  the  German  language  and  literature  in 
the  cantonal  school  at  Aarau,  which  post  he  lost,  however,  in 
the  political  quarrels  of  1830.  He  afterwards  obtained  the  post 
of  teacher  and  rector  of  the  cantonal  college,  and  was  also 
appointed  assistant  minister  at  the  parish  church.  He  died  at 
Baden  in  Aaigau  on  the  ist  of  December  1865.  His  works  are — 
/70  Fajbeln  (1825);  Scbwcizerlieder  (1827);  Das  Evangdiim 
St  Johannis,  in  Liedem  (1830);  Elegien  an  Wieg*  und  5(vg 
(1835);  J^ie  Epopaen;  Uirich  Zvmgli  (1840);  Ulrick  von 
JSvitei*  (1845);  Auserlesene  PsaUnm  und  geistliche  Lieder  fUr 
die  Evangelisch-reformirte  Kirche  de$  Cantons  Aargfiu  (1844); 
t^ber  dm  Ktrckengesang  der  Prt^estanUn  (1846);  Trostlicder 
(1852);  Der  Junge  Deulsck-Michel  (1S46);  ReimsprUche  aus 
Staaiy  Schtde,  und  Kirche  (1820).  An  edition  of  his  collected 
works,  in  5  vols.,  was  publi^ed  at  Frauenfeld  in  1853.  FrohUdi 
is  best  known  for  his  two  heroic  poems,  Uirich  Zwingti  and 
Uirich  von  Huiten,  and  especially  for  his  fables,  which  have  been 
ranked  with  those  of  Hagedom.  Lessing  and  Gellert. 

See  the  Life  by  R.  FSsi  (ZUrigh,  1907). 

FROHSCHAHMER.  JAKOB  (i82i-i893)»  German  theologian 
and  philosopher,  was  bom  at  Illkofen,  near  Regensburg,  on  the 
6th  of  January  xSax.  Destined  by  Ids  parents  for  the  Roman 
Catholic  priesthood,  he  studied  theology  at  Munidi,  but  felt 
an  evOT-^rowing  attxaction  to  philoaofAy.  Neverthdess,  aftor 
much  hesitation,  he  \jo6k.  what  he  hnnself  calk  tbe  most  mistaken 
step  of  his  life,  and  in  1847  entered  the  priesthood.  His  keenly 
logical  intellect^  and  his  impatience  of  authority  where  it  clashed 
with  his  own  convictions,  quite  unfitted  him  for  that  unquestion- 
ing obedience  which  the  Church  demanded.  It  was  only  after 
open  defiance  of  the  bishop  of  Regensburg  that  he  obtained 
permission  to  continue  his  studies  at  Munich.  He  at  first  devoted 
himself  more  especially  to  the  study  of  the  history  of  dogma* 
and  in  1850  published  his  BeitrUge  zur  Kirchmgeschichte,  which 
was  placed  on  the  Index  Expurgatorius.  But  he  felt  that  his 
real  vocation  was  philosophy,  and  after  holding  for  a  short  time 
an  extraordinary  professorship  of  theology,  he  became  professor 
of  philosophy  in  1855.  This  appointment  he  owed  chiefly  to  his 
work,  Vber  den  Ursprung  der  menschlichen  Seden  (1854),  in 
which  he  maintained  that  the  human  soul  was  not  implanted 
by  a  special  creative  act  in  each  case,  but  was  the  result  of  a 
secondary  creative  act  on  the  part  of  the  parents:  that  soul  as 
well  as  body,  therefore,  was  subject  to  the  laws  of  hpredity. 
This  was  supplemented  in  1855  by  the  controversial  Menschenseele 
und  Pkysiologie.  Undeterred  by  the  offence  which  these  works 
gave  to  his  ecclesiastical  superiors,  he  published  in  1858  the 
Einleitung  in  die  Philosophic  und  Gruntb^s  der  Metaphysik, 
in  which  he  assailed  the  doctrine  of  Thomas  Aquinas,  that 
philosophy  was  the  handmaid  of  theology.  In  x86i  appeared 
Vber  die  Aufgabe  der  Naiur philosophic  und  ikr  VerhSUms  sur 
Naturwissenschaft,  which  was,  he  declared,  directed  against  thp 
purely  mechanical  conception  of  the  universe,  and  affirmed  the 
necessity  of  a  creative  Power.  In  the  same  year  he  published 
Vber  die  Freiheit  der  Wissensckafl,  in  which  he  maintained  the 
independence  of  science,  whose  goal  was  trutb,  against  auth<Hity, 
and  reproached  the  excessive  respect  for  the  latter  in  the  Roman 
Church  with  the  insignificant  part  played  by  the  German  Cathtdica 
in  literature  and  philosophy.  He  was  denoimced  by  the  pc^ 
^limself  in  an  apostolic  brief  of  the  nth  of  December 
and  students  of  theology  were  forbidden  to  attend  his  lectures. 
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Public  opinion  was  now  keenly  excited;  he  received  an  ovation 
from  the  Munich  studients,  and  the  king,  to  whom  he  owed  his 
appointment,  supported  him  warmly.  A  conference  of  Catholic 
savants,  held  in  1863  under  the  presidency  of  Dtillinger,  decided 
that  authority  must  be  supreme  in  the  Church.  When,  however, 
IXlHinger  and  his  school  in  their  turn  started  the  Old  Catholic 
movement,  Frohschammer  refused  to  associate  himself  with 
their  cause,  holding  that  th^  did  not  go  far  enough,  and  that 
their  dedaration  of  1863  had  cut  the  ground  from  under  their 
feet.  Meanwhile  he  had,  in  1863,  founded  the  AthenAum  as  the 
organ  of  Liberal  Catholicism.  For  this  he  wrote  the  first  adequate 
account  in  German  of  the  Darwinian  theory  of  natural  selection, 
which  drew  a  warm  letter  of  appreciation  from  Darwin  himself. 
Excommunicated  in  1871,  he  replied  with  three  articles,  which 
were  reproduced  in  thousands  as  pamphlets  in  the  chief  European 
languages:  Der  Fds  Petri  in  Rom  (1873),  Der  Primal  Petri 
und  des  Papstes  (1875),  and  Das  Christmfhum  Ckristi  und  das 
Christenthum  des  Papstes  (1876).  In  Das  neue  Wissen  und  der 
neue  Glaube  (1873)  he  showed  himself  as  vigorous  an  opponent 
of  the  materialism  of  Strauss  as  of  the  doctrine  of  papal  infalli- 
bility. Hblater  years  were  occupied  with  a  series  of  philosophical 
works,  of  which  the  most  important  were:  Die  Phantasie  als 
Grundprineip  des  Weltprocesses  (1877),  i}her  die  Genesis  der 
Menschheit  uttd  derm  geistige  EntuHcklung  in  Religion,  Siillichkeit 
vad  Sprache  (1883),  and  Vber  die  Organisation  und  Cultur  der 
menschlichen  Gesellschaft  (1885).  His  system  is  based  on  the 
unifying  principle  of  imagination  (Phantasie),  which  he  extends 
to  the  objective  cfeative  force  of  Na.ture,  as  well  as  to  the  subjec- 
tive mental  phenomena  to  wluch  the  term  is  usually  confined. 
He  died  at  Bad  Kreutfa  in  the  Bavarian  Highlands  on  the  14th 
of  June  1893. 

In  addition  to  other  treatiseson  theological  subjects.Frohschammer 
was  also  the  author  of  Mmaden  und  Weltphantasie  and  Vber  die 
BedetUtmider  Binbildunfskraft  in  der  Philosefikde  Kants  und  Spinozas 
(1879);  tJber  die  Princtpien  der  Ariatotelischm  Phtlosopiie  und  die 
BedetUune  der  Phanlaste  in  dersetben  (1881):  Die  PhilosvPkie  als 
Idealwissenscfiafi  und  System  (1884);  Die  PhQosophie  des  Thomas 
voH  Aquino  kritisck  gewurdigt  (188^) ;  Vber  das  Mysterium  Magnum 
des  Daseins  (r89i) ;  System  der  PhUosophie  im  Vmriss;  pt.  i.  (1892). 
His  aiitc^ic^:F3pfay  was  published  in  A.  Htnrichaen'a  Deutsche  Denber 
(1888).  See  also  F.  Kircliner,  Vber  das  Grundprineip  des  Welt- 
processes (1882),  with  special  reference  to  F.;  E.  Reich,  W^t- 
anschauung  una  Menschemeben ;  Betrachtungen  tU/er  die  Philosopkie 
J,  Fhtkschammers  f  1894) ;  B.  MQnz,  J.  Frohsdiammer,  der  PkHosoph 
tffr  WtlMantasie  (1894)  and  Briefe  von  mud  d&<r  J.  J^hs^iammer 
(1897);  4*  Friedrich,  Jahob  Frohschammer  (iSq6)  and  Systematische 
una  krittsche  Darstwungder  Psychotogie  J.  FrohscHammers  (1899); 
A.  Attensperger,  J.  Frohschammers  philosophisches  System  tm 
Grundriss  (1899). 

FR<MSSART.  JEAN  (1338-1410?),  French  chronicler  and 
raconteur,  historian  of  h^  own  times.  The  personal  history 
of  Froissart,  the  circumstances  of  his  birth  and  education,  the 
Incidents  of  his  life,  must  all  be  sought  in  his  own  verses  and 
chronicles.  He  possessed  in  his  own  lifetime  no  such  fame  as 
that  which  attended  the  steps  of  Petrarch;  when  he  died  it  did 
not  occur  to  his  successors  that  a  chapter  might  well  be  added 
to  his  Chronicle  setting  forth  what  manner  of  man  he  was  who 
wrote  it.  The  village  of  Lestines,  where  he  was  curS,  has  long 
forgotten  that  a  great  writer  ever  lived  there.  They  cannot 
point  to  any  house  in  Valenciennes  as  the  lodging  in  which  he 
put  together  his  notes  and  made  history  out  of  personal  remi- 
niscences. It  is  not  certain  when  or  where  he  died,  or  where  he 
was  buried.  One  church,  it  is  true,  doubtfully  claims  the  honour 
of  holding  his  bones.  It  is  that  of  St  Monegunda  of  Chimay. 
"  Gallorum  aublimis  hcmos  et  fama  tuonim, 
Hie  Fnnssarde,  jaces,  »'  fnodo  forte  jaees." 
It  is  fortunate,  therefore,  that  the  scattered  statements  in  his 
writings  may  be  so  pieced  together  as  to  aflford  a  tolerably 
connected  history  of  his  life  year  after  year.  The  personality 
of  the  man,  independently  of  his  adventures,  may  be  arrived  at 
by  the  same  process.  It  will  be  found  that  Froissart,  without 
meaning  it,  has  portrayed  himself  in  clear  and  well-defined 
outline.  Hig  forefathers  were  jwis  (aldermen)  of  the  little 
town  of  Beaumont,  lying  near  the  river  Sambre,  to  the  west  of  the 
forest  of  Ardennes.   Early  in  the  14th  century  the  castle  and 


seigneurie  of  B^umont  fell  into  the  hands  of  Jean,  younger  son 
of  the  count  of  Hainaut.  With  this  Jean,  sire  de  Beaumont, 
lived  a  certain  canon  of  Li$ge  called  Jean  le  Bel,  who  fortunately 
was  not  content  simply  to  enjoy  life.  Instigated  by  his  seigneor 
he  set  himself  to  write  contemporary  history,  to  tell  "  la  pure 
veriteit  de  tout  li  fait  entierement  al  manire  de  chroniques." 
With  this  view,  he  compiled  two  books  of  chronicles.  And  the 
chronicles  of  Jean  le  Bel  were  not  the  only  literary  monuments 
belonging  to  the  castle  of  Beaumont.  A  hundred  years  before 
him  Baldwin  d*Avemes,  the  then  seigneur,  had  caused  to  be 
written  a  book  of  chronicles  or  rather  genealogies.  It  must 
therefore  be  remembered  that  when  Froissart  undertook  his  own 
chronicles  he  was  not  conceiving  a  new  idea,  but  only  following 
along  familiar  lines. 

Some  20  m.  from  Beaumont  stood  th6  prosperous  city  of 
Valenciennes,  possessed  in  the  X4th  centiuy  of  important 
privileges  and  a  flourishing  trade,  second  only  to  places  like 
B  ruges  or  Ghent  in  influence,  population  and  wealth.  Beaumont , 
once  her  rival,  now  regarded  Valenciennes  as  a  place  where  the 
ambitious  might  seek  for  wealth  or  advancement,  and  among 
those  who  migrated  thither  was  the  father  of  Folssart.  He 
appears  from  a  single  passage  in  his  son's  verses  to  have  been  4 
painter  of  armorial  beariiigs.  There  was,  it  may  be  noted, 
ahready  what  may  be  called  a  school  of  painters  at  Valendemies. 
Among  them  were  Jean  and  Colin  de  Valenciennes  and  Andri 
Beau-Neveu,  of  whom  Froissart  says  that  he  had  not  his  equal 
in  any  country. 

The  date  generally  adopted  for  his  birth  is  1338.  In  after 
years  Froissart  pleased  himself  by  recalling  in  verse  the  scenes 
and  pursuits  of  his  childhood.  These  are  presented  in  vague 
generalities.  There  is  nothing  to  show  that  he  was  luilike  any 
other  boys,  and,  unfortunately,  it  did  not  occur  to  him  that  a 
photograph  of  a  schoolboy's  life  amid  bourgeois  surroundings 
would  be  to  posterity  quite  as  interesting  as  that  faithful  por- 
traiture of  courts  and  knights  which  he  has  drawn  up  in  his 
Chronide.  As  it  Is,  we  learn  that  he  loved  games  of  dexterity 
and  skill  rather  than  the  sedentary  amusements  of  chess  and 
draughts,  that  he  was  beaten  when  he  did  not  knbw  his  lessons, 
that  with  Ms  companions  he  played  at  tournaments,  and  that 
he  was  always  conscious — a  statement  which  must  be  ac^ted 
with  suspicion — that  he  was  bom 

"  Loer  Dieu  et  servir  le  monde." 

In  any  case  he  was  bom  in  a  place,  as  well  as  at  a  time,  singu- 
larly adapted  to  fill  the  brain  of  animaginative  boy.  Valenciennes 
was  then  a  city  extremely  rich  in  romantic  associations.  Not 
far  from  its  walls  was  the  western  fringe  of  the  great  forest  of 
Ardennes,  sacred  to  the  memory  of  Pepin,  Charlemagne,  Roland 
and  Ogier.  Along  the  banks  of  the  Scheldt  stood,  one  after  the 
other,  not  then  in  ruins,  but  bright  with  banners,  the  gleam  of 
armour,  and  the  liveries  of  the  men  at  arms,  castles  whose 
seigneurs,  now  forgotten,  were  famous  in  their  day  for  many  a 
gallant  feat  of  arms.  The  castle  of  Valenciennes  itself  was 
illustrious  in  the  romance  of  Percefotest.  There  was  bom  that 
most  glorious  and  most  luckless  hero,  Baldwin,  first  emperor 
of  Constantinople.  All  the  splendour  of  medieval  life  was  to 
be  seen  in  Froissart's  native  city:  on  the  walls  of  the  Salle  le 
Comte  glittered — perhaps  painted  by  his  father— the  arms  and 
scutcheons  beneath  the  banners  and  helmets  of  Luxembourg, 
HainaUt  and  Avesnes;  the  streets  were  crowded  with  knights 
and  soldiers,  priests,  artisans  uid  merchants;  the  churches  were 
rich  with  stained  glass,  delicate  tracery  and  precious  carving; 
there  were  libraries  fidl  of  richly  illuminated  manuscripts  on 
which  the  boy  could  gaze  with  delight ;  every  year  there  was  the 
/He  of  the  puy  d' Amour  de  VaJeTicimnes,  at  which  he  would  hear 
the  verses  of  the  competing  poets;  there  were  festivals,  masques, 
mummeries  and  moralities.  And,  whatever  there  might  be 
elsewhere,  in  this  happy  city  there  was  only  the  pomp,  and  not 
the  misery,  of  war;  the  fields  without  were  tilled,  and  the 
harvests  reaped,  in  security;  the  workman  within  plied  his 
craft  unmolested  for  good  wage.  But  the  eyes  of  the  boy  were 
turned  upon  the  castle  and  not  upon  the  town;  it  was  the 
splendour  of  the  knights  which  dazzled  him,  insomudi  that  he 
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regarded  and  conUnued  ever  afterwards  to  regard  a  prince 
gaUant  in  the  field,  guttering  of  appard,  lavish  of  largesse,  as 
almost  a  god. 

The  moon,  he  says,  rules  the  first  four  years  of  life;  Mercury 
the  next  ten;  Venus  follows.  He  was  fourteen  when  the  last 
goddess  appeared  to  him  in  person,  as  he  tells  us,  after  the 
manner  of  his  time,  and  informed  him  that  he  was  to  love  a  lady, 
"  belle,  jone,  et  gente."  Awaiting  this  happy  event,  he  began  to 
consider  how  best  to  earn  his  livelihood.  They  first  placed  him  in 
some  commercial  position — impossible  now  to  say  of  what  kind 
— which  he  simply  calls  "  la  marcharidise."  This  undoubtedly 
means  some  kind  of  buying  and  selling,  pot  a  handicraft 
at  tin.  He  very  soon  abandoned  merchandise — "car  vaut 
raieux  science  qu'argens  " — and  resolved  on  becoming  a  learnec^ 
clerk.  He  then  naturally  began  to  make  verses,  like  every  othet 
learned  derk.  Quite  as  natiually,  and  still  in  the  character  of  a 
learned  clerk,  he  fulfilled  the  prophecy  of  Venus  and  fell  in  love. 
]  He  found  one  day  a  demoiselle  reading  a  book  of  romances.  He 
did  not  know  who  she  was,  but  stealing  gently  towards  her,  he 
asked  her  what  book  she  was  reading.  It  was  the  romance  of 
Cleomadcs.  He  remarks  the  singular  beauty  of  her  blue  eyes 
and  fair  hair,  while  she  reads  a  page  or  two,  and  then — one  would 
almost  suspect  a  reminiscence  of  Dante — 

'*  Adont  laissames  nous  le  fire." 

He  was  thus  provided  with  ^hat  essential  for  soldier,  knight 
or  poet|  a  'mi^ress — one  for  wifom  he  cduld  write  verses.  She 
was  rjdi  and  he  was  poor;  she  was  nobly  boni  and  he  obscurej 
it  was  long  before  she  would  accept  the  devotion,  even  of  the 
conventional  kind  which  Froissart  offered  her,  and  which  would 
in  no  *ay  interfere  with  the  practical  bxisiness  of  her  life.  And 
in  this  hopeless  way,  the  passion  of  the  you^g  poet  remaining 
the  same,  and  the  coldness  of  the  lady  being  unaltered,  the  course 
of  this  passion  ran  on  for  some  time.  Nor  was  it  until  the  day 
of  Ftisissart^s  departure  from  his  native  town  that  she  gave  him 
an  interview  and  spoke  kindly  to  him,  even  promising,  with  tears 
4n  her  eyes,  that  "  Doulce  Pens£e  "  would  assure  him  that  she 

'iwould  h^Lve  no  joyous  day  tmtQ  she  should  see  him  again. 

''  He  was  ei^teen  years  of  age;  he  had  learned  a|I  that  he 
wanted  to  learn;  be  possessed  the  mechanical  art  of  verse; 
he  bad  read  the  Slender  stock  of  daasical  Jiterature  accessible; 
he  longed  to  see  the  world.  He  must  already  hxvc  acquired 
some  distinction,  because,  on  setting  out  for  the  court  of  England, 
he  was  able  to  take  with  him  letters  of  recommendation  from 

'  the  king  of  !6ohemia  and  the  coimt  of  Hainaut  to  Queen  Philippa, 
niece  of  the  latter.  He  was  well  received  by  the  queen,  always 
ready  to  welcome  her  own  countrymen;  he  wrote  ballades  and 
virelays  for  her  and  her  ladies.  But  after  a  year  he  began  to 
pine  for  another  sight  of  "  la  trds  douce,  simple,  et  quoie,"  whom 
he  loved  loy^y.  Good  Queen  Philippa,  perceiving  his  altered 

'  looks  and  guessing  the  cause,  made  him  confess  that  he  was  in 
love  and  longed  to  see  his  mbtress.  She  gave  him  his  amgi  on 
the  condition  that  he  was  to  return.  It  is  dear  that  the  yoimg! 
derk  had  already  learned  to  ingratiate  himsdf  with  princes.  . 

The  cOiidusion  of  his  single  love  adventure  is  simply  and 
unaffectedly  told  in  his  Trettie  de  Vespinette  amtmreuse.  It 
was  a  passion  conducted  on  the  well-known  linrs  of  conventional 
love;  the  pair  exchanged  violets  and  roses,  the  lady  accepted 
ballads;  Froissart  became  either  openly  or  in  secret  her  recog- 
nized lover,  a  mere  title  of  honour,  which  conferred  distinction 
on  her  who  bestowed  it,  as  well  as  upon  him  who  received  it. 
But  the  progress  of  the  amour  was  rudely  interrupted  by  the  arts 
of  "  Malebouche,"  or  Calumny.  The  story,  whatever  it  was, 
that  Malebouche  whispered  in  the  ear  of  the  lady  led  to  a 
comi^ete  rupture.  The  damHsdh  not  only  scornfully  refused 
to  speak  to  ho'  lover  or  acknowledge  him,  but  even  seized  him 
by  the  hair  and  pulled  out  a  handful.  Nor  wotdd  she  ever 
be  reconciled  to  him  again.  Years  afterwards,  when  Froissart 
writes  the  story  of  his  one  love  passage,  he  shows  that  he  still 
takes  deUght  in  the  remembrance  of  her,  Ipves  to  draw  her 
portrait,  and  lingers  with  fondness  over  the  thought  of  what 

"  she  once  was  to  him. 

Perhaps  to  get  healed  of  his  sorrow,  Froissart  began  those 


wanderings  in  which  the  best  part  of  his  life  was  to  be  consumed. 
He  first  viuted  Avignon,  perhaps  to  ask  for  a  benefice,  perhaps 
as  the  bearer  of  a  message  from  the  bishop  of  Cambray  to  pope 
or  cardinal.  It  was  in  the  year  2360,  and  in  the  pontificate  of 
Innocent  VL  From  the  papal  dty  he  seems  to  have  gone  to 
Paris,  perhaps  charged  with  a  diplomatic  mission.  In  1361  he 
returned  to  England  after  an  absence  of  five  years.  He  certainly 
interpreted  his  leave  of  absence  in  a  liberal  spirit,  and  it  may  have 
been  with  a  view  of  averting  the  displeasure  of  his  kind-hearted 
protector  that  he  brought  with  him  as  a,  present  a  book  of 
rhymed  chronicles  written  by  himself.  He  says  that  notwith- 
standing his  youth,  he  took  upon  himself  the  task  "i.  timer  et 
k  dieter  " — which  can  only  mean  to  "  turn  into  verse  " — 1^ 
account  of  the  wars  of  his  own  time,  which  he  carried  over  to 
Ene^and  in  a  book  "  tout  compO£," — complete  to  date, — and 
presented  to  his  noble  mistress  Philippa  of  Hainaut,  who  joy- 
fully and  gently  received  it  of  hint.  Such  a  rhymed  chronide 
was  no  new  thing.  One  Colin  had  already  turned  the  battle  of 
Cr6cy  into  verse.  The  queen  made  young  Froissart  one  of  her 
secretaries,  and  he  began  to  serve  her  with  "  beaux  dittifis  et 
traitis  amoureux." 

Froissart  would  probably  have  been  content  to  go  on  living 
at  ease  in  this  congenial  atmosphere  of  flattery,  praise  and 
caresses,  pouring  out  his  virelays  and  chansons  according  to 
demand  with  fadle  monotony,  but  for  the  instigation  of  Queen 
Philippa,  who  seems  to  have  suggested  to  him  the  propriety  of 
travdUng  In  order  to  get  information  for  more  rhymed  dironides. 
It  was  at  her  charges  that'Froissart  made  his  first  serious  journey. 
He  seems  to  have  travelled  a  great  part  of  the  way  tJone,  or 
accompanied  only  by  his  servants,  for  he  was  fain  to  begmie 
the  journey  by  composing  an  imaginary  conversation  in  verse 
between  his  horse  and  his  hound.  Hiis  may  be  found  among  his 
published  poems,  but  it  does  not  repay  perusal.  In  Scotland 
he  met  with  a  favourable  reception,  not  only  fmm  King  David 
but  fcom  William  of  Douglas,  and  from  the  efcds  <^  Fife, 
Mar,  March  and  others.  The  souvenirs  of.  this  Journey  are 
foimd  scattered  about  in  the  chronides-  He  was  evjdetitly  mudi 
impressed  with  the  Scots;  he  speaks  of  the  valour  of  the  £>Qugla8, 
the  Campbell,  the  Ramiay  and  the  Graham;  he  describes  the 
hospit^ty  and  rude  life  of  the  Highlanders;  he  admires  the 
great  casUes  of  Stirling  and  Roxbtirgh  and  the  famous  abbey  of 
Melrose. .  His  travels  in  Scotland  lasted  for  ^  months.  Return- 
ing southwards  he  rode  along  the  whole  course  of  the  Roman 
wall,  a  thing  alone  suffident  to  show  that  he  possessed  the  true 
spirit  of  an  archaeologist;  he  thought  that  Carlisle  was  Carlyon, 
and  congratulated  himself  on  having  found  King  Arthur's 
capital;  he  calls  Westmorland,  where  the  common  people  still 
spoke  the  andent  British  tongue,  North  Wales;  he  rode  down 
the  banks  of  the  Severn,  and  returned  to  London  by  way  of 
Oxford— 'Tescole  d'Asque-Suffort." 

In  London  Froissart  entered  into  the  sovice  of  King  John 
of  iVance  as  secretary,  and  grew  daily  more  courtly,  more  in 
favour  with  princes  and  great  ladles.  He  probably  acquired  at 
this  period  that  art,  in  which  he  has  probably  never  been  sur- 
passed, of  making  people  tell  him  all  they  knew.  No  newspaper 
correspondent,  no  American  interviewer,  has  ever  equalled  this 
medieval  collector  of  intelligence.  From  Queen  Philippa,  who 
confided  to  him  the  tender  story  of  her  youthful  and  lasting  love 
for  her  great  husband,  down  to  the  simplest  knight — froissart 
conversed  with  none  beneath  the  rank  of  gentlemen — all  united 
in  telling  this  man  what  he  wanted  to  know.  He.  wanted  to 
know  everything:  he  liked  the  story  of  a  battle  from  both  sides 
and  from  many  points  of  view;  he  wanted  the  details  of  every 
little  cavalry  skirmish,  every  capture  of  a  castle,  every  gallant 
action  and  brave  deed.  And  what  was  more  remarkable,  he 
forgot  nothing.  *'  I  had,"  he  says,  "  thanks  to  God,  sense, 
memory,  good  remembrance  of  everything,  and  an  intellect 
clear  and  keen  to  seize  upon  the  acts  which  I  could  learn."  But 
as  yet  he  had  not  begun  to  write  in  prose. 

At  the  age  of  twenty-nine,  in  1366,  Froissart  once  inore  left 
England.  This  time  he  repaired  first  to  Brussels,  whither  were 
gathered  together  a  great  concourse  of  minstrds  from  aU  parts. 
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from  the  courts  of  the  kiogs  of  Denmark,  Navarre  and.Aragon, 
from  those  of  the'diikes  of  Lancaster,  Bavaria  and  Brunswick. 
Hither  came  all  who  could  "  rimer  et  dieter."  What  distinction 
Froissart  gained  is  not  stated;  but  he  received  a  gift  of  money, 
as  appears  from  the  accounts:  "  uni  Fritsardo,  dictori,  qui  est 
cum  regina  Angliae,  dicto  die,  vi.  mottones." 

After  this  congress  of  versifiers,  he  made  his  way  to  Brittany, 
where  he  heard  from  eye-witnesses  and  knights  who  had  actually 
fought  there  details  of  the  battles  of  Cocherel  and  Auray,  the 
Great  Day  of  the  Thirty  and  the  heroism  of  Jeanne  de  Montfort. 
Windsor  Herald  told  him  something  about  Auray,  and  a  French 
knight,  one  Antoine  de  Beaujeu,  gave  him  the  details  of  Cocherel. 
From  Brittany  he  went  southwards  to  Nantes,  La  Rochelle  and 
Bordeaux,  where  he  arrived  a  few  days  before  the  visit  of  Richard, 
afterwards  second  of  that  name.  He  accompanied  the  Black 
Trince  to  Dax,  and  hoped  to  go  on  with  him  into  Spain,  but 
was  despatched  to  England  on  a  mission.  He  next  formed  part 
of  the  .expedition  which  escorted  Lionel  duke  of  Clarence  to 
Milan,  to  marry  the  daujghter  of  Galeazzo  Visconti.  Chaucer 
was  also  one  of  the  prince's  suite.  At  the  wedding  banquet 
Petrarch  was  a  guest  sitting  among  the  princes. 

From  Milan  Froissart,  accepting  gratefully  a  cotte  hardie  with 
30  florins  of  gold,  set  out  upon  his  travels  in  Italy.  At  Bologna, 
then  in  decadence,  he  .met  Peter  king  of  Cyprus,  from  whose 
foUbwer  and  minister,  £ustache  de  Conflans,'  he  learned  many 
interesting  particulars  of  the  king's  exploits.  He  accompanied 
Peter  as  far  as  Venice,  where  he  left  him  after  receiving  a  gift 
of  40  ducats.  With  them  and  his  coUe  hardie,  still  lined  we  may 
hope  with  the  20  florins,  Froissart  betook  himself  to  Rome. 
The  city  was  then  at  its  lowest  point:  the  churches  were  roofless; 
there  was  no  pope;  there  were  no  pilgrims;  there  was  no 
splendour;  and  yet,  s^s  Froissart  sadly, 

"  Ce  furent  jadia  en  Rome 
■  Li  plus  pren  et  li  plus  sage  homrae, 
Car  par  sens  tons  les  arts  passdrent." 
It  was  at  Rome  that  he  learned  of  the  death  of  his  friend  King 
Peter  of  Cyprus,  and,  worse  still,  an  irreparable  loss  to  him, 
that  of  the  ^>od  Queen  Philippa;  of  whom  he  writes,  in  grateful 
lememfaitence — 

"  Propices  U  soit  Dies  &  Tfimet 
J'en  Buis  bien  tenus  de  pryer 
.  Et  ses  larghesces  escuyer, 

Car  elle  me  fist  et  cr6a." 

Philippa  dead,  Froissart  looked  around  for  a  new  patron.' 
Then  he  hastened  back  to  his  own  country  and  presented  himself; 
with  a  new  book  in  French,  to  the  duchess  of  Brabant,  from 
whom  he  received  the  sum  of  16  francs,  given  in  the  accounts 
as  paid  uni  Frissardo  diaatori.  The  use  of  the  word  uni  does 
not  imidy  any  meanness  of  position,  but  is  simply  an  equivialent 
.to  th^  inodern  French  skuf>  Froissart  may  also  have  found  a 
patron  in  Yolande  de  Bar,  grandmother  of  King  Ren£  of  Anjou. 
In  any  case  he  received  a  substantial  gift  from  some  one  in  the 
shape  of  the  benefice  of  Lestines,  a  village  some  three  or  tour 
miles  from  the  town  of  Binche.  Also,  in  addition  to  his  cure,  he 
got  placed  upon  the  duke  of  Brabant's  pension  list,  and  was 
eqtitled  to  a  yearly  grant  of  grain  and  wine,  with  some  small 
sum  in  money. 

Jt  is  clear,  from  Froiasart's  own  account  of  himself,  that  he 
was  by  no  means  a  man  who  would  at  the  age  of  four  or  five  and 
thirty  be  contented  to  sit  down  at  ease  to  discharge  the  duties 
of  parish  priest,  to  say  mass,  to  bury  the  dead,  to  marry  the 
villagers  and  to  baptize  the  young.  In  those  days,  and  in  that 
country,  it.  does  not  seem  that  other  duties  were  expected. 
Preaching  was  not  required,  godliness  of  life,  piety,  good  works, 
and  the  graces  of  a  modern  ecclesiastic  were  not  looked  for. 
Therefore,  when  Froissart  complains  to  himself  that  the  taverns 
of  Lestines  got  500  francs  of  his  money,  we  need  not  at  once  set 
him  down  as  either  a  bad  priest  or  exceptionally  given  to  drink. 
The  people  of  the  place  were  greatly  addicted  to  wine;  the 
tavemicTs  de  Lestines  proverbially  sold  good  wine;  the  Flemings 
.were  proverbially  of  a  joyous  disposition — 

"  Ceux  de  Hainaut  cbantent  k  pkines  gorges." 
.:FrfHs^,  the  parish  priest  of  courtly  manneis,  no  doubt 


drank  with  the  rest,  and  listened  if  th^  sang  hb  own, 'not  the 
coarse  a)untry  songs.  Mostly  he  preferred  the  society  oi  dilmrd 
d'Obies,  provost  of  Binche,  and  the  little  circle  of  knights  within 
that  town.  Or — for  it  was  not  incumbent  on  him  to  be  always 
in  residence —  he  repaired  to  the  court  of  Coudenberg,  and  became 
"  moult  frere  et  accointS  "  with  the  duke  of  Brabant.  And  then 
came  Gui  de  Blois,  one  of  King  John's  hostages  in  London  in  the 
old  days.  He  had  been  ^ghting  in  Prussia  with  the  Teutonic 
knights,  and  now,  a  little  tired  of  war,  proposed  to  settle  down 
for  a  time  in  his  castle  of  Beaumont.  This  prince  was  a  member 
of  the  great  hoi^  of  ChatiUon.  He  was  count  of  Blois,  of 
Soissons  and  of  Chimay.  He  had  now,  about  the  year  1374,  an 
excellent  reputation  as  a  good  capt^n.  In  him  Froissart,  who 
hastened  to  resume  acquaintance,  found  a  new  patron.  More 
than  that,  it  was  this  sire  de  Beaumont,  in  emulation  of  his 
grandfather,  the  patron  of  Jean  le  Bel,  who  advised  Froissart 
seriously  to  take  in  hand  the  history  of  his  own  tirne.  Froissart 
was  then  in  his  thirty-sixth  year.  For  twenty  years  he  had  been 
rhyming,  for  eighteen  he  had  been  making  verses  for  queens  and 
ladies.  Yet  during  all  this  time  he  had  been  accumulating  in  his 
retentive  brain  the  materials  for  his  future  work. 

He  began  by  editing,  so  to  speak,  that  is,  by  rewriting  with 
additions,  the  work  of  Jean  le  Bel;  Gui  de  Blois,  among  oUiers, 
supplied  him  with  additional  information.  His  own  notes,  taken 
from  information  obtained  in  his  travds,  gave  him  more  details, 
and  when  in  1374  Gui  married  Marie  de  Namur,  Froissart  found 
in  the  bride's  father,  Robert  de  Namur,  one  who  had  himself 
largely  shared  in  the  events  which  he  had  to  relate.  He,  for 
instance,  is  the  authority  for  the  story  of  the  siege  of  Calais 
and  the  six  burgesses.  Provided  with  these  materials,  Froissart 
remained  at  Lestines,  or  at  Beaumont,  arranging  and  writing 
his  chr(Hiicles.  During  this  period,  too,  he  composed  his  Espinette 
amoureuse,  and  the  Joli  Buisson  dejonesce,  and  his  romance  of 
MSliador.  He  also  bec^e  chaplain  to  the  count  of  Blois,:  and 
obtained  a  canonry  of  Chimay.'  After  this  appointment  we  hear 
nothing  more  of  Lestines,  which  he  probably  resigned. 

In  these  quiet  pursuits  he  passed  twelve  years,  years  of  which 
we  hear  nothing,  probably  because  there  was  nothing  to  tell. 
In  1386  his. travels  began  again,  when  he  accompanied  Gxii  to 
his  castle  at  Blois,  in  order  to  celebrate  the  marriage  of  his  son 
Louis  de  Dunois  with  Marie  de  Berry.  He  wrote  a  paslourelle 
in  honour  of  the  event.  Then  he  attached  himself  for  a  few  days 
to  the  duke  of  Berry,  from  whom  he  learned  certain  particulars 
of  current  events,  and  then,  becoming  aware  of  what  promised  to 
be  the  most  mighty  feat  of  arms  of  his  time,  he  hastened  to  Sluys 
in  order  to  be  on  the  spot.  At  this  port  the  French  were  collecting 
an  enormous  fleet,  and  making  preparations  of  the  greatest 
magnitude  in  order  to  repeat  the  invasion  of  William  the  Con- 
queror. They  were  tired  of  being  invaded  by  the  En^sh  and 
wished  to  turn  the  tables.  The  talk  was  all  of  conquering  the 
country  and  dividing  it  among  the  knights,  as  had  been  done  by 
the  Normans.  It  is  not  clear  whether  Froissart  intended  to  go 
over  with  the  invaders;  but  as  his  sympathies  are  ever  with  the 
side  where  he  happens  to  be,  he  exhausts  himself  in  admiration 
of  this  grand  gathering  of  ships  and  men.  "  Any  one,"  he  says, 
"  who  had  a  fever  would  have  been  cured  of  his  malady  merely 
by  going  to  look  at  the  fleet."  But  the  delays  of  the  duke  of 
Berry,  and  the  arrival  of  bad  weather,  spoiled  everything.  There 
was  no  invasion  of  England.  In  Flanders  Froissart  met  many 
knights  who  had  fought  at  Rosebeque,  and  could  tell  him  of  the 
troubles  which  in  a  few  years  dnolated  that  country,  once  so 
prosperous.  He  set  himself  to  ascertain  the  history  with  as 
much  accuracy  as  the  comparison  of  various  accounts  by  eye- 
witnesses and  actors  woidd  allow.  He  stayed  at  Ghent,  among 
those  ruined  merchants  and  mechanics,  for  whom,  as  one  of  the 
same  class,  he  felt  a  sympathy  never  extended,  to  English  or 
French,  perhaps  quite  as  unfortunate,  and  he  devotes  no  fewer 
than  300  chapters  to  the  Flemish  troubles,  an  amount  out  of 
all  proportion  to  the  comparative  importance  of  the  events. 
This  portion  of  the  chronicle  was  written  at  Valenciennes. 
During  this  residence  in  his  birthplace  his  verses  were  crowned 
at  jthe  "  puys  d'amour  "  of  Valenciennes,  and  Toumay. 
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Tbis  part  of. his  woi:k  finished,  be  considered  what  to  do  next. 
There  was  small  chance  of  anything  important  happening  in 
.Pieardy  or  Hainault,  and  he  determined  on  making  a  journey 
to  the  south  of  France  in  order  to  learn  something  new.  He  was 
then  fiftyH>ne  years  of  age,  and  being  still,  as  he  tells  us,  in  his 
prime,  of  an  age,  strength,  and  limbs  able  to  bear  fatigue," 
Jte  set  out  as  eager  to  see  new  places  as  when,  33  years  before, 
he  rode  thxou^  Srotland  and  marvelled  at  the  bravery  of  the 
Dou|^.  What  he  had,  in  addition  to  strength,  good  memory 
and  good  spirits,  was  a  manner  angularly  pleasing  and  great 
personal  force  of  character.  This  he  does  not  tell. us,  but  it 
comes  out  abundantly  in  his  writings;  and,  which  he  does  tell 

'  us,  he  took  a  singular  delight  in  his  book.  *'  The  more  I  work 
'at  it,"  lie  saj^,  "  the  better  am  I  pleased  with  it." 

On  this  occ^asion  he  rode  first  to  Blois;  on  the  "way  he  fell  in 

'with  two  knights  who  told  him  of  the  disasters  of  the  English 
army  in  Spain;  one  of  them  also  informed  him  of  the  splendid 
hospitalities  and  generosity  of  Gaston  Phoebus,  count  of  Foix, 
on  hearing  of  wUch  Froissart  resolved  to  seek  him  out.  He 

.  ftvoided  the  En^h  provinces  of  Poitou  and  Guienbe,  and  rode 
southwards  throu^  Berry,  Auvergne  and  Languedoc.  Arrived 

'  at  Foik  he  dbcovered  that  the  count  was  at  Orthez,  whither  he 
proceeded  in  company  with  a  knight  named  Espaing  de  Lyon, 

■  who,  Froissart  foynd,  had  not  only  fought,  but  could  describe. 
'  The  account  of  those  fe*  days*  ride  with  Espaing  de  Lyon  ij 

'  the  most  charming,  the  most  graphic,  and  the  most  vi\dd  chapter 

"in  the  whole  of' Froissart.  Every  turn  of  the  road  brings  with 
it  the  sight  cff  a  rmned  castle,  about  which  this  knight  of  many 
memories  has  a  tkle  or  a  reminiscence.  The  whole  country 
teems  irith  fighting  stories.  Froissart  never  tires  of  listening 
nor  the  good  knight  of  telling.  **  Sainte  Marie  I "  cries  Froissart 
in  mere  rapture.  "  How  pleasant  are  your  tales,  and  how  zmicU 
do  they  pr6fi£  itaie  while  you  relate  t!heml  Ahd  yoU  shall  not  loss 
your  trouble,  for  they  shall  all  be  set  down  In  memory  and  remem-* 
brance  in  the  history  which  I  am  Writing."  Arrived  at  length 
at  Orthez,  Froissart  tost  no  time  in  presenting  his  credentials  to 
the  count  of  Foii.  Gaston  Phoebus  was  at  this  time  fifty-nin^ 
years  of  age.  His  wife,  from  whom  he  was  separated,  was  that 
princess,  Sistit  of  Charles  of  Navarre,  with  whom  Guillaume  da 
MaChaUlt  carried  on  his  innocent  and  poetical  amour.  The  story 
of  the  miserable  death  of  his  son  is  well  known,  and  may  be  read 
in  froissart..  But  that  Was  already  a  tale  of  the  past,  and  thii 
state  which  the  count  kept  up  was  that  of  a  monarch.  To  such  a 
prince  sucb  a  visitor  as  Froissart  would  be  in  every  Way  welcome! 
Mindful  no  doubt  of  those  paid  clerks  who  wetc  always  writing 
verses,  Froissart  liitrodttced  himself  as  a  chronicler.  He  could, 
of  course,  rhyme,  and  in  proof  he  brought  with  him  Ms  romance 
of  J^&iador;' hxit'hk  did  not  present  himself  as  a  wandering 
poet.  The  count  received  hiin  graciously,  speedily  discovered 
the  good  qualities  of  his  guest,  and  often  invited  him  to  ^ead  his 
M&iador  aloud  in  the  Evening,  during  which  time,  says  Froissart, 
nobody  dared  to  say  a  word,  becaiise  he  wished  me  to  be  heard, 
such  great  delight  did  he  take  in  listening."  Very  soon  Froissartj 
from  reader  of  a  romance,  became  raconteur  of  the  things  he  had 
seen  and  heard;  the  next  step  was  that  the  count  himself  began 
to.tMk  of  affairs,  so  that  the  notebook  was  again  in  requisition; 
There  was  a  good  deal,  too,  to  be  learned  of  people  about  the 
court,  .(fee  knight  recently  returned  from  the  East  told  about 
the  Genoese  occupation  of  Famagosta;  two  more  had  been  in  th^ 
fray  of  Ofterbourne;  others  had  been  in  the  Spanish  wars. 
Leaving  Gaston  at  length,  Froissart  assisted  at  the  wedding 

'  of  the  old  duke  pf  Berry  with  the  youthful  Jeanne  de  Bourbon, 
and  was  present  at  the  grand  rec^tion  given  to  Isabeau  of 
Bavaria  by  the  Parisians.  He'  then  returned  to  Valenciennes, 
and  sat  down  to  write  his  fourth  bOok.  A  journey  undertaken 
at  this  time  is  characteristic  of  the  thorough  and  conscientious 
spirit  in  which  he  composed  his  work;  it  illustrates  also  his 
restless  and  curious  spirit.  While  engaged  in  the  events  of  the 
year  1385  he  became  aware  that  his  notes  taken  at  Orthez  and 
elsewhere  on  the  affairs  of  Castile  and  Portugal  wer6  wanting  Iq 
completeness.  He  left  Valenciennes  and  hastened  to  Bruges^ 
where,  he  felt  certain,  he  should  find  some  ond  who  would  help 


him.  There  was,  in  fact,  at  this  great  commercial  centre,  a, 
colony  of  Portuguese.  From'them  he '  learned' that  a  certain 
Portuguese  knight,  0om  Juan  Fernand  Pa:checo,  was  at  the 
moment  in  Middelburg  on  the  point  of  starting  for  Prussia. 
He  instantly  embarked  at  Sluys,  readhed  Middelburg  in  time 
to  catch  this  knight,  introduced  himself,  and  conversed  with  him 
uninterruptedly  for  tHe  space  of  six  days,  getting  his  information 
on  the  promise  of  due  acknowledgment,  puring  the  next  two 
years  we  learn  litdd  of  his  movements.  '  He  seems,  however, 
to  have  had  trouble  with  his  seigneur  Oul  de  Blois,  and  even  to 
have  resigned  his  chaplaincy.  Froissart  is  tender  with  Gui's 
reputation,  naindful  of  past  favours  and  temembering  how  great 
a  lord  he  Is.'  Yfet  the  tnith  is  clear  that  in  his  declining  years 
the  once  gallant  Gui  de  Blois  became  a  g^ton  and  a  drunkard, 
and  allowed  his  affairs  to  fUl  into  the' greatest  disorder.  So 
much  was  he  crippled  with  debt  that  he  was  obliged  to  sell  his 
castle  and  county  of  Blois  to  the  king  of  France.  Froissart  lays 
all  the  blame  on  evil  counsellors.  "  He  was  my  lord  and  master," 
he  says  simply,  "  an  honourable  lord  and  of  great  reputation; 
but  he  trusted  too  easily  in  those  who  looked  for  neither  his 
welfare  nor  his  honour."  Although  canon  of  Chimay  and  perhaps 
cur£  of  Lestines  as  well,  tt  would  seem  as  if  Froissart  wu  not  able 
to  live  without  a  patron.  He  next  caUs  Robert  de  Namur  his 
seigneur,  and  dedicates  to  him)  in  a  general  introduction,  the 
whole  of  . his  chronicles.  We  then  find  him' at  Abbeville,  trying 
to  learn  all  about  the  negotiations  i)ending  between  Charles  Vi- 
and the  English.  He  *as  unsuccessful;  either  because  he  coilld 
'  not  get  at  those  who  knew  what  w^  going  on,  or  because  t}ie 
secret  Was  too  well  kept.  He  next  made  his  last  visit  to  England, 
where,  after  forty  years'  abse'nce,'  he  naturally  foUrid  no  one 
who  remembered  him.  Here  he  gave  King  Ricl^rd  a  copy  of  his 
"tra^&  amoureux,"  and  got  favour  at  court.  He 'Stayed  in 
En^bd  some  m'onths,  seeking  infoim&tion  on  all  tx^ts  from 
his  friends  Henry  Chrystead  and  lUdlard'Stuty,  firooi  the  dukes 
of  York  and  Gloucester,  and  ftdm  Robert  the  Hemiit. 

On  his  return  to  France,  he  found  preparations  going  on 
for  that  unlucky  crusade,  the  end  of  which  he  describes  in  his 
Chronicle.  It  was  headed  by  the  count  of  Nevers.  Aftfer  him 
floated  many  a  banner  of  knights,  descendants  of  the  crusaders, 
who  bore  the  proud  titles  of  duke  of  Athens,  duke  of  Hiebes, 
sire  de  Sidon.  sire  de  Jericho.  They  were  going  to  invade  the 
sultan's  erfipire  by  way  of  Hungary;  they  were  going  to  march 
south;  they  would  reconquer  the  holy  places.  And  presently 
we  read  how  it  all  came  to  nothing,  and  how  the  slaughtered 
knights  lay  dead  outside  the  city  of  NIkopoU.  In  almost  the 
concluding' words  of  the  Chrotdde  the  miftdetof  Richard  n. 
of  England  is  described.  '^Ws  death  ends  the  long  and  crowded 
Chronicle,  though  the  pen'  of  the  Writer  struggles  tkrough  a  few 
more  unfinished  sentences. 

The  rest  is  vague  tradition.  He  is  said  to  have  died  at  Chimay; 
'  it  is  further  said  that  he  died  in  poverty  so  great  that  his  relations 
could  not  even  afford  to  carve  his  name  upon  the  headstone  of 
his  tomb;  not  one  of  his  friends,  not  even  EuStache  Deschamps, 
writes  a  line  of  regret  in  remembrance;  the  greatest  historian 
of  his  age  had  a  reputation  so  limited  that  his  death  ^iras  no 
more  regarded  than  that  of  any  common  monk  or  obscure 
priest.  We  would  willingly  place  the  date  of  his  death,  where 
his  Chronicle  stoftS,  iu  the  year  14.00;  but  tradition  assigns 
the  date  of  1410.  What  date  more  fitting  than  the  Close  of  the 
century  for  one  who  has  made  that  century  illustrious  for  ever  ? 

Among  his  friends  were  Goillaume  de  Machault,  Eustache 
Deschamps,  the  most  vigorous  poet  of  this  age  of  decadence, 
and  Cuvelier,  a  follower  of  BertrandduGUesclin.  Tliese  alliances 
are  certain.  It  is  probable  that  he  knew  Chaucer,  with  whom 
Deschamps  maintained  a  poetical  correspondence;  there  is 
nothing  to  show  that  he  ever  made  the  acquaintance  of  Christine 
de  Pisan.  Froissart  was  more  proud  of  his  poetry  than  his  prose. 
Posterity  has  reversed  this  opinion,  and  though  a  selection  of 
his  verse  has  been  published,  it  would  be  difficult  to  find  an 
ftdmirer,  or  .even  a  reader,  of  his  poems.  The  selection  published 
by  Buchon  £n  1829  consists  of  the  Dit  dou  florin,  half  of  which 
is  a  description  of  the  power  of  money;  the  D^tU  dou  ckeval 
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et  dou  levrieff  written  during  his  journey  in  Scotland;  the 
DUtie  de  la  fiour  de  la  MarghenU;..  a  DitUe  d'amour  called 
UOrhse  amoureiUt  in  which  he  coDopues  himself,  the  imagmary 
lover,  with  a  dock;  the  Espinette  amoureuse,  which  contains  a 
sketdi  of  his  early  life,  freely  and  pleasantly  drawn,  accompanied 
by  rondeaus  and  virelays;  the  Buisson  de  jonesce,  in  which 
he  returns  to  the  recollections  of  his  own  youth;  and  various 
smaller  pieces.  The  verses  are  xaonotonous;  the  thoughts  are 
not  without  poetical  grace,  but  they  are  ezpr^ed  at  tedious 
length.  It  would  be,  however,  absurd  to  expect  in  Froissart 
the  vigour  and  verve  possessed  by  none  <rf  bis  predecessors. 
The  time  was  gone. when,  Marie  de  France,^  Rutebceuf  and 
Thibaut  de  Champagne  made  the  13th-century  language  a 
medium  Ux  verse  of  which  any  literature  might  be  proud. 
Bri^y,  Froissart's  poedy,  miless  the  uiqiubUshed  portion 
be  better  than  that  hdon  us,  is  monotonous  and  mechanical. 
The  chief  merit  it  possesses  is  in  simplicity  of  diction.  Hiis  not 
infrequently  produces  a  pleasing  effect. 

As  for  the  character  of  his  Ckronide,  little  need  be  said. 
,  There  has  never  been  any  difEerence  of  opinion  on  the  distinctive 
merits  of.  this  great  work.  It  presents  a  vivid  and  faithful 
drawing  of  the  things  done  in  the  J4th  century.  No  more 
graphic  account  exists  of  any  age.  No  historian  has  drawn 
so  many  and  such  faithful  portraits.  They  are,  it  is  true,  portraits 
of  men  as  they  seemed  to  the  writer,  not  of  men  as  Utey  were, 
f^xussart  was  uocriricaliihe  accepted  princes  by  their  appearance. 
Who,  for  instance,  would  recognize  in  his  portrait  of  Gastoa 
Fhoc^Hia  de  Foiz.Uie  <TueI  voluptuary,  stained  with  the  blood 
of  his  Qym  8on»- which  yre  know  him  to  have  been?  Froissart, 
again,  had  no  s«ise  of  historical  re^nsibility;  he  was  no 
judge  to  inquire  info  motives  and  cpn<temn  actions;  he  wa» 
simply  a  chronicler.  IJe  has  been  accused  by  French  authors 
oi  lacking  patriotis^i-  Yet  it  must  be  remembered  that  he  was 
ndther 'a.  Frei)<;hman  nor  an  Englishman,  but  a  Fleming.  He 
has  been  accused  of  insensibility  to  suffering.  Indignation 
against  oppression,  was  not,  however,  common  in  the  14th 
century;  why  demand  of  Froissart  a  quality  which  is  rare 
enough  even  in  our  own  time?  Yet  there  are  moments  when, 
as  in  describing  the  nvissacrQ  of  limoges,  be  speaks  with  tears 
in  his  voice. 

Let  him  be  judged  by  his  own  aims.  "  Before  I  commence 
this  book,"  he  says,  "  I  pray  the  Saviour  <tf  all  the  world,  who 
created  every  thing  out  of  nothing,  that  He  will  also  create  and 
put  in  me  sense  and  understanding  of  so  much  worth,  that  this 
book,  which  J  have  begun,  I  may  continue  and  persevere  in, 
so  that  all  those  who  shall  read,  see,  and  hear  it  may  find  in  it 
delight  and  pleasance."  To  give  delight  and  pleasure,  then, 
was  his  sole  design. 

Aa  regards  his  personal  character,  Froissart  depicts  it  himself 
for  us.  Such  as  he  was  in  youth,  he  tells  us,  so  he  remained  in 
more  advanced  life;  rejoicing  mightily  in  dances  and  carols, 
in  hearing  minstrels  ai^  poems;  inclined  to  love  all  those  who 
love  dogs  and  hawks;  pricking  up  his  ears  at  the  uncorking  of 
bottles,—"  Car  au  v<Hre  prens  grand  plaiar  ''j  pleased  with 
good  cheer,  gorgeous  apparel  and  joyous  society,  but  no  common- 
place reveller  or  greedy  voluptuary, — everything  in  Froissart 
was  ruled  by  the  good  manners  which  he  set  before  all  else; 
and  always  eager  to  listen  to  tales  of  war  and  battle.  As  we  have 
said  above,  he  shows,  not  only  by  his  success  at  Courts,  but  also 
by  the  whole  tone  of  his  writings,  that  he  possessed  a  singularly 
winning  manner  and  strong  personal  character.  He  lived 
wholly  in  the  present,  and  had  no  thmight  of  the  (X>ming  changes. 
Bom  when  chivalrous  ideas  were  most  widely  spread,  but  the 
spirit  of  chivalry  itself,  as  inculcated  by  the  best  writers,  in  its 
decadence,  he  is  penetrated  ,  with  the  sense  of  knightly  honour, 
and  ascribes  to  all  his  heroes  alike  those  qualities  which  only  tiie 
ideal  knight  possessed. 

.  The  first  edition  of  Froissart's  Chroniclea  was  published  in  Paris. 
It  bears  no  date ;  the  next  editions  are  those  of  the  years  1505, 1^14, 
1518  and  rgso.  The  edition  of  Buchon,  1834,  wais  a  continuation 
of  cme  commenced  by  Dacicr.  The  best  modem  editionB  are  those 
of  Kervyn  de.Lettenhpve  (Brussels,  1863-1877)  and  Simeon  Lijce 
(Paris,  1869-1888);  for  bibliography  see  Fotthast.  Bibliotheea  htst. 


medii  aevi,  i.  (Berlin,  1896).  An  abridgment  was  made  in  Latin  by 
Betlefbrest,  and  published  in  1672.  An  Enclish  translation  was 
made  by  Bouchier,  Lord  Bemers,  and  pnblithed  in  London,  ISSS* 
See  the  "  Tudor  Tramlations  "  edition  of  Bemers  (Nutt,  1901). 
with  intnxluction  by  W.  P.  Ker;  and  the  "  Globe  "  edition,  widi 
introduction  by  G.  C.  Macaulay.  The  translation  by  Thomas 
Johnes  was  originally  published  in  1802-1805.  For  Froissart's 
poems  see  Senear's  text  in  K.  de  Lettenhove'a  compfete  edition; 
MiUadoT  has  been  edited  by  Longnon  for  the  Soci^te  des  ADcienB 
Teztes  (1S95--1899).  See  also  Madame  Darmesteter  (Dudauz), 
Froissart  (1894).  (W.  Be.) 

FROH B,  a  market  town  in  the  Frome  parliamentaty  division 
of  Somersetshire,  England,  107  m.  W.  by  S.  erf  London  by  the 
Great  Western  railway.  Pop.  of  urban  district  (igoi)  n>057,  It 
is  unevenly  .built  on  high  ground  above  the  river  Frome,  which 
is  here  cr<»sed  by  a  stone  bridge  of  five  arches.  It  was  fonn^ly 
cdled  Frome  or  Froome  Selwood,  aftor  the  neighbouring  forest 
of  Selwood;  and  the  coimtry  round  is  stiU  rik^y  wooded  and 
picturesque.  The  parish  church  of  St  JvAva.  the  Baptist,  with 
its  fine  tower  and  spire,  was  built  about  the  dose  of  the  14th 
century,  and,  though  largely  restored,  has  a  beautiful  chancel. 
Lady  chapel  and  baptistery.  Fragments  of  Norman  work  are 
left;  the  interior  is  elaborate]^  adorned  with  sculptures  and 
stained  glass.  The  market-hall,  museum,  school  of  art,  ajkl  a 
free  grammar  school,  founded  under  Edward  VI.,  may  be  noted 
among  buildings  and  institutions.  The  chief  industries  9ft 
brewing  and  art  metal-working,  also  printihg,,metal-fouadi4s, 
and  the  manufacture  of  cloth,  silk,' tools  and  cards  for  wool' 
dressing.  Dai^  farming  is  lar^y  pxactised  in  the  neighbour- 
hood. Selwood  forest  was  lopg  a  favourite  hai;int  of  brigands, 
.  and  even  in  the  i8th  century  gave  shdtei  to  a  gang  1^  craners  and 
highwaymen. 

The  Saxon  occupation  of  Frome  (From)  is  the  earliest  of 
which  there  is  evidence,  the  settlement  being  due  to  the  founda- 
tion of  a  monastery  by  Aldhelm  in  705.  A  witenagemot  was 
held  there  in  934,  so  that  Frome  must  already  have  been  a  place 
(rf  some  size.  At  the  time  of  the  Domesday  Survey  the  manor 
was  owned  by  King  William.  Local  tradition  asserts  that 
Frome  was  a  medieval  borough,  and  the  reeye  of  Frome  is 
occasionally  mentioned  in  documents  after  the  rdgn  of  Edward 
I.,  but  there  is  no  direct  evidence  thatF^ome  was  a  borough  and 
no  trace  of  any  charter  granted  to  it.  It  was  not  represented 
in  parliament  until  given  one  member  by  the  IKUform  Act  dl 
1832.  ^Separate  representarion  ceased  in  1885.,  Frome  was 
never  incorporated.  A  charter  of  Henry  VH.  to  Edmund 
Leversedge,  then  lord  of  the  manor,  granted  the  right  to  have 
fairs  on  the  22nd  of  July  and  the  21st  of  September.  In  the 
18th  century  two  other  fairs  on  the  24th  of  February  and  the 
25th  of  November  were  held.  Cattle  fairs,  are  now  held  on  the 
last  Wednesday  in  February  and  November,  and  a  cheese  fair 
on  the  last  Wednesday  in  September.  The  Wednesday  market 
is  held  under  the  charter  of  Henry  VII.  There  is  also  a  Saturday 
cattle  market.  The  manufacture  ci  woollen  cloth  has  been 
established  since  the  15th  century,  Frome  bdng  the  <nily  Somer- 
set town  in  which  this  staple  industry  has  flourished  continuously. 

FROHENTm.  EUOiNE  (1820-1876),  French  painter,  was 
bom  at  La  Rochelle  in  December  1820.  After  leaving  school 
he  studied  fw  some  years  under  I^uis  Cabat,  the  landscape 
painter.  Fromentin  was  one  of  the  earliest  pictorial  interpreters 
of  Algeria,  having  been  able,  while  quite  young,  to  visit  the 
land  and  people  that  suggested  the  subjects  of  most  of  his 
works,  and  to  store  his  memory  as  well  as  his  portfolio  with  the 
picturesque  and  characteristic  details  of  North  African  life.  In 
1849  he  obtained  a  medal  of  thesecond  class.'  In  X852  he  paid 
.  a  second  visit  to  Algeria,  accompanying  an  archaeological 
mission,  and  then  completed  that  minute  study  of  the  scenery 
of  the  country  and  of  the  habits  of  its  people  which  oiabled  him 
to  give  to  his  after-work  the  realisric  accuracy  that  comes  from 
intimate  knowledge.  In  a  certain  sense  his  works  are  not  more 
artistic  results  than  contributions  to  ethnological  science.  His 
first  great  success  was  produced  at  the  Salon  of  1847,  by  the 
"  Gorges  de  la  Chiffa."  Among  his  more  important  works  are — 
"  La  Place  de  la  breche  H  Constantine  '*  (1S49);  "  Ehterrement 
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Msuce"  (ifil53);  "Bajdeurs  nSgECs"  and  "Audience  chez  un 
dialife"  (1859);  "Berger  kabyle  "  and  "  Couiriers  arabes  " 
(i86;);  "Bivpuaq  arahe,"  "  Chasse  au  faucon,"  "  Fauconnier 
arabe "  (now  at  .Luxembourg)  (1863);  "  Chasse  au  h^ron". 
(1865);  "VolcHts  de  nuit"  (1867);  "Centaurs  et  arabes 
altaqufs  par  nne  Honne  "  (1868);  "  Halte  de  muletiers  "  (1869); 
"  Le  Nil "  and  "  Un  Souvenir  d'Esneh  "  (1875).  Fromentin  was 
much  influenced  in  style  by  Eugene  Delacroix.  His  works  are 
distinguished  by  striking  o>mposition,  great  dexterity  of  hand- 
ling and  brilliancy  of  colour.  In  diem  is  given  with  great 
truth,  and  refinement  the  unconscious  grandeur  of  barbarian 
and  animal  attitudes  and  gestures.  His  later  works,  however, 
abcw  signs  of  an  exhau^ed  vein  and  of  an  exhausted  spirit, 
accompanied  or  caused  by  fdnysical  enleeUement  But  it  must 
be  observed  that  Fromentin's  paintings  show  only  one  side  of 
a  genius  that  was  perhaps  even  more  felicitously  expressed  in 
literature,  though  of  course  with  less  profusion.  Dominique," 
first  published  in  the  Revue  dcs  deux  mondes  in  1862,  and 
dedicated  to  George  Sand,  is  remarkable  among  the  fiction 
of  the  century  for  delicate  and  imaginative  observation  and  for 
emotional  eai^estness.  Fromentin's  other  literary  works  are — 
VisUet  anUtiques  (1852);  Simpks  PiUrinages  (1856);  Un  £t& 
dams  U  Sakara-  (1837);  Une  AtmSe  dans  Ic  Sakd  (1858);.  and 
Im  Mpttra9,d'4uitrefMS  (187^),  In  1376  he  was  an  unsuccessful 
candidate  S^rthe  Academy.  He  died  suddenly  at  Xa  Rochelle 
on  the  a7th  pt  August  1876. 

FR(»IHEU  GASTON.  (1862-1906),  Swiss  theologian,  pro- 
fessor of  theology  in  the  university  of  Geneva  from  1894  to  1906. 
An  Alsatifin  by  birth,  he  belonged  mainly  to  French  Switzerland, 
where  he  spent  most  of  his  life.  He  may  best  be  described  as 
continuing  the  spirit  of  Vinet  igjo.)  amid  the  mental  conditions 
marking  the  end  of,  the  rgth.  century.  like  Vinet,  he  derived 
bis  piMkisophy  of  religion  from  a  peculiarly  deep  experience  of 
the  G04)el  of  Christ  as  meeting  the  demands  of  the  moral  con- 
sdousiKSs;  but  he  developed ,  even  further  than  Vinet  the 
psycboilo^cal  analy^of  o)nscience  and  the  method  of  verifying 
evwy  dQCtaw  by  direct  sefezence  to  spiritual  experience.  Both 
ttukde  much  «f  moral  individuality  or  personality  as  the  crown 
and  critedon  of  reality,  beli«ving  that  its  poxrelation  with 
Christianity,  both  historically  aad  philoaophically,  was  most 
intimate. ,  But  while  Vinet  laid  moat  stress  on  the  liberty  from 
buipan  authority  essential  to  the  moral  consciousnesa,  the 
changed  needs  of  the  age  caused  Frommel  to  devel<^  rather  the 
aspect  <A  man's  dependence  as  a  moral  being  upon  God's  spiritual 
initiative,  "  the  ocmditional  nature  of  his  liberty."  "  Liberty 
is  not  the  primary,  but  the.  secondary  characteristic  "  of  con- 
science; "  before  being  free,  it  is  the  subject  of  obligation." 
On  this  depeads  its  objectivity  as  .a  real  revelation  of  the  Divine 
WilL  Thus  he  cUkimed  that  a  deeper  analysis  carried  one  beyond 
the  human  subjectivity  of  even  Kant's  categisical  lucrative, 
smce  cDnsciousness  of  obligation  was  "  une  experience  impos£e 
sous  le  mode  de  I'absolu."  By  his  use  of  imposie  Frommel 
emphasized  the  priority  of  man's  sense  of  obligation  to  his 
consciousness  either  of  self  or  of  God.  Here  he  appealed  to  the 
current  psychology  <^  the  subconscious  for  confirmation  of  his 
aaaly&s,  by  which  he  claimed  to  transcend  mere  intellectualism. 
In  his  language  on  thb  fundamental  point  he  was  perhaps  too 
jealous  of  admitting  an  ideal  element  as  implicit  in  the  feeling 
of  ^iGgatimi.  Still  he  did  mil  in  insisting  an  priority  to  sdf- 
coDBdous  thouc^  as  a  mark  of  met^ihysical  objectivity  in  thf 
case  of  mDral,  no  leas  than  cf  physical  espeiioice.  Further,  he 
found  in  the-  Christian  revctetkm  the  same  characteristics  as 
belonged  to  the  universal  revelation  involved  in  conscience, 
viz.  God's  sovereign  initiative  and  hia  living  action  in  history. 
From  this  standpoint  he  argued  against  a  purely  psychological 
type  of  retiffon  (agposticispie  reU^eux,  as  he  termed  it) — a 
tendency  to  'whicfa  he  saw  even  in  A.  Sabatier  and  the  sytt^o- 
MUrne  of  the  Paris  ScboiJ'^as  giving  up  a  real  and  tmifying 
iaith.  His  influence  on  men,  especially  the  student  class,  was 
greatly  enhaaced  by  the  religious  force  and  charm  of  his  per- 
sonatity.  FiftaBy,  lUce  \^net,  he  was  a  qun  of.  lettera  and  a 
tmwtrating  critic  oi  sen  sMi'tysbaHA. 


^7. 

Literature.— G.  Godet,  GasUm  Frommel  (NeuchAtel,  1906)',  a 
compact  sketch',  with  fuH  citation  of  soaroes;  li.Hi  BtAa;  in  Sainle< 
Crvix  for  1906*  for  "  L'£tudiaiit  et  le  jMufeiBBenr."  A  complete- 
edition  of  his  writings  was  bc^un  in  1907.  (J.V.B.) 

;  FRONDB,  THB,  the  name  given  to  a  civil  war  in  France 
which  lasted  from  1648  to  1653,  and  to  tts  sequel,  the  war  with 
Spain  in  1653-59.  Xhe  word  means  a  sling,  and  was  applied  to 
this  contest  from  the  drcuinstance  that  the  windows  of  Cardinal 
Mazarin's  adherents  were  pelted  with  .stones  by  the  Paris  tnobl. 
Its  original  object  was  the  redress  of  grievances,  but  the  move- 
ment soon  degenerate  into  a  factional  contest  among. the  nobles, 
who  sought  to  reverse -the  results  of , Richelieu's  work  and  to 
overthrow  his  successor  Mazarin.  In  May  164S  a  tax  levied  on 
judicial  officers  of  the  parlement  of  Paris  was  met  by  that  body,, 
not  merely  with  a  refusal  to  pay,  but  with  a  condemnation  of 
earlier  financial  edicts,  and  even  with  a  demand  for  the  accept- 
ance of  a  scheme  of  constitutional  reforms  framed  by  a  com- 
mittee of  the  parlement.  This  charter  was  somewhat  influenced 
by  contemporary  events  .in  England.  But  there  is  no  real, 
likeness  between  the  tv/o  revolutions,  the  French  parlement' 
being  no  more'  representative  of  the  people  than  the  Inns  ot 
Court  were  jn  'England.  The  political  history  of  the  time  is 
dealt  with  in  the  article  France:  History,  the  present  article 
being  concerned  diiefly  '.with  the  military  operations  of  what 
was  perhaps  the  most  costly  and  least  necessary  dvil  war  in 
history. 

"Hie  military  record  of  the  first  or  "  parliamentary  "  Flnnde 
is  almost  ^ank..  In  August  1648,  strengthened  by  the  news 
of  Conde's.  victory  at  I<ens,  Mazarin  suddenly  arrested  the 
leaders  of  the  parlement,  whereupon  Paris  broke  into  insurrection 
and  barricaded  the  streets.  The  court,  having  no  army  at  its 
inunediate  disposal,  had  to  release  the  prisoners  and  to  promise 
i^orms,  and  fled  from  Paris  on  the  night  of  the  ssnd  of  October. 
But  the  signing  of  the  peace  of  Westphalia  set  free  Condi's 
army,  and  by  January  1649  it  was  besiepng  Paris.  The  peace 
of  RueH  W9j^  signed  in  March,  after  little  blood  had  been  shed.' 
The  Parisians,  though  stiU  and  always  anti-cardinalist,  refused 
to  ask  for  Sl^uiisfi  aid,  as  proposed  by  their  princely  and  noble 
adherents,  and  having  no  prospect  of  military  success  without 
such  aid,  submitted  and  received,  concessions.  Tbencefonyar4 
the  Fronide  becomes  a  story  of  sordid  intrigues  a^d  half-hearted 
warfare,  losing  all  trace  of  its  first  constitutional  phase.  The 
leaders  were  discontented  princes  and  nobles — Monsieur  (Gaston 
of  Orl^ajiS],  the  king's  uncle),  the  great  Cpndf  and  his  brother 
Conti,  the  due  de  Bouillon  4nd  his  brother  Turenne.  To  these 
must  be  added  Gaston's  daughter,  Mademoiselle  de  Montpensier 
(La  grande  Mademoiselle),  Condi's  sister,  Madame  de  Longue- 
ville,  Madf^ne  de  Chievreu^e,  and  the  astute  intriguer  Paul  de 
Gondi,  later  Cardinal  de  Bets,  llie  military  operations  fdl 
into  the  hands  of  war-experienced  mercenaries,  led  by  two 
great,  and  many  second-rate,  generals,  and  of. nobles  to  whoni 
war  was  a  polite  pastime.  The  feelings  of  the  peopte  at  largf 
were  enlisted  on  neither  side. 

This.peace  of  Rueil  lasted  until  the  end  <A.  1649.  The  princes, 
received  at  court  oni^  more,  renewed  their  intrigues  against 
Mazarin,  who,  having  come  to  an  imderstanding  with  Monsieur^ 
Gondi  and  Madame  de  Chevreuse,  st^ddenly  <  arrested  Cond£, 
C(»ti  ajid  LongueviUe  (January  14,  1650).  The  war  whicH 
followed  tli»  coup  is  called  the  "Princes' Fronde."  This  time 
it  was  Turenne,  bdone  and  aftorwards  the  most  loyel  soldier 
of  ,  his  day,  who,  headed  the  armed  rebellion.  Listening  to  the 
promptings  cf  his  Egeria,  Madame  de  LongueviUe,  he  resolved 
to  rescue  her  brother;  fai^  <AA  comrade  of  Freiburg  and  Ntird- 
lingen.  It  was  with  Spanish  assistance  that  he  hoped  to  do  soj 
and  a  powerful  army  of  that  nation  assembled  in  Artois  under  the 
archduke  Leopold,  governor-general  of  the  Spanish  Netherlands. 
But  the  peasants  of  the  country-side  rose  against  the  invaders, 
the  royal  army  in  Champagne  was  in  the  capable  bands  of  C&ar 
de  Choiseul,  comte  du  Plessis-Prasiio,  wbp  coonted  fifty-two 
years  of  age,  and  thirty-six  oi  war  .experience,  and  the  tittle 
fortress  ot  Guise  sttccosfully  resisted  tfiQ  archduke's  attack, 
Tbcreupoiw  however,  MjaMoin  4nnr=up^  PlMw-Pza^'s  ann|r 
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for  remforcementB  to  be  sent  to  subdue  the  rebellion  in  the 
south,  and  the  royal  general  bad  to  retire.  Then,  happily  for 
France,  the  archduke  decided  that  he  had  spent  sufficient  of 
the  ki9g  of  Spain's  money  and  m^n  in  the  French  quarrel. 
The  magnificent  regular  army  withdrew  into  winter  quarters, 
and  left  Turenne  to  deUver  the  princes  with  a  motley  host  of 
FrondeuTS  and  Lorrainers.  Plessis-Praslin  by  force  and  bribery 
secured  the  surrender  of  Rethel  on  the  13th  of  December  1650, 
and  Turenne,  who  had  advanced  to  rdieve  the  place,  fell  back 
hurriedly.  But  he  was  a  terrible  opponent,  and  Fle^is-Praslin 
^nd  Mazarin  himself,  wjio  accompanied  the  army,  had  many 
misgivings  as  to  the  result  of  a  lost  battle.  Tlie  marshal  chose 
nevertheless  to  force  Turenne  to  a  decision,  and  the  battle  of 
Bianc-Champ  (near  Somme-Py)  or  Rethel  was  the  consequence. 
Both  sides  were  at  a  standstill  in  strong  positions,  Plessis-Praslin 
doubtful  o£  the  trustworthiness  of  his  cavalry,  Turenne  too  weak 
to  attack,  when  a  dispute  for  precedence  arose  between  the 
Gardes  framaises  and  the  i'tciwrfte  regiment.  The  royal  infantry 
had  to  be  rearranged  in  order  of  regimental  seniority,  and 
Turenn^,  seeing  and  desiring  to  profit  by  the  attendant  disorder, 
came  out  of  bis  stronghold  and  attacked  with  the  greatest  vigour. 
The  batde  (December  1 5, 1650)  was  Severe  and  for  a  time  doubt* 
ful,  but  Turenne'ft  Frondeiirs  gave  way  in  the  end,  and  his  amiy, 
as  an  army,  ceased  to  exist.  .  Turenne  himself,  Undecdved  as  to 
the  part  he  was  playing  in  the  drama,  asked  and  received  the 
young  king's  pardon,  and  meantime  the  court,  with  the  maison 
dv  roi  and  other  loyal  troops,  had  subdued  the  minor  risings 
without  difficulty  (March-April  1651).  Condfi,  Conti  and 
Longueville  were  released,  and  by  April  1651  the  febelUon  had 
everywhere  collapsed.  Then  ft^owed  a  few  months  gf  hpllow 
peace  and  the  court  returned  to  Paris.  Mazarin,  an  object  of 
hatred  to  all  the  princes,  had  already  retired  into  exile.  "  Le 
temps  est  un  g^nt  homme,"  he  remarked,  "laisson^  le  faire!" 
and  so  it  proved.  His  absence  left  the  field  free  for  mutual 
jealousies,  ahd  for  the  remainder  of  the  year  anarchy  reigned 
in  France.  In  December  1651  Mazarin  returned  with  a  anudl 
army.  .  The  war  began  again,  and  this  time  T^enne  and  Cond£ 
were  pitted  against  one  another.  After  the  first  Campaign,  as 
we  shall  see,  the  di>il.war  ceased,  but  for  several  other  campaigns 
the  two  great  soldiers  were  opposed  to  one  another,  Turenne  as 
the  defender  of  France,  Cond6  as  a  Spanish  invader.  Their 
personalities  alone  give  threads  df  contiijuity  to  these  seven  years 
of  wearisome  nianoeuvres,  sieges  and  combats,  though  for  a 
right  understanding  of  the  causes  which  were  to  produce  the 
standing  armies  of  the  age  of  Louis  XIV.  and  Frederick  the  Great 
the  military  student,  should  search  deeply  into  the  material  and 
moral  ffictors  that  here  dedded  the  issue. 

The  d€but  of  the  new  Frondeurs  took  place '  In'  Guyenne 
(February-Mardi  1653),  while  their  Spanish  ally;  the  archduke 
Leopold  William,  captured  v^ous  northern  fortresses.  On  the 
Loire,  whither  the  centre  of  gravity  was  soon  transferred,  the 
Frondeurs  were  commanded  by  intriguers  and  quarrelsome 
lords,  until  Condi's  arrival  from  Guyenne.  His  bold  trenchant 
leadership  made  itself  felt  in  the  action  of  BUneau  (yth  April 
1652),  in  which  a  portion  of  the  royal  army  was  destroyed,  but 
fresh  troops  came  up  to  oppose  him,  and  froili  the  skilful  dis- 
positions inade  by  his  opponents  Cond6  felt  the  presence  of 
Turenne  and  broke  off  the  action.  The  loyal  army  did  likewise. 
Cond6  invited  the  commands:  of  Turenne's  rearguard  to  supper, 
dtaffed  lum  unmetcifoUy  for  aDoft^ng  the  prince's  itaen  to  siirprise 
him  in  the  morning,  and  by  way  of  farewell  remarked  to  his 
guest,  "  Quel  dommag^  que  des  t raves  gens  %omine  lious  se 
coupent  la  gorge  pour  un  faquJn  " — an  incident  and  a  remark 
that  thoroughly  jiistify  the  iron-handed  absolutism  of  Louis  XIV. 
There  was  no  hope  for  France  while  tournaments  on  a  large 
scale  and  at  the  public's  expense  Wdre  fashionable  amongst  the 
grands  seigneurs.  After  BMneau  both  armies  marched  to  Paris 
to  negotiate  with  the  p^rlement,  de  Retz  and  Mllede  Moritpensier, 
while  the  archdttke  tOok  more  fortresses  in  Flanders,  and  Charles 
IV.,  duke  of  Lorraine,  with  an  army  of  {Sundering  mercenaries, 
marched  through '  Champagne  to  join  Cond6.  As  to  the  latter, 
Turenne  manoeuvred  i>ast  Cond£  and  {Uanted  himsslf 'in  froiit 


of  the  mercenaries,  and  their  leader,  not  wiShing  to  expend  his 
men  against  the  old  French  regiments,  consented  to  depart  with 
a  money  payment  and  the  promise  of  two  tiny  Lorraihe  fortresses. 
A  few  more  manoeuvres,  and  the  royal  army  was  able  to  hem  in 
the  Frondeurs  in  the  Faubourg  St  Antoine  (and  July  1652)  with 
their  backs  to  the  closed  gates  of  Paris.  Tlie  n^aiists  attacked 
all  along  the  line  and  won  a  signal  victory  in  spite  of  the  knightly 
prowess  of  the  prince  and  his  great  lords,  but  at  the  critic^ 
moment  Gaston's  dau^ter  persuaded  the  Parisians  to  open  the. 
gates  and  to  admit  Condi's  army.  She  hersdf  tamed  the  guns 
of  the  Bastille  on  the  pursuers.  An  insurrectional  govCThment 
was  organized  in  the  capital  and  proclaimed  Monsieur  lieutenant- 
general  of  the  realm.  'Mazarin,  feeling  that  public  opinion  was 
solidly  against  him,  left  France  again,  and  the  bourgeois  of  Paris, 
quarrelling  with  the  princes,  permitted  the  king  to  enter  the  city 
on  the  2ist  of  October  1652.  Mazarin  returned  unopposed  in 
February  1653. 

The  Fronde  as  a  civil  war  was  now  over.  The  whole  country, 
wearied  of  anarchy  and  disgusted  with  the  princes,  came  to  look 
to  the  king's  party  as  the  party  of  order  and  settled  government, 
and  thus  the  Fronde  prepared  the  way  fbr  the  absolutism  of 
Louis  XIV.  The  general  wax  continued  in  Flandera,  Cs-taionia 
and  Italy  wherever  a  Spanish' «jid  a  French  guridon  were  face 
to  face,  and  Condi  with  the  wreck  of  his  army  openly  and 
definitely  entered  the  service  of  the  king  of  Spain.  The  "  ^paniiah 
Fronde  "  was  almost  purely  a  military  affair  and,  except  for  a 
few  outstanding  incidents,  a  didl  affair  to  \)oot.  In  1653  F^rice 
was  so  exhausted  that  neither  invaders  nor  defenders  were  able 
to  gather  supplies  to  enable  them  to  take  the  field  till  July. '  At 
one  moment,  near  Pironne,  Condi  had  Turenne  at  a  serious 
disadvantage,  but  he  could  not  galvanize  the  Spanish  general 
Count  Fuensaldana,  who  was  more  solicitous  to  presei^'e  bis 
master's  s(ddiers  than  to  estabUsh  Condi  as  mayor  Of  the  palace 
to  the  king  of  France,  and  the  armies  drew  apart  again  withont 
fitting.  Itti654.  the  prfndpal  incident  was  the  siege  and  relief 
of  Arras.  On  the  night  of  the  24th-25tfa  August  the  fines  trf 
drcmnvallation  drawn  round  that  place  by  the  prince  were 
brilliantly  stormed  by  Turenne's  army,  and  Condi  won  equal 
credit  for  his  safe  withdrawal  of  the  besieging  corps  under  cover 
of  a  series  of  bold  cavalry  charges  led  by  himself  as  usual,  sword 
in  hand.  In  1655  Turenne  captured  the  fortressesof  Landreeies, 
Condi  and  St  Ghislain.  In  1656  the  prince  of  Condi  revenged 
himself  for  the  defeat  of  Arras  by  storming  Turenne's  dtcum- 
vallation  aroimd  Valenciennes  (i6tb  July),  but  Turenne  drew  off 
his  forces  in  good  order.  The  c^paign  of  1657  was  unevoitful, 
and  is  only  to  be  remembered  because  a  body  oif  6000  Briti^ 
infantry,  sent  by  Cromwell  in  puvsuance  of  his  treaty  of  alliance 
with  Mazarin,  took  part  in  it.  The  iHVsence  of  the  English 
contingrat'and  its  very  definite  purpose  of  making  Dunkirk  a 
new  Calais,  to  be  hdd  by  England  for  ever,  gave  the  Aezt  cam- 
paign a  character  of  certainty  ahd  deci»on  which  is  entirdy 
wanting  in  the  rest  of  the  war.  Dunkirk  was  besieged  promptly 
and  in  great  force,  and  when  Don  Juan  of  Austria  and  Condi 
appeared  with  the  relieving  army  from  Fumes,  Turenne  advanced 
boldly  to  meet  him.  The  battle  of  the  Dunes,  fought  on  the 
14th  of  June  1658,  was  the  first  re^  trisi  of  strength  since  the 
battle  of  the  Faubourg  St  Antcnne.  Successes  on  one  wing  werfc 
compromised  by  failure  on  the  other,  but  in  the  end  Condi  diev 
off  with  heavy  losses,  the  success  o£  his  own  cavalry  duurges 
having  entirdy  failed  to  mtJEe  good  the  deleat  of  -  the  Spamdi 
right  wing  amongst  the  Dunes.  Hoe  the  "  Tedraiati "  made 
their  first  appearance  on  a  amtinental  baittefidd,  under  the 
leadership  of  Sir  W.  Lockhart,  Cromwell's  ambassador  at  Paris, 
and  astonished  both  armies  by  the  stubborn  fierceness  of  their 
assaults,  for  they  were  the  products  of  a  war  where  pauions 
ran  higher  and  the  determination  to  win  rested  on  deeper  founda- 
tions than  in  the  digringolade  of  the  feudal  spirit  -in  which  they 
now  figured.  Dunkirk  fell,  as  a  result  of  the  victory,  and  flew 
the  St  George's  cross  till  Charles  II.  sold  it  to  the  king  of  France. 
A  last  desultory  campaign  followed  in  1659— the  twenty-fifth 
yrar  of  the  Franco-Spanish  War — and  the  pteace  of  the  Pyrenees 
was  signed  on  the  5th  of.  November.   On  the  a^ith  of  January 
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.x66o  Ute  priAce  asked  and  obtained  at  Aiz  the  foigiveness  of 
loma  XIV.  .The  later  careers  Turenne  and  Cond6  as  the 
great  generals — fuid  obedient  subjects— of  their  sovereign  are 
described  in  the  article  Dutch  Waxs. 

For  the  inany  memoirs  and  letto's  of  the  time  see  the  list  in 
G.  Moiitld's  Sibliographie  de  t'histoire  Je  Frantx  (Paris,  1888).  The 
Lettres  du  eardiiuu  Masamt  have  been  collected  in  nine  volumes 
(Paris,  1878-1906).  See  P.  Adolpbe  Ch6ruel,  Hiitoire  d*  France 
fwkiowt  la  minoTtU  de.  Louis  XIV  (4  vols.,  1879-1880),  and  his 
Jiistoire  de  France  sous  le  ministkre  de  Matarin  (3  vols.,  1883); 
L.  C.  de  Beaupoil  de  ^inte-Aulaire,  Histoire  de  la  Fremde  (2nd  ed., 
a  vols.,  i860);  "Arvede  Barine"  (Mrae  Charles  Vincens),  La 
JeumessB  de  ia  grandt  -mademois^e  (Paris,  190s);  Due  d'Aumale, 
Sittoire  des  princes  de  Condi  (Paris,  1889-1896,  7  vols.).  The  most 
interesting  account  of  the  military  operations  is  in  General  Hardy 
de  P6rini  s  Turenne  et  Condi  {BatatUes  fransaises,  vol.  iv.). 

FRONTENAC  ET  PAUUAU.  LODIS  DE  BUADE,  Coute  de 
(103D-1698),  French- Canadiau  statesman,  governor  and  lieu- 
tenant-general for  the  French  king  in  La  Nouvelle  France 
(Canada),,  son  of  ]Senri  de  Buade,  colonel  in  the  regiment  of 
Nava^e,  was  born  in  the  year  1620.  The  details  of  his  early 
life  are  meagre,  as  no  trace  of  the  Frontenac  papers  has  been 
discovered.  The  de  Buades,  however,  were  a  family  of  distinc- 
tion in  the  pondpality  of  B£am.  Antoine  de  Buade,  seigneur  de 
Frontenac,  grandEather  of  the  future  govemoi  oi  Canada,  attained 
eminence  as  a  couocilloi  of  state  under  Henri  IV,;  and  his 
children  were  brought  up  with  the  dauphin,  afterwards  Louis 
XIIL  Loms  de  Buade  entered  the  army  at  an  early  age.  In 
the  year  1635  he  served  under  the  prince  of  Orange  in  Holland, 
and  fought  with  credit  and  received  many  wounds  during 
engagements  ioi  the  Low  Countries  and  in  Italy.  He  was  pro- 
moted to  the  rank  of  colonel  in  the  regiment  of  Normandy  in 
1643,  and  three  years  later,  aft«  distinguishing  himself  at  the 
siege  of  Orbitello,  where  he  had  an  arm  broken,  he  was  made 
marickai  de  camp.  His  service  seems  to  have  been  continuous 
until  the  conclusion  of  the  peace  of.Westphalia  in  1648,  when  he 
returned  to  his  father's  house  Paris  and  married,  vithont  the 
consent  of  her  parents,  Anne  de  la  Grange-Trianon,  a  girl  of 
great  beauty,  who  later  became  the  friend  and  confidante  of 
Madame  de  idontpensier.  The  marriage  was  not  a  happy  one, 
and  after  the  birth  of  a  son  incompatibility  of  temper  led  to  a 
separation,  the  count  retiring  to  his  estate  on  the  Indre,  where 
by  an  extravagant  course  of  living  he  Iwcame  hopelessly  involved 
in  debt.  Little  is  known  of  his  career  for  the  next  fifteen  years 
beyond  the  fact  that  he  held  a  high  poaition  at  court;  but  in 
the  year  1669,  when  France  scot  a  contingent  to  assist  the 
Venetians  in  the  defence  of  Crete  against  the  Turks,  Frontenac 
.was  placed  in  command  (rf  the  troops  on  the  recommendation  of 
^Turenne.  '■  .In  this  eaqieditian  he  won  miUtaiy  gLozy ;  but  his. 
fortune  was  not  improved  thereby. 

At  this  period  the  affiuts  of^dw  F^ctilOB  claimed  tiie  ftttoHion 
xA  the  Frnich  court.  From  the  year  ■r66s  the  colony  had  been 
successfully  administered  by  three  remarkable  men — ^Daniel  de 
R£my  de  ConroeUe,  the  governor,  Jean  Talon,  the  intendant, 
and  the  raarqids  de  Tracy,  who  had  been  appointed  lieutenant- 
general  for  the  French  king  in  Anierica;  but  a  difference  of 
opinion  had  arisen  between  the  governor  and  the.  intendant,  and 
each  had  demanded  the  other's  recall  in  the  public  interest. 
At  this,  crisis  in  the  adnunistration  of  New  France,  Fnai^nac 
was  aiqxiint^  to  succeed  de  ClourceUe.  The  new  governor 
arrived  in  (^b^  on  the  xatfa  of  September  1673.  From  the 
commencement  it  was  evident  that  he  was  pE^Mued  to  give 
effect  to  a  policy  of  ctrfonial  expansion,  and  to  exercise  an  inde- 
pendence  of  actitm  that  did  not  coincide  with  the  views  of  the 
monarch  or  of  his  minister  Colbert.  One  of  the  first  acts  of  the 
gov^nor,  by  which  he  sought  to  establish  in  Canada  the  three 
-estates — nobles^  dergy  and  people — miet  with  the  disapproval 
of  the  French  court,  and  measures  were  adopted  to  curb  his 
ambition  by  increasing  the  power  of  the  sovereign  council  and 
by  reviving  the  office  of  intendant.  Frontenac,  however,  was 
a  man  of  dominant  spirit,  jealous  of  authcnity,  prepared  to  exact 
obedience  from  all  and  to  yield  to  none.  In  the  course  of  events 
he  soon  became  involved  in  qnarrels  with  the  intendant  touching 
questions  of  precedence,  and  with  the  ecdeaiaatics,  one  or  two 
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of  whom  ventured  to  criticize  his  proceedings.  The  .church  iji 
Canada  had 'been  administered  for  many  years  by  the  religioiis 
orders;  fdr  the  see  of  Quebec,  so  long  contemplated,  had  not  yet 
been  erected.  Biit  three  years  after  the  arrival  of  Frontenac  a 
former  vicar  apostolic,  Francois  Xavier  de  Laval  de  Mont- 
morenci,  returned  to  Quebec  as  bishop,  with  a  jurisdiction  over 
the  whole  of  Canada.  In  this  redoubtable  churchman  the 
governor  found  a  vigorous  opponent  who  was  determined  tb 
render  the  stat^  subordinate  to  the  churdi.  Frontenac,  following 
in  this  respect  in  the  footsteps  of  his  predecessors,  had  issued 
trading  licences  which  permitted  the  sale  of  intoxicants.  The 
bishop,  si^pprted  by  the  intendant,  endeavoured  to  suppress 
this  tntde  and'sent  an  ambassador  to  Fraooe  to  obtain  remedial 
action.  The  views  of  the  bishop  were  upheld  and  henceftMrth 
authority  was  divided.  Troubles  ensubd  betweob  ^  goueinor 
and  the  sovereign  council,  most  of  the  membeCs  .of  which  sided 
with  the  orie  .permanent  power  in  the  icolony — the  bishop; 
while  the  stisfudons  and  intrigues  of,the.intendaQt,  Duchesoeau, 
were  a  constant  source  oi  vexation  and  strife.  As  the  king  and 
his  minister  bad  to  listen  to  and  adjudicate  upon  the  appeals 
from  the  contending  parties  their  patieaice  was  at  last  worn  out, 
and  both  governor  and  intendant  were  recalled  to  France  in 
the  year  1682.  During  Fxontenac'a  first  adminiatratiom  many 
improvements  had  been  made  in  the  country.  The  driences 
had  been  strei^hened,  a  fort  was  built  at  Cataraqui  (now 
Kingston),  Ontario,  bearing  the  governor's  name,  and  conditions 
of  peace  had  been  fairly  maintained  between  the  Iroquois  on 
the  one  hand  and  the  French  and  their  allied,  the  Ottawas  and 
the  Hurons,  on  the  other.  The  progress  of  events  during  the 
next  few  years  proved  that  the  recall  of  the  governor  had  been 
ill-timed.  The  Iroquois  were  assuming  a  threatening  attitude 
towards  the  inhabitants,  and  Frontenac's  successor,  La  Barre, 
was  quite  incapable  of  leading  an  army  againat  such  cunning 
foes.  At  theend  (tf  a  year  La  Baire  was  replaced  by  the  muquis 
de  Denonville,  a  man  of  ability  and  courage,  who,  though  be 
showed  some  vigour  in  marching  agakist  the  western  Iroquois 
tribtt,  angered  rather  than  intimidated  them,  and  the  massacre 
of  Lachine  (sth  of  August  16S9)  must  be  regarded  as  one  of  the 
unhappy  results  of  his  administration. 

The  affairs  of  the  colony  were  now  in  a  critical  condition;  a 
man  of  experience  and  decision  was  needed  to  cope  with  the 
difficulties,  and  Louis  XIV.,  who  was  not  wanting  in  sagacity, 
wisely  made  choice  of  the  choleric  count  to  represent  and  uphold 
the  power  of  France.  When,  therefore,  on  the  15th  of  October 
1689,  Fronte^iac  arrived  In  (Quebec  as  governor  for  the  second 
time,  he  received  an  enthusiastic  welcome,  and  confidence  was 
at  once  restored  in  the  public  mind.  Quebec  was  not  long  to 
enjoy  the  blessing  of  peace.  On  the  i6th  of  October  1690 
several  New  England  shi^  under  the  command  of  Sit  William 
Phipps  a^^ieared  off  the  Island  of  Orkans,  and  an  officer  was 
sent  ashore  to  demand  the  surrender  of  the  fort.  Frontenac, 
bold  and  fearless,  sent  a.  defiant  answer  to  the  hostile  admiral, 
and  handled,  so  vigorously  the  forces  he  had  collected  as  com- 
pletely to  repulse  the  enemy,  who  in  their  hasty  retreat  left 
behind  a  few  pieces  of  artillery  on  the  Beauport  shore.  The 
prestige  of  the  governor  was  greatly  increased  by  this  event,  and 
he  was  prepared  to  follow  up  his  advantage  by  an  attack  on 
Boston  from  the  sea,  but  his  resources  were  inadeqiiate  for  the 
undertakiijg.  New  France  now  rejoiced  in  a  brief  respite  from 
her  enemies,  and  during  the  int^al  Frontenac  encouraged  the 
revival  of  the  dmna  at  the  Ch&teau  Str-Loius  and  paid  some 
attention  to  the  social  Ufe  of  the  colony.  The  Indians,  however, 
were  not  yet  subdued,  and  for  two  years  a  petty  warfare  was 
maintained.  In  i6g6  Frontenac  dedded  to  take  the  field  against 
the  Iroquois,  although  at  this  time  he  was  seventy-six  years  of 
age.  On  the  6th  of  July  he  left  Lachine  at  the  head  of  a  con- 
siderable force  for  the  viUage  of  the  Onondagas,  where  he  arrived 
a  month  later..  In  the  meantime  the  Iroquois  had  abandoned 
their  villages,  and  as  pursuit  was  impracticable  the  army  com- 
menced its  return  march  on  the  loth  of  August-  The  old  warrior 
endured  the  fatigue  of  the  march  as  well  as  the  youngest  soldier, 
and  for  his  courage  and  prowess  he  received  the  cross  of  St 
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Louis.  Fronteoiac  died  on  the  28tli  o£  November  1698  at  the 
Ch&teau  St-Louis  after  a  brief  illness,  deeply  mourned  by  the 
Canadian  peopje.  The  faults  of  the  governor  were  those  of 
temperament,  which  had  been  fostered  by  early  environment 
His  nature  was  turbulent,  and  from  his  youth  he  had  been  used 
to  command;  but  underlying  a  rough  exterior  there  was  evidence 
of  a  kindly  heart.  He  was  feariess,  resourceful  and  decisive, 
and  triumphed  as  few  men  could  have  done  over  the  difficulties 
and  dangers  of  a  most  critical  position. 

See  Count  Frontenac,  by  W.  D.  Le  Sueur  (Toronto,  1906) ;  Count 
Frontenac  and  New  France  under  Louis  XIV,  by  Francis  Park- 
man  (Boston,  1878);  Le  Comte  de  Frontenac,  by  Henri  Lorin 
(Paris,  1895);  Frontenac  «t  ses  amis,  by  Ernest  Myrsnd  (Quebec, 
1908).  (A.  G.  D.) 

PRONTINUS,  SBZTUS  JUUUS  {c.  A.D.  40-103),  Roman 
soldier  and  author.  In  70  he  was  city  praetor,  and  five  years 
later  was  sent  into  Britain  to  succeed  Petilius  Ceieaiis  as  governor 
of  that  island.  He  sut>dued  the  Silures,  and  held  the  other 
native  tribes  in  check  till  he  was  superseded  by  Agricola  (78). 
In  97  he  was  appointed  superintendant  of  the  aqueducts  {curator 
aquarum)  at  R<»ne,  an  oiffice  only  conferred  upon  persons  of  very 
high  standing.  He  was  also  a  member  of  the  college  of  augurs. 
His  du^  woric  is  De  ajjuis  urbis  Ramae,  in  two  books,  containing 
a  history  and  descnption  of  the  water-supply  of  Rome,  including 
the  laws  relating  to  its  use  and  m^tenance,  and  other  matters 
<rf  impratance  in  the  history  of  architectiiTe.  Frontinus  also 
wrote  a  theoretical  treatise  on  military  science  {De  re  militart) 
which  is  lost.  His  SiraiegemaHcon  libri  Hi.  is  a  collection  of 
examples  of  m^tary  stratagems  from  Greek  and  Roman  history, 
for  the  use  of  <^cers;  a  fcmrth  book,  the  plan  and  .style  of  which 
is  different  from  the  rest  (more  stress  is  laid  on  the  moral  aspects 
of  war,  e.g.  discipline},  is  the  work  of  another  writer  (best  edition 
by  G.  Gundermann,  1888).  Extracts  &om  a  treatise  on  land- 
surTe3rtng  ascribed  to  Frontinus  aze  preserved  in  Lachmann's 
Gromatici  veteres  (1848). 

A  valuable  edition  of  the  De  a^uts  (text  and  translation)  has  been 
puUtahed  by  C.  Heradiet  (Boston,  Mass.,  1899).  It  <xHitaiDs  oumer- 
oqs  illustrations;  maps  of  the  routes  of  the  ancient  aqueducts 
and  the  city  of  Rome  in  the  time  of  Frontinus;  a  photographic 
reproduction  of  the  only  MS.  ^the  Monte  Cassino);  several  ex- 
planatory chapters,  Md  a  conase  bibliography,  in  which  special 
reference  ts  made  to  P.  d  Tissot,  Etvde  sur  la  condition  des  agri- 
mensores  (1879).  There  is  a  complete  edition  the  works  py 
A.  Dederich  (1855),  and  an  English  translation  of  the  Stratestma^ca 
by  R.  Soott  (1816}. 

FRONTISPIECE  (through  the  French,  from  Med.  Lat.  frontis- 
PiciuM,  a  front  yiew,ffons,frontis,  forehead  or  front,  a.jid  specere, 
to  look  at;  the  English  spelling  is  a  mistaken  adaptation  to 
*'  piece  "),  an  architectural  term  for  the  principal  front  of  a 
building,  but  more  generally  applied  to  a  richly  decorated 
entrance  doorway,  if  projecting  slightly  only  in  front  of  the 
main  wall,  otherwise  portal  or  porch  would  be  a  more  correct 
term.  The  word,  however,  is  more  used  fw  a  decorative  design 
or  the  representation  of  some  subject  connected  with  the  sub- 
stance of  a  book  and  placed  as  the  first  illustrated  page.  A 
design  at  the  end  of  the  chapter  of  a  book  is  called  a  tail-piece. 

PRONTO.  lIARCnS  CORNELIUS  (c.  a.d.  xoo-170),  Roman 
grammarian,  rhetorician  and  advocate,  was  bom  of  an  Italian 
family  at  Cirta  in  Numidia.  He  came  to  Rome  in  the  reign  of 
Hadrian,  and  soon  gained  such  renown  as  an  advocate  and 
orator  as  to  be  reckoned  inferior  only  to  Cicero.  He  amassed  a 
large  fortune,  erected  magnificent  buildings  and  purchased  the 
famous  gardens  of  Maecenas.  Antoninus  Pius,  hearing  of  his 
fame,  appointed  him  tutor  to  his  adopted  sons  Marcus  Aurelius 
and  Lucius  Verus.  In  143  he  was  consul  for  two  months,  but 
declined  the  proconsulship  of  Asia  on  the  ground  of  ill-health. 
His  latter  years  were  embittered  by  the  loss  of  all  his  children 
except  one  daughter.  His  talents  as  an  orator  and  rhetorician 
were  greatly  admired  by  his  contemporuies,  a  number  of  whom 
formed  themselves  into  a  school  called  after  him  Frontoniani, 
whose  avowed  object  it  was  to  restore  the  ancient  purity  and 
simplicity  of  the  Latin  language  in  place  of  the  exaggerations  of 
the  Greek  sophistical  school.  However  praiseworthy  the  inten- 
tion may  have  been,  the  list  of  authors  specially  recommended 


does  not  speak  well  for  Fronto's  literary  taste.  ,The  authors  of 
the  Augustan  age  are  unduly  depreciated,  whUe  Ennius,  Plautiis, 
lAberiusy  Sallust  are  held  up  as  models  of  imitation..  .ttU  18x5 
the  only  extant  works  ascribed  (erroneously)  to  Fronto  were  two 
grammatical  treatises,  De  nominum  verbonmque  differentUfi 
and  Exempla  elocutionum  (the  last  bdng  really  by  Arusianus 
Messius).  In  that  year,  however,  Angelo  Mai  discovered  in 
the  Ambrosian  Hbrary  at  Milan  a  palimpsest  manuscript  (and, 
later,  some  additional  sheets  of  it  in  the  Varican),  on  which  had 
been  originally  written  some  of  Fronto's  letters  to  his  royal 
pupils  and  their  replies.  These  palimpsests  had  originally 
belonged  to  the  fomous  convent  of  St  Columba  at  Bobbio,  and 
had  been  written  over  by  the  monks  with  the  acts  of  the  first 
council  of  Chalcedoiu  The  letters,  together  with  the  other 
fragments  in  the  palimpsest,  were  publi^ed  at  Rome  in  1833. 
Thar  contents  faHs  far  short  the  writer's  great  reputation. 
The  letters  consist  of  correspondence  with  Antoninus  PiUs, 
Marcus  Aurelius  and  Lucius  Verus,  in  which  the  character  of 
Fronto's  pupils  appears  in  a  very  favourable  light,  espedftUy 
in  the  affection  they  both  seem  to  have  retained  for  their  old 
master;  and  letters  to  friends,  chiefly  letters  of  recommendation. 
The  collection  also  contains  treatises  on  eloquence,  some  historical 
fragments,  and  literary  trifles  on  such  subjects  as  the  praise  of 
smoke  and  dust,  of  negligence,  and  a  dissertation  on  Arion. 
"  His  style  is  a  laborious  mixture  of  archaisms,  a  motley  cento, 
with  the  aid  of  which  he  conceals  the  poverty  of  his  kno^edge 
and  ideas."  His  chief  merit  consists  in  having  preserved  extracts 
from  ancient  writers  which  would  otherwise  have  been  lost. 

The  best  edition  of  his  woHcs  is  by  S.  A.  Naber  (1867),  with  an 
account  of  the  palimpsest;  see  also  G.  Boissier,  "  Marc-Aur^le  et 
les  lettres  de  F.,  '  in  Rome  des  deux  mandes  (April  1868) ;  R.  EUis, 
in  Journal  0/  Pkiloloey  (1868)  and  Correspondence  of  Fronto  and  M. 
Aurelius  (190^) ;  andthe  full  bibliography  in  the  article  by  Brsoska 
in  the  new  edition  of  Pauly's  RetdeneydopSdie  der  classischen  Alier- 
tumswissenschaft,  iv.  pt.  i.  (1900). 

FR(^INONB  (anc.  Frusino),  a  town  of  Italy  in  the  ivovince 
of  Rome,  from  which  it  is  53  m.  E.S.E.  by  rail.  Pop.  (X901) 
town,  9530;  commune,  11,029.  The  place  is  incturesque^ 
situated  on  a  hill  of  955  ft.  above  sea-level,  but  contains  no 
buildings  of  interest.  Of  the  ancient  city  walls  a  small  fragment 
alone  is  presaged,  and  no  other  traces  of  antiquity  are  visible, 
not  even  of  the  amphitheatre  which  it  once  possessed,  fox  wfaidi 
a  ticket  (tessera)  has  been  found  (Th.  Mommsen  in  Ber.  d.  SiUt- 
siscben  GesMsdtaft  d.  Wissmsckaften^  1849,  a86).  It  was  a 
Vtdsdan,  not  a  Hemican,  town;  a  part  of  its  teriitcny  ms  taken 
from  it  about  306-303  B.C.  by  the  Romans  and  sold.  The  town 
then  became  a  fraefechira,  probably  with  the  civitas  sine  suffragioy 
and  later  a  colony,  but  we  hear  nothing  important  of  it.  It  was 
situated  just  above  the  Via  Latina.  (T.  As.) 

FROSSARD,  CHARLES  AUGUSTE  (1807-1875),  French 
general,  was  bom  on  the  a6th  of  April  1807,  and  entered  the 
army  from  the  &cole  Polytechnique  in  1827,  being  posted  to  the 
engineers.  He  took  part  in  the  siege  of  Rome  in  1849  and  in 
that  of  Sebastopol  in  1855,  after  which  he  was  promoted  general 
of  brigade.  Four  years  later  as  general  of  division,  and  diief 
<3i  en^neers  in  the  Italian  campaign,  he  attracted  Uie  particular 
notice  of  the  ^peror  Napoleon  III.,  who  made  him  in  1867  diief 
of  his  military  household  and  governor  to  the  prince  imperial. 
He  was  one  of  the  superiOT  military  authorities  who  in  this 
period  1866-1870  foresaw  and  endeavoured  to  prepare  for  the 
inevitable  war  with  Germany,  and  at  the  outbreak  of  war  he 
was  given  by  Napoleon  the  choice  between  a  corps  cranmand 
and  the  post  of  chief  engineer  at  headquarters.  He  chose  the 
command  <A  the  II.  corps.  On  the  6th  of  August  1870  he  held 
the  position  <A  Spicheren  against  the  Germans  until  the  arrival 
of  reinforcements  for  the  latter,  and  the  non-appeamnce  of  the 
other  French  corps  compelled  him  to  retire.  After  this  he  took 
part  in  the  battles  around  Metz,  and  was  involved  with  lus  covp& 
in  the  surrender  of  Bazaine's  army.  General  Frossard  published 
in  1872  a  Rapport  sur  les  optraHons  du  s*  corps.  He  died  at 
Ch&teau- Villain  (Haute-Mame)  on  the  35th  of  August  1875. 

FROST,  WILUAM  EDWARD  (1810-1877),  English  painter,  was 
born  at  Wandsworth,  near  London,  in  September  18 10.  About 
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1825,  through  William  Etty,  R.A.,  was  sent  to  a  drawing 
school  in  Bloomsbury,  and  after  several  years'  study  there,  and 
in  the  sculpture  rooms  at  the  British  Museum,  Frost  was  iu 
1839  admitted  as  a  student  in  the  schools  of  the  Royal  Academy. 
Be  won  med&Is  in  all  the  schools,  except  the  antique^  in  which 
he  was  beaten  by  Maclise.  During  those  years  he  maintained 
himself  by  portrait-painting.  He  is  said  to  have  painted  about 
this  time  over  300  portraits.  In  1839  he  obtained  the  gold 
medal  of  the  Roy^  Academy  for  his  picture  of  *'  Prometheus 
bound  by  Force  and  Strength,"  At  the  cartoon  exhibition  at 
Westminster  Hall  in  1843  he  was  awarded  a  third-class  prize 
of  £100  for  his  cartoon  of  "  Una  alarmed  by  Fauns  and 
Satyrs."  He  exhibited  at  the  Academy  *'  Christ  crowned  with 
thorns  "  (1843), "  Nymphs  dancing  "  (1844), "  Sabrina  "  (1845), 
"  Diana  and  Actaeon  "  (1846).  In  1846  he  was  elected  Associate 
of  the  Royal  Academy.  His  "  Nymph  disarming  Cupid  "  was  ex- 
hibited in  1847 ;  *'  Una  and  the  Wood-Nymphs  "  of  the  same  year 
was  bought  by  the  queen.  This  was  the  time  of  Frost's  highest 
popularity,  which  considerably  dediaed  after  1850.  His  later 
pictures  are  amply  repetitions  of  earlier  motives.  Among  them 
may  be  named  "  Euphrosyne "  (1848),  "  Wood-Nymphs " 
(1851), «  Chastity  » (1854), "  IlPenseroso"(i85s),  "The  Graces" 
(1856),  "Narcissus"  (1857),  "Zephyr  with  Aurora  playing" 
{1858),  "The  Graces  and  Loves"  (1863),  "  Hylas  and  the 
Nymphs  "  (1867).  Frost  was  elected  to  full  membership  of  the 
Royal  Academy  in  December  1871.  This  dignity,  however,  he 
soon  resigned.  Frost  had  no  high  power  of  de^gn,  though  some 
of  his  smaller  apd  apparently  less  important  works  are  not  with- 
out grace  and  chann.  Technically,  his  paintings  are,  in  a  sense, 
very  highly  finished,  but  th^  are  entirely  without  mastery. 
He  died  on  the  4th  of  June  1877. 

FRMT  (a  common,  Teutonic  word,  cf.  Dutch,  vorst,  Ger.  Frost, 
from  the  common  Teutonic  verb  meaning  "  to  freeze,"  Dutch^ 
vriezen,  Ger.  frieren;  the  Indo-European  root  is  seen  in  Lat. 
pruina,  hoar-frost,  cf .  prurire^  to  itch,  burn,  prune,  burning  coal, 
Sansk.  plusk,  to  bum),  in  meteorology,  the  act,  or  agent  of  the 
process,  of  freezing;  hence  the  terms  "  hoar-frost  "  and  "  white- 
frost  "  applied  to  visible  frozen  vapourf ormed  on  exposed  surfaces. 
A  frost  can  only  occur  when  the  surface  temperature  falls  below 
32°  F.,  the  freezing-point  of  water;  if  the  temperature  be 
between  28**  and  ^2**  it  is  a  "  light  frost,"  if  below  38''  it  is  a 
"  heavy,"  "  killing  "  or  "  black  frost the  term  "  black,  frost " 
is  also  used  when  no  hoar-frost  is  present.  The  number  of 
degrees  below  freezing-point  is  termed  "  degrees  of  frost."  As 
soon  as  a  mass  of  aii  ia  coded  to  its  dew-point,  water  begins  to 
be  precipitated  in  the  form  of  rain,  dew,  snow  or  hail.  Hoar- 
frost is  only  formed  at  the  immediate  surface  of  the  land  if  the 
latter  b«  at  a  temperature  below  33",  and  this  may  occur  even 
when  the  temperature  of  the  air  a  few  feet  above  the  ground  is 
i2%i6°  above  the  freezing-point.  The  heaviest  hoar-frosts  are 
formed  under  weather  condirions  similar  to  those  under  which 
the  heaviest  summer  dews  occur,  namely,  clear  and  calm  nights, 
when  there  is  no  doud  to  impede  the  radiation  of  heat  from  the 
surface  the  land,  which  diereby  becomes  rapidly  and  com- 
pletely cooled.  The  danger  of  frost  is  minimized  when  the  soil 
is  very  moist,  as  for  examine  after  xo-ia  mm.  of  rain;  and  it 
is  a  practice  in  America  to  flood  fields  on  the  recapt  of  a  frost 
warning,  radiation  being  checked  by  the  light  fog  sheets  which 
develop  over  moist  soils,  just  as  a  cloud-layer  in  the  upper 
atmosphere  impedes  radiation  on  a  grand  scale.  A  layer  of 
smoke  will  also  impede  radiation  locally,  and  to  this  end  smoky 
fires  are  sometimes  lit  in  such  positions  that  the  smoke  may 
drift  over  planted  ground  which  it  is  desirable  to  preserve  from 
frost.  Similarly,  frost  may  occur  in  open  country  when  a  town, 
protected  by  its  smoke-cloud  above,  is  free  of  it.  In  a  valley 
with  fairly  high  and  steep  flanks  frost  sometimes  occurs  locally 
at  the  bottom,  because  the  layer  of  air  coded  by  ointact  with 
the  cold  surface  of  the  hi^er  ground  is  heavier  than  that  not  so 
cooled,  and  therefore  tends  to  flow  or  settle  downwards  along  the 
slope  of  the  land.  When  meteorological  considerations  point 
to  a  frost,  an  estimate  of  the  night  temperature  may  be  obtained 
by  multiplying  the  difference  between  the  readings  of  the  wet 


and  dry  bulb  thermometer  by.  2-5  and  subtracting  the  result 
from  the  dry  Tbulb  teinperature.  This  rule  applies  when  the 
evening  air  is  at  about  56*  and  30'X-in.  pressure,  the  sky  being 
clear.  An  instrument  has  been  devised  in  France  for  the  pre- 
diction of  frost.  It  consists  of  a  wet  bulb  and  a  dry  bulb  ther- 
'  mometer,  mounted  on  a  board  on  which  is  also  a  scale  of  lines 
correspimding  to  d^rcies  of  the  dry  bulb,  and  a  pointer  traversing 
a  scale  graduated  according  to  d^rees  of  the  wet  bdb.  Observa- 
tions for  the  night  are  taken  about  half  an  hour  before  sunset. 
By  means  of  the  pointer  and  scale,  the  point  may  be  found  at 
which  the  line  of  the  dry-bulb  reading  meets  the  pointer  set  to 
the  reading  of  the  wet  bulb.  Thp  scale  is  further  divided  by 
colours  so  that  the  observed  point  may  fall  within  one  of  three 
zones,  indicating  certain  frost,  probable  frost  or  no  probftblUty 
of  frost. 

FROSTBITE,  a  form  of  mortification  (f.v-),  due  to  the  action 
.  of  extreme  cold  in  cutting  ofi  the  blood-supply  fnon  the  fingers, 
toes  nose,  ears,  Sec.  In  comparatively  trifling  forms  it  occurs 
as  '  chaps  "  and  "  chilblains,"  but  the  term  frostbite  is  usually 
api^ied  only  to  more  severe  cases,  where  the  part  a£Eected 
becomes  in  danger  of  gangrene.  An  immediate  ai^licadon  of 
snow,  or  ice-water,  will  restore  the  circulation;  the  application 
of  heat  would  cause  inflammation.  But  if  the  mortification  has 
gone  too  far  for  the  circulation  to  be  restored,  the  part  will  be 
lost,  and  surgical  treatment  may  be  Dscessary^ 

FROSTBURO,  a  town  of  Allegany  county,  Maryland,  U.S.A., 
II  m.  W.  of  Cumberland.  Pop.  (1890)  3804;  (1900}  5274 
(578  foreign-bom  and  236  negroes);  (1910)  6028.  It  is  ser^4d 
by  the  Cumberland  &  Pennsylvania  railway  and  the  Cumberland 
&  Westonport  electric  railway.  The  town  is  about  2000  It. 
above  aea~levcl  on  a  plateau  between  the  Great  Savage  and  Dans 
mountain^  and  its  ddightful  scenery  and  air  have  made  it 
attractive  as  a  summer  resort.  It  is  the  seat  of  the  second  state 
normal  school,  o[>ened  in  1904.  Frostburg  is  in  the  midst  of  the; 
coal  region  of  the  state,  and  is  itself  almost  completely  under> 
mined;  it  has  planing  mills  and  manufactures  large  quantities 
of  fire-brick.  The  municipality  owns  and  operates  its  water- 
works. Natural  gas  19  piped  to  Frostburg  from  the  West  Virginia 
fields,  120  m.  away.  Frostburg  was  first  settled  in  1812;  was 
called  Mount  Pleasant  until  about  1830,  when  the  present  name 
was  substituted  in  honour  of  Mesbech  Frost,  one  of  the  town's 
founders;  and  was  incorporated  in  1870. 

FROTHIHOHAM,  OCTAVIUS  BROOKS  (1822-1895),  American 
clergyman  and  author,  was  bom  in  Boston  on  the  36th  of 
November  1822,  son  of  Natbanid  Langdon  Frothingham  (1793- 
1870),  a  pzominent  Unitarian  preacher  of  Bt^pn,  and  through 
his  mother's  family  related  to  Fbilhps  Brooks.  He  graduated 
from  Harvard  College  in  1843  and  from  the  Divinity  School  in 
1846.  He  was  pastor  of  the  North  Unitarian  church  of  Salem, 
Massachusetts,  in  1847-1855.  From  1855  to  i860  he  was  pastor 
of  a  new  Unitarian  society  in  Jersey  City,  where  he  gave  up  the 
Lord's  Supper,  thinking  that  it  ministered  to  self-satisfaction; 
and  it  was  as  a  radical  Unitarian  that  he  became  pastor  of  another 
young  church  in  New  York  City  in  1S60.  Indeed  in  2864  he  was 
recognized  as  leader  of  the  radicals  after  his  reply  to  Dr  Hedge's 
address  to  the  graduating  students  of,  th^  Divinity  School  on 
Anti-SupertMtimilism  in  the  Pulpit,  In  1865,  when  he  had 
practically  given  up  "  transcendentalism,"  his  church  building 
was  sold  and  his  congregation  began  to  worship  in  Lyric  Hall 
under  the  name  of  the  Independent  Liberal  Church;  in  1875 
they  removed  to  the  Masonic  Temple,  but  four  years  later  ill- 
health  compelled  Frothingham's  resignation,  and  the  church 
dissolved.  Paralysis  threatened  him  and  be  never  fully  recovered 
his  health;  in  1881  he  returned  to  Boston,  where  he  died  on  the 
37th  of  November  1895.  To  this  later  period  of  his  life  belongs 
his  best  literary  work.  While  he  was  in  New  York  he  was  for  a 
time  art  critic  of  the  Tribune,  Always  himself  on  the  unpopular 
side  and  an  able  but  thorous^y  fair  critic  of  the  majority,  hs 
habitually  under-estimated  his  own  worth;  he  was  not  only  an 
anti-davery  leader  when  abolition  was  not  popular  even  in  New 
England,  and  a  radical  and  rationalist  when  it  was  impossible 
for  him  to  stay  conveniently  in  the  Unitarian  Church,  but  he 
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was  the  first  president  of  the  National  Free  Reli^bus  Association. 

(1867)  and  an  early  and  ardent  disciple  o£  Darwin  and  Spencer. 
To  his  radical  views  Jie  was  always  faithful.  It  is  a  mistake  to 
say  that  he  grew  more ,  conservative  in  later  years;  but  his 
judgment  grew  more  generous  and  catholic.  He  was  a  greater 
orator  than  man  of  letters,  and  his  sermons  in  New  York,  were 
delivered  to  large  audiences,  averaging  one  thousand  at  the 
Masonic  Temple,  and  were  printed  ^ch  week;  in  eloquence  and 
in  the  charm  of  his  spoken  word  he  was  probably  surpassed  in 
his  day  by  none  save  George  William  Curtis.  Personally  he 
seemed  cold  and  distant,  partly  because  of  his  impressive  appear- 
ance, and  partly  because  of  his  own.  modesty,  which  made  him 
backward  in  seeking  fr^ndships. 

His  principal  published  works  are:  Stories  from  (ke  Life  of  the 
Teacher  (1863),  A  Child's  Book  of  Religion  (1866),  and  other  works 
of  rdigious  teaching  for  children;  several  volumes  of  sermons; 
Beliefs  of  UnbeUeoers  (1876).  The  Cradle  of  the  Christ:  a  Study  in 
Primitive  Christianity  (1877),  The  SpirU  of  New  Faith  (1877), 
The  Rising  and  the  Setting  Faith  (1878),  and  other  expositions  of 
the  "  new  faith  "  he  preached;  Life  of  Theodore  Parker  (1874), 
Transcendentalism  in  New  England  (1876),  which  is  largely  oio- 
sraphicai,  Gerrit  Smith,  a  Biography  ilSjS),  George  Ripley  (1882), 
in  the  "American  Men  of  .Letters"  series,  Memoir  of  William 
Henry  Channing  (i886>,  Boston  Unitarianism,  1820-1850  (1890), 
really  a  biography  of  his  father;  and  Recollections  and  Impressions, 
1822-1890(1^1). 

FROUDE.  JAMBS  ANTHONY  (18x8-1894),  Engli^  historian, 
son  of  R.  H.  Froude,  ^chdeacon  of  Totnes,  was  bom  at 
Dartington^  Devon,  on  the  33rd  of  April  1818.  He  was  educated 
at  Westminster  and  Oriel  College,  Oxford,  then  the  centre  of  the 
ecclesiastical  revival.  He  obtained  a  second  class  and  the 
chancellor's  English  essay  prize,  and  was  elected  a  fellow  of 
Exeter  College  (1842).  His  elder  brother,  Richard  Hurrell 
Froude  (1803-1836),  had  been  one  of  the  leaders  of  the  High 
Church  movement  at  Oxford.  Froude  joined  that  party  and 
helped  J.  H.  Newman,  afterwards  cardinal,  in  his  Lives  of  the 
English  Saints.  He  was  ordained  deacon  in  r845.  By  that  time 
his  religious  opinions  had  begun  to  change,  he  grew  dissatisfied 
with  the  views  of  the  High  Church  party,  and  £ame  under  the 
influence  of  Carlyle's  teaching.  Signs  of  this  change  first  appeared 
publicly  in  his  Shadows  of  the  Clouds,  a  volume  containing  two 
stories  of  a  religions  sort,  which  he  published  in  1847  under  the 
pseudonym  of  "  Zeta,"  and  his  complete  desertion  of  his  party 
was  declared  a  year  kter  in  his  Nemesis  of  TaUh,  an  heretiod 
and  unpleasant  book,  of  which  the  earlier  part  seems  to  be 
autobiographical. 

On  the  demand  of  the  college  he  resigned  his  fellowship  at 
Oxford,  and  mainly  at  least  supported  himself  by  writing, 
contributing  largely  to  Praser's  Magazine  and  the  Westminster 
Review.  The  excellence  of  his  style  was  soon  generally  re- 
cognized. The  first  two  volumes  of  his  History  of  England 
from  the  FaU  of  Wolsey  to  the  Defeat  of  the  Spanish  Armada 
appeared  in  1856,  and  the  work  was  completed  in  1870.  As  an 
historian  he  is  chiefly  remarkable  for  literary  acellence,  for  the 
art  with  which  he  represents  his  conception  of  the  past.  He 
condemns  a  scientific  treatment  of  history  and  disregards  its 
philosophy.  He  held  that  its  ofiice  was  simply  to  record  human 
actions  and  that  it  should  be  written  as  a  drama.  Accordingly 
he  gives  prominence  to  the  personal  element  in  history.  His 
presentations  of  character  and  motives,  whether  truthful  or  not, 
are  undeniably  fine;  but  his  doctrine  that  there  should  be  "  no 
theorizing  "  about  history  tended  to  narrow  his  survey,  and 
consequently  he  sometimes,  as  in  his  remarks  on  the  foreign 
policy  of  Elizabeth,  seems  to  misapprehend  the  tendencies  of  a 
period  on  which  he  is  writing. 

Fronde's  work  is  often  marred  by  prejudice  and  incorrect 
statements.  He  wrote  with  a  puipose.  The  kejmote  of  his 
History  is  contained  in  his  assertion  that  the  Reformation  was 
"  the  root  and  source  of  the  expansive  force  which  has  spread 
the  Anglo-Saxon  race  over  the  globe."  Hence  he  overpraises 
Henry  VIII.  and  others  who  forwarded  the  movement,  and 
speaks  too  harshly  of  "  some  of  its  opponents.  So  too,  in  his 
English  in  Ireland  (1872-1874),  which  was  written  to  show  the 
futility  of  attempts  to  conciliate  the  Irish,  he  aggravates  all 
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that  can  be  said  against  th?  Irish,  tpuches  too  Ifghtly  on  Efig^sh 

atrocities,and  writes  ynjustly  of  the  influence  of  Roman  Catholi- 
cism. A  strong  anti-clerical  prejudice  is  manifest  in  his  historical 
work  generally,  and  is  doubtless  the  result  of  tbe  change  in  hift 
views  on  Church  matters  and  his  abandonment  of  the  clerical 
profession.  Carlyle's  influence  on  him  may  be  traced  both  in 
his  admiration  for  strong  rulers  and  strong  government,  which 
led  him  to  write  as  though  tyraimy  and  brutaJity  were  excusable, 
and  in  his  independent  treatment  of  character.  His  rehabilita- 
,  tion  of  Henry  VIII.  was  a  usefid  protest  against  the  idea  that 
the  king  was  a  mere|sanguinary  profligate,  but  his  representation 
of  him  as  the  self-denying  minister  of  his  people's  will  is  erroneous^, 
and  is  founded  on  the  false  theory  that  the  preambles  of  the  acts 
of  Henry's  parliaments  r^resented  the  opinions  of  the  educated 
laymen  of  England.  As  an  advocate  he  occasionally  forgets 
that  sobriety  of  judgment  and  expression  become  an  historian. 
He  was  not  a  judge  of  evidence,  and  seems  to  have  been  unwilling 
to  admit  the  force  of  any  argument  or  the  authority  of  any 
statement  which  militated  against  his  case.  In  his  Divorce  of 
Catherine  of  Ardgon  (i8gi)  he.made  an  unfortimate  attempt  to 
show  that  certain  fresh  evidence  on  the  subject,  brought  forward 
by  Dr  Gairdner,  Dr  Friedmann  and  others,  was  not  inconsistent 
with  the  views  which  he  had  expressed  in  his  History  nearly 
forty  years  before.  He  worked  diligently  at  original  manuscript 
authorities  at  Simancas,  the  Record  Office  and  Hatfield  House; 
but  he  used  his  materials  carelessly,  and  evidently  brought  to  his 
investigation  of  them  a  mind  already  miidb  up  as  to  their  signifi- 
cance. His  Life  of  Caesar  (1879),  a  glorification  of  .imperialism^ 
betrays  an  imperfect  acquaintance  with  Roman  politics  and  the 
life  of  Cicero;  and  of  his  two  pleasant  books  of  travel,  The[ 
English  in  the  West  Indies  (1888)  shows  that  he  made  little  effort 
to  master  his  subject,  and  Oceana  (1886),  the  record  of  a  tour  in 
Australia  and  New  Zealand,  among  a  multitude  of  other  blunders^ 
notes  the  prosperity  of  the  working-classes  in  Adelaide  at  the 
date  of  his  visit,  when,  in  fact,  owing  to  a  failure  in  the  wheat- 
crop,  hundreds  were  then  livingon charity.  Hewas  constitution- 
ally inaccurate,  and  seems  to  have  been  unable  to  represent  the 
exact  sense  of  a  document  which  lay  before  him,  or  even  tO' 
copy  from  it  correctly.  Historical  scholars  ridicided  his  mistakes, 
and  Freeman,  the  most  violent  of  his  critics,  never  let  slip  a 
chance  of  hitting  at  him  in  tbe  Saturday  Review.  Fronde's 
temperament  was  sensitive,  and  he  suffered  from  these  attacks, 
which  were  often  unjust  and  always  too  savage  in  tone.  The 
literary  quarrel  between  him  and  Freeman  excited  general 
interest  when  it  blazed  out  in  a  series  of  articles  which  Freeman 
wrote  in  the  Contemporary  Review  (187^1879)  on  Froude's 
Short  Study  of  Thomas  Becket. 

Notwithstanding  its  defects,  Froude's  History  is  a  great 
achievement;  it  presents  an  important  and  powerful  account 
of  the  Reformation  period  in  England,  and  lays  before  ns  a 
picture  of  the  past  magnificently  concdved,  and  painted  In 
colours  which  will  never  lose  their  freshneiss  and  beauty.  As 
with  Froude's  work  generally,  its  literary  merit  is  remarkable; 
it  is  a  well-balanced  and  orderly  narrative,  coherent  in  design 
and  symmetrical  in  execution.  Though  it  is  perhaps  needlessly 
long,  the  thread  of  the  story  is  never  lost  amid  a  crowd  of  details; 
every  incident  is  made  subordinate  to  the  general  idea,  appears 
in  its  appropriate  place,  and  contributes  its  share  to  the  perfection 
of  the  whole.  The  excellence  of  its  form  is  matched  by  the  beauty 
of  its  style,  for  Froude  was  a  master  of  English  prose.  The  most 
notable  characteristic  of  his  style  is  its  graceful  simplicity;  it  is 
never  affected  or  laboured;  his  sentences  are  short  and  easy, 
and  follow-  one  another  naturally.  He  is  always  lucid.  He  was 
never  in  doubt  as  to  his  own  moining,  uid  never  at  a  loss  for  the 
most  appropriate  words  in  which  to  express  it.  Simple  as  his 
language  is,  it  is  dignified  and  wwthy  of  its  subject.  Nowhere 
perhaps  does  his  style  appear  to  more  advantage  than  in  his  four 
seriesof  essays  entitled  Short  Studies onGreatSubfects(iS6y-iSS2), 
for  it  is  seen  there  unfettered  by  the  obligations  of  narrative. 
Yet  his  narrative  is  admirably  told.  For  the  most  part  flowing 
easily  along,  it  rises  on  fit  occasions  to  splendour,  picturesque 
beauty  or  pathos.    Few  more  brilliant  pieces  of  historical 
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writmg  blast  tlun  his  description  of  the  coronation  procession 
of  Anne  Boleyn  through  the  streets  of  London,  {ew  more  fuU  of 
picturesque  power  than  that  in  which  he  relates  how  the  spire 
of  St  Paul's  was  struck,  by  lightning;  and  to  have  once  read  is 
to  remember  for  ever  the  touching  and  stately  words  in  which 
he  compares  the  monks  of  the  London  Charterhouse  preparing 
for  death  with  the  Spartans  at  Thermopylae.  Proofs  of  his 
power  i;i  the  sustained  parration  of  stirring  events  are  abundant; 
his  treatment  of  the  Pilgriaaage  of  Gitkce,  of  the  fight  at 
St  Helens  and  the  repulse  of  the  French  invasion,  and  of  the 
murder  of  Rizao,  are  among  the  most  conspicuous  examples  of 
it.  Nor  is  he  less  successful  when  recording  pathetic  events, 
for  his  stories  of  certain  martyrdoms,  and  of  the  execution  of 
Mary  queen  of  Scots,  are  told  with  exquisite  feeling  and  in 
language  of  well-restrained  emotion.  And  bis  characters  are 
alive.  We  may  not  always  agree  with  his  portraiture,  but  the 
men  and  women  whom  he  saw  exist  for  us  instinct  with  the  life 
with  which  he  endows  them  and  animated  by  the  motives  which 
he  attributes  to  them.  His  successes  must  be  set  against  his 
failures.  At  the  least  he  wrote  a  great  history,  one  which  can 
never  be  disregarded  by  future  writers  on  his  period,  be  their 
opinions  what,  they  may;  which  attracts  and  deHghts  a  multitude 
of  readers,  and  is  a  splendid  example  of  literary  form  and  grace 
in  historic^  composition. 

The  merits  of  his  work  met  with  full  recognidon.  Each 
instalment  of  his  History,  in  common  with  almost  everything 
which  he  wrote,  was  widely  read,  and  in  spite  of  some  adverse 
criticisms  was  received  with  eager  applause.  In  1868  he  was 
elected  rector  of  St  Andrews  University,  defeating  Disraeli 
by  a  majority  of  fourteen.  He  was  warmly  welcomed  in  the 
United  States,  which  he  visited  in  1873,  but  the  lectures  on 
Ireland  which  he  delivered  there  caused  much  dissatisfaction. 
On  the  death  of  his  adversary  Freeman  in  1892,  he  was  appointed, 
on  the  recommendation  of  Lord  Salisbury,  to  succeed  him  as 
regius  professor  of  modern  history  at  Oxford.  Except  to  a 
few  Oxford  men,  who  considered  that  historical  scholarship 
should  have  been  held  to  be  a  necessary  qualification  for  the 
office,  his  appointment  gave  general  satisfaction.  His  lectures 
on  Erasmus  and  other  16th-century  subjects  were  largely 
attended.  With  some  allowance  for  the  purpose  for  which 
they  were  originally  written,  they  present  much  the  same 
characteristics  as  his  earlier  historical  books.  His  health  gave 
way  in  the  summer  of  1894,  and  he  died  on  the  20th  of 
October. 

His  long  life  was  full  of  literary  work.  Besides  his  labours  as 
an  author,  he  was  for  fourteen  years  editor  of  Praser's  Magaxine. 
He  was  one  of  Carlyle's  literary  executors,  and  brought  some 
sharp  criticism  upon  himself  by  puUishing  Carlyle's  Re- 
miniscetuxs  and  the  Memorials  of  Jane  Wdsk  Carlyle,  for  they 
exhibited  the  domestic  life  and  character  of  his  old  friend  in  an 
unpleasant  light.  Carlyle  had  given  the  manuscripts  to  him, 
teUittg  him  that  he  might  publish  them  if  he  thought  it  well 
to  do  so,  and  at  the  close  of  his  life  agreed  to  their  publication. 
Froude  therefore  declared  that  in  giving  them  to  the  world  he 
was  carrying  out.  his  friend's  wish  by  enabling  him  to  make  a 
poathumous  confession  of  his  faults.  Besides  publishing  these 
manuscripts  he  wrote  a  Life  of  Carlyle.  His  earlier  study  of 
Irish  history  afforded  him  suggestions  for  a  historical  novel 
entitled  The  Two  Chiefs  of  Dwtboy  (18S9).  In  spite  of  one  or 
two  stirring  scenes  it  is  a  tedious  book,  and  its  personages  are 
little  more  than  machines  for  the  enunciation  of  the  author's 
opinions  and  sentiments.  Though  Froude  had  some  intimate 
friends  he  was  generally  reserved.  When  he  cared  to  please, 
his  manners  and  conversation  were  charming.  Those  who 
knew  him  well  formed  a  high  estimate  of  his  ability  in  practical 
affairs.  In  1874  Lord  Carnarvon,  then  colonial  secretary,  sent 
Froude  to  South  Africa  to  report  on  the  best  means  of  promoting 
a  confederation  of  its  colonies  and  st&tes,  and  in  1875  he  was 
again  sent  to  the  Cape  as  a  member  of  a  proposed  conference  to 
further  confederation.  Froude's  speeches  in  South  Africa  were 
rather  injudicious,  and  his  mission  was  a  failure  (see  South 
Afsica:  Sistory).   He  was  twice  married.   His  first  wife,  a 


daughter  of  Pascoe  GrenfeU  and  sister  of.  Me$  Charles  Kingsley, 

died  in  i860;  his  second,  a  daughter  of  John  Warre,  M^.,  for 

Taunton,  died  in  1874. 

Froude's  Life,  by  Heibert  Paul,  was  published  in  2905. 

(W.Hu.) 

FRUCTOSE,  Laevulose,  or  Fruit-Sugak,  a  carbohydrate 
of  the  formula  CtHisOt.  It  is  closely  related  to  ordinary  d- 
glucose,  with  which  it  occurs  in  many  fruits,  starches  and  also 
in  honey.  It  is  a  hydrol3rtic  product  of  inuUn,  from  which  it 
may  be  prqtared;  but  it  is  more  usual  to  obtain  it  from  "  invert 
sugar,"  the  mixture  obtained  by  hydrolysiug  cane  sugar  with, 
sulphuric  add.  Cane  sugar  then  yields  a  syrupy  mixture  of 
glucose  and  fructose,  which,  having  been  freed  from  the  acid 
and  concentrated,  is  mixed  with  water,  cooled  in  ice  and  calcium 
hydroxide  added.  The  fructose  is  precipitated  as  a  saccharate^ 
which  is  filtered,  suspended  in  water  and  decomposed  by  carbon 
dioxide.  The  liquid  is  filtered,  the  filtrate  concentrated,  and 
the  syrup  so  obtained  washed  with  cold  alcohoL  On  cooling  the 
fructose  separates.  It  may  be  obtained  as  a  syrup,  as  fine, 
silky  needles,  a  white  crystalline  powder,  or  as.,  a  granular 
crystalline,  somewhat  hygrosco{Hc  mass.  When  anhydrous  it 
melts  at  about  95"  C.  It  is  readily  soluble  in  water  and  in  dilute 
alcohol,  but  insoluble  in  absolute  alcohoL  It  is  sweeter  than 
cane  sugar  and  is  more  easily  assimilated.  It  has  been  employed 
under  the  name  diabetin  as  a  sweetening  agent  for  diabetics,, 
since  it  does  not  increase  the  sugar-content  of  the  urine;  other 
medicinal  applications  are  in  phthisis  (mixed  with  quassia  or 
other  bitter),  and  for  children  suffering  from  tub.eradosis  or 
scrofula  in  place  of  cane  sugar  or  milk-sugar. 

Chemically,  fructose  is  an  oxyketone  or  ketose,  its  structural 
formula  being  CH80H  (CH  OH)rCO  CHiOH;  this  result  f<^- 
lowed  from  its  conversion  by  H.  Kiliani  into  methylbutylacetic 
acid.  The  form  described  above  is  /o«tt7-rotatosy,  but  it  is 
termed  4^fructose,  since  it  is  related  to  <I-^ucose.  Solutions 
exhibit  mutarotation,  fresh  solutions  having  a  specific  rota- 
tion of  -104-0'',  which  gradually  diminishes  to  -92*.  It  was 
synthesized  by  £mil  Fischer,  who  found  the  synthetic  sugar 
which,  he  named  a-acrose  to  be  (ti-l-Z) -fructose,  and  by  splitting 
this  mixture  he  obtained  both  the  d  and  I  forms.  Fructose 
resembles  d-glucose  in  being  fermentable  by  yeast  (it  is  the  one 
ketose  which  exhibits  this  property),  and  abo  in  its  power  of 
reducing  alkaline  copper  and  silver  solutions;  this  latter 
property  is  assigned  to  the  readiness  with  which  hydroxyl  and 
ketone  groups  in  close  proximity  suffer  oxidation.  For  the 
structural  (stereochemical)  relations  of  fructose  see  Sugax. 

PRUOONI.  CARLO  IHNOCENZIO  MARIA  (1692-1768), 
Italian  poet,  was  bom  at  Genoa  on  the  21st  of  November  1693. 
He  was  originally  destined  for  the  church  and  at  the  age  of 
fifteen,  in  opposition  to  his  strong  wishes,  was  shut  up  in  a 
convent;  but  although  in  the  following  year  he  was  induced  to 
pronounce  monastic  vows,  he  had  no  liking  for  this  life.  He 
acquired  considerable  reputation  as  an  elegant  writer  both  of 
Latin  and  Italian  prose  and  verse;  and  from  1716  to  1734  he 
filled  the  chairs  of  rhetoric  at  Brescia,  Rome,  Genoa,  Bologna 
and  Modena  successively,  attracting  by  his  brilliant  fluency  a 
large  number  of  students  at  each  university.  Through  Cardinal 
Bentivoglio  he  was  recommended  to  Antonio  Famese,  duke  of 
Parma,  who  appointed  Mm  his  poet  laureate;  and  he  remained 
at  the  court  of  Parma  until  the  death  of  Antonio,  after  which 
he  returned  to  Genoa.  Shortly  afterwards,  through  the  inter* 
cession  of  Bentivoglio,  he  obtained  from  the  pope  the  remission 
of  his  monastic  vows,  and  ultimately  succeeded  in  recovering 
a  fwrtion  of  his  paternal  inheritance.  After  the  peace  of  Aix-la- 
Chapelle  he  returned  to  the  court  of  Parma,  and  there  devoted 
the  later  years  of  his  life  chiefly  to  poetical  composition.  He 
died  on  the  20th  of  December  1768.  As  a  poet  Frugoni  was 
one  of  the  best  of  the  school  of  the  Arcadian  Academy,  and 
his  lyrics  and  pastorals  had  great  facility  and  elegance. 

His  collected  works  were  published  at  Parma  In  lo  vols,  in  179^, 
and  a  mwe  complete  edition  appeared  at  Lucca  in  the  same  year  m 
15  vols.  A  selecrion  fnnn  his  works  was  published  at  Brescia  Ja 
1782,  in  4  vols. 
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FRTJIT  (through  the  French  from  the  Lat.  fructus;  frui,  to 
enjoy),  ift  its  widest  sense,  any  product  of  the  soil  that  can  be 
enjoyed  by  man  or  animals;  the  word  is  so  used  constantly 
in  Uie  Bible,  and  extended,  as  a  Hebraism,  to  offspring  or 
progeny  pf  man  and  of  animals,  in  such  expressions  as  "the 
fruit  of  the  body,"  "  of  the  womb,"  "  fruit  of  thy  cattle  "  (Deut. 
zxviii.  4),  &c.,  and  generally  to  the  product  of  any  action  or 
effort.  Between  this  wide  and  frequently  figurative  use  of  the 
word  and  its  {^plication  in  the  strict  botanical  sense  treated 
below,  there  is  a  popular  meaning,  regarding  the  objects  denoted 
by  the  word  entirely  from  the  standpoint  of  edibility,  and 
differentiating  them  rougUy  from  those  other  products  of  the 
soil,  which,  regarded  similarly,  are  known  as  vegetables.  In 
this  sense  "  fruit "  is  applied  to  such  seed-envelopes  of  plants 
as  are  edible,  either  raw  or  cooked,  and  are  usually  sweet,  juicy 
or  of  a  refreshing  flavour.  But  applications  of  the  word  in  this 
sense  are  apt  to  be  loose  and  shifting  according  to  the  fashion 
of  the  time. 

Fruit,  in  the  botanical  sense,  js  developed  from  the  flower 
as  the  result  of  fertilization  of  the  ovule.  After  fertilization 
various  changes  take  place  in  the  parts  of  the  flower.  Those 
more  immediately  concerned  in  the  process,  the  anther  and 
stigma,  rapidly  wither  and  decay,  while  the  filaments  and  style 
often  remain  for  some  time;  the  floral  envelopes  become  dry, 
the  petals  fall,  and  the  sepals  are  either  deciduous,  or  remain 
persistent  in  an  altered  form;  the  ovary  becomes  enlarged, 
forming  the  pericarp;  and  the  ovules  are  developed  as  the 
seeds,  containing  the  embryo-plant.  The  term  fruit  is  strictly 
applied  to  the  mature  pistil  or  ovary,  with  the  seeds  in  its  interior; 
but  it  often  includes  other  parts  of  the  flower,  such  as  the  bracts 
and  floral  envelopes.  Thus  the  fruit  of  the  hazel  and  oak  consists 
of  the  ovary  enveloped  by  the  bracts;  that  of  the  ^ple  and  pear, 
of  the  ovary  and  floral  receptacle;  and  that  of  the  pineapple, 
of  the  whole  mflorescence.  Such  fruits  are  sometimes  distin- 
guished as  pseudocarps.  In  popular  language,  the  fruit  includes 
all  those  parts  which  exhibit  a  striMng  change  as  the  result  of 
fertilization.  In  general,  the  fruit  is  not  ripened  xmless  fertiliza- 
tion has  been  effected;  but  cases  occur  as  the  result  of  cultivation 
in  which  the  fnrit  swells  and  becomes  to  all  appearance  perfect, 
while  no  seeds  are  produced.  Thus,  there  are  seedless  oranges, 
grapes  and  pineapples.  When  the  ovules  are  imfertilized,  it  is 
common  to  find  that  the  ovary  withers  and  does  not  come  to 
maturity;  but  in  the  case  of  banahas,  plantains  and  breadfruit, 
the  non-development  of  ^ds  seems  to  lead  to  a  larger  growth 
and  a  greater  succulence  of  fruit. 

The  fruit,  like  the  ovary,  may  be  formed  of  a  single  carpel  or  of 
several.  It  may  have  one  cell  or  cavity,  being  unilocular;  or  many, 
mtdlUocidar,  &c.  The  number  and  nature  of  the  divisions  depend 
on  the  number  of  carpds  and  the  extent  to  which  their  edges  are 
£old^  inwards.  The  appearances  presented  bv  the  ovary  do  not 
always  remain  permanent  in  the  fruit.  Great  diangea  are  observed 
to  take  place,  not  merely  as  regards  the  increased  size  of  the  ovary, 
its  softening  or  hardening,  but  also  iii  its  internal  structure,  owing 
to  the  suppression,  additional  formation  or  enlargement  of  parts. 
Thus,  in  the  ash  (fig.  i)  an  ovary  with  two  oeUs,  each  containing  an 
ovule  attached  to  a  central  placenta,  is  changed  into  a  unilocular 
fruit  with  one  seed;  one  ovule  becomes  abortive,  while  the  other,  g, 
gradually  enlarging  until  the  septum  is  pushed  to  one  side,  unites 
with  the  walls  of  toe  cell,  and  the  placenta  appears  to  be  parietal. 
In  the  oak  and  hazel,  an  ovary  With  three  and  two  cells  respectively^ 
and  two  ovules  in  each,  i^oduces  a  one-celled  fruit  with  one  seed. 
In  the  coco-nut,  a  trilocular  and  triovular  ovary  produces  a  one- 
celled,  one-seeded  fruit.  This  abortion  may  depend  on  the  pressure 
caused  by  the  development  of  certain  ovules,  or  it  may  proceed  from 
non-fertilization  oS  all  the  ovules  and  consequent  non-enlargement 
of  the  carpels.  Again,  by  the  growth  of  the  placenta,  or  the  folding 
inwards  of  p^ts  of  the  carpels,  divisions  occur  in  the  fruit  which 
did  not  exist  in  the  ovary.  In  Cathartocarpus  Fistula  a  one-celled 
ovary  is  changed  into  a  fruit  having  each  of  its  seeds  in  a  separate 
cell,  in  consequence  of  spurious  dissepiments  beir^  producea  hori- 
20ntal  from  the  inner  wall  of  the  ovary.  In  flax  (Linum)  by  the 
folding  inwards  of  the  back  of  the  carpels  a  five-celled  ovary  becomes 
a  ten-celled  fruit.  In  Astragalus  the  folding  inwards  of  the  dorsal 
suture  converts  a  one-celled  ovary  into  a  two-celled  fruit;  and  in 
Oxytropis  the  folding  of  the  ventral  suture  gives  rise  to  a  similar 
diange.  The  development  of  cellular  or  pulpy  matter,  and  the 
enlargement  of  parts  not  forming  whorls  of  the  flower,  frequently 
alter  the  appearance  <rf  the  fruit,  and  render  it  difficult  to  discover 


its  formation.  In  the  gooseberry  (fig.  29),  grape,  guava,  tomato 
and  pomegranate,  the  seeds  nestle  in  pulp  tormed  by  the  placentas; 

In  toe  orange  the  pulpv  matter  surrounding  the  seeds  u  formed 
by  succulent  cells,  which  are  produced  from  the  inner  partitioned 
lining  of  the  pericarp.  In  the  strawberry  the  receptacle  becomes 
succulent,  and  bears  the  mature  carpels  on  its  convex  surface  (fig.  2) ; 
in  the  rose  there  is  a  fleshy  hollow  receptacle  which  bears  the  carpels 
on  its  concave  surface  (fig.  3).  In,  the  jumper  the  scaly  bracts  grow 
up  round  the  seeds  and  become  succulent,  and  in  the  fig  (fig.  4)  the 
receptacle  becomes  succulent  and  encloses  an  inflorescence. 

The  pericarp  consists  usually  of  three  layers,  the  external,  or 
epicarp  (fig,  5,  ep) ;  the  middle,  or  mesocarp,  m;  and  the  intenial, 


Fig.  4. 

Fig.  I. — Samara  or  winged  fruit  of  Ash  (Fraxinus).  i,  Entire, 
with  its  wing  a;  i,  lower  portion  cut  transversely,  to  show  that  it' 
coiisists  of  two  cells;  one  of  ^ich,  /,  is  abortive,  and  is  reduced  to 
a  very  small  cavity,  while  the  other  is  much  enlarged  and  filled 

with  a  seed  e. 

Fig.  2. — Fruit  of  the  Strawberry  {Fragarta  vesca),  consisting  of 
an  enlarged  succulent  receptacle,  bearing  on  its  surface  the  small 
dry  seed-like  fruits  (achenes).   (After  Duchartre.) 

From  SUasbuKRr'a  &(ihhA,  by  per^^ 

Fig.  3. — Fruit  of  the  Rose  cut  verricalty.  s'.  Fleshy  hollowed 
receptacle;  si  persistent  sepals;        ripe  carpeb;  e,  stamens, 

withered. 

FiGi.  4. — Peduncle  of  Fig  (Ficus  Carica),  ending  in  a  ht^low 
receptacle  enclosing  numerous  male  and  female, flowers. 

Fig.  5. — Fruit  of  Cherry  {Prunus  Cerasus)  in  longitudinal  section. 
ep,  Epicarp;  m,  mesocarp;  en,  endocarp. 

From  SttasDuiger^  Ltitrbuck  aer  Balamk,  by  peonissnii  of  Gustav  PiacbeT. 
or  endocarp,  en.  These  layers  arc  well  seen  in  such  a  fruit  as  the 
peach,  plum  or  cherry,  where  they  are  separable  one  from  the 
other;  in  them  the  epicarp  forms  what  is  commonly  called  the 
skin;  the  mesocarp,  much  developed,  forms  the  &eah  or  pulp, 
and  hence  has  sometimes  been  called  sarcocarp;  while  the  mdocart^ 
hardened  by  the  production  of  woody  cells,  f<nin8  the  stone  or 
puiamen  immediately  covering  the  kernel  or  seed.  The  pulpy 
matter  found  in  the  interior  of  fruits,  such  as  the  gooseberry,  grape 
and  others,  is  formed  from  the  placentas,  and  must  not  be  con- 
founded with  the  sarcocarp.  In  some  fruits,  as  in  the  nut,  the 
three  layers  become  blended  together  and  are  indistinguishable. 
In  bladder  senna  {Cohilea  arborescau)  the  pericarp  retains  ite  leaf- 
like app>earance,  but  in  most  cases  it  becomes  altered  both  in  con- 
sistence and  in  colour.  Thus  in  the  date  the  efucarp  is  the  outer 
brownish  skin,  the  pulpy  matter  is  the  mesocarp  or  sarcocarp,  and 
the  thin  papery-like  Umng  is  the  endocarp  covering  the  hard  seed. 
In  the  medlar  the  endocarp  becomes  of  a  stony  hardness.  In  th^ 
melon  the  epicarp  and  endocaip  are  very  thin,  while  the  mesocarp 
forms  the  bulk  of  the  fruit,  differing  in  texture  and  taste  in  its  ex- 
ternal and  internal  parts.  The  rind  of  the  orange  consists  of  epicarp 
and  mesocarp,  while  the  endocarp  forms  partitions  in  the  interior, 
filled  with  pulpy  cells.  The  part  of  the  pericarp  attached  to  the 
peduncle  is  the  base,  and  the  point  where-tne  style  or  stigma  existed 
IS  the  apex.  This  latter  is  not  always  the  apparent  apex,  as  in  the 
case  of  the  ovary;  it  may  be  lateral  or  even  basilar.  The  style 
sometimes  remains  in  a  hardened  form,  rendering  the  fruit  apiatlate; 
at  other  times  it  falls  off,  leaving  only  traces  of  its  existence.  The 
presence  of  the  style  or  stigma  serves  to  distii^iuish  certain  ungle- 
seeded  pericarps  from  seeds. 


Digitized  by 


Whea  the  fniit  is  mature  and  the  seeds  are  ripe,  the  carpels 
usually  give  way  tither  at  the  ventral  or  dona)  suture  or  at  both, 
BvAtexM  allow  the  seeds  to  escape.  The  fnat  in  th^  cue 

a/Au^  dMscetU.  But  some  fniiu  are  inieiiscent,  fallbg  to 
*  the  ground  entire,  and  the  seeds  eventually  reaching  the 
soil  by  their  decay.  By  dehiscence  the  pericarp  becomes  divided 
into  different  pieces,  or  waives,  the  fruit  being  univalvular,  bivalvular 
or  multivalvular,  Ac,  according  as  there  are  one,  two  or  niany 
valves.   The  splittii^  extends  me  whole  length  of  the  fruit,  or  is 

F>artial,  the  valves  forming  teeth 
at  the  apex,  as  in  the  order  Caryo- 
phyllaceae  (fig.  6).  Sometimes 
the  valves  are  detached  only  at 
certain  points,  and  thus  dehiscence 
takes  place  by  pores  at  the  apex, 
as  in  poppy  (fig.  7),  or  at  the  base, 
as  in  Camfianma.  Indehiscent 
fruits  are  either  dry,  as  the  nut, 
or  fleshy,  as  the  cherry  and  apple. 
They  are  formed  of  one  or  several 
carpels.  In  the  former  case  thev 
o    J        1  usually  contain  only  a  single  seed, 

Fig.  6.— Seed-vessel  or  capsule  which  may  become  so  incorporated 
of  Campion,  opemng  by  ten  with  the  pericarp  as  to  appear  to 
teeth  at  the  apex.  The  calyx  c  be  naked,  as  in  tiie  grain  01  wheat 
is  Ken  surrounding  the  seed-  and  generally  in  grasses.  In  such 
vessel.  cases  the  presence  of  the  remains 

Fig.  7.— Capsule  of  Poppy,  of  style  or  stigma  determines 
opening  by  pores  />,  under  the  their  true  nature, 
radiating  peltate  stigma  J.  Dehiscent  fruits,  when  com- 

posed of  sinele  carpels,  may  open 
by  the  ventral  suture  onlv,  as  in  the  paeony,  hellebore,  AquiUgia  (fig. 
as)  and  Caltka ;  by  the  dorsal  suture  only,  as  in  magnolias  and  some 
Proteacetu,  or  by  both  together,  as  in  the  pea  (^.  8)  and  bean: 
in  these  cases  the  dehiscence  is  siUurai.  When  composed  (rf  several 


Fig.  6. 


Fig.  7. 


Fic.  8. 


Fig.  12. 


Fig.  15. 


Fig.  8.— Dry  dehiscent  fruit.  The  pod 
(legume)  of  the  Pea;  r,  the  dorsal  suture; 
by  the  ventral;  c,  calyx;  Sy  seeds. 

From  Ymtif  SimdttUs'  Ttxt-B«ok  oj  Bomy,  by  per- 
miaBioD  of  Swan  SonoeiucHeia  &  Co. 

Fig.  9. — (i)  Fruit  or  capsule  of  Meadow 
Saffron  {Colchicum  au/umno/e),  dehiscing  along 
the  septa  (septicidally) ;  (2)  same  cut  across,' 
showing  the  three  chambers  with  the  seeds 
attachra  along  the  middle  line  (axile  placen-' 
tadon). 

Fig.  II.  Fig.  10. — Diagram  to  illustrate  the  septi- 

cidal  dehiscence  in  a  pentalocular  capsule. 
The  loculaments  /  correspond  to  the  number  of  the  carpels,  which 
separate  by  splitting  through  the  septa,  s. 

riG,  II. — The  seed  vessel  (capsule)  of  the  Flower-de-Luce  {Iris), 
opening  in  a  loculicidal  manner.  The  three  valves  bear  the  septa 
in  the  centre,  and  the  opening  takes  place  through  the  back  of  the 
loculaments.  Each  valve  is  formed  by  the  halves  of  contiguous 
carpels. 

Fig.  12.— DiagraiQ  to  illustrate  loculiddal  dehiscence.  The  locula- 
ments I,  split  at  the  back,  and  the  valves  separate,  bearing  the 
septa  3  on  their  centres. 

KiG.  13. — Diagram  to  illustrate  septifragal  dehiscence,  in  which 
the  dehiscence  takes  place  through  the  back  of  the  loculaments  I, 
and  the  valves  separate  from  the  septa  s,  which  are  left  attached  to, 
the  placentas  in  tne  centre. 


'25^ 

united  carpels,  two  typcf  of  dehiscence  occur: — a.  longitudinal  and  a 
transverse.  In  the  bngitudinal.  the  separation  Btay  take  place  by 
the  dissepiments  throughout  their  length,  so  that  the  fruit  is  resolv^ 
into  its  original  carpels,  and  each  valve  represents  a  carpel,  as  la 
rhododendron,  Colchicum,  Sec.;  this  dehiscence,  in  consequence  of 
taking  place  through  the  septum,  is  called  septicidal  (figs.  9,  10). 
The  valves  separate  from  their  commissure,  or  central  line  of  union, 
carrying  the  placentas  with  them,  or  they  leave  the  latter  in  the 
centre,  so  as  to  form  with  the  axis  a  column  of  a  cylindrical,  conical 
or  prismatic  shape.  Dehiscence  is  loculicidal  when  the  union 
between  the  edges  of  the  carpels  is  persistent,  and  they  dehisce  by 
the  dorsal  suture,  or  through  the  back  of  the  loculaments,  as  in  the 
lily  and  iris  (figs.  11,  12).  In  these  cases  each  valve  consists  of  a 
half  of  each  of  two  contiguous  carpels.  The  placentas  either  remain 
united  to  the  axis,  or  they  separate  from  ft,  being  attached  to  the 
septa  on  the  valves.  When  the  outer  walls  of  the  carpels  break  off 
from  the  septa,  leaving  them  attached  to  the  central  column,  the 
dehiscence  is  said  to  be  septifragal  (fig.  13),  and  where,  as  in  Linum 
catharticum  and  CaUuna,  the  splittine  takes  place  first  of  all  in  a 
septicidal  manner,  the  fruit  is  described  as  septtcidaUy  se^r<yial; 
while  in  other  cases,  as  in  thorn  apple  {Datura  Stramonium),  where 
the  splitting  is  at  first  loculicidal,  the  dehiscence  Is  locidicidaiiy 
septifragal.  In  all  those  forms  the  separation  of  the  valves  talDM 
place  either  from  above  downwards  or  from  below  upwards.  In 


Fig.  14.        Fig.  15.  Fig.  17.  Fj,g.  i8. 

Fig.  14. — Siliqua  or  8eed-ve«sel  of  Wall^wer  {CktiranAus  Cheiri), 
opening  by  two  valves,  which  separate  from  the  base  upwards, 
leaving  the  seeds  attached  to  the  dissepiment  which  is  nippcMted  by 

the  replum. 

From  StiMbuigCTft  LtkriacM  itr  BUmik,  hy  pemhwon  of  GiMtmy  Fhdicr. 

Fig.  15.— Capsule  trf  an  Orchid  (Xylobiuin).  v,  valve. 
Fig.  16. — Seed-vessel  of  Anagallisarvensis,  opiening  by  circum- 
scissile  dehiscence. 
Fiou  Stnubus"^  £«iMNcik  dtr  BoUitik,  by  pennis^on  of  GwUv  Fticber. . 

Fig.  17. — Lomentum  of  Hedysarum  which,  when  ripe,  separatet 
transversely  into  single-seeded  portions  or  mericarps. 
Fig.  18. — Fruit  of  Geranium  pratense,  after  splitting. 

Saxifraga  a  splitting  for  a  short  distance  of  the  ventral  sutures  of 
the  carpels  takes  pUce,  so  that  a  large  apical  pore  Is  formed.  In 
the  fruit  of  Cruciierae,  as  wallflower  (fig.  14),  the  valves  separate 
from  the  base  of  the  fruit,  leaving  a  central  replum,  or  frame,  which 
supports  tiie  false  septum  formed  by  a  prolongation  from  the  parietal 
placentas  on  oppoate  sides  of  the  fruit,  exten<Ung  between  the 
ventral  sutures  of  the  carpels.  In  Orchidaceae  (fig.  15)  the  pericarp, 
when  ripe,  separates  into  three  valves  in  a  locuucidal .  manner, 
but  the  midribs  of  the  carpels,  to  which  the  placentas  are  attached, 
often  remain  adherent  to  the  axis  both  at  the  apex  and  base  after 
the  valves  bearii^  the  seeds  have  fallen.  The  other  type  of  de- 
hiscence is  transverse,  or  eircimscissile,  when  the  upper  part  of  the 
united  carpels  falls  off  in  the  form  of  a  lid  or  operculum,  as  in  Anagallis 
and  in  henbane  (JJyoscyamus)  (fig.  16). 

Sometimes  the  axis  is  prolonged  beyond  the  base  of  the  carpjels, 
as  in  the  mallow  and  castor-oil  plant,  the  carpels  being  united  to  it 
throughout  their  length  by  their  faces,  and  separating  from  it  without 
opening.  In  the  Umbelliferae  the  two  carpels  separate  from  the 
lower  part  of  the  axis,  and  remain  attached  by  their  apices  to^  a 
prolongation  of  it,  called  a  carpophore  or  poaocarp,  which  splits 
into  two  (fig.  25)  and  sus(>ends  them;  hence  the  fruit  is  termed  a 
cremocarp,  which  divides  into  two  mericarps.  The  general  term 
schizocarp  is  applied  to  all  dry  fruits,  which  break  up  into  two  or 
more  one-seedea  indehiscent  mericarps,  as  in  Hedysarum  (fig.  17). 
In  the  order  Geraniaceae  the  styles  remain  attached  to  a  central 
column,  and  the  mericarps  septate  from  below  upwards,  before 
dehiscing  by  thdr  ventral  suture  {fig,  18).  Carpels  which  separate 
one  from  another  in  this  manner  are  called  coed.   They  are  well 
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seen  in  the  order  Euphorbiaceae,  where  there  are  usually  three  such 
carpels,  and  the  fruit  is  termed  tricoccus.  In  many  of  them,^  as 
Hwa  crepitans,  the  cocci  separate  with  great  force  and  elaaticity. 
In  many  leguminous  plants,  such  as  OmitHopus,  Hedysarum  (fig.  17), 
£nlada,  CoroniUa  and  the  gum-arabic  [jlant  (Acacia  aratrica),  the 
fruit  becomes  a  achizocarp  by  the  formation  of  transverse  partitions 
from  the  folding  in  of  the  ^des  of  the  pericarp,  and  distinct  separa- 
tions taking  place  at  these  partitions. 

Fruits  are  formed  by  one  8ower,  or  are  the  product  of  several 
flowers  combined.  In  the  former  case  they  are  either  apocarpous, 
of  one  mature  carpel  or  of  several  separate  free  carjjels;  or  syn- 
carpous,  of  several  carpels,  more  or  less  completely  united.  When 
the  fruit  is  composed  of  the  ovaries  of  several  flowers  united,  it  is 
usual  to  find  the  bracts  and  floral  envelopes  also  joined  with  them, 
so  as  to  form  one  mass;  hence  such  fruits  are  known  as  multiple, 
confluent  or  anihocarpous.  The  term  simple  is  applied  to  fruits 
which  are  formed  by  the  ovary  of  a  uncle  flower,  miether  they  arc 
composed  of  one  or  several  carpels,  and  whether  these  carpels  are 
separate  or  combined. 

The  object  of  the  fruit  in  the  economy  of  the  plant  is  the  protection 
and  nursing  of  the  developing  seed  and  the  dispersion  of  the  ripe 
itewnaf  seeds.  HencCi  generally,  one-seeded  fruitsare  indehtscent, 
I^xfj.      while  fruits  containing  more  than  one  seed  open  to  allow 

J,  of  the  dispersal  of  the  seeds  over  as  wide  an  area  as 
possible.  The  form,  colour,  structure  and  method  of 
dehiscence  of  fruits  and  the  form  of  the  contained  seeds  are  intimately 
associated  with  the  means  of  dispersal,  which  fall  into  several 
categories,  (i)  By  a  mechanism  residing  in  the  fruit.  Thus  many 
fruits  open 'suddenly  when  they  are  dry,  and  the  seeds  are  qected 
by  the  twisting  or  curving  of  the  valves,  or  in  some  other  way; 
e.g.  In  gorse,  by  the  spiral  curving^  of  the  valves;  in  Impatiens,  by 
the  twisting  of  the  cocci ;  in  squirting  cucumber,  by  the  pressure 
exerted  on  the  pulpy  contents  by  the  walls  of  the  pericarp.  (2) 
By  aid  of  various  external  agencies  such  as  water.  Fruits  or  seeds 
are  sometimes  sufficiently  buoyant  to  float  for  a  long  time  on  sea- 
or  fresh-water;  e.g.  cooo-nut,  by  means  of  its  thick,  fibrous  coat 
(raesocarp),  is  carried  hundreds  of  miles  in  the  sea,  the  tough, 
leathery  outer  coat  (epicarp)  preventing  it  from  becoming  water- 
soaked.  Fruits  and  seeds  of  West  Indian  plants  are  thrown  up  on 
the  coasts  of  north-west  Europe,  having  been  carried  by  the  Gulf 
Stream,  and  will  often  germinate;  many  are  rendered  buoyant  by 
air-containing  cavities,  and  the  embryo  is  protected  from  the  sea- 
watec  by  the  tough  coat  of  fruit  or  seed.  Water-lily  seeds  are 
surrounded  with  a  spongv  tissue  when  set  free  from  the  fruit,  and 
float  for  some  distance  before  dropfung  to  the  bottom.  (3)  The 
most  general  a^nt  in  the  dispersal  seeds  is  the  wind  or  currents 
of  air — ^the  fruit  or  seed  being  rendered  buoyant  by  wing-develop- 
ments as  in  fruits  of  ash  (fig.  i)  or  maple  (ng.  3l),  seeds  of  pines 
and  firs,  or  many  members  of  the  order  Bignoniaceacs;  or  nair- 
developments  as  in  f  niita  of  clematis,  when  the  styk  forms  a  feathery 


Fig.  20. 


Fig.  31. 

From  Vliiei'  An^Mi'  Ttxi-Botk  tf  Betaiv,  by 
pemwioo  of  Smtn  SwinMWchdn  8c  Co. 


Fig,  19. — Dry  one-seeded  fruit  of  dock  (Rumex)  cut  vertically. 
ov,  Pericarp  formed  from  ovary  wall;  s,  seed;  e,  endosperm;  pi. 
embryo  with  radicle  pointing  upwards  and  cotyledons  downwards — 
enlarged. 

Fig.  20. — Achene  of  Ranunculus  arvensis  in  longitudinal  section ; 
«,  endosperm;  pi,  emhryo.    (After  Baillon,  enlarged.) 

From  SlrasbuTga  s  Lthrbuch  der  Bolanik,  by  permission  of  Gustav  Ftscber. 

Fig.  21. — Fruit  of  Common  Sycamore  (Acer  Pseudoplatanus), 
dividing  into  two  mericarps  m ;  s,  pedicel ;  fi,  wings  (nat.  size). 

apiiendage,  fruits  of  many  Compositae  (dandelion,  thistle,  &c.), 
which  are  crowned  by  a  plumose  pappus,  or  seeds  of  willow  and 
poplar,  or  Asclepias  (fig.  36),  which  bear  tufts  of  silky  hairs;  to 
this  category  belong  bladder-like  fruits,  such  as  bladder-senna, 
which  are  easily  rolled  by  the  wind,  or  cases  like  the  so-called  rose 


of  Jericho,  a  small  cruciferous  plant  {Anastatiai  kierocuntica),  where 
the  plant  dries  up  after  developing  its  fruits  and  beoomes  detached 
from  the  ground ;  the  branches  curi  inwards,  and  the  whole  plant  is 
rolled  over  the  dry  ground  by  the  wind.  The  wind  also  ai4s  the 
dispersal  of  the  seeds  in  the  case  of  fruits  which  open  by  small  teeth 
(many  Caryophyllaceae  (fig.  6])  or  pam  (poppy  [fig.  7],  Campanula, 
&c.) ;  the  seeds  are  in  these  cases  small  and  numerous,  and  are  jerlced 
through  the  pores  when  the  capsules,  which  are  generally  borne  on 
long,  dry  stems  or  stalks,  are  shaken  by  the  wind.  (4)  In  other  cases 
members  of  the  animal  world  aid  in  seed-disper^.  Fruits  often 
bear  stiff  hairs  or  small  hooks,  which  cling  to  the  coat  of  an  animal 
or  the  feathers  of  a  bird;  «ich  are  fruits  of  cleavers  (Galium  A  parine), 
a  common  hedge-row  plant.  Ranunculus  arvensis  (fig.  30);  carrot, 
Geum,  &c ;  or  the  fruit  or  seed  has  an  often  bright-coloured,  fleshy 


Fig.  24. 


Fig.  25. 


Fig.  22. — Vertical  section  of  a  grain  of  wheat,  showhig  embryo 
below  at  the  base  of  the  endosperm  e:  s,  scutellum  separating 
embryo  from  endosperm;  f.l,  foliage  leaf;  p.s,  sheath  of  plumule; 
p.r,  primary  root ;  s.p.r,  sheath  of  primary  root. 

Fig.  23. — Fruit  of  Comf  rey  {Symf^hyium)  surrounded  by  perastent 
caiyx,  c.  Tlie  style  s  appears  to  arise  from  the  base  of  the  carpels, 
enlarged. 

Fig.  34. — Ovary  of  Foeniculum  officinaU  with  pendulous  ovules,  in 
longitudinal  section.  (Afto-  Berg  and  Schmidt,  m^ified.) 
Fttm  Sttubars«r'B  ImMkm  dcr  BMitiltt  hf  penniirfaa  of  GuAiv  Fiadwr. 

Fig.  25. — Fruit  of  Csrwm  Carui.  A,  Ovary  of  the  flower;  B,  ripe 
fruit.  The  two  carpels  have  separated  so  as  to  form  two  mericarps 
(m).  Part  of  the  septum  constitutes  the  carpophore  (a),  p.  Top  of 
flower-stalk ;  d,  disk  on  top  of  ovary ;  n,  stigma. 

From  Vines'  StvdaU^  Text-Book  of  Botany,  by  pcnnmioit  of  Swan  Sooooucbeia 
tt  Co. 

covering,  which  is  sought  by  tnrds  as  food,  as  in  stone-fruits  such  as 
plum,  cnerry  (fig.  5),  &c.,  where  the  seed  is  protected  frpm  injury 
in  the  mouth  or  stomach  of  the  animal  by  the  hard  endocaip;  or 
the  hips  of  the  rose  (fig.  3),  where  the  succulent  scarlet  "  fruit  " 
(the  swollen  receptacle)  envelops  a  number  of  small  dry  true  fruits 
(achenes),  which  cling  by  means  of  stiff  hairs  to  the  beak  of  the  bird. 

Simple  fruits  have  either  a  dry  or  succulerU  pericarp.  The  achene 
is  a  dry,  one-seeded,  indehiscent  fruit,  the  pericarp  of  which  is  clos^y 
applied  to  the  seed,  but  separable  from  it.  It  is  solitary, 
forming  a  sin^e  fruit,  as  in  the  dock  (fig.  19)  and  in  the 
cashew,  where  it  is  supported  on  a  fleshy  peduncle;  or  ' 
aggregate,  as  in  Ranunculus  (fig.  20),  where  several  achenes  are 
phiced  on  a  common  elevated  receptacle.  In  the  strawberry  the 
achenes  (fig.  2)  are  aggregated  on  a  convex  succulent  receptacle. 
In  the  rose  they  are  supported  on  a  concave  receptacle  (fig.  and 
in  the  fig  the  succulent  receptacle  completely  encloses  the  achenes 
(f^.  4).  In  Dorslenia  the  achenes  are  situated  on  a  flat  or  slightly 
concave  receptacle.  Hence  what  in  common  language  are  called  the 
seeds  of  the  strawberry,  rose  and  fig,  are  in  reality  ripe  carpels. 
The  styles  occasionally  remain  attached  to  the  achenes  in  the  form 
of  feathery  appendages,  as  in  Clemaiis.  In  Compositae,  the  fruit 
is  an  inferior  achene  (cyPsela),  to  which  the  pappus  (modified  calyx) 
remains  adherent.  Such  is  also  the  nature  of  the  fruit  m 
Dipsacaceae  (e.g.  scabious).  When  the  pericarp  is  thin,  and 
appears  like  a  bladder  surrounding  the  seed,  the  achene  is  termed 
a  utricle,  as  in  Amarantaceae.  When  the  pericarp  is  extended  in 
the  form  of  a  winged  appendage,  a  samara  or  samaroid  achene  is 

froduced,  as  in  the  ash  (fig.  i)  and  common  sycamore  (fig.  21). 
n  these  cases  there  are  usually  two  achenes  united,  one  of  which, 
however,  as  in^  Fraxinus  (fig.  ij,  may  be  abortive.  The  wing  sur- 
rounds the  fruit  longitudinally  in  the  elm.  When  the  pericarp  be- 
comes so  incorporated  with  the  seed  as  to  be  inseparable  from  it, 
as  in  grains  of  wheat  (fig.  22),  maize,  oats  and  other  grasses,  then  the 
name  caryopHs  is  given.  The  one-seeded  portions  (mericarps)  of 
schizocarps  often  take  the  form  of  achenes,  e.g.  the  mericarps  of  the 


Digitized  by  i^ooQle 


FRUIT 


357 


mallows  or  of  umbellifers  (figs.  24,  25).  In  Labiatae  and  Boragin- 
aceae  {e.g.  comfrey,  fig.  23),  where  the  bicarpellary  ovary  becomes 
our  one-seeded  portions  in  the  fruit,  the  partial  fruits  are  of  the 
nature  of  adienes  or  nutlets  according  to  the  texture  (leathery  or 
hard)  of  the  pericarp.  ^        ,  .     .  , 

The  nut  or  glans  is  a  dry  one-oeUed  indehiscent  fruit  with  a 
hardened  pericarp,  often  surrounded  by  bracts  at  the  base,  and, 

when  mature,  containing  only 
one  seed.  In  the  young  state 
the  ovary  often  contains  two 
or  more  ovules,  but  only^  one 
comes  to  maturity.  It  is  illus- 
trated by  the  fruits  of  the  hazel 
and  chestnut,  which  are  covered 
by  leafy  bracts,  in  the  form  of 
a  husk,  and  by  the  acorn,  in 
which  the  bracts  and  receptacle 
form  a  cupula  or  cuj>  (fig.  26). 
The  parts  of  the  pericarp  of  the 
nut  are  united  so  as  to  appear 
one.  In  common  language  the 
term  nut  is  very  vaguely 
applied  both  to  fruit  and  seeds. 

The  drupe  is  a  succulent 
usually  one-seeded  indehiscent 
fruit,  with  a  pericarp  easily 
distinguishable  into  epicarp, 
mesocarp  and  endocarp.  This 
term  is  applied  to  such  fruits 
as  the  cherry  (fig.  5),  peach, 
plum,  apricot  or  mango.  The 
endocarp  is  usually  hard,  form- 
ing the  stone  (putamen)  of  the  fruit,  which  encloses  the  kernel 
or  s^d.  The  mesocarp  is  {genially  pulpy  and  succulent,  so  as  to  be 
truly  a  sarcocarp,  as  in  the  peach,  but  it  U  sometimes  of  a  tough 
texture,  as  in  the  almond,  and  at  other  times  is  more  or  leas  fibrous, 
as  in  the  coco-nut.  In  the  almond  there  are  often  two  ovules 
formed,  only  one  of  which  comes  to  perfection.  In  the  raspberry 
and  bramble  several  small  drupes  or  Cupels  are  aggregated  so  as  to 
constitute  an  etaerio. 

The  follkle  is  a  dry  unilocular  manV-seeded  fruit,  formed  from 
one  carpel  and  dehiscing  by  the  ventral  suture.  It  is  rare  to  meet 
with  a  solitary  follicle  forming  the  fruit.  There  are  usually  several 
aggregated  togeUier,  either  in  a  whori  on  a  shorten^  receptacle, 
as  in  hellebore,  aconite,  larkspur,  columbine  (figs.  27,  28)  or  the  order 
Crassulaceae,  or  in  a  spiral  manner  on  an  elongated  receptacle,  as 
in  Magnolia  and  Banksia.  Occasionally,  follicles  dehisce  by  the 
dorsal  suture,  as  In  Magnolia  grandiftora  and  Banksia. 

The  legume  or  pod  is  a  dry  monocarpellary  unilocular  many-seeded 
fruit,  formed  from  one  carpel,  dehiscing  both  by  the  ventral  and  the 


From  Slrubuiger's  Lehrbuck  der  Boianik, 
by  pumissioo  of  Guatav  Fischer. 

Fig.  26. — Cupule  of  Quercus 
Aeiiiops.  cp,  cupule;  gl,  fruit. 
(After  Duchartre.) 


Fig.  27. 


Fig.  38. 


Fig.  30. 

Fig.  27. — Fruit  of  Columbine  {AquiUgia),  formed  of  five  follicles. 

Fig.  28. — Single  follicle,  showing  dehiscence  by  the  ventral  suture. 

Fig.  29. — Transverse  section  ofberry  of  Gooseberry,  showing  the 
seeds  attached  to  the  parietal  placentas  and  immersed  in  pulp, 
which  is  formed  partly  from  the  endocarp,  partly  from  the  seed-coat. 

Fig.  30. — Section  of  the  fruit  of  the  Apple  (Pyrus  Malus),  or  pome, 
consisting  of  a  fleshy  covering  formed  by  the  floral  receptacle  and 
the  true  fruit  or  core  with  five  cavities  with  seeds.  1 

dorsal  suture.  It  characterizes  leguminous  plants,  as  the  bean  and 
pea  (fig.  S).  In  the  bladder-senna  it  forms  an  inflated  legume.  In 
some  Leguminosae,  as  Arachis,  Caihartocarpus  Fistula  and  the 
tamarind,  the  fruit  must  be  considered  a  legume,  although  it  does 
not  dehisce.    The  first  of  these  plants  produces  its  fruit  under- 

gound,  and  is  called  earth-nut;  the  second  has  a  partitioned 
jume  and  is  schizocarpic;  and  both  the  second  and  third  have 
pulpy  matter  surrounding  the  seeds.  Some  legumes  are  scHizocarpic 
by  the  formation  of  constrictions  externally.  Such  a  form  is  the 
lomentum  or  lonta^aeeous  Ugime  of  Hedysarum  (f^;.  17),  Corowilla, 
Omithopus,  Entada  and  of  some  Acadas.   In  Med$cago  the  l^me 


is  twisted  like  a  snail,  and  in  Caesalpinia  coriaria,  or  Divi-divi,  it  is 
vermiform  or  curved  like  a  worm.  Sometimes  the  number  of  seeds 
is  reduced,  as  in  Erythrina  monosperma  and  Geoffroya  superita, 
which  are  one-seeded,  and  in  Pterocarpus  and  Daibergia,  which  are 

two-seeded. 

The  berry  {bacca)  is  a  term  applied  generally  to  all  fruits  with 
seeds  immersed  in  pulp,  and  includes  fruits  of  very  various  origin. 
In  Actaea  (baneberry)  or  Berberis 
(barberry)  it  is  derived  from  a 
single  free  carpel;  generally,  how- 
ever, it  is  the  product  of^  a  syn- 
carpous  ovary,  which  is  superior, 
as  in  grape  or  potato,  or  inferior, 
as  in  gooseberry  (fig.  29)  or  currant. 
In  the  pomegranate  there  is  a 
peculiar  baccate  many-celled 
mferior  fruit,  having  a  tough  rind, 
enclosii^  two  rows  of  carpels 
placed  one  above  the  other.  The 
seeds  are  immersed  in  pulp,  and 
are  attached  irregularly  tp  the 
wall,  base  and  centre  of  the  locuH. 

In  the  baobab  there  is  a  multi-  piG.  31. — ^Transverse  section 
locular  syncarpous  fruit,  in  which  of  the  fruit  of  the  Melon 
the  seeds  are  immersed  in  pulp.  {Cucumis  Melo),  showing  the 
The  pepo,  another  mdehiacent  piacentaswiththeseedsattached 
syncarpous  fruit,  is  illustrated  by  to  them.  The  three  carpels 
the  fruit  of  the  gourd,  melon  (fig.  forming  the  pepo  are  separated 
^i)  and  other  Cucurbitaceae.  It  by  partitions.  Trom  the  centra 
IS  formed  of  three  carpels,  sur-  processes  pass  outwards,  ending 
mounted  by  the  calyx;  the  rind  the  curved  placenta, 
is  thick  and  fleshy,  and  there  are 

three  or  more  seed-bearing  parietal  placentas,  either  surrounding  a 
central  cavity  or  prolonged  inwards  into  it.  The  fruit  of  the  papaw 
resembles  the  pepo,  but  the  calyx  is  not  superior. 

The  hesperidium  is  the  name  given  to  such  indehiscent  fleshy 
syncarpous  fruits  as  the  orange,  lemon  and  shaddock,  in  which  the 
epicarp  and  mesocarp  form  a  sef«irable  rind,  and  the  endocarp 
sends  prolongations  inwards,  forming  triangular  divisions,  to  the 
inner  angle  of  which  the  seeds  are  attached,  pulpy  cells  being  devel- 
oped around  them  from  the  wall.  Both  pepo  and  hesperidium  mav 
be  considered  as  modifications  of  the  berry. 

The  pome  (fig.  30),  seen  in  the  apple,  pear,  quince,  medlar  and 
hawthorn,  is  a  fleshy  indehiscent  syncarpous  fruit,  in  the  formation 
of  which  the  receptacle  takes  part.  The  outer  succulent  part  is  the 
swollen  receptacle,  the  horny  core  being  the  true  fruit  developed 
from  the  usually  five  carpels  and  enclosing  the  seeds.  In  the  medlar 
the  core  (or  true  pericarp)  is  of  a  stony  hardness,  while  the  outer 
succulent  covering  is  open  at  the  summit.  The  pome  somewhat 
resembles  the  fruit  o(  the  rose  (fig.  3),  where  the  succulent  receptacle 
surrounds  a  number  of  separate  acnenes. 

The  name  capsule  is  applied  generally  to  all  dry  syncarpous  fruits, 
which  dehisce  by  valves.  It  may  thus  be  unilocular  or  multilocular, 
one-  or  many-seeded.  The  true  valvular  capsule  is  observed  in 
Colchicum  (fig.  9),  lily  and  iris  (fig.  11).  The  porose  capsuU  is  seen 
in  the  poppy  {ng.  7),  Antirrkinum  and  Campanula.  In  Campamda 
the  pores  occur  at  the  base  of  the  capsule,  which  becomes  inverted 
when  ripe.  When  the  capsule  opens  by  a  lid,  or  by  circumscissile 
dehiscence,  it  is  called  a  pyxiaium,  as  in  pimpernel  (.A  nagallis 
arvensis)  (fig.  16),  henbane  and  monkey-pot  (Lecytnis).  The  capsule 
assumes  a  screw-like  form  in  Helicleres,  and  a  star-like  form  in  star- 
anise  (Illicium  anisalum).  In  certain  instances  the  cells  of  the 
capsule  separate  from  each  other,  and  open  with  elasticity  to  scatter 
the  seeds.  This  kind  of  capsule  is  met  with  in  the  sandbox  tree 
(Hura  crepitans^  and  other  Euphorbiaceae,  where  the  cocci,  con- 
taining each  a  single  seed,  burst  asunder  with  force;  and  in  Gemni- 
aceae,  where  the  cocci,  each  containing,  when  mature,  usually  one 
seed,  separate  from  the  carpophore,  become  curved  upwards  by  their 
adherent  styles,  and  open  by  the  ventral  suture  (fig.  18). 

The  n/»gua  is  a  dry  syncarpous  bilocular  many-seeded  fruit,  formed 
from  two  carpels,  with  a  false  septum,  dehiscii^  by  two  valves 
from  below  upvreurds,  the  valves  separating  from  Oie  placentas  and 
leaving  them  united  by  the  septum  (fi^.  32).  The  seeds  are  attached 
on  both  sides  of  the  septum,  either  in  one  row  or  in  two.  When 
the  fruit  is  long  and  narrow  it  is  a  siUqua  ^fig.  14) ;  when  broad 
and  short,  sUicula  (fig.  33).  It  occurs  in  cruciferous  plants,  as  wall- 
flower, cabbage  and  cress.  In  Glaucium  and  Eschscholttia  (Papa- 
veraceae)  the  dissepiment  is  of  a  spongy  nature.  It  may  become 
transversely  constricted  ilomentaeeota),  as  in  radish  {Raphanus) 
and  sea-kale,  and  it  may  be  reduced,  as  in  woad  ilsatis),  to  a  one- 
seeded  condition. 

It  sometimes  happens  that  the  ovaries  of  two  flowers  unite  so  as 
to  form  a  double  fruit  {syncarp).  This  may  be  seen  in  many  species 
of  honeysuckle.  But  the  fruits  which  are  now  to  be  considered 
consist  usually  of  the  floral  envelopes,  as  well  as  the  ovaries  of 
several  flowers  united  into  one,  and  are  called  multiple  or  eonjluent. 
The  term  anthocarpous  has  also  been  applied  as  indicaring  that  the 
floral  envelopes  as  well  as  the  carpels  are  concerned  in  the  formation 
of  the  fruit. 

The  soTosis  is  a  succulent  multiple  fruit  formed  by  the  confluence 
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of  a  spike  of  Sowers,  as  in  the  fruit  of  the  pine-apple  (fig.  34),  the 
bread-fruit  and  jack-fruit.  Similarly  the  fruit  of  the  mulberry 
represents  a  catkin-Ulre  inflorescence. 

The  syconus  is  an  anthocarpous  fruit,  in  which  the  receptacle 
completelv  encloses  numerous  flowers  and  becomes  succulent.  The 
Bg  (fig.  4)  is  of  this  nature,  and  what  are  called  its  seeds  are  the 
achenes  of  the  numerous  flowers  scattered  over  the  succulent  hollowed 
receptacle.  In  DorsUnia  the  axis  is  less  deeply  hollowed,  and  of  a 
harder  texture,  the  fruit  exhibiting  often  very  anomalous  forms. 

The  strpbilus,  or  cone,  is  a  seetHbearing  spike,  more  or  less  elon- 
gated, covered  with  scales,  each  of  which  may  be  regarded  as  repre- 
senting a  separate  flower,  and  has  often  two  seeds  at  its  base;  the 
seeds  are  naked,  no  ovary  being  present.  This  fruit  is  seen  in  the 
cones  of  firs,  qiruces,  larches  and  cedars,  which  have  received  the 


Fig.  3a. 


Fig.  34. 


Fig.  32. — Honesty  {Luttaria  bietmis),  shomng  the  septum  after 

the  carpels  have  fallen  away. 

From  Strasburgcr's  Lekrbuek  der  BoUtnik,  by  pcnnisuon  of  Giutav  Fischer. 
Fig.  33. — Silicula  or  pwuch  of  shepherd's  purse  {Capsella),  opening 
by  two  folded  valves,  which  separate  from  above  downwards.  The 
partition  is  narrow,  hence  the  silicula  is  angustiseptal. 

From  Stiubnrger's  £«ArfrMcA  lUr  Batanik ,  by  pamvaioti  oi  Gust&v  Ffacher. 

Fig.  34. — Fruit  of  the  pine-apple  {Ananassa  saliva),  developed 
from  a  smkc  of  numerous  flowers  mth  bracts,  united  so  as  to 
{om  a  collective  or  anthocarpous  fruit.  The  crown  of  the  inne-apple, 
c,  consists     a  series  of  empty  bracts  proloi^;ed  beyond  tne  fruit. 

name  of  Coniferae,  or  cone-bearers,  on  this  account.  Cone-like 
fruit  is  also  seen  in  most  Cycadaceae.  The  scales  of  the  strobilus 
are  sometimes  thick  and  closely  united,  so  as  to  form  a  more  or  less 
angular  and  rounded  mass,  as  in  the  cypress;  while  in  the  juniper 
the^  become  fleshy,  and  are  so  incorporated  as  to  form  a  globular 
fruit  like  a  berry.  The  dry  fruit  of  the  cypress  and  the  succulent 
fruit  of  the  juniper  have  received  the  name  of  galbulus.  In  the  hop 
the  fruit  is  called  also  a  strobilus,  but  in  it  the  scales  arc  thin  and 
membranous,  and  the  seeds  are  not  naked  but  are  contained  in 
pericarps. 

The  same  causes  which  produce  alterations  in  the  other  parts  of 
the  flower  give  rise  to  anomalous  appearances  in  the  fruit.  The 
carpels,  in  place  of  bearii^  seeds,  are  sometimes  changed  into  leaves, 
with  lobes  at  their  margins.  Leaves  are  sometimes  [produced  from 
the  upper  part  of  the  fruit.  In  the  genus  Citrus,  to  which  the  orange 
and  wmon  belong,  it  is  very  common  to  meet  vnih  a  separation  of 
the  carpels,  so  as  to  produce  what  are  called  homed  oranges  and 
fingered  dtrons.  In  this  case  a  syncarpous  fruit  has  a  tendency  to 
become  apocarpous.  In  the  orange  we  occasionally  find  a  super- 
numerary row  of  carpels  produced,  giving  rise  to  the  appearance  of 
small  and  im^rfect  oranges  enclosed  within  the  original  one;  the 
navel  orange  is  of  this  nature.  It  sometimes  happens  that,  fay  the 
union  of  flowers,  double  fruits  are  produced.  Occauonalty  a  double 
iniit  is  produced,  not  by  the  incorporation  of  two  flowers,  but  by 
the  abnormal  development  of  a  second  carpel  in  the  flower. 

Arrangement  of  Fruits. 

A.  True  fruits — developed  from  the  ovary  alone. 

1.  Pericarp  not  fleshy  or  fibrous. 

i.  Indehiscent — not  opening  to  allow  the  escape  of  the 

seeds — generally  one-seeded.  Achene;  caryopsis; 
cypsela ;  nut ;  schizocarp. 

ii.  Dehiscent — the  pericarp  splits  to  allow  the  escape 

of  the  seeds — generally  many-seeded.  Follicle; 
legume;  siliqua;  capsule. 

2.  Pericarp  generally  differentiated  into  distinct  layers,  one 

of  which  is  succulent  or  fibrous.   Drupe ;  berry. 

B.  Pseudocarps — the  development  extends  b^ind  the  ovary. 
Pome ;  syconus ;  sorosis. 

TTie  Seed. — The  seed  is  formed  from  the  ovule  as  the  result  of 
fertilization.  It  is  contained  in  a  seed-vessel  formed  from  the  ovary 


in  the  plants  called  angiospermous;  while  in  gymncsPermcus  plants, 
such  as  Coniferae  and  Cycadaceae,  it  is  naked,  or,  m  other  words, 
has  no  true  pericarp.  It  sometimes  happens  in  Angiosperms,  that 
the  seed-vessel  is  ruptured  at  an  early  period  of  growth,  so  that 
the  seeds  become  more  or  less  exposed  during  thetr  development; 
this  occurs  in  mignonette,  where  the  capsule  opens  at  the  apex, 
and  in  Cupkea,  where  the  placenta  bursts  through  the  ovary  and 
floral  envelopes,  and  ajipears  as  an  erect  process  Bearing  the  young 
seeds.  After  fertilization  the  ovule  is  greatly  changed,  in  connexion 
with  the  formation  of  the  embryo.  In  the  embryo-sac  of  most 
Angiosperms  (q.v.)  there  is  a  development  of  cellular  tissue,  the 
endosperm,  more  or  less  filling  the  embryo-sac.  In  Gymnosperms 
(9.V.)  the  endosperm  is  formed  preparatory  to  fertilization.  The 
fertilized  enlarges  and  becomes  mufticeliular,  forming  the 
embryo.  Tne  embryo-sac  enlarges  greatly,  displacing  gradually 
the  surrounding  nucellus,  which  eventually  forms  merely  a  thin  layer 
around  the  sac,  or  completely  disappears.  Tlxe  remainder  of  the 
nucellus  and  the  intu^ments  of  the  ovules  form  the  s^^d^coats. 
In  some  cases  (fig.  35)  a  delicate  inner  coat  or  tegmen  can  be  dis- 
tinguished from  a  tougher  outer  coat  or  testa;  often,  however,  the 
layers  are  not  thus  separable.  The  consistency  of  the  seed-coat, 
its  thickness,^  the  character  of  its  surface,  &c.,  vary  widely,  the 
variations  being  often  closely  associated  with  the  environment  or 
with  the  means  of  seed-dispersal.  An  account  of  the  development 
of  the  seed  from  the  ovule  will  be  found  in  the  article  Angiosperms. 
When  the  pericarp  is  dehiscent  the  seed-covering  is  of  a  strong  and 
often  rough  character;  but  when  the  pericarp  is  indehiscent  and 
encloses  the  seed  for  a  long  period,  the  outer  seed-coat  is  thin  ana 
soft.  The  cells  of  the  testa  are  often  coloured,  and  have  projections 
and  appendages  of  various  kinds.  Thus  in  Abrus  precatortus  and 
Adenanihera  Pavonina  it  is  of  a  bright  red  colour;  in  French  beans 
it  is  beautifully  mottled;  in  the  almond  it  is  veined;  in  the  tulip 
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Fig.  35.  Fig.  36. 

Fig.  55. — Seed  of  Pea  (Pisum)  with  one  cotyledon  removed,  c, 
Remaining  cotyledon;  ch,  chalaza-point  at  which  the  nourishing 
vessels  enter;  e,  tegmen  or  inner  coat;  /,  funicle  or  stalk;  g, 
plumule  of  embryo;  m,  micropj^;  pi,  placenta;  r,  radicle  erf 
embryo;  t,tig^lum  or  stalk  between  root  and  plumule;  te,  testa. 

Fig.  36. — of  Asdepias,  with  a  cluster  irf  hairs  arinng  from 
the  edges  of  the  micropyle. 

and  primrose  it  is  rough;  in  the  snapdragon  it  is  marked  irith 
depresaons;  in  cotton  and  Asdepias  (fig.  36)  it  has  hairs  attached  to 
it ;  and  in  mahogany,  Bignonia,  and  the  pinea  and  firs  it  is  expanded 
in  the  form  of  wing-like  appendages  (fig.  37).  In  Cailomia,  Acantho- 
dium,  Cobaea  scandens  and  other  seeds,  it  contains  spiral  cells,  from 
which,  when  moistened  with  water,  the  fibres  uncoil  in  a  beautiful 
manner;  and  in  flax  {Linum)  and  others  the  cells  are  converted  into 
mucilage.  These  structural  peculiarities  of  the  testa  in  different 
plants  have  relation  to  the  scattering  of  the  seed  and  its  germination 
upon  a  suitable  nidus.  But  in.  some  plants  the  pericarps  assume 
structures  which  subserve  the  same  purpose ;  this  especially  occurs 
in  small  pericarps  enclosing  single  seeds,  as  achenes.  caryopsides,  &c. 
Thus  in  Compositae  and  valerian,  the  pappose  umb  of  the  calyx 
forms  a  parachute  to  the  pericarp ;  in  Labiatae  and  some  Compositae 
spiral  cells  are  formed  in  the  epiaup;  and  the  epicarp  is  prcuon^ 
as  a  win^  in  Fraxinus  (fig.  i)  and  Acer  (fig.  21). 

Sometimes  there  is  an  additional-  covering  to  the  seed,  formed 
after  fertilization,  to  which  the  name  arillus  has  been  given  (fig.  38). 
This  is  seen  in  the  passion-flower,  where  the  covering  arises  from  the 
placenta  or  extremity  of  the  funicle  at  the  base  of  the  ovule  and 
passes  upwards  towards  the  apex,  leaving  the  micropyle  uncovered. 
In  the  nutmeg  and  spindle  tree  this  additional  coat  is  formed  from 
above  downwards,  constituting  in  the  former  case  a  laciniated 
scarlet  covering  called  mace.  In  such  instances  it  has  been  called 
an  arUlode  (fig.  39).  This  arillode,  after  growing  downwards,  may 
be  reflected  upwards  so  as  to  cover  the  micropj'le.  The  fleshy 
scarlet  covering  formed  around  the  naked  seed  in  the  yew  is  by 
some  considered  of  the  nature  of  an  aril.  On  the  testa,  at  various 
points,  there  are  produced  at  times  other  cellular  bodies,  to  which 
the  name  of  strophioles,  or  carundes,  has  been  given,  the  seeds  being 
strophiolate  or  carunculate.  These  tumours  may  occur  near  the 
base  of  the  seed,  as  in  Polygola,  or  at  the  apex,  as  in  Castor-<nl 

giant  (Ridnus) ;  or  they  may  occur  in  the  course  of  the  raphe,  as  in 
lood-root  (Sanguinaria)  and  Asatahacca.  The  funicles  of  tne  ovules 
frequently  attain  a  great  length  in  the  seed,  and  in  some  magnolias, 
when  the  fruit  dehisces,  they  appear  as  long  scarlet  cords  suspending 
the  seeds  outside.   The  hiium  or  umbiticus  of  the  seed  is  usually 
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well  marked,  aa  a  acar  <d  varying' nze;  in  the  calabar  bean  and  in 
some  apedea  of  Mucuna  and  Dolichos  it  extends  along  a  lai^ 
portion  of  the  edge  of  the  seed;  it  frequently  exhibits  marked 
colours,  being  Mack  in  the  bean,  white  in  many  species  of  Pkaseclus, 
&C.  The  micropyle  (fe.  35,  m)  of  the  seed  maj;  be  tecognizable  by 
the  nalred  eye,  as  in  the  pea  and  bean  tribe,  Iris,  &c.,  or  it  may  be 
very  minute  or  microscopic.  It  indicates  the  true  apex  of  the  seed, 
and  is  important  as  martdn^  the  point  to  which  the  root  of  the  em- 
bryo is  directed.  At  the  micropyle  in  the  bean  is  observed  a  small 
process  of  integument,  which,  when  the  young  plant  sprouts,  is 
pushed  up  like  a  lid ;  it  is  called  the  embryi^ga.  The  chalaza  (fig. 
38,  ch)  is  often  of  a  different  colour  from  the  rest  of  the  seed.  In  the 
orange  (fig.  40)  it  is  of  a  reddish-brown  colour,  and  is  easily  recognized 
at  one  end  of  the  seed  when  the  integuments  are  carefuUy  removed. 
In  anatropal  seeds  the  raphe  forma  a  distinct  ri^  along  one  side 
of  the  seed  (fig.  41)- 

The  position  cn  the  seed  as  regards  the  pericarp  resembles  that  of 
the  ovule  in  the  ovary,  and  tine  same  terms  are  applied — erect, 
ascending,  pendulous,  suspended,  curved,  &c  These  terms  have 
no  reference  to  the  mode  in  which  the  fruit  is  attached  to  the  axis. 
Thus  the  seed  may  be  erect  while  the  fruit  itself  is  pendent,  in  the 
ordinary  meaning  of  that  term.  The  part  of  the  seed  next  the  axis 
or  the  vential  suture  is  its  face,  the  opposite  side  being  the  back. 
Seeds  exhibit  great  varieties  of  form.  Thev  may  be  flattened 
laterally  ieomfinssed),  or  from  above  downwards  {depressed).  They 
may  be  round,  oval,  triangular,  polygonal,  rolled  up  like  a  Hiail,  as  in 
PhysosUman,  or  ooilied  up  uke  a  snake,  aa  in  O^iiecaryon  paradoxum. 


Fig.  37.  FxG.  38.  Fig.  39.      Fig.  40.     Fig.  41. 

Fig.  37. — Seed  of  Pine  {Pinus),  with  a  membranous  appendage 
W  to  the  testa,  called  a  wing. 

Fig.  38. — Young  anatropal  seed  of  the  white  Watw-llly  {Nymphaea 


the  raphe  f .  Ue  b^  ci  the  nucellus  is  indicated  by  the  chalaza  ch, 
while  the  apex  is  at  the  micropjrle  m.  The  covering  of  the  seed  is 
marked*,  n  is  the  nucellus  or  perisperm,endoeing:  the  embryo-sac  ei, 
is  which  the  endosperm  is  formed.  The  embryo  e,  with  its  suspensor, 
is  contained  in  the  sac,  the  radicle  pmntins  to  the  microOTle  m. 

Fig.  39. — ^Arillode  a,  or  false  aril,  of  the  Spindle-tree  (fiiuimymus), 
arimng  ixom  the  micropyle/. 

Fig.  40. — Anatrope!  seed  erf  the  Orange  {Citrus  AurantUm) 
opened  to  show  the  chalaza  c,  which  forma  a  brown  spot  at  one  end. 

Fig.  41. — Entire  anatropal  seed  of  the  Orange  {Citrus  AuratUium), 
with  its  rugose  or  wrinkled  testa,  and  the  raphe  r  ramifying  in  the 
thickness  irt  the  testa  on  one  dd6 

The  endosperm  formed  in  the  embiyo-sac  of  angiosperms  after 
fertUization,  and  found  previous  to  it  m  gymnosperms,  consists  of 
cells  containing  nitrogenous  and  starchy  or  fatty  matter,  destined 
ioe  the  nutriment  of  the  embryo.  It  occui^ied  the  whole  cavity  of 
the  embryo-sac,  or  is  fcsmed  only  at  certain  portions  of  it,  at  the 
apex,  as  in  RJumnthMS,  at  the  base,  as  in  VioccwMum.  or  in  the  middle, 
as  in  Veronica.  As  the  endosperm  increases  in  size  along  with  the 
embryo-sac  and  the  embryo,  the  substance  <A.  the  ordinal  nucellus 
of  the  ovule  is  gradually  absorbed.  Sometimes,  however,  as  in 
Musaceae,  Cannaceae,  Zingiberaceae,  no  endosperm  is  formed; 
the  cells  of  the  original  nucellus,  becoming  filled  with  food-materials 
for  the  embryo,  are  not  absorbed,  but  remain  surrounding  the 
embryo-sac  with  the  embryo,  and  constitute  the  perisperm.  ^^in, 
in  otner  plants,  as  Nymphaeaceae  (fig.  38)  and  Piperaceae,  both 
endosperm  and  perisperm  arc  present  It  was  from  observations 
OIL  cases  such  as  these  that  old  authors,  imi^ning  a  resemblance 
betwixt  the  tdant-ovule  and  the  animal  ovum,  api^ed  the  name 
albumen  to  tne  outer  nutrient  mass  or  perisperm,  and  designated 
the  endosperm  as  vitellus.  The  term  albumen  is  very  generally 
used  as  includins[  all  the  nutrient  matter  stored  up  in  the  seed,  but 
it  would  be  advisable  to  discard  the  name  as  implying  a  definite 
diemical  substance.  There  is  a  lacge  class  ot  punts  in  which 
although  at  first  after  fertilizatioa  a  mass  ci  endosperm  is  formed, 
yet,  as  the  embryo  increases  in  size,  the  nutrient  matter  from  the 
endospermic  cells  passes  out  from  them,  and  is  absorbed  by  the 
cells  of  the  embryo  plant.  la  the  mature  seed,  in  such  cases,  there 
is  no  separate  mass  of  tissue  containing  nutrient  food-material 
apart  from  the  embryo  itself.  Such  a  seed  is  said  to  be  exalbvmiiutuft 
astn  ComjXMitae,  Cnidferaeand  most  L^minosae  («.£.  pea,  fig.  35). 


Fig.  42, — ^The  dicotyledonous 


When  either  endosperm  or  perisperm  or  both  are  present  the  seed 
is  said  to  be  albumtneus. 

The  albumen  varies  much  in  its  nature  and  consistence,  and 
furnishes  important  characters.  It  may  be  farinaceous  or  mealy, 
consisting  chiefly  of  cells  filled  with  starch,  as  in  cereal  grains, 
where  it  is  abundant;  fleshy  or  cartilaginous,  consisting  of  tnicker 
cells  which  are  still  soft,  as  in  the  coco-nut,  and  which  sometimes 
contain  oil,  as  in  the  oily  albumen  of  Cretan,  Ricinus  and  poppy: 
homy,  when  the  cell-walls  are  sliriitly  thickened  and  capable  of 
distension,  as  in  date  and  coffee;  the  ceD-walls  sometimes  become 
preatly  thictened,  fiUtr^  up  the  testa  as  a  hard  mass,  as  in  v^pctable 
ivory  {Phytelephas).  The  albumen  may  be  uniform  throughout,  or 
it  may  present  a  mottled  appear- 
ance, as  in  the  nutmeg,  the  seeds  of 
Anonaceae  and  some  Palms,  where 
it  is  called  naninated.  This 
mottled  appearance  is  due  to  a 
protrusion  of  a  dark  lamella  of 
the  integument  between  folded 
protub«Bnces  of  albumen.  A 
cavity  is  sometimes  left  in  the 
centre  which  is  usually  filled  with 
fluid,  as  In  the  coco-nut.  The  ,  ■  ,  .  r> 
relative  size  of  the  embryo  land  of  embryo  of  the  Pea  laid  open, 
the  endosperm  varies  much.    In  The  two  fleshy  cotyledons. 

Monocotyledons  the  embryo  fs  orseed-lobes,  which  remain  under 
usually  smaU,  and  the  endosperm  Rround  ^^en  the  plant  sprouts; 
large,  and  the  same  is  true  in  the  t^e  radicular  extremity  of  the 
case  of  coffee  and  many  other  whence  the  root  arises;  t. 
plants  amongst  Dicotyledons,  the  axis  (hvpocotyl)  bearing  the 
The  opposite  a  the  case  in  other  young  stalk  and  leaves  g  (plum- 
plants,  as  in  the  Labiatae,  Plum-  w^'c^  ''^  if  »  depression  of 
badnaceae,  &c  cotyledons/. 

The  embryo  consists  of  an  axis  bearing  the  cotyledms  (fig.  c), 
or  the  first  leaves  of  the  plant.  To  that  part  of  this  axis  immediately 
beneath  the  cotyledons  the  terms  kypocot^,  caulicle  or  UmMum  {£) 
have  been  applied,  and  continuous  backwards  with  it  is  the  you^ 
root  or  radiae  (r),  the  descending  axis,  their  point  of  union  imaa 
the  collar  or  neck.  The  terminaTgrowing  bud  oi  the  axis  is  called 
the  ptttmide  or  gemmule  (g),  and  represents  the  aacrading  axis.  The 
radicular  oOremity  ptunts  towards  the  micropyle,  while  the  cotv- 
ledonary  extremity  is  pointed  towards  the  base  of  the  ovule  or  the 
chalaza.  Hence,  by  ascertaining  the  position  of  the  micropyle  and 
chalaza,  the  two  extremities  of  the  embryo  can  in  general  be  dis- 
covered. It  is  in  many  cases  diflicult  to  realize  the  parts  in  an 
embryo:  thus  in  CtuciUa,  the  embryo  appears  as  an  elongated 
axis  without  diviaons;  and  in  Caryocar  the  mass  of  the  embryo  is 
made  up  by  the  radicular  extremity  and  hypocotyl,  in  a  groove  of 
which  the  cotyledonary  extremit)^  hes  embedded  (fig.  52).  In  some 
monocotyledonous  embryos,  as  in  Orchidaceae,  the  embryo  is  a 
cellular  mass  showing  no  parts.  In  parantic  plants  also  which  form 
no  chlorophyll,  as  Orobanche,  llonotropa,  &c,  the  embryo  remains 
without  differentiation,  consisting  merely  of  a  mass  of  ceUs  until  the 
ripening  of  the  seed.  When  the  embryo  Is  surrounded  by  the  endo* 
sperm  on  all  sides  except  its  radicular  extremity  it  Is  internal  ^see 
figs.  19,  20);  when  lying  outside  the  endosperm,  and  only  a>ming 
into  contact  with  it  at  certain  points,  it  is  external,  as  in  grasses  {e.f, 
wheat,  fig.  22).  When  the  embryo  follows  the  direction  of  the  axis 
of  the  seed,  it  is  axile  <»*  axial  (fig. 43);  when  it  is  not  in  the  direction 
of  the  axis,  it  becomes  abaxlle  or  abaxial.  In  campylotropal  seeds 
the  embryo  Is  curved,  and  in  place  of  being  embedded  in  endosperm, 
is  frequently  external  to  it,  followinj;  the  concavity  <rf  the  seed  (6g. 
44),  and  becoming  p^pherical,  with  the  chalaza  situated  in  t& 
curvature  of  the  embryo,  as  in  Caryophyllaceae. 

It  has  been  already  stated  that  the  radicle  of  the  embryo  is 
directed  to  the  micropyle,  aod  the  cotyledons  to  the  chalaza.  In 
some  cases,  by  the  growth  of  the  int^uments,  the  former  is  turned 
round  so  as  not  to  ccMTeepond  with  the  apex  of  the  nucellus,  and  then 
the  embryo  has  the  radicle  directed  to  one  side,  and  is  called  excentric, 
as  is  seen  in  Primulaceae,  Plantaginaceae  and  many  palms,  especially 
the  date.  The  portion  of  the  embryo  in  different  lands  of  seeds 
varies.  In  an  orthotropal  seed  the  embryo  is  inverted  or  antitropal, 
the  radicle  pointing  to  the  apex,  of  the  seed,  or  to  the  part  opposite 
the  hilum.  Again,  in  an  anatropal  seed  the  embtro  is  erect  or 
homotroPal  (fig.  43).  the  radicle  bong  directed  to  the  base  of  the 
seed.  In  curved  or  campylotropal  aeeds  the  embryo  is  fokled  ao 
that  its  radicular  and  cotyledonary  extremities  are  apimudmated, 
and  it  becomes  amphiltopal  (fig.  44}*  In  this  iastaooe  the  seed 
may  be  exalbuminous.  and  the  emlnyo  may  be  fcdded  on  itself; 
or  albuminous,  the  embryo  surroundii^  more  or  less  completely  the 
endosperm  and  being  peripherical.  According  to  the  mode  in 
which  the  seed  is  attached  to  the  pericarp,  the  radicle  may  be 
directed  upwards  or  downwards,  or  laterally,  as  r^ards  the  ovary. 
In  an  orthotropal  seed  attached  to  the  base  of  the  pericarp  it  u 
superior,  as  also  in  a  suspended  anatropal  seed.  In  other  anatropal 
seeds  the  radicle  is  inferior.  When  the  seed  is  horizontal  as  regards 
the  pericarp,  the  radide  is  either  centrifugal,  when  it  points  to  the 
outer  wall  of  the  ovary;  or  centripetal,  wnen  it  points  to  the  axis 
or  inner  wall  of  the  ovary..  These  characters  are  of  value  for  purposes 
of  daawfication,  as  they  are  oftenconstant  in  laige^gcmipsolgenesa. 
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Plants  in  which  there  are  two  cotyledons  produced  in  the  embiyo 
are  dicotyledonous.  The  two  cotyledons  thus  formed  are  opposite 
to  each  other  (figs,  da  and  45),  but  are  not  always  of  the  same  size. 
Thus,  in  Abronia  and  other  members  of  the  order  Nyct^naceae,  one 
of  them  is  smaller  than  the  other  (often  very  small),  and  in  Carapa 
fuiawnsis  there  appears  to  be  only  one,  in  consequence  of  the 
intimate  union  which  takes  place  between  the  two.  The  union 
between  the  cotyledonary  leaves  may  continue  after  the  youne  plant 
begins  to  germinate.  Such  embryos  have  been  calledjtueuoomono- 
cotyUdonota.  The  texture  of  the  cotyledons  varies.  Ttiey  may  be 
thick,  as  in  the  pea  (fig.  42),  exhibiting  no  traces  of  venation,  with 
their  flat  internal  surfaces  in  contact,  and  their  backs  more  or  less 
convex;  or  they  mav  be  in  the  form  of  thin  nnd  delicate  laminae, 
flattened  on  both  sides,  and  having  distinct  venaiion,  as  in  Ricinus, 
Jalropha,  Euonymus,  &c.  The  cotyledons  usually  form  the  ^eater 
part  of  the  mature  embryo,  and  this  is  remarkably  weU  seen  in  such 
exalbuminous  seeds  as  the  bean  and  pea. 

Cotyledons  are  usually  entire  and  sessile.  But  th^  occasionally 
become  lobed,  as  in  the  walnut  and  the  lime;  or  pettolate,  as  in 
Geranium  moue;  or  auriculate,  aa  in  the  ash.   Like  leaves  in  the 


Fig.  47. 


Fig.  44. 


Fig.  45. 


Fig.  48. 


Fig.  ^3. — Seed  of  Pansy  {Viola  tricolor)  cut  vertically.  The  em- 
bryo pi  18  axial,  in  the  midst  of  fleshy  endosperm  al.  The  seed  is 
anatropal,  and  the  embryo  is  homotropal;  the  cotyledons  co  point 
to  the  base  of  the  nucellus  or  chalaza  ch,  while  the  radicle,  or  the 
other  extremity  of  the  embryo,  points  to  the  micropyle,  close  to  the 
hilum  h.  The  hilum  or  base  of  the  seed,  and  the  cnalaza  or  base  of 
the  nucellus  are  united  by  means  of  the  raphe  r. 

Fig.  44. — Seed  of  the  Red  Campion  (Lychnis),  cut  vertically, 
showing  the  peripherical  embryo,  with  its  two  cotyledons  and  its 
radicle.  The  embryo  is  curved  round  the  albumen,  so  that  its 
cotyledons  and  radicle  both  come  near  the  hilum  (amphitropal). 

Fig.  45- — Mature  dicotyledonous  embryo  of  the  Almond,  with 
one  of  the  cotyledons  removed,  r,  Raaicle;  t,  youa^  stem  or 
caulicle;  c,  one  of  the  cotyledons  left;  *,  line  <n  insertion  of  the 
cotyledon  which  has  been  removed ;  g,  plumule. 

Fig.  46. — Exalbuminous  seed  of  Wallflower  (Cheiranthus)  cut 
vertically.  The  radicle  r  is  folded  on  the  edges  of  the  cotyledons  c 
which  are  accumbent. 

Fig.  47. — ^Transverse  section  of  the  seed  of  the  Wallflower  (Cheir- 
anthus), showing  the  radicle  r  folded  on  the-edges  of  the  accumbent 
cotyledons  c. 

Fig.  48.— Transverse  section  of  the  seed  of  the  Dame's  Violet 
(Hesperts).  The  radicle  r  is  folded  on  the  back  of  the  cotyledons  c, 
which  are  said  to  be  incumbent. 

bud,  cotyledons  may  be  either  applied  directly  to  each  other,  or 
may  be  folded  in  various  ways.  In  geranium  the  cotyledons  are 
twisted  and  doubled;  in  convolvulus  they  are  corrugated;  and  in 
the  potato  and  in  Bunias,  they  are  spiral, — the  same  terms  being 
applied  as  to  the  foliage  leaves.  The  radicle  and  cotyledons  are 
either  straight  or  vanously  curved.  Thus,  in  some  cruciferous 
plants,  as  the  wallflower,  the  cotyledons  are  applied  by  their  faces, 
and  tlie  radicle  (figs.  46,  47)  is  folded  on  their  edges,  so  as  to  be 
lateral;  the  cotyledons  are  here  accvmbent.  In  others,  as  Hesperis, 
the  cotyledons  (fig.  48}  are  applied  to  each  other  by  their  races, 
and  the  radicle,  r,  is  folded  on  their  back,  so  as  to  tie  dorsal,  and 
the  cotyledons  are  incumbent.  Again,  the  cotyledons  are  con- 
duplicate  when  the  radicle  is  dorsal,  and  enclosed  between  their  folds. 
In  other  divisions  the  radicle  is  folded  in  a  spiral  manner,  and  the 
co^ledons  follow  the  same  course. 

In  many  gymnospenns  more  than  two  cotyledons  are  present, 
and  they  are  arranged  in  a  whorl.  This  occurs  in  Coniferae,  especi- 
ally in  the  pine,  fir  (fig.  49),  spruce  and  larch,  in  which  six,  nine, 
twelve  and  even  fifteen  have  been  observed.  They  are  linear,  and 
resemble  in  their  form  and  mode  of  development  the  clustered  or 
fasciculated  leaves  of  the  larch.  Plants  having  numerous  coty- 
ledons are  termed  polycotyledonous.  In  species  of  Streptocarpus  the 
cotyledons  are  permanent,  and  act  the  part  of  leaves.  One  of  them 
u  frequently  largely  developed,  while  the  other  is  small  or  abortive. 


In  those  plants' in  which  there  is  only  a  single  cotjdedon  in  the 
embryo,  hence  called  monocotyledonous,  the  embryo  usually  has  a 
cylindrkal  form  more  or  less  rounded  at  the  extremities,  or  elongated 
and  fuuform,  often  oblique.  The  axis  is  usually  very  short  conv- 
pared  with  the  cotyledon,  which  in  general  encloses  the  plumule 
by  its  lower  portion,  and  exhibits  on  one  side  a  small  slit  which  indi- 
cates the  umon  of  the  edges  of  the  vaginal  or  sbeathii^  portion  of 
the  leaf  (fig.  50).  In  grasses,  by  the  enlargement  of  the  embryo  in  a 
particular  direction,  tne  endosperm  is  pusned  on  one  side,  ami  thus 
the  embryo  comes  to  lie  outside  at  the  base  of  the  endosperm  (figs.  32, 
51).  The  lamina  of  the  cotyledon  is  not  developed.  Upon  the  side 
of  the  embryo  next  the  endosperm  and  enveloping  it  is  a  large 
shield-shaped  body,  termed  the  scutellum.  This  is  an  outgrowth 
from  the  base  of  the  cotyledon,  envekiping  more  or  less  the  a>tyledon 


Fig.  49.       Fig.  50. 


Fig.  51. 


Fig.  $2. 


Fig.  49. — Polycotyledonous  embryo  of  the  Pine  (Pinus)  banning 
to  sprout,  t,  Hypocotyl ;  r ,  radicle.  The  cotyledons  c  are  numerous. 
Within  the  cotyledons  the  primordial  leaves  are  seen,  constituting 
the  plumule  or  first  bud  of  the  plant. 

Fig.  5a — Embryo  of  a  species  <tfAiimr-grass( rr^slocftm),  showing 
a  uniform  conical  mass,  with  a  slit  j  near  the  lower  put.  The 
cotyledon  c  enydops  the  ymiag  bud,  which  protrudes  at  the  stit 
during  germination.  The  radicle  is  devekiped  from  the  lower  part 
of  the  axw  r. 

Fig.  51. — Grain  of  Wheat  (Triiicum)  germinating,  showing  (6) 
the  cotyledon  and  (c)  the  rootlets  surrounded  by  their  sheaths 
(coleorrnizae). 

Fig.  52. — Embryo  of  Coryocar.  ^  Thick  hypocotyl,  forming  nearly 
the  whole  mass,  becoming  narrowed  and  curved  at  its  extremity, 
and  appUed  to  the  groove  s.  In  the  figure  this  narrowed  portion  is 
slightly  separated  from  the  groove:  c,  two  rudimentary  cotyledons. 

and  plumule,  in  some  cases,  as  in  maize,  completely  investing  it ; 
in  other  cases,  as  in  rice,  merely  sending  small  prolongations  over  its 
anterior  face  at  the  apex.  By  others  this  scutellum  is  considered 
as  the  true  cotyledon,  and  tne  sheathing  structure  covering  the 

flumule  is  r^rded  as  a  ligule  or  axiUan^  stipule  (see  Grasses). 
n  many  aquatic  monocotyledons  («^.  Potamog^on,  Ruppia  and 
others)  there  is  a  much-developed  hypocotyl,  which  forms  the 
greater  part  of  the  embryo  ana  acts  as  a  store  of  nutriment  in 
germination;  these  are  known  as  macropodous  embryos.  A  similar 
case  is  that  of  Caryocar  among  Dicotyledons,  where  the  swollen 
hypocotyl  occupies  most  of  the  embiyo  (fig.  52).  In  some  grasses, 
as  oats  and  rice,  a  projection  of  celluhir  tissue  is  seen  upon  tne  side 
of  the  embryo  opposite  to  the  scutellum,  that  is,  on  the  anterior 
side.  This  has  been  termed  the  epiblast.  It  is  very  laige  in  rice. 
This  by  some  was  considered  the  rudimfentary  second  cotyledon; 
but  is  now  generally  regarded  as  an  outgrowth  of  the  sheath  of  the 
true  cotyledon.  (A.  B.  R.) 

FRUIT  AND  FLOWER  FARMINa.  Hie  different  sorts  of 
fruits  and  flowers  axe  dealt  with  in  articles  under  thdr  own 
headings,  to  which  reference  may  be  made;  and  these  give 
the  substantial  facts  as  to  their  cultivation.  See  also  the  article 
hokticultitke. 

Great  Bsjtaih 

The  extent  of  the  fruit  industry  may  be  gathered  from  the 
figures  for  the  acreage  of  land  under  cultivation  in  orchards 
and  small  fruit  plantations.  The  Board  of  Agriculture  returns 
concerning  the  orchard  areas  of  Great  Britain  showed  a  continuous 
expansion  year  by  year  from  199,178  acres  in  1888  to  234,660 
acres  in  1901,  as  wUl  be  learnt  from  Table  I.  There  was,  it  is 
true,  an  exception  in  1892,  but  the  decline  in  that  year  is  ex- 
plained by  the  drcumstance  that  since  1891  the  agricultural 
returns  have  been  collected  only  from  holdings  of  more  than 
one  acre,  whereas  they  were  previously  obtained  from  all  holdings 
of  a  quarter  of  an  acre  or  more.  As  there  are  many  holdings 
of  less  than  an  acre  in  extent  upon  which  fruit  is  grown,  and  as 
fruit  is  largely  raised  also  in  suburban  and  other  gardens  which 
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do  not  come  into  the  returns,  it  may  be  taken  for  granted  that 
the  actual  extent  of  land  devoted  to  fruit  culture  exceeds  that 
which  is  indicated  by  the  official  figuiea.  In  the  Board  of 
Agriculture  returns  up  to  June  1908,  308,000  acres  are  stated 
to  be  devoted  to  fruit  cultivation  of  all  kinds  in  Great  Britain. 

Table  I.— Ecfanf  11$  On^rds  m  GmU  BritoMt  in  each  Year, 

z88t  to  I  got. 


Year. 

Acres. 

Year. 

Acres. 

Year. 

Acres. 

1887 
1888 
1889 
1890 
1891 

202,234 
199,178 

199.897 
202,305 
309,996 

1892 
1893 
■  1894 

208,950 
211,664 
214.187 
318438 
331,354 

1897 
1898 

1899 
1900 
1901 

224,116 
226,059 
228,603 
332,129 
834,660 

Table  U.  shows  that  the  expansion  of  the  orchard  area  of  Great 
Britun  is  mainly  confined  to  England,  for  it  has  sli^tly  de- 
creased in  Wales  and  Scotland.  The  acreage  offidally  returned 
as  imder  orchards  is  that  of  arable  or  grass  land  which  is  also 

Tablb  W.—Arw  under  Orchards  in  En0and,  Waies  and  Scotland— 

Acres. 


Year. 


1896 
1897 
189S 

1899 
1900 
1901 
1908 


England. 


215,642 
318,261 
230,220 
232,713 
336,164 
328,580 
344,430 


Wales. 


3677 
3707 
3690 
3666 
3695 
3767 
3577 


Scotland. 


1935 
2148 
2149 
2225 
2270 

23>3 
2290 


Great  Britain. 


221,254 
224,116 
336,059 
238,603 
232,129 
234,660 
350,397 


used  for  fruit  trees  of  any  kind.  Omditlons  of  soil  and  climate 
determine  the  irregular  diatribution  of  orchards  in  Great  Britain. 
The  dozen  counties  which  possess  the  largest  extent  of  orchard 
land  all  lie  in  the  south  or  west  of  the  island.  According  to  the 
returns  for  1908  (excluding  small  fruit  areas)  they  were  the 
following: — 


County. 

Acres. 

County. 

Acres. 

County. 

Acres. 

Kent  . 
Devon 
Hereford  . 
Somo^  . 

32.751 
27,200 
38,316 
25.279 

Worcester  . 
Gloucester . 
Cornwall  . 
Middlesex . 

23.653 
20,424 

54«5 
5.3» 

Salop  . 
Dorset  .  . 
Monmouth 
Wilts  .  . 

4685 
4464 

3914 
3630 

Leaving  out  of  consideration  the  county  of  Kent,  which  grows 
a  greater  variety  of  fruit  than  any  of  the  others,  the  counties 
of  Devon,  Hereford,  Somerset,  Worcester  and  Gloucester  have 
an  aggregate  orchard  area  of  1 24,672  acres.  These  five  counties 
of  the  west  acd  south-west  of  England — constituting  in  one 
continuous  area  what  is  essentially  the  cider  country  of  Great 
Britain — embrace  therefore  rather  less  than  half  of  the  entire 
orchard  area  of  the  island,  while  Salop,  Monmouth  and  Wilts 
have  about  300  less  than  they  had  a  few  years  ago.  Five  English 
counties  have  less  than  looo  acres  each  of  orchards,  namely, 
the  county  of  London,  and  the  northern  counties  of  Cumberland, 
Westmorland,  Northumberland  and  Durham.  Rutland  has 
just  over  100  acres.  The  largest  orchard  areas  in  Wales  are  in 
the  two  counties  adjmning  Hereford— Brecon  with  1136  acres 
and  Radnor  with  727  acres;  at  the  other  extreme  is  Anglesey, 
.with  a  decreasing  orchard  area  of  only  3  2  acres.  Of  the  Scottish 
counties,  Lanark  takes  the  lead  with  1385  acres,  Perth,  Stirling 
and  Haddington  ft^owing  with  684  and  139  acres  respectivdy. 
Ayr  and  Midlothian  are  the  only  other  counties  possessing  100 
acres  or  more  of  orchards,  whilst  Kincardine,  Orkney  and 
Shetland  return  no  orchard  area,  and  Banff,  Bute,  Kinross, 
Nairn,  Peebles,  Sutherland  and  Wigtown  return  less  than  10 
acres  each.  It  may  be  added  that  in  190S  Jersey  returned  logo 
acres  of  orchards,  Guernsey,  &c.,  144  acres,  and  the  Isle  of  Man, 
121  acres;  the  two  last-named  places  showing  a  decline  as 
compared  with  eight  years  previously. 

Outside  the  cider  counties  proper  of  England,  the  counties  in 
which  orchards  for  commercial  fruit-growing  have  increased 
considerably  in  recent  years  include  Berks,  Buckingham, 
Cambridge,  Essex,  Lincoln,  Middlesex,  Monmouth,  Norfolk, 


Oxford,  Salop,  Sussex,  Warwick  and  Wilts.  Apples  are  the 
principal  fruit  grown  in  the  western  and  south-western  counties, 
pears  also  being  fairly  common.  In  parts  of  Gloucestershire, 
however,  and  in  the  Evesham  and  Pershore  districts  of  Worcester- 
shire, plum  orchards  exist.  Plums  are  almost  as  largely  grown 
as  apples  in  Cambridgeshire.  Large  qxtantities  of  apples,  plums, 
damsons,  cherries,  and  a  fair  quantity  of  pears  are  grown  for  the 
market  in  Kent,  whilst  apples,  plums  and  pears  predominate  in 
Middlesex,  In  many  counties  damsons  are  cultivated  around 
fruit  plantations  to  shelter  the  latter  from  the  wind. 

Of  small  fruit  (currants,gooseberries,stra wherries,  raspberries, 
&c.)  no  return  was  made  of  the  acreage  previous  to  1888,  in 
which  year  it  was  given  as  36,734  acres  for  Great  Britain.  In 
1S89  it  rose  to  41,933  acres. 

Later  figures  are  shown  in  Tabic  III.  It  will  be  observed  that, 
owing  to  corrections  made  in  the  enumeration  in  1897 ,  a  consider- 

Tablb  III.— Areas  of  Small  Fruit  in  Great  Britain. 


Year. 

Acres. 

Year. 

Acres. 

Year. 

Acres. 

1890 
1S91 
1892 
1893 

46.234 
58  704 
62,148 

65.487 

1894 

1895 
1896 

1897 

68,415 
74.547 
76.245 
69.792 

1898 

1899 
1900 
1901 

69.753 
71.526 
73.780 
74.999 

able  reduction  in  the  area  is  recorded  for  that  year,  and  pre- 
sumably the  error  then  discovered  existed  in  all  the  preceding 
returns.  The  returns  for  1907  gave  the  acreage  of  small  fruit 
as  82,175  acres,  and  in  1908  at  84,880  acres — an  area  more  than 
double  that  of  1889. 

There  has  undoubtedly  been  a  oooaderable  expansion,  rather 
than  a  contraction,  of  small  fruit  plantations  since  1896.  The 
acreage  of  small  fruit  in  Great  Britain  is  about  one-thiid  that  of 
the  orchards.  As  may  be  seen  in  Table  IV.,  it  is  mainly  confined 
to  England,  though  Scotland  has  over  4000  more  acres  of  small 

Table  SW.— Areas  under  Small  Fruit  in  England,  Wales  and  Scotland 
— Acres. 


Year. 

England. 

Wales. 

Scotland. 

Great  Britain. 

1898 

1899 
1900 

190 1 

1908 

63.438 
64,867 

66,749 

67,828 
75.750 

1044 
1 106 
1 109 

1092 

1200 

5271 
5553 
5922 

6079 
7930 

69.753 
71.526 
73.780 

74.999 

84,880 

fruit  than  of  orchards.  About  one-third  of  the  area  of  small 
fruit  in  England  belongs  to  Kent  alone,  that  county  having 
returned  24,137  acres  in  1908.  Cambridge  now  ranks  next  with 
6878  acres,  fdlowed  by  Norfolk  with  5876  acres,  Worcestershire 
with  4853  acres,  Middlesex  with  4163  acres,  Hants  *with  3320 
acres  and  Essex  with  2150  acres.  It  should  be  remarked  that 
between  1900  and  1908  Cambridgeshire  had  almost  doubled 
its  area  of  small  fruits,  from  3740  to  6878  acres;  whilst  both 
Norfolk  and  Worcestershire  in  1908  had  larger  areas  devoted 
to  small  fruits  than  Middlesex — in  which  county  there  had 
been  a  decrease  of  about  400  acres  during  the  same  period. 
The  largest  county  area  of  small  fruit  in  Wales  is  806  acres 
in  Denbighshire,  and  in  Scotland  2791  acres  in  Perthshire, 
2259  acres  in  Lanarkshire,  followed  by  412  acres  in  Forfarshire. 
The  only  counties  in  Great  Britain  which  make  no  return  under 
the  head  of  small  fruit  aie  Orkney  and  Shetland;  and  Sutberiand 
only  gives  2^  acres.  It  is  hardly  necessaiy  to  say  that  consider- 
able areas  of  small  fruit,  in  kitchen  gardens  and  elsewhae,  find 
no  place  in  the  official  returns,  which,  however,  include  small 
fruit  grown  between  and  under  orchard  trees. 

Gooseberries  are  largely  grown  in  most  small  fruit  districts. 
Currants  are  less  widely  cultivated,  but  the  red  currant  is  more 
extensively  grown  than  the  black,  the  latter  having  suffered 
seriously  from  the  ravages  of  the  black  currant  mite.  Kent  is 
the  great  centre  for  raspberries  and  for  strawberries,  though, 
in  addition,  the  latter  fruit  is  largely  grown  in  Cambridgeshire 
(3411  acres),  Hampshire  (2337  acres),  Norfolk  (2067  acres) 
and  Worcestershire  (i373acres).  £saex,Lincolnshire,Cheidiire, 
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Cornwall  and  Middlesex  each  has  more  than  500  acres  devoted 
to  strawberry  cultivation. 
The  following  statement  from  returns  for  1908  shows  the 

area  under  different  kinds  of  fruit  in  1907  and  igo8  in  Great 
Britain,  and  also  whether  there  had  been  an  increase  or  decrease: 


1Q07, 

1908. 

increase  or 
Decrease. 

Acres. 

Acres. 

Acres. 

Small  Fruit- 

Strawberries 

27,827 

28,815 

+  988 

Raspberries 

8,878 

9.323 

+  445 

Currants  and  Goose- 

berries 

36,241 

4-  651 

Other  kinds  .    .  . 

iglilo 

20,501 

+  621 

84,880 

+2705 

Orchards — 

Apples  .... 

172.751 

+  108 

Pears  .... 

8,911 

+  693 

Cherries  .... 

12,037 

Plums  .... 

14.90' 

15.683 

V-^ 

Otba  Idnds .    .  . 

40.391 

-1303 

250,176 

350,297 

+  121 

It  appears  from  the  Board  of  Agriculture  returns  that  27,433 
acres  of  small  fruit  was  grown  in  orchards,  so  that  the  total 
extent  of  land  under  fruit  cultivation  in  Great  Britain  at  the  end 
of  1908  was  about  308,000  acres. 

There  are  no  official  returns  as  to  the  acreage  devoted  to 
orchard  cultivation  in  Ireland.  The  figures  relating  to  small  fruit, 
moreover,  extend  back  only  to  1899,  when  the  area  under  this 
bead  was  returned  as  4809  acres,  which  became  4359  acres  in 
1900  and  4877  acres  in  1901.  In  most  parts  of  the  country 
there  are  districts  favourable  to  the  culture  of  small  fruits, 
such  as  strawberries,  raspberries,  gooseberries  and  currants, 
and  oi  top  fruits,  such  as  apples,  pears,  plums  and  damsons. 
The  only  localities  largely  identified  with  fruit  culture  as  an 
industry  are  the  Drogheda  district  and  the  Armagh  district. 
In  the  former  all  the  kinds  named  are  grown  except  strawberries, 
the  speciality  being  raspberries,  which  are  marketed  in  Dublin, 
Belfast  and  laverpooL  In  the  Armagh  district,  again,  all  the 
kinds  named  are  grown,  but  in  this  case  strawberries  are  the 
speciality,  the  maricets  utilized  being  Richhill,  Belfast,  and  those 
in  Scotland.  In  the  Dro^eda  district  the  grower  bears  the 
cost  of  picking,  packing  and  shipping,  but  he  cannot  estimate 
his  net  returns  until  his  fruit  is  on  the  market.  Around  Armagh 
the  Scottish  system  prevails — that  is,  the  fruit  is  sold  while 
growing,  the  buyer  being  responsible  for  the  picking  and 
marketing. 

The  amount  of  fruit  imported  into  the  United  Kingdom  has 
such  an  important  bearing  on  the  possibilities  of  the  industry 
that  the  following  figures  also  may  be  useful: 

The  ouantities  of  appks,  pears,  plums,  cherries  and  grapes 
imported  in  the  raw  condition  into  the  United  Kingdom  in  each 
year,  1892  to  1901,  are  shown  in  Table  V.  Previous  to  1892  apples 
only  were  separately  enumerated.  Upto  1899  inclusive  thequantities 
were  given  m  bushels,  but  in  1900  a  change  was  made  to  hundred- 
weights. This  renders  the  quantities  in  that  and  subsequent  years 
not  directly  comparable  with  those  in  earlier  years,  but  the  com- 
par»on  of  the  values^  which  are  also  given  in  the  table,  continues 
to  h<dd  good.  The  figures  for  1908  have  been  added  to  show  the 
increase  that  had  taken  place.  In  some  years  the  value  of  imported 
apples  exceeds  the  aggregate  value  of  the  pears,  plums,  cherries 
and  grapes  imported.  The  extreme  values  for  apples  shown  in  the 
table  are  ;(844,ooo  in  1893  and  £2,079,000  in  1908.  Grapes  rank  next 
to  apples  m  point  of  value,  and  over  the  seventeen  years  the  amount 
ranged  between  £394.000  in  18^3  and  £728,000  in  1008.  ^  On  the 
average,  the  annual  outlay  on  imported  pears  is  slightly  in  excess 
of  that  on  plums.  The  extremes  shown  are  £167,000  in  1895  and 
^15,000  in  1908.  In  the  case  of  plums,  the  smalleat  outlay  tabulated 
IS  £166,000  in  1895,  whilst  the  largest  is  £498,000  In  1897.  The 
amounts  expended  upon  imported  cherries  varied  between  £96,000 
in  1895  and  £508,000  in  looo.  In  1900  apricots  and  peaches,  im- 
ported raw,  previou^y  included  with  raw  plums,  were  for  the  first 
time  separately  enumerated,  the  import  into  the  United  Kingdom 
for  that  year  amoundiu;  to  13,689  cwt.,  valued  at  £25,846;  in  1901 
tlw  quantity  was  13463  cwt.  and  the  value  £32,350.   The  latter 


rose  in  1^08  to  £60,000.  In  iQOp,  also,  currants,  gooseberries  and 
strawberries,  hitherto  included  in  unenumerated  raw  fruit,  were 
likewise  for  the  first  time  separately  returned.  Of  raw  currants 
the  import  was  64,4^  cwt.,  valued  at  £87,170  (1908,  £121,850); 
of  raw  gooseberries  26,045  cwt.,  valued  at  £14,626  (1908,  £25,530}; 
and  of  raw  strawberries,  52,225  cwt.,  valued  at  £85,949.  In  1907 
only  44,000  cwt.  of  strawberries  were  imported.  In  1901  the 
quantities  and  values  were  respectively^-currants,  70,403  cwt., 

Table  V. — Imports  iff  Raw  Ap^es,  Pears,  Plums,  Cherries  and 
Grapes  into  Ike  United  Kingdom,  i8g2  to  zqoz.  Quantities  in 
Thousands  of  Bushels  {thousands  of  cwt.  in  iqoo  and  ZQ02). 
Values  in  Thousands  of  Pounds  Sterlmg. 


Quantities. 

Year. 

Apples. 

Pears. 

Plums. 

Cherries. 

Grapes. 

1892 

4515 

637 

413 

217 

762 

1893 

3460 

915 

777 

346 

979 

1894 

4969 

1310 

777 

3" 

833 

1895 

3292 

407 

401 

196 

865 

1896 

6177 

483 

560 

219 

883 

1897 

4200 

1053 

1044 

313 

994 

1898 

3459 

492 

923 

402 

1 136 

1899 

illi 

572 

558 

281 

1 158 

1900 

2129  • 

477' 

423' 

^43' 

593' 

1901 

1830' 

349' 

264 1 

313 ' 

6801 

Values. 

1893 

1354 

297 

200 

135 

394 

1893 

844 

347 

332 

J95 

530 

1894 

1389 

303 

167 

470 

1895 

960 

167 

166 

96 

487 

1896 

1582 

207 

243 

106 

443 

1897 

1187 

378 

498 

178 

495 

1898 

1108 

222 

435 

231 

550 

1899 

1186 

266 

294 

588 

1900 

1335 

3S 

393 

3i3 

595 

1901 

1183 

296 

244 

314 

1908 

3079 

515 

428 

235 

72! 

Thousands  of  cwts. 


£75,308;  gooseberries,  21,735  cwt.,  £11,420;  strawberries,  38,604 
cwt.,  £51,290.  Up  to  1899  the  imports  of  tomatoes  were  indudea 
amongst  unenumerated  raw  vegetables,  so  that  the  quantity  was 
not  separately  ascertainable.  For  1900  the  import  of  tomatoes 
was  833,033  cwt.,  valued  at  £792,339,  which  is  equivalent  to  a 
fraction  under  2id.  per  Kt.  For  1901  the  quantity  was  793,991  cwt., 
and  the  Vr"lue  £734,051 ;  for  1906,  there  were  1,134,700  cwt.,  valued 
at  :t,953.475;  for  ^907.  i.>35.4?9  cwt.,  valued  at  £1,030,805;  and 
for  1908.  1,160,283  cwt.,  valued  at  £9S5i983- 

In  1908  the  outlay  of  the  United  Kingdom  upon  imported  raw 
fruits,  such  as  can  easily  be  produced  at  home,  was  £4,195,654, 
made  up  as  UAXovn: 

Apples ....  £2,079,703     Plums  £428,966 

Grapes.    .    .    .      728,026     Currants     .    .    .  121,853 
Pears  ....      515,914     Apricots  and  peaches  60,141 
Cherries    .    .    .      235,523     Gooseberries    .    .  35,529 
In  addition  about  £280,000  was  spent  upon  "  unenumerated  **  raw 
fruit,  and  £560,000  on  nuts  other  than  almonds  "  used  as  fruit," 
which  would  include  walnuts  and  filberts,  both  produced  at  home. 
It  is  certain,  therefore,  that  the  expenditure  on  imported  fruits, 
such  as  are  grown  within  the  limits  of  the  United  Kingdom,  exceeds 
four  millions  sterling  per  annum.    The  remainder  of  the  outlay  on 
imported  fruit  in  1908,  amounting  to  over  £5,000,000,  was  made 
up  of  £2,269,651  for  oranges,  £471.713  for  lemons,  £1,769,349  for 
bananas,  and  £560,^1  for  almond-nuts;  these  cannot  be  grown  on 
an  industrial  scale  in  the  British  Isles. 

It  maybe  interesting  to  note  the  source  of  some  of  these  imported 
fruits.  The  United  States  and  Canada  send  most  of  the  apples, 
the  quantity  for  1907  being  1,413,000  cwt.  and  1,588,000  cwt. 
respectively,  while  Australia  contributes  280,000  cwt.  Plums 
come  chiefly  from  France  (200,000  cwt.),  followed  with  38,000  cwt. 
from  Germany  and  28,000  cwt.  from  the  Netherlands.  Pears  are 
imported  chiefly  from  France  (304,000  cwt.)  and  Belgium  (176,000) ; 
but  the  Netherlands  send  52,000  cwt.,  and  tlie  United  States  24,000 
cwt.  The  great  bulk  of  iinp<Mted  tomatoes  comes  from  the  Canary 
Islands,  the  quantity  in  1907  being  604,692  cwt.  The  Channel 
Islands  also  sent  223,800  cwt.,  France  115,500  cwt.,  Spain  169,000 
cwt.,  and  Portu^l  a  long  way  behind  with  11,700  cwt.  Most  oi 
the  strawberries  imported  come  from  France  (33,800  cwt.)  and  the 
Netherlands  (10,300  cwt.). 

Pruii-growing  in  Kent. — ^Kent  is  by  far  the  largest  fruit-growing 
county  in  England.  For  centuries  that  county  has  been  famous 
for  its  fruit,  and  appears  to  have  been  the  centre  for  the  distribu- 
tion of  trees  and  grafts  throughout  the  country.   The  cultivation 

Digitized  by  GooqIc 


FRUIT  AND  FLOWER  FARMING 


263 


of  fruit  land  upon  farms  in  many  parts  of  Kent  has  always  been 
animportant  feature  inits  agriculture.  An  excellent  description 
of  this  noteworthy  characteristic  of  Kentish  farming  is  contained 
in  a  comprehendve  paper  on  the  agricultore  of  Kent  by  Mr 
Charies  Whitehead,*  whose  remarks,  vith  various  additions  and 
modifications,  are  here  reproduced. 

Where  the  conditions  are  favourable,  especiaHy  in  East  and  Mid 
Kent,  there  is  a  considerable  acreage  of  fruit  land  attached  to  each 
farm,  planted  with  cherry,  apple,  pear,  plum  and  damson  trees, 
and  with  bush  fruits,  or  soft  niiits  as  they  are  sometimes  called, 
including  gooseberries,  currants,  raspberries,  either  with  or  mthout 
standard  trees,  and  strawberries,  and  filberts  and  cob-nuts  in  Mid 
Kent.  This  acreage  has  largely  increased,  and  will  no  doubt  con- 
tinue to  increase,  as,  on  the  whole,  fruit-growing  has  been  profitable 
and  has  materially  benefited  those  fortunate  enoueh  to  l^ve  fruit 
land  on  thdr  farms.  There  are  also  cultivators  who  grow  nothing 
but  fruit.  These  are  principally  in  the  cUstrict  of  East  Kent,  between 
Rochester  and  Canterbury,  and  in  the  district  of  Mid  Kent  near 
London,  and  they  manage  their  fruit  land,  as  a  rule,  better  than 
farmers,  as  they  give  theu:  undivided  attention  to  it  and  have  more 
technical  knowledge.  But  there  has  been  great  improvement  of 
late  in  the  management  of  fruit  land,  especiaUy  of  cherry  and  apple 
orchards,  t^e  grass  of  which  is  fed  off  by  ammals  having  corn  or 
cake,  or  the  land  is  well  manured.  Apple  trees  are  grease-banded 
and  sprayed  systematically  by  advanced  fruit-growers,  to  prevent 
or  check  the  attacks  of  destructive  insects.  Far  more  attention  is 
being  paid  to  the  selection  of  varieties  of  apples  and  pears  having 
colour,  size,  flavour,  keeping  qualities,  and  other  attributes  to  meet 
the  tastes  of  the  public,  andto  compete  with  the  beautiful  fruit  that 
comes  from  the  United  States  and  Canada. 

Of  the  various  kinds  of  ^>ples  at  present  grown  in  Kent  mention 
should  be  made  of  Mr  Gladstone,  Beauty  of  Bath,  Devonshire 
J^iarrenden,  Lady  Sudely,  Yellow  Ii^estre  and  Worcester  Pearmain. 
These  are  dessert  apples  ready  to  pick  in  August  and  September, 
and  are  not  stored.  For  storing.  King  of  the  Pippins,  Cox's  Orange 
Pippin  (the  best  dessert  apple  in  existence).  Cox  s  Pomona,  Duchess, 
Favourite,  Gascoyne's  Scarfet  Seedling,  Court  Pendu  Plat.Baumann's 
Red  Reinette,  AUington  Pippin,  Duke  of  Devonshire  and  Blenheim 
Orange.  Among  kitchen  apples  for  selling  straight  from  the  trees 
the  most  usually  planted  are  Lord  Grosvenor,  Lord  Suffield,  Keswick 
Codlin,  Early  Julian,  Eclinville  Seedling)  Pott's  Seedling,  Early 
Rivers,  Grenadier,  Golden  Spire,  Stiriing  Castle  and  Domino.  For 
storing,  the  cooking  sorts  favoured  now  are  Stone's  or  Loddington, 
Warner's  King,  Wellington,  Lord  Derby,  Queen  Caroline,  Tower  of 
Glamis,  Winter  Queening,'  Lucombe's  Seedline,  Bismarck,  Bramley's 
Seedlii^.  Golden  Noble  and  Lane's  Prince  Albert.  Almost  all  these 
ndll  flourish  equally  as  standards,  pyramids  and  bushes.  Among 
pears  are  Hessle,  Clapp's  Favourite,  William's  Bon  Chretien,  Beurrt 
de  Capiaumont,  Fertility,  Beurrfe  Riche,  Chissel,  Beurrfe  Clairgeau, 
Louise  Bonne  of  Jersey,  Doyenne  du  Comice  and  Vicar  of  Winlmeld. 
Among  plums,  Kivers's  Early  Prolific,  Tsar,  Belgian  Purple,  Black 
Diamond,  Kentish  Bush  Plum,  Pond's  Seedling,  Magnum  Bonum 
and  ^^ctoria  are  mainly  cultivated.  The  damson  known  as  Farteieh 
Profific,  or  Crittenden  8,  is  most  extenrively  grown  throughout  the 
county,  and  usually  yields  large  crops,  which  make  good  prices. 
Ab  a  case  in  point,  purchasers  were  offering  to  contract  for  quantities 
of  this  damson  at  £20  per  ton  in  May  of  1899,  as  the  prospects  of  the 
yield  were  unsatisfactory.  On  the  other  hand,  in  one  year  recently 
when  the  crop  was  abnormally  abundant,  some  of  the  fruit  barely 
paid  the  expenses  <d  sendiiw  to  market.  The  varieties  of  cherries 
most  frequently  grown  are  Governor  Wood,  Knight's  Early  Black, 
FrogmoreBIackheart,  Black  Eagle, Waterloo,  Ambwheart,  Bigarreau , 
Napoleon  Bigarreau  and  Turk.  A  variety  of  cherry  known  as  the 
Kentish  cherry, -of  a  light  red  colour  and  line  suracid  flavour,  is 
much  grown  in  Kent  tor  drying  and  cooking  purposes.  Another 
cherry,  similar  in  colour  and  quauty,  which  comes  rather  late,  known 
as  the  Flemirii,  is  also  extensively  cultivated,  as  well  as  the  very 
dark  red  large'  Morello,  used  for  makii%  cherry  brandy.  These  three 
varieties  are  grown  extensively  as  pyramids,  and  the  last-named 
also  on  frails  and  sides  of  buildings.  Sometimes  the  cherry  crop  is 
sold  by  auction  to  dealers,  who  pick,  pack  and  consign  the  fruit  to 
market.  Large  prices  are  often  made,  as  much  as  £80  per  acre  being 
not  uncommon.  The  crop  on  a  large  cherry  orchard  in  Mid  Kent 
has  been  sold  for  more  than  £100  per  acre. 

Where  old  standard  trees  have  been  long  neglected  and  have 
become  overgrown  by  mosses  and  lichens,  the  attempts  made  to 
improw  them  seldom  succeed.  The  introduction  of  bush  fruit  trees 
dwarfed  by^afting  on  the  Paradisestock  has  been  of  much  advantage 
to  fruit  cultivators,  as  they  come  into  bearing  in  two  or  three  years, 
and  are  more  easily  cultivated,  pruned,  sprayed  and  picked  than 
standards.  Many  plantations  of  these  bush  trees  have  been  formed  in 
Kent  of  apples,  pears  and  plums.  Half  standards  and  pyramids  have 
also  been  planted  of  these  fruits,  as  well  as  of  cherries.  Bushes  of 
gooseberries  and  currants,  and  clumps  or  stools  of  raspberry  canes, 
have  been  planted  to  a  great  extent  in  many  parts  of  the  East  and 
Mid  divisions  of  Kent,  but  not  much  in  the  Weald,  where  apples  are 
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principally  grown.  Sometimes  fruit  bushes  are  put  in  alternate  rows 
with  bush  or  standard  trees  of  apple,  pear,  plum  or  damson,  or  they 
are  planted  by  themselves.  The  distances  apart  for  planting  are  genei> 
ally  forcherryandappletreeson  grass  30  ft.  by  30  ft.;  for  standard 
apples  and  pear  trees  from  20  ft.  to  24  ft.  upon  arable  land,  with  bush 
fruit,  as  gooseberries  and  currants,  under  them.  These  are  set  6  ft.  by 
6  ft.  apart,  and  5  ft.  by  2  ft.  for  raspberries,  and  strawberries  2  ft.  6  in. 
to  3  ft.  by  I  ft.  6  in.  to  I  ft.  3  in.  apart.  On  some  fruit  farms  bush 
or  dwarf  trees — apples,  peara,  plums — are  tinted  akme,  at  distances 
varying  from  8  ft.  to  10  ft.  apart,  giving  from  485  to  680  bush  trees 
per  acre,  nothing  being  grown  between  them  except  perhaps  straw- 
berries or  vegetables  during  the  first  two  or  three  years.  It  is  believed 
that  this  is  flie  best  way  of  ensuring  fruit  of  high  quality  and  colour. 
Another  arrangement  consists  in  putting  standard  apple  or  pear 
trees  30  ft.  apart  (48  trees  per  acre),  and  setting  bush  trees  of  am>le8 
or  peara  15  ft.  apart  betwera  them;  thne  latter  come  quickly  mto 
bearing,  and  are  removed  when  the  standards  are  fully  grown. 
Ocxasionally  gooseberry  or  currant  bushes,  or  raspberry  canes  or 
strawberry  plants,  are  set  between  the  bush  trees,  and  taken  away 
directly  they  interfere  with  the  growth  of  these.  Half  standara 
apple  or  plum  trees  are  set  triangularly  15  ft.  apart,  and  strawberry 
plants  at  a  distance  of  ft.  from  plant  to  plant  and  3^  ft.  from  row 
to  row.  Or  currant  or  gooseberry  bushes  are  set  between  the  half 
standards,  and  strawberry  plants  oetween  these. 

These  systems  involve  nigh  farming.  The  manures  used  are 
London  manure,  where  hops  are  not  grown,  and  bone  meal,  super* 
phosphate,  rags,  shoddy,  wool-waste,  fish  refuse,  nitrate  of  soda» 
kainit  and  sulphate  of  ammonia.  Where' hops  are  grown  the  London 
manure  is  wanted  for  them.  Fruit  plantations  are  always  dug  by 
hand  with  the  Kent  spud.  FVuit  land  is  never  ploughed,  as  in  the 
United  States  and  Canada.  Hie  soil  is  leveled  down  with  the 
"  Canterbury  "  hoe,  and  then  the  plantations  are  kept  free  from 
weeds  with  the  ordinary  draw  or  ^'  plate  "  hoe.  The  best  fruit 
farmera  spray  fruit  trees  regulariy  in  the  early  spring,  and  continue 
until  the  blossoms  come  out,  with  quasna  and  soft  soap  and  paraffin 
emulsions,  and  a  very  few  with  Paris  green  only,  where  there  is  no 
under  fruit,  in  order  to  prevent  and  check  the  constant  attacks  of 
the  various  caterpillars  and  other  insect  pests.  This  is  a  costly  and 
laborious  process,  but  it  pays  well,  as  a  rule.  The  fallacy  that  fruit 
trees  on  grass  land  require  no  manure,  and  that  the  grass  may  be 
allowed  to  grow  up  to  their  trunks  without  any  harm,  is  exptodii^, 
and  many  fruit  farmers  are  well  manuring  then*  grass  orchards  and 
removing  the  grass  for  some  distance  round  the  stems,  particularly 
where  the  trees  are  young. 

Strawberries  are  produced  in  enormous  gnantities  in  the  northern 
mirt  of  the  Mkl  Kent  district  round  the  Oays,  and  from  thence  to 
Orpington;  also  near  Sandwich,  and  to  some  extent  near  Maidstcme. 
Raspberry  canes  have  been  exten^vely  put  in  durinp^  the  last  few 
years,  and  in  some  seasons  yield  good  profits.  There  is  a  very  great 
and  growing  demand  for  all  soft  fruits  for  jam-making,  and  prices 
are  fairly  good,  taking  an  average  of  years,  notwithstanding  the 
heavy  importations  from  France,  Be^:tum,  Holland,  Spain  and  Italy. 
The  extraordinary  increase  in  the  national  demand  for  jam  and  other 
fruit  preserves  has  been  of  great  benefit  to  Kent  friut  producers. 
The  dieapness  of  duty-free  sugar,  aB  compared  with  Mgar  paying 
duty  in  the  United  States  and  other  large  fruit-producing  countries, 
afforded  one  of  the  very  few  advantages  possessed  oy  British 
cultivators,  but  the  reimposition  of  the  sugar  duty  in  the  United 
Kingdom  in  1901  has  modified  the  position  in  this  respect.  Jam 
factories  were  established  in  sevml  parts  o(  Kent  about  xSto  or 
1890,  but  most  of  them  collapsed  eithw  from  want  of  ca[Htal  or  Hom 
bad  management.  There  are  still  a  few  remaining,  principally  in 
connexion  with  large  fruit  farms.  One  of  these  is  at  Swanley,  whose 
energetic  ownera  farm  nearly  2000  acres  of  fruit  land  in  Kent.  The 
fruit  grown  by  them  that  will  not  make  sBtisfactory  prices  in  a  fresh 
raw  state  is  made  into  jam,  or  if  time  presses  it  is  first  made  into 
pulp,  and  kept  until  the  <Hiportunity  comes  for  niakii^  it  into  jam. 
In  this  factory  there  are  fifteen  steam-jacketed  vats  in  one  row,  and 
MX  others  for  candied  peel.  A  season's  output  on  a  recent  occasion 
comprised  about  3500  tons  of  jam,  850  tons  of  candied  peel  and 
750  gross  (108,000  oottles)  of  bottled  fruit.  A  great  deal  of  the  fruit 
preserved  is  purchased,  whilst  much  of  that  grown  on  the  farms  is 
sold.  A  strigging  machine  is  employed,  which  does  as  much  work 
as  fifty  women  in  taking  currants  on  their  strigs  or  stalks.  Black 
currant  pulp  is  stored  m  casks  till  winter,  when  there  is  time  to 
convert  it  into  jam.  Strawberries  cannot  be  pulped  to  advantage, 
but  it  is  otherwise  with  rasi^rries,  the  pulpof  which  is  lar^ly  made. 
Apricots  for  Jam  are  obtained  chiefly  from  France  atad  Spam.  There 
is  another  nourishing  factory  near  Sittingboume  worked  on  the 
same  lines.  It  is  very  advantageous  to  fruit  farmers  to  have  jam 
factories  in  connexion  with  their  farms  or  to  have  them  near,  as 
they  can  thoroughly  grade  their  fruit,  and  send  only  the  best  to  market, 
thus  ensuring  a  high  reputation  for  its  quality.  Carriage  is  saved, 
which  is  a  smous  charge,  though  railway  rates  from  Kmit  to  tiie  great 
manufacturing  towns  aiud  to  Scotland  are  very  much  less  proportion* 
ally  than  those  to  London,  and  consequently  Kent  growers  eead 
increasing  quantities  to  these  distant  markets,  where  prices  are 
better,  not  being  so  directly  interfered  with  by  imported  fmit, 
which  generally  finds  its  way  to  London. 

Keimsh  fruit-^nnrers  are  becoming  more  partipu|ar  in  picUngt 
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grading,  packing  and  storing  fruit,  as  well  as  in  marketing  it.  A 
larger  quantity  of  fruit  is  now  carefully  stored,  and  sent  to  selected 
markets  as  it  ripens,  or  when  there  is  an  ascertained  demand,  as  it 
is  found  that  if  it  is  consigned  to  market  direct  from  the  trees  there 
must  freauently  be  forced  sales  and  coiopetition  with  fordgn  fruit 
that  is  fully  matured  and  in  good  order.  It  was  customary  formerly 
for  Kentish  growers  to  consign  all  their  fruit  to  the  London  markets; 
now  a  good  deal  of  it  is  sent  to  Manchester,  Birmingham,  Liverpool, 
Sheffield,  Newcastle  and  other  large  cities.  Some  is  sent  even  to 
Edinburgh  and  Glasgow.  Many  large  growers  send  no  fruit  to 
London  now.  It  is  by  no  means  uncommon  for  growers  to  sell 
their  fruit  crops  on  the  trees  or  bushes  by  auction  or  private  treaty, 
or  to  contract  to  supply  a  stipulated  quantity  of  specified  fruit,  say 
of  currants,  raspbemes  or  strawberries,  to  jam  manufacturers.  Tbere 
is  a  considerable  quantity  of  fruit,  such  as  grapes,  peaches,  nectarines, 
grown  under  glass,  and  this  kind  of  culture  tends  to  increase. 

Filberts  anacob-nutsareaspecial  product  of  Kent, in  the  neighbour- 
hood  of  Maidstone  principally,  and  upon  the  Ragstone  soils,  certain 
conditions  of  soil  and  situation  being  essential  for  their  profitable 
production.  A  part  of  the  filbert  and  cob-nut  crop  is  picked  green 
in  September,  as  they  do  well  for  dessert,  though  their  kernels  are 
not  large  or  firm,  and  it  |>ays  to  sell  tliem  green,  as  they  weigh  more 
heavily.  One  grower  in  Mid  Kent  has  100  acres  of  nuts,  and  has 
grown  100  tons  in  a  good  year.  The  average  price  of  late  years  has 
been  about  sd.  per  m,  which  would  make  the  gross  return  of  the 
100  acres  amount  to  £4660.  Kentish  filberts  have  long  been  pro- 
verbial for  their  excellence.  Cobs  are  ta^er  and  took  better  for 
dessert,  though  their  flavour  is  not  so  fine.  They  are  better  croppers, 
and  are  now  usually  planted.  This  cultivation  is  not  much  extending, 
as  it  is  very  long  before  the  trees  come  into  full  bearing.  The  Loiulon 
market  is  supplied  entirely  with  these  nuts  from  Kent,  and  there  is 
some  demand  in  America  for  them.  Filbert  and  cob  trees  are  most 
closely  pruned.  AH  the  year's  growth  is  cut  away  except  the  very 
finest  young  wood,  which  the  trained  eye  of  the  tree-cutter  sees  at 
a  glance  is  blossom-bearing.  The  trees  are  kept  from  5)  to  7  ft. 
high  upon  stems  from  i  ^  to  2  ft.  high,  and  are  trained  so  as  to  form 
a  cup  of  from  7  to  8  ft.  tn  diameter. 

There  seems  no  reason  to  expect  any  decrease  in  the  acreage  of 
fruit  land  in  Kent,  and  if  the  improvement  in  the  selection  of  varieties 
and  in  the  general  management  continues  it  will  yet  pay.  A  hundred 
years  ago  every  one  was  grubbing  fruit  land  in  order  that  hops  might 
be  planted,  and  for  this  many  acres  of  splendid  cherry  orchards  were 
sacrificed.  Now  the  dispcnition  is  to  grub  hop  plants  and  substitute 
apples,  plums,  or  small  fruit  or  cheny  trees. 

Frmt-growing  in  other  Districts. — ^The  large  fruit  plantations  in 
the  vicinity  of  London  are  to  be  found  mostly  in  the  valley  of  the 
Thames,  around  such  centres  as  Brentford,  Isleworth,  Twickenham, 
Heston,  Hounslow,  Cranford  and  Southall.  All  varieties  of  orchard 
trees,  but  mostly  apples,  pears,  and  plums  and  small  fruit,  are  grown 
in  these  districts,  the  nearness  ctf  which  to  the  metropolitan  fruit 
market  at  Covent  Garden  is  of  course  an  advantage.  Some  of  the 
orchards  are  old,  and  are  not  managed  on  modem  principles.  They 
contain,  moreover,  varieties  of  fruit  many  of  which  are  out  of  date 
and  would  not  be  employed  in  establishing  new  plantations.  In 
the  better-manaf^  grounds  the  antiquated  varieties  have  been 
removedj  and  tbeu*  places  taken  by  newer  and  more  approved  types. 
In  addition  to  apples,  pears,  plums,  damsons,  cherries  and  quinces 
as  top  fruit,  currants,  gooseberries  and  raspberries  are  grown  as 
bottom  fruit.  Strawberries  are  extensively  grown  tn  some  of  the 
localities,  and  in  favourable  seasons  outdoor  tomatoes  are  ripened  and 
marketed. 

Fruit  is  extensively  grown  in  Cambridgeshire  and  adjacentcounties 
in  the  east  of  England.  A  leading  centre  is  Cottenham,  where  the 
Lower  Greensand  crops  out  and  furnishes  one  of  the  best  of  soils  for 
fruit-culture.  In  Cottenham  about  a  thousand  acres  are  devoted 
to  fruit,  and  nearly  the  same  acreage  to  asparagus,  whidi  is,  however, 
ffwiag  place  to  fruit.  Currants,  gooseberries  and  strawberries  are  the 
most  largely  grown,  apples,  plums  and  raspberries  followii^.  Of 
varieties  of  plums  the  Victoria  is  first  in  favour,  and  then  Rivers's 
Early  Prcdinc,  Tsar  and  Gisbome.  London  is  the  chief  market, 
as  it  receives  about  half  the  fruit  sent  away,  whilst  a  considerable 

f[uantity  goes  to  Manchester,  and  some  is  sent  to  a  neighbouring  jam 
actory  at  Histon,  where  also  a  moderate  acreage  of  fruit  is  grown. 
Another  fruit-growing  centre  in  Cambridgeshire  is  at  Willing- 
ham,  where — besides  plums,  gooseberries  and  raspberries — outdoor 
tomatoes  are  a  feature.  Greengages  are  largely  grown  near  Cam- 
bridge. '\^^becb  is  the  centre  of  an  extensive  fruit  district, 
situated  partly  in  Cambridgeshire  and  partly  in  Norfolk.  Goose- 
berries, strawberries  and  raspberries  are  lai^ly  grown,  and  as  many 
as  80  tons  of  the  first-named  fruit  have  been  sent  away  from  Wisbech 
station  in  a  single  day.  In  the  fruit-growing  localities  of  Huntingdon- 
shire apples,  plums  smd  gocweberries  are  the  most  extensively  grown, 
but  pears,  n«engages,  cherries,  currants,  strawberries  and  raspberries 
are  also  cwtivated.  As  Illustrating  variations  in  price,  it  may  be 
mentioned  that  about  the  year  1880  the  lowest  price  for  gooseberries 
was  £10  per  ton,  whereas  it  has  since  been  down  to  £4.  Huntingdon- 
shire fruit  is  sent  chiefly  to  Yorkshire,  Scotland  and  South  Wales, 
but  railway  freights  are  high. 

Essex  affords  a  good  example  of  successful  fruit-farming  at  Tiptree 
Heath,  near  Kelvedon,-  where  under  one  management  about  ate 


acres  out  of  a  total  ctf  360  are  under  fruit.  The  soil,  a  sriff-  loam, 
grows  strawberries  to  perfection,  and  165  acres  are  allotted  to  this 
fruit.  The  other  principal  crops  are  43  acres  of  raspberries  and  30 
acres  <A  black  currants,  be^des  which  there  arc  smalt  areas  of  red 
currants,  gooseberries,  plunos.  damsons,  greengages,  cherries*  apfdes, 
quinces  and  blacktjerriea.  Tne  variety  of  strawberry  known  as  the 
Small  Scarlet  is  a  speciality  here,  and  it  occupies  ^5  acres,  as  it 
makes  the  best  of  jam.  The  Paxton,  Royal  Sovereign  and  Noble 
varieties  are  also  grown.  Strawberries  stand  for  six  or  seven  years 
on  this  farm,  and  begin  to  yield  well  when  two  years  old.  A  jam 
factory  is  worked  in  conjunction  with  the  fruit  farm.  Pulp  is  not 
made  except  when  there  is  a  glut  of  fruit.  Perishable  fruit  intended 
for  whole-fruit  preserves  is  never  held  over  after  it  is  gathered. 
The  picking  of  strawberries  begins  at  4  a.m.,  and  the  first  lot  is  made 
into  jam  by  6  a.m. 

Hampshire,  like  Cambridgeshire  and  Norfolk,  are  the  only  counties 
in  which  the  area  of  small  fruit  exceeds  that  of  orchards.  The  returns 
for  1908  show  that  Hampshire  had  3320  acres  of  small  fruit  to  2236 
acres  of  orchards;  Cambridge  had  6878  acres  of  small  fruit  to  5221 
of  orchards;  and  Norfolk  had  5876  acres  of  small  fruit  against 
5188  acres  of  orchards.  Compared  with  twenty  years  previously, 
the  acreage  of  small  fruit  had  trebled.  This  is  largely  due  in  Hamp- 
shire to  the  exteiUHon  of  strawberry  culture  in  the  Southampton 
district,  where  the  industry  is  in  the  hands  <^  many  small  growers! 
few  of  whom  cultivate  more  than  20  acres  each.  Sarisbury  and 
Botley  are  the  leading  parishes  in  which  the  business  is  carried  on. 
Most  of  the  strawberry  holdings  are  from  half  an  acre  to  5  acres  in 
extent,  a  few  are  from  5  to  10  acres,  fewer  still  from  10  to  20  acres 
and  only  half-a-dozen  over  that  Umit.  Runners  from  one-year  plants 
are  used  for  planting,  being  found  more  fruitful  than  those  from 
older  plants.  Peat-moss  manure  from  London  stables  is  much 
used,  but  artificial  manures  are  also  employed  with  ^ood  results. 
Shortly  after  flowering  the  plants  are  bedded  down  with  straw  at 
the  rate  of  about  25  cwt.  per  acre.  Picking  begins  some  ten  days 
earlier  than  in  Kent,  at  a  date  iKtween  1st  June  and  15th  June. 
The  first  week's  gathering  is  sent  mostly  to  London,  but  sutisequently 
the  greater  part  of  the  fruit  goes  to  the  Midlands  and  to  Scotlatu!  and 
Ireland. 

In  recent  years  fruit-^owit^  has  much  increased  in  South 
Worcestershire,  in  the  vicinity  of  Evesham  and  Pershore.  Hand- 
lights  are  freely  used  in  the  market  gardens  of  this  district  for  the 
protection  of  cucumbers  and  vegetable  marrows,  besides  which 
tomatoes  are  extensively  grown  out  of  doors.  At  one  time  the  egg 
plum  and  the  Worcester  damson  were  the  chief  fruit  crops,  apples  and 
cherries  ranking  next,  pears  being  grown  to  only  a  moderate  extent. 
According  to  the  1908  returns,  however,  apples  come  first,  plums 
second,  pears  third  and  cherries  fourth.  In  a  prolific  season  a  angle 
tree  of  ttie  Damascene  or  Worcester  damson  will  yield  from  400  to 
500  lb  of  fruit.  There  is  a  tendency  to,  grow  plum  trees  in  the  bush 
shape,  as  they  are  less  liable  than  sundards  to  injury  from  wind. 
The  manures  used  include  soot,  fish  guano,  blood  manure  and 
phosphates — basic  slag  amongst  the  last-named.  In  the  Pershore 
district,  where  there  is  a  jam  factory,  plums  are  the  diief  tree  fruit, 
whilst  most  of  the  orchard  apples  and  pears  are  grown  for  cider  and 
pern'.  Goosetierries  are  a  feature,  as  are  also  strawbcaries,  red  and 
black  currants  and  a  few  white,  but  raspberries  are  little  grown. 
The  soil,  a  strong  or  medium  loam  of  fair  depth,  resting  on  clay,  is  so 
well  adapted  to  plums  that  trees  live  for  fifty  years.  In  order  to  check 
the  ravages  of  the  winter  moth,  plum  and  apple  trees  are  grease- 
banded  at  the  beginning  <rf  October  and  again  at  the  end  <rf  March. 
The  trees  are  also  sprayed  when  necessary  with  insecttddalscrfutions. 
Pruning  is  done  in  the  autumn.  An  approved  distance  apart  at 
which  to  grow  plum  trees  is  12  ft.  by  12  ft.  In  the  Earl  of  Coventry's 
fruit  plantation,  40  acres  in  extent,  at  Croome  Court,  plums  and 
apples  are  planted  attemately,  the  t>ottom  fruit  being  black  currants, 
which  are  less  liable  to  injury  from  birds  than  are  red  currants  or 
gooseberries.  Details  cooceming  the  methods  of  cultivation  <^ 
^it  and  flowers  in  various  parts  <m  Eiwland,  the  varieties  commonly 
grown,  the  expenditure  inv^ved.  and  allied  matters,  will  be  found  in 
Mr  W.  E.  Bear's  papers  in  the  Journal  of  the  RiytU  AgrknUurai 
Society  in  1898  and  1899. 

Ajxtrt  altc^ether  from  market  gardening  and  commercial  fruit- 
growing, it  must  be  borne  in  mind  that  an  enormous  business  is 
done  in  the  raising  of  young  fruit-trees  every  year.  Hundreds  of 
thousands  of  apices,  pears,  plums,  cherries,  peaches,  nectarines  and 
apricots  are  budded  or  grafted  each  year  on  suitable  stocks.  They 
are  trained  in  various  ways,  and  are  usually  fit  for  sale  the  third 
year.  These  young  trees  replace  old  ones  in  private  and  commwdal 
gardens,  and  are  also  used  to  establish  new  jdantatioiis  in  d^erent 
parts  of  the  kingdom. 

The  Wobum  Experimental  Fruit  Farm. — The  establishment  in 
1894  of  the  experimental  fruit  farm  at  Rldgmont,  near  Woburn, 
Beds,  has  exercised  a  healthy  influence  upon  the  progress  and 
development  of  fruit-farming  in  England.  The  farm  was  founded 
and  carried  on  by  the  public-spirited  enterprise  of  the  Duke  of 
Bedford  and  Mr  Spencer  U.  Pickering,  the  latter  acting  as  director. 
The  main  object  of  the  experimental  station  was  "  to  ascertain  facts 
relative  to  the  culture  of  fruit,  and  to  increase  our  knowledge  of,  and 
to  improve  our  practice  in,  this  industry."  The  farm  ts  20  acres  in 
extent,  and  occupies  a  field  which  up  to  June  i894^d  been  used^ae 
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aAbleiand  for  Ae  ordinary  rotation  of  fann  ctopi.  The  sml  is  a 

sandy  ktain  9  or  lo  id.  deep,restingonabedof  Oxford  Clay.  Although 
it  contains  a  large  proportion  of  sand,  the  land  would  generally  be 
termed  very  heavy,  and  the  water  often  used  to  stand  on  it  in  places 
for  weeks  together  in  a  wet  season.  The  till^  to  which  the  ground 
was  subiected  for  the  purposes  of  the  fruit  farm  much  improved  its 
diameter,  and  in  dry  weather  it  presents  as  ^ood  a  tilth  as  could  be 
desired.  Cbemical  analyses  of  the  sen!  from  different  parts  of  the  field 
show  such  wide  differences  that  it  is  admitted  to  be  by  no  means  an 
ideal  one  for  experimental  purposes.  Without  entering  upon  further 
tletails,  it  may  be  useful  to  give  a -summary  of  the  cbief  results 
obtained. 

Apples  have  been  grown  and  treated  in  a  variety  <d  ways,  but  of 
the  different  methoas  of  treatment  careless  i^antuig,  coupled  with 
subsequent  neglect,  has  given  the  most  adverse  results,  the  crop 
of  fruit  being  not  5  %  of  that  from  trees  grown  normally.  Of  the 
separate  deleterious  items  constituting  total  neglect,  by  far  the  most 
effective  was  the  growth  of  weeds  on  the  surface;  careless  planting, 
absence  of  manure,  and  the  omission  (A  trendiing  all  had  com- 
paratively little  influence  on  the  results.  A  set  of  trees  that  had  been 
carelessly  planted  and  nes;lected,  but  subsequently  tended  in  the 
early  part  of  1896,  were  in  the  autumn  of  that  year  only  10% 
behuuf  their  normally-treated  nei^jhbours,  thus  demonstrating  that 
the  response  to  proper  attention  is  prompt.  The  growth  of^  grass 
around  young  apple  trees  produced  a  very  striking  effect,  the  injury 
being  much  greater  than  tnat  due  to  weeds.  It  is  pos^ble,  however, 
that  in  wet  years  the  ill-effects  of  both  grass  and  weeds  would  be 
less  than  in  dry  seasons.  Nevertheless,  the  grass-grown  trees,  after 
five  yean,  were  scarcely  bigger  than  when  planted,  and  the  actual 
increase  in  weqi;ht  which  they  showed  during  that  time  was  about 
dghteea  times  smallo*  than  in  the  case  of  similar  trees  in  tilled 
ground.  It  is  believed  that  one  of  the  main  causes  of  the  ill-effects 
18  the  large  increase  in  the  evaporation  of  water  from  the  soil  which 
is  known  to  be  produced  by  grass,  the  trees  being  thereby  made  to 
suffer  from  drought,  with  constant  deprivation  trf  other  nourishment 
as  well.  That  grass  growing  round  young  apple  trees  is  deleterious 
was  a  ctrcumatance  known  to  many  horticulturuts,  but  the  exttint  to 
which  it  interferes  mth  the  development  of  the  trees  had  never  before 
been  realized .  Thousandsof  pounds  are  annually  thrown  away  in 
land  through  want  of  knowledge  of  this  fact.  Vet  trees  will  flouriili 
in  grass  under  certain<  conditions.  Whether  the  dominant  factor  is 
the  ^e  (or  size)  of  the  tree  has  been  investigated  by  grassing  over 
trees  which  have  hitherto  been  in  the  open  ground,  and  the  results 
appear  to  indicate  that  the  grass  is  as  deletenous  to  the  older  trees  as 
it  was  to  the  younger  ones.  Again,  it  appears  to  have  been  demon- 
strated that  young  apple  trees,  at  all  events  in  certain  soils,  require 
but  Kttie  or  no  manure  in  the  eariy  stipes  of  their  enstence,  so 
that  in  this  case  also  lai^e  sums  must  be  annually  wasted  upon 
manorial  dressings  which  produce  no  effects.  The  experiments 
have  dealt  with  dwarf  trees  of  Bramley,  Cox  and  Potta,  six  trees 
of  each  variety  constituting  one  investigation.  Some  of  the  experi- 
ments were  repeated  with  Stirling  Castle,  and  others  with  standard 
trees  of  Bramley,  Cox  and  Lane  s  Prince  Albert.  All  were  planted 
in  I S94-1 S95,  the  dwarfs  being  then  three  years  old  and  the  standards 
four.  In  each  experiment  the  "  norma!  "  treatment  is  altered  in 
some  one  particular,  this  normal  treatment  consisting  of  planting 
the  trees  carefully  in  trenched  ground,  and  sidieequently  keeping 
the  surface  clean;  cutting  back  after  planting,  pruning  moderately 
in  autumn,  and  shortening  the  growths  when  it  appeared  necessary 
in  summv;  giving  in  autumn  a  dressing  of  mixed  mineral  manures, 
and  in  P^miary  one  of  nitrate  of  soda,  this  dressing  being  probably 
equivalent  to  one  of  la  tons  of  dui%  per  acre.  In  the  experiments 
on  branch  treatment,  the  bad  effects  of^omittiiv  to  cut  the  trees  back 
on  planting,  or  to  prune  them  subsequently,  is  evident  chiefly  in 
the  straggling  and  bad  shape  of  the  resulting  trees,  but  such  trees  also 
are  not  so  vigorous  as  they  should  be.  The  quantity  of  fruit  borne, 
however,  is  in  ncess  of  the  aven^.  The  check  on  the  vu[our  and 
growth  of  a  tree  by  cutting  or  injuring  ite  roots  is  in  markedcontrast 
with  the  effects  01  a  similar  interference  with  the  branches.  Trees 
which  had  been  root-pruned  each  vear  were  in  1898  little  more  than 
half  as  big  as  the  ntwmal  trees,  whilst  those  root-pruned  every  second 
year  were  about  two-thirds  as  big  as  the  normal.  The  crops  borne 
by  these  trees  were  nevertheless  neavy  in  proportion  to  the  size  of 
the  trees.  Such  frequent  root-pruning  is  not,  of  course,  a  practice 
which  should  be  adopted.  It  was  found  that  trees  whidi  had  been 
carefully  lifted  every  other  year  and  replanted  at  once  experiem^ 
no  ill-enects  from  the  operation;  but  in  a  case  where  the  trees  after 
being  lifted  had  been  left  in  a  shed  for  three  days  before  replanting — 
which  would  reproduce  to  a  certain  extent  the  conditions  experienced 
when  trees  are  sent  out  from  a  nursery — material  injury  was  suffered, 
these  trees  after  four  years  bnng  28%  smaller  than  similar  ones 
which  had  not  been  replanted.  Sets  <A  trees  planted  respectively 
in  November,  January  and  March  have,  on  the  whole,  shown 
nothing  in  favour  of  any  of  these  different  times  for  planting 
purposes.  Some  doubt  is  thrown  on  the  accepted  view  that  there 
IS  a  tendency,  at  any  rate  with  young  apple  and  pear  trees,  .to  fruit 
in  alternate  seasons. 

Strawberries  of  eighty-five  different  varieties  have  been  experi- 
mented with,  each  variety  being  represented  in  1900  by  plants  of 
five  different  ogea,  from  one  to  five  years.   In  1896  and  1898  the 


crops  of  fruit  were  about  twice  as  heavy  a»  in  1897  and  18^  but 

it  has  not  been  found  possible  to  correlate  these  variations  with  the 
meteoroto^cal  recordsof  the  several  seasons.  Taking  the  average  of  all 
the  varieties,  the  relative  weights  of  crop  per  plant,  vben  these  are 
compared  with  the  two-year-old  plants  m  the  same  season,  are,  for 
the  nve  ages  of  one  to  five  years,  31, 100,  laz,  I3i  and  134,  apparently 
showing^  that  the  bearing  power  increases  rapidly  up  to  two  years, 
less  rapidly  up  to  three  years,  after  which  age  it  remains  practically 
constant.  The  relative  average  size  of  the  berries  shows  a  deteriora- 
tion with  the  age  of  the  i^nt.  The  comparative  sizes  from  plants  of 
one  to  five  years  old  were  115,  100,  96,  91  and  83  respectively.  If 
the  money  value  of  the  crop  is  taken  to  be  directly  dependent  on  its 
total  weight,  and  also  on  the  size  of  the  fruits,  die  relative  values 
of  the  crop  for  the  different  ages  would  be  34, 100, 117,  lii  and  lio, 
so  that,  on  the  Ridgmont  ground,  strawberry  plants  could  be  profit- 
ably retained  up  to  five  years  and  probably  longer.  As  rqcards 
what  may  be  termed  the  order  of  merit  of^  different  varieties  of 
strawberries,  it  appears  that  even  small  differences  in  position  and 
treatment  cause  lai^e  variations,  not  only  in  the  features  of  the 
crop  generally,  but  also  in  the  relative  behaviour  of  the  different 
varieties.  The  relative  cropping  power  of  the  varieties  under 
apparently  similar  conditions  may  often  be  expressed  by  a  number 
five  or  tenfold  as  great  in  one  case  as  in  the  other.  A  comparison 
of  the  relative  behaviour  of  the  same  varieties  in  different  seasons 
is  attended  hy  sitAilar  variations.  The  varying  sensitiveness  of 
different  varieties  of  strawberry  plants  to  small  and  undefinabla 
differences  in  circumstances  is  indeed  one  of  the  most  important 
facts  brought  to  light  in  the  experiments. 

Fruit  Cvliure  in  Ireland. — ^The  following  figures  have  been  kmdiy 
supidied  by  the  Irish  Board  of  Agriculture,  and  deal  with  the  acreage 
undier  fruit  culture  in  Ireland  up  to  the  end  <rf  the  year  1907. 

1.  Orchard  Fruit—  Statute  Acres. 

Applet  5829 

Pears  224 

Plums      ........     323  I 

Damsons  138 

Other  kinds  139 

Total  .  6543 

2.  Small  Fruit—  -  - 

Currants,  black      .     .      .      .      .     , 934 

Currants,  red  and  white      .      .      ■  j  .  IS9 

Gooseberries   675 

Raspberries   374 

Strawberries    .           .   '  .                 .  994 

Mixed  fruit           .  ^  ,  .  2470 

Total  .  4906 

It  therefore  appears  that  while  Ireland  grows  only  about  one- 
thirty-third  the  quantity  of  apples  that  England  does,  it  is  nevertheless 
nearly  5000  acres  ahead  of  Scotland  and  about  2000  acres  ahead  of 
Wales.  It  grows  41  times  fewer  pears  than  England,  but  still  is 
ahead  of  Scotland  and  a  long  way  ahead  of  Wales  tn  tiiis  fruit. 
There  are  70  times  fewer  plums  grown  in  Ireland  than  in  England, 
and  about  the  same  in  Scotland,  while  Wales  does  very  tittle  indeed. 
In  small  fruit  Ireland  is  a  long  way  behind  Scotland  in  the  culture 
of  strawberries  and  ra^>berries,  although  with  currants  and  goose- 
berries it  is  very  close.  Considering  the  climate,  and  the  fact  that 
there  are,  according  to  the  latest  available  returns,  over  62,000 
holding  above  I  acre  but  not  exceeding  5  acres  (having  a  total  of 
224,000  acres),  it  is  possible  fruit  culture  may  become  more  prevalent 
than  it  has  been  in  the  past. 

The  Flower-growing  /ndfuiry.— During  the  last  two  or  three 
decades  of  the  19th  century  a  very  marked  increase  in  flower 
production  occurred  in  England.  Notably  was  this  the  case  in 
the  neighbourhood  of  London,  where,  within  a  radius  of  15  or 
20  m.,  the  fruit  crops,  which  hadlargely  taken  the  place  of  garden 
vegetables,  were  themselves  ousted  in  turn  to  satisfy  the  increasing 
demand  for  land  for  flower  cultivation.  No  flower  has  entered 
more  largely  into  the  development  of  the  industry  than  the 
narcissus  or  daffodil,  of  which  there  are  now  some  600  varieties. 
Comparatively  few  of  these,  however,  are  grown  for  market 
purposes,  although  all  are  chamung  from  the  amateur  point  of 
view.  On  some  flower  farms  a  dozen  or  more  acres  are  devoted 
to  narcissi  alone,  the  production  of  bulbs  for  sale  as  well  as  of 
flowers  for  market  being  the  object  of  the  growers. 

In  the  London  district  the  cotmtry  in  the  Thames  valley  west 
of  the  metropolis  is  as  largely  occupied  by  flower  farms  as  it  is 
by  fruit  farms — in  fact,  the  cultivation  of  flowers  is  commonly 
associated  with  that  of  fruit.  In  the  vicinity  of  Richmcmd 
narcissi  are  extensively  grown,  as  th^  also  are  more  to  the  west 
in  the  Long  Ditton  d^trict,  and  likewise  around  Twid^afaam, 
Isleworth,  Hounslow,  Feltham  and  Hampton.  Roses  oorae  more 
into  evidence  in  the  neighbouriiood  of  Hooiulc^,  Cranfoul, 
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HiDingdon  and  Uzbridge,  and  in  some  gardens  daffodils  and 
roses  occiqty  alternate  rows.  In  this  district  also  such  fiowers 
as  herbaceous  paeonies,  Spanish  irises,  German  irises,  Christmas 
roses,  liUes  of  the  valley,  chrysanthemums,  foxgloves,  holly- 
hocks, wallflowers,  carnations,  &c.,  are  extensively  grown  in 
many  market  gardens.  South  of  London  is  the  Mitcham  country, 
long  noted  for  its  production  of  lavender.  The  incessant  growth 
of  the  lavender  plant  upon  the  same  land,  however,  has  led  to 
the  decUne  of  this  industry,  which  has  been  largely  transferred 
to  districts  in  the  counties  of  Bedford,  Essex  and  Hertford.  At 
Mitcham,  nevertheless,  mixed  flowers  are  very  largely  grown 
for  the  si^^ly  of  the  metropolis,  and  one  farm  alone  has  nearly 
zoo  acres  under  flowers  and  gUss-houaes.  Chrysanthemums, 
asters,  Iceland  poppies,  gaillardias,  pansies,  bedding  calceolarias, 
zonal  pelargoniums  and  other  plants  are  cultivated  in  immense 
quantities.  At  Swanl^  and  Eynsford,  in  Kent,  flowers  are 
eztensivdy  cultivated  in  association  witii  fruit  and  vegetables. 
Nardsti,  chzsrsanthemums,  violets,  carnations,  campanulas, 
roses,  pansies,  irises,  sweet  peas,  and  many  other  flowers  are  here 
raised,  and  disposed  of  in  the  form  both  of  cut  flowers  and  of 
plants. 

The  Sdlly  Isles  are  important  as  providing  the  main  source 
of  supply  of  narcissi  to  the  English  markets  in  the  early  months 
of  the  year.  This  trade  arose  almost  by  accident,  for  it  was 
about  the  year  X865  that  a  box  of  narcissi  sent  to  Covent  Garden 
Market,  London,  realized  £1;  and  the  knowledge  of  this  fact 
getting  abroad,  Uie  farmers  of  the  isles  b^an  coUecting  wild 
buUtt  from  the  fields  in  orderto  cultivate  them  and  increase  their 
stocks.  Some  ten  years,  however,  elapsed  before  the  industry 
inomised  to  become  remunerative.  In  1885  a  Bulb  and  Flower 
Association  was  established  to  promote  the  industrial  growth 
of  flowers.  The  exports  of  flowers  in  that  year  reached  65  tons, 
and  they  steadily  increased  until  1893,  when  they  amounted 
to  450  tons.  A  slight  decline  followed,  but  in  1896  the  quantity 
exported  was  no  less  than  514  tons.  This  would  represent 
upwards  of  3)  million  bunches  of  flowers,  chiefly  narcissi  and 
anemones.  Rather  more  than  500  acres  are  devoted  to  flower- 
growing  in  the  isles,  by  far  the  greater  part  of  this  area  being 
asugn^  to  narcissi,  whilst  anemones,  ^adioU,  marguerites, 
4rum  lilies,  Spanish  irises,  pinks  and  wallflowers  are  cultivated 
on  a  much  smaller  scale.  The  great  advantage  enjoyed  by  the 
Scilly  flower-growers  is  earliness  <tf  production,  due  to  climatic 
causes;  the  soil,  moreover,  is  well  suited  to  flower  culture  and 
there  is  an  abundance  of  sunshine.  The  long  journey  to  London 
is  somewhat  of  a  drawback,  in  regard  to  both  time  and  freight, 
but  the  eariiness  of  the  flowers  more  than  compensates  for  this, 
ppra-air  narcissi  are  usually  ready  at  the  beginning  of  January, 
and  the  supply  is  maintained  in  different  varieties  up  to  the 
middle  or  end  erf  May.  The  narcissus  bulbs  are  usually  planted 
in  October,  4  in.  by  3  in.  apart  for  the  smaller  sorts  and  6  in. 
by  4  to  6  in.  for  the  larger.  A  compost  of  farmyard  manure, 
seaweed,  earth  and  road  scrapings  is  the  usual  dressing,  but 
nitrate  of  soda,  guano  and  bones  are  ^ao  occasionally  employed. 
A  better  plan,  perhaps,  is  to  manure  heavily  the  previous  crop, 
frequently  potatoes,  no  direct  manuring  then  being  needed  for 
the  bulbs,  these  not  being  left  in  the  ground  more  than  two  or 
three  years.  The  expei^es  of  cultivation  are  heavy,  the  cost 
of  bulbs  alone— «£  which  it  requires  nearly  a  quarter  of  a  million 
of  the  smaller  varieties,  or  haK  as  many  of  the  largest,  to  plant 
an  acre— being  considerable.  The  polyanthus  varieties  of 
nardssns  are  likdy  to  continue  the  most  remunerative  to  the 
flower-growers  of  SdUy,  as  they  flourish  better  in  these  isles 
than  on  the  mainland. 

In  the  district  around  the  Wash,  in  the  vicinity  of  such  towns 
as  Wisbech.iSpalding  and  Boston,  the  industrial  culture  of  bulbs 
and  flowers  underwent  great  expansion  in  the  period  between 
1880  and  1909.  At  Wisbech  one  concern  alone  has  a  farm  of 
some  900  acres,  devoted  chiefly  to  flowers  and  fruit,  the  soil 
being  a  deep  fine  alluvium.  Roses  are  grown  here,  one  field 
containing  upwards  of  100,000  trees.  Nearly  20  acres  are 
devoted  to  narcissi,  which  are  grown  for  the  bulbs  and  also, 
together  with  tulips,  for  cut  flowers.   Carnations  are  cultivated 


both  in  the  field  and  in  pots.  Cut  flowers  are  sent  out  in  large 
quantities,  neatly  and  effectively  {Kicked,  the  parcel  post  being 
mainly  employed  as  a  means  ot  distribution.  In  the  nraghbour- 
hood  of  Spudding  crocuses  and  snowdrc^  are  less  eztenuvely 
grown  than  used  to  be  the  case.  On  one  farm,  however,  upwards 
of  20  acres  are  devoted  to  narcissi  alone,  whilst  gladioli,  lilies 
and  irises  are  grown  on  a  smaller  scale.  Around  Boston  narcissi 
are  also  extensively  grown  for  the  market,  both  bulbs  and  cut 
blooms  being  sold.  The  btdbsare  planted  3  in.  apart  in  rows,  the 
latter  being  g  in.  apart,  and  are  allowed  to  stand  from  two  to 
four  years. 

The  imports  of  fresh  flowere  into  the  United  Kingdom  were  not 
separately  shown  prior  to  1900.  In  that  year,  however,  their  value 
amounted  to  £200,585,  in  1901  to  £225,011,  in  1906  to  £233,884,  in 
1907  to  £233,641,  and  in  1908  to  £239,802,  to  that  the  trade  showed 
a  fairly  steady  condition.  From  the  monthly  totals  quoted  in 
Table  VL  it  would  appear  that  the  trade  Binks  to  its  minimum 


Tablb  VI.-— FofKM  of  Fresh  Flowrs  tmported  itOo  Oie  UnUed 
Kingdom. 


Month. 

1906. 

1907. 

1908. 

January  .... 

£31.035 

£18,545 

£29.180 

February  .... 

34.647 

25.541 

30.541 

March  .... 

50.232 

42,611 

35.185 

May  . 

30,809 

50,418 

42,681 

32,980 

21,767 

23,129 

17,641 

18,358 

16,904 

July  

3,386 

4.509 

3^7 

August  

1.646 

>.539 

1,081 

September.    .  . 

852 

736 

953 

October  .... 

4,481 

3,180 

4.504 

November.    ,    .  . 

17.506 

15.763 

<5.097 

December .... 

18,669 

30,674 

37,080 

Total    .    .  . 

£233.884 

£233.641 

£339,802 

dimensions  in  the  four  months  July  to  October  inclusive,  and  that 
after  September  the  business  continually  expands  up  to  April, 
subsequent  to  which  contraction  aeain  seta  in.  About  one-half  of 
the  trade  belongs  foacdcally  to  uie  three  months  ol  February, 
March  and  April. 

Hothouse  Culture  of  FruU  and  Flowers. — ^The  cultivation 
of  fruit  and  flowers  under  glass  has  increased  enormously 
since  about  the  year  1880,  especially  in  the  neighbourhood 
of  London,  where  large  sums  of  money  have  been  sunk,  in  the 
erection  and  equipment  of  hothouses.  Intheparishof  Cheshunt, 
Herts,  atone  there  are  upwards  of  130  acres  covered  with  glass, 
and  between  that  place  on  the  north  and  London  on  the  south 
extensive  areas  of  land  are  similarly  utilized.  In  Middlesex, 
in  the  north,  in  the  districts  of  Edmonton,  Enfi^d,  Ponders  End 
and  Finchley,  and  in  the  west  from  Isleworth  to  Hampton, 
Feltham,  Hillingdon,  Sipson  and  Uxbridge,  many  crops  are  now 
cultivated  under  glass.  At  Erith,  Swanley,  and  other  places  in 
Kent,  as  also  at  Worthing,  in  Sussex,  ^ass-house  culture  has 
much  extended.  A  careful  estimate  puts  the  area  of  industrial 
hothouses  in  England  at  about  isoo  acres,  but  it  is  probably 
much  more  than  this.  Most  of  the  greenhouses  are  fixtures, 
but  in  some  |MUts  of  the  kingdom  structures  that  move  on  ruls 
and  wheels  are  used,  to  enable  the  ground  to  be  prepared  in  the 
open  for  one  crop  while  another  is  maturing  under  glass.  The 
leading  products  are  grapes,  tomatoes  and  cucumbers,  the  last- 
named  two  being  true  fruits  from  the  botanist's  point  of  view, 
though  commercially  included  with  vegetables.  To  these  may 
be  added  on  the  same  ground  dwari  or  French  beans,  and  runner 
or  climbing  beans.  Peaches,  nectarines  and  strawberries  are 
largely  grown  under  glass,  and,  in  private  hothouses — from 
which  the  produce  is  used  mainly  for  household  consumption, 
and  which  are  not  taken  into  conuderation  here — pineapples, 
figs  and  other  &uit.  Conservative  estimates  indicate  thoaverage 
annual  yield  of  hothouse  grapes  to  be  about  is  tons  per  acre  and 
of  tomatoes  20  tons.  The  greater  part  of  the  space  in  the  hot- 
houses is  assigned  to  fruit,  but  whilst  some  houses  are  devoted 
exclusively  to  flowers,  in  others,  where  fruit  is  the  main 
object,  flowers  are  forced  in  considerable  quantities  in  winter 
and  early  spring.  The  flowers  grown  under  glass  include  tulips, 
hyacinths,  primulas,  cyclamens,  spiraeas,  mignonettes,  fuchsias. 
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calceolarias,  roses,  chrysanthemums,  daffodils,  arum  lilies  or 
callas,  liliums,  azaleas,  eucharises,  camellias,  stephanotis, 
tuberoses,  bouvardias,  gardenias,  heaths  or  ericas,  poinsettias, 
lilies  of  the  valley , zonal  pelargonixuns.tuberous  andfibrous  rooted 
begonias,  and  many  others.  There  is  an  increasing  demand  for 
foliage  hothouse  plants,  such  as  ferns,  palms,  crotons,  aspidistras, 
araucarias,  dracaenaa,  India-rubber  plants,  aralias,  gievilleaa, 
ftc.  Berried  i^ants  like  solanums  and  aucubas  find  a  ready 
sale,  while  the  om&mmtal  kinds  of  asparagus  such  as  sprmgeri 
and  plumosus  nanus,  are  ever  in  demuid  for  trailing  decorations, 
as  well  as  myrsiphyllum.  Special  mention  must  be  made  of  the 
winter  or  perpetual  flowering  carnations  whidi  are  now  grown 
by  hundreds  of  thousands  in  all  parts  of  the  kingdom  for 
decorative  work  during  the  winter  season.  The  converse  of 
forcing  plants  into  early  blossom  is  adopted  with  such  an  im- 
portant cropaslily  of  thevalley.  Duringthe  summer  season  the 
crowns  are  placed  in  refrigerators  with  about  2  degrees  of  frost, 
and  quantities  are  taken  out  as  required  every  week  and  trans- 
ferred to  the  greenhouse  to  develop.  Tomatoes  are  grown 
largely  in  houses  exclu^vely  occupied  by  them,  in  which  case  two 
and  sometimes  three  crops  can  be  gathered  in  the  year.  In  the 
Channel  Islands,  where  potatoes  grown  under  glass  are  lifted 
in  April  and  May,  in  order  to  secure  the  high  prices  of  the  early 
markets,  tomato  seedlings  are  planted  out  from  boxes  into  the 
groimd  as  quickly  as  the  potatoes  are  removed,  the  tomato 
planter  working  only  a  few  rows  behind  the  potato  digger. 
The  trade  in  imported  tomatoes  is  so  considerable  that  home 
growers  are  well  justified  in  their  endeavours  to  meet  the  demand 
more  iuUy  with  native  produce,  whether  raised  under  glass  or 
in  the  open.  Tomatoes  were  not  separately  enumerated  in  the 
imports  jKrevious  to  1900.  It  has  already  been  stated  that  in 
1900  the  raw  tomatoes  Imported  amounted  to  833,032  cwt., 
v^ued  at  £793,339,  and  in  1901  to  793,991  cwt.,  valued  at 
3£734>o5i.   From  the  monthly  quantities  given  in  Table  VXI., 


Tablb  VII.— Qiwffflfjej  (^Tomatoes  imported  into  tkt  United 
KiHgdom. 


Month. 

1906. 

1907. 

1908. 

January  .... 
Febmijy  .... 

July  

September.    .    .  . 

October 

November 

December .... 

61,940 

58,187 
106,458 
103,273 

62,906 
338,362 
180,046 
114,860 
52,678 
41.513 
36.316 

56,022 
58.280 
98,028 
109,057 
114,041 
144.379 
150,907 
102,600 
101,198 
67,860 
66,522 
66,591 

73.409 
86,938 

it!90i 

127.793 
171.978 
124.757 
119*224 
75,722 
74,292 
73.012 

Total    .    .  . 

1,124.472 

1,135.494 

1,160,283 

Value    .    .  . 

£953.475 

£1.135.499 

£1,160,283 

it  would  appear  that  the  imports  are  largest  in  June,  July  and 
August,  about  one-half  of  the  year's  total  arriving  during  those 
three  months.  It  is  too  early  in  June  and  July  for  home-grown 
outdoor  tomatoes  to  enter  into  competition  with  the  imported 
product,  but  home-grown  hothouse. tomatoes  should  be  qualified 
to  challenge  this  trade. 

An  important  feature  of  modem  flower  growing  is  the  pro- 
duction and  cultivation  of  what  are  known  as"  hardy  herbaceous 
perennials."  Some  2000  or  3000  different  species  and  varieties 
of  these  are  now  raised  in  special  nurseries,  and  during  the 
spring,  summer  and  autumn  seasons  magnificent  displays  are 
to  be  seen  not  only  in  the  markets  but  at  the  exhibitions  in 
London  and  at  the  great  provincial  shows  held  throughout  the 
kingdom.  The  production  of  many  of  these  perennials  is  so 
easy  that  amateurs  in  several  instances  have  taken  it  up  as  a 
business  hobby;  and  in  some  cases,  chiefly  through  advertising 
in  the  horticidtural  press,  very  lucrative  concerns  have  been 
established. 

Ornamental  flowering  trees  and  shrubs  constitute  another 


feature  of  modem  gardening.  These  are  grown  and  imported 
by  thousands  chiefly  fOT  their  sprays  of  blossom  or  foliage,  and 
for  planting  in  large  or  small  gardens,  public  parks,  &c.,  for 
landscape  effect.  Indeed  there  is  scarcely  an  easily  grown  plant 
from  the  northern  or  southern  temperate  zones  that  does  not  now 
find  a  place  in  the  nursery  or  garden,  provided  it  is  sufficiently 
attractive  to  sell  for  its  flowers,  foliage  or  appearance. 

Conditions  of  the  PruU  and  Flower  growing  Industries. — As 
regards  open-air  fnut-j^nwing,  the  outlook  for  new  ventures  is 
perhaps  brighter  than  in  the  hothouse  industry,  not — as  Mr 
Bear  has  pointed  out— because  the  area  of  fruit  land  in  England 
is  too  sm^,  but  because  the  level  of  efficiency,  from  the  selection 
of  varieties  to  the  packing  and  marketing  of  the  produce,  is  very 
much  lower  in  the  former  than  in  the  latter  branch  of  enterprise. 
In  other  words,  whereas  the  practice  of  the  majority  of  hothouse 
nurserymen  is  so  skilled,  so  up-to-date,  and  so  entirely  under  high 
pressure  that  a  new  competitor,  however  well  trained,  will  find 
it  difficult  to  rise  above  mediocrity,  the  converse  is  true  of  open- 
air  fmit-growers.  Many,  and  an  increasing  proportion,  of  the 
latter  are  thorou^ily  efficient  in  all  branches  of  their  business, 
and  are  in  possession  of  plantations  of  the  best  market  varieticB 
of  fruit,  well  cultivated,  pruned  and  otherwise  managed.  But 
the  extent  of  fruit  plantations  completely  up  to  the  mark  in 
relation  to  varieties  and  treatment  of  trees  and  bushes,  and  in 
connexion  with  which  the  packing  and  marketing  of  the  produce 
are  equally  satisfactory,  is  small  in  proportion  to  the  total  fruit 
area  of  the  country.  Information  concerning  the  best  treatment 
of  fruit  trees  has  spread  widely  in  recent  years,  and  old  planta- 
tions,  as  a  rule,  suffer  from  the  neglect  or  errors  of  the  past, 
however  skilful  their  present  holders  may  be.  Although  the 
majority  of  professional  market  fruit-growers  may  be  well  ui> 
to  the  standard  in  skill,  there  are  numerous  contributors  to- 
the  fruit  supply  who  are  dther  ignorant  of  the  best  methods- 
of  cultivation  and  marketing  or  careless  in  thdr  application. 
The  bad  condition  of  the  great  majority  of  farm  orchards  is ' 
notorious,  and  many  landowners,  farmers  and  amateur  gardeners 
who  have  plantfed  fruit  on  a  more  or  less  extensive  scale  have 
mismanaged  their  xmdertakings.  For  these  reasons  new  growers 
of  open-air  fruit  for  market  have  opportunities  of  succeeding  by* 
means  of  superiority  to  the  majority  of  those  with  whom  they 
will  compete,  provided  that  they  possess  the  requisite  knowledge, 
energy  and  capital.  It  has  been  asserted  on  sound  authority 
that  there  is  no  chance  of  success  for  fruit-growers  except  in 
districts  favourable  as  regards  soil,  climate  and  nearness  to  a 
railway  or  a  good  market;  and,  even  under  these  conditions, 
only  for  men  who  have  had  experience  in  the  industry  and  are 
prepared  fo  devote  their  unremitting  attention  to  it.  Most 
important  is  it  to  a  beginner  that  he  should  ascertain  the  varieties 
of  fruit  that  flourish  best  in  his  particular  district.  Certain  kinds 
seem  to  do  well  or  fairly  well  in  all  parts  of  the  country;  others, 
whilst  heavy  croppers  in  some  localities,  are  often  unsatisfactory 
in  others. 

As  has  been  intimated,  there  is  probably  in  England  less  room 
for  expansion  of  fruit  culture  under  glass  than  in  the  open. 
The  large  increase  of  glass-houses  in  modem  times  appears  to 
have  brought  the  supj^y  of  hothouse  produce,  even  at  greatly 
reduced  prices,  at  least  up  to  the  level  of  the  donand;  and  as 
most  nurserymen  continue  to  attend  their  expanse  of  glass, 
the  prospect  for  new  competitors  is  not  a  bright  one.  Moreover, 
the  vast  scale  upon  which  some  of  the  growers  conduct  the 
hothouse  industry  puts  small  producers  at  a  great  disadvantage, 
not  only  because  the  extensive  producers  can  grow  grapes  and 
other  fruit  more  economically  than  small  growers — with  the 
possible  exception  of  those  who  do  all  or  nearly  all  their  own 
work — but  also,  and  still  more,  because  the  former  have  greater 
advantagesintransportingandmarketingtheir fruit.  Therehas, 
in  recent  years,  been  a  much  greater  fall  in  the  prices  of  hothouse 
than  of  open-air  fruit,  especially  under  the  existing  s^tem  of 
distribution,  whidi  involves  the  payment  by  consumers  of  50 
to  100%  more  in  prices  than  growers  receive.  The  best  openings 
for  new  nurseries  are  probably  not  where  they  are  now  to  be 
found  in  large  groups,  and  especially  not  in  th^jui^bourhocd 
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of  London,  but  in  suitable  spots  near  the  great  centres  of  popula- 
tion in  the  Midlands  and  the  North,  or  big  towns  elsewhere  not 
already  well  supplied  with  nurseries.  By  such  a  selection  of  a 
locality  the  beginner  may  build  up  a  retail  trade  in  hothouse 
fruit,  or  at  least  a  trade  with  local  fruiterers  and  grocers,  thus 
avoiding  railway  charges  and  salesmen's  commissions  to  a  great 
extent,  though  it  may  often  be  advantageous  to  send  certain 
kinds  of  produce  to  a  distant  market.  Above  all,  a  man  who  has 
no  knowledge  of  the  hothouse  industry  should  avoid  embarking 
his  capital  in  it,  trusting  himself  in  the  bands  of  a  foreman,  as 
experience  shows  that  such  a  venture  usually  leads  to  disaster. 
Some  years  of  training  in  different  nurseries  are  desirable  for 
any  young  man  who  is  desirous  of  becoming  a  grower  of  hothouse 
fruits  or  flowers. 

There  can  be  no  doubt  that  flower-growing  is  greatly  extending 
in  England,  and  that  competition  among  home  growers  is  be- 
coming more  severe.  Foreign  supplies  of  flowers  have  increased, 
but  not  nearly  as  greatly  in  proportion  as  home  supplies,  and  it 
seems  clear  that  home  growers  have  gained  ground  in  relation 
to  their  foreign  rivab,  except  with  respect  to  flowers  for  the 
growthofwMdiforeignersbaveextraordinarynaturaladvantages. 
There  seems  some  danger  of  the  home  culture  of  the  narcissus 
being  over-done,  and  the  florists'  chrysanthemum  appears  to 
be  produced  in  excess  of  the  demand.  Again,  in  the  production 
of  violets  the  warm  and  sunny  South  of  France  has  an  advantage 
not  possessed  by  England,  whilst  Holland,  likewise  for  climatic 
reasons,  maintains  her  hold  upon  the  hyacinth  and  tulip  trade. 
Whether  the  production  of  flowers  as  a  whole  is  gaining  ground 
upon  the  demand  or  not  is  a  difficult  question  to  answer.  It  is 
true  that  the  prices  of  flowers  have  fallen  generally;  but  produc- 
tion, at  any  rate  under  glass,  has  been  cheapened,  and  if  a  fair 
profit  can  be  obtained,  the  fall  in  prices,  without  which  the 
existing  consumption  of  flowers  would  be  impossible,  does  not 
necessarily  inq)ly  over-production.  There  is  some  difference  of 
opinion  among  growers  upon  this  point;  but  nearly  all  agree 
that  profits  are  now  so  small  that  production  on  a  large  scale  is 
necessary  to  iHovide  a  fair  interne.  Industrial  flower-growing 
affords  such  a  wide  scope  for  the  exercise  of  superior  skill, 
industry  and  alertness,  that  it  is  not  surprising  to  find  some 
who  are  engaged  in  it  doing  remarkably  well  to  all  appearance, 
while  others  are  struggling  on  and  hardly  paying  their  way. 
That  a  man  with  only  a  little  capital,  starting  in  a  small  way, 
has  many  disadvantages  is  certain;  also,  that  his  chance  of 
saving  money  and  extending  his  business  quickly  is  much 
smaller  than  it  was.  To  the  casual  looker-on,  who  knows 
nothing  of  the  drudgery  of  the  industry,  flower-growing  seems  a 
delightful  method  of  getting  a  living.  That  it  is  an  entrancing 
pursuit  there  is  no  doubt;  but  it  is  equally  true  that  it  is  a  very 
arduous  one,  requiring  careful  forethought,  ceaseless  attention 
and  abundant  energy.  Fortunately  for  those  who  might  be 
tempted,  without  any  knowledge  of  the  industry,  to  embark 
capital  in  it,  flower-growing,  if  at  all  comprehensive  in  scope,  so 
obviously  requires  a  varied  and  extensive  technical  knowledge, 
combined  with  good  commercial  ability,  that  any  one  can  see 
that  a  thorough  training  is  necessary  to  a  man  who  intends  to 
adopt  it  as  a  business,  espedally  if  hothouse  flowers  are  to  be 
produced. 

The  market  for  fruit,  and  more  especiaUy  for  flowers,  is  a  fickle 
one,  and  there  is  neariy  always  some  uncertainty  as  to  the  course 
of  prices.  The  perishable  nature  of  soft  fruit  and  cut  flowers  renders 
the  markets  very  senMtive  to  anything  in  the  nature  of  a  glut,  the 
occurrence  of  which  is  usually  attended  with  disastrous  results  to 

ftroducers.  Fore^a  competition,  moreover,  has  constantly  to  be 
aced,  and  it  is  Hkely  to  increase  rather  than  diminish.  French 
growers  have  a  great  advantage  over  the  open-air  culdvators  of 
England,  for  the  climate  enables  them  to  get  their  produce  into  the 
markets  rariy  in  the  season,  when  the  highest  prices  are  obtainable. 
The  geographical  advantage  which  France  enjoys  in  being  so  near 
to  England  is,  however,  considerably  discounted  by  the  increasing 
facilities  for  cold  storage  in  transit,  bothTjy  rail  and  sea.  The  develop- 
ment of  such  facilities  permits  of  the  retail  sale  in  England  of  luscious 
fruit  as  fresh  and  attractive  as  when  it  was  gathered  beneath  the 
sunny  slcieB  <rf  California.  In  the  case  of  flowers,  fa^ion  is  an 
element  not  to  be  ignored.  Flowers  much  in  request  in  one  season 
may  meet  with  very  little  demand  in  another,  and  it  is  difficult 


for  the  producer  to  anticipate  the  changes  which  caprice  may  dictate. 
Even  for  the  same  land  of  flower  the  requirements  are  very  uncertain, 
and  the  white  blossom  which  is  all  the  rage  in  one  season  may  be 
discarded  in  favour  of  one  of  another  colour  in  the  next.  The  sale 
of  fresh  flowers  for  church  decoration  at  Chriatnias  and  Easter  has 
reached  enormous  dimendons.  The  irregularity  in  the  date  of  the 
festival,  however,  causes  some  inconvenience  to  growers.  If  it  faUs 
very  early  the  great  bulk  of  suitable  flowers  may  not  be  suffidently 
forward  tor  sale,  whilst  a  late  Easter  may  find  the  season  too  far 
advanced.  The  trade  in  cut  flowers,  therefore,  is  Kenerally  attended 
by  uncertainty,  and  often  by  anaciety.  (W.  Fa. ;  J.  Ws.) 

United  States 

In  the  United  States  horticulture  and  market  gardening  have 
now  assumed  immense  proportions.  In  a  couiitry  of  over 
3,000,000  sq.  m.,  stretching  from  the  Atlantic  to  the  Pacific 
on  the  one  hand,  and  from  the  Gulf  of  Mexico  to  the  great 
northern  lakes  and  the  Dominion  of  Canada  on  die  other,  a 
great  variation  of  climatic  conditions  is  not  unnatural.  From  a 
horticultural  point  of  view  there  are  practically  two  well-defined 
regions:  (i)  that  to  the  east  of  the  Rocky  Mountains  across 
to  the  Atlantic,  where  the  climate  is  more  like  that  of  eastern 
Asia  than  of  western  Eur<^e  so  far  as  rainfall,  temperature  and 
seasonable  conditions  are  concerned;  (3)  that  to  the  west  of  the 
Rockies,  known  as  the  Pacific  coast  region,  where  the  climate 
is  somewhat  similar  to  that  of  western  Europe.  It  may  be  added 
that  in  the  northern  states — in  Washington,  Montana,  North 
Dakota,  Minnesota,  Wisconsin,  &c. — the  winters  are  often  very 
severe,  while  the  southern  states  practically  enjoy  a  temperature 
somewhat  similar  to  that  of  the  Riviera.  Indeed  the  range  of 
temperature  between  the  extreme  northern  states  and  the 
extreme  southern  may  vary  as  much  as  1 20*  F.  The  great  aim 
of  American  gardeners,  therefore,  has  been  to  find  out  or  to 
produce  the  kinds  of  fruits,  flowers  and  vegetables  that  are 
likely  to  flourish  in  different  parts  of  this  immense  country. 

Fruit  Culture.— There  is  probably  no  country  in  the  world 
where  so  many  different  kinds  of  fruit  can  be  grown  with  ad- 
vantage to  the  natiouas  in  the  United  States.  In  the  temperate 
regions  apples,  pears  and  plums  are  largely  grown,  and  orchards 
of  these  are  d^y  to  be  found-in  the  states  of  -New  York, 
Massachusetts,  Pennsylvania,  Michigan,  Missouri,  Colorado, 
and  also  in  northern  Texas,  Arkansas  and  N.  California.  To 
these  may  be  added  cranberries  and  quinces,  which  are  chiefly 
grown  in  the  New  England  states.  The  quinces  are  not  a  crop 
of  first-rate'  importance,  but  as  much  as  800,000  bushels  of 
cranberries  are  grown  each  year.  The  peach  orchards  are 
assuming  great  proportions,  and  are  chiefly  to  be  found  in 
Georgia  and  Texas,  while  grapes  are  grown  throughout  the 
Republic  from  east  to  west  In  all  favourable  localities.  Oranges, 
lemons  and  citrons  are  more  or  less  extensively  grown  in  Florida 
and  California,  and  in  these  regions  what  are  known  as  Japanese 
or  "  Kelsey  '*  plums  (forms  of  Prunus  trifiora)  are  also  grown 
as  marketable  crops.  Pomegranates  are  not  yet  largely  grown, 
but  it  is  possible  their  culture  will  develop  in  south^  Texas 
and  Louisiana,  where  the  climate  is  tempered  by  the  waters  <A 
the  Gulf  of  Mexico.  Tomatoes  are  grown  in  most  parts  of  the 
country  so  easily  that  there  is  frequently  a  glut;  while  the 
strawberry  regionextendsfrom  Florida  to  Virginia,  Pennsylvania 
and  other  states — thus  securing  a  natural  succession  from  south 
to  north  for  the  various  great  market  centres. 

Of  the  fruits  mentioned  apples  are  undoubtedly  the  most 
important.  Not  only  are  the  American  people  themselves 
supplied  with  fresh  fruit,  but  immense  quantities  are  exported 
to  Europe — Great  Britain  alone  absorbing  as  much  as  1,430,000 
cwt.  in  1908.  Hie  varieties  originally  grown  were  of  course 
those  taken  or  introduced  from  Europe  by  the  early  settlers. 
Since  the  middle  of  the  19th  century  great  changes  have  been 
brought  about,  and  the  varieties  mostly  cultivated  now  are 
distinctly  American.  They  have  been  raised  by  crossing  and 
intercrossing  the  most  suitable  European  forms  with  others 
since  imported  from  Russia.  In  the  extreme  northern  states 
indeed,  where  it  is  essential  to  have  apple  trees  that  will  stand 
the  severest  winters,  the  Russian  varieties  crossed  with  the 
I  berry  crab  of  eastern  Eun^  (Pynu  baccata)  have  produced 
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a  race  emmently  suited  to  that  particular  region.  The  individaal 
fruits  are  not  very  large,  but  the  trees  are  remarkably  hardy. 
Farther  south  la^er  fruited  varieties  are  grown,  and  among 
these  may  be  noted  Baldwins,  Newton  [uipiMns,  Sjutzenbergs 
and  Rhode  Island  greening.  Apple  orchards  are  numerous 
in  the  State  of  New  York,  where  it  is  e^mated  that  over  100,000 
acres  are  devoted  to  them.  In  the  hilly  regions  of  Missouri, 
Arkansas  and  Colorado  there  are  also  great  plantations  of  apples. 
The  trees,  however,  are  grown  on  different  principles  from  those 
in  New  York  State.  In  the  latter  state  ap[^e  trees  with  ordinary 
care  live  to  more  than  100  years  of  age  and  produce  great  crops; 
in  the  other  states,  however,  an  apple  tree  is  said  to  be  mid(Ue- 
aged  at  30,  decrepit  at  30  and  practically  useless  at  '40  years  of 
age.  Hi^  possess  the  advantage,  however,  of  bearing  early  and 
heavily. 

Until  the  introduction  of  the  cold-storage  ^t«n,  about  the 
3rear  1880,  America  could  hardly  be  regarded  as  a  commercial 
fruit-growing  country.   Since  then,  however,  owfng  to  the 

great  improvements  made  in  railway  refrigerating  vans  and 
storage  houses,  immense  quantities  of  fruit  can  be  despatched 
in  good  condition  to  any  part  of  the  world;  or  they  can  be  kept 
at  home  in  safety  until  such  time  as  the  markets  of  Chicago, 
New  York,  Boston,  Baltimore,  Philadelphia,  &c.,  are  con- 
sidered favourable  for  their  reception. 

Apple  trees  are  planted  at  distances  varying  &om  25  ft.  to 
30  ft.  apart  in  the  middle  western  states,  to  40  ft.  to  50  ft.  apart 
in  New  York  State.  Here  and  there,  however,  in  some  of  the 
very  best  orchards  the  trees  are  planted  60  ft.  apart  every  way. 
Eadi  tree  thus  has  a  chance  to  develop  to  its  utmost  limits,  and 
as  air  and  light  reach  it  better,  a  far  larger  fniit-bearing  surface 
is  secured.  Actual  experience  has  shown  that  trees  planted  at 
60  ft.  apart — about  28  to  the  acre — produce  more  fruit  by  43 
bushels  than  trees  at  30  ft.  apart—*.*,  about  48  to  the  acre. 

Until  recent  years  pruning  as  known  to  English  and  French 
gardeners  was  practically  unknown.  There  was  indeed  no  great 
necessity  for  it,  as  the  trees,  not  being  cramped  for  space,  threw 
their  branches  outwards  and  upwards,  and  thus  rardiy  become 
overcrowded.  When  practised,  however,  the  operation  could 
scarcely  be  called  pruning;  lopping  or  trimming  would  be  more 
accurate  descriptions. 

Apple  orchards  are  not  immune  from  insect  pests  and  fungoid 
diseases,  and  an  enormous  business  is  now  done  in  spraying 
machines  and  various  insecticides.  It  pays  to  spray  the  trees, 
and  figures  have  been  given  to  show  that  orchards  that  have 
been  sprayed  four  times  have  produced  an  average  income  of 
3^211  per  acre  against  £103  per  acre  from  unsprayed  orchards. 

The  spring  frosts  are  also  troublesome,  and  in  the  Colorado 
and  other  orchards  the  process  known  as  "  smudging  "  is  now 
adopted  to  save  the  crops.  This  consists  in  placing  20  or  30, 
or  even  more,  iron  or  tin  pots  to  an  acre,  each  pot  containing 
wooden  diips  soaked  in  tar  ((»'  pitdi)  mixed  with  kerosene. 
Whenever  Uie  thermometer  shows  3  or  4  degrees  of  frost  the 
smudge-pots  are  lighted.  A  dense  white  smoke  then  arises  and 
is  diffused  throughout  the  orchards,  enveloping  the  blossoming 
heads  of  the  trees  in  a  dense  cloud.  This  prevents  the  frost 
from  killing  the  tender  pistils  in  the  blossoms,  and  when  several 
smudge-pots  are  alight  at  the  same  time  the  temperature  of  the 
orchard  is  raised  two  or  three  degrees.  This  work  has  generally 
to  be  done  between  3  and  5  a.ic.,  and  the  growers  naturally 
have  an  anxious  time  until  all  danger  is  over.  The  failure  to 
attend  to  smudging,  even  on  one  occasion,  may  result  in  the 
loss  of  the  entire  crop  of  plums,  apples  or  pears. 

Next  to  apples  perhaps  .peaches  are  the  most  important  fruit 
crop.  The  industry  is  chiefly  carried  on  in  Geor^,  Texas 
and  S.  Carolina,  and  on  a  smaller  scale  in  some  of  the  adjoining 
states.  Peaches  thus  flourish  in  regions  that  are  quite  un- 
suitable for  apples  or  pears.  In  many  orchards  in  Georgia, 
where  over  3,000,000  acres  have  been  planted,  there  are  as 
many  as  100,000  peach  trees;  while  some  of  the  large  fruit 
companies  grow  as  many  as  365,000.  In  one  place  in  West 
Virginia  there  is,  however,  a  peach  orchard  containing  175,000 
trees,  and  in  Missouri  another  company  has  3  sq.  m.  devoted 


to  peach  culture.  As  a  rule  the  crops  do  well.  Sometimes, 
however,  a  disease  known  as  the  "  yellows  "  makes  sad  havoc 
amongst  them,  and  scarcely  a  fruit  is  pitted  in  an  orchard  which 
early  in  the  season  gave  promise  of  a  magnificent  crop. 

Hums  are  an  important  crop  in  many  states.  Besides  the 
European  varieties  and  those  that  have  been  raised  by  crossing 
with  American  forms,  there  is  now  a  growing  trade  done  in 
jfapanese  plums.  The  largest  of  these  is  popularly  known  as 
'  Kelse3rs,"  named  after  John  Kelsey,  who  raised  the  first  fruit 
in  1876  from  trees  brought  to  California  in  1870.  Sometimes  the 
fruits  are  3  in.  in  diameter,  and  like  most  of  the  Japanese 
varieties  are  more  heart-shaped  and  pointed  than  plums  of 
European  origin.  One  apparent  drawback  to  the  Kelsey  plum 
is  its  irregularity  in  ripening.  It  has  been  known  in  some  years 
to  be  quite  ripe  in  June,  while  in  others  the  fruits  are  still  green 
in  October. 

Pears  are  much  grown  in  such  states  as  Massachusetts,  New 
York,  Pennsylvania,  Missouri  and  California;  while  bush  fruits 
like  currants,  gooseberries  and  raspberries  find  large  spaces 
devoted  in  most  of  the  middle  and  northern  states.  Naturally  a 
good  deal  of  crossing  and  intercrossing  has  taken  place  amongst 
the  European  and  American  forms  of  these  fruits,  but  so  far  as 
gooseberries  are  concerned  no  great  advance  seems  to  have  been 
made  in  securing  varieties  capable  of  resisting  the  devastating 
gooseberry  mildew. 

Other  fruits  of  man  or  less  commercial  value  are  oranges, 
lemons  and  citrons,  chiefly  in  Florida.  Lemons  are  practically  a 
necessity  to  the  American  people,  owing  to  the  heat  of  the 
summers,  when  cool  and  refreshing  drinks  with  an  agreeable 
acididous  taste  are  in  great  demand.  The  pomelo  (grape-fruit) 
is  a  kind  of  lemon  with  a  thicker  rind  and  a  more  acid  flavour. 
At  one  time  its  culture  was  confined  to  Florida,  but  of  recent 
years  it  has  foundits  way  into  Calif ornian orchards.  Notwith- 
standing the  prevailing  mildness  of  the  climate  in  both  California 
and  Florida,  the  crops  of  oranges,  lemons,  citrons,  &c.,  are 
sometimes  severely  injured  by  frosts  when  in  blossom. 

Other  fruits  likely  to  be  heard  of  in  the  future  are  the  kaki 
or  pemimmon,  the  loquat,  which  is  already  grown  in  Louisiana, 
as  well  as  the  pomegranate. 

Great  aid  and  encouragement  are  given  by  the  government  to 
the  progress  of  American  fruit-growing,  and  by  the  experiments 
that  are  being  constantly  carried  out  and  tabulated  at  Cornell 
University  and  by  the  U.S.A.  department  of  agriculture. 

Flower  Cidtwe. — So  far  as  flowers  are  concerned  there  appears 
to  be  little  difference  between  the  kinds  of  plants  grown  in  the 
United  States  and  in  England,  France,  Belgium,  Germany, 
Holland,  &c.  Indeed  thereisagreat interchange  of  new  varieties 
of  plants  between  Europe  and  America,  and  modifications  In 
systems  of  culture  are  being  gradually  introduced  from  one  side 
of  the  Atlantic  to  the  other.  The  buUding  of  greenhouses  for 
commercial  purposes  is  perhaps  on  a  somewhat  different  scale 
from  that  in  England,  but  there  are  probably  no  extensive 
areas  of  glass  such  as  are  to  be  seen  north  of  London  from 
Enfield  Highway  to  Broxbume.  Hot  water  apparatus  differs 
merely  in  detail,  although  most  of  the  boilers  used  resemble 
those  on  the  continent  of  Europe  rather  than  inEngland.  Great 
business  is  done  in  bulbs — mostly  imported  from  Holland — stove 
and  greenhouse  plants,  hardy  perennials,  orchids,  ferns  of  the 
"  fancy  "  and  "  dagger  '*  types  of  Nephrolepis,  and  incarnations 
and  roses.  Amongst  the  latter  thousands  of  such  varieties  as 
Beauty,  Liberty,  Killarney,  Richmond  and  Bride  are  grown, 
and  realize  good  prices  as  a  rule  in  the  markets.  Carnations 
of  the  winter-flowering  or  "  perpetttal "  type  have  long  been 
grown  in  America,  and  enormous  prices  have  been  given  for 
individual  plants  on  certain  occasions,  rivalling  the  fancy  prices 
paid  in  England  for  certain  orchids.  The  American  s}rstem  of 
carnation-growing  has  quite  captivated  English  cultivators, 
and  new  varieties  are  being  constantly  raised  in  both  countries. 
Chrysanthemums  are  another  great  feature  of  American  florists, 
and  sometimes  during  the  winter  season  a  speculative  grower 
will  send  a  living  specimen  to  one  of  the  London  exhibitions  in 
the  hope  of  booking  large  orders  forcuttings  of  it  later  on.  Sweet 
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peas,  dahlias,  lilies  of  the  valley,  arum  lilies  and  indeed  every 
flower  that  is  popular  in  England  is  equally  popular  in  America, 
and  consequently  is  largely  grown. 

Vegetables. — ^5o  far  as  these  are  concerned,  potatoes,  cabbages, 
cauliflowers,  beans  of  all  kinds,  cucumbers,  tomatoes  (already 
referred  to  under  fruits),  musk-melons,  lettuces,  radbhes,  endives, 
carrots,  &c. ;  are  naturally  g;rown  in  great  quantities,  not  only  in  the 
open  air,  but  also  under  glass.  The  Frendi  system  of  intensive 
cultivation  as  practised  on  hot  beds  of  manure  round  Paris  is  practi- 
cally unknown  at  present.  In  the  southern  states  there  would  be 
no  necessity  to  practise  it,  but  in  the  northern  ones  it  is  likely  to 
attract  attention.  (J.  Ws.) 

FRUMEimUS  (c.  3ot>-c.  360),  the  founder  of  the  Abyssinian 
church,  traditionally  identified  in  Abyssinian  literature  with 
Abba  Salama  or  Father  of  Peace  (but  see  Ethiopia),  was  a 
native  of  Phoenicia.  According  to  the  4th-century  historian 
Rufinus  (z.  9) ,  who  gives  Aedesius  himself  as  his  authority,  a 
certain  Tyrian,  Merofnus,  accompanied  by  bis  kinsmen  Fru- 
mentius  and  Aedesius,  set  out  on  an  expedition  to  "  India," 
but  fell  into  the  hands  of  Ethiopians  on  the  shore  of  the  Red  Sea 
and,  with  his  ship's  crew,  was  put  to  death.  The  two  young  men 
were  taken  to  the  king  at  Axum,  where  they  were  well  treated 
and  in  time  obtained  great  influence. '  With  the  help  of  Christian 
merchants  who  visited  the  country  Frumentius  gave  Christianity 
a  firm  footing,  which  was  strengthened  when  in  326  he  was 
consecrated  bishop  by  Athanasius  of  Alexandria,  who  in  bis 
Episiola  ad  Constantinum  mentions  the  consecration,  and  gives 
some  details  of  the  history  of  Frumentius's  mission.  Later 
witnesses  speak  of  his  fidelity  to  the  homoousian  during  the 
Arian  controversies.  Aedesius  returned  to  Tyre,  where  he  was 
ordained  presbyter. 

FRUNDSBERO,  GBORG  VON  (1473-1538),  German  soldier, 
was  bom  at  Mindelheim  on  the  34th  of  September  1473.  He 
fought  for  the  German  king  Maximilian  I.  against  the  Swiss 
in  1499,  and  in  the  same  year  was  among  the  imperial  troops 
sent  to  assist  Ludovico  Sforza,  duke  of  Milan,  against  the  French. 
Still  serving  Maximilian,  he  took  part  in  1 504  in  the  war  over 
the  succession  to  the  duchy  of  Bavaria-Landshut,  and  after- 
wards fought  in  the  Netherlands.  Convinced  of  the  necessity 
of  a  native  body  of  trained  infantry  Frundsberg  assisted  Maxi- 
milian to  organize  the  Landsknechte  {q.v.),  and  subsequently  at 
the  head  of  bands  of  these  formidable  troops  he  was  of  great 
service  to  the  Empire  and  the  Habsburgs.  In  1509  he  shared  in 
the  war  against  Venice,  winning  fame  for  himself  and  his  men; 
and  after  a  short  visit  to  Germany  returned  to  Italy,  where 
in  1513  and  1514  he  gained  fresh  laurels  by  his  enterprises 
against  the  Venetians  and  the  French.  Peace  being  made,  he 
returned  to  Germany,  and  at  the  head  of  the  infantry  of  the 
Swabian  league  assisted  to  drive  Ulrich  of  WUrttemberg  from 
his  duchy  in  1519.  At  the  diet  of  Worms  in  1521  bespoke  words 
of  encouragement  to  Luther,  and  when  the  struggle  between 
France  and  the  Empire  was  renewed  he  took  part  in  the  invasion 
of  Picardy,  and  then  proceeding  to  Italy  brought  the  greater 
part  of  Lombardy  under  the  influence  of  Charles  V.  through  his 
victory  at  Bicocca  in  April  1522.  He  was  partly  responsible  for 
the  great  victory  over  the  French  at  Pavia  in  Februuy  r  53  5,  and, 
returning  to  Germany,  he  assisted  to  suppress  the  Feasant  revolt, 
using  on  this  occasion,  however,  diplomacy  as  well  as  force.' 
When  the  war  in  Italy  was  renewed  Frundsberg  raised  an  army 
at  his  own  expense,  and  skilfully  surmounting  many  difficulties, 
joined  the  constable  de  Bourbon  near  Piacenza  and  marched 
towards  Rome.  Before  he  reached  the  city,  however,  his  unpaid 
troops  showed  signs  of  mutiny,  and  their  leader,  stricken  with 
illness  and  unable  to  pacify  them,  gave  up  his  command. 
Returning  to  Germany,  he  died  at  Mindelheim  on  the  20th  of 
August  1528.  He  was  a  capable  and  chivalrous  soldier,  and  a 
devoted  servant  of  the  Habsburgs.  His  son  Caspar  (i  500-1 536) 
and  his  grandson  Georg  (d.  1586)  were  both  soldiers  of  some 
distinction.    With  the  latter's  death  the  family  became  extinct. 

See  Adam  Reissner,  Historia  Herrn  Georgs  und  Herrn  Kaspars 
von  Frundsberg  (Frankfort,  1568).  A  German  translation  of  this 
work  was  published  at  Franlrfort  in  1572.  F.  W.  Barthold,  Georg 
von  Frundsberg  (Hamburg,  1833):  J.  Hdlmann,  Kriegsgesckichti 
von  Bayenh  Pranken,  Pfa&  undSckaaben  (Munich,  x868}. 


FRUSTUM  (Latin  for  a  "  piece  broken  off  a  term  in  geo- 
metry  for  the  part  of  a  solid  figure,  such  as  a  cone  or  pyramid, 
cut  off  by  a  plane  parallel  to  the  base,  or  lying  between  two 
parallel  planes;  and  hence  in  architecture  a  name  given  to  the 
drum  of  a  column. 

FRUYTIERS,  PHILIP  (1627-1666),  FlemUh  painter  and 
engraver,  was  a  pupil  of  the  Jesuits'  college  at  Antwerp  in  1627, 
and  entered  the  Antwerp  gild  of  painters  without  a  fee  in  1631. 
He  is  described  in  the  registerof  that  institution  as  "  illuminator, 
painter  and  engraver."  The  current  account  of  his  life  is  "  that 
be  worked  exclusively  in  water  colours,  yet  was  so  remarkable 
in  this  branch  of  his  art  for  arrangement,  drawing,  and  e^daUy 
for  force  and  clearness  of  colour,  as  to  ezdte  the  admiration  (Mf 
Rubens,  whom  he  portrayed  with  all  h^  family."  The  truth 
is  that  he  was  an  artist  of  the  most  versatile  talents,  as  may  be 
judged  from  the  fact  that  in  1646  he  executed  an  Assumption 
with  figures  of  life  size,  and  four  smaller  pictures  in  oil,  for  the 
church  of  St  Jacques  at  Antwerp,  for  which  he  received  the 
considerable  sum  of  1150  florins.  Unhappily  no  undoubted 
production  of  his  hand  has  been  preserved.  All  that  we  can 
point  to  with  certainty  is  a  series  <rf  etched  plates,  chiefly  por- 
traits, which  are  acknowledged  to  have  been  powerfiUly  and 
skilfully  handled.  If,  however,  we  search  the  portfolios  of  art 
collections  on  the  European  omtinent,  we  sometimes  stumble 
upon  miniatures  on  vellum,  drawn  with  great  talent  and 
coloured  with  extraordinary  brilliancy.  In  form  they  quite 
recall  the  works  of  Rubois,  and  these,  it  may  be,  ate  the  work 
of  Philip  Fruytiers. 

FRY,  the  name  of  a  well-known  English  Quaker  family, 
originally  living  in  Wiltshire.  About  the  middle  of  the  i8th 
century  Joseph  Fry  (1728-1787),  a  doctor,  settled  in  Bristol, 
where  he  acquired  a  large  practice,  but  eventually  abandoned 
medicine  for  commerce.  He  became  interested  in  china-making, 
soap-boiling  and  type-foimding  businesses  in  Bristol,  and  in  a 
chemical  works  at  Battersea,  all  of  which  ventures  proved  very 
profitable.  The  type-founding  busineu  was  subsequently  re- 
moved to  London  and  conducted  by  his  son  Edmund.  Joseph 
Fry,  however,  is  best  ronembered  as  the  founder  of  the  great 
Bristol  firm  of  J.  S.  Fry  &  Sons,  chocolate  manufacturers. 
He  purchased  the  chocolate-making  patent  of  William  Church- 
man and  on  it  laid  the  foundations  of  the  present  large  business. 
After  his  death  the  Bristol  chocolate  factory  was  carried  on  with 
increasing  success  by  his  widow  and  by  his  son,  Joseph  Storrs 
Fry  (1767-1835). 

In  1795  a  new  and  larger  factory  was  built  in  Union  Street, 
Bristol,  which  still  forms  the  centre  of  the  firm's  premises,  and 
in  1798  a  Watt's  stean^ngine  was  purchased  and  the  cocoa- 
beans  ground  by  steam.  On  the  death  of  Joseph  Storrs  Fry  his 
three  sons,  Joseph  (1795-1879),  Francis,  and  Richard  (1807-1878) 
became  partners  in  the  fim,  the  control  being  mainly  in  the 
hands  of  Francis  Fry  (1803-1886).  Francis  Fry  was  in  every 
way  a  remarkable  character.  The  development  of  the  business 
to  its  modem  enormous  proportion  was  chiefly  his  work,  but 
this  did  not  exhaust  his  activities.  He  took  a  principal  part  in 
the  introduction  of  railways  to  the  west  of  England,  and  in  1852 
drew  up  a  scheme  for  a  general  English  railway  parcel  service. 
He  was  an  ardent  bibliographer,  taking  a  special  interest  in 
early  English  Bibles,  of  which  he  made  in  the  course  of  a  long 
life  a  large  and  striking  collection,  and  of  the  most  celebrated 
of  which  he  published  facsimiles  with  bibliographical  notes. 
Francis  Fry  died  in  1886,  and  his  son  Francis  J.  Fry  and  nephew 
Joseph  Storrs  Fry  carried  on  the  business,  which  in  1896  was 
for  family  reasons  converted  into  a  private  limited  company, 
Joseph  Storrs  Fry  being  chairman  and  all  the  directors  members 
of  the  Fry  family. 

FRY.  SIB  EDWARD  (1827-  ),  English  judge,  second  son 
of  Joseph  Fry  (1795-1879),  was  born  afr  Bristol  on  the  4th  of 
November  1827,  and  educated  at  University  College,  London, 
and  London  University.  He  was  called  to  the  bar  in  1854  and 
was  madeaQ.C.  in  1869,  practising  in  the  rolls  court  and  becoming 
recognized  as  a  leading  equity  lawyer.  In  1877  be  was  raised 
to  the  bench  and  knighted.   As  chancery  judge  he  will  be 
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remembered  for  fats  careful  intetpretationa  and  eluddatioiis  of 
the  Judicature  Acts,  then  first  coming  into  operation.  In  1883 
he  was  made  a  lord  justice  of  appeal,  but  resigned  in  189a;  and 
subsequently  his  knowledge  of  equity  and  talents  for  arbitration 
were  utilised  by  the  British  government  from  time  to  time  in 
various  special  directions,  particularly  as  chairman  of  many 
commissions.  He  was  also  one  of  the  British  rq»eseatatives 
at  the  Paris  North  Sea  Inquiry  Commission  (1905),  and  was 
appointed  a  member  of  the  Hague  Permanent  Arbitration  Court. 
He  wrote  A  Treatise  on  the  Specific  Performance  of  PtMtc  Confrads 
(London,  1858,  and  many  subsequent  editions). 

FRY,  ELIZABETH  (1780-1845),  Eng^  philanthropist,  and, 
after  Howard,  the  chief  promoter  of  prison  reform  in  Europe, 
was  bom  in  Norwich  on  the  21st  of  May  1780.  Her  father, 
John  Gumey,  afterwards  of  Earlham  Hall,  a  wealthy  merchant 
and  banker,  represented  an  old  family  which  for  some  generations 
had  belonged  to  the  Society  of  Friends.  While  still  a  girl  she 
gave  many  indications  of  the  benevolence  of  dispo8ition,cleamess 
andindependence  of  judgment,  andstrength  of  purpose,  for  which 
she  was  afterwards  so  distinguished;  but  it  was  not  until  after 
she  had  entered  her  eighteenth  year  that  her  relii^on  assumed 
a  decided  character,  and  that  she  was  induced,  under  the  preach- 
ing of  the  American  Quaker,  William  Savery,  to  become  an  earnest 
and  enthnsiastic  though  never  fanatical  "  Friend."  In  August 
1800  she  became  the  wife  of  Joseph  Fry,  a  London  merchant. 

Amid  increasing  family  cares  she  was  unwearied  in  her  attention 
to  the  poor  and  the  neglected  of  her  neighbourhood;  and  in 
xSiishewasacknowledgedbyherco-religionistsasa  "  minister," 
an  honour  and  responsibility  for  which  she  was  undoubtedly 
qualified,  not  only  by  vigour  of  intelligence  and  warmth  of  heart, 
but  also  by  an  altogether  unusual  faculty  of  dear,  fluent  and 
persua^ve  speech.  Altbongji  she  had  made  several  visits  to 
Newgate  prison  as  early  as  Febmary  x8i3f  it  was  not  until 
nearly  four  years  afterwards  that  the  great  public  work  of  her 
life  may  be  saidto  have  begun.  Theassodationforthelmprove- 
ment  of  the  Female  Prisoner  in  Newgate  was  formed  in  April 
1817.  Its  aim  was  the  much-needed  establishment  of  some  of 
what  are  now  regarded  as  the  first  principles  of  prison  discipline, 
such  as  entire  separation  of  the  sexes,  classification  of  criminals, 
female  supervision  for  the  women,  and  adequate  provision  for 
their  religious  and  secular  instruction,  as  also  for  their  useful 
employment.  The  ameliorations  effected  by  this  association, 
and  largely  by  the  personal  ezerticns  of  Mrs  Fry,  soon  became 
obvious,  and  led  to  a  rapid  eztenswn  of  similar  methods  to  other 
places.  In  1818  she,  along  with  her  brother,  visited  the  prisons 
of  Scotland  and  the  north  of  England;  and  the  publication 
(1819)  of  the  notes  of  this  tour,  as  also  the  cordial  recognition 
of  the  value  of  her  work  by  the  House  of  Commons  committ6e 
on  the  prisons  of  the  metropolis,  led  to  a  great  increase  of  her 
corresptondence,  which  now  extended  to  Italy,  Denmark  and 
Russia,  as  well  as  to  all  parts  of  the  United  Kingdom.  Through 
a  visit  to  Ireland,  which  she  made  in  1827,  she  was  led  to  direct 
her  attention  to  other  houses  of  detention  besides  prisons;  and 
her  observations  resulted  in  many  important  improvements 
in  the  British  hospital  system,  and  in  the  treatment  of  theinsane. 
In  1838  she  visited  France,  and  besides  conferring  with  many 
of  the  leading  prison  officials,  she  personally  visited  most  of  the 
houses  of  detention  in  Paris,  as  well  as  in  Rouen,  Caen  and  some 
other  places.  In  the  following  year  she  obtained  an  official 
permission  to  visit  all  the  prisons  in  that  country;  and  her  tour, 
which  extended  from  Boulogne  and  Abbeville  to  Toulouse  and 
Marseilles,  resulted  in  a  report  which  was  presented  to  the 
minister  of  the  interior  and  the  prefect  of  police.  Before  returning 
to  England  she  had  included  Geneva,  Zurich,  Stuttgart  and 
Frankfort -on-Main  in  her  inspection.  The  summer  of  1840 
found  her  travelling  through  Belgium,  Holland  and  Prussia 
on  the  samf  mission;  and  in  184 1  she  also  visited  Copenhagen. 
In  1843,  through  failing  health,  Mrs  Fry  was  compelled  to  forgo 
her  plans  for  a  still  more  widdy  extended  activity,  but  had  Uie 
satisfaction  of  hearing  from  aJmost  every  quarter  of  Europe 
that  the  authorities  were  giving  increased  practical  effect  to  her 
suggestions.   In  1844  she  was  seized  with  a  lingering  illnras,  of 
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which  she  died  on  the  i2ib  of  October  1^45.    She  was  survived 
by  a  numerous  family,  the  youngest  of  wbom  was  born  in  1822. 

Two  interesting  volumes  of  Memoirs,  with  Extracts  from  her 
Journals  and  Letters,  edited  by  two  her  daughters,  were  puUistwd 
in  1847-  See  also  EUxabeth  Fry,  by  G.  Kin^  Lewis  (1910). 

FR7ZELL,  ANDERS  (1795-1881),  Swedish  historian,  was 
bom  at  Hessdskog,  Dalsland,  Sweden,  on  the  7th  of  February 
1795.  He  was  educated  at  Upsala,  took  holy  orders  in  iSso, 
was  made  a  doctor  of  philosophy  in  1821,  and  in  1833  began  to 
publish  the  great  work  of  his  life,  the  Stories  from  Swedish 
History.  He  did  not  bring  this  labour  to  a  close  until,  fifty-six 
years  later,  he  published  the  forty-sixth  and  crowning  volume 
of  his  vast  enterprise.  Fryxell,  as  a  historian,  appealed  to  every 
class  by  the  fdcturesqueness  of  his  style  and  the  breadth  of  his 
research;  he  had  the  gift  of  awakening  to  an  extraordinary 
degree  the  national  sense  in  his  readers.  In  1824  he  published 
his  Swedish  Grammar,  which  was  long  without  a  rival.  In  1833 
he  received  the  title  of  professor,  and  in  1835  he  was  appointed 
to  the  inctmibency  of  Sunne,  in  the  diocese  of  Karlstad,  where 
he  resided  for  the  remainder  of  his  life.  In  1840  he  was  elected 
to  the  Swedish  Academy  in  succes^on  to  the  poet  Wallin  (i  7  79- 
1839).  In  7847  Fryxell  received  from  his  bishop  permission  to 
withdraw  from  all  the  services  of  the  Church,  that  he  mij^t  devote 
himself  without  interruption  to  historical  investigation.  Among 
his  numerous  minor  writings  are  prominent  his  Characteristics 
of  Sweden  between  ijpr  and  1600  (1830),  his  Origins  of  the  In- 
accuracy with  which  the  History  of  Sweden  in  Catholic  Times  has 
been  Treated  (1847),  and  his  Con^ibutions  to  the  Literary  History 
of  Sweden.  It  is  now  beginning  to  be  seen  that  the  abundant 
labours  of  Fryxell  were  rather  of  a  popular  than  of  a  scientific 
order,  and  although  their  influence  during  his  lifetime  was 
unbounded,  it  is  only  fair  to  later  and  exacter  historians  to 
admit  that  they  threaten  to  become  obsolete  in  more  than  one 
direction.  On  the  3ist  of  March  1881  Anders  Fryxell  died  at 
Stockholm,  and  in  1884  his  daughter  Eva  Fryxell  (bom  1829) 
published  from  his  MS.  an  interesting  History  of  My  History, 
which  was  really  a  literary  autobiography  and  displays  the 
persistency  and  tirelessness  of  his  industry.  (E.  G.) 

FUAD  PASHA  (1815-1869),  Turkish  statesman,  was  the  son 
of  the  distingtiished  poet  Kech^ji-zad6  Izzet  Molla.  He  was 
educated  at  the  medical  school  and  was  at  first  an  army  surgeon. 
About  1836  he  entered  the  dvil  service  as  an  official  of  the 
foreign  ministry.  He  became  secretary  of  the  embassy  in 
London;  was  employed  on  special  missions  in  the  principalities 
and  at  St  Petersburg  (1848),  and  was  sent  to  Egypt  as  special 
commissioner  in  1851.  In  that  year  he  became  minister  for 
foreign  affairs,  a  post  to  which  he  was  appointed  also  on  four 
subsequent  occasions  and  which  he  held  at  the  time  of  his  death. 
During  the  Crimean  War  he  commanded  the  troops  on  the 
Greek  frontier  and  distinguished  himself  by  his  bravery.  He 
was  Turkish  delegate  at  the  Paris  conference  of  1856;  was 
charged  with  a  mission  to  Syria  in  i860;  grand  vizier  in  1S60 
and  1861,  and  also  minister  of  war.  He  accompanied  the 
sultan  Abd-ul-Aziz  on  Ids  journey  to  Egypt  and  Europe,  when 
the  freedom  of  the  dty  of  London  was  conferred  on  him.  He 
died  at  Nice  (whither  he  had  been  ordered  for  his  health)  in 
1869.  Fuad  was  renowned  for  his  boldness  and  promptness 
of  decision,  as  well  as  for  his  ready  wit  and  his  many  bons  mots. 
Generally  regarded  as  the  partisan  of  a  pro-English  policy, 
he  rendered  most  valuable  service  to  his  country  by  his 
able  management  of  the  foreign  relations  of  Turkey,  and  not 
least  by  his  efficacious  settlement  of  affairs  in  Syria  after  the 
massacres  of  i860. 

FUCHOW,  FtJ-CHAtr,  Foochow,  a  city  of  China,  capital  of 
the  province  <rf  Fu-kien,  and  one  of  the  principal  ports  open  to 
foreign  commerce.  In  the  local  dialect  it  is  called  Hokchiu. 
It  is  situated  on  the  river  Min,  about  35  m.  from  the  sea,  in 
26°  S'  N,  and  119  '  20'  E.,  140  m.  N.  of  Amoy  and  2S0  S.  of 
Hang-chow.  The  city  proper,  lying  nearly  3  m.  from  the  north 
bank  of  the  river,  is  surrounded  by  a  wall  about  30  ft.  high  and 
13  ft.  thick,whichmakesacircuitofupwardsof  5m.and  is  pierced 
by  seven  gatewasrs  surrounded  by  tall  fantastk-i^atch-towecB. 
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The  whole  district  between  the  city  and  the  river,  the  island  of 
Nantai,  and  the  southern  banks  of  the  Min  are  occupied  by 
eitensive  suburbs;  and  the  river  itself  bears  a  large  floating 
popolatim.  Communication  from  bank  to  bank  is  afforded 
1^  a  long  stone  bridge  suf^rted  forty  a(riid  stone  piexs  in  its 
northern  section  and  by  nine  in  its  southern.  The  most  remark- 
able establishment  of  Fuchow  is  the  arsenal  situated  about 
3  m.  down  the  stream  at  Pagoda  Island,  where  the  sea-going 
vessels  usually  anchor.  It  was.founded  in  1867,  and  is  conducted 
under  the  direcrion  of  French  engineers  according  to  European 
methods.  In  1870  it  employed  about  1000  workmen  besides 
fifty  European  superintendents,  and  between  that  date  and 
1880  it  turned  out  about  20  or  30  small  gunboats.  In  1884  it 
was  partially  destroyed  by  the  French  fleet,  and  for  a  number  of 
yeais  the  workshops  and  machinery  were  allowed  to  stand  idle 
and  go  to  decay.  On  the  of  August  1895  an  attack  was 
made  on  the  English  mission  near  the  city  of  Ku-chang,  120  m. 
west  of  Fuchow,  on  which  occasion  nine  missionaries,  of  whom 
eight  were  ladies,  were  massacred.  The  port  was  opened  to 
European  commerce  in  1842;  and  in  1853  the  firm  of  Russell 
and  Co.  shipped  the  first  cargoes  of  tea  from  Fuchow  to  Europe 
and  America.  The  total  trade  in  foreign  vessels  in  1876  was 
imports  to  the  value  of  £1,531,617,  and  exports  to  the  value 
ol  £3,330,489.,  In  1904  the  imports  amoimted  to  £1,440,351, 
and  the  eiports  to  £1,034,436.  The  number  of  vessels  that 
entered  in  1876  was  375,  and  of  these  211  were  British,  27 
German,  11  Danish  and  9  American.  While  in  1904  480 
vessels  entered  the  port,  216  of  which  were  British.  A  large 
trade  is  carried  on  by  the  native  merchants  in  timber,  paper, 
woollen  and  cotton  goods,  oranges  and  olives;  but  the  foreign 
houses  mainly  confine  themselves  to  opium  and  tea.  Commercial 
intercourse  with  Australia  and  New  Zealand  is  on  the  increase. 
The, principal  imports,  besides  opium,  are  shirtings,  T-cloths, 
lead  and  tin,  medicines,  rice,  tobacco,  and  beans  and  peas. 
Two  steamboat  lines  afford  regular  communication  with  Hong- 
Kong  twice  a  month.  The  town  is  the  seat  of  several  important 
missions,  of  which  the  first  was  founded  in  1846.  That  siq)ported 
by  the  American  board  had  in  1876  issued  1,3000,000  copies  of 
Chinese  books  and  tracts. 

FUCHS,  JOHANN  NEPOMDK  VON  (1774-1856),  German 
chemist  and  mineralo^t,  was  bom  at  Mattenzell,  near  Brennberg 
in  the  Bavarian  Forest,  on  the  X5th  of  May  1774.  In  1807  he 
became  professor  of  chemistry  and  minerak^  at  the  university 
of  Landshut,  and  in  1833  conservator  of  the  mineralogicat 
collections  at  Munich, .  where  he  was  appointed  professor  of 
mineralogy  three  years  later,  on  the  removal  thither  of  the 
university  of  Landshut.  He  retired  in  1852,  was  ennobled  by 
the  king  of  Bavaria  in  1854,  and  died  at  Munich  on  the  5th  of 
March  1856.  His  name  is  chiefly  known  for  his  mineralogical 
observations  and  for  his  work  on  soluble  gjaas. 

His  collected  works,  including  Vber  dm  Einfluss  der  Chemie  und 
Mineraloeit  (1824),  Die  Naturgeschichle  des  Mineralreicks  (1843), 
Uberdie  Theorien  der  Erde  (1844),  were  published  at  Munich  in  1856. 

FUCHS,  LEONHARD  (1501-1566),  German  physician  and 
botanist,  was  bom  at  Wembdingen  in  Bavaria  on  the  17th 
of  January  1501.  He  attended  school  at  Heilbronn  and  Erfurt, 
and  in  1521  graduated  at  the  university  of  Ingolstadt.  About 
the  same  time  he  espoused  the  doctrines  of  the  Reformation. 
Having  in  1524  received  his  diploma  as  doctor  of  medicine,  he 
practised  for  two  years  in  Mtmich.  He  became  in  1536  professor 
of  medicine  at  Ingolstadt,  and  in  1528  physician  to  the  margrave 
of  Anspach.  In  Anspacb  he  was  the  means  of  saving  the  lives 
of  many  during  the  epidemic  locally  known  as  the  "  English 
sweating-sickness."  By  the  duke  of  WOrttemberg  he  was,  in 
i53S>  appointed  to  the  professorship  of  medicine  at  the  imiversity 
of  Tiibingen,  a  post  held  by  him  till  his  death  on  the  loth  of  May 
1566.  Fuchs  was  an  advocate  of  the  Galenic  school  of  medicine, 
and  published  several  Latin  translations  of  treatises  by  its 
founder  and  by  Hippocrates,  But  his  most  important  publica- 
tion was  De  historia  sHrpium  commentarii  insignes  (Basel,  1542), 
a  work  illustrated  with  more  than  fivehundredexcellentoutline 
illustrations,  including  figures  of  the  common  foxglove  and  of 
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another  species  of  the  genus  DigUalix,  which  was  so  named  by 
him. 

FUCHSIA,  so  named  by  Pltunier  in  honour  of  the  botanist 
Leonhard  Fuchs,agenu8ofplantsof  the  natural  order  Onagraceae, 

characterized  by  entire,  usually  opposite  leaves,  pendent  flowers, 
a  funnel-shaped,  brightly  cobured,  quadripartite,  deciduous 
calyx,  4  petals,  alternating  with  the  calycine  segments,  8,  rarely 
10,  exserted  stamens,  a  long  filiform  style,  an  inferior  ovary, 
and  fruit,  a  fleshy  oyoid  many-seeded  berry.  All  the  members 
of  the  genus,  with  the  exception  of  the  New  Zealand  species, 
F.  excorlicata,  F.  Colmsoi  and  F.  procumbenSf  are  natives  of 
Central  and  South  America — occurring  in  the  interior  of  forests 
or  in  damp  and  shady  mountainous  situarions.  The  various 
species  differ  not  a  little  in  size  as  well  as  in  other  chaiacters; 
some,  as  F.  verrucosa,  being  dwarf  shrabs;  others,  as  F.  arbo* 
rtscens  and  F.  apetalOf  attaining  a  height  of  1 3  to  16  ft.,  and  having 
stems  several  inches  in  diameter.  Flumier,  in  his  Nova  plan~ 
larum  Americanarum  genera  (p.  14,  tab.  14,  Paris,  1703),  gave 
a  description  of  a  spedes  of  fuchsia,  the  first  known,  under  the 
name  of  Fuchsia  triphylla,  Aore  coccineo,  and  a  somewhat  con- 
ventional outline  figure 
of  the  same  plant  was 
published  at  Amster- 
dam in  1757  by  Bur- 
mann.  In  the  Histoire 
des  platUes  tnidicinales 
of  the  South  American 
traveller  Feuill^e  (p.  64, 
pi.  XLvn.),  written  in 
1709-1711,  and  pub- 
lished by  him  with  bis 
Journal,  Paris,  1725, 
the  name  Tkilco  is 
applied  to  a  species  of 
fuchsia  from  Chile, 
which  is  described, 
though  not  evidently 
so  figured,  as  having 
a  pentamerous  calyx. 
The  F.  cocdnea  of  Aiton 
(fig.)  (see  J.  D  Hooker, 
in  Journal  Linnean  Soc, 
Botany,  vol.  x.  p.  458, 
1867),  the  first  species 
of  fuchsia  cultivated  in 

England,  where  it  was  .        .  , 

long  confined   to    the  ^""^  4       »«•   ,  , 

greenhouse,  was  brought         ^"T',  "^V'  ^P^Lffe^fS^ 
from  South  America  Irjr    «pals;  2,  fnut;  3.  floral  diagram. 

Captain  Firth  in  1788  and  placed  in  Kew  Gardens.  Of  this 
species  Mr  Lee,  a  nurseryman  at  Hammersmith,  soon  after- 
wards obtained  an  example,  and  procured  from  it  by  means 
of  cuttings  several  hundred  plants,  which  he  sold  at  a  guinea 
eadi.  In  1S33  F.  macrosiemma  and  F.  graciUsy  and  during 
the  next  two  or  three  years  several  other  species,  were  intro- 
duced into  England;  but  it  was  not  untO  about  1837,  or 
soon  after  florists  had  acquired  F.  fulgeiu,  that  varieties  of 
interest  began  to  make  their  appearance.  The  numerous 
hybrid  forms  now  existing  are  the  result  chiefly  of  the 
intercrossing  of  that  or  other  long-flowered  with  globose- 
flowered  plants.  P.  Venus-victrix,  raised  by  Mr  Gulliver, 
gardener  to  the  Rev.  S.  Marriott  of  Horsemonden,  Kent,  and  sold 
in  1822  to  Messrs  Cripps,  was  the  earliest  white-sepalled  fuchsia. 
The  first  fuchsia  with  a  white  coroUa  was  produml  about  1853 
by  Mr  Storey.  In  some  varieties  the  blossoms  are  variegate^ 
and  in  others  they  are  double.  There  appears  to  be  very  little 
limit  to  the  number  of  forms  to  be  obtained  by  careful  cultivation 
and  selection.  To  hybridize,  the  flower  as  soon  as  it  opens  is 
emasculated,  and  it  is  then  fertilized  with  poUen  from  some 
different  flower. 

Ripe  seed  is  sown  either  in  autumn  or  about  February  or  March 
in  light,  rich,  well-drained  mould,  and  is.  thinly  covered  with 


Digitized  by 


Google 


FUCHSINE— ^FUCINO 


sandy  soU  and  watered.  A  temperature  of  70*  to  75"  Fahr.  has 
been  found  suitable  for  raising.  The  seedlings  are  pricked  off 
into  shsdlow  pots  or  pans,  and  when  3  in.  in  height  are  transferred 
to  3-in.  pots,  and  are  then  treated  the  same  as  plants  from 
cuttings.  Fuchsias  may  be  grafted  as  readily  as  camellias, 
preferably  by  the  splice  or  whip  method,  the'  apex  of  a  young 
shoot  being  employed  as  a  scion;  but  the  easiest  and  most  usual 
method  of  propagation  is  by  cuttings.  The  most  expeditious 
way  to  procure  these  is  to  put  plants  in  heat  in  January,  and  to 
tabs  their  shoots  wh«a  3  in,  in  length.  For  summer  flowering 
in  England  they  are  best  made  about  the  end  of  August,  and 
should  be  selected  from  the  shortest-jouited  young  wood.  They 
root  readily  in  a  compost  of  loam  and  silver-sand  if  kept  dose 
and  sprinkled  for  a  short  time.  In  from  two  to  three  weeks  they 
may  be  put  into  3-in.  pots  containing  a  compost  of  equal  parts  of 
rich  loam,  silver-sand  and  leaf-mould.  They  are  subsequently 
moved  from  the  frame  or  bed,  first  to  a  warm  and  shady,  and 
then  to  a  more  airy  part  of  the  greenhouse.  In  January  a  little 
artificial  heat  may  be  given,  to  be  gradually  increased  as  the 
days  lengthen.  The  side-shoots  are  generally  pruned  when  they 
have  made  three  or  four  joints,  and  for  bushy  plants  the  leader  is 
stopped  soon  after  the  first  pottiXLg.  Care  is  taken  to  keep  the 
plants  as  near  the  glass  as  possible,  and  shaded  from  bright 
sunshine,  also  to  provide  them  plentifully  with  water,  except 
at  the  time  of  shifting,  when  the  roots  should  be  tolerably  d^. 
For  the  second  potting  a  suitable  soil  is  a  mixture  of  well-rotted 
cow-dung  or  old  hotbed  mould  with  leaf-mould  and  sandy  peat, 
and  to  promote  drainage  a  little  peat-moss  may  be  placed 
immediately  over  the  crocks  in  the  lower  part  of  the  pot.  Weak 
liquid  manure  greatly  promotes  the  advance  of  the  plants,  and 
should  be  regularly  supplied  twice  or  thrice  a  week  during  the 
flowering  season.  After  this,  water  is  gradually  withheld  from 
them,  and  they  may  be  placed  in  the  open  air  to  ripen  their  wood. 

Among  the  more  hardy  or  half-hardy  plants  for  inside  bordos 
are  varieties  of  the  Chilean  Bptdei,  P.  maerostemma  (or  P. 
magellanica),  a  shrub  6  to  12  ft.  high  with  a  scarlet  calyx,  such 
as  P.  m.  globosa,  F.  m.  gracilis;  one  of  the  most  graceful  and 
hardy  of  these,  a  hybrid  F.  riccartoni,  was  raised  at  Riccarton, 
near  Edinburgh,  in  1830.  For  inside  culture  may  be  mentioned 
F.  boliviana  (Bolivia),  3  to  4  ft.  high,  with  rich  crimson  flowers 
with  a  trumpet-shaped  tube;  F.  corymbijlora  (Peru),  4  to  6  It. 
high,  with  scariet  flowers  nearly  3  in.  long  in  long  terminal 
clusters;  F.  fulgens  (Mexico),  4  to  6  ft.,  with  drooping  apical 
clusters  of  scarlet  flowers;  P.  microphylla  (Central  America), 
with  small  leaves  and  small  scarlet  funnel-shaped  flowers,  the 
petals  deep  red;  P.  proctimbMS  (New  Zealand),  a  pretty  little 
creeper,  the  smallflowers  of  which  are  succeeded  by  otoI  magenta- 
crimson  berries  which  remain  on  for  months;  and  P.  splendens 
(Mexico),  6  ft.  high,  with  very  showy  scarlet  and  green  flowers. 
But  these  cannot  compare  in  beauty  or  freedom  of  blossom  with 
the  numerous  varieties  raised  by  gardeners.  The  nectar  of 
fuchsia  flowers  has  been  shown  to  contain  nearly  78  %  of  cane 
sugar,  the  remainder  being  fruit  sugar.  The  berries  of  some 
fuchsias  are  subacid  or  sweet  and  edible.  From  certain  species 
a  dye  is  obtainable.  The  so-called  "  native  fuchsias  "  of  southern 
and  eastern  Australia  are  i^nts  of  the  genus  Correal  natural 
order  Rutaceae. 

FUGHSINE,  or  MAGENTA,  a  red  dyestuff  consisting  of  a  mixture 
of  the  hydrochlorides  or  acetates  of  pararosaniline  and  rosaniline. 
It  was  obtained  in  1856  by  J.  Natanson  (Ann.,  1856,  98,  p.  297) 
by  the  action  of  ethylene  chloride  on  aniline,  and  by  A.  W. 
Hofmann  in  1S58  from  aniline  and  carbon  tetrachloride.  It 
is  prepared  by  oxidizing  *'  aniline  for  red  "  (a  mixture  of  aniline 
and  ortho-and  para-toluidine)  with  arsenic  acid  (H.  Medlock, 
Dingkr's  Poly.  Jour.,  i860,  158,  p.  146);  by  heating  aniline 
for  red  with  nitrobenzene,  concentrated  hydrochloric  acid  and 
iron  (Coupler,  Ber.,  1873,  6,  p.  423) ;  or  by  condensing  formalde- 
hyde with  aniline  and  ortho-toluidine  and  oxidizing  the  mixture. 
It  forms  small  crystals,  showing  a  brilliant  green  reflex,  and  is 
soluble  in  water  and  alcohol  with  formation  oi  a  deep  red  solution. 
It  dyes  silk,  wool  and  leather  direct,  and  cotton  after  mordanting 
with  tannin  and  tartar  emetic  (see  Dyeing).   An  aqueous  solu- 


tion of  fuchsine  is  decolorized  on  the  addition  of  sulphurous 
add,  the  easily  soluble  fuchsine  sulphurous  add  being  formed. 
This  solution  is  frequently  used  as  a  test  reagent  for  the  detection 
of  aldehydes,  giving,  in  most  cases,  a  red  coloration  on  the 
addition  of  a  small  quantity  of  the  aldehyde. 

The  constitution  of  the  fuchsine  bases  (pararosaniline  and  ros- 
aniline) was  determined  by  E.  and  O.  Fischer  in  1878  {Ann.,  1878, 
194,  p.  242);  A.  W.  Hofmann  having  previously  shown  that  oxi- 
dation of  pure  aniline  alone  or  of  pure  toluidine  yielded  no  fuchsine, 
whilst  oxidation  of  a  mixture  of  aniline  and  para-toluidine  gave 
rise  to  the  fine  red  dyestuff  paia-fuchiine  (pararwai^iiie'  hydio- 
diloride) 

CH,-C.H|NH,-t-2CH^H,-H3O-H0-C(CH4NH,>,-H2H,O. 

Colour  base  (pararosaniline). 
HO  C(CH4NH,)rHa-Hrf>-|-(H,N  C,H4),C  :  ^4  :  NH.C1. 

Pararosaniline  hydrochloride. 
A.  Rosenstiehl  {Jahres.,  1860,  p.  693)  found  also  that  different  rc». 
anilines  were  obtained  accWiog  to  whether  ortho-  or  para-toluidine 
was  oxidized  with  aniline;  and  he  eave  the  name  rosaniline  to  the 
one  obtained  from  aniline  and  ortho-toluidine,  reserving  the  term 
pararosaniline  for  the  other.  E.  and  O.  Fischer  showed  that  these 
compounds  were  derivatives  of  triphenylmethane  and  tolyldi- 
phenylmethane  respectively.  PararotaniUne  was  reduced  to  the 
corresponding  leuco  compound  (paraleucaniUne),  from  which  by 
diazotization  and  boiling  with  alcohol,  the  parent  hydrocarbon  was 
obtained 

(H,N.C»H4)iC:CaH4:NH,a->HC(CH4NHrHa),-^HC(CJl4N^0 
Pararosaniline  hydrochloride.  iWaleucaniline. 

->HC(Cai,),. 
Triphenylmethane. 

The  reverse  series  of  operations  was  also  carried  out  by  the  Fischers, 
triphenylmethane  being  nitrated,  and  the  nitro  compound  then 
reduced  to  triamtnotriphenylmethane  or  paraleucaniUne,  which  on 
careful  oxidation  is  converted  into  the  dyestuff.  A  uraiiar  series  of 
reactions  was  carried  out  with  rosaniline,  which  was  shown  to  be 
the  corresponding  derivative  of  tolyldiphenylmethane. 

The  free  pararosaniline,  CigHuNiO,  and  rosaniline,  (^oHuNiO, 
may  be  obtained  by  predintating  solutions  of  their  salts  with  a 
caustic  alkali,  oolouriess  predpitates  bdng  obtained,  which  crystal- 
lize from  hot  water  in  the  form  of  needles  or  plates.  The  position 
of  the  amino  groups  in  pEuiaroaaniline  was  determined  by  the  work 
of  H.  Caro  and  C.  Graebe  {Ber.,  1878,  11,  p.  1318)  and  of  E.  and  O. 
Fischer  {Ber.,  t88o,  13,  p.  2204)  as  follows:  Nitrous  add  converts 
pararosaniline  into  aunn,  which  when  superheated  with  water  yields 
para-dioxybenzophenone.  As  the  hydroxyl  groups  in  aurin  corre- 
spond to  the  amino  groups  in  pararosaniline,  two  of  these  in  the  latter 
compound  must  be  in  tne  para  position.  The  third  is  also  in  the 
para  position;  for  if  benzaldenyde  be  condensed  with  aniline, 
condensation  occurs  in  the  para  position,  for  the  compound  formed 
may  be  converted  into  para-dioxybenzophenone, 
CH,CH0->CaiiCH(Crfl4NH«)i->CH,CH(CeH4OH), 

-^C0(CJl40H)i; 

but  if  para-nitrobenzaldchyde  be  used  in  the  above  reaction  and  the 
resuldng  nitro  compound  NOi*CeH4-CH(CeH4NH])]  be  reduced, 
then  pararosaniline  is  the  final  product,  and  consequently  the  third 
amino  ^up  occupies  the  para  posirion.  Many  derivatives  of  para- 
rosaniline and  rosaniline  are  known,  in  which  the  hydrogen  atoms  of 
the  amino  groups  are  replaced  by  alkyl  groups;  this  has  the  effect 
of  produdng  a  olue  or  violet  shade,  which  becomes  deeper  as  the 
number  of  groups  increases  (see  Dyeing). 

FUCINO.  LAGO  DI  [Lat.  Lacus  Fucinus],  a  lake  bed  of  the 
Abruzzi,  Italy,  in  the  province  of  Aquila,  2  m.  E.  of  the  town  of 
Avezzano.  The  lake  was  37  m.  in  circumference  and  65  ft.  deep. 
From  the  lack  of  an  outlet,  the  level  of  the  lake  was  subject  to 
great  variations,  often  frauf^t  with  disastrous  consequents. 
As  early  as  A.D..  53  the  emperor  Claudius,  realizing  a  project  of 
Julius  Caesar,  constructed  a  tuimd  3^  m.  long,  with  40  shafts  at 
intervals,  by  which  the  surplus  waters  found  an  outlet  to  the 
Liris  (or  Garigliano).  No  less  than  30,000  workmen  were  em- 
ployed for  eleven  years  in  driving  this  tunneL  In  the  following 
rdgn  the  tunnel  was  allowed  to  fall  into  disrepair,  but  was 
repaired  by  Trajan.  When,  however,  it  finally  went  out  of  use  is 
uncert^n.  The  various  attempts  made  to  reopen  it  from  1 240 
onwards  were  unsuccessful.  By  185a  the  lake  had  gradually 
risen  until  it  was  30  ft.  above  its  original  level,  and  had  become  a 
source  of  danger  to  the  surrounding  countcyside.  A  company 
undertook  to  drain  it  on  ctmdition  of  becoming  proprietors  of  the 
site  when  dry;  in  1854,  however,  the  rights  and  privileges  were 
purchased  by  Prince  Giulio  Torionia  (dv  1886),  the  great  Roman 
banker,  who  carried  on  the  work  at  his  own  expense  until,  in  1876, 
the  lake  was  finally  drained  at  the  ooSt  of  some  £{4^00,000.  Thie 
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ledaimed  area  is  xa)  m.  long,  7  m.  broacU  and  is  cultivated  by 
families  from  the  Toilonia  estates.  The  outlet  by  which  it  was 
drained  is  4  m.  long  and  24  sq.  yds.  in  section. 

See  A.  Brisse  and  L.  de  Rotron,  Le  Dcssichement  du  lac  Fucin, 
exScuii  par  S.  E.  le  Prince  A.  Torlonia  (Rome,  1876).        (T.  As.) 

FUEL  (O.  Fr.  feuaile,  popular  Lat.  focalia,  from  focus,  hearth, 
fire),  a  term  applicable  to  all  substances  that  can  be  usefully 
employed  for  the  production  of  heat  by  combustion.  Any 
element  or  combination  of  elements  susceptible  of  oxidation  may 
4mder  ^propriate  conditions  be  made  to  bum;  but  <iBly  those 
that  ignite  at  a  moderate  initial  temperature  and  bum  vith  com- 
parative rapidity,  and,  what  is  practically  of  more  importance, 
are  obtainable  in  quantity  at  moderate  prices,  can  fairly  be 
regarded  as  fuels.  The  elementary  substances  that  can  be  so 
classed  are  primarily  hydrogen,  carbon  and  sulphur,  while  others 
finding  more  special  applications  are  silicon,  phosphorus,  and  the 
more  readily  oxidizable  metals,  such  as  iron,  manganese,  alu- 
miniuffi  and  magnesium.  .  More  important,  however,  than  the 
elements  are  the  carbohydrates  or  compounds  of  carbon,  oxygen 
and  hydrogen,  which  form  the  bulk  of  the  natural  fuels,  wood, 
peat  and  coal,  as  well  as  of  their  liquid  and  gaseous  derivatives- 
coal-gas,  coal-tar,  pitch,  oil,  &c.,  which  have  high  values  as  fueL 
Caibtm  in  the  dementaiy  form  has  its  neamt  representative  in 
the  carbonized  fuels,  charcoal  from  wood  and  co3k  trom  coal. 

Solid  Fuels. 

Wood  may  be  considered  as  having  the  following  average 
composition  when  in  the  air-diied  state:  Carbon,  39-6;  hydro- 
Wood  34-8;  ash,  i-o;  water,  20%. 

When  it  is  freshly  felled,  the  water  may  be  from  18  to 
50% .  Air-dried  or  even  green  wood  ignites  readily  when  a  con- 
siderable surface  is  ej^Ktsed  to  the  kindling  flame,  but  in  large 
maraes  with  regular  or  smooth  surfaces  it  is  often  difficult  to  get 
it  to  bi^  When  previously  torrefied  tut  scorched  by  heatmg  to 
a  temperature  <rf  about  300*,  at  which  mcipient  chairing  is  set  up, 
it  is  exceedingly  inflammable.  The  ends  of  imperfectly  charred 
boughs  from  the  charcoal  heaps  in  this  condition  are  used  in  Paris 
and  other  large  towns  in  France  for  kindling  purposes,  under  the 
name  of  fumerons.  The  inflammability,  however,  varies  with 
the  density,— the  so-called  hard  woods,  oak,  beech  and  maple, 
taking  fire  less  readily  than  the  softer,  and,  more  especially, 
the  coniferous  varieties  rich  in  resin.  The  calorific  power  of 
absolutely  dry  woods  may  as  an  average  be  taken  at  about  4000 
units,  and  when  air-dried,  i.e.  containing  25%  of  water,  at  3800 
to  3000  units.  Their  evaporative  values,  i.e.  the  quantities  of 
water  evaporated  by  unit  weight,  are  3-68  and  4-44. 

Wood  being  essentially  a  flamuig  fuel  is  admuabj^  adapted  for 
use  with  heat-receiving  surfaces  ot  large -extent,  such  as  loco- 
motive and  marine  boilers,  and  is  also  very  dean  in  use.  The 
absence  of  all  cohesion  in  the  cinders  or  unbumt  carbonized 
residue  causes  a  large  amount  of  ignited  particles  to  be  projected 
from  the  chimney,  when  a  rapid  draught  is  used,  unless  special 
spark-catchers  of  wire  gauze  or  some  anal<^us  contrivance  are 
used.  When  burnt  in  open  fireplaces  the  volatile  products  given 
off  in  the  apartment  on  the  first  heating  have  an  acrid  pepetrat- 
ing  odour,  which  is,  however,  very  generally  considered  to  be 
agreeable.  Owing  to  the  lai^e  amount  of  water  present,  no  very 
high  temperatures  can  be  obtained  by  the  direct  combustion  of 
wood,  and  to  produce  these  for  metallurgical  purposes  it  is 
necessaiy  to  convert  it  previously  either  into  charcoal  or  into 
inflammable  gas. 

Peat  includes  a  great  number  of  substances  of  very  unequal 
fuel  value,  the  most  recently  formed  spongy  light  brown  ^d 
approximating  in  composition  to  wood,  while  the 
dense  pitchy  brown  compact  substance,  obtained  from 
the  bottom  of  bogs  of  ancient  formation,  may  be  compared  with 
lignite  or  even  in  some  instances  with  coal.  Unlike  wood,  how- 
ever, it  contains  incombustible  matter  in  variable  but  large 
quantity,  from  5  to  15%  or  even  more.  Much  of  this,  when  the 
amount  is  large,  is  often  due  to  sand  mechanically  intermixed; 
when  air-dried  the  pr<H>ortion  <rf  water  is  from  8  to  3o%.  When 
these  constituents  are  deducted  the  average  composition  may 
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be  stated  to  be — carbon,  53  to  66;  hydrogen,  4-7  to  7-4;  oxygen, 
38  to  39;  and  nitrogen,  1-5  to  3%.  Average  air-dried  peat  may 
be  taken  as  having  a  calorific  value  of  3000  to  3500  units,  and  when 
dried  at  100°  C,  and  with  a  minimum  of  ash  (4  to  5%),  at  about 
5200  units,  or  from  a  quarter  to  one-third  more  than  that  of  an 
equal  wei^t  of  wood.  The  lighter  and  more  spongy  varieties  of 
peat  when  air-dried  are  exceedingly  inflammat^e,  firing  at  a 
temperature  of  300"  C. ;  the  denser  pulpy  kinds  ignite  less  readily 
whoi  in  the  natural  state,  and  often  require  a  still  higher  tempera- 
ture when  prepared  by  pulping  and  compression  or  partial 
carbonization.  Most  kinds  bum  with  a  red  smoky  flame,  develop- 
ing a  very  strong  odour,  which,  however,  has  its  admirers  in  the 
same  way  that  wood  smoke  has.  This  arises  from  the  destructive 
distillation  of  imperfectly  carbonized  organic  matter.  The  ash, 
like  that  of  wood,  is  light  and  powdery,  ex(^t  when  much  sand 
is  present,  when  it  is  of  a  denser  character. 

Peat  is  principally  foimd  in  high  latitudes,  on  exposed  high 
tablelands  and  treeless  areas  in  more  temperate  climates,  and 
in  the  valleys  of  slow-flowing  rivers, — as  in  Ireland,  the  west  of 
Scotland,  the  tableland  of  Bavaria,  the  North  German  plain, 
and  parts  of  the  valleys  of  the  Sonune,  Oise  and  a  few  -other 
rivers  in  aorthem  France.  A  principal  objection  to  its  use  is  its 
extreme  bulk,  which  for  equal  evaporative  effect  is  from  8  to  18 
times  that  of  ooaL  Various  methods  have  been  proposed,  and 
adopted  more  or  less  suaxssfuUy,  for  the  purpose  of  increasing 
the  density  of  raw  peat  by  compression,  either  with  or  without 
pulping;  the  latter  process  gives  the  heaviest  products,  but  the 
improvement  is  scarcely  sufficient  to  compensate  for  the  cost. 

Lignite  or  brown  ccal  is  of  intermediate  character  between 
peat  and  coal  proper.  The  best  kinds  are  undtstinguishable  in 
quality  from  free-burning  coals,  and  the  lowest  earthy  , 
kinds  are  not  equal  to  average  peat.  When  freshly 
raised,  the  {oopOTtion  of  water  may  be  bona  45  to  50%  and 
even  more,  which  is  reduced  trom  28  to  30%  by  exposure  to 
dry  air.  Most  varieties,  however,  iriien  fully  diud,  break  up 
into  powder,  winch  consideraUy  diminishes  their  utility  as  fuel, 
as  they  cannot  be  consc^dated  by  coking.  Lignite  dust  may, 
however,  be  compacted  into  serviceable  blocks  for  burning,  by 
pressure  in  machines  similar  to  those,  used  for  brick-making, 
either  in  the  wet  state  as  raised  from  the  mines  or  when  kiln- 
dried  at  200**  C.  This  method  was  adopted  to  a  very  large  extent 
in  Prussian  Saxony.  The  calorific  value  varies  between  3500 
and  500Q  units,  and  the  evaporative  factor  from  3*  16  when  freshly 
raised  to  5*84  for  the  best  kinds  of  lignite  whcai  perfectly  dried. 

Of  the  other  natural  fuels,  ^>art  from  coal  {q.v.),  the  most 
important  is  so-called  vegetable  refuse,  such  as  cotton  stalks, 
brushwood,  straw,  and  the  woody  residue  of  sugar-cane 
after  the  extraction  of  the  saccharine  juice  knomk  as 
m^asse  or  cane  trash.   These  are  extensively  used  in  t^jg, 
countries  where  wood  and  coal  are  scarce,  usually  for 
providing  steam  in  the  manufactures  where  they  arise,  e.g. 
straw  for  thrashing,  cotton  stalks  for  ploughing,  irrigating,  or 
working  presses,  and  cane  trash  for  boiling  down  sugar  or  driving 
the  cane  mill.    According  to  J.  Head  (Proc.  Inst,  of  Civil  En- 
gineo'S,  vol.  xlviii.  p.  75),  the  evaporative  values  of  i  lb  of  these 
different  articles  when  burnt  in  a  tubular  boiler  are — coal,  8  tb ; 
dry  peat,  4  tb;  dry  wood,  3-58- 3'53  lb;  cotton  stalks  or 
megasse,  3*3-3-7  lb;  straw,  a*46-3'3D  &>.     Owing  to .  the 
siliceous  nature  of  the  ash  of  sraw,  it  is  desirable  to  have  a 
means  of  clearing  the  grate  bars  from  slags  and  clinkers  at  short 
intervals,  and  to  use  a  steam  jet  to  clear  the  tubes  from  similar 
deposits. 

The  common  fuel  of  India  and  Egypt  is  derived  from  the 
dung  of  camels  and  oxen,  moulded  into  thin  cakes,  and  dried 
in  the  sun.  It  has  a  very  low  heating  power,  and  in  burning 
gives  off  acrid  ammoniacal  smoke  and  vapour. 

Somewhat  similar  are  the  tan  cakes  made  from  spent  tanners' 
baric.,  which  are  used  to  some  extent  in  eastern  France  and  in 
Germany.  They  are  made  by  moulding  the  spent  bark  into  cakes, 
which  are  then  dowfy  dried  by  exposure  to  the  air.  Their  effect 
is  about  equivalent  to  80  and  30%  of  equal  weights  of  wood  and 
coal  req>ectively. 
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Su^hur,  pho^dMwua  and  silicon,  the  oUter  pnndpal  con>- 
bustible  ekments,  are  only  of  Jimited  i4vUcation  as  ludb.  The 
fint  is  used  in  the  liquidatkm  of  sulphur-bearing  roda.  Theore 
is  piled  into  laige  heaps,  which  ate  ignited  at  the  bottom,  a 
certain  proportion,  from  one^ourth  to  one-third,  of  tlbe  8ul[^ur 
content  being  sacrificed,  in  order  to  raise  the  mass  to  a  sufficient 
temperature  to  allow  the  remainder  to  melt  and 
ran  down  to  the  collecting  basin.  Another  applica- 
tion is  in  the  so-called  "  pyritic  smelting,"  where 
ores  of  copper  ig.v.)  containing  iron  pyrites,  FeSa, 
am  amdted  with  appropriate  fluxes  in  a  hot  blast, 
without  pceliminaiy  roasting,  the  sulphur  and  iron 
ol  the  i^tea  giving  sufficient  heat  by  oxidation  to 
liquefy  both  slag  and  metaL  FluM{^ntiB,  which  is 
of  value  from  its  iow  igniting  pdnt,  lecuves  its  only 
application  in  the  manufacture  o£  iudfer  matdws^ 
The  hi^  temperature  produced  by  burning  phosphorus  is  in 
port  due  to  the  product  oi  combustion  (phosphoric  add)  being 
stMd,  and  therefore  there  is  less  heat  absorbed  than  would  be  tha 
case  with  a  gaseous  jooduct.  The  same  effect  is  observed  io  a 
still  more  striking  manner  with  silicon,  which  in  the  only  special 
case  of  its  application  to  the  production  of  heat,  namely,  in  the 
Bessemer  prooeas  of  steel-making,  gives  rise  to  an  enormous 
inoeaae  of  temperature  in  the  m^al,  suffidcot  indeed  to  keep 
the  iron  melted.  The  absolute  calorific  value  of  silicon  is  lower 
than  that  of  carbon,  but  the  product  of  oombuation  Cnlica) 
bong  nonrvcdatile  at  all  furnace  tempcntures,  the  wboJe  (k 
the  heat  developed  is  available  for  heating  the  molten  iron, 
instead  of  a  considerable  part  being  consumed  in  the  wodt  of 
volatiliaation,  as  is  the  case  with,  carbonic  oxide,  wludi  bums 
to  waste  in  the  air. 

Assay  and  Valitation  of  Carbonactous  Fitds, — ^The  utility  or  value 
of  a  fuel  depends  upon  two  principal  factors,  namely^  its  calorific 
power  and  its  calorific  taten«ty  or  pyrometnc  effect,  that 
IS,  the  sendble  temperature  of  the  inwfucts  of  combustion. 
The  finrt  of  tSiese  iscMistant  for  any  p^icular  product  of 
combustkm  independently  of  the  method  by  which  the  bumiiq:  ii 
effected,  whether  by  oi^gen,  air  or  a  reduable  metallic  oxide.  It 
is  most  conveniently  determined  in  the  laboratory  by  measuring 
the  heat  evolved  dunng  the  combustion  of  a  given  weight  of  the  fueL 
The  method  of  Lewis  Thompson  is  one  <rf  the  most  useful.  The 
calMrimeter  consists  of  a  cof^ier  cylinder  in  which  a  we^hed  quantity 
of  coal  intimately  mixed  with  10-12  parts  of  a  mixture  of  3  parts 
of  potasnum  chlorate  and  i  of  potassium  nitrate  is  deflagrated 
under  a  copper  case  like  a  diving-bell,  placed  at  the  bottom  of  a  deep 

flass  tar  filled  with  a  known  weight  01  water.  The  mixture  is  fired 
y  a  fuse  of  lamp-cotton  previously  soaked  in  a  nitre  solution  and 
dried.  The  gases  produced  by  the  combustion  rising  through  the 
water  are  cooled,  with  a  corresponding  increase  of  temperature  in 
the  latter,  so  that  the  difference  between  the  temperature  observed 
before  and  after  the  experiment  measures  the  heat  evolved.  The 
instrument  is  so  constructed  that  30  grains  (2  grammes)  of  coal  are 
burnt  in  39,010  grains  of  water,  or  m  the  proportion  of  1  to  937, 
these  numbers  being  selected  that  the  obseived  rise  of  temperature 
in  Fahrmheit  d^rees  corresponds  to  the  required  evaporative  value 
in  pounds,  subject  only  to  a  correction  for  the  amount  of  heat 
absorbed  1^  the  mass  of  the  instrument,  for  which  a  special  coefficient 
is  required  and  must  be  experimentally  determined.  The  ordinary 
bomb  calorimeter  is  also  used.  An  a^iroximate  method  is  based 
upon  the  reduction  of  lead  oxide  by  the  carbon  and  hydrocen  of  the 
coal,  the  amount  of  lead  reduced  affording  a  measure  of  the  oxygen 
expended,  whence  the  heating  power  may  be  calculated,  i  part  of 
pure  carbon  being  capable  of  producing  34^  times  its  weight  of  lead. 
The  opemtion  is  penormed  by  mixing  the  weighed  sample  with  a 
lane  excess  of  litharge  in  a  crucible,  and  expoeinc  it  to  a  bright 
red  heat  for  a  short  time.  After  cooling,  the  crucible  is  broken  and 
the  reduced  button  of  lead  is  cleaned  and  weighed.  The  results 
obtained  by  this  method  are  less  accurate  with  coals  containing 
much  disposable  hydrogen  and  iron  pyrites  than  with  those  apprcHii- 
mating  to  anthracite,  as  the  heat  equivalent  of  the  hydrogen  in 
excess  of  that  required  to  form  water  with  the  oxygen  of  the  coal 
is  calculated  as  carbon,  while  it  is  r^ly  about  four  times  as  great. 
Sulphur  in  iron  pyrites  also  acts  as  a  reducing  agent  upon  litharge, 
and  increases  the  apparent  effect  in  a  umilar  manner. 

The  evaporative  power  of  a  coal  found  by  the  above  methods, 
and  also  by  calculating  the  separate  calorinc  factors  of  the  com- 
ponents as  determined  by  the  chemical  analysis,  is  always  consider- 
ably above  that  obtained  by  actual  combustion  under  a  steam  boiler, 
as  in  the  latter  case  numerous  sources  of  loss,  such  as  imperfect 
combustion  vl  gases,  loss  of  unbumt  coal  in  cinders,  &c.,  come  into 
play,  which  cannot  be  allowed  for  in  laboratory  exparimenta.  It  in 
usual,  therefoK.  to  determine  the  value  of  a  cwl  by  the  combustion 


of  a  weighed  quantity  in  the  furnace  of  a  boiler,  and  measurii^  the 

amount  of  water  evapotated  by  the  heat  dev^ped. 

In  a  research  upon  the  heating  power  and  other  properties  of  coal 
for  naval  use,  carried  out  by  the  German  admiralty,  the  results 
tabulated  below  were  obtained  with  coals  form  different  loc^ttes. 

The^  heats  of  combustion  of  elements  and  rompounds  will  be 
found  in  most  of  the  laiger  works  on  phyncal  and  chemical  constants ; 


WestphaHan  gas  coals  . 
Do.  bituminous  coals 
Do.  dry  coals 
Milesian  coals  . 
Welsh  steam  coals 
Newcastle  coals 


Slag  left 
in  Grate. 

Ashes  in 
Ashpit. 

Soot  in 
Flues. 

0-33-6-42 

2-83-  6  S3 

o-32-o-4i6 

0'98-9'io 

1-97-  9  03 

0-24-O-88 

I-93-5-70 

4-37-10.63 

o-24-0'48 

0-92-1 -30 

3-15^  3-50 

0-24-o<3O 

I  •20-4*07 

4-07 

0>33 

1.9a 

a-57 

0-35 

Water  eva- 
porated by 
I  lb  of  Coal 


6-  60-7-45  tt» 

7-  30-8-66 

703-8-51 

6-  73-7*10 

8-  41 

7-  88 


a  convenient  series  is  given  in  the  .AwMUtrc  dn  Bunau  ies  Lmplmdes, 
appearing  in  ahemate  years.  The  following  figures  for  the  pnncqiBi 
fuel  elements  are  taken  from  the  issue  for  1906;  they  are  expmaed 
in  gramme  "  calmies  "  or  heat  units,  i^;nifying  the  weight  of  water 
in  grammes  that  can  be  raised  I'C,  in  temperature  by  the  combustkm 
of  I  gramme  of  the  substance,  wheo  it  Is  oxidised  to  the  conditioa 
shown  in  the  second  column: 


Element. 

Product  of  Combustion. 

Calories. 

Hydrogen  . 

Carbon — 
Diamond 

Amorphous  . 
Silicon — 

Amorphmis  . 

Crystalliaed  .  . 
Phouhorus     .  . 
Sulphur 

S  Water,  H<0,  condensed  to  liquid 
}         „       as  vapour 

Carbon  dioxide.  COi  . 

t>         tt        .      •      •  . 

Silicon  dioxide,  SiOt  . 

II         II            ■     .  . 
Phosphoric  pentoxide^  P|0| 
Sulphur  dioxide,  SOi,  gaseous  . 

34.500 
39.650 

7,868 
7.900 
8,133 

6414 
6,570 
S.958 
a.  165 

The  results  may  also  be  expressed  In  terms  <A  the  atomic  equivalent 
of  the  combustible  by  multiplying  the  above  values  by  the  atomic 
weight  of  the  substance,  12  for  carbon,  28  for  silicon,  &c. 

In  all  fttds  containing  hydrogen  the  calorific  value  as  found  by 
the  calorimeter  is  higher  than  that  obtainable  under  -notidag  oon- 
dirions  by  an  amount  equal  to  the  latent  heat  of  volatilisation  of 
water  which  reappears  as  heat  when  the  vapour  is  condensed, 
though  under  ordinary  conditions  of  use  the  vapour  passes  away  nn- 
condensed.  This  gives  rise  to  the  disrinction  of  higher  and  lower 
calorific  values  for  such  substances,  the  latter  being  those  genendly 
used  in  practice.  The  diffefences  for  the  more  important  compound 
gaseous  fuds  are  as  f(dlows^— 

Calorific  Value. 
Higher.  Lower. 
Acetylene,  CtH|  ....  11,920  11,500 
Ethylene,  C1H4  ....  11,880  II,I30 
Methane,  CH4  ....  13.240  11,910 
Carbon  monoxide,  CO  2,440  ^,440 

The  calorific  intensity  or  pyrometnc  effect  of  any  particular  fuel 
depends  upon  so  many  variable  elements  that  it  cannot  be  deter- 
mined except  by  actual  experiment.  The  older  method 
was  to  multiply  the  weight  of  the  jmxlucts  of  combustion  S^HSL 
by  their  speafic  neats,-but  this  gave  untrustwtxthy  """v' 
results  as  a  rule,  on  account  of  two  circumstances— the  great  increase 
in  specific  heat  at  high_  temperatures  in  compound  gases  such  as 
water  and  carbon  dioxide,  and  their  instability  when  heated  to 
1800°  or  2000°.  At  such  temperatures  dissociation  to  a  notable 
extent  takes  place,  especially  with  the  latter  subsunce,  which  is  also 
readily  reduced  to  carbon  monoxide  wh«i  brought  in  contact  with 
carbon  at  a  red  heat— a  change  which  is  attended  with  a  large 
heat  absorption.  Thb  effect  is  higher  with  soft  lands  of  carbon, 
such  as  charcoal  or  soft  coke,  than  with  dense  coke,  gas  retort 
carbon  or  graphite.  These  latter  substances,  therefore,  are  used 
when  an  intense  local  heat  is  required,  as  for  example,  in  the  Deville 
furnace,  to  which  air  is  supplied  under  pressure.  Such  a  method  is, 
however,  only  of  very  special  application,  the  ordinary  method  being 
to  supply  air  to  the  fite  in  excess  of  that  required  to  burn  the  fud 
to  prevent  the  reduction  of  the  carbon  dioxide.  The  volume  of 
flame,  however,  is  increased  by  inert  gas,  and  there  is  a  proportionate 
diminution  of  the  heating  effect.  Under  the  most  favourable  con- 
ditions, when  the  air  employed  has  been  previously  raised  to  a  high 
temperature  and  pressure,  tne  highest  attainable  name  temperature 
from  carbonaceous  fuel  seems  to  be  about  2ioo''-2300**  C. ;  this  is 
realized  in  the  brigbt  spots  or  "  eyes  "of  the  tuyeres  of  blastfurnaces. 

Very  much  higher  temperatures  may  be  reached  wh«i  die  products 
of  combustion  are  not  volatile,  and  the  op^tion  can  be  effected 
by  using  the  fuel  and  oxidizing  agent  In  the  proportions  exactly 
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required  for  perfect  combustioa  and  intimately  mixed.  These 
conditions  are  met  in  the  "  Thermit "  process  of  Goldschmidt, 
where  findy  divided  aluminium  is  osidiRd  by  the  (»ude  of  some 
similar  metal,  such  as  iron,  manganese  or  chromium,  the  reaction 
being  started  by  a  primer  of  magnesium  and  barium  peroxide. 
The  reaction  is  so  rapidly  effected  that  there  is  an  enormous  rise  in 
temperature,  estimated  to  be  5400*  F.  (3000°  C),  which  is  sufficient 
to  melt  the  most  refractory  metals,  such  as  chromium.  The  alae 
consists  of  alumina  which  crystallizes  in  the  forms  of  corundum  and 
ruby,  and  is  utilized  as  an  abrasive  under  the  name  of  corubin. 

The  chemical  examination  includes  the  determination  of  (i) 
moisture,  (3)  ash,  (3)  coke,  (4)  volatile  matter,  (5)  fixed  carbon  in 
coke,  (6)  sulphur,  (7)  chlorine,  (8)  phosphorus.  Moisture  is  deter- 
mined by  noting  the  loss  in  weight  when  a  sample  is  heated  at  loo** 
for  about  one  hour.  The  ash  is  determined  by  heatine  a  sample 
in  a  muffle  furnace  until  all  the  combustible  matter  has  been  burnt 
off.  The  ash,  which  generally  contains  silica,  oxides  of  the  alkaline 
earths,  ferric  oxide  (\Miich  gives  the  a  red  colour),  sulphur,  &c., 
is  analywd  by  the  ordinary  gravimetric  methods.  Hie  detcsmination 
of  colre  is  very  important  on  account  of  the  concluwms  concerning 
the  nature  of  the  coal  which  it  permits  to  be  drawn.  A  sample  la 
finely  powdered  and  fdaced  in  a  covered  porcelain  crucible,  which 
is  surrounded  by  an  outer  one,  the  space  between  them  being  packed 
with  small  coke.  The  crucibles  are  heated  in  a  wind  furnace  for 
I  to  hours,  then  allowed  to  cool,  the  inner  crucible  removed, 
and  the  colce  weighed.  The  coke  may  be  (i)  pulverulent,  (3} 
slightly  fritted,  (3)  spon^  and  swelled,  (4)  compact.  Pulverulent 
cokes  indicate  a  aoa-K:akiiig  bituminous  ccm,  rich  in  oxygen  if  the 
amount  be  below  60%,  but  if  the  amount  be  very  much  less  it 
generally  indicates  a  lignite;  if  the  amount  be  above  80%  it  indi- 
cates an  anthracite  containing;  little  oxygen  or  hydrogen.  A  fritted 
coke  indicates  a  slightly  coking  coal,  while  the  spongy  appearance 
points  to  a,  highly  coldng  coal  which  has  been  partly  fused  in  the 
furnace.  A  compact  colce  is  yielded  by  good  coldng  coals,  and  is 
usually  large  in  amount.  The  volatile  matters  are  determineid  as  the 
loss  of  weight  on  coking  less  the  amount  of  moisture.  The  "  fixed 
carbon  "  is  the  carbon  retained  in  the  coke,  which  contains  in  addition 
the  ash  already  determined.  The  fixed  carbon  is  therefore  the  differ- 
ence between  the  coke  and  the  ash,  and  may  be  determined  from 
these  figures;  or  it  may  be  determined  directly  by  burning  off  the 
coke  in  a  muffle  and  noting  the  loss  in  wei^t.   Sulphur  m^y  be 

Ent  as  (i)  organic  sulphur,  (3)  as  iron  pyrites  or  other  sulphides, 
B  the  eulphates  of  calcium,  aluminium  and  other  mebus;  but 
imount  is^nerally  so  small  that  only  the  total  sulphur  is 
determined.  This  is  ^ected  by  heating  a  mixture  ol  toe  fuel 
with  lime  and  sodium  carbonate  in  a  porcelain  dish  to  redness  in  a 
muffle  until  all  the  carbonaceous  matter  has  been  burnt  off.  The 
residue,  which,  contains  the  sulphur  as  calcium  sulphate,  is  ttans- 
ferred  to  a  bmker  oiMitaiiung  water  to  which  a  titue  bromine  has 
boen  added.  Hydrochloric  acid  is  carefully  added,  the  liquid 
filtered  and  the  re^ue  washed.  To  the  filtrate  ammonia  is  added, 
and  then  barium  chloride,  which  preci{Htates  the  sulphur  as  barium 
sulphate.  Sulphur  existing  in  the  form  of  sulphates  may  be  removed 
by  washing  a  sample  with  tpoiling  water  and  determining  the  sulphuric 
add  in  the  solution.  The  washed  sample  is  then  fus«l  in  the  usual 
way  to  determine  the  proportion  of  sulphur  exisrii^  as  iron  pyrites. 
The  distinction  between  sulphur  present  as  sulphate  and  sulphide 
is  of  importance  in  the  examination  of  coals  intended  for  iron 
smelting,  as  the  sulphates  of  the  earthy  metals  are  reduced  by  the 
gases  of  the  furnace  to  sulphides,  which  pass  into  the  sl^  without 
affecting  the  quality  of  the  iron  produced,  while  the  sulphur  of  the 
metallic  sulphides  in  the  ash  acts  prejudicially  upon  the  metal. 
Coals  for  gas-making  should  contain  little  sulphur,  as  the  gases 
produced  in  the  conibustion  are  noxious  and  have  very  corrosive 
praperties.  Chlorine  is  rarely  determined,  but  when  present  in 
quantity  it  corrodes  copper  and  brass  boiler  tubes,  mth  which  conse- 

3uentl^  chlorine-beanng  coals  cannot  be  used.  The  element  is 
etermined  by  fusing  with  soda  lime  in  a  muffle,  dissolving  theresidue 
in  water  and  precipitating  with  silver  nitrate.  Phosphorus  is 
determined  in  the  ash  by  fusing  it  with  a  mixture  of  sodium  and 
potassium  carbonates,  extracting  the  residue  with  hydrochloric  acid, 
and  twice  evaporating  to  dryness  with  the  same  acid.  The  residue 
is  dissolved  in  liydroc£loric  add.  a  few  drops  of  ferric  chloride  added, 
and  then  ammonia  in  excess.  The  precipitate  of  ferric  phoq>hate 
is  then  treated  as  in  the  ordinary  estimation  of  phosphates.  If  it  be 
necessary  todetermine  the  absolute  amount  of  carbon  and  hydrogen  in 
a  fuel,  the  dried  sample  is  treated  with  copper  oxide  as  in  the  ordinary 
estimation  of  these  elements  in  or^ntc  compounds.  (H.  B.) 

Liquid  Fud. 

Vegetable  oil  is  not  used  for  fuel  except  for  laboratory  pur- 
poses, partly  because  its  constituent  parts  are  less  adaptable 
for  combustion  under  the  conditions  necessary  for  steam-raising, 
but  chiefly  because  of  the  commercial  difficulty  of  produdng  it 
with  suffident  economy  to  compete  with  mineral  fuel  either  solid 
or  liquid. 

The  use  of  petroleum  as  fuel  had  long  been  recognized  as  a 
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sdentific  possibility,  and  some  attempts  had  bfien  made  to  adopt 
it  in  practice  upon  a  commercial  scale,  bat  the  insufficiency, 
and  still  more  the  irregularity,  ttf  the  suf^ilies  prevented  it  fnmi 
coming  into  practical  use  to  any  impwtant  extent  untU  about 
1898,  when  discoveries  of  oil  spedally  adapted  by  cbonical 
composition  for  fuel  purposes  changed  the  aspect  of  the  situation. 
These  discoveries  of  spedal  oil  were  made  first  in  Borneo  and 
later  in  Texas,  and  experience  in  treating  the  oils  from  both- 
localities  has  shown  that  while  not  less  adapted  to  produce- 
kerosene  or  illuminating  oil,  they  axe  better  adapted  to  produce 
fuel  oil  than  dtfaer  the  Russian  or  the  Pennsylvanian  products. 
Texas  oil  did  not  hold  its  place  in  the  market  for  long,  because 
the  influx  of  water  into  the  Wells  lowered  their  yield,  but  dis- 
coveries of  fuel  oil  in  Mexico  have  come  later  and  will  he^  to 
maintain  the  balance  of  the  world's  suj^y,  althou^  this  is  still 
a  mere  fraction  of  the  assured  supply  of  coaL 

With  regard  to  the  diemical  properties  of  petroleum,  it  is  not 
necessary  to  say  more  in  the  fwesent  place  than  that  the  lighter 
and  more  volatile  constituents,  known  commerdally  as  naphtha 
and  benzene,  must  be  removed  by  distillation  in  order  to  leave 
a  residue  composed  prindpally  of  hydrocarbons  which,  while 
containing  the  necessary  carbon  for  combustion,  shall  be  suffi- 
dentty  free  irom  volatile  qualities  to  avoid  premature  ignition 
and  consequent  danger  of  explosion.  Attempts  have  been  made 
to  use  crude  oil  for  fuel  purposes,  and  these  have  had  some 
success  in  the  neighbourhood  of  the  oil  wells  and  under  boilors. 
of  unusually  good  ventilation  both  as  r^ards  th^  chimneys 
and  the  surroundings  of  thdr  stfdcehi^;  but  for  reasons  both 
of  commme  and  of  safety  it  is  not  desirable  to  use  crude  oil 
where  some  distillation  is  possible.  The  more  complete  the 
process  of  distillation,  and  the  consequent  removal  of  the  volatile 
constituents,  the  higher  the  flash-point,  and  the  more  turgid 
and  viscous  is  the  fuel  resulting;  and  if  the  process  is  carried  to 
an  extreme,  the  residue  or  fuel  becomes  difficult  to  ignite  by  the 
ordinary  process  of  spraying  or  atomizing  mechanically  at  the 
moment  immediately  preceding  combustion.  The  pn^rtiona 
which  have  been  found  to  worit  effidentiy  in  practice  are  as 
follows:— 

Carboa   88  00  % 

Hydrogen  10-75  % 

Oxygen    ....       ■     i-ag  % 

Total  .       .  100 

The  standards  of  safety  for  liquid  fuel  as  determined  by 
flash^Mint  are  not  yet  finally  settled,  and  are  changing  from  time 
to  time.  The  British  admiralty  require  a  flash-point  of  270**  F., 
and  to  this  high  standard,  and  the  consequent  viscosity  of  the 
fud  used  by  vessds  in  the  British,  fleet,  may  partly  be  attributed 
the  low  rate  of  combustion  that  was  at  first  found  possible  in 
them.  The  German  admiralty  have  fixed  a  flash-point  of  187*  F., 
and  have  used  oil  of  this  standard  with  perfect  safety,  and  at  the 
same  time  with  much  higher  measure  of  evaporative  duty  than 
has  been  attained  in  British  war-vessels.  In  the  British  mer- 
cantile marine  Lloyd's  R^jster  has  permitted  fud  with  a  flash- 
point as  low  as  1 50°  F.  as  a  minimum,  and  no  harm  has  resulted. 
The  British  Board  of  Trade,  the  department  of  the  government 
whidi  controls  the  safety  of  passenger  v«sels,  has  fixed  a  higher 
standard  upon  the  basis  of  a  minimum  of  iZ^,  ,  In  the  case  of 
locomotives  the  flash-point  as  a  standard  of  safety  is  of  less 
importance  than  in  the  case  of  stationary  or  marine  boilers, 
because  the  storage  is  more  open,  and  the  ventilation,  both  of  the 
storage  tanks  and  the  boilers  during  combustion,  much  more 
perfect  than  in  any  other  class  of  steam-boilers. 

The  process  of  refining  by  distillation  is  also  necessary  to 
reduce  two  impurities  which  greatiy  retard  storage  and  com- 
bustion, i.e.  water  and  siilphur.  Water  is  found  in  all  crude 
petroleum  as  it  issues  from  the  wells,  and  sulphur  exists  in 
important  quantities  in  oil  from  the  Texas  wells.  Its  removal 
was  at  first  found  very  expensive,  but  there  no  longer  exists 
difficulty  in  this  respect,  and  large  quantities  of  petroleum  fuel 
practicdly  free  from  sulphur  are  now  regulariy  exported  from 
Texas  to  New  York  and  to  Europe. 
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Water  mixed  with  fuel  is  in  intimate  mecfaanical  relation,  and 
frequently  so  remains  in  considerable  quantities  even  after  the 
process  of  distillation.  It  is  in  fact  so  thoroughly  mixed  as  to 
form  an  emulsion.  The  effect  of  feeding  such  a  mixture  into  a 
furnace  is  extremely  injutious,  because  the  water  must  be  decom- 
posed chemically  into  its  constituents,  hydrogen  and  oxygen, 
thus  absorbing  a  btrge  quantity  heat  which  wouM  oUierwise 
be  utilized  for  evaporation.  Water  also  directly  delays  com- 
bustion by  produdng  from  the  jet  a  kmg,  dull,  red  flame  instead 
of  a  ^ort  bright,  white  flame,  and  the  pxocess  of  combostion, 
which  should  take  place  by  va|>oriEati<Hi  <A  the  oil  near  the 
furnace  mouth,  is  postponed  and  transferred  to  the  upper  part  of 
the  combustion-box,  the  tubes,  anderen  the  base  of  the  chimney, 
produdng  loss  of  heat  and  injury  to  the  boiler  structure.  The 
most  effective  means  of  ridding  the  fuel  of  this  dangerous 
impurity  is  by  heat  and  settlement.  The  coeffidents  of  expansion 
of  water  and  oil  by  heat  are  substantially  different,  and  a 
moderate  rise  of  temperature  therefore  separates  the  paitides 
and  predpitates  the  water,  which  is  easily  drawn  off — leaving 
the  oil  available  for  use.  The  heating  and  predpitation  are 
usually  performed  upon  a  patented  system  of  settling  tanks 
and  heating  aiquratus  known  as  the  Flannery-Boyd  system, 
which  has  proved  itself  indispensable  for  the  succe^til  use  at 
sea  of  petnAeum  fuel  containing  any  large  proportion  of  water. 

The  laboratory  and  mechanical  use  of  petroleum  for  fuel  has 
already  been  referred  to,  but  it  was  not  untQ  the  year  1870  that 
petroleimi  was  applied  upon  a  wider  and  commerdal 
scale.  In  the  course  of  distillation  of  Russian  crude 
petroleum  for  the  production  of  kerosene  or  lamp  oil, 
large  quantities  of  refuse  were  produced— known  by 
the  Russian  name  of  asUUH — and  these  were  found  an  incum- 
brance and  useless  for  any  commercial  purpose.  To  a  Russian 
oil-refiner  gifted  with  mechanical  instinct  and  the  genius  for 
invention  occurred  the  idea  of  utilizing  the  waste  product  as 
fiid  by  graying  or  atomizing  it  with  steam,  so  that,  the  thick 
and  sluggish  fluid  being  broken  up  into  particles,  the  air 
necessary  for  combustion  could  have  free  access  to  it.  The 
earliest  apparatus  for  this 
purpose  was  a  simple  piece 
of  gas-tube,  into  which  the 
thick  oil  was  fed;  by 
another  (annexion  steam 
at  high  pressure  was  ad- 
mitted to  an  inner  and 
smaller  tube,  and,  the  end 
of  the  tube  nearest  to  the 
furnace  being  open,  the 
pressure  of  the  steam  blew 
the  oil  into  the  furnace, 
and  by  its  velodty  broke 
it  up  into  spray.  The  ap- 
paratus worked  with 
success  from  the  first.  Ex- 
perience pointed  out  the 
proper  proportionate  sizes 
for  the  inlets  of  steam  and 
oil,  the  proper  pressure  for 
the  steam,  and  the  propor- 
tionate sixes  for  the  orifices 
of  admission  to  the  fur- 
naces, as  well  as  the  sizes  of 

air-openings  and  best  arrangements  of  fire-bricks  in  the  furnaces 
themselves;  and  what  had  been  a  waste  product  now  became 
a  by-product  of  great  value.  Practically  all  the  steam  power 
in  South  Russia,  both  for  factories  and  navigation  of  the  inland 
seas  and  rivers,  is  now  raised  from  astatki  fuel. 

In  the  Far  East,  including  Burma  and  parts  of  China  and 
Japan,  the  use  of  liquid  fuel  spread  r^idly  during  the  years 
X899,  xgoo  uid  x()oi,  owing  entirely  to  the  development  of  the 
Borneo  oil-fields  by  the  enterprise  of  Sir  Marcus  Samuel  and  the 
large  British  corporation  known  as  the  SheU  Transport  and 
Trading  Company,  of  whidi  he  is  the  head.   This  corporation 
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has  since  amalgati.. 
pany  controlling  the 
together  they  supply  largb 
Far  East.   In  the  United  St*, 
(mly  used  for  practically  the  wlu 
locomotive  purposes  of  the  state  of  1^ 
York,  and  a  still  la^r  number  in  Califorw 
the  use  of  coal  and  adopting  petroleum, 
economical  in  its  consumption  and  also  more  ea^ 
transit,  and  saves  nearly  all  the  labonr  of  stoking.  - . 
su{^es  for  China  and  Japan  have  been  expcnled  from  1, 
but  the  discoveries  of  new  oil-fidds  in  California,  of  a  charatv  / 
specially  adapted  for  fud,  have  encouraged  the  belief  that  it  may 
be  possible  to  supply  Chile  and  Peru  and  other  South  American 
countries,  where  coal  is  extremely  expensive,  with  Califomian 
fud;  and  it  has  also  found  its  way  across  the  Pacific  to  Japan. 
There  are  believed  to  be  large  deposits  in  West  Africa,  but  in  the 
meantime  the  only  sources  of  supply  to  those  parts  of  Africa 
where  manufacture  is  progressing,  i.e.  South  Africa  and  Egypt, 
are  the  oil-fielda  of  Borneo  and  Texas,  from  which  the  import 
has  well  begun,  from  Texas  to  Alexandria  via  the  Mediterranean, 
and  from  Borneo  to  Cape  Town  via  Sing^iore. 

In  England,  notwittetanding  the  fact  that  there  exist  the 
finest  coal-fidds  in  the  world,  there  has  been  a  surprising  devdop- 
ment  of  the  use  of  petroleum  as  fud.  The  Great  Eastern  railway 
adapted  120  locomotive  engines  to  its  use,  and  these  ran  with 
regularity  and  success  both  on  express  passenger  and  goods 
trains  until  the  increase  in  price  due  to  short  supply  cpmpelled 
a  return  to  coal  fud.  The  London,  Brighton  &  South  Coast 
railway  also  began  the  adaptation  of  some  of  their  loa>motive 
engines,  but  discontinued  the  iise  of  liquid  fud  from  the  same 
cause.  Several  large  firms  of  contractors  and  cement  manu- 
facturers, chiefly  on  the  banl^  <^  the  Thames,  made  the  same 
adaptations  wUch  proved  mechanically  successful,  but  were 
not  continued  when  the  {urlce  of  liquid  fuel  increased  with  the 
increased  d«nand. 

Tlie  .chief  factors  of  economy  are  the  greats  calorific  value 
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Fig.  I. — ^Hdden  Burner. 

of  oil  than  coal  (about  16  ft  of  water  per  lb  of  oil  fuel  evaporated 
from  a  temperature  of  212°  F.),  not  only  in  laboratory  practice, 
but  in  actual  use  on  a  large  scale,  and  the  saving  of  labour  both 
in  transit  from  the  source  of  supply  to  the  place  of  use  and  in 
the  act  of  stoking  the  furnaces.   The  use  of  cranes, 
hand  labour  with  shoveb,  wagons  and  locomotives,  ^rS^S' 
horses  and  carts,  is  unavoidable  for  the  transit  of  totk 
coal;  and  labour  to  trim  the  coal,  to  stoke  it  when 
imder  combustion,  and  to  handle  the  Ecsidnal  adies,  are  all 
indispensable  to  steam-raising  by  onl.   On  the  other  hand,  a 
system  of  pipes  and  pumps,  and  a  limited  quantity  of  skilkd 
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reqmnd  them,  i4  aU  that  is  necessaiy  for  the  transit 

5?53m£ustioii  of  petiolfflim  fuel;  and  it  is  cartain  that  even 
in  England  -nill  be  found  idaces  which,  from  t(^>ographical 
and  other  drcumstancM,  viU  use  petroleum  more  economically 
than  coal  as  fud  for  aumuf acturing  purposes  under  reasonable 
eolations  of  price  for  the  fuel. 

Hie  theoretical  calorific  value  of  ofl  fuel  is  mtxe  nearly  realized 
in  practice  than  the  theoretical  calorific  value  of  coal,  because 
the  facilities  for  complete  combustion,  due  to  the  artificial 
admixture  of  the  air  by  the  atomizing  process,  are  greater  in 


riveted  and  tested,  so  as  to  form  a  storajge  tank.  From  this  tank 
a  feed-pipe  is  led  to  a  burner  of  the  combined  steain-and-oil 
type  already  indicated,  and  this  burner  is  so  arranged  u^gld 
as  to  enter  a  short  distance  inside  the  furnace  mib 
mouth.  The  ordinary  fire-bars  are  covered  with  a  thin 
layer  of  coal,  wjbich  starts  the  ignition  in  'the  first  """i*^ 
place,  and  the  whole  apparatus  is  ready  ita  work.  The  burner 
best  adapted  for  locomotive  practice  is  the  Holden  Burner 
(fig.  i),  which  was  used  on  the  Great  Eastern  railway.  The 
8team-p^  is  connected  at  A,  the  oil-pipe  at  B,  and  tlu  hand- 
wheels  C  and  D  are  for  the  adjustment  of  the 
internal  orifices  according  to  the  rate  of  com- 
bustion required.  The  nozzle  E  is  directed 
towards  the  furnace,  and  the  external  ring 
FF,  supplied  by  the  small  pipe  G  and  the 
by-pa^  valve  H,  projects  a  s^ies  of  steam 
jets  into  the  furnace,  independmt  (tf  the 
injections  of  atomized  fud,  uid  so  induces  an 
utifidal  inmsh  of  air  for  the  promotion  of 
combustion.  Hiis  type  of  burner  has  also 
been  tried  on  stationary  boilers  and  on  board 
ship.  It  works  well,  although  the  great  con- 
sumption of  steam  by  the  supplementary  ring 
b  a  difficulty  at  sea,  where  the  water  loet  by 
the  consumptiaa  of  steam  cannot  easily  be 
made  up. 

Although  the  applicati(»i  tii  the  new  fuel 
for  land  and  locomotive  boilers  has  already 
been  large,  the  practice  at  sea  has 


been  far  more  extensive.  The  reason 
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Fig.  3. — Rusden  and  Eeles  Burner. 

the  case  of  oil  than  coal,  and  for  this  reason,  among  others,  the 
practical  evaporative  results  are  proportionately  Ingher  with 
liquid  fuel.  In  some  cases  the  work  done  in  a  steam-engine  by 
3  tons  of.  coal  has  been  performed  by  i  ton  of  oO  fuel,  but  in 
others  the  lunportions  have  been  as  3  to  2,  and  these  latter  can  be 
safety  reli^  on  in  practice  as  a  minimum.  This  saving,  combined 
with  the  savings  of  labour  and  transit  already  explained,  will 
in  the  near  future  make  the  use  of  liquid  fudi  compulsory,  except 
in  places  so  near  to  coal-fields  that  the  cost  of  coal  becomes 
sufficiently  low  to  counterbalance  the  savings  in  weight  of  fuel 
consumed  and  in  labour  in  handling  it.  In  some  locomotives 
on  the  Great  Eastern  railway  the  constmiption  of  oil  and  coal 
for  the  same  development  of  hoise-power  was  as  17  tt>  oil  is 
to  35  R)  coal;  all,  however,  did  not  realize  so  high  a  result. 

The  mechanical  apparatus  for  applying  petroleum  to  steam- 
raising  in  locomotives  is  very  dmple.  The  space  in  the  tender 
usually  occupied  by  coal  is  dosed  up  by  sted-plating  dosdy 
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is  chiefly  to  be  found  in  the  fact  that 
althou^  the  sources  of  suppty  ue  at  a  dis- 
tance &om  Great  Britain,  yet  they  are  in 

countries  to  whose  neighbourhood  British 
steanishi[»  r^[tdarly  trade,  and  in  which 
British  naval  squadrons  are  regularly  stationed, 
so  that  the  advantages  of  adopting  liquid  fud 
have  been  more  immediate  and  the  economy 
more  direct.  The  certainty  of  continuous  supply  of  the  fuel  and 
the  wide  distribution  of  storage  stations  have  so  altered  the 
conditions  that  the  general  adc^tion  of  the  new  fud  for  marine 
purposes  becomes  a  matter  of  urgency  for  the  statesman,  the 
merchant  and  the  engineer.  None  of  these  can  afford  to  neglect 
the  new  conditions,  lest  they  be  noted  and  acted  upon  by  thdr 
competitors.  Storage  for  supply  now  exists  at  a  number  of  sea 
ports:  London,  Barrow,  Southampton,  Amsterdam,  Copen- 
hagen, New  Orleans,  Savannah,  New  York,  Philaddphia, 
Singapore,  Hong  Kong,  Madr£is,  Colombo,  Suez,  Hamburg, 
Port  Arthur,  Rangoon,  Calcutta,  Bombay,  Alexandria, 
Bangkok,  Saigon,  Penang,  Batavia,  Surabaya,  Amoy,  Swatow, 
Fuchow,  Shanghai,  Hankow,  Sydney,  Mdboume,  Adelaide, 
Zanzibar,  Mombasa,  Yokohama,  Kobe  and  Nagasaki;  also 
in  South  African  and  South  American  ports. 

The  British  admiralty  have  undertaken  e^qwriments  with 
liquid  fud  at  sea,  and  at  the  same  time  investigations  of  the 
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Fig.  3.— Storage  of  Liquid  Fuel  on  Oil-carrying  SteamerB  (Flannery-B(^  System). 
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posability-  of  supply  from  sources  vitfain  the  r^pUuis  of  the 
British  empire.  There  is  an  enormous  simply  of  shale  tmder  the 
north-eastern  counties  of  England,  but  no  oil  that  can  be  pumped 
— still  less  oil  with  a  presnue  above  it  so  as  to  "  gush  "  like  the 
wells  in  Am«ica— and  the  only  soorces  of  liquid  supply  under  the 
British  fla«  appear  to  be  in  Burma  and  Trinidad.  The  Borneo 


Fig.  4,— Installation  on  ss.  "  Trocas." 

fields  are  not  under  British  control,  although  developed 
entirely  by  British  capital.  The  Italian  admiralty  have  fitted 
several  large  warships  with  boiler  apparatus  to  bum  petroleum. 
The  German  admiralty  are  regularly  using  liquid  fuel  on  the 
China  station.  The  Ihitch  navy  have  fitted  coal  fuel  and  liquid 
fuel  furnaces  in  combination,  so  that  the  smaller  powers  required 


Fig.  5. — Details  of  Furnace,  Meyer  System. 

may  be  developed  by  coal  alone,  and  the  larger  powers  by 
supplementing  coal  fuel  with  oil  fueL  The  speeds  of  some 
VMsels  of  the  destroyer  tjrpe  have  by  this  means  been  accelerated 
nearly  two  knots. 

The  questions  which  govern  the  use  of  fuel  in  warships  are 
more  largely  those  of  strategy  and  fitting  efficiency  than 
economy  of  evaporation.    Indeed,  the  cost  of  construct- 
ing  and  maintaining  in  fighting  efficiency  a  modem 
mnhlpM.  warship  is  so  great  that  the  utmost  use  strategically 
must  be  obtained  from  the  vessel,  and  in  this  compari- 
son the  cost  of  fuel  is  relativdy  so  small  an  item  that  its  increase 


Fig.  6. — Details  of  Exterior  Eloi^tion  of  Furnace,  Meyer  System. 

or  decrease  may  be  considered  almost  a  negligible  quantity. 
The  desideratum  in  a  warship  is  to  obtain  the  pratest  fighting 


efficiency  based  on  the  thickest  armour,  the  heaviest  and  most 
numerous  guns,  the  hi^est  Tw^^^Tnui"  speed,  and,  last  and  not 
least,  the  greatest  range  of  effective  action  basied  upon  the 
maximum  supplies  of  fuel,  provisions  and  other  consumable 
stores  that  the  ship  can  carry.  Now,  if  by  changing  the  type 
of  fuel  it  be  possible  to  reduce  its  weight  by  30% ,  and  to  abolish 
the  stokers,  who  are  usually  more  than  half  the  ship's 
company,  the  weight  saved  will  be  reitresented  not 
merely  by  the  fwl,  but  by  the  consumable  stores 
otherwise  necessary  fcx  the  stokers.  Conversely,  the 
radius  of  effective  actitm  oi  the  ship  vfll  be  doubled 
as  r^ards  consumable  stores  if  the  crew  be  halved,  and 
will  be  increased  by  50%  if  the  same  weight  of  fuel  be 
carried  in  the  form  of  hquid  instead  of  coal.  In  space 
the  gain  by  using  oil  fuel  is  still  greater,  and  36  cubic 
feet  of  oil  as  stored  are  equal  in  practical  cal<^c  value 
to  67  cubic  feet  of  coal  according  to  the  allowance  usual 
for  blip's  bunkering.  On  the  other  hand,  coal  has 
been  relied  upon,  when  placed  in  the  side  bunkers  of 
unarmoured  ships,  as  a  protection  against  ^t  and- 
shell,  and  this  advantage,  if  it  really  exists,  could  not 
be  claimed  in  regard  to  Uquid  fuel 

Recent  experiments  in  coaling  mrships  at  sea  have 
not  been  very  suotssslul,  as  the  least  bad  weather  has 
prevented  the  safe  transmission  of  coal  bags  from  the  collier  to 
the  ship.   The  same  difficulty  does  not  exist  for  oil  fuel,  which 
has  been  pumped  through  flexible  tubing  from  one  ship  to  the 
other  even  in  comparatively  rough  weather.  Smokelessness, 
so  important  a  feature  of  sea  strategy,  has  not  always  been 
attained  by  liquid  fuel,  but  where  the  combustiop  is  complete, 
by  reason  of  suitable  furnace  arrangements  and 
careful  management,  there  is  no  smoke.  The 
great  drawback,  however,  to  the  use  of  liquid 
fuel  in  fast  smaJl  vessels  is  the  confined  space 
allotted  to  the  boilers,  such  confinement  being 
unavoidable  in  view  of  the  high  power  con- 
centrated in  a  small  hull.   The  British  ad- 
miralty's experiments,  however,  have  gone  far 
to  solve  the  problem,  and  the  quantity  of  oil 
which  can  be  consumed  by  forced  draught  in 
confined  boilers  now  more  nearly  equals  the 
quantity  of  coal  consumed  under  similar  con- 
ditions.  AU  recent  vessels  built  for  the  British 
navy  are  so  constructed  that  the  spaces  between 
their  double  bottoms  are  oil-tight  and  capable 
of  storing  liquid  fuel  in  the  tanks  so  formed.   Most  recent  battle- 
ships and  cnusers  have  also  liquid  fuel  furnace  fittings,  and  in 
19x0  it  ahready  appeared  probable  that  the  use  frf  dl  fuel  in  war- 
ships would  rapidly  develop. 

In  view  of  recent  accusations  of  insuffidency  of  coal  storage  in 
foreign  naval  depots,  by  reason  of  the  allegation  that  coal  so 
stored  quickly  perishes,  it  is  interesting  to  note  that  liquid  fuel 
may  be  stored  in  tanks  for  an  indefinite  time  without  any 
deterioration  whatever. 

In  the  case  of  merchant  steamers  large  progress  has  also  been 
naade.  The  Shdl  Transport  and  Trading  Company  have  twenty- 
one  vessels  successfxilly  navisating  in  all  parts  of  the  Aavma- 
world  and  using  liquid  fuel.  The  Hamburg- American  <«ff»s/« 
Steamshq)  Company  have  four  large  vessels  similarly 
fitted  for  oil  fttd,  which,  however,  differ  in  furnace 
arrangements,  as  will  be  boeafter  described,  although  using 
coal  when  the  fluctuation  of  the  market  renders  that  the  more 
economical  fuel.  One  of  the  large  American  transatlantic 
lines  is  adopting  liquid  fuel,  and  French,  German,  Danish  and 
American  mercantile  vessels  are  also  beginning  to  use  it  in 
considerable  amounts. 

In  the  case  of  very  large  passenger  steamers,  such  as  those 
of  20  knots  and  upwards  in  the  Atlantic  trade,  the  saving  in  cost 
of  fuel  is  trifling  compared  with  the  advantage  arising  from  the 
greater  weight  and  space  avaihible  for  freight.  Adopting  a  basis 
of  3  to  3  as  between  coal  consumption  and  oil  consumption, 
^CTO  is  an  increase  of  xooo  tons  of  dead  wei|^t  cargo  in  even  a 
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Pig.  7.— Furnace  on  ss. "  Ferdinand  Laeisz."  A,  it  is  propoeed  to  do  away  with  this  ring 
of  briclcwork  as  being  useless;  B,  it  is  proposed  to  fill  this  space  up,  thus  continuing  lining 
of  furnace  to  combustion  chamber,  and  also  to  fit  protection  bricks  in  way  of  saddle  piate. 


Blups,  whflst  considerable  additional  speed 
is  obtainable;  The  cost  of  the  installa- 
tion, however,  is  very  considerable,  as 
it  includes  not  only  burners  and  pipes  for 
the  furnaces,  but  also  the  construction  of 
oil-tight  tanks,  with  pumps  and  numerous 
valves  and  pipe  connexions. 

F^.  3  shows  a  burner  of  Rusden  and 
Eeles'  patent  as  generally  used  on  board 
ships'  for  the  purpose  of  injecting  the  oil. 
A  IS  a  movable  cap  holding  the  packing  B, 
which  renders  the  annular  spindle  M  oil  and 
steam  tight.  E  is  the  outer  casing  contain- 
ing the  steam  jacket  from  which  the  steam, 
after  being  fed  through  the  steam-supply 
pipe  G,  passes  into  the  annular  space  sur- 
rounding the  spindle  P.  It  will  be  seen  that 
if  the  spindle  P  be  travelled  inwards  by 
turning  the  handle  N,  the  orifice  at  the 
n(»de  RR  will  be  opened  so  as  to  allow 
the  steam  to  flow  out  radially.  If  at  the 
same  time  the  annular  spindle  M  be  drawn 
inwards  by  revolving  the  handle  L,  the  oil 
which  passes  through  the  su(q)Iy  iMpe  F  will 
also  have  emission  at  RR,  and,  comiiw  in 
contact  with  the  outfiowii^  steam,  wiU  be 


Fig.  8.— Fuel  Tanks.  &c.  of  ss.  "  Murex.'* 


medium-sized  Atlantic  steamer,  and  a  collateral  gain  of  about 
100,000  cub.  ft.  of  measurement  cargo,  by  reason  tof  the  ordinary 
bunkers  being  left  quite  free,  and  the  oil  being  stored  in  the  double 
bottom  spaces  hitherto  unutilized  except  for  the  purpose  of 
water  ballast.  The  cleanliness  and  saving  of  time  from  bunkering 
by  the  use  of  oil  fuel  is  also  an  important  factor  in  passenger 


pulverized  and  sprayed  into  the  furnace.  Fig.  3  is  a  profile  and 
plan  of  a  steamer  adapted  for  carrying  oil  in  bulk,  and  showing 
all  the  storage  arrangements  for  handling  liquid  fuel.  Fig.  4  shows 
the  interior  arrangement  of  the  boiler  furnace  of  the  stttimshtp 
"  Trocas."  A  is  broken  fire-brick  resting  on  the  ordinary 
fire-bars,  B  is  a  brick  bridf^,  C  a  casiiu  of  fire-brick  intended 
to  protect  the  riveted  seam  immediately  above  it  from  the  direct 
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impact  of  the  Same,  «id  D  is  a  tinipK  of  fire>brick  at  the  back  of  the 
combustion-box,  also  intended  to  protect  the  plating  from  the  direct 
impact  of  the  petroleum  flame.  The  arrangement  of  the  furnace  on 
the  M^er  system  is  shown  in  fig.  5,  whm  E  is  aa  annular  pro- 
jection buitt  at  the  mouth  of  the  furnace,  and  BB  are  suial  passages 
for  heating  the  air  before  it  passes  into  the  furnace.  Fig.  6  shows 
the  rings  CC  and  details  of  the  casting  which  forms  the  projection 
or  extenor  elongation  of  Ae  furnace.  The  briclpwwfc  arrangement 
adopted  for  ibe  double-ended  boilers  on  the  Hanlbu^-American 
Steamship  Company's  "  Ferdinand  Laeisi  "  is  represented  in  fig.  7. 
The  whole  furnace  is  lined  with  fire-brick,  and  the  burner  is  mounted 
upon  a  circular  disk  plate  which  covers  the  mouth  of  the  furnace. 
Itie  oil  is  injected  not  by  steam  pulverizatitm,  but  by  pressure  due 
to  a  steam-pump.  The  oil  is  heated  to  aboat  6o*  C.  before  enterii^ 
the  pump,  and  further  heated  to  90*  C.  after  leaving  the  pump.  It 

is  then  filtered,  and  passes 
to  the  furnace  mjector  C  at 
about  30-lb  pressure;  and 
its  passage  through  this  in- 
jector and  the  ^>iral  pasa- 
ages  of  which  it  consists 
pulverizes  the  oQ  into  sprav, 
in  which  form  it  readily 
ignites  on  reaching  the 
interior  of  the  furnace.  The 
injector  is  on  the  Kfirting 
principle,  that  is,  it  atomizes 
by  fracture  of  the  liquid  oil 
arising  from  its  own  mo- 
mentum under  pressure. 
The  advanti^  of  this 
system  as  compared  with 
the  steam-jet  system  is  the 
saving  of  fresh  water,  the 
abstractioQ  of  viudl  is  so 


Fig.  10, — Section  through  Furnace 
of  sa.  "  Murex." 


injurious  to  the  boiler  by  the  formation  of  scale. 

The  eenerEd  arrangement  of  the  fuel  tanks  and  SSiiag  I»pes  on  the 
8S.  "  Murex  "  is  shown  in  'Bg.  i;  and  9  represents  the  furnace 
Bear  of  the  same  vessel,  A  being  the  steam-ppc,  B  the  oil-pipe, 
C  the  injector,  D  the  swivel  upon  which  the  injector  is  hung  so  that 
it  may  be  swong  clear  of  the  furnace,  E  the  fire-door,  and  F  the 
handle  for  adjustii^  the  injector.  In  fig.  10,  which  represents  a 
section  of  the  fursaoe,  H  is  a  firebrick  pier  and  K  a  fire-brick 
l»ffling  bridge. 

It  is  found  in  practice  that  to  leave  out  the  fire-bars  ordinarily 
used  for  coal  produces  a  better  remit  with  liquid  fud  than  die 
alternative  system  of  keeping  them  m  place  aiul  protecting  them 

by  a  layer  of^ broken  fire-brick. 

Boilers  fitted  upon  all  the  above  systems  have  been  run  for 
thousands  of  miles  without  trouble.  In  new  construction  it  ia 
desirable  to  give  larger  combustion  chambeiB  and  longer  and  narrower 
boiler  tubes  than  in  the  case  of  boilers  intended  for  the  combustion 
of  coat  alone.  ^.  F.*) 

Gaseous  Fuel. 

Strictly  speaking,  much,  and  sometimes  evca  most,  of  the 
heating  efiected  by  solid  or  liquid  fud  is  actually  performed  by 
the  gases  given  ofi  duiing  the  craabustiUL  We  speak,  however, 
of  gaseous  fuel  onfy  in  those  ca^vbm  we  supply  a  combustible 
gas  from  the  outset,  or  where  we  produce  from  ordinary  solid 
(or  liquid)  fuel  in  one  place  a  stream  of  oombostible  gas  which 
is  burned  in  another  place,  more  or  less  distant  from  that  where 
it  has  been  generated. 

The  various  descriptioiu  oi  gaseous  fud  employed  in  practice 
may  be  clasnfied  uader  the  folkmng  heads: 
I.  Natural  Gas. 

II.  Combustible  Gases  obtained  as  by-products  m  various 

'   technical  opeiations. 

III.  Coal  Gas  (Illuminating  Gas). 

IV.  Combustible  CSaaee  obteined  by  the  partial  combustion  of 

cpal^  Stc 

I.  Natural  Gas, — From  time  immemorial  it  has  been  known 
that  in  some  parts  of  the  Caucasus  and  <rf  China  large  quantities 
of  ^ises  issue  from  the  soil,  sometimes  under  water,  which  can 
be  lighted  and  bum  with  a  luminous  flame.  The  "eternal 
fires  "  of  Baku  belong  to  this  class.  In  coal-mine?  frequently 
similar  streams  of  gas  issue  from  the  coal ;  these  are  called 
"  blowers,"  and  when  they  are  of  somewhat  regular  occurrence 
ore  sometimes  conducted  away  in  pipes  and  used  fornnderground 
lighting.  As  a  regular  source  of  heating  power,  however,  natural 
gas  is  eiiq)Ioyed  only  in  some  parts  of  the  United  States,  especially 
in  Pennsylvania,  Kansas,  Ohio  and  West  Virginia,  where  it 
always  occurs  in  the  n^;hbourhood  of  coal  and  petroleum 
fiddi.  Hie  first  public  mention  of  it  was  made  in  1775,  but  it  was 


not  tpL  x83i  that  it  was  turned  to  use  at  Fredonia,  N.Y.  In 
Pennsylvania  natural  gas  was  discovered  in  1859,  but  at  first 
very  little  use  was  made  of  it.  Its  industrial  employment  dates 
only  from  1874,  and  became  of  great  impor^ce  about  ten 
years  later.  Nobody  ever  doubted  that  the  gas  found  in  these 
localities  was  an  accumulation  of  many  ages  and  that,  beiitg 
tapped  by  thousands  of  bore-boles,  i^  must  rapidly  come  to  an 
end.  This  assumption  was  strengthened  by  the  fact  that  the 
"  gaft^wells,"  wJhich  at  first  gave  out  the  gas  at  a  pressure  of  700 
or  800,  sometimes  even  of  1400  lb  per  sq*  in.,  gradually  shoved 
a  more  and  more  diminishing  pr^ure  and  many  of  tbem  ceased 
to  work  altogether.  About  the  year  1890  the  belief  was  fairly 
general  that  the  stock  (d  natural  gas  would  soon  be  entirdly 
exhausted.  Indeed,  the  value  of  the  annual  production  of  natural 
gas  in  the  United  States,  computed  as  its  equivalent  of  coal, 
was  then  estimated  at  twenty-one  million  dollars,  in  1895  ^ 
twelve  millions,  in  1899  at  eleven  and  a  half  nsiUions.  But  the 
output  rose  again  to  a  value  of  twenty-seven  millions  in  i9or, 
and  to  fifty  million  dollars  in  1907.  Mostly  the  gas,  derived 
from  upwards  of  10,000  gas-wells,  is  now  artificially  oomiKessed 
to  a  iHessuie  of  300  or  400  Xb  per  sq.  in.  by  means  of  steam- 
power  01.  gas  mt^rs,  fed  by  the  gas  itself,  and  is  conveyed  over 
great  distsnciea  in  iron  pipes,  from  9  or  xo  to  36  in.  in  diam^er. 
In  1904  nearly  30,000  m.  of  i»pe  lines  were  in  <^)eration.  In 
1907  the  quantity  of  natural  gas  consumed  in  the  United  States 
(nearly  half  of  which  was  in  Pennsylvania)  was  400,000  million 
cub.  ft.,  or  nearly  3  cub.  m.  Canada  (Ontario)  also  produces 
some  natural  gas,  reaching  a  maximum  of  about  $746,000  in 
1907. 

The  principal  constituent  of  natural  ^  is  always  methane, 
CH4,  of  which  it  contains  from  68*4  to  94*0%  by  volume.  Those 
gases  which  contain  less  methane  contain  all  the  more  hydrogen, 
vie.  3>9  to  39*8%.  There  is  also  some  ethylene,  ethane  and 
carbon  monoxide,  rar^  exceeding  9  or  3%.  The  quantitj 
of  incombustible  gases— oxygen*  carbon  dioxide,  nitrogen — 
ranges  from  mere  traces  to  about  5  %.  The  deninty  is  from 
0'45  to  0*55.  The  heating  power  of  1000  cub.  ft.  of  natural  gas 
is  equal  to  from  80  to  xso  lb,  (m  the  average  100  lb,  of  good 
coal,  but  it  is  really  worth  much  more  than  this  proportion 
would  indicate,  as  it  burns  completely,  without  smoke  or  ashes, 
and  without  requiring  any  manual  latwur.  It  is  enqdoyed  for 
all  domestic  and  for  most  industrial  purposes. 

The  origin  of  natural  gas  is  not  properly  understood,  even 
now.  Hie  most  natural  assumption  is,  of  course,  that  its  forma* 
tion  is  connected  with  that  of  the  petroleum  tdways  found  in 
the  same  neighbourhood,  the  latter  principally  consisting  ni  the 
higher-bcnling  aliphatic  hydrDcarb<His  of  the  methane  series. 
But  whence  do  th^  both  come  ?  Some  1»ing  them  into  cm- 
nezion  with  the  formation  of  coal,  others  with  the  decompositicHi 
of  animal  remains,  others  with  that  of  diatomauae^  &c.,  and 
even  an  inorganic  origin  <tf  both  petroleum  and  natural  gas  has 
been  assumed  by  chemists  of  the  rank  of  D.  L  Mendd6efi  and 
H.  Moissan. 

II.  Gases  obtained  as  By'proditcts. — There  are  two  important 
cases  in  which  gaseous  by-products  are  utilised  as  fud;  both 
are  intimately  connected  with  the  manufacture  of  iron,  but  in 
a  very  different  way,  and  the  gases  are  of  very  different 
composition. 

(a)  Bla^fumace  Gases. — ^The  gases  issuing  from  the  moi^hs 
of  blast-furnaces  (see  Ikom  and  Stbbl)  wen  first  utilised  in 
X837  by  Faber  du  Fanr,  at  Wasseralfingen.  Their  use  became 
mote  extensive  after  r86o,  and  practically  univrasal  after  187a 
The  volume  of  gas  given  off  per  ton  of  iron  made  is  about  158,000 
cub.  ft.   Its  percentage  composition  by  volume  is: 
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flue-dust  in  this  gas.  It  is  practically  equal  to  a  poor  producer- 
gas  (see  below),  and  is  everywhere  used,  first  for  heating  the  blast 
in  Cowper  stoves  or  similar  apparatus,  and  secondly  for  raising 
all  the  steam  required  for  the  operation  of  the  blast-furnace, 
that  is,  for  driving  the  blowing-engines,  hoisting  the  materials, 
&c.  Where  the  iron  ore  is  roasted  previously  to  being  fed  into 
the  ftimace,  this  can  also  be  done  by  this  gas,  but  in  some  cases 
the  waste  in  using  it  is  so  great  that  there  is  not  enough  left  for 
the  last  purpose.  The  calorific  power  of  this  gas  per  cubic  foot 
is  from  80  to  xso  B.Th.U. 

Since  about  1900  a  great  advance  has  been  made  in  this  fidd. 
Instead  of  buniing  the  blast-furnace  gas  under  steam  boilers 
and  employing  the  steam  for  producing  mechanical  energy,  the 
gas  is  directly  burned  in  gas-motors  on  the  ezplo^on  principle. 
Thus  upwards  of  three  times  the  mechanical  energy  is  obtained 
in  comparison  with  the  indirect  way  through  the  steam  l>oiler. 
After  all  the  power  required  for  the  operations  of  the  blast- 
furnace has  been  supplied,  there  is  a  surplus  of  from  10  to 
30  h.p.  for  each  ton  of  pig-jxon  made,  wMch  may  be  applied 
to  any  other  piupose. 

(b)  Coke-oven  Gases. — Where  the  coking  of  coal  is  performed 
Ib  the  dd  beehive  ovens  or  similar  apparatus  the  gas  issuing 
at  the  mouth  of  the  ovens  is  lost.  The  attempts  at  utilizing  the 
gases  in  such  cases  have  not  been  very  successful.  It  is  quite 
difFerent  where  coke  is  manufactured  in  the  same  way  as  illumin- 
ating gas,  viz.  by  the  destructive  dis- 
tillation of  coal  in  closed  apparatus 
(retorts),  heated  from  the  outside. 
This  industry,  which  is  described  in 
detail  in  G.  Lunge's  Coal-Tar  and 
Ammonia  (4th  ed.,  1909),  origin- 
ated in  France,  but  has  spread  far 
more  in  Germany,  where  more  than 
half  of  the  coke  produced  is  made 
by  it;  in  the  United  Kingdom  and  the 
United  States  its  progress  has  been 
much  ^wer,  but  there  also  it  has  long 
been  recc^ized  as  the  only  proper 
method.    The   output  of   coke  is 

increased  by  about  15%  in  comparison  with  the  beehive  ovens, 
as  the  heat  required  for  the  process  of  distillation  is  not  produced 
by  burning  part  of  the  coal  itself  (as  in  the  beehive  ovens),  but 
by  burning  part  of  the  gas.  The  quality  of  the  coke  for  iron- 
tnftlring  is  quite  as  good  as  that  of  be^ve  coke,  although  it 
differs  from  it  in  appearance.  Moreover,  the  gases  can  be  made 
to  yidd  their  ammonia,  their  tar,  and  even  their  bemzene  vapours, 
the  value  of  which  products  sometimes  e^rceeds  that  of  the  coke 
its«lf.  And  after  all  this  there  is  still  an  excess  of  gas  available 
for  any  other  purpose. 

As  Uie  inindi^  oi  distilling  ^e  coal  is  just  the  same,  whether 
the  ob|ect  is  the  manufocture  of  coal  gas  proper  or  of  coke  as  the 
main  product,  although  there  is  much  difference  in  the  details 
of  the  manufacture,  it  follows  that  the  quality  of  the  gas  is  very 
similar  in  both  cases,  so  far  as  its  heating  value  is  concerned. 
Of  course  this  heating  value  is  less  where  the  benzene  has  been 
extracted  from  coke-oven  gas,  since  this  compound  is  the  richest 
heat-producer  in  the  gas.  lids  is,  however,  of  minor  importance 
in  the  present  case,  as  there  is  only  about  x  %  ben«aie  in  these 


it  is  obtained  by  heating  bituminous  coal  in  fireclay  retorts  and 
purifying  the  products  of  this  destructive  distillation  by  cooling, 
washing  and  other  operations.  The  residual  gas,  the  ordinary 
composition  of  which  is  given  in  the  table  below,  amounts  to 
about  10,000  cub.  ft.  for  a  ton  of  coal,  and  represents  about 
21%  of  its  original  heating  value,  56-5%  being  left  in  the  coke, 
5*5%  in  the  tar  and  17%  being  lost.  As  we  must  deduct  from 
the  coke  that  quantity  which  is  required  for  the  Imting  of  the 
retorts,  and  which,  even  when  good  gas  producers  are  employed, 
amounts  to  12%  of  the  weight  of  ti^e  coal,  or  10%  of  its  heat 
value,  the  total  loss  of  heat  rises  to  97%.  Taking,  further,  into 
account  the  cost  of  labour,  the  wear  and  tear,  and  the  capita 
interest  on  the  plant,  coal  gas  must  always  be  an  expensive  fuel 
in  comparison  with  coal  itself,  and  cannot  be  thought  of  as  a 
general  substitute  for  the  latter.  But  in  many  cases  the  greater 
expense  of  the  coal  gas  is  more  than  compensated  by  its  easy 
distribution,  the  facility  and  cleanliness  of  its  application,  the 
general  freedom  from  the  mechanical  loss,  unavoidable  in  the 
case  of  coal  fires,  the  prevention  of  black  smoke  and  so  forth. 
The  fdlowing  table  shows  the  average  composition  of  coal  gas 
by  volume  and  wei^t,  together  with  the  heat  developed  by 
its  single  constituents,  the  latter  being  e^Mrssed  in  kilopam- 
calories  per  cub.  metre  (0*253  kilogram-calories-"  x  British  heat 
unit;  I  cub.  metreB>35*3  cub.  ft;  therefore  o*xx35  calraies  per 
cub.  metre  o  I  British  heat  unit  per  cub.  foot). 


Constituents. 

Volume 
per  cent. 

Weight 
per  cent. 

Heat-value 
per  Cubic 
Metre 
Calories. 

Heat-value 
per  Quantity 
contained  in 
I  Cub.  Met. 

Heat-value 
percent, 
of  Total. 

Hydrogen,  Hj 
Methane,  CH4  . 
Carbon  monoxide,  CO 
Benzene  vapour,  CtH« 
Ethylene.  CtH4  . 
Carbon  dioxide,  COt  . 
Nitrogen,  Nj 

47 
34 
9 

I '2 

3-8 
2-5 

2*5 

7-4 
43-8 
19-9 

7-  4 
84 

8-  6 

5-5 

2.58a 
8,524 
3.043 
33.815 
13.960 

13 13 
3898 
273 
405 
530 

33*8 

54-5 
51 
7-7 
9-9 

Total  . 

1000 

lOO-O 

5319 

1 00-0 

The  composition  of  coke-oven  gases,  alter  the  extraction  oi 
the  amnxmia  and  tar,  is  about  53%  hydrogen,  36%  methane, 
6%  carbon  momxide,  3^  ethylene  and  benzene,  0'5%  sul- 
phuretted hydrogen,  1-5%  carbon  dioxide,  1%  nitr(^fen. 

III.  Coal  Gas  (lUuminaiing  Gas). — Although  ordinary  coal  gas 
is  primarily  manufactured  for  illuminating  purposes,  it  is  also 
extensively  used  for  cooking,  frequently  also  for  heating  domestic 
rooms,  baths)  &c.,  and  to  some  extent  also  for  industrial  opera- 
tions on  a  small  scale,  where  cleanliness  and  exact  regulation  of 
the  work  are  of  particular  importance.  In  chemical  laboratories 
it  is  [H«ferTed  to  every  other  kind  of  fuel  wherever  tt  is  available. 
The  manufacture  of  coal  gas  being  described  elsewhere  in  this 
wock  (fee  Gas,  S  Mam^factKre),  we  need  here  only  point  out  that 


One  cubic  metre  of  such  gas  weighs  56S  grammes.  Rick  gas, 
or  gas  made  by  the  destructive  distillation  of  certain  bituminous 
schists,  of  oil,  &c.,  contains  much  more  of  the  heavy  hydrocarbons, 
and  its  heat-value  is  therefore  much  higher  than  the  above. 
The  carburetted  water  gas,  very  generally  made  in  America,  and 
sometimes  employed  in  England  for  mixing  with  coal  f^s,  is 
of  varying  composition;  its  heat-value  is  generally  rather  less 
than  that  of  coal  gas  (see  below). 

IV.  CombusHble  Gases  produced  by  the  Partial  Combustion  of 
Coidy  frc-^These  form  by  far  the  most  important  Und  of  gaseous 
fuel  When  coal  Is  sulHnitted  to  destructive  distillation  to 
produce  the  illuminating  gas  described  in  the  pretxding  para- 
graph, only  a  comparatively  small  proportion  of  the  heating 
value  of  the  coal  (say,  a  sixth  or  at  most  a  fifth  part)  is  obtained 
in  the  shape  of  gaseous  fuel,  by  far  the  greater  [tfoportira 
ing  behind  in  the  shape  of  coke. 

An  entirely  different  class  of  gaseous  fuels  comprises  those 
produced  by  the  incomplete  combustion  of  the  total  carbon 
contained  in  the  raw  material,  where  the  result  is  a  mixture  of 
gases  which,  being  capable  of  combining  with  more  ox3^n,  can 
be  burnt  and  employed  for  heating  purposes.  Apart  from  some 
descripticms  <rf  waste  gases  belonging  to  this  class  (of  iriiich  the 
most  notable  an  those  from  blast-^unuuxs),  we  must  distiwguiah 
two  ways  oC  producing  sudi  gaseous  fuels  entirely  differoit  in 
principle,  though  sometimes  combined  in  one  operation.  The 
incomplete  combustion  of  carbon  may  be  brought  about  by 
means  of  atmospheric  oxygen,  by  means  of  water,  or  by  a 
simultaneous  combination  of  these  two  actions.  In  the  first 
case  the  chemical  reaction  is 

C-t-O-CO  (a); 

the  nitrogoi  accompanying  the  oxygea  in  the  atmospheric  air 
necessarily  remains  mixed  with  carbon  mtmoxide,  and^  result- 
ing gases,  which  alw^  contain  some  carbon  dioiide,  some 
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products  of  the  destructive  ^atilUUon  of  tbe  coal,  &c.,  axe  known 
AS  froducer  gas  or  Siemens  gas.  In  the  second  cue  the  chemical 
reaction  is  BUtinly 

C+HiO=CO+H,     .     .     ,  (6);, 
that  is  to  say,  the  carbon  is  converted  into  moaofldde  and  the 

hydrogen  is  set  free.  As  both  oi  these  substances  can  comtHne 
with  oxygen,  and  as  there  is  no  atmo^heric  nitrogen  to  deal 
with,  the  resulting  gas  {v/aUrgas)  is,  apart  from  a  few  impurities, 
wtinly  combustible.  Another  kind  of  watw  gas  is  formed  by 
the  reacticui 

C+2HiO=COi=3Ht     .     ...  (c), 
but  this  reaction,  which  converts  all  the  carbon  into  the  incom- 
bustible form  of  COs*  is  considered  as  an  unwelcome,  although 
never  entirely  avoidable,  concomitant  of  (b). 

The  reaction  by  which  water  gss  ia  produced  being  endothermic 
(as  we  shall  see),this  gas  cumot  be  obtained  except  l^istrodudng 
the  balance  of  energy  in  another  manner.  This  inif^  be  done 
by  heatii^  the  apparatus  from  without,  but  as  this  m^od  would 
be  imeconomical,  the  process  is  carried  out  by  altemating  the 
endothramic  production  of  water  gas  with  the  exothermic 
combustion  of  carh<m  by  atmo^>heric  air.  Pure  water  gas  is 
not,  therefore,  made  by  a  continmnis  process,  but  alternates 
with  the  Induction  of  other  gases,  combustible  or  not.  But 
instead  of  constantly  interrupting  the  ^oocess  in  this  way,  a 
rontinuous  operation  may  be  secured  by  simultaneously  carrying 
on  both  the  reactions  (a)and(fr)insudipro|xathuistfaattheheat 
generated  fay  (a)  at  least  equals  the  heat  absortied  by  (6).  Fbr 
this  purpose 'the  apparatus  is  fed  at  the  same  time  with  atmo- 
q>beric  air  and  with  a  certain  quantity  of  steam,  preferably 
in  a  superheated  state.  Gaseous  nuxtures  of  this  kind  have  been 
made,  more  or  less  intentionally,  for  a  loi^  time  post.  One  of 
the  best  known  of  them,  intended  less  for  the  purpose  of  serving 
as  OTdinary  fuel  than  for  that  of  dirvUig  machinery,  is  the 
Dowson  gas. 

An  advMitage  common  to  all  kinds  of  gaseous  fuel,  which 
indeed  florms  the  principal  reason  why  it  is  intentionally  pro- 
duced from  solid  fuel,  in  s|rfte  of  iuvitable  losses  in  the  OHtrse 
of  the  operation,  is  the  fc^lowing.  Hie  combustion  (rf  ac^d  fuel 
(coal,  &c.)  cannot  be  carried  on  with  the  theoKtical^  necessary 
quantity  of  atmospheric  air,  but  requires  a  coosidemble  excess 
of  the  latter,  at  least  50%,  sometimes  100%  and  mere.  This  is 
best  seen  from  the  analyses  of  smoke  gases.  If  all  the  oxygen 
of  the  air  were  converted  into  COt  ud  HjO,  the  amount  of  COt 
in  the  smoke  gases  should  be  in  the  case  of  pure  carbm  nearly 
31  volunws  %,  as  carbon  dioxide  occupies  the  same  volume  as 
oxygen;  while  ordinary  coal,  where  the  hjrdrogen  takes  up  a 
certain  quantity  cf  otxygea  as  well,  should  show  about  18*5% 
CO9.  But  the  best  smoke  gases  of  steam  boilers  ^ow  only  12 
or  13%,  much  more  frequently  onXy  xo%  COt,  and  gases  from 
revN^beratory  furnaces  oftai  show  less  than  5%.  Tliis  means 
tlttt  the  volume  of  the  smc^  gases  esoqung  Into  the  idr  is 
from  to  2  times  (in  die  case  of  lu|^-tempcrature  op^tions 
often  4  times)  greater  than  the  theoretical  minimum;  and  as 
these  gases  alwajrs  carry  off  a  considerable  quantity  at  heat, 
the  loss  of  heat  is  all  the  greater  the  less  complete  is  the  utilization 
of  the  oxygen  and  the  higher  the  temperature  of  the  operation. 
This  explains  why,  in  the  case  of  the  best-constructed  steam- 
boiler  fires  provided  with  heat  economizers,  where  the  smoke 
gases  are  deprived  of  most  of  their  heat,  the  proportion  of  the 
heat  value  of  the  fuel  actually  utilized  may  rise  to  70  or  even  75%, 
while  in  some  metallurgical  operations,  in  g^ass-making  and 
^milar  cases,  it  may  be  below  $%. 

One  way  of  overconoing  thu  difficulty  to  a  certain  extent  Is 
to  reduce  the  solid  fud  to  a  very  fine  powder,  wUdi  cut  be 
intimately  mixed  with  the  air  so  that  the  consumption  of  the 
latter  is  only  very  slightly  in  excess  of  the  theoretioil  quantity; 
but  this  process,  which  has  been  only  recently  introduced  on  a 
somewhat  extended  scale,  involves  much  additional  expense  and 
trouble,  and  cannot  as  3ret  be  considered  a  real  success.  Generally, 
too,  it  is  far  less  easily  applied  than  gaseous  fuel.  The  latter 
can  be  readily  and  intimately  mixed  with  the  exact  quantity  of 
nil  that  is  required  and  distributed  hi  uiy  suitable  way,  and 


much  of  the.waste  heat  can  be  utiUsed  for  a-preliminary  h«*ring 
of  the  air  and  the  gas  to  be  burned  by  means  1^  "necvqwraton." 

We  shall  now  describe  the  princyai  dassea  of  ganaus  fuel, 
produced  by  the  partial  combustion  ot  coaL 

A.  ProdMcer  GaSf  Siemens  Gas. — As  we  have  seen  above,  this 
gasis  made  by  the  inconqilete  combustion  of  fuel.  The  materials 
generally  employed  for  its  production  are  anthracite,  coke  or 
other  fuels  whidi  are  not  liable  to  cake  during  the  operation, 
and  thus  stop  the  draught  or  otherwise  disturb  the  process,  hut 
by  special  measures  also  bituminous  coal,  lignite,  peat  and  other 
fuel  may  be  utilized  for  gas  prochicers.  The  fuel  is  arranged  in 
a  deep  layer,  gaieraUy  from  4  ft.  up  to  10  ft.,  and  the  air  is 
introduced  from  bdow,  cither  by  natural  draught  or  by  means  of 
a  blast,  and  either  by  a  grate  or  only  by  a  sUt  in  the  wall  of  the 
"  gas  producer."  Even  if  the  primary  action  taking  idaoe  at 
the  entrance  of  the  air  conaistad  in  the  conqdete  combustkm  of 
the  caibM  to  dioxide,  CC^  the  latter,  in  rising  through  the  hi^ 
column  of  incandescent  fuel,  anist  be  reduced  to  monoxide: 
COi-f-C— 2C0.  But  as  the  temperature  in  the  producer  rises 
rather  high,  and  as  in  ordinary  circumstances  the  action  of 
oxygen  on  carbtm  above  1000**  C.  consists  almost  entirdy  in 
the  direct  formation  of  CO,  we  may  regard  this  compound  as 
primarily  formed  in  the  hotter  parts  of  the  gas-producer.  It  ia 
true  that  ordinary  prodiuxr  gas  always  contains  tnore  or  raw 
CO],  but  this  may  be  formed  higher  up  by  air  entering  through 
leakages  in  the  appaxatta.  If  we  ignore  the  l^dragm  contained 
in  the  fuel,  the  theoretical  compoaition  of  producer  gas  would 
be  33-3  %  CO  and.66-7%  N,  both  by  vdume  and  wdght.  Its 
weight  per  cntnc  metre  is  x*35i  grammes,  and  its  heat  value  roi3 
calories  per  cubic  metre,  or  less  than  one-fifth,  of  the  heat-value 
of  coal  gas.  Practically,  however,  producer  gas  contains  a  smsM 
percentage  of  gases,  increasing  its  heat-value,  like  hydrogen, 
methane,  &c.,  but  on  the  other  hand  it  is  never  free  from  carbon 
dioxide  to  the  extent  of  from  3  to  8  %.  Its  heab-valoe  may 
tfaeref<K<e  range  between  800  and  1:  xoo  calories'  per  cubic  metre. 
Even  when  taking  as  the  basis  of  our  calculation  a  theoretical  gas 
of  33-3  %  CO,  we  find  that  there  is  a  great  Una  ot  heat-value  in 
the  manitfacture  ot  Has  gas.  Thermochendstty  teaches  us  that 
the  reacticui  C+O  devak^  39-5%  of  the  heat  produced  by  the 
a>mplete  oxidation  ctf  C  to  COi,  thus  leaving  only  70*5%  for 
the  stage  CO-{-0">C0^.  If,  therefore,  the  gas  given  ofi  in  the 
producer  is  allowed  to  cool  down  to  ordinary  temperature, 
neaiiy  30%  of  the  heat-value  of  the  coal  is  lost  by  radiation. 
If,  however,  the  gas  producer  is  built  in  dose  proximity  to  the 
ptece  where  the  combtstion  takes  i^ace,  so  that  the  gas  does  not 
lose  very  much  of  its  heat,  the  loss  is  correspondingly  less.  Even 
then  there  is  no  reason  why  this  mode  of  burning  the  fad,  i.e. 
first  with  "  primary  air in  the  producer  (C+O-*  CO),  then  wit^ 
"secondary  air"  in  the  furnace  (CO-f-0«C(V,  should  be 
preferred  to  the  direct  oonqtlete  burning  of  the  fud  on  a  grate, 
unless  the  above-wntioned  advant^  Is  secured,  viz.  reducti<m 
of  the  smoke  gases  to  a  witnimiwiri  fj/y  confining  the  tnpply  of  air 
as  nearly  as  possffala  to  that  required  for  the  formatf<m  <rf  Cd, 
which  is  only  possible  by  produdi^  an  intimate  mixture  of  the 
producer  gas  with  tbe  secondary  ahr.  The  advantage  in  question 
is  not  very  great  where  the  heat  of  the  smc^e  gases  can  be  very 
fully  util^ed,  e.g.  in  well-constructed  steam  boilers,  salt-pans 
and  the  like,  and  as  a  matter  of  fact  gas  producers  have  not 
found  much  use  in  such  cases.  But  a  very  great  advantage  is 
attained  In  hl^i-temperature  operations,  where  tbe  smoke 
gases  escape  very  hot,  and  wh^  it  is  on  that  account  all- 
important  to  confine  their  quantity  to  a  minfcnum. 

It  Is  inedady  ua  these  cases  that  another  requirement  frequently 
conicsin,vis.tJieproduationatagiven  point  of  a  higher  tempera- 
ttue  than  is  easily  attained  by  ordmary  fires.  Gas-firing  lends 
itself  very  well  to  this  end,  as  it  is  easfly  combined  with  a  pre- 
hminary  heating  up  of  the  air,  and  even  of  the  gas  itself,  by 
means  of  "  recuperators."  The  original  and  best-known  form 
ot  these,  due  to  Siemens  Brothers,  consists  of  two  brick  chambers 
filled  with  loosely  stacked  fire-bricks  in  such  manner  that  any 
gases  passed  through  the  chambets  must  seek  their  way  through 
the  interstices  left  between  the  bricks,  by  which  means  a  thorou^ 
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intcrdiange  of  tempautnze  takca  place.  Hie  snoke  gases, 
instead  of  escaping  directly  into  the  atmosphere,  are  made  to 
pass  through  one  of  these  chunbers,  giving  up  part  of  their 
heat  to  the  brickwork.  After  a  certain  time  the  draught  is 
changed  by  means  of  valves,  the  smoke  gases  are  passed  through 
another  chamber,  and  the  cold  air  intended  to  feed  the  com- 
bustion is  made  to  pass  through  the  first  chamber,  where  it 
takes  up  heat  from  die  white-hot  bricks,  and  is  thus  heated  up 
to  a  bright  red  heat  until  the  chamber  is  cooled  down  too  far, 
when  the  draughts  are  again  reversed.  Sometimes  the  producer 
gas  itself  is  heated  up  in  this  manner  (enwdally  when  it  has 
been  cooled  down  by  tiavdling  a  kmg  distance);  in  that  case 
lour  recaperator  chambers  must  be  i»ovided  instead  of  two. 
Another  daas  of  recuperators  is  not  founded  on  the  alternating 
system,  but  acts  continuously;  the  smoke  gases  travel  slw&ys 
in  the  same  direction  in  flues  contiguous  to  other  flues  or  pipes 
in  which  the  air  flows  in  the  c^posite  direction,  an  interchange 
of  heat  taking  place  through  the  walls  of  the  flues  or  pipes.  Here 
the  surface  of  contact  must  be  made  vary  large  if  a  good  effect 
is  to  be  produced.  In  both  cases  not  merely  is  a  saving  effected 
of  all  the  calories  which  are  abstracted  by  the  cold  air  from  the 
recuperator,  but  as  less  fuel  has  to  be  burned  to  get  a  given 
effect,  the  quantity  of  smoke  gas  is  reduced.  For  details  and 
other  producer  gases,  see  Gas,  II.  Pw  Fuel  and  Power. 

Gas-firing  in  the  "'*""fr  just  described  can  be  brou^t  about 
by  very  simple  means,  vis.  by  lowering  the  fire-grate  of  an 
ordinary  fire-place  to  at  least  4  ft.  below  the  fire-bridge,  and  by 
introducing  the  air  partly  below  the  grate  and  partly  behind 
the  fire-place,  at  or  near  the  point  where  the  greatest  heat 
is  required.  Usually,  however,  more  elaborate  apparattis  is 
employed,  some  of  which  we  shall  describe  below.  Gas-firing 
has  now  become  universal  in  some  of  the  most  important  in- 
dustries and  nearly  so  in  others.  The  present  extension  of 
steel-making  and  other  branches  of  metallurgy  is  intimately 
connected  with  this  system,  as  is  the  modem  method  of  glass- 
making,  of  heating  coal  gas  retorts  and  so  forth. 

The  composition  of  producer  gas  difEsrs  conuderably,  princi- 
pally according  to  the  material  from  which  it  is  made.  '  Analyses 
of  ordinary  producer  gas  (not  such  as  falls  under  the  heading  of 
"semi-water  gas,"  see  j»d  C)  by  volume  show  as  to  33%  CO, 
I  to  7%  COi,  o*5  to  1%  Hs,  o*5  to  3%  hydrocarbons,  and 
64  to  68%  N,. 

B.  Water  Gas. — The  reaction  of  steam  on  highly  heated 
carbonaceous  matter  was  first  observed  by  Felice  Fontana  in 
1780.  This  was  four  years  before  Henry  Cavendish  isolated 
bydfogen  from  water,  and  thirteen  years  before  WiUiamMurdoch 
made  jUluminatlng  gas  by  the  distillation  of  ooal,  so  that  it  was 
no  wonder  that  Foatana's  laboratory  work  was  soon  forgotten. 
Nor  bad  the  use  of  carburetted  wato*  gas,  as  introduced  by 
Donovan  in  1830  for  iUumuating  purposes,  more  than  a  very 
short  life.  More  important  is  the  fact  that  during  nine  years 
the  illumination  of  the  town  of  Narbonne  was  carried  on  by 
incandescent  platinum  wire,  heated  by  water  gas,  where  also 
internally  heated  generators  were  for  the  first  time  regularly 
employed.  The  Narbonne  process  was  abandoned  in  1865,  and 
for  some  time  no  real  progress  was  made  in  this  field  in  Europe. 
But  in  America,  T.  S.  C.  Lowe,  Strong,Te3Bi£  du  Motay  and  others 
took  up  the  matter,  the  first  permanent  success  being  obtamed 
by  the  introduction  (1873)  of  Lowe's  system  at  Fhoenizville,  Pa. 
In  the  United  States  the  abimdance  of  anthracite,  as  well  as  of 
petroleum  naphtha,  adapted  for  carburetting  the  gas,  secures  a 
great  commercial- advantage  to  this  kind  of  Uluminant  over  coal 
ffOt  so  that  now  three-fourths  of  all  American  gas-works  employ 
carburetted  water  gas.  In  Europe  the  progress  of  this  indusuy 
was  naturally  much  less  rapid,  but  here  also  since  1882;  when 
the  apparatus  of  Lowe  and  Dwigbt  was  introduced  in  the  town 
of  Essen,  great  improvements  have  been  worked  out,  principally 
by  E.  Blass,  and  by  these  improvements  water  gas  obtained  a 
firm  footing  also  for  certain  heating  purposes.  The  American 
process  for .  making  carburetted  water  gas,  as  an  auxiliary  to 
ordinary  coal  gas,  was  first  introduced  by  the  London  Gas  Light 
and  Coke  Company  on  a  large  scale  in  iSga 


Water  gas  in  its  original  state  is  called  "  blue  gas,"  because  it 
bums  with  a  biue^  non-luminous  flame,  which  produras  a  very 
high  temperature.  According  to  the  equation  C-f  HiO«  CO-f  Ht, 
this  gas  consists  theoretically  of  equal  volumes  of  carbon 
monoxide  and  hydrogen.  We  shall  presently  see  why  it  is 
impossible  to  avoid  the  presence  of  a  little  carbon  dioxide  and 
other  gases,  but  we  sbaU  for  the  moment  treat  of  water  gas  as 
if  it  were  composed  acc(n:dmg  to  the  above  equation.  The 
reaction  C-f-HiO«CO-t-Hi  is  endothermic,  that  is,  its  thermal 
value  is  negative.  One  gram-molecule  of  carbon  produces  97 
great  calories  (z  great  calorie  or  kilogram-calorie « 1000  gram- 
cabiies)  when  burning  to  COi,  and  this  is  of  course  the  wi*Tipwnm 
effect  (^taina.ble  from  this  source.  If  the  same  gram-molecule 
of  carbon  is  used  for  making  water  gas,  that  is,  CO-f-Hs,  the 
heat  produced  by  the  combustion  of  the  product  is  68*4-^ 
57-6=>x26  great  calories,  an  apparent  surplus  of  39  calories, 
which  cannot  be  got  out  of  nothing.  This  is  made  evident  by 
another  consideration.  In  the  above  reaction  C  is  not  burned 
to  COi,  but  to  CO,  a  reaction  which  produces  28*6  calories  per 
gram-molecule.  But  as  the  oxygen  is  furnished  from  water, 
which  must  first  be  decomposed  by  the  expenditure  of  energy, 
we  must  introduce  this  amount,  68-5  caloiies  in  the  case  0$ 
liquid  water,  ot  57-6  calories  in  the  case  of  steam,  as  a  negative 
quantity,  and  the  di&rence,  vis. + 28-6-  57*6 »<  39  great  caloriea, 
represents  the  amount  of  heat  to  be  expended  from  another 
source  in  order  to  bring  about  the  reaction  of  one  gram-molecule 
of  carbon  on  one  gram-molecule  of  HtO  in  the  shape  of  steam. 
This  explains  why  steam  directed  upon  incandescent  coal  will 
produce  water  gas  only  for  a  very  short  time:  even  a  large 
mass  of  coal  will  quickly  be  cooled  down  so  much  that  at  first  a 
gas  of  different  composition  is  formed  and  soon  the  process  will 
cease  altogether.  We  can  avoid  this  result  by  carrying  on  the 
process  in  a  retort  heated  from  without  by  an  ordinuy  coal  fire, 
and  all  the  early  water  gas  a^iaratus  was  constmcted  in  this 
way;  but  such  a  method  is  very  uneconomical,  and  was  long  a^ 
replaced  by  a  process  first  patraited  by  J.  and  T.  N.  Kirkhftm 
in  1&54,  and  veiy  much  inq>n>ved  by  successive  inventors.  This 
process  conasts  in  omducUng  the  operation  in  an  upright  brick 
shaft,  charged  with  anthracite,  coke  or  other  suitable  fueL  This 
shaft  resembles  an  ordinary  gas  producer,  but  it  differs  in  bdng 
worked,  not  in  a  contmuous  manner,  which,  as  shown  above, 
would  be  impossible,  but  by  alternately  blowing  air  and  steam 
through  the  coal  for  periods  of  a  few  minutes  each.  During  the 
first  phase,  when  carbon  is  burned  by  atraosplwric  oj^gen,  and 
thereby  heat  is  produced,  this  heat,  or  rather  that  part  of  it 
which  is  not  carried  away  by  radiation  and  by  the  products 
of  annbustion  on  leaving  the  apparatus,  is  employed  in  raising 
the  tonperatuie  <rf  tiie  remaining  mass  of  ^el,  and  is  thus 
available  for  the  second  phase,  in  which  the  reaction  (6) 
C4-%0  "  CO+Hj  goes  on  with  the  abstraction  of  a  corzeqwnding 
amount  of  heat  from  the  incandescoit  fuel,  so  that  the  latter 
rapidly  cools  down,  and  the  process  must  be  reversed  by  bk>wing 
in  air  and  so  forth.  The  formation  of  exactly  equal  volumes 
of  carbon  monoxide  and  hydrogen  goes  on  only  at  temperature* 
over  1200*  C,  that  is,  for  a  very  few  minutes.  Even  at  iioo**  C. 
a  little  CO)  can  be  proved  to  exist  in  the  gas,  and  at  900**  its 
proportion  becomes  too  high  to  allow  the  process  to  go  on. 
About  650**  C.  the  CO  has  fallen  to  a  minimum,  and  the  reaction 
is  now  essentially  (c) .  C-i-2H20«  C0|-|-2£b;  soon  after  the 
temperotuie  of  the  mass  will  have  fallen  to  sudi  a  low  p(unt 
that  the  steam  passes  through  it  without  any  poc^tible  action. 
The  gas  produced  by  reaction  (c)  contains  only  two-thirds  of 
combustible  matter,  and  is  on  that  account  less  valuable  than 
proper  water  gas  fcKined  by  reaction  (i) ;  nrareover,  it  requires 
the  generation  of  twice  the  amount  of  steam,  and  its  presence  is 
all  the  less  desirable  since  it  must  soon  lead  to  a  total  cessation 
of  the  process.  In  ordinary  circumstances  it  is  evident  that  the 
more  steam  is  blown  in  during  a  unit  of  time,  the  sooner  reacrion 
(c)  wiU  set  in;  on  the  other  hand,  the  more  heat  has  been 
accumulated  in  the  producer  the  longer  can  the  bio  wing-in  of 
steam  be  continued. 

The  [uocess  of  making  water  gas  consequently  ccnnprises 
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two  alternating  operations,  viz.  first  "  blowing-up  "  by  means 
of  a  current  of  air,  by  which  the  heat  of  the  mass  of  fuel  is  raised 
to  about  laoo"  C;  and,  secondly  "steaming,"  by  injecting  a 
current  of  (preferably  superheated)  steam  until  the  temperature 
of  the  fuel  had  fallen  to  about  900^  C,  and  too  much  carbon 
dioxide  appears  in  the  product.  During  the  steaming  the  gas 
is  carrudoS  by  a  apedaX  conduit  into  a  scrubber,  vhen  the  dust 
mechanically  carried  away  is  the  current  is  washed  out,  and  the 
gas  is  at  the  same  time  coded  down  nearly  to  the  wdinaiy 
temperature.  It  is  generally  stwed  in  a  gas-holder,  from  trtiidi 
it  is  conducted  away  as  required.  It  is  never  quite  free  hom 
nitrogen,  as  the  producer  at  the  beginning  of  steaming  contains 
much  of  this  gas,  together  with  CO  or  COj.  The  proportion  of 
hydrogen  may  exceed  50%,  in  consequence  of  reaction  (c) 
setting  in  at  the  close  of  the  steaming.  Ordinary  "  blue  "  water 
gas,  if,  as  usual,  made  from  coke  or  anthracite,  contains  48-52% 
Hfc  4<>-4i%  CO,  i-s%  COj,  4-5%  Nf,  and  traces  of  hydro- 
carbons, especially  methane.  If  made  from  bituminous  coal, 
it  contains  more  ci  the  latter.  If  "  carburetted  "  (a  inocess 
which  increases  its  volume  50%  and  more)  by  the  vapours  from 
superheated  petroleum  na^tha,  the  proportion  of  CX>  raises 
about  25%,  with  about  as  much  methane,  and  from  10  to  15% 
of  "  illuminanta  "  (heavy  hydrocarbons).  The  latter,  of  course, 
greatly  enhance  the  fuel-value  of  the  gas.  Pure  water  gas  would 
possess  the  following  fuel-value  per  cubic  metre: 

0*5  cub.  met.  Ha  « 1291  calories 
0-3  ..     .*    C0»i5ga  ,. 

a8i3  „ 

Ordinary  "blue"  water  gas  has  a  fuel-value  of  at  least  3500 
calories.  Carburetted  water  gas,  which  varies  very  much  in 
its  percentage  of  hydrocarbons,  sometimes  reaches  nearly  the 
heat-^due  of  coal  gas,  but  such  gas  is  only  in  exceptkioal  cases 
used  for  heating  purposes. 

We  must  now  turn  to  the  "  blowing-up  "  stage  of  the  fxocess. 
Until  recently  it  was  assumed  that  during  this  stage  the  ccnnbus- 
tion  of  carbon  cannot  be  carried  on  beyond  the  formation  of 
carbon  monoxide,  for  as  the  gas-producer  must  necessarily 
contain  a  deep  layer  of  fuel  (generally  about  6  to  10  ft.),  any  COt 
formed  at  first  would  be  reduced  to  CO;  and  it  was  further 
assumed  that  hardly  any  COt  would  be  formed  from  the  outset, 
as  the  temperature  of  the  apparatus  is  too  high  for  this  reaction 
to  take  place.  But  as  the  combustion  of  C  to  CO  produces  only 
about  30%  of  the  heat  produced  when  C  is  burned  into  COi, 
the  quantity  (tf  fuel  consumed  for  "  blowing-up  "  is  very  large, 
and  in  fact  considerably  exceeds  that  consumed  in  "steaming." 
There  is,  of  course,  a  further  loss  by  radiation  and  minor  sources, 
and  the  result  is  that  i  kilogram  of  carbon  yields  only  about 
I  •  2  cub.  met.  of  water  gas.  Each  period  of  blowing-up  generally 
occupies  from  8  to  12  minutes,  that  of  steaming  only  4  or  $ 
minutes.  This  low  yield  of  water  gas  until  quite  recently  appeared 
to  be  unavoidable,  and  the  only  question  seemed  to  be  whether 
and  to  what  extent  the  gas  formed  during  blowing-up,  which 
is  in  fact  identical  with  ordinary<  producer  gas  (Siemens  gas), 
could  be  utilized.  In  America,  where  the  water  gas  is  mostly 
emi^yed  for  illuminating  purposes,  at  least  part  of  the  blowing- 
up  gas  is  utilized  for  heating  the  apparatus  in  which  the  n^ihtha 
is  volatilized  and  the  vapours  are  "  Gxed  "  by  superheating. 
This  process,  however,  never  utilizes  anything  like  the  whole 
of  the  blowing-up  gas,  nor  can  thb  be  effected  by  raising  and 
superheating  the  steam  necessary  for  the  second  operation; 
indeed,  the  employment  of  this  gas  for  raising  steam  is  not  very 
easy,  owing  to  the  irregularities  of  and  constant  interruptions 
in  the  supply.  In  some  systems  the  gas  made  during  the  blowing- 
up  stage  is  passed  through  chambers,  loosely  filled  with  bricks, 
like  Siemens  reciq>erators,  where  it  is  burned  by  "  secondary  " 
air:  the  heat  thus  imparted  to  the  brickwork  is  utilized  by  passing 
through  the  recuperator,  and  thus  superheating,  the  steam 
required  for  the  next  steaming  operation.  In  many  cases, 
principally  where  no  carburetting  is  practised,  the  blowing-up 
gas  is  simply  burned  at  the  mouth  of  the  producer,  and  is  thus 
altogether  lost;  and  in  no  case  can  it  be  utilized  without  great 


waste.  A  very  important  improvement  in  this  respect  was 
effected  by  C.  Dellwik  and  £.  Fleischer.  They  found  that  the 
view  that  it  is  unavoidable  to  bum  the  carbon  to  monoxide 
during  the  blowing-up  holds  good  only  for  the  pressure  of  blast 
formerly  applttd.  This  did  not  much  exceed  that  which  is 
required  for  overcoming  the  frictional  resistance  within  the 
producer.  If,  however,  the  pressure  is  considerably  increased, 
and  the  height  of  the  column  of  fuel  reduced,  both  of  these 
conditions  bdng  strictly  Emulated  in  acoocdance  with  the  result 
desired,  it  is  eaqr  to  attain  a  combution  of  the  caxboa  to  dioxide, 
with  only  traces  of  monoxide,  in  spite  of  the  hi^  temperature. 
Evidently  the  excess  of  oxygen  a>ming  into  contact  with  eadu 
particle  carbon  in  a  given  unit  of  time  produces  other  conditions 
of  chemical  equilibrium  than  those  existing  at  lower  pressures.  At 
any  rate,  experience  has  shown  that  by  this  process,  in  which  the 
full  heat-value  of  cariion  is  utilized  during  the  blowing-up  sti^^e, 
the  time  of  heating-up  can  be  reduced  from  10  to  i }  or  3  minutes, 
and  the  steaming  can  be  prolonged  from  4  m  5  to  8  orio  minutes, 
with  the  result  that  twice  the  quantity  of  water  gas  is  obtained, 
vis.  upwards  ct  a  cub.  metres  tiom  z  kilogram  oi  carbon. 

The  aiqklicatitm  of  water  gas  as  a  fud  mainly  depends  iqkmi 
the  hi^  temperatures  which  it  is  possible  to  attain  by  its  aid, 
and  these  are  prindpally  due  to  the  drcumstanoe  that  it  forms 
a  much  smalkr  flame  than  coal  gas,  not  to  speak  of  Siemens  gas, 
which  contains  at  most  33%  of  combustible  matter  against 
90%  or  more  in  water  gas.  The  latter  circumstance  also  allows 
the  gas  to  be  conducted  and  distributed  in  pipes  of  moderate 
dimensions.  Its  application,  apart  from  its  use  as  an  illuminant 
(with  which  we  are  not  concerned  here),  was  formerly  retarded 
by  its  high  cost  in  comparison  with  Siemens  gas  and  other 
sources  of  heat,  but  as  this  state  of  affairs  has  been  changed  by 
the  modern  imivovements,  its  use  is  rapidly  extending,  especially 
for  metallurgical  purposes. 

C.  Uistd  Gas  (Stmi-Wafet  G(ts).—Tbh  class  is  sometimes 
called  Dowson  gas,  irTeq>ective  of  its  method  of  productiim, 
although  it  was  made  and  extensively  used  a  long  time  before 
J.  £.  Dowson  constructed  his  apparatus  for  generating  such  a 
gas  principally  for  driving  gas-engines.  By  a  combination  of 
the  processes  for  generating  Siemens  gas  and  water  gas,  it  is 
produced  by  injecting  into  a  gas-producer  at  the  same  time  a 
certain  quantity  of  air  and  a  corresponding  quantity  of  steam, 
the  latter  never  exceeding  the  amount  which  can  be  decomposed 
by  the  heat-absorbing  reaction,  C+HiO=CO-f-H|,  at  the  ex- 
pense of  the  heat  generated  by  the  action  of  the  air  in  the 
reaction  C+0— CO.  Such  gas  used  to  be  frequently  obtained  in 
an  accidental  way  by  introducing  liquid  water  or  steam  into 
an  ordinary  gas-producer  for  the  purpose  of  facilitating  its 
working  by  avoiding  an  excessive  temperature,  such  as  might 
cause  the  rapid  destruction  of  the  brickwork  and  the  fusion  of 
the  ashes  of  the  fuel  into  troublesome  cakes.  It  was  soon  found 
that  by  proceeding  in  this  way  a  certain  advantage  could  be 
gained  in  regard  to  the  consumption  of  fuel,  as  the  heat  abstracted 
by  the  steam  from  the  brickwork  and  the  fuel  itself  was  usefuUy 
employed  for  decomposing  water,  its  energy  thus  reappearing 
in  the  shape  of  a  combustible  gas.  It  is  hardly  nece^ry  to 
menti<m  esplidtly  that  the  total  heat  obtained  by  any  such 
process  from  a  given  quantity  of  carbon  (or  hydrogen)  can  in 
no  case  exceed  that  which  is  generated  by  direct  combustion; 
some  inventors,  however,  whether  inadvertently  or  intentionally, 
have  actually  represented  this  to  be  possible,  in  manifest  vicdation 
of  the  law  of  the  conservation  of  energy. 

Roughly  speaking,  this  gas  may  be  said  to  be  produced  by 
the  combination  of  the  reactions,  described  sub  A  and  B,  to  the 
joint  reaction:  2C4-O-|-H2O=2C0+Hj.  The  decomposition 
of  H)0  (applied  in  the  shape  of  steam)  absorbs  57-6  gram  calories, 
the  formation  of  2C0  produces  S9  gram  calories;  hence  there  is 
a  small  positive  excess  of  i>4  calories  at  disposal.  This  in  reality 
would  not  be  sufficient  to  cover  the  loss  by  radiation,  &c.; 
hence  rather  more  free  oxygen  (i.e.  atmospheric  air)  must  be 
employed  than  is  represented  by  the  above  equation.  All  this 
free  oxygen  is,  of  course,  accompanied  by  nearly  four  times 
its  volume  of  nitrogen. 
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The  mixed  gas  thus  obtained  differs  -very  much  In  ccHnposition, 
but  is  almys  much  richer  in  hydrogen  (of  which  it  contains 
sometimes  as  much  as  30%)  and  poorer  in  carbon  monoxide 
(sometimes  down  to  20%)  tlian  Siemens  gas;  generally  it 
contains  more  of  COi  than  the  latter.  The  proportion  of  nitrogen 
is  alvayi  less,  about  50%.  It  is  therefore  a  more  concentrated 
fuel  than  Siemms  gas,  and  better  adapted  to  the  driving  of  gas- 
oigines.  It  scarcely  costs  more  to  make  than  ordinary  Siemens 
gas,  except  where  the  steam  is  generated  and  superheated  in 
special  apparatus,  as  is  done  is  the  Dowson  producer,  wliich, 
on  tbe  other  hand,  yields  a  correspondinj^y  better  gas.  As  is 
natural,  its  properties  are  some  betwera  those  of  Siemens 
gas  and  of  water  gas;  but  they  approach  more  nearly  the 
former,  both  as  to  costs  and  as  to  fuel-value,  and  also  as  to  the 
temperatures  reached  in  combustion.  This  is  easily  understood 
if  we  consider  that  gas  of  just  the  same  description  can  be 
obtained  by  miziDg  one  volume  of  real  water  gas  with  the  fonr 
volumes  of  Siemens  gas  made  during  the  blowing-up  stage — an 
operation  which  is  certainly  too  ejq>ensive  fat  practical  use. 

A  modification  of  this  gas  is  the  Motid  gas,  wliich  is  made, 
according  to  Mond's  patent,  by  means  of  such  an  excess  of  steam 
that  most  of  the  nitrogen  of  the  coke  is  converted  into  ammonia 
(&ouven's  reaction).  Of  course  much  of  this  steam  passes  on 
undecomposed,  and  the  quantity  oi  the  gas  is  greatly  increased 
by  the  reaction  C+2HjrO'=CX>i+2H,;  hence  the  fuel-value 
of  this  gas  is  less  than  that  of  semi-watei  gas  made  in  other  ways. 
Against  this  loss  must  be  set  the  gain  of  ammonia  which  is 
recovered  by  means  of  an  arrangement  of  coolers  and  scrubbers, 
and,  except  at  very  low  prices  of  ammonia,  the  profit  thus  made 
is  probably  more  than  sufficient  to  cover  the  extra  cost.  But 
as  the  process  requires  very  large  and  expensive  plant,  and  its 
profits  would  vuiish  in  the  case  of  the  value  of  ammoma  becoming 
much  lower  (a  result  which  would  very  probably  follow  if  it  were 
s<»newhat  generally  introduced),  it  cannot  be  expected  to  sup- 
plant the  other  descriptions  of  gaseous  f  ud  to  more  than  a 
limited  extent. 

Semi-water  gas  is  especially  adapted  for  the  purpose  of  driving 
gas-engines  on  the  explosive  princ:q)le  (gas-motors).  Ordinary 
producer-gas  is  too  poor  lor  this  purpose  in  respect  of  heating 
power;  moreover,  owing  to  the  prevalence  of  carbon  monoxide, 
it  does  not  light  quickly  enough.  These  defects  are  sufficiently 
overcome  in  semi-water  gas  by  the  larger  {»x^ortion  of  hydrogen 
contained  in  it.  For  the  purpose  in  question  the  gas  should  be 
purified  from  tar  and  ashes,  and  should  also  be  cooled  down  before 
entering  the  gas-engine.  The  Dowson  apparatus  and  others 
are  constructed  on  this  principle. 

Air  Gas.—By  fordng  air  over  or  through  volatile  inflammable 
liquids  a  gaseous  mixture  can  be  obtained  which  bums  with  a 
bri^t  flame  and  wliich  can  be  used  for  illuminatim.  Its  emplt^- 
ment  tor  heating  puiposes  is  quite  exceptwnal,  e.g.  in  chemical 
laboratories,  and  we  abstain,  therefore,  from  describing  any  of  the 
numerous  appliances,  some  of  them  bearing  very  fanciful  names, 
which  have  been  devised  for  its  manufacture.  (G.  L.) 

FUENTE  OVEJUNA  [Fuenteovejuna],  a  town  of  Spam,  in  the 
province  of  Cordova;  near  the  sources  of  the  river  Guadiato, 
and  on  the  Fuente  del  Arco-fielmez-Cordova  railway.  Pop. 
(1900)  ii,777>  Fuente  Ovejuna  is  built  on  a  hill,  in  a  well- 
irr^ted  district,  which,  besides  producing  an  abundance  of 
wheat,  wine,  fruit  and  honey,  also  rontains  aigeutiferous  lead 
mines  and  stone  quarries.  Cattle-breeding  is  an  important 
local  industry,  and  leather,  presoved  meat,  soap  and  flour 
are  manufactured.  The  pajrish  church  formerly  bekmged  to 
thekni^ts  of  Calatrava  (c.  1 163-1486). 

FUEMTERRABIA  (formerly  sometimes  written  FotOarabia; 
Lat.  Pons  Rapidus),  a  town  of  northern  Spain,  in  the  province 
of  Guip^zcoa;  on  the  San  Sebastian-Bayonne  railway;  near 
the  Bay  of  Biscay  and  on  the  French  frontier.  Pop.  (1870) 
about  750;  (1900)  4345.  Fuenterrabia  stands  on  the  slope  of  a 
hill  on  the  left  bank  of  the  river  Bidassoa,  and  near  the  point 
where  its  estuary  begins.  Towards  the  close  of  the  xgth  i^tury 
the  town  became  popuhir  as  a  summer  resort  for  visitors  from 
the  interior  of  Spain,  and,  in  consequence,  its  appearance  under- 


went many  changes  and  much  of  its  early  prosperity  returned. 
Hoteb  and  villas  were  built  in  the  new  part  of  the  town  that 
sprang  up  outside  the  picturesque  walled  fortress,  and  there  is 
quite  a  contrast  between  the  part  inside  the  heavy,  half-ruined 
ramparts,  with  its  narrow,  steep  streets  and  curious  gable-roofed 
houses,  its  fine  old  church  and  castle  and  its  massive  town  hall, 
and  the  new  suburbs  and  fishermen's  quarter  facing  the  estuary 
of  the  Bidassoa.  Many  industries  flourish  on  the  outskirts  of 
the  town,  including  rope  and  net  manufactures,  flour  mUls,  saw 
mills,  mining  railways,  paper  mills. 

Fuenterrabia  formeriy  possessed  considonble  strategic  im- 
pOTtance,  and  it  has  frequently  been  taken  and  retaken  in 
wars  between  France  and  Spain.  The  rout  of  Oiarlemagne  In 
778,  which  has  been  associated  with  Fontarabla,  by  Milton 
{Paradise  Lost,  i.  587),  is  generally  understood  to  have  takm 
place  not  here  but  at  Roncesvalles  {q.v.),  which  is  nearly  40  m. 
E.S.E.  Unsuccessful  attempts  to  seize  Fuenterrabia  were 
made  by  the  French  troops  in  1476  and  again  in  1503.  In  a 
subsequent  campaign  (1521)  these  were  more  successful,  but  the 
fortress  was  retaken  in  1524.  The  prince  of  Cond^  sustained  a 
severe  repulse  under  its  walls  in  1638,  and  it  was  on  this  occasion 
that  the  town  received  from  Hnlip  IV.  tbe  rank  of  dty  {muy 
noUe,  muy  lealj  y  muy  vakrosa  dudadt  "  most  noble,  most  loyal, 
uid  most  valiant  city")t  &  privily  which  involved  some 
measure  of  autonomy.  After  a  severe  siege,  Fuentenabia 
surrendered  to  the  duke  of  Berwick  and  his  French  troops  in 
1719;  and  in  r794  it  again  fell  into  the  hands  of  the  French, 
who  so  dismantled  it  that  it  has  never  since  been  reckoned  by 
the  Spaniards  among  their  fortified  places.  It  was  by  the  ford 
opposite  Fuenterrabia  that  the  duke  of  Wellington,  on  the  8th  of 
October  1813,  successfully  forced  a  passage  into  France  in  the 
face  of  an  opposing  army  commanded  by  Marshal  Soult.  Severe 
fighting  also  took  place  here  during  the  Carlist  War  in  1837. 

FUERO,  a  Spanish  term,  derived  from  the  Latin  forum.  The 
Castitian  use  of  the  word  in  the  sense  of  a  right,  privilege  w 
charts  is  most  probably  to  be  traced  to  the  Roman  comeiOus 
juridici,  otherwise  known  as  JurisdicUones  or  fora,  wMch  in 
Pliny's  time  were  already  numerotn  in  the  Iberian  peninsula.  In 
each  of  these  provincial  fora  the  Roman  magistrate,  as  is  well 
known,  was  accustomed  to  pay  all  possible  deference  to  the 
previously  established  common  law  of  the  district;  and  it  was 
the  privilege  of  every  free  subject  to  demand  that  he  should  be 
judged  in  accordance  with  the  customs  and  usages  of  his  proper 
forum.  This  was  especially  true  in  the  case  of  the  inhabitants  of 
those  towns  which  were  in  possession  of  the  jus  italicum.  It  is 
not,  indeed,  demonstrable,  but  there  are  many  presumptions, 
besides  some  .fragments  of  direct  evidence,  which  make  it  more 
than  probaUe  that  the  old  administrative  arrangements  both  oi 
the  provinces  and  of  the  towns,  but  e^wdally  of  tbe  latter, 
remained  practically  undisturbed  at  the  period  of  tJie  Gothic 
occupation  of  Spain.^  The  Theodosian  Code  and  the  Breviary 
of  Aiaric  alike  seem  to  imply  a  continuance  of  the  municipal 
system  which  had  been  established  by  the  Romans;  nor  does  the 
later  Lex  Visigothorum,  though  avowedly  deigned  in  some 
points  to  supersede  the  Roman  law,  appear  to  have  contemplated 
any  marked  interference  with  the  former  fora,  which  were  still  to 
a  large  extent  left  to  be  regulated  in  the  administration  of  justice 
by  unwritten,  immemorial,  local  custom.  Little  is  known  of  the 
condition  of  the  subject  populations  of  the  peninsula  during  the 
Arab  occupation;  but  we  are  informed  that  the  Christians  were, 
sometimes  at  least,  judged  aco>rding  to  their  own  laws  in 
separate  tribunals  [Vesided  over  by  Christian  judges;'  and  the 
mere  fact  of  the  preservation  at  the  name  alcalde,  an  official 
whose  functions  corresponded  so  dosely  to  those  of  the  judex  or 
defensor  cimiatis,  is  fitted  to  suggest  that  the  old  municipal  fora, 
if  much  impaired,  were  not  even  then  in  all  cases  wholly  destroyed. 
At  all  events  when  the  word /(nvm  *  b^ins  to  appear  for  the  first 
time  in  documents  of  the  loth  century  in  the  sense  of  a  hberty  or 

*  The  nature  of  the  evidence  may  be  gathered  from  Savigny,  Gesck. 
d.  rdm.  Reckts.    See  especially  i.  Pp.  154,  359  seq. 

*  Compare  Lembke  u.  ScfaOfer, Gachiehte mm  Sponien,  i.  314;  B.  1 17- 

*  Or  rather /onu.  See  Ducange,  j.ir. 

Digitized  by  GooQ[e 


FUERTEVENTURA— FUGGER 


pnvil^,  it  is  genamlly  implied  that  the  thing  so  named  is 
nothing  new.  The  earUest  extant  written  luero  is  probably  that 
which  was  gxanted  to  the  province  and  town  of  Leon  by  Alphonso 
V.  in  I020.  It  emanated  from  the  king  in  a  general  council  of  the 
kingdom  of  Leon  and  Castile,  and  consisted  of  two  separate 
parts;  in  the  first  19  chapters  were  contained  a  series  of  statutes 
which  were  to  be  valid  for  the  kingdom  at  large,  while  the  rest  of 
the  document  was  simply  a  municipal  charter.^  But  in  neither 
portion  does  it  in  any  sense  mark  a  new  l^;islative  departure, 
unless  in  so  far  as  it  marks  the  beginning  of  the  eta  o£  written 
diarters  £or  towns.  The  "  fuoo  genoal "  does  sot  prates  to 
supersede  the  consuetvdims  an^quenmjitriiim  or  Chimlaswint's 
oodificatirai  of  these  in  the  Lex  Visigothonun;  the  "fuero 
municipal "  is  really  for  the  most  part  but  a  resuscitation  of 
usages  formerly  established,  a  recognition  and  definition  <^ 
Uberties  and  privileges  that  had  long  before  been  conceded  or 
taken  for  granted.  The  right  of  the  burgesses  to  self-government 
and  self-taxation  is  acknowledged  and  confirmed,  they,  on  the 
other  hand,  being  held  bound  to  a  institutional  obedience  and 
subjection  to  the  sovereign,  particularly  to  the  payment  of 
definite  imperial  taxes,  and  tbemtderiagof  a  certain  amount  of 
military  service  (as  the  uuaoit  munidpia  had  bem).  Almost 
ctmtemporaneous  with  this  fuexo  of  Leon  was  that  gnuoted  to 
Najera  (Naxera)  by  Sancho  el  Mayor  of  Navarre  (06. 103  5)  >  ft&d 
omfirmed,  in  1076,  by  Alphonso  VI.'  Traces  of  others  of  perhaps 
even  an  earlier  date  are  occasionally  to  be  met  with.  In  the  f  uero 
of  Cardefia,  for  example,  granted  by  Ferdinand  L  in  1039, 
reference  is  made  to  a  previous  forum  Burgense  (Buxgos),  which, 
however,  has  not  been  preserved,  if,  indeed,  it  ever  bad  been 
reduced  to  writing  at  aU.  The  phraseology  of  that  of  Sepulveda 
(1076}  in  like  manner  points  back  to  an  indefinite^  remote 
antiquity.'  Among  the  later  fueros  of  the  xxth  oentnry,  the 
most  important  are  those  of  Jaca  (1064)  and  of  Logrofio  (1095). 
The  former  of  these,  which  was  distinguished  the  unusual 
largeness  dL  its  concessions,  and  by  the  careful  minuteness  of  its 
details,  rapidly  extended  to  many  places  in  the  ndghbourfiood, 
while  the  latter  charter  was  given  also  to  Miranda  by  A^dionso 
VL,  and  was  further  extended  in  1181  by  Sancho  el  Sabio  of 
Navarre  to  Vitoria,  thus  coDstituttug  one  of  the  earliest  written 
fora  of  the  "  Provincias  Vascongadas."  In  the  course  of  the  lath 
and  13th  centuries  the  number  of  such  documents  increased  very 
rapidly;  that  of  Toledo  especially,  granted  to  the  Mozarabic 
population  in  nor,  but  greatly  enlarged  and  extended  by 
Alphonso  VU.  (1118)  and  succeeding  sovereigns,  was  used  as  a 
baas  for  many  other  Castilian  fueros.  Latterly  the  word  fuero 
came  to  be  used  in  Castile  in  a  wider  sense  than  b^ore,  as  mean- 
ing a  general  code  of  laws;  thus  about  the  time  of  Saint  Ferdi- 
nand the  old  Lex  Visigothorum,  then  translated  for  the  first 
time  into  the  vernacular,  was  called  the  Fuero  Juzgo,  a  name 
which  was  soon  retranslated  into  the  barbarous  Latin  of  the  period 
as  Forum  Judiaun;*  and  among  the  compilations  of  Alphonso 
the  Learned  in  like  manner  were  an  Espejo  de  Pueros  and  also  the 
Fuero  de  las  leyes,  better  known  perhaps  as  the  Fitero  Real.  The 
famous  code  known  as  the  Ordenamiento  Real  de  AlcalAy  or  Fuero 
Vi^o  de  Casiilh,  dates  from  a  still  later  period.  As  the  power  of 
the  Spanish  crown  was  gradually  concentrated  and  consolidated, 
royal  pragmaticas  began  to  take  the  place  of  constitutional  laws; 

■Cap.  XX.  begins:  "  Constituimus  etiam  ut  Legionenns  dvitas, 
quae  depopulata  fuit  a  Sartaoenis  in  diebus  patris  mei  Veremundi 

reeip,  repopulatur  per  has  Joros  svbscripios." 

'  "  Mando  et  concedo  at  confirmo  ut  ista  civitas  cum  sua  plebe  et 
cum  omnibus  suis  pertinentiis  sub  tali  lege  et  sub  tali  foro  maneat 

Ks*  saecula  cuncta.  Amea.  Isti  sunt  fueros  quae  balmerunt  in 
axera  in  diebus  Sanctii  regis  et  Gartiani  r^:is." 

•  "  ^Bjga  Aldefonsus  rex  et  uxor  mea  Agnes  confirraamus  ad  Septem- 
publica  suo  foro  quod  habuit  in  tempore  antiquo  de  avolo  meo  et  in 
tempote  comitum  Ferrando  Gonzalez  et  comite  Garcia  Ferdinandez 
et  comite  Domno  Santto." 

*  This  Latin  is  later  even  than  that  of  Ferdinand,  ^ose  words  are : 
"  Statuo  et  mando  quod  Liber  Judicura,  quo  ego  raisi  Cordubam. 
translatetur  in  vulgarem  et  vocetur  forum  de  Corduba  . .  .  et  quod 
per  saecnla  cuncta  sit  pro  foro  et  nuUus  sit  ausus  istud  forum  alitcr 
apiMtllare  nisi  forum  cte  Corduba,  et  jubeo  et  mando  quod  omnls 
morator  et  pc^nilator . . .  veniet  ad  judictttm  et  ad  forum  de 
Corduba." 
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the  local  fueros  of  the  various  districts  slowly  yielded  before  the 
superior  force  of  imperiahsm;  and  only  those  of  Navarre  and  the 
Basque  provinces  (see  Basques)  have  had  sufficient  vitality  to 
enable  them  to  survive  to  conqiaratively  modem  times.  While 
actually  owning  the  lordship  of  the  Castilian  crown  since  about  the 
middle  of  the  14th  centiuy,  these  provinces  rigidly  insisted  upon 
compliance  with  their  coittuetndinary  law,  and  eq>ecially  with 
that  which  provided  that  the  seHor,  before  assuming  the  govern- 
ment, should  personally  appear  b^bre  the  assembly  and  swear 
to  wfT"***"  the  andent  conaritutions.  £ach  of  the  provinces 
mentimcd  had  distind:  s^  oi  fturos,  codified  at  diff erent  poiods, 
and  varying  auuiderably  as  to  details;  the  main  features,  how- 
ever, were  the  same  in  aL  Their  rights,  after  having  been  re- 
cogi^zed  by  successive  Spanish  soveieigiis  from  Ferdinand  the 
Catholic  to  Ferdiruuid  VII.,  were,  at  the  death  of  the  latter  in 
1833,  set  aside  by  the  government  of  Castaftos.  The  result  was  a 
civil  war,  which  terminated  in  a  renewed  acknowledgment  of  the 
fueros  by  Isabel  IL  (1839).  Hie  provisional  government  of  1868 
also  promised  to  respect  them,  and  similar  pledges  were  given 
by  the  govenunenta  which  succeeded.  In  consequent,  however, 
of  the  Cariist  rising  fA  X873-1876,  the  Basque  fueros  were  fina^ 
extinguished  in  1876.  Thit  history  of  the  Pones  of  the  Portu- 
guese towns,  and  <tf  the  Fors  dm  BSartt,  is  pceciBdy  analogous  to 
that  <rf  tlw  fueros  of  Castile. 

Among  the  numerous  works  that  more  or  less  expressly  deal  irith 
this  subject,  that  of  Marina  (Ensavo  historico'Critico  sobre  la  antig^l^ 
leeislacton  y  principaies  cuerPos  females  de  los  reynos  de  Leon  y 
(^tilla)  still  continues  to  hold  a  high  place.  Reference  may  also 
be  made  to  Colmeiro's  Cww  de  der^cho  politico  seevfi  'a  historia  de 
Leon  y  de  Costilla  (Madrid.  1673);  to  Schfifer^s  Gesekichte  vim 
Spanien,  ii.  418-428,  iil.  393  seq.;  and  to  Hallam'a  2£iddle  Aget, 

c.  iv. 

FUERTEVENTURA,  an  island  in  the  Atlantic  Ocean,  forming 
part  of  the  Spanish  archipelago  of  the  Canary  Islands  ig.v.). 
Pop.  (1900)  1 1,669;  area  665  sq.  m.  Fuerteventuia  lies  between 
I.an«arote  and  Grand  Canary.  It  has  a  length  of  52  m.,  and  an 
average  width  of  1 3  m.  Though  less  mountainous  than  the  other 
Isolds,  its  aspect  is  barren.  There  are  only  two  springs  of  fresh 
water,  and  these  are  confined  to  one  valley.  Lava  streams  and 
other  signs  of  volcanic  acticm  abound,  but  there  has  been,  no 
igneous  activity  ance  the  Spaniards  took  possession.  At  each 
extremity  of  the  island  are  high  mountains,  which  send  off 
branches  along  the  coast  so  as  to  enclose  a  large  arid  plain. 
The  highest  peak  reaches  2500  ft.  In  external  appearance 
climate  and  productions,  Fuoteventura  greatly  resembles 
Lanzarote.  An  interval  of  three  years  without,  rain  has  be^ 
known.  Oliva  (pop.  1900,  2464)  is  the  largest  town.  A  smaller 
place  in  th^  centre  of  the  island  named  Betancuria  (5S6)  is  the 
administrative  capital.  Cabras  (zooo)  on  the  eastern  coast  is 
the  chief  port.   Dromedaries  are  bred  here. 

FUGGER.  the  name  of  a  famous  German  family  of  merchants 
and  bankers.  The  founder  of  the  family  was  Johann  Fugger, 
a  weaver  at  Graben,  near  Augsburg,  whcee  son,  Johann,  settled 
in  Augsburg  probably  in  1367.  The  younger  Johann  added  the 
business  of  a  merchant  to  that  of  a  weaver,  and  through  his 
marriage  with  Clara  Widolph  became  a  citizen  of  Augsburg. 
After  a  successful  career  he  died  in  1408,  leaving  two  sons, 
Andreas  and  Jakob,  who  greatly  extended  the  busuiess  which 
they  inherited  from  their  father.  Andreas,  called  the  "  rich 
Fugger,"  had  several  sons,  among  them  being  Lukas,  who  was 
vary  prominent  in  the  municipal  politics  of  Augsburg  and  who 
was  very  wealthy  until  he  was  ruined  by  the  repudiation  by  the 
town  of  Louvain  of  a  great  debt  owing  to  him,  and  Jakob,  who 
was  granted  the  right  to  bear  arms  in  1452,  and  who  founded  the 
family  of  Fugger  vom  Reh— so  called  from  the  first  arms  of  the 
Fuggers,  a  roe  (Reh)  or  on  a  field  azure — ^which  became  extinct 
on  the  death  of  his  great-grands<m,  Ulrich,  in  1 583.  Johann 
Fugger's  son,  Jakob,  died  in  1469,  and  three  of  his  seven  son^ 
Ulrich  (1441-1510),  Georg  (i453-*5o6)  and  Jakob  (i459-i525)» 
men  of  great  resource  and  industry,  inherited  the  family  business 
and  added  enormously  to  the  family  wealth.  In  1473  Ulrich 
obtained  from  the  emperor  Frederick  IIL  the  right  to  bear  arms 
for  himself  arul  his  Inothem,  and  about  the  same  time  he  began 
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to  act  as  the  banker  of  the  Habsburgs,  a  coimezi<»)  destined  to 
bnng  fame  and  fortune  to  his  house.  Under  the  lead  of  Jakob, 
who  had  been  trained  for  business  in  Venice,  the  Fuggers  were 
interested  in  silver  mines  in  Tirol  and  copper  mines  in  Hungary, 
while  their  trade  in  spices,  wool  and  silk  extended  to  almost 
all  parts  of  Europe.  Their  wealth  enabled  them  to  make  large 
loons  to  the  German  king,  Maximilian  I.,  who  pledged  to  them 
the  county  of  Kirchberg,  the  lordship)  of  Weissenhorn  and  other 
lands,  and  bestowed  various  privileges  upon  tbem.  Jakob 
built  the  caistle  of  Fuggerau  in  llrol^  and  erected  the  Fuggerei 
at  Augsboxg,  a  collection  of  to6  dwellings,  jriacb.  were  let  at  low 
rents  to  pow  people  and  which  still  exist.  Jakob  Finger  and 
his  two  nephews,  Ulrich  (d.  1535)  and  Hieronjrmus  (d.  1536), 
the  sons  of  Ulrich,  died  without  direct  heirs,  and  the  family  was 
continued  by  Georg's  sons,  Raimund  (1489-1535)  and  Anton 
(1493-1560),  under  whom  the  Fuggezs  attained  the  summit  of 
their  wealth  and  influence. 

Jakob  Fugger's  florins  had  contributed  largely  to  the  election 
of  Charles  V.  to  the  imperial  throne  in  1519,  and  his  nephews 
and  heirs  maintained  close  and  friendly  relations  with  the  great 
emperor.  In  addition  to  lending  him  targe  sums  of  money,  they 
farmed  his  valuable  quicksilver  mines,  at  Almaden,  his  alver 
mines  at  Guadalcanal,  the  great  estates  of  the  military  orders 
which  had  passed  into  his  hands,  and  other  parts  of  his  revenue 
as  king  of  Spain;  receiving  in  return  several  tokens  of  the 
emperor's  favour.  In  1530  Raimund  and  Anton  were  granted 
the  imperial  dignity  of  counts  of  Kirchberg  and  Weissenhorn, 
and  obtained  full  possession  of  these  mortgaged  prop^es; 
in  1534  they  were  given  the  right  of  coining  money;  and  in  1541 
received  rights  of  jurisdiction  over  their  lands.  During  the  diet 
of  Augsburg  in  1530  Charles  V.  was  the  guest  of  Anton  Fugger 
at  his  house  in  the  Weinmarkt,  and  the  story  relates  how  the 
merchant  astonished  the  emperor  by  lighting  a  fire  of  cinnamon 
with  an  imperial  bond  for  money  due  to  him.  This  incident 
forms  the  subject  of  a  picture  by  Cari  Bedker  which  is  in  the 
National  Gallery  at  BerUn.  Continuing  their  mercantile  career, 
the  Fuggers  brought  the  new  world  vithin  the  sphere  of  their 
operations,  and  also  carried  on  an  extensive  and  lucrative 
business  in  farming  indulgences.  Moreover,  both  brothers 
found  time  to  acquire  landed  property,  and  were  munificent 
patrons  of  hterature  and  art.  When  Anton  died  he  is  said  to 
have  been  worth  6,000,000  florins,  besides  a  vast  amount  of 
property  in  Europe,  Asia  and  America;  and  before  this  time 
the  total  wealth  of  the  family  had  been  estimated  at  63,000,000 
florins.  The  Fuggers  were  devotedly  attached  to  the  Roman 
Catholic  Church,  which  benefited  from  their  liberality.  Jakob 
had  been  made  a  count  palatine  (Pfal^af)  and  bad  received 
Other  maiks  of  &vour  from  Vope  Leo  X.,  and  sevoal  members 
of  the  family  had  entered  the  church;  one,  Riumund's  son, 
Sigmund,  becoming  bishop  of  Regensburg. 

In  addition  to  the  bishop,  three  of  Raimund  Fugger's  sons 
attained  some  degree  of  celebrity.  Johann  Jakob  (1516-1575), 
was  the  author  of  Wahrhaftigm  Beschreibung  des  dsterreickiscken 
und  habsburgiscken  Nahmens,  which  was  largely  used  by  S.  von 
Bircken  in  his  Spiegel  der  Ehren  des  Enhauses  Osterreich  (Nurem- 
berg, 1668),  and  of  a  Gekeim  Ernbuch  des  Fuggerischen  Geschlechtes. 
He  was  also  a  patron  of  art,  and  a  distinguished  counsellor  of 
Duke  Albert  IV.  of  Bavaria.  After  the  death  of  liis  son  Kon- 
stantin,  in  1627,  this  branch  <A  the  family  was  divided  into  three 
lines,  which  b«»nie  extinct  in  1738,  1795  and  1846  respectively. 
Another  of  Raimund's  sons  was  UWch  (1526-1584),  who,  after 
serving  Pope  Paul  III.  at  Rome,  became  a  Protestant.  Hated 
on  this  account  by  the  other  members  of  his  family,  he  took 
refuge  in  the  Rhenish  Palatinate;  greatly  interested  in  the 
Greek  classics,  he  occupied  himself  in  collecting  valuable  manu- 
scripts, which  he  bequeathed  to  the  university  of  Heidelberg. 
Raimund's  other  son  was  Georg  (d,  1579),  who  inherited  the 
countships  of  Kirchberg  and  Weissenhorn,  and  founded  a  branch 
of  the  family  which  still  exists,  its  present  head  being  Georg, 
Count  Fugger  of  Kirchberg  and  Weissenhorn  (b.  1850). 

Anton  Fugger  left  three  sons,  Marcus  (1529-1597),  Johann 
(d.   1598)  and  Jakob  (d.   1598),  all  of  vbom  left  male  issue. 


Marctis  was  the  author  of  a  book  on  horse-breeding,  Wie  und 
wo  man  em  GestUi  von  guten  edeln  Kriegsrossen  aufrichten  soil 
(1578),  and  of  a  German  translation  of  the  Hisioria  ecdesiasHca 
of  Nicephorus  Callistus.  He  founded  the  Nordendorf  branch 
of  the  family,  which  became  extinct  on  the  death  of  his  grandson, 
Nicolaus,  in  1676.  Another  grandson  of  Marcus  was  Franz 
Fugger  (1612-1664),  who  served  under  Wallenstein  during  the 
Thirty  Years'  War,  and  was  afterwards  governor  of  Ingolstadt. 
He  was  killed  at  the  battle  of  St  Gotthard  (m  the  ist  of  August 
X664. 

Johann  Fugger  had  three  sons,  Christoph  (d.  16 15)  and 
Marcus  (d.  16x4),  who  founded  the  families  of  Fugger-GlStt  and 
Fugger-Kirchhdm  reqwctively,  and  Jakob,  bishop  of  Constance 
from  1604  imtil  his  death  in  1626.  Christoph's  son,  Otto  Hein- 
rich  (1593-1644),  was  a  soldier  of  some  distinction  and  a  knight 
of  the  order  of  the  Golden  Fleece.  He  was  one  of  the  most 
active  of  the  Bavarian  generals  during  the  Thirty  Years'  War, 
and  acted  as  governor  of  Augsburg,  where  his  rule  aroused 
much  discontent.  The  family  of  Kirchheim  died  out  in  1672. 
That  of  Gi6tt  was  divided  into  several  branches  by  the  sons 
of  Otto  Heinrich  and  of  his  brother  Johann  Ernst  (d.  1628). 
These  lines,  however,  have  gradually  become  extinct  except  the 
eldest  Hne^  reixesented  in  1909  by  Karl  Ernst,  Count  Fuggw  of 
GlOtt  (b.1859).  Anton  Fugger's  third  son  JaJu>b,  the  founder  <rf 
thefamilyofWe^nbuig,hadtwosonswholeft issue, but  in  1777 
the  possessions  of  this  branch  of  the  family  were  again  united  by 
Anselm  Joseph  (d.  1793)?  Count  Fugger  of  Babenhausen.  In 
1803  Anselm's  son,  Anselm  Maria  (d.  1821),  was  made  a  prince  of 
the  Holy  Roman  Empire,  the  title  of  Prince  Fugger  of  Baben- 
hausen being  borne  by  his  direct  descendant  Karl  (b.  1861).  On 
the  fall  of  the  empire  in  t8o6  the  lands  of  the  Fuggers,  whidi 
were  held  directly  of  the  empire,  were  mediatized  under  Bavaria 
and  Wtirttemberg.  Hie  beads  of  the  three  existing  branches 
of  the  Fuggers  are  all  hereditary  members  the  Bavarian 
Upper  House. 

Augsburg  has  muiy  interesting  mementoes  of  the  Fuggers, 
induing  the  famify^  burial-chapel  in  the  church  of  St  Anna; 
the  Fugger  chapel  in  the  church  of  St  Ulrich  and  St  Afra;  the 
Fuggerhaus,  still  in  the  possession  of  one  branch  of  the  family; 
and  a  statue  of  Johann  Jakob  Fugger. 

In  1593  a  collection  of  portraits  of  the  Fuggers,  engraved  by 
Domimque  Custos  of  Antwerp,  was  issued  at  Auesburg.  Editions 
with  127  portraits  appeared  in  1618  and  1620,  the  former  accom- 
panied by  a  eenealogy  m  Latin,  the  latter  by  one  in  German.  Another 
edition  of  this  Pinacotkeca  Fuegerorum,  published  at  Vienna  in  1754, 
includes  139  portraits.  See  Chronik  der  Familie  Fugger  vom  Jahre 
IS99,  edited  by  C.  Meyer  (Munich,  1902) ;  A.  Geiger,  Jakob  Fuffer, 
1450-152$  (Regensburg,  1895);  A.  Schulte,  Die  Fugger  in  Aom, 
1405-1523  (Leipzig,  IQ04);  R.  Ehrenberg,  Das  Zeiialter  der  Fugger 
(Jena,  1896);  K.  Habler,  Die  Geschichte  der  Fugursckm  Handing 
tn  Spanim  (Weimar,  1897);  A.  Stauber,  Das  Haas  FuggBf  (Aags- 
burg,  1900);  and  M.  Jansen,  Die  AitfUnge  der  Fuggtr  (Leipzig, 
1907)-   

FUOrriVE  SLAVE  LAWS,  a  term  applied  in  the  United 
States  to  the  Statutes  passed  by  Congress  in  1793  and  1850  to 
provide  for  the  return  of  ^negro  slaves  who  escaped  from  one 
state  into  another  or  into  a  public  territory.  A  fugitive  slave 
clause  was  inserted  in  the  Articles  of  Confederation  of  the  New 
England  Confederation  of  1643,  providing  for  the  return  of  the 
fugitive  upon  the  certificate  of  one  magistrate  in  the  jurisdiction 
out  of  which  the  sdd  servant  fled — no  trial  by  jury  being  provided 
for.  This  seems  to  have  been  the  only  instance  of  an  interr 
colonial  provision  for  the  return  of  fugitive  slaves;  there  were, 
indeed,  not  infrequent  escapes  by  slaves  from  one  colony  to 
another,  but  it  was  not  until  after  the  growth  of  anri-slavery 
sentiment  and  the  acquisition  of  western  territory,  that  it 
became  necessary  to  adopt  a  uniform  method  for  the  return  of 
fugitive  slaves.  Such  provision  was  made  in  the  Ordinance  of 
.  1 787  (for  the  Northwest  Territory) ,  which  in  Article  VI.  provided 
that  in  the  case  of  "  any  person  escaping  into  the  same  [the 
Northwest  Territory!  from  whom  labor  or  service  is  lawfidly 
claimed  in  any  one  of  the  original  states,  such  fugitive  may  be 
lawfully  reclaimed  and  conveyed  to  the  person  claiming  his  or 
her  labor  or  service  as  aforesaid."   An  agreement  of  the  sort  was 
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accessary  ta  persuade  the  slavo-hol^ing  states  to  union,  uid  in 
the  Federal  Constitution,  Article  IV.,  Section  II.,  it  is  provided 
that  "  no  person  held  tx>  service  or  labor  in  one  state,  under  the 
kws  thereof,  escaping  into  another,  shall,  in  consequence  of  any 
Jaw  or  regulation  therein,  be  discharged  from  such  service  or 
labw,  but'  shall  be  delivered  up  on  claim  of  tbe  party  to  whom 
such  service  or  labour  may  be  due." 

The  first  q>ecific  legislation  on  the  subject  :was  enacted  on  the 
lath  of  February  1793,  and  like  tbe  Ordinance  for  the  Noithwest 
Tenitory  and  tbe  section  of  the  C<mstitution  quoted  above,  did 
not  contain  the  word  "  slave  by  its  provisions  any  Fed^^ 
district  or  circuit  judge  or  any  state  magistrate  was  authorized 
to  decide  finally  and  without  a  jury  trial  the  status  of  an  alleged 
fugitive.  The  measure  soon  met  with  strong  opposition  in  the 
northern  states,  and  Personal  Liberty  Laws  were  passed  to  hamper 
officials  in  the  execution  of  the  law;  Indiana  in  1824  and  Con- 
necticut in  1838  providing  jury  trial  for  fugitives  who  appealed 
from  an  original  decision  against  them.  In  1840  New  York  and 
Vermont  extended  the  light  of  trial  by  juiy  to  fugitives  and 
provided  them  with  attorneys.  As  ewrly  as  the  fint  decade  oi 
the  19th  century  individual  djasatiifaction  with  the  kw  of  1793 
had  taken  the  form  of  systematic  assistance  rendered  to  negroes 
escaping  from  the  South  to  Canada  or  New  England — the 
so-called  "Underground  Railroad."^  The  decision  of  the 
Supreme  Court  of  tbe  United  States  in  the  case  of  Prigg  v. 
Petmsylvania  in  1843  (16  Peters  539),  that  state  authorities 
could  not  be  forced  to  act  in  fugitive  slave  cases,  but  that 
national  authorities  must  carry  out  tbe  national  law,  was 
followed  by  legislation  in  Massachusetts  (1843),  Vermont  (1843), 
Pennsylvania  (1847)  Rhode  Idand  (1848},  forbidding  state 
officials  to  help  enforce  the  law  and  refusing  the  use  of  state 
gaols  for  furtive  slaves.  The  <kmand  &om  the  South  fw  more 
effective  Federal  legislation  was  vcoced  in  the  second  f ugitiveslave 
law,  drafted  \iy  Senator  J.  M.  Mason  of  Virginia,  and  enacted  on 
thez8thofSeptemberi85oasapartoftheC(HDpromise  Measures 
of  that  year.  Special  commissioners  were  to  have  concurrent 
jurisdiction  with  the  U.S.  circuit  and  district  courts  and  the 
inferior  courts  of  Territories  in  enforcing  the  law;  fugitives  could 
not  testify  in  their  own  behalf;  no  trial  by  jury  was  provided; 

*  Tbe  precise  amount  of  orj^nization  in  tbe  Underground  Railroad 
cannot  be  definitely  ascertained  because  of  the  exagj3;erated  use  0/ 
the  figure  of  railroading  in  the  documents  of  the  "  preadents  "  of 
the  road,  Robert  Purvis  and  Levi  Coffin,  and  of  its  many  "  con- 
ductors," and  their  discussion  of  the  "  packwes  "  and  "  freight  " 
shipped  bjf  them.  The  system  reached  from  Kentucky  and  Vixvinia 
across  Ohio,  and  from  Maryland  across  Pennsylvania  and  New 
York,  to  New  En^and  and  Canada,  and  as  early  as  1817  a  group  of 
anti-slavery  men  in  southern  Ohio  had  helped  to  Canada  as  many  as 
xooo  slaves.  The  Quakers  of  Pennsylvania  possibly  b^an  the 
work  the  mysterious  Underground  Railroad ;  the  best  known  of 
them  was  Thomas  Garrett  (1789^1871),  a  native  of  Pennsylvania, 
who,  in  l8>a;  removed  to  Wilmington,  Delaware,  where  he  was 
convictedin  1848  on  four  counts  under  the  Fugitive  Slave  Law  and 
was  fined  fSooo;  he  is  said  to  have  helped  9700'slaves  to  freedom. 
The  moat  picturesque  figure  of  the  Underground  Railroad  was 
Harriet  Tubman  (c.  1820),  called  by  her  friend,  John  Brown, 
"  General "  Tubman,  and  by  her  fellow  neeroes  "  Moses.  "  She 
made  about  a  score  of  trips  into  the  South,  bringing  out  with  her 
300  negroes  altogether.  At  one  time  a  rewaid  of  $Io,ooo  was  offered 
for  her  capture.    She  was  a  mystic,  with  remartable  clairvoyant 

g>wers,  and  did  great  service  as  a  nurse,  a  spy  and  a  scout  in  the 
ivil  War.  Levi  Coffin  (1798-1877),  a  native  of  North  Carolina 
(whose  cousm,  Vestal  Coffin,  had  established  before  1819  a  "station" 
of  the  Underground  near  what  is  now  Guilford  College,  North  Canv 
lina),  in  1826  settled  in  Wayne  County,  Ohio;  his  home  at  New 
Garden  (now  Fountain  City)  was  the  meeting  point  <A  three  "  lines  " 
from  Kentucky;  and  in  1847  he  removed  to  Cincinnati,  where  his 
labours  in  brit^ng  slaves  out  of  the  South  were  even  more  successful. 
It  has  been  argued  that  the  Underground  Railroad  delayed  the  final 
decidon  of  the  slavery  question,  inasmuch  as  it  was  a  *'  safety 
valve  " ;  for,  without  it,  the  more  inteltwent  and  capable  of  the 
negro  slaves  would,  it  is  asserted,  have  become  the  leaders  of  in- 
surrections in  the  South,  and  would  not  have  been  removed  from 
the  places  where  they  could  have  done  most  damage.  Consult 
William  Still,  The  Underground  Railroad  {Y'Yii\A6.Q\p\i\sL,  1872),  a  collec- 
tion of  anecdotes  by  a  negro  agent  of  the  Pennsylvania  Anti-Slavery 
Society,  and  of  the  Philadelphia  branch  of  the  Railroad;  and  the 
importantandscholarly  work  of  Wilbur  H.Si^bert,  Th€  Underground 
RaHroadfrom  Slavery.  tQ  Frtedem  (New  York.  1898). 


penalties  were  imposed  upon  mamfc^  who  refused  to  enforce  the 
law  or  from  whom  a  fugitive  should  escape,  and  upon  individuails 
who  aided  negroes  to  escape;  the  marshal  might  raise  a  fiassf 
comiiatusi  a  fee  of  $10  was  paid  to  tbe  OHumissioaer  i^en  his 
decision  favoured  the  claimant  and  only  $5  when  it  favoured  the 
fugitive;  and  both  tbe  fact  of  the  escafw  and  the  identity  of  the 
fugitive  were  to  be  detomined  on  purely  ex  pwle  testimony. 
Tbe  severity  of  this  measure  led  to  gross  abuses  and  defeated  its 
purpose;  the  ntuubor  of  abditionists  incnased,  the  opmtiom 
of  the  Underground  Railroad  became  more  efficient,  and  new 
Personal  Liberty  Laws  were  enacted  in  Vermont  (1850),  Con- 
necticut (1854),  Rhode  Island  (1S54),  Massachusetts  (1855), 
Michigan  (1855),  Maine  (1855  and  1857),  Kansas  (1858)  and 
Wisconsin  (1858).  Hiese  Personal  liberty  Laws  forl»de  justices 
and  judges  to  take  cognizance  of  claims,  extended  the  habeas 
corpus  act  and  the  privilege  of  jury  trial  to  fugitives,  and 
punished  false  testimony  severely.  The  supreme  court  of 
Wisconsin  went  so  far  (1859)  as  to  dedare  the  Fugitive  Slave  Law 
unconstitutional.  These  state  laws  were  one  <^  the  grievances 
offidally  retecTed  to  by  South  Carcdina  (in  Dec  i860)  as  justifying 
her  secession  from  the  Union.  Attempts  to  carry  into  effect  the 
law  of  1850  aroused  much  bitterness.  The  arrests  of  Sims  and 
of  Shadrach  in  Boston  in  1851;  of  "Jerry'*  M'Henry,  in 
Syracuse,  New  York,  in  the  same  year;  of  Anthony  Bums  in 
1854,  in  Boston;  and  of  the  two  Gamer  families  in  1856,  in 
Cincinnati,  with  other  cases  arising  under  the  Fugitive  Slave 
Law  of  1850,  probably  had  as  much  to  do  with  bringing  on  the 
Civil  War  as  did  the  controversy  over  slavery  in  the  Territories. 

With  the  beginning  of  the  Civil  War  the  legal  status  of  the 
^ve  was  changed  by  his  master's  being  in  arms.  Gegaml  B.  F. 
Butler,  inMay  x86i,  declared  negro  slaves  contraband  of  war. 
A  confiscation  bill  ms  passed  in  August  1861  rfFy^**^TpTig  fnun 
his  service  or  labour  any  slave  employed  in  aiding  or  promoting 
any  insunection  against  the  government  of  the  United  States. 
By  an  act  of  the  17th  of  July  1862  any  slave  of  a  didoyal  master 
who  was  in  territory  occupied  by  northern  troops  was  declared 
ipso  facto  free.  But  for  some  time  the  Fugitive  Slave  Law  was 
considered  still  to  hold  in  the  case  of  fugitives  from  masters  in 
the  border  states  who  were  loyal  to  the  Unkm  government,  and 
it  was  not  untQ  the  aSth  of  June  1864  that  the  Act  of  1850  was 
repealed. 

See  J.  F.  Rhodes,  History  of  the  United  Stales  from  fke  Compromise, 
of  iSao,  vols.  i.  and  iL  (New  York,  1893);  and  M.  G.  M'DougaUn 
Fugittve  Slaves,  1619-186$  (Boston,  1891). 

FUGLEH AN  (from  the  Ger.  Fiagdmetm^  the  man  on  the 
FtUgd  or  wing),  properly  a  militaiy  term  for  a  sotdick-  who  is 
selected  to  act  as  "  guide,"  and  posted  generally  on  the  flanks 
with  the  duty  of  directing  the  march  in  the  required  line,  or  of. 
giving  the  time,  &c.,  to  the  remainder  of  the  unit,  which  conforms 
to  his  movements,  in  any  military  exercise.  The  word  is  thea> 
applied  to  a  ringleader  or  one  who  takes  the  lead  in  any  nunre- 
ment  or  concerted  movement. 

FUGUE  (Lat.  fuga,  flight),  in  music,  the  mutual  "  pursuit " 
of  voices  or  parts.  It  was,  up  to  the  end  of  the  K3th  century,, 
if  not  later,  the  name  a[^lied  to  two  art-forms.  (A) 
ligala  was  the  exact  reproduction  by  one  or  more  voices  of  tfae- 
sutment  of  a  leading  part  Hie  rcfuodndng  voice  (eomes) 
was  seldom  if  ever  written  out,  for  1^  difierenccB  between-  it 
and  the  dm  were  rigidly  ^tonatic;  e.g.  it  was  an  exact  Inversion,- 
or  exactly  twice  as  slow,  or  to  be  sung  backwards,  &c.  &c. 
Hence,  a  rule  or  canon  was  given,  often  in  enigmatic  form,  by- 
which  the  comes  was  deduced  from  the  dux:  and  so  the  term 
canon  became  the  appropriate  name  for  the  form  itself,  and  is 
still  retained.  (B)  A  composition  in  which  the  canonic  style 
was  cultivated  without  canonic  restriction  was,  in  the  i6th 
century,  called /uga  ricercata  or  simply  a  ricercare,  a  tttm  which 
is  still  used  by  Bach  as  a  title  for  the  fugues  in  Das  musikaHscke 
Opfer. 

The  whole  conception  of  fugue,  rightly  understood,  is  one  of 
the  most  important  in  music,  and  the  reasons  why  some  con- 
trapuntal compositions  are  called  fugues,  while  others  are  not, 
are  sp  trivial,  tecluucaUy  as  well  as  aesthetically,  that  we  have 
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preferred  to  treat  the  subject  separately  under  the  general 
hettdibg  of  CoNTftAPuMTAt  ^oeus,  resuving  only  technical 
terms  for  definition  here. 

(i.)  If  in  the  beginning  or  exposition  "  the  material  with  which 
the  opening  voice  accompanies  the  answer  is  faithfully  reproduced 
as  the  accompaniment  to  subsequent  entries  of  the  subject,  it 
is  called  a  co»ntersubject  (see  Cottntekpoiki,  under  sub-heading 
DotMe  Counterpoini).  Obvioudy  the  process  may  be  carried 
further,  the  first  countersubject  going  on  to  a  second  when  the 
subject  enters  in  the  third  part  and  so  on.  The  term  is  also 
api^ied  to  new  subjects  appearing  later  in  the  fugue  in  combina- 
tion(immediate<wde8tined) withthe<»i|^i^subject.  Cherubim, 
holding  the  doctrine  that  a  fugue  cannot  have  more  tlum  one 
subject,  insists  on  applying  the  term  to  the  less  prominent  of 
the  subjects  of  what  are  commonly  called  double  fugues,  i.e. 
fugues  which  begin  with  two  parts  and  two  subjects  simultan- 
eously, and  so  also  with  triple  and  quadruple  fugues. 

(ii.)  Episodes  are  passages  separating  the  entries  of  the  subject.* 
Episodes  are  usually  developed  from  the  material  of  the  subject 
and  countersubjects;  they  are  very  rarely  independent,  but 
then  conspicuously  so. 

(iii.)  Stretto,  the  overlapping  of  subject  and  answer,  is  a  resource 
the  posdbilities  of  idiich  may  be  exemplified  by  the  setting  of 
the  words  omnes  generatioms  in  Bach's  Jfagnt/Ecof  (see  Bach). 

(iv.)  The  distinction  between  reai  and  tonal  fugue,  which  is 
still  sometimes  treated  as  a  thing  of  great  historical  and  technical 
importance,  is  really  a  mere  detail  resulting  from  the  fact  that 
a  violent  oscillation  between  the  keys  of  tonic  and  dominant 
is  no  part  erf  the  function  of  a  fugal  exposition,  so  that  the  answer 
is  (e^dafly  in  its  first  notes  and  in  points  that  tend  to  shift  the 
key)  not  so  much  a  transposition  of  the  subject  to  the  key  of 
the  dominant  as  an  adaptation  of  it  from  the  tonic  part  to  the 
dominant  part  of  the  scale,  or  vice  versa;  in  short,  the  answer 
iaas  far  as  possible  on  the  dominant,  not  in  the  dominant.  The 
modifications  this  principle  produced  in  the  answer  (which  have 
Been  happily  described  as  resembling  "  fore-shortenmg ")  are 
the  <mly  distinctive  marks  of  tataX  fugue;  and  the  tot-booka 
ue  half  filled  with  the  attempt  to  reduce  them  from  matters 
of  ear  to  rules  of  thumb,  which  rules,  however,  have  the  merit 
(unusual  in  those  of  the  academic  fugue)  of  being  founded'on 
observation  of  the  practice  of  great  masters.  But  the  same 
prittdi^e  as  often  as  not  produces  answers  that  are  exact  trans- 
positions of  the  subject;  and  so  the  only  kind  of  real  fugue 
{i.e.  fugue  with  an  exact  answer)  that  could  rightly  be  contrasted 
with  tonal  fugue  wocdd  be  that  in  which  the  answer  oflght  to 
be  tokmlimt  is  not.  It  must  be  admitted  that  tonal  angers  are 
EBte in  the  modal  music  of  the  i6th  century,  though  their  melodic 
princqiks  are  <rf  yet  earlier  date;  stiH,  though  tonal  fugue  does 
aetibBcome.  usual  until  well  on  hi  the  Z7th  century,  the  Idea 
that  it  is  a  separate  spedes  is  manifestly  absurd,  unless  the  term 
simply  means  "  fugue  in  modem  tonality  or  key,'*  whatever  the 
answer  may  be. 

'  The  term  "  answer  "  is  usuafiy  reserved  for  those  entries  of 
the  subject  that  are  placed  in  what  may  be  called  the  "  comple- 
mentary "  position  of  the  scale,  whether  they  are  "  tonally  " 
modified  or  not.  Thus  the  order  of  entries  in  the  exposition  of 
the  first  fugue  ot  the  IFo/t^fm^.  Klat.  is  subjecty  answer,  answer, 
subject; '  a  departure  from  the  usual  rule  according  to  which 
subject  and  answer  an  strictly  altomate  in  the  exposition. 

In  ctmclnsion  we  mi^  remind  the  reader  of  the  most  aocorate 
a«  wdl  as  the  most  vivid  description  ever  given  of  the  essentials 
of  afugue,  in  the  famous  lines  in  Paradise  Lost^  book  xL 
"His  volant  toudi, 
Instinct  through  all  proportions,  low  and  high. 
^  Fled  and  pursued  transverse  the  resonant  fugue." 

It  is'  hard  ,  to  realize  that  this  description  of  organ-music  was 
written  in  no  dassical  period  of  instrumental  poljrphony,  but 
just  half-way  between  the  death  of  Frescobaldi  and  the  birth 

'  An  episode  occurring  during  the  exposition  is  sometimes  called 
codetta,  a  distinction  the  uselessness  of  which  at  once  auKara  on 
an  analysis  of  Bach's  and  fugue  in  the  Wohltemp.  Klav.  (the  term 
codetta  is  more  correctly  applied  to  notes  filling  in  a  gap  between 
subject  and  its  first  answer,  but  such  a  gap  is  rare  in  good  examples) . 
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of  Bach.  Every  word  is  a  definition,  both  retrospective  and 
prophetic;  and  in  "transverse"  we  see  all  that  Sir  Frederick 
Gore  Ouseiey  expresses  in  his  popular  distinction  between  the 
*•  perpendicidar  "  or  homophonic  style  in  which  harmony  is 
built  up  in  chords,  and  the  "  horizonul  "  or  polyphonic  style  in 
which  it  is  woven  in  threadsof  independent  melody.  (D.  F.  T.) 

FOHRICH,  JOSEPH  VON  (1800-1876),  Austrian  painter,  was 
bom  at  Kratzau  in  Bohemia  on  the  9th  of  February  1800.  De^ly 
impressed  as  a  boy  by  rude  pictures  adorning  the  wayside  chapels 
of  his  native  country,  his  first  attempt  at  composition  was  a 
ritetch  of  the  Nativity  for  the  festival  of  Christmas  in  his  father's 
house.  He  lived  to  see  the  day  when,  becoming  celebrated  as 
a  composer  of  scriptural  episodes,  his  sacred  subjects  were 
transferred  in  numberless  repetitions  to  the  roadside  churches  of 
the  Austrian  state,  where  humble  peasants  thus  learnt  to  admire 
modem  art  reviving  the  niodels  of  eaifier  ages.  Fflhrich  has 
been  fairly  described  as  a"  Nazarene,"  a  romantic  religious  artist 
whose  pencil  did  more  than  any  other  to  restore  the  old  spirit 
of  Dilrer  and  give  new  shape  to  countless  incidents  of  the  gospel 
and  scriptural  legends.  Without  the  power  of  Cornelius  or  the 
grace  of  Overbeck,  he  composed  with  great  sldll,  especially  in 
outline.  His  mastery  (rf  distribution,  form,  movement  and 
expression  wits  a^derable.  In  its  pecuUar  way  his  drapery 
was  perfectly  cast.  EssentiaUy  creative  as  a  landscape 
drau^tsman,  he  had  sUU  no  feeling  for  colour;  and  when 
he  produced  monumental  pictures  he  was  not  nearly  so 
successful  as  when  designing  subjects  for  woodcuts.  FUhrich's 
fame  extended  far  beyond  the  waUs  of  the  Austrian  capital', 
and  his  illustrations  to  Tieck's  Genofeva,  the  Lord's  Prayer, 
the  Triumph  of  Christ,  the  Road  to  Bethlehem,  the  Succession 
of  Christ  according  to  Thomas  3.  Kempis,  the  Prodig^ 
Son,  and  the  verses  of  the  Psalter,  became  well  known.  His 
Prodigal  Son,  especially,  is  remarkable  for  the  fancy  with  which 
the  spirit  of  evil  is  embodied  in  a  figure  constantly  recurring, 
and  iOte  that  of  M^histophdes  exlubiting  temptation  in  a  hujnan 
yet  demcHuaeal  shape. '  FUhrich  became  a  pupB  at  Ae  Academy 
of  Prague  in  1816.  His  first  inspiration  was  derived  from  the 
prints  of  DOrer  and  the  Faust  of  Coraefius,  and  the  fint  frait  of 
this  turn  of  study  was  the  Genofeva  series.  In  1826  he  went  to 
Rome,  where  he  added  three  frescoes  to  those  executed  by 
Comdius  and  Overbeck  in  the  Palazzo  Massimi.  His  subjects 
were  taken  from  the  life  of  Tasso,  and  are  almost  solitary  examples 
of  his  talent  in  this  class  of  composition.  In  1831  he  fini^ed 
the  Triumph  of  Christ  now  in  the  Raczynski  palace  at  Beriin. 
In  1834  he  was  made  custos  and  in  1841  professor  of  compoution 
in  the  Academy  of  Vienna.  After  this  be  completed  the  monu- 
mental pictures  of  the  church  of  St  Nepomuk,  and  in  1854-1861 
the  vast  series  of  wall  paintings  which  cover  the  inside  of  the 
Lerchenfeld  church  at  Vienna.  In  1873  he  was  pen^ned  and 
made  a  knight  of  the  order  <rfFyanzJo8ei^;  1875  is  the  date  of  his 
illustratftms  to  ^  ^alms.  He  died  on  the  13th  of  Mardi  1876. 

His  autobiogmphy  was  publi^ed  in  1875,  and  a  menunr  by  his 
son  Lucas  in  1886. 

FUJI  (Fuji-san,  Fujiyama,  Fu^yama),  a  celebrated  mountain 
of  Japan,  standing  W.S.W.  of  Tokyo,  its  base  being  about  70  m. 
by  r^  from  that  city.  It  rises  to  a  height  of  12,395  ft-  ^ts 
southern  slopes  reach  the  shore  of  Suniga  Bay.  It  is  a  cone  of 
beautifully  simple  form,  the  more  striking  to  view  because  it 
stands  is<^ted;  but  its  summit  is  not  conical,  being  broken  by 

crater  some  soob  ft.  in  diameter,  for  Fuji  is  a  quiescent  volcano. 
Small  outbursts  of  steam  are  still  to  be  observed  at  some  points. 
An  eruption  is  recorded  so  lately  as  the  first  decade  of  the  i8th 
(xntury.  The  mountain  is  tlw  resort  of  great  numbers  trf  pi^ms 
(see  also  Japan). 

FU-KIEN  (formeriy  Min),  a  south-eastern  province  of  China, 
bounded  N.  by  the  province  of  Cheh-kiang,  S.  by  that  of  Kwang- 
tung,  W.  by  that  of  Kiang-si  and  E.  by  the  sea.  It  occupies  an 
area  53,480  sq.  m.  and  its  population  is  estimated  at  20,000,000. 
The  provincial  capital  is  Fuchow  Fu,  and  it  is  divided  into  eleven 
prefectures,  besides  that  ruled  over  by  the  prefect  of  the  capital 
city.  Fu-kiea  is  generally  mountainous,  being  over^read  by  the 
Nan-shan  ranges,  which  run  a  general  course  of  N.£.  and  S.W. 
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The  principal  river  13  the  Min,  which  is  formed  by  the  junctioa, 
ia  the  neighbourhood  of  the  city  of  Yeu-p'ing  Fu,  of  three  rivers, 
namdy,  the  Nui-u,  which  takes  its  rise  in  the  mountains  on  the 
western  fnmtier  in  the  prefecture  of  £ien-ning  Fu,  the  Fuh-tun 
Ki,  the  source  of  which  is  found  in  the  ifistrict  of  Ewang-tsih  in 
the  north-west  of  the  province,  and  the  Ta-shi-lu  (Shao  Ki),  which 
rises  in  the  mountains  in  the  western  district  of  Ning-hwa.  From 
Yen-p'ing  Fu  the  river  takes  a  south-easterly  course,  and  after 
passing  along  the  south  face  of  the  dty  of  Fuchow  Fu,  empties 
itself  into  the  sea  about  30  m.  below  that  town.  Its  upper  course 
is  narrow  and  rocky  and  abounds  in  rapids,  but  as  it  approaches 
Fuchow  Fu  the  chaimel  widens  and  the  current  becomes  slow 
and  even.  Its  depth  is  very  irregular,  and  it  is  navigable  only  by 
native  boats  of  a  small  class.  Two  other  rivers  flow  into  the  sea 
near  Amoy,  neither  of  which,  however,,  is  navig^>Ie  for  any 
distance  from  its  mouth  owing  to  the  sbidlows  and  rapids  with 
which  they  abound.  Thirty-five  miles  inland  from  Amoy  stands 
the  city  of  Chang  Chow,  famous  for  the  bridge  which  there  spans 
the  Kin-lung  river.  This  bridge. is  800  ft.  long,  and  consists  of 
granite  monoliths  stretching  from  one  abutment  to  another.  The 
soil  of  the  province  is,  as  its  name,  "  Happy  Establishment," 
indicates,  very  productive,  and  the  scenery  is  of  a  rich  and  varied 
character.  Most  of  the  hills  are  covered  with  verdure,  and  the 
less  rugged  are  laid  out  in  terraces.  The  principal  products  of 
the  province  are  tea,  of  which  the  best  kind  is  that  known  as 
Bohea,  whidi  takes  its  name,  by  a  mi^ronundation,  ^m  the 
Wu^e  Mountains,  in  the  prefecture  of  Eien-ning  Fu,  where  it  is 
grown;  grains  of  various  kinds,  oranges,  plantins,  lichis,  bamboo, 
ginger,  gold,  silver,  lead,  tin,  iron,  salt  (both  marine  and  rock), 
deers'  horns,  beeswax,  sugar,  fish,  birds'  nests,  medicine,,  paper, 
doth,  timber,  &c.  Fu-kien  has  three  open  ports,  Fucllow  Fu 
Opened  in  184Z]  Amoy  opened  to  trade  in  the  same  year  and 
Funing.  The  latter  port  was  only  opcaied  to  f<»^n  trade  in 
X898,  but  in  X904  it  imported  and  ej^ortcd  goods  to  the  value  of 
^£7668  and  £278,160  respectively. 

VUKUI,  a  town  of  Japan  in  the  province  of  Echicen,  Nippon, 
near  (he  west  coa^t,  30  m.  N.  by  F.  of  Wakasa  Bay.  It  lies  in 
a  volcanic  distnct  much  exposed  to  earthquakes,  and  sneered 
aevertdy  during  the  ditturba^ues  of  iSgi-iHgi,  when,  a  chasm  over 
40  m.  4ong  was  opened  across  the  Neo  vall^  from  Fukui  to 
JBUtalnra.  But  Fokui  subsequently  revived,  and  is  now  in  a 
flourishing  qondition,  with  several  local  indu^ries,  .espedaUy  the 
manufa(;ture  <ti  paper,  and  an  increasing  population-exceeding 
50jO0o.  Fukui  has  railway  comonunicatiqon.  There  are  ruins  of 
a  castle  of  the,Daimio8  of  Echizen. 

FUKUOKA,  a  town  on  the  north-west  coast  of  the  island  of 
Kiushiu^  Japan,  in  the  province  of -Chikuzen,  90  m.  NJ^.E.  of 
Nafft^Aki  by  raiL  Pop.  about  73,00a.  With  Hakata,  on  the 
omxiMteside  ci  n  small  coast  streaoi,  it  forms  a  large  centre  of 
population,  with  an.increaang  expcort  trade  and  several  Ipcal 
Industries.  Of  these  the.  most  import4nt.is  silk-weaviutg,,  and 
Hakata  eH>eciaUy  iajoptcd  for  its  dnmble  silk  fabrics.  Fukuoka 
wa?  topjcaoAy.  the  ne^ence  of  the  powerful  daimio  ni  Chikuzen, 
and  played  a  oMaspiicuous  part  in  Uie  medieval  history  of  Japan; 
the  renowned  temple  of  Yeiya?  in  the  district  was  destroyed  by 
fire  during  the  re volurion  of  186S.  There  are  several  other  places 
of  this  name  in  Japan,  the  mo^t  important  being  Fukuoka  in  the 
province  of  Mutsu,  North  Nippon,  a  railway  station  on  the  main 
line  from  Tokyo  to  Aimori  Ura  Bay.   Pop.  about  5000. 

FULA  (FULBE,  Feixaxah  or  Peuls),  a  nuQkerous  and  powerful 
African  people,  spread  over  an  immense  region  from  Senegal 
jtssjiy  to  Daif  ur.  Strictly  they  have  no  a>untry  of  their  own,  and 
nowhere  form  the  whde  of  the  population,  though  nearly  always 
the  dominant  native  race.  Tbgy  are  most  numerous  in  Upper 
^en^al  and  in  the  countries  under  Froidi  sway  immediatdy 
south  of  Senegambia,  notably  Futa  Jallon.  Farther  east  th^ 
rule,  subject  to  the  control  of  the  French,  Segu  and  Massena, 
countries  on  both  banks  of  the  upper  Niger,  to  the  south-west  of 
Timbuktu.  The  districts  within  the  great  bend  of  the  Niger 
have  a  large  Fula  population.  East  of  that  river  Sokoto  and  its 
tributary  emirates  are  ruled  by  Fula  princes,  subject  to  the 
control  of  the  British.  Nixgrian  administration.   Fula  are  settled 


in  Bomu,  Baginni,  Wadai  and  the  upper  Nik  Valley,^  but  have 
no  political  power  in  those  countries.  Their  most  souther^ 
emirate  is  Adamawa,  the  rauntiy  on  both  sides  of  the  upper 
Benue.  In  this  vast  r^on  of  distribution  the  Fula  p<^ndatM»ii 
are  most  dense  towards  the  west  and  untb,  most  scattered 
towards  the  east  and  south.  Originally  herdsmen  in  the  western 
and  central  Sudan,  they  ext»ded  their  sway  east  of  the  Niger, 
under  the  leadership  of  Othman  Dan  Fodio,  during  the  early 
years  of  the  19th  century,  and  having  subdued  the  Hausa  states, 
founded  the  empire  of  Sokoto  with  the  vassal  emirates  of  Kano, 
Gando,  Nupe,  Adamawa,  &c 

The  question  of  the  ethnic  affinities  of  the  Fula  has  gjvo)  rise 
to  an  enormous  amount  of  speculation,  but  the  most  reasonable 
theory  is  that  they  are  a  mixture  of  Berber  and  Negro.  This  is 
now  the  most  generally  accepted  theoiy.  Certainly  there  is  no 
reason  to  conned;  them  with  the  andent  Egyptians.  In  the 
district  of  Sen^al  known  as  Fuladugu  or  "  Fula  Land,"  where 
the  purest  types  of  the  race  are  found,  the  people  are  of  a  reddish 
brown  or  light  chestnut  colour,  with  oval  faces,  ringlety  or  even 
smooth  hair,  never  woolly,  straight  and  even  aquiline  noses, 
delicatdy  shaped  lips  and  r^ular  features  quite  differentiating 
them  from  the  Negro  type.  Like  most  conquering  races  the 
Fula  are,  however,  not  of  uniform  physique,  in  many  districts 
approximating  to  the  local  type.  They  nevertheless  maintain 
throughout  their  widespread  territory  a  certain  national  solid- 
arity, thanks  to  common  qieech,  traditions  and  usages.  The 
ruling  caste  of  the  Fula  dMeis  widely  in  diancter  from  the 
herdsmen  of  the  western  Sudan.  The  latter  are  peaceable, 
inofFendve  and  abstemious.  They  are  mainly  monogamous, 
and  by  rigidly  abstaining  from  foreign  marriages  have  preserved 
radal  purity.  The  ruling  caste  in  Nigeria,  on  the  other  hand, 
despise  their  pastoral  brethren,  and  throng  generations  of 
polygamy  with  the  conquered  tribes  have  beccune  more  Negroid 
in  type,  black,  burly  and  coarse  featured.  Love  of  luxury, 
pomp  and  &nery  is  their  chief  characteristic  Taken  as  a  whole, 
the  Fula  race  Is  distinguished  by  great  intelligence,  franknes  of 
dispwition  and  strength  d  duvacter.  As  sokli»s  th^  are 
renowned  almost  exduaivej^  as  cavalry;  uid  the  race  has 
produce^  several  leaders  possessed  of  much  atiatc^osl  skOL 
Besides  the  ordinary  Negro  umpm,  they  use  inm.«pear8  ^th 
leatherbound  handles  and  9iwds.  They  an  gawraUjf  excdlcW 
rulec9»  stem  butj  patient  and  just.  The  Nigerian  mir»«cquired, 
however,  an  eWI  repntatim  during  the-  igth  centiny  as  slave 
raiders.  Th^  have  long  been  devout  Mahommedans,  and 
mosqnes  -and  sobopls  exist  in  almo^  ail  th«r  towns.  Tradition 
says  that  of  old  every  Fula  boy  and  .girl  was  a  scholar;  but 
during  the  decadence  of  thdr  power  towards  the  dose  of  the  19th 
century  education  was  not  highly  valued.  Power  Kerns  to  iam 
somewJuU  qxult  this  virile  race,  but  .such  authorities  -u .  Sir 
Frederick  Lu0srd  believe  them  still  capfdUe  a  great  future. 
,  The  Fula  languafe  has  as-  yet  found  no  place  in  any  African 
linguistic  family.  In  its  nui^nmits  It  is  akin  to  the  Haaoto- 
Sfsnitic  .group.  It  .  possesses  two  XKUamtficsl  gMiders,  Mit 
masculine  and  f^nine,'  but  the  huwan  and  the  non-hxuaan; 
the  adjective  agrees  in  assonance  with  its  noun,  and  euphony 
plays  a  great  part  in  verbal  and  nominal  inflecti^ois.  Jn  sOme 
ways  resemblhig  the  Negro  dialects,  it  betrays  BontNegvoid 
influenceaintheuseof  suffixes,.  The  name  of  thepecqile  has  many 
variations.  Fulbe  or  Fula  (sing.  Pullo,  Peul)  is  the  Mandingan 
name,  FoUani  the  Hausa,  Fellatah  the  JE^uri,  FuUan  the 
Arab,. and  Fulde  on  the  Benue^  like  the  name  AtMte, "  white," 
given  them  in  Kororofa,  all  these  seem  to  r^n  to  their. 
reddish  hue. 

See  F.  Ratzel,  Bitb>ry  of  Mankind  (Enfflish  ed.,'Loftdon,  1896- 
1898);  Sir  F.  Lu^rd,  "  Northern  Nigeria,  in  Gtogra^idatl  Journal 
(July  I9<H);  Gnmal  de  Guirodou,  Lcs  Pvls  (1887):  E.  A.  Bracken- 
buryi  A  Short  Vocabulary  of  the  Fulani  Language  (Zungeru,  1907); 
the  artides  Nigeria  and  Sokoto  and  authorities  there  cited. 


*  Sir  Wm.  Wallace  in  a  report  on  Northern  Nigeria  ("  Cokmii^ 
Office"  series.  No.  J551,  1907)  calls  attention  to  the  exodus  "of 
thousands  of  Fulani  of  all  sorts,  but  mostlv  Metlawa,  from  the 
French  Middle  Niger,"  and  states  that  the  majority  of  the  emigrants 
are  set^iiq;  in  the  Nile  valley.  •  .  ■ 
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FULCHER— FXJL(5ENTIUS 


"■  ■FUtCHER  Cor  FtmcHEs!)  OP  CHAATRES  (toiS-c.  1130), 
French  chronicler,  was  a  priest  who  was  present  at  the  coundl 
of  Clermoat  in  1095,  and  accompanied  Robert  II.,  duke  of 
Normandy,  on  the  first  crusade  in  iog6.  Having  spent  some 
time  in  Italy  and  taken  part  in  the  fighting  on  the  way  to  the 
Holy  Land,  he  became  chaplain  to  Baldwin,  who  was  chosen 
king  of  Jerusalem  in  iioo,  and  lived  with  Baldwin  at  Edessa 
tod  then  at  Jerusalem:  He  accompanied  this  king  on  several 
warlike  expeditions,  but  won  more  lasting  fame  by  writing  his 
Hisloria  HierosolymitoMa  or  Gesia  Francorum  Jerusalein  cx- 
PugttanHum,  one  of  the  most  trustworthy  sources  for  the  history 
of  the  first  crtuade.  In  its  final  form  it  is  divided  into  three 
books,  and  covers  the  period  between  the  council  of  Germont 
and  1 1 27,  and  the  author  only  ^ves  details  of  events  which  he 
himself  had  witnessed.  It  was  used  by  William  of  Tyre.  Fulcher 
died  after  1127,  probably  at  Jerusalem.  He  has  been  confused 
with  Foucher  of  MongerviUier  (d.  117,1),  abbot  of  St-Pere-cn- 
Vall£e  at  Chartres,  and  also  with  another  person  of  the  same 
name  who  distinguished  himself  at  the  siege  of  Antioch  in 
logS. 

The  Historia,  but  in  an  incomplete  form,  was  first  published  by 
J.  Hangars  in  the  Gesta  Dei  per  Francos  (Hanover,  161 1).  The  best 
edition  is  in  tome  ili.  of  the  Recueil  tUs  historiens  des  croisades, 
Historiens  occidentaux  (Paris,  1866);  and  there  is  a  French  transla- 
tion in  tome  xxiv.  of  Guizot's  Collection  des  mimoires  rdalijs  d 
I'histoirede  France  (Paris,  1823-1835). 

See  H.  von  Sybel,  Gesckichte  des  ersten  Kreutsuges  (Leiprig,  1681) ; 
and  A.  Molinier,  £/u  Sowces  de  Vhistoire  de  France,  tome  h.  (Paris, 
1902). 

FULDA,  a  town  and  episcopal  see  of  Germany,  in  the  Prussian  ' 
province  of  Hesse-Nassau,  between  the  Rhiin  and  the  Vogel- 
Gebirge,  69  m.  N.E.  from  Frankfort-on-Main  on  the  railway 
-to  Bebra.  Although  irregularly  built  the  town  is  pleasantly 
situated,  and  contains  two  fine  squares,  on  one  of  which  stands  a 
fine  statue  of  St  Boniface.  The  present  cathedral  was  built 
at  the  beginning  of  the  18th  century  on  the  model  of  St  Peter's 
at  Rome,  but  it  has  an  ancient  crypt,  which  contains  the  bones 
of  St  Boniface  and  was  restored  in  1892.  Opposite  the  cathedral : 
is  the  former  monastery  of  St  Michael,  now  the  episcopal  palace. 
The  Micbselskirche,  attached  to  It,  is  a  small  round  church  buUt, 
■In  inutation  of  Uk  Holy  Sepok^,  in  82a  and  restored  in  1853. 
Of  other  buildings  may  be  menti<med  the  librajry,  with  upwards 
of  80,000  printed  books  and  many  inluable  MS^.,  the  stately 
palace  with  its  gardens  and  orangery,  the  former  Benedictinfe ; 
nunnery  (founded  1625,  and  now  used  as  a  seminary),  and  the 
Minoritefriary(i238)nowusedasafumiturewarehouse.  Among ; 
the  secular  buildings  are  the  fine  Schloss,  the  BiUiothek,  the 
town  hall  and  the  post  a&ce.  There  are  several  schools,  a  hospital 
founded  in  the  13th  ceotury,  and  some  new  artillery  bartacks. 
Many  industries  are  carried  on  in  Fulda.  These  include  weaving 
and  dyeing,  the  manufacture  of  linen,  plush  and  other  textiles 
and  brewing.  There  are  also  railway  woxb  in  the  town.  A 
bige  trade  Is  done  in  cattle  uid  grain,  many  markets  bdng  ht\A 
here.  Fine  views  toe  obtained  from  several  hffls  in  the  nei^boar^ 
hood,  among  these  beu^  the  Ftauenbwg,  the  Fetenbecg  luad 
the  Kalvarienberg. 

Fulda  owes  its  existence  to  its  famous  abbey.  It  became  a 
town  in  1208,  and  during  the  middle  ages  there  were  many 
«firuggles  between  the  abbots  and  the  townsfolk.  During  the 
'Peasants*  War  it  was  captured  by  the  rebeb  and  during  the 
"Seven  Years'  War  by  the  Hanoverians.  It  came  finally  into  the 
possession  of  Prussia  in  1866.  From  1734  to  1&04  Fiilda  was 
the  seat  of  a  university,  and  latterly  many  assemblies  of  German 
bishops  have  been  held  in  the  town. 

The  great  Benedictine  abbey  of  Fulda  occupies  the  place  in 
the  ecclesiastical  history  of  Gennany  which  Monte  Cassino  holds 
in  Italy,  St  GaD  in  South  Germany,  Corvey  in  Saxony,  Tours 
in  France  and  lona  in  Scotland.  Founded  in  744  at  the  instiga- 
tion of  St  Boniface  by  his  pupil  Sturm,  who  was  the  first  abbot, 
it  became  the  centre  of  a  great  missionary  work.  It  was  liberally 
endowed  with  land  by  the  princes  of  the  CaroUngian  house  and 
.others,  and  soon  became  one  of  the  most  famous  and  wealthy 
establishments  of  its  kind.   About  968  the  pope  declared  that 


its  abbot  was' primate  of  all  the  abbots  in  CfeAuany  uid  Gaul, 
and  later  he  became  a  prince  of  the  Empire.  Fulda  was  specially 
famous  for  its  school,  which  was  the  centre  of  the  theological 
learning  of  the  early  middle  ages.  Among  the  teachers  here 
were  Alcuin,  Hrabanus  Maurils,  who  was  abboL'from  822  to  842. 
and  Walafrid  Strabo.  Early  in  the  loth  century  the  monastery 
was  reformed  by  introducing  monks  from  Scotland,  whb  were 
responsible  for  restoring  in  its  old  strictness  the  Benedictine  rule. 
Later  the  abbey  lost  some  of  its  lands  and  also  its  high  petition, 
and  some  time  before  the  Reformation  the  days  of  its  glory 
were  over.  Johann  von  Henneberg,  who  was  abbot  from  1529 
to  1541,  showed  some  sympathy  with  the  teaching  of  the  re- 
formers, but  the  Counter-Reformation  made  great  progress  here 
under  Abbot  Balthasar  von  Dembach.  Gustavus  Adolphus 
gave  the  abbey  as  a  principality  to  William,  landgrave  of  Hesse, 
but  William's  rule  only  lasted  for  ten  years.  In  1752  the  abbot 
was  raised  to  the  rank  of  a  bishop,  and  Fulda  ranked  as  a  prince- 
bishopric.  This  was  secularized  in  1802,  and  in  quick  succession 
it  belonged  to  the  prince  of  Orange,  the  king  of  France  and  the 
grand-duchy  of  Frankfort.  In  1816  the  greater  part  of  the 
principality  was  ceded  by  Prussia  to  Hesse-Cassel,  a  smaller 
portion  being  united  with  Bavaria.  Sharing  the  fate  of  Hesse- 
Cassel,  this  larger  portion  was  annexed  by  I^russia  in  x866.  In 
1829  a  new  bishopric  was  founded  at  Ftdda. 

For  the  town  see  A.  Hartmann,  Zeitgeschichie  von  FuJda  (Fulda, 
1895);  J.  Schneider,  Fahrer  durch  die  Stadt  Fulda  (Fulda,  1899); 
and  Chronik  van  Ftdda  und  dessen  Um^bwtgen  (1839).  For  the 
history  of  the  abbey  see  Gegenbaur,  Das  Kloster  Fulda  im  Karolinger 
ZeitaUer  (Fidda,  1871-1874);  Amdt,  Geschichte  des  HochsUfts  FuUit 
(Fulda,  i860) ;  and  the  Fuldaer  Geschiektsbtitter  (1903  fol.). 

FITLGENTIUS,  FABIUS  PLANCIADBB,  Latin  grammarian, 
a  native  of  Africa,  flourished  in  the  first  half  of  the  6th  (or  the 
last  part  of  the  5th)  century  a.d.  He  is  to  be  distinguished 
from  Fulgentius,  bishop  of  Ruspe  {468-533),  to  whom  he  was 
probably  related,  and  also  from  the  bishop's  pupil  and  biographer, 
Fulgentius  Ferrandus.  Four  extant  works  are  attributed  to 
him.  (i)  MytkologiarwH  Hbri  Hi.,  dedicated  to  a  certain 
Catus,  a  presbyter  of  Carthage,  containing  75  myths  briefly  told, 
and  then  explained  in  the  mystical  and  allegwical  manner  of 
the  Stoics  and  Net^ilatonlsts.  For  this  purpose  the  authot 
generally  invokes  ^  aid  of  etymdogies  which,  borrowed  froA 
the  philosc^hers,  are  highly  absurd.  As  a  Christian,  Fulgentius 
sometimes  (but  less  frequently  than  might  have  becai  expected) 
quotes  the  Bible  by  the  side  of  the  philosophers,  to  give  a 
Christian  colouring  to  the  moral  lesson.  {»)  ExposUio  Vergilionae 
conHnenHae  (con/«n#n/*o= contents),  a  sort  of  appendix  to  {1}, 
dedicated  to  Catus.  The  poet  himself  appears  to  the  author  and 
explains  the  twelve  books  of  the  Aetteid  as  a  picture  of  human 
life.  The  three  words  arma  (•=  virtus),  wy(-'sapientia),'^««* 
(=princep8)  In  the  first  line  represent  respectively  substantia 
corporaUs,  sensualis,  omans.  Book  i.  symbolizes  the  birth  and 
eariy  diildhood  of  man  (the  shipwreck  of  Aeneas  denotes  the 
peril  of  birth),  hook  vi.  titt  plunge  into  the  depdis  of  wisdom. 
(3)  SxposWo  sermonum  atUi^urum,-  eqdanatiotts  of  63  rare  and 
flj^olete  words,  sui^mrted  by  quotations  (aometimei  from  authors 
luid  works  that  never  existed) .  It  is  much  inferior  to  the  rimiUr 
work  of  Nonius,  with  which  it  is  often  edited.  (4)  Liber  absque 
litteris  de  aetatibus  tnundi  et  homtrHs.  In  the  MS.  heading  of  this 
work,  the  name  of  ^the  author  is  given  as  Fabius  Claudius 
Gordianus  Fulgentius  (dlaudius  is  the  name  of  the  father,  and 
Gordianus  that  of  the  grandfather  of  the  bishop,  to  whom  some 
attribute  the  work).  The  title  Absque  litteris  indicates  that  one 
letter  of  the  alphabet  is  wholly  omitted  in  eadi  successive  book 
(A  in  bk.  i.,  B  in  bk.  ii.).  Chily  14  books  are  preserved.  The 
matter  is  chiefly  t^en  from  sacred  history.  In  addition  to  these, 
Fulgentius  speaks  of  early  poetical  attempts  after  the  manner  of 
Anacreon,  and  of  a  work  called  Physiologus,  dealing  with  medical 
questions,  and  including  a  disctission  of  the  mystical  signification 
of  the  numbers  7  and  9.  Fulgentius  is  a  representative  of  the 
so-called  late  African  style,  taking  for  his  models  Apuleius, 
Tertnllian  and  Martianus  Capella.  His  language  is  bombastic, 
affected  and  incorrect,  while  the  lengthy  and  elaborate  periods 
make  it  difficult  to  understand  his  meaning. 
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:  Setf  the  edttSori  of  the  four  worlu  by  R.  Hehn  (tSgS,  Teubner 
•eries);  also  M.  Zuik,  Der  Myth^f  Fut^Hm  (1867);  E.  Jung- 
inann,  "  De^Fulgentu  aet£^e  et  acriptis,"  in  Acia  Societatis  PkiM«g«e 
Lipsiensis,  i.  (1871):  A.  Kbert,  AUgemeine  Ceschickte  der  Litt.  des 
Mittelallers,  i.;  article  "  Fulgentius  ^  by  C.  F.  Bfihr  in  Ersch  and 
Gruber's  AUgemeine  BneyklopSdie;  leuffel-Sctmbe,  History  of 
XoHuat' Literature  (J&ng.  tnuM.). 

FOTU^IHIAB  (mod.  PoHgno),  an  ancient  town  of  Umbria, 
Italy,  on  the  later  line  of  the  Via  Flaminia,  15  m.  S.  of  Nuceria. 
It  appears  to  have  been  of  comparatively  late  origin,  inasmuch 
as  it  had  no  city  walls,  but,  in  imperial  times  especially,  owing 
to  its  position  on  the  new  line  of  the  Via  Flaminia,  it  must  have 
increased  in  importance  as  being  the  point  of  departure  of  roads 
to  Perusia  and  to  Picenum  over  the  pass  of  Plestia.  It  appears 
to  have  had  an  amphitheatre,  and  three  bridges  over  the  Topino 
are  attributed  to  the  Roman  period.  Three  miles  to  the  N.  lies 
the  independent  community  of  Forum  Flaminii,  the  site  of 
which  is  marked  by  the  church  of  S.  Giovanni  Fiofianuna,  at 
or  near  which  the  newer  Une  ctf  the  Via  Flaminia  rejoined  the 
older.  It  was  no  donbt  founded  by  the  builder  of  the  road, 
C.  Plaminius,  consul  in  220  b.c  (See  Fougno  and  Flauinia, 
Via.)  (T.  As.) 

FULOintlTE  (from  Lat.  {ulgw,  lightning),  in  petrology,  the 
name  given  to  rocks  which  have  been  fused  on  the  surface  by 
lightning,  and  to  the  characteristic  holes  in  rocks  formed  by  the 
same  agency.  When  lightning  strikes  the  naked  surfaces  of 
rocks,  the  sudden  rise  of  temperature  may  produce  a  certain 
afnount  of  fusion,  especially  when  the  rocks  are  dry  and  the 
electricity  is  not  readily  conducted  away.  Instances  of  this 
have  been  observed  on  Ararat  and  on  several  mountains  in  the 
A^,  Pyrenees,  &c.  A  thin  glassy  crust,  resembling  a  coat  of 
van^,  is  formed;  its  thickness  is  usually  not  more  than  one- 
dghth  of  an  inch,  and  it  may  be  cxdourless,  white  or  yellow.  When 
examined  under  the  microsoipe,  it  usually  shows  no  crystalliza- 
tion, and  contains  minute  bubbles  due  to  the  expansion  of  air 
or  other  gases  in  the  fused  pellicle.  Occasionally  small  microliths 
may  appear,  but  this  is  uncommon  because  so  thin  a  film  would 
cool  with  extreme  rapidity.  The  minerals  of  the  rock  beneath 
are  in  some  cases  partly  fused,  but  the  more  refractory  often 
appear  quite  unaffected.  The  glass  has  arisen  from  the  melting 
of  the  most  fusible  ingredients  alone. 

Another  type  of  fulgurite  is  commonest  in  dry  sands  and 
takes  the  shape  of  vertical  tubes  which  may  be  nearly  half  an 
inch  in  diameter.  Generally  they  are  elliptical  in  cross  sectiui, 
or  flattened  by  the  pressure  exerted  by  the  sumounding  sand  on 
the  fulgurite  at  a  time  when  it  was  still  very  hot  and  plastic. ' 
lliese  tubes  are  often  vertical  and  may  run  downwards  for 
several  feet  through  the  sand,  branching  and  lessening  as  they 
descend.  Tubular  perforations  in  hard  rocks  have  been  noted 
idso,  but  these  are  short  and  probably  follow  original  cracks. 
7%e  glassy  material  contains  grains  of  sand  and  many  small 
round  or  elliptical  cavities,  the  long  axes  of  which  are  radiaL 
Minerals  like  felspar  and  mica  are  fused  more  readily  than 
quartz,  but  analysis  shows  that  some  fulgurite  glasses  are  very 
rich  in  silica,  which  perhaps  was  dissolved  in  the  glass  rather 
than  simply  fused.  The  central  cavity  of  the  tube  and  the 
bubbles  in  its  walls  point  to  the  expan^on  of  the  gases 
(air,  water,  &c.)  in  the  sand  by  sudden  and  extreme  heating. 
Very  fine  threads  of  glass  project  from  the  suriace  of  the  tube 
as  if  fused  droplets  had  been  projected  outwards  with  con- 
siderable force.  Where  the  quartz  grains  have  been  greatly 
heated  but  not  melted  they  become  white  and.  semi-opaque, 
but  where  they  are  in  contact  with  the  glass  they  usually  show 
partial  solution.  Occasionally  co^tallization  has  begun  before 
ihe  glass  solidified,  and  small  microliths,  the  nature  of  which  is 
undeterminable,  occur  in  streams  and  wisps  in  the  clear  hyaline 
matrix.  a.  S.  F.) 

FOLHAH,  a  western  metropolitan  borough  of  London, 
England,  bounded  N.W.  by  Hamnoersmith,  N.E.  by  Ken»ngton, 
E.  by  Chelsea,  and  S.E.,  S.  and  S.W.  by  the  river  Thames. 
Pop.  (1901)  137,289.  The  principal  thoroughfares  are  Fulham 
Palftce  Rottd  running  S.  from  Hammersmith,  Fulham  Road 
and  King's  Road,  W.  from  Chelsea,  coverging  and  leading  to 
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Putney  Bridge  over  the  Thames;  North  End  Road  between 
Hammersmith  and  Fulham  Roads;  Lillie  Road  between  South 
Kensington  and  Fulham  Palace  Road;  and  Wandsworth  Bridge 
Road  leading  S.  from  New  King's  Road  to  Wandsworth  Bridge. 
In  the  north  Fulham  includes  the  residential  district  known  as 
West  Kensington,  and  farther  south  that  of  Walham  CSreen. 
The  manor  house  or  palace  of  the  bishops  of  London  stands  in 
grounds,  beautifully  planted  and  surrounded  by  a  moat,  believed 
to  be  a  Danish  work,  near  the  river  west  of  Putney  Bridge.  Its 
oldest  portion  is  the  picturesque  western  quadrangle,  built  by 
Bishop  Fitzjames  (1506-1522).  The  parish  church  of  All 
Saints,  between  the  bridge  and  the  grounds,  was  erected  in 
1881  from  designs  by  Sir  Arthur  Blomfield.  The  fine  old  monu- 
ments from  the  former  building,  dating  from  the  i6th  to  the 
i8th  centuries,  are  mostly  preserved,  and  in  the  churchyard  are 
the  memorials  of  several  bishops  of  London  and  of  Theodore  Hook 
(1841).  The  public  recreation  grounds  Include  the  embankment 
and  gardens  between  the  river  and  the  palace  grounds,  and 
there  are  also  two  well-known  enclosures  used  for  sports  within 
the  borough.  Of  these  Hurlingfaam  Park  is  the  headquarters 
of  the  Hurlingham  Polo  Club  and  a  fashionable  resort;  and 
Queen's  Club,  West  Kensington,  has  tennis  and  other  courts 
for  the  use  of  members,  and  is  also  the  scene  of  important 
football  matches,  and  of  the  athletic  meetings  between  Oxford 
and  Cambridge  Universities,  and  those  between  the  English 
and  American  Universities  held  in  England.  In  Seagrave  Road 
v&  the  Western  fever  hospital.  The  parliamentary  borough  of 
Fulham  returns  one  member.  The  borough  council  consists  of 
a  mayor,  6  aldermen  and  36  councillors.   Area,  1 703-5  acres. 

Fulham,  or  in  its  earliest"  form  FuUanhamt  is  uncertainly 
aUted  to  signify  "  the  place  "  either  "  of  fowls  "  or  "  of  dirt." 
The  manor  is  said  to  have  been  given  to  Bishop  Erkenwald 
about  the  year  691  for  himself  and  his  successors  in  the  see  of 
London,  and  Holinshed  relates  that  the  Bishop  of  London  was 
lodging  in  his  manor  place  in  1 141  when  Geoffrey  de  Mandeville, 
riding  out  from  the  Tower  of  London,  took  him  prisoner.  At 
the  Commonwealth  the  manor  was  temporarily  out  of  the 
bishops'  hands,  being  sold  to  Colonel  Edmund  Harvey.  There 
is  no  record  of  the  first  erection  of  a  parish  church,  but  the  first 
known  rector  was  iqjpointed  in  1342,  and  a  church  probably 
existed  a  century  before  this.  The  earliest  part  of  the  church 
demolished  in  1881,  however,  did  not  date  farther  back  than 
the  15th  cmtury.  In  879  Danish  invaders,  sdling  up  the 
Tliames,  wintered  at  Fulham  and  Hammersmith.  Near  the 
former  wooden  Putney  Bridge,  built  in  1739  and  replaced  in 
1886,  the  eari  of  Essex  threw  a  bridge  of  boats  across  the  river 
in  1642  in  order  to  march  his  army  in  pursuit  of  Charles  I.,  who 
thereupon  fell  back  on  Oxford.  Margravine  Road  recalls  the 
existence  of  Bradenburg  House,  a  riverside  mansion  built  by 
Sir  Nicholas  Crispe  in  the  time  of  Charles  I.,  used  as  the  head- 
quarters of  General  Fairfax  in  1647  during  the  civil  wars,  and 
occupied  in  1793  by  the  margrave  of  Bradenburg-Anspach 
and  Bayreuth  and  his  wife,  and  in  zSao  by  Caroline,  consort  of 
George  IV. 

FULK.  king  of  Jerusalem  (b.  1092),  was  the  son  of  Fulk  IV., 
count  of  Anjou,  and  his  wife  Bertrada  (who  ultimately  deserted' 
her  husband  and  became  the  mistress  of  Philip  I.  of  France). 
He  became  count  of  Anjou  in  1109,  and  considerably  added  to 
the  prestige  of  his  house.  In  particular  he  showed*  himself  a 
doughty  opponent  to  Henry  I.  of  England,  against  whom  he 
continually  supported  Louis  VI.  of  France,  until  in  1127  Henry 
won  him  over  by  betrothing  his  daughter  Matilda  to  Fulk's  son 
Geoffrey  Plantagenet.  Already  in  11 20  Fulk  had  visited  the 
Holy  Land,  and  become  a  close  friend  of  the  Templars.  On  his 
return  he  assigned  to  the  order  of  the  Templars  an  annual  sub- 
sidy, while  he  also  maintained  two  knights  in  the  Holy  Land 
for  a  year.  In  11 28  he  was  prq>aring  to  return  to  the  East, 
when  he  received  an  embassy  from  Baldwin  II. ,  king  of  Jerusalem, 
who  had  no  male  heir  to  succeed  him,  offering  his  daughter 
Melisinda  in  marriage,  with  the  right  of  eventu^  succession  to 
the  kingdom.  Fulk  readily  accepted  the  offer;  and  in  1129 
he  came  and  was  married  to  Melisinda,  receiving  the  towns  of 
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Acre  and  IVre  as  her  dower.  In  1151,  at  the  age  of  thirty-nine, 
he  became  king  of  Jerusalem.  His  reign  is  not  marked  by  any 
considerable  events:  the  kingdom  which  iiad  reached  its  zeoith 
under  Baldwin  II.,  and  did  not  begin  to  decline  till  the  capture 
of  Edessa  in  the  reign  of  Baldwin  III.,  was  quietly  prosperous 
under  his  rule.  In  the  beginning  of  his  reign  he  had  to  act  as 
regent  of  Antioch,  and  to  provide  a  husband,  Raymund  of 
Poitou,  for  the  infant  heiress  Constance.  But  the  great  problem 
with  which  he  had  to  deal  was  the  progress  of  the  atabeg  Zengi 
of  Mosul.  In  1x37  he  was  beaten  near  Baiin,  and  escaping  into 
the  fort  was  surrounded  and  forced  to  capitulate.  A  little 
later,  however,  he  greatly  improved  his  position  by  strengthening 
his  alliance  with  the  vizier  of  Damascus,  who  also  had  to  fear 
the  progress  of  Zengi  (1140);  and  in  this  way  he  was  able  to 
capture  the  fort  of  Banias,  to  the  N.  of  Lake  Tiberias.  Fulk 
also  strengthened  the  kingdom  on  the  south;  while  bis  butler, 
Paganus,  planted  the  fortress  of  Krak  to  the  south  of  the  Dead 
Sea,  and  helped  to  give  the  kingdom  an  access  towards  the 
Red  Sea,  he  himself  constructed  Blanche  Garde  and  other  forts 
on  the  S.W.  to  overawe  the  garrison  of  Ascalon,  which  was  still 
held  by  the  Mahommedans,  and  to  dear  the  road  towards  Egypt. 
Twice  in  Fulk's  reign  the  eastern  emperor,  John  Comnenus, 
appeared  in  northern  Syria  (1137  and  1143);  but  his  coming 
did  not  affect  the  king,  who  was  able  to  decline  politely  a  visit 
which  the  emperor  proposed  to  make  to  Jerusalem.  In  1x43  he 
died,  leaving  two  sons,  who  both  became  kings,  as  Baldwin  HI. 
and  Amalric  I. 

Fulk  continued  the  tradition  of  good  statesmanship  and 
sound  churchmanship  which  Baldwin  I,  and  Baldwin  II.  had 
begun.  WiUiam  of  Tyre  speaks  of  him  as  a  fine  soldier,  an  able 
politician,  and  a  good  son  of  the  church,  and  only  blames  him 
for  partiality  to  Ms  friends,  and  a  f orgetf ulness  of  names  and 
faces,  which  placed  him  at  a  disadvantage  and  made  him  too 
dependent  on  his  immediate  intimates.  Little,  perhaps,  need 
be  made  of  these  censures:  the  real  fault  of  Fulk  was  his  neglect 
to  envisage  the  needs  of  the  northern  principalities,  and  to 
head  a  combined  resistance  to  the  rising  power  of  Zengi  of 
MosuL 

His  reign  in  Jerusalem  is  narrated  by  R.  RShricht  {GeschtckU  des 
Kdnigreicfu  Jenualem,  ioMbnick,  1898),  and  has  been  made  the 
subject  of  a  monograph  by  G.  Dodu  Fvkonu  HUrosolymikmi 
regno,  Paris,  1894).  (E.  Br.) 

FULK  (d.  900),  archbishop  of  Reims,  and  partisan  of  Charles 
the  Simple  in  his  struggle  with  Odo,  count  of  Paris,  was  elected 
to  the  see  as  archbishop  in  883  upon  tbe  death  of  Hincmar. 
In  887  he  was  engaged  in  a  struggle  with  the  Norinans  who 
invaded  his  tenritoriea.  Upon  the  deposition  of  Cbarles  the  Fat 
he  sided  with  Charles  the  Simple  in  his  contest  for  the  West 
Prankish  dominions  against  Count  Odo  of  Paris,  and  crowned 
him  king  in  his  own  metropolitan  church  at  Reims  after  most 
of  the  nobles  had  gone  over  to  Odo  (893).  Upon  tlie  death  of 
Odo  he  succeeded  in  having  Charles  re$:Qgnized  as  king  by  a 
majority  of  the  West  Prankish  nobility.  In  S93  he  obtained 
special  privileges  for  his  province  from  Pope  Formostts,  who 
promised  that  thereafter,  when  the  archbishopric  became 
vacant,  the  revenues  should  not  be  enjoyed  by  anyone  while 
the  vacancy  existed,  but  should  be  reserv^  for  the  new  incum- 
bent, provided  the  election  took  place  within  the  canonical 
limit  of  three  months.  From  898  until  his  death  he  held  the 
office  of  chanceUor,  which  for  some  time  afterwards  was  regularly 
filled  by  the  archbishop  of  Reims.  In  his  efforts  to  ke^  the 
wealthy  abbeys  and  benefices  of  the  church  out  of  the  hands 
of  tbe  nobles,  he  incurred  the  hatred  of  Baldwin,  count 
of  Flanders,  who  secured  his  assassination  on  the  X7th  of 
June  900,  a  dime  whidi  the  weak  Carolingian  monarch  left 
unpunished. 

Fulk  left  some  letters,  which  are  collected  in  Migne,  Patn^gui 
Latina,  vol.  cxxxi.  11-14. 

FULKE,  WILLIAM  (1538-1589),  Puritan  divine,  was  bom 
in  London  and  educated  at  Cambridge.  After  studying  law  for 
six  years,  he  became  a  fellow  at  St  John's  College,  Cambridge, 
in  1 564.  He  took  a  leading  part  in  the  "vestiarian"  controversy, 
and  persuaded  t^he  college  to  discard  the  surplice.  In  consequence 


he  was  rapelled  from  St.  John's  for  a  time,  but  in  1567  Iw  became 
Hebrew  lecturer  and  preacher  there.  After  standing  unsuccess- 
fully for  the  headship  of  the  college  in  1569,  be  became  chaplain 
to  the  earl  of  Leicester,  and  received  from  him  the  livings  of 
Warley,  in  Essex,  and  Deunington  in  Suffolk.  In  1578  he  was 
elected  master  of  Pembroke  Hall,  Cambridge.  As  a  Puritan 
controversialist  he  was  remarkably  active;  in  1580  the  bishop 
of  Ely  appointed  him  to  defend  puritanism  against  the  Roman 
Catholics,  Thomas  Watson,  ex-bishop  of  Lincoln  (1513-1584), 
and  John  Feckenham,  formerly  abbot  of  Westminster,  and  in 
1581  he  was  one  of  the  disputants  with  the  Jesuit,  Edmund 
Campion,  while  in  1582  he  was  among  the  clergy  selected 
by  the  privy  council  to  argue  against  any  papist.  His 
numerous  polemical  writings  include  A  Defense  of  the  sincere 
true  Translations  of  the  holie  Scriptures  into  the  English 
long  (London,  1583),  and  confutations  of  Thomas  Staple- 
ton  (1535-1598),  Cardinal  Allen  and  other  Roman  Catholic 
con  troversiaUsts. 

FULK  NBRRA  (c.  970-1040),  count  of  Anjou,  eldest  son  of 
Count  Geoffrey  I.,  "  Grisegonelle"  (Grey  Tunic)  and  Adela  of 
Vermandois,  was  bom  about  970  and  succeeded  his  father  io 
the  countship  of  Anjou  on  the  21st  of  July  987.  Be  was  success- 
ful in  repelling  the  attacks  of  the  count  of  Rennes  and  laying  the 
foundations  of  the  conquest  of  Touraine  (see  An^ou).  In  this 
connexion  he  built  a  great  number  of  strong  castles,  which  has 
led  in  modem  times  to  his  being  called  "the  great  builder." 
He  also  founded  several  religious  houses,  among  them  the  abbeys 
of  Beaulieu,  near  Loches  (c  1007),  of  Saint-Nicholas  at  Angers 
(1020)  and  of  Ronceray  at  Angers  (1028),  and,  in  order  to  expiate 
his  crimes  of  violence,  made  three  pilgrimages  to  the  Holy  Land 
(in  1002-1003,  c.  1008  and  in  1039).  On  his  return  frpm  the 
third  of  these  journeys  he  died  at  Metz  in  Lorraine  on  the  21st  o^ 
June  1040.  By  his  first  marriage,  with  Elizabeth,  daughter  of 
Bouchard  le  Vln£rable,  count  of  Vend6me,  he  h»l  a  daughter, 
Adela,  who  married  Boon  of  Nevers  and  transmitted  to  her 
children  tbe  countship  of  Venddme.  Elizabeth  having  died  in 
zooo,  Fulk  married  I£ldegarde  of  Lorraine,  by  whom  he  had  a 
son,  Geoffrey  Martel  (g.v.),  and  a  daughter  Ermengarde,  who 
married  Geoffrey,  count  of  Gitinais,  and  was  the  mother  qi 
Geoffrey  "  le  Barbu  "  (the  Bearded)  and  of  Fulk  "  le  R^cbin 
(see  Anjou). 

See  Louis  Halphen,  Le  Comti  i'Aniou  au  Xl*  siide  (Paris,  i;9o6). 
The  biography  of  Fulk  Nerra  by  Alexandre  de  Salies,  Histotre  ae 
Foulques  Nerra  (An^iers,  1874)  is  confused  and  uncritical.  A  very 
summary  bic^iaphy  is  srven  by  C£testin  Port,  Dictionmaireii^Ofique, 
giographique  el  liioifrapkique  de  Mainer^t-Loire  (3  vols.,  Paris-Aneersj 
1874-1878),  vol.  h.  pp.  189-IQ2,  and  there  is  also  a  sketch  in  Kate 
Norgate.  England  unaer  the  Angevin  Kings  (2  vc^,  London,  1887), 
vol.1  ch.iil  (L.H.*) 

FOLLBBORK,  GEORG  GUSTAV(i769-i8o3),  Germanphilo- 
sopher,  philologist  and  miscellaneous  writer,  was  bom  at  Glogau, 
Silesia,  on  the  2nd  of  March  1769,  and  died  at  Breslau  on  the 
6th  of  February  1803.  He  was  educated  at  the  University  of 
Halle,  and  was  made  doctor  of  philosophy  in  recognition  of  his 
thesis  De  Xenophane,  Zenone  et  Gorgia.  He  took  diaconal  orders 
in  1791,  but  almost  immediately  became  professor  of  classics  at 
Breslau.  His  philosophical  works  include  annotations  to  Garve's 
translation  of  the  Politics  of  Aristotle  (1799-1800),  and  a  lai;ge 
share  in  ,the  Beitrdge  zur  Geschichte  der  PkUosopkie  (published  in 
twelve  parts  between  1791  and  1799),  in  which  be  collaborated 
with  Forberg,  .Reinhold  and  Niethammer.  In  philology  be 
wrote  Encyclopaedia  phUohgica  sive  primae  lineae  Isagoges  in 
antiguorum  studia  (1798;  2nd  ed.,  1805)^  Kuru  Theorie  des 
lateinischen  StUs  (1793);  Leitfaden  der  Rhetorik  {180a);  and  an 
annotated  edition  of  the  Satires  of  Persius.  Under  the  pseudonym 
"  Edelwald  Justus  "  he  published  several  collections  of  poptUar 
tales — Bunte  Blatter  (1795);  Kleine  Schriften  tur  Unterhaltung 
(1798);  Nebenstunden  (1799).  After  his  death  were  published 
Taschenbuch  fUr  BrunnengUste  (1806)  and  Kanxelreden  (1807). 
He  was  a  frequent  contributor  to  the  press,  where  bis  writings 
were  very  popular. 

See  Schummel,  GedOdOniirtde  (1803)  And  Gsnw  imi  POUbtm; 
Meusd,  Gdehrtes  Teutsckland,  vol.  U. 
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'  FOUBR*  ANDKBW  <i754-i8i5),  EngUah  Baptist  Shrine,  was 
bom  on  the  6th  of  February  1754,  at  Wicken  in  Cambridgeshire. 
In  his  boyhood  and  youth  be  worked  on  hia  father's  farm.  In  his 
seventeenth  year  he  became  a  member  <rf  the  Baptist  church  at 
Sobam,  and  his  gifts  as  an  exhorter  met  with  sa  mudi  i^iproval 
that,  in  tlwqniiig  of  1775,  he  was  called  and  ordained  as  pastor 
<d  that  congregation.  loi  1782  he  removed  to  Kettering  in 
Northamptonshlref  irbim  he  became  frtendly  with  tamt  <rf  the 
most  emhwnt  mlniaten  ol  the  denmaination.  Before  Inving 
Sofaam  he  had  written  the  substuice  of  a  treatise  in  which  he  had 
sought  to  counteract  the  prevailing  Baptist  hyper-Cahrinism 
which,  "  adndtting  nothing  spiritually  good  to  be  the  duty 
of  the  unregenerate,  and  nothing  to  be  addressed  to  them 
in  a  way  of  exhortation  excepting  what  relatM  to  external 
obedience,"  had  long  perplexed  Ins  own  mind.  This  work  he 
pubhshed,  under  the  title  The  Gqsfd  toorlky  of  all  Acceptation, 
soon  after  his  settlement  in  Kettering;  and  although  it  immedi- 
ately inmdved  him  in  a  somewhat  bitter  controversy  which  lasted 
far  nearly  twenty  years.  It  was  ultimately  successful  in  consider- 
aUy  modifying  the  views  prevalmt  among  En^ish  diuenters. 
In  1793  he  published  a  treatise,  The  CaMtHstie  a$id  Sociman 
Sy$tems  examined  and  compared  as  to  their  moral  tendency,  in  which 
he  rebutted  the  accusation  of  antlnomianism  levelled  by  the 
Sodnians  against  those  who  over-emphasized  the  doctrines  of 
free  grace.  This  work,  along  with  another  against  Deism, 
entitled  The  Gosfd  Ha  own  WUness,  is  regarded  as  the  production 
on  which  his  reputation  as  a  theologian  mainly  rests.  Fuller 
also  publi^ed  an  admirable  Memoir  of  the  Rev,  Samnd  Pearce, 
c/i  Birmingham,  and  a  volume  of  Expository  Lectures  in  Genesis; 
beades  a  cmsiderable  number  of  smaDer  pieces,  chiefly  sermons 
and  panfUcta,  which  were  issued  in  a  «41ected  form  after  hia 
death.  He- waa  a  man  of  forceful  diaracter,  more  imminent  on 
ihe  practical  aide  ef  r^^n  than  on  the  derotional,  and  accord- 
%igty  ikot-'iwto-eiidnently  successful  in  his  local  mimstry.  His 
great  WOifc  wos'done  in  connexion  with  the  Baptist  Missionary 
Society,  formed  at  Kettering  in  1792,  of  which  he  was  secretary 
until  hiS' death  on  the  7th  of  May  1815.  Both  Princeton  and 
Yale,  U.S.A;,  conferred  on  him  the  degree  of  D.  D.,  but  he  never 
used  it. 

Several  editiona  ci  hit  ct^Iected  works  have  appeared,  and  a 
Mmmr,  priadpally  compiled  from  hia  own  papeis,  was  published 
about  a  year  after  his  decease  by  Dr  RyUod,  .hi8  most  intimate 
friend  and  coadjutor  in  the  affairs  of  the  Baptist  mission.  There 
n  ^so  a  biography  by  the  Rev.  J.  W.  Morris  (1816);  and  his  son 
Prefixed  a  mraKHr  to  an  edition  of  his  chief  works  in  Bohn*8  Standard 
Libraiy  (1693). 

<  FULiER.  OSOROB  (x9»-i8S4),  American  figtne  and  pertr^t' 
pafaiter,  was  bom  at  DcetfieM,  Massachusetts,  in  1822.  At  the 
age  of  twenty  he  entered  the  studio  of  the  sculptor  H,  K.  Brown, 
at  Albany,  New  York,  where  he  drew  froita  the  cast  and  modelled 
heads.  Having  attained  some  proficiency  he  went  about  the 
coluatry  painting  portraits,  settling-at  length  in  Boston,  where  he 
studied  tiie  works  of  the  earlier  Americans,  Stuart,  Copley  and 
Allston.  After  three  years  m  that  city,  and  twelve  in  New  York, 
w^ere  in  1857  he  ma  elected  a  mnnbar  of  the  National  Academy 
of  Derign,  he  went  to  Europe  for  a  brief  vMt  and  for  study. 
During  aU  this  time  his  work  had  reoeSved  little  recognition  and 
fwactiodly  no  finanrwl  enctmragraient,  and  on  hia  return  he 
settled  on  the  family  farm  at  Deerfidd,  where  he  continued  to 
wotk  in  ilia  own  way  with  no  thought  <k  the  outside  worid.  In 
1^76,  faontever,  he  was  forced  by  pressing  needs  to  dispose  of 
hia  work,  and  he  sent  some  pictures  to  a  dealer  in  Boston,  where 
he  met  with  immediate  success^  finandid  and  artistic,  and  for  the 
remainmg  ei^it  years  of  his  life  he  never  lacked  patrons.  He 
died  in  Boston  on  the  2iat  of  March  1884.  He  was  a  poetic 
painter,  and  a  dreamer  of  delicate  fancies  and  quaint,  intangible 
phases  of  nature,  his  canvases  being  usually  enveloped  in  a  brown 
mi^  that  renders  the  outlines  vague.  Among  his  noteworthy 
canTaaes  are:  "  The  Turkey-  Paatnre,"  "  Romany  Gfrl,"  And 
she  waa  a,  Witch,"  "  Kydia,"  "  Winifsed  Dysart "  and  The 
QuadiDon.7' 
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a  lawyer  and  politician  of  some  eminence,  whs  bom  at  Cambridge- 
port,  Massachusetts,  on  the  33rd  of  May  1810.  Her  education 
was  conducted  by  her  father,  who,  die  states,  made  the  mistake 
of  thinking  to  "  gain  time  by  bringing  forward  the  intellect  as 
early  as  possible,"  the  consequence  being  "  a  premature  develop- 
ment of  brain  that  made  her  a  youthful  pnxhgy  by  day,  and  by 
Aight  a  victim  of  q>ectral  illusiona,  mgbtmare  and  somnambul- 
ism.'* At  aiz  years  she  h^an  to  rnd  latih,  and  at  a  very  eariy 
age  she  had  selected  aa  her  favourite  authors  Shake^ware, 
Cervuitea  and  M<didre.  Som  the  great  amount  of  atndy 
exacted  of  her  ceased  to  be  a  burdm,  and  reading  became 
a  habit  and  a  passion.  Having  made  herself  familiar  with  the 
masterpieces  of  French,  Italian  and  Spanish  literature,  she  in 
1833  began  the  study  German,  and  within  the  year  had 
read  some  of  the  masterpieces  of  Goethe.  K5mer,  Novalia 
and  Schiller. 

After  her  father's  death  in  1835  she  went  to  Boston  to  teach 
languages,  and  in  1837  she  was  chosen  prindpal  teacher  in  the 
Green  Street  school,  Providence,  Rhode  Island,  where  she 
remained  till  1839.  From  this  year  until  1844  she  stayed  at 
different  places  in 'the  immediate  neighbourhood  of  Boston, 
forming  an  intimate  acquaintance  with  the  colonists  of  Brook 
Farm,  and  numbering  among  her  dosest  friends  R.  W.  Emerson, 
Nathaniel  Hawthorne  and  W.  H.  Channing.  In  1839  she 
published  a  translation  of  Eckermann^s  Conoersaiions  with 
Goethe,  which  was  followed  in  1842  by  a  translation  of  the  corre- 
spondence between  KaroUne  von  GUnderode  and  Bettina  von 
Amim,  entitled  GUnderode.  Aided  by  R.  W.  Emerson  and 
George  Ripley,  she  in  1840  started  The  Dial,  a  poetical  and 
philosophical  magazine  representing  the  opinions  and  aims  of 
the  New  England  Tnmscendentalista.  This  journal  she  con- 
tinued to  edit  for  two  years,  and  wbSHe  in  Boston  she  also  con- 
ducted conversation  dasses  for  ladies  in  which  philosophical  and 
social  subjects  were  discussed  with  a  somewhat  over-accentuated 
earnestness.  These  meetings  may  be  regarded  as  perhaps  the 
beginning  of  the  modem  movement  in'behalf  of  women's  rights. 
R.  W.  Emerson,  who  had  met  her  as  early  as  1836,  thus  describes 
her  appearance:  **  She  was  then  twenty-six  years  old.  She  had 
a  face  and  frame  that  would  indicate  fulness  and  tenadty  of  life; 
She  was  rather  under  the  middle  height;  her  complexion  was 
fair,  with  strong  fair  hair.  She  was  then,  as  always,  carefully  and 
becomingly  dressed,  and  of  ladylike  self-possession.  For  the 
rest  her  appearance  had  nothing  prepossessing.  Her  extreme 
plainness,  a  trick  of  incessantly  opening  and  shutting  her  eyehdsj 
the  nasal  time  of  her  voice,  aQ  repelled;  and  I  said  to  mysdf  we 
shall  never  get  for."  On  better  acquaintance  this  unprepossessing 
exterior  seemed,  however,  to  mdt  away,  and  her  inordinate  self- 
esteem  to  be  lost  in  the  depth  and  universality  of  her  sympathy. 
She  possessed  an  almost  irresistible  power  of  winning  the  intel- 
lectiml  and  moral  confidence  of  those  with  whom  she  came  in 
contact,  and  "  applied  herself  to  her  companion  as  the  sponge 
applies  itself  to  water."  She  obtained  from  eadi  the  best  they 
had  to  give.  It  was  indeed  more  as  a  conversationalist  than  as  a 
writer  that  she  earned  the  title  of  the  Priestess  of  Ttunscend- 
entaltsm.  It  was  her  intimate  friends  who  admired  her  most. 
Smart  and  pungeAt  thou^  she  is  as  a  writer,  the  apparent 
originality  of  her  views  depends  more  on  eccentridty  than  cither 
intellectiUd  depth  or  imaginative  vigour.  In  1844  she  removed 
to  New  Ycffk  at  the  desire  of  Horace  Gfcdey  to  write  literary 
critfdsm  for  The  Tribmiei  and  in  1846  ^e  publi^ed  a  selection 
from  her  articles  on  contemporary  authors  in  Europe  and 
America,  under  the  title  Papers  on  Literature  and  A  rt.  The  same 
year  she  paid  a  vi^t  to  Europe,  passing  some  time  in  England 
and  France,  and  finally  taking  up  her  residence  in  Italy.  There 
she  was  married  in  December  1847  to  the  marquis  Giovanni 
Angelo  Ossdt,  a  friend  of  Maznni.  During  1848-1849  she  was 
present  with  her  husband  in  Rome,  and  when  the  city  was 
besieged  she,  at  the  request  of  Mazzini,  toiA.  dmrge  of  cfhe 
of  the  two  hoq^tab  while  her  husband  fought  on  the  walb. 
In  May  1850,  along  ^rith  her  husband  and  infant  son,  she 
embarked  at  Leghorn  for  America,  but  when  they  had  dl 
but  readied  their  destination  the  vessel  wte  wi^cked  on  Fire 

Digitized  by  VjOOglC 


298 


FULLER,  W.— FULLBRTON,  LADY 


Lamb's  time,  mainly  through  the  appreciative  criticisms  of 
S.  T.  Coleridge,  Robert  Southey  aad  others,  Fuller's  works  have 
received  mudi  attention. 

There  is  an  cbborate  account  <rf  the  life  and  writings  of  Fuller 
by  VraUam  Oldys  in  the  BiopapMa  Britannica,  vci.  iii.  (1750),  baaed 
on  Fuller's  own  works  and  the  anonymous  Life  of  .  .  .  Dr  Thomas 
Fuller  (1661 ;  reprinted  in  a  volume  of  selections  by  A.  L.  J.  Gosset, 
1893)*  The  compietest  accoant  of  him  is  The  Life  of  Thomas  Fuller, 
vnth  Notices  of  h*s  Books,  his  Kinsmen  and  his  Fnends  (1874),  by 
J.  E.  Bailey,  who  gives  a  detailed  bibliography  (pp.  713-763)  of  his 
works.  The  Wortkies  of  England  was  reprinted  oy  John  Nichols 
(1811)  and  by  P.  A.  NattaU  (1840).  Hb  Colkem  Sermons  were 
edited  by  J.  t,.  Bailey  aod  W.  E.  A.  Axon  in  itei.  Fuller's  quaint 
wit  leads  itself  to  selcctifm.  uid  there  are  Kveraf  modern  volumes  of 
extracts  from  bis  works. 

FULLER,  WIUiAM  {it-jo^.  17x7),  English  impostor,  was 
bom  at  Milton  in  Kent  on  the  zotfa  of  S^tember  167a  His 
paternity  is  doubtful,  but  he  was  related  to  the  family  of  Herbert. 
After  168S  he  served  James  U.'s  queen,  Mary  of  Modena,  and 
the  Jacobites,  seeking  at  the  same  time  to  gain  favour  with 
William  III.;  and  after  associating  with  Titus  Oates,  being 
imprisoned  for  debt  and  pretending  to  reveal  Jacobite  plots,  the 
House  of  Commons  in  x6g2  declared  he  was  an  "  imposter, 
dieat  and  false  accuser."  Having  stood  in  the  pillory  he  was 
again  imprisoned  until  X695,  when  he  was  released;  and  at  this 
tune  he  took  the  o[q>ortunity  to  revive  the  old  and  familiar 
story  that  Mary  of  Modena  was  not  the  mother  of  the  prince  of 
Wales.  In  170E  he  published  his  autobiographical  Life  of 
William  Fuller  and  some  Original  Letters  of  the  late  King  James. 
Unable  to  prove  the  assertions  made  in  his  writings  he  was  put 
in  the  pillory,  whipped  and  fined.  He  died,  probably  in  prison, 
about  1717.  Fuller's  other  writings  are  Mr  William  FuUer's 
trip  to  BrideweU,  with  a  full  account  of  kis  barbarous  usage  in  the 
paiory;  The  sincere  and  hearty  conftssim  of  Mr  Williom  Fuller 
(1704);  and  An  kumble  appeal  Uf  Me  impartial  judgmaU  of  all 
parties  in  Gnat  Britain  (,1716). 

He  must  be  distinguished  from  Williau  Fcllbk  (]6o8>i675), 
dean  of  St  Patrick's  (1660),  bishop  of  Ljmerick  (1663),  and  bishop  of 
Lincoln  (1667),  the  friend  of  Samuel  Pepys;  and  also  from  William 
Fuller  (c.  1580-1659),  dean  of  Ely  and  later  dean  of  Durham. 

FULLER'S  EARtH  (Ger.  Walkererde,  Fr.  terre  i  foulim,  argUe 
mcc^ifliftf)— -so  named  from  its  use  by  fullers  as  an  absorbent  of 
the  grease  and  laUX  of  cloth, — a  day-like  substance,  which  from 
its  variability  is  somewhat  difficult  to  define.  In  colour  it  is 
most  often  greeni^,  olive-green  or  greenish-grey;  on  weathering 
it  changes  to  a  brown  tint  or  it  may  bleach.  As  a  rule  it  falls 
to  pieces  when  placed  in  water  and  is  not  markedly  plastic; 
when  dry  it  adheres  strongly  to  the  tongue;  since,  however, 
these  properties  are  possessed  by  many  clays  that  do  not  exhibit 
detergent  qualities,  the  only  test  of  value  lies  in  the  capacity 
to  absorb  grease  or  clarify  oil.  FuUer's  earth  has  a  specific  gravity 
of  I -7-2 -4,  and  a  shining  streak;  it  is  usually  unctuous  to  the 
touch.  Microscopically,  it  consists  of  minute  irregular-shaped 
partides  of  a  mineral  that  appears  to  be  the  result  of  a  chloritic 
or  taloose  alteration  of  a  felspar.  The  small  size  of  most  of  the 
grains,  less  than  -07  mm.,  makes  their  determination  almost 
imppssible.  Chemical  analysis  shows  that  the  peculiar  prc^rties 
of  this  earth  are  due  to  its  physical  rather  than  its  diemical 
nature. 

The  follomng  analyses  of  the  weathered  and  unweathered  con- 
dition of  the  earth  from  Nutfield,  Surrey,  represent  the  composition 
of  one  of  the  best  known  varieties : — 


Kue  Earth  (dried  at  lOO**  C). 


Insoluble  residue 
Fe^,.  .  .  . 
A1,0, .  .  ,  . 
CaO  .... 
MgO.  .  .  . 
P^,  .  .  .  . 
SO,  ...  . 
NaO.  .  .  . 
KiO  .  .  .  . 
HiO  (combined). 


99-86 


Insoluble  residue — 
SiO,  .  .  .  . 
AliO,  .  .  .  . 
FejO.  .  .  .  . 
CaO  ...  . 
MgO  .    .    .  . 


63-81 

3-46 
1-30 
I  53 
o<86 

69^ 


Yellow  Earth  (dried  at  100*  C). 


Insoluble  residue 
Fe,0,  .  .  . 
A1,0, .  .  .  . 
CaO  .  .  .  . 
MgO  .  .  . 
PiO»  .  .  .  . 
SO,  ...  . 
NaO.  .  .  . 
K/)  .  .  .  . 
H|0  (combiiied). 


76:13 

3-  41 
1-77 

4-  31 
1-05 

014 
0'07 
0-14 
084 
13-19 


100-05 


InaotuUe  reridBe— 

Si^a    .    .    .    .  59-37 

AltOi  ....  lO'OS 

Fe^O,  .    .    .    .  3  » 

CaO    ....  1-86 

MgO  ....  I>04 

76-18 


(Analysis  by  P.  G.  Sanford,  Geol.  Mag.,  1889,  6,  pp.  456,  536.) 

Of  other  published  analyses,  not  a  lew  show  a  lower  silica  content 
(44  %•  50  %;>  along  with  a  higber  j^^jportion  of  alumina  (i  i  %,  33  %). 

FuUer's  earth  may  occur  on  any  geological  horizcm ;  at  Nutfield 
in  Surrey,  England,  it  is  in  the  Cretaceous  fonnationa;  at  Midford 
near  Bath  it  u  of  Jurassic  age;  at  Bala,  North  Wales,  it  occurs  in 
Ordovidan  strata;  in  Saxony  it  appears  to  be  the  decomposition 
product  of  a  diabasic  rock.  In  America  it  is  found  in  California 
in  rocks  ranging  from  Cretaceous  to  Pleistocene  age;  in  S. 
Dakota,  Custer  county  and  elsewhere  a  yellow,  gritty  earth  of 
Jurassic  age  is  worked;  in  Florida  and  Georgia  occurs  a  brittle, 
whitish  earth  of  Oligocene  age.  Other  deposits  are  worked  in 
Arkansas,  Texas,  Colorado,  Massachusetts  and  South  Carolina. 

Fuller's  earth  is  either  mined  or  dug  in  the  open  according  to 
local  circumstances.  It  is  then  dried  in  the  sun  or  by  artifida) 
heat  and  transported  iq  small  lumps  in  sacks.  In  other  cases  it 
is  ground  to  a  fine  powder  after  being  dried;  or  it  is  first  roughly 
ground  sad  made  into  a  slurry  with  water,  which  is  allowed  to 
carry  off  the  finer  &om  the  coarser  partides  and  deposit  them  in  a 
creamy  state  in  suitable  tanks.  After  consolidation  this  fine 
material  is  dried  artificially  on  drying  floors,  broken  into  lumps^ 
and  packed  for  transport.  The  use  of  fuller's  earth  .for  deansing 
wool  and  doth  has  greatly  decreased,  but  the  demand  for  the 
material  is  as  great  or  greater  than  it  ever  was.  It  is  now. used 
very  largdy  in  the  filtration  of  mineial  oils,  and  also  for  decolour- 
izing certain  vegetable  oils.  It  is  employed  in  the  formation  of 
certain  soaps  and  deansing  preparations. 

The  term  "  Fuller's  Eajrth  "  has  a  qiecial  significance  in 
geology,  for  it  was  applied  by  Smith  in  1799  to  certain  clays 
in  the  neighbourhood  of  Bath,  and  the  use  (rf  the  expression  is 
still  retained  by  English  geologists,  either  in  this  fwm  or  in  the 
generalized  "  Fullonian."  The  J^uUonian  lies  at  the  base  of  the 
Great  Oolite  or  Bathonian  series,  but  its  palaeontological 
characters  place  it  between  that  series  and  the  underlying 
Inferior  Oolite.  The  zonal  fossUs  are  Perisphinctes  arbustigerus 
and  Macrocephalus  subcontractus  with  Ostrea  acuminata^ 
Rhynchondla  condnna  and  Goniontya  anguUfera.  The  formation 
is  in  part  the  equivalent  of  the  "  Vesidien  "  of  J.  Marcou  (Vesoul 
in  Haute-Sa6ne).  In  Dorsetshire  and  Somersetshire,  where  it 
is  best  devdoped,  it  is  represented  by  an  Upper  Fuller's  Earth 
Clay,  the  Fuller's  £^axth  Rock  (an  imperaistent  earthy  limestone, 
usuldly  fossiliferous),  and  the  Lower  Fuller's  Earth  Clay.  Com- 
merdal  fuller's  earth  has  been  obtained  only  imm  the  Vppa 
Clay.  In  eastran  Gloucestershire  and  northern  Ozforddiire 
the  Fuller's  Earth  passes  downwards  without  break  into  the 
Inferior  Oolite;  northward  it  dies  out  about  Chipping  Norton 
in  Oxfordshire  and  passes  laterally  into  the  Stonesfield  Slates 
series;  in  the  midland  counties  it  may  perhaps  be  represented 
by  the  "  Upper  Estuarine  Series."  In  parts  of  Dorsetshire  the 
da3rs  have  been  used  for  brickmaking  and  the  limestone  (rock) 
for  local  buildings. 

See  H.  B.  Woodward,  "  Jurassic  Rocks  of  Gseat  Britain,"  vid. 
iv.  (1894),  Mam.  Geol.  Survey  (London).  [J.  A-  H.] 

FULLBRTON,  LADT  OBORGIANA  CHARLOTTE  (z8i»-i88s), 
English  novelist  and  philanthropist,  youngest  daughter  of  the 
ist  £arl  Granville,  was  born  at  Tixall  Hall  in  Staffordshire  on 
the  33rd  of  September  1812.  In  1833  she  married  Alexander 
George  FuUerton,  then  an  Irish  officer  in  the  guards.  After 
living  in  Paris  for  some  eight  years  she  and  her  husband  accom- 
panied lord  Granville  to  Cannes  aad  thence,  to  Rome..  In  1843 
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lier  husband  eQtered  the  Roman  Catholic  chiirdi,  and  in  the 
fcdlomng  year  Lady  Georgiada  Fullerton  published  her  first  nord, 
SUen  Middleton,  which  attracted  W.  E.  Gladstone's  attention 
in  the  English  Review.  In  1846  sheentered  theRoman  Catholic 
thiirch.  The  death  of  her  only  son  in  1854  plunged  her  in  grief, 
and  she  continued  to  wear  mourning  until  the  end  of  her  life. 
In  1856  she  became  one  of  the  third  order  of  St  Francis,  and 
(henceforward  devoted  herself  to  charitable  work.  In  conjunc- 
tion with  Miss  Taylor  she  founded  the  religious  community 
Icnown  as  "  The  Poor  Servants  of  the  Mother  of  God  Incarnate," 
and  she  also  took  an  active  part  in  bringing  to  England  the 
siatersof  St  Vincent  of  Paul.  Her  philanthropic  work  is  described 
in  Mrs  Augustus  Craven's  work  Lady  Georgiana  FuUerton,  sa 
vie  etses  etuvres  (P&ris,  1888),  which  was  tran^ted  mto  EngKsh 
by  Henry  James  Coleridge.  She  died  at  Bournemouth  oh  the  19th 
of  Jantiary  1S85:  Among  her  other  novels  were  GranSey  Manor 
(1847),  Lady  Bird  (1852),  and  Too  Strange  not  to  be  True  (1864). 

FULMAR,  from  the  Gaelic  Fulmaire,  the  Fulmarus  glacialis  of 
modem  ornithologists,  one  of  the  largest  of  the  petrels  (Procei- 
lariidae)  oi  thff  northern  hemisphere,  i>eing  about  the  size  of  the 
common  gull  {Larus  canus)  and  not  unlike  it  in  general  coloration, 
except  thatits  pr&naries  are  grey  instead  of  black.  This  bird, 
which  ranges  over  the  North  Atlantic,  is  seldom  seen  on  the 
European  dde  below  lat.  53°  N.,  but  on  the  American  tide  comes 
habituedly  to  lat.  45^or  even  lower.  In  the  Pacificit  is  represented 
by  a  scarcdy  separable  form,  i^.g/u^cAa.  It  has  been  commonly 
believed  to  have  two  breeding-places  in  the  British  Islands, 
namely,  St  Kilda  and  South  Barra;  but,  accordmg  to  Robert 
Gray  {Birds  of  the  West  of  Scotland,  p.  499),  it  has  abandoned 
the  latter  since  1844,  though  still  breeding  in  Skye.  Northward 
it  established  itself  about  1838  on  Myggenaes  Holm,  one  of  the 
Faeroes,  while  it  has  several  stations  off  the  coast  of  Iceland  and 
Spitsbergen,  as  well  as  at  Bear  Island.  Its  range  towards  the 
pole  seems  to  be  only  boimded  by  open  water,  and  it  is  the  con- 
stant attendant  upon  all  who  are  employed  in  the  whale  and 
seal  fisheries,  showing  the  ^eatest  boldness  in  approaching  boats 
and  ships,  and  feeding  on  the  offal  obtuned  from  them.'  By 
British  seamen  it  is  commonly  called  the  "mony  mawk"> 
(comiptedfromJlfatfemiKA),and  is  extremdy  well  known  to  them, 
its  flight,  as  it  skims  over  the  waves,  first  with  a  few  beats  of 
the  wings  and  then  gliding  for  a  long  way,  being  very  peculiar. 
It  only  visits  the  land  to  deposit  its  single  white  egg,  which  is 
laid  on  a  rocky  ledge,  where  a  shallow  n^t  is  made  in  the  turf 
and  lined  with  a  little  dried  grass.  Many  of  its  breeding-places 
are  a  most  valuable  property  to  those  who  live  near  them  and 
take  the  eggs  and  young,  which,  from  the  natxure  of  the  locality, 
are  only  to  be  had  at  a  hazardous  risk  of  life.  In  St  Kilda  a 
large  number  of  the  young  are  killed  in  one  week  of  August,  the 
only  time  when,  by  the  custom  of  the  community,  they  are 
allowed  to  be  ti^en.  These,  after  the  oil  is  extracted  from  them, 
serve  the  Islanders  with  food  lex  the  winter.  The'  oil  has  been 
chemically  analysed  and  found  to  be  a  fish-oil,  and  to  possess 
nearly  all  the  qualities  of  that  obtained  from  the  liver  of  the  cod, 
with  a  lighter  specific  gravity.  It,  however,  has  an  extremely 
strong  scent,  which  is  said  by  those  who  have  visited  St  Kilda 
to  pervade  every  thing  and  person  on  the  island,  and  is  certainly 
retained  by  an  egg  or  skin  of  the  bird  for  many  years.  Whenever 
a  live  example  is  seized  in  the  hand  it  ejects  a  considerable 
quantity  of  this  oil  from  ita  mouth. 

FUUnmC  ACID,  HCNO  or  HjCNrf),,  an  organic  acid 
isomeric  with  cyanic  and  cyanuric  addsj  its  salts,  terined 
ftdminateSf  are  very  explonve  and  are  much  employed  as  de- 
tfmators.  The  free  acid,  which  is  obtained  by  treating  the  salts 
with  adds,  is  an  oily  Hquid  smelling  Uke  prussic  acid;  it  is  very 
explosive,  and  the  vapour  is  poisonous  to  about  the  same  degree 
as  that  of  prussic  acid.  The  first  fulminate  prepared  was  the 
"fulminating  silver  "of  L.  G.  Brupiatelii,  who  found  in  1798 
that  if  silver  be  dissolved  in  nitric  acid  and  the  solution  added 
to  spirits  of  wine,  a  white,  highly  explosive  powder  was  obtained. 
This  substance  is  to  be  distinguished  frpm  the  black  "  fulminating 

*  A  name  misaimUed  in  the  southern  hemispbere  to  Dionudea 
mdanophrySt  one  <A  the  albatrosses. 


silver"  obtained  by  C.  L.  Berthollet  in  1788  by  acting  with 
ammonia  on  precipitated  silver  oxide.  The  next  salt  to  be 
obtained  was  the  mercuric  salt,  which  was  prepared  in  1799  by 
Edward  Charles  Howard,  who  substituted  mercury  for  silver  in 
Brugnatelli's  process.  A  similar  method  is  that  of  J.  von  Liebig 
(1823),  who  heated  a  mixture  of  alcohol,  nitric  acid  and  mercuric 
nitrate;  the  salt  is  largely  manufactured  by  processes  closely 
resembling  the  last.  A  laboratory  method  is  to  mix  solutions 
of  sodium  nitromethane,  CHj:  NO(ONa),  and  mercuric  chloride, 
a  yellow  basic  salt  being  formed  at  the  same  time.  Mercuric 
fidminate  Is  less  explosive  than  the  silver  salt,  and  forms  white 
needles  (with  f  H^)  which  are  tolerably  soluble  in  water.  T!\it 
use  of  mercuric  fulminate  as  a  detonator  dates  from  about  1814, 
When  the  explosive  cap  was  invented.  It  is  still  the  commonest 
detonator,  but  it  is  now  uAially  mixed  with  other  substances; 
the  British  service  uses  for  percussion  caps  6  parts  of  fulminate, 
6  of  potassium  chlorate  and  4  of  antimony  sulphide,  and  for 
time  fuses  4  parts  of  fulminate,  6  of  potassium  chlorate  and  4 
of  antimony  sulphide,  the  mixture  being  damped  with  a  shellac 
varnish;  for  use  in  blasting,  a  home  office  order  of  1897  prescribes 
a  mixture  of  4  parts  of  fulminate  and  i  of  potassium  chlorate. 
In  1900  Bielefeldt  found  that  a  fulminate  placed  on  top  of  an 
aromatic  nitro  con^und,  such  as  trinitrotcduene,  formed  a 
useful  detonator;  this  <Uscovery  has  been  e^Mcially  taken 
advantage,  of  in  Germany,  in  which  country  detonators  of  this 
nature  are  being  largely  employed.  Tetranitromethylaniline 
(tetr>d)  has  also  been  employed  (Brit.  Pat.  13340  *^  1905)- 
It  has  been  proposed  to  replace  fulminate  by  silver  azoimide 
(Wdhler  &  Matter,  Brit.  Pat.  4468  of  1908),  and  by  lead  azoimid« 
(Hyronimus,  Brit.  Pat.  1819  of  1908). 

The  constitution  of  fulminic  acid  has  been  investigated  by  many 
experimenters,  but  apparently  without  definitive  results.  The 
researches  of  Liebig  (1823),  Liebig  and  Gay-Lussac  (1824),  and  of 
Liebig  again  in  1838  showed  the  aad  to  be  isomeric  with  cyanic  a£td> 
and  probably  (HCNO)i,  since  it  gave  mixed  and  acid  salts.  Kekiil£^ 
in  1858,  concluded  that  it  was  nitroacetonitrile,  NO»-CHj-CN,  a 
view  opposed  by  Steiner  (1883),  E.  Divers  and  M.  Kawakita  (1884), 
R.  SchtMl  (1890),  and  by  J.  U.  Nef  (1894).  who  proposed  the  formulae: 

C:N.OH  ^^N:CH  CH:NO  r.vnw 
C:N-OH.  ^N:COH.  CH  iNO.  C.NOH. 
Stdner.  Divers,  Scholl,  Nef. 

The  formulae  of  KekuU,  Divers  and  Armstrong  haVe  been  discarded, 
aod  it  remains  to  be  shown  whether  Nef's  carbonyloxime  formula 
(or  the  bimolecular  formula  of  Stdner)  or  Scholl's  glyoxime  peroxide 
formula  iaconect.  There  is  some  doubt  as  to  the  molecular  fonnula 
of  fulminic  add.  The  existence  of  double  salts,  and  the  observations 
of  L.  Wfihler  and  K.  Theodorovits  (B<r.,  1905,  38,  p.  345),  that  only 
compounds  containing  two  carbon  atoms  yielded  fulminates,  points 
to  (HCNO)i;  on  the  other  hand,  Wiihler  (ioc.  cit.  p.  1351)  found 
that  cryoscopic  and  electric  conductivity  meajurements  showed 
sodium  futmtaate  to  be  NaCNO.  Nef  based  his  formula,  which 
involves  bivalent  carbon,  on  many  reactions;  in  particular,  that 
silver  fulminate  with  hydrochloric  add  gave  salts  of  formylchlorid- 
onme,  which  with  water  gave  hydroxylamine  and  formic  add,  thus 

C:NOOAg-^HC<^J^^8^->HC<^^"->H.C0iH+H,N-OH, 

and  also  on  the  production  from  sodium  nitromethane  and  mer- 
curic chloride,  thus  CH,  :NO-0hg->H,O-|-C  :NOhg(hg-4Hg).  H. 
Wteland  and  F.  C.  Palazzo  (1907)  support  this  formula,  finding  that 
methyl  nitrotic  add,  NOi^CH  :  N-OH,  yielded  under  certain  con^ 
dirions  fulminic  acid,  and  vice  versa  (Palazzo,  1907).  M.  Z.  Jowitsch- 
itsch  (Ann.,  1906,  34^,  p.  233)  inclines  to  Scholl's  formula;  he 
found  that  the  synthetic  silver  salt  of  glyoxime  peroxide  resembled 
silver  fulminate  in  yielding  hydroxylamitie  with  hydrochloric  add, 
but  difierad  in  beii%  less  explosivei  aod  in  betag  soluble  in  nitric 
add.  H-  Wieland  and  his  collaborators  regard  "  glyoxime  peroxide  " 
as  an  oxide  of  furazane  (^.v.),  ajid  liave  shown  that  a  dose  relationship 
exists  between  the  nitnle  oxides,  furoxane',  and  fulminic  add  (see 
Ann.  Rep.,  London  Chem.  Soc.,  1909,  p.  84).  PtdminurK  tuid, 
(HCNO)i,  obtafaied  by  Liebig  by  boiUi^  mercuric  fulminate  with 
water,  was  synthesizwi  in  1905  by  C.  Ulpiani  and  L.  Bernardini 
iGaaeita,  iu.  35,  p.  7),  who  regard  it  as  NOi;CH(CN)-CO;NH,.  It 
deflagrates  at  145°,  and  forms  a  characteristic  cuprammonium  salt. 

The  early  history  of  mercuric  fulminate  and  a  critical  account  of  its 
application  as  a  detonator  ts  given  in  The  Rise  and  Propess  cf  tht 
British  Expiatiees  Industry  (Intemarionat  Congress  of  Api^ied 
Chemistry,  1909).  The  manufacture  and  modern  aspects  are  treated 
in  Oscar  Guttmann,  The  Manufacture  of  Explosives,  and  Manu- 
facture of  Explosives,  Twenty  Years'  Progress  (1909). 
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FULTON,  ROBERT  (1765-1815),  American  engineer,  was  born 
in  1765  in  Little  Britain  (now  Fulton,  Lancaster  county),  Pa. 
His  parents  were  Irish,  and  so  poor  that  they  could  afford  him 
only  a  very  scanty  education.  At  an  early  age  he  was  bound 
apprentice  to  a  jeweller  in  Philadelphia,  but  subsequently 
adopted  portrait  and  landscape  painting  as  his  profession.  In 
his  twenty-second  year,  with  the  object  of  studying  with  his 
countrymui,  Bei^ainin  West,  he  went  to  England,  and  there 
became  acquainted  with  the  duke  of  Bridgewater,  Earl  Stanhope 
ind  James  Watt.  Partly  by  their  influence  he  was  led  to  devote 
his  attention  to  engineering,  e^cially  in  connexion  with  canal 
construction;  he  obtained  an  English  patent  in  1794  for  super- 
seding canal  locks  by  inclined  planes,  and  in  1 796  he  published 
a  Treatise  on  the  Improvement  of  Canal  Navigation.  He  then  took 
up  his  residence  in  Paris,  where  he  projected  the  first  panorama 
ever  exhibited  in  that  city,  and  constructed  a  submarine  boat, 
the  "  Nautilus,"  which  was  tried  in  Brest  harbour  in  1801  before 
a  commission  appointed  by  Napoleon  I.,  and  by  the  aid  of  which 
he  was  enabled  to  blow  up  a  small  vessel  with  a  torpedo.  It 
was  at  Paris  also  in  1803  that  he  first  succeeded  in  propelling  a 
boat  by  steam-power,  thus  realisdng  a  design  which  be  haA 
conceived  ten  years  previously.  Returning  to  America  he 
continued  his  experiments  with  submarine  explosives,  but  failed 
to  a>nvince  either  the  EngUsh,  French  or  Vmted  States  govern- 
ments of  the  adequacy  of  his  methods.  With  steam  navigation 
he  had  more  success.  In  association  with  Robert  R.  Livingston 
(g.r.),  who  in  1798  had  been  granted  the  exclusive  right  to 
navigate  the  waters  of  New  York  state  with  steam-vessels,  he 
constructed  the  "  Clermont,"  which,  engined  by  Boulton  & 
Watt  of  Birmingham,  began  to  ply  on  the  Hudson  between 
New  York  and  Albany  in  1807.  The  privilege  obtained  by 
Livingston  in  1798  was  granted  jointly  to  Fulton  and  Living- 
ston in  1803,  and  by  an  act  passed  in  1808  the  monopoly  was 
secured  to  Uiem  and  their' assodates  for  a  period  depending  on 
the  number  of  steamers  constructed,  but  limited  to  a  maximum 
of  thirty  years.  In  1814-1815,  on  behalf  of  the  United  States 
government,  he  constructed  the  "  Fulton,"  a  vessel  of  38  tons 
with  central  paddle-wheels,  which  was  the  first  steam  warship. 
He  died  at  New  York  on  the  24th  of  February  1815.  Among 
Fulton's  inventions  were  machines  for  spinning  flax,  for  making 
ropes,  and  for  sawing  and  polishing  marble. 

SeeC.  D.  Golden,  Ltfe  of  Robert  Pulton  (New  York,  1817);  Robert 
H.  Thurston,  History  of  the  Growth  of  the  Steam-Enrine  (New  York, 
1878) ;  George  H.  Preble,  ChrontdogKal  History  of  Steam  NangaHon 
(niiladelphia,  1883) ;  and  Mrs  A.  C.  Sutdiffe,  Robert  Fulton  and  the 
Oermont  (New  York,  1909)- 

FULTON,  a  city  and  the  county-seat  of  Callaway  county, 
Missouri,  U.S.A.,  25  m.  N.E.  of  Jefferson  City.  Pop.  (1890) 
43T4;  (1900)  4883  (1167  negroes);  (1910)  S^aS.  It  is  served  by 
the  Chicago  &  Alton  railway.  The  city  has  an  important  stock 
market  and  manufactures  fire-brick  and  pottery.  At  Fulton 
are  the  Westminster  College  (Presbyterian,  founded  in  1853), 
the  Synodical  College  for  Young  Women  (Pres.,  founded  in 
1871),  the  William  Woods  College  for  Girls  (Christian  Church, 
1890),  and  the  Missouri  school  for  the  deaf  (1851).  Here,  too, 
is  a  state  hospital  for  the  insane  (1847),  the  first  institution 
of  the  kind  in  Missouri.  The  place  was  laid  out  as  a  town  in 
X835  and  named  Volney,  but  in  honour  of  Robert  Fulton  the 
present  name  was  adopted  a  little  later.  Fulton  was  incorporated 
in  1859, 

FULTON,  a  city  of  Oswego  county,  New  York,  U.S.A.,  on  the 
right  bank  of  the  Oswego  river,  about  10  m.  S.  by  £.  of  Oswego. 

Pop.  (1900)  5281;  (i905>  state  census)  8847;  (1910)  10,480. 
Fulton  is  served  by  the  Delaware,  Lackawanna  &  Western,  the 
New  York  Central  &  Hudson  River,  and  the  New  York,  Ontario 
&  Western  railways,  by  electric  railway  to  Oswego  and  Syracuse 
and  by  the  Oswego  Canal.  The  city  has  a  Carnegie  library. 
Ample  water-power  is  furnished  by  the  Oswego  river,  which  here 
flows  in  a  series  of  rapids,  and  the  manufactures  are  many  in 
kind.  On  the  3rd  of  July  1756,  on  an  island  (afterward  called 
Battle  Island)  4  m.  N.  of  the  present  city  of  Fulton,  a  British 
force  of  about  300  under  Captain'John  Bradstreet  (1711-1774) 
defeated  an  attacking  force  of  French  and  Indians  (numbering 


-FUMAROLE. 

about  700)  under  De  ViUiers.  Soon  after  this,  Bradstreet  built 
a  fort  within  the  present  limits  of  Fulton.  The  first  civilian 
settler  came  in  1793,  and  the  first  survey  (which  included  only 
a  part  of  the  subsequent  village)  was  made  in  1815.  Fidtou 
was  incorporated  as  a  village  in  1835,  and  in  April  1903  was 
combined  with  the  village  of  Oswego  Falls  (pop.  in  1900,  3935) 
and  was  chartered  as  a  city. 

FUll*  or  FuNj  Hwang,  one  of  the  four  symbolical  creatures 
which  in  Chinese  mythology  are  believed  to  ke^  watch  and  ward 
over  the  Celestial  Empire.  It  was  begotten  by  fire,  was  bom  in 
the  Hill  of  the  Sun's  Halo,  and  its  body  bears  inscribed  on  it 
the  five  cardinal  virtues.  It  has  the  breast  of  a  goose,  the  hind- 
quarters of  a  stag,  a  snake's  neck,  a  fish's  tail,  a  fowl's  forehead, 
a  duck's  down,  the  marks  of  a  dragon,  the  back  of  a  tortoise, 
the  face  of  a  swallow,  the  beak  of  a  cock,  is  about  six  cubits  high, 
and  perches  only  on  the  woo-tung  tree.  The  appearance  of  Fum 
heralds  an  age  of  universal  virtue.  Its  figure  is  that  which  is 
embroidered  on  the  dresses  of  some  mandarins. 

FUMARIC  AND  HALEIC  ACIDS,  two  isomeric  unsaturated 
adds  of  composition  QH404.  Fumaric  acid  is  found  in  fumitory 
(Fumaria  officinalis),  in  various  fungi  {Agaricus  piperatus,  &c.), 
and  in  loland  moss.  It  is  obtained  by  heating  inalic  acid  alone 
to  1 50*  C,  or  by  heating  it  with  hydrochloric  add  (V.  Dessaignes, 
Jakresb.,  1856,  p.  463)  or  with  a  large  quantity  of  hydrobromic 
adds  (A.  Kekul£,  ilfm.,  1864, 130,  p.  21).  It  may  also  be  obtained 
by  boiling  monobromsucdnic  acid  with  water;  by  the  action  of 
dichloracetic  add  and  water  on  silver  malonate  (T.  Komnenos, 
Ann.,  1883,  218,  p.  169) ;  by  the  cyanide  synthesis  from  acetylene 
di-iodide;  and  by  heating  maleic  acid  to  a  10*  C.  (Z.  Skraup, 
Monats.  f.  Cliemie,  1891,  12,  p.  112).  It  crystallizes  in  small 
prisms  or  needles,  and  is  practically  insoluble  in  cold  water.  It 
sublimes  to  some  extent  at  about  200^  C,  being  partially  con- 
verted into  maleic  anhydride  and  water,  the  reu:tion  becoming 
practically  quantitative  if  dehydrating  agents  be  used.  Reducing 
agents  (zinc  and  caustic  alkah,  hydriodic  add,  sodium  amalgam, 
&c.)  convert  it  into  sucdnic  add.  Bromine  converts  it  into 
dibromsucdnic  add.  Potassium  permanganate  oxidizes  it  to 
racemic  add  (A.  Kekul^  and  R.  Anschutz,  Ber.,  iSSi,  14, 
p.  713).  By  long-continued  heating  with  caustic  soda  at  100°  C. 
it  is  converted  into  inactive  malic  add. 

Maleic  acid  is  obtained  by  distilling  malic  or  fumaric  acids; 
by  heating  fumaric  add  with  acetyl  chloride  to  100"  C;  or  by 
the  hydrolysis  of  trichlorphenomalic  add  (^-tricbloraceto- 
acrylic  add)  [A.  Kdcul£,  Ann.,  1884,  223,  p.  185].  It  crystallizes 
in  monoclinic  prisms,  which  are  easily  soluble  in  water,  melt 
at  130^  C,  and  boil  at  160"  C,  decomposing  into  water  and 
maleic  anhydride.  When  heated  with  concentrated  hydrobromic 
or  hydriodic  acids,  it  is  converted  into  fumaric  add.  It  yields 
an  anilide;  oxidation  converts  it  into  mesotartaric  add.  Maldc 
anhydride  is  obtained  by  distilling  fimiaric  add  with  phosphorus 
pentoxide.  It  forms  tridinic  crystals  which  melt  at  60**  C.  and 
boil  at  196"  C. 

Both  adds  are  readily  esterified  by  the  action  of  alkyi  halides  on 
their  silver  salts,  and  the  maleic  ester  is  readily  transformed  into  the 
fumaric  ester  by  warming  with  iodine,  the  same  result  being  obtained 
by  esterification  of  maleic  add  in  alc<Aotic  solution  by  mean*  of 
hydrochloric  acid.  Both  adds  yield  acetylene  by  tbe  electrolysis 
of  aqueous  solutions  of  their  alkali  salts,  and  on  reduction  both 
yield  succinic  acid,  whilst  by  the  addition  of  hydrobromic  acid  they 
both  yield  monobromsucdmc  acid  (R.  Fittig,^««.,  1877,  188,  p.  98). 
From  these  results  it  follows  that  the  two  adds  are  structurally 
identical,  and  the  isomerinn  has  consequently  to  be  eiqilaJned  on 
other  grounds.  This  was  accomplished  by  W.  Wtslicenus  ["  Cber 
die  rSumliche  Anordnung  der  Atome,"  &c..  Trans,  of  the  Saxon  Acad, 
of  Sciences  (Math.  Phys.  Section),  1887,  p.  14]  by  an  extension  of 
the  van't  Hoff  hyiMthests  (see  Stbkbo-Isoherisic).  The  formulae 
of  the  adds  are  written  thus: 

HC-CO.H  HCCOJI  . 

HC-COJI  Maleic  acid.      hOiC-C-H  Fumancaod. 

These  account  for  maleic  acid  readily  yielding  an  anhydride,  whereas 
fumanc  acid  does  not,  and  for  the  behaviour  of  the  acids  towards 
bromine,  fumanc  acid  yielding  ordinary  dibromsucdnic  acid,  and 
maleic  acid  the  isomeric  isodibromsuccinic  acid. 

FUMAROLE,  a  vent  from  which  volcanic  vapours  issue, 
named  indirectly  from  the  Lat.  fumariolvm,  a  smoke-hole. 
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The  vapours  from  fumaxoles  were  studied  first  by  R.  W.  Bunsen^ 
on  his  visit  to  Iceland,  and  afterwards  by  H.  Sainte-Claire  DeviUe 
and  other  chemists  and  geologists  in  France,  who  examined  the 
vapours  from  Sant<ain,  Etna,  &c.  The  hottest  vapours  issue 
from  dry  fumaroles,  at  temperatures  of  at  least  500*  C,  and 
consist  chiefly  of  anhydrous  chlorides,  notably  sodium  chloride. 
The  add  fumaroles  yield  vapours  of  lower  temperature  (300**  to 
400**)  containing  mudi  water  vapour,  with  hydrogen  chloride 
and  sulphur  dioxide.  The  alkaline  fumaroles  are  still  cooler, 
though  above  100%  and  evolve  ammonium  chloride  with  other 
v^urs.  OM  hiioBioles,  below  100",  discharge  prindpally 
Aqueous  vapmir,  with  Garbon  di<aide,  azid  perhaps  hydrogen 
sulphide.  The  fumaroles  of  Mont  Pd£  In  Martinique  during  the 
eruption  of  1902  were  examined  by  A.  Lacroix,  and  the  vapours 
analysed  by  H.  Moissan,  who  louad  that  they  consisted  chiefly 
of  water  vapour,  with  hydrogen  chloride,  sulphur,  carbon  dioxide, 
carbon  monoxitte,  methane,  hydrogen,  nitrogen,  oxygen  and 
argon.  These  vapours  issued  at  a  temperature  of  about  400*". 
Armand  Gautier  has  pointed  out  that  these  gases  are  practically 
of  the  same  composition  as  those  which  he  obtained  on  heating 
granite  and  certain  other  rocks.  (See  Volcano). 

FUMIGATION  (bom  Lat.  fumisare,  to  smoke),  the  process 
id  producing  smoke  or  fumes,  as  by  burning  sulj^ur,  frankin- 
cense, tobacco,  &c.,  whether  as  a  ceremony  ol  incantation,  or 
for  perfuming  a  room,  or  for  purposes  of  di^nfection  or  destruc- 
tion of  vermin.  In  medicine  the  term  bias  been  used  of  the  ex- 
posure of  the  body,  or  a  portion  of  it,  to  fumes  such  as  those  of 
nitre,  sal-ammoniac,  mercury,  &c.;  fumigation,  by  the  injection 
of  tobacco  smoke  into  the  great  bowel,  was  a  recognized  procedure 
in  the  i8th  century  for  the  resuscitation  of  the  apparently 
drowned.  *'  Fumigated  "  or  "  fumed  "  oak  is  oak  which  has 
been  darkened  by  exposure  to  ammonia  vapour. 

FUHITORT,  in  botany,  the  popular  name  for  the  British 
species  of  Fumari<^,  a  genus  of  smalls  branched,  often  climbing 
^ndal  herbs  witii  mudi-divided  leaves  and  racemes  of  small 
flowers.  Tile  flowers  are  tubular  with  a  purred  base,  and  in  the 
British  species  are  pink  to  purplish  in  colour.  They  are  weeds  of 
cultivation  growing  in  fields  and  waste  places.  P.  capreotcta 
climbs  by  means  of  twisting  petioles.  In  past  times  fumitory 
was  in  esteem  for  its  reputed  cholagogue  and  other  medicinal 
propertira;  and  in  England,  boiled  in  water,  milk  or  whey,  it 
was  used  as  a  cosmetic.  Tile  root  of  the  allied  species  {Corydalis 
cava  or  tuherosa)  is  known  as  radix  aristolochia,  and  has  been  used 
medicinally  for  various  cutaneous  and  other  disorders,  in  doses 
of  lb  to  30  grains.  Some  eleven  alkaloids  have  been  isolated 
from  it.  The  herbage  of  Pumaria  officinalis  and  F.  racmosa  is 
used  in  China  under  the  name  of  Tsze-kwa-H-Hng  as  an  applica- 
tion for  glanddlar  swellhlgs,  carbtincles  and  abscesses,  and  was 
formerly  ^ued  in  jaundice,  and  in  cases  of  acddental  swallowing 
of  the  beard  of  grain  (see  F.  Porter  Smith,  CorUrib.  towards  the 
}fal.  Medica  .  .  .  of  China,  p.  99,  1871).  The  name  fumitory, 
Latin  fumtts  krrae,  has  been  supposed  to  be  doived  from  the 
fact  that  its  juice  Irritates  the  eyes  like  smoke  (see  Fuchs,  De 
hisloria  stirpium,  p.  338,  1542);  but  The  Crete  Serball,  cap. 
flxix.,  1529,  fol.,  following  the  De  simplici  medicina  of  Platearius, 
fo.  xdii.  (see.  in  Nici>hi  Praeposiii  disp«nsatorium  ad  aromatarios, 
1536),  says:  "It  is  called  Fumus  terre  fume  or  smoke  of  the 
erthe  bycause  it  is  engendred  of  k  cours  fumosyte  rysynge  frome 
the  erthe  in  grete  quantyte  lyke  smoke:  this  grosse  or  cours 
fumosyte  of  erthe  wyndeth  and  wiyeth  out:  and  by  work- 
ynge  oi  the  ayn  and  somie  it  tumeth  unto  tkds  hcrfoe.  " 

FUNCHAL,  the  capital  of  the  Portuguese  archipelago  of  the 
Madeiras;  on  the  south  coast  of  Madeira,  in  32**  37'  N.  and 
16'  54'  W.  Pop.  (1900)  30,850.  Funchal  is  the  see  of  a  bishop, 
in  the  archiepisa^l  province  of  Lisbon;  it  is  also  the  admini- 
strative centre  of  the  archipelago,  and  the  residence  of  the 
governor  and  foreign  consuls.  The  city  has  an  attractive 
appearance  from  the  sea.  Its  whitewashed  houses,  in  their 
gardens  full  of  tropical  plants,  are  built  along  the  curving  shore 
of  Fundial  Bay,  and  on  the  lower  slopes  of  an  amphitheatre  of 
mountains,  which  form  a  background  4000  ft.  high.  Numerous 
countty  houses  (qmnias),  with  ,texra^,d  gardens,  vineyards  and 
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sugar-cane  plantaticma  occupy  the  somMiwliiig  heii^ts.  Three 
mountain  streams  traverse  the  dty  through  deept'channete,- 
which  in  summer  are  dry,  owing  to  the  diversion  of  the  water 
for  irrigation.  A  small  frat,  on  an  isolated  rock  off  shore, 
guards  the  entrance  to  the  bay,  and  a  larger  and  more  powerfully 
armed  fort  crowns  an  eminence  inland.  The  chief  buildings 
indude  the  cathedral,  Anglican  and  Presbyterian  churches, 
hoqutals,  opera-house,  museum  and  casino.  There  are  small 
public  gardens  and  a  meteonJogical  observatory.  In  the  steep 
and  narrow  streets,  which  are  lighted  by  dectzidty,  wheeled 
traffic  is  impossible;  sledges  drawn  by  tnen,  and  other  primitive 
caayeyaasxa  are  used  instead  (see  Madeixa).  hi  winter  the  fioe 
climate  and  sceneiy  attract  numerous  mvalUls  and  other  visitors, 
for  whose  accommodation  there  are  good  hotels;  many  foreigners 
engaged  in  the  coal  and  wine  trades  also  reside  here  permanently. 
The  majority  of  these  belong  to  the  British  community,  which 
was  first  established  here  in  the  i8th  century.  Funchal  is  the 
headquarters  of  Madeiran  industry  and  commerce  (see  Madeira)  . 
It  has  no  docks  and  no  facilities  for  landing  passengers  or  goods; 
vessels  are  obliged  to  anchor  in  the  roadstead,  which,  however, 
is  sheltered  from  every  wind  except  the  south.  Funchal  is 
connected  by  cable  with  Carcavellos  (for  Lisbon),  Porthcumow 
(for  Falnu)uth,  England)  and  St  Vincent  in  the  Cape  Verde 
Islan(te  (for  Femambuco,  Braal). 

FDNCTIONt*  in  mathematics,  a  variable  number  the  value 
of  which  depends  upon  the  values  of  aae  m  more  other  variable 
numbers.  The  theory  of  functions  is  conveniently  divided  into 
(I.)  Functions  of  Real  Variables,  wherein  real,  and  only  real, 
numbers  are  involved,  and  (II.)  Functions  of  Complex  Variables^ 
wherein  romj^  or  imaginary  numbers  are  involved. 

I.  FuNcnoHS  07  Real  Variables 

1.  Historical. — The  word  function,  defined  in  the  above  sense, 
was  introduced  by  Leibnitz  in  a  short  note  of  date  1694  con- 
cerning the  construction  of  what  we  now  call  an  "  envelope  " 
(Leibnizens  mathematiscbe  Schrifien,  edited  by  C.  I.  Gerhardt, 
Bd.  v.  p.  306),  and  was  there  used  to  denote  a  variable  length 
related  in  a  defined  way  to  a  variable  point  of  a  curve.  In  1698 
James  Bernoulli  used  the  word  in  a  special  sense  in  connexion  with 
some  iSoperimetric  problems  (Joh.  Bernoulli,  Opera,  t.  L  p.  355). 
He  said  that  when  it  Is  a  question  of  selecting  from  an  infinite  set 
of  like  cur%*es  'that  one  which  best  fulfils  some  function,  then.pf 
two  curves  whose  intersection  determines  the  thing  sought"  one' 
is  always  the  "line  of  the  function"  (Lineafimdionis).  In  1718 
John  Bernoulli  (Opera,  t.  ii.  p.  241)  defined  a  "  function  of  a 
variable  magnitude  "  as  a  quantity  made  up  in  any  way  of  this 
variable  magnitude  and  constants;  and  in  1730  {Opera,  t.  iii. 
p.  174)  he  noted  a  distinction  between  "  algebraic  "  and  "  tran- 
scendental "  functions.  By  the  latter  he  meant  integrals  of 
algebraic  functions.  The  notation /(a:)  for  a  function  of  a  variable' 
X  was  introduced  by  Leonhard  Euler  in  1734  {Comm.  Acad. 
Petropol.  t.  vii.  p.  186),  in  connexion  with  the  theorem  of  the 
interchange  of  the  order  of  differentiations.  The  notion  of 
functionality  or  functional  relation  of  two  magnitudes  was  thus 
of  geometrical  origin;  but  a  function  soon  came  to  be  regarded 
as  an  analytical  expression,  not  necessarily  an  algebraic  expres- 
sion, containing  the  variable  or  variables.  Thus  we  may  have 
rational  integral  algebraic  functions  such  as  lu^  -(-  +  c»  or 
:  rational  algetouc  functions  which  are  not  integral,  such  as 

6i*"-|-6,s'-'-H...+&- 
or  irrational  a^ebraic  functions,  such  as  V    or,  more  generally 
the  algebraic  functions  that  are  determined  implidtly  by  an 
algebraic  equation,  as,  for  instance, 

 /■(».y)+f.^i(:c.y)4-...></'o"o  

^The  word  "  function  "  (from  Lat. /«ff£t,  to  perform)  has  many 
uses,  with  the  fundamental  sense  of  an  activity  special  or  proper 
to  an  office,  business  or  profession,  or  to  an  or^n  of  an  animal  or 
plant,  the  definite  work  for  which  the  oivan  is  an  apparatus.  From 
the  use  of  the  word,  as  io  the  Italian  ntmione,  for  a  ceremony  oi 
the  Roman  Church,  "  function  "  is  often  employed  for  a  public 
ceremony  of  any  kmdr  and  loosely  of  a  social  entertainment  or 
gathering. 
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where /•(3Ef3')f  •  •  >  UMam  hombgenebus  expressions  in  x  and  y 
having  conatant  coeflkients,  and  having  the  degrees  indicated 
by  the  suffixes,  and  /«  is  a  constant.  Or  again  we  may  have 
trigonometrical  Amctions,  such  as  sin  x  and  tan  x,  or  inverse 
trigonometrical  functions, such  as  sin~*x,orexponentialfiinctions, 
suf:h  as  e*  and  a*,  or  logarithmic  functions,  such  as  log  x  and  log 
{i-^-x).  We  may  have  these  functional  symbols  combined  in 
various  ways,  and  thus  there  arises  a  great  number  of  functions. 
Further  we  may  have  functions  of  more  than  one  variable,  as,  fO» 
instance,  the  expression  xy/(x*  +  y*),  in  which  both  x  and  y  are 
regarded  as  variable.  Such  functions  were  introduced  into 
analysis  iMnenrhat  tmsystematically  as  the  need  for  them  arose, 
and  the  later  developments  of  analysis  led  to  the  introduction 
•£  other  classes  of  functions. 

a.  Graphic  Representatim. — ^In  the  case  of  a  function  of  one 
variable  x,  any  value  of  x  and  the  corresponding  value  y  of  the 
function  can  be  the  co-ordinates  of  a  point  in  a  plane.  To  any 
value  of  X  there  corresponds  a  point  If  on  the  axis  of  x,  in  accord- 
ance with  the  rule  that  x  is  the  abscissa  of  N.  The  corresponding 
value  of  y  determines  a  point  P  in  accordance  with  the  nile  that 
X  is  the  abscissa  and  y  the  ordinate  of  P.  The  ordinate  y  gives 
the  value  of  the  functltm  which  corresponds  to  that  value  of 
the  variaUe  x  which  is  specified  by  N;  and  it  may  be  described 
as  "  the  value  of  the  function  at  N."  Since  there  is  a  one-to-one 
correspondence  <ii  the  points  N  and  the  numbers  x,  we  may  also 
describe  the  <vdinate  as  **  the  value  of  the  function  at  x."  In 
simple  cases  the  a^regate  of  the  points  P  which  are  determined 
by  any  particular  function  (of  one  variable)  is  a  curve,  called 
the ' '  graph  of  the  function  "  (see  §14).  In  like  manna*  a  function 
of  two  variables  defines  a  surface. 

3.  The  Variable. — Graphic  methods  of  representation,  such 
as  those  just  described,  enabled  mathematicians  to  deal  with 
irrational  values  of  functions  and  variables  at  the  time  when  there 
was  no  theory  of  irrational  numbers  other  than  Euclid's  theory 
of  incommensurables.  In  that  theory  an  irrational  number  was 
the  ratio  of  two  incommensurable  geometric  magnitudes.  In 
the  modem  theory  of  number  irrational  numbers  are  defined  in 
a  purely  arithmetical  manner,  independent  of  the  measurement 
of  any  quantities  or  magnitudes,  whether  geometric  or  o£  any 
other  kind.  The  definition  is  effected  by  means  of  the  system 
of  ordinal  numbers  (see  Nuubee).  When  this  formal  system  is 
established,  the  theory  of  measurement  may  be  founded  upon  it; 
and,  in  particular,  the  co-ordinates  of  a  point  are  defined  as 
numbers  (not  lengths),  which  are  assigned  in  accordance  with  a 
rule.  This  rule  involves  the  measurement  of  lengths.  The  theory 
of  functions  can  be  developed  without  any  reference  to  graphs,  or 
co-ordinates  or  lengths.  The  process  by  which  analysis  has  been 
freed  from  any  consideration  of  measurable  quantities  has  been 
called  the  "  arithmetization  of  .  analysis."  In  the  theory  so 
developed,  the  variable  upon  whidi  a  function  depends  is  always 
to  be  regarded  as  a  num^,  and  the  corresponding  value  of  the 
function  u  also  a  number.  Any  reference  to  points  or  co- 
ordinates is  to  be  regarded  as  a  picturesque  mode  of  expression, 
pointing  to  a  possible  application  of  the  theory  to  geometry. 
The  development  of  "arithmetized  analysis"  in  the  igth  century 
is  associated  with  the  name  of  Karl  Weierstrass. 

All  possible  values  of  a  variable  are  numbers.  In  what 
follows  we  shall  confine  our  attention  to  the  case  where  the 
numbers  are  real.  When  complex  numbers  are  introduced, 
instead  of  real  ones,  the  theory  of  functions  receives  a  wide 
extension,  which  is  accompanied  by  appropriate  limitations 
(see  below,  n.  Functions  of  Complex  Variables).  The  set  of  aU 
real  nambera  forms  a  coniimam.  In  fact  the  notion  of  a  one- 
dimensional  continuum  first  becomes  precise  in  virtue  of  the 
establishment  of  the  system  of  real  numbers. 

4,  Domain  of  a  Variable. — Theory  of  Aggregates. — The  notion 
of  a  "  variable  "  is  that  of  a  number  to  which  we  may  assign 
at  pleasure  any  one  of  the  values  that  belong  to  some  chosen  set, 
or  aggregate,  of  numbers;  and  this  set,  or  aggregate,  is  called 
the  "  domain  of  the  variable."  This  domain  may  be  an 
"  interval,"  that  istosay  it  may  consist  of  two  terminal  numbers, 
all  the  numbers  between  them  and  no  others.   When  this  is 


the  case  the  number  is  said  to  be '"'continuously  variable." 
When  the  donu^  consists  of  all  real  nombersj  the  variable  is 
said  to  be  "  unrestricted."  A  domain  which  consists  of  all  the 
real  numbers  which  exceed  some  fixed  ntimber  may  be  described 
as  an  "  interval  unlimited  towards  the  r^ght similarly  we 
may  have  an  interval  *'  unlimited  towards  the  left." 

In  more  complicated  cases  we  must  have  some  rule  or  process  for 
assigning  the  aggregate  of  numbers  which  constitute  the  domain  of 
a  variables  The  methods-  of  definition  of  particular  types  of  aggre- 
gates, and  the  theorems  relating  to  them,  form  a  branda  of  analyais 
Calied  the  "  theory  of  aggregates  '  (Mengenlehre,  Thiorie  des  ensembles, 
Th&try  of  sets  of  points).  The  notion  of  an  "  aggregate  "  in  general 
underlies  the  system  of  ordinal  numbers.  An  aggregate  is  said  to 
be  "  infinite  "  when  it  is  possible  to  effect  a  one-to-one  correspond- 
ence of  all  its  elements  to  some  of  its  elements.  For  exampk,  we 
may  make  all  the  integers  correspond  to  the  even  inters,  by  making 
I  correspond  to  2,  2  to  4^  and  generally  n  to  2n.  Ine  aggregate  m 
positive  integers  is  an  infinite  aggregate.  The  aggr^tes  of  all 
rational  numbers  and  of  all  real  numbers  And  of  points  on  e  line  are 
other  examples  of  in^nit^e  ageregates.  An  aggregate  whose  elemeiUs 
are  real  numbers  is  said  to  '  extend  to  infinite  values  "  if,  after  any 
number  N,  however  great,  is  specified,  it  is  possible  to  find  in  the 
aggregate  numbeiB  which  exceed  N  in  absolute  value.  Such  an 
aggregate  is  always  infinite.  The  "  oeq;hbourhood  of  a  number 
(or  point)  a  for  a  positive  number  A  "  is  the  inmate  of  all  mmibers 
(or  points)  x  for  which  the  absolute  value  of^x— a  denoted  by 
Ix— al,  does  not  exceed  h. 

5.  General  NoHon  of  Functionality. — ^A  function  of  one  variable 
was  for  a  long  time  commonly  regarded  as  the  ordinate  of  a 
curve;  and  the  two  notions  (i)  that  which  is  dete^nined  by  a 
curve  supposed  drawn,  and  (2)  that  which  is  determined  by  an 
analytical  expression  supposed  written  down,  were  not  for  a 
long  time  clearly  distinguished.  It  was  for  this  reason  that 
Fourier's  discovery  that  a  single  analytical  expression  is  caps^ble 
of  representing  (in  different  parts  of  an  interval)  what  would 
in  his  time  have  been  called  different  functions  so  profoundly 
struck  mathematicians  (§  33).  The  analysts  who,  in  the  middle 
of  the  19th  century,  occupied  themselves  with  the  theory  of  th« 
convergence  of  Fourier's  series  were  led  to  impose  a  restriction 
on  the  character  of  a  function  in  order  that  it  should  admit  of 
such  representation,  and  thus  the  door  was  opened  for  the 
introduction  of  the  general  notion  of  functional  dependence. 
This  notion  may  be  expressed  as  follows:  We  have  a  variable 
number,  y,  and  another  variable  number,  x,  a  domain  of  the 
variable  x,  and  a  rule  for  assigning  one  or  more  defiinite  values 
to  y  when  x  is  any  point  in  the  domain;  then  y  is  said  to  be  a 
"  function  "  of  the  variable  x,  and  x  is  called  the  "  argument  " 
of  the  function.  According  to  this  notion  a  function  is,  as  it 
were,  an  indefinitely  extended  table,  like  a  table  of  logaritl^; 
to  each  point  in  the  domain  of  the  argument  there  o^respond 
values  for  the  function,  but  it  remains  arbitrary  what  values  the 
function  is  to  have  at  any  such  point. 

For  the  medfication  of  any  particular  function  two  things  are 
requinte:  (ij  a  statement  of  the  values  of  the  variable,  or  of  the 
^gregate  of  points,  to  which  values  of  the  function  are  to  be  made 
to  a>Trespond>  i.e.  of  the  "domain  of  the  argument  ";  (2)  a  rule 
for  assigning  the  value  or  values  of  the  function  that  correspond  to 
any  point  in  this  domain.  We  may  refer  to  the  second  of  these  two 
essentials  as  "  the  rule  of  calculation."  The  relation  of  functions 
to  analytical  expresnons  may  then  be  stated  in  the  form  that  the 
rule  of  calculation  Is:  "  Give  the  function  the  value  of  the  expression 
at  any  pc»nt  at  whidi  the  expression  has  a  determinate  value."  or 
again  more  generally,  "  Give  uie  function  the  value  of  the  expression 
at  all  points  of  a  definite  aggregate  included  in  the  domain  of  the 
argument."  The  former  of  these  is  the  rule  of  those  among  the 
earlier  analysts  who  regarded  an  analytical  expression  and  a  function 
as  the  same  thin^,  and  their  usage  may  be  retained  without  causing 
confuMon  and  with  the  advantage  of  brevity,  the  analytical  expres- 
sion aerving  to  specify  the  domain  of  the  argument  as  well  as  the 
rule  of  calculation,  e.g.  we  may  speak  of  "  the /unction  i/x."  This 
function  is  defined  by  the  analytical  expression  ifx  at  all  points 
except  the  point  x~o.  But  in  complicated  cases  separate  state- 
ments  of  the  domain  of  the  argument  and  the  rule  <»  calculatioa 
cannot  be  dispensed  with.  In  general,  when  the  rule  of  calculation 
is  determined  as  above  by  an  analytical  expression  at  any  aggregate 
of  points,  the  function  is  said  to  be  "  represented  "  by  the  expresuon 
at  those  points. 

When  the  rule  of  calculaticm  asngns  a  single  definite  value  for  a 
function  at  each  point  in  the  domain  of  the  argument  the  function 
is  "  uniform  "  or  one-valued."  In  what  foUoira  it  is  to  be  under- 
stood that  all  the  funcrions  conudered  are  one-valued,  and  the  values 
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unfiled  hy  the  rule  of  calculation  real.  In  the  aunt  important 
caiea  the  domain  of  the  argument  <^  a  function  (rf  one  vaiiarae  ii  an 
interval*  with  the  poatible  ocepcion  of  isolated  pointi. 

6.  liwrfff.— let  f(x)  be  a  function  of  a  variable  number  x; 
and  kt'  a  be  a  point  soch  that  there  are  points  of  Uie  domain 
<rf  the  a^ument  x  in  the  neighbourhood  of  a  f w  any'  number 
k,  however  small.  If  there  is  a  number  L  which  has  the  pn^wrty 
that,  after  any  positive  number  c,  however  small,  has  been 
q)edfied.  it  is  possible  to  find  a  positive  number  k,  so  that 
\L—f(x)  I  <e  for  all  points  x  of  the  domain  (other  than  a)  for 
which  \x—a\ <k,  then  is  the  "  limit  of  f(x)  at  the  point  a." 
The  condition  for  the  existentx  of  £  is  that,  after  the  positive 
number  e  has  been  specified,  it  must  be  possible  to  find  a  positive 
number  k,  to  that  {/(x')— /(«)|<  e  for  all  pcunts  x  andx'  of 
the  domain  (other  than  a)  for  which \x—a\<hmd\s^—a\<h. 

It  is  a  fundamental  theorem  that,  when  this  condition  is 
satisfied,  thoe  exists  a  perfectly  definite  number  L  which  is  the 
limit  of  /(x)  at  the  point  a  as  defined  above.  The  limit  of /(x) 
at  the  point  a  is  denoted  by  Ltt^»fix),  or  by  lini«=«/(x}. 

If  f(x)  Is  a  function  of  one  variable  x  in  a  domain  which  extends 
to  infinite  values,  and  if.  after  c  has  been  miedfied,  it  is  possible  to 
find  a  ninnber  N,  so  that  |/(«0— /(*)l  <««>r  all  values  <tf«and  «' 
which  are  in  the  domain  aiid  exceed  N,  then  there  is  a  number  L 
which  has  the  property  that  L|  <aforall  such  values  of  x. 

In  tins  caaefix)  has  a  limit  L  at  x~op.  In  tike  manner /(«)  may 
have  a  hmit  at  oo.  This  statement  includes  the  case  where 
the  domain  ot  the  aivument  consists  exclusively  of  positive  integers. 
The  values  of  the  ninction  then  form  a  "  sequence,"  Wi>  Vt,  •  •  • 
u»,  .  . and  this  sequence  can  have  a  limit  at  n»ao. 

The  principle  common  to  the  above  definitions  and  theorems  is 
called,  after  r.  du  Bois  R^rmond,  "  the  general  prind|de  of  con- 
vergence to  a  Unit." 

It  must  be  understood  that  the  phrase  "  x^to  "  does  not  mean 
that  X  taloes  some  particular  value  which  is  infinite.  There  is  no 
such  value.  The  phrase  always  refers  to  a  limiting  j>rocess  in  which, 
as  the  process  is  carried  out,  the  variable  number  x  increases  without 
limit;  it  may,  as  in  the  above  example  of  a  sequence,  increase  by 
taldiw  succesavely  the  values  of  all  the  integral  numbers;  in  other 
cases  It  may  increase  by  taking  the  values  that  belcMV  to  any  domain 
which  "  extends  to  infinite  values.'* 

A  very  important  type  of  limits  is  furnished  by  infinite  series. 

nen  a  sequence  of  numbers  »i,  td, is  given,  we  may 
n  a  new  sequence  si,  st,  . .  .5.,. .  .from  it  by  the  rules 
st—ui+ih,     -  'm^ni+iH+  ....  +Um,  or  by  the  equivalent  rules 
si^u,  Sn—s»-i^itf,(n''2,  $,...).    If  the  new  seqifence  has  a  limit 
at  thb  limit  is  called,  the  "  sum  of  the  infinite  series" 

ai+Ut+.o-i  Aii<l  the  series -is  said  to  be  "convei^ent"  (see 
Series). 

''  A  finiElKni  winch  has  not  a  limit  at  a  point  a  may  be  such  that, 
if  a  certain  aggregate  of  pomts  is  chosen  out  of  the  domain  of  the 
argument,  anothe  points  x  in  the  neighbourhood  of  a  are  restricted 
to  belong  to  this  aggregate,  then  the  ninction  has  a  limit  at  a.  For 
example,  sin(i/x)  nas  limit  zero  at  o  if  x  is  restricted  to  the 
aureate  i/r,  ihr,  . . .  i/nx,  ...  or  to  the  anregate  i/2r, 
ziSr,  ■  ■  ■  ff/(n*-|-iV>  •  •  -t  but  if  x  takes  all  values  in  the  neighbour- 
hood  of  o,  »n  {tlx)  has  not  a  limit  at  o.  Again,  there  may  be  a  limit 
at  a  if  the  p<nnt8-  x  in  the  nd^hbourhood  of  a  are  restricted  by  the 
condition  that  x— a  is  positive;  then  we  have  a  "  limit  on  the 
right "  at  a;  similarly  we  may  have  a  "  limit  on  the  left  "  at  a 
point.  Any  such  limit  is  described  as  a  "  limit  for  a  restricted 
domain."  The  limits  on  the  left  and  on  the  right  arc  denoted  by 
/(o— o)  and/(a+o). 

The  limit  L  olKx)  at  a  stands  in  no  necessary  relation  to  the  value 
of  /(x)  at  a.  If  the  point  a  is  in  the  domain  of  the  argument,  the 
value  of  f{x)  at  a  is  assigned  by  the  rule  of  calculation,  and  may  be 
different  from  L.  In  case /(a)  the  limit  is  said  to  be  "  attained." 
If  the  point  a  n  not  in  the  domain  of  the  argnment,  there  is  no  value 
iacfix)  at  a.  In  the  case  where  /(x)  is  defined  for  all  pointa  in  an 
interval  containing  a,  except  the  point  a,  and  has  a  hmit  £  at  a, 
we  may  arbitrarilv  annex  the  point  o-to  the  domain  of  the  argument 
and  ass^  to  /(a)  the  value  L;  the  function  may  then  be  s^  to 
be  "  extnnsicaily  defined."  The  so-called  "  indeterminate  forms  " 
(see  iNPlHlTBaHAL  Calculus)  ate  examples. 

7.  Superior  and  Inferior  Limits;  Infinttios. — ^Ilie  value  of  a 
function  at  every  point  in  tlu  domain  of  its  argument  is  finite, 
since,  by  definition,  the  value  can  be  asrigned,  but  this  does  not 
necessarily  imply  that  there  Is-  a  number  JV  which  exceeds  all 
the  values  (or  is  less  than  all  the  values).  It  may  happen  that, 
however  great  a  number  N  we  take,  there  are  among  the  values 
of  the  function  numbers  which  exceed  N  (or  are  less  than-i^. 

If  a  number  can  be  found  wUch  is  greater  than  every  value 
of  the  function,  then  either  (a)  there  is  one  value  of  the  function 


which  exceeds  all  the  others,  or  (fi)  there  is  a  number  S  which 
exceeds  every  value  of  the  function  but  is  such  that,  howevo- 
small  a  positive  number  c  we  take,  there  are  values  of  the  function 
which  exceed  S  ~t.  In  the  case  (a)  the  function  has  a  greatest 
value;  in  case  (fi)  the  function  has  a  "  superior  limit  "  S,  and 
then  there  must  be  a  point  a  which  has  the  property  that  there 
are  points  of  the  domain  of  the  argument,  in  the  ne^bourhood 
of  a  for  any  A,  at  which  the  values  of  the  function  differ  from 
5  by  less  than  c.  Thus  S  is  the  Ibmt  of  the  fimction  at  a,  either 
for  the  domain  of  the  argument  or  far  sune  mwe  restricted 
domain.  If  a  is  in  the  domain  of  the  aigimait,  and  if,  after 
omisBon  of  a,  there  is  a  siqwrior  limit  5  whidi  is  in  this  way  the 
limit  (rf  the  functi<m  at  a,  if  further  /(a)  —5,  then  5  is  the  greatest 
value  of  the  function;  in  this  case  the  greatest  value  is  a  limit 
(at  any  rate  for  a  restricted  domain)  which  is  attained;  it  may 
be  called  a  "  superior  limit  whidi  is  attained."  In  like  manner 
we  may  have  a  "  smallest  value  "  or  an  "  inferior  hmit,"  and  a 
smallest  value  may  be  an  "inferior  limit  which  is  attained." 

All  that  has  been  said  here  may  be  ad^>ted  to  the  description  oi 
greateat  values,  BUperior  limits^  &c.,  of  a  function  in  a  restricted 
domain  contained  in  the  domam  o£  the  argument.  In  particular, 
the  domain  of  the  argument  may  contain  an  interval;  and  therrin 
the  function  may  bAve  a  superior  limit,  or  an  inferior  limit,  whidi 
is  attained.  Such  a  limit  is  a  maximum  value  or  a  minimim  value 
of  the  functifMi. 

Again,  if,  after  any  number  N,  however  great,  has  been  q)ecified, 
it  is  possible  to  find  points  of  the  domain  of  the  aifrument  at  which 
the  value  <A  the  function  exceeds  N,  the  values  the  function  ai« 
said  to  have  an  "  infinite  superior  limit,"  and  then  there  must  be 
a  point  a  which  has  the  property  that  there  are  points  of  the  domain, 
in  the  neighbourhood  of  a  for  any  k,  at  which  the  valae  oS  the  function 
exceeds  N.  If  the  pcnnt  a  is  in  the  domain  of  the  argument  the 
function  is  said  to  "  tend  to  become  infinite  "  at  o;  it  has  of  course 
a  finite  value  at  a.  If  the  point  a  is  not  in  the  domain  of  the  argiH 
ment  the  function  is  said  to  "  become  infinite  "  at  a;  it  has  of 
course  no  value  at  a.  In  like  manner  we  may  have  a  (negatively) 
infinite  inferior  limit.  Again,  after  any  number  N,  however  great, 
has  been  specified  and  a  number  k  found,  so  that  all  the  values  of 
the  function,  at  points  in  the  neighbourhood  tAaior  k,  exceed  N  in 
abet^ute  value,  all  these  values  may  have  the  same  sign ;  the  function 
is  then  said  to  become,  or  to  tend  to  become,  deterratnately 
(positively  or  negatively)  infinite  " ;  otherwise  it  is  said  to  become 
or  to  tend  to  become,  "  indeterminately  infinite." 

AH  the  infinities  that  occur  in  the  theory  of  functions  are  of  the 
ilature  of  vuiaUe  finite  numbers,  irith  the  single  eiception  of  the 
infinity  of  an  infinite  aggregate.  The  latter  is  described  as  an 
"  actual  infinity,"  t;he  fonner  as  "  impipp^  infinities."  There  is  no 
"  actual  infinitely  small  "  corresponding  to  the  actual  infinity. 
The  only  "  infinitely  small  "  is  zero.  All  "  infinite  values  "  are  of 
the  nature  of  superior  and  inferior  limits  which  are  not  attained.  ' 

8.  Increasing  and  Decreasing  Functions. — A  function /(x)  of  dne 
variable  x,  defined  in  the  interval  between  a  and  b,  is  '*  increasing 
throughout  the  interval "  if,  whenever  x  and  x'  are  two  iMimbers 
in  the  interval  and  x'>x,  then /(x')>/(s);  thefuhctiob  *'iiever 
decreases  throughout  the  intennd  "  if,  af'  aad  x  being  as  before, 
/ (x')  >/(x).  Similarly  for  decrea^ng  functions,  and  forfuntiiom 
which  never  increase  throughout  an  interral.  A  function  whkh 
either  never  increases  or  never  dfounishes  throughout  an  interval 
is  said  to  be  "  monotonous  throug^iout  "  the  interval.  If  we  take 
in  the  above  definition  b  >a,  the  definition  may  apply  to  a  functloi^ 
under  the  restriction  that  x'  is  not  b  and  x  is  not  a;  such  a 
function  is  "  monotonous  within  "  the  interval.  In  this  case  we 
have  the  theorem  that  the  function  (if  it  never  decreases)  has 
a  limit  on  the  left  at  b  and  a  limit  on  the  right  at  a,  and  these  arc; 
the  s^qierior  and  inferior  limits  of  its  values  at  all  poinXs  within 
the  interval  (the  ends  excluded) ;  the  like  hoUia  mutaUs  mutandis 
if  the  funcUon  never  increases.  If  the  fimction  is  monotonous 
throughout  the  interval,  f{b)  is  the  greatest  (or  least)  vahie 
of  /(x)  in  the  interval;  and  if  f(b)  is  the  limit  of  /(x)  on  the  left 
at  b,  such  a  greatest  (or  least)  value  is  an  examine  of  a  superior 
(or  inferior)  limit  which  is  attained.  In  these  cases  the  function 
tends  continually  to  its  limit. 

These  theorems  and  definitions  can  be  extended,  with  obvious  - 
modifications,  to  the  cases  ttf  a  domain  which  is  not  an  interval,  or 
extends  to  infinite  values.^  By  means  of  them  we  arrive  at  sufficient, 
but  not  necessary,  criteria  for  the  existence  of  a  limit;  and  these 
are  fiequently  easier  to  apply  than  the  general  principle  of  conver- 
gence to  a  limit  ({  6),  of  which  principle  they  are  particular  cases. 
For  example,  the  function  represented  by  x  log  (i/x)  continually 
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diminishes -vhen-  iy«>x>o  and  x  diminishefl  towardB  zero,  and  it 
pever  b^»iii««  ne^tive.  It;  therefore  has  a  limit  oo  tbe  c^bt  at 
x«»o.  This  limit  i»  zero.  The  function  repreeented  by  *  sin  (i/x) 
does  not  continually  diminish  towards  zero  as  x  diminishes  towards 
zero,  but  is  sometimes  greater  than  zero  and  sometimes  less  than 
zero  in  any.ne^hbouriiood  of  a:«o,  however  small.  Nevertheless, 
the  function  h^s  the  limit  zero  at  xfO. 

9.  CoMtiiatity  Fun^onsr^K  functum  /(«)  o£  one  vuiable  x 
is  Slid  to  be  contiauous  at  a  pOtnt  a  if  (x)  is  defined  in  an 
interval  contuning  a;  (a)  /(x)  has  a  liniit  at  n;  (3)  /(a)  is 
equal  to  this  limit  llie  limit  in  qoostion  must  be  a  limit  for 
conliauoiis  variation,  not  for  a  restricted  domain.  If  /(x)  has 
a  limit  on  the  left  at  a  and /(a)  is  equal  to  this  limit,  the  function 
may  be  said  to  be  "  continuous  to  the  left  "  at  a;  similaiiy  the 
function  may  be  "  continuous  to  the  right  "  at  a. 

A  function  is  said  to  be  "  continuous  throughout  an  interval  " 
when  it  is  continuoira  at  every  point  of  the  interval.  This  implies 
continuity  to  the  right  at  the  smaller  end-value  and  continuity 
to  the  left  at  the  greater  end-value.  When  these  conditions  at  the 
Olds  are  not  satisfied  the  function  is  said  to  be  continuous 
"  within  "  the  interval.  By  a  "  continuous  function  "  of  one 
variable  we  always  mean  a  function  which  is  continuous  through- 
out an  interval. 

The  fMittdpal  properties  of  a  continuous  function  are : 

I.  The  function  is  practically  constant  throughout  sufficiently 
small  intervals.  This  means  that,  after  any  point  a  of  the  interval 
ha*  been  chosen,  and  any  positive  number  t,  however  small,  has 
been  specified,  it  is  possible  to  find  a  number  h,  so  that  the  difference 
between  any  two  values  of  the  function  in  the  interval  between 
a—h  and  a-\-h  is  less  than  c.  There  is  an  obvious  modification  if  a 
i»  an  end-point  of  the  interval. 

a.  The  continuity  of  the  function  is  "  uniform."  This  means 
that  the  number  k  whit:h  corresponds  to  any  <  as  in  (i)  may  be  the 
same  at  all  p<Mnta  of  the  interval,  or,  in  other  words,  that  tbe  numbers 
h  which  correspond  to  «  for  different  values  of  a  have  a  poutive 
inferior  limit. 

3.  The  function  has  a  greatest  value  and  a  least  value  in  the 
interval,  and  these  are  superior  and  inferior  limits  which  are  attained. 

4.  Thiere  is  at  least  one  pmnt  of  the  interval  at  which  the  function 
takes  any  value  between  its  ^«atest  and  least  values  in  the  interval. 

5.  If  the  interval  is  unlimited  towards  the  ri^t  (or  towards  the 
left),  the  function  has  a  limit  at  co  (or  at 

10.  DiscotUinuUy  of  Functions. — The  discontinuities  of  a 
function  of  one  variable,  defined  in  an  interval  with  the  possible 
cKeption  of  isolated  points,  may  be  classified  as  follows: 

(i)  The  function  may  become  infinite,  or  tend  to  become 
infinite,  at  a  point. 

(3)  The  fimction  may  be  undefined  at  a  point. 

(3)  The  function  may  have  a  limit  on  the  left  and  a  limit  on 
the  light  at  the  same  point;  these  may  be  different  from  each 
other,  and  at  least  one  of  them  must  be  different  from  the  value 
itf  the  functi«k  at  the  point. 

(4)  The  function  may  have  no  limit  at  a  pcunt,  or  no  limit  on 
the  left,  or  no  limit  on  the  right,  at  a  point. 

In  case  a  function  /(x),  defined  as  above,  has  no  limit  at  a  point  a, 
tha%  are  four  limiting  values  which  come  into  conwlaation.  What- 
ever positive  number  h  we  take,  the  values  of  the  function  at  points 
between  a  and  a+h  (a  excluded)  have  a  superior  limit  (or  a  grieatest 
value),-and  an  inferior  limit  (or  a  least  value) ;  further,  as  h  decreases, 
theformer  never  increases  and  the  latter  never  decreases.-accordingly 
each  of  them  tends  to  a  limit.  We  have  in  this  way_  two  limits  on 
the  right — the  inferior  limit  of  the  superior  liniits  in^  diniinishing 
neighbourhoods,  and  the  superior  limit  of  the  inferior  limits  in 
diminishing  neighbourhoods.  These  are  denoted  by  /(o-l-o)  and 
J^g+o),  and  they  are  called  the  "  limits  of  indefiniteness  "  on  the 
right.  Similar  limits  on  the  left  are  denoted  by  f(a—o)  and  /(a— o). 
Unless  /(x)  becomes,  or  tends  to  become,  infinite  at  a,  all  these  must 
exist,  any  two  of  them  may  be  equal,  and  at  least  one  of  them  must 
be  different  from  f(a),  if  f(a)  exists.  If  the  first  two  are  eaual  there 
h  a  limit  on  the  right  denoted  by  /(a+o) ;  if  the  second  two  are 
equal,  there  is  a  limit  on  the  left  denoted  by  /(a— o).  In  case  the 
function  becomes,  or  tends  to  become,  infimte  at  a,  one  or  more  of 
these  limits  is  infinite  in  the  sense  exj^ned  in  $  7 ;  and  now  it  is 
to  be  -noted  that^  e.g.  the-  superior  hmit  of  tbe  inferior  limits  in 
dlnunishin^  neighbourhoods  on  the  right  of  a  may  be  negatively 
infinite;  this  happens  if,  after  any  number  N,  however  great,  has 
been  specified,  it  is  possible  to  find  a  positive  number  k,  so  that  all 
the  values  of  the  function  in  the  interval  between  o  and  a+h  (a 
excluded)  are  less  than  —N',  in  such  a  casef(x)  tends  to  become 
negatively  infinite  when  x  decreases  towards  a;  other  modes  of 
tending  to  infinite  limits  may  be  described  in  ramilar  terms. 


11.  OscUk^ion'  Qj  Fun^iohs.—VoR  diffa:ence  between .  th^ 
greatest  and  least  <rf  the  numbos  /(a),  /(a+o),/(a+o),/(a-o), 
/(g-o),  when  they  are  all  finite,  is  caJkd  the  "  osdllatioQ  "  or 
"  fluctuation  "  of  the  function /(x)  at  the  point  a.  This  difference 
is  the  limit  for  A=o  of  the  difference  between  the  superior  and 
inferior  Umits  of  the  values  of  the  function  at  points  in  the 
interval  between  or-k  and  a+A,  The  corre^mnding  difference 
for  points  in  a  finite  interval  is  called  the  "  oscillation  of  the 
function  in  the  interval."  Wh^  any  of  the  four  limits  of 
indefiniteness  is  infimte  the  oscillation  is  ibfinite  in  the  sense 
explained  in  {  7. 

For  the  further  classificstion  of  functions  we  divide  the  domain 
tA.  the  argument  into  partial  intervals  by  means  of  pointji  between 
the  end-points.  Suppose  that  the  domain  is  tbe  interval  between  a 
and  6.  Let  interraecfiate  pbints  11,*^...  x,^.i,  be  taken  so  that 
b>»M>Xi^  . .  >xi>a.  We  may  devise  a  rule  by  which,  as  « 
increases  iadefinitdy,  allthedifferenoesfr— xw-itX^-t— Xii^, . . .  xi— a 
tend  to  zero  as  a  Hmit.  The  interval  is  then  said  to  be  divided 
into  "  indefinitely  small  partial  intervals." 

A  function  denned  in  an  interval  with  the  possible  exception  of 
isoteted  points  may  be  such  that  the  interval  can  be  divided  into  a 
set  of  finite  partial  intervals  within  each  of  wliich  the  function  is 
monotonous  (§  8).  When  this  is  the  case  the  sum  of  the  oscillations 
<^  the  function  in  those  partial  intervals  is  finite,  provided  the 
function  does  not  tend  to  become  infinite.  Further,  in  such  a  case 
the  sum  the  oscillations  will  remain  below  a  fixed  number  for  any 
modeof  dividing  tbe  interval  into  indefinitely  small  partial  intemb. 
A  class  of  functions  may  be  defined  by  the  condition  that  the  sum 
of  the  oscillations  has  this  property,  and  such  functions  are  said 
to  have  "  restricted  oscillation. '  Sometimes  the  phrase  "  limited 
fluctuation  "  is  used.  It  can  be  proved  that  any  function  with 
restricted  oscillation  is  capable  of  bdng  expressed  as  the  sum  of 
two  monotonous  functions,  of  which  one  never  increases  and  tbe  other 
never  diminishes  throughout  the  interval.  Sach  a  function  has  a 
limit  on  the  right  and  a  umit  on  the  left  at  every  point  of  the  interral. 
This  class  of  functions  includes  all  those  which  have  a  finite  number 
of  maxima  and  minima  in  a  finite-interval,  and  some  whidt  have  an 
infinite  number.  It  is  to  be  noted  that  the  class  does  not  include  all 
continuous  functions. 

12.  DifferentiabU  Function. — ^The  idea  of  the  differentiation 
of  a  continuous  function  is  that  of  a  process  for  measuring  the 
rate  of  growth;  the  increment  of  the  function  is  compared  with 
the  increment  of  the  variable.  If  /(x)  is  defined  in  an  interval 
containing  the  point  a,  and  a-k  and  a-^k  are  points  of  the 
intmral,  the  expresaon 

S{a-\-K)-m  (I) 

represents  a  function  <rf  A,  whidi  wemaycall^(A),  defbedat  all 
points  of  an  interval  for  k  between  -k  and  k  except  the  point  o. 
Thus  the  four  limits  0(+o),  ^(-ho),  j>(-o),  o)  exist,  and  two 
or  more  of  them  may  be  equal.  When  tbe  first  two  are  equal 
either  of  them  is  the  "  progressive  differential  coefficient "  of 
/(x)  at  the  point  a;  when  the  last  two  are  equal  either  of  them 
is  the  "  regressive  differential  coeffideut  "  of /(x)  at  a;  when  all 
four  are  equal  the  function  is  said  to  be  "  differentiable  "  at  a, 
and  either  of  them  is  the  "  differential  coefficient  **  of  fix)  at  a, 
or  the  "  first  derived  function  "  of  /(x)  at  a.   It  is  duioted  by 

^^orby/'(x).   In  this  case  4>{h)  has  a  definite  limit  at  *-o, 

or  is  determinately  infinite  at  fc = o  (§  7) .  The  four  limits  here  in 
question  are  called,  after  Dini,  the  "  four  derivates  "  of  /(x)  at  a. 
In  accordance  with  the  notation  for  derived  functions  Uiey  may 
be  denoted  by 

A  function  which  has  a  finite  differential  coefficient  at  all  points 
of  an  interval  is  continuous  throughout  the  interval,  but  if  the 
differential  coefficient  becomes  infinite  at  a  point  of  the  interval 
the  function  may  or  may  not  be  continuous  throughout  the  interval; 
on  the  other  hand  a  function  may  be  continuous  without  beii^ 
differentiable.  This  resnlt,  comparable  in  importance,  from  the 
point  of  view  of  the  general  theory  of  functions,  with  the  discovery 
of  Fourier's  theorem,  is  due  to  C.  F.  B.  Riemann;  but  the  failure 
of  an  attempt  made  by  Amp^  to  prove  that  every  continuous 
function  must  be  differentiable  may  be  regarded  as  the  first  step  in 
the  theory.  Examples  of  analytical  expressions  which  represent 
continuous  functions  that  are  not  differentiable  have  beengiven  by 
Riemann,  Weierstrasa,  Darboux  and  Oini  ([see  %  24).  Toe^  most 
important  theorem  in  regard  to  differentiable  functions  is  the 
"theoremofintermediatevidue."  (SeelNFiNiTEsniAi.CAtctiLUs.) 
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13.  Analytic  Futicticn.—ll  f(x)  and  'its  fiht  n  ditferential 
coefficients,  denoted  hyfix),f  (x), . '.  ./(**)  (x),  are  continuous 
in  the  interval  between  a  and  n+A,  then 

fia+k)  -/c«)+ftr(*)+iiV(«)+^ .  ■ 

where  R»  may  have  various  forms,  some  of  which  are  given  in 
the  article  Inixnttesiiul  CalcdiAjs.  ■  lids  result  is  known  as 

Taylor's  theorem." 

When  Talyor's  theorem  leads  to  a  representation  of  the 
function  by  means  of  an.  infinite  series,  the  function  is  said  to  be 
"analytic"  (cf.  §  21). 

14.  Ordinary  Fun^ion. — ^The  idea  of  a  curve  representing  a 
continuous  function  in  an  interval  is  that  of  a  line  which  has  the 
fi^lawmg  properties:  (i)  the  co-ordinates  of  a  point  of  the  curve 
are  a  value  x  of  the  argument  and  the  corre^wnding  value  y  of 
the  function;  (2)  at  every  point  the  curve  has  a  definite  tangent; 

(3)  the  interval  can  be  divided  into  a  finite  number  of  partial 
intervals  within  each  of  which  the  function  is  monotonous; 

(4)  the  property  of  monotony  within  partial  intervals  is  xetained 
after  interdiange  of  the  axes  of  co-ordinates  «  and  y.  According 
to  condition  (2)  y  is  a  continuous  and  di£fer«itiable  function 
of  X,  but  this  condition  does  not  include  conditions  (3)  and  (4) : 
there  are  continuous  partially  monotonous  functions  which  are 
not  diSerentiable,  there  are  continuous  difierentiable  functions 
which  are  not  monotonous  in  any  interval  however  small;  and 
there  are  continuous,  diSerentiable  and  monotonous  functions 
which  do  not  satisfy  condition  (4)  (cf.  (  34).  A  function  which 
can  be  represented  by  a  curve,  in  the  sense  explained  above,  is 
said  to  be  "  ordinary,"  and  the  curve  is  the  graph  of  the  fimction 
($2).  All  anafytic  functions  are  ordinary,  but  not  all  ordinary 
functions  are  analytic. 

15.  IntegrabU  Fimclion. — The  idea  of  integration  is  twofold. 
We  may  seek  the  function  which  has  a  given  function  as  its 
differential  coefficient,  or  we  may  generalize  the  question  of 
finding  the  area  of  a  curve.  The  first  inquiry  leads  directly  to  the 
indefinite  integral,  the  second  directly  to  the  definite  int^al. 
Following  the  second  method  we  define  "  the  definite  integral 
of  the  function  /(x)  through  the  interval  between  a  and  (  "  to  be 
the  limit  of  the  sum 

when  the  interval  is  divided  into  ultimately  indefinitely  small 
partial  intervals  by  points  Xi,  d,  .  .  .  x»-i.  Here  x',  denotes 
any  point  in  the  r th  partial  interval,  xo  is  put  for  a,  and  x„  for  b. 
It  can  be  shown  that  the  limit  in  question  is  finite  and  inde- 
pendent of  the  mode  of  division  into  partial  intervab,  and  of  the 
choice  of  the  points  such  as  x'n  provided  (i)  the  function  is 
defined  for  all  points  of  the  interval,  and  does  not  tend  to  become 
infinite  at  any  of  them;  (2)  for  any  one  mode  of  divuion  of  the 
interval  into  ultimately  indefinitely  small  partial  intervals,  the 
sum  «f  the  products  of  the  oscillation  of  the  function  in  each 
partial  interval  and  the  difference  of  the  end-values  of  that 
partial  interval  has  limit  zero  when  n  is  increased  indefinitely. 
When  these  conditions  are  satisfied  the  function  is  said  to  be 
"  integrable  "  in  the  interval.  The  numbers  a  and  b  which  limit 
the  interval  are  usually  called  the  "  lower  and  upper  limits." 
We  shall  call  them  the  "  nearer  and  further  end-values."  The 
above  definition  of  integration  was  introduced  by  Hiemann  in 
his  memoir  on  trigonometric  series  (1854).  A  still  more  general 
definition  has  been  given  by  Lebesgue.  As  th^  more  general 
definition  cannot  be  made  intelligible  without  the  introduction 
of  some  ratha  recondite  notions  belonging  to  the  theory  of 
aggr^tes,  we  shall,  in  what  .follows,  adhere  to  Riemann's 
definition. 

We  have  the  following  theorems: — 

I.  Any  continuous  function  is  inte^ble. 

3.  Any  function  with  restricted.  oHcillation  is  integrable. 

3.  A  discontinuous  function  is  mtegrable  if  it  does  not  tend  to 
become  infinite,  and  if  the  points  at  which  the  oscillation  of  the 
function  exceeds  a  given  number  9,  however  smalf,  can  be  encleaed 


in  partial  intervals'  dtt  Mun  <Ai«lwee  breaddn  can.  tlihiinirirxl 

indefinitely. 

These  partial  intervab  must  be  a  set  choeen  out  of  some  complete 
let  obtained  by.the  process  used  in  .the  definition  of  integration. 
4.  The  sum  d'r  product  of  two  integrable  functions  is  mtegrafale. 
As  renrds  integrable  functions  we  have  the  following  theorems:' 

1.  If  S  and  I  are  the  superior  and  inferior  Umits  (or  greatest  and 

least  values)  of  fix)  m  the  interval  between  a  and  ft,  J*f(x)dx  is 

intermediate  between 5(ft—o)  and  /(ft— o). 

2.  The  integral  is  a  continuous  function  of  each  of  the  end-values. 

3.. If  the  further  cad- value  b  is  variable,  and  if     f(x)dx^  f{x), 

then  if  /(x)  is  continuous  at  b.  Fix)  is  differentiable  at  b,  and 
Fib)'-fm. 

4.  In  case  fix)  is  contmuous  throughout  the  interval  F(x)  is  con- 
tinuous and  differentiable  throughout  the  Interval,  and  fOc)  '^fi^t 
throughout  the  int^val. 

5.  fn  case  f{»)  b  oontinuoua  throughout  the  interval  between  a 

and  ft, 

^Jix)dx~f{h)-f{a). 

6.  In  case/fx)  is  discontinuous  at  one  or  more  pmnts  of  the  interval 
between  a  and  d,  in  which  it  is  int^rable, 

j'^f{x)dx 

is  a  function  of  x,  of  which  the  four  derivatea  at  any  point  of  the 
interval  are  equal  to  the  limits  of  indefiniteness  of /(x)  at  the  point. 

7.  It  may  be  that  there  exist  functions  which  are  differentiable 
throughout  an  interval  in  which  their  differential  co^cients  are 
not  integrable;  if,  however,  F{x)  is  a  function  whose  differentia! 
coeffidenC,  F'{x),  is  integrable  in  an  interval,  thra 

F(x)  ='J^Fix)dx+const., 

where  a  is  a  fixed  pcHnt,  and  x  a  variable  point,  of  the  interval. 
Similariy,  if  any  one  of  the  four  dmvates  <d  a  function  is  tnCegiaUe 
in  an  interval ,  all  are  integrable,  ami  the  int^ral  <d  either  differs  from 
the  original  function  by  a  constant  only. 

The  theorems  U],  (p),  (7)  show  that  there  is  some  discrepancy 
between  the  indefinite  int^^I  considered  as  the  function  whidi  has 
a  given  function  as  its  differential  coefficteot,  and  as  a  definite 
intittral  with  a  variable  end-value. 

We  have  also  two  theorems  concerning  the  int^ra!  ai  the  product 
of  two  int^rabte  functions  fix)  and  ^i^ ;  these  are  known  as  "  the 
first  and  second  theorems  of  the  mean.  The  first  theorem  the 
mean  is  that,  if  ^^(x)  is  one-signed  throughout  the  interval  between 
a  and  ft,  there  is  a  number  M  intermediate  between  the  superior  , 
and  inferior  limits,  or  greatest  and  least  values,  of  fix)  in  the  interval, 
which  has  the  property  expressed  by  the  equation 

ii£^ix)dx  -  j]V(x)*(x)ifa. 

The  second  theorem  of  the  mean  is  that,  if  /<x)  is  raonotooous 

throughout  the  interval,  there  is  a  number  {  between  0  and  b  which 

has  the  property  expressed  by  the  equation 

£fix)^ix)iix  ^f{a)f^^ix)dx+fib)jl^(^)dx. 
{See  Fouribk's  Sbkibs.) 

16.  Improper  Definite  Integrals, — We  may  extend  the  idea  kA 
integration  to  cases  of  functions  which  are  not  d^ned  at  some 
point,  or  which  tend  to  become  infinite  in  the  neighbourhood  of 
some  point,  and  to  cases  where  the  domain  of  the  argument 
extends  to  infinite  values.  If  c  is  a  point  in  the  interval  between 
a  and  h  at  which  f{x)  is  not  defined,  we  impose  a  restriction  on 
the  points  x',  of  the  definition:  none  of  them  is  to  be  the  point  c. 

This  comes  to  the  same  thing  as  deSmngj^  f{x)dx  to  be 

.^JT'f^'^^+iiU'f^^^'  to 

where,  to  fix  ideas,  b  is  taken  >i>,  and  e  and  k  are  positive.  The 
same  definition  applies  to  the  case  where /(x)  becomes  infinite,  or 
tends  to  become  infinite,  at  c,  provided  both  the  hmits  exist. 
This  definition  may  be  otherwise  expressed  by  saying  that  a 
partial  interval  containing  the  point  c  is  omitted  from  the 
interval  of  integration,  and  a  limit  taken  by  diminishing  the 
breadth  of  this  putial  interval  indefinitely;  in  this  fonn  it 
apphes  to  the  cases  where  c  is  a  or  ft. 

Again,  when  the  interval  of  integration  is  unhmited  to  the 
right,  or  extends  to  positively  infinite  values,  we  have  as  a 
definition 

j]"/(*)<Jx=LfJ^/(x)<lx, 
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provided  this  limit  exists.  Similar  definitioDS  ai^ly  to 

jr~" /(»)<(*,  and  to  ^"  S{x)ds.. 
All  Mich  definite  integrals  at  the  above  are  said  to  be  "  irapn^." 
For  eounple,      ^^^^  is  improper  in  two  ways.   It  means 

in  wUch  the  positive  number  c  is  first  diminished  indefinitely, 
and  the  positive  number  h  is  afterwards  increased  indefinitely. 

The  "  theorems  of  the  mean  "  (§  1 5)  require  modification  when 
the  int^irals  are  impr(q)er  (see  Foukisk'sSxkies). 

When  the  improper  definite  intend  of  a  function  miiich 
becomes,  or  tends  to  become,  infinite,  eiiats,  the  integral  is  said 
to  be  "  convergent."  If  /(«)  tends  to  become  infinite  at  a  point 
c  in  the  interval  betweenaandfr,  andtheexpression(i)  does  not 

exist,  then  the  apresuonj[V(«)d«,  which  has  no  value,  is  called 

a  "  divergent  integral,"  and  it  may  happen  that  there  is  a  definite 
value  for 

provided  that  c  and  k  are  connected  by  some  definite  relation, 
and  both,  remaining  po^tive,  tend  to  limit  zero.  The  value  of 
the  above  limit  is  then  called  a  "  principal  value  "  of  the  divergent 
integral.  Cauchy's  principal  value  is  obtained  by  making  i=c, 
M.  by  taking  the  omitted  interval  so  that  the  infinity  is  at 
its  middle  point.  A  divergent  integral  which  has  one  or  more 
principal  values  is  sometimes  described  as  "  semi-convergent" 

X7.  Domain  of  a  of  VariaiUs. — ^The  numerical  continuum 
of  n  dimensi(Hi8  ( C)  is  the  aggr^te  tlmt  is  arrived  at  by  attribut- 
ing simultaneous  values  to  eadi  of  n  variables  xu 
these  values  being  any  real  numbers.  The  elements  of  such  an 
aggregate  are  called  "  points,"  and  the  numbers  xi,  «t,  •  •  •  ^ 
the  "  co-ordinates  "  of  a  point,  Denoting  in  general  the  points 
(xi,  xt,  .  .  .  Xn)  and  (x'l,  «')...  a^J  by  a;  and  x',  theaum.of 
the  differences  1  *i— -f- x'j)  +  .  . . may 
be  denoted  by  a^l  and  called  ,  the  "  di^ereace  of  the  two 
points."  We  can  in  various  ways  choose  out  of  the  continuum 
an  aggregate  of  points,  which  may  be  an  infinite  aggregate,  and 
any  such  aggregate  can  be  the  "  domain  "  of  a  "  variable  point.'* 
The  domain  is  said  to  "  extend  to  an  infinity  dbtance  "  after 
any  number  N,  however  great,  has  been  apedSed,  it  is  possible 
to  find  in  the  domain  pdnta  <rf  which  one  oc  more  c(M)rdinat^ 
exceed  N  in  absolute  value.  Hie  "  neighbourhood  "  of  a  point 
a  for  a  (positive)  number  h  is  the  aggregate  constituted  of  all  the 
points  X,  which  ate  such  that  the  "  difference "  denoted  by 
\x—a\<k.  If  an  infinite  aggregate  of  points  does  not  extend 
to  an  infinite  distance,  there  must  be  fit  least  one  point  a,  which 
has  the  property  that  the  points  of  the  aggregate  which  are  in 
the  neighbourhood  of  a  for  any  number  A,  however  small,  them- 
selves constitute,  an  infinite  aggregate,  and  then  the  point  a  is 
called  a  "  limiting  point "  of  the  aggregate;  it  may  or  may  not 
be  a  point  of  the  aggregate.  An  aggregate  of  points  is  "  perfect  " 
when  all  its  pmnts  are  limiting  points  of  it,  arid  all  its_  limiting 
points  are  points  of  it;  it  is  "  connected  "  when,  after  taking 
any  two  points  a,  (  of  it,  and  choosing  any  positive  number  e, 
however  small,  a  ntunber  m  and  points  a/,  af**  of  the 

aggregate  can  be  found  so  that  all  the  differences  denoted  by 
\:^—a\,\x"—x^\,...\b~x^'^^\aie  less  than  «.  A  perfect  con- 
nected aggregate  is  a  continuum.   This  is  G.  Cantor's  definition. 

The  definition  of  a  continuum  in  C.  leaves  open  the  question  of 
the  number  of  dimensions  of  the  continuum,  ana  a  further  explana- 
tion is  necessary  in  order  to  define  arithmetically  what  is  meant  by  a 
"  homngeneouB  part  "  H«  ctf  Such  a  part  would  correspond  to 
an  intemJ  in  or  to  an  area  bounded  by  a  simple  closed  contour 
in  d;  and,  besides  beineperiect  and  connected,  it  would  have  the 
following  fnoperties:  (i)  Tnere  are  points  of  C«,  which  are  not  points 
of  Hf, ;  these  form  a  complementary  ager^^te  H'^.  (3)_  There  are 
points  "  within  "  Hn\  this  means  that  for  any  such  poiut  diere  is 
9  neighbourhood  consisting  exclusively  of  points  of  i?..  (^)  The 
pCHnts  of  which  do  not  lie  "  within  "  are  limiting  points  of 
Zr.;  they  are  not  p(»nts  of  H'„  but  the  neighbourhood  at  any  such 
point  for  any  number  A,  however  smalt,  contains  points  within  £f» 
and  pmnts  of  IT^i  the  aggregate  of  these  points  is  called  the 


"  boundary  "  of  (4)  When  any  two  jKHnts  a,  h  within  Hn  an 
taken,  it  is  possible  to'  find  a  number  «  ana  a  correspondine  number 
m,  and  to  choose  points  x',  x',  . .  .aK"),  so  that  the  neighbourhood 
of  a  for  «  contains  x',  and  oonaists  exdunvely  of  p(nnts  within  Hmi 
and  similarly  for  x'  and  x'  and  .  and  ft.  Condition 
(3)  would  eudude  such  an  aggn^te  as  that  of  the  points  within  and 
upon  two  circles  external  to  each  other  and  a  line  joinii^  a  point  on 
one  to  a  p<Mnt  on  the  other,  and  condition  (4)  would  adude  such 
an  asgr^te  as  that  at  the  points  within  and  upon  two  chi^  which 
toucaextemally. 

18.  PuncHons  of  Several  VariabUs. — A  function  of  several 
variables  difias  from  a  function  of  one  variable  in  that  the 
argument  of  the  function  consists  of  a  set  of  variables,  or  is  a 
variable  point  in  a  C.  when  there  are  n  variables.  The  function 
is  definable  by  means  of  the  domain  of  the  argument  and  the 
rule  of  calculation.  ,In  the  most  important  cases  the  domain  of 
the  argument  is  a  homogeneous  part  Hm  of  C.  with  the  possible 
exception  of  isolated  points,  and  the  rule  of  calculation  is  that 
the  value  of  the  function  in  any  assigned  part  of  the  domain 
of  the  argument  is  that  value  which  is  assumed  at  the  point  by 
an  assigned  analytical  e]q>ression.  The  limit  ot  a  function  at  a 
point  a  is  defined  in  the  same  way  as  in  the  case  of  a  function  of 
one  TaziaUe. 

Wetalre  a  poative  fraction  «  and  condder  the  ne^hbourhood  of  • 
for  kf  and  from  this  neighbourhood  we  exclude  the  point  a,  and  we 
also  odude  any  point  which  is  not  in  the  domain  of  the  ailment. 
Then  we  take  x  and  x'  to  be  any  two  of  the  retained  points  in  the 
neighbourhood.  The  function /has  a  limit  at  a  if  for  any  positive  e, 
however  small,  there  is  a  anresponding  h  which  has  the  property 
that  J  f{x')  —fix)  I  <  e,  whatever  points  x,  x'  in  the  neighlx>urhood 
of  a  for  h  we  take  (a  excluded).  For  example,  when  there  are  two 
variables  xi,  xt,  and  both  are  unrestricted,  the  domain  oS  the  argu- 
ment is  represented  by  a  plane,  and  the  values  of  the  function  are 
correlated  with  the  points  of  the  plane.  The  function  has  a  limit 
at  a  point  a,  if  we  can  mark  out  on  the  plane  a  r^on  containins 
the  point  a  within  it,  and  such  that  the  difference  of  the  values  01 
the  function  which  correspond  to  any  two  points  of  the  region 
(neither  of  the  points  being  a)  can  be  made  as  small  as  we  please 
in  absolute  value  by  contFEurtii^  all  the  linear  dimensions  of  die 
region  sufficiently.  When  the  domain  of  the  argument  of  a  function 
of  n  variables  extends  to  an  infinite  distance,  there  is  a  "  limit  at 
an  infinite  distance  "  if,  after  any  number  <,  however  small,  has  been 
specified,  a  number  Ncan  be  found  which  is  such  thatl/(a;')  —fix)  \  <«, 
for  all  points  x  and  x'  (of  the  domain)  of  which  one  or  more  co- 
ordinates exceed  N  in  absolute  value.  In  the  case  of  functions  of 
several  variables  gr^t  impcntance  attaches  .to  limits  for  a  restricted 
domain.  The  definition  of  such  a  limit  is  verbally  the  same  as  th^ 
corresponding  definition  in  the  case  of  functions  of  one  variable 
((  6).  For  example,  a  function  of  xi  and  Xt  may  have  a  limit  at 
(ki^o,  Xt=o)  if  we  first  diminish  Xi  without  limit,  keeping  Xt  con- 
stant, and  afterwards  diminish  xt  without  limit.  Expressed  in 
geometrical'  language,  this  process  amounts  to  approaching  the 
ori^n  along  the  axis  <^  xj.  The  definitions  ot  superior  and  inferior 
limits,  ana  of  maxima  and  minima,  and  the  explanations  of  what 
is  meant  by  saying  that  a  function  <A  several  variables  becomes 
infinite,  or  tends  to  become  infinite,  at  a  point,  are  almost  identical 
verbally  with  the  corresponding  dennirions  and  explanations  in  the 
case  of  a  function  of  one  variable  ({  7).  The  definition  of  a  continuous 
function  (§  0)  admits  of  immediate  extension;  but  it  is  very  im- 
portant to  observe  that  a  function  of  two  or  more  variables  may  be 
a  continuous  function  of  each  of  the  variables,  when  the  rest  are  kept 
constant,  mthout  being  a  continuous  function  of  its  argument. 
For  example,  a  function  of  x  and  y  may  be  defined  by  the  conditions 
that  when  o  it  is  zero  whatever  value  y  may  have,  and  when 
x>t>o  it  has  the  value  of  sin  |4tan-^(y/ie)J.  "mien  ^hasany  particular 
value  this  function  is  a  continuous  function  of  x,  and,  when  x  has 
any  particular  value  this  function  is  a  continuous  function  of  y; 
but  the  function  of  x  and  y  is  discontinuous  at  (x  »  0,  y — o) . 

19.  DtffererUiaiion  and  Integration. — The  definition  of  partial 
differentia^n  of  a  function  of  several  variables  presents  no 
difficulty.  The  most  important  theorems  concerning  dlffer- 
entiable  functions  are  the  "  theorem  of  the  total  differential," 
the  theorem  of  the  interdiangeability  of  the  order  of  partial 
differentiations,  and  the  extension  of  Taylor's  theorem  (see 

iNPtNTTESIMAL  CaLCULTJS). 

With  a  view  to  the  establishment  of  the  notion  of  integration 
through  a  domain,  we  must  define  the  "  extent  "  of  the  domain. 
Take  first  a  domain  consisting  of  the  point  a  and  all  the  points  x 
for  which  |«-a|<}A,  where  A  is  a  chosen  positive  number; 
the  extent  of  thfe  domain  is  h%n  being  the  number  of  variables; 
such  a  domain  may  be  described  as  "  square,-"  and  the  number  h 
may  be  called  its  "  breadth  ";  it  is  a  homogeneous  part  of  the 
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ntimerical  oontiimuin'bf  H  dlmenrions,  and  its  botrndaiy  consists 
of  all  the  points  for  which  \x—a\  ">}A.  Now  the  points  of 
any  domain,  which  does  not  extend  to  an  infinite  distance,  may 
be  assigned  to  a  finite  number  m  of  square  domains  of  finite 
breadths,  so  that  every  lx>lnt  of  thti  domain  is  either  within  one 
of  these  s<|uare  domains  or  on  its  boundary,  and  so  that  no  point 
is  within  two  oi  the  square  domains;  also  we  soay  devise  a  rule 
by  which,  as  the  number  m  iAcreaaes  indefinitdy,  the  breadths 
tA  all  the  square  domains  are  diminished  indefinitely.  When 
this  process  is  applied  to  a  homogeneous  part,  H,  of  the  numerical 
continuum  C«,  then,  at  any  stage  of  the  process,  there  will  be 
some  square  domains  of  which  all  tbe  points  belong  to  H,  and 
there  will  generally  be  others  of  iriuch  some,  but  not  all,  of  the 
(xrfnts  belong  to  H.  As  the  number  m  h  increased  indefinitely 
the  sums  al  the  extents  of  both  these  eateries  of  square 
domains  will  tend  to  definite  limits,  which  cannot  be  negative; 
when  the  second  of  these  Mndts  is  zero  the  domain  H  is  said  to 
be  "  measurable,"  and  the  first  of  these  limits  is  its  "  extent 
it  is  independent  of  the  rule  adopted  for  constructing  the  square 
domains  and  contracting  their  breadths.  The  notion  thus  intro- 
duced may  be  adapted  by  suitable  modifications  to  continua  of 
lower  dimensions  in  Cn* 

The  int^ial  of  a  function /(x)  through  a  measurable  domain  S, 
which  is  a  homogeneous  part  of  the  numerical  continuum  of  n 
dimensions,  is  defined  in  just  the  same  way  as  the  integral  throush 
an  interval,  the  extent  of  a  square  domain  taking  the  place  of  the 
difference  of  the  end-values  of^a  partial  interval;  and  tne  condition 
of  integratnlity  takes  the  same  form  as  in  the  simple  case.  In  par- 
ticular, the  condition  is  satisfied  when  the  function  is  continuous 
throu|;faout  the  domain.  The  definition  of  an  integral  throu^  a 
domam  may  be  adapted  to  any  domain  of  measurable  extent.  The 
extensions  to  "  improper  "  definite  integrals  may  be  made  in  the 
same  way  as  for  a  function  of  one  variable;  in  the  j»rticular  case 
of  a  function  which  tends  to  beccnne  infinite  at  a  point  in  the  domain 
erf  intcRTatimi,  the  point  is  enclosed  in  a  partial  domain  which  is 
omitbra  from  the  intMTatiott,  and  a  limit  is  taken  when  the  extent 
of  the  omitted  partial  domain  is  diminished  indefinitely;  a  divergent 
integral  may  Imve  different  (principal)  values  for  different  modes 
of  contracting  the  extent  of  the  omitted  partial  domain.  In  applica- 
tions to  matliematical  physics  ^reat  importance  attaches  to  con- 
vei^nt  integrals  and  to  principal  values  of  divergent  integrals. 
For  example,  any  component  of  magnetic  force  at  a  point  within  a 
magnet,  and  the  corresponding  component  of  magnetic  induction 
at  the  same  point  are  expressed  by  different  principal  values  of  the 
same  divei^nt  intenal.  Delicate  questions  arise  as  to  the  possibility 
of  representing  the  integral  of  a  function  of  n  variables  through  a 
domain  Hn,  as  a  repeated  integral,  of  evaluating  it  by  successive 
integrations  with  respect  to  the  variables  one  at  a  time  and  of  inter- 
changing the  order  of  such  integrations.  These  questions  have  been 
discussed  very  completely  by  C.  Jordan,  and  we  may  quote  the 
result  that  au  the  transformations  in  question  are  valid  when  the 
function  is  ctmttnuous  throughout  the  domain. 

30.  Representation  of  Functions  in  General. — We  have  seen 
that  the  notion  of  a  function  is  wider  than  the  notion  of  an 
anal3rtical  expression,  and  that  the  same  function  niay  be 
"  represented  '*  by  one  expression  in  one  part  of  the  domain  of 
the  argument  and  by  some  other  expression  in  another  part  of 
the  domain  (§  5).  Thus  there  arises  the  general  problem  of  the 
representation  of  functions.-  The  function  may  be  given  by 
spediying  the  domain  of  the  argument  and  the  rule  of  calcula- 
tion, or  eke  the  function  may  have  to  be  determined  in  accord- 
ance with  certain  conditions;  for  example,  It  may  have  to 
totisfy  in  a  prescribed  domain  an  assigned  differential  equation. 
In  either  case  the  problem  is  to  determine,  when  possible,  a 
single  analytical  expression  which  shall  have  the  same  value  as 
the  function  at  all  points  in  the  domain  of  the  argument.  For 
the  representation  of  most  functions  for  which  the  problem  can 
be  solved  recourse  must  be  had  to  limiting  processes.  Thus  we 
may  utilize  infinite  series,  or  infinite  products,  or  definite  in- 
tegrals; or  ^aitt  we  may  represent  a  function  of  one  variable 
as  the  Gmit  <rf  an  expression  containing  two  variables  in  a  domain 
in  which  one  variable  remains  constant  and  another  Varies. 
An  example  of  this  process  is  i^orded  by  the  expression 
Z^=«»«y/(a:'y-t-i),  which  represents  a  function  of  x  vanishing  at 
x=o  and  at  all  other  values  of  x  having  the  value  of  i/x.  The 
method  of  series  falls  under  this  more  general  process  (cf.  §  6). 
When  the  terms  Wi,  of  a  series  are  functions  of  a  variable 


X,  the  sum  Sn  of  the  first  n  terms  of  the  series  is  a  function  of  x 
and  n;  and,  when  the  series  is  convergent,  its  sum,  which  is 
Lt^  ^»Sn,  can  represent  a  function  of  x.  In  most  cases  the  series 
converges  for  some  values  of  x  and  not  for  others,  and  the  values 
for  which  it  converges  form  the  *'  domain  of  convergence." 
The  sum  of  the  series  represents  a  function  in  this  domain. 

The  apparently  more  general  method  of  representation  of  a 
function  of  one  variable  as  the  limit  of  a  function  of  two  variables 
has  been  shown  by  R.  Boire  to  be  identaeal  in  scope  -with  the  method 
of  series,  and  ,it  has  beea  developed  by  Mm  so  as  to  give  a  very 
complete  acpount  of  the  possibility  of  r^presentiiK  functions  by 
analytical  expressions.  For  example,  he  has  shownuiat  Riemann'V 
totally  discontinuous  function,  which  is  equal  to  I  when  x  is  rational 
and  to  o  when  x  is  irrational,  can  be  represented  by  an  analytical 
expression.  An  infinite  process  of  a  different  kind  has  been  adapted 
to  the  problem  of  the  representation  of  a  continuous  function  by 
T.  Broa^n.  He  begins  with  a  function  having  a  graph  in  the  form 
of  a  n^ular  poly^n,  and  interpolates  additional  angular  points  In 
an  ordered  sequence  without  limit.  The  representation  of  a  functiea 
by  means  of  an  infinite  product  falls  clearly_  under  Baire's  method, 
while  the  representation  oy  means  of  a  definite  integral  is  anak^ous 
to  Broddn's  method.  As  an  example  of  these  two  latter  processes 
we  may  cite  the  Gamma  function  {r(x}]  defined  for  povtive  values 
of  X  by  the  definite  integral 

or  by  the  infinite  product 

Li^n'/xiT+x)(i+\x)..  (1+^). 

Tlie  second  of  these  expresnons  avaik  for  the  representation  of  the 
function  at  all  points  at  which  x  is  not  a  negative  integer. 

21.  Power  Series. — Taylor's  theorem  leads  in  certain  cases 
to  a  representation  of  a  function  by  an  infinite  series.  We  have 
under  certain  conditions  (§  13) 

r-l 

and  this  becomes 

provided  that  (a)  a  positive  number  k  can  be  found  so  that  at 
all  points  in  the  interval  between  a  and  a-\-k  (except  these  points) 
f(x)  has  continuous  differential  coefficients  of  all  finite  orders, 
and  at  a  has  progressive  differential  coefiicients  of  all  finite 
orders;   (fi)   Csuch/s  form   of   the   remainder  lU^  vis. 

JjEf)'!(i-*)""V***fa+tf(*-«)}i  has  the  limit  zero  whien  n  in- 
creases indefinitely,  for  all  values  of  8  between  o  and  i,  and  fOr 
all  values  of  x  in  the  interval  between  a  and  a-HA,  except  possibly 
a-\-k.  When  these  conditions  are  satisfied,  the  series  (i)  repre- 
sents the  function  at  all  points  of  the  interval  between  a  and  a+k, 
except  possibly  a+k,  and  the  function  is  "  analytic  "  13)  in 
this  domain.  Obvious  modifications  admit  of  extension  to  an 
interval  between  a  and  a—k,  or  between  a—k  and  a+jfc.  When 
a  series  of  the  form  (i)  represents  a  function  it  is  called  "  the 
Taylor's  serws  fco-  the  function." 
Taylor's  series  is  a  power  series,  i.e.  a  series  id  the  iom 
2  ft.(af —«)»." 

As  regards  power  series  we  have  the  following  dieorems : 

I.  If  the  power  series  converges  at  any  point  except  a  there  is  a 
number  k  which  has  the  property  that  the  series  converges  absolutely 
in  the  interval  between  a—k  and  a-{-k,  with  the  possible  exception 
of  one  or  both  end-points. 

a.  The  power  series  repreeents  a  continuous  function  hi  its  domain 
of  convergence  (the  end-points  mav  have  to  be  excluded). 

3.  This  function  is  analytic  in  the  domain,  and  the  power  series 
representing  it  is  the  Taylor's  series  for  the  function. 

The  theory  of  power  series  has  been  developed  chiefly  from  the 
point  <rf  View  of  the  theory  of  functions  of  complex  variables. 

«2.  Uniform  Convergence. — We  shall  suppose  that  the  domain 
of  convergence  of  an  infinite  series  of  functions  is  an  interval  with 
the  possible  excepticni  of  isolated  points.  Let  fix)  be  the  sum 
of  the  series  a;t  any  point  x  of  the  domain,  and  /»(x)  the  sum  of 
the  first  n+i  terms.  The  omdition  of  convergence  at  a  point 
a  is  that,  after  any  positive  number  e,  however  small,  has  been 
specified,  it  must  be  possible  to  find  a  number  n  so  that 
\fm(a)—fpia)\<e  for  all  values  of  m  and  p  which  exceed  n. 
The  stmi,  /(a),  is  the  limit  of  the  sequence  of  numbers  /.(a)  at 
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Hie  convergence  is  said  to  be  "  tuufonn  "  in  an  interval 
if,  after  specification  of  e,  the  same  number  n  suffices  at  all 
points  of  the  interval  to  make  ] /(*)-/«  (x)  |  <  «  for  all  values  of 
ffi  which  exceed  ».  The  numbers  n  corresponding  to  any  e, 
however  small,  are  all  finite,  but,  when  e  is  less  than  some  fixed 
finite  number,  they  may  have  an  mfinite  superior  limit  (§  7)* 
idum  this  is  the  case  there  must  be  at  least  one  point,  a,  of  the 
interval  which  has  the  property  that,  whatever  number  N  we 
take,  <  caa  be  taken  so  small  that,  at  some  point  in  the  neigh- 
bourhood of  a,  n  must  be  taken  >  N  to  make  |/(«)  — /m(x)  |  <  c 
when  f»>ff;  then  the  series  does  not  converge  uniformly  in  the 
neighbourhood  of  a.  The  distinction  may  be  otherwise  expressed 
thus :  Choose  a  first  and  e  afterwards,  then  the  number  n  is 
finite;  choose  c  first  and  allow  a  to  vary,  then  the  number  n 
becomes  a  function  of  a,  which  may  tend  to  become  infinite,  or 
may  remain  belcw  a  fixed  number;  if  such  a  fixed  number 
oists,  however  small  <  may  be,  the  convergence  is  uniform; 

For  example,  the  series  nn  x—i  nn  2»+l  sin  3x— . .  .Is  cpnver- 

gent  for  all  real  values  of  x,  and,  when  r>x>  —r  its  sum  is  i  x; 
ut,  when  x  is  but  a  tittle  less  than  -w,  the  number  of  terms  which 
must  be  taken  in  order  to  brine  the  sum  at  all  near  to  the  value  of 
^x  is  very  large,  and  this  number  tends  to  increase  indefinitely  as 
JF  approaches  t.  This  series  does  not  converire  uniformly  in  the 
neightraurhood  of  x<-r.   Another  example  is  aAorded  by  im  series 

M^o»*i^+i '      ^^^9^  the  remainder  after  n  terms 

is  »»/(n*a^+i).  If  we  put  x>*i/n,  for  any  value  of  %,  however 
great,  the  remunder  is  jt ;  and  the  number  of  terms  required  to  be 
taken  to  make  the  remainder  tend  to  zero  depends  upon  the  value  of 
X  when  x  is  near  to  zero — it  must,  in  fact,  be  large  compared  with 
tfx.  The  series  does  not  converge  unifonnly  in  the  neighbourhood 
M  «-o. 

As  regards  series  whose  terms  represent  continuous  functions 
we  have  the  following  theorems: 

(1)  If  the  series  converges  uniformly  in  an  interval  it  represents 
a  function  which  is  continuous  throughout  the  interval. 

(2)  If  the  series  represents  a  function  which  is  discontinuous 
in  an  interval  it  cannot  converge  uniformly  in  the  interval. 

(3)  A  series  which  does  not  omverge  uxiifonnly  in  an  interval 
may  nevertheless  represent  a  function  which  is  continuous 
throughout  the  intervaL 

(4)  A  power  series  converge  uniformly  in  any  interval  con- 
tained within  its  domain  of  convergence,  the  end-points  being 
excluded. 

(5)  If  S  /r(x)^/(«)  converges  unifonnly  in  the  interval 

r--0 

between  a  and  b 


fjix)dx-^lfjri.)dx, 


or  a  series  whidi  converges  unfcHinly  may  be  integrated  term  by 
term. 

(6)  If  2  f  r(x)  converges  tmiformly  in  an  interval,  then 

f-O 

S  fr(x)  converges  m  the  interval,  and  represents  a  continuous 
differentiaUe  function,  ^(x) ;  in  fact  we  have 

or  a  series  can  be  differentiated  term  by  term  if  the  scries  of 
derived  functions  convei^  uniformly. 

A  series  whose  terms  represent  functions  which  are  not  con- 
tinuous throughout  an  interval  may  converge  uniformly  in  the 
interval.   If  S  /r(x),'=/(x),  is  such  a  series,  and  if  all  the 

r-O 

functions /r(x)  have  limits  at  a,  thenf(x)  has  a  limit  at  a,  ^rfiich 
is  S .    fr(x).    A  similar  thewem  holds  for  limits  on  the  left 

or  on  the  right. 

23.  Fourier's  Series. — An  extensive  class  of  functions  admit 
of  being  represented  by  series  of  the  form 

Ji  (*  «»^+&-  ""T)  •  ^'-^ 
and  the  rule  for  determining  the  coefficients  a»,  A.  of  such  a 
aeries,  in  order  that  it  may  represent  a  given  function  /(x)  in 


the  interval  between- c  and  c,  was  given  by.  Fourier,  vis.  we 

have 

The  intennd  between-e  and-«  may  be  called  the  ''periodic 
interval,"  and  we  may  rqilace  it  by  any  otha  intCTval,  e.g.  thai 
between  o  and  i,  without  any  restriction  of  genemli^.  When 
this  is  done  the  sum  of  the  series  takes  the  fonn 

It  f  2"/(»)co8|af»(5-a:)l<l», 


and  this  is 


Fourier's  theorem  is  that,  if  the  periodic  interval  can  be  divided 
into  a  finite  number  of  partial  intervals  within  each  of  wMcfa  the 
function  is  ordinary  ($  X4}»  the  series  represents  the  function 
within  each  of  those  partial  intervals.  In  Fourier's  time  ■ 
function  of  this  chazacter  was  regarded  as  completely  arbitrary. 

By  a  discusdon  of  the  integral  (ii.)  based  on  the  Second  Theorem 
of  the  Mean  {%  15)  it  can  be  ^own  that,  if  jr(a;)  has  restricted  oacilla- 
tion  in  the  interval  J5  11)1  the  sum  of  the  series  is  equal  to  J  |/(at+o)  + 
f{x—o)\  at  any  pomt  x  within  the  interval,  and  that  it  is  equal  to 
h  l/(+o)+/Ci~o)l  at  each  end  of  the  interval.  (See  the  article 
Fourier's  Sesies.)  It  therefore  represents  the  function  at  an> 
point  of  the  periodic  interval  at  which  the  function  is  continuous 
(except  poflrib^  the  end-punts),  and  has  a  definite  value  at  each 
point  <»  discontinuity.  The  condition  of  restricted  oscillation 
includes  all  the  functions  contemplated  in  the  statement  of  the 
theorem  and  some  others.  Further,  it  can  be  shown  that,  in  any 
partial  interval  throughout  which  /(x)  is  continuous,  the  series 
converges  uniformly,  and  that  no  series  oi  the  form  (i),  vith  co- 
efficients  other  than  those  determined  by  Fourier's  rule,  can  represent 
the  function  at  all  points,  except  points  of  discontinuity,  in  the  same 
periodic  interval.  The  result  can  be  extended  to  a  function  f\x) 
which  tends  to  become  infinite  at  a  finite  number  of  points  a  of  the 
interval,  provided  (i)  fix)  tends  to  become  dcterminately  infinite 
at  each  of  the  points  a,  (2)  the  improper  definite  integral  of  f{x) 
through  the  interval  is  convergent,  (3)/(x)  has  not  an  infinite  number 
of  discontinuities  or  nA  maxima  or  minima  in  the  interral. 

24.  RepreseniatioH  of  Continuous  Functions  hy  Series. — If  the 
series  for  fix)  formed  by  Fourier's  rule  converges  at  the  point 
o  of  the  periodic  interval,  and  if  /(«)  is  oontinuotis  at  a,  the 
sum  of  the  series  is  f(a);  but  it  has  been  proved  by  P.  du  Bois 
Reymond  that  the  function  may  be  continuous  at  a,  and  yet  the 
series  formed  by  Fourier's  rule  may  be  divergent  at  a.  Thus 
some  continuous  functions  do  not  admit  of  representation  by 
Fourier's  series.  All  continuous  functions,  however,  admit  of 
being  represented  with  arbitrarily  dose  approximation  in  either 
of  two  forms,  which  may  be  described  as  "  terminated  Fourier's 
series  "  and  "  terminated  power  series,"  according  to  the  two 
following  theorems: 

(x)  If /(x)  is  continuous  throughout  the  interval  between  o  and 
sir,  and  if  any  positive  numba  <  however  small  is  qiecified, 
it  is  possible  to  find  an  integer  »,  so.  that  the  difference  between 
the  value  of  f(x)  and  the  sum  of  the  first  »  terqis  of  the  series 
for  f(x),  formed  by  Fourier's  nile  with  periodic  interval  from 
o  to  3x,  shall  be  less  than  <  at  all  points  of  the  intervaL  This 
result  can  be  extended  to  a  function  which  is  continuous  in  any 
given  interval. 

(2)  If  f{x)  is  continuous  throughout  an  interval,  and  any 
positive  number  «  however  small  is  specified,  it  is  possible  to 
find  an  integer  n  and  a  polynomial  in  x  of  the  nth  degree,  so 
that  the  difference  between  the  value  of  f{x)  and  the  value  of  the 
polynomial  shall  be  less  than  e  at  all  points  of  the  interval. 

Again  it  can  be  proved  that,  if  fix)  is  continuous  throughout 
a  given  interval,  polynomials  in  «  of  finite  degrees  can  be  found, 
so  as  to  form  an  infinite  series  of  polynomials  whose  sum  is  equal 
to  fix)  at  all  points  of  the  interval.  Methods  of  representation 
cf  continuous  functions  by  infinite  series  of  rational  fractional 
functions  have  also  been  devised. 

Particular  interest  attaches  to  continuous  functions  which  are 
not  differentiable.  Weierstrass  gave  as  an  example  the  function 
represented  by  the  series  S  a*  cos  (("cr),  where  a  is  posirive  and  less 

11-0 

than  unity,  and  b  is  an  odd  integer  exceeding  (i  +^)/a.  It  can  be 
shown  that  this  series  is  unifonnly  convergent  in  every  interval. 
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and  that  the  continuous  function  f{x)  represented  by  it  has  the 
property  that  there  is,  in  the  nei^jibourhood  of  a.ny^  point  oca,  an 
infinite  aggregate  of  points  x',  having  as  a  limiting  pcnnt,  for 
which  \fKX')-'fixt)\l{x'—Xt)  tends  to  become  tafinite  with  one 
am  when  x'-^x»  approadies  zero  through  pomtive  values,  and 
infinite  with  the  opposite  ugn  when  x'—xo  approaches  zero  through 
negative  values.  Accordingly  the  function  is  not  difTerentiable  at 
any  point.  The  definite  integral  of  such  a  function  f(^x)  through  the 
interval  between  a  fixed  point  and  a  variable  point  x,  is  a  continuous 
differentiable  f imction  fix),  for  which  f  (jc)  -/(at) ;  and,  if  fix)  is 
one-signed  throughout  any  interval  Fix)  is  monotonous  throughout 
that  intervalt  but  yet  Fix)  cannot  be  represented  by  a  curve.  In 
any  interval,  however  small,  the  tangent  would  have  to  take  the 
same  direction  for  infinitely  many  points,  and  yet  there  is  no  interval 
in  which  the  taneent  has  everywhere  the  same  direction.  Further, 
it  can  be  shown  Uiat  all  functions  which  are  everywhere  continuous 
and  nowhere  differentiable  are  capable  of  representation  by  series  of 
the  form  Xa^ix),  where  Z^o*  is  an  absolutely  conveivent  series  of 
numbers,  and  ^(x)  is  an  analytic  function  wliose  anatdute  value 
never  exceeds  unity. 

25.  Caladaiions  with  Dmrgent  Series. — When  the  series 
described  in  (i)  and  (3)  of  §  24  diverge,  tfaey  may,  nevertheless, 
be  used  for  the  aj^jroximate  numerical  calculation  of  the  values 
of  the  function,  provided  the  calculation  is  not  carried  beyond  a 
edrt^  number  oi  terms.  JSxpansions  in  series  whidi  have  the 
prop^y  of  representing  a  function  approxtmately  when  the 
expansion  is  not  carried  too  far  are  callnl  "  asymptotic  expan- 
sions." Sometimes  they  are  called  "semi-convergent  series"; 
but  this  term  is  avoided  in  the  best  modern  usage,  because 
it  is  often  used  to  describe  series  whose  convergence  depends 
upon  the  order  of  the  terms,  sudi  as  the  series  .  . 

In  general,  let  /o(ar)+/i(*)+. . .  be  a  series  of  functions  which 
does  not  converge  in  a  certain  domain.  It  may  happen  that,  if  any 
number  <,  however  small,  is  first  specified,  a  number  n  can  after- 
wards be  found  so  that,  at  a  point  a  of  the  domain,  the  value /(a)  of 
a  certain  function /(x)  is  connected  with  the  sum  of  the  first  n  +  i 

a 

terms  of  the  series  by  the  relation  !/(o)—  S/r(o)|<*.    It  must 

also  happen  that,  if  any  number  N,  however  great,  is  specified,  a 
number  n'i  >  n)  can  be  found  so  that,  for  aU  values  oi  m  which  eoceed 

n\  !s/,(a)|>N.   The  divergent  series /•(*)+/i(«>+.-   »  then  an 

asymptotic  expansion  for  the  function /(x)  in  the  domain. 

The  best  known  example  of  an  asymptotic  ejqnuision  is  Stirilng's 
formula  for  nl  when  n  is  large,  viz. 

where  8  h  some  number  lying  between  o  and  i.  This  formula  is 
included  in  the  asymptotic  expan»on  for  the  Gamma  function. 
We  have  in  fact 

log  {r(je)!-(a;-})  log  x-x+i  log  2x-H«(x), 
where  t^x)  is  the  function  defined  by  the  definite  integral 

aix)  =  J]'l(i  -«-')-•  -r'-i|r'«-"(i*. 

The  multii^ier  of  e~<*  under  the  ngn  of  integration  can  be  expanded 
in  the  power  series 

where  Bi,  Bs, . . .  are  "  BemoulU's  numbers  "  given  by  the  formula 

When  the  series  is  integrated  term  by  term,  the  right-hand  member 
of  the  equation  for  aix)  takes  the  form 

Bi  i_B|_  I  ,  Bj^ 

1.2  K   3.4i?"*"5.6ac*~"  ■ 

Thb  series  is  divefgent ;  but,  if  it  is  stopped  at  any  term,  the  difference 
between  the  sum  ot  the  series  so  terminated  and  the  v^ue  of  aix)  is 
less  than  the  last  of  the  retained  terms.  Stirling's  formula  is  obtained 
by  retaining  the  first  term  only.  Other  well-known  examples  of  asymp* 
totic  expansions  are  afforded  by  the  descending  series  for  Bessel's 
functions.  Methods  of  obtaining  such  expansions  for  the  solutions  of 
linear  differential  equations  of  the  second  order  were  investigated  by 
G.  G.  Stokes  iMaih.  and  Pkys.  Papers,  vol.  ii.  p.  329) ,  and  a  general 
theory  of  asymptotic  expansions  has  been  developed  by  H.  PoincanI, 
A  still  more  general  theory  of  divergent  series,  and  of  the  conditions 
in  which  they  can  be  used, as  above,  for  the  purposes  of  approximate 
calculation  has  been  worked  out  by  £.  Borel,  The  great  merit  of 
asymptotic  expansions  is  that  they  admit  of  addition,  subtraction, 
multiplication  and  division,  term  by  term,  in  the  same  way  as 
absolutely  convergent  series,  and  they  admit  also  of  integration 
term  by  term;   that  is  to  say,  the  results  of  such  operations  are 


asymptotic  expansions  for  the  sum,  difference,  product,  quotient, 
or  integral,  as  the  case  may  be. 

26.  Interchange  oj  the  Order  of  Limiting  Operations. — When 
we  require  to  perform  any  limiting  operation  upon  a  function 
which  is  itself  represented  by  the  result  of  a  limiting  process, 
the  question  of  the  possibility  of  interchange  the  order  of  the 
two  processes  always  arises.  In  the  more  elementary  problems 
of  anal>^s  it  generally  happens  that  such  an  interchange  is 
possible;  but  in  general  it  is  not  posable.  In  other  words,  the 
performance  of  the  two  processes  in  different  orders  may  lead 
to  two  different  results;  or  the  performance  of  them  in  one  of  the 
two  orders  may  lead  to  no  result.  The  fact  that  the  interchange 
is  possible  under  suitable  restrictions  for  a  particular  class  of 
operations  is  a  theorem  to  be  proved. 

Among  examples  of  such  interchanges  we  have  the  differentiation 
and  int^^tiiHi  of  an  infinite  aeries  term  by  term  ({  33),  and  the 
differentiation  and  integration  of  a  definite  inti^i^  mth  respect  to 
a  parameter  by  performing  the  like  processes  upon  the  subject  of 
integration  (|  19).  As  a  last  example  we  may  take  the  limit  of  the 
sum  of  an  infinite  series  of  functions  at  a  point  in  the  domain  of 

convergence.    Suppose  that  the  serirs  2f,ix)  represents  a  function 

r-o 

'x)  in  an  interval  containing  a  point  a,  and  that  each  of  the  functions 
has  a  limit  at  a.  If  we  first  put  x  »a,  and  then  sum  the  series, 
we  have  the  value  /(a) ;  if  we  first  sum  the  series  for  any  x,  and 
afterwards  tal»  the  limit  of  the  sum  at  x-*a,  we  have  the  limit  of 
fix)  at  a;  if  we  first  replace  each  function by  its  limit  at  0,  and 
then  sum  the  aaies,  we  may  arrive  at  a  value  different  from  either 
of  the  foregoing.  If  the  f  unction /(x)  is  continuous  at  a,  the  &r8t  and 
second  results  are  equal;  if  the  functions /r(x)  are  all  continuous  at 
a,  the  first  and  third  results  are  equal;  if  the  series  is  uniformly 
convergent,  the  second  and  third  results  are  equal.  This  last  case 
is  an  example  of  the  interchange  of  the  order  01  two  llmitii^  opera- 
tions, and  a  sufficient,  though  not  always  a  necessary,  condition, 
for  the  validity^  of  such  an  interchange  will  usually  be  found  in  some 
suitable  extension  of  the  notion  of  uniform  convergence. 
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E.  Borel,  Thiorie  des  fonetions  (Paris,  1898)  (containing  an  intro- 
ductory account  of  the  Theory  of  ^gregates),  and  Sines  divergenies 
(Paris,  1901^,  also  Fonetions  de  variables  rieues  (Paris,  190s) ;  1  ■  J. 
I'A.  Bromwich,  Introduction  to  the  Theory  of^Infinite  Sisries  (London, 
1908) ;  H.  S.  Car^w,  Introduction  to  the  Theory  of  Fourier's  Series 
and  Integrals  (London,  1906);  U.  Dini,  Funciionen  e.  reellen  Grosse 
(Leip^,  1892),  and  Serte  di  Fourier  (Pisa,  1880);  A.  Genocchi 
u.  G.  Peano,  Diff.-  w.  Int.-Recknung  (Leipzig,  1809);  J.  Harkness 
and  F.  Morley,  Introduction  to  the  Theory  of  Analytu  Functions 
(London,  1898;;  A.  Hamack,  £)i#.  amf /nf.  Calculus  (London,  1891); 
E.  W.  Hobson,  The  Theory  of  Functions  of  a  real  Variaide  ana  ike 
Theory  of  Fourier's  Series  (Cambridge,  1907);  C.  Jordan,  Coura 
d'analyse  (Paris,  1893-1896);  L.  Kronecker,  Theorte  d.  einfachen 
u.  vielfachin  Inte^ale  (Leipzig,  1894};  H.  Lebe^e,  Lemons  sur 
I'intipaiion  (Pans,  1904);  M.  Pasch,  Diff.-  u.  Ini.'Rechnung 
(Leipzig,  1882);  E.  Picard,  Traiti  d'analyse  (Paris.  1891);  O. 
Stolz,  AUgemeitte  Arithmetik  (LeipziK,  1885),  and  Diff.-  u.  Int.- 
Recknung  (Leipzig,  1893-1899):  X  Tannery,  Thiorie  aes  fonetions 
(Paris,  1886);  W.  H.andG.  C.  Youny,  The  Theory  of  Sets  of  Points 
(Cambridge,  1906);  Brod£n,"StetigeFunctionene.  reellen  Vender- 
lichen,"  CreUe,  Bd.  cxviii.;  G.  Caintor,  A  series  of  memoirs  on  the 
"  Theory  of  Aggregates  "  and  on  "  Trigonometric  series  "  in  Acta 
Math.  tt.  ii.,  vii.,  and MalA.  Ann.  Bde.  iv.-xxiii. ; Darboux,  "Fonetions 
discontinues,"  Ann.  Sci.  ixale  normale  sup.  (2),  t.  iv.;  Dedekind, 
Was  sind  u.  ma  soUen  d.  Zahlen?  (Brunswick,  1887),  and  St^gkeit 
u.  irratsonale  Zahlen  {Brunswick,  1873);  Dirichlet,  "  Convergence 
des  series  trigonomdtriques,"  CreUe,  Bd.  iv. ;  P.  Du  Bois  Reymond, 
Allgemeine  Puncfionentheorie  (TQbingen,  1882),  and  many  memoirs 
in  CreUe  and  in  Math.  Ann.;  Heine,  "  Functionenlehre,"  CrMe, 
Bd.  Ixxiv.;  J.  Pierpont,  The  Theory  of  Functions  of  a  real  Variable 
(Boston,  1905);  F.  Klein,  "Allgemeine  Functionsb^iff,"  Math. 
Ann.  Bd.  xxii.;  W.  F.  Osgood,  "On  Uniform  Convergence,"  Amer. 
J.  of  Math.  vol.  xix. ;  Pincherie,  "  Funzioni  analitiche  secondo 
Weierstrass,"  Giom.  di  mat.  t.  xviii.;  Pringshdm,  "  Bedingungen 
d.  Taylorschen  Lehrsatzes,"  Math,  Ann.  Bd.  xliv. ;  Riemann, 
"  Trigonometrische  Reihe,"  Ges.  Werke  (Leipzig;  1876) ;  Schoenfllcs, 
"  Entwickelung  d.  Lehre  v.  d.  Punktmannif^altigkeitcn,"  Jakresber. 
d.  deutschen  Math.-Vereiniptng,  Bd.  viii. ;  Study,  Memoir  on 
"Functions  with  Restricted  Oscillation,"  Math.  Ann.  Bd.  xlviL; 
Weierstrass.  Memoir  on  "  Continuous  Functions  that  are  not  Differ- 
entiable," Ges.  nutth.  Werke,  Bd.  iL  p.  71  (Berlin,  1805),  and  on  the 
"  Representation  of  Arbitrary  Functions,"  ilnd.  Bd.  iii.  p.  i ;  W.  H. 
Young,  "  On  Uniform  and  Non-uniform  Convergence."  Proc.  London 
Math.  Soe.  (Ser.  2)  t.  6.  Further  information  and  very  full  references 
will  be  found  in  the  articles  by  Pringsheim,  Schoenflies  and  Vogs  in 
the  Encychpadie  der  math.  Wtssenschaften,  Bde.  u,  ii.  (Leipzig,  1898, 
1899).  (A.EJ.H.L.) 
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II.-FUKCnOHS  OJ  COUPLXX  Vakiables 

In  the  preceding  section  the  doctrine  of  functionality  is  dis- 
cussed vith  respect  to  real  quantities;  in  this  section  the  theoiy 
when  complex  or  imaginary  quantities  are  involved  receives 
treatment.  The  following  abstract  explains  the  arrangement 
of  the  subject  matter:  (§  i),  Complex  numb&s,  states  what  a 
complex  number  is;  (§  a),  Plotting  of  simple  expressions  involving 
complex  numbers,  illustrates  the  meaning  in  some  simple  cases, 
introducing  the  notion  of  conformal  representation  and  proving 
that  an  algebraic  equation  has  complex,  if  not  real,  roots;  (§  3), 
Zdmiting  operaiions,  defines  certain  simple  fimctions  of  a  complex 
variable  which  are  obtained  by  passing  to  a  limit,  in  particular 
the  Q]q)oncntial  function,  and  the  generalized  logarithm,  here 
denoted  by-XCs);  (&  4)>  Punctitms  of  a  complex  wiabk  in  gmer<U, 
after  ex[^aimng  briefly  what  is  to  be  understood  by  a  region  of 
the  complex  ^ane  and  by  a  path,  and  e^qwunding  a  logical 
principle  of  some  importance,  gives  the  accepted  definition  of  a 
function  of  a  complex  variable,  establishes  the  existence  of  a 
complex  integral,  and  proves  Cauchy's  theorem  relating  thereto; 
((  5),  Apf^tcaUoHS,  considers  the  difierentiation  and  integration 
of  series  of  functions  of  a  complex  variable,  proves  Laurent's 
theorem,  and  establishes  the  expansion  of  a  function  of  a  complex 
variable  as  a  power  series,  leading,  in  (§  6],  Singular  points,  to 
a  definition  o(  the  region  of  existence  and  singular  points  of  a 
function  of  a  complex  variable,  and  thence,  in  (§  7),  Monogenic 
Functions,  to  what  the  writer  believes  to  be  the  simplest  definition 
of  a  function  of  a  complex  variable,  that  of  Weierstrass;  (§  8), 
Some  demtentary  properties  ofsin^  valued  ftmctions,  first  discusses 
the  meaning  tsi  a  pole,  proves  that  a  sin^  valued  function  with 
only  poles  is  rational,  gives  Mittag-Lefflo's  theorem,  and  Weier- 
strass's  theorem  for  the  primary  factors  of  an  integral  fimction, 
stating  generalized  forms  for  these,  leading  to  the  theorem  of 
The  construction  of  a  mortogenicfunctionvnih  a  givenregion  of 
existence,  with  which  is  connected  ($10),  Expression  of  a  monogenic 
function  by  rational  functions  in  a  given  region,  of  which  the 
method  is  applied  in  (§  ii).  Expression  of  {i-x)~^by  polynomials, 
to  a  definite  example,  used  here  to  obtain  (§  13),  An  expansion 
of  an  arbitrary  function  by  means  of  a  series  of  polynomials,  over 
a  star  region,  also  obtained  in  the  original  manner  of  Mitta^ 
Leffler;  (§  iz),AppUcaUonof  Caucky^s theorem ta  the d^erminoHon 
of  definite  integrals,  gives  two  examples  of  this  method;  (§  14), 
Doubly  Periodic  Functions,  is  introduced  at  this  stage  as  furnish- 
ing an  excellent  example  of  the  preceding  principles.  The 
reader  who  wishes  to  approach  the  matter  from  the  point  of  view 
of  Integral  Calculus  should  first  consult  the  section  (§  20}  below, 
dealing  with  Elliptic  Integrals;  (§  15),  Potential  Functions, 
Conformal  representation  in  general,  gives  a  sketch  of  the  con- 
nexion of  the  theory  of  potential  functions  with  the  theory  of 
conformal  representation,  enunciating  the  Schwarz-ChristofTel 
theorem  for  the  representation  of  a  polygon,  with  the  apphcation 
to  the  case  of  an  equilateral  triangle;  (S  16),  Multiple-valued 
Functions,  Algebraic  Fiinctiotts,  deals  for  the  most  part  with 
algebraic  functions,  proving  the  residue  theorem,  and  establishing 
that  an  algebraic  function  has  a  definite  Order;  (§  17),  Integrals 
of  Algebraic  Functions,  enunciating  Abel's  theorem;  (§  18), 
Indeterminateness  of  Algebraic  Integrals,  deals  with  the  periods 
associated  with  an  algebraic  integral,  estabhsUng  that  for  an 
elliptic  integral  the  number  of  these  is  two;  (5  ig),  Reversion  of 
an  algebraic  integral,  mentions  a  problem  considered  below  in 
detail  for  an  elliptic  integral;  (§  20),  Elliptic  Integrals,  considers 
the  algebraic  reduction  of  any  elliptic  integral  to  one  of  three 
standard  forms,  and  proves  that  the  function  obtained  by 
reversion  is  single- valued;  ($  21),  Modular  Functions,  gives  a 
statement  of  some  of  the  more  elementary  properties  of  some 
functions  of  great  importance,  with  a  definition  of  Automorphic 
Functions,  and  a  hint  of  the  connexion  with  the  theory  of  linear 
differential  equations;  (§  aa),  A  property  of  integral  functions, 
deduced  from  the  theory  of  modular  functions,  proves  that  there 
cannot  be  more  than  one  value  not  assumed  by  an  integral 
function,  and  gives  the  basis  of  the  well-known  expression  of 
the  modulus  of  the  elliptic  functions  in  terms  of  the  ratio  of  the 


periods;  (§  33),  Geom^rical  applications  of  EUipHc  Functions, 
shows  that  any  plane  curve  of  deficiency  unity  can  be  expressed 
by  dhptic  functions,  and  gives  a  geometrical  proof  of  the  addition 
theorem  for  the  function  $(«);  (§  24),  Integrals  of  Algebraic 
Functions  in  connexion  wifft  Ote  theory  of  plane  curves,  discusses 
the  generalization  to  curves  of  any  deficiency;  (S  35),  Monogenic 
Functions  of  several  independent  variabtes,  describes  briefly  the 
beginnings  of  this  theory,  with  a  mention  of  some  fundamental 
theorems:  (§  26),  Multiply- Periodic  Functions  and  the  Theory 
of  Surfaces,  attempts  to  show  the  nature  of  some  problems  now 
being  actively  pursued. 

Beside  the  brevity  necessarily  attaching  to  the  account  here 
given  of  advanced  parts  of  the  subject,  some  of  the  more  ele- 
mentary results  are  stated  only,  without  proof,  as,  for  instance: 
the  monogeneity  of  an  algebraic  ftmction,  no  reference  being 
made,  moreover,  to  the  cases  of  differential  equatiaa  whose 
int^rals  are  monogenic;  that  a  ftmction  possessing  an  algebraic 
addition  theorem  is  necessarily  an  eUiptic  function  (or  a  particular 
case  of  such) ;  that  any  area  can  be  conformally  represented  on 
a  half  plane,  a  theorem  requiring  further  much  more  detailed 
consideration  of  the  meaning  of  area  than  we  have  given;  while 
the  character  and  properties,  including  the  connectivity,  of  a 
Riemann  surface  have  not  been  referred  to.  The  theta  functions 
are  referred  to  only  once,  and  the  principles  of  the  theory  of 
Abelian  Functions  have  been  illustrated  only  by  the  devdop- 
ments  ^ven  for  elliptic  functions. 

§  I.  Complex  Numbers.-~CQtapiex  numbers  are  numbers  of 
the  form  x+iy,  where  x,  y  are  ordinary  real  numbers,  and  i  is  a 
symbol  imagined  capable  of  oombination  with  itself  and  the 
ordinary  re^  numbos,  by  way  of  addition,  subtraction,  multi- 
plication and  division,  according  to  the  ordinary  ommiutative, 
associative  and  distributive  laws;  the  symbol  i  is  fUrther  such 
that  ('—I. 

Taking  in  a  plane  two  rectaivular  axes  Ox,  Ov,  we  assume  that 
every  pomt  of  the  plane  Is  definitely  assodated  witn  two  real  numbers 
X,  y  (its  co-ordinates)  and  ctrnversdy ;  thus  any  point  of  the  plane  is 
associated  with  a  sinele  complex  number;  in  i^rticular,  for  every 
point  of  the  axis  Ox,  for  which  y-'O,  the  associated  number  is  an 
ordinary  real  number;  the  complex  numbers  thus  include  the  real 
numbers.  The  axis  Ox  a  often  called  the  real  axis,  and  the  axis  Oy 
the  imaginary  axis.  If  P  be  the  point  associated  with  the  complex 
variable  t^x+iy,  the  distance  OP  be  called  r,  and  the  positive 
angle  less  than  2r  between  Oar  and  OP  be  called  9,  we  may  write 
vr(cos  8+i  sin  9);  then  r  is  called  the  modulus  or  abscdute  value 
of  X  and  often  denoted  by  1 2 1  and  &  is  called  the  phase  or  amplitude 
of  X,  and  often  denoted  by  ph  (z) ;  strictly  the  phase  is  ambiguous 
by  additive  multiples  of  ax.  If  sf—x'+W  be  represented  by  P', 
the  complex  argument  «'-{-«  is  represented  by  a  point  P'  obtained 
by  drawing  from  P*  a  line  equal  to  and  parallel  to  OP;  the  geo- 
metrical representation  involves  for  its  validitv  certain  properties 
of  the  plane;  as,  for  instance,  the  equation  r+S'^z+r  involves 
the  possibility  of  constructing  a  parallelogram  (with  OP 'as  diagonal). 
It  is  important  constantly  to  bear  in  mmd,  what  is  capable  of  easy 
algebraic  proof  (and  geometrically  is  Euclid's  proposition  III.  7J, 
that  the  modulus  of  a  sum  or  difference  of  two  complex  numbers  is 
generally  less  than  (and  is  never  greater  than)  the  sum  of  their 
moduh,  and  is  greater  than  (or  equal  to)  the  difference  at  their 
moduli;  the  former  statement  thus  holds  for  the  sum  <rf  any  number 
of  complex  numbers.  We  shall  write  E(^J  for  cos  0+i  an  9;  it  it 
at  once  verified  that  E(»o).  E(i0)  =  E[t'(a4-Wl.  so  that  the  phase  of  a 
product  of  complex  quantities  is  obtained  by  addition  of  their 
respective  phases. 

§  2.  Plotting  and  Properties  of  Simple  Expressions  inv<^vit^ 
a  Complex  Number. — If  we  put  f — («-i)/(2-ft),  and,  putting 
t  =  take  a  new  plane  upon  which      if  are  rectangu- 

lar co-ordinates,  the  equations 

r}='  —  2xy/[3^+iy-\-iy]  will  determine,  corresponding  to  any 
point  of  Uie  first  plane,  a  point  of  the  second  plane.  There  is 
the  one  exception  of  ««■  — f,  that  is,  x»o,  y=  — i,  of  which  the 
corresponding  pcant  is  at  infinity.  It  can  now  be  easily  proved 

that  as  z  describes  the  real  axis  in  its  plane  the  point  f  describes 
once  a  drcle  of  radius  unity,  with  centre  at  ^=0,  and  that  there 
is  a  definite  correspondence  of  point  to  point  between  points 
in  the  s-plane  which  are  above  the  real  axis  and  points  of  the 
-plane  which  are  interior  to  this  drde;  in  puticular  f*i 
corresponds  to  ^=0. 

Moreover,  f  being  a  rational  function  of  s,  both  (  and  if  are  con- 
tinuous differenttable  functions  (rf  :r  and  y,  save  when  f  is  infinite; 
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WTitinKr-/(K,3r)-/(s-<y, «),  the  fact  that  this  ismdly  independent 
of  y  KM*  at  once  to  Bfldx+iVl^y^o,  and  hence  to 

lo  that  t  Is  not  any  arbitrary  functioii  of  x,  y,  and  when  ( is  known 
f  ii  detenninate  save  for  an  additive  constant.  Also,  in  virtue  of 
these  equations,  if  f ,  f'  be  the  values  of  {*  corresponding  to  two 
near  values  of  f.  say  x  and  ^,  the  ratio  <!^— f)/(s'— z)  has  a  definite 
Kmit  when  s^^x,  independent  of  the  ultimate  phase  of  s'— x,  this 
Hmit  being  therefore  equal  to  df/dx,  that  is,  di/dx+idnldx.  Geo- 
metrically this  fact  is  interfMctad  by  saying  that  if  two  curves  in  the 
•-^ane  intmect  at  a  point  P,  at  which  both  the  diffmntial  oo- 
^dents  ^/dx,  dif/d»  are  not  wera,  and  P'  be  two  points  near 
to  P  on  thoe  curves  remectively,  and  the  corresponding  points  of  the 


it  being  understood  that  the  axes  of  (,  v  in  the  one  plane  are  related 
as  axe  tlie  axes  <rf  «,  y.  Thus  any  difl^eram  of  the  x-plaoe  becomes  a 
diagram  of  the  f-[dane  with  the  Mine  angles;  the  magnification, 

however^  iriudb  is  equal  to  ^^^)  +  ^  varies  from  pmnt  to 

point.  Conversely,  it  appears  subsequently  that  the  expression 
of  any  copy  of  a  diagram  (say,  a  map}  which  preserves  anjj^s  requires 
the  intervention  of  the  complex  variable. 

As  anodier  flliistration  consider  the  case  when  f  is  a  polynomial 
in  X,  r-f*r+#is--»+. . . 

H  being  an  arlntrary  real  poutive  number,  it  can  be  shown  that  a 
radius  R  can  be  found  such  for  every  {  >  I  >  R  we  have  |  f  |  >  H ; 
consider  the  lower  limit  of  |  f  |  for  |  x J  <  R;  as  is  a  real 

continuous  function  of  x,  y_  for  )  x  |  <  there  is  a  pmM  (v,  y), 
aay  (x»,  yf),  at  iHiich  |r|  is  least,  say  ec|aal  to  ^  and  thnefore 
wtthin  a  circle  in  the  f-pbne  whose  centre  » the  <xigin.  of  radius  p, 
there  are  no  pointa  f  lepresenting  values  corresponding  to  |  x  |  <  R. 
But  if  ft  be  the  value  off  corresponding  to  (»»,  >),  and  the  expres- 
sion of  f — f«  near  ab*>«i+*yh  in  terms  of  s— «i,  be  A(s— S6)**+ 
B(r— it)*^+<>M  where       not  aero,  to  two  points  near  to  (xnT^), 

say  C«ii  yO  or  *i  and  xi— xo+Cxi— xs)  (co^+'  w"^)  •  corre- 
spond two  points  near  to  fs,  say  fi,  and  2fo  — fi,  situated  so  that  f"» 
ix  between  them.  One  of  these  must  be  within  the  circle  (/>).  We 
infer  then  that  o,  and  have  proved  that  every  polynomial  in 
X  vanishes  for  some  value  of  x,  and  can  therefore  be  written  as  a 
product  of  factors  of  the  form  x— a,  where  a  denotes  a  complex 
number.  This  proposition  alone  suffices  to  suggest  the  importance 
of  complex  numoen. 

$  3.  Limiting  OperatioHS. — ^Za  wder  that  a  complex  number 
may  have  a  limit  it  is  necessary  and  sufficient  that  each 
of  C  and  11  has  a  limit.  Thus  an  infinite  series  wb+u'i+u't+  •  •  •> 
whose  tenns  are  complex  numbeis,  is  convergent  if  the  real 
series  formed  by  taking  the  real  parts  of  its  terms  and  that 
formed  by  the  imaginary  terms  are  both  convergent.  The 
series  is  also  convergent  if  the  real  series  formed  by  the  moduli 
of  its  terms  is  convergent;  in  that  case  the  series  is  said  to  be 
absf^utdy  convergent,  and  it  can  be  shown  that  its  snm  is 
tmaltered  by  taking  the  terms  in  any  other  order.  Generally 
the  necessary  and  sufficient  condition  of  convergence  is  that, 
for  a  given  teal  positive  t,  a  number  m  exists  such  that  for  every 
n>m,  and  every  positive  p,  the  batch  of  terms  «w+nb4J.+ 
. . .  +«^»+»  is  less  than  c  in  abaoltUe  value.  If  the  tarns  d^iend 
upon  a  complex  variable  z,  the  convergence  is  called  uniform 
for  a  range  of  values  of  x,  when  the  inequality  holds,  for  the 
same  t  and  m,  for  all  the  points  z  of  this  range. 

The  infinite  series  of  most  importance  are  those  of  which  the 
general  term  is  On^,  wherein  a«  is  a  constant,  and  *  is  regarded  as 
variable,  n^o,  i,  a,  3,. . .  Such  a  series  is  called  a  power  series. 
If  a  real  and  pontive  number  M  exists  such  that  for  s—xg  and  every 
n,  [(w^  I  <M,  a  condition  which  is  satisfied,  for  instance,  if  the 
series  converges  for  x— Xb,  then  it  is  at  once  proved  that  the  series 
converges  absolutely  for  every  x  for  which  |  »  |  <  I  si  |,  and  con- 
verges uniformly  over  every  range  |x|  <r'  for  which  r'<  |  Sd . 
To  every  power  series  there  belongs  then  a  circle  of  convergence 
within  irtuch  it  fxnrveiges  absohitdy  and  uniformly;  the  function 
of  >  represented  by  it  is  thus  continuous  within  the  arde  (this  bring 
the  resnlt  of  a  geneml  property  of  uniformly  convergent  series  en 
continuous  functions) ;  the  sum  for  an  interior  point  s  is,  however, 
continuous  with  the  sum  for  a  point  xb  on  the  circumference,  as  x 
approaches  to  xt  provided  the  series  converges  for  x^Xa,  as  can  be 
shown  without  much  difficulty.  Within  a  common  circle  of  con- 
vergence two  power  series  Xanff;  S&«z"  can  be  multiplied  together 
accordins  to  the  ordinary  rule,  this  being  a  consequents  of  a  theorem 
for  absolu^y  convergent  series.  If  ri  be  less  than  the  radius  <d 
coaveigenoe  of  a  series  Za^r*  and  for  |  s  |  "ru  the  sum  <^  the  seriea 


be  in  ^Molute  value  less  tliaii  a  real  podtive  quantity  M.  it  can  be 
shown  thatforlxl^never^  term  is  also  less  than  M  in  absolute  value, 
namely,  |a«l  <  Mri~*.  If  m  every  arbitrarily  small  nrighbourhood  ct 
X"o  there  be  a  point  for  ii^uch  two  converging  power  aeries  2^ll»^, 
Zbmi^  agree  in  value,  then  the  series  are  identical,  or  a.  ;  thus  also 
if  Sa*E*  vaniah  at  x^o  there  is  a  circle  of  finite  radius  about  x»o  as 
centre  within  which  no  other  points  are  found  for  which  the  sum  of 
the  series  is  sero.  Considerii^  a  power  series /(x)  ^Xom^  of  radius  <A 
oonve^nce  R,  if  |ak|<R  and  we  put  s-Xb+f  with  |(|  <R— 
the  resulting  series  Zan(st+i)*  may  be  regarded  as  a  double  series 
in  St  and  t,  which,  since  |ii|-f' <R,  is  absolutely  convergent; 
it  may  then  be  arranged  according  to  powers  of  I.  Thus  we  may 
write /(x)-2Aj";  hence  A, -/(to),  and  we  have  I/(*+0 -/(«•)]/' - 
X  A«r~^,  wherein  the  continuous  series  on  tbt  nght  reduces  to  At 
«— 1 

for  i^o;  thus  the  ratio  on  the  left  has  a  definite  limit  when  t^o, 
equal  namely  to  Ai  or  In  other  words,  the  original  series 

may  Intimately  be  differentiated  at  any  interi(»'  pcant  Xt  of  its  circle 
of  convergence.  Repeatingthi8processwefind/(i»+/)  ^'S^J^'^{H)/nl, 
wliere/("'(XB)  is  the  nth  differmtial  coefficient.  Repeatii^  for  this 
power  senes,  in  /,  the  aivument  applied  about  x— o  for  Zo.^,  we 
infer  that  for  the  series /(x)  every  point  which  reduces  it  to  zero  is 
an  isolated  point,  and  of  such  pomts  only  a  finite  number  fie  within 
a  circle  which  is  within  the  circle  of  convergence  of /(x). 

Perhaps  the  simplest  poesiblepowerBerieffts^'exp  (xj~i+i^/3l+ 
i'/3!+.-.  of  which  the  radius  of  convergence  is  mfinite.  By 
multiplicarion  we  have  exp  (x).exp  (x^)«exp  (x+x^).  In  particular 
when  X,  y  arc  real,  and  x — x+ty,  exp  (x)  —exp  (x)  exp  (^).  Now  the 
functioaB 

Ut-sin  y,  Vi- 1  — coa  y,  Ui»y— rfn  y, 

Vi-b»-i+co8  7,  U,-;|y--y+sin  y,  y.-Ar'-fj'+i-coe  %;  ■  • 
all  vanish  for  y**o,  and  the  differential  fxtemoent  of  any  one  after 
the  first  is  the  precedii^  cMie;  as  a  function  (of  a  real  variable)  is 
increaaii^  when  its  differential  coefficient  is  positive,  we  infer,  for 

}>  posirive,  that  each  of  these  functions  is  posidve;  proceeding  to  a 
imit  we  hencx  infer  that 

cosy-i-iy-l-^y*-...,  siny-y-iy»-MTy"-..., 

for  positive,  and  hence,  for  all  values  of  y.   We  thus  have  exp  ($y)  ^ 
cos  y+i  sin  y,  and  exp  (r)  ^exp  (%).  (cos  y+i  un  y).    In  other  words, 
the  modulus  of  exp  (z)  is  exp  (x)  and  the  phase  is  y.   Hence  also 
exp  (x-|-ax»)-exp  lx)[coa  (y+a»)+t8in  (y+ar)], 

which  we  express  by  sayinff  that  exp  (s)  has  the  period  an*, 
and  henoe  also  the  period  akwi,  wbm  A  is  an  arlutrary  integer. 
From  the  fact  that  the  constantly  increasing  function  exp  (x)  can 
vanish  only  for  x^o,  w«  at  <»K!e  prove  that  exp  (s)  luu  no  other 
periods. 

Taking  In  the  plane  of  x  an  infinite  strip  lying  between  the  lined 
y —o,  y*2w  and  plotting  the  function  f^exp  (x)  upon  a  new  plane, 
It  follows  at  once  from  what  has  been  said  that  every  complex  value 
of  f  arises  when  t  takes  in  turn  alt  podrions  in  this  strip,  and  that 
no  value  arises  twice  over.  The  ec|uation  exp  <x)  thus  defines  t, 
regarded  as  depending  upon  t,  with  only  an  additive  amlriKui^ 
2kiri,  where  Jfc  is  an  inMger.  We  write  soXCf);  when  f  is  ttafthn 
becomes  the  k^rithm  of  Tt  in  general  X(t)Bl(^  |{'|  +i  ph  + 
ikri,  where  ft  b  an  integer;  and  when  f  d^cribes  a  closed  circuit 
surrounding  the  origin  the  phase  of  {*  increases  by  2«-,  or  k  increases 
by  unity.  Differentiarii^  the  series  for  f  we  have  dtldz^t,  so 
that  M,  ngaided  as  depending  upon  f ,  is  also  differentiable,  with 
ds/dfi'S'^,  On  theoth»hand,  conridertheseriesf — x— J(f  —  l)*-^- 
l(f -"I)*—- •  • ;  it  cOnveiTges  men  f«-2  and  hence  converges  for 
If— 1|<  i;  its  differential  coefficient  is,  however,  i— (f— 1)+ 
(f-i)*— ...,thatis,  (i-Hf-i)-'.  Wherefore  if  ^(f)  denote  this 
series,  for  |f— i|<l,  the  difference  X(r)  — *(f),  regarded  as  a 
function  of  {  and  ^,  has  vanishing  differential  coefiidents;  if  we 
take  the  value  of        which  vanishes  when  {^t  we  infer  thence 

thatfor  |f-i|<i,  X(f)-  S^^^^^*(f-i)".    It  is  to  be  remarked 

that  It  is  impossible  for  [  while  subject  to  |  f— 1 1  <i  to  make  a 
circuit  about  the  origin.  For  values  of  i"  for  which  If  —  ij^i,  we 
can  also  calculate  X(f)  with  the  help  of  infinite  series,  utihang  the 
fact  that  X(fn-X(f)+X(f)- 

The  f  uncrion  X(J')  is  reouired  to  define  f*  when  f  and  a  are  complex 
numbers;  this  is  defined  as  e:^  IaX(f)],  that  is  as  Z  a"[X(f)]"/i>|. 

When  a  is  a  real  integer  the  amhwulty  of  X({')  is  iimnatetial  here, 
since  exp  [aX(f)+3M]rt]»exp'j'[aXQ')];  when  a  is  of  the  form  j/g, 
where  9  is  a  positive  inte^,  there  are  q  values  possIUe  far  S*-''f  of 

the  foxm  expQx(f)jexp(^^.  with  A-o,  i,...s-z,  aU  other 

values  of  k  leading  to  one  of  theae;  tlie  qih  power  oS  any  one  of 
these  values  is  {;  when  a'^pl^,  where  ^  $  are  int^ers  without 
common  factor,  q  being  positive,  we  have  f*— (f'*)».  The 
definition  of  the  symbol  {*  is  thus  a  generalization  d  the  ordinary 
definition  of  a  power,  when  the  numMrs  are  real.  As  an  example, 
let  it  be  retjuired  to  find  the  meaning  of  i*;  the  number  I  is  of 
modulus  unity  and  phase  }t  ;  thus  X(«^  ■■t(W+2A«-) ;  thus 

^mexp  (— i«— 3Jhr)-'eatp  (— (— aJhr), 
is  always  real,  but  has  an  infinite  number  of  vwues. 
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-  'Th«  faoctioii  €xp  (z)  ii  used  atso  t6  deEine  a'geMnllized  form  of 
the  coane  and  sine  functions  when  s  is  complex;  we  write,  namely, 
etm  a<^^[txp  (i*)  +  ticp  (—*•)]  and «ni-—i»lexp(»i)—exp (—«)). 
It  will  be  found  that  these  obey  the  ordinary  rnatliHU  holding  vdien 
s  is  real,  except  that  their  moduli  are  not  inferior  to  unity.  For 
example,  cos  t>-i+i/2!+i/4l+>  •  .is  ofavioualy  greater  than  nnity. 

54.  Of  Ftmciians  of  a  Complex  VariahU  in  General. — We  have 
in  what  precedes  ^wn  how  to  generalise  the  brdiiu^  rational, 
algebraic  and  logarithmic  functions,  and  considered  more 
general  cases,  of  functions  expressible  by  power  Series  in  z. 
With  the  suggestions  furnished  by  these  cases  we  can  frame  a 
general  definition.  So  far  our  use  of  the  plane  vpon  which  s  is 
represented  has  been  only  illustrative,  the  results  being  capable 
of  analytical  statement.  In  what  follows  this  representation  is 
vital  to  the  mode  of  expression  we  adopt;  as  then  the  properties 
of  numbers  cannot  be  ultimate^r  based  upon  spatial  intuitions, 
it  is  necessary  to  indicate  what  are  the  geometrical  ideas,  requiring 
eluddatioQ. 

Condder  a  square  <tf  mde  a,  to  whose  perimeter  is  attached  a 
definite  direction  of  description,  iriiich-  we  take  to  be  counter- 
clockwise; another  square,  also  of  ade  a,  may  be  added  to  this,  so 
that  there  is  a  side  conmion;  this  common  side  being  erased  we 
have  a  composite  region  with  a  definite  direction  of  perimeter; 
to  this  a  third  square  of  the  same  size  may  be  attached,  so 
that  there  is  a  side  common  to  it  and  one  of  the  former  squares, 
and  this  common  side  may  be  erased.  If  this  process  be  continued 
any  number  of  times  we  wtain  a  region  of  the  plane  bounded  by  one 
or  more  polygonal  closed  Unes,  no  two  of  which  intersect;  and  at 
eadi  portion  of  the  perimeter  there  is  a  definite  direction  of  descrip- 
tion, which  is  such  that  the  region  is  on  the  left  of  the  describing 
point.  Similarly  we  may  construct  a  r»ion  by  piecing  together 
triangles,  so  that  every  consecutive  two  nave  a  side  in  common, 
it  being  understood  that  there  is  assigned  an  upper  limit  for  the 
greatest  side  of  a  triangle,  and  a  lower  limit  for  uie^  smallest  ang^e. 
In  the  former  method,  each  square  may  be  divided  into  four  others 
by  lines  through  its  centre  parallel  to  its  sides ;  in  the  latter  method 
each  triangle  may  be  divided  into  four  others  by  lines  joining  the 
middle  points  of  its  sides;  this  halves  the  rides  and  preserves  the 
angles.  When  we  speak  of  a  region  of  the  plane  in  general,  unless 
the  contrary  is  stated,  we  shall  suppose  it  cai)ableof  being  generated 
in  this  latter  way  by  means  <rf  a  finite  number  of  trian^es,  there 
being  an  upper  limit  to  the  length  of  a  ude  of  the  triangle  and  a 
lower  limit  to  the  size  of  an  angle  of  the  triangle.  We  shall  also 
require  to  speak  of  a  patk  in  the  plane;  this  is  to  be  understood  as 
capable  of  arising  as  a  limit  of  a  polygonal  path  of  finite  length, 
there  being  a  definite  direction  or  sense  of  descripdon  at  every  point 
of  the  path,  which  therefore  never  meets  itself.  From  this  the 
meaning  of  a  closed  path  is  clear.  The  boundary  points  of  a  region 
form  one  or  more  clcMed  paths,  but,  in  general,  it  is  only  in  a  limiting 
sense  that  the  interior  pwnts  of  a  dosed  path  are  a  region. 

There  is  a  logical  pnndple  also  which  must  be  referred  to.  We 
fr«iuently  have  cases  where,^  about  every,  interior  or  boundary, 
point  Sg  of  a  certain  region  a  circle  can  be  put,  say  of  radius  ro,  such 
that  for  all  points  z  of  the  region  which  are  int«ior  to  this  circle, 
for  which,  that  is,  |z—Zo|<ro>  a  certain  property  holdib  Assuming 
that  to  ro  is  given  the  value  which  is  the  upper  limit  for  zb,  of  the 
posrible  values,  we  may  call  the  p(nnts  |z— 2a|<foi  the  n«ghbour- 
hood  belonging  to  or  proi>er  to  Zo,  and  may  speak  of  the  property 
as  the  property  (Z|Zo).  The  value  of  ro  will  in  genera!  vary  with  Zo; 
what  is  in  most  cases  of  importance  is  the  question  whether  the 
lower  limit  of  for  all  positions  is  zero  or  greater  than  zero.  (A) 
This  lower  limit  is  certainly  greater  than  zero  provided  the  property 
(z,zo)  is  of  a  kind  which  we  may  call  extensive;  such,  namely,  that 
if  it  holds,  for  some  position  of  zo  and  allp(»ittonsof  z,  within  a  certain 
region,  then  the  property  (sa)  holds  within  a  circle  of  mdius  R 
alxiut  any  interior  point  Zi  of  this  region  for  all  points  z  for  which 
the  circle  |z— Zi|=R  is  within  the  region.  Also  in  this  case  ro 
varies  continuously  with  zb.  (B)  Whether  the  property  is  of  this 
extensive  character  or  not  we  can  prove  that  the  region  can  be  divided 
into  a  finite  number  of  sub-regions  such  that,  for  every  oneof  these, 
the  property  holds,  (l)  for  some  point  Zo  within  or  upon  the  boundary 
of  the  sub-r^on,  (2)  for  every  point  z  within  or  upon  the  boundary 
of  the  sub-region. 

We  prove  these  statements  (A),  (B)  in  reverse  order.  To  prove 
(B)  let  a  region  for  which  the  property  (s,zo)  holds  for  all  points  z  and 
some  point  zoof  the  region,  be  called  sutkAle:  if  each  of  the  triangles 
of  which  the  region  is  built  up  be  suitable,  what  is  desired  is  proved  ; 
if  not  let  an  unsuitable  triangle  be  subdivided  into  four,  as  before 
explained;  if  one  of  these  subdivirions  is  unsuitable  let  it  be  again 
subdivided;  and  so  on.  Either  the  process  terminates  and  then 
what  is  required  is  proved ;  or  else  we  obtain  an  indefinitely  con- 
tinued sequence  of  unsuitable  triangles,  each  contained  in  the 
preceding,  which  converge  to  a  pmnt,  say  f;  after  a  certain  sta^ 
all  these  will  be  interior  to  the  proper  region  of  f ;  this,  however,  is 
contrary  to  the  supposition  that  they  are  all  unsuitable. 

We  now  make  some  applications  of  this  result  (B).   Suppose  a 


definite  finite  real  value  attached  to  every  interior  or  boundary 

Kint  of  the  region,  &ay/(x,y).  It  may  have  a  finite  upper  limit  H 
'  the  region,  so  that  ho  i>oint '  (x,y)  exists  for  n^iich  f(x,y)  >  H, 
but  points  (x,y)  eicist  im  which  f(x,y)  >  H  — however  raull  «  may 
be ;  if  not  we  say  that  its  upper  limit  is  infinite.  There  is  thai  at 
least  one  point  01  the  region  such  that,  for  points  of  the  region  within 
a  circle  about  this  point,  the  upper  limit  of  f(x^)  is  H,  however 
small  the  radius  of  the  circle  be  taken ;  for  if  not  we  can  put  about 
every  point  of  the  region  a  circle  within  which  the  upper  lurat  aS 
/(xo*)  IS  less  than  H;  then  by  the  result  (B)  above  the  tegiou 
couHStB  of  a  finite  number  of  sub-iegions  within  each  of  which  the 
upper  limit  is  less  than  H  ;  this  is  inconsistent  with  the  hypothesis 
that  the  upper  limit  for  the  whole  region  is  H.  A  similar  statement 
holds  for  the  lower  limit.  A  case  of  such  a  function  fix,y)  is  the 
radius  ro  of  the  neighbourhood  proper  to  any  point  Jkii  9p(Aea  of 
above.    We  can  hence  prove  the  statement  (A)  above. 

Suppose  the  property  (z,Zo)  extensive,  and,  if  possible,  that  the 
lower  limit  of  rgis  zero.  Let  then  be  a  point  such  that  the  lower 
limit  of  ro  is  zero  for  points  Zg  within  a  circle  about  f  however  onall; 
let  r  be  the  radius  of  the  neighbourhood  proper  to  ^;  take  u  so 
that  |zo  — i'l<ir;  the  property  (z,zb),  being  extensive,  holds 
within  a  circle,  centre  zo,of  radius  r— jzo— i"|,  which  is  greater 
thanjzo  — fl,  and  increases  to  r  as  )zo  —  r  |  diminishes;  this  being 
true  for  all  points  Zo  near  f,  the  lower  limit  of  ro  is  not  zero  for  the 
neighbourhood  of  f,  contrary  to  what  was  supposed.  This  proves 
(A).  Also,  as  is  here  shown  that  fo"^—}  'b—fli  may  rimilariy  be 
shown  thatf^o— |zo— fj.  Thus  ro  diners  arbitranly  little  from 
r  when  lzi— fl  is  sufficiently  small;  that  is,  ro  varies  continu- 
ously with  So-  Next  suppose  the  function  f{x,y),  which  has  a 
definite  finite  value  at  every  point  of  the  region  considered,  to  be 
continuous  but  not  necessarily  real,  so  that  aboat  every  point  zo, 
within  or  upon  the  bcnmdary  of  the  region,  »;  being  an  arbitrary  real 
positive  quantity  asagned  beforehand,  a  circle  is  possible,  so  that 
for  all  points  z  of  tlie  region  interior  to  this  circle,  we  have 
(/(^cy)— /(«oiy»)  I  <fv>  and  therefore  (x',y')  being  any  other  point 
intenor  to  this  arcle.l /{x',/)— ^(x,3r)|<i7.  We  can  then  apply 
the  result  (A)  obtained  above,  taking  for  the  neighbourhood  proper 
to  any  point  Zb  the  circular  area  within  which,  for  any  two  points 
(*,y),  (x',y'),  we  have|/(a:',y)— /C«,y)  l<ij.  This  is  clearly  an 
extensive  property.  Thus,  a  number  r  is  assienable,  greater  than 
zero,  such  that,  for  any  two  points  ix,y),  (*  .y)  wiUiin  a  circle 
|z— Zo|  -r  about  any  point  Zo,  we  nave  lAarj^— /(xjf)  I<f, 
and,  in  particular,  \f{x,y)—f{xt,yc)\<ii,  where  q  is  an  arutrary 
real  positive  quantity  agreed  upon  beforehand. 

Take  now  any  patn  in  the  region,  whose  extreme  points  are  z»,  z, 
and  let  Zi,  . .  .  z»_i  be  intermediate  points  of  the  path,  in  order; 
denote  the  continuous  function /(x,y)  by  f(s),  and  let /r  denote  any 
quantity  such  that  [  /r— /(zr)  |  "  |/(sr+i)  — /(zr)  |;  consider  the  sum 

_(«i-zd)/o-|-(zi-z,)/i+  . .  .-|-{z-z^O/-i- 
By  the  definition  of  a  path  we  can  suppose,  n  being  lat^  enough, 
that  the  intermediate  points  zi,. .  .Sn-i  are  so  taken  that  if  Zi, 
be  any  two  points  intermediate,  in  ordo*,  to  z^  and  Zrfi,  we  have 
]zi+i— z,- 1  <|Zm.i— Zr  I;  we  can  thus  supposej  Z|— Zo  | , |  Z|— Zi  |, ... 
I  z— Zn-i  fall  to  converge  constantly  to  zero.  This  being  so,  we  can 
show  that  the  sum  above  has  a  definite  limit.  For  this  it  is  suffident, 
as  in  the  case  of  an  integral  of  a  function  of  one  real  variable,  to 
prove  this  to  be  so  when  the  convergence  is  obtained  by  taldt^  new 
points  of  division  intermediate  to  the  former  ones.  If,  however, 
ZtAi  UAt '  • '  friM-i  be  intermediate  in  order  to  and  z^i,  and 
IA(-M.0  l<l/(*t,t+i)-/(«r,i)  [.  the  difference  between  Z(Jtfi-*-lA 
and 

X{(2r,i-2')/--.fl+(*4-*-,0/rA+  .  ■  ■  +  (lM-l-*.«-l)/r.«-ll. 

which  is  equal  to 

2E(s^,i^.i-z^.0(fM-/O, 
ri 

is,  when  |zn.i— «■!  is  small  enough,  to  ensure  |/(sni) if. 
less  in  absolute  value  than 

which,  if  S  be  the  upper  limit  of  the  perimeter  of  the  polygcm  from 
which  the  path  is  generated,  is  <  and  is  therefore  aroitrarily 
small. 

The  limit  in  question  is  called  j*  f(t)dz.  In  particular  when 

/(z)"!,  it  is  obvious  from  the  definition  that  its  value  is  z—w, 
when/(z)=z,  by  taking /r»i(srfi —Zp),  It  is  equally  clear  that  its 
value  is  i(s*— zo*);  these  results  will  be  applied  immediately. 

Suppose  now  that  to  every  interior  and  boundary  pcnnt  %  of  a 
certain  region  there  belong  two  definite  finite  numbers  /(zo),  F(zb), 
such  that,  whatever  real  positive  quantity  q  may  be,  a  real  positive 
number  c  exists  for  which  the  condition 

which  we  describe  as  the  condition  (z,Zd)  ,  is  satisfied  for  every  point  s, 
within  or  upon  the  boundary  of  the  region,  satisfying  the  limitation 
|3  — zoJ<*-  Then  /(20)  is  called  a  differentiable  function  of  .  the 
complex  variable  2o  over  this  region,  its  differential  coefficient  being 
F(zo;.    The  function  /(zg)  is  thus  a  conUnuous  function  of  the  real 
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variables  ^  1%,  where  xo^xt+iyo,  over  the  r^don;  it  will  appear 
that  F(xk)  is  also  continuous  and  in  fact  also  a  dinerentiable  function 
of  Ct. 

SuiH>osing  q  to  be  retained  the  same  for  all  points  jt^  of  the  region, 
and  SB  to  be  the.  upper  limit  of  the  possible  values  of  «  for  the  point  st, 
it  is.to  be  presumed  that  a«  will  vary  mth  st,  and  it  is  not  obvious 
as  yet  that  the  lower  limit  of  the  values  of  04  as  varies  over  the 
r^on  may  not  be  sero.  We  can,  however,  show  that  the  rtt;ioo 
can  be  divided  into  a  finite  number  of  sub-re^ons  for  each  of  which 
the  condition  (s,  wt),  above,  is  satisfied  for  all  points  s,  within  or  upon 
the  boundary  at  this  sub-rq;ion,  for  an  appropriate  position  01  «, 
witliin  or  upon  the  boundaiy  oif  this  sub-regfon.  Inis  is  proved 
above  as  result  (B). 

Hence  it  can  be  proved  that,  for  a  differentiable  functi<Hi  /(f), 

the  iategralj^,^{z)dz  has  the  same  value  by  whatever  path  within 

the  region  we  pass  from  si  to  2.  This  we  prove  by  showing  that  when 
taken  round  a  ^oeed  padi  In  the  region  tne  intend  ff{*)aM  vanishes. 
Consider  first  a  triangle  over  which  the  condition  So)  holds,  for 
SMOe  position  of  Zt  and  every  position  of  s,  within  or  upon  the 
boundary  of  the  triangle.   Then  aa 

/(»)-/{ft)+(«-*)F(^,)+i^(«-«,),  ^ereiei  <i, 

we  hare 

-  Ifiz,)  -«gF{*)l/<ii+F(*)/jKis-K/i?(s-io)<is, 

which|  as  the  path  is  closed,  is  nfO{»—Ui)S».  Now,  from  the  theorem 
that  the  absolute  value  of  a  sum  is  less  than  the  sum  of  the  absolute 
values  of  the  terms,  this  last  is  less,  in  absolute  value,  than  it^p, 
where  a  is  the  greatest  side  of  the  triangle  and  ^  is  its  perimeter;  if 
A  be  the  am  01  the  triangte,  we  have  A*iaAainC><a/T)6a,  where 
« is  the  least  angle  of  the  triangle,  and  hence  a(a+&+£)  <3a(i+c) 
<4«-A/a;  the  int»ral  J/(s)A  round  the  perimeter  of  the  triaiule 
is  thus<4in)A/a.  Now  a)Osider  any  r^on  made  up  of  triangles, 
aa  before  explained,  in  each  cuf  which  the  condition  (s,  t^)  holds,  as 
in  the  triangle  just  taken.  The  integral  ffis)d*  round  the  boundary 
of  the  region  is  equal  to  the  sum  of  the  values  of  the  int^^l  round 
the  component  triangles,  and  thus  less  in  absolute  value  than 
4n|K/a,  where  K  is  the  whole  area  of  the  r^on,  and  « is  the  smallest 
anjne  of  the  component  triangles.  However  small  v  be  taken, 
such  a  divinon  of  the  nfpoa  mto  a  finite  number  of  comjxment 
triangles  has  been  shown  possible;  the  intenal  round  the  perimeter 
of  the  region  is  thus  arbitrarily  small.  'Ilius  it  is  actually  zero, 
which  it  was  desired  to  prove.  Two  remarks  should  be  added : 
(i)  The  theorem  is  provea  only  on  condition  that  the  closed  path  of 
intcpBtion  belongs  to  the  region  at  every  point  of  which  the  con- 
ditions are  satisfied.  (3)  The  theorem,  though  proved  only  when 
the  r^fion  con^sts  of  triangles,  holds  also  when  the  boundary  points 
of  the  TCfpaa  consist  of  one  or  more  closed  paths,  no  two  of  which 
meet.  • 

Hence  we  can  deduce  the  remarkable  result  that  the  value  of  f{z) 
at  any  interior  pmnt  of  a  region  is  expressible  in  terms  of  the  value 
of  /(s)  at  the  boundary  points.  For  consider  in  the  original  region 
the  function /^s)/(<~>o).  where  £d  is  an  interior  point:  this  satisfies 
the  same  conditions  as  /(s)  except  tn  the  immediate  neighbourhood 
of  tt.  Taking  out  then  from  the  original  region  a  small  r^ular 
polygonal  r^on  with  sb  as  centre,  the  theorem  holds  for  the  remain- 
tng  portion.  Proceeding  to  the  limit  when  the  p<dygon  becomes  a 

drcle,  it  appears  that  the  integral  f^^'i  nmnd  the  boundary  of 

the  ori^nal  region  is  equal  to  the  same  int^fral  taken  counter- 
clockwise round  a  small  circle  having  Zg  as  centre;  on  this  circle, 
however,  if  s— 4»rE(i9),  ds/{s~zo)^ui9,  and/(s)  differs  arbitrarily 
little  from  /(tb)  if  r  is  sufficiently  small;  the  value  of  the  integral 
round  this  circle  is  therefore,  ultimately,  when  r  vanishes,  equal  to 

2rif(zo)-  '^^"'^A*")"^^/'^!^'  where  this  integral  is  round  the 
boundary  of  the  original  r^on.   From  this  it  appears  that 

also  round  the  boundary  of  the  original  region.  This  form  shows, 
however,  that  F(zo)  is  a  continuous,  finite,  dinerentiable  function  of  Sg 
over  the  whole  interior  of  the  original  r^on. 

§  5.  Applications. — The  previous  results  have  manifold  appli- 
cations. 

(i)  If  an  infinite  series  of  differentiable  functions  of  z  be 
uniformly  convergent  along^  a  certain  path  lying  with  the  region 
of  definition  of  the  functions,  so  that  S(s) -tto(»)-|-«i(«)+ ■  ■ . + 
U)i-i(s):f  R)i(s)i  where  |  R>(s)  |<«  for  all  points  of  the  path,  we  have 

wherein,  in  abscdute  value,  I  'r«(z)<£b  <aL,  if  L  be  the  length  of  the 

path.  Thus  the  series  may  be  integrated,  and  the  resulting  series 
is  also  uniformly  convergent. 

(a)  If  y)  De  definite,  finite  and  continuous  at  every  point  of  a 
mgioii,  and  over  any  closed  path  in  the  regioa//(v,  y)d*^o,  then 


H")  *  J^^*'  y^^i      interior  points  Ca,  i,  is  a  differentiable  function 

of  z,  having  for  its  differential  coefficient  the  function  /  (x,  y),  whicl^ 
is  therefore  also  a  differentiable  function  of  s  at  interior  pwnts. 

(3)  Hence  if  the  series  «aO>}+l(i(>)+. ..  to  00  be  unitwmly  con- 
vergent over  a  region,  its  terms  being  differentiable  functions  of  z 
then  its  sum  S(s} Is  a  differentiaUe  function  of  z,  whose  differential 

coefficient,  given,  by  J^^J^!^^  "  obtainable  by  differentiating  the 

series.  This  theorem,  unli^  (i),  does  not  hold  for  functions  of  a 
real  variable. 

(4)  If  the  r^on  of  definition  of  a  differentiable  function  /(s) 
include  the  region  bounded  hy  tvo  concentric  circles  of  radii  r,  R, 
with  centre  at  the  origin,  and  1^  be  an  interior  point  <tf  this  r^on. 

^^^^  ^^^^      integrab  are  both  counter- 

clockwise round  the  two  circumferences  respectively;  putting  in  the 
first  Z  and  in  the  second  (/-*r*-- 


»-0 


»-0 


dt,  taltta  round  any 


we  find  /(sg)  - _Z  AnVi  wherein  Am 

circle,  centre  the  origin,  of  radius  intermediate  between  r  and  R. 
Particular  cases  are:  (a)  when  the  region  of  definition  of  the 
function  includes  the  whole  interior  of  the  outer  circle;  then  we 
may  take  r=o,  the  coefficients  A«  for  which  »<o  all  vanish,  and 
the  funcdon  ^(so)  is  expressed  for  the  whole  interico'  |zd|  <  R  by  a 
power  series  £  A,iZo">    In  other  words,  about  every  interior  point  c  of 

the  reiion  of  Sefinition  a  differetttiable  function  of  zis  expresstlde  by  a 
power  series  in  z~c;  a  veiy  important  result. 

iff)  If  the  r^on  of  definition,  though  not  including  the  origin, 
extends  to  within  arbitrary  nearness  orthis  on  all  sides,  and  at  the 
same  time  the  product  ^Jiz)  has  a  finite  limit  when  \z\  diminishes 
to  zero,  all  the  coefficients  Am  for  which  n  <  —m  vanish,  and  we  have 

/(lo)  -A-^— -l-AHw..zi,-*«-i. . . .  -|-A-i«,-»-i-A»+Ai*. .  .to  « . 
Such  a  case  occurs,  for  instance*  wfaen/(«>«  cosec  s,  the  number  m 
being  unity. 

§  6.  Singular  Points. — The  region  of  existcTice  of  a  differentiable 
function  of  s  is  an  unclosed  a^regate  of  points,  each  of  which 
is  an  interior  p<nnt  of  a  ndg^bouriiood  conmsting  wholly  ot 
points  of  the  aggregate,  at  every  point  of  which  the  function  is 
definite  and  finite  and  possesses  a  unique  finite  differential 
coefficient.  Every  point  of  the  plane,  not  belonging  to  the 
aggregate,  iHucJi  is  a  limiting  point  of  points  Of  the  aggregate, 
such,  that  is,  that  points  of  the  aggregate  lie  in  every  neighbour- 
hood of  this,  is  odled  a  singuiar  point  of  the  function. 

About  every  interifir  point  at  of  the  r^on  of  exiitence  the  function 
may  be  represented  by  a  power  series  m  z— and  the  series  con- 
verges and  represents  the  function  over  any  circle  centre  at  z» 
which  contains  no  sin^lar  point  in  its  interior.  This  has  been 
proved  above.  And  it  can  be  similarly  proved,  putting  z— l/f, 
that  if  the  region  of  existence  of  the  function  contains  all  points  of 
the  plane  for  which  tsJ>R,  then  the  function  is  representable  for 
all  such  points  by  a  power  series  in  or  f ;  in  such  case  we  say 
that  the  region  01  existence  of  the  function  contains  the  point  s  "<  oo . 
A  series  in  has  a  finite  limit  when  Izl  >■  <>o  ;  a  series  in  z  cannot 
remain  finite  for  all  points  s  for  which  |z|>R;  for  if,  for  U|»R. 
the  sum  of  a  power  series  "Lowi^  in  z  is  in  absolute  value  less  tnan  M, 
we  have  |  a>  |  <  Mr^,  and  thoefcu^  if  M  remains  finite  for  all  values 
of  r  however  great,  a»  ~o.  Thus  the  region  of  existence  of  a  function 
if  it  contains  all  finite  points  of  the  plane  cannot  contain  the  point 
s  a  00  ;  such  is,  for  instance,  the  case  of  the  function  exp  (s)  — 
This  may  be  rq;arded  as  a  particular  case  of  a  weU-lcncnra  result 
($  7),  that  the  circumference  convergence  of  any  power  series 
representing  the  function  contains  at  least  one  singular  point.  As 
an  extreme  case  functions  exist  whose  r^on  of  existence  is  circular, 
there  being  a  singular  point  in  every  arc  of  the  circumference, 
however  small ;  for  instance,  this  is  the  case  for  the  functions  repre- 
sented  for  |s|  <  I  by  the  series  Z      where  m»fl*,  the  series  £  1^ 

where  m^nX^  and  the  series  Z  where  m»ii^, 

a  being  a  positive  integer,  although  in  the  last  case  the  series  actually 
converges  for  every  point  of  the  circle  of  convergence  |s|»i.  If  z 
be  a  point  interior  to  the  drcle  of  convergence  of  a  series  representing 
the  function,  the  series  may  be  rearratwed  in  powers  of  z— zg;  as  Z| 
approaches  to  a  singular  point  of  the  uinction,  tying  on  the  circle 
of  convergence,  the  radii  of  convergence  of  these  derived  series  in 
z~tt  diminish  to  zero;  when,  however,  a  circle  can  be  put  about  zt, 
not  containing  any  singular  point  of  the  function,  but  containing 
points  outside  the  drcle  of  convergence  of  the  original  series,  then 
the  snies  in  z-^si  gives  the  value  of  the  function  for  these  external 
points.  If  the  function  be  suppcMed  to  be  given  only  for  the  interior 
of  the  original  circle,  by  the  onginal  power  series,  tne  series  in  z—z% 
converjpng  beyond  the  original  circle  gives  what  is  known  as  an 
anal^^tcal  continuation  of  tne  function.    It  appears  from  what  has 
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been  proved  that  the  value  of  the  function  at  all  pmats  of  its  r^oa 
of  existence  can  be  obtained  from  tti  value,  supposed  given  by  a 
series  in  one  original  ante,  by  a  succesuon  of  nich  processes  of 
analytical  continuation. 

S  7.  Monogenic  Functions. — ^This  siiggests  an  entirely  different 
way  of  formulating  the  fundamental  parts  of  the  tJieory  of 
functions  of  a  complex  variable,  which  i^pears  to  be  preferable 
to  that  so  far  followed  here. 

Starting  with  a  convei^nt  power  series,  say  in  powers  of  t,  this 
aeries  can  be  ananged  in  powers  of  z— St,  about  any  point  to  interior 
to  its  circle  o(  conversence,  and  the  new  series  converges  certainty  for 
|s— xil<r— |x»|,  if  r  oe  the  original  radius  of  convergence.  It  for 
every  position  of  s*  this  is  the  neatest  xadius  of  convergence  of  the 
derived  series,  then  the  original  series  represents  a  function  exbting 
only  within  its  circle  of  convergence.  If  (or  some  pontion  of  to 
the  derived  series  a>nvei]ges  for  |s— sg|<r— |so|+p,  then  it  can  be 
shown  that  for  points  z,  interior  to  the  originai  circle,  lyir^  in  the 
annulus  r  — |s6|  <|s— <r— Isot  +  D,  the  value  represented  by  the 
derived  series  agrees  with  that  represented  by  the  original  series. 
If  for  another  pomt  zi  interior  to  the  original  circle  the  derived  series 
converges  for  I2— ft| <f  — M+E,  ana  the  two  drcles  |i— soJ■> 
r— |siil+D,  |«— ^J—f— |«il+E  have  interior  points  common,  lyii^ 
beyond  |  z]  -f,  then  it  can  be  shown  that  the  values  rejiresented  by 
these  series  at  these  common  points  agree.  Either  series  then  can 
be  used  to  furnish  an  analytical  continuation  of  the  function  as 
or^nally  defined.  Continuing  this  process  of  continuation  as  far 
as  possible,  we  arrive  at  the  conception  of  the  function  as  defined 
by  an  aggregate  of  power  series  of  which  every  one  has  points  of 
convergence  common  with  some  one  or  more  others;  trie  whole 
aggregate  of  points  of  the  plane  which  can  be  so  reached  constitutes 
the  region  of  existence  of  the  function;  the  limiting  points  of  this 
reeton  are  the  pmnts  in  whose  neighbourhood  the  derived  series  have 
radii  of  convergence  diminishing  indefinitely  to  zero;  these  are  the 
singular  points.  The  circle  of  convergence  of  any  of  the  series  has 
at  least  one  such  singular  point  upon  its  circumference.  So  regarded 
the  function  is  called  a  monogemc  function,  the  epithet  having  refer- 
ence to  the  single  origin,  by  one  power  series,  of  the  expressions 
representing  the  function;  it  is  also  sometintes  called  a  monogenic 
analytical  uinction,  or  simply  an  analytical  function;  all  that  is 
necessary  to  define  it  is  the  value  of  the  function  and  of  all  its 
differential  coefficients,  at  some  one  point  of  the  plane ;  in  the  method 
Ix%viously  followed  here  it  was  necewary  to  suppose  the  function 
differentiable  at  every  point  of  its  region  of  existence.  The  theory 
of  the  integration  of  a  monogenic  function,  and  Cauchy's  theorem, 
that  ff(s)dz^o  over  a  closed  path,  are  at  once  deducible  from  the 
correspomfiitt  results  applied  to  a  ni^le  power  series  for  the  interior 
of  its  circle  m  convergence.  There  is  another  advanta^  belon^ng 
to  the  theory  of  monogenicfunctions:  the  theory  as  ork^inally  given 
here  applies  in  the  firat  instance  only  to  angle  valued  functions;  a 
monogenic  functum  is  by  no  means  oecessari^  suigle  valued— it  may 
quite  well  happen  that  startii^  from  a  particular  power  series, 
conveigii^  over  a  certain  circle,  and  applying  the  procxas  of  analytical 
fxmtinuation  over  aclosed  path  back  to  an  interior  point  of  thiscircle, 
the  value  obtained  does  not  uree  with  the  imtial  value.  The 
notion  of  basing  the  theory  of  functions  on  the  theory  of  power 
series  is,  after  Newton,  largely  due  to  Lagran^,  who  has  some 
interesting  remarlcs  in  this  ref^rd  at  the  banning  of  his  Tkiorie 
desfonctions  analytigues.  He  applies  the  idea,  however,  primarily 
to  functions  a  real  variable  for  which  the  expresnon  by  power 
series  is  only  of  very  limited  validity;  for  functions  of  a  complex 
variable  probably  the  systematization  of  the  theory  owes  moat  to 
Weier^trass,  whose  use  d  the  word  monogenic  is  that  adopted  above. 
In  what  f  cJlows  we  generally  suppose  thb  point  of  view  to  be  regarded 
as  fundamental. 

§  8.  Some  Elementary  Properties  of  Single  Valued  Functions.- — 
A  pole  is  a  singular  point  of  the  function  f(z)  which  is  not  a 
singularity  of  the  function  ilf{f);  this  latter  function  is  therefore, 
by  the  definition,  capable  of  representation  about  this  point, 
So,  by  a  series  |/(b)J^»So«(«— zo)*.  H  herein  as  is  not  zero  we 
can  hence  derive  a  representation  for/(z)  as  a  power  series  about 
So,  contraty  to  the  hypothesis  that  So  is  a  singular  point  for  this 
function.  Hence  ao">o;  suppose  also  Oi—o,  fli^o, . . .  <Im_i»o, 
buto,„*o.    Then  "=(«-2o)"'[(i«+<Wi(«-«o)+ -  - -1,  and 

hence  (s— so)"/(2)"'»ii^+Sbn{«— zo)*,  namely,  the  aq)ression  of 
/(«)  about  z— zo  contains  a  finite  number  of  negative  jMwers 
of  z— Zo  and  a  {finite  or)  infinite  number  of  positive  powers. 
Thus  a  pole  is  always  an  isolated  singularity. 
.  The  integral  //{r)(iz  taken  by  a  closed  circuit  about  the  pole  not 
containing  any  other  singularity  is  at  once  seen  to  be  airiAi,  where 
Ai  is  the  coefficient  of  (z— z*)"'  in  the  expansion  of  fis)  at  the  pole; 
this  coefficient  has  therefore  a  certain  uniqueness,  and  it  is  called 
the  residue  o//(z)  at  the  pole.  Considerii^  a  region  in  which  there 
are  no  other  singularides  than  poles,  all  these  being  interior  points, 

ih*  inteffoi  ^^S^)^  'o^^  ^  boundary  0/  this  region  is  equal  to 


the  sum'of  the  tesidues  at  Ote  included  ^les,  a  very  important  result. 
Any  singular  point  of  a  function  which  is  not  a  pole  is  called  an 
essential  singtilarity;  if  it  be  isolated  the  function  is  capable,  in  the 
neighbourhood  of  this  point,  of  approaching  arbitrarily  near  to  any 
assigned  value.  For,  the  point  being  isolated,  the  function  can  be 
represented,  in  its  neighbourhood,  as  we  have  proved,  by  a  series 

Za»(f — Sit)*;itthascannot  remain  finite- in  the  immediate  Ddshbonr- 

hood  of  the  point.  The  point  is  necessarily  an  isolated  essential 
sit^ularity  also  of  the  function  |/([z)  —  A)  for  if  this  were  eq>rM(^ble 
by  a  power  series  about  the  point,  so  would  also  the  function /(i) 
be;  as  [/(z)— Aj~'  approaches  infinity,  so  does /(z)  approach  the 
arbitrary  value  A.  Similar  remarks  apply  to  the  point  S" 00,  the 
function  being  regarded  as  a  function  of  In  the  neighbour- 

hood of  an  essential  Angularity,  which  is  a  limiting  point  also  of 
poles,  the  function  clearly  becomes  infinite.  For  an  ess^tial  singw< 
larity  which  is  not  isolated  the  same  result  does  not  necessarily 
hold. 

A  single  valued  function  is  said  to  be  an  integral  function 
when  it  has  no  singular  points  except  z » 00 .  Such  is,  for 
instance,  an  integral  polynoniial,  which  has  s — 00  for  a  pole,  and 
the  functions  exp  (z)  which  has  s  >  co  as  an  essential  singularity. 
A  functicm  which  has  no  singuktr  points  for  finite  values  of 
s  other  than  poles  is  called  a  meromorphic  function.  If  it  also 
have  a  pole  at  z«x  it  is  a  ratiotul  function;  for  then,  if 
oi,  .  .  .  a,  be  its  finite  poles,  of  orders  the 
product  O"— oi)"!-  ■  .(«—«•)**/'(«)  is  an  integral  function  with 
a  pole  at  infinity,  capable  therefore,  for  large  values  of  2,  of  an' 
expression  (sT*)-"  2  thus  (r-fli)"i  .  .  .  (s-o,)»^(i) 

is  capable  of  a  form  S  b,}f,  but  ar"  Z       remains  finite  for 

z-oo.   Therefore         ftt4«"  ■  .  .  —o,  and /(f)  is  a  rational 

function. 

If  for  a  single  valued  function  F(z)  every  singular  point  in  the 
finite  part  01^  the  plane  is  isolated  there  can  only  be  a  finite 
number  of  these  in  any  finite  part  of  the  plane,  and  they  can  be 
taken  to  be  oi,  Oj,  aa,  .  .  .  with  |aij^ |aa|i§  ]ai|  ■  .  -  and  limit. 

|a«|"QO.    About  a*  the  function  is  expressible  as  S  An(z— a.)"; 
1 

let  /*(z)—  2  A"(s— a.)"  be  the  sum  of  the  negative  powers  in  thU 

expansion.^  Assuming  z— o  not  to  be  a  singular  point,  let  /.(z)  be 
expanded  in  powers  of  z,  in  the  form  S  Cj",  and  /i*  be  chosen  so 

fU-l  a 

thatF,(z)-/,W- S  C.z»-  2C»«^8,for|z]<r,<H,lessinabso!ut« 
1 

value  than  the  general  term  c.  of  a  fore^^greed  convergent  aeries  of 

real  posirive  terms.   Then  the  series  *(z)  —  2  F,(i)  converges  uni- 

forml^  in  any  finite  region  of  the  plane,  other  than  at  the  ptunts  o^' 
and  IS  expressible  about  any  point  by  a  power  series,  and  near 
a„  ♦(«)—/.(«)  is  expresmble  by  a  power  series  In  f— o..  Thu» 
F(x)— ^(«^  »  an  integral  function^  In  particular  when  all  the  finite 
singularities  of  F(z]  are  poles,  F(z)  is  hereby  expressed  as  the  sum 
of  an  integral  function  and  a  series  of  rational  functions.  The 
condition  |F»(fl)|<«.  is  imposed  only  to  render  the  series  £F,{s> 
uniformly  convergent;  this  conditioil  may  in  particnbr  cases  be 

satisfied  by  a  series  ZG.(s)  where  G.(z)-/.(s)—  2  Ca*-and  yi<Ms- 

An  example  of  the  theorem  is  the  function  x  cot  irz— z~*  for  which, 
taking  at  first  only  half  the  poles,  /,(z)  r  i/(jB—s) ',  in  this  case  the 
series  2F.(z)  where  F,(*)  —  («— i)~*4-*"'*  is  uniformly  convergent; 
thus  T  cot  TZ— r^—  2  [(«— <)"^-t-r"*],  where  s»o  is  excluded  from 

—m 

the  summation,  is  an  integral  function.   It  can  be  proved  that  this 

integral  function  vanishes. 

Considering  an  integral  function /(z),  if  there  be  no  finite  positions 
of  z  for  which  this  function  vanishes,  the  function  X[/(s)J  is  at  once 
seen  to  be  an  integral  function,  ^(z),  or/(z)  ■■exp  \^w]l  ^  however 
neat  R  may  be  tlwre  be  only  a  finite  nwiiber  of  values  of  a  for  which 
fis)  vanishes,  say  Z'Oi,  . .  .Om,  then  it  is  at  once  seen  that  /(z)  — 
exp  [*{*)!.  (x—aO^. . .  (s—Om)^  where  *(z)  is  an  int^fral  function, 
and  .  .Am  are  positive  integers.  If.  however, /(z)  vanish  forz— Oi, 
at,-  ■  .where  lai|^|(ij|?  . . .  and  limit  [aiil  and  if  for  simplicity 
we  assume  that  z~o  is  not  a  zero  and  all  the  zeros  Oi,  Oi,. . .  are 
of  the  first  order,  we  find,  by  applying  the  preceding  theorem  to 

the  function  ^        that/(z)  =exp  [*(z)l  5^i(i  -z/o.)  exp  M*)], 
where  ^s)  is  an  integral  function,  and  ^(s)  is  an  int^ral  polynomiat 
of  the  form  ^(s)  ^^+^+  •  •  ■  "^jp-   1^  number  *  may  be  the 

same  for  all  values  of  n,  or  it  may  increase  indefinitely  with  n ;  it  is 
sufikient  in  any  case  to  take  z*ii.    lo  particular  for  the  fuactimi 
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vhm  »->o  is  excluded  from  the  product.  Or  again  wo  have 

T5s-"'=-sjH)«p(-i)l- 

where  C  is  a  constaat,  and  r(x)  is  a  function  CKpreidMe  whea  x  U 
real  and  positive  by  the  integral 

There  exist  interesting  investigations  as  to  the  connexion  of  the 
value  of  s  above,  the  law  of  increase  of  the  modulus  of  the  integral 
function /(s),  and  the  law  of  increase  of  the  coefficients  in  the  series 
/(s)  oZo^  asfi  increases  (see  the  bibliogra^y  bdow  under  Inte^dl 
Funu^oHs).  It  can  be  shown,  moreover,  that  an  integral  function 
actually  assumes  every  finite  complex  value,  save,  in  exceptional 
cases,  one  value  at  most.  For  instance,  the  function  exp  (s)  assumes 
every  finite  value  except  zero  (see  below  under  %  31,  Modniar 
PuncUons). 

The  two  theorems  given  above,  the  one,  known  as  Mittag- 
Leffler's  theorem,  relating  to  the  expression  as  a  sum  of  simpler 
functions  of  a  function  whose  singular  points  have  the  point 
•"00  as  thdr  only  limiting  point,  the  <^faer,  Weierstnus's 
factor  tbeorem,  giving  the  egression  of  an  intepal  function  as 
a  product  of  factors  each  with  only  one  zero  in  the  finite  part  of 
the  plane,  may  be  ren>ectivdy  generalized  as  follows. — 

I.  If  ai,  ot,  dt, . . .  be  an  infimte  series  of  isolated  p<»nt8  having 
the  points  of  the  am^te  {e)  as  thdr  limitii^  p<nnts,  so  that  in 
any  nnghbouibood  M  a  pmnt  of  (c)  there  exists  an  infinite  number 
of  the  points  ai,  Oi, . . .,  and  with  every  point  a;  there  be  associated 
a  polynomial  in  (z-ai)-*,  sa^  gi',  then  there  exists  a  single  valued 
function  whose  region  of  existence  excludes  only  tJie  points  (a)  and 
the  plants  (c).  having  in  a  pmnt  at  a  pcde  whereat  the  expansion 
consists  of  the  terms  g*.  together  wiUi  a  power  series  m  s-Hii 
the  function  is  expres^ble  as  an  infinite  series  of  terms  gt-^i, 
where  yi  is  also  a  rational  function. 

II.  With  a  similar  aggregate  (a),  with  limitii^  points  (c),  suppose 
with  every  point  Oi  there  is  associated  a  positive  inl^er  r*.  Then 
there  exists  a  single  valued  function  whose  region  ai  exutence 
excludes  only  the  points  (c),  vanishing  to  order  u  at  the  point  ai, 
but  not  elsewhere,  expressible  in  the  form 

.  ^.  (-'^:)'»-<'-'. 

where  irith  ever)*  point  a.  is  associated  a  proper  point  «>  of  (e),  and 

Hn  being  a  properly  chosen  poutrve  int^er. 

If  it  ^ould  nappen  that  the  points  (c;  determine  a  path  dividine 
the  plane  into  separated  regions,  as,  for  instance,  tf  On  >■  R(i-n-*) 
exp  (i>V  3.n},  when(c)  consists  of  the  points  of  the  circle  |  s  |  —  R,  the 
product  expression  above  denotes  different  monogenic  functions  in 
the  different  regions,  not  continuable  into  one  another. 

§  9.  Construction  of  a  Monogenic  Function  with  a  given  Region 
4>S  Existence, — A  series  of  isolated  points  interior  to  a  given 
region  can  be  constructed  in  infinitely  many  ways  whose  limiting 
points  are  the  boundary  points  of  the  region,  or  are  boundary 
points  of  the  region  of  such  denseness  that  one  of  them  is  found 
in  the  neighbourhood  of  every  point  <A.  the  boundary,  however 
small.  Then  the  application  of  the  last  enunciated  theorem 
gives  rise  to  a  function  having  no  singularities  in  the  interior  of 
the  region,  but  having  a  singularity  in  a  boundary  point  in  every 
small  neighbourhood  <rf  every  boundary  point;  this  function 
has  the  given  region  as  region  of  existence. 

§  10.  Expression  of  a  Monogenic  Function  by  means  of  Rational 
Functions  in  a  given  Region. — Suppose  that  we  have  a  region  Ro 
of  the  plane,  as  previously  explained,  for  all  the  interior  or 
boimdary  points  of  which  z  is  finite,  and  let  its  boundary  points, 
consisting  of  one  or  more  closed  polygonal  paths,  no  two  of 
which  have  a  point  in  common,  be  called  Co.  Further  suppose 
that  all  the  points  of  this  region,  including  the  boundary  points, 
are  interior  points  of  another  region  R,  whose  boundary  is 
denoted  by  C.  Let  s  be  restricted  to  be  within  or  upi»  the 
boundary  of  Co;  let  a,  &,  ...  be  finite  points  upcm  C  or  outside 
R.  Then  when  h  is  near  enough  to  a,  the  fraction  (a^)/Cz-6) 
is  arbitrarily  small  for  all  positions  of  2;  say 
|^|<4forl«^6|<,: 


the  nticninl  fiimction  of  the  con:4;>lez  variabk 

in  which  » is  a  positive  integer,  is  not  infinite  at  f  but  has  « 
p(^at/»6.  By  taking  K  large  enough,  the  value  of  thU  functicm, 
for  all  positions  JB  of  t  belonging  to  Ro,  (Uffers  as  little  as  may  be 
desired  from  {t-a)-*.   By  taking  a  sum  of  terms  such  as 

we  can  thus  build  a  rational  function  differing,  in  value,  in 
Ro,  as  little  as  may  be  desired  from  a  given  rational  function 
/-lA,(*-o)-', 

and  differing,  outside  R  or  upon  the  boundary  of  R,  from  /, 
in  the  fact  that  while  /  is  infinite  at  fa>a,  F  is  infinite  only  at 
By  a  succession  of  steps  of  this  kind  we  thus  have  the 
theorem  that,  giv«i  a  rational  function  of  I  whose  poles  are 
outside  R  or  iqran  the  boundary  of  R,  and  an  arbitrary  point  c 
outade  R  or  upon  the  boundary  of  R,  whicii  can  be  reached  by  a 
finite  continuous  path  outside  R  from  ail  the  poles  of  the  rational 
function,  we  can  build  another  rational  function  differing  in  Rg 
arbitrarily  little  from  the  former,  whose  pi^  are  all  at  the 
point  c. 

Now  any  mont^nic  function /(O  whose  r^on  of  definition  includes 
C  and  the  interior  of  R  can  be  represented  at  bSX  points  s  in  R« 

where  the  path  of  Integration  is  C-  This  intc^r^  is  the  limit  a 


sum 


2-n        ti-s  ' 


where  the  pcnnts  f«  are  upon  C;  and  the  proof  we  have  given  of  the 
existence  of  the  limit  shows  that  the  sum  S  converges  to  f(z)  uni- 
formly in  re^rd  to  x,  when  z  is  !n  Ro,  so  that  we  can  suppose,  when 
the  subdivision  of  C  into  intervals  fvfi  -  ti  has  been  carried  sufficiently 
far,  that 

|S-A»)I<«. 

for  all  punts  1  of  R«,  where  e  is  arbitrary  and  agreed  upon  beforehand. 
The  function  5  is,  however,  a  rational  function  of  s  with  poles  upon  C, 
that  is  external  to  R«.  We  can  thus  find  a  rational  function  differing 
arbitrarily  tittle  from  5,  and  therefore  arbitrarily  little  from  /(s), 
for  all  points  s  of  witii  poles  at  arbitrary  positions  outeide  R« 
which  can  be  reached  by  finite  continuons  curves  lyii^  outside  R 
from  the  points  ai  C. 

In  particular,  to  take  the  stmplest  case,  if  C«,  C  be  dmple  dosed 
ptrfygons,  and  r  be  a  path  to  which  C  ai^iroximates  by  taking  the 
number  of  ndes  of  C  continually  greater,  we  can  find  a  rational 
function  differing  arbitrarily  little  from /(r)  for  alt  ptnnts  oi  R«  whose 
poles  are  at  one  finite  jwint  c  external  to  P.  By  a  transformation 
of  the  form  ^-<:— r-*,  with  the  appropriate  change  in  the  reUonal 
function,  we  can  suppose  this  point  c  to  be  at  infinity,  in  which  case 
the  rational  fnnctkm  becomes  a  polynonuat  Suppose  4,1^,... 
to  be  an  indefinitely  continued  seouence  of  real  positive  numbers, 
converging  to  zero,  and  Pr  to  be  the  polynomial  such  that,  irithin 
Co,  I  Pk-/(z)  I  <  4- ;  then  the  infinite  series  of  polynomials 

Pi(s)+jP.Cs)  -  Pi(s))+{PiW  -  P.(«)|+. ... 
whose  sum  ton  terms  is  Pm(z}, converges  for  aU  finite  values  of  s  and 
represent8f(s)  within  Co. 

When  C  condsts  of  a  series  of  disconnected  poljvons,  some  of 
which  may  include  others,  and,  h)^  increasing  indennitdy  the  number 
of  sides  of  the  polygons  C,  the  points  C  become  the  boundary  points 
r  of  a  region,  we  can  suppose  the  poles  of  the  rational  function, 
constructed  to  apf»wdmate  to/(s)  within  Ro,  to  be  at  points  of  T. 
A  series  of  rational  functtons  of  the  form 

H.(z)+{H,(z)-Hi(z)}-|-lH,(s)~H,Cs))+. . 
then,  as  before,  represents /(s)  within  Ro.  And  R*  may  be  taken  te 
coincide  as  nearly  as  dewed  with  the  interior  of      region  bounded 
by  r. 

§  II.  Expression  of  (i-z)-^  by  means  of  Polynomials.  Appli- 
cations.— We  pursue  the  ideas  just  cursorily  explained  in  some 
further  detail. 

Let  e  be  an  arbitrary  real  pontive  quantity;  putting  the  com- 
plex variable  f— J-Hij,  enclose  the  points  T—i,  f"i+c  by  means 
of  (L)  the  str^ht  lines  9—  from  ("i  to  (<-i+c,  (ti.)  a  semi- 
circle convex  to  f  «o  <A  equation  (iii.)  a  semicircle 
concave  to  o  of  equation  (f-i-€)*+^»d^.  The  quantities 
c  and  a  are  to  remain  fixed.   Take  a  ponUve  integer  f  so  tiiat 

^  ^  is  less  than  unity,  and  put  v-^  ^ .    Now  talre 

ei  -  r  +e/r,  ct  -  r  -J-ae/r, . . .  ^  - 1  -|-e ; 
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ii  ni,  ih, . . .  n,  bepbintive  integers,  the  rational  funedofi 

-H-ri-(S)"'i 

I,  and  has  a  pole  of  order  ni  at  r«ct;   the  rational 


ii  ^nite  at  f 
functioa 


ii  thus  finite  except  for  f 
finally,  writing 


r^rl-(^)"'ii-C*f) 

Ct,  where  it  has  a  pole  of  order  Ki»t; 


\  Cr-i  )  * 
the  rational  function 

U  =  (i-r)-'(i-iCi)(i-«l)">(i~«»)"i"*  . . .  (i-3tv)"il  •  -  ■  -t^i 
has  a  pole  only  at  f->iH-<:<  of  order  nim  . .  .nr. 

The  difference  (i-D-i-U  is  of  the  form  (i-f)-*P,  where  P,  of 
the  form 

.     . .     .  I-(I-Pi)(i-Pi) . .  -  (i-Pt). 

in  which  there  are  equalities  among  pi,  pi, . . .  pt,  is  of  the  form 

'SpiSpiPt+^piptpr-  . . . ; 
therefore,  if  |  rj  |  ^\pi  \,  we  have 

I P|<Zr,+Srir,+Sr,v,+  . . .  < (i  +f^(i        ...  (l  +rk)-i ; 

now,  so  lonK  as  f  is  without  the  closed  curve  above  described  round 
f-I,  f-I+C,  we  have 

and  hence 

I  (i-f )-»-U|<a-"l (I  +<T-«)-i(l  . . 

(I^-a"r)^^•  •  -'f-j-ij. 

Take  an  arbitrary  real  poutive  e,  and  p.,  a  positive  number,  so  that 
cf'-KM,  then  a  value  of  tti  such  thata**i<M/(i+/i)  and  therefore 

•^/(x-o"')  <Mi  and  values  for  ni,  such  that  ^  <=''*"i> 

"1 

<~-#''"i,— »^<- — ^  ffVM;then,  as  !+«<«',  we  have 

ni?»i  Hi . , .  n^.i 

and  therefore  less  than 

a-i{exp  . . .  +«rVi)-il, 

which  is  less  than 


Co,— C|H_1  1 

l[-p(r^)-] 


and  ther^ore  less  than  *. 

The  rational  function  U,  with  a  pole  at  j*— x+c,  differs  therefore 
from  (t-f)'*,  for  all  points  outwde  the  closed  region  put  about 
I,  by  a  quantity  numerically  less  than  «.  So  long  as 

a  remaina  the  same,  r  and  a  will  remain  the  same,  and  a  less  ^ue 
of  <  will  require  at  most  an  increase  of  the  numbers  ni.ni.  ■  •  •ttri  but 
if  a  be  taken  smaller  it  may  be  necessary  to  increase  r,  and  with  this 
the  complexity  of  the  function  U. 

thereby  the  points  f-o,  i,  i+c  become  the  points  *-o,  1,  00,  the 
function  bring  given  by  (i-s)"*—e(<;+i)-Hi-f)~'+C«+i)"'; 

the  functioa  U  becomes  a  rational  function  of  s  with  a  pole  only  at 

«— w,  that  is,  it  becomes  apolynomid  in«,8ay^iiH— 7,  where  H 

is  also  a  polynomial  In  *,  and 

the  lines  q*-  '^a,  become  the  two  circles  expressed,  if  %-»x-^iy,  by 
(x+e)'+j»--'^^^y. 


the  points  ^> 


[M+VD»M«+e)1J- 


'O,  5  =  i-a),  U— o,  f— i+c+a)  become  respectively 
the  ^ints  {:y-"o,  x"c(l-o)/(c+o),(y™o,  «=-c(i+c+c)/a),  whose 
limiting  positions  for  0=0  are  respectively  iy  =  o,  (y  =  o, 

jCB— x).    The  circle  (x+c)*+y  =  c(c+l)y/a  can  be  written 

-.M£i%l£±£l^i 

where  M"ic(c  +  l)/o;  its  ordinate  y,  for  a  ^ven  value  of  x,  can 
therefore  be  supposed  arbitrarily  small  by  taking  a  sufiiciently  smalt. 

We  have  thus  proved  the  following  result  ;  taKiiuj  in  the  plane  of  s 
any  finite  region  of  which  every  interior  and  boundary  point  is  at  a 
finite  distance,  however  short,  from  the  points  of  the  real  axis  for 
which  l^at^oo,  we  can  take  a  quantity  a,  and  hence,  with  an 
arbitrary  c,  determine  a  number  r;  then  corresponding  to  an  arbi- 
trary  «,  we  can  determine  a  polynomial  P.,  such  that,  f<H-  alt  ptunts 
interior  to  the  region,  we  have 

ICi-ri)-P.I<.,; 

thus  the  series  of  polynomials 

Pi+(Pt-P.)+CPi-Pi)+..., 


constructed  with  an  arbitrary  aggrq^ate  c&  real  positive-  nutnben 
ci,  «i,  Ct,  . .  ■  with  zero  as  thrir  limit,  converges  uniformly  and 
represents  (i-z)"'  for  the  whola  r^jon  considered. 

\  12.  Expaiision  of  a  Monogenic  Function  in  Polynomials,  over  a 
Star  Region. — Now  consider  any  monogenic  function  /(«)  of  which 
the  origin  is  not  a  singular  point ;  joining  the  origin  to  any  singular 
point  by  a  straight  line,  let  the  part  of  this  straight  line,  produced 
beyond thesingularpmiit, lying  between  the  singularpoint  ands>-QO , 
be  regarded  as  a  barrier  in  the  plane,  the  portion  of  this  straight  line 
frcHn  tiie  origin  to  the  tungular  point  being  oased.  Consitler  next 
any  finite  region  of  the  plane,  whose  boundary  points  constitute  a 
path  of  integration,  in  a  sense  previously  explained,  of  which  every 
point  is  at  a  finite  distance  greater  than  zero  from  each  of  the  barriers 
before  explained ;  we  suppose  this  region  to  be  such  that  any  line 
joining  the  origin  to  a  boundary  point,  when  produced,  does  not 
meet  the  boundary  again.  For  every  point  x  in  this  region  R  we 
can  then  write 


where  f{x\  represents  a  monwenic  branch  of  the  function,  in  case  it 
be  not  everywhere  single  valued,  and  /  is  on  the  boundary  of  the 
region.  Describe  now  another  region  R«  lying  entirely  within  R, 
and  let  x  be  restricted  to  be  within  R<|  or  upon  its  boundary;  tiieo 
for  any  point  t  on  the  boundary  of  R,  the  points  z  of  the  plane  for 
which  sT"'  is  real  and  positive  and  equal  to  or  greater  than  1 ,  being 
points  for  which  ortz|>|l|,  are  without  the  region  Rg,  and 

not  infinitely  near  to  its  boundary  points.  Taking  then  an  artutraiY 
real  positive  e  we  can  determine  a  polynomial  in  sa~\  say  P(a^), 
such  that  for  all  points  x  in  Rg  we  have 

the  form  of  this  polynomial  may  be  taken  the  same  for  all  points  / 
on  the  boundary  of  k,  and  hence,  if  E  be  a  ^npec  variable  quantity 
of  modulus  not  greater  than  a, 

where  L  is  the  length  of  the  path  of  tnt^ration,  the  boundaiy  of  R, 
and  M  is  a  real  positive  quantity  such  that  upon  l^s  bouiulary 
lr'/(OI<M.    If  now 

and 


this  gives 

|/(x)  -  (co«+cijiue+...+cw»««"i  I  5«LM/2», 
where  the  quantities  mi,  ah,  w,  •  ■  •  are  tlie  coeflicients  in  the  eK> 
pansion  of  /(x)  about  the  origin. 

If  then  an  arbitrary  finite  region  be  constructed  of  the  kind 
explained,  excluding  the  barriera  joining  the  rii^lar  points  of  f{x) 
to  Qo,  it  is  posnble,  corresponding  to  an  arbitrary  real  positive 
number  a,  to  determine  a  number  m,  and  a  polynomial  Q(x),  of 
order  m,  such  that  for  all  interior  points  of  this  r^on 

Hence  as  before,  within  this  region  {{x)  can  be  represented  by  a 
series  of  polynomials,  converging  uniformly ;  when  /(x)  is  not  a 
Mngle  valued  function  the  series  represents  one  branch  of  the  function. 

The  same  result  can  be  obtained  without  the  use  of  Cauchy's 
integral.  We  explain  briefly  the  character  of  the  proof.  If^  a 
monogenic  function  of  fj  4(0  be  capable  of  expression  as  a  power 
series  in  t~x  about  a  point  x,  for  U-x|)l!  p,and  for  all  points  of  this 
circle  |*(0I<£.  we  know  that  U<">(x)|<jp-"C«!).  Hence,  taking 
|z|<|p.  and,  for  any  assigned  positive  integer  |(,  taking  m  so  that 
for  fi>  m  we  have  <(!)",  we  have 

!  <^tf  ■^>f  x).s"  I  0f>»-*^)(x) 

I — sr 

and  therefore 


:<^(.+«)M.i-<^.(0-(i)-.^,.. 


where 

Now  draw  barrioa  as  before,  directed  from  the  origin,  joining  the 
singular  point  of  M%)  to  00,  take  a  finite  region  eircluding  all 
these  barriers,  let  be  a  quantity  less  than  the  radii  of  convcigence 
of  all  the  power  series  developments  of  ^(s)  about  interior  points  (tf 
this  rc^on,^  so  chosen  moreover  that  no  circle  of  radius  p  ;#ith  centre 
at  an  interior  point  of  the  region  includes  any  singular  point  of*(8), 
let  g  be  such  that  |  |  <g  for  all  circles  of  radius  pwhosecentres  are 
interin^  points     the  r^on,  and,  x  being  any  interior  point  of  the 

region, choosedieporitiveint^erff so tliat^)x)<ip;  thentalcethe 

points  ai»x/n,  at^2xln,  ot^sx/n, . . .  a.»«;  it  is  supposed  that 
the  reg^n  is  so  taken  that,  whatever  x  may  be,  all  these  are  Interior 

what  baa  been  said,  repladi^  x,  s 
ive 


pcnnts  of  the  r^ion.  Then  by  1 
respectively  by  o  and  xfn,  we  ha^ 
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with  la^t  <£/p^2"'. 

'provided  0»+«i+O''<(l)"^'**;  infactforp^2«^-^it  is  auffident 
to  take  ffii«ifl^;  fa^.  another  apptication  of  the  nine  inequality, 
repbiriiig  X,  1  rrfqwctSvely  by  m  and  x/n,  ve  have 

where  iPVKg/p^'^ 

provided  Oi+Mf+i)''<(l)-«+i;  we  take  aupposing 
/*<an»--*.  So  loog  as  Xt^m*^"*""'  and  m<2»'"-'  we  have 
f,'\-i^<,2ti?*-*,  and  we  can  use  the  previous  tnequauty  to  substitute 
here  for  When  this  is  done  we  And 

where  t(J/»I<2g/pw*t,the  numbers  mi,mt  bdng  respectively  «*» 
and  «»*-•.  . 

Applying  then  the  original  inequality  to  -«!m)(<i,+x/»\ 
and  then  usii^  the  series  just  obtained,  we  find  a  series  for  *t»*>(ai). 
This  process  bong  continued,  we  Enally  obtain 

Al«>0  At"*©  A«~0 

when;  ft-Xi+X«+...+X«,  K-Xil      . .  X.r.mi-**', 

By  this  fwrnula  ^(x)  is  rq>r^ented,  with  any  required  degree  of 
accuracy,  by  a  polynomial,  within  the  re^n  in  question;  and 
thence  GUI  be  txpnateA  as  before  by  a  series  of  poiynomiBls  con- 
verging uniformly  (and  abeolutety)  wtthin  this  rc^iioii. 

%  13.  AppiiccMm  of  Cauchy's  Thtorm  to  the  Det^mination  of 
Definite  Intep'ols. — Some  reference  must  be  made  to  a  method 
whereby  teal  definite  integrals  may  frequently  be  evaluated  by 
use  of  the  theorem  of  the  vaniahing  <rf  the  int^pal  of  a  function 
of  a  complex  vaiiiUiIe  round  a  contour  within  which  the  limctlon 
is  ringle  valued  and  non  singular. 

We  are  to  evaluate  an  integral J"^/(3c)(fa:;  we  form  a  closed  contour 

of  whidi  the  portion  of  the  real  axis  from  a^atox'^b  forms  a  part, 
and  consider  the  iitte|;ral  ff(*)4a  round  this  contour,  supposing 
that  the  value  of  this  intmal  can  be  detonuned  along  the  curve 
forming  the  completion  of  the  contour.  The  contour  being  supposed 
such  that,  within  it,  f(s)  is  a  single  valued  and  finite  function  of  the 
complex  variable  s  save  at  a  finite  number  of  isc^ted  interior  points, 
the  contour  integral  is  equal  to  the  sum  of  the  values  oiff{t)d*  taken 
raund  these  pouts.   Two  instances  wilt  suffice  to '  eqilain  the 

AKthod.   (I)  The  integral J"^15i 

stood  to  mean  the  limit  when  e,  t.  *  -  •  all  vanish  of  the  sum  of  the 
integrals 

tan*.      /T'f  tan  Xj„     /'!"-»  tanx  . 

Now  draw  a  contour  consisting  in  part  of  the  whole  of  the  positive 
and  negative  real  axis  from  x— nx  to  X"  -f  «t,  where  n  is  a  positive 
tnt^r,  broken  by  semicircles  of  small  radius  whose  centres  are  the 

points  x»  ■^ix,  X—  '*'\r  the  contour  containing  also  the  lines 

x^nw  and  x— nr  for  vahies  of  y  between  o  and  uw  tan  «,  where  a 
is  a  small  fircd  angle,  dw  contour  being  comfrieted  by  the  portion 
til  a  sffmidrrlq  of  radius  mt  sec  «  which  ues  in  the  upper  hatf  of  the 
plane  and  is  terminated  at  the  ptnnts  x »  <fcMa-,  y^nr  tan  a.  Round 

this  contour  the  integral  J*^—^  has  the  value  i«o.  The  contri- 
butions to  this  contour  integral  arising  from  the  semicircles  of  centres 
-\{2S-i)w,  +i(2J-l)«-_,  supposed  pf  the  same  radius,  are  at  once 
seen  to  nave  a  sum  which  ultimatelv  vanishes  when  the  radius  of  the 
semicircles  diminishes  to  zero.   The  part  of  the  contour  lying  on 

the  real  axis  gives  what  is  meant  by  2\  ■  ^  dx.  The  contri- 
bution to  the  contour  integral  from  the  two  strait  portions  at 
X—  *«»  is 

'"n*  t»B  «  . .  /tan  ti 


:  is  oonveigent  if  it  be  under- 


.»x+»y  -mr+iy/ 


where  i  tan  iy,  — [exp  (y)T<xp  (-y)]f[exp  (y)-¥ex^.  (-y)\t  is  a  real 
quantity  which  is  numerically  less  than  unity,  so  that  uc  contri- 
bution in  question  is  numerically  less  than 

^^'^--dy^^^.  that    than         _  . 


f: 


Finally,  for  the  remaining  part  of  the  contour,  for  wUch,  with 
R-HT  sec  a,  we  have  s "> R(cos  9+<  sin  9)  "RE(i9),  we  have 
ds    ...  exp(-R8ing)E(tRco8g)  -exp(R8ing)EMRcos»> 

r"*^'*^"»"exp(-RsinS)E(f"ftcosflS+«SR8inrfSE(-^Rcosfl$  = 
when  n  and  therefore  R  is  very  la^,  the  limit  of  tbisjcontribution 
to  the  contour  int^ral  i&  thus 


Making  n  very  large  the  result  obtained  for  the  whole  contour  is 
^r"tanx._,_^ 

where  « is  numerically  less  than  unity.  Now  suj^KMing  a  to  diminish 
to  zero  we  finally  obtain 

Jo    3c  a- 

(2)  For  another  case,  to  illustrate  a  different  ptuiu,  we  may  take  the 
int^;ral 

wherein  a  is  real  quantity  such  that  o<a<l, and  the  contour  Con- 
sists of  a  small  circle,  sa>rE(«0),  terminated  at  the  points  x^r  cos  a, 
y»  *r  sin  a,  where  a  is  small,  of  the  two  lines  sin  a  for 

r  cos  a^x^R  cos  0,  where  R  wn  /3«r  sin  a,  and  finally  of  a  large 
circles— RE(i»,  terminated  at  the  points  x»R  cos  /9,  y~  *R  sin  /S. 
We  suppose  a  and  P  both  zero,  and  that  the  phase  of  s  is  zero  for 
r  cos  o^Sae^R  cos  /J,  y —f  sin  a—  R  sin  fi.  Then  on  r  cos  a^x^R  cos  0, 
y-r  «n  «,  the  phase  of  s  will  be  2ir,  and  s<*~^  will  be  equal  to 
x^  eq>  [3vt(a-i}],  iHiere  x  is  real  and  positive.  The  two  strait 
portions  of  the  contour  will  thus  togethra-  give  a  contribution 


It  can  easily  be  Aown  that  if  the  limit  of  s/(s)  for  z— o  is  zero,  tht 
integral  ff{x)dM  taken  round  an  arc,  of  given  angle,  of  a  small  circle 
enclosing  the  origin  is  ukimateljr  zero  when  the  radius  of  the  circle 
diminishes  to  zero,  and  if  the  limit  of  sf(s)  for  x  -  oo  is  zero,  the  same 
integral  taken  round  an  arc,  of  given  angle,  of  a  la^  circle  whose 
centre  is  the  ori^n  is  ultimately  kto  when  the  radius  of  the  circle 
increases  indefimtely;  in  our  case  with /(t)  ■-«*~V(i+*).  we  have 
gf(s)  whidi,  for  o<a<i,  diminishes  to  zero  both  for  s—o 

and  for  s>«eo.  Thus,  finally  the  limit  of  the  contour  tnt^ral  when 
r-O,  R"aD  is 

Ii-«cp  («»«)]  j[*7^dx. 

Within  the  contour /(s)  is  ^ngle  valued,  and  has  a  pole  at  ;  at 
this  point  the  phase  of  s  is  «-  and  z*~^  iseip  {*ir(a-l)l  or '-«)(p(«mi); 
this  IS  thai  the  reddue  of  /(s)  at  s— I ;  we  thus  have 

{  14.  Doubly  Periodic  Functions. — An  excdlent  illustration 
of  the  preceding  principles  is  furnished  by  the  theory  of  single 
valued  functions  having  in  the  finite  part  of  the  plane  no 
singularities  but  poles,  which  have  two  periods. 

Before  passing  to  this  it  may  be  convenient  to  make  here  a  few 
remarks  as  to  the  periodicity  of  (ungle  valued)  monogenic  functions. 
To  say  that  /(s)  is  periodic  is  to  say  that  there  exists  a  constant  w 
such  that  for  every  point  s  of  the  interior  of  the  region  of  existenos 
oi  f(f£i  we  have/(s+»)  ■■/(s).  This  involves,  considerinK  all  enstiiit 
peruxls  p+xr,  that  there  exists  a  lower  tiout  of  f^+<r  othef  than 
zero;  i<x  otherwise  all  the  differential  coefficients  of /(s)  would  be 
zero,  and  /(s)  a  constant ;  we  can  then  suppose  that  not  both  p 
and  (T  are  numerically  less  than  c,  where  e>o.  Hence,  if  {  be  any 
real  quantity,  since  the  rantte  {-g,  .  .  .  g)  contains  only  a  finite 
number  of  intervals  oi  length  c,  uid  thoe  cannot  be  two  periods 
w^p-'rit  such  that  pc^f><Oi-f;i)c,  M^«-<^F-f  i)s,  where  p,  p  are 
inters,  it  follows  that  there  is  only  a  finite  somber  of  periods 
for  which  both  p  and  a  are  in  the  interval  (-g  . .  .^).  Considerii^ 
then  all  the  periods  of  the  function  which  are  real  multiples  of  one 
period  w,  and  in  particular  those  periods  Xaiwhereino<xi|i,  there  is 
a  lower  limit  for  X,  greater  than  zero,  and  therefore,  since  there  is 
only  a  finite  number'of  such  periods  for  which  the  real  and  inu^nanr 
parts  both  lie  between -g  and  |,  a  least  value  of  X,  say  X*.  If 
IJ  — Xow  and  ABM>«-fX^  where  M  ia  an  integer ando^X'<>«,any 
period  Xoi  is  of  the  form  Mn-|-X'w;  since,  however,  (1,  Mq  and  Xw 
are  periods,  po  also  is  X'u,  and  iience,  by  the  construction  <tf  Xo, 
we  have  X'*o;  thus  all  periods  which  are  real  multiples  of  w  are 
expressible  in  the  form  Mo,  where  M  is  an  integer,  and  Q  a  period. 

If  beside  w  the  functions  have  a  period  a*  which  is  not  a  real 
multiple  of  w,  ooodider  all  existing  periods  of  the  fm-m .  f«+K«' 
wherein  ft,  i*  are  real,  and  of  these  those  for  which  o^m^I.  o<i'tCl ; 
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M  before  there  is  a  least  value  for  w,  actually  occurring  in  on«  or 
more  periods,  say  in  the  period  O'—mow+vc*)';  now  take,  ifMw+w' 
be  a  period,  i'*'N'it+/,  where  N'  is  an  integer,  and  o^f'<n; 
thence  fw+vw'  -i«*+N'(Q'  — /icw)  ;  take  then  m  -  N  Vb  -  NA,+X', 
where  N  is  an  integer  and  X«  is  as  above,  and  o^X'<>«;  we 
thus  have  a  periocT  NO+N'0'+X'«+»>V,  and  hence  a  period 
\'«+t^t^t  wherein  X'<Xo,  hence  ✓»©  and  X'-o.  All 

periods  of  the  form  ttw+wa'  are  thus  expressible  in  the  form 
NQ+N'C',  where  0,  0'  are  periods  and  N,  N'  are  integers.  But 
in  fact  any  complex  quantity,  P+tQr  aod  >o  particular  any  other 
possible  period  the  function,  is  expressible,  with  it,  v  real,  in  the 
form  /iw+w*';  for  if  wp-^ia,  w'-^'+t*',  this  requires  only 
P^fip+V.  Q~fw^+'»')  equation*  iriiich,  nnoe  f//w  »  not  real, 
always  give  finite  values  for  |f  and  f. 

It  thus  apiKars  that  if  a  sing^  valued  inoiiomnic  function  of  s 
be  periodic,  either  all  its  periods  are  real  multiples  of  one  of  them, 
and  then  all  are  of  the  form  MQ,  where  Q  is  a  period  and  M  is  an 
integer,  or  else,  if  the  function  have  two  periods  whose  ratio  is  not 
real,  then  all  its  periods  are  expressible  in  the  form  NQ+N'Q', 
where  Q,  Vt  are  periods,  and  N,     are  integers.    In  the  former  case, 

Euttine  i'-2«»/a,  and  the  function  /(s)-*(f),  the  function  0(rt 
as,  liEe  exp  (r),  the  period  2x(,  and  if  we  take  exp  ^X^  or  f^Xcii) 
the  function  is  a  sii^le  valued  function  of  /.  If  then  in  lurticular/^z) 
is  an  intc^^ral  function,  regarded  as  a  functioa  of  /,  it  has  singularities 
only  fori— oand/^oOt  and  may  be  expanded  in  the  form  S  t^. 

Taldng  the  case  when  the  mngle  valued  monogenic  function  has 
two  periods  «/  whose  ratio  is  not  real,  we  can  form  a  network 
of  parallelograms  covering  the  plane  of  s  whose  angular  points  are 
the  points  cArmm^m'<J.,  wherein  c  is  some  constant  and  m,  m'  are 
all  possible  positive  and  negative  iot^ers;  choosing  arbitrarily 
one  of  these  parallel<%rams,  and  calling  it  the  primary  parallelogram, 
all  tlu  values  of  which  the  function  is  at  alt  capable  occur  for  points 
of  this  primary  parallelc^ram,  any  point,  s',  of  the  plane  being, 
as  it  is  called,  congrutiU  to  a  definite  pomt,  s,  of  the  primary  parallelo- 
gram, s'-f  being  of  the  form  m<i>+mV,  where  m,  m'  are  integers. 
Such  a  function  cannot  be  an  tnte^n^l  function,  since  then,  if,  in  the 
primary  parallelogram  l/(x)]  <M,  it  would  also  be  the  case,  on  a  circle 
of  centre  the  origin  ana  radius  R,  that  |/(s)|<M,  and  therefore,  if 
2a>s"  be  the  expansion  of  the  function,  wtuch  is  valid  for  ao  integral 
function  for  all  finite  values  of  s,  we  should  have  <  MR~".  which 
can  be  made  arfoitFarily  small  b]^  takii^  R  laj^  enough.  The 
{unction  must  then  have  ungularities  for  finite  values  of  s. 

We  consider  only  functions  for  which  these  are  poles.  Of  these 
there  cannot  be  an  iiifinite  number  in  the  primary  pamllelogrBm, 
since  then  those  of  these  poles  which  are  sufficiently  near  to  one 
of  the  necessarily  existing  limiting  points  of  the  poles  would  be 
arbitrarily  near  to  one  another,  contrary  to  the  character  of  a  pole. 
Supposing  the  constant  t  used  in  naming  the  comers  ^  the  parallelo- 
grams so  chosen  that  no  pole  falls  on  the  perimeter  of  a  parallelogram, 

it  is  clear  that  the  integral  ^J/(s)^  round  the  perimecor  of  the 

primary  parallet(%ram  vanishes;  for  tbe  elements  <^  the  integral 
corresponding  to  two  such  opposite  perimeter  {points  as  s,  s+u 
(or  as  s,  s+w  )  are  mutually  destructive.  This  integral  is,  however, 
equal  to  the  sum  of  the  residues  of  / (s)  at  the  Pples  interior  to  the 
parallelogram.  Which  sum  is  therefore  zero.  There  cannot  there- 
fore be  .such  a  function  having  only  one  pole  of  the  first  order  in 
any  parallelogram:  we  shall  see  that  there  can  .be  such  a  function 
with  two  poles  only  in  any  paraltel<%ram,  each  of  the  first  order, 
with  residues  whose  sum  is  zero,  and  that  there  can  be  such  a  function 
with  one  pole  of  the  second  order,  having  an  expansion  near  thia  pole 
of  the  form  (s-o)~'-i-(power  series  in  s-a). 


Considering  next  the  function  *(«)-[/{s)l-*=^,  it  is  easily  seen 

that  an  ordinary  point  of  /(s)  is  an  ordinary  point  of  ^(s),  that  a 
xero  of  order  m  for/^)  in  thie  ne^hbourhood  of  which/(s)  h£u  a  form, 
(a-^)*  multiplied  by  a  power  series,  is  a  pole  of  ^(s)  (rf  residue  m, 
and  that  a  pole  of  /(s)  of  order  »  is  a  pole  of  ^s)  of  residue 
manifestly  ^(s)  has  the  two  periodB  ctf /(s).  We  thus  infer,  since  the 
sum  of  the  rendues  of  ^s)  is  zm).  that  for  the  function  /(s),  the 
sum  of  the  orders  of  hs  vanishing  at  points  belonging  to  one  parallelo- 
eram,  Zm,  is  equal  to  the  sum  of  the  orders  of  its  poles,  £m;  which  is 
briefly  expressed  by  saying  that  the  number  of  its  zeros  is  equal  to 
the  number  of  its  poles.  Applying  this  theorem  to  the  function 
/(s)-A,  where  A  is  an  arbitrary  constant,  we  have  the  result,  that 
the  function  /(s)  assumes  the  value  A  in  one  of  the  parallelofiTams 
as  many  times  as  it  becomes  infinite.  Thus,  by  iriMt  is  proved  above, 
evtfy  conceivable  complex  value  does  arise  as  a  value  for  the  doubly 
periodic  function  /(s)  m  any  one  of  its  ^arallelcwrams,  and  in  fact 
at  kast  twice.  The  number  of  ti  mes  it  antes  is  cafied  the  orier  of  the 
function;  the  result  suggests  a  property  of  ratiodat  functions. 

Consider  further  the  integralj"^^(&,  where /(s)"-^^,  taken 

round  the  perimeter  of  the  primary  parallelogram ;  the  contribution 
to  this  arismg  from  two  opposite  perimeter  i)oints  such  as  *  and  s+w 

la  of  the  form-wj^^^df,  vAich,  us  Increases  from  « to  si+«'t  Stvee, 


if  X  denote  the  generalized  logarithm,  -t0fX[/(s«+A>^]-XL/(sa)]|,  that 
is.  since /(sg-J-w')  "/(««).  skives  2WN«,  where  N  is  an  integer;  similarly 
the  result  of  the  int^ration  along  the  other  two  opposite  sides  is  of 
the  form  2wiN'm',  where  N'  is  an  integer.  The  integral,  however, 
is  equal  to  i-xi  times  the  sum  of  the  residues  <A  cr(x)^(s)  at  the  poles 
interior  to  the  parallelogram.  Forazero,  of  oraierM,oty(2)ats<«a, 
the  contribution  to  this  sum  is  arwiMi,  for  a  pole  <rf  order  n  at  saao 
the  contribution  is -2«»A;  we  thus  infer  that  Zma-ZM&  ^Nu+NV; 
this  we  express  in  words  by  saying  that  the.  sum  of  the  values  of  * 
where /(s)*o  within  any  parallelogram  is  equal  to  the  sum  of  the 
values  of  z  where  /(«)  —  00  save  for  int«ral  multiples  of  the  periods. 
By  considerii^  similarly  the  function  /w~A  where  A  is  an  arbitrary 
constant,  we  prove  that  each  of  these  sums  is  equal  to  the  sum  of 
the  values  of  s  where  the  function  takes  the  value  A  in  the  paral- 
lelogram. 

We  pass  now  to  the  construction  of  a  function  having  two 
arbitrary  periods  w,  la'  of  unreal  ratio,  which  has  a  single  pole 
of  the  second  order  in  any  one  of  its  parallelograms. 

For  this  consider  first  the  network  of  parallelograms  whose  corners 
are  the  points  Q^fnu-l-mV,  where  m,  m'  take  all  poNtive  and 
negative  integer  values;  putting  a  snuU  circle  about  each  comer 
of  thb  network,  let  P  be  a  jxiint  outude  all  these  circles;  this  will 
be  interior  to  a  parallelogram  whose  comers  in  order  may  be  denoted 
by  ZD,  Sb+w,  Zo+w+w*.  *+*>';  we  shall  denote  So,  by  A«,  B»; 
this  parallelogram  IIo  is  surrounded  by  eight  other  parallelograms, 
forming  with  Ho  a  larger  parallelogram  Di,  of  whicli  one  side,  for 
instance,  contains  the  points  so-u-w',  zo-c/,  S)— w'-j-w,  Zo^w'+Scd, 
which  we  shall  denote  by  Ai,  Bi,  Ci,  Di.  This  parallelogram  IIi  is 
sunrounded  by  sixteen  of  the  original  parallelograms,  forming  with 
III  a  still  larger  parallelogram  I^  of  which  one  side,  for  instance, 
contains  the  pomts  zb— 2w  — a«',  zir-w— 2m',  ft— 2w',  ao4-«— 2w', 
Zo-i-2w-aw',  Zo-i-3w— 2u',  which  we  shall  denote  bjr  Ai,  Bi,  Cj,  Di, 
El,  Fi.  And  so  on.  Now  consider  the  sum  of  the  inverse  cubes  of 
the  distances  of  the  point  P  from  the  comm  kA.  all  tiie  original 
parallelograms.    The  sum  will  contaia  the  terms 

^  "PS?-*"  (pXf  +FI5 +PC!)  +  (fX5 + •  •  •  +PEj)  +  •  ■ 

and^  three  other  sets  of  terms,  each  infinite  in  number,  formed  in  a 
similar  way.  If  the  perpendiculars  from  P  to  the  sieves  AtB«, 
AiBiCi,  AiBtCiD^,  and  so  on,  be  p,  ^►+2g  and  so  on,  the 
sum  S«  is  at  nlost  equal  to 

'       3.5.       ,   a»4-i  _L 
p+^?qtgp+(f +23)*+-  ■  -  ■  • 

of  which  the  general  term  is  ultimately,  when  n  is  large,  tn  a  ratio  of 
equality  mth  ^fhr*,  so,  that  the  aeries  So  is  convermnt,  as  we  know 
the  sum  to  be;  this  assumes  that  f^o\  S  P  be  on  AA 
the  proof  for  the  convergence  dL  -Slni/PAS  is  the  same.  Taking 
the  three  other  sums  analogous  to  S«  we  thus  reach  the  result  that 
the  series 

♦C?)--2r(«-o)-*, 

where  Q  is  ffw+m'o'.-  amd  m,  m'  are  to  take  all  pontive  and  nesatiTe 
int^r  values,  and  z  is  any  point  outside  small  circles  described  with 
the  points  Q  as  centres,  is  absolutely  convergent.  Its  sum  is  therefore 
independent  of  the  order  of  its  terms.  Bv  the  nature  of  the  pio(^, 
which  hxMa  for  all  portions  ot  t  outside  the  sihall  drdes  spok^  iA, 
the  series  is  also  cuariy  uniformly  eomergerU  outside  these  drcles. 
Each  term  of  the  series  being  a  monogeaic  f  u  nctton  at  t,  the  series  may 
therefore  be  differentiated  and  integrated  butside  these  cirdes,  and 
represents  a  monogenic  function.  It  is  dearly  periodic  with  the 
periods  a,  a';  for  4(z+v)  is  the  same  sum  as  ^(m)  with  the  terms 
in  a  slightiy  different  order.  Thus  ^(z+u)  ->  ^(z)  and 
Consider  now  the  function 


where,  for  the  subject  of  ttitegration,  the  area  6f  unifom  convergence 
clearly  includes  the  point  s  «o ;  this  gives 


and 


wherein  S'  is  a  sum  excluding  the  term  for  which  m-o  and  m'-e. 
Heiu:e  /(s+«)-/(z)  and  /(s+«')-/(z)  are  both  ind^)endent  of  s. 


however,  /(«)  is  only  infinite  at  »-o  in  the  neighbourhood  of  which 
its  expansion  is  of  the  form  ar*+  (power  series  in  z).  Thus  fix)  is 
such  a  doubly  periodic  function  as  was  to  be  constracted,  having  in 
any  parallel(^ram  of  periods  only  one  pole,  of  the  second  order. 

It  can  be  shown  that  any  single  valued  meromorphic  function 
of  t  with  u  and  <a'  as  periods  can  be  expressed  rationally  in  terms 
of /Ci)  and  ^(s),  and  that  [^^)]>  is  ol  the  fom  4/^)]*+A/(s)+B, 
where  A,  B  are  cAntants. 
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T«  piof^  Ifie  teat  of  tbNe  lendts,     write,  f«r  |i|  <10( 

aiidhenoe.ifZ'(r*">'ft, since S'(2~<*^"-o,  we  have, for lufficieotly 
niall  s  greater  than  zero, 

/(«)-«-«+3ff4.x'+5«r.. «•+... 

H^ns  thaK  imies  we  fiad  that  the  f  uncdon 

FW  -[«(^F-4(/(«)l*-l-6o«r^(s)+i40« 
contains  no  negative  powers  of  t,  beii%  equal  to  a  povmr  «erie»  in  ^ 
beginning  with  a  term  in  The  function  F(s)  is,  however,  doubly 
periodic,  with  periods  a,  w',  and  can  onty  be  infinite  when  either 
/(<)  or  ^(x)  is  infinite;  this  follows  from  its  form  in  fit)  and  4>ix) ; 
thus  in  one  ponlleloaam  of  periods  it  can  be  infimte  only  when 
0[  we  have  provra,  however,  that  it  is  not  infinite,  but,  on  the 
fx>ntrary,  vanishes,  when  fO.  Betnsc,  therefore,  never  infinite  for 
finite  values  of  x  it  is  a  constant,  and  therefore  necessarily  always 
lero.  Putting  therefore  /(z)  =  f-  and  0(z)  =  dt/d*  we  see  that 

Ifift«ically  it  was  in  the  discusnon  of  integrals  such  as 

regarded  as  a  branch  of  Integral  Calculus,  that  the  doubly  periodic 
functioDs  arose.  As  in  the  familiar  case 


whbre  r»sin  s,  it  has  proved  finally  to  be  mmpler  to  regard  f  as  a 
fttnotion  <d  e.  Wc  shall  come  to  the  other  p<Mnt  of  view  below, 
under  S  20,  EUipHc  Integrals, 

To  prove  that  any  doul^  periodic  funcUon  FCi)  with  periods 
fid,  a',  having  poles  at  die-points  s— oi,  *^am  of  a  parallelo- 
gram, these  being,  for  simplicity  of  explanation,  supposed  to  be 
all  of  the  first  order,  is.xatiooaily  eq>iesBible  in  tms'<tf  ^(i) 
and  J(fi),  and  we  proceed  as  follows: — 

Consider  the  expresuon 

where  A4*-/(a,),  r  is  an  abbreviation  for  /(s)  and  it  for  4^(s),  and 
(riiUi  denote ujtegra4p(^iioiiu^  in  t,  of  respective  wdets 

m  and  m-a,  so  that  there  are  tm  uaspeofied,  bomogeDeauriy 
entering,  constants  in  the  otvnerator.  It  is  supposed  that  no  one 
of  the  points  iti)  • .  -  Owis  one  of  the  pointoniw-fm-V  wh^/(f}>"<e. 
Tbeiunctipn  4(s)  ^am<]in(%entofunctionof  swiththeperiodsw,  w', 
becoming  infimte  (and,  having  singularities)  only  when  (i)  f — qo  or 
j[3)  one  of  the  factors  f-A^  is.  zero.  In  a  period  paraUelo^m 
includii^  s— o  the  first  arises  only  for  s«o;  since  for  f — w ,  ts  in 
a  finite  ratio  to  fi!^',  the  function  4(s)  for  f — w  is  not  infimte 
provided  the  coefficient  of  ^in  (f,l)«  is  not  zero;  '  thus  4(s}  is 
regular  about  i—o.  When  i'—A^—o,  that  is /(s)  — /(o,),  we  have 
$si  dea,+ttha+m'<a',  ^nd  no  other  values  of.  z,  m  and  m'  being 
integers;  suppose  the  unspecified  coefficients  in  the  numerator  so 
taken  that  the  numerator  vanished  to  the  first  order  in  each  of  the 
ffl  points  —Oil  —a^  . .  i  —ami  that  is,  if  ^(o.)  — and  tberef<»e 
^(-o^a-Bi,  sathat  v6  have  the  m  relations 

(A„i)«-B,(A^i)„_,-o:    '-■  ■ 
then  the  function  4(7)  will  only  have  the  m,  poles  at,     •  Om-  De- 
noting further  the  m  teroa  of  F(i]f  *>y  a/, . . .  0^'.  puttii^/Co*')  -  A<', 
^a.O'^B/,  suMWSf  the  coefficients  of  the  numerattx'  m  *(s)  to 
«trisfy  the  further  4»-i  concfitions 
•    .  (A*'.i),+B,'(V.iW*-o. 
lor  a, . . .  (ffl-i).   The  ratios  <A  the  am  coefKcient^  in  the 

numerator  of  *(s)  can  always  be  chosen  so  that  the  m+(m~i)  linear 
conditions  are  ul  satisfied.   Conuder  then  the  ratio^ 

FCs)/*Cr): 

it     a  doubly  periodic  function  with  no  singularity  other  tiian  the 
one  pole  Om  .   It  is  therefore  a  constant,  the  numerator  of  0(s} 
vanishing  spontaneously  in  Om'-   We  have 
F(s)-A*C£). 

Where  A  is  a  constant;  by  which  F£s)  is  expressed  rationally  in 
terms  df  /(s)  and  ^{z)^  as  was  desired- 

When  s=oisa  poleof  F(2),  say  of  order  r,  the  other  poles,  each  of 
the  first  order,  being  ai, . . .  Om,  similar  reasoning  can  be  applied  to 
a  function 

Whiere  h,  k  are  such  that  the  greater  of  2fc-2wi,  ak+y^tn  is  equal 
to  r;  the  case  where  some  of  the  poles  A], . . .  Om  are  multiple  is 
to  be  met  by  introducing  corresponding  multiple  factors  in  the  de- 
nominator and  taking  a  corresponding;  numerator.  We  give  a 
solution  of  the  general  problem  below,  of  a  different  ftx-m. 
One  important  api^ication  of  the  result  is  the  theorem  that  the 


fUnetions  fCs+fV,  which  are  such  doubly  pi^odic  fuactlonrof 

k  as  have  been  discussed,  can  each  be  expressed ,  so  far  as  they  depend 
on  X,  rationally  in  terms  otHs)  and  ^(s),  and  therefore,  so  far  as  they 
depend  on  sand  (,  rationally  in  temu  Gf/(s). /(f),  ^(s)  and  ^(t). 
It  can  in  fact  be  shown,  by  reasoning  analogous  to  that  given  above, 
that 

/(.+o+/(.)+/(o-j,[?g^]V 

This  shows  that  if  F(2)  be  any  ^ngle  valued  mont^enic  function 
which  is  doubly  periodic  and  of  meroroOTphic  character,  then 
F(i+t)  is  an  algebraic  ftinction  of  F(s]  and  F{t).  Conversely  any 
sinpcle  valued  moniMienlc  funcrion  of  meromorohic  cluracter,  F(s), 
which  is  such  that  FCs+O  is  an  algelvaic  function  of  F^s)  and  FO), 
can  be  shown  to  be  a  doubly  periodic  function,  or  a  function  obtained 
from  such  by  degeneration  (lu  virtue  of  speciial  relations  connecting 
the  fundamental  constants). 

The  f  unctioos/(f),  ^C*)  above  are  usually  denoted  by  *'(«) ; 
f  urdier  the  fundaraaatal  di^erential  equation  is  usually  written 

Cr«)'-4(¥»)*-gi?J«-gi, 
and  the  roots  of  the  cubic  on  the  right  are  denoted  by  «i,  et,  et; 
ttx  the  odd  function,  S's,  we  have,  for  the  congruent  arguments 
-Jwand  i«.  *'(i«)--S'f-iw)--«'(J«),  and  hence  «'(i«)-o; 

hence  we  can  ta^  «i"$[iw).i^-S(itfS-i«>>'),«>=°$(W)-  U  can 
then  be  proved  that  \%lx)-e^W(z+^w)-cil~iei--e,)  C£i-*i),  with 
similar  equations  for  the  other  half  periods.  Consider  more  particu- 
larly the  function  $(s)-«i;  like  $(s)  it  has  a  pole  of  the  second 
order  at  s-^o,  its  expansion  in  its  neighbourhood  being  of  the  form 
«^(i-<i«*+As*+-  :  ;  haying  no  other  pole,  it  has  therefore  either 
two  zeros,  or  a  double  zero  in  a  period  p^llelogram  (w,  u').  In  fact 
near  it;  zero  iw  its  expansion  is  Oi^4^)S'(iw)+K*~4w)^'(|w)+ 
. . .  ;  we  have  seen  that  Wik^'^o;  thus  it  Ims  a  zw)  M  the  second 
order  wherever  it  vanishes.  Thus  tt  appears  that  the  square  root 
[%(>)  —ei]*,  if  we  attach  a  definite  »gn  to  It  for  some  particular  value 
of  z,  is  a  sii^le  valued  function  of  s;  for  It  can  at  most  have  two 
valuesj  and  the  only  small  circuits  in  the  plane  which  could  Irad 
to  an  interchange  of  these  values  are  thos^  about  either  a  pole  or  a 
zero,  neither  at  which,  as  we  have  seen,  has  this  effect;  the  function 
is  therefore  sii^e  valued  for  any  circuit.  Denoting  the  function, 
for  a  moment,  by /i(z),  we  have  ii(s+«)-  ^/iCs)./iC«+«')"'  */i(2); 
It  can  be  seen  by  considerations  of  continuity  that  the  right  sign 
in  either  of  these  equations  does  not  vary  with  s;  not  both  these 
■  '        ■  *       •       .    '       ■     .         .  .  'thefirst 

z)  about 

_.    ,_        _  ,    __      __  an  odd 

function,  and  hence —  —/i(iw')>  which  is  not  zero  since 

Lfi(J«01'"'«»~*i>  so  that  we  have /i («+«')■ —/i(*);  an  equadon 
j[i(s+«)  — — /ifz)  would  then  gjve  fi(fi+a+m\)  f*M»),  and  bene* 


/ia«+J«0' 


ItC~i"~t*''),  of  which  the  latter 


would  rive  7i(i  while  l/i(l6>+|w')]'='«r^i.    We  thus 

infer  that  /i(t+w)-/i(«),  l/i(s+tO— /i(f), 
The  function  fi(%)  is  thus  doubly  periodic  with  the  periods  u  and 


+t"');  thU 
We  thus 

7i(«+«+w')"— /iW 


3w' ;  in  a  parallelogram  of  which  two  sides  are  w  and  aw'  it  hai 
poles  at  s—o.  w'^each  of  the  first  order,  and  zeros  of  the  first 
order,  at  s^itt-N/;   it  is  thus  a.douUy  periodic  function 

of  the  second  wicr  with  two  different  jpotes  of  Uie  fint  oirier  in  its 
parallelogram  (w,  au').  We  may  similarly  consider  the  function* 
/,(s)  -r«T»)-eil*./i(s)  -[^(rWJ* ;  they  rive 

/i(i+«')-/i»,  /i(e+«>-  -/i(s),  /t(s+«+«')-  -/.(«)■ 
Taking  u'»*(€r-et)i,  with  a  definite  detemtnation  of  the  constant 

«■)!,  it  is  usual,  taking  the  preliminary- signs  so  that  for 
each  of  ^i(s),  s/i(s),  sf*(s)  is  equal  to       to  put 

iP-C«r<i)/C<i-e.),  K-J«Cei-e;)j.  tK'-|«'(^,-«.)»: 
thus  sn(tt)  is  an  odd  doubly  periodic  function  of  the  second  order 
with  the  periods  4IC,  2iK,  having  poles  of  the  first  order  at  «»tK', 
«"«2K+*K',  and  zeros  of  the  first  order  at  a-o,  ««2K;  similarly 
cn{»),  dn  («)are  even  doubly  periodic  functions  whose  periods  can  be 
written  down,  and  8n'(w)+cn*(«)'«i,  i*8n*(tf)-4-dn*(ft)>*i;  if  ex 
8tt(tf)  we  at  oase  find,  from  the  relations  given  here,  that 

g-[(ne«)(iHW*»)l-i; 
if  we  put  «  — un  ^  we  have 

g-li-*«.in«*]-t. 

and  if  we  call  ^the  amplitude  of  u,  we  may  write^!«ain(«),  X">fin. 
am(«),  which  explains  the  origin  of  the  notation  sn(M).  Similarly 
cn(H)  is  an  abbreviation  of  cos.  am(«),  and  dn(«)  of  A  ara(«),  where 
A(^)  meant  (i-**  sin'  0)J.  The  addition  equation  for  each  of  the 
functions  j^(B),/t(i),/i(z)  is  very  simple,  being 

where /i'{s)  means  ^i(s)/ds,  which  is  equal  to-/s(s)./t(s),  and/*(s) 
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fUNCXION 


II;  this  mil  require 


fstaiU  [/(iO,F-'         nuiy  be  verified  directly- 
the  ngnt  aide  cA  the  equation,  that  dR/ds~Al 
the  use  of  the  differential  equakum 

and  in  iact  we  nna 

i^-B)^  i/w+/(oi -/^(«  W)  -    - 1)  log  i/c»>-/«i ; 

hence  it  will  follow  that  R  is  a  function  of  z+t,  and  R  is  at  once  seen 
to  reduce  to/(2)  when  /«»o.  From  this  the  addition  equation  for 
each  of  the  (unctions  sa(M),  cn(tt^,  dn(u)  can  be  deduced  at  once; 
H  8i,  Ci,  di,  8i,  ct,  dt  denote  respectively  sn(t(i),  cil(ui),  dn(lti},  in(H|)i 
cn(iii)t  dn(i^,  they  can  be  put  into  the  forms 

Bn(Mi  +ih)  -  (stctdi  +8jCidi)/D, 

cn(i*i-i-ttj)  — (ciCi-«iSididi)/D, 

dn(iti  +Ut}  -  (didr-A%i3iCiCi)/D, 
where  E>-i-Ji:*sJsI. 

The  introduction  of  the  function  fiCr)  is  equivalent  to  the  intro- 
duction of  the  (unction  w,  2t/)  constructed  from  the  periods 
«,  2m'  as  was  $(s)  from  «  and  u';  denotine  this  function  by  %(s) 
and  its  differential  coefficient  by  $'i(s),  we  have  in  (act 

«s  we  see  at  once  tnr  consideriiw  the  zeros  and  poles  and  the  limit  of 
s(i(s}  when  s — o.  In  terms  o(  the  function  $i(s)  the  original  (unction 
$(s)  is  expressed  by 

«(«)-¥,(«)+?p,(«+«')-?i<«'). 
as  a  consideration  of  the  poles  and  expansion  near  s  «  o  will  show. 

A  (unction  having  a,ar  for  periods,  with  poles  at  two  arbitrary 
points  a,  b  and  zeros  at  a',  b',  wh.ena'+b'=a-^b  save  for  an  expres- 
sion ma+m'v',  in  which  m,  m'  are  integers,  is  a  constant  multiple  o( 

!¥I«-ICa'+i')]-$[fl'-i(fl'+&')li  /l$[z-JCo+&)K?Io-i(a+«ll  : 
i(  the  expansion  of  this  (unction  near  s*>a  be 

the  expandon  near  s'*b  is 

-X(s-6)^+M+  2 
•-1 

as  we  see  by  remarlcing  that  i(  s'-ft=-(«-o)  the  function  has  the 
same  value  at  2  and  r ;  hence  the  differential  equation  satisfied 
by  the  (unction  is  eauly  calculated  in  terms  of  the  coefficients  in 
the  expansicMu. 

From  the  (unction  9(s)  we  can  obtain  another  function,  termed  the 
Zeta-f unction;  it  is  usually  denoted  by  r(s),  and  defined  by 

«"--.-/.'[ii-H*-^'Gi+5+»)' 

for  wbidi  as  before  we  have  equations 

fCs+w)-f(s)  +  aTii|.  f(s-H«')-fC»)+2»«l'. 
where  2v,  2n'  are  certain  constants,  which  in  this  case  do  not  both 
vanish,  since  else  {*(<)  would  be  a  doubly  periodic  (unction  with  only 
one  pi^  (Mf  the  first  order.   By  conadering  the  intisial 

round  the  perimeter  of  a  paralle1<«ram  of  sides  a,  containing 
s'o  in  its  interior,  we  find  iju'-rr^^i,  so  that  neither  of  ir,  ^ 
is  xero.  We  have        ■■-?(«).    From       by  means  of  the  equation 

•-^-"pir  N-i]-*- i -^•[H)«p(^A)]. 

we  determine  an  int^ral  (unction  aU),  termed  the  Signia-(unction, 
having  a  zero  6L  the  first  order  at  each  of  the  ptnnts  s—  Q;  it  can  be 
seen  to  sati8(y  the  equations 

2^  =  -exp  l2irt,Cs-l-|«)l.    2£5^-  -exp  [2«i,'(z-Hi«')l- 

By  means  o(  these  equations,  i(  ai-h(i3+  •  •  •  +a>, -o'i+«'i+  .  .  . 
■k-a'wu  it  is  readily  shown  that 

tf(g-o'i)(r(»-a'i)  ■  .  .«{%-a'm) 

ff(»-ai)ff(S-Oi)  . . .  ^t-Om) 

is  a  doubly  periodic  (unction  having  oi,  .  .  .  Om  as  its  simple  poles, 
and  a'l, .- .  .  a'^  as  its  simple  zeros.  Thus  the  (unction  vii^  has  the 
important  property  of  enabling  us  to  write  any  meromorphic  doubly 
pc^odic  (unction  as  a  product  of  factors  each  having  one  zero  in  the 
parallelogram  of  periods;  these  form  a  generalization  of  the  simple 
factors,  t-a,  which  have  the  same  utility  for  rational  (unctions  of  s. 
Wehavef(s)-ff'(s)/ffW. 

The  functions  r(»),  9iff)  may  be  used  to  write  any  meromorphic 
doubly  periodic  function  r  (s)  as  a  sum  of  terms  having  each  only  one 
pole;  for  if  in  the  expansion  of  F(z)  near  a  pole  s— a  the  terms  with 
negative  powers  of  s-tf  be 

AiO(-a)-*-|-A»Cs-o)-»-!- . .  .-l-A^i(s-a)-<'^>, 
then  the  difference 

F(z)-Air(s-a)-A,?S;3-a)-  ...+%f(-i)"^t'^'(«-a) 

will  not  be  infinite  at  s— a.  Adding  to  this  a  sum  of  (urther  terms 
of  the  same  (orm,  one  (or  each  ci  the  poles  in  a  parallelogram  of 


periods,  we. obtain,  warn  tbe-sum  of  the^rcstdoes  A  is,aero»-a  d^ly 
periodic  function  without  poles,  that  is,  a  constant;  this  gives  the 
expression  of  F(z)  referred  to.  The  indefinite  integral  /Fu)ds  can 
then  be  expressed  in  terras  of  z,  functions  ¥(x-a)  and  their  differential 
co^clents,  fwictiDns  ti*-a)  and  (unctiMis  lag  o{ii-a). 

§  15.  PotsTiiuU  PuncHons.  Conformal  RepresentaHdn  id 
General. — Consider  a  circle  of  radius  a  lying  within  the  region 
of  existence  of  a  single  valued  monogenic  function,  »+»,  of 
the  complex  variable  z,-'X+iy,  the  origin S"ao  being  theceotre 
ofthiachYJe.  ]is>Mf£(»^)Br(oos0+fsiD^)bea&uitenial point 
of  this  cvde  we  have 

where  U+*V  is  the  value  of  the  function  at  a  point  of  the  cir- 
cumference and  t^aE(J$) ;  this  is  the  same  as 


If  in  the  above  formula  we  replace  s  by  the  external  poipt 
(a*/r)£(t^)  the  corresponding  contour  intend  will  vanish,  so  that 
also 

hence  by  subtraction  we  have 

*"2»J  tf-|-f«-a<wcos(fi-*)'*' 
and  a  corresponding  formula  for  V  in  terms  of  V.  If  O  be  the 
centre  of  the  circle,  Q  be  the  interior  point  z,  P  the  point  aE(«9) 
of  the  circumference,  and  a  the  angle  which  QP  m^es  wiUi  OQ 
prodticed,  this  integral  is  at  once  found  to  be  the  same  as 

of  which  the  second  part  does  not  depend  upon  the  position  of  s, 
and  the  equivalence  of  the  integrals  holds  for  every  arc  of 
integration. 

Conversely,  let  U  be  any  continuous  real  function  on  the  circum- 
ference, Uo  being  the  value  of  it  at  a  point  Pq  of  die  circumference, 
and  describe  a  small  circle  with  centre  at  Pg  cutting  the  given  drcte  ih 
A  and  B,  so  that  for  all  points  P  of  the  arc  AP^B  we  have|U-U»|  <•, 
where  c  is  a  eiven  small  real  quantity.  Describe  a  further  ctnrle, 
centre  Pj,  within  the  former,  cutting  the  given  circle  in  A'  and  B', 
and  let  0  be  restricted  to  lie  in  the  small  space  bounded  by  the  arc 
A'PoB'  and  this  second  circle;  then  for  all  positions  of  P  upon  the 
greater  arc  AH  of  the  original  circle  QP*  is  greater  than  a  definite 
finite  quantity  which  is  not  xero,  say  QP*>Di.  Connder  now  iht 
integral  - 

which  we  evaluate  as  the  sum  of  two,  respectively  along  the  small  arc 
APgB  and  the  greater  arc  AB.    It  is  easy  to  verify  that,  for  the 

whole  circumference, 

Hence  we  can  write 

If  the  finite  angle  between  QA  and  QB  be  called  4  and  the  finite 
angle  AOB  be  called  8,  the  sum  of^thc  first  two  compmtento  is 
numerically  less  than 

I(  the  greatest  value  of  I  (U-Uq)  I  on  the  greater  arc  AB  be  called  H, 
the  last  component  is  numerically  less  than 

o(  which,  when  the  circle,  of  centre  Pg,  pasung  through  A'B'  is 
sufficiently  small,  the  factor  i^-r*  is  arbitrarily  small.  Thus  it 
appears  that  w'  is  a  (unction  of  the  position  of  Q  whose  limit,  when  Q. 
interior  to  the  original  circle,  approaches  inc^nitdy  near  to  P|,  w 
U».   From  the  form 


since  the  inclination  of  pP  to  a  fixed  direction  is,  when  Q  varies,  P 
remaining  fixed,  a  solution  of  the  differential  equation 


+ 


where  s,  -x+iy,  is  the  point  Q,  we  infer  diat     is  a  difftotntlable 
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function  Ratiffyii%  this  equation;  indeed,  wbm  r<a,  we  can  write 

±(v.  ^^^^ 


where 


-a,+aix+6iy-l-ai(«'-y)+26»*y+  •  ■  • . 


at' 


at- 


In  tlib  series  the  terms  of  order  n  are  sums,  with  real  coefficients, 
(tf  the  various  integral  polynomials  of  dimension  n  which  satioTy 
the  equatiiMi  t^tdi^-i-S^/S^;  the  aeries  ts^  thus  the  real  part  of 
a  power  series  la  s,  and  is  capable  of  differentiation  and  int^ration 
within  its  r^on  of  convergence. 

Conversely  we  may  suppose  a  function,  P,  defined  for  the  interior 
<rf  a  finite  region  R  of  the  plane  at  the  real  variables  x,  y,  capable 
of  exi^esaion  about  any  interior  point ««.  >  of  this  region  by  a  power 
aeries  in  x-Xo,  y-yv,  with  real  coeffidents,  these  various  series  oeing 
obtainable  from  one  of  them  by  continuation.  For  any  renon  K« 
intei^  to  the  region  specified,  the  radii  of  cxjnvereence  m  these 

Eower  series  iriU  then  have  a  lower  limit  greater  tnan  zero,  and 
ence  a  finite  number  of  these  power  series  suffice  to  specify  the 
function  for  all  points  interior  to  R*.  Each  of  these  series,  and 
therefore  the  function,  will  be  differentiable ;  suppose  that  at  all 
points  of  Ra  the  function  satisfies  the  equation 

we  then  call  it  a  monogemc  potential  function.  From  this,  save 
lor  an  additive  constant,  there  b  defined  anotlw  potential  function 
by  meaiis  trf  the  equation 

The  functiona  P,  Q,  bemg  given  by  a  finite  number  of  power  aeries, 
will  be  single  valued  m  R«,  and  P+*Q  viU  be  a  monogenic  functioR  of 
X  within  R^.  In  drawing  this  inference  it  Is  supposed  that  the  region 
It«  is  such  that  ev^  dosed  path  drawn  in  it  is  capable  of  bUng 
d^ormed  continnouBly  to  a  point  lyii^  within  R%  that  is,  is  simpfy 
€onnected. 

Suppose  in  paxticnlar,  e  bdi%  any  ptrint  interior  to  Re,  that  P 
approaches  continuonsly,  as  s  approaches  to  the  boundary  R, 
to  the  value  log  r,  where  r  is  the  distance  of  c  to  the  poin1»  of  the 
perimeter  of  R.  Then  the  function  of  t  expressed  by 

f-(f-0«5»(-P-^ 
win  be  devdopable  by  a  power  series  in  (s-<»)  about  eveiv  point  z« 
interior  to  R«,  and  wiu  vanish  at  e»<;;  while  on  the  bounfl&ry  of  R 
it  will  be  of  cmstant  modulus  unity.  Thus  if  it  be  plotted  upon  a 
plane  of  f  the  boundarv  of  R  will  become  a  circle  of  radius  unity 
with  centre  at  f^o,  this  latter  point  corresponding  to  <«■<:.  A 
dooed  path  witinn  Ro,  passii^  once  round  t^c,  will  lead  to  a  closed 

rtb  paadng  onoe  about  f  "O.  Thus  every  point  ct  the  interior  of 
wiu  giro  rise  to  one  pomt  of  the  interior  of  the  cude.  The  con- 
verse is  also  true,  but  is  more  difficult  to  prove;  in  fact,  the  differ- 
ential coefficient  dJ^fdz  does  not  vanish  for  any  point  interior  to  R. 
This  bdng  assumed,  we  obtain  a  conformal  representation  of  the 
interior  ca  the  region  R  upon  the  interior  of  a  drde,  in  which  the 
arbitrary  interior  point  c  of  R  corresponds  to  the  centre  of  the  circle, 
and,  by  utilizing  the  arbittary  constant  arising  in  determining  the 
function  Q,  an  arbitrary  p>oint  of  the  boundary  of  R  corresponds  to 
an  arbitrary  point  of  the  circumference  of  the  circle. 

There  thus  arises  the  problem  of  the  detenninatioo  of  a  real  mono- 
.genic  potential  function,  single  valued  and  finite  within  a  given 
arbitranr  region,  with  an  assigned  continuous  value  at  all  points 
of  the  Doundary  of  the  r^on.   When  the  region  is  circular  this 

problem  is  solved  by  the  integral  ^^Ud«-^y^Udfl  previously 

gi\%n.  When  the  r^on  is  bounded  by  the  outermost  portions 
of  the  drcumferences  of  two  overlapping  drdes,  it  can  hence  be 
proved  that  the  problem  also  has  a  solution ;  more  generally,  con- 
sider a  finite  simply  connected  re^n,  whose  boundary  we  suppose 
to  consist  of  a  sifupe  dosed  path  in  the  sense  previously  eimlained, 
ABCD;  jmning  A  to  C  by  two  non-intersecting  paths  AEC,  AFC 
lying  within  the  region,  so  that  the  original  re^on  mav  be  supposed 
to  be  generated  by  the  overlapping  regions  AeCD,  CFAB,  01  which 
the  common  part  is  AECF;  supposenow  the  problem  of  determining 
a  sincle  valued  finite  mont^mc  potential  function  for  the  region 
AECD  with  a  given  continuous  boundary  value  can  be  solved,  and 
also  the  same  problem  for  the  rcmon  CFAB ;  then  it  can  be  shown 
that  the  same  problem  can  be  solved  for  the  original  area.  Talcing 
indeed  the  values  assigned  for  the  original  perimeter  ABCD,  assume 
arbitrarily  values  for  the  path  AEC,  continuous  with  one  another 
and  with  the  values  at  A  and  C  then  determine  thepotentiat  function 
for  the  interior  of  AECD;  this  will  prescribe  values  for  the  path 
CFA  which  will  be  continuous  at  A  and  C  with  the  values  originally 


proposed  f<n-  ABC :  we  can  then  determine  a  function  for  the  interiw 
of  CFAB  with  the  boundary  values  so  prescribed.  This  in  its  turn 
will  give  values  for  the  path  AEC,  so  that  we  can  determine  a  new 
function  for  the  interior  of  AECD.  With  the  values  which  this 
assumes  along  CFA  we  can  then  again  determine  a  new  function  for 
the  interior  of  CFAB.  And  so  on.  It  can  be  shown  that  these 
functions,  so  alternately  determined,  have  a  limit  representing 
such  a  potential  function  as  is  desired  for  the  interior  of  the  orif^nu 
region  ABCD.  There  cannot  be  two  functions  with  the  given 
perimeter  values,  since  their  difference  would  be  a  mon^;enic 
potential  function  with  boundary  value  zero,  which  can  mmy  be 
shown  to  be  everywhere  zero.  At  least  two  other  methods  have 
been  proposed  for  the  solution  of  the  same  problem. 

A  particular  case  of  the  proUem  is  that  of  the  conformal  repre- 
sentation tS  the  interior  of  a  closed  polygon  upon  the  upper  naif 
of  the  plane  of  a  complex  variable  /.  It  can  be  shown  without  much 
difficulty  that  if  a,  ft,  c, ...  be  real  values  of  t,  and  a,  A  y, ...  be  it 
real  numbers,  whose  sum  is  n-2,  the  integral 

s-/(/-o)— 

as  t  describes  the  real  axis,  describes  in  the  plane  of  s  a  polygon  of  n 

sides  with  internal  angles  equal  to  ar,  /3r,  ,  and,  a  proper  sign 

being  given  to  the  integral,  points  of  the  upper  half  oi  the  plane  of  I 
give  rise  to  interior  points  of  the  polygon.  Herein  the  points  a,b, . . . 
of  the  real  axis  give  rise  to  the  comers  oi  the  polygon ;  the  condition 
n-3  ensures  merely  that  the  pdnt  (—oo  does  not  correspond 
to  a  comer;  if  this  condition  be  not  regarded,  an  addirional  conw 
and  side  is  introduced  in  the  pdygon.  Conversely  it  can  be  shown 
that  the  conformal  representation  a  polygon  upon  the  half  plane 
can  be  effected  in  this  way;  for  a  polygon  of  given  position  of  more 
than  three  sides  it  is  necessary  for  this  to  determine  the  portions 
<A.  all  but  three  of  a,  fr,  e, . . .  ;  three  of  them  may  always  be  supposed 
to  beat  aiMtrary  potitions,  such  as  <~o,  t^i,  f'-«o. 

As  an  illustration  oonuder  in  the  ftene  of  s,  "x-^-iy,  the  portion 
of  the  imaginary^  axis  from  the  orq;io  to  ui,  where  k  is  poutive 
and  less  than  unity;  let  C  be  this  point  tA;  let  BA  be  of  length 
unity  along  the  positive  real  axis,  B  being  the  origin  and  A  the 
point  s— I ;  let  DE  be  <^  length  unity  along  the  negative  real  axis, 
D  bdiw  also  the  origin  and  £  the  point  z"-i;  let  £FA  be  a 
semidr^e  of  radius  unity,  F  beii^  the  pcnnt  If  we  put 

f -[(*»-|-J^)/(i+AV)ll,  with  f"!  when  i-i,  the  function  is  Mi^le 

valued  within  the  aemidrcle,  in  the  plane  of  s,  which  is  slit  along  the 
imaginary  axis  from  the  origin  to  s»(A;  if  we  plot  the  value  of  f 
upon  another  plane,  as  s  docribes  the  continuous  curve  ABCDE, 
f  will  describe  the  real  axis  from  f  - 1  to  f — -i,  the  point  C  giving 
{'•-o,  and  the  points  B,  D  giving  the  points  f  Near  e— o 

the  expansion  of  f  is  f-A-s«i^+...,  or  f+A— .  .j 

in  either  case  an  increase  of  ^  in  the  phase  of  s  gives  an  increase 
of  «■  in  the  phase  of  f- A  or  t-i-A.    Near     tfc  the  expansion  of  f  is 

I-»C8-tft)*l2fA/(i •  -1  and  an  increase  d^rxn  the  phase  of 
s-tff  also  leads  to  an  increase  of  r  in  the  phase  of  f.  Then  as  s 
describes  the  semicircle  EFA,  {  also  describes  a  semtdrde  of  radius 
unity,  the  point  s— •  becoming  f  — ».  There  is  thus  a  conformal 
representation  of  the  interior  of  the  slit  setnidrcle  in  the  s-plane, 
upon  the  interior  of  the  whole  semicircle  in  the  f-plane,  the  function 

s-l({*-A»)/Ci-AV)]' 
being  uogle  valued  in  the  latter  semicircle.    By  means  of  a  trans- 
formation /■■(f+i)V(f-i)'.  the  semicirde  in  the  plane  of  f  can 
further  be  conformably  represented  upon  the  upper  half  of  the  whde 
plane  of  (. 

As  another  illustration  we  may  take  ^e  conftwrnal  representation 
of  an  equilateral  triangle  upon  a  half  plane.  Taking  the  el^itic 
function¥(»)  forwhichlJ'»(tt)  -4  ?*C«)-4.  so  that,  with  «-exp  (fit^, 
we  have  ei"i,ei— c  the  half  periods  may  be  taken  to  be 

drawing  the  equilateral  trianele  whose  vertices  are  0,  of  argument  O, 
A  of  ar^ment  w,  and  B  of  arpiment  and  the  equi- 

lateral triangle  whose  angular  points  are  O,  B  and  C,  of  argument  u', 
let  E,  of  argument  i(aw-f «').  and  D,  of  argument  J(w+2«'),  be  the 
centroids  of  these  triangles  respectivdy,  and  let  BE,  OE,  AE  cut 
OA,  AB.  BO  in  K,  L,  H  respectively,  and  BD,  OD,  CD  cut  OC,  BC, 
OB  in  F,  G,  H  respectively;  then  if  «-t-Hw(  be  any  point  of  the 
interior  of  the  triangle  OEH  and  r«cHo«ic({-<i|}  be  anv  point  of  the 
interior  of  the  triangle  OHD,  the  points  respectively  of  the  ten 
triangles  OEK,  EKA.  EAL.  ELB,  EBH,  DHB,  DBG,  DOC,  DCF, 
DFO  are  at  once  seen  to  be  given  by  a+tu,  a-Ai, 
w-f-w'-f,  w-|-*i>'-«,  »-}-&>' -l-«,  u'-eu,  m'-I-A, Further,  when 
u  is  real,  since  the  term  -  2(u-fm«+«'A>)~',  which  is  the  con- 
jugate complex  of  -2(u-(-ffiw+m'cw)~*,  arises  in  the  infinite  sum 
a^db  expresses  namely   as  -2(,u+iua+it'w)~*,  where 

M-'m-m',  ii'^-m,  it  follows  that  ^'(u)  is  real;  m  a  similar 
way  we  prove  that  $'(u)  is  pure  imaginary  when  u  is  pure  imaginary, 
and  that  $'(«)  -$'(e«j-S^[^,  as  also  that  for  v-cw«.  ^'(v)  is  the 
conjugate  complex  m  $'(«).    Hence  it  follows  that  the  variable 
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takes  each  real  value  once  as  u  passes  alon^  the  perimeter  of  the 
triangle  ODE,  being  as  can  be  shown  respectively  co ,  i ,  o,  —  I  at  O, 
D,  H,  E,  and  takes  every  complex  value  of  imaginary  put  pouttve 
once  in  the  interior  of  this  triangle.   This  leads  to 

in  accordance  with  the  general  theory. 

It  can  be  deduced  that  r=^  represents  the  triangle  ODH  on  the 

upper  half  plane  of  r,  and  ^"(1"^)'  repreaenta  nmOariy  the 
triangle  OBD. 

§  i6.  Multiple  valued  Functions.  Algebraic  Functions. — The 
explanations  and  definitions  of  a  monogenic  function  hitherto 
given  have  been  framed  for  the  most  part  with  a  view  to  single 
valued  functions.  But  starting  from  a  power  series,  say  in 
s— c,  which  represents  a  single  value  at  all  points  of  its  drde 
of  couver^nce,  sui^}ose  that,  by  means  of  a  derived  series  in 
s— c/  where  ^  is  interior  to  the  circle  convergence,  we  can 
continue  the  function  beyond  this,  and  then  by  means  of  a  series 
derived  from  the  first  derived  series  we  can  make  a  further 
continuation,  and  so  on;  it  may  wdl  be  that  when,  after  a 
closed  circuit,  we  again  consider  points  in  the  first  drde  of 
convergence,  the  value  represented  may  not  agree  with  the 
original  value.  One  example  is  the  case  x^,  for  which  two  values 
exist  for  any  value  of  z;  another  is  the  generalized  logarithm 
X(2),  for  which  there  is  an  infinite  number  of  values.  In  such 
cases,  as  before,  the  region  of  existence  of  the  function  consists 
of  all  points  which  can  be  nached  by  such  continuations  with 
power  series,  and  the  singular  points,  which  are  the  limiting 
points  of  Uie  point-aggr^te  constituting  the  region  of  existence, 
are  those  points  in  whose  neighbourhood  the  radii  of  convergence 
of  derived  aenes  have  zero  for  limit.  In  this  description  the 
point  00  does  not  occupy  an  exceptional  position,  a  power 
series  in  s— c  being  transformed  to  a  series  in  i/«  when  s  is  near 
enough  to  c  by  means  of  s— c=e(i— C8~*)[i— (i— and  a 
series  in  i/x  to  a  series  in  s—Cj  when  s  is  near  enough  to  c,  by 

m«.n»ofi-i(.+'-i-')". 

The  commonest  case  of  the  occurrence  of  multifiJe  valued  functions 
is  that  in  whidi  the  function  j  satisfies  an  a^brak  equation /($rS)  => 
p9S^+PiS^-\- . . .  +^.-o,  wher^  p*,  pi, ...  ^  are  integral  poly- 
nomials in  t.  Assuming/^f,x)  incapable  of  being  written  as  a  product 
of  polynomials  rational  tn  s  and  s,  and  excepting  values  <rf  z  f or 
which  the  polynomial  coefficient  of  j*  vanishes,  as  also  the  values 
of  s  for  which  beside /(5,2)-o  we  have  also  df(5^)/dj">o,  and  also 
in  general  the  point  s ,  the  rooU  of  this  equation  about  any  point 
s-e  are  ^ven  by  n  power  series  in  s— c.  About  a  finite  point  s—c 
for  which  the  equation  d/(5,s)/d« — o  is  satisfied  by  one  or  more  of  the 
roots  s  ^  fis^  "O,  the  n  roots  break  up  into  a  certain  number  of 
cycles,  the  r  roots  of  a  cycle  being  given  by  a  set  of  power  series  in 
a  radical  (x—cYl',  these  series  of  tne  cycle  being  obtainable  from 
one  another  by  replacing  {z—cYI'  by  «(!(— c)'^,  where  w,  equal  to 
exp  (2*»fc/r),  is  one  of  the  rth  roots  of  unity.  Putting  then  «— 
we  may  say  that  the  r  roots  (A  a  cycle  are  pven  by  a  sin|^  power 
aeries  in  f,  an  increase  of  3r  in  the  phase  off  giving  an  increase  of 
2-Kf  in  the  phase  dz  —  c.  This  single  series  in  t,  giving  the  values  of 
s  beloi^ng  to  one  cycle  in  the  neighbourhood  of  t^c  wbra  the  [>hase 
of  z~c  varies  through  2rr,  is  to  be  looked  upon  as  defining  a  single 
^lace  among  the  aggregate  of  values  of  s  and  s  which  satisfy /(j,s)  "O  ; 
two  such  places  may  be  at  the  same  poitU  (s=c,  s^d)  without 
coinciding,  the  corresponding  power  series  for  the  n^hbouring 
points  being  different.  Thus  for  an  ordinary  value  of  t,  t^c,  there 
are  n  places  for  which  the  neighbouring  values  of  s  are  given  by  n 
power  series  in  «— c;  for  a  value  of  z  for  which  dfis,s)lds''0  there 
are  less  than  n  places.  Similar  remarks  hold  for  the  neighbourhood 
of  s = »  ;  there  may  be  n  places  whose  neighbourhood  is  given  by  n 
power  series  in  2~*  or  fewer,  one  of  these  being  associated  with  a 
series  in  /,  where  /■=  (r^)*^;  the  sum  of  the  values  of  r  which  thus 
arise  is  always  n.  In  general,  then,  we  may  say,  with  t  of  one  of 
the  forms  {z—c),  (s— c)*/',  z-\  that  the  ndghbourhood  of 

any  place  {c,d)  lor  which  f(,c,d)  —  O  is  given  by  a  pwr  of  expresdons 
i-e+P(0,  s^d+Qit),  where  PCO  is  a  (particular  case  of  a)  power 
series  vanishing  for  t=o,  and  QC*)  is  a  power  series  vanishing  for 
t=o,  and  t  vanishes  at  {c,d)i  the  expression  z—c  being  replaced  by 
when  c  is  infinite,  and  similarly  the  expression  s  — a  by  J~*  when 
d  is  infinite.  The  last  case  arises  when  we  consider  the  finite  values 
of  8  for  which  the  pcdynomial  coefficient  of  vanishes.  Of  such  a 
pair  of  expresdons  we  may  obtain  a  continuation  by  writing  t=h+ 
Xjr+Xir'-f-  .  •  .,  where  t  is  a  new  variable  and  Xi  is  not  zero; 
in  particular  for  an  ordinary  finite  place  this  equation  simply  becomes 
/■■Jo+T.  It  can  be  shown  that  all  the  pairs  of  power  series  s  — c-H 
P(0,  J  =  d4-Q(0  which  are  necessary  to  represent  all  pairs  of  values 
of  s,  X  satisfying  the  equation  /(s,z)  "O  can  be  obtained  from  one 


of  them  by  this  process  of  continuation,  a  fact  which  we  express  by 
saying  that  the  equation  f(s^)  =o  defines  a  monogenic  algebratc 
construct.  With  less  accuracy  we  may  say  that  an  irreducible 
algebraic  equation /(5,s)  »o  determines  a  single  monogenic  function 
s  of  *. 

Any  rational  function  of  sand  where /(^,s)«o,  may  beconsidered 
in  the  neighbourhood  of  any  place  (cm  by  substituting  thoidn 
s-c+PCO.  ^=d+QCO;  the  result  is  necessanly  of  the  form  ("HW, 
where  H(0  is  a  power  series  in  t  not  vanishing;  for  /=o  and  m  is  an 
integer.  If  this  integer  is  positive,  the  function  is  said  to  vanish 
to  order  m  at  the  place ;  if  this  integer  is  n^ative,  =  — the  function 
is  infinite  to  order  ft  at  the  place.  More  generally,  if  A  be  an 
arbitrary  constant,  and,  near  ic4),  R(j,i)— A  is  erf  the  form  /"HO), 
where  m  is  poutive,  we  say  that  k.(^,z)  becomes  m  times  equal  to  A 
at  the  place;  if  K(s,z)  is  infinite  of  order  n  at  the  place,  so  also  is 
R(j,s)— A.  It  can  be  shown  that  the  sum  of  the  values  of  m  at  alt 
the  places,  including  the  places  a=-w  ,  where  R(j,z)  vanishes,  which 
we  call  the  number  zeros  of  Kis,z)  on  the  algebraic  construct,  is 
finite,  and  equal  to  the  sum  of  the  values  of  m  where  R  (s,z)  is  infinite, 
and  more  generally  equal  to  the  sum  of  the  values  of  m  where 
Rf5,8)=A;  this  we  ewress  by  saying  that  a  rational  function 
R{s,z)  takes  any  value  (includiiv  °°}  the  same  number  of  times  on 
the  algebraic  construct;  this  number  is  called  the  order  of  the 
rational  function. 

That  the  total  number  of  zeros  of  R  (s,z)  is  finite  is  at  once  obvious, 
these  values  being  obtainable  by  rational  elimination  of  s  between 
/(j.r)  «o,  R(s,s)  =0.  That  the  number  is  equal  to  the  total  number 
of  infinities  is  best  deduced  by  means  of  a  theorem  which  is  also  all 
more  general  utility.  Let  R(f,e)  be  any  rational  function  of  s,  s, 
wUch  are  connected  by/<j,z)=o;  about  any  place  (c^i)  for  which 
s->£+F(<)i  3^d-^Q(t),  expaLnd  the  product 

in  powers  of  (  and  pick  out  the  coefficient  of  There  is  only  a 
fimte  number  tA  {daces  of  this  kind.  The  theorem  is  that  the  sum 
of  these  coeffideiits  trf  t~'  is  zero.   This  we  e:qMe8s  by 

The  theorem  holds  for  the  case  n  —  i,  that  is,  for  rational  functions 
of  one  variable  z;  in  that  case,  about  any  finite  point  we  have 
z-c  — and  about  we  have  z~'">i,  and  therefore  dz}di^-t*; 

in  tliat  case,  then,  the  theorem  is  that  in  any  rational  function  <^  g, 

the  sum  SAi  of  the  sum  of  the  residues  at  the  finite  poles  is  equal 
to  the  coefficient  of  i/s  in  the  expansion,  in  ascending  powers  of  i/s, 
about  z'Bto  •  an  obvious  result.  In  general,  if  for  a  finite  place 
of  the  a^ebrsuc  construct  associated  with  f(s^)  "O,  whose  ne^hbour- 
hood  is  given  by  z^c-{-^,S''d+Qit),  there  be  a  coeffident  of  /~>  in 
R{s^)dzfdtf  this  will  be  r  times  the  coefficient  of  in  R(5,z)  or 
R[d+Q(0,  namely  will  be  the  coeffident  of     in  the  sum  <rf 

the  r  senes  obtain^)le  from  R[(f+Q(Ot  c+f]  by  replaciiu  t  by  at, 
where  w  is  an  rth  root  of  unity;  thus  the  sum  of  the  coemdents  of 
t~^  in  R(£,z)ils/<ttforaU  the  pl«:es  which  arise  fors^cand  the  corre- 
sponding values  of  is  equal  to  the  coefficient  of  (t— c)"^  in  R(^i,z)-j- 
R(^t<z)+  .  .  .  +R(ii»s),  where  Si,  .  .  .  s»  are  the  n  values  of  j  for  a 
value  of  s  near  to  z«=c;  this  latter  sum  2:R(«i,  s)  is,  however,  a 
ratiomU  function  of  2  only.  Similariy,  near  s^oo,  for  a  place  given 
by  i-» -r,  J«d+QCO.  or  r-> -QJ').  the  coefficient  ctf^iaRisMzldt 
is  equal  to  — f  times  the  coefiiaent  of  T  in  K[d+Qif),  r^],  tnat  is 
equal  to  the  negative  coeffident  of  in  the  sum  of  the  r  series 
R]<2+Q(wO>  so  that,  as  before,  the  sum  of  the  coefficients  of 
f*'  in  R(s,z)dzldt  at  the  various  places  which  arise  for  i->oo  is  equal 
to  the  negative  coefficient  of  in  the  same  rational  function  of  z, 
2)  R  f ,  z) .  Thus,  from  the  correspondit^  theorem  for  rational  functions 
of  one  variable,  the  general  theorem  now  being  proved  is  seen  to 
follow. 

Apply  this  theorem  now  to  the  rational  function  of  s  and  s, 
I  dRtJ.z). 

at  a  zero  of  R(i,s)  near  which  Ris,z)  =>f*H(0,  we  have 

where  X  denotes  the  generalized  logarithmic  function,  that  is  equal 
to  mt~^+  power  series  in  t; 

similariy  at  a  place  for  which  R(5,z) -r^KCf);  the  theorem 
r    1     dR(j,z)  dal 

thus  gives  2ffl  or,  in  words,  the  total  number  of  zeros  of  R(s,  i) 
on  the  algebraic  construct  is  equal  to  the  total  number  of  its  poles. 
The  same  is  therefore  true  of  the  function  R(j,  z)  —  A,  where  A  is  an 
arbitrary  constant;  thus  the  number  in  question,  being  equal  to  the 
number  of  poles  of  R(5,z)— A,  is  equal  also  to  the  Dumbv  of  times 
that  R(5,s)->A  on  the  algebraic  construct. 
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We  have  seen  above  that  all  single  valued  doubly  periodic  mero- 
morphk  functions,  with  the  same  periods,  are  rational  function*  of 
two  variables  s.cconnected  by  aa  equation  of  the  form  ^>"4s*+ 
Ax+B.  Taking  account  of  the  relation  connectiiv:  these  variableiB  J,  s 
with  the  argument  of  the  doubly  periodic  functions  (which  was  above 
denoted  by  s),  it  can  then  easily  be  aeen  that  the  theorem  now  proved 
is  a  generalization  of  the  theor»n  proved  previously  establishing  for 
a  doubly  periodic  function  a  definite  order.  There  exists  a  general- 
ization of  another  theorem  also  proved  above  for  doubly  periodic 
functions,  namely,  that  the  sum  of  the  values  <A  the  argument  in  one 
parallek^ram  of  periods  for  which  a  doubly  periodic  function  takes 
a  given  lolue  is  independent  of  that  value;  this  generalization, 
known  as  Abd's  Thewem,  la  given  S  17  below. 

§  17.  Integrals  of  Algebraic  Functions. — In  treatises  on  Integral 
Calculus  it  is  proved  that  if  R(z)  denote  any  rational  function, 
an  Indefinite  integral  /K(z)dt  can  be  evaluated  in  terms  of 
rational  and  logarithmic  functions,  including  the  inverse  trigono- 
metrical fimctions.  In  generalization  of  this  it  was  long  ago 
disooveied  that  ii  f^^a^+la+c  and  K(s,t)  be  any  rational 
function  a£s,s  any  integral  /  R(«^)  dk  can  be  evaluated  in  terms 
of  rational  functions  of  s  and  logarithms  oS.  such  functions; 
the  amplest  case  is  fs"^  or  /((rf-i-fe+c)~*d!s.  More  generally 
i^  /(^>  s)  —  o  be  such  a  relation  connecting  Sf  t  that  when  0  is  an 
appropriate  rational  function  of  s  and  z  both  s  and  z  are  rationally 
expressible,  in  virtue  of  o  in  tenns  of  0,  the  integral 

/R(*,«)(fa  is  reducible  to  a  form  fHie)de,  where  H(fl)  is  rational 
in  0,  and  can  therefore  also  be  evaluated  by  rational  functions 
and  logarithms  of  rational  functions  of  s  and  s.  It  was  natural 
to  inquire  whether  a  similar  theorem  h<^ds  for  integrals 
fR(s,t)A  whoein  ^  is  a  cubic  pol}^omial  in  x.  The  answer  is 
in  tibe  negative.   For  instance,  no  one  of  the  three  integrals 

can  be  expressed  by  rational  and  logarithms  of  rational  functions 
of  s  and  s;  but  it  can  be  shown  that  every  integraiyR(f,s)ds 
can  be  expressed  by  means  of  integrals  of  these  three  types 
together  with  rational  and  logarithms  of  rational  functions  of 
s  and  s  (see  below  under  {  so,  Elliptie  Integrals).  A  similar 
theorem  is  true  -when  ^^quartic  polynomial  in  s;  in  fact  when 
j«»AC«-o)(»-»(s-c)(«-(i),  putting  y-sCs-o)"*,  x=(s-fl)-', 
we  obtain  ^= cubic  polynomial  in  x.  Much  less  is  the  theorem 
true  when  the  fimdamental  relation  /(*,»)  =0  is  of  more  general 
type.  There  exists  then,  however,  a  very  general  theorem, 
known  as  Abd's  Theorem,  which  may  be  enunciated  as  follows: 
Beside  the  rational  function  R(5,  2)  occurring  in  the  integral 
/R(5,z)(2s,  consider  another  rational  function  H(5,t) ;  let 
(oi),  .j. .  (O  denote  the  places  of  the  construct  associated 
with  the  fundunental  equation  fis,t)»o,  for  which  H(<,s)  is 
equal  to  one  value  A,  each  taken  with  its  proper  multiplicity, 
and  let  (61),  (*»)  denote  the  places  for  which H(^s)-B, 
where  B  is  another  value;  then  the  sum  of  the  m  integrals 

J^^*}^  K{St  t)dtiA  equal  to  the  sum  <rf_the  coefficients  of     in  the 

expansions  of  the  function 

where  X  denotes  the  generalized  logarithmic  function,  at  the 
various  places  where  the  expansion  of  R(s,M)dt{dt  contains 
negative  powers  of  t.  This  fact  may  be  obtained  at  once  from 
the  equation 

wherein  ^  is  a  constant.    (For  illustrations  see  below,  under 
{  20,  Elliptic  Integrals.) 
S  18.  Indeterminaieness  of  Algebraic  Inteff'ais. — The  theorem 

that  the  integralj'^(x)ds  is  independent  of  the  path  from  a  to 

s,  holds  only  on  the  hypothesis  that  any  two  such  paths  are 
equivalent,  that  is,  taken  together  from  the  complete  boundary 
of  a  region  of  the  plane  within  which  /(s)  is  finite  and  single 
valued,  besides  being  differentiable.  Suppose  that  these  con- 
ditions fail  only  at  a  finite  number  of  isolated  points  in  the  finite 
part  of  the  plane.  Then  any  path  from  a  to  2  Is  equivalent, 
in  the  sense  explained,  to  any  other  path  together  with  closed 


paths  beginning  and  ending  at  the  aibitrary  point  a  each  endbsing 
one  or  more  of  the  exceptional  points,  these  closed  paths  being 
chosen,  when  f(z)  is  not  a  single  valued  function,  so  that  the  final 
value  of  /(z)  at  a  is  equal  to  its  initial  value.  It  is  necessary  for 
the  statonent  that  this  condition  may  be  capable  of  being 
satisfied. 

For  instance,  the  int^ral     g~^ds  is  liable  to  an  additive  indeter- 

minateness  equal  to  the  value  obtained  by  a  closed  path  about  s«o, 

which  is  equal  to        ifweput«»^         astd  ronwder  s  as  a 

function  of  ti,  then  we  must  regard  this  function  as  unaffected  by 
the  addition  of  2W  to  its  argument  w;  we  know  in  fact  that 
s«exp  («)  and  is  a  ungle  valued  function  of  u,  mth  the  period  3ts. 

Or  again  the  integral  J^(i  +^~^  is  Uable  to  an  additive  indeter- 

minateness  equal  to  the  value  obtained  by  a  dosed  path  about 

either  of  the  points  s— *fl:  thus  if  we  put  11    J^'(i +'}''^t  the 

function  s  of  s  is  periodic  mth  period  r,  this  beiiq;  the  function 

tan  («).  Next  we  take  the  integral (i-^/-Wi,  agreeing  thai 

the  upper  and  lower  Umits  refer  not  only  to  definite  values  of  s,  but 
to  definite  values  of  s  each  associated  with  a  definite  determination 
of  the  sign  of  the  associated  radical  (i-^)~l.  We  suppose  l-|-s, 
i-s  each  to  have  phase  sero  for  s— 0:  then  a  ni^le  closed  circuit 
of  s—i  will  lead  bock  to  s-o  with  the  additive 

indeterminatene^  of  the  inte^;ral,  obtained  by  a  closed  path  which 
restores  the  initial  value  of  the  subject  of  integration,  ma^  be 
obtained  by  a  closed  circuit  containing  both  the  points  i  in  its 
interior;  this  gives,  since  the  int^ral  taken  about  a  vanishii^ 
circle  whose  centre  is  either  of  the  points  has  ultimately 

the  value  zero,  the  sum 

where,  in  each  case,  is  real  and  positive;  that  h,  it  sjvea 

J-^  ds 

or  9r.  Thus  the  additive  indeterminatmess  of  die  intMral  Is  of  tlie 
form  ikw,  where  is  an  integer,  and  the  function  s  01  «,  which  is 
tan  («),  has  3s-  for  period.  Taire  now  the  case 

"  j(s*)  Vl(«-o)(«-i)<«-c)(s-d)l' 

adopting  a  definite  determination  for  the  phase  of  each  of  the 
factors  z-a.^  »-b,  j-c,  s-d  at  the  arbitrary  pomt  ^  and  supposing 
the  upper  Umit  to  refer,  not  only  to  a  definite  value  <^  z,  but  also 
to  a  dennite  determination  of  the  radical  under  the  eiga  int^ration. 
From  Zo  describe  a  closed  loop  about  the  point  s~a,  consisting, 
suppose,  of  a  straight  path  from  sp  to  a,  followed  by  a  vanishing 
circle  whose  centre  is  at  a,  completed  by  the  straight  path  from  a 
to  to.  Let  similar  loops  be  imagined  for  each  of  the  points  b,  c,  d, 
no  two  of  these  having  a  ^nt  in  common.  Let  A  denote  the  value 
obtained  by  the  poutive  circuit  of  the  first  loop;  tUs  will  be  in  fact 
equal  to  twice  the  integral  talran  from  ft  along  the  straight  path 
to  a;  for  the  contribution  due  to  the  vanishing  drde  is  uhimately 
zero,  and  the  effect  of  the  circuit  of  this  circle  is  to  change  the  sign 
of  the  subject  of  integration.  After  the  circuit  about  a,  we  arrive 
back  at  sd  with  the  subject  of  integration  changed  in  sign;  let 
B.  C,  D  denote  the  values  of  the  int^^ral  talnn  the  loops  en- 
doaog  re^ectivety  b,  c  and  d  when  in  eadi  case  the  initial  deter- 
mination of  the  subject  of  integration  is  that  adopted  in  calculating 
A.  !f  then  we  take  a  circuit  from  so  enclosing  both  a  and  b  but 
not  either  c  or  d,  the  value  obtained  will  be  A-B,  and  on  returning 
to  So  the  subject  of  integration  will  have  its  initial  value.  It  appears 
thus  that  the  int^ral  is  subject  to  an  additive  indeterminateness 
equal  to  any  one  of  the  six  differences  such  as  A-B.  Of  these 
there  are  only  two  linearly  independent;  for  cleariy  only  A-B, 
A-C,  A-D  are  lineariy  independent,  and  in  fact,  as  we  see  by 
taking  a  dosed  circuit  enclosing  all  of  a,  ft,  c,  d,  we  have  A-B-f 
C-D  «o;  for  th^  is  no  other  point  in  the  plane  beside  a,  6,  c,  d 
about  which  the  subject  of  integration  suffers  a  change  of  s^,  and  a 
circuit  enclosing  all  of  a,  b,  c,  d  may  by  putting  s  « i/j;  be  reduced  to  a 
circuit  about  {"^o  about  which  the  value  of  the  integral  is  zero. 
The  general  value  of  the  integral  for  any  position  z  and  the  assod- 
ated  «gn  of  the  radical,  when  we  start  with  a  definite  determination 
of  the  subject  of  integration,  is  thus  seen  to  be  of  the  form 
ii*-t-M(A-B}-fn(A-C),  where  m  and  n  are  int^ers.  The  value 
A-B  b  independent  en  the  pontion  of  to,  being  obtainable  by  a  single 
closedpKMitivedrcuitaboutaand&only ;  it  is  thus  equal  to  twice  the 
integral  taken  once  from  a  to  b,  with  a  proper  initial  determination 
of  the  radical  under  the  sign  of  integration.  Similar  remarks  to  the 
above  apply  to  any  integial  /  H(s)ds,  in  which  H(z)  is  an  algebraic 
function  of  s;  in  any  such  case  H(s)  is  a  rational  function  of  z  and  a 
quantity  s  connected  therewith  l^  an  irredudble  rational  algebr^ 
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equatkm  /(«,  c)  »  a  Such  an  integnl  JK^  s)d»  is  called  an  Abelian 
Integral. 

(  19.  Reversion  of  an  Algebraic  Integral. — In  a  limited  number  of 

.  cases  the  equation  u  J*^H  it)dz,  in  which  H  (z)  is  an  algebraic  function 

;  of  £,  defines  <  as  a  single  valued  function  of  u.  Several  cases  of  this 
have  been  mentioned  in  the  previous  section;  from  what  was 
previously  proved  under  f  14,  DoMy  Period  Fimdionst  it  appears 
that  it  is  necxasary  for  this  that  the  integral  should  have  at  most 
two  linearly  indepoident  additive  constants  of  indeCerminateness; 
for  instance,  for  an  integral 

(fi'h)  (s-«)  (s-/)H*(». 

there  are  three  such  constants,  of  the  form  A— Bj  A— C,  A— D, 
which  are  not  connected  by  any  linear  equation  with  intt^^^  co- 
efficients, and  s  is  not  a  single  valued  function  (rf  u. 

S  so.  EUipHc  lHtegrals.~~-An  integral  of  the  form  /R(s,«)dk, 
wbem  s  denotes  the  square  root  of  a  quartic  pdynomial  in  t, 
which  may  reduce  to  a  cubic  pcdynomial,  and  R  doiotes  a 
rational  function  of  8  and    is  called  an  elliptic  inU^tU. 

To  each  value  of  z  belong  two  values  of  s,  of  opposite  ugn;  start- 
ing, for  some  particular  value  of  t,  with  a  definite  one  of  these  two 
values,  the  sign  to  be  attached  to  s  for  any  other  value  of  2  will  be 
determined  by  the  path  of  integration  for  a.  When  z  is  in  the  neigh- 
bourhood of  any  finite  value  Sa  for  which  the  radical  s  is  not  zero, 
if  we  put  s~So^t,  we  can  find  £6"  a  power  series  in  t,  sav 
s  » j»+Q(0 ;  when  s  is  in  the  ndghbouriiood  of  a  value,  a,  for  which 
*  vanUhes,  if  we  put  s  -o-H?,  we  shall  obtain  s=lQ(t),  where  QCO  is  a 
power  series  in  t;  when  z  is  very  large  and  5*  is  a  quartic  polynomial 
in  s,  if  we  put  r*  —  /,  we  shall  find  i~^~fiQ(t)',  when  s  is  very  large 
and  1*  is  a  cubic  polynomial  in  z,  if  we  put  a-^^fi,  we  shall  find 
r'^'MfiQ^t).  By  means  of  substitutions  of  these  forms  the  character 
of  the  mtegral  fR{z,s)ds  may  be  investigated  for  any  position  of  z; 
inanycaseittatesaform/tHr--l-Kr»*i-|-. .  .+P*->-HR+S(+. .  .]dt 
involving  only  a  finite  number  tit  negative  powers  of  /  In  the  subject 
of  integration.  Conner  first  the  particular  case  /j~Ux;  it  ts  easily 
seen  that  neither  for  any  finite  nor  for  in&iite  values  of  s  can  negative 
powers  of  t  enter;  the  integral  is  everywhere  finite,  and  is  said  to  be 
of  the  first  kind;  it  can,  moreover,  be  shown  without  difficulty  that 
no  int^ral  ^)<^i  save  a  constant  multiple  of  fir^,  has  this 
property.  Conuder  next,  j*  being  of  the  form  Oo«*+4aii'-f-  .  .  •> 
wherein  on  tcay  be  zero,  the  integral /(aoz^+20iz)s~^(ia;  for  any  finite 
\^lue  of  z  this  integral  is  easilv  proved  to  be  evoy where  fimte; 
but  for  infinite  values  of  s  its  value  is  of  the  form  Af^+Q(/),  where 
Q(/)  is  a  power  series ;  denoting  by  V  <io  a  particular  square  root  of  a« 
when  <i«  IS  not  zero,  the  int^ral  becomes  infinite  for  for  both 
agns  of  5,  the  value  of  A  being  +  Vii«  or  —  V ac^}niing  as  x  ia 

Vao.^^i-|-^V>-f...^oristhe  negative  of  this;  hence  the  integral 

Ji»  J"       y -^-HVflo)     becomes  infinite  when  s  is  infinite,  for 

the  former  dgn  of  s,  its  infinite  term  b^ng  2-<ia*^  or  sVoo.*, 
but  does  not  become  infinite  for  s  infinite  for  the  other  sign  of  s. 
When  oo  >  o  the  signs  of  f  f or  s  ■>«  are  not  separated,  being  obtained 
one  from  the  other  by  a  circuit  of  s  about  an  infinitely  large  circle, 
and  the  form  obtained  represents  an  int^ral  becoming  infinite  as 
before  for  5«-«) ,  its  infinite  part  being  2V  <i\-f^  or  aV  OiV  «-  Similarly 
if  So  be  any  finite  value  of  x  which  is  not  a  root  of  the  polynomial 
/(s)  to  which  J*  is  equal,  and  so  denotes  a  particular  one  oi  the  deter^. 
minations  of  x  for  s  -"Sd.  the  integral 

wherein/'CB)>>iI/(«)/^,  becomes  infinite  for  s—«>,  but  not  for 
8  f  —  —  jb.  Its  infinite  term  in  the  former  case  beii%  the  nej^tive  of 
2sJis—Xt).  For  no  other  finite  or  infinite  value  of  s  is  the  mtenal 
infinite.  If  i=6  be  a  root  of /(z),  in  which  case  the  corresponding 
value  erf  5  is  zero,  the  integral 

becomes  infinite  fori"9,  its  infinite  part  being,  if  t—$=^,  equal  to 
— [/'Cfl)]*r*;  and  this  integral  is  not  elsewhere  infinite.  In  each 
of  these  cases,  of  the  int^rals  Ji,  Jt,  Ji.  the  subject  of  integration 
has  been  chosen  so  that  when  the  integral  is  written  near  its  point  of 
infinity  in  the  form  J[At-*+ht*+QW\dt,  the  coefficient  B  is  zero, 
so  that  the  infinity  is  of  algebraic  kind,  and  so  that,  when  there  are 
two  signs  distinguishable  for  the  critical  value  of  s,  the  int^ral 
becomes  infinite  lor  only  one  of  these.  An  integral  having  only 
algebraic  infinities,  for  finite  or  infinite  values  of  >,  is  called  an 
integral  of  the  second  kind,  and  it  appears  that  such  an  integral 
can  oe  formed  with  only  one  such  infinity,  that  is,  for  an  infinity 
arising  only  for  one  particular,  and  arbitrary,  pair  <rf  values  («,  s) 
satisfyii^  the  equation  i*'-/(z),  this  infinity  beii^  of  the  first  order. 
A  funcUcm  having  an  algdnraic  infinity  oS  the  mth  order  (ni>  i), 
only  for  one  agn  of  «  when  these  signs  are  separable,  at  (i)  s»w, 

(?)  •=«!.  (3)         ts  pveu  respectively  by  ^  Ji»  ^  *S/  J'' 


s^j    Ji,  as  we  eaaly  see.   If  then  we  have  any  dlliptic  intq;ral 

having  algebraic  infinities  we  can,  by  subtraction  from  it  of  an 
appropriate  sum  of  constant  multiples  of  Ji,  Jt,  J*  and  their  differ- 
ential coefficients  just  written  down,  obtain,  as  the  result,  an  integral 
without  algebraic  infinities.  But,  in  fact,  if  J,  J^  denote  any  two 
of  the  three  integrals  Ji,  Jt,  Tj,  there  exists  an  equation  AJ-t-Bj'+ 
rationaf  function  of  5,  z,  where  A,B,C  are  propmy  chosen 


Cfsr^dx 
constants. 


For  the  rational  function 


is  at  once  found  to  become  infinite  for  (sq,  So),  not  for  (zo,—Se),  ita 
infinite  part  for  the  first  point  being  25/(z— :ib),  and  to  become 
infinite  for  z  infinitely  large,  and  one  sign  of  s  only  when  these  are 
separable,  its  infinite  part  there  beii^c  28V  oo  or  zVaiVs  when  Oo-o. 
It  does  not  become  infinite  for  any  other  pan-  (z,  s)  satisfying  the 
relation  x*=/(z);  this  ia  in  accoraance  with  this  eanly  verified 
equation 

and  there  edsts  the  anakqpus  equation 

^+«Voe-Ji+J.-l-(aflJ'-|-3a,fi)/^-o. 
Consider  now  the  integral 


this  is  at  once  found  to  be  infinite,  for  fiiUte  Values  oi  s,  only  for 
(zg,5o),  its  infinite  part  being  log  (z— at),  and  for  z^ao ,  for  one  sign 
of  s  only  when  these  are  separable,  its  infinite  part  being  —  log  /, 
that  is  —log  z  when  ao~o,  and  —log  (^)  whni  OfO.  And,  if 
/(ff)-o,  the  mtegral 

is  infinite  at  z  »9,  ^ = o  with  an  infinite  part  Ic^  t,  that'  is  log  {z—$)\ 
is  not  infinite  for  any  other  finite  value  of  z,  and  is  infinite  like  P  for 
z*>ao.  An  integral  possessing  such  logarithmic  infinities  is  said 
to  be  of  the /A*ra  Jb'nd. 

Hence  it  appears  that  any  elliptic  integral,  by  subtraction  from 
it  of  an  -appropriate  sum  formed  with  constant  multiples  of  the 

int^ral  Ji  and  the  rational  functions  of  the  form  h^j  Ji> 

with  constant  multiples  tA  int^rals  such  as  P  or  Pi,  with  constant 
multiples  of  the  int^ral  wjsrHz,  and  with  rational  functions, 
can  be  reduced  to  an  mtegral  H  becoming  infinite  only  forz~  <», 
for  one  aga  of  s  only  when  these  are  separable,  its  infinite  part  being 
of  the  form  A  log  t,  that  is,  A  log  z  or  A  log  (z^).  Such  an  integral 
H  — /R(z,^)dz  does  not  exist,  however,  as  we  at  once  find  by  writing 
R(z,j)-P(z)+jQ(z),where  P(z),  Q(z)  are  rational  functions  of  z, 
and  examining  the  forms  possible  tor  these  in  order  that  the  int^ral 
may  have  only  the  specified  infinity.  An  analogous  theorem  holds 
for  rational  functions  of  z  and  s ;  there  exists  no  rational  function 
which  is  finite  for  finite  values  of  z  and  is  infinite  only  for  z^w 
for  one  aign  of  s  and  to  the  first  order  only;  but  there  exists  a 
rational  function  infinite  in  all  to  the  first  order  for  each  of  two  or 
more  pairs  (z,  s),  however  they  may  be  situated,  or  infinite  to  the 
second  order  for  an  arbitrary  pair  Xx,s) ;  and  any  rational  function 
may  be  formed  by  a  sum  of  constant  multiples  m  functions  such  as 

^  S^+Wfl^orj^j+sV* 

and  their  differential  coefficients. 

The  consideration  of  elliptic  integrals  is  therefore  reducible  to 
that  of  the  three  , 

respectively  of  the  first,  second  and  third  kind.    Now  the  equation 
j*-a*B*-t- . .  .-ao(z-#)<z-*)(z-^)(i-x),  by  putting 
y-2i(z-flMa«{e-*)C«-^)(ff-x)]-5 

iaatoiicereducedtothefonn3»'«"43t'— giK— fi*-4(*— eiQc— ft), 
say;  and  these  equations  enable  us  to  «press  r  and  z  rationally 
in  terms  of  x  ana  y.  It  ifi  therefore  sufficient  to  consider  three 
elliptic  integrals 

J  y      J  y  Jx-xo2y 

Of  these  conwler  the  first,  putting 

^t.»)dx 


ri»idx 


where  the  limits  involve  not  mly  a  v^ue  icf  x,  but  a  definite  sign 
for  the  radical  y.  When  x  is  very  large,  if  we  put  x~'"-^o^*" 
2i*(i— igi?)-*.  we  have 
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wfaerefay  a  definite  power  >erie»  In  m,  valid  {or  wffidently  inall  value 
of  ti,  is  found  fw  t,  and  bence  a  definite  power  leriei  for  «,  of  the  form 

Let  this  ei^ireasion  be  valid  for  o<  1  «|  <  R,  and  the  function  defined 
thereby,  which  has  a  pole  of  the  second  order  for  »*o,  be  denoted 
hy  ^(tt)'  In  the  range  in  question  it  is  single  valued  and  satisfies  the 
differential  equation 

in  terms  of  it  we  can  write  y-  »nd,  ♦'(«)  being  an 

odd  function,  the  s^  attached  to  y  in  tlw  cviginal  int^ral  for  x«oo 
is  immaterial.  Now  for  any  two  values  » in  the  iw^  in  question 
consider  the  function 

^(••'>-»[^^]'-««>-*<">= 

it  is  at  once  seen,  from  the  differential  equation,  to  be  such  that 
dF/9»-dF/Ap;  it  Is  therefore  a  function  of  «+';  supposing 
|»-f*I<R  we  infer  therefore,  by  putting  »-o,  that 

By  repetition  of  this  equatton  we  ii^er  that  if  «t,  ■ .  ■  «•  be  any  areu- 
meatseach  of  which  Is  in  absolute  value  less  than  R.wboaesumisalso 
in  abaohite  vahie  less  than  R,  then  . . .  +«>)  is  a  rational 

function  <d  the  an  functions  ^««),  r(«(a);  and  hence,  if  |k|<R, 
that 


o;  and  a  rational  function  of  mn|^  vahwd  functions,  eadi  oi 
which  has  no  sii^larities  other  than  poles  in  a  certain  region,  is 
also  a  sii^le  valued  function  without  singularities  other  than  poles  in 
this  region.   We  infer,  therefore,  that  the  function  of  u  expressed  by 

^     (n) '  ^'  (n)  1  ^  >u%ie  valued  and  without  singularities  other 

than  poles  so  long  as  |u|<ffR;  it  agrees  with  f(u)  when  |w|<R,  and 
hence  furnishes  a  continuation  of  this  function  over  the  extended 
range  |tt|<«R.  Moreover,  from  the  method  ctf  its  derivatitm,  it 
satisfies  the  differential  equation  J^'(u)F  «>4[4(u)l*—£i^(u)—«».  This 
equation  has  therefore  one  solution  which  is  a  ai^Ie  valued  mono- 
genic function  with  no  singularities  other  than  poles  for  any  finite 
part  of  the  phne,  having  in  particular  for  o,  a  pde  of  the  second 
order;  and  the  method  adopted  for  (rf>taitting  this  near  o  shows 
that  the  differential  equation  has  no  other  such  solution.  This, 
however,  is  not  the  only  solution  which  is  a  nngle  valued  mera- 
morphic  function,  all  the  functions  ^(u+a),  wherein  a  is  arbitrary, 
being  such.  Taking  now  any  range  of  values  erf  «,  from  h»o, 
and  putting  for  any  value  of  u,  ^«),  y^—^'(u),  so  that 
/«4jB"— fi,  w«  dearly  have 


conversely  if  xt^^Cut),  ya^  — f^«t)  and  |,  v  be  any  values  satisfying 
^"^—tJt—gt,  v^iicfa  are  sumciently  near  req>ectively  to  xo,  yt, 
while  V  is  defined  by 


then  {,  ^are  respectively  f{v)  and  — 0'(v);  fw  this  equation  leads 
to  an  eiqiansion  for  in  terms  of  o^ifo,  and  only  one  such  ex- 
pansion, and  this  is  obtained  by  the  same  work  as  would  be  necessary 
to  expand  ^(v)  when  11  is  near  to  «a;  the  function  ^(u)  can  tha%fore 
be  continutEd  by  the  help  of  this  equation,  from  v^n^  provided 
the  lower  limit  of  |$— xa|  neoessaiy  fen-  the  expansions  is  not  xero 
in  the  neighbourhood  of  any  value  (xthyi).  In  fact  the  function  ^(«) 
can  have  only  a  finite  number  of  poles  in  any  finite  part  of  the  plane 
of  u;  each  of  these  can  be  surrounded  by  a  small  circle,  and  in  the 
portion  of  the  finite  part  of  the  plane  of  u  which  is  outside  these 
circles,  the  lower  limit  of  the  radii  of  convergence  of  the  expansions 
of  ^(u)  is  greater  than  zero;  the  same  will  therefore  be  the  case 
for  the  lower  limit  of  the  radii  |(— »p1  necessary  for  the  continuations 
spoken  of  above  provided  that  the  values  of  ((,  n)  considered  do  not 
lead  to  infinitely  increaur^  values  of  »;  there  does  not  exist,  how- 
ever, any  definite  point  (£1.110)  in  the  ndghbourhood  of  which  the 

"''^  ^  increases  indefinitely,  it  is  only  by  a  path  of  infinite 


length  that  the  integral  can  so  Increase.  We  infer  therefore  that 
if  (1,^)  be  any  point,  where  q'=4f  — uid  v  be  defined  by 


then  f  ^^(r)  and  11*=  — Thus  this  equation  determines  (£.5) 
without  ambiguity.  In  particular  the  additive  indeterminatenesses 
of  the  integral  obtained  by  closed  circuits  of  the  point  of  integration 
are  periods  of  the  f  unctiott  ^(w) ;  by  considerations  advancedabove 


it  ajmears  that  these  periods  are  sums  of  int^nl  mnltiples  of  two 
which  may  be  taken  to  be 


dx      ,  .  dx 


these  quanrities  cannot  tber^ore  have  a  real  ratb,  for  else,  being 
periods  of  a  monogenic  function,  they  would,  as  we  have  previously 
seen,  be  each  integral  multiples  of  another  period ;  there  would 
then  be  a  closed  path  for  (z,^}.  starting  from  an  arbitrary  point 
(»ii,>)t  other  than  one  enclosmg  two  of  the  points  («i,o),  (fitfi), 
.(«i.o),  (°o «  °°  )•  which  leads  back  to  the  initial  point  (xe,>a},  which  is 
impossible  On  the  wiiole,  therefore,  it  appears  that  the  function 
^(u)  j^rees  with  the  function  $(«)  previously  disciwsed,  ami  the 
discussion  of  the  elliptic  integrals  can  be  continued  in  the  manner 
given  under  (  14,  DtmUy  Pmadic  FuneHoMS. 

§  31.  Modular  Fwuiions. — One  result  of  the  previous  theuy 
is  the  remarkable  fact  that  if 


dx     .     C  dx 


vbeie  3^*4(x— ei)(«— ei),  then  we  have 

and  a  sinular  equBtiOD  for  si,  where  the  summation  lefen  to 
all  integer  values  of  m  and  m'  other  than  the  one  pair  m«>o, 
ffi'—o.  This,  with  similar  results,  has  led  to  the  consideration 
of  functions  of  the  complex  ratio  w'/u. 

It  is  easy  to  see  that  the  series  for  $(«},  r^-t-ZtCv+mw-HtV)*- 
(m«-f-m'w  is  unaffected  by  replacing  m.  w'  by  two  quantities  Q,  Q' 
equal  respectively  to  pa+qt/,  p'u+Pm',  where  ^,  q,  fi',g'  are  anv 
integers  ior  which  Pft—P'i'^^^',  further  it  can  be  proved  that  aU 
sub^tutions  irith  int^er  coefficients  V( 
wherein  Pq'—P'a  —  i,  can  be  built  up  by  repetitionB  <tf  the  two  par- 
ticular substitutions  (O- -w',  C-*!},  (0-«,  0^— tf-tV).  Consider 
the  function  of  the  ratio  t/Jv  expnaeed  by 

it  is  at  once  seen  from  the  properties  of  the  function  that  by 
the  two  particular  substitutions  referred  to  we  fibtain  the  corre- 
sponding substitutions  for  h  eiqiressed  by 

V-i/A,  A'-i-*;- 
thus,  by  an  the  integer  substitutions  Q'^pu+gtt',  tf— *'«+5'di',  in 
whtch^— ^c*"!,  the  function  A  can  only  take  one  of  the  six  values 
*,  i/A(  I— A,  1/(1— *),*/(* -I ),  (*-i)/A,  which  are  the  roots  of  an 
equatim  in9| 

U-k+V)» 

Tt  •■•*'M  eiqMcssed  by  the  rif^t  side* 

unaltered  by  every  <me  <tf  the  substUutitms  t*— ^  j*^^, 

PT-ffr 

P'  ffj  P''  3*  are  int^ers  hainog  P^—P'^~t.  If  the  imaginary  part 
9,  of  r,  wnich  we  may  write  r  —p-f  tV,  is  positive,  the  imaginary  part 
of  t',  which  is  equal  to  a(P?'— #'g)/I(^+2p)'+i^c*l,is  also  positive; 
suppose  o-  to  be  positive;  it  can  oe  shown  that  uie  upper  half  of  the 
infinite  plane  of  the  complex  variable  r  can  be  divided  into  regions, 
all  bounded  by  arcs  of  circles  (or  straight  lines},  no  two  of  these 
regions  overlapping,  such  that  anv  substitution  of  the  kind  under 
consideration,  r'  •^\^+^T)/ip+^  leads  from  an  arbitrary  point  t, 
of  one  of  these  regions,  to  a  point  r'  of  another;  taking  T»fi+iv, 
one  of  these  regions  may  be  taken  to  be  that  for  which  — i<p<i, 
t^+a'>i,  tc^ther  with  the  points  for  which  p  is  native  on  the 
curves  limiting  this  ruton;  then  every  other  region  is  obtained 


the  fuactba  of 


k  thus 
wher^ 


pon 


[riane  of  r,  the  function  considered  above. 


line  over  which  the  function  s(r)  cannot  be  continued,  having  an 
essential  singularity  in  every  arc  of  it,  however  short;  in  the  funda- 
mental  r^on,  z(t)  has  thus  only  the  ungle  essential  singularity, 
T—p+iff,  whwe  «r«"eo ;  in  this  fundamental  region  s(t)  takes  any 
asugned  complex  value  just  once,  the  relation  s(t')  "zir)  requiring, 
as  can  be  shown,  that  r'  is  of  the  form  (f'-}-s'T)/(>-|-p),  in  which 
P'  ?.  <>'.  S'  are  integers  with  Pq'—p'g=i ;  the  function  «(t)  has  thus 
a  similar  behaviour  in  every  other  of  the  regions.  The  division  of 
the  plane  into  regions  is  analogous  to  the  division  of  the  plane, 
in  the  case  of  doubly  periodic  functions,  Into  parallelograms;  in  that 
case  we  considered  only  functions  without  essentiaf  singularities, 
and  in  each  of  the  regions  the  function  assumed  every  complex  value 
twice,  at  least.  Putting,  as  another  function  of  r,  J(t)  =s (t)  [z(t)  — 1\, 
it  can  be  shown  that  jCr)  =0  for  r  =exp  (fwi),  that  J(t)  - 1  for  t-s, 
these  being  values  of  r  on  the  boundary  of  ue  fundamental  region; 
like  s{r)  it  nas  an  essential  singularity  foa-  t  -p-hw,      -(-« .  In  the 
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theory  of  linear  differential  eqaations  it  is  important  to  consider  the 
inverse  function  t(J)  ;  this  is  infinitely  many  valued,  having  a  cycle 
of  three  'ralues  for  circulation  of  J  about  J  -=o  (the  circuit  of  this 
point  leadi^  to  a  linear  substitution  for  r  of  period  3,  such  as 
t'«-(i+t)~0,  having  a  cycle  erf  two  values  about  J  =  i  (the  circuit 
leading  to  a  linear  substitution  fw  r  of  period  2,  such  as  t'—- r"*), 
and  having  a  cycle  of  infinitely  many  values  about  J  =00  ^the  circuit, 
leading  to  a  linear  substitution  for  r  which  is  not  periodic,  such  as 
r'a-i-fr).  These  are  the  only  singularities  for  the  function  t(J). 
Each  of  the  functions 

beside  many  others  (see  below),  ia  a  ni^;le  v^ued  function  of  r, 
and  is  expressit^  without  ambigutty  in  terms  of  the  single  valued 
function  ijS  r, 

?(T)-exp(^)j[T^[i-ejep  (aixnr)]. 

It  should  be  remarked,  however,  that  ir(r)  is  not  unaltered  by  all 
the  substitutions  we  have  considered;  in  fact 

l|(-^)-(-ir)»il(T).  fl(l+r)«exp(Aw),(r). 

The  aggF^te  of  the  substitutions  T'-(^'+ff'r)/(/)+gT), wherein 
P,  q,  P'j  fi'  are  integers  with  P^-P'g.  =  ^t  represents  a  Group;  the 
function  J  (t),  unaltered  by  all  these  substitutions,  is  called  a  Modular 
Function.  More  generally  any  function  unaltered  by  all  the  sub- 
stitutions of  a  group  of  linear  substitutions  of  its  variable  is  called  an 
Automor^ue  Fimchm.  A  zalional  function,  of  its  v^iable  h,  of  this 
diaiacter,  is  the  function  (i-*+W)»A-«(i-A)-*  presenting  itself 
incidenully  above:  and  there  are  other  rational  functions  with  a 
similar  property,  the  group  oS  substitutions  belongii^  to  any  one 
of  these  bemg,  what  is  a  very  curious  fact,  associaole  with  that  of 
the  rotations  of  one  of  the  regular  solids,  about  an  axis  through  its 
centre,  which  brin^  the  solia  into  coincidence  with  itself.  Other 
automorphic  functions  are  the  double  periodic  functions  already 
(Uscussed;  these,  as  we  have  seen,  enable  us  to  solve  the  algebraic 
ejjuation  5^-'4*«-gi«-gj  (and  in  fact  many  other  algebraic  equa- 
tions, see  below,  under  |  33,  Geometrical  AppUcations  of  ElUptic 
Functions)  in  terms  of  single  valued  functions  a:=  ?J(«),  y=-  ?'(«)• 
A  similar  utility,  of  a  more  extended  kind,  belongs  to  automorphic 
functions  In  general;  but  it  can  be  shown  that  such  functions 
necessarily  have  an  infinite  number  of  essential  ungubtities  extxpt 
for  the  umplest  cases. 

The  modular  function  J(t)  considered  above,  unaltered  by  the 
group  of  linear  substitutions  t'  ^(p'  ^q'T)/Cp+qr),  where  ^,  q,  ^,  ^ 
are  integers  with  pt^-pfq^x^  may  be  taken  as  the  inaependent 
variable  «  <rf  a  differentiu  equation  of  the  third  order,  of  ue  {onn 

_ 2 {^'\ • «  ,1  - y+g'+g-y-' 

where  ^  ^ds/dx,  &c.[  of  which  the  dependent  variable  s  is  equal  to  r. 
A  diffeiential  equation  of  this  form  is  satisfied  by  the  quotient  of 
two  independent  integrals  of  the  linear  differential  equation  of  the 
second  order  satisfied  by  the  hypei^eometric  functions.  If  the 
solution  of  the  differential  equation  for  $  be  written  siafi,y,x), 
we  have  in  fact  r  •>£(},  },  o,  J).  If  we  introduce  also  the  function 
of  T  given  by 

we  nmilariy  have  r  =s(o,  o,  o,  X) ;  this  function  X  is  a  sii^e  valued 
function  of  r,  which  is  also  a  modular  function,  being  unaltered  by  a 
group  of  integral  substitutions  also  of  the  form  t*  —  (fi'+^T)Hp+qr), 
with  P^-p'q^i,  but  irith  the  restriction  that  p^  and  ^  are  even 
integers,  and  therefore  P  and  ^  are  odd  integer?.  This  group  is 
thus  a  sutwroup  of  the  general  modular  group,  and  is  in  fact  of  the 
kind  called  a  self -conjugate  subgroup.  As  in  the  general  case  this 
subgroup  is  associated  with  a  subdiviuon  of  the  pmne  into  regions 
of  which  any  one  is  obtained  from  a  particular  region,  callra  the 
fundamental  region,  by  a  particular  one  of  the  substitutions  of  the 
subgroup.  This  fundamental  r^on,  puttii^  r^p+ia,  may  be 
taken  to  be  that  given  by-i<p<i,  (p+41«+«j»>i,  (p-i)*+ff">  J, 
and  is  built  up  oTux  of  the  rej^ons  which  arose  for  the  general 
modular  group  associated  with  T(t).  Within  this  fundamental 
region,  X  takes  every  complex  value  just  once,  except  the  values 
X=o,  1, 00,  which  arise  only  at  the  angular  points  t_=o,  t-«»,  r—i 
and  the  equivalent  point  r  =  i ;  these  angular  points  are  essential 
sii^larities  for  the  funaion  X(t).  For  X(T)a8  for  J(T),ther^^nof 
existence  is  the  upper  half  plane  of  r,  there  bnng  an  essential  ui^- 
larity  in  every  length  of  the  real  axis,  however  raort. 

If,  beside  the  plane  of  t,  we  take  a  plane  to  represent  the  values  of 
X,  the  function  t  =  j(o,  o,  o,  X)  being  considered  thereon,  the  values  of 
T  belonging  to  the  interior  of  the  fundamental  region  of  the  T-plane 
considered  above,  will  require  the  consideration  of  the  whole  of  the 
X-plane  taken  once  with  the  exception  of  the  portions  of  the  real 
axis  lying  between  -oo  and  o  and  between  I  and  +00,  the  two 
sides  of  the  first  portion  corresponding  to  the  circumferences  of  the 


r-plane  expressed  by  while  the  two 

sides  of  the  latter  portion,  for  which  X  is  real  and  >  i,  correspond 
to  the  lines  of  the  r-plane  expressed  by  p^^i.  The  line  for 
which  \  is  real,  positive  and  less  than  unit_y  corresponds  to  the 
imaginary  axis  of  the  r-plane,  lying  in  the  interior  of  the  funda- 
mental region.  All  the  values  of  r  =  5(0,  o,  o,  X^  may  then  be  derived 
from  those  belonging  to  the  fundamental  region  of  the  r-plane  by 
making  X  describe  a  proper  succession  of  circuits  about  the  points 
X»o,  Xc=i;  any  such  circuit  subjects  r  to  a  linear  substitution 
of  the  subgroup  of  r  conmdered,  and  corresponds  to  a  change  of  r 
from  a  point  of  the  fundamental  rq^n  to  a  corre^ionding  point 
of  one  01  the  other  regions. 

§  22.  i4  Property  of  Integral  PuncHons  deduced  from  the  Theory 
of  Modular  Functions. — Consider  now  the  function  ezp(c), 
for  finite  values  of  z;  for  such  values  of  s,  exp  (2)  never  vanishes, 
and  it  is  impossible  to  assign  a  closed  drcuit  for  z  in  the  finite 
part  of  the  plane  of  s  which  will  make  the  function  X>np(i) 
pass  through  a  closed  successicm  oi  values  in  the  plane  of  X 
having  X— o  in  its  interior;  the  function  5(0,0,0,  exp  O*)], 
however  z  vuy  in  the  finite  part  of  the  plane,  will  therefore  never 
be  subjected  to  those  linear  substitutions  imposed  upon 
«(o,o,o,X)  by  a  drcuit  of  X  about  X—o;  more  generally,  if 
^(s)  be  an  integral  function  of  2,  never  becoming  either  zero  or 
unity  for  finite  values  of  z,  the  function  X<=^(z),  however  z  vary 
in  the  finite  part  of  the  plane,  will  never  make,  in  the  plane  of  X, 
a  circuit  about  either  X-=o  or  X=i,  and  j(o,o,o,X),  that  is 
s{o,o,o,0(z)],  will  be  single  valued  for  all  finite  values  of  s; 
it  will  moreover  remain  finite,  and  be  monograuc.  In  other 
words,  j[o,o,o,0(z)]  is  also  an  int^al  function — whose  imaginary 
part,  moreover,  by  the  property  of  ^0,0,0,  X),  rmalns  positive 
for  all  finite  values  of  s.  In  that  case,  however,  exp  {i^opflf4'^)]\ 
would  also  be  an  integral  function  of  s  with  modulus  leas  tluui 
unity  for  all  finite  values  of  s.  If,  however,  we  describe  a  circle 
of  radius  R  in  the  z  plane,  and  consider  the  greatest  value  of  the 
modulus  of  an  integral  function  upon  this  circle,  this  certainly 
increases  indefinitely  as  R  increases.  We  can  infer  therefore 
that  an  integral  function<^(z)  which  does  not  vanish  for  any  finite 
value  of  s,  takes  the  value  unity  and  hence  (by  con^ering  the 
function  A-*^(z))  takes  every  other  value  for  some  definite  value 
of  x;  or,  an  integral  function  for  which  both  the  equations 
^(f)>=A,^(8)  =6  are  unsatisfied  by  definite  values  d  s,does  not 
exist,  A  and  B  being  arbitrary  constants. 

A  ^milar  theorem  can  be  proved  in  regard  to  the  values  assumed 
by  the  function  ^(z)  for  points  s  of  modulus  greater  than  R,  however 
great  R  may  be,  also  with  the  help  modular  functions.  In  general 
terms  it  may  be  stated  that  it  is  a  very  exceptional  tfaii^  for  an 
intnral  function  not  to  assume  every  complex  value  an  infinite 
nunibtf  oS  times. 

Another  application  of  modular  functions  is  to  prove  that  the 
function  x(a,  0,  y,  X)  is  a  single  valued  function  of  rB5(o,  o,  o,  X); 
for,  putting^  t'  — (r-i)/(r+»),  the  values  of  r' which  correspond  to  the 
urwular  points  X~o,  1,  oo  of  slof  ^,y,  X),  though  infinite  in  numb», 
all  ue  on  the  ciicumf erence  of  the  drcle  (r '( —  i ,  within  which  therefore 

silt  fit  y,  x)  is  expresuble  in  a  form  £  Omr'".   More  generally  any 

n-O 

monogenic  function  of  X  which  is  single  valued  save  for  circuits  of 
the  points  X->o,  i,  oo,  is  a  single  valued  function  of  t°=5(o,  o,  o,  X). 
Identifying  X  with  the  square  of  the  modulus  in  Legendre's  form  of 
the  elliptic  int^ral,  we  have  r  miK'/K,  where 

n     dt       ^,^n  d£ 

*^"J«  V[l-/*l[l-Xi*l'  ^  JoV[l-<*l[l-(l-X)/*l' 
functions  such  as  X*,  (i-X)*,  [X(i-X)l*,  which  have  only  X  =  o,  i,  o© 
as  singular  points,  were  expressed  byjacobi  as  powerseries  in  q~^*^, 
and  therefore,  at  least  for  a  limited  range  of  values  (»f  r,  as  ui^[le 
valued  functions  of  r;  it  follows  by  the  theorem  ^ven  that  any 
product  of  a  root  of  X  and  a  root  of  i-X  is  a  single  valued  function 
of  r.    More  generally  the  differential  equation 

a:(i-a:)^+[T-(«+^+i)x]32-a^y=o 

may  be  solved  by  expressing  both  the  independent  and  dependent 
variables  as  single  valued  functions  of  a  single  variable  r,  the  expres- 
sion for  the  inaependent  variable  being  x~X(r). 

$33.  Geometrical  AppHcaiions  of  Elliptic  FwffCffOfU.— Consider 
any  irreducible  algebraic  equation  rational  in  x,y,f(,*ty)^o,  of 
such  a  form  that  the  equation  represents  a  plane  curve  of  oider 
n  with  }n(n-3)  double  points;  taking  upon  this  curve  rt-3 
arbitrary  fixed  points,  draw  through  these  and  the  double 
points  the  most  genenU  curve  of  order  k  -  2;  this  will  intersect 
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/in  «(»— 2)-^nC»— 3)— («— 3)—3  other  points,  and  will  contain 
homogeneou^y  at  least  i(rt—i)«— 3)— (»—3)=3  arbi- 
trary omstants,  and  so  will  be  of  the  formX^+Xi^+Xj^-l- 
...  o,  wherein  Xit  X41  •  •  •  are  in  general  zero.  Put  now 
(">^^,iI«W^  and  eliminate  between  these  equations  and 
/(x,y)  so  obtaining  a  rational  inedudble  equation  F({,i})  =0, 
representing  a  further  plane  curve.  To  any  point  (x^)  of  /  will 
then  correspond  a  d^nite  point  ((,1;]  o!  F. 


if  tneir  only  solution  is  ar'=x,  y'=y,  then  to  any  position  (£,5)  of  F 
will  conversely  correspond  only  one  position  uc.y)  of  /.  If  these 
'equations  have  another  solution  beside  (a:,y),  then  any  curve 
X^+^0i+^Mh~o  which  losses  (through  the  double  points  of  / 
and)  through  the  »— 2  points  of  /  constituted  by  the  fixed  »  — 3 
points  and  a  point  (xoi>).  will  necessarily  pass  through  a  further 
point,  say  (WiV)*  ^"d  will  have  only  one  further  intersection  with 
7;  such  a  curve,  with  the  b— 2  assigned  points,  beside  the  double 
points,  of/,  will  be  of  the  form  •  •  •  =<>>  where  m>  /it>  ■  -  ■ 

are  generally  zero;  con^dering  the  curves  f "O,  for  variable  (, 
one  of  these  passes  through  a  further  arbitrary  point  of  /,  by  choo^ng 
/  properly,  and  conversely  an  arbitrary  value  ot  t  determines  a  single 
further  point  of  /;  the  co-ordinates  of  the  points  of  /  are  thus 
rational  functions  of  a  parameter  %,  wfauJi  is  itself  expressible  ration- 
ally by  the  co-ordinates  of  the  point ;  it  can  be  shown  algebraically 
that  such  a  curve  has  not  i(n— 3)n  but  i(ff— 3)ff+i  double  prants. 
We  may  therefore  assume  that  to  every  point  of  F  coneqxmds 
only  one  point  of/,  and  there  b  a  biratioiial  transfonnatlon  between 
these  curves;  the  coefficients  in  this  transformation  will  involve 
rationally  the  co-ordinates  of  then— 3  fixed  points  taken  upon  /, 
that  is,  at  the  least,  by  taldng  th^  to  be  consecutive  points,^  will 
involve  the  co-ordinates  of  one  point  of  /j  and  will  not  be  rational 
in  the  coefficients  of  /  unless  we  can  specify  a  point  of  /  whose  co- 
ordinates are  rational  in  these.  The  curve  F  is  intersected  by  a 
straight  line  a{-t-&i)-|-c— o  in  as  many  points  as  the  number  of 
unspecified  intersections  of/ with  a^+oA+c^~o,  that  is,  3;  or  F 
will  be  a  cubic  curve,  without  double  pomts. 

Such  a  cubic  curve  has  at  least  one  point  of  inflection  Y,  and  if  a 
variable  line  YPQ  be  drawn  through  Y  to  cut  the  curve  again  io  P 
and  Q,  the  locus  of  a  point  R  such  that  YR  is  the  harmonic  mean  of 
YP  and  YQ,  is  easily  proved  to  be  a  straight  line.  Take  now  a 
triangle  of  reference  for  homogeneous  co-ordinates  XYZ,  of  which 
this  straight  fine  is  Y— o»  and  the  inflexional  tangent  at  V  is  Z— o; 
the  equaUon  of  the  cubic  curve  mil  then  be  of  the  form 

ZV«-aX*-}-fiX>Z-f>«X2^-|-dZ<: 
by  putting  X  equal  to  XX+fiZ,  that  is,  choosing  a  suitable  line 
tnnnigh  Y  to  fae^^o,  and  choosing  X  properly,  this  is  reduced  to 
the  form 

ZY"-4X"-ftXZ<-g,Z», 
of  which  a  representation  is^ven,  valid  for  every  pinnt,  In  terms  of 
the  elliptic  functions by  taking  X-ZS(tt),  Y-Z¥'(tt). 
The  value  of  «  belonging  to  any  point  is  definite  save  for  sums  of 
integral  multiples  of  the  periods  of  the  elliptic  lunctioiu,  being 
given  by 

Z<fX-XdZ 
•"J(.,     2Y  • 
where  (00  )  denotes  the  point  of  inflection. 

It  thus  appears  that  the  co-ordinates  of  any  point  of  a  plane  curve, 
/,  of  order  n  with  ^(n-'3}»  double  points  are  expressible  as  elliptic 
functions,  there  being,  save  for  periods,  a  definite  value  of  the  argu- 
ment II  boongiitt  to  every  point  of  the  curve.  It  can  then  be  shown 
that  if  a  variable  curve,  of  order  m  be  drawn,  passing  through 
the  double  points  of  the  curve,  the  values  of  the  ar^ment  u  at  tJie 
remaining  intersections  of  ^  with /,  have  a  sum  which  is  unaffected 
by  variation  of  the  coeffidents  of  ^,  save  for  additive  aggregates 
ot  the  periods.  In  virtue  of  the  birational  transformation  this 
theorem  can  be  deduced  from  the  theorem  that  if  any  straight  line 
cut  the  cubic  y=4x*— ?ir— gi,  in  points  (uj),  (ai),  the  sum 
Ut-Htts+tti  is  zero,  or  a  period ;  or  the  general  theorem  is  a  corollary 
from  Abel's  theorem  proved  under  %  17,  InUgjrals  of  Algebraic 
Functions.  To  prove  the  result  directly  for  the  cubic  we  remark 
that  the  variation  of  one  of  the  intersections  {x,y)  of  the  cubic 
with  the  straight  line  y=^mx-^n,  due  to  a  variation  im,  fln  in  m 
and  A,  is  obtained  by  differentiation  of  the  equation  for  the  three 
abscissae,  namely  the  equation 

F(*)  -4JE»—gia:-fi-(»i3e-f  «)•-©, 
and  is  thus  given  by 

dx     xhm  +  in 

and  the  sum  of  three  such  fractions  as  that  on  the  right  for  the  three 
roots  of  F(*)=o  is  zero;   hence  is  independent  of  the 

straight  line  considered ;  if  in  particular  this  become  the  inflexional 
tangent  each  of  ui,  u*,  Ut  vanishes.  It  may  be  remarked  in  passing 


that  :ei-{-3ei-|-*»=im»,and  hence  is  HCyi— bo  that  we 
have  another  proof  of  the  addition  equation  for  the  function  S(u}. 
From  this  theorem  for  the  cubic  curve  many  of  its  geomctncal 
properties,  as  (or  example  those  of  its  inflections,  the  properties  d 
inscribed  polvgons.  of  ttie  three  kinds  of  corresponding  points,  uid 
the  theory  of  residuation,  are  at  once  obvious.  And  similar  results 
hold  for  the  curve  of  order  »  with  iCn-'S)!*  double  points. 

$  34.  Integrals  ^  Alg^raic  Functions  in  Connenm  leUk  Gte 
Theory  tj^  Plane  Curves.— Tht  developments  which  have  been 
explained  in  connexion  with  elliptic  functions  may  enable  the 
reader  to  iq>predate  the  vastly  more  extensive  theory  atnilarly 
arisingforanyalgebraical irrationality,  f(x,y)  =0. 

The  algebraical  integrals  /R(a:j')(ix  associated  with  this  may  as 
before  be  divided  into  those  of  the  first  kind,  which  have  no  in- 
finities, those  <^  the  second  Innd,  possessii^;  only  algebraical  infinities, 
and  those  of  the  third  kind,  for  which  logarithmic  infinities  enter. 
Here  there  is  a  certain  number,  p,  greater  than  unity,  of  linearly 
independent  integrals  of  the  first  kind;  and  this  number  p  is  un- 
altered by  any  birational  transformation  of  the  fundamental  equation 
/(*.y)  =0;  a  rational  function  can  be  constructed^  with  poles  of  the 
first  order  at  P+l  arbitrary  positions  (a;,y),  satisfying  /(jcj')=0, 
but  not  with  a  fewer  number  unless  their  positions  arc  diosen 
properly,  a  property  we  found  for  the  case  ^ = i ;  and  p  ia  the  number 
of  linearl;^  independent  curves  of  order  h— 3  passing  through  the 
double  points  of  the  curve  of  order  n  e]q>re88ed  by  fix,y)  "O.  A&an 
any  integral  of  the  second  land  can  be  expressed  as  a  sum  of  P 
integrals  of  this  kind,  with  poles  of  the  first  order  at  arbitrary 

Bisitions,  together  with  rational  functions  and  integrals  of  the  first 
nd;  and  an  intwral  of  the  second  kind  can  be  found  with  one 
pole  <tf  the  first  order  of  arbitrary  position,  and  an  integral  of  the 
third  kind  with  two  ti^arithmic  infinities,  also  of  arbitrary  position; 
the  correspondii^  properties  for  ^~  i  are  proved  above. 

There  is,  however,  a  difference  of  essential  kind  in  regard  to  the 
inversion  of  integrals  of  the  first  kind;  if  u  =JKix,y)dxDt  such  an 
int^ral,  it  can  be  shown,  in  common  with  all  algebraic  intepala 
associated  with/Cxo^)  -■0,  to  have  linearly  independent  additive 
constants  of  faideterminateness;  the  upper  limit  of  the  int^;^ 
cannot  therefore,  as  we  have  abown,  be  a  nngle  valued  function 
of  the  value  of  the  integral.  The  ccarespondiog  theorem,  if  /R*  (x^)dM 
denote  one  of  the  integrals  of  the  first  kuut  is  that  the  p  equations 

f^(xi^)dxi-\-.. .  +/R*(«^>^)*?>-i*i, 
determine  the  rational  symmetric  functions  of  the  ^pontioas  (:i;i,yi), 
■  ■  •  (^,yp)  as  single  valued  functions  of  the  p  variables,  «!,...»,. 
It  is  thus  necessary  to  enter  into  the  theory  of  functions  of  several 
independent  variables;  and  the  equation  f(x,y)^o  is  thus  not, 
in  this  way,  capable  <a  solutbn  by  single  valued  functions  of  one 
variaUe.  That  s(dution  in  fact  b  to  be  sought  witit  the  help  of 
autmnorpUc  functioiis,  whidi,  however,  as  nu  been  remaiiced, 
have,  far  p>  1,  an  uifinite  number  of  essential  ringularities. 

$  35.  Monogenic  FuncHons  cf  Several  Independent  Variables. — 
A  monogenic  function  of  several  independent  complex  variables 
«i,  .  .  .  «y  is  to  be  regarded  as  given  by  an  aggregate  of  power 
series  all  obtainable  by  continuation  from  any  one  of  them  in  a 
manner  analogous  to  that  before  explained  in  the  case  of  one 
independent  variable.  The  singidar  points,  defined  as  the 
limiting  points  of  the  range  over  which  sudi  continuation  is 
possible,  may  dtfaer  be  poks,  or  polar  points  of  indeterminationf 
or  essential  singularities. 

A  pole  is  a  point  (u^, . . .  «^)  In  die  neighbourhood  of  yAudx  the 
function  is  expressible  as  a  quotient  of  converging  power  series  in 
.  .  .  u^-uf^i  of  then  the  denondnator  series  D  must 
vanish  at(«^^,  .  .  .  u^),  since  else  the  fraction  is  expressible  as  a 
power  series  and  the  point  is  not  a  singular  point,  but  the  numerator 
series  N  must  not  also  vanish  at  ('''°\  .  .  .  Nt^O,orif  itdoe8,itmu8t 
be  possible  to  write  D»MDa,  N**MNo,  where  M  is  a  converging 

power  series  vanishing  at  (  u^,  ■ .  .v^),8ad  Ntisaoooivefguigpower 

seriesiir  (ui—u^f,...Up—t^),  not  so  vanishing.  A  polar  point 
of  indetemunation  is  a  point  about  which  the  function  can  be 
expressed  as  a  quotient  of  two  converging  power  series,  both  (A 
which  vanish  at  the  point.  As  in  such  a  simple  case  as  (Ax-{-Bp')/ 
{ax-\-hy),  about  x=o,  y=o,  it  can  be  proved  that  then  the  funcuon 
can  be  made  to  approach  to  any  arbitrarily  assigned  value  by 


makingthevariaUesiii,...«yapf)niachtoi/i\.  .  •  n^l'  by  a  proper 
path.  It  is  the  lucessary  existence  of  such  polar  points  of  in- 
determination,  which  in  case  p>3  are  not  merely  isolated  points, 
which  renders  the  theory  essentially  more  difficult  than  that  <» 
functions  of  one  variable.  An  essential  singularity  is  any  which 
does  not  come  under  one  of  the  two  former  descriptions  and  includes 
very  various  possibilities.  A  point  at  infinity  in  this  theory  is  one 
for  which  any  one  of  the  variables  14,  ...  is  indefinitely  great; 
such  points  are  brought  under  the  preceding  definitions  by  means 
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of  the  convention  tluit  for  ii^^«ao,  the  difference  tn-vjis  to  be 
underrtood  to  stand  for  Thb  being  so, a  nngle  valued  function 
(rf  Id, . . .  My  without  essential  Angularities  for  infinite  or  finite  values 
of  the  variables  can  be  shown,  by  induction,  to  be,  as  in  the  case  of 
^Bi,  necessarily  a  rational  function  of  the  variables.  A  function 
having  no  singularities  for  finite  values  of  all  the  variables  is  as  before 
trailed  an  int^pral  function;  it  is  eiqiressible  by  a  power  series 
convergiiiff  for  all  finite  values  of  the  variables;  a  single  valued 
function  having  for  finite  values  <^  the  variables  no  ungnlarities 
other  than  pofes  or  polar  points  of  indetermination  is  called  a 
merommiAic  fnnctiott;  asfor^—i  such  a  function  can  be  expressed 
as  a  quotient  of  two  integral  functions  havii^  no  commcHi  zero 
point  other  than  the  points  ^of  indetermination  of  the  function; 
but  the  proof  of  this  theorem  is  difficult. 

The  single  valued  functions  which  occur,  as  explained  above,  in 
the  inversion  of  algebraic  int^rals  of  the  first  kind.for  ^>i,are 
meFomor^ic.  They  must  also  oe  periodic,  unaffected  diat  is  when 
the  variables  Ui,  .  .  .  Uj,  are  simidtaneously  increased  each  by  a 
proper  constant,  these  being  the  additive  constants  of  indetemiinate- 
ness  for  the  p  integrals /Ri(x,3*)(ix  arising  when  (x,;y)  makes  a  closed 
circuit,  the  same  for  each  int^ral.  The  theory  of  such  single  valued 
meromorphic  periodic  functions  is  simpler  than  that  of  meromorphic 
functions  of  several  variables  in  general,  as  it  is  sufficient  to  consider 
only  finite  values  of  the  variables;  it  is  the  natural  extension  of 
the  theory  of  doubly  periodic  functions  previously  discussed.  It 
can  be  shown  to  reduce,  though  the  proof  of^this  requires  considerable 
developments  of  which  we  cannot  speak,  to  the  theory  of  a  single 
integral  function  of  ui,  .  .  .  Up,  called  the  Tketa  Function.  Tliis  is 
expressible  as  a  series  of  positive  and  negative  integral  powers  of 
quantities  exp  (ciUi),  exp  (cxih), . . .  exp  (c^Up),  wherein  Ci, .  . .  Cp  are 
proper  constants;  for  i  this  theta  function  is  essential^  the 
same  as  that  above  g^ven  under  a  different  form  (see  %  14,  DouUy 
Periodic  Functions),  the  function  v(u).  In  the  case  of  ^-i,  all 
meromorphic  functions  periodic  with  the  same  two  periods  have 
been  shown  to  be  rational  functions  of  two  of  them  connected  by  a 
single  algebraic  equation ;  in  the  same  way  all  meromorphic  functions 
of  p  vanables,  periodic  with  the  same  sets  of  simultaneous  periods. 
2p  sets  in  all,  can  be  shown  to  be  expresuble  rationally  in  terms  of 
^+1  nich  periodic  functions  connected  by  a  single  ajfpbraic  equation. 
Let  Xt, . . .  a^,  y  denote  such  functions;  then  each  of  the  partial 
derivatives  axi/9ut  will  equally  be  a  meromorphic  function  of  the 
same  periods,  and  so  npressible  rationally  in  terms  at  Xi,  . . .  Xp^yi 
thus  unre  will  exist  p  equations  of  the  form 

dxt  -  Kidui  + . . .  -f  Rfd«v. 
and  hen(x  p  equations  of  the  form 

.  dui='Hi,idxi+  . . .  +Hi.ydlrM 

wherein  H<,  /  are  rational  functions  ol  Xi, . . ,  Xp,  y,  these  being  con- 
nected by  afundamentalalgebraicfratiooai)  equation,say/(xi|. . .  ai^»,y) 
—o.  ^This  then  is  the  generalized  form  of  the  corresponding  equation 
for  ^=-1. 

§  26.  Multiply- Periodic  Functions  and  the  Theory  of  Surfaces. — 
The  theory  of  algebraic  integrals  fR{x,y)dx,  wherein  x,y  are 
connected  by  a  rational  equation  fix,y)=o,  has  devdoped 
concurrently  with  the  theory  of  algebraic  curves;  in  particular 
the  existence  of  the  number  p  invariant  by  all  birational  trans- 
formations is  one  result  of  an  extensive  theory  in  which  curves 
capable  of  birational  ooirespondence  are  regai4ed  as  equivalent; 
this  point  of  view  has  made  possible  a  general  theory  ot  what 
might  otherwise  have  remained  a  collection  of  is(^ted  theorems. 

In  recent  years  developments  have  been  made  which  point  to 
a  similar  unity  of  conception  as  possible  for  surfaces,  or  indeed  for 
algebraic  constructs  of  any  numlxr  of  dimensions.  These  develop- 
ments have  been  in  two  directions,  at  first  followed  independently, 
but  now  happily  brought  into  the  most  intimate  connexion.  On  the 
analytical  siae,  E.  Picard  has  considered  the  possibility  of  classify- 
ing integrals  of  the  form  J{Rds+Sdy),  bdoi^iw  to  a  surface  /(x,y,z) 
»o,  wherein  R  and  S  are  rational  functions  oTx.  s,  according  as 
they  are  (l)  everywhere  finite,  (3)  have  poles,  which  then  lie  along 
curves  upon  the  surface,  or  (3)  nave  logarithmic  infinities,  also  then 
lying  aloi^  curves,  and  has  brought  the  theory  to  a  h^h  degree 
of  perfection.  On  the  geometrical  side  A.  Clebsch  and  M. 
Noether,  and  more  recently  the  Italian  school,  have  considered  the 
geometrical  characteristics  of  a  surface  which  are  unaltered  by  bi- 
rational transformation.  It  was  first  remarked  that  for  surfaces  of 
order  n  there  are  associated  surfaces  of  order  «-4,  having  properties 
in  relation  thereto  analogous  to  those  of  curves  of  order  «-3  for  a 
plane  curve  of  order  n;  if  such  a  surface /(x,y.t)«o  have  a  double 
curve  with  triple  points  triple  also  for  the  surface,  and  ^{x,y,i)='0 
be  a  surface  of  order  n-4  passing  through  the  double  curve,  the 
double  int^ral 

j)  ^fjar 

is  eveiywhere  finite;  and,  the  most  general  everywhere  finite 
integral  of  this  form  remains  invariant  in  a  birational  transformation 
of  the  surface  /,  the  theorem  being  capable  of  generalization  to 


algebraic  constructs  cS  any  number  of  dimensions.  The  number  of 
linearly  indejKndent  surfaces  of  order  n-4,  possessing  the  requisite 
particularity  in  regard  to  the  singular  lines  and  points  at  the  surface, 
IS  thus  a  number  invariant  by  birational  trantformation,  and 
the  equality  of  these  numbers  for  two  surfaces  is  a  necessary  con- 
dition of  their  being  capable  of  such  transfonnation.  The  number 
of  surfaces  of  order  m  having  the  assigned  particularity  in  r^iard  to 
the  singular  points  and  lines  of  the  fundamental  surface  can  be  given 
by  a  formula  for  a  surface  of  given  singularity;  but  the  value  of  this 
formula  for  m— M-4  is  not  in  all  cases  equal  to  the  actual  numbH 
of  surfaces  of  order  n-4  with  the  asngned  particularity,  and  for  a 
cone  (or  ruled  surface)  is  In  fact  negative,  being  the  negative  d  the 
deficiency  of  the  plane  section  of  the  cone.  Nevertheless  this 
number  for  m"»-4  is  also  found  to  be  invariant  for  birational 
transfonnation.  This  number,  now  denoted  by  p»,  is  then  a  second 
invariant  of  birational  transformation.  The  former  number,  of 
actual  surfaces  of  order  n-^  with  the  assipied  particularity  in  regard 
to  the  dngularides  of  the  surface,  is  now  denoted  by  pg.  'The 
difference  Pg-Pa,  which  is  never  n^^tive,  is  a  most  important 
characteristic  of  a  surface.  When  it  is  zero,  as  in  the  case  of  the 
general  surface  of  order  n,  and  in  a  vast  number  of  other  ordinary 
cases,  the  surface  is  called  regular. 

On  a  plane  a^ebraical  curve  we  may  connder  linear  series  of  sets 
of  points,  obtained  by  the  intersection  with  tt  of  curves  X<^-fXi^i4- 
.  .  .MQ,  wherein  X,  Xi,  ...  are  variable  coefficients;  such  a  series 
consists  of  the  sets  of  points  where  a  rational  function  of  given  pot«i| 
belonging  to  the  construct  /(x,y)  -o,  has  constant  values.  And  we 
may  consider  series  of  sets  of  points  determined  by  variaUe  curves 
whose  coefficients  are  algebraical  functions,  not  necessarily  rational 
functions,  of  parameters.  Similariy  on  a  surface  we  may  consider 
linear  systems  of  curves,  obtained  by  the  intersection  with  the 
given  surface  of  variable  surfac^  X^-(-X{^-^  .  .  .1*0,  and  may 
consider  algebraic  systems,  of  which  the  individual  curve  is  gjven 
by  variable  surfaces  whose  co^dents  are  algebraical,  not  necessarily 
rational,  functions  of  parameters.  Of  a  linear  series  upon  a  plane 
curve  there  are  two  numbers  manifestly  invariant  in  birational 
transformation,  the  order,  which  is  the  number  of  points  forming  a 
set  of  the  series,  and  the  dimension,  which  is  the  number  of  para- 
meters Xi/X,Xt/X,  .  .  .  entering  linearly  in  the  equation  of  the  series. 
The  series  is  complete  when  tt  is  not  contained  In  a  series  of  the  same 
order  but  of  higher  dimension.  So  for  a  linear  system  curves 
upon  a  surface,  we  have  three  invariants  for  fajratiooal  transforma- 
tion ;  the  order,  being  in  the  number  of  variable  intersections  of  two 
curves  of  the  system,  the  dimension,  being  the  number  of  linear 
parameters  Xi/X,  Xt/X,  ...  in  the  equation  tor  the  system,  and  the 
deficiency  of  the  individual  curves  of  the  s^tem.  Upon  any  curve 
of  the  linear  system  the  other  curves  of  tne  syston  define  a  linear 
series,  called  the  charaUerisUc  series;  but  even  when  the  linear 
system  is  complete,  that-  is,  not  contained  in  another  linear  system 
of  the  same  onlarand  higher  dimension,  it  does  not  follow  that  the 
characteristic  series  iscomplete;  itmaybeoontainedinaserieswhose 
dimension  is  greater  by  Pr^a  than  its  own  dimension.  When  this 
is  so  it  can  be  shown  that  ue  linear  system  of  curves  is  contained 
in  an  algebraic  system  whose  dimension  is  greater  by  ^g--^athaji  the 
dimennon  of  the  linear  system.  The  extra  P^P^-Pa  variable  para- 
meters so  entering  may  ot  regarded  as  the  independent  co-<»dinatea 
of  an  algebraic  construct  S^,xi, . . .  Xp)  »o;  this  construct  has  the 

f property  that  its  co-ordinates  are  single  valued  meromc^phic 
unctions  of  p  variables,  which  are  periodic,  possessing  ap  systema 
of  periods;  uie  p  variables  are  expressible  in  the  forms 
m'J%<.xc/)dxt+ . . .  +-R,(x,y)dx^ 

wherein  Rj(x,y)  denotes  a  rational  function  of  xi,  .  .  .  «>  and  y. 
The  original  surface  tias  correspondingly  p  integrals  of  tne  form 
f(Rdx+Sdy),  wherein  R,  S  are  rational  m  x,  y,  x,  which  are  eveiy- 
where finite;  and  it  can  be  shown  that  it  has  no  other  such  int^rab. 
From  this  point  of  view,  then,  the  number  Pt^Pg-Pa  is,  for  a  sur* 
face,  analogous  to  the  deficiency  of  a  plane  curve ;  anotbo*  analc^ 
arises  in  the  comparison  of  the  theorems:  for  a  p^ane  curve  of  zero 
deficiency  there  exists  no  algebraic  series  of  sets  of  points  which 
does  not  consist  of  sets  belonging  to  a  linear  series;  for  a  surface  for 
which  Pg-pa^o  there  exists  no  algebraic  system  of  curves  not 
contained  in  a  linear  system. 

But  whereas  for  a  plane  curve  of  deficiency  zero,  the  co-ordinates 
of  the  points  ai  the  curve  are  rational  functions  of  a  single  parameter, 
it  is  not  necessarily  the  case  that  for  a  surface  having  p^^  =0  the 
coordinates  of  the  points  are  rational  functions  of  two  parameters; 
it  is  nece^ary  that  Pp—Pa^o,  but  this  is  not  sufficient.  Forstuv 
faces,  berade  the  Pc  linearly  independent  surfaces  of  order  n-4 
having  a  definite  particularity  at  the  singularities  of  the  surface,  it  is 
useful  to  consider  surfaces  of  order  jF(ff-4),  also  having  each  a 
definite  particularity  at  the  singularities,  the  number  of  tnese,  not 
containii^  the  or^nal  surface  as  component,  which  are  linearly 
indepradent,  is  denoted  by  Pi.  It  can  then  be  stated  that  a  sufficient 
omaition  for  a  surface  to  be  rational  consistB  <^  the  two  conditions 
Pa=o,  Pi»o.  More  generally  it  becomes  a  problem  to  classify 
surfaces  according  to  the  values  of  the  various  numbera  which  are 
invariant  under  oirational  transformation,  and  to  determine  for 
each  the  simplest  form  of  surface  to  which  it  is  birationally  equivalent. 
Thus,  for  example,  the  hyperelliptic  surfara  discussed  by  Humbert, 
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of  which  the  co-ordinates  are  roeromorphic  functions  of  two  variables 
of  the  simplest  land,  with  four  sets  o{  periods,  is  characterized  by 
Pa'' I,  ^  =■  —  I J  or  again,  any  surface  possessing  a  linear  system  of 
curves  of  whicn  the  order  exceeds  twice  the  deficiency^  of  the  in- 
dividual curves  dumnished  by  two,  is  redudUe  by  btrational  tians- 
fonnation  to  a  mled  surfaoe  or  is  a  tattonal  sarrace.  But  beyond 
the  general  statement  that  much  progress  has  already  been  made 
in  tms  direction,  of  great  interest  to  the  student  of  the  theory  of 
functions,  nothing  further  can  be  added  here. 

Bibliography. — ^The  learner  will  find  a  ludd  introduction  to  the 
theory  in  £.  Gouisat,  Cottrs  d'anatyse  mathSnuUique,  t.  u.  (Paris, 

1905)  ,  or,  with  much  greater  detail,  in  A.  R.  Foisytfa,  Theory  of 
FuncUoHs  of  a  Complex  VariaHe  (snd  ed.,  Cambridge,  1900);  for 
logical  rigour  in  the  more  difficiut  theorems,  he  uioukf  consult 
W.  F.  Osgood,  Lehrbueh  der  Funetumentheorie,  Bd.  i.  (Leipzig,  1906- 

1907)  ;  for  greater  precision  in  rGt:aid  to  the  necessary  quasi- 
geometrical  axioms,  beside  the  indications  attempted  here,  he  should 
consult  W.  H.  Young,  Tka  Theory  of  Sets  of  Points  (Cambridge, 

1906)  ,  chs.  viiu-xiii.,  and  C.  Jordan,  Cours  d'analyse,  t.  i.  (Paris, 
1893),  chs.  I.,  ii. ;  a  comprehensive  account  of  the  Theory  of  Ftmctions 
of  Real  VartaHes  is  by  £.  W.  Hobaon  (Cambridge.  1907).  Of  the 
tneory  regarded  as  based  after  Weierstrass  upon  the  theory  of  power 
series,  there  is  J.  Harlcness  and  F.  Morley,  Introduction  to  the  Theory 
of  Anclylic  Functions  (London,  1898),  an  elementary  treatise; 
for  the  theory  of  the  convergence  of  series  there  is  also  T.  J.  I' A. 
Bromwich,  An  In^oducHoH  to  the  Theory  of  Infinite  Series  (London, 

1908)  ;  but  the  stodent  should  consult  the  collected  works  of  Weier- 
strass (Berlio,  i894ff.)>  and  the  writings  ttfMittas-Lefflerintheearly 
volumes  of  the  Acta  mathemalica;  earlier  expositions  of  the  theory 
of  functions  on  the  bans  of  power  series  are  in  C.  MIray,  Lefons 
nom^ies  sur  I'analyse  infimtistmaU  (Paris,  1894),  and  in  Lagiange's 
books  00  the  Theory  of  Funcrions.  An  account  of  the  theory  of 
potential  in  its  aF>|:^cations  to  the  present  theory  is  found  in  most 
treatises;  in  particular  consult  E.  Picard,  TratU  d'analyse,  t.  ii. 
(Fnris,  1893).  For  elliptic  functions  there  is  an  introductory  book, 
P.  AppeO  and  E.  Laoour,  PrineipesdelailiSoriedesfoncHonselliptigues 
«i  appliaUiona  (Paris,  1897),  beside  the  treatises  of  G.  H.  Halpben, 
Traiti  des  foncUans  elHptiques  et  de  lews  ampliations  (three  parts, 
Paris,  1886  fF.),  and  J.  Tannery  et  J.  Molk,  Eliments  de  la  dUorie 
des  fonctions  aiiptiques  (Paris,  1693  ff.);  a  book,  A.  G.  Greenhill, 
The  AppHcatioms  of  ElU^ie  PuncHons  (London,  1892),  shows  how 
tfae  functions  enter  in  ivoblenis  of  manv  Unds.  For  modular 
functions  there  is  an  Gctensive  treatise,  r .  Klein  and  R.  Fridie, 
Theorie  der  elliptischen  Modulfunclionen  (Leip^,  1890) ;  see  also 
the  most  interesting;  smaller  volume,  F.  Klein,  tJoir  das  Ikosaeder 
(Leipng,  1884)  (also  obtainable  in  English).  For  the  theory  <^ 
Kiemann's  suitaoe,  and  algebraic  intmals,  an  interesting  intro- 
duction is  P.  Appell  and  E.  Goursat,  Theitrte  des  fonctions  algSbriques 
et  de  lews  inUgrales;  for  Abelian  functions  see  also  H.  Stahl,  Theorie 
der  Abel'schen  Functionen  (Leipzig,  i8$»6),  and  H.  F.  Baker,  An 
Introduction  to  the  Theory  of  MwH'my  Periodic  Fwttiions  (Camlnidge, 

1907)  ,  and  H.  F,  Baker,  AM's  Theorem  and  the  Allied  Theory,  tn- 
auaint  the  Theory  of  the  Theta  Fwtctions  (Cambridge,  1897);  for 
theta  functions  01  one  variable  a  standard  work  is  C.  G.  Jacobi, 
Fundamenta  nova,  Gfc.  (KAnigsber^,  1828);  for  the  general  theory 
of  theta  funcrions,  consult  W.  Wirtio^er,  Untersuchungen  Hber  Theta- 
PtmeHonm  (Ldpjdg,  189$)-  For  a  history  of  the  theory  of  algebraic 
functions  oonsiut  A.  Bnll  and  M.  Noether,  JtHe  Entunciluiti  der 
Theorie  der  algebraischen  Functionen  in  Slterer  und  neuerer  Zeit, 
Bericht  der  deutschen  MathemaUher-Vereirtigung  (1894.);  and  for  a 
special  theory  of  algebraic  functions,  K.  HenscJ  and  G.  Landsberg, 
Theorie  der  algebraischen  Function  tLs.w.  (Leip^g,  1902).  The 
student  will,  of  course,  consult  also  Riemann's  and  \^ierstra6s's 
Ges.  Werke.  For  the  applications  to  geometry  in  general  an  im- 
portant contribution,  of  permanent  value,  is  E.  Picard  and  G.  Simart, 
Thiorie  des  fonctions  algibriques  de  deux  variables  indipendantes 
(P^ria,  1897-1906).  This  work  contains,  as  Note  v.  t.  ii.  p.  485,  a 
valuable  summary  by  MM.  Castelnuovo  and  Enriquea,  Sw  quelques 
rSsultals  nouveaux  dans  la  thiorie  des  surfaces  alg6brigues,  containing 
many  references  to  the  numerous  memoirs  to  be  found,  for  the  most 
part,  in  the  transactions  scientific  societies  and  the  mathematical 
journals  of  Italy. 

Beside  the  Moks  above  enumerated  there  exists  an  unlimited 
number  of  individual  memoirs,  often  of  permanent  importance 
and  only  imperfectly,  or  too  elaborately,  reproduced  in  the  pages 
of  the  volumes  in  which  the  student  will  find  references  to  them. 
The  German  Encyclopaedia  of  Mathematics,  and  the  Royal  Society's 
Reference  Catalogue  of  Current  Scientific  Literature,  Pwe  Mathematics, 
published  yearly,  should  also  be  consulted.  (H.  F.  Ba.) 

FUNDT,  BAT  OF,  an  inlet  of  the  North  Atlantic,  separating 
New  Brunswick  from  Nova  Scotia.  It  is  145  m.  long  and  48  m. 
wide  at  the  mouth,  but  gradually  nanows  towards  the  head, 
where  it  divides  into  Chignecto  Bay  to  the  north,  which  sub- 
divides into  Sfaepody  Bay  and  Cumberland  Basin  (the  French 
Beaubassin),  and  Minas  Channel,  leading  into  Minas  Basin,  to. 
the  east  and  south.  Off  its  western  shore  opens  Passamaquoddy 
Bay,  a  magnificent  sheet  o£  deep  water  with  good  anchorage. 
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receiving  the  waters  of  the  St  Crofai  river  end  forming  part  of 
the  boundary  between  New  Brunswick  and  the  state  td  lilaine. 
The  Bay  of  Fundy  is  remarkable  for  the  great  rise  and  fail  of 
the  tide,  which  at  the  head  of  the  bay  has  been  known  to  reach 
62  ft.  In  Passamaquoddy  Bay  the  rise  and  fall  is  about  25  ft., 
which  gradually  increases  toward  the  narrow  upper  reaches. 
At  spring  tides  the  water  in  the  Bay  of  Fundy  is  19  ft.  higher 
than  it  is  in  Bay  Verte,  in  Northumberland  Strait,  only  15  m. 
distant.  Though  the  bay  is  deep,  navigation  is  rendered 
dangerous  by  the  violence  and  rapidity  of  the  tide,  and  in  summer 
by  frequent  fogs.  At  low  tide,  at  such  points  as  Moncton  or 
Amherst,  only  an  expanse  of  red  mud  can  be  seen,  and  the  tide 
rushes  in  a  ban  or  crest  from  3  to  6  ft.  in  height.  Large  areas 
of  fiertiie  marshes  are  situated  at  the  head  of  the  bay,  and  the 
remains  of  a  submerged  forest  show  that  the  land  has  subsided 
in  the  latest  geol(^cal  period  at  least  40  ft.  The  bay  receives 
the  waters  of  the  St  Croix  and  St  John  rivers,  and  has  numerous 
harbours,  of  which  the  chief  are  St  Andrews  (on  Passamaquoddy 
Bay)  and  St  John  in  New  Brunswick,  and  Digby  and  Annapolis 
(on  an  inlet  known  as  Annapolis  Basin)  in  Nova  Scotia.  It  was 
first  explored  by  the  Sicui  de  Monts  (d.  c.  162&)  in  1604  and 
named  by  him  La  Ba3re  Fran^aise. 

FUNERAL  RITES,  the  ceremonies  associated  with  different 
methods  of  disposing  of  the  dead.  (See  also  Bukiai.  akd  Bukuz. 
Acts;  Ceuexeky;  and  Ckbxation.)  In  general  we  have  little 
record,  except  in  their  tombs,  of  races  which,  in  a  past  measured 
not  merdy  by  hundreds  but  by  thousands  of  years,  occupied 
the  earth;  and  exploration  of  these  often  furnishes  our  only 
clue  to  the  religions,  opinions,  customs,  institutions  and  arts  of 
long  vanished  societies.  In  the  case  of  the  great  culture  folks 
of  antiquity,  the  Babylonians,  Egyptians,  Hindus,  Persians, 
Greeks  and  Romans,  we  have,  besides  their  monuments,  the 
evidence  of  their  literatures,  and  so  can  know  nearly  as  much  oi 
their  rites  as  we  do  of  our  own.  The  rites  of  modem  savages 
not  only  help  us  to  interpret  prehistoric  monuments,  but  explain 
peculiarities  in  our  own  rituals  and  in  those  of  the  culture  folks 
of  the  past  of  which  the  significance  was  lost  or  buried  under 
etiokigical  myths.  We  must  not  then  confine  ourselves  to  the 
rites  of  a  few  leading  races,  neglecting  their  less  fortunate 
brethren  who  have  never  achieved  dviliauion.  It  is  better  to 
try  to  classify  the  rites  of  all  races  alike  according  as  they  embody 
certain  leading  conceptions  of  death,  certain  fears,  hopes,  beliefs 
entertained  about  the  dead,  about  thedr  future,  and  their  relations 
with  the  living. 

The  main  ideas,  then,  underiying  funeral  rites  may  roughly  be 

enumerated  as  follows: 

I.  The  pollution  or  taboo  attaching  to  a  corpse. 
3.  Mourning. 

3.  The  contmued  life  of  the  dead  as  evinced  in  tfae  hoosiiw  and 
et^uipment  of  the  dead,  in  the  furnishing  of  food  for  them,  and  m  the 
onentarion  and  posture  assigned  to  the  body. 

4.  Communion  with  the  dead  in  a  funeral  feast  and  otherwise. 

5.  Sacrifice  for  the  dead  and  expiarion  of  their  sins. 

6.  Death  witdiery. 

7.  Protection  of  the  dead  from  ghouls. 

8.  Fear  of  ghosts. 

I.  A  dead  body  is  unclean,  and  the  imdeanness  extends 
to  things  and  persons  which  touch  it.  Hence  the  Jewish  law 
(Num.  v.  2)  enacted  that  "  whoever  is  unclean  by  the  dead 
shall  be  put  outside  the  camp,  that  they  defile  not  the  camp 
in  the  midst  whereof  the  Lord  dwells."  Such  persons  were 
unclean  until  the  even,  and  might  not  eat  of  the  holy  things 
unless  they  bathed  their  flesh  in  water.  A  high  priest  might  on 
no  accoimt  "  go  in  to  any  dead  body  "  (Lev.  xxi.  11).  Why 
a  corpse  is  so  widely  tabooed  is  not  certain;  but  it  is  natural  to 
see  one  reason  in  the  corruption  which  in  warm  climates  soon 
sets  in.  The  common  experience  that  where  one  has  died 
another  is  likely  to  do  so  may  also  have  contributed,  though,  of 
course,  there  was  no  scientific  idea  of  infection.  The  old  Persian 
scriptures  are  full  of  this  taboo.  He  who  has  touched  a  corpse  is 
"  powerless  in  mind,  tongue  and  hand  "  (Zend  Avesia  in  Sacred 
Books  of  the  East,  pt.  i.  p.  120),  and  the  paralysis  is  inflicted  by 
the  innumerable  drugs  or  evil  spirits  which  invest  a  corpse. 
Fire  and  earth,  being  alike  creations  of  the  good  and  pure  god 
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AhiiTamazda,  a  body  must  not  be  bunted  <»*  buried;  and  so  the 
ancient  Fenians  and  their  descendants  the  Parsees  build  Dakmas 
or  "  towers  of  silence  "  on  bill-tops  far  from  human  habitations. 
Inside  these  the  corpses  are  laid  on  a  flagged  terrace  which 
drains  into  a  central  pit.  Twice  a  year  the  bones,  picked  clean 
by  dogs  and  birds  of  prey,  are  collected  in  the  pit,  and  when  it 
is  full  another  tower  is  built.  In  ancient  times  perhaps  the 
bodies  of  the  magi  or  priests  alone  were  exposed  at  such  expense; 
the  common  folk  were  covered  with  wax  and  laid  in  the  earth, 
the  wax  saving  the  earth  from  pollution.  In  Rome  and  Greece 
the  corpse  was  buried  by  night,  lest  it  shoidd  pollute  thesunligfat; 
and  a  trough  of  water  was  set  at  the  door  of  the  house  of  death 
that  men  might  purify  themselves  when  they  came  out,  before 
mixing  in  general  society.  Aiests  and  magistrates  in  I^me 
might  not  meet  or  look  on  a  cozpse,  for  they  were  thereby 
rendered  undean  and  incapable  of  fulfilling  their  official  duties 
without  undergoing  troublesome  rites  of  purification.  At  a 
Roman  funeral,  when  the  remains  had  been  laid  in  the  tomb, 
all  present  were  q>rinkled  with  lustral  water  from  a  branch  of 
olive  or  laurel  called  aspergillum;  and  when  they  had  gone 
home  they  were  asperged  afresh  and  stepped  over  a  fire.  The 
house  was  also  swept  out  with  a  broom,  probably  lest  the  ghost 
of  the  dead  should  be  lying  about  the  floor.  Many  races,  to 
avoid  pollution,  destroy  the  house  and  pn^xxty  of  the  deceased. 
Thus  the  Navahos  pull  down  the  hut  in  iriiich  he  died,  leaving  its 
ruins  on  the  ground;  but  if  it  be  an  expen^ve  but,  a  shanty 
is  extemporized  alongside,  into  which  the  dying  man  is  trans- 
ferred before  death.  No  one  will  use  the  timbers  of  a  hut  so 
ruined.  A  burial  custom  of  the  Solomon  Islands,  noted  by 
R.  H.  Codrington  (The  Mdanestans^  p.  355),  may  be  dictated 
by  the  same  scruple.  There  "  the  mourners  having  hung  up  a 
dead  man's  arms  on  his  house  make  great  lamentations;  all 
remains  afterwards  untouched,  the  house  goes  to  ruin,  mantled, 
as  time  goes  on,  with  the  vines  of  the  growing  yams,  a  picturesque 
and  indeed,  perhaps,  a  touching  sight;  for  these  things  are  not 
set  tq>  that  they  may  in  a  ghostfy  mtuuer  accompany  thdr 
fonnerowner."  H.01deaberg(Ji«'js^<^^^>P'4Sli)deacribe8 
how  Hindus  diave  themselves  and  cut  off  their  nails  after  a 
death,  at  the  same  time  that  they  wash,  renew  the  hearth  fire, 
and  furnish  themselves  with  new  veasds.  For  the  hair  and 
naib  may  harbour  pollution,  just  as  the  medieval  Greeks  believed 
that  evil  spirits  could  lurk  in  a  man's  beard  (Leo  Allatius,  De 
opinionibus  quorundam  Graecortm).  The  dead  man's  body 
is  shorn  and  the  nails  cut  for  a  kindred  reason;  for  it  must  be 
purified  as  much  as  can  be  before  it  is  burned  as  an  offering  on 
the  pyre  and  before  he  enters  on  a  new  sphere  of  existence. 

3.  We  are  accustomed  to  regard  mourning  costume  as  primarily 
an  outward  sign  of  our  grief.  Originally,  however,  the  special 
garb  seems  to  have  been  intended  to  warn  the  general  public 
that  persons  so  attired  were  unclean.  In  ancient  Rome  mourners 
stayeid  at  home  and  avoided  all  feasts  and  amusements;  laying 
aside  gold,  purple  and  jewels,  they  wore  black  dresses  called 
iugubria  or  even  skins.  They  cut  neither  hair  nor  beard,  nor 
lighted  fire.  Under  the  emperors  women  began  to  wear  white. 
On  the  west  coast  of  Africa  negroes  wear  white,  on  the  Gold 
Coast  red.  The  Chinese  wear  hemp,  which  is  cheap,  for  mourning 
dress  must  as  a  rule  be  destroyed  when  the  season  of  grief  is 
past  to  get  rid  of  the  taboo.  Among  the  Aruntas  of  Australia 
the  wives  of  a  dead  man  smear  themselves  with  white  pipe-clay 
untU  the  last  ceremonies  are  finished,  sometimes  adding  ashes — 
this  not  to  conceal  thems^ves  from  the  ghost  (which  may  partly 
be  the  aim  of  some  mourning  costumes),  but  to  show  the  ghost 
that  they  are  duly  sorrowing  for  their  loss.  These  widows  must 
not  talk  except  on  their  hands  for  a  whole  year.  '*  Among  the 
Maoris,"  says  Frazer  {Golden  Bough,  i.  323),  "  anyone  who  had 
handled  a  corpse,  helped  to  convey  it  to  the  grave,  or  touched  a 
dead  man's  bones,  was  cut  off  from  all  intercourse  and  almost 
all  communication  with  mankind.  He  could  not  enter  any 
house,  or  come  into  contact  with  any  person  or  thing,  without 
utterly  bedevilling  them.  He  might  not  even  touch  food  with 
his  hands,  which  had  become  so  fri^tfuUy  tabooed  or  unclean 
as  to  be  quite  useless.   Food  would  be  set  for  him  on  the  ground, 


and  he  woidd  then  sittn-  kned  down,  and,  with  his  hands  carefully 
held  behind  his  back,  would  gnaw  at  it  as  best  he  could."  Often 
a  degraded  outcast  was  kept  in  a  village  to  feed  mourners.  Such 
a  taboo  is  strictly  similar  to  those  which  surround  a  sacred  chief 
or  his  property,  a  menstruous  woman  or  a  homicide,  rendering 
them  dangerous  to  themselves  and  to  all  who  approach  them. 

3.  Primitive  folk  cannot  conceive  of  a  man's  soul  surviving 
apart  from  his  body,  nor  of  another  life  as  differing  from  this, 
and  the  dead  must  continue  to  enjoy  what  they  had  here. 
Accordingly  the  Patagonians  kill  horses  at  the  grave  that  the 
dead  may  ride  to  Alkuemapu,  or  country  of  the  dead.  After  a 
year  they  collect  a  chief's  bones,  arrange  them,  tie  them  together 
and'  dress  them  in  his  best  garments  with  beads  and  feathers. 
Then  they  lay  him  mth  hL  weapons  in  a  square  pit,  round 
which  dead  horses  are  placed  set  upright  on  their  feet  by  stakes. 
As  late  as  1781  in  Poland  F.  Casimir's  horse  was  slain  and  buried 
with  him.  In  the  Caucasus  a  Christian  lady's  jewels  are  buried 
with  her.  The  Hindus  used  to  bum  a  man's  widow  on  his  pyre, 
because  he  cotdd  not  do  without  her;  and  St  Boniface  commends 
the  self-sacrifice  of  the  Wend  widows  who  in  his  day  burned 
themselves  alive  on  their  husbands'  pyres. 

The  tumuli  met  with  all  over  the  north  of  Europe  (in  the 
Orkneys  alone  2000  remain)  are  regular  houses  of  the  dead, 
models  of  those  Xhey  occupied  in  life.  The  greater  the  dignity 
of  the  deceased,  the  loftier  was  his  barrow.  SUbuzy  hUl  is 
170  ft.  high;  the  tomb  of  Alyattes,  fathra  of  Croesus,  was  a 
fourth  of  a  league  round;  the  Pyramids  are  still  the  largest 
buildings  in  existence;  at  Oberea  in  Tahiti  is  a  barrow  267  ft. 
long,  87  wide  and  44  high.  Some  Eskimo  just  leave  a  dead 
man's  body  in  bis  house,  and  shut  it  up,  often  leaving  by  his 
side  a  dog's  head  to  guide  him  on  his  last  journey,  along  with 
his  tools  and  kayak.  The  Sea  Dyaks  set  a  diief  adrift  in  his  war 
canoe  with  his  weapons.  So  in  Norse  story  Hake  "  was  laid 
wounded  on  a  ship  with  the  dead  men  and  arms;  the  ship  was 
taken  out  to  sea  and  set  on  fire."  The  Asking  was  r^iilar^ 
buried  in  his  ship  or  boat  under  a  great  mound.  He  sailed 
after  death  to  Valhalla.  In  the  ship  was  lud  a  stone  as  anchw 
and  the  tools,  clothes,  weapons  and  treasures  of  tlie  dead.  The 
Egyptians,  whose  land  was  the  gift  of  the  river  Nile,  equally 
believed  that  the  dead  crossed  over  water,  and  fashion^  the 
hearse  in  the  form  of  a  boat.  Hence  perhaps  was  derived  the 
Greek  myth  of  Charon  and  the  Styx,  and  the  custom,  Trtiich  still 
survives  in  parts  of  Europe,  of  placing  a  coin  in  the  mouth  of  the 
dead  with  which  to  pay  the  ferryman.  The  Egyptians  placed 
in  the  tomb  books  of  a  kind  to  guide  the  dead  to  the  next  world. 
The  Copts  in  a  later  age  did  the  same,  and  to  this  custom  we  owe 
the  recovery  in  Egypt  of  much  ancient  literature.  The  Armenians 
till  lately  buried  with  a  priest  his  missal  or  gospeL 

In  Egyptian  entombments  of  the  Xllth  to  the  XI  Vth  dynasties 
were  added  above  the  sepulchres  what  I^essor  Petrie  terms  soul- 
houses,  viz.  small  modds  of  houses  furnished  with  couch  and 
table,  &c.,  for  the  use  of  the  ka.  or  double  whenever  it  might  wish 
to  come  above  ground  and  partake  of  meats  and  drinks.  They 
recall,  in  point  of  size,  the  hut-urns  of  the  Etruscans,  but  the 
latter  had  another  use,  for  they  contain  incinerated  remains. 
Etruscan  tombs,  like  those  of  Egypt  and  Asia  Minor,  were  made 
to  resemble  the  dwelling-houses  of  the  living,  and  furnished  with 
coffered  ceilings,  panelled  walls,  couches,  stools,  easy  chairs  with 
footstools  attached,  all  hewn  out  of  the  living  rock  (Dennis, 
CiUes  and  Cemeteries  of  B^ruria,  vol  i.  p.  Ixx.). 

Of  the  oM  Peruvian  mummies  in  the  Kircherian  Museum  at 
Rome,  several  are  of  women  with  babies  in  their  arms,  whence 
it  is  evident  that  a  mother  had  her  suckling  buried  with  her; 
it  would  console  her  in  the  next  world  and  could  hardly  survive 
her  in  this.  The  practice  of  burying  ornaments,  tools  and 
weapons  with  the  dead  characterizes  the  inhumations  of  the 
Quaternary  epoch,  as  if  in  that  dim  and  remote  age  death  was 
already  regarded  as  the  portal  of  another  life  closely  resembling 
this.  The  cups,  tools,  weapons,  ornaments  and  other  articles 
deposited  with  the  dead  are  often  carefully  broken  or  turned 
upside  down  and  inside  out;  for  the  soul  or  mattes  of  objects  is 
liberated  by  such  fracture  or  inversion  and  so  passes  into  the 
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dead  man's  use  and  possession.  For  the  same  reason  where  the 
dead  are  burned,  their  properties  are  committed  to  the  flames. 
The  ghost  of  the  warrior  has  a  ghostly  sword  and  buckler  to 
fight  with  ajid  aj^iostly  cup  to  drink  from,  ukI  he  is  also  nourished 
by  the  impalpable  odour  and  reek  of  the  animal  victims  sacrificed 
over  his  grave.  Instead  of  valuable  objects  cheap  images  and 
models  are  often  substituted;  and  why  not,  if  the  mere  ghosts 
of  the  things  are  all  that  the  wraith  can  enjoy  ?  Thus  Marco 
Polo  (ii.  76}  describes  how  in  the  land  of  Kiiuay  (Hang-chau) 
"  the  friends  and  relations  make  a  great  mourning  for  the 
deceased,  and  clothe  themselves  in  hempen  garments,  and  follow 
the  corpse,  playing  on  a  variety  of  instruments  and  sii^^ng 
hymns  to  their  idols.  And  when  they  come  to  the  burning  placx 
they  take  representations  of  things  cut  out  of  parchment,  such 
as  caparisoned  horses,  male  and  female  slaves,  cameb,  armour, 
suits  of  doth  of  gold  (and  money),  in  great  quantities,  and  these 
things  they  put  on  the  fire  along  with  the  coque  so  that  they 
are  all  burned  with  it.  And  they  teO  you  that  the  dead  man 
shall  have  all  these  slaves  and  animals  of  which  the  effigies  are 
burned,  aUve  in  flesh  and  blood,  and  the  money  in  gold,  at  his 
disposal  in  the  next  world;  and  that  the  instruments  which 
they  have  caused  to  be  played  at  his  funeral,  and  the  idol  hymns 
that  have  been  chaunted  shall  also  be  produced  again  to  welcome 
him  in  the  next  world."  The  manufacture  erf  such  paper  j«mu- 
lacra  for  consumption  at  funerals  is  still  an  important  industry 
in  Chinese  dties.  The  andent  Egyptians,  assured  that  a  man's 
ka  or  double  shall  revivify  his  body,  took  pains  to  guard  the 
flesh  from  corruption,  stewing  the  corpse  in  natron  and  stufi&ng 
H  with  spices.  A  body  so  prepared  is  called  a  mummy  (^.v.), 
and  the  custom  wu  already  of  a  hoary  antiquity  in  3300  B.a, 
when  the  oldest  dated  mummy  we  have  wai  made.  The  bowds, 
removed  in  the  process,  were  placed  in  jars  over  the  corpse  in  the 
tomb,  together  with  writing  tablets,  books,  muscal  instruments, 
&c.,  of  the  dead.  Cemeteries  also  remain  fuU  of  mummies  of 
crocodiles,  cats,  fiah,  cows  and  other  sacred  animals.  The 
Greeks  settled  in  Egypt  learned  to  mummify  their  dead,  but 
the  custom  was  abhorrent  to  the  Jews,  although  the  Christian 
belief  in  the  resurrection  of  the  flesh  must  have  been  formed  to 
a  large  extent  under  Egyptian  influ^ce.  Half  the  superiority  of 
the  Jewish  to  other  andent  religions  lay  in  this,  that  it  inscribed 
no  funeral  rites  other  than  the  simplest  inhumaUon. 

The  dead  all  over  the  W(»id  and  from  remote  antiquity  have 
been  laid  not  anyhow  in  the  earth,  but  with  the  feet  ami  face 
towards  the  re^on  in  which  their  future  will  be  spent;  the 
Samoans  and  Fijians  towards  the  for  west  whither  their  soula 
have  preceded  them;  the  Guarayos  with  head  turned  eastwards 
because  their  god  Tamoi  has  in  that  quarter  "  his  hai^y  hunting 
grounds  where  the  dead  will  meet  again  "  (Tylor,  Prim.  Cult. 
ii.  422).  The  legend  is  that  Christ  was  buried  with  His  head  to 
the  west,  and  the  church  follows  the  custom,  more  andent  than 
itself,  of  laying  the  dead  looking  to  the  East,  because  that  is 
the  attitude  of  prayer,  and  because  at  the  last  trump  they  will 
hurry  eastwards.  So  in  Eusebius  (Hist.  Bed.  430.  19)  a  martyr 
explains  to  his  pagan  judge  that  the  heavenly  Jerusalem,  the 
fatherland  of  the  pious,  lay  exactly  in  the  east  at  the  risuig  place 
of  the  sun.  Where  the  body  is  laid  out  straight  it  is  difficult  to 
discern  the  presence  of  any  other  idea  than  that  it  is  at  rest  In 
Scandinavian  barrows,  e.g.  in  the  one  opened  at  Goldtuivn  in 
1830,  the  skeletons  have  been  found  seated  on  a  low  stone  bench 
round  the  wall  of  the  grave  chamber  fadng  its  opening,  which 
^ways  looks  south  or  east,  never  north.  Here  the  dead  were 
continuing  the  drinking  bouts  they  enjoyed  on  earth. 

The  Peruvians  mummified  their  dead  and  placed  them  jointed 
and  huddled  up  with  knees  to  chin,  looking  toward  the  sunset, 
with  the  hands  held  before  the  face.  In  the  oldest  prehistoric 
tombs  along  the  Nile  the  bodies  are  doubled  up  in  the  same 
position.  It  would  seem  as  if  in  these  and  somerous  other 
nmilar  cases  the  deui  were  ddiberatdy  given  in  didr  graves 
the  attitude  of  a  foetus  in  the  womb,  and,  as  Dr  Budge  remarks 
(Egyptian  Ideas  of  the  future  Life,  London,  1899,  p.  i6a),  "  we 
may  perhaps  be  justified  in  seeing  in  this  custom  the  symbol 
of  a  hope  that,  as  the  child  is  born  from  this  position  into  the 
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world,  so  mi^t  the  deceased  be  bom  into  the  life  beyond  the 
grave."  The  late  Quaternary  skeletons  ol  the  Mentone  cave 
were  laid  in  a  layer  of  ferrugineous  earth  spedally  laid  down  for 
them,  and  have  contracted  a  red  colour  therefrom.  Many  cMher 
prehistoric  skeletons  found  in  Italy  have  a  reddish  colour,  perhaps 
for  the  same  reason,  or  because,  as  often  to-day,  the  bones  were 
stri[^>ed  of  flesh  and  painted.  Ambrose  relates  that  the  skeletons 
of  the  martyrs  Gervasius  and  Frotasius,  which  he  found  and 
deposited  A.D.  386  undo:  the  altar  <rf  his  new  basilica  in  Milan, 
were  mirae  magnttudinis  ut  prisca  aetas  ferebat,  and  were  also 
coloured  red.  He  imagined  the  red  to  be  the  remains  of  the 
martyrs'  blood  I  Hie  sanguis  damat  coloris  indido.  Salomon 
Reinach  has  rightly  divined  that  what  Ambrose  really  hit  upon 
was  a  prehistoric  tomb.  Red  earth  was  probably  chosen  as  a 
medium  in  which  to  lay  a  corpse  because  demons  flee  from  red. 
Sacred  trees  and  stones  are  painted  red,  and  for  the  most  solemn 
(rf  their  rites  savages  bedaub  themselves  with  red  clay.  It  is 
a  Uvourite  taboo  colour. 

4.  A  feast  is  an  essential  featiue  of  every  primitive  funeral, 
and  in  the  Irish  "  wake  "  it  still  survives.  A  dead  man's  soul 
or  double  has  to  be  fed  at  the  tomb  itself,  perhaps  to  keep  it 
from  prowling  about  the  homes  of  the  survivors  in  search  of 
victu^;  and  such  food  must  also  be  supplied  to  the  dead  at 
stated  intervals  for  months  or  years.  Many  races  leave  a 
narrow  passage  or  tube  open  down  to  the  cavity  in  which  the 
corpse  lies,  and  through  it  pour  down  drinks  for  the  dead. 
Traces  of  such  tubes  are  visible  in  the  prehistoric  tombs  of  the 
British  Isles.  However,  such  provision  of  food  is  not  properly 
a  funeral  feast  unless  the  survivors  participate.  In  the  Eastern 
churches  and  in  Russia  the  departed  are  thtis  fed  on  the  ninth, 
twelfth  and  f(»tieth  days  horn  death.  "  Ye  appease  the  shades 
of  the  dead  with  wine  and  meiUs,"  was  the  diarge  levelled  at 
the  Catfadics  by  the  4tfa-century  Manichaeana,  and  it  has  hardly 
ceased  to  be  true  even  now  after  the  lapse  of  sixteen  centuries. 
The  funeral  feast  proper,  however,  is  either  a  meal  of  communion 
with  or  in  the  dead,  which  accompanies  interment,  or  a  banquet 
off  the  flesh  of  victims  slain  in  atonement  of  the  dead  man's 
sins.  Some  anthropologists  see  in  the  common  meal  held  at  the 
grave  "  the  pledge  and  witness  of  the  unity  of  the  kin,  the  chief 
means,  if  not  of  making,  at  least  of  rqiairing  and  renewing  it."  ^ 
The  flesh  provided  at  these  banquets  is  occasionally  that  of  the 
dead  man  himself;  Herodotus  and  Strabo  in  antiquity  relate 
this  of  several  half-dvilized  races  in  the  East  and  West,  and  a 
similar  story  is  Xald  by  Marco  Polo  of  certain  Tatars.  Nor 
among  modern  savages  are  funeral  feasts  off  the  fle^  of  the  dead 
unknown,  and  they  seem  to  be  intended  to  effect  and  renew  a 
sacramental  union  or  kinship  of  the  living  with  the  dead.  The 
Uaupes  in  the  Amazons  indno-ate  a  corpse  a  month  after  death, 
pound  up  the  ashes,  and  mix  them  with  their  fermented  drinJc 
They  believe  that  the  virtues  of  the  dead  will  thus  be  passed  on 
to  tUs  survivors.  The  life  of  the  tribe  is  kept  inside  the  tribe 
and  not  lost.  Such  cannibal  sacraments,  however,  are  rare,  and, 
except  in  a  very  few  cases,  the  evidence  for  them  weak.  The 
slaying  and  eating  of  aniinai  victims,  however,  at  the  tomb  is  uni- 
venal  and  bears  several  meanings,  separately  or  all  at  once.  The 
ftwii^ftl*  may  be  shun  in  order  that  their  ghosts  may  acoonipany 
the  deceased  in  his  new  Hfe.  Hiis  significance  we  have  already 
dwelt  upon.  Or  it  is  believed  that  the  shade  feeds  upon  them, 
as  the  shades  came  up  from  Hades  and  lai^>ed  up  out  of  a  trendi 
the  blood  of  the  anim^  slain  by  Ulysses.  The  survivors  by 
eating  the  flesh  of  a  victim,  whose  blood  and  soul  the  dead  thus 
consume,  sacrameotally  confirm  the  mystic  tie  of  blood  kinship 
with  the  dead.  Or  lastly,  the  victim  may  be  offered  for  the  sins 
of  the  dead.  His  sins  are  even  supposed  to  be  transferred  into 
it  and  eaten  by  the  priest.  Such  expiatory  sacrifices  of  animals 
for  the  dead  survive  in  the  Christian  churdies  of  Armenia,  Syria 
and  of  the  East  general^.  Thdr  vicarious  character  is  emphasized 
in  the  prayers  which  accompany  them,  but  the  popular  under- 
standing of  them  probably  combines  all  the  meanings  above 
enumerated.  It  has  been  suggested  by  Robertson  Smith 
(Religion  of  the  Semites,  336)  that  the  world-wide  customs  of 
^  E.  S.  Hartland,  Legmd  ofJ*erseus  (1895),  ti.  278. 
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tearing  the  hair,  rending  the  garments,  and  cutting  and  wounding 
the  body  were  originally  intended  to  establish  a  life-bond  between 
the  dead  and  the  living.  The  survivors,  he  argues,  in  leaving 
portions  of  their  hair  and  garments,  and  yet  more  by  causing 
their  own  blood  to  stream  over  the  corpse  from  seU4nflicted 
wounds,  by  cutting  off  a  finger  and  throwing  it  into  the  grave, 
leave  what  is  eminent^  thear  own  with  the  dead,  so  drawing 
doaer  their  tie  with  him.  Conversely,  many  savages  daub  them- 
selves with  the  blood  and  other  effluences  of  their  dead  kinsmen, 
and  explain  their  custom  by  saying  that  in  this  way  a  portion 
of  the  dead  is  incorporated  in  themselves.  Often  the  survivors, 
especially  the  widows,  attach  the  bones  or  part  of  them  to  their 
persons  and  wear  them,  or  at  least  keep  them  in  their  houses. 
The  retention  of  the  locks  of  the  deceased  and  of  parts  of  bis 
dress  is  equally  common.  Thore  is  also  another  side  to  such 
customs.  Having  in  their  possession  bits  of  the  dead,  uid  being 
so  far  in  c<mimunion  with  him,  the  survives  axe  surer  of  his 
friendship.  They  have  ensured  themselves  against  ^losts  who 
are  apt  to  be  by  nature  envious  and  mischievous.  But  whatever 
their  original  significance,  the  tearing  of  dieeks  and  hair  and 
garments  and  cutting  with  knives  are  mostly  expressions  of  real 
sorrow,  and,  as  Robertson  Smith  remarks,  of  deprecation  and 
supplication  to  an  angry  god  or  spirit.  It  must  not  be  supposed 
that  the  savage  or  ancient  man  feels  less  than  ourselves  the 
poignancy  of  loss. 

6.  Death-witchery  has  close  parallels  in  the  witch  and  heretic 
hunts  of  the  Chrutians,  but,  happily  for  us,  only  flourishes 
to-day  among  savages.  Sixty  %  of  the  deaths  which  occur  in 
West  Africa  are,  according  to  Miss  Mary  Kingsley— «  credible 
witness— believeid  to  be  due  to  witchcraft  and  sorcery.  The 
blacks  r^rd  old  age  or  ^hiskm  of  blood  as  the  sole  legitimate 
causes  of  death.  All  ordinary  diseases  are  in  their  opinion  due 
to  private  magic  on  the  part  of  neighbours,  just  as  a  widespread 
epidemic  marks  the  active  hatred  "  of  some  great  outraged  nature 
spirit,  not  of  a  mere  human  dabbler  in  devils."  ^  Similarly  in 
Christian  countries  an  epidemic  is  set  down  to  the  wrath  of  a  God 
offended  by  the  presence  of  Jews,  Arians  and  other  heretics. 
The  duty  of  an  African  witch-doctor  is  to  find  out  who  bewitched 
the  deceased,  just  as  it  was  of  an  inquisitor  to  discover  the 
heretic.  Every  African  post-mortem  accordingly  involves  the 
murder  of  the  person  or  persons  who  bewitched  the  dead  man 
and  caused  him  to  die.  The  death-rate  by  these  means  is  nearly 
doubled;  but,  since  the  use  of  poison  against  an  obnoxious 
neighbour  fs  common,  the  right  person  is  occasionally  executed. 
It  is  also  well  for  neighbours  not  to  quarrel,  for,  if  th^r  do  and 
one  of  them  dies  of  smallpox,  the  other  is  likely  to  be  skin  as 
a  witch,  and  his  lungs,  liver  and  spleen  impaled  on  a  pole  at  the 
entrance  of  the  village.  It  is  the  same  case  with  the  Australian 
blacks:  "  no  such  thing  as  natural  death  is  realized  by  the 
native;  a  man  who  dies  has  of  necessity  been  killed  by  some 
other  man,  or  periiaps  even  by  a  woman,  and  sooner  or 
later  that  man  or  woman  will  be  attacked.  In  the  normal 
condition  of  the  tribe  every  death  meant  the  kiUing  of  another 
individual."* 

7.  Lastly,  a  primitive  interment  guards  against  the  double 
risk  of  the  ^ost  haunting  the  li^ng  and  of  ghouls  ax  vampires 
taking  possession  of  the  corpse,   l^e  latt»  end  is  likely  to  be 

achieved  if  the  body  is  cremated,  for  then  there  is  no  nidus  to 
harbour  the  demon;  but  whether,  in  the  remote  antiquity  to 
whidi  belong  many  barrows  containing  incinerated  remains, 
this  motive  worked,  cannot  be  ascertained.  The  Indo-European 
race  seems  to  have  cremated  at  an  early  epoch,  perhaps  before 
the  several  races  of  East  and  West  separated.  In  Christian 
funeral  rites  many  prayers  are  for  the  protection  of  the  body 
from  violation  by  vampires,  and  it  would  seem  as  if  such  a  motive 
dictated  Uie  architectural  solidity  of  some  ancient  tombs. 
Christian  graves  were  for  protection  regularly  sealed  with  the 
cross;  and  the  following  is  a  characteristic  prayer  from  the  old 
Armenian  rite  for  the  burial  of  a  layman: 

»  Mary  Kingsley,  West  African  Studies  (looi),  p.  178. 
*  B.  Spencer  and  F.  Jf.  Gilten,  The  Native  Tribes  ef  Central  AttOfoHa 
<i899).  P'48. 


"  Preserve,  Almighty  Lord,  this  man'a  spirit  with  all  saints  and 
with  all  lovers  of  Toy  holy  name.  And  do  Thou  seal  and  guard  the 
sepulchre  of  Thy  servant.  Thou  who  shuttest  up  the  depths  and 
sealest  them  with  Thy  almiriity  right  hand  ...  so  let  the  seal  of 
Thy  Lordship  abide  unmoved  upon  this  man's  dwelling-place  and 
upon  the  shnne  which  guards  Thy  servant.  And  let  not  any  filthy 
and  unclean  denl  dare  U>  approach  him,  such  as  assail  the  body  and 
souls  of  the  heathen,  who  possess  nojt  the  birth  of  the  hxAy  font,  and 
have  not  the  dread  seal  laid  upon  tJieir  graves." 

A  terrible  and  revolting  picture  of  the  superstitious  belief  in 
ghouls  which  violate  Christian  tombs  is  given  by  Leo  Allatius 
(who  held  it)  in  his  tract  De  opmionibus  qmnnndam  Graecerum 
(Paris,  1646).  It  was  probably  the  fear  of  such  demonic  assaults 
on  the  dead  that  inspired  the  insanitary  custom  of  burying  the 
dead  under  the  floors  of  churches,  and  as  near  as  possible  to  the 
altar.  In  the  Greek  Church  this  practice  was  happily  forbiddra 
by  the  code  of  Jtistinian  as  well  as  by  the  older  law  in  the  case  of 
churches  consecrated  with  Encomia  and  dc|x)Bition  of  rdics. 
In  the  Axmoiian  Qixurch  the  same  rule  bdds,  and  Ephiem  Synis 
in  his  testamrat  particularly  tocbade  his  body  to  be  laid  within 
a  diurch.  Such  prohitntioos,  howeva,  ate  a  witness  to  the 
tendency  in  question. 

The  custom  of  lighting  candles  round  a  dead  body  and  watching 
at  its  side  all  night  was  originally  due  to  the  belief  that  a  corpse, 
like  a  person  asleep,  is  specially  liable  to  the  assaults  of  demons. 
The  practice  of  tolling  a  bell  at  death  must  have  had  a  similar 
origin,  for  it  was  a  conmion  medieval  belief  that  the  sound  of  a 
consecrated  bell  drives  off  the  demons  which  when  a  man  dies 
gather  near  in  the  air  to  waylay  his  fleeting  soul.  For  a  like 
reason  the  consecrated  bread  <A  the  Eucharist  was  often  buried 
with  believers,  and  St  Basil  is  said  to  have  special^  consecrated 
a  Host  to  be  placed  in  his  coffin. 

8.  Some  dt  the  rites  described  under  the  [nevious  beads  may  be 
really  inspired  by  the  fear  of  the  detul  haunting  the  living,  but 
it  must  be  kept  in  mind  that  the  taboo  attaching  to  a  dead  body 
is  one  thing  and  fear  of  a  ^btost  another.  A  corpse  is  buried  or 
burned,  or  scaffolded  on  a  tree,  a  tower  or  a  house-top,  in  order 
to  get  it  out  of  the  way  and  shield  society  from  the  dangerous 
infection  of  its  taboo;  but  ghosts  quA  ghosts  need  not  be  feared 
and  a  kinsman's  ghost  usually  is  not.  On  the  contrary,  it  is  fed 
and  consoled  with  everything  it  needs,  is  asked  not  to  go  away 
but  to  stay,  is  in  a  thousand  ways  assured  of  the  sorrow  and 
sympathy  t£.  the  sutvivois.  Even  if  the  body  be  eaten,  it  is 
merely  to  ke^  the  soul  of  the  deceased  in^de  the  circle  of 
kinsmen,  and  Stiabo  asserts  that  the  ancient  Irish  ajod  Massagetae 
regarded  it  as  a  high  honour  to  be  so  consumed  by  relatives. 
In  Santa  Cruz  in  Melanesia  they  keep  the  bones  for  arrow  heads 
and  store  a  skull  in  a  box  and  set  food  before  it  "  saying  that 
this  is  the  man  himself  "  (R.  H.  Codrington,  The  Mdanesians, 
p.  264),  or  the  skull  and  jaw  bone  are  kept  and  "  are 
called  mangite,  which  are  saka,  hot  with  ^iritual  power,  and  by 
means  of  which  the  help  of  the  Uo'a,  the  powerful  ghost  of  the 
man  whose  relics  these  are,  can  be  obtained  "  (ibid.  p.  362). 
Here  we  have  the  savage  analogue  to  Christian  relics.  So  the 
Australian  natives  make  pointing  sticks  out  of  the  small  bones  of 
the  arm,  with  whidi  to  bewitch  enemies. 

We  may  omdude  then  that  in  the  most  primitive  sodeties, 
where  blood-kinship  is  the  only  social  tie  and  root  of  social  custom 
it  is  the  shades,  not  of  kinsmen,  but  of  strangers,  who  as  such 
are  enemies,  that  are  dangerous  and  uncanny.  In  more  developed 
societies,  however,  all  ghosts  alike  are  held  to  be  so;  and  if  a 
ghost  walks  it  is  because  its  body  has  not  been  properiy  interred 
or  because  its  owner  was  a  malefactor.  Still,  even  allowing  for 
this,  it  remains  true  that  for  a  friendly  ghost  the  proper  place  is 
the  grave  and  not  the  homes  of  the  living,  and  accordingly  the 
Aruntas  with  cries  of  Wak  1  Wah  I  with  wearing  of  fantastic 
head-dresses,  wild  dancing  and  beating  of  the  air  with  hands  and 
weapons  "  drive  the  spirit  away  from  the  old  camp  which  it  is 
su{^)osed  to  haunt,"  and  which  has  been  set  fire  to,  and  faimt 
it  at  a  run  into  the  grave  prepared,  and  there  stamp  it  down  into 
the  earth.  "  The  loud  shouting  of  the  men  and  women  shows  him 
that  they  do  not  wish  to  be  frightened  by  him  in  his  present 
state,  and  that  they  will  be  angry  with  him  if  he  does  not  rest." 
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(Spencer  and  Gillen,  Native  Tribes  of  Central  Australia,  p.  508). 
In  Mesopotamia  cemeteries  have  been  discovered  where  the 
sepulcfard  jars  were  set  upside  down,  clearly  by  way  of  hindering 
the  ghosts  irpm  escaping  into  the  upper  world.  In  the  Dublin 
museum  we  see  qwcimens  of  ancient  Celtic  t(»nb8  showing  the 
same  peculiarity.  For  a  like  reason  p«hf^>s  the  name  of  the 
dead  must  among  the  Aruntas  not  be  uttned,  nor  the  grave 
apinoached,  by  certain  classes  of  kinsmm.  The  same  repugnance 
to  naming  the  dead  exists  all  over  the  world,  and  leads  survivors 
who  share  the  dead  man's  name  to  adopt  another,  at  least  for  a 
time.  If  the  dead  man's  name  was  that  of  a  plant,  tree,  animal 
or  stream,  that  too  is  changed.  Here  is  apotent  cause  of  linguistic 
change,  that  also  renders  any  historical  tradition  impossible. 
The  survivors  seem  to  fear  that  the  ghost  will  come  when  he 
hears  his  name  called;  but  it  also  hangs  together  with  the  taboo 
which  hedges  round  the  dead  as  it  does  kings,  chieftains  and 
priests. 

AuTHORixms.— B,  Spencer  and  F.  J.  Gillen,  The  NaHve  Tribes 
of  Centred  Australia  (London,  1890);  F.  B.  Jevons,  Introduction  to 
History  of  Relipon  (London,  1896);  E.  S.  Hartlaad,  The  Legend  of 
Perseus,  vol.  ii.;  T.  G.  Frazer,  The  Golden  Bough  (London,  1900}; 
L.  W.  Faraday,  Custom  aod  B^ef  in  the  Icelandic  Sagas,"  in 
Folk-lore,  vol.  xvii.  No.  4;  E.  B.  Tylor,  Primitive  CvUure  (London, 
1903);  E.  A.  W.  Budge,  The  Mummy  (Cambridge,  1893);  C.  Rover, 
"  Les  Rites  fuo^raires  aux  ^poques  pr^historiques,"  Bivue  d'antkro- 
teiogie  (1876);  Forrer,  tjber  die  Totenbestattung  bei  den  Pfahlbauem 
(Ausiand,  1885);  J.  Lubbock.  Origin  of  Civilisation  (London,  187^) 
and  Prehistoric  Times  (London,  1865) ;  L.  A.  Muratori,  "  De  antiquis 
Cfaristianonim  aepulchris,"  Anecd.  Graeca  (Padua,  iTp^);  Onaphr. 
Fanvinius,  De  ritu  sepdiendi  mortuos  apud  veteres  Chrwianos,  re- 
printed in  Volbeding's  Tkestturus  U^pag,  1841).  (F.C.C.) 

FUHQI  0^  of  Lat.  fungus,  a  mushroom),  the  botanical  name 
covering  in  the  broad  sense  all  the  lower  cellular  Cryptogams 
devoid  of  chlorophyll,  which  arise  from  spores,  and  the  thallus 
of  which  is  either  unicellular  or  composed  of  branched  or  un- 
branched  tubes  or  cell-filaments  (hyphae)  with  apical  growth, 
or  of  more  or  less  complex  wefted  sheets  or  tissue-like  masses 
of  such  (mycelium),  llie  latter  may  in  certain  cases  attain  large 
dimensitms,  and  even  undergo  cell-divisions  in  their  interior, 
resulting  in  the  development  of  true  tissues.  The  spores,  which 
may  be  uni-  or  multi-cellular,  are  either  abstricted  free  from 
the  ends  of  hyphae  (acrogenous),  or  formed  from  segments  in 
their  oourae  (Mamydospores)  or  from  protoplasm  in  their  interior 
(endogenous).  The  want  of  chlorophyll  restricts  their  mode  of 
life — which  is  rarely  aquatic — since  diey  are  therefore  unable 
to  deconqx»e  the  carbon  dicadde  of  the  atmosphere,  and  renders 
them  dependent  on  other  plants  or  (rarely)  animals  for  their 
carbonaceous  food-materials.  These  they  obtain  usually  in  the 
form  of  carbohydrates  from  the  dead  remains  of  other  organisms, 
or  in  this  or  other  forms  from  the  living  cells  of  their  hosts; 
in  the  former  case  they  are  termed  saprophytes,  in  the  latter 
parasites.  While  some  moulds  (Penicillium,  Aspergillus)  can 
utilize  almost  any  organic  food-materials,  other  fungi  are  more 
restricted  in  their  choice — e.g.  insect-parasites,  horn-  and 
feather -destroying  fungi  and  parasites  gmerally.  It  was 
formeriy  the  ctistom  to  include  with  the  Fungi  the  Scfaizomycetes 
or  Bacteria,  and  the  Myxomycetes  or  Mycetozoa;  but  the 
pecidiar  mode  of  growth  and  division,  the  cilia,  spores  and  other 
peculiarities  of  the  former,  and  the  emission  of  naked  amoeboid 
masses  of  proto|riasm,  which  creep  and  fuse  to  streaming  Plas- 
modia, with  special  modes  of  nutrition  and  spore-formation  of 
the  latter,  have  led  to  their  separation  as  groups  of  organisms 
ind^ndent  of  the  true  Fungi.  On  the  other  hand,  lichens, 
previoudy  regarded  as  autonomous  plants,  are  now  known  to 
be  dual  organisms — fungi  symbiotic  with  algae. 

The  number  of  species  in  1889  was  estimated  by  Saccaido  at 
about  33,000,  but  of  these  8500  were  so-called  Pun^  tmperfecU 
— i.e.  forms  of  which  we  only  ^ow  certain  stages,  such  as  coiudia, 
pycnidia,  &c.,  and  which  there  are  reasons  for  r^arding  as  merely 
the  corresponding  stages  of  higher  forms.  Saccardo  also  induded 
about  400  species  of  Mj^omycetes  and  650  of  Schizomycetes. 
Allowing  for  these  and  for  the  cases,  undoubtedly  not  few, 
where  one  and  the  same  fungus  has  been  described  under  different 
names,  we  obtain  Schroeter's  estimate  (in  1893)  of  ao,ooo  specie. 


In  iUustration  of  the  very  different  estimates  that  have  been 
made,  however,  may  be  mentioned  that  of  De  Bary  in  1872  of 
1 50,000  spedcs,  and  that  of  Cooke  in  1895  of  40,000,  and  Massee 
in  1899  of  over  50,000  q>ecies,  the  fact  being  that  no  sufficient 
data  are  as  yet  to  hand  for  any  accurate  census.  As  regards  their 
geographical  distribution,  fungi,  like  flowering  plants,  have  no 
doubt  their  centres  of  origin  and  of  dispersal;  but  we  must  not 
forget  that  every  exchange  of  wood,  wheat,  fruits,  plants, 
animals,  or  other  commodities  invidves  transmission  of  fungi 
from  one  country  to  another;  while  the  migrations  of  birds  and 
other  animals,  currents  of  air  and  water,  and  so  forth,  are  particu- 
larly efficacious  in  transmitting  these  minute  organisms.  Against 
this,  of  course,  it  may  be  argued  that  parasitic  forms  can  only  go 
where  their  hosts  grow,  as  is  proved  to  be  the  case  by  records 
concerning  the  introduction  of  Pucdnia  malvacearum,  Pcrono- 
spora  viUcola,  Hemileia  vastatrix,  &c.  Some  fungi — e.g.  moulds 
and  yeasts — ^pear  to  be  distributed  all  over  the  earth.  That 
the  ncnth  temperate  regions  appear  richest  in  fungi  may  be  due 
only  to  the  fact  that  North  America  and  Europe  have  been 
much  more  thoroughly  investigated  than  other  countries;  it  is 
certain  that  the  tropics  are  the  home  of  very  numerous  species. 
Again,  the  accuracy  of  the  statement  that  the  fleshy  Agaricini, 
Polyporei,  Pezizae,  &c.,  are  relatively  rarer  in  the  tropics  may 
depend  on  the  fact  that  they  are  more  difficult  to  collect  and 
lemit  for  identification  than  the  abundantly  recorded  woody 
and  coriaceous  forms  of  these  regions.  When  we  remember 
that  many  parts  of  the  world  are  practically  unexplored  as 
regards  fungi,  and  that  new  spedes  are  constantly  being  dis- 
covered in  the  United  States,  Australia  uid  northern  Europe — 
the  best  explored  of  all— it  is  dear  that  no  very  accurate  census 
of  fungi  can  as  yet  be  made,  and  no  generalizations  of  value  as 
to  their  geographical  distribution  aro  possible.  > 

The  existence  of  fossil  fungi  is  undoubted,  though  very  few 
of  the  identifications  can  be  relied  on  as  regards  spedes  or  genera. 
They  extend  back  beyond  the  Carboniferous,  where  they  occur 
as  hyphae,  &c.,  preserved  in  the  fossil  woods,  but  the  best  speci- 
mens are  probably  those  in  amber  and  in  siliceous  petrifactions 
of  more  recent  origin.        _  ^  |fe  - 

Orpins. — Individual  hyphae  or  thdr  branches  often  exhibit 
q)edalizattons  of  form,  in  many  Baadiomycetes  nunute  branches 
arise  below  the  septa;  their  tips  curve  over  the  outside  of  the  latter, 
and  fuse  with  the  cell  above  mat  beyond  it,  forming  a  clamp-con' 
uexion.  Many  parasitic  hyphae  put  out  minute  lateral  branches, 
which  pierce  the  cell- wall  of  the  host  and  form  a  pc«-like  {Tricho- 
sphaena),  sessile  (Cystopus),  or  stalked  (fitmileia},  knot-like,  or^a 


Fig.  I.— I,  Peronospora  parasitiea  (De  Bary).  Mycelium  with 
haustoria  (h) ;  2,  Eryst^;  A  and  B,  mycelium  (m),  with  haust<Mia 
(A).    (After  De  Bary.) 


more  or  less  branched  (Peronospcra)  or  cmled(Protomyces)  haustorium. 
In  Rhizopus  certain  hyphae  creep  horizontally  on  the  surface  of  the 
substratum,  and  then  anchor  their  tips  to  it  by  means  of  a  tuft  of 
short  branches  {appressorium),  the  iralls  of  which  soften  and  gum 

Digitized  by  GooQ[e 


334 


FUNGI 


themarives  to  it,  then  another  branch  shoots  out  From  the  tuft  and 
repeats  the  process,  tike  a  strawberry-runner.  Appressoria  are 
also  formed  by  some  pstrasitic  fui^,  as  a  minute  flattening  of  the  tip 
of  a  very  short  branch  {Erysiphe),  or  the  swollen  end  of  any  hypha 
which  comes  in  contact  with  the  surface  of  the  host  iPiptocephalis, 
SyncepkaUs),  haustoria  piercing  in  each  case  the  cell-wall  below. 
In  Botrytis  the  appressona  assume  the  form  of  dense  tassels  of  short 
branches.  \n  Arihrobotrys  side-branches  of  the  mycelium  sling  them- 
selves around  the  host  {T^^enchus)  much  as  tendnls  round  a  support. 

Many  fungi  iPhaUus,  Apiricus,  Fumoio,  Sec.)  when  strongly 
growing  put  out  libbon-likie  or  cylindrical  cords,  or  dieet-like 
mycelial  plates  of  numerous  parallel  hyphae,  all  growing  together 
eciually,  and  fusingi  by  anastomoses,  and  in  this  way  extend  long 
distances  in  the  soil,  or  over  the  surfaces  of  leaves,  branches;  &c. 
These  mycelial  strands  may  be  white  and  tender,  or  the  outer 
hyphae  may  be  hard  and  black,  and  very  often  the  resemblance  of 
the  subterranean  forms  to  a  root  is  so  marked  that  they  are  termed 
rhizomorphs.  The  outermost  hyphae  may  even  put  forth  thinner 
hyphae,  radiating  into  the  soil  uke  root-hairs,  and  the  convet^nt 
ti|»  may  be  cIoaeTy  appressed  and  so  divided  by  septa  as  to  resemble 
the  root -apex  of  a  higner  plant  {ArmiUaria  mellea). 

ScUrotia. — Fungi,  like  other  plants,  are  often  found  to  store  up 
large  quantities  of  reserve  materials  (oil,  glycogen,  carbohydrates, 
&c.)  in  special  parts  of  their  v^etative  tissues,  where  they  lie 
accumulated  between  a  period  of^active  assimilation  and  one  of 
renewed  activity,  formii^  reserves  to  be  consumed  particularly 
during  the  formation  of  large  fructifications.  These  reserve  stores 
may  be  packed  away  in  single  hyphae  or  in  swollen  cells,  but  the 
hyphae  containing  them  are  often  gathered  into  thick  cords  or 
mycelial  strands  (Phallus,  mushroom,  &c.),  or  flattened  and  anasto- 
mosing ribbons  and  plates,  often  containing  several  kinds  of  hyphae 
{Mermius  lacrymans).  In  other  cases  the  strands  undeigo  differ- 
entiation into  an  outer  layer  with  blackened,  hardened  cell-walls 
and  a  core  of  ordinary  hyphae,  and  are  then  termed  rtiizomorphs 
{ArmiUaria  mdlea),  capable  not  only  of  extending  the  fungus  in 
the  soil,  like  roots,  but  also  of  lying  dormant,  protected  by  the 
outer  casing;  Such  aggregations  of  hyphae  frequently  become 
knotted  up  into  dense  masses  of  interwoven  and  closely  packed 
hyphae,  varying  in  size  from  that  of  a  pin's  head  or  a  pea  (Pesisa, 
Qtprinus)  to  that  of  a  man's  fist  or  head,  and  writhing  lo  to  25  tb 
or  more  {Polyporus  M^Utae,  P.  tvmulosus,  Lenhnus  Woermanni, 
P.  Sapunma,  &c.).  The  interwoven  hyphae  fuse  and  branch 
copiously,  filliog  up  all  interstices.  They  also  undergo  cutting 
up  by  numerous  septa  into  short  cells,  and  these  often  divide  again 
in  all  planes,  so  that  a  pseudoparenchyma  results,  the  walls  of 
which  may  be  thickened  and  swollen  internally,  or  hardened  and 
black  on  the  exterior.  _  In  many  cases  the  swollen  cell-walls  serve 
as  reserves,  and  sometimes  the  substance  is  so  thickly  deposited  in 
strata  as  to  (^literate  the  lumen,  and  the  hyphae  become  nodular 
{P<AyPorus  saeer,  P.  rhinoceros,  Leniinus  Woermanni).  The  various 
sclerotia,  if  kept  moist,  give  rise  to  the  fructifications  of  the  fungi 
concem«l,  much  as  a  potato  tuber  does  to  a  potato  plant,  and  in 
the  same  way  the  reserve  materials  are  consumed.  They  are 
principally  Polyporei,  Agaricini,  Pezizae;  none  are  known  among 
the  Phycomycetes,  Ureoineae  or  Ustil^neae.  The  functions  of 
mycelial  struuls,  rhizomorphs  and  sclerotia  are  not  only  to  collect 
and  store  materials,  but  also  to  extend  the  fungus,  aiul  in  many 
cases  similar  strands  act  as  organs  of  attack.  Ine  same  functions 
of  storage  in  advance  of  fructification  are  also  exercised  by  the 
stromata  so  common  in  Ascomycetes. 

Tissue  Differenlialions. — The  simpler  mycelia  consist  of  hyphae 
all  alike  ana  thin- walled,  or  merely  differing  in  the  diameter  of  the 
branches  of  various  orders,  or  in  their  relations  to  the  environment, 
some  plunging  into  the  substratum  Uke  roots,  others  remaining  on 
its  surface,  and  trthers  (aerial  hyphae)  ri^ng  Into  the  atr.  Such 
hyphae  may  be  multicellular,  or  tney  may  consist  of  simple  tubes 
with  numerous  nuclei  and  no  septa  (Phycomycetes),  and  are  then 
non-cellular.  In  the  more  complex  rissue-bodies  of  higher  fungi, 
however,  we  find  oonsicterable  aifferences  in  the  various  layers  or 
strands  of  hyphae. 

An  epidermis-lilK  or  cortical  protective  outer  layer  is  very  common , 
and  is  usually  characterized  by  the  close  s«>tation  of  the  densely 
interwoven  hyphae  and  the  thickening  and  dark  colour  of  their 
outer  walls  (sclerotia,  Xylaria,  &c.).  Fibre-like  hyphae  with 
the  lumen  almost,  obliterated  by  the  thick  walls  occur  in  mycelial 
cords  {idertdius).  Latex-tubes  abound  in  the  tissues  of  tActarius, 
Stereum,  Mycena,  Fistulina,  filled  with  white  or  coloured  milky 
fluids,  and  Istvanffvi  has  shown  that  similar  tubes  with  fluid  or 
oHy  contents  arc  widely  spread  in  other  Hymenomycetes.  Some- 
times fatty  oil  or  watery  sap  is  found  in  swollen  hyphal  ends,  or 
such  tubes  contain  coloured  sap.  Cystidia  and  parapnyses  may  be 
also  classed  here.  In  Meruhus  lacrymans  Hartig  has  observed 
thin-walled  hyphae  with  large  lumina,  the  septa  of  which  are  per- 
forated like  those  of  sieve-tuoes. 

As  regards  its  composition,  the  cell-wall  of  fungi  exhibits  varia- 
tions of  the  same  kind  as  those  met  with  in  higher  plants.  While 
the  fundamental  constituent  is  a  cellulose  in  many  Mucorini  and 
other  Phycomycetes,  in  others  bodies  like  pectosc,  callose,  &c., 
commonly  occur,  and  V^^sselingh's  researches  show  that  chitin,  a 
gluco-pioteld  common  in  animals,  forms  the  main  constituent  in 


many  cases,  and  is  probably  deposited  directly  as  such,  though,  like 
the  other  substances,  it  may  be  mixed  with-  csUulose.  As  in  other 
cell-walls,  so  here  the  older  membranes  may  be  altered  by  deposits 
of  various  substances,  such  as  resin,  calcium  oxalate,  colouring 
matters;  or  more  profoundly  altered  throughout,  or  in  definite 
layers,  by  ligniflcation,  suberization  (Trametes,  Daedoiea),  or  swellii^ 
to  a  gelatinous  mucilage  {Tremella,  Gymnospdrangium),  while  cutin- 
ization  of  the  outer  layers  is  common.  One  of  the  most  striking 
alterations  of  cell-walls  is  that  termed  carbonita^n,  in  which  the 
substance  gradually  turns  Uack,  hard  and  brittle,  as  if  charred — 
e.g.  Xj^aria,  UstuUna,  some  sclerotia.  At  the  odier  extreme  the 
cell-walls  of  many  Udien-funri  are  soft  and  colourless,  but  turn 
blue  in  iodine,  as  does  starch.  The  young  cell-wall  is  always  tenuous 
and  flexible,  and  may  remain  so  throughout,  but  in  many  cases 
thickenings  and  structural  differentiarions,  as  well  as  the  changes 
referred  to  above,  alter  the  primary  wall  considerably.  Such 
thickening  may  be  localized,  and  pits  {e.g.  Uredospares,  septa  of 
Basidiomycetes),  spirals,  retictdations,  rings,  &c.  (capilUtium  fibres 
of  Podaxon,  Colostoma,  Batiarrea),  occur  as  in  the  vessels  <A  higher 
plants,  while  sculptured  networks,  pittinp  and  so  forth  are  as 
common  on  fungus-spores  as  they  are  on  pollen  grains. 

CeU-CoiUents. — The  cells  of  fungi,  in  addition  to  protoplasm, 
nuclei  and  sap-vacuoles,  like  other  vegetable  cells,  contain  formed 
and  amorphous  bodies  of  various  kinds.  Among  those  directly 
visible  to  the  microscope  are  oil  drops,  often  coloured  (^Vredineae) 
crystals  of  calcium  oxalate  {Phallus,  Rvsstila),proteid  crystals 
{Mucor,  Pilobolus,  &c.)  and  reran  (Polyporei).  The  oidia  of  Ery- 
sipheae  contain  fibrosm  bodies  and  the  hyphae  of  Saprolegnieae 
cdlulin  bodies,  but  starch  apparently  never  occurs.  Invisible  to  the 
microscope,  but  rendered  visible  by  reagents,  are  glycogen,  Mucor, 
Ascomycetes,  yeast,  &c.  In  adaition  to  these  cell-contents  we 
have  good  indirect  evidence  of  the  existence  of  large  series  of  other 
bodies,  such  as  proteids,  carbohydrates,  organic  adds,  alkaloids, 
enzymes,  &c.  Tnese  must  not  be  confounded  with  the  numerous 
substances  obtained  by  chemical  analysis  of  masses  of  the  fungus, 
as  there  is  often  no  proof  of  the  manner  of  occurrence  of  such  bodies, 
though  we  may  (include  with  a  good  show  of  probability  that 
some  of  them  also  exist  preformed  in  the  living  cell.  Such  are 
sugars  (glucose,  mannite,  &c.),  acids  (acetic,  dtric  and  a  whole  series 
of  lichen-acids),  ethereal  oils  and  rerinous  bodies,  often  combined 
with  the  intense  ct^ours  ctf  fungi  and  lichens,  aad  a  number  of 
powerful  alkaloid  pmsons,  such  as  muscarin  {Amanita),  ergot  in 
XClaviceps),  &c. 

Among  the  enzymes  already  extracted  from  fungi  are  invertases 
(yeasts,  moulds,  &c.),  which  split  cane-sugar  and  other  complex 
sugars  with  hydrolysis  into  simpler  sugars  such  as  dextrose  and 
levUlose;  diastases,  which  convert  starches  into  sugars  {Aspergillus, 
&c.);  cytases,  which  dissolve  cellulose  similarly  {Botrytts,  &c.); 
Peptases,  using  the  term  as  a  general  one  for  all  enzymes  whidi 
convert  proteids  into  peptones  and  other  bodies  {Penietllium,  &c.) ; 
lipases,  which  break  up  fatty  oils  (Empusa,  Phycomyces,  Stc); 
oxydases,  which  bring  about  tne  oxidations  and  changes  of  colour 
observed  in  Boletus,  and  zymase,  extracted  by  Buchner  from  yeast, 
which  brings  about  the  conversion  of  sugar  into  alcohol  and  carbon- 
dioxide.  That  such  enzymes  are  formed  in  the  protoplasm  is 
evident  from  the  behaviour  <A  hyp^iae,  which  have  been  observed 
to  pierce  cell-membranes,  the  cbitlnous  coats  <A  insects,  artificial 
collodion  films  and  layers  of  wax,  &c.  That  a  fungus  can  secrete 
more  than  one  enzyme,  according  to  the  materials  its  hyphae 
have  to  attack,  has  been  shown  by  the  extraction  of  diastase, 
inulase,  trehalase,  invertase,  mattase,  rafBnase,  malizitase,  emulsin, 
trypsin  and  lipase  from  AsPergiUus  by  Bourquelot,  and  similar 
events  occur  in  other  fui^.  The  same  met  is  Indicated  by  the  wide 
range  of  organic  substances  which  can  be  utilized  by  Fenidttium 
ana  other  moulds,  and  by  the  behaviour  of  parasitic  fungi  which 
destroy  various  cell-contents  and  tissues.  Many  of  the  coloured 
pigments  of  fui^  are  fixed  in  the  cell-walls  or  excreted  to  the  out- 
side {Pesisa  aeruginosa).  Matruchot  has  used  them  for  staining 
the  living  protoplasm  of  other  fungi  by  growing  the  two  together. 
Striking  instances  of  coloured  mycelia  are  afforded  by  Corticium 
sanguineum,  blood  -  red ;  Blaphomyees  Lmeillei,  yellow  -  green ; 
ChMrospUnium  aeruginosum,  verdigris  green;  and  the  Dematei, 
brown  or  black. 

Nuclei. — Although  many  fungi  have  been  regarded  as  devoid  of 
nuclei,  and  all  have  not  as  yet  been  proved  to  contain  them,  the 
numerous  investigations  of  recent  years  have  revealed  them  in  the 
celb  of  all  forms  thoroughly  examined,  and  we  are  justified  in 
concluding  that  the  nucleus  is  as  essential  to  the  cell  of  a  fungus 
as  to  that  of  other  organisms.  The  hyphae  <^  many  contain 
numerous,  even  hundreds  of  nucid  (Phycomycetes) ;  those  of  others 
have  several  (Asp^gHlus)  in  each  s^ment,  or  only  two  {Exoascus) 
or  one  {Erysiphe)  in  each  cell.  Even  the  isolated  cells  of  the  yeast 
plant  have  each  one  nucleus.  As  a  rule  the  nuclei  of  the  mycelium 
are  very  minute  (1*5-2  n  in  Phycomyces),  but  those  of  many  asci 
and  spores  are  large  and  easily  rendered  visible.    As  with  other 

filants,  so  in  fungi  the  essential  process  of  fertilization  conaiMs  in  the 
uaon  of  two  nudd,  but  owing  to  the  absence  of  well-marked  sexual 
organs  from  many  fun^,  a  peculiar  interest  attaches  to  certain 
nuclear  fusions  in  the  vegetative  cells  or  in  young  spores  of  many 
forms.  Thus  in  Ustilagineae  the  chlamydospores,  and  in  Uredineae 
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the  tdeutospores,  each  contain  two  nucLn  when  yoimg,  which 
fuse  as  the  spores  mature.  la  young  asci  a  similar  fusion  of  two 
nuclei  occurs,  and  also  in  basidja,  in  each  case  the  nucleus  of  the 
ascus  or  of  the  basidium  resulting  from  the  fusion  subsequently 
giving  rise  by  division  to  the  nuclei  of  the  ascospores  and  basidio- 
sporea  respectively.  The  significance  of  these  futons  will  be  dis- 
cussed under  the  various  ^oups.  Nuclear  diviuon  is  usually 
accompanied  by  all  the  essential  features  of  karyokinesis. 

Sftores, — No  agreement  has  ever  been  arrived  at  regarding  the 
consistent  use  of  the  term  spore.  This  is  apparently  owing  to  the 
facts  that  too  much  has  been  attempted  in  the  defimtion,  and  that 
differences  arise  according  as  we  aim  at  a  morphological  or  a  pby»o- 
logical  defimtion.  Phy&iolf^ically,  any  cell  or  group  of  cells  sepa- 
rated off  from  a  hypha  or  unicellular  fungui^  and  capable  of  itself 
fTowin^  out— «ermmatii^^ — to  reproduce  the  fungus,  is  a  spore;  but 
It  is  evident  that  so  wide  a  defimtion  does  not  exclude  the  ordinary 
vegetative  cells  of  sprouting  funn,  such  as  yeasts,  (x  small  sderotium 
like  cetl-ajggregates  of  forms  iQ^  QmioUiecium.  Morphok^ically 
considered,  spores  are  marked  by  peculiarities  of  form,  uze,  colour, 

{ilace  of  origin,  definiteness  in  number,  mode  of  preparation,  and  so 
orth,  such  that  they  can  be  distinguished  more  or  less  sharply  from 
the  hyphae  wludi  produce  them.  The  only  phydological  {xcuUarity 
exhibited  in  common  by  all  spfKcs  is  that  they  gmninate  and 
initiate  the  production  of  a  new  fungiw-i^lant.  Whether  a  spore 
results  from  the  sexual  union  of  two  rinuiar  gametes  (zygospore) 
or  from  the  fertilization  of  an  egg-cell  by  the  protopla«n  of  a 
male  organ  (oospore);  or  is  developed  asexuaUy  as  a  motile 
^oospore)  or  a  quiescent  body  cut  off  from  a  bypha  (conidium)  or 
oevelopea  along  its  course  (oidium  or  chlamydospore),  or  in  its 
protoplasm  (endospore),  are  matters  of  importance  which  have  their 
uses  in  the  classification  and  terminology  of  spores,  though  in  many 
respects  they  are  largely  of  academic  interest. 

Klebs  has  attemped  to  divide  spores  into  three  categories  as 
follows:  (l)  kinospores,  arising^  by  relatively  umple  cell-divisions 
and  subserving  ra^pid  dissemination  and  propagation,  e.g.  zoospores, 
conidia,  endogomdia,  stylospores,  &c.;  (2)  paulospores,  due  to 
simple  rearrangement  of  cell-contents,  and  subserving  the  persistence 
of  tne  fungus  through  periods  of  exigency,  e.g.  gemmae,  chlamydo- 
•pores,  restii^-cells,  cysts.  Sec;  (3)  carpospores,  produced  by  a 
more  or  lest  complex  formative  process,  often  in  special  fructinca- 
tions,  and  subserving  either  or  both  multiplication  and  persistence, 
zygospores,  oospores,  brand-spores,  aecidiospores,  ascospores, 
basidiospores,  &c.  Little  or  nothing  is  gained  by  these  definitions, 
Imwever,  which  are  especially  physiologitad.  In  practice  these 
various  Idnds  of  apona  of  fungi  receive  further  qwcUu  names  in  the 

separate  groups,  and  names,  more- 
over, which  will  appear,  to  those 
unacquainted  with  the  history, 
to  have  been  given  without  any 
conaisteocy  or  rward  to  general 
principles;  neverUieless,  for  ordi- 
nary purposes  these  names  are  far 
more  useful  in  most  cases,  owing 
to  their  descriptive  character,  than 
the  proposed  new  names,  which 
have  been  only  partially  accepted. 

Sporopkores. — In  some  of  the 
simpler  fuD^_  the  spores  are  not 
borne  on  or  in  hyphae  which  can 
be  distii^uished  from  the  vege- 
tative parts  or  mycelium,  but  in 
the  vast  majority  of  cases  the 
sporo^nous  hyphae  either  ascend 
free  into  the  air  or  radiate  into 
the  surrounding  water  as  distinct 
branches,  or  are  grouped  into 
special  columns,  cuuiions,  layers 
or  complex  masses  obviously 
different  in  colour,  consistency, 
shape  and  other  characters  from 
the  parts  which  gather  up  and 
assimilate  the  food-materials.  The 
term  "  receptacle "  sometimes 
applied  to  these  spore-bearing 
hyphae  is  better  replaced  by  sporo- 
phore.  The  sporophore  is  obsolete 
TT.^  «  i>«.„-«,A«.«  A— «  when  the  spore- bearing  hyphae 
■7-^^}t^-Z  ^^^-A-  ^  are  not  sharSy  distinct  from  the 
Comdiophore  ^nycelium,  simple  when  the  con- 
with  conidia.  stituent  hyphae  are  isolated,  and 

compound  when  the  latter  are 
conjoined.  The  chief  distinctive  diaracters  of  the  sporc^nous 
hyphae  are  their  orientation,  usually  vertical;  their  limited  apical 
nowth;  thdr  peculiar  branching,  form,  colour,  contents,  con- 
nstency;  and  their  spore-production.  According  to  the  characters 
of  the  last,  we  might  theoretically  divide  them  into  coaidiophores, 
sponngiophOKfl,  gametophores,  oidiopbores,  &c. ;  but  since  the  two 
latter  rarely  occur,  and  more  than  oae  kind  of  spore  or  spore-case 
may  occur  on  a  sporophore*  it  is  imposable  to  carry  such  a  scbeme 
fully  into  [nactice. 


A  umple  qxmphore  may  be  merely  a  single  short  hyc^,  the  end 
of  which  stops  growing  and  becomes  cut  on  as  a  conidium  by  the 
formation  of  a  septum,  which  then  splits  and  allows  the  comdium 
to  fall.  More  generally  the  hypha  below  the  septum  grows  forwards 
again,  and  repeats  this  process  several  times  before  the  terminal 
conidium  falls,  and  so  a  chain  oi  conidia  results,  the  oldest  of  which 
terminates  the  series  {Erysiphe);  when  the  primary  branch  has 
thus  formed  a  basipetal  series,  branches  may  arise  from  below  and 
again  repeat  this  process,  thus  forming  a  tuft  {PeniciUium).  Or  the 
primary  hypha  nK..y  first  swell  at  its  apex,  and  put  forth  a  series  of 
short  peg-Lilce  branches  (sterigmala)  from  the  increased  surface  thus 
provided,  each  of  which  develops  a  mmilar  basipetal  chain  of  conidia 
{Aspergillus),  and  various  combinations  of  these  processes  result  in 
the  develofmient  of  numerous  varieties  of  exquisitely  branched 
sporophores  of  this  type  (Botrytis,  Botryosporiuntj  VerticiUium,  &c). 

A  second  type  is  developed  as  follows:  the  primary  hypha  forms 
a  septum  below  its  apex  as  before,  and  the  terminal  conunum,  thus 
abstricted,  puts  out  a  branch  at  its  apex,  which  starts  as  a  mere 
point  and  rapidly  swells  to  a  second  conidium;  this  repeats  the 
process,  and  so  on,  so  that  we  now  have  a  chain  of  conidia  developed 
in  acropetal  succession,  the  oldest  being  below,  and,  as  in  PeniciUium^ 
&c,  brandies  put  forth  lower  down  may  repeat  the  process  {HormO' 
dendron).  In  all  these  cases  we  may  speak  of  sim^^e  conidiopfaores. 
The  idmf^  sporophore  does  not  necessarily  terminate  in  conidia, 
however.  In  Mitcor,  for  example,  the  end  of  the  primary  hypha 
swells  into  a  qiheroidal  bead  (^Kmi^um),  the  protoplaun  of  which 


FiG.  3. — Cystopus  candidus. 

A.  a,  Conidia.  os,  Oosphere. 

by  Conidioph(»es.  an,  Antneridium. 

«,  Conidium  emitting  zoo-    C.      Formation  <ii  zoospoKs  by 

spores.  oospores. 

d.  Free  zooqx>re.  s,  Free  zoospores.  (After  De 

Bjig,  Ck^onium.  Bary.)  (X  40a) 

undergoes  segmentation  into  more  or  less  numerous  gk^lar  masses, 

each  of  which  secretes  an  enveloping  cell-wall  and  becomes  a  spore 
(endosporc),  and  branched  ^sterns  of  ^rangia  may  arise  as  before 
{Thamnid\um).  Such  may  be  termed  sporangiophores.  In  Sporo- 
ditiia  the  branches  give  rise  also  to  short  branches,  which  meet  and 
fuse  their  contents  to  form  zygospores.  In  Peronos^a,  Saprolegnia, 
&c.,  the  ends  of  the  branches  swell  up  into  sporangia,  which  develop 
zoospores  in  their  interior  (zoosporangia),  or  their  contents  become 
oospneres,  which  may  be  fertilized  by  the  contents  of  other  branches 
(antheridia)  and  so  form  esg-cases  (oogonia).  Since  in  such  cases 
the  sporophore  beara  sexuafcells.  they  may  be  conveniently  termed 
gametophores. 

Compound  sporophores  arise  when  any  o(  the  branched  or  un- 
branched  types  of  spoie-bearing  hyphae  described  above  ascend 
into  the  air  in  consort,  and  are  more  or  less  crowded  into  definite 
layers,  cushions,  columns  or  other  complex  masses.  The  same  laws 
apply  to  the  individual  hyphae  and  their  branches  as  to  simple 
sporophores,  and  as  long  as  the  conidia,  sporangia,  gametes,  &c., 
are  borne  on  their  external  surfaces,  it  is  quite  conustent  to  speak 
of  these  as  compound  sporophores,  &c,  in  tne  sense  described,  how- 
ever complex  they  may  become.  Among  the  ^mplest  cases  are 
the  sheet-like  aggregates  of  qxirc^nous  hyphae  in  Puccinia,  Uro- 
myces,  or  oTbasidia  in  Exobasidiutn,  CorUcium,  See.,  or  of  asci  in 
Exoascus,  AscocorUcium,  Sec  In  the  former,  where  the  layer  is  small, 
it  is  often  termed  a  sorus,  but  where,  as  in  the  latter,  the  sporo- 
genous  layer  is  extensive,  and  spread  out  more  or  less  sheet-like  on 
the  supporting  tissues,  it  is  more  frequently  termed  a  hymenium. 
Another  nmple  case  is  that  of  the  cokimnar  aggregates  of  ^ipro- 
genouB  hyphae  i^  forms  like  StUbum,  Coremium,  Sac.   These  lead 
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us  to  cases  where  the  main  mass  of  the  sporophore  forms  a  supporting 
tissue  of  closely  crowded  or  interwoven  hyphae,  the  sporc^nous 
terminal  parts  of  the  hyphae  being  found  at  the  periphery  or  epical 
regions  only.  Here  we  have  the  cushion-like  type  (stroma)  of 
Nectria  ana  many  Pyrenomycetes,  the  clavate  '  receptacle  "  of 
Clavaria,  &c.,  passing  into  the  complex  forms  met  with  in  Sparassis, 
Xylaria,  Polyporei,  and  Azaricini,  &c.  In  these  cases  the  compound 

rrophore  is  often  termed  the  hymenophore,  and  its  various  parts 
land  special  names  (pileus,  stipes,  gills,  po'-es,  &c.)  to  denote 
peculiarities  of  distribution  of  the  faymenium  over  the  surface. 

Other  series  of  modifications  arise  in  which  the  tissues  correspond- 
ing to  the  stroma  invest  the  sporogenous  hyphal  ends,  anti  thus 
enclose  the  spores,  asci,  basidia,  &c.,  in  a  cavity.  In  the  simplest 
case  the  stroma,  after  bearing  its  crop  of  conidia  or  oidia,  develops 
ascogenous  branches  in  the  loosened  meshes  of  its  interior  {e.g. 
Onygena).  Another  simple  case  is  where  the  plane  or  slightly  convex 
sunace  of  the  stroma  rises  at  its  nmxfpm  and  ovogrows  the  sporo- 
genous hyphal  ends,  so  that  the  spores,  asd,  &c.,  come  to  lie  in  the 
depression  of  a  cavity — e.g.  Solenia,  Cyphella — and  even  simpler 
cases  are  met  with  in  Mortierella,  where  the  zygospore  is  invested  by 
the  overgrowth  of  a  dense  mat  of  closely  branchii^  hyphae,  and  in 
Gymnoascus,  where  a  loose  mat  of  nnmarly  barren  hyphae  covers 
in  the  tufts  of  asci  as  they  develop. 

In  such  examples  as  the  above  we  may  rmard  the  hymenium 
{SoUnia,  Cy^helta),  zygospores,  or  asd  as  truly  invested  by  later 
j^wtfa,  but  in  the  vast  majority  of  cases  the  processes  which  result 
in  the  enclosure  of  the  spores,  asci,  &c.,  in  a  "  fructification  "  are 
much  more  invt^ved,  inasmuch  as  the  latter  is  developed  in  the 
interior  of  hyphal  tissues,  which  are  by  no  means  obviously  homo- 
logous with  a  stroma.  Thus  in  PentciUium,  Eurotium,  Erysiphe, 
&c.,  hyphal  ends  which  are  the  initials  of  ascogenous  branches,  are 
invested  by  closely  packed  branches  at  an  eany  stage  of  develop- 
ment, and  the  asd  develop  inside  what  has  by  that  time  become 
a  complete  investment.  Whether  a  true  sexual  process  precedes 
these  processes  or  not  does  not  affect  the  present  question,  the 
point  being  that  the  resulting  spheroidal  *'  fructification  "  (cteisto- 
carp,  peritliedum)  has  a  definite  wall  of  its  own  not  directly  com- 
parable with  a  stroma.  In  other  cases  {Hypomyces,  Nectna)  the 
penthecia  arise  on  an  already  mature  stroma,  while  yet  more  numer- 
ous examples  can  be  given  (Poronia,  Hypoxylon,  Claviceps,  &c.) 
where  the  peritheda  originate  below  the  surface  of  a  stroma  formed 
long  before.  Similarly  with  the  various  types  of  conidial  or  oidiai 
"  fructificaticHis,"  termed  pycnidia,  spermc^onia,  aecidia,  &c.  In 
the  simplest  of  these  cases — e.g.  Fumago — a  single  mycelial  cell 
divides  by  septa  in  all  three  planes  until  a  more  or  less  solid  dump 
results.  Then  a  hoUow  appears  in  the  centre  owing  to  the  more 
rapid  extension  of  the  outer  parts,  and  into  this  hollow  the  ceUs 
Itniiu;  it  put  forth  short  sporogenous  branches,  from  the  tips  of 
which  the  spores  (stylospores,  conidia,  spermatia)  are  abstricted.  In 
a  similar  way  are  developed  the  pycnidia  of  Cictnnobolvs,  Pleospora, 
Cucurbitaria,  Leptcsphaeria  and  others.  In  other  cases  (Diplodia, 
Aw:idium,  &c.)  coniciiat  or  oidiai  "  fructifications  "  arise  by  a  number 
of  hyphae  interweaving  themselves  into  a  knot,  as  if  they  were 
forming  a  sderotium.  llie  outer  parts  of  the  mass  then  differentiate 
as  a  wall  or  investmwt,  and  the  interior  becomes  a  hollow,  into 
which  hyphal  ends  grow  and  abstrict  the  spores.  Much  more 
complicated  are  the  processes  in  a  large  series  of  "  fructifications," 
where  the  mycelium  first  develops  a  densely  packed  mass  of  hyphae, 
all  alike,  in  which  labyrinths  of  cavities  subsequently  form  by 
separation  of  hyphae  in  the  previously  homogeneous  mass,  and  the 
hymenium.  covers  the  walls  of  these  cavities  and  passE^^  as  with  a 
linti^  layer.  Meanwhile  differences  in  consistency  appear  in  various 
strata,  and  a  dense  outer  protective  layer  (peridium),  soft  gelatinous 
layers,  and  so  on  are  formed,  the  whole  eventually  attaining  great 
complexity — e.g.  puff-balls,  earth-stars  and  various  Pkalloideae. 

Spore-uistriSutton. — Ordinary  conidia  and  similarly  abstricted 
dry  spores  are  so  minute,  light  and  numerous  that  their  dispersal 
is  ensured  by  any  current  oF  air  or  water,  and  we  also  know  that 
rats  and  other  burrowing  animals  often  carry  them  on  their  fur; 
dmilarly  with  birds,  insects,  slugs,  worms,  &c.,  on  claws,  feathers, 
proboscides,  &c.,  or  merely  adherent  to  the  sHmy  body.  In  addition 
to  these  accidental  modes  of  dispersal,  however,  there  is  a  series  of 
interesting  adaptations  on  the  part  of  the  fungus  itself.  Passing 
over  the  locomotor  activity  of  zoospores  {Pyinium,  Peronospora, 
Saprolegnia)  we  often  find  spores  held  under  tension  in  sporangia 
{PUobctus)  or  in  asd  (Festsa)  until  ripe,  and  then  fordbly  shot  out 
by  the  sudden  rupture  of  the  qxirannal  wall  under  the  pressure  of 
liquid  behind — medianism  comparalue  to  tiiat  of  a  pop-gun,  if  we 
suppose  air  replaced  by  watery  sap.  Even  a  single  conidium,  held 
tense  to  the  last  moment  by  the  elastic  cell-wall,  may  be  thus  shot 
forward  by  a  spurt  of  liquid  under  pressure  in  the  hypha  abstrict- 
ing  it  {e.g.  Empusa),  and  similarly  with  basidiospores  {Coprinus, 
Aearicus,  &c.).  A  more  complicated  case  is  illustrated  by  Sphaero- 
bolus,  where  the  entire  mass  of  spores,  enclosed  in  its  own  peridium, 
is  suddenly  shot  up  into  the  air  Kke  a  bomb  from  a  mortar  by  the 
elastic  retroversion  of  a  peculiar  layer  which,  up  to  the  last  moment, 
surrounded  the  bomb,  and  then  suddenly  «>l{ts  above,  turns  inside 
out,  and  drives  the  former  as  a  projectile  from  a  gun.  Gelatinous 
or  mudlagtnous  degenerations  of  cell-walls  are  frequently  cm- 
ployed  in  the  interests  of  spore  dispersal.   The  mudts^  surrounding 


endospores  of  Mucor,  conidu  of  Empusa,  &c.,  serves  to  gum  the  spore 
to  anunals.  Such  gums  are  formed  abundantly  in  pycnidia,  and, 
absorbing  water,  swell  and  carry  out  the  spores  in  long  tendrils, 
which  emerge  for  days  and  dry  as  they  reach  the  air,  the  glued  sfiores 
gradually  being  set  tree  by  rain,  wind,  &c.  In  oidiai  chains  {Scler<h 
tinia)  a  minute  double  wedge  of  wall-substance  arises  in  the  middle 
lamella  between  each  pair  of  contiguous  oidia,  and  by  its  enlargement 
splits  the  separating  lamella.  These  disjunctors  serve  as  points  of 
application  for  the  elastic  push  of  the  swelling  spore-ends,  and  as 
the  connecting  outer  lamefla  of  cell-wall  sudoenly  gives  way,  tlie 
spores  are  jerked  asunder.  In  many  cases  the  slimy  masses  of 
spermatia  {Uredinetu),  conidia  {Clamceps),  basidiospores  {Phallus, 
Coprinus),  &c.,  emit  more  or  less  powerful  odours,  which  attract 
flies  or  other  insects,  and  it  has  been  shown  that  bees  carry  the 
fragrant  oidia  of  Sclerotinia  to  the  sti^a  of  Vaccinium  and  infect 
it,  and  that  flies  carry  away  the  foetid  spores  of  Phallus,  just  as 
pollen  is  dispersed  by  such  insects.  Whether  the  strong  odour  of 
trimethylamine  evolved  by  the  spores  of  Tilletia  attracts  insects  is 
not  known. 

The  recent  observations  and  exceedingly  ingenious  experiments  of 
Faick  have  shown  that  the  sporophores  of  the  Basidiomycetes — 
especially  the  large  sporophores  of  such  forms  as  Boletus,  Polyporus — 
contain  quantities  of  reserve  combustible  material  which  are  burnt 
up  by  the  active  metabolism  occurring  when  the  fruit-body  is  ripe. 
By  ttiis  means  the  temperature  of  the  sporophore  is  raised  and  the 
difference  between  it  and  the  surrounding  air  may  be  one  of  several 
degrees.  As  a  result  convection  currents  are  produced  in  the  air 
which  are  suffident  to  catch  the  basidiospores  in  their  fall  and  carry 
them,  away  from  the  regions  of  comparative  atmospheric  stillness 
near  the  ground,  to  the  upper  air  where  more  powerful  air-currents 
can  bring  about  their  wide  distribution. 

Classificaiion. — It  has  been  accepted  for  some  time  now  that 
the  majority  of  the  fungi  proper  fall  into  three  main  groups, 
the  Phycomycetes,  Ascomycetes  and  Basidiomycetes,  the 
Schizomycetes  and  Myxomycetes  (Mycetozoa)  being  considered 
as  independent  groups  not  coming  under  the  true  fun^ 

The  chief  schemes  of  dasafication  put  forward  in  detail  have 
been  those  of  P.  A.  Saccardo  (1882-1892),  of  Oskar  Brefdd  and 
Von  Tavel  (1892),  of  P.  E.  L.  Van  Tieghem  (1893)  and  of  J. 
Schroeter  (1892).  The  scheme  of  Brefeld,  which  was  based  on 
the  view  that  the  Ascomycetes  and  Basidiomycetes  were  com- 
pletely asexual  and  that  these  two  groups  had  been  doived 
from  one  division  (Zygomycetes)  of  the  Phycomycetes,  has  been 
very  widely  accepted.  The  recent  work  of  the  last  tw^ve  years 
has  shown,  however,  that  the  two  higher  groups  of  fungi  exhibit 
distinct  sexuality,  of  dther  a  normal  or  reduced  type,  and  has 
also  rendered  very  doubtful  the  view  of  the  origin  of  these  two 
groups  from  the  Phycomycetes.  The  real  difficulty  of  dass^ca- 
tton  o£  the  fungi  lies  in  the  polyphyletlc  nature  of  the  group. 
There  is  very  little  doubt  that  the  primitive  funp  have  been 
derived  by  degradation  from  the  lower  algae.  It  iq)pears, 
however,  that  sudi  a  degradation  has  occurred  not  only  once 
in  evolution  but  on  several  occasions,  so  that  we  have  in  the 
Phycomycetes  not  a  series  of  naturally  related  forms,  but  groups 
which  have  arisen  perfectly  independently  of  one  another  from 
various  groups  of  the  algae.  It  is  also  possible  in  the  absence 
of  satisfactory  intermediate  forms  that  the  Ascomycetes  and 
Basidiomycetes  have  also  been  derived  from  the  algae  indepen- 
dently of  the  Phycomycetes,  and  perhaps  of  one  another. 

A  natural  das^cation  on  these  lines  would  obviously  be  very 
com[^cated,  so  that  in  the  present  state  of  our  knowledge  it 
will  be  best  to  retain  the  three  main  groups  mentioned  above, 
bearing  in  miiul  that  the  Phycomycetes  espedaUy  are  far  from 
being  a  natural  group.  The  following  gives  a  tabular  survey  of 
the  scheme  adopted  in  the  present  artide: 

A.  Phycomycetes.    Alga-like  fungi  with  unicellular  thalius 
and  well-marked  sexual  organs. 
Class  I. — Oomycetea.   Mycelium  usually  well  developed,  but 
sometimes  poor  or  absent.   Sexual  reproduction  by  oogonia 
and    antheridia ;    asexual   reproduction   by   zoospores  or 
conidia. 

1.  Monoblepharidineae.    Mycelium  present,  antheridia  with 

antherozoids,  oogonium  with  single  oosphere:  Mono- 
blepbaridaceae. 

2.  Peronosporineae.    Mycelium  present;  antheridia  but  no 

antherozoids;  oogonia  with  one  or  more  oospheres: 
Pftronosporaceae,  Saprolegniaceae. 

3.  Chytridineae.    Mycelium  pooriy  developed  or  absent; 

oogonia  and  antheridia  (without  anthen^oids)  known  in 
some  cases;  zoospores  common:  Chytridiaceoe.  An- 
cylistaceae. 
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Class  ll.—Z'momyceitea.  Myodium  wdl  developed;  sexoal  re- 
production Dy  zygospores;  asexual  reproduction  by  sporangia 
and  conidia. 

I.  Mucorineae.  Sexual  reproduction  aa  above,  asexual  by 
sporangia  or  conidia  or  both:  Mucoraceae.  McHtierel- 
laceae,  Chaetocladiaceae,  Piptocephalidaceae. 
3.  Entomophthorineae.    Sexual  r«>roduction  typical  but 
with  sometimes  inequality  of  the  fuaii^  gametes  (game- 
tangia  ?) :  EntomophthOTaceae. 
B.  Higher    Fungi.    Fungi  with  aeg^aeatal  thallus;  sexual 
reproduction  sometimes  with  typical  antheridia  and  oogonia 
(ascogonia)  but  usually  much  reduced. 
Class  I. — Ustitaginales.    Forms  with  septate  thallus,  and  re- 
production by  chlamydospores  which  on  germination  produce 
sportdia;  sexuality  doubtful. 
Class  il. — Ascomycetes.    Thallus  septate;  spores  developed 
in  special  type  of  qxirai^uni,  the  ascua,  tlw  number  of  spores 
bang  usually  eight.   Sexual  reprodnctioii  sometimes  ty^cal, 
uauaUy  reduced. 

Exoascineae,    Saccharomycetineae,    Perisporinea,  Disco* 
mycetes,  Pyrenomycetee,  Tuberineae,  Laboulbeniineae. 
Class  III. — Basidiales.     Thallus   septate.     Conidia  (basidio- 
spores)  borne  in  fours  on  a  special  conidiophore,  the  ba^dium. 
Sexual  reproduction  always  much  reduced. 

I.  Ureoiaeae.  Ufe-history  in  some  cases  very  complex  and 
with  well-marked  sexual  process  and  alternation  of  genera- 
tions, in  others  much  reduced;  baudium  (promycelium) 
derived  usually  from  a  thtck-walled  spore  (teleutospore). 
3.  Baaidiomycetes.  Life-history  always  very  simple,  no  well- 
marked  alternation  of  genmtions;  basioium  borne 
directly  on  the  mycelium. 

(A)  Pratobaodiomycetes.  Basidia  sratate. 

Auriculariaceae,  I^lacreaceae,  IremdUnaceae. 

(B)  Autoluuidiomycetes.  Basidia  non-septate. 

Hymenomycetes,  Gasteromycetes. 

A.  PHYcmycBTES.— Most  of  the  xeont  wcntk  of  importance 
in  this  group  deals  with  the  cyUA^gy  of  sexual  xeptoduetion  and 
of  qxn«4ormation,  and  the  effect  of  external  conditions  on  the 
production  (rf  reproductive  organs. 

Monobiepkaridaeeae  conasts  of  a  very  small  group  of  aquatic 
forms  livii^  on  fallen  twigs  in  ponds  and  ditches.  Only  one  genus, 
MonobUpharis,  can  certainly  be  placed  here,  though  a  somewhat 
similar  genus,  ifyrie^pharis,  with  a  peculiar  multiciliate  zoospme 
like  that  of  Vaueheria,  is  provisionaiW  placed  in  the  same  group. 
MonobUpharis  was  first  described  by  Comu  in  1871,  but  from  that 
time  until  1895  when  Roland  T^axter  described  several  species 
from  America  the  s^nus  was  completely  lost  sight  of.  Monablepkaris 
has  oogonia  with  single  oospheres  and  anthendia  developii^  a  few 
amoeboid  unidliate  antherozoids;  these  creep  to  the  opening  of  the 
oogonium  and  then  swim  in.  The  resemblance  between  this  genus 
ana  OeAog/mium  among  the  a^e  is  very  strikii%,  as  is  also  that  of 
MyruMepharis  and  Vaucheria. 

Perenosporaceae  are  a  group  c&  endof^ytic  parasites — about  100 

rdes — of  great  importance  as  compriang  the  agents  of  "  doping 
"  disease  {Pylhium),  vine-mildew  (.Plastaopara),  potato  disease 
{Pkytophtkora),  onion-mildew  {Peronospora).  Pytkium  is  a  semi- 
aquatic  form  attacking  seedlings  which  are  too  plentifully  supplied 
with  water;  its  hyphae  penetrate  the  odUwalls  and  rapidly  destroy 
the  watery  tissues  of  the  living  plant;  then  the  fungus  lives  in  the 
dead  remains.  When  the  free  ends  of  the  hyphae  emerge  again  into 
the  air  they  swell  up  into  spherical  bodies  which  may  either  fall 
off  and  behave  as  conidia,  each  putting  out  a  germ-tube  and  infecting 
the  host;  or  the  germ-tube  itself  swells  up  into  a  zoosporangium 
iriiich  develops  a  oumlier  <tf  zoospores.  In  the  rotting  tissues 
branches  of  the  older  mycelium  simitarlv  swell  up  and  form  antheridia 
and  oc^nia  (fig.  4).  The  contents  of  the  antheridiuro  are  not  set 
free,  but  that  organ  penetrates  the  oogonium  by  means  of  a  narrow 
outgrowth,  the  fertilizing  tube,  and  a  mate  nucleus  then  passes  over 
into  the  ^i^le  oosphere,  which  at  first  multinucleate  becomes  uni- 
nucleate before  fertilization.  Pytkium  is  of  interest  as  illustrating 
the  dependence  of  zoospore-formation  on  conditions  and  the  in- 
determinate nature  of  conidia.  The  other  genera  are  more  purely 
parasitic;  the  mycdium  usually  sends  haustoria  into  the  cells  of 
the  host  and  puts  out  branched,  aertid  conidiophores  throua^  the 
stomata,  the  branches  of  which  abstrict  numerous  "  conidia  " ; 
these  either  germinate  directly  or  their  contents  break  up  into 
zoospores  (fig.  5).  The  development  of  the  "  conidia "  as  true 
conidial  spores  or  as  zoosporangia  may  occur  in  one  and  the  same 
species  (Cystopus  eandidus,  Phytophthora  infestans)  as  in  Pytkium 
described  above;  in  other  cases  the  direct  conidial  geraunation  is 
cAiatacteristic  of  genera— Peronospora;  while  others  emit 
zooqwres — e.g.  Plasmopara,  &c.  In  Cystopus  (Albugo)  the  "  conidia  " 
are  abstricted  in  basipetal  chain-Uke  series  from  the  ends  of  hyphae 
which  come  to  the  surface  in  tufts  and  break  through  the  epidermis 
as  white  pustules.  E^h  "  conidium  "  contains  numerous  nuclei 
and  is  really  a  zoosporangium,  as  after  disp>ersal  it  breaks  up  into  a 
mmber  <tf  xoospores.  The  Peronospotaceae  reproduce  themselves 
sexually  by  means  of  antheridia  and  oogonia  as  described  in  Pytkium. 


In  Cystopus  BHU  the  ooqrfwre  contains  numerous  nuclei,  and  all 
the  nub  nuclei  from  the  antberidium  pass  into  it,  the  male  and 
female  nuclei  then  fusing  in  pairs.  We  thtu  have  a  pracesB  of 
"multii^  fcrtilintion";  the  ooq)here  really  repneaents  a  large 


Prom  SusA«Taff*«  LdMuek  dw  Beiamii,  br  pcrmiaskm  of  OiMST  ThAts. 
Fig.  4.— Fertilizatwn  of  the  Peronosporeae.  (After  Wager,  X  666.) 


1,  Peronospora parasilica.  Young 

multinucleate  oc^nium  (og) 
and  antberidium  (an). 

2,  Albugo    Candida.  Oogonium 

witti  the  central  uninucleate 
oosphere  and  the  fertilizing 


tube  (a)  of  the  antberidium 
whidt  mtroduces  the  male 
nucleus. 
The  same.  Fertilized  egg- 
cell  (0)  surrounded  by  the 
periplasm  (p). 


number  of  undifferentiated  gametes  and  has  been  termed  a  coeno- 
Kamete.  Between  Cystopus  Bliti  on  the  one  hand  and  Pytkium  de 
Baryanum  on  the  other  a  number  of  cytologically  intermediate 
forms  are  known.  The  oospore  on  germination  usually  gives  origin 


Fig.  5. — Pkytopkthora  infestans.  Fungus  of  Potato  Disease. 


A,  B,  Section  of  Leaf  of  Potato 
with  sporangiophcH^s  of  Phy^ 
topktkora  tnfestans  passing 
through  the  stomata  D,  on 
the  under  surface  of  the  leaf. 

E,  Sporangia. 


F,  G,  H,  J,  Further  development 

of  the  sporangia. 
K,  Germination  of  the  zoospores 

formed  in  the  sporangia. 
L,  M,  N,  Fertthzation  of  the 
oc^nium  and  development  of 
the  oospore  in  Peronospora. 
to  a  zoosporangium,  but  may  form  directly  a  germ  tube  which  infects 
the  host. 

Saprotegniaceae  are  aquatic  fcMins  found  growing  usually  on  dead 
insects  lying  in  water  but  occasionally  on  living  fish  (e.g.  the  salmon 
disease  associated  with  SaproUgfiia  ferax).   The  chief  genera  are 
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Sa^riMenia,AcUya,PylhiopsU,Dictymh*s,ApitM€Sk  Motile  zoospores 
which  escape  from  the  zoosporaneiucn  are  present  except  in  Aptants. 
The  sexual  reproduction  shows  all  transitions  between  forms  which 
are  normaU}r  sexual,  like  the  Perono^raceae,  to  forms  in  which 
no  antheridium  is  developed  and  the  oospheres  develop  partheno- 
genetically.  The  oogoma,  unlike  the  Peronosporaceae,  contain  more 
than  one  oo^here.  Klebs  has  shown  that  the  development  of 
zoosporai^lia  or  <rf  oogonia  and  pollinodia  respectively  in  Saprt^p*'*^ 
is  depend^t  on  the  external  conditions;  so  long  as  a  continued 
stream  of  suitable  food-material  is  ensured  the  mycdUum  grows  on 
without  formine  reproductive  organs,  but  directly  the  supplies  of 
nitn^nous  and  carbonaceous  food  fall  below  a  certain_  degree  of 
concentration  sporai^;ia  are  developed.  Further  reduction  of  the 
supplies  of  food  effects  the  formation  of  oogonia.  This  explains  the 
sequence  of  events  in  the  case  of  a  SaproUpna-taycx^um  radiating 
from  a  dead  fly  in  water.  Those  parts  nearest  the  fly  and  best 
supplied  develop  barren  hyphae  only;  in  a  zone  at  the  periphery, 
where  the  products  of  putrefaction  ctissolved  in  the  water  form  a 
dilute  but  easily  accessiole  supply,  the  zooeporangia  are  developed 
in  abundance;  oogonia,  however,  are  only  formed  in  the  depths  of 
this  radiating  mycelium,  where  the  supplies  of  avaUabte  food 
materials  are  least  abundant. 

Chytridineae. — These  parasitic  and  minute,  chiefly  aquatic,  forms 
may  be  looked  upon  as  degenerate  Oomycetes,  since  a  sexual  process 
ana  feeble  unicellular  mycelium  occur  in  some;  or  they  may  be 
r»arded  as  series  of  primitive  forms  leading  up  to  higher  members. 
There  is  no  means  of  decidiiM;  the  question.  They  are  usually 
included  in  Oomycetes,  but  their  simple  structure,  minute  size, 
usually  uniciliate  zoospores,  and  their  negative  characters  would 
justify  their  retention  as  a  separate  group.  It  contains  less  than 
300  species,  chiefly  parasitic  on  or  in  akae  and  other  water-plants 
or  anmials,  of  various  kinds,  or  in  other  tung^,  seedlings,  pollen  and 
higher  plants.  They  are  often  devoid  of  hyphae,  or  put  forth  fine 
protoplasmic  filaments  into  the  cells  of  their  hosts.  Aiter  absorbing 
the  cell-contents  of  the  latter,  which  it  does  in  a  few  hours  or  days, 
the  fungus  puts  out  a  sporangium,  the  contents  of  which  break  up 
into  numerous  minute  swarm-spores,  usually  one-ciliate,  rarely 
two-ciliate.  Any  one  of  these  soon  comes  to  rest  on  a  host-cell, 
and  either  t^c^xes  it  and  empties  its  contents  into  its  cavity,  where 
the  further  development  occurs  {Olpidium),  or  merely  sends  in 
delicate  protoplasmic  filaments  {Wivsoph'^iunii  or  a  short  hyphal 
tube  of,  at  most,  two  or  three  cells,  which  acts  as  a  haustorrom, 
the  further  development  taking  place  outrade  the  cell-watl  of  the 
host  {CkytridAum).  Ip  some  cases  resting  spores  are  formed  inside 
the  host  {Ckytridiuini,  and  give  rise  to  zooeporangia  on  germina- 
tion. In  a  few  species  a  sexual  process  is  described,  consisting  in 
the  conjugation  of  similar  cells  {Zyzochytrwm)  or  the  union  ol 
two  disnrailar  ones  (.Polyphagus),  In  the  development  of  dis- 
tinct antheridial  and  oogonial  celb  the  allied  Ancylistineae  ^ow 
close  alliances  to  Pythiutn  and  the  Oomycetes.  On  the  other  hand, 
the  uniciliate  zoospores  of  Polyphagus  have  slightly  amoeboid 
movements^  and  in  this  and  the  pseudopodium-like  nature  of  the 

Srotoplasmic  processes,  such  forms  suggest  resemblances  to  the 
lyxomycetes.  Opinions  differ  as  to  whether  the  Chytridineae  are  de- 
graded or  primitive  forms,  and  the  group  still  needs  critical  revision. 
Many  new  forms  will  doubtless  be  discovered,  as  they  are  rarely 
collected  on  account  of  their  minuteness.  Some  forms  cause  damping 
off  of  seedlings — e.g.  CHpidium  Brassicae;  others  discoloured  spots 
and  even  tumour-Uke  swellings — e.g.  SynchyUum  Scabiosae,  S. 
Succisae,  UrophiycHs,  Sec.,  on  h^her  plants.  Analc^es  have  been 
pointed  out  between  Chytridiaceae  and  unicellular  algae,  such  as 
Chlorosphaeraceae.  Protococcaceae,  "  Palmdlaceae."  Sac.,  some  of 
which  are  parasitic,  and  suggestions  may  be  entertained  as  to 
posnble  origin  from  such  algae. 

The  Zygomycetes,  of  which  about  200  Species  are  described,  are 
esp>ecially  important  from  a  theoretical  standpoint,  since  they  fur- 
nished tne  series  whence  Brefeld  derived  the  vast  majority  of  the 
fui^.  Tttey  are  characterized  e^edally  by  the  zygospores,  but 
die  asejnal  organs  (sporangia)  exhiUt  interestii^E  series  of  changes. 
b«inidng  with  the  typical  sporangium  of  Mucor  containing  numerous 
endospores,  pasung  to  cases  where,  as  in  ThavmidiuM,  these  are 
accompaniea  with  more  numerous  uaall  sporangia  (spoiangjoles) 
containing  few  spores,  and  thence  to  Chaetodadium  and  Piptocephalis, 
where  the  aporai^oles  form  but  one  spore  and  fall  and  germinate 
as  a  whole ;  that  15  to  say,  the  monosporous  sporangium  has  become 
a  conidtum,  and  Brefeld  regarded  these  and  similar  series  of  changes 
as  exphiiniiv  the  relation  of  asciis  to  conidium  in  higher  fun^ 
Accoraing  to  his  view,  the  ascus  is  in  effect  the  sporangium  with 
several  spores,  the  conidium  the  sporangiole  with  but  one  spore, 
and  that  not  loose  but  fused  with  the  sporangiole  wall.  On  this 
basis,  with  other  interesting  morphological  comparisons,  Brefeld 
erected  his  hypothesis,  now  untenable,  that  the  Ascomycetes  and 
Basidiomycetes  diverge  from  the  Zygomycetes,  the  former  having 
particularly  specialized  the  ascus  (sporangial)  mode  of  reproduction, 
the  latter  having  specialized  the  conidial  {indehiscent  one-spored 
spmangiole)  mooe.  In  addition  to  sporangia  and  the  conidial  spores 
referred  to,  some  Mucorini  show  a  peculiar  mode  of  vegetative 
reproduction  by  means  of  gemmae  or  chlamydospores — i.e.  short 
segments  of  the  hyphae  become  stored  with  fatty  reserves  and  act 
as  spores.  The  gemmae  formed  on  submerged  Mucois  may  bud  likie 


a  yeast,  and  even  bring  about  alcohoUc  f^meotadon  in  a  sacchacine 

solution. 

The  segments  of  the  hyphae  in  this  group  usually  contain  several 
nuclei.  At  the  time  of  sporangial  formation  the  protoplasm  with 
numerous  nuclei  streams  into  the  swollen  end  of  the  sporangiophore 
and  there  becomes  cut  off  by  a  cell-wall  to  form  the  sporangium. 
The  protoplasm  then  becomes  cut  up  by  a  series  of  clefts  into  a 
number  01  smaller  and  smaller  pieces  which  are  unicellular  in 
PUobolus,  multicellular  In  Sporomnia.  These  then  become  sur- 
rounded by  a  cell-wall  and  form  the  spores.  This  mode  of  spore- 
formation  IS  totally  different  from  that  in  the  ascus:  hence  one  of 
the  difficulties  of  the  acceptance  of  Brefeld's  view  of  the  hc»nology 
of  ascus  and  sporansuim.  The  cytology  of  zygo^rare-formation  is 
not  known  in  detail; 
the  so-called  gametes 
which  fuse  are  muhi- 
nuckate  and  are  no  doubt 
of  the  nature  of  game- 
tangia.  The  fate  ofthese 
nuclei  is  doubtful,  prob- 
ably they  fuse  in  pairs 

^^laicesLBe  has  lately 
made  some  very  import- 
ant observations  of  the 
Zygomycetes.  It  is  well 
known  that  while  in  some 
forma,  e.g.  Spordinia, 
zygospores  are  eadly  ob- 
tained, in  others,  e.g.  most 
species  of  Mucor,  they 
are  very  erratic  in  their 
appearance.  This  has  now 
been  expla  ined  by 
Blakeslee,  who  finds  that 
the  Mucorinae  can  be 
divided  into  two  ^oups, 
termed  homothallic  and 
heteFOthallic  reflectively. 
In  the  first  group  zygo- 
spores can  arise  by  the 
union  of  branches  from 
the  same  mycelium  and 
so  can  be  produced  by  the 
growth  irom  a  sinele  spore ; 
this  group  includes  Spor- 

dinia^  grandis.   SpinMus  ^^T^'^F^^ 


From  StrosbuTKer^  Lekrbueh  der  Betamk,  by 


necessary 
fwmation  of  zygospores. 
These  structures  cannot 
then  be  produced  from  the 
product  of  a  single  spore 
nor  even  from  Uie  tnalli 
derived  frcMU  any  two 
spores.  The  two  kinds  of 
tnalli  Blakeslee  considers 
to  have  a  differentiation 
of  the  nature  of  sex  and 


f«f*P^>  jom^speci^  cf  pj^j  6.— Mucor  Mucedo,  Different 
^ffoJr  hl^li^'°73  stages  in  the  formation  and  germina- 
^ lSSh«Jl£  °f  zygospore.  (After  Brefeld. 
jSp.  uTwbiSf y^,«5-  5X«>.a  60,  from  v.  Tavel. 
ctation      branches  from  .    ,       ,  . 

two  mycelia  different  in  Two  conjurating  branches  in  contact. 
nature  is  necessary  for  tiie      SepUtion  of  the  conjuaatuig  cells  (a) 

from  the  suspensors  (o). 
More  advanced  stage,  the  conjugat- 
ing celts  (a)  are  still  distinct  from 
oneancfther;  the  warty  thickenings 
of  their  waliB  haw  commenced  to 
form. 

Ripe  zygospore  (&)  between  the  sus- 
pensors (a). 
Germinating  zygospore  with  a  germ- 
tube  bearing  a  sporan^um. 
he  distingui^es  them  as  i+)  and  (— )  forms;   the  former  being 
usually  distinguished  by  a  somewhat  greater  luxuriance  oS  growth. 

llie  ctaffaification  <d  the  Mucorini  depends  on  the  prevalence  and 
characters  of  the  conldia,  and  of  the  sporangia  and  zygoepoiea — e,g. 
the  presence  or  absenis  of  a  columella  in  the  former,  the  formation 
of  an  investment  round  the  latter.  Most  genera  are  saprophytes, 
but  some — Chaetodadium,  Piptocephalis — are  para«tes  on  other 
Muc(»im,  and  one  or  two  are  associated  casually  with  the  rotting 
of  tomatoes  and  other  fruits,  bulbs,  &c.,  the  fle^y  parts  of  which 
are  rapidly  destroyed  if  once  the  hyphae  gain  entrance.  Even  more 
important  is  qiwstion  of  mycosiB  in  man  and  other  animals, 
referred  to  species  of  Mucor,  and  investigated  b)r  Lucet  and  Co- 
stantin.  Klebs  has  concluded  that  transpiration  is  the  important 
factor  in  d^erminii^  the  formation  of  sporangia,  while  zygote- 
devetopment  depends  on  totally  different  cniditiaDs;  these  results 
have  been  called  in  question  by  Falck. 

The  Entomophthoraceae  contain  three  genera,  £m^iua,  EnlO- 
mofhthora  and  Basidiohaius.  The  two  first  genera  consist  of  forms 
which  are  parasitic  on  insects.  Empusa  Muscat  causes  the  well- 
known  ^demic  in  house-flies  during  the  autumn ;  the  dead,  affected 
flies  are  often  found  attached  to  the  window  surrounded  by  a  white 
halo  of  conidia.  B.  ranarum  is  found  in  the  alimentary  canal  of  the 
irog  and  growing  on  ite  excrement.  In  these  three  genera  the  conidia 
are  cast  off  with  a  jerk  somewhat  in  the  same  way  as  the  qwrang^un 
of  PHoboltu. 


Digitized  by 


Google 


FUNGI 


339 


B.  Hn»EK  FuNQt.— Nov  that  Bnfel(rs  view  d  the  origin 
of  these  forms  from  the  Zygomycetes  has  been  overthrown, 
the  relationship  of  the  higher  and  lower  forms  of  fungi  is  left 
in  obscurity.  The  term  Eumyceies  is  sometimes  applied  to  this 
group  to  distinguish  them  from  the  Phycomycetes,  but  as  the 
same  name  is  also  applied  to  the  fungi  as  a  whole  to  difierentiate 
them  from  the  Mycetozoa  and  Bacteria,  the  term  had  best  be 
dro[^>ed.  The  Higher  Fungi  fall  into  three  groups:  the  UsH- 
laginales,  of  doubtful  position,  and  the  two  very  sharply  marked 
groups  Basidiales  and  Ascomycetes. 

I.  Ustilaginales. — This  includes  two  families  Ustilaginaceae 
(smuts)  and  Tilletiaceae  (bunts).  The  bunts  and  smuts  which 
damage  our  grain  and  fodder  plants  comprise  about  400  species  of 
internal  parasites,  found  in  all  countries  on  herbaceous  plants,  and 
especially  on  Monocotyledons.  They  are  remarkable  for  their  dark 
spores  developed  in  gall-like  excrescences  on  the  leaves,  stems,  &c., 
or  ia  the  fruits  of  the  host.  The  discovery  of  the  yeast-conidia  of 
these  fungi,  and  their  thorough  invest^tion  by  Brefdd,  have 
thrown  new  %hts  on  the  group,  as  also  have  the  results  elucidating 
the  nature  of  the  ordinary  dark  9pores-~smuts,  bunt.  &c. — which  by 
their  mode  of  origin  and  development  are  cblamydospores.  When 
the  latter  germinate  a  slender  "  promycelium  '  is  put  out;  in 
Ustilago  and  its  allif»  this  is  transversely  septate,  and  bears  lateral 
conidia  (sporidia);  in  Tiiletia  and  its  allies  non-aeptate,  and  bears 
a  terminal  tuft  of  conidia  (sporidia)  (fig.  7).  Br^eld  regarded  the 
promycelium  as  a  kind  of  basidium,  bearing  lateral  or  terminal 

conidia  (comparable     to  basidio- 
spores),  but  since  the  number  of 
basidiospores  is  not  fixed,  and  the 
I  basidium  has  not  yet  assumed  very 
definite   morpht^cwical  characters, 
Brefeld  termed  the  group  Htmi- 
basidii,  and  regarded  them  as  a  half- 
way stage  in  the  evolution  of  the 
true   Basidiomycetes  from  Phyco- 
JjB      *'^^^MS^        mycetes,  the  TiUttia  type  leading 
Ti  ^^nf  basidium  (AutOKisidium), 

£  XhZ'  the   Ustiiato  type  to  the  proto- 

bastdium,  with  lateral  spores ;  but  this 
view  is  based  on  very  poor  evidence, 
•o  that  it  is  best  to  plaice  these  forms 
as  a  separate  group,  the  UstilaginaUs. 
The  yeast-oooidia,  which  bud  off 
from  the  conidia  or  their  resulting 
mvcelium  when  sown  in  nutrient 
From  Vine't  5iwb)»(/  Ttxt  BmU  «/  solutions,  are  developed  in  succes- 
MmyJarpmiMioBof  SwuSmhia-  aive  crops  by  budding  exactly  as 
■cWn«Co.  in  the  yeast  plant,  but  they  cannot 

Fig.  7. — Germinatii^  rest-  ferment  sugar  solutions.  It  is  the 
ing-gonidia.  A,  of  Ustiiago  rapid  spread  of  these  yeast-conidia 
rece^laculontm;  B,  of  Tiiietta  in  manure  and  soil  waters  which 
Oates  (X  460).  makes  it  so  difficult  to  get  rid  of 

ap,    The  gonidium.  smuts,  Sec,  in  the  fields,  and  they, 

pm.  The  promycelium.  the  ordinary  conidia,  readily 

d.     The  sporidia:  in  B  the  the  seedling  wheat,  oats, 

sporidia  have  coalesced  barley  or  other  cereals.  Infection 
in  pairs  at «.  these  cases  occurs  m  the  seedling 

at  the  (rface  where  root  and  shoot 
meet,  and  the  infecting  hypha  having  entered  the  plant  goes  on  living 
in  it  and  growing  up  with  it  as  if  it  bad  no  parasitic  action  at  all.  When 
the  flowers  form,  however,  the  mycelium  sends  hyphae  into  the  young 
ovaries  and  rapidly  replaces  the  stores  of  sugar  and  starch,  &c., 
which  would  have  gone  to  make  the  grain,  by  the  soot-Hke  mass  of 
spores  so  well  known  as  smut,  &c.  These  spores  adhere  to  the  grain, 
and  unless  destroyed,  by  "  steeping  "  or  other  treatment,  are  sown 
with  it,  and  again  produce  sporidia  and  yeast-conidia  which  infect 
the  seedlii^s.  In  other  species  the  infection  occurs  through  the 
style  of  the  flower,  but  the  fungus  after_ reaching  the  ovule  develops 
no  further  during  that  year  but  remains  dormant  in  the  embryo 
of  the  seed.  On  germination,  however,  the  fungus  behaves  in  the 
same  way  as  one  which  has  entered  in  the  seedling  stage.  The 
cvtology  of  these  forms  is  very  little  known ;  Dangeard  states  that 
there  is  a  fusion  of  two  nuclei  in  the  chlamydospore,  but  this  requires 
confirmation.  Apart  from  this  observation  there  is  no  other  trace 
of  sexuality  in  the  group. 

II.  Ascomycetes. — This,  except  in  the  case  of  a  few  of  the  simpler 
forms,  is  a  very  sharply  marked  group  characterized  by  a  special 
type  of  sporangium,  the  ascus.  In  the  devdopment  of  the  ascus  we 
find  two  nuclei  at  the  base  which  fuse  together  to  form  the  single 
nucleus  of  the  young  ascus.  The  mnfie  nucleus  divides  by  three 
successive  divisions  to  form  eight  nuclei  lying  free  in  the  protoplasm 
of  the  ascus.  Then  by  a  special  method,  described  first  by  Harper, 
a  mass  of  protoplasm  is  cut  out  round  each  nucleus;  thus  eieht 
uninucleate  aacospores  are  fwmed  by  free-ceU  formation,  llie 
protoplasm  remainii^  over  is  termed  epi^am  twd  often  contains 
glycogen  (fig.  8).  In  some  cases  nuclear  division  is  carried  further 
before  spore-formation  occurs,  and  the  number  of  spores  is  then  16, 


33  and  64,  &C. ;  in  a  few  cases  the  number  of  spores  Is  less  than 
eight  by  abortion  of  some  of  the  eight  nuclei.  The  ascus  is  thus  one 
of  the  most  sharply  characterized  structures  among  the  fungi. 

in  some  forms  we  find  definite  male  and  female  sexual  organs 
(Spkaerotluea,  Pyrtmema,  &c.),  in  others  the  antheridium  is  abortive 
or  absent,  but  uie  aacogominm  (oogomum)  is  still  pment  and  the 
female  nuclei  fuse  in  pairs  (Lachnai 
Hereorea,  Hmmana  pwudata,  Asco- 
boUts  fiufimtcetu)i  while  in  other 
forms  ascogonium  and  antheridium 
are  both  absent  and  fusion  occurs 
between  v^etative  nuclei  (Humaria 
rutilans,  and  probably  the  majority 
of  other  fcHms).  In  other  cases  the 
sexual  fuson  is  apparently  absent 
altogether,  as  in  Exoascus.  In  the  first 
case  (fig.  9)  we  have  a  true  sexual 
process,  while  in  the  second  and  third 
cases  we  have  a  reduced  sexual  process 
in  which  the  fusion  of  other  nuclei 
has  replaced  the  fusion  oi  the  normal 
male  and  female  nuclei.  It  is  to  be 
noted  that  all  the  forms  exhibit  the 
fusion  of  nuclei  in  the  ascus,  so  that 
those  with  the  normal  or  reduced 
sexual  process  described  above  have 
two  nuclear  fusions  in  their  life- 
history.  The  advantage  or  signifi- 
cance of  the  second  (ascus)  fusion  is 
not  clearly  understood. 

The  group  of  the  Hemiasd  was 
founded  by  Brefeld  to  inclnde  fcnms 
which  were  supposed  to  be  a  connect- 
ing link  between  Phycomycetes  and 
Ascomycetes.   As  mentioned  before, 

the  connexion  between  these  two  groups  is  very  doubtful,  and  the  de- 
rivation of  the  ascus  from  an  ordinary  sporangium  of  the  Zygomycetes 
cannot  be  accepted.  The  niaj<»ity  of  the  forms  which  were  formerly 
included  in  this  group  have  been  shown  to  be  dther  true  Phycomycetes 
(like  Ascoidca)  or  troe  Ascomycetes  (like  TheUbi^us).  Eremascus  and 
Dipodascus,  which  are  often  placed  among  the  Hemiaad,  posdbly  do 
not  belong  to  the  Ascomycetes  series  at  dl. 

Exoascaceae  are  a  small  group  of  doubtful  extent  here  used  to 
include  Exoascus,  Taphfina,  Ascorticium  and  Endomyces.  The 


From  Strubiirger's  Ltkriwck  dtr 
Betanik,  hj  psmiuiaB  of  Ciiito* 

Fig.  8. — Development  trf  the 

Ascus. 

A-C,  Pyronema  cot^tUHs, 
(After  Harper.) 
Young  ascus  of  Boit- 
<^(ent  with  e^ht  spores. 
(After  Claussen.) 


ftom  StmUvcer'l  Uuhtieh  ier  Boumik,  hj  penniadoa  of  Gutt4T  Hichw. 

Fig.  9. — Sp/haerotheca  Caslagnei.  Fertilization  and  Devdopment 
of  the  PerithKium.  (After  Harper.) 


1 ,  Oogonium  (og)  with  the  an- 

theridial  branch  (as)  applied 
to  its  surface. 

2 ,  Separation   of  antheridium 

{an). 

3,  Passage  of  the  anthendtal 

nucleus  towjuds  tlmt  of  the 
oogonium. 

4,  Umon  ai  the  nudn. 


5,  Fertilized  oogonium  sm^ 
rounded  by  two  layers  of 
hyphae  derived  from  the 
stalk-cell  (st). 

6,  The  multicellular  ascogonium 

derived  by  division  from  the 
oogonium;  the  terminal  cell 
with  the  two  nuclei  (at) 
gives  rise  to  the  ascus. 


mycelium  is  very  much  reduced  in  extent.  The  asci  are  borne 
directly  on  the  mycelium  and  are  therefore  fully  exposed,  being 
devcMd  from  the  beginoii^  <d  any  investment.  The  TaphrineaCf 
which  include  Exoascus  and  Taphrina,  are  important  parasites — 
e.g.  pocket-plums  and  witches'  brooms  on  birches,  &c.,  are  due  to 
their  action  (fig.  10).  Exoascus  and  Ascorticium  present  interesting 
parallels  to  Exobastdium  and  Corticium  among  the  Basidiomycetes. 

Saccharomycetaceae  include  the  well-known  yeasts  which  belong 
mainly  to  the  genus  Saccharomyces.  They  are  characterized  by 
tlidr  unicellular  nature*  their  power  ctf  r^nd  budding^  their  capacity 
for  fermentiiq;  various  eugars,  and  their  power  of  fornui^  endogenous 
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•pores.  The  qxmnginm  with  its  endt^enous  spnes  has  been 
oompared  with  an  ascus,  and  on  these  grounds  the  grouo  is  placed 
among  the  Aacomycetes — a  very  doubtful  association.  The  group 
has  attained  an  importance  of  late  even  beyond  that  to  which  it  was 
brought  by  Pasteur's  researches  on  alcoholic  fermentation,  chiefly 
owing  to  the  exact  results  of  the  investigations  of  Hansen,  who 
first  applied  the  methods  of  pure  cultures  to  the  study  of  these 
oiganiauB,  and  showed  that  many  of  the  inconsistencies  hitherto 

existing  in  the  literature  were 
due  to  the  coexistence  in  the 
cultures  of  several  species  or 
races  of  yeasts  morphologically 
almost  indistingui»iable,  but 
physiokwically  very  different. 
Alwut  Mty  tpeaea  ct  Saaharo- 
myces  are  described  more  or  less 
completely,  but  since  many  of 
these  cannot  be  distinguished 
by  the  microscope,  and  some 
have  been  found  to  develop 
pby5iol(^;ical  races  or  varieties 
under  special  conditions  of 
growth,  the  limits  are  still  far 
too  illndefined  for  complete 
botanical  treatment  of  the  genus. 
A  typical  yeast  b  able  to  develop 
new  cells  oy  buddii^  when  sub- 
merged in  a  saccharine  solution, 
-  .        <rtLi.j    Aiid  to  ferment  the  sugar — ix. 

Setamk,  by  petmiaaioa  <^  Gu»tov  Etschcr.  to  break  up  its  molecules  that, 

I.  ■        n       ■  from  small  quantities  used 

tlG.  io.—Ta^Hrtna  Frunt.  for  its  own  substance,  masses  of 
Transverse  section  through  the  it  out  of  all  proportion  to  the 
epidermis  of  an  mfectwi  plum,  niass  of  yeast  used  become 
Four  npe  asa,  Oi,  o,,  with  eight  resolved  into  other  bodies,  such 
spores,  a,,  a,,  with  yeast-fike  as  carbon  dioxide  and  alcohol, 
conidia  abstncted  from  the  spores,  the  process  requiring  little  or 
(After  Sadebeck,  X6oo.).  no  oxygen.    Brefeld  regards  the 

3t,    Stalk-cells  of  the  asci.  budding  process  as  the  fonna- 

m,    Fdaments  of  the  mycelium  tion  of  conidia.    Under  other 
cut  transversely.  conditions,  of  which  the  tempera- 

£"^'P     -  ture  is  an  important  one,  the 

*Pf  Epidermis.  nucleus  in  the  yeast-cell  divides, 

and  each  daughter-nucleus  again, 
and  four  spores  are  formed  in  the  mother  cell,  a  process  obviously  com- 
parable to  the  typical  development  of  ascospores  in  an  ascus.  Under 
yet  other  conditions  the  quiescent  yeast-cells  floating  on  the  surface 
of  the  fermented  liquor  grow  out  into  elongated  sausage-shaped  or 
cylindrical  cells  and  branching  cell-series,  which  mat  tt^ether  into 
mycelium-like  veils.  At  the  bottom  of  the  fermented  liquor  the 
cells  often  obtain  fatty  contents  and  thick  walls,  and  benave  as 
resting  ceUs  (chlamydospores).  The  characters  emjxoyed  by  experts 
for  detennimng  a  species  of  yeast  are  the  sum  of  its  peculiarities  as 
regards  form  and  size:  the  shapes,  colours,  consistency,  &c.,  of 
the  colonies  grown  on  certain  definite  media;  the  optimum  tem- 
perature for  spore-formation,  and  for  the  development  of  the 
veils  '* ;  and  the  behaviour  as  re^rds  the  various  sugars. 
The  following  summary  of  some  of  the  principal  characteristics 
of  half-a-dozen  species  will  serve  to  show  how  such  peculiarities  can 
be  utilized  for  systematic  purposes: 


and  others  have  shown  that  a  ferment  (zymase)  can  be  extracted 
from  yeast-cells  which  causes  sugar  to  break  up  into  carbon  dioxide 
and  alcohol.  It  has  since  been  shown  by  Bucnner  and  Albert  that 
yeast-cells  which  have  been  killed  by  alcohol  and  ether,  or  with 
acetone,  still  retain  the  enzyme.  Sudi  material  is  far  more  active 
than  the  zymase  obtained  orig^inally  by  Bucbner  fnim  the  expressed 
juice  of  yeast -cells.  Thus  alcoh<mc  fermentation  is  brought  into  line 
with  the  other  fermentations. 

Schizosacckaromyces  includes  a  few  species  in  which  the  cells  do 
not  "  bud  "  but  become  elongated  and  then  divide  transversdy. 
In  the  formation  of  sporangia  two  cells  fuse  tc^ether  by  means  of 
outgrowths,  in  a  manner  very  similar  to  that  of  Spirogyra ;  sometimes, 
however,  the  wall  between  two  cells  merely  oreaks  down.  The 
fused  cell  becomes  a  sporangium,  and  in  it  enht  spores  are  dev^oped. 
In  certain  cases  nngle  cefls  devdop  parthen<^enetically,  without 
fusion,  each  cell  pradudi^,  however,  only  four  spores.  In  Zyto- 
saccharomyees  described  by  Bzu'ker  (1901)  we  have  a  f<Mtn  of  the 
usual  sprouting  type,  but  here  again  there  is  a  fu^on  of  two  odts  to 
form  a  sporaneium. 

Cytology. — ^The  study  of  the  nucleus  of  yeast-cells  is  rendered 
difficult  by  the  presence  of  other  deeply  staining  granules  termed  by 
Guillermond  metachromatu:  granides.  These  have  often  been  mis- 
taken for  nuclei  and  have  to  be  carefully  distinguished  by  differential 
stains.  In  the  process  of  budding  the  nucleus  divides  apparently 
by  a  process  of  direct  diviuon.  In  the  formation  of  spores  the  nucleus 
of  the  cell  divides,  the  protoplasm  collects  round  the  nuclei  to  form 
the  spores  by  free-cell  formation;  the  protoplasm  (epiplasm)  not 
used  m  this  process  becomes  disorganized.  A  fusion  cf  nuclei  was 
ori^nally  described  by  Tansens  and  Leblanc,  but  it  was  <^Merved 
neither  by  Wager  nor  Guillermond  and  is  probably  absent.  In 
Schisosaccharomyces  and  Zygosaecharomyees^  nowever,  we  have  a 
fusion  of  nuclei  in  connexion  with  the  conji^tion  ol  cells  which 
precedes  sporangium-formation.  The  theory  may  be  put  forward 
that  the  ordinary  forms  have  been  derived  from  sexueil  forms  like 
Schisosacckaromyces  and  Zygosaccharomyces  by  a  loss  of  sexuality, 
the  sporangium  being  formed  parthenogenetically  without  any 
nuclear  fusion.  This  suggests  a  possible  relationship  to  Eremascus, 
which  can  only  doubtfully  be  phuxd  m  the  Ascomycetes  (vide  supra). 

Carpoascomycetes. — ^The  other  divisions  of  the  Ascomycetes  may 
be  distinguished  as  Carpoascomycetes  because  they  do  not  bear 
the  asci  ^ee  on  the  mycelium  but  enclosed  in  definite  fruit  bodies 
or  ascocarps.  The  ascocarps  can  be  distinguished  into  two  portions, 
a  mass  of  sterile  or  vegetative  hyphae  forming  the  main  mass  of  the 
fruit  body,  and  surrounding  the  fertile  ascogenous  hyphae  which 
bear  at  th«r  ends  the  asci.  When  the  ascogonium  (female  organ) 
is  present  the  asccwenous  hyphae  arise  from  it,  with  or  without  its 
previous  fusion  with  an  antneridium.  In  other  cases  the  ascogenous 
nyphae  arise  directly  from  the  vegetative  hyphae.  In  connexion 
with  this  condition  of  reduction  a  fu^on  of  nuclei  has  been  observed 
in  Humaria  ndilaiu  and  is  probably  of  frequent  occurrence.  The 
asci  may  be  derived  from  the  terminal  cell  of  the  branches  of  the 
ascogenous  hyphae,  but  usu^y  they  are  derived  frcnn  the  pen- 
ultimate cell,  toe  tip  curving  over  to  fonn  the  Bo>caUed  crozier.  By 
this  means  the  ascus  cell  is  brought  uppermost,  and  after  the  fusion 
of  the  two  nudri  it  develops  enonnoudy  and  produces  the  ascospores. 
The  ascospores  escape  from  the  asci  in  various  ways,  sometimes  by 
a  special  ejaculatton-mechantsm.  The  Ascomycetes,  at  least  the 
Carpoascomycetes,  exhibit  a  well-marked  alternation  of  sexual  and 
asexual  generations.  The  ordinary  mycdium  is  the  gametophyte 
since  it  l>ears  the  ascogonia  and  antneridia  when  present ;  the 


Species. 

Optiijdum  Temperature  for 

Characters  of 

Sugars  Fermented  and 

Spores. 

Veils. 

Fermentation. 

Cells. 

Spores. 

Products,  &C. 

5.  cereviseae  I.  . 
S,  Paslorianus  I.  . 
S.  dUpsoideus  . 

S.  anomalus 

S.  Ludwigii 

S.  membranaefaciens 

30" 

30" 

zo'^S" 

26*'-28'* 

? 

? 
? 

High 
Low 
Low 

High 

? 

High 

Rounded 
Rounded 
Rounded 

Elliptical 

Elongated 
Elongated 

Globoid 
Globoid 
Globoid 

Hat-shaped 

Globoid 
Globoid 

f  Inverts  maltose  and  sac- 
\     charose  and  form  alcohol 
(     4-6  vol.  %. 
(  Ditto,  and  evolves  a  fra- 
\     grant  ether. 

Will  not  invert  maltose. 
S  Inverts  ndther  maltose  nor 
(  saccharose. 

Two  questions  of  great  theoretical  importance  have  been  raised 
over  and  over  f^ain  in  connexion  with  yeasts,  namely,  (1)  the 
morpholc^ical  one  as  to  whether  yeasts  are  merely  degraded  forms 
of  higher  fungi,  as  would  seem  implied  by  their  tendency  to  form 
elongated,  hypha-like  cells  in  the  vols,  and  their  development 
of  "  ascospores  "  as  well  as  by  the  wide  occurrence  of  yeast-like 
"  sprouting  forms  "  in  other  fungi  {e.g.  Mucor,  Exoasci,  Ustilagineae, 
higtter  Ascomycetes  and  Basidiomycetes) ;  and  (2)  the  question  as 
to  the  physiological  nature  and  meaning  of  fermentation.  Wth 
regard  to  the  first  question  no  satisfactory  proof  has  as  yet  been 
given  that  Saccharomycetes  are  derivable  by  culture  from  any 
higher  form,  the  recent  statements  to  that  effect  not  having  been 
confirmed.  At  the  same  time  there  are  strong  grounds  for  insisting 
on  the  resemblances  between  Endomyces,  a  hyphal  fungus  bearing 
yeast-like  asci,  and  such  a  form  as  Saccharomytxs  anomalus.  Con- 
cerning the  second  question,  the  recent  investigations  of  Buchner 


ascogenous  hyphae  with  their  asci  represent  the  sporophyte  since 
they  are  derived  from  the  fertilized  {tscogonium.  The  matter  is 
complicated  by  the  apogamous  transition  from  gametophyte  to 
sporophyte  in  the  absence  of  the  aacoeonium ;  also  by  the  fact  that 
there  are  normally  two  fusions  in  the  life-history  as  mentioned 
earlier.  If  there  are  two  fusions  one  would  expect  two  reductions, 
and  Harper  has  suw^ested  that  the  division  of  the  nuclei  into  eight 
in  the  ascus,  instead  of  into  four  spores  as  in  most  reduction  pro- 
cesses, is  associated  with  a  double  reduction  process  in  the  ascus. 
Miss  Fraser  in  Humaria  ruUlans  finds  two  reductions:  a  n<»inal 
synaptic  reduction  in  the  first  nuclear  divinon  of  the  ascus,  and  a 
peculiar  reduction  divi«on  tenned  brackymeiosis  in  the  third  ascus 
division. 

ya.rious  types  of  ascocarp  are  characteristic  of  the  different 
divisions  of  the  Carpoascomycetes:  the  cleistothedum,  apothecium 
and  perithecium. 
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Perisforineae. — ^TbU  includes  two  chief  famUies,  Erysiphaceae 
and  Peruporiaceae.  They  are  characterized  by  an  ascocarp  without 
any  opoung  to  the  exterior,  the  aaooBpores  beiny  set  free  by  the 
decay  or  rui>ture  of  the  asoocarp  waU;  such  a  fruit-body  is  termed 
a  deisMlieciim  (cleistocarp).  The  Erynphaceae  are  a  sharply 
marked  group  <A  forms  whidi  live  as  parasites.  They  form  a  auper- 
ficial  m^xlium  on  the  surface  of  the  plant,  the  hypnae  not  usually 

Senetrating  the  tissues  but  merely  sending  haustoria  into  the  epi- 
erraal  cefls.  Only  in  rare  cases  is  the  mycdium  intercellular. 
Owing  to  their  appearance  they  go  by  the  popular  name  <rf  mildews. 
Sphaerotheea  Humuli  is  the  well  kaown  hop-mildew,  Spkaerotheca 
Mors-Vvaa  u  the  gooseberry  nuldew,  the  recent  advent  of  which 
has  led  to  special  legislation  in  Great  Britain  to  prevent  its  spreading, 
as  when  rampant  it  makes  the  culture  of  gooseberries  impossible. 
Erysiphe,  Uncintda  and  PhyUactinia  arc  other  well-known  genera. 
The  form  of  the  fruit  body,  the  difference  and  the  nature  of  special 
outgrowths  upon  it — the  appendages — are  characteristic  of  the 
various  genera.  Besides  peritheca  the  members  of  the  £iY«phaceae 
possess  conidia  borne  in  umple  chains.  De  Bary  brought  forward 
very  strong  evidence  for  the  origin  of  the  ascocarp  in  Sphaerotheea 
ana  Erysi^u  by  a  senial  process,  but  Harper  in  1895  was  the  first 
to  prove  a>ncluMvely,  by  ttie  observation  of  the  nucl^  fusion,  that 
there  was  a  definite  fertilization  in  Sphaerotheea  Humuli  by  the 
fuuon  of  a  male  (antheridial)  nucleus  with  a  female,  ascogontal 
(oogonial)  nucleus.  Since  then  Harper  has  shown  that  the  same 
process  occurs  in  Erysiphe  and  PhyUactinia. 

The  Perisporiaoeae  are  sapro^ytic  forms,  the  two  chief  genera 
being  AsperpUus  and  PeniciUium.  The  blue-green  mould  P. 
crustaceum  and  the  green  mould  A.  herbariortum  (''Eurotium 
kerbariortm)  are  extraordinarily  wic^ly  distributed,  moulds  being 
found  on  almost  any  food-material  which  is  exposed  to  the  air. 
They  have  characteristic  conidiophores  bearing  numerous  conidia, 
and  also  deistothecia  which  are  spherical  in  form  and  yellowish  in 
colour.  The  latter  arise  from  the  crown  of  a  spirally  coiled  archtcarp 
(bearit:^  an  ascogonium  at  its  end)  and  a  straight  antheridium. 
VegetAUvc  hyphae  then  grow  up  and  surround  t^ese  and  enclose 
them  in  a  continuous  sheath  of  plectenchyma  (fig.  1 1).  It  has  lately 
been  shown  by  Eraser  and  Chambers  that  in  EwoUum  both 


FtG.  II.— Development  of  Eurotium  repens,   (After  De  Bary.) 

A,  Small  portion  of  mvcelium   D,  The  perithecium. 

with  conidiophore  (c),  and 
young  archicarp  {as). 

B,  The  spiral  archicarp  (as)y 

with  the  antheridium  {p). 
D,  The  same,  beginning  to  be 
surrounded  by  the  hyphae 
formii^  the  perithecium  wall. 


E,  F,  Sections  of  young  peri- 

thecia. 
v,  Parietal  cells. 
/,  Pseudo-parenchyma. 
as,  Ascogonium. 

G,  An  ascus. 

H,  An  ascospore. 


asc(^onium  and  antheridium  contain  a  number  of  nuclei  {i.e.  are 
coenogametes),  but  that  the  antheridium  disorganizes  without 
passing  its  contents  into  the  ascogonium.  There  is  apparently  a 
reducra  sexual  process  by  the  fusion  of  the  ascogonial  (female) 
nuclei  in  pairs.  Aspergillus  Oryzae  plays  an  important  part  in 
saccharifying  the  starch  of  rice,  maize,  &c.,  by  means  of  the  abundant 
diastase  it  secretes,  and,  in  symbiosis  with  a  yeast  which  ferments 
the  sugar  formed,  has  long  been  used  bythe  Japanese  for  the  pre- 
paration of  the  alcoholic  liquor  sak^.  The  process  has  now  been 
successfully  introduced  into  European  commerce. 

Disccmycetes. — Used  in  its  widest  sense  this  includes  the 
Hysteriaceae,    Phacidiaceae,    Hclvcllaceae,   &c.    The  group  is 


characterized  in  general  by  the  possession  <ji  an  ascocarp  which, 
though  usually  a  completely  cl<»ed  structure  during  the  earlier 
stages  of  devebpment,  at  maturity  opens  out  to  form  a  bowl  or 
saucer-shaped  organ,  thus  completdy  exposii^  the  layer  of  asd 
which  forms  the  nymenium.  Such  an  ascocarp  goes  by  the  name  <^ 
apothecium.  Owing  to  the  shape  of  the  fruit-body  many  of  these 
forma  arc  known  as  cup-fungi,  the  cup  or  ^xithecium  often  attainiiur 
a  large  size,  sometimes  several  indies  across  (fig.  12).  Functional 
male  and  female  organs  have  been  shown  to  exist  in  Pyronema  and 
Bovdiera;  in  Lachnea  stercorea 
both  ascogonia  and  anthoidia  « 
are  present,  but  the  antheridium 
is  non-functional,  the  ascogonial 
(female)  nuclei  fuMi^  in  pairs; 
this  is  also  the  case  in  Humaria 
granulata  and  Asccbolus  furfur- 
aceus,  where  the  antheridium  is 
entirely  absent.  In  H.  rutilans, 
however,  both  sexual  organs  are 
absent  and  the  asc<^;enoU8 
hyphae  arise  aposamously  from 
the  ordinary  hyphae  of  the  my- 
cclim.    In  all  these  cases  thee 


Frotn  Struburotr'a  Lekr- 
bnA  dir  BttMiifiy  pemii- 
tim  of  Gutav  Fitcur. 

Fig.  la.-^Pmgaaur- 
antiaca.  (After  Kromb- 
holc,  nat.  size.) 


Fig.  13. — Ascobotus  fiufuraceus. 
Diagrammatic  section  of  the  fruc- 
tificatioo.  (After  Janczewsld.) 

m,  Mycelium. 

c,  Archicarp. 

I,  Pollinodlum. 

s,  Ascogenous  filaments. 

a,  Asd. 

r,  p.  The  sterile  tissue  from  which 
the  pataphysGs  h  sjmng. 


ascogonium  and  antheridium  contain  numerous  nuclei;  they  are 
to  be  looked  upon  as  gametai^ia  in  which  there  is  no  differentiation 
of  gametes,  and  dnce  they  act  as  ui^te  gametes  they  are  termed 
coenogametes.  In  some  forms  as  in  AsmMus  the  ascogomum  ii 
multicdlular,  the  various  cells 
communicating  by  pores  in 
the  transverse  walls  (fig.  13).  ^ 

In  the  Helvellaceae  there  is 
no  apothedum  but  a  laige 
irregular  fruit  body  which  at 
maturity  bears  the  asd  on  its 
surface.  The  development  is 
only  slightly  known,  but  there 
is  some  evidence  for  believing 
that  the  fruit-body  is  closed  in 
its  very  early  stages. 

The  genus  Peziza  (in  its 
widest  sense)  may  be  taken  as 
the  type  ci  the  group.  Most 
of  them  grow  on  living  plants 
or  on  dead  vegetable  remains, 
very  often  on  fallen  wood;  a 
number,  however,  are  found 
growing  on  earth  which  is  rich 
m  humus.  The  genus  Sclera- 
tinia  may  be  mentioned  here; 
a  number  of  forms  have  been 
investigated  by  Woronin.  The 
conidia  are  fragrant  and  are 
carried  bv  bees  to  the  stigma 
of   the   bilberry;   here  they 

germinate  with  the  pollen  and     _  .       ,  ,  u  i  j  « 

thehyphaepass  with  the  pollen  i^'^^^T^r  Fischer. 

produce  sderotia,  therdn  re-  \" 

Sucing  the  fruits  to  a  mum-  [^'^^*  ^^O-) 

mificd  condition.    From  the    '  p_I_'_i.  

sclerotia  later  the  apothedum  pSSnS* 

ascospores  infecting  the  leaves  of  Vaccinium  vligiitosum,  while  the 
conid!ia  which  then  arise  infect  only  L^utn  piuuslre.  This  is  the 
only  case  of  heteroecism  known  in  the  vegetable  kingdom  outside 
the  Uredineae. 

Pyrenomycetes. — This  Is  an  extraordinarily  large  and  varied  group 
of  forms  which  mostly  live  parasitically  or  saprophytical5'  on 
v^etable  tissue,  but  a  few  are  parasitic  on  msect-larvae.  The  group 
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is  characterized  by  a  special  type  of  ascocarp,  the  perWtecium. 
This  13  typically  of  a  flask-shaped  form  opening  with  a  small  pore  at 
the  top.  The  asci  live  at  the  bottom  often  mixed  with  i>araphyBe9, 
while  the  upper  "  neck  "  of  the  flask  is  lined  with  special  hyphae, 
the  periphyses,  which  aid  in  the  ejection  of  the  spores  ^fig.  14). 
The  simpku:  forms  bear  the  perithecia  directly  on  the  mycelium,  but 
the  more  highly  developed  forms  often  bear  them  on  a  special 
mycelial  development — the  stroma,  which  is  often  of  lai^  size  and 
special  shape  and  colour,  and  of  dense  consistence.  The  cytological 
details  of  aevelopment  of  the  perithecia  are  not  well  known ;  most 
of  them  appear  to  develop  their  ascogenous  hyphae  in  an  apogamous 
way  without  any  connexion  with  an  ascogonium.  Besides  the 
special  ascocarps,  accessory  reproductive  organs  are  known  in  the 
majority  of  cases  in  the  form  of  conidia. 

Tvberiruae. — These  are  a  smalt  group  of  fungi  including  the  well- 
known  truffles.  They  are  found  living  saprophytically  (in  part 
parasiticaJly)  underground  in  forests.  The  asci  are  developed  in 
the  large  dense  fruit  bodies  (cleistothecia)  and  the  spores  escape  by 
the  decay  of  the  wall.  The  fruit-body  is  of  complicated  structure, 
but  its  early  stages  of  development  are  not  known.  Many  of  the 
fruit-bodieshave  a  pleasant  flavour  and  areeaten  under  the  name  of 
truffles  (Tuber  brumaie  and  other  species).  The  exact  life-history 
of  the  truffle  is  not  known. 

LaboulbenitTuae  are  a  group  of  about  150  species  of  fungi  found 
on  insects,  especially  beetles,  and  principally  known  from  the  re- 
searches of  Thaxter  in  America.  The  plant  is  a  small,  dark  brown, 
erect  structure  (receptacle)  of  a  few  cells,  and  i-iomm.  high,  attached 
to  the  insect  by  the  lowermost  end  (foot),  and  easily  mistaken  for  a 
hair  or  similar  appendage  of  the  insect.  The  receptacle  ends  above 
in  appendages,  each  consisting  of  one  or  a  few  cells,  some  of  which 
are  the  male  organs,  others  the  female  organs,  and  others  again  may 
be  barren  hairs.  The  male  organ  (antheridium)  consists  of  a  few 
cells,  the  terminal  oneof  witich  either  abstricts  from  its  end,  or  emits 
from  its  interior  the  non-motile  spermatia,  reminding  us  of  those 
of  the  Florideae.  The  female  organ  is  essentially  a  flask-shaped 
structure;  the  neck  of  the  flask  growing  out  as  the  trichoeyne,  and 
the  belly  composed  of  an  axial  carpogenic  cell  surrounded  by  invest- 
ing cells,  and  with  one  cell  (trichophoric)  between  it  andthetricho- 
gyne.  These  three  elements — trichogyne,  trichophoric  cell,  and 
carpogenic  cell — are  regarded  as  the  procarp.  The  spermatia  have 
been  shown  by  Thaxter  to  fuse  with  tne  tricnt^ne,  after  which  the 
axial  cell  below  (carpogenic cell)  undergoes  divisions, and  ultimately 
forms  asci  containing  ascospores,  while  cells  investing  this  form  a 
perithecium,  the  whole  structure  reminding  us  essentially  of  the 
fructification  of  a  Pyrenomycete.    Many  modifications  in  details 

occur,  and  the_  plants  may  be 
dioecious.  No  injury  is  done  to 
the  infested  insects.  It  has  lately 
been  shown  that  there  is  a  fusion 
of  nuclei  in  connexion  with  ascus 
formation,  so  that  there  can  be 
no  doubt  of  the  position  of  this 
extraordinary  group  of  plants 
among  the  Ascomycetes.  The 
various  cells  of  these  organisms 
are  connected  by  large  pits 
which  are  traversed  by  thick 
protoplasmic  threads  connecting 
one  cell  with  the  next.    In  this 

fioint  and  in  their  method  ot 
ertilization  theLaboulbeniineae 
suggest  a  possible  relationship 
of  Ascomycetes  and  the  Red 
Algae. 

F,c.  ^^--^rn^marian..^^^  (After  'A,^^^^^^ 

B.  Araion"or;he  two  nuclei,  '^r^^^^'' ^^T ^^^Z'^ 

Hypholoma  af>pendiculatum.    ^he  group.    The  basidium  is 

C.  A  basidium  before  the  four 

nucleiderivedfromthesecond-  .-j-^^™       „  „„ 
ary  -cle^of  the  basidium   ?~aSc!  aS^^^^^^^ 
tr-Hi*^  but  soon,  like  the  ascus.  becomes 

D.  PasS^e  ff  a  nucleus  through  uninucleate  by  the  fusion  of  the 

.   •        ■  *„*iklu.,=;^r^:  twonuclei.  Then  two  successive 
the  stengma  mto  the  basid.o-  nuclear  divisions  occur  resulting 

■  in  the  formation  of  four  nuclei 

which  later  migrate  respectively  into  the  four  basidiospores  (fig.  15). 
The  Basidiales  are  further  characterized  by  the  complete  loss  of 
normal  sexuality,  but  at  some  time  or  other  in  the  life-history 
there  takes  place  an  association  of  two  nuclei  in  a  cell;  the  two 
nuclei  are  derived  from  separate  cells  or  possibly  in  some  cases  are 
sister  nuclei  of  the  same  cell.  The  two  nuclei  when  once  associated 
are  termed  "  conjugate"  nuclei.and  they  always  divide  at  the  same 
time,  a  half  of  each  passing  into  each  cell.  Thisconjugate  condition 
is  finally  brought  to  a  close  by  the  nuclear  fusion  in  the  basidium. 
Between  the  nuclear  association  and  the  nuclear  fusion  in  the 
basidium  many  thousands  of  cell  generations  may  be  intercalated. 


From  StTuburger's  Lehfbuek  itr  Batanik, 
by  perauMioa  of  Gustav  Fiscbtf. 


a  unicellular  or  multicellular 
structure  from  which  four  bas- 


This  nuclear  association  of  equivalent  nuclei  apparently  represents 
a  reduced  sexual  process  (like  the  fusion  of  female  nuclei  in  aumaria 
granuiata  and  of  vegetative  nuclei  in  H.  rutHans,  among  the  Asco- 
mycetes) in  which,  however,  the  actual  fusion  ^normally,  in  a  sexual 
process,  occurring  immediately  after  association)  is  delayed  until 
the  formation  of  the  basidium.  During  the  tetrad  division  in  the 
basidium  nuclear  reduction  occurs.  There  is  thus  in  all  the  Basidiales 
an  alternation  of  generations,  obscured,  however,  by  the  apogamous 
transition  from  the  gametophyte  to  sporophyte.  The  sporophyte 
may  be  considered  to  begin  at  the  stage  of^  nuclear  association  and 
end  with  the  nuclear  reduction  in  the  basidium. 

Uredineas. — This  is  a  large  group  of  about  2000  forms.  They  are 
all  intercellular  parasites  living  mostly  on  the  leaves  of  higher 
plants.  Owing  to  the  presence  of  oily  globules  of  an  orange-yellow 
or  rusty-red  colour  in  their  hyphae  and  spores  they  are  termed 
Rust-Fungi.  They  are  distinguished  from  the  other  fungi  and  the 
rest  of  the  Basidiales  by  the  ^reat  variety  of  the  spores  and  the 

freat  elaboration  of  the  life-history  to  be  found  in  many  cases, 
ive  different  kinds  of  spores  may  be  present — teleutospores, 
sporidia  (~  basidiospores),  aecidiospores,  spermatia  and  uredospores 
(fig.  16).  The  teleutospore,  with  the  sporidia  which  arise  from  it, 
is  always  present,  and  the  division  into  genera  is  based  chiefly  on 


Flc.  16. — Puccinia  graminis. 


A,  Mass  of  teleutospores  (0  on  a 

leaf  of  couch-grass, 
f ,  Epidermis  ruptured. 
b,  Sub-epidermal  fibres.  (After 

De  Bary.) 

B.  Part    of    vertical  section 

through    leaf    of  Berberis 


vulgaris,  with  a,  aecidlum 
fruits,  p,  peridium,  and  sp, 
spermogonia.  (AfterSachs.) 

C,  Mass  of  uredospores  fur), 
with  one  teleutospore  (/). 

sh,  Sub-hymenial  hyphae.  (After 
De  Bary.) 


its  characters.  The  teleutospore  puts  forth  on  germination  a  four- 
celled  structure,  the  promyceliura  or  basidium,  and  this  bears  later 
four  sporidia  or  basidiospores,  one  on  each  cell.  When  the  sporidia 
infect  a  plant  the  mycelium  so  produced  gives  origin  to  aecidiospores 
and  spermatia;  the  aecidiospores  on  infection  produce  a  mycelium 
which  bears  uredospores  and  later  teleutospores.  This  is  the  life- 
history  of  the  most  complicated  forms,  of  the  so-called  eu  forms. 
Intheopsis  forms  the  uredospKires  are  absent,  the  mycelium  from  the 
aecidiospores  producing  directly  the  teleutospores.  In  brachy  and 
hemi  the  aecidiospores  are  absent,  the  mycelium  from  the  sporidia 
giving  origin  directly  to  the  uredospores;  the  former  possess  sper- 
matia, in  the  latter  they  are  absent.  In  lepio  and  micro  forms  both 
aecidiospores  and  uredospores  are  absent,  the  sporidia  producing  a 
mycelium  which  gives  rise  directly  to  teleutospores;  in  the  lepto 
forms  the  teleutospores  can  germinate  directly,  in  the  micro  forms 
only  after  a  period  of  rest.  We  have  thus  a  series  showing  a  progres- 
sive reduction  in  the  complexity  of  the  life-history,  the  lepto  and 
micro  forms  having  a  life-histoir  like  that  of  the  Basidiomycetes. 
The  eu  and  opsis  forms  may  exhibit  the  remarkable  phenomenon 
of  heteroecism,  i.e.  the  dependence  of  the  fungus  on  two  distinct 
host-plants  for  the  completion  of  the  life-history.  Heteroecism 
is  very  common  in  this  group  and  is  now  known  in  over  one  hundred 
and  fifty  species.  In  all  cases  of  heteroecism  the  sporidia  infect 
one  host  leading  to  the  production  of  aecidiospores  and  spermatia 
(if  present),  while  the  aecidiospores  are  only  able  to  infect  another 
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host  on  which  the  uredospores  (if  present)  and  the  teleutosporeB 
are  developed.   A  few  examples  are  appended : 


Species. 

Teleutospores  on 

Aecidiospores  on 

Coteosporium  Setuctonis 

Mdam^sora  Bestrupi 

Puccinuistrum  Goeppertiana 

Gymnosporan^um  Sabinae 

Urotnyces  Fist 

Puccinia  grammis 

P.  dispersa 

P.  coronata 

P.  Ari-Phalaridis 

P.  Carids 

Cronartium  R^Uola 

Chrysomyxa  Rhododmdri 

Pittus 

Popubu 

Vaedniwn 

Junipems 

Pisum,  Sfc. 

Triticum,  Sfe. 

Secale,  (fc. 

AgrosHs 

Phalaris 

Carex 

Ribes 

Rhododendron 

Senedo 

Meemialis 

Abies 

Pyrus 

Euphorbia 

Berberis 

Anckusa 

Rhamnus 

Arum 

UrHca 

Pinus 

Picea 

Some  of  the  Uredineae  also  exhibit  the  peculiarity  of  the  develop- 
ment of  biologic  forms  within  a  single  morphological  spedes,  some- 
times termed  specialization  of  parasitism;  this  will  be  dealt  with 
later  under  the  section  Physiology. 

Cytology  of  Uredineae. — ^The  study  of  the  nuclear  behaviour  of 
the  cells  «  the  Uredineae  has  thrown  great  light  on  the  question  of 
aexiuility.   This  group  like  the  rest  of  the  Ba»diates  exhibits  ao 

association  of  nuclei  at  some 
point  in  its  life-history,  but 
unlike  the  case  of  the  Basidio- 
mycetes  the  point  of  association 
in  the  Uredmeae  is  very  well 
defined  in  alt  those  forms  which 
possess  aecidiospores.  We  find 
thus  that  in  the  eu  and  opsis 
forms  the  association  of  nuclei 
takes  place  at  the  base  of  the 
aecidium  which  produces  the 
aecidiospores.  There  we  find 
an  assodatioD  of  nudei  either 
by  the  fusion  oS  two  similar  cells 
as  described  by  Christmann  or 
by  the  migration  of  the  nudeus 
of  a  vegetative  cell  into  a  special 
cell  of  the  aecidium.  After  this 
association  the  nuclei  continue 
in  the  conju^te  condition  so 
that  the  aecidiospores,  the  uredo- 
spore-bearing  mycelium,  the 
uredospores  and  the  young 
teleutospores  all  contain  two 
paired  nuclei  in  their  cells  (fig. 
17).  Before  the  teleutospore 
reaches  maturity  the  nudei  fuse, 
and  the  uninucleate  condition 
then  continues  again  until  aeci- 
dium formation.    In  the  hemi, 

Tram  Strasburger's  Lfkrlmck  der  BobtHit.  brachy,  micrO  and  UptO  forms, 

bTp«niiUoiiof&ii>t.*FiKb<r.  ^^j.^  ^0^^^^^  no  aecidium,  we 

Fig.  l-j.—Phragmidium  Via-  t*>at  the  association  takes 

laceuM.    (After  Blackman.)      place  at  various  pomts  in  the 

ordinary  mycelium  but  always 

A,  Portion  of  a  young  aeddium.  before  the  formation  of  the 
«f,  Sterile  oeU.  uredospores  in  the  hemi  and 
o,    Fertile    cdBs;   at    Ot  the  bracky  forms,  and  before  the 

passage  of  a  nudeus  from  formation  of  teleutospores  in 

the  adjoining  cell  is  seen.  micro  and  kpto  form.  Whether 

B,  Formation  of  the  first  spore-  the  association  of  nudei  in  the 
mother-cell   (iw),  from  the  ordinary  mycelium  takes  place 

(a)  of  one  ol  the  by  the  migration  of  a  nucleus 


C, 


basal  cell  ,  ,    _  _  _  _  , 

rows  of  spores.  from  one  celt  to  another 

A  further  sUge  in  which  whether  two  dauf^hter  nucln 
from  jffii  the  first  fteddio-  become  conjugate  in  one  cell, 
spore  (o)  and  the  intercalary  is  not  yet  clear.  The  mrat 
cell  (s)  have  arisen.  reasonable  interpretation  of  the 

«Mj,  The  second  spore-mother-cell,  spermatia  is  that  they  are 
D,  Ripe  aecidiospore.  abortive  male  cells.   They  have 

never  been  found  to  cause  in- 
fection, 
size 

absence   _  .  .    -      -j.  t. 

being  male  gametes.  Although  in  the  forms  without  aeadia  the 
two  generations  are  not  sharply  marked  off  from  one  another,  we 
may  look  up  the  generation  with  single  nucld  in  the  cells  as  the 
gimetophyte  and  that  with  conjugate  nuclei  as  the  sporophyte. 
The  subjoined  dia^m  will  indicate  the  relationship  of  the  forms. 

Basidiamyc^.~-Vm  group  is  characterized  by  its  greatly  reduced 
iife-history  as  compared  with  that  of  the  en  forms  among  the  Ure- 
dineae. All  the  forms  have  the  same  life-history  as  the  le^o  forms 
of  that  group,  so  that  there  is  no  longer  any  trace  of  sexual  organs, 
"niere  is  also  a  further  reduction  in  that  the  basidium  is  not  derived 


from  a  teleutospofebutis  bome  directly  on  the  mycelium.  Formerly, 
before  the  relationship  of  promycdium  and  basidium  were  under- 
stood, the  Uredineae  were  considered  as  quite  independent  of  the 
Basidiomycetes.  Later,  however,  theae  Uredineae  were  placed  as  a 
mere  subdivision  of  the  Basidiomycetes.  Although  the  Uredineae 
cleariy  le^  on  to  the  Basidiomycetes,  yet  owing  to  their  retaining 
in  many  cases  definite  traces  of  sexual  organs  they  are  deariy  a  more 
primitive  group.  Their  marked  parasitic  habit  also  separates  them 
off,  so  that  they  are  best  induded  with  the  Baaidiomyt^es  in  a  larger 
cohort  which  may 

be  caUed   Basidi-  Jt^^H,^  Cmm^^ 

ales.  Most  of  ^S3S^^ 
Basidiomycetes 
are  characterized 
by  the  large  sporo- 
phcnre  on  which  the 
baadia  with  its 
basidiospores  are 
bome. 

It  must  be 
cleariy  bome  in 
mind  t^t  though 
the  Basidiomy- 
cetes show  no 
traces  of  differ- 
entiated sexual 
organs  yet,  Uke 
the  micro  and  lepio 
forms  of  the  Ure- 
dineae, they  still 
show  (in  tne  as- 
sociation <A  niidei  

and  later  fusion  of  tfBttmy,  by  ptnnWai  cf  the  CbraMka  Rob. 

nuclei  in  the  bas-  j^.^  ,q 

idium),  a  reduced 

fertilization  which  denotes  their  derivarion,  through  the  Uredineae, 
from  more  typicall^r  sexual  forms.  No  one  has  yet  made  out  in  any 
form  the  exact  way  in  which  the  association  of  nuclei  tatces  place  in  tfaie 
group.  The  myodium  is  alvays  found  to  contain  conjugate  nudei 
before  the  formarion  of  ba^dia,  but  the  point  at  which  the  conjugate 
condition  arises  seems  very  variable.  Miss  Nichols  finds  uat  it 
occurs  very  soon  after  the  germination  of  the  spore  in  CoprimuSt  but 
no  fusion  of  cells  or  migration  of  nuclei  was  to  be  observed. 

Protobasidiomyc^et. — TUs.  fay  Ear  the  sniaUer  divinoo  of  Baadio- 
mycetes,  includes  those  fonns  wnidi  have  a  septate  basidium.  There 
are  three  families — ^Auriculariaceae,  Filacreaceae  and  TremdUnaceae. 


l>Bt 


A,  The  young  fdant. 

B,  The  mature  plant,  [plant. 

C,  Longitudinal  sectionof.  mature 

p.  The  fnleus. 
g.  The  gills. 


Fig.  i9.-^Amamta  nuueaHa. 

a,  The  ammtdus,  or  remnant  fif 

velum  partiale. 
V,  Remains  of  voiva  or  velum 

universale, 
s.  The  stalk. 


The  first  named  coatains  a  small  aomber  of  fonns  irith  the  basidtum 

divided  tike  the  promycelium  of  the  Uredineae.  They  are^  charac- 
terized by  their  gelatinous  conastence  and  large  size  of  their  sporo- 
phore.  Himeola  [Aurieularia)  Auriada^Judae  is  the  well-known 
Jew's  Ear,  so  named  from  the  resemblanoe  of  the  sporophoK  to  a 
human  ear. 

The  Pilacreaceae  are  a  family  found  by  Bref  eld  to  contain  the  genus 
Pilacre.  P.  Petersii  has  a  transversely  divided  baMdium  as  in 
Auricvlariaceae,  but  the  basidia  are  surrounded  with  a  peridium-like 
sheath.  The  TremdUnaceae  are  characterized  by  the  possession  of 
basidia  which  are  divided  by  two  vertical  walls  at  right  angles  to 
one  another.  From  each  of  the  four  segments  in  the  case  of  Tremella 
a  long  outgrowth  arises  which  reaches  to  the  surface  of  the  hymenium 
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Green,  The  SiiiMe  P^menli  and  PmiunkUion  (CambritfaR, 
PanuUism:  "On  some  Relations  between  Host  and  Parasite,^* 

Proc.  Roy.  Soc.  vol.  47  (1890);  '*  A  LUj;  Diaeax,"  Ann.  of  Betanv, 
vol.  2  (1888};  Eriksson  &  Hennings,  Efie  Getreideroste  {vide  suprty^-^ 
Ward,  "  On  the  Question  of  Predisposition  and  Immunity  ia  Hants," 
Proc.  Cambridge  PkU.  Soc,  vol.  11  (1902);  also  Aitaals  of  Bot. 
vol.  16  (i902)°a(id  vol.  19  (1905);  N^er,  "  Beitr.  z.  Biol.  d. 
Eiyslphem  "  mora,  Bde.  88 aad  90  (looi-iooa);  Salmon,  "  Cultural 
Experiments  with  '  Biok^  Forms  of  «e  Erysipliaoeae,"  PkiL 
Trans.  (1904) ; "  On  Erysiphe  namtnis  and  its  adaptative  parasitism 
within  the  genus,  Bromus"  Ann.  Mycol.  vol.  11  (1904),  also  Ann. 
Bot.  vol.  19  (1905).  Symbiosis:  Ward,  "The  Ginger-Beer 
ant,"  Phil.  Trans.  Roy.  Soc.  (1892);  **  Symbiosis,"  Ann.  of  Bot.  13 
(1899)?  Shalt,  "  Der  Sinn  der  Mykorrfiizenbildung,"  JaJwb.  /. 
wiss.  Bot.  Bd.  34  (1900);  Bernard,  On  some  Different  Cases  of 
Germination,"  Gardner's  Chroniae  (1900);  Pierce,  PiM.  Vmo. 
California  (1900).  (H.  M.  W.;  V.  H.  B.) 

FUNJ  (FuNNiYEH,  Fqng,  Fungha),  a  very  mixed  negroid 
race,  occupying  parts  of  Sennar  and  the  hilly  country  to  the 
south  between  the  White  and  Blue  Niles.  They  traditionally 
come  from  west  of  the  Wbite  Nile  and  are  affiliated  by  some  to 
the  Kordofan  Kubas,  by  others,  more  justifiably,  to  the  negro 
ShiUuks.  These  Fan  j,  who  became  the  dominant  race  in  Sennar 
in  the  15th  century,  ahnost  everywhere  sssimilated  the  speech, 
religion  and  habits  trf  the  Arabs  settled  in  that  region.  Until 
the  19th  cmttuy  they  were  one  of  the  most  powerful  of  African 
peoples  in  the  eastern  Sudan.  About  the  end  of  the  1 5th  century 
they  overthniw  the  kingdfun  of  Aloa,  between  the  two  Niles, 
and  conquered  the  neighbouring  peoples  of  the  Sudan,  Nubia 
and  even  Kordofan.  The  Funj  had  mixed  much  with  the  Arabs 
before  their  conquest.s,  and  had  been  converted  to  Islam.  But 
they  were  still  in  many  ways  savages,  for  James  Bruce  (who 
traversed  the  district  in  1772)  says  that  their  most  &mous 
king,  Malek-el-Gahman,  pr^»red  human  liver  to  any  other 
food,  and  the  Belgian  traveller  £.  Pni;^senaere  (1S26-1364) 
found  than  still  performing  pagan  rites  on  their  sacred  Mount 
Guta.  Ernst  Mamo  declared  that  as  late  as  1870  the  most 
southern  branch  of  the  tact,  the  Boruns,  a  non-Arabic  speaking 
tribe,  were  cannibals.  The  Funj  king9  were  content  with 
levying  tribute  on  theiz  neighbours,  and  in  tlus  loose  way  Shendi, 
Berber  and  Dongola  were  once  tributary.  The  Arab  viziers 
gradually  absorbed  all  power,  the  Funj  sovereignty  becoming 
nominal;  and  in  1S21  the  Egyptians  easily  destroyed  the  Funj 
domination.  Torday  the  Funj  are  few,  and  represent  no  real 
type.  They  are  a  bright,  hospitable  i6tk.  Many  of  them  are 
^Iful  surgeons  and  go  far  afield  in  their  work.  The  fellahin, 
indeed,  call  surgeons  "  Senaari  "  (men  of  Sennar).  Seefurtfaer 
Sennas  and  Sddan  (Anglo-Egyptian). 

FUNKIA,  m  botany,  a  genus  of  rather  handsome,  hardy, 
herbaceous  plants  bebnging  to  the  natural  order  LiHaceae, 
and  natives  of  China  and  Japan.  Th<^  are  tuberous,  with 
broadly  ovate  or  heiatrsfaaped  leaves  and  racemes  of  white  or 
pale  lUac,  drooping,  funnd-shaped  flowers.  They  are  useful 
for  the  borders  of  a  shrubbery,  the  lawn  or  rock-work,  or  may 
be  grown  in  pots  for  the  greenhouse.  The  plants  are  propagated 
by  dividing  the  ozowna  in  autuimk  or  when  growth  b^pns  in 
spring. 

FUNNEL  (through  an  O.  Fr.  founU,  found  in  Breton,  from 
Lat.  infundibulum,  that  through  which  anything  is  poured, 
iiQmfundeeef  to  pour),  a  vessel  shaped  like  a  cone  having  a  small 
tube  at  the  apex  through  which  powder,  liquid,  &c.,  may  be 
ea^y  passed  into  another  vessel  with  a  small  opening.  The 
term  is  used  in  metal-casting  of  the  hole  through  which  the 
metal  is  poured  into  a.  mould,  and  in  anatomy  and  zoology  of  an 
infwndi^um  or  funnel-shaped  organ.  The  word  is  thus  used 
generally  of  any  shaft  or  passage  to  convey  light,  air  or  smoke, 
as  of  the  chimney  of  an  engine  or  a  steam-boat,  or  the  flue  of  an 
ordinary  chimney.  It  is  also  used  of  a  shaft  or  channel  in  rocks, 
and  in  the  decoying  of  wild-fowl  is  applied  to  the  cone-shaped 
passage  leading  from  a  pond  and  covered  with  a  net,  a. "  funnel- 
net,"  into  which  the  birds  are  decoyed. 

FUR  (connected  with  O.  Fr.  forre,  a  sheath  or  case;  so  "  an 
outer  covering  the  name  q>odally  given  to  the  coverhig  of 
the  skin  in  certain  animals  which  are  natives  of  the  colder 
climates,  lying  alongside  of  another  and  tonga  covering,  called 


-FUR 

the  overhair.  The  fur  differs  from  the  overhair,  in  that  it  is 
soft,  silky,  curiy,  downy  and  barbed  lengthwise,  while  the 
overhair  is  straight,  smooth  and  comparatively  rigid.  These 
properties  of  f  lu:  constitute  its  essential  value  for  felting  purfMses, 
and  mark  its  difference  from  wool  and  silk;  the  first,  after  some 
slight  preparation  by  the  aid  of  hot  water,  readily  unites  its 
fibres,  into  a  strong  and  compact  mass;  the  others  can  best  be 
managed  by  spinning  and  wesaving. 

On  Uie  Uving  animal  the  overhair  keeps  the  fur  filaments 
apart,  prevents  their  tendency  to  felt,  and  protects  them  from 
injury — thus.securing  to  the  animal  an  immunity  from  cold  and 
storm;  while,  as  a  matter  of  fact,  this  very  overhair,  though  of 
an  humbler  name,  is  most  generally  the  beauty  and  pride  of  the 
pelt,  and  marks  its  chief  value  with  the  furrier.  We  arrive 
thus  at  two  distinct  and  opposite  uses  and  values  of  fur.  Re- 
garded as  useful  for  felt  it  is  dmominated  staple  fur,  while  with 
respect  to  its  use  with  and  on  the  pelt  it  is  called  fancy  fur. 

History. — The  manufacture  of  fur  into  a  felt  is  of  comparatively 
modern  origin,  while  the  use  of  fur  pelts  as  a  covering  for  the 
body,  for  the  couch,  or  for  the  tent  is  coeval  with  the  earliest 
history  of  all  Dorthem  tribes  and  nations.  Their  use  was  not 
simply  a  barbarous  expedient  to  defend  man  from  the  rigours 
of  an  arctic  winter;  woven  wool  alone  cannot,  in  its  most  perfect 
form,  accomploh  this.  The  pelt  or  skin  is  requisite  to  keep  out 
the  piercing  wind  and  driving  storm,  while  the  fur  and  overhair 
ward  off  the  cold;  and  "  furs  "  are  as  much  a  necessity  to-day 
among  more  northern  peoples  as  they  ever  were  in  the  days  of 
barbarism.  With  them  tl:^  providing  of  this  necessary  covering 
became  tbe  firat  purpose  of  their  toil;  subsequently  it  grew 
into  an  object  of  barter  and  traffic,  at  first  among  themselves 
and  afterwards  with  their  neighbours  of  more  temperate  climes; 
and  with  the  latter,  it  naturally  became  an  artide  of  fashion, 
of  ornament  and  of  luxury.  in  briefs  has  been  the  history 

of  its  use  in  Giina,  Tatary,  Russia,  Siberia  and  North  America, 
and  at  present  the  employment  of  fancy  furs  among  civilized 
nations  has  grown  to  be  more  extensive  than  at  any  forma  period. 

The  supply  of  this  demand  in  earlier  times  led  to  such  severe 
competition  as  to  terminate  in  tribal  pillages  and  even  national 
wars;  and  in  modem  times  it  has  led  to  commercial  ventures 
on  the  part  of  individuals  and  companies,  the  account  of  which, 
told  in  its  plainest  form,  reads  like  the  pages  of  romance.  Furs 
have  constituted  the  price  of  redemption  for  royal  captives, 
the  gifts  of  emperors  and  kings,  and  the  peculiar  badge  of  state 
functionaries.  At  the  [ffesent  day  they  vie  with  precious  genis 
and  gold  as  ornaments  and  garniture  for  wealth  and  fashion; 
but  hy  thtir  abundance,  and  the  che^mess  of  some  varieties, 
they  have  recently  come  within  the  reach  of  men  of  moderate 
incomes.  The  history  of  fius  can  be  read  in  Marco  Pdo,  as 
he  grows  eloquent  with  the  description  of  the  rich  skins  of  the 
khan  of  Tatary;  in  the  early  fathers  of  the  church,  who  lament 
their  introduction  into  Rome  and  Byzantium  as  an  evidence  <rf 
barbaric  and  debasing  luxury;  in  the  political  history  of  Russia, 
stretching  out  a  powerful  arm  over  Siberia  to  secure  her  rich 
treasiires;  in  the  story  of  the  French  occupation  of  Canada, 
and  the  ascent  of  the  St  Lawrence  to  Lake  Superior,  and  the 
subsequent  contest  to  retain  possesion  against  England;  in 
the  history  of  early  settlements  of  New  England,  New  York 
and  Virginia;  in  Irving's  Astoria;  in  the  record^  of  the  Hudson's 
Bay  Company;  and  in  the  ann^  of  the  fairs  held  at  Nizhniy 
Novgorod  and  I^ipdg.  Here  it  may  suffice  to  give  some  account 
of  the  present  condition  of  the  trade  in  fancy  furs.  Hie  collection 
of  skins  is  now  chiefiy  a  mattor  of  private  enterprise.  Few,  if 
any,  monopolies  exist. 

Natural  Supplies.— We  are  dependent  upon  the  Camivora, 
Rodentia,  Ungulata  and  Marsupialia  for  our  supplies  of  furs, 
the  first  two  classes  being  by  far  of  the  greatest  importance.  The 
Camivora  include  bears,  wolverines,  wolves,  raccoons,  foxed, 
sablel^  martens,  skimks,  kolinskis,  fitch,  fishers,  ermines,  cats, 
sea  otters,  fur  seals,  hair  seals,  Uons,  tigers,  leopards,  lynxes, 
jackals,  &c.  The  Rodentia  include  beavers,  nutrias,  musk-rats 
or  mosquash,  marmots,  hamsters,  chinchillas,  hares,  rabbits, 
squirrels,  &c  Tbe  UngulaU  include  Persian,  A8tracban,Crimeanf 
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Chinese  and  Tibet  Iamb*,  mooflon,  gtianaco,  goats,  ponies,  &c. 
The  ManupifUia  include  opossums,  wallabies  and  kangaroos. 
These,  of  course,  could  be  subdivid«i,  but  lor  general  purposes 
of  the  fur  trade  the  above  is  deemed  sufficient. 

The  question  frequently  arises,  not  only  for  those  interested 
in  the  production  of  fur  apparel,  but  for  those  who  derive  so 
much  comfort  and  pleasure  from  its  use,  whether  the  supply  of 
fur-bearing  anjmals  is  likely  to  be  exhausted.  Although  it  is 
a  fact  that  the  demand  is  ever  increasing,  and  that  some  of  the 
rarer  animals  are  decreasing  in  numbers,  yet  on  the  other  hand 
some  kinds  of  furs  are  occasionally  neglected  through  vagaries  of 
fashion,  which  give,  nature  an  (^^rtunity  to  replenish  their 
source.  These  respites  are,  howev^,  becoming  fewer  every  day, 
and  what  were  formerly  the  most  neglected  kinds  of  furs  are 
becoming  more  and  more  sought  after.  Hie  siQ>ply  of  some  of 
the  most  valuable,  such  as  sable,  silver  and  natunU  black  fox, 
sea  otter  and  ermine,  which  are  all  taken  from  animals  of  a  more 
or  less  shy  nature,  does  very  gradually  decrease  with  persistent 
hunting  and  the  encroachment  of  man  upon  the  districts  where 
they  live,  but  the  dimate  of  these  vast  regions  is  so  cold  and 
inhospitaUe  that  the  probabilities  of  man  ever  permanently 
inhabiting  them  in  numbers  sufficient  to  scare  away  or  exter- 
minate the  fur-bearing  wild  animals  is  unlikely.  Bendes  these 
there  are  many  useful,  though  a>nunoiq»lace,  fur-bearing  animals 
like  mink,  musquash,  skunk,  raccoon,  opossum,  hamster,  rabbit, 
hares  and  moles,  that  thrive  by  depredations  upon  cultivated 
land.  Some  of  these  are  reared  upon  extensive  wild  farms. 
In  addition  there  are  domestic  fur-bearing  animals,  sudi  as 
Persian;  Astrachan  and  Chinese  lambs,  and  goats,  easily  bred 
and  available. 

With  regard  to  the  rearing  of  the  Persian  lamb,  there  is  a 
prevalent  idea  that  the  skins  of  the  unborn  Iamb  are  frequently 
used;  this,  however,  is  a  mistake.  A  few  such  skins  have  been 
taken,  but  they  are  too  delicate  to  be  of  any  service.  The  youngest, 
known  as  "  broadtails,"  are  killed  when  a  few  days  old,  but  for 
the  well-developed  curly  fur,  the  lambs  must  be  six  or  seven  weeks 
old.  During  these  weeks  their  bodies  are  covered  with  leather 
so  that  the  fur  may  develop  in  close,  light  and  dean  curls.  The 
experiment  has  been  tried  of  rearing  rare,  wild,  fur-bearing 
animals  in  captivity,  and  although  climatic  conditions  and  food 
have  been  precisely  as  in  their  natural  environment,  the  fur  has 
been  poor  in  quality  and  bad  in  colour,  totally  unlike  that  taken 
from  animals  in  the  wild  state.  The  sensation  of  fear  or  the  re- 
striction of  movement  and  the  obtaining  of  food  without  exertion 
evidently  prevent  the  normal  development  of  the  creature. 

In  mountainous  districts  in  the  more  temperate  zones  some 
good  supplies  are  found.  Chinchillas  and  nutrias  are  obtained 
from  South  America,  whence  come  also  dvet  cats,  jaguars, 
ocelots  and  pumas.  Opossums  and  wallabies,  good  useful  furs, 
come  from  Australia  and  New  Zealand.  The  martens,  foxes 
and  otters  imported  from  southern  Europe  and  southern  Mia., 
are  very  mixed  in  quality,  and  the  nuijority  are  poor  compared 
with  those  of  Canada  and  the  north. 

Certain  characteristics  in  the  skin  reveal  to  the  expert  from 
what  section  of  territory  they  come,  but  in  classifying  them  it 
is  considered  suffident  to  mention  territories  only. 

Some  of  the  poorer  sorts  of  furs,  such  as  hamster,  marmot, 
Chinese  goats  and  lambs,  Tatar  ponies,  weasels,  kaluga,  various 
monkeys,  antelopes,  foxes,  otters,  jackals  and  others  from  the 
wanner  zones,  which  until  recently  were  neglected  on  account 
of  thdr  inferior  quality  of  colour,  by  the  better  class  of  the  trade, 
are  now  being  deftly  dressed  or  dyed  in  Europe  and  America, 
and  good  effects  are  produced,  althoui^  the  lack  of  quality  when 
compared  with  the  better  furs  from  colder  climates  wMch  possess 
full  top  hair,  dose  tinderwool  and  supiJe  leathers,  is  readily 
manifest.  It  is  only  the  pressure  of  increasing  demand  that  makes 
marketable  hard  pelts  with  harsh  brittle  hair  of  nondescript 
hue,  and  these  would,  naturally,  be  the  last  to  attract  the  notice 
of  dealers. 

As  it  is  impossible  that  we  shall  ever  discover  any  new  fur- 
bearing  animals  other  than  those  we  know,  it  behoves  responsible 
authorities  to  enforce  dose  seasons  and  restrictions,  as  to  the 


sex  and  age,  in  the  killing  for  the  purpose  of  equalizing  the 
numbers  of  the  catches.  As  evidence  of  indiscriminate  slaughtm 
the  case  of  the  American  buffaloes  may  be  cited.  At  one  time 
thousands  erf  buffalo  skins  were  obtunable  and  provided  material 
for  most  useful  coats  and  rugs  for  rough  wear  in  cold  repons, 
but  to-day  only  a  herd  or  so  of  the  animals  remain,  and  in 
captivity. 

The  majority  of  animals  taken  for  their  fur  are  trapped  or 
snared,  the  gun  being  avoided  as  much  as  possible  in  order  that 
the  coat  may  be  quite  xmdamaged.'  Many  weary  hours  are 
spent  in  setting  baits,  traps  and  wires,  and,  frequently,  when 
the  hunter  retraces  hb  steps  to  collect  the  quarry  it  is  only  to 
find  it  gone,  devoured  by  some  large  animal  that  has  visited 
Ins  tnpB  beEoK  him.  After  the  akins  have  been  carduUy 
removed — the  sooner  after  death  the  better  for  the  subsequent 
omdition  of  the  f  ur-Hhey  are  lightly  tacked  out,  pelt  outwards, 
and,  without  being  exposed  to  the  sun  or  dose  contact  with  a 
fire,  allowed  to  dry  in  a  hut  or  shady  place  where  there  is  some 
warmth  or  movement  of  air.  With  the  exception  of  seaiskins, 
which  are  pickled  in  brine,  all  raw  skins  come  to  the  various 
trade  markets  simply  dried  like  this. 

Quality  and  CtfJow.— The  best  fur  is  obtained  by  killing 
animals  when  the  winter  is  at  its  height  and  the  colder  the  season 
the  better  its  quality  and  colour.  Fur  skins  taken  out  of  season 
are  indifferent,  and  the  hair  is  liable  to  shed  itself  freely;  a 
good  furrier  will,  however,  reject  auch  faulty  spedmois  in  the 
manufacturing.  The  finest  fuxs  are  obtained  horn  the  Arctic 
and  northern  regions,  and  the  lower  the  latitude  the  less  full  and 
silky  the  fur,  till,  at  the  torrid  zone,  fur  gives  place  to  harsh  hair 
without  any  ujiderwool.  The  finest  and  closest  wools  are 
possessed  by  the  amphibious  Caznivora  and  Rodentia,  viz.  seals, 
otters,  beavers,  nutrias  and  musquash,  the  beauty  of  which  is 
not  seen  until  after  the  stiff  water  or  top  hairs  are  pulled  out 
or  otherwise  removed.  In  this  class  of  animal  the  underneath 
wool  of  the  belly  is  thicker  than  that  of  the  back,  while  the 
opposite  is  true  of  those  found  on  the  land.  The  sea  otter,  one 
of  the  richest  and  rarest  of  furs,  espedally  for  men's  wear,  is  an 
exception  to  this  unhairing  process,  which  it  does  not  require, 
the  hair  being  of  the  same  length  as  the  wool,  silky  and  bright, 
quite  the  reverse  (tf  the  case  of  other  aquatic  animals. 

Of  sealskins  there  are  two  distinct  classes,  the  fur  seals  and  the 
hair  seals.  The  latter  have  no  growth  of  ^ir  under  the  stiff  top 
hair  and  are  killed,  with  few  exceptions  (generally  of  the  marbled 
seals),  on  account  of  the  oil  and  leather  they  yidd.  The  best 
fur  seals  are  fotmd  off  the  Alaska  coast  and  down  as  far  south 
as  San  Frandsco. 

It  is  foiind  that  in  densely  wooded  districts  furs  are  darker  in 
colotu:  than  in  exposed  regions,  and  that  the  quality  of  wool  and 
hair  is  softer  and  more  silky  than  those  from  bare  tractsof  country, 
where  nature  exacts  from  its  creatures  greater  efforts  to  secure 
food,  thereby  developing  stronger  limbs  and  a  consequently 
coarser  body  covering. 

As  regards  density  of  colour  the  skunk  or  black  marten  has 
the  blackest  fur,  and  some  cats  of  the  domestic  kind,  spedally 
reared  for  their  fur,  are  nearly  black.  Black  bears  have  occasion- 
ally very  black  coats,  but  the  majority  have  a  brownish  under- 
wool.  The  natural  black  fox  is  a  member  of  the  silver  fox 
family  and  is  very  rare,  the  skins  bringing  a  high  price.  Most 
silver  foxes  have  dark  necks  and  in  some  the  dark  shade  runs  a 
quarter,  half-way,  or  three-quarters,  or  even  the  whole  length 
of  the  skin,  but  it  is  rather  of  a  brownish  hue.  Some  Russian 
sables  are  of  a  very  dense  bluish  brown  alm(st  a  black,  wfaidi  is 
the  origin  undoubtedly  of  the  term  "  sables,"  while  some,  from 
one  district  in  particular,  have  a  quantity  of  silver  hairs,  evenly 
interqieiaed  in  the  -fur,  a  peculiarity  which  has  nothing  to  do 
with  age.  The  best  sea  otters  have  very  dark  coats  which  are 
highly  esteemed,  a 'few  with  sUver  hairs  in  parts;  where  these 
are  equally  and  evenjy  spread  the  skins  are  very  valuable.  Otters 
and  beavers  that  run  dark  in  the  hair  or  wool  are  more  valuable 
than  the  paler  ones;  the  wools  of  which  are  frequently  touched 
with  a  chemical  to  produce  a  golden  shade.  This  is  also  done 
with  nutrias  after  unhairing.    The  darker  sorts  of  mink. 
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musquash,  raccoon  and  wolverine  are  more  valuable  than  the 
paler  skins. 

CeUeeUve  SuppUes  and  Sales.— Thext  are  ten  large  American 
and  rnnndian  amipanics  with  eztenaive  aystems  for  gathering 
the  annua!  hauls  of  skins  bom  the  fer^cattered  trappers.  These 
are  the  Hudson's  Bay  Co.,  Russian  Fur  Co.,  Alaska  Commerdal 
Co.,  North  American  Commercial  Co.,  Russian  Sealskin  Co., 
Harmony  Fur  Co.,  Royal  Greenland  Fur  Co.,  American  Fur  Co., 
Missouri  Co.  and  Pacific  Co.  Most  of  the  raw  skins  are  forwarded 
to  about  half-a-dozen  brokers  in  London,  who  roughly  sort  them 
in  convenient  lots,  issuing  catalogues  to  the  traders  <^  the  world, 
and  after  due  time  for  examination  of  the  goods  1^  intoiding 
purchasers,  the  lots  are  soSd  by  public  auction.  The  principal 
lales  of  general  furs  are  held  in  London  in  January  and  March, 
smaller  offerings  being  made  in  June  and  October;  vbSle  the 
bulk  ot  fur  sealskins  is  sold  sq>arately  in  December.  The 
Hudson's  Bay  Co.'s  sales  take  plara  befne  the  others,  and,  as 
no  reserves  are  placed  on  any  lot,  the  results  are  taken  as  exactly 
indicating  current  values.  While  many  buyers  from  America 
and  Russia  are  posonally  in  attendance  at  the  sales,  many  more 
are  represented  by  London  and  Leipzig  agents  who  buy  for  them 
upon  commisaon.  In  addition  to  the  fur  skins  coming  from 
North  America  vast  numbers  from  Russia,  Siberia,  China,  Japan, 
Australia  and  South  Am^ca  are  offered  during  the  same  periods 
at  public  auction.  Fairs  are  also  held  in  Siberia,  Russia  and 
Gennany  lor  die  distribution  ctf  fur  skuu  as  follows: — 

January:     Fnnkforton-tbe'    Small  collectioa  of  pro- 
Oder  vindal  produoei  ouch 

as  otter,  fax,  fitch  and 

marten. 

February:    Irbit,  Siberia  .    .    General  Russian  furs. 

Easter:       LeipxiK,  Germany    General  furs. 

August:      Nicnmy  Noi^ordd,  Persian  lamb  and  general 

Russia  furs. 
August:      IGakhta,  Siberia  .    Chinese  furs  and  ermine. 
December:  Ishim.  Siberia     .   Chiefly  squirrels. 

Of  course  there  are  many  transactions,  generally  in  the  dieaper 
and  coarser  kinds  of  furs,  used  only  in  central  Europe,  Russia 
and  Asia  which  in  no  way  interest  the  London  market,  and  there 
are  many  direct  consignments  of  skins  from  collectors  in  America 
and  Russia  to  London,  New  York  and  Leipzig  merchants.  But 
the  bulk  of  the  fine  furs  of  the  world  is  sold  at  the  large  public 
trade  auction  sales  in  London.  The  chief  exceptions  are  the 
Persian  and  Astrachan  lambs,  which  are  bought  at  the  Russian 
fairs,  and  are  dressed  and  dyed  in  Leipzig,  and  the  ermine  and 
Rus»an  squirrels,  which  are  dressed  and  manufactured  into 
linings  ather  in  Russia  or  Germany  before  offered  for  sale  to  the 
wholesale  merchants  or  manufacturers. 

Hie  annual  collection  of  fur  skins  varies  conaderably  in 
quantity  according  to  the  demand  and  to  the  good  or  bad  climatic 
conditions  of  the  season;  and  it  is  impossible  to  give  a  complete 
record,  as  many  skins  are  used  in  the  country  of  their  origin  or 
exported  direct  to  merchants.  But  a  fairly  exact  statement  of 
the  numbers  sold  in  the  great  public  trade  auction  sales  in 
London  during  the  year  1905-1906  is  herewith  set  out. 

Year  ending  31st  ef  Starch  igo6.  Total  Number 

of  Skins. 

Badger  38,634 

Badger,  Japanese   6,026 

Bear  18,576 

Beaver  80,514 

Cat,  Civet  157.915 

Cat.  House  126,703 

,.   Wild  33^53 

Chinchilla  (La  Plata),  known  also  as  Bastard  .  43>578 

„      Peruvian  finest   5i^3 

Deer.  Chinese  134.355 

Ermine  40.64I 

Fisher   5.949 

Fitch  77.578 

Fox,  Blue   1,893 

„    Cross  10,276 

„   Grey  59.56' 

„  Japaneae  81429 

„   Kit   4.<03 

„   Red  158,961 

.,   Silver   2,510 

,.   White  •    .      .      .  37463 


Goats,  Chtnese   361,190 

Hares   4I>356 

Kangaroo   7,115 

Kid.  Chinese  linings  and  skins  equal  to   .  5.080,047 

Kolinskv   114.351 

Lamb,  Mongolian  linings  and  skins  equal  to  .  314,073 

„     Slink           ,,        ,,  167,373 

„     Tibet            „        „           „        .  794.130 

Leopard   3,574 

Lvnx   88,822 

Marmot,  Unings  and  skins  equal  to  .     .  x,6oo,6oo  * 

Marten,  Bautn   4^73 

„      Japanese   16,461 

,,      Stone   13,939 

Mink,  Canadian  and  American  ....  299,254 

,.     Japanese   360,373 

Mouflon   33,594 

Musk-rat  or  Musquash,  Brown  ....  5,126.339 

^  „.              „         Black   ....  41,788 

Nutna   83474 

Opossum,  American   902,065 

„       Australian   4,161,685 

Otter.  River    31,235 

„     Sea   522 

Raccoon   310,713 

Sable,  Canadian  and  Americatt  ....  97,383 

„    Japanese   556 

„     Russian   26399 

Seals,  Fur   77,ooo 

Hair   31,943 

Skunk   1,068,408 

Squirrel  .      .      .                  .            .      .  194.596 

„      Limngs  each  averaging  126  skins.  1,983,736 

Hger   393 

Wallaby   60,956 

Wolf   56.64^ 

Wolverine   1,726 

Wombat  .   193,625 

A  brief  account  of  the  different  quaUtira  of  the  pdts,  mth 
some  general  remarks  as  to  thdr  customary  uses,  follows.  The 
prices  quoted  are  subject  to  constant  fluctuation  and  represent 
purely  trade  prices  for  bulk,  and  it  should  be  explained  that  the 
very  great  variations  are  due  to  different  sizes,  qualities  and 
colours,  and  moreover  are  ovlyfirsl  cost,  before  ^ins  are  dressed 
and  prepared.  These  preparations  are  in  some  cases  expensive, 
and  there  is  generally  a  considerable  percentage  of  waste.  The 
prices  cannot  be  taken  as  a  guide  to  the  wholesale  price  of  a 
single  and  finished  skin,  but  simply  as  relaiivs  value. 

The  fullest  and  darkest  skins  of  each  kind  are  the  most  valu- 
able, and,  in  cases  of  bluish  grey  or  white,  the  fuller,  clearer  and 
brighter  are  the  more  expensive.  A  few  albinos  are  found  in 
every  species,  but  whatever  their  value  to  a  museum,  th^  are  of 
little  commercial  importance.  Some  odd  lots  of  skins  arrive 
designated  simply  as  '  sundries,"  so  no  classification  is  possible, 
and  this  will  account  for  the  absence  of  a  few  names  of  skins  ot 
which  the  imports  are  insignificant  in  quantity,  or  are  re(xived 
direct  by  the  wholesale  merchants. 

Names,  Qualities  and  Uses  tff  Pdts,^ 
Astrachan. — See  Lambs,  below. 

Badger. — Size  a  X 1  ft.  American  sorts  have  coarse  tiiick  under- 
wool  of  a  pale  fawn  or  stone  colour  with  a  growth  of  longer  black 
and  white  hairs,  3  or  4  in.  lon^;  a  very  durable  but  clumsy  fur. 
The  best  skins  are  exported  to  I^anoe,  Spain  and  Italy,  and  used  for 
carriage  rugs  and  military  purposes.  Asiatic,  including  Japstnese, 
skins  are  more  woolly.  Russian  and  Prussian  kinds  are  coarser  and 
darker,  and  used  mostly  for  brush  trade.   Value  6d.  to  19s. 

Bbar,  Australian.—^  Wombat,  below. 

Bbar,  Black. — Size  6X3  ft.  Fine  dark  brown  underwool  with 
bright  black  and  flowing  top  hair  4  in.  lon^.  Cubs  are  nearly  as  long 
in  the  hair  although  only  about  half  the  size  and  not  only  softer  and 
better,  but  have  the  advantage  of  being  very  much  lighter  in  pelt. 
Widdy  distributed  in  North  America,  the  best  come  ^om  Canada, 
are  costly  and  are  used  for  military  caps,  boas,  muffs,  trimmings, 
carriage  rugs  and  coachmen's  capes,  and  the  fur  wears  exceedingly 
well.  Value  17s.  6d.  to  86s.  Those  from  East  India  and  warm 
climates  are  harsh,  poor  and  only  fit  for  floor  rugs. 

Bear,  BROWN.—^ize  6X3  ft.  Similar  in  quality  to  the  black, 
but  far  more  limited  in  number;  the  colours  range  from  light  yellow 
to  a  rich  dark  brown.  The  best  come  from  Hudson  Bay  territory 
and  are  valuable.   Used  for  muffs,  trimmings,  Ix^s,  and  carriage 

^  The  measumnents  given  are  from  nose  to  root  of  tall  of  average 
large  sizes  after  the  dressing  process,  which  has  a  shrinking  tendency. 
The  depths  of  fur  quoted  are  the  greatest,  but  there  are  plenty  of 
good  useful  sldns  poeseamng  a  lesser  depth. 
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rugs.  Inferior  sorts,  almost  grizzly  in  effect  and  some  very  oale, 
are  found  in  Europe  and  Asia  and  are  mostly  used  locally.  In  India 
there  is  a  species  called  Isabelline  bear,  which  was  formerly  imported 
to  Great  Britain,  but  does  not  now  arrive  in  any  quantity  worth 
mentionimr.  Value  los.  6d.  to  60s.,  Isabelline  sort  los.  6d.  to  78s. 

Bbar,  Grizzly. — ^Size  8X4  ft.  Coarse  hair,  heavy  pelt,  mostly 
dark  yellowish  and  brown  coIoutb,  only  found  in  w^tern  parts  of 
United  States,  Russia  and  Kberia.  Used  as  carriage  rugs  and  floor 
rugs,  most  durable  for  latter  puipose  and  of  fine  dtect.  They  are 
about  half  the  value  of  brown  bear.  Value  15s.  to  54s. 

Bear,  Isabelline. — See  Bear,  Brown,  above. 

Bear,  White. — Size  10X5  ft-  The  largest  of  all  bears.  Short 
close  hair  except  on  flanks,  colour  white  to  yellow.  An  inhabitant 
€d  the  AcctK  circle,  best  from  Greenland.  Used  for  floor  n^,  very 
durable  ;uid  very  white  specimens  are  valuable.  Value  mb.  to  520s. 

Bbavbr.  Size  3X3  ft.  The  laigest  of  itxlentB,  it  possesses  a 
ctoae  underwool  of  bluish-brown  hue,  nearly  an  inch  in  oepth,  with 
coarse,  bright,  black  or  reddish-brown  top  hair,  3  in.  loin.  Found 
widely  in  North  America.  After  being  unhaired  the  darkest  wools 
are  toe  most  valuable,  although  many  people  prefer  the  bright, 
lifter  brown  tones.  Used  for  collars,  cufl^s,  boas,  muffs,  trimmii^, 
coat  linings  and  carriage  aprons,  and  is  of  a  most  dumble  nature,  in 
addition  to  having  a  rich  and  good  appearance.  Value  los.  to 
398.  6d. 

Broadtail. — ^See  Zom&j,  below. 

Caracal. — A  small  lynx  from  India,  the  fur  very  poor,  seldom 
imported. 

Caracul. — See  Goats  and  Lambs,  below. 

Cat,  Civst. — Size  ^X4i  in.,  short,  thick  and  dark  underwool 
with  silky  black  top  hair  with  irregular  and  unique  white  markings. 
It  is  simdar  to  skunk,  but  is  much  lighter  in  we^ht,  softer  and  1^ 
full,  without  any  disagreeable  odour.  Used  for  coat  linings  it  is 
very  warm  and  durable.  A  few  come  from  China,  but  the  fur  is 
jrellowish-grey,  sUghtly  spotted  and  worth  little.  Value  is.  id. 
to  IS.  I  id. 

Cat,  HotJSB,  &c. — 18X9  in.,  mostly  black  and  dark  brown, 
imported  from  Holland,  Bavaria,  America  and  Russia,  where  they 
are  reared  for  their  coats.  The  best,  from  Holland,  are  used  for  coat 
linings.  Although  in  colour,  weight  and  warmth  they  are  excellent, 
the  lur  is  apt  to  become  loose  and  to  fall  off  with  friction  of  wear. 
The  black  are  known  as  genet,  although  the  true  genet  is  a  spotted 
wild  cat.  Wild  sorts  of  the  tabby  order  are  coarser,  and  not  so  good 
and  silky  in  effect  as  when  domestically  reared.  Value  of  the 
black  sorts  2d.  to  38.  Wild  9d.  to  14s.  Some  small  wild  cats,  very 
poor  flat  fur  of  a  pale  fawn  colour  with  yellow  spots,  are  imported 
irom  Australia  and  used  for  linings.  Value  $id.  to  is.  id. 

Chbbtab. — Size  of  a  small  leopard  and  similar  in  colour,  but  has 
black  spots  in  lieu  of  rings.  Only  a  few  are  now  imported,  which  are 
used  for  mats.  Value  2s.  6d.  to  i8s. 

Chinchilla,  Peruvian  and  BoLiviAN.-^ize  12X7  in.,  fur  i  to 
1}  in.  deep.  Delicate  blue^rey  with  black  shadiiws,  one  01  nature's 
most  beautiful  productions,  Uiough  not  a  durabfe  one.  Used  for 
ladies*  coats,  stoles,  muffs,  hats  and  trimmings.  Yearly  becoming 
scarcer  and  most  costly.  Value  6s.  6d.  to  56s.  8d. 

Chinchilla,  La  Plata,  incorrectly  named  and  known  in  the  trade 
as  "  bastard  chinchilla,"  size  9X4  in.,  in  a  simitar  species,  but  owing 
to  lower  altitudes  and  warmer  climatic  coiulitions  of  habitation 
is  smaller,  with  shorter  and  less  beautiful  fur,  the  underwool  colour 
being  flarker  and  the  top  colour  less  pure.  Used  exactly  as  the 
better  kind,  and  the  picked  skins  are  most  effective.  As  with  the 
best  sdrt  it  is  not  serviceable  for  constant  wear.  Value  48.  2d.  to 
27s.  6d. 

Cbikc  hillonb. — Size  13  X  8  in . ,  obtained  also  from  South  America. 
Fur  is  longer  and  weak^  and  poorer  and  yellower  than  chinchilla. 
Probably  a  crossbred  animal,  very  ^'^'tiMil  importation.  Value 
3B.  6d.  to  i6s.  8d. 

Dbbr,  Chinese  and  East  Indian. — ^Small,  light,  pelted  skins, 
the  majority  of  which  are  used  for  mats.  Reindeer  and  other 
varieties  are  of  little  interest  for  use  other  than  trophy  mats. 
Thousands  are  taken  for  tlw  leather  trade.  Value  of  Chinese  is.  3d. 
to  Is.  6d.  each. 

Dog. — ^The  only  dogs  that  are  used  in  the  fur  trade  in  civilized 
countries  are  those  imported  from  China,  which  are  heavy  and 
coarse,  and  only  used  in  the  cheaper  trade,  chiefly  for  n^.  Value 
6d.  to  is. 

Dog  Wolf.— See  HV^f.  below. 

E  rminb. — ^Size  1 2  X  2i  in-  Underwool  short  and  even ,  with  a  shade 
longer  top  hair.  Pelt  light  and  close  in  texture,  and  durable.  In 
the  height  of  winter  the  colour  is  pure  white  with  exception  of  the 
tip  of  tail,  whUJi  is  quite  black.  Supplies  are  obtained  from  Siberia 
and  America.  Best  are  from  I^im  in  Siberia.  Used  for  cloak 
linings,  stoles,  muffs  and  trimmings,  also  for  embellishment  of 
British  state,  parliamentary  and  legal  robes.  When  this  fur  is 
symmetiically  spotted  with  black  lamb  pieces  it  is  styled  miniver, 
in  which  form  it  is  used  at  the  grand  coronation  functions  of  British 
aovertigns.   Value  is.  3d.  to  8s.  6d. 

Fisher.— Size  30X13  in.,  tail  12  to  18  in.  ions,  the  largest  of  the 
martens;  has  a  dark  shaded  deep  underwool  wiui  fitw,  glossy,  dark 
and  strong  top  hair  3  in.  or  more  long.  Best  obtained  from  British 
America.  The  tails  are  almost  black  and  make  up  most  handscmiriy 


into  trimmiiu:8,  muffs,  &c.  Tails  worked  separately  in  these  formsare 
as  rich  and  fine  and  more  durable  than  any  other  fur  suitable  for  a 
lite  purpose.  The  fur  of  the  skin  itself  is  something  like  a  dark 
silky  raccoon,  but  is  not  as  attractive  as  the  tails.  Value  12s.  to  46s. 

Fitch. — Size  12X3  in-,  of  the  marten  species,  also  known  as  the 
pole  cat.  Yellow  underwool  I  in.  deep,  black  top  hair,  i^  to  l}  in. 
long,  very  fine  and  open  in  growth,  and  not  close  as  in  martens, 
largest  skins  come  from  Denmark,  Holland  and  GFermany.  The 
Russian  are  smaller,  but  more  silky  and,  as  now  dyed,  make  a  cheap 
and  fair  substitute  for  sable.  They  are  excellent  for  linings  of 
ladies'  coats,  being  of  tight  weight  and  fairly  strong  in  the  pelt. 
English  mayors'  and  civic  officiab'  robcB  are  frequently  trimmed 
with  this  fur  in  lieu  of  sable.  Value  of  the  German  variety  2s.  to 
53.  6d.  and  ot  the  Rusuan  7d.  to  is.  4d. 

Fox,  Blub.— Size  34X8  in.  Underwool  thick  and  long.  Top 
hair  fine  and  not  so  plentiful  as  in  other  foxes.  Found  in  Alaska, 
Hudson  Bay  territory.  Archangel  and  Greenland.  Although  called 
blue,  the  ccHour  is  a  sLaty  or  drab  tone.  Those  from  Archangel  are 
more  silky  and  of  a  smoky  bluish  colour  and  are  the  most  valuable. 
These  are  scaroe  and  consequently  dear.  The  white  foxes  that  are 
dyed  smoke  and  celestial  uue  are  brilliant  and  totally  unUke  the 
browner  shades  a!  diis  fox.  Value  34s.  to  195s. 

Fox,  Common. — ^The  variation  of  size  and  quality  is  considerabler 
and  the  colour  is  anything  from  grey  to  red.  In  Great  Britain  the 
animal  is  now  only  regarded  for  the  sport  it  provides.  On  the 
EUjropean  continent,  however,  some  hundreds  of  thousands  of  skinSr 
piincipally  German,  Russian  and  Norwegian,  are  sold  annually, 
tor  home  use,  and  for  dyeli^  and  exportation,  chiefly  to  the  United 
States.  The  qualities  do  not  compare  with  those  species  found  in 
North  America  and  the  Arctic  circle.  The  Asiatic,  African  and 
South  American  varieties  are,  with  the  exception  of  those  taken  in 
the  mountains,  poorly  furred  and  usually  brittle  and  therefore  of  no 
great  service.   No  commercial  ralue  can  be  quoted. 

Fox,  Cross. — Size  30X7  in.,  are  about  as  large  as  the  ulver  and 
generally  have  a  pale  yellowish  or  orange  tone  with  some  silvery 
points  and  a  darkish  cross  marking  on  the  shoulders.  Some  are  very 
similar  to  the  {Mile  red  fox  from  the  North-West  of  America  and  & 
few  are  exceptionally  large.  The  darkest  and  best  come  from 
Labrador  and  Hudson  Bay,  and  the  ordinary  sorts  from  the  north- 
west of  the  United  States  and,  as  with  silver  and  other  lands,  the 
quality  is  inferior  when  taken  from  warmer  latitudes.  Value  los.  6d. 
to  6OB. 

Fox,  Grby.— 37X10  in.  Has  a  close  dark  drab  underwool 
with  yellowish  gricdy,  grey,  regular  and  coarse  top  hair.  The 
maionty  used  for  the  trade  come  from  Vuvinia  and  the  southern 
and  western  parts  of  the  United  States.  Those  from  the  west  are 
lareer  than  the  average,  with  more  fur  of  a  br^hter  tone.  The  fur 
is  fairly  serviceable  for  carriage  rugs,  the  leather  being  stout^  but  its 
harshness  of  quality  and  nondescript  colour  does  not  contribute  to 
make  it  a  favourite.  Value  9d.  to  48.  od. 

Fox,  jAPANBSB.-^ee  Fox,  Red,  ^tiii  Raccoon,  below. 

Fox,  Kit. — Size  30X6  in.  The  underwool  h  short  and  soft,  as 
is  also  the  top  hair,  which  is  of  very  pale  grey  mixed  with  some 
yellowish-white  hair.  It  is  the  smallest  of  foxes,  and  is  found  in 
Canada  and  the  northern  section  oi  the  United  States.  It  is  similar 
in  colour  and  quality  to  the  prairie  fox  and  to  many  kinds  from  the 
warmer  zones,  such  as  from  Turluy,  eastern  Asia  and  elsewhere. 
Value  IS.  3d.  to  ^.  6d. 

Fox,  Rbd.— &ze  34X8  in.,  though  a  few  kinds  are  much  larger. 
The  underwool  is  long  and  soft  and  the  hair  plentiful  and  strong. 
It  is  found  widely  in  the  northern  parts  of  America  and  in  smaller 
numbers  south  of  the  United  States,  also  in  China,  Japan  and 
Australia.  The  colours  vary  from  pale  yellowish  to  a  dark  red, 
some  being  very  brilliant.  Those  of  Kamschatka  are  rich  and  fine  in 
quality.  Farther  north,  especially  near  the  sea,  the  fur  is  coarse. 
Where  the  best  coloured  skins  are  not  used  for  carriage  rugs  they  are 
extensively  dyed,  and  bac^r  and  other  white  hairs  are  inserted 
to  resemble  silver  fox.  They  are  also  dyed  a  sable  colour.  The 
skins,  being  the  strongest  ol  foxes',  botb  in  the  fur  and  pelt,  aro 
serviceable.  The  preparations  in  imitation  of  the  natural  black  and 
silver  sorts  are  very  good  and  attractive.   Value  is.  to  4I8. 

Fox,  Silver.  Size  30X10  in.  Underwool  close  and  fine.  Top 
hair  black  to  silvery,  3  in.  long.  The  fur  upon  the  necks  usually 
runs  dark,  almost  tuack,  and  in  some  cases  the  fur  is  black  halfway 
down  the  length  of  the  skin,  in  rarer  cases  three-quarters  of  tin 
length  and,  in  the  most  exceptional  instances,  the  whole  length, 
ancTwhenthisis  the  case  they  are  known  as  "  Natural  Black  Foxes  " 
and  fetch  enormous  prices.  The  even  silvery  sorts  are  highly 
esteemed,  and  the  fur  is  one  of  the  most  effective  and  precious-. 
The  finest  are  taken  in  Labrador.  The  farther  south  they  are  found, 
the  F>oorer  and  coarser  the  fur.  The  brush  has  invariably  a  white 
tip.  Value  £1  to  £^30. 

Fox,  White. — -Size  20X7  in.  Animals  of  this  species  are  generally 
small  in  size  and  inhabit  the  extreme  northern  sections  01  Hudson 
Bay,  Newfoundland,  Greenland,  Labrador  and  Siberia.  The 
Canadian  are  silky  in  nature  and  inclined  to  a  creamy  colour,  while 
the  Siberian  are  more  woolly  and  rather  whiter.  Those  taken  in 
central  Asia  near  or  in  Chinese  territory  are  poorer  and  yellowish. 
Thfi  underwool  in  all  sorts  is  generally  of  a  bluish-grey  tone,  but  the 
top  hair  in  the  depth  of  winter  is  usually  full  enough  in  quantity  to 
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hide  anv  such  variatioa.  Those  skins  in  which  the  underwool  is 
quite  white  are  rare  and  much  more  expensive.  In  summer  speci- 
mens of  this  species,  as  with  other  white  furred  animals,  have  slightly 
discoloured  coats.  The  skins  that  are  not  perfectly  white  are  dyed 
jet  black,  dark  or  light  smoke,  violet-blue,  blue-grey,  and  also  in 
imitation  of  the  drab  shades  of  the  natural  blue.  Value  i8s.  to  66s. 

Gbnbt. — Size  ioX4iii.  The  genet  proper  is  a  small  whitespotted 
cat  found  in  Europe,  but  the  quantity  is  too  small  to  be  of  commercial 
interest.  The  name  has  been  adopted  for  the  black  cats  used  so 
much  in  the  trade.    (See  Cats,  above.)   Value  is.  to  6s.  6d. 

Goats. — 'Size  varies  greatly.  The  European,  Arabian  and  East 
Indian  kinds  are  seldom  used  for  rugs,  the  skins  are  chiefly  dressed 
as  leather  for  books  and  furniture,  and  the  kids  for  boots  and  gloves, 
and  the  finer  wool  and  hair  are  woven  into  various  materials.  Many 
from  Russia  are  dyed  black  for  floor  and  carriage  rugs;  the  hair  is 
Inittlei  withpoor  underwool  and  not  very  durable ;  the  cost,  however, 
is  small.  Tne  Chinese  export  thousands  of  similar  skins  in  black, 
grey  and  white,  usually  ready  dressed  and  made  into  rugs  of  two 
skins  each.  A  great  many  are  dyed  black  and  brown,  in  imitation 
<rf  bear,  and  are  used  largely  in  the  western  parts  of  the  United 
States  and  Canada  lor  sleigh  and  carriage  rugs.  Many  are  used  for 
thrir  leather.  Thousands  cT  the  kids  are  also  dyed  black  and  worked 
Into  crott-shaped  pieces,  in  which  shape  they  are  largely  exported 
to  Germany,  France,  Great  Britain  and  America,  and  sold  by  the 
retail  as  caracal,  kid  or  caracul.  The  grey  ones  are  in  good  demand 
for  motor  coats.  The  word  caracul  has  been  adopted  from  the 
Turkish  and  signifies  black-eared.  See  also  Lambs,  caracul.  Value 
oi  Chinese  white  3s.  6d.  to  68.  6d.;  grey,  4s.  to  6s.  od. 

The  Angora  from  the  he^hts  ^  central  Asia  Minor  has  curly, 
fleecy,  silky,  white  wool,  4  to  7  in.  long.  The  fur  is  not  used  in  Great 
Britain,  as  formerly,  and  the  greater  quantity,  known  as  mohair, 
is  now  imported  for  purposes  of  weaving.  This  species  of  goat  was 
some  years  unce  introduced  into  Cape  Colony,  but  its  wool  is  not 
so  good  as  the  A^atic  breed.  Good  business,  however,  is  done  with 
the  product,  but  chiefly  for  leather.    Value  4s.  to  12s.  6d. 

The  Mongolian  goat  has  a  very  soft  silk  underwool,  and  after  the 
loi^  top  hair  ia  removed  it  is  drused  and  imported  and  entmeously 
named  moufloo.  The  colour  is  a  light  fawn,  but  it  is  so  pale  that  it 
lends  ttsdf  to  be  dyed  any  colour.  It  was  popular  some  yean  since 
in  the  cheaper  trade,  but  it  is  not  now  much  seen  in  England.  Value 
3S.  to  6s. 

The  Tibet  goat  is  similar  to  the  Angora  in  the  fineness  of  its  wool, 
and  many  are  used  in  the  making  of  cashmere  shawls.  The  Tibet 
lamb  so  largely  imported  and  used  for  children's  wear  is  often  mis> 
caUed  Tibet  goat.    Value  3s.  to  7s.  6d. 

GuANACO.— 30X15  in.  Is  a  species  of  goat  found  in  Pata- 
gonia and  other  parts  of  South  America.  It  has  a  very  long  neck  and 
exceedingly  soft  woolly  fur  of  a  light  reddish-fawn  colour  with  very 
white  fianJcs.  It  is  usuallj^  imported  in  small  (Quantities,  native 
dreued,  and  ready  made  into  nig^  The  dressug  is  hard  and 
brittle.  If  the  skins  are  dressed  in  Europe  they  afTwd  a  very  com- 
fortable rug,  though  a  very  marked  one  in  effect.  They  have  a 
nnilar  wool  to  the  vicuna,  out  coarser  and  redder;  both  are  largely 
used  in  South  America.   Value  is.  to  4s.  6d. 

Hahstbr. — Size  8X3t  in.  A  destructive  rodent,  is  found  in 
great  numbers  in  Russia  and  Germany.  The  fur  is  very  flat  and  poor, 
of  a  yellowi^  pale  brown  with  a  little  marking  of  black.  Being 
cH  a  light  weight  it  is  used  for  linings.    Value  3d.  to  is. 

Hails. — Size  24X9  in.  The  common  hare  oi  Europe  does  not 
much  interest  the  furrier,  the  fur  being  chiefly  used  by  makers  of 
hatters'  felt.  The  white  hares,  however,  of  Russia,  Siberia  and  other 
regions  in  the  Arctic  circle  are  very  largely  used  in  the  cheaper  trade 
dL  Europe,  America  and  the  Bntish  colonies.  The  fur  is  of  the 
whitest  when  killed  in  winter,  and  that  upon  the  flanks  of  the  animal 
is  very  much  longer  than  that  upon  its  back.  The  flanks  are  usually 
cut  oR  and  made  into  muffs  and  stoles.  The  hair  is,  however,  brittle 
and  is  not  at  all  durable.  This  fur  is  dyed  iet  black  and  various 
dades  <rf  brown  and  grey,  and  manufactured  into  articles  Ux  the 
small  drapers  and  for  exptntation.  The  North  American  hares 
Are  also  dyed  black  and  brown  and  used  in  the  same  way.  Value 
of  white  ad.  to  5d. 

Jackal. — Size  2  to  3  ft.  long.  Is  found  in  India  and  north  and 
south  Africa.  Indian  are  light  brown  and  reddish,  those  from  the 
Cape  are  dark  grey  and  rather  silvery.  Pew  are  imported.  Fur 
geiwrally  poor  and  hanh,  only  suitaUe  for  carriage  rugs.  Value 
IS.  to  3s.  6d. 

Jaguar. — Size  7  to  10  ft.  \ao%.  Is  found  in  Mexico  and  British 
Honduras.  The  marking  are  an  irregular  ring  formation  with  a 
spot  in  the  centre.  Leopards  have  rings  only  and  cheetahs  solid 
spots.  Suitable  only  for  hearthruj^  Supply  very  limited.  Value 
5s.  to  45s. 

Kaluga. — See  SousUk,  below. 

Kangaroo. — ^Tbe  sizes  vary  coiudderably,  some  being  huge, 
others  quite  smalL  The  latter  varieties,  viz.  the  red  and  the  great, 
do  not  usually  interest  furriers,  the  fur  being  harsh  and  poor  without 
underwool.  They  are  tanned  for  the  leather  trade.  The  scots  used 
for  carriage  aprons,  coat  linings  and  the  outside  of  motor  coats 
include:  blue  kangaroo,  bush  kangaroo,  bridled  kangaroo,  wallaroo, 
yellow  kangaroo,  rock  wallaby,  swamp  wallaby  and  short-tailed 
wallaby.  Many  of  the  swamp  sort  ate  dyed  to  imitate  akunk  and 


look  well.  Generally  the  colours  are  yellomdi  or  brown.  Some  are 
dark  brown  as  in  the  swamp,  which  being  strong  are  suitable  for 
motor  coats.  The  rock  wallabies  are  soft  and  woolly  and  often  of  a 
pretty  bluish  tone,  and  make  moderately  useful  carriage  rugs  and 
perambulator  aprons.  The  redder  and  browner  sorts  are  also  good 
for  rugs  as  they  are  thick  in  the  pelt.  On  the  European  continent 
many  of  these  are  dyed.  The  best  <A  the  lighter  wdghts  are  fre- 
ciuently  insufliciently  strong  in  the  hair  to  stand  the  friction  of  wear 
in  a  coat  lining.  Value,  kangaroo  9d.  to  3a.,  wallaby  ijd.  to  5s.  3d., 
wallaroo  is.  to  5s.  6d. 
Kids. — See  Goats,  above. 

Kolinsky, — Size  12  X^^  in.  Is  one  of  the  marten  tribe.  The 
underwool  is  short  and  rather  weak,  but  regular,  as  is  also  the  top 
hair;  the  otdour  is  luually  yellow.  They  have  been  succMsfully 
dyed  and  used  as  a  substitute  for  sable.  They  are  found  in  Siberia, 
Amoor,  China  and  Japan,  but  the  best  are  from  Siberia.  They  are 
light  in  weight  and  therefore  suitable  for  linings  of  coats.  Hie  tails 
are  used  for  artists'  "  sable  "  brushes.  The  fur  has  often  been 
designated  as  red  or  Tatar  sable.   Value  is.  6d.  to  4s.  6d. 

Lambs. — The  sorts  that  primarily  interest  the  fur  trade  in  Eurc^ 
and  America  axe  those  frinn  south  Russia,  FeroA  and  Afghanistan* 
which  are  included  under  the  following  wholesale  or  retail  com- 
mercial terms :  Persian  lamb,  broadtail,  astrachan,  Shiraz,  Bokharan 
and  caracul  lamb.  With  the  public  the  general  term  astrachan  is  an 
oldone,embracinealltheabovecurlysorts;  theflatter  kinds,  as  broad- 
tail and  caracul  lamb,  have  always  been  named  separately.  The 
Persian  lambs,  size  18X9  i>^-i  the  finest  and  the  best  of  them. 
When  dressed  and  dyed  they  should  have  regular,  dose  and  bri|^t 
curl,  varying  from  a  small  to  a  very  large  one,  aiKl  if  of  equal  sue, 
regularity,  tightness  and  brightness,  the  value  is  comparatively  a 
matter  of  fancy.  Those  that  are  dull  and  loose,  or  very  coane  and 
flat  in  the  curl,  are  of  far  less  market  value. 

AH  the  above  enumerated  lambs  are  naturally  a  rusty  black  01 
brown,  and  with  very  few  exceptions  are  dyed  a  jet  black.  Lustre, 
however,  cannot  be  imparted  unless  the  wool  was  originally  ot  a 
silky  nature.  Broadtails,  size  10X5  m'l  the  very  young  <^  the 
Persian  sheep,  and  are  killed  before  the  wool  baa  tune  to  devdop 
beyond  the  oat  wavy  state  which  can  be  best  compared  to  a  piece 
of  mtM6  silk.  They  are  naturally  exceedingly  Ikfat  in  weight,  and 
those  that  are  of  an  even  pattern,  possessiiu:  a  lustrous  sheen,  are 
costly.  There  is,  notwithstanding,  a  great  demand  for  these  from 
the  fashionaUe  world,  as  not  only  are  they  very  effective,  but  being 
so  flat  in  the  wool  the  figure  <A  the  wearer  can  be  shown  as  perfec^y 
as  in  a  garment  made  at  riUc  It  cannot  be  re^rded  as  an  economical 
for,  as  the  pelt  is  too  fielicate  to  teritt  hard  wear. 

Persian  Lamb  price  12s.  6d.  to  35s. 
Broadtail         „    los.       „  35s. 

Astrachan,  Shiraz  and  Bokharan  lambs,  size  22  by  9  in.,  are  of  a 
coarser,  looser  cuil,  and  chiefly  used  for  coat  linii^,  while  the 
Persians  are  used  for  outside  of  garments,  collars,  cuffs,  stoles,  muffs, 
hats  and  trimmings  and  gloves.  The  so<alled  caracul  lambs,  size 
13X6  in.,  are  the  very  young  <rf  the  astrachan  sheep,  and  the  i^ck 
of  them  are  almost  as  effective  as  broadtails,  ^though  less  fine  in  the 
texture.  See  also  ramarks  aa  to  caracul  Idd  under  Goata,  above. 

Astrachan     price  is.    to  5s.  6d. 

Caracul  Lamb  „  3s.  6d  „  los.  6d. 

Shiraz              „  4s.  6d  „  lOs. 

Bokharan        „  is.  6d  „  3s.  6d. 

Grey  lambs,  size  24  X 10  in.,  are  obtained  from  the  Crimea  and  known 
in  the  trade  as  "  crimmers."  They  are  of  a  similar  nature  to  the 
caracul  lambs,  but  looser  in  curl,  ranging  from  a  very  li^t  to  a 
dark  grey.  The  best  are  the  pale  bluish  greys,  and  are  chiefly  used 
for  ladies'  coats,  stoles,  muffs  and  hats.  Price  2s.  to  6s.  Mongolian 
lambs,  size  24X15  in.,  are  of  a  short  wavy  loose  curl,  creamy  white 
colour,  and  are  usually  eiqwrted  from  China  dressed,  the  majwity 
being  ready-made  into  crosa-shaped  coats  or  linii^.  They  are  used 
prinapalty  for  Uninga  oi  good  evening  wraps  for  ladies.  Price  is. 
to  28.  6d.  ^nk  lambs  come  from  South  America  and  China.  The 
former  are  very  small  and  generally  those  that  are  stillborn.  They 
have  a  paiticiuarly  thin  pelt  with  very  close  wo<d  of  minute  curl. 
The  China  sorts  are  much  larger.  The  smallest  are  used  for  glove 
linings  and  the  others  for  upm  cloak  linings.   Price  is.  to  6s.  6d. 

Leopard. — ^Size  3  to  6  ft.  long.  There  are  several  lands,  thechi^ 
being  the  snow  or  ounce,  Chinese,  Bengal,  Persian,  East  Indian  and 
African.  The  first  variety  inhabit  the  Himalayas  and  are  beautifully 
covered  with  a  deep  soft  fur  quite  long  compared  to  the  flat  harsh 
hair  of  the  Ben^l  sort.  The  colours  are  pale  oran^  and  white  with 
very  dark  markings,  a  strong  contrast  making  a  fine  effect.  Most 
artists  prize  these  skins  above  all  others.  The  Chinese  are  of  a 
medium  orai^  brown  colour,  but  full  in  fur.  The  East  Indian  are 
less  full  and  not  so  dark.  The  Bengal  are  dark  and  medium  in  colour, 
short  and  hard  hair,  but  useful  for  floor  rugs,  as  they  do  not  hold  the 
dust  like  the  fuller  and  softer  hair  of  the  kinds  previously  named. 
Th^  are  also  used  for  drummers'  aprons  and  saddle  cloths  in  the 
Indian  army.  The  African  are  small  with  pate  lemon  colour  grounds 
very  closely  marked  with  black  spots  on  the  skin,  the  strong  con- 
trast making  a  pleasing  effect.  Occasionally,  where  something  ve~ 
marM  is  wanted,  dmting  jackets  and  carri^  aOTons  are  mi 
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from  the  softest  and  flattest  skins,  but  usually  they  are  made  into 
settee  covers,  floor  rugs  and  foot  muffs.   Value  2a.  to  4O8. 

Lion. — ^Size  5  to  6  ft.  long.  These  skins  are  found  in  Africa, 
Arabia  and  part  of  India,  and  are  everv'  year  becoming  scarcer. 
They  are  oiuy  used  for  floor  rugs,  and  the  males  are  more  highly 
eateeoied  on  account  of  the  aet-^  ot  the  mane.  Value,  Hods'  £10 
to  £100;  lionesses'  £5  to  £25. 

Lynx.— Sixe  4<JX20  in.  The  underwool  is  thinner  than  fox,  but 
the  top  hair  is  fine,  silky  and  flowing,  4  in-  loi^,  of  3  pale  grey, 
slightly  mottled  with  fine  streaks  and  dark  spots.  The  fur  upon  the 
flanks  is  longer  and  white  with  very  pronounced  markings  of  dark 
mots,  and  this  part  of  the  skin  is  generally  wwked  separately  from 
tne  rest  and  is  very  eflFective  for  gown  trimmii]^  Wlwre  the  colour 
is  of  a  ssuidy  and  reddish  hue  the  value  is  far  less  than  vbtn  it  is 
of  a  blubh  tone.  They  inhabit  North  America  as  far  south  as 
C^liffHiua,  also  Norway  and  Sweden.  Those  from  the  Hudson  Bay 
district  and  Sweden  are  the  best  and  are  very  similar.  Those  taken 
in  Central  Asia  are  mostly  used  locally.  For  attire  the  ^ns  manu- 
factured in  Europe  are  generally  dyed  black  or  brown,  in  which 
state  it  has  a  sioular  appearance  to  dyed  fox,  bat  having  less  thick 
underwDob  and  finer  hair  flows  freely.  The  finest  aldns  when  dyed 
black  are  used  very  largely  in  America  in  place  of  the  dyed  black 
fox  so  fashionable  for  mourning  wear  in  Great  Britain  and  France. 
The  British  Hussar  busbies  are  made  of  the  dark  brown  lynx,  and  it 
is  the  free  silky  easy  movement  of  the  fur  with  the  least  (usturbanoe 
in  the  atmosphere  that  gives  it  such  a  pleasing  effect.  It  is  used 
for  rugs  in  its  natural  state  and  also  in  Turkey  as  trimmii^  for 
garments.  Value  ijs.  6d.  to  563. 

Lynx  Cat  or  Bay  LYNX.~-Ia  about  half  the  size  and  depth  of  fur 
of  a  ^nx  proper,  and  inhabits  the  central  United  States.  It  is  a 
flat  and  rnldish  fur  compared  to  the  lynx  and  is  suitable  for  cheap 
carriage  aprons.  A  few  come  from  Canada  and  are  of  better  quality. 
Value  58.  to  isa. 

M  AKMOT.-^iae  j8  X I3  in.  Is  a  rodent  andiafound  inconsiderable 
numbers  in  the  south  of  Prussia.  The  fur  is  a  yellowish  brown  and 
rather  harsh  and  brittle  and  has  no  underwoc^  Since,  however, 
the  value  of  all  good  furs  has  advanced,  dyers  and  manufacturers 
ham  made  very  successful  efforts  with  thla  lur.  The  Viennese  have 
been  particularly  suocesafu),  and  their  method  has  been  to  dye  the 
skins  a  good  brown  and  then  not  pat  in  the  dark  stripes,  which 
exist  in  sable  and  mink,  until  the  garment  oc  article  is  finished,  thus 
obbaining  as  perfectly  symmetrical  effects  as  if  the  artides  were 
made  of  small  sldns  instnd  of  lar^  ones.  >  Marmots  an  also  found 
in  North  Amorica,  Canada  and  China ;  the  best,  however,  oome  from 
Ruflria.  It  shK>uld  always  be  a  dieap  fur,  having  so  few  good  qualities 
to  retximmend  it.  Value  9d.  to  as.  6d. 

MAaTBM,  AMBKiCAN.—^ee  SabU,  below. 

Maktbn,  Bauh. — Size  16X5  in.  Is  sometimes  called  the  pine 
marten,  and  is  found  in  quantity  in  the  wooded  and  mountainous 
districts  of  Russia,  Nwway,  Germany  and  Switzerland.  It  possesses 
a  thick  underwo(rf  with  strong  top  hair,  and  ranges  from  a  pale  to  a 
dark  bluish  brawn,  llie  best,  from  Norway,  are  very  duraUe  and 
of  good  appearance  and  an  excellent  substitute  for  American  sable. 
The  tails  when  split  into  two  or  three,  with  small  strips  of  narrow 
tape  ao  as  to  separate  the  otherwise  dense  fur,  formerly  made  very 
handscmie  sets  of  trimmings,  ties  and  muffs,  and  the  probabilities 
are,  as  with  other  fashions,  such  use  will  have  its  period  oi  revival. 
Value  6s.  to  85s. 

Marten,  BtACK.— €ee  Skimkf  below. 

Marten,  Japanksb. — ^Size  16X5  in.  Is  of  a  woolly  nature  with 
rather  coarse  top  hair  and  quite  yellow  in  colour.  It  is  dyed  for 
the  cheap  trade  for  boas  and  mufis,  but  it  is  not  an  attractive  fur 
at  the  best  of  times.  It  lacks  a  ulky,  bright  and  fresh  appearance, 
and  therefore  is  unlikely  to  be  in  great  demand,  except  whereeconomy 
b  an  object.  Value  68.  6d.  to  ifis.  6d. 

Marten,  Stone. — ^Siie  and  Quality  rimilar  to  the  baum;  the 
colour,  however,  of  the  underwool  is  a  stony  white  and  the  top  hair 
is  very  dark,  almost  black.  They  live  in  rodcy  and  stmiy  districts. 
Skins  of  a  pale  bluish  tone  are  generally  used  in  their  natural  state 
for  stoles,  boas  and  muffs,  but  the  less  clear  coloured  skins  are  dyed 
in  beautiful  shades  similar  in  denaty  to  the  dark  and  valuable  sables 
from  Rusma,  and  are  the  most  ^active  skins  that  .can  be  purchased 
at  a  reasonable  price.  The  tails  h«ve  also  been  worked,  in  the 
manner  explained  with  regard  to  the  baum  marten,  as  sets  of  trim- 
mings ana  in  other  forms.  Stone  martens  are  found  in  Russia, 
Bosnia,  Turkey,  Greece,  Germany,  the  Alps  and  France.  The 
Bosnian  and  the  French  are  the  best  in  colour.  The  Asiatic  sorts  are 
less  wooUv,  but  being  silky  are  useful  when  dyed.  There  are  many 
from  Afghanistan  and  India  which  are  too  poor  to  interest  the 
European  markets.  Value  7s.  6d.  to  26s. 

Mink.— ^ze  16X5  in.  Is  of  the  amphilHous  class  and  is  found 
throughout  North  America  and  in  Russia,  China  and  Japan.  The 
underwool  is  short,  close  and  even^  as  is  also  the  top  hair,  which  is 
very  strong;.  The  best  sldns  are  very  dark  and  are  obtained  from 
Nova  Scotia.  In  the  central  states  of  America  the  colour  is  a  good 
brown,  but  in  the  ncHth-west  and  south-west  the  fur  is  coarse  and 
generally  pale.  It  is  very  durable  for  linings,  and  is  an  economical 
substitute  for  sable  fm-  coats,  capes,  boas  and  trinuninra.  Values 
have  greatly  increased,  and  the  fur  posses^^  good  qualities  as  to 
colour  and  durability  will  doid>tleB8  always  be  in  good  request. 


The  Rusaan  species  is  dark  but  flat  and  poor  in  quality,  and  the 
Chinese  and  Japanese  are  so  pale  that  they  are  invariably  dyed. 
These,  however,  are  of  very  inferior  nature.  Value  of  American 
38.  Ad.  to  40S.,  Japanese  3d.  to  28.  3d. 

MoLE.~-€ize  3}X3i  in.  Moles  are  plentiful  in  the  British  laltts 
and  Europe,  and  owing  to  their  lovely  velvety  coats  of  e«|uisite 
blue  ^de  and  to  the  deamess  of  other  furs  are  much  in  demand. 
Though  the  fur  is  cheap  in  itself,  the  expense  of  dressing  and  working 
up  these  little  sldns  is  considerable,  and  they  possess  the  unique 
uiann  of  ao  exceptional  colour  with  little  weight  of  pelt;  the  quahty 
of  resistance  to  friction  is,  however,  so  slight  as  to  make  than  expen- 
sive in  wear.  The  best  are  the  dark  blue  from  tlie  Fen  district  of 
Cambric^jeshire  in  England.  Value  ^d.  to  sd. 

Mongolian  Lambs. — ^See  Lambs,  aboVe. 

Monkey,  Black. — ^Size  iB  Xio  in.  Among  the  species  of  monkeys 
only  one  interests  to  any  extent  the  fur  trade,  and  that  is  the  black 
monkey  taken  on  the  west  coast  of  Africa  (Colobus  satanas).  The 
hair  is  very  long,  very  black  and  bright  with  no  undo^ool,  and  the 
white  pdt  of  the  base  tA.  the  hair,  hy  reason  of  the  great  contrast  of 
colour,  is  very  noticeable.  The  skins  were  in  1 850  very  fashionable 
in  England  for  stoles,  muffs  and  trimmings,  and  in  America  also  as 
recenuy  as  189a  They  are  now  mostly  oought  for  Gennany  and 
the  continent.   Value  6d.  to  is.  6d. 

MouFLON. — Size  30X15  in.  Is  a  sheep  found  in  Russia  and 
Corsica  and  now  very  little  in  demand,  and  but  few  are  imported 
into  Great  Britain.  Many  Mong<^n  goats  with  the  kH^  hsiica 
pulled  out  are  sold  as  moufkm.  Value  48.  to  los.  6d. 

MusK-Ox.— Size  6X3  ft.  llKse  animals  have  a  deiMe  coat  of 
fine,  long  brown  wool,  with  very  long  dark  brown  hair  on  the  head, 
flanks  and  tail,  and,  in  the  centr^  a  peculiar  pale  oval  markinr. 
There  is  no  other  fur  that  is  so  thick,  and  it  is  eminentiy  suitable 
for  sloghii^c  rugs,  for  which  purpose  it  is  highly  prized  in  Canada. 
The  musk-ox  inhabits  the  north  part  <tf  -Greenland  and  part 
Canada,  but  in  very  limited  numbns.  Value  los.  to  130B. 

Musquash  or  Muse-Rat,  Browk  and  Black  Rubsian.— Size 
13X8  in.  A  very  m^fic  rodent  <A  the  an^hibious  daas  obtained 
from  Canada  and  the  United  States,  similar  in  habit  to  the  English 
vole,  with  a  fairl)^  thick  and  even  brown  underwool  and  rather 
strong  top  dark  hair  of  medium  density.  It  is  a  very  useful  fur  for 
men's  coat  linings  and  ladies'  driving  or  motoring  coats,  being 
warm,  duraUe  and  not  too  heavy.  If  the  colour  were  less  motley 
and  the  joins  between  the  sldns  could  be  made  less  noticeable,  it 
would  be  largelv  in  demand  for  stirfea,  ties  and  muffs.  As  it  is,  this 
fur  is  only  used  for  these  smaller  artides  for  the  clieaper  trade.  It 
has,  however,  of  later  years  been  "  unhaired,"  the  underwool  clipped 
very  even  and  then  dyed  seal  colour,  in  which  way  very  useful  and 
attractive  garments  are  supplied  at  less  than  half  the  cost  of  the 
cheaper  sealskins.  They  do  not  wear  as  well,  however,  as  the  pelt 
and  the  wool  are  not  <A  a  strength  comparable  to  those  of  sealsLin. 
With  care,  however,  such  a  garment  lasts  sufficiently  long  to  warrant 
the  i^sent  outlay.  Value  5^  to  is.'gd. 

There  is  a  so-called  black  variety  found  in  Delaware  and  New 
Jersey,  but  the  number  is  very  small  compared  to  the  brown  species. 
They  are  excellent  for  men's  coat  linii^  and  the  outside  of  ladies* 
coats,  for  stoles,  muffs,  collars  and  cuffs.   Value  lod.  to  38.  7d. 

The  Rusraan  musquash  is  very  small,  7X4  in.,  and  is  limited  in 
numbers  compared  to  the  brown.  Only  a  few  thousands  are  im- 
ported to  London.  It  is  of  8  very  pretty  silvery-IMue  shade  of  even 
wool  with  very  little  silky  top  hair,  having  silvery-white  sides  and 
altogether  a  very  marked  effect.  The  odour,  however,  even  after 
dressing  is  rather  pungent  of  musk,  which  is  generally  an  objection. 
Value  4s.  to  6s.  6a. 

Nutria. — Size  30X12  in.  Is  a  rodent  known  in  natural  history 
as  the  coKpu,  about  half  the  size  of  a  beaver,  and  when  unhaired  has 
not  more  than  ludf,  senerally  less,  the  depth  of  fur,  which  is  also 
not  so  dose.  F<»meriy  the  fur  was  only  used  for  hatters*  felt,  but 
with  the  rise  in  prices  of  furs  these  sldns  have  been  more  carefully 
removed  and — with  improved  dressiiw,  unhairii^  and  silvering 
processes— the  best  provides  a  very  effective  and  suitable  fur  for 
ladies'  coats,  capes,  stoles,  muffs,  hats  and  gloves,  while  the  lower 
qualities  make  very  useful,  l^ht-weighted  and  inexpensive  linings 
for  men's  or  women's  driving  coats.  It  is  also  dved  sealskin  colour, 
but  its  woolly  nature  renders  it  less  dfective  than  the  mwe  silkv 
musquash.  They  are  obtained  from  the  nt^thern  part  dt  South 
America.  Value  is.  6d.  to  6s.  6d. 

Ocelot.— Size  36X13  in.  Is  of  the  nature  erf  a  leopard  and 
prettily  marked  with  stripes  and  oblong  spots.  Only  a  few  are  now 
imported  from  South  America  for  carriage  aprons  or  mats.  The 
numbers  are  very  limited.  Value  is.  to  as.  6d. 

Opossum,  American. — Size  18X10  in.  Is  a  marsupial,  a  class 
with  this  exception  not  met  with  out  of  Australia.  The  underwool 
is  of  a  very  dose  frizw  nature,  and  nearly  white,  with  long  bluish 
grey  mixed  with  some  black  top  hair.  It  is  only  found  in  the  central 
sections  of  the  United  States.  About  1870  in  England  it  was  dyed 
dark  brown  or  black  and  used  for  boas,  muffs  and  trimmings,  but 
until  recently  has  been  neglected  on  the  continent.  With,  however, 
recent  expenments  in  brown  and  skunk  coloured  dyes,  it  bids  fair 
to  become  a  popular  fur.  Value  2^.  to  5s.  6d. 

Qpossnii,  AuSTRAUAN.— Size  16X8  m.  Is  a  totally  different 
aatare  of  fur  to  the  American.  Although  it  has  wool  and  top  hair. 


Digitized  by 


Google 


354 


FUR 


and  &U  that  Ib  n^oMBary  b^ote  lOa&ufaxitining  is  to  gently  tap . 
the  fur  upon  a  leather  cushion  stuflted  with  horsehair  with  smooth 
canes  of  a  fle^bOity  suited  to  the  strength  of  the  fur.  After 
dressing  most  skins  alter  in  shape  and  decrease  in  size. 

With  regard  to  the'  merits  of  European  dressing,  it  may  be 
fairly  taken  that  En^ish,  German  and  French  dressers  have 
^ledaHties  of  excellence.  In  England,  for  instance,  the  dressing 
of  sables,  martens,  toxtt,  otters,  seals,  bears,  lions,  tigers  and ' 
leo^ds  is  first  Tate;  while  with  skunk,  mink,  musquash, 
duncMllas,  beavers,  lambs  and  squirrels,  the  Germans  show 
better  results,  particularly  in  the  last.  The  pelt  after  the  German 
dressing  is  dry,  soft  and  white,  which  is  due  to  a  finishing  process 
where  meal  is  used,  thus  they  compare  favourably  with  the 
moister  and  consequently  heavier  English  finish.  In  Fiance  they 
do  well  with  cheaper  skins,  such  as  musquash,  rabbit  and  hare, 
which  they  dye  in  addition  to  dressing.  Russian  dressing  is 
seldom  rdiable;  not  only  is  there  an  unpleasant  odour,  but  in 
damp  weather  the  pelts  often  become  clammy,  which  is  due  to 
the  saline  matter  in  the  dressing  mixture.  Chinese  dressing  is 
white  and  supple,  but  contains  much  powder,  which  is  disagree- 
able and  difficult  to  get  rid  of,  and  in  many  instances  the  skin 
is  rendered  so  thin  that  the  roots  of  the  fur  are  weakened,  which 
means  that  it'  is  liable  to  shed  itself  freely,  when  subject  to 
ordinary  friction  in  handling  or  wearing.  American  and  Canadian 
dressing  is  gradually  improving,  but  hitherto  their  results  have 
been  inferior  to  the  older  European  methods. 

In  the  case  of  seal  and  beaver  skins  the  process  is  a  much  more 
difficult  one,  as  the  water  or  hard  top  hairs  have  to  be  removed 
by  hand  after  the  pelt  has  been  carefully  rendered  moist  and 
warm.  With  seal  skins  the  process  is  longer  than  with  any  other 
fur  preparadon  and  the  series  of  processes  engage  many 
specialists,  each  man  being  constantly  kept  upon  one  section  of 
the  wodc.  The  skins  arrive  simply  sfUted.  After  being  purchased 
at  the  auction  sales  they  are  washed,  then  stretched  upon  a 
hoop,  when  all  blubber  and  unnecessary  fiesh  is  removed,  and 
the  pelt  is  reduced  to  an  equal  thickness,  but  not  so  thin  as  it  is 
finally  rendered.  Subsequently  the  bard  top  hairs  are  taken  out 
as  in  the  case  of  otters  and  beavers  and  the  vrtiole  thoroughly 
cleaned  in  the  revolving  drums.  The  close  underwool,  which  is 
of  a  slightly  wavy  nature  and  mostly  of  a  pale  drab  colour,  is 
then  dyed  by  repeated  applications  of  a  rich  dark  brown  colour, 
one  coat  after  tuiother,  each  bemg  allowed  to  thoroughly  dry 
before  the  next  is  put  on,  till  the  effect  is  almost  a  lustrous  black 
on  the  top.  The  whole  is  again  put  throu^  the  cleaning  process 
and  e^nsnly  reduced  in  thickness  by  revolving  emery  wheels, 
and  eventually  fini^ed  off  in  the  palest  buff  colour. 

The  En^sh  dye  for  seals  is  to-day  undoubtedly  the  best;  its 
constituents  are  more  or  less  of  a  trade  secret,  but  the  principal  in- 
gredients comprise  gall  nuts,  copper  dust,  camphor  and  antimony, 
and  it  would  appear  after  years  of  careful  watching  that  the 
atmosphere  and  particularly  the  water  of  London  are  partly 
responsible  for  good  and  lasting  results.  The  Paris  dyers  do 
excellent  worit  in  this  direction,  but  the  colour  is  not  so  durable, 
probably  owing  to  a  less  pure  water.  In  America  of  late,  strides 
have  been  made  in  seal  dyeing,  but  preference  is  still  given  to 
London  work.  In  Paris,  too,  they  obtain  beautiful  results  in  the 
"  topping  "  or  colouring  Russian  sables  and  the  Germans  are 
particularly  successful  in  dyeing  Persian  lambs  black  and  foxes 
in  all  blue,  grey,  black  and  smoke  colours  and  in  the  insertion  of 
white  hairs  in  imitation  of  the  real  silver  fox.  Small  quantities 
of  good  beaver  are  dyed  in  Russia  occasionally,. and  white  hairs 
piit  in  so  well  that  an  efiect  similar  to  sea  otter  is  obtained. 

The  process  of  inserting  white  hairs  is  called  in  the  trade 
"  pointing,"  and  is  either  done  by  stitching  them  in  with  a  needle 
or  by  adhesive  caoutchouc. 

The  Viennese  are  successful  in  dyeing  marmot  well,  and  their 
cleverness  in  colouring  it  with  a  series  of  stripes  to  represent  the 
natural  markings  of  sable  which  has  been  done  after  the  garments 
have  been  made,  so  as  to  obtain  symmetry  of  lines,  has  secured 
■for  them  a  large  trade  among  the  dealers  of  cheap  fnrs  in  England 
and  the  continent. 

Mannfacturing  Methods  and  Specialities. — ^In  the  olden  times 


the  Skinners'  Company  of  the  city  of  London  was  anaAsodiation 
of  furriers  and  skin  dressers  estabfisled  under  royal  charter 
granted  by  Edward  III.  At  that  period  the  chief  concern  oi 
the  body  was  to  prevent  buyers  from  being  imposed  upoi;!  by 
sellers  who  were  much  given  to  offering  old  furs  as  new;  a  century 
later  the  Skinners'  Conqiany  received  other  charters  empowering 
them  to  inspect  not  only  warehouses  and  open  markets,  but 
workrooms.  In  1667  they  were  given  power  to  scrutinize  the 
preparing  of  rabbit  or  amy  wool  for  the  wool  txade  and  the 
registfation  of  the  then  rtistomary  seven  years'  apprenticeship!. 
To-day  all  these  privileges  and  powers  are  in  abeyance,  and  the 
interest  that  they  took  in  the  fur  trade  has  been  gradually 
transferred  to  the  leather-dressing  craft. 

The  wort  done  by  English  furriers  was  generally  good,  but 
since  about  1865  has  considerably  improved  on  account  of  the 
influx  of  German  workmen,  who  have  long  been  celebrated 
for  excellent  fur  work,  being  in  their  own  country  obliged  to 
satisfy  officially  appointed  experts  and  to  obtain  a  certificate 
of  capacity  before  they  can  be  there  employed.  The  French 
influence  upon  the  trade  has  been,  and  still  is,  primarily  one  ctf 
style  and  rambination  of  colour,  bad  jud^nent  in  which  will  mar 
the  beauty  of  the  most  valuable  furs.  It  is  a  recognised  law 
among  high-class  furriers  that  furs  should  be  simply  arranged, 
that  is,  that  an  article  should  consist  of  one  fur  or  of  two  furs 
of  a  suitable  contrast,  to  which  lace  may  be  in  some  cases  added 
with  advantage.  As  illustrative  of  this,  it  may  be  explained  that 
any  brown  tone  of  fur  such  as  sable,  marten,  mink,  black  marten, 
beaver,  nutria,  &c,,  will  go  well  upon  black  or  very  dark-brown 
furs,  while  those  of  a  white  or  grey  nature,  such  as  ermuie,  white 
lamb,  chinchilla,  blue  fox,  silver  fox,  opossum,  grey  squirrel,  grey 
lamb,  will  set  well  upon  seal  or  black  furs,  as  Per^n  kmb, 
broadtail,  astrachan,  caracul  Iamb,  &c.  White  is  also  permissible 
upon  some  light  browns  and  greys,  but  brown  motley  colours 
and  greys  should  never  be  in  contrast.  One  nentraliaes  the  other 
and  the  effect  is  bad.  The  qualities,  too  have  to  be  con^dered — 
the  fulness  of  one,  the  flatness  of  the  other,  or  the  coarseness  or 
fineness  of  the  furs.  The  introduction  of  a  third  fur  in  the  same 
garment  or  indiscriminate  selection  of  colours  of  silk  linings, 
braids,  buttons,  &c.,  often  spoils  an  otherwise  good  article. 

With  regard  to  the  natural  colours  of  furs,  the  browns  that 
command  the  highest  prices  are  those  that  are  of  a  bluish  rather 
than  a  reddish  tendency.  With  greys  it  is  those  that  are  blut^, 
not  jrellow,  and  with  white  those  that  are  purest,  and  with  black 
the  most  dense,  that  are  most  esteemed  and  that  are  the  rarest. 

Perhaps  for  ingenuity  and  the  latest  methods  of  manipulating 
skins  in  the  manufacturing  of  furs  the  Americans  lead  the  way, 
but  as  fur  cutters  are  more  or  less  of  a  roving  and  cosmopoHcan 
character  the  larger  fur  businesses  in  London,  Berlin,  Vienna^ 
St  Petersburg,  Paris  and  New  York  are  guided  by  the  same 
thorough  and  comparatively  advanced  principles. 

During  the  period  just  mentioned  the  tailors'  methods  of 
scientific  pattern  cutting  have  been  adopted  by  the  leading 
furriers  in  place  of  the  old  chance  methods  o^  lur  cutters,  so  that 
to-day  a  fur  garment  may  be  as  accurately  and  gracduUy  fitted 
as  plush  or  velvet,  and  with  all  good  houses  a  material  pattern 
is  fitted  and  approved  before  the  skins  are  cut. 

Hirough  the  advent  of  German  and  American  fur  sewing- 
machines  since  about  1890  fur  wodc  has  been  done  better  and 
cheaper.  There  are,  however,  certain  parts  of  a  garment,  such  as 
the  putting  in  of  sleeves  and  placing  on  of  collars,  &c.,  that  can 
only  be  sewn  by  hand.  For  straight  seams  the  madiines  are 
excellent,  making  as  neat  a  seam  as  is  found  in  glove  work,  unless, 
of  course,  the  pelts  are  especially  heavy,  such  as  bears  and  sheep 
rugs. 

A  very  great  feature  of  German  and  Russian  work  is  the  fur 
linings  called  rotondes,  sacques  or  plates,  which  are  made  for 
their  home  use  and  exportation  chiefly  to  Great  Britain,  America 
and  France. 

In  Weissenfels,  near  Ldpzig,  the  dressing  of  Russian  grey 
squirrel  and  the  making  it  into  linings  is  a  {pgantic  industry,  ai^ 
is  the  principal  sui^rt  of  the  place.  After  the  dres^mg  process 
the  backs  of  the  squirrds  are  made  up  separately  from  the  under 
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and  thinner  white  and  grey  parts,  the  first  being  known  as  squirrel- 
back  and  the  other  as  squirrel-lock  linings.  A  few  linings  are 
made  from  entire  skins  and  others  are  made  from  the  quite  white 
pieces,  which  in  some  instances  are  spotted  with  the  black  ear 
tips  of  the  animals  to  resemble  ermine.  The  smaller  and  uneven 
pieces  of  heads  and  legs  axe  made  tip  into  linings,  so  there  is 
absolutely  no  waste.  Similar  vorit  is  done  in  Rusaa  on  almost 
as  extensive  a  scale,  but  neither  tfte  dressing  nor  the  work  is 
so  good  as  the  German. 

The  majority  of  heads,  gills  or  throats,  sides  or  flanks,  paws 
and  pieces  of  skins  cut  up  in  the  fur  workshops  of  Great  Britain, 
America  and  France,  weighing  many  tons,  are  chiefly  exported 
to  Leipzig,  and  made  up  in  neighbouring  countries  and  Greece, 
where  labour  can  be  obtained  at  an  alarmingly  low  rate.  Al- 
though the  sewing,. which  is  necessarily  done  by  hand,  the  sections 
being  of  so  unequal  and  tortuous  a  character,  is  rather  rouighly 
executed,  the  matching  of  colours  and  qualities  is  excellent. 
The  enormous  quantities  of  pieces  admit  of  good  selection  and 
where  odd  colours  prevail  in  a  lining  it  is  dyed.  Many  squirrel- 
lock  linings  are  dyed  blue  and  brown  and  used  for  the  outside 
ci  cheap  garments.  They  are  of  little  weight,  warn  andeffective, 
but  not  of  great  durability. 

The  principal  linings  are  as  follows:  Sable  ^des,  sable  heads 
and  paws,  sable  gills,  mink  sides,  heads  and  gills,  marten  ^des, 
heads  and  gills,  Persian  lamb  pieces  and  paws,  caracul  lamb 
pieces  or  paws,  musquash  sides  and  heads,  nutria  sides,  genet 
pieces,  raca>on  sides  or  flanks,  fox  sides,  kolinski  whole  skins,  and 
small  rodents  as  kaluga  and  hamster.  The  white  stripes  cut  out 
of  skunks  arc  made  into  rugs. 

Another  great  source  of  inexpensive  furs  is  CHiina,  and  for 
inany  yean  past  enormous  quantities  of  dressed  furs,  many  of 
which  are  made  up  in  the  form  of  linings  and  Chiiuse  loose- 
shaped  ganoents,  have  been  imported  iy  En^and,  Gmnany 
and  France  for  the  lower  class  of  business;  the  garments  are  only 
regard^  as  ao  much  fut  and  are  reworked.  With,  however,  the 
exrap^n  of  the  htst  white  Tibet  lambs,  the  majority  of  Chinese 
furs  can  only  be  regarded  as  inferior  materiaL  While  the  work 
is  often  cleverly  done  as'  to  matching  and  manipulation  of  the 
pelt  which  is  very  soft,  there  are  great  objections  in  the  odour 
and  the  brittleness  or  weakness  of  the  fur.  One  of  the  most 
remarkable  results  of  the  European'  intervention  in  the  Boxer 
rising  in  <%ina  (1900)  was  the  absurd  price  paM  for  so-called 
*'  loot "  of  furs,  particularly  in  mandarins'  coats  of  dyed  and 
natural  fox  skins  and  pieces,  and  natural  ermine,  poor  in  quality 
and,  yellowish  in  colour;  from  three  to  ten  times  their  value 
was  paid  for  them  when  at  the  same  time  huge  panxls  of  similar 
quality  were  wardkoustd  in  the  London  docks,  because  purchasers 
could  not  be  found  for  them. 

With  regard  to  Japanese  furs,  there  is  little  to  commend  them. 
The  best  are  a  species  of  raccoon  usually  sold  as  fox,  and,  being 
of  close  long  quality  of  ftu*,  they  arc  serviceable  for  boas,  collars, 
muffs  and  carriage  aprons.  The  sables,  martens,  minks  and 
otters  are  poor  in  quality,  and  all  of  a  very  yellow  colour  and 
they  are  generally  dyed  for  the  cheap  trade.  A  small  number 
of  very  pretty  guanaco  &nd  vicuna  carriage  rugs  are  imported 
iilto  Europe,  and  many  come  through  travellers  and  private 
sources,  but  generally  they  are  so  badly  dressed  that  they  are 
quite  brittle  upon  the  leather  side.  Similar  rmaiks  are  ap- 
plicable to  opossum  rugs  made  in  Australia.  From  South 
Africa  a  quantity  of  jackal,  hyena,  fox,  leopard  and  sheep 
karosses,  i.e.  a  peculiarly  shaped  rug  or  covering  used  by  native 
chiefs,  is  privately  brought  over.  The  skins  are  invariably  tanned 
and  beautifully  sewn,  the  furs  are  generally  flat  in  quality  and 
not  very  strong  in  the  hair,  and  are  retained  more  as  curiosities 
than  for  use  as  a  warm  covering. 

Hatters'  Furs  and  Cloths  and  Shauds, — The  hat  trade  is  largely 
interested  in  the  fur  piece  trade,  the  best  felt  hats  being  made 
from  beaver  and  musquash  wool  and  the  cheaper  sorts  from  nutria, 
hare  and  rabbit  wools.  For  weaving,  the  most  valuable  pieces 
are  mohair  taken  from  the  angora  and  vicuna.  They  are  limited 
in  quantity  and  costly,  and  the  trade  depends  upon  various 
sorts  of  other  she^  and  goat  wools  for  the  bulk  of  its  productions. 


Frauds  and  Imitations. — ^The  opportunities  for  cheating  in 
the  fur  trade  are  very  considerable,  and  most  serious'  frauds 
have  been  perpetrated  in  the  seDittg  of  sables  that  have  been 
coloured  or  "  t<qpped  that  is,  just  the  tips  of  the  hairs  stained 
dark  to  represent  more  expensive  skins.  It  is  only  by  years  <tf 
experience  that  some  <A.  these  cdOurings  can  be  detected.  Where 
the  skins  are  heavily  dyed  it  is  comparatively  easy  to  see  the 
difference  between  a  natural  and  a  dyed  colour,  as  the  nnderwool 
and  top  hair  become  almost  alike  imd  the  leather  is  also  dark, 
whereas  in  natmrd  skins  the  base  of  the  nnderwool  is  much 
paler  than  the  top,  or  of  a  different  colour,  and  the  leather  is 
white  unless  finished  in  a  pale  reddish  tone  as  is  sometimes 
the  case  when  mahogany  sawdust  is  used  in  the  final  cleaning. 
As  has  been  explained,  sable  is  a  term  applied  for  centuries  past 
to  the  darker  sorts  of  the  Russian  Siberian  martens,  and  for  years 
past  the  same  term  has  been  bestowed  by  the  retail  trade  upon 
the  American  and  Canadian  martens.  The  baum  and  stone 
martens  caught  in  France,  the  north  of  Turkey  and  Norway 
are  of  the  same  family,  but  coarser  in  nnderwool  and  the  top 
hair  is  less  in  quantity  and  not  so  silky.  Hie  kohnski,  or  as  it 
is  sometimes  styled  Tatar  saUe,  is  the  animal,  the  tail  of  which 
supplies  hair  for  artists'  brushes.  This  is  also  of  the  marten 
species  and  has  been  frequently  offered,  when  dyed  dark,  as  have 
baum  and  stone  martens,  as  Russian  sables.  Hares,  too«  arc 
dyed  a  sable  colour  and  advertised  as  sable.  The  fur,  apart 
from  a  clumsy  appearance,  is  so  brittle,  however,  as  to  be  of 
scarcely  any  service  whatever. 

Among  the  principal  imitations  of  other  furs  is  musquash, 
out  of  which  the  top  hair  has  been  pulled  and  the  undergrowth 
of  wool  cliiq>ed  and  dyed  exactly  the  same  c(4our  as  is  used  for 
seal,  which  is  then  offered  as  seal  or  red  river  seal.  Its  durability, 
however,  'is  far  less  than  that  of  seal,  llabbit  is  prepared  ami 
dyed  and  frequently  ofiteied  as  "  electric  seabkin."  Nutria  also 
is  prepared  to  represent  sealskin,  and  in  its  natural  odour,  after 
the  long  hairs  are  plucked  out,  it  is  sold  as  otter  or  beaver.~  The 
wool  is,  however,  poor  ct^paied  to  the  otter  and  beaver,  and  the 
pelt  thin  and  in  no  way  cpmparable  to  them  in  strength-  White 
hares  are  frequently  sold  as  white  fox,  but  the  fur  is  waak,  brittle^ 
and  exceedingly  poor  compared  to  fox  and  possesses  no  thick  j 
nnderwool.  Foxes,  too,  and  badger  are  dyed  a  broT^^b  black, 
and  white  hairs  inserted  to  imitate  silver  fox,  but  the  white  hairs 
'  are  too  coarse  and  the  odour  too  dose  to  tuislead  any  one  who 
knows  the  real  article.  But'if  sold  upon  its  own  inerits,  pcnnted' 
fox  is  a  durable  fur. 

Garments  made  of  sealskin  ineces  and  Feruan  Iamb  pieces 
are  frequently  sdd  as  if  they  were  made  of  solid  dkins,  the  term 
"  pieces  "  bdng  umply  suppressed. '  The  London  Chamber  of 
Commerce  have  iseued  to  the  British  trade  a  noUce  th^l;  aay' 
mislea4ing  term  in  advertising  and  all  attcampta  at  dec^tion  are 
illegal,  and  offenders  are  UaUc  under  the  Mercteadise  Mariu 
Act  1887. 

The  most  usual  mianamiqg  of  flkaju^Eaotured  furs  ts.aB  foUow^--  \ 
Musquash,  piHled  and  dyed    . '  Sold  as  seal. 
Nutna,  pulled  and  dyed         .  Sold  as  seal. 
Nutria,  pulled  and  natural     .  Sold  as  beaver. 
Rabbit,  sheared  and  dved      .  Sold  as  sral  or  electric  seat. 
Otter,  pulled  and  dyed.         .  Sold  as  seal.  j 

Marmot,  dved'  Sold  as  mink  or  sable. 

Fitch,  dyed  ......  Sold  as  sable. 

Rabbit,  dyed  Sold  as  sable  or  French  sable. 

Hare,  dyra   .     .     .     1     .     .  Sold  as  sable,  or  fox.  or  lynx. 
Musqueiah,  dyed     ....  Sold  as  mink  or  sable. 

Wallaby,  dyeid  Sold  as  skunk. 

White  Rabbit  Sokl  as  ermine. 

White  Rabbit,  dyed     „    .    .  Sold  as  chinchilla. 
White  Hare,  dyed  or  natural  .  Sold   as  fox,   foxallne,  and 

other  umilaj-  namea 

Goat,  dyed  Sold  as  bear,  leopard,  &c. 

Dyed  manufactured  articles  of 

all  kinds  Sold  as  "  natund." 

White  hairs  inserted  in  foxes 

and  sables  Sold  as  real  <»■  natural  furs. 

Kids  Sou  as  lanUi  or  braadtaila 

American  sable  Scdd  as  real  Russian  sable. 

Mink  Sold  as  sable. 

The  PrsitnatioH  Fws, — For  many  yeaiwaw  sealskins 
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have  been  preserved  in  cold  storage,  but  it  is  only  within  a 
recent  period,  owing  to  the  difficulty  there  was  in  obtaining 
the  jtecessexy  perfectly  dry  atmosphere,  that  dressed  and  made- 
up  f ursJiave  been  pieswved  by  freezing.  Furs  kept  in  such  a  con- 
dition are  not  only  immune  from  the  ravages  of  the  larvae  of 
moth,  but  all  the  natural  oils  in  the  pelt  and  fur  are  conserved, 
so  that  its  colour  and  life  are  prolonged,  and  the  natural  deteriora- 
tion is  arrested.  Sunlight  has  a  tendency  to  bleach  ftus  and  to 
encourage  the  development  of  moth  eggs,  therefore  continued 
exposure  is  to  be  avoided.  When  furs  are  wetted  by  rain  they 
should  be  well  shaken  and  allowed  to  dry  in  a  current  of  air 
without  exposure  to  sun  or  open  fire. 

Where  a  freezing  store  for  furs  is  not  accessible,  furs  should  be 
well  shaken  and  idterwards  packed  in  linen  and  kq)t  in  a  per- 
fectly coot  dry  place,  and  examined  in  the  summer  at  periods  of 
not  less  than  five  weeks.  Naphthalene  and  the  usual  malodorous 
powders  are  not  only  very  disagreeable,  but  quite  useless.  Any 
chemical  that  is  strong  enough  to  destroy  the  life  in  a  moth  egg 
would  also  be  sufficiently  potent  to  injure  the  fur  itself.  In 
England  moth  life  is  practically  continuous  all  the  year  round, 
that  is,  as  regards  those  moths  that  attack  furs,  though  the 
destructive  element  exists  to  a  far  greater  extent  during  spring 
and  summer. 

Compar(Uioe  DurahUily  of  Various  Furs  and  Weigk*  Unlinsd 

Skins  per  Square  Foot, 
The  foUowi^  estimates  of  durability  refer  to  the  use  of  fur  when 
made  up  "  hair  outside  "  in  garments  or  stoles,  not  as  a  lining. 
The  durability  of  fur  used  as  linings,  which  is  affected  by  other 
conditions,  is  set  forth  separately.  Otter,  with  its  water  hairs 
removed,  the  strongest  of  furs  for  external  use,  is,  in  this  table,  taken 
as  the  Btaodaid  at  lOO  and  other  furs  marked  aooordiagly: — 
The  Predout  Furs. 


Points  of 
Durability. 

1  Weight 
in  OS.  per 
sq.  ft. 

Sable  

60 

2i 

Seal  

75 

3 

Fox.  Silver  or  Black     .    .  . 

40 

3 

„  White  

20 

3 

25 

11 

IS 

13 

Sea-otter  (for  stoles  at  collars)     .  . 

100 

4i 

T%e  IMS  VdnuMe  Furs. 


Sable  "  topped,"     top  hairs  coloured 
„   tinted,  1.0.  fur  all  coloured 
Baum  Marten,  natural  

„      „  tinted  

Stone  Marten  

Nutria  

Musquash,  natural  

-  waterfaairsremovedtAeared 
and  seal  finished .    .  . 

Skunk   

Mink  

Lynx,  natural  ....... 

„     tinted  black  

Marmot,  tinted  

Fox,  tinted  black  

blue  

Opossum   

Otter  (with  water  hairs)  .... 

„  (water  hairs  removed)  .  .  . 
B^ver  (water  hairs  cut  level  with  fur) 

„       (water  hain  removed) .  . 

Moleddn.  

Persian  X^amb  

Grey  

Broadtail  

Caracul  Kid  

„  Lamb  

Squirrel  

Hare  

Rabbit  .  


Points  of 
Durability. 


55 

I? 

45 
40 

27 
37 

33 
70 
70 
as 

30 
10 

25 
20 

37 

100 

95 

f> 

7 
65 

30 

15 
10 

15 
25 
5 
5 


Weight 
in  oz.per 
sq.  ft. 


2 
2 
3 
3 
2 
3 
3 


3j 
31 

3] 
2! 

3I 

3 

3 

3 

3 

4 

3H 
4 
3 
I 

3 
3 
2 

3 
3 
I 
I 
a 


» Stout,  old-fashioned  boxcloth  is  almost  the  only  cloth  that 
(after  a  soft,  heavy  lining  has  been  added  to  it)  afforas  even  two- 


Quatttities  of  Fur  needed,  in  ^jtMire  Feek 

The  "  Paris  Model "  figure  is  the  basts  of  these  estimates  for. 
ladies'  garments,  the  standard  measurements  being  he^t  5  ft.' 
6  in.,  waist  23  in.,  bust  38  in. 

Sq.  Ft. 
approximate). 
Straight  stole  \  length  Gust  below  the  waist  line)  2' 
Straight  stole  |  leneth  (just  bdow  the  knee)  3 
Stole,  broad  enouga  at  the  neck  to  cover  the  top  of 

arm  {  length  5 

The  same,  full  lei^th  (to  hem  <d  ddrt) ....  6 

Eton  jacket,  without  ooUar  13 

Plain  cape,  15  in.  loi%  6| 

Deep  cape,  30  in.  long  13 

Full  cape  with  broad  stole  front,  {  length  .15 

Inverness  cape  (to  knee)  25 

Double-breasted,  straight,  aemi>fitting  coat,  covering 

hips  16 

Double-breasted  sacque  jacket,  36  in.  long,  full  sleeves  20 

Same,  30  in.  long  ig 

Same,  22  in.  long  13 

Long,  full,  shawl  cape  with  points  at  back  and  hont, 

well  below  knee.  is 

Shorter  shawl  cape  16 

Motoring  or  driving  coat,  }  lei^fth  33 

Motorii^  or  driving  coat,  full  length    .  .  .37 

Weight  and  Durability  of  Furs  for  Men's  Coat  Linings. 

Otter  with  the  water  hairs  removed,  the  stroi^est  fur  suited  for 
linings,  is  here  taken  as  the  standard. 


Otter  (the  water  hairs  removed) 

Beaver       „  „ 

Mink  

Sealskin  

Raccoon   

Per»an  lamb  or  astrachan  . 

Sable  

Musquash  

Nutria  

Grey  Opossum  

Waftaby  

Squirrel  

Hamster  

Rabbit  


Points  of 
Durability. 

Weight 
in  oz.  per 

100 

90 

l\\ 

90 

31 

75 

3 

75 

4 

■■ 

70 

3 

65 

3 

55 

3 

40 

3 

40 

3 

30 

3' 

30 

I 

15 

I 

10 

3: 

DurabHUy  and  WeiiJft  o/Linii^sfor  Ladies'  Coats  or  Wra^. 

'  ^Ue  gills,  the  atrongeit  fur  mited  for  Uuflea*  fimiqa,  Is  taken  as 

the  standard. 


Sable  giUs  . 
Sable  .  .  . 
Sable  paws  . 
Ermine  .  . 
Squirrel  back 
Squirrel  heads 
Squirrel  lock  . 
Hamster  . 
Rabbit    .  .  . 


Points  of 
Durability. 


100 

64 
57 

31 

10 
7 


Weight 
in  oz.  per 
sq.  ft. 


Durability  and  WeigfU  of  Motoring  Furs  made  up  with  Fur  outside. 

Otter  with  the  water  hairs,  the  strongest  fur  suited  for  motoring 
garments,  is  taken  as  the  standard. 


Otter  fwith  water  hairs)     .     .     .  . 

Sealskin,  marble  

"  Hair  Sealskin  "  (tinted)  with  water 
hairs  (a  special  variety  of  seal)  . 

Raccoon  

Russian  Pony  


Points  of 
Durability. 


100 

4 

80 

3 

75 

3 

65 

4 

35 

2 

Weight 
in  oz.  per 

sq.  n. 


thirds  as  much  protection  against  cold  as  does  fur.  It  w^^ 
4-273  oz.  per  sq.  ft.  more  than  the  heaviest  of  coat-furs,  and  is  so 
rieid  as  to  be  uncomfortable,  while  the-subtileness  of  fur  makes  It 
"kind  "  to  the  body. 
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DnrabSUy  ofii  cf  fmrtjor  Kvp  and  foot-sacks. 


Tiitra  nilttv 

,  Weight 
in  oz.  per 
sq.  ft. 

lOO 

6 

Bear  (black  or  brown  natural)  . 

94 

7 

Bear  (tinted  black)  

«8 

n 

88 

77 

61 

Wolf  

50 

!t 

37 

Australian  Bear  

i6 

6 

II 

4i 

Wotveriiie,  dw  itiongert  fur  suited  for  n«8  and  (oot-aaclo,  is 
taken  as  the  standard. 

For  a  ruff  about  ao  to  35  aq.  ft.  of  f or  are  needed,  for  a  foot-sack 
I4i.  .  (W.S.P.) 

FUUZUIBS  (/fir^-aji'— ^onZu),  orgaidc  oompounds  ob- 
tained by  heating  the  i^yozimes  (dicnimes  of  ortho-dilcetones) 
with  alkalis  or  ammonia.  Dimethylfurazane  is  prepared  by 
heating  dimethylglyoxime  with  excess  of  ammonia  for  six  hours 
at  165*  C.  (L.  Wolff,  Ber.,  1895,  28,  p.  70).  It  is  a  liquid  (at 
ordinary  temperature)  which  boils  at  156"  C.  (744  mm.). 
Potassium  permanganate  oxidizes  it  first  to  methylfurazane- 
car boxy  lie  add  and  then  to  f  urazanedicarboxylic  add.  Metbyl- 
ethylfurazane  and  diphenylfurazane  ate  also  known.  By 
warming  ozyfurazane  acetic  add  with  excess  of  potassium  per- 
manganate to  100"  C.  ozyfurazanecarbozylic  add  is  obtained 
(A.  Hantacb  and  J.  Uibahn,  B«r.,  1895,  38,  p.  764).  It  ctys- 
talUies  In  prisms,  niiidi  mdt  at  175"  C.  FumanecarixHQrlic 
add  is  prepared  by  the  action  of  a  laige  en»9S  of  potassium 
permanganate  on  a  hot  solution  of  furazaaepropionic  add. 
It  melts  at  107^  C,  and  dissolves  in  caustic  soda,  with  a  deep 
yellow  colour  and  formation  of  nitrosocyanacetic  acid  (L.  Wolff 
and  P.  F.  Ganz,  Ber.,  1891,  24,  p.  1167).  Furoxane  is  an  oxide 
of  furazane,  considered  by  H.  Wieland  to  be  identical  with 
^yoxime  peroxide;  Kekul£'s  dibromnitroacetomtrile  is  dibrom- 
fuinxane. 

The  formulae  of  the  compounds  above  mentioned  are: 

HC:N^      CH.-C:N-s.rt  HC:Nv^ 

HC :  N            CHrC: :  N  HOaCC :  N  ^ 

Funuune.          Dimethyl-  Funuane- 

futBzane.  carbozylic  add. 

F0RffnftRE»  ANTOINS  (1619-1688),  French  scholar  and 
miscclllaneDUB  writer,  was  bom  in  Paris  on  the  »8th  of  December 
1619.  He  first  studied  law,  and  practised  for  a  time  as  an 
advocate,  but  eventually  took  orders  and  after  various  prefer- 
ments becanu  abb£  of  Chalivoy  in  the  diooese  of  Bouiges  in 
1663.  In  his  l^ure  mtnnenta  he  devoted  himadf  to  letters,  and 
in  virtue  of  his  aatireft— JVowette  AUSgorique,  ou  kistoire  des 
iemiers  IrovMa  arrives  au  royaume  ffiloguence  (1658) ;  Voyage  d« 
Meronre  (i653)~he  was  admitted  a  member  of  the  French 
Academy  in  1663.  That  learned  body  had  long  promised  a 
complete  dictionary  of  the  French  tongue;  and  when  they 
beard  that  Fureti^  was  on  the  point  of  issuing  a  work  of  a 
similar  nature,  they  interfered,  alleging  that  he  had  purloined 
from  their  stores,  and  that  they  possessed  the  exdusive  privilege 
of  publishing  such  a  book.  After  much  bitter  recrimination 
on  both  sides  the  offender  was  expelled  in  1685;  but  for  this 
act  of  injiutice  he  took  a  severe  revenge  in  his  satire.  Couches 
4c  VfuadSmit  (Amsterdam,  1687).  His  DicUon$iake  mtiversel 
ma  posthumoioly  puUished  in  1690  (Rotterdam,  2  vols.). 
It  was  afterwards  revised  and  improved  by  the  Pnrtestant 
jurist,  Henri  Basnage  de  Beauval  (1656-1710),  who  published  his 
edition  (3  vols.)  in  1701;  and  it  was  only  superseded  by  the 
compilation  known  as  the  Dictiormaire  de  Trfivoux  (Pans,  3  vols., 
1704;  7th  ed,,  8  vols.,  1771),  which  was  in  fact  little  more  than  a 
reimpression  of  Basnage's  edition.  Furetiere  is  perhaps  even 
better  known  as  the  author  of  Le  Roman  bourgeois  (1666).  It 
cast  ridicule  on  the  fashionable  romances  of  Mile  de  Scud^ry 
and  of  lA  Calprendde,  and  is  of  interest  as  descriptive  of  the 


HC-CH^O 
Furoxane. 


everyday  life  of  his  times.  Hiete  ia  no  ^ment  of  burlesque, 
as  in  Scarron's  Roman  tomique,  but  the  author  contents  himself 
with  strinpng  together  a  number  of  episodes  and  portraits, 
obviously  drawn  from  life,  without  much  attempt  at  sequence. 
The  book  was  edited  in  1854  by  Edward  Founuer  and  Chazies 
Asselineau  and  by  F.  J[annet. 

The  Pureteriana,  which  appeared  in  Paris  oght  years  ^tcr 
Fureti&^'s  death,  which  took  place  on  the  14th  oT  May  1688,  is  a 
collection  <^  but  Uttle  value. 

FURFOra,  a  village  some  10  m.  from  Dinant  In  the  Ardennes, 

Belgium.  Three  caves  containing  prehistoric  remains  were  here 
excavated  in  1872.  Of  these  the  Trou  de  Frontal  is  the  most 
famom.  In  it  were  found  human  skeletons  with  brachycephalic 
skulls,  associated  with  animal  bones,  those  of  the  reindeer  being 
particularly  plentifuL  Among  the  skeletons  was  discovered 
an  oval  vase  of  pottery.  The  Furfooz  type  of  mankind  is  believed 
to  date  from  the  dose  of  the  Quatemazy  age.  G.  de  Mortillet 
dates  the  type  in  the  Robenhausen  epoch  of  the  Nedithic 
period.  ICs  theory  is  that  the  bones  are  those  of  men  of  that 
period  buried  in  what  had  been  a  cave-dwdling  of  the  Maddenian 
epoch.  

F0RFURA]IB»  or  Fduive,  CiHtO,  a  coUmdess  liquid  boiling 
at  32^  C,  found  in  the  distillation  products  of  pine  wood.  It 
was  first  synthetically  prepared  by  H.  Limpricht  {Ann.,  1873, 
16s,  p.  a8i)  by  distilling  barium  mucate  with  soda  lime,  pyro- 
mudc  add  C4H|0-C0iH  being  formed,  which,  on  further  loss 
of  carbon  dioxide,  yidded  furfurane.  A.  Henniger  (Ann.  ckim. 
pkys.,  1886  [3],  7,  p.  33o),  by  distilling  erthyrite  with  formic 
add,  obtained  a  dihydrofuriurane 

C«H.COH)4+2H,CO,-C4H,0+CO-|-COk+4H^. 
which,  on  treatment  with  phosphorus  pentachloride,  yidded 
furfurane.  Furfurane  is  insoluble  in  water  and  possesses  a 
characteristic  smelL  It  does  not  react  with  sodium  or  with 
pbenylhydrazine,  but  yidds  dye-stuffs  with  isatin  and  phenan- 
threnequinone.  It  reacts  violently  with  hydrochloric  add, 
produdng  a  brown  amorphous  substance.  Methyl  and  phenyl 
derivatives  have  been  prepared  by  C.  Paal  (Ber.,  1884,  17,  p. 
915).  Paal  prepared  acetonyt  acetophenone  by  omdeiising 
sodium  acetoacetate  with  phenacylbromide,  and  this  substance 
on  dehydration  yidds  oa -phenylmethylfurfurane,  the  acetonyl 
acetophenone  probably  reacting  in  the  tautomeric  "  enolic  "  form, 
CHrCO-CHNa-COOR+CA'COCHiBr-i 

CHiCOCHCCHjCOCmO'COOR. 
This  ester  readily  hydrolyses,  and  the  acid  formed  yidds  acetonyl 
acetophenone  (by  loss  of  carbon  dioxide),  which  then  on  de- 
hydration yidds  tlu  furfnsane  derivative^  thus 

ch,.c<^h~hS>c-c.h,-h,o+ch,.c<^1^^2!>c-c,h,. 

L.  Kttorr  (^er.,  1889,  33,  p.  158)  obtained  diacetosuodnic  ester 
by  oHidensing  sodium  acetoacetate  with  iodine,  and  by  de- 
hydrating the  ester  ha  prcfiaxed  oa'-dimethylfutfaiBne 
dicarboxylic  add  (carbopyrotritaric  add),  which  on  d&Mfllation 
yidds  aa'-dimethylfurfurane  as  a  liqmd  boiling  at  94"  C.  Paal 
also  obtained  this  compound  by  using  monochloracetone  in  the 
place  of  phenac}dl»omide.  By  the  distillation  of  mucic  add 
or  isosacdiaric  add,  furfurane-iMarbcaylic  add  (pyromudc 
add),  C^HiO-COtH,  is  obtained;  it  aystalUses  in  needles  or 
leaflets,  and  mdtsat  134^  C. 

Pwfurol  (furol),  CiHsO'CHO,  is  the  aldehyde  of  pyromudc 
add,  and  is  formed  on  distilling  bran,  sugar,  wood  and  most 
carbohydrates  with  dilute  sulphuric  add,  or  by  distilling 
the  pentoses  with  hydrochloric  add.  It  is  a  colourless  liquid 
vri^di  boils,  at  162"  C,  aad  is  moderately  soluhte  in  watw; 
it  turns  brown  on  oposure  to  air  and  has  a  characteristic 
aromatic  smdL  It  shows  all  the  usual  properties  of  an  aldehyde, 
forming  a  bisulphite  compound,  an  oxime  and  a  hydrazone; 
whilst  it  can  be  reduced  to  the  corresponding  furfuryl  alcohol  by 
means  of  sodium  amalgam,  and  oxidized  to  pyromudc  add  by 
means  of  silver  oxide.  It  also  shows  all  the  condensation  re- 
actions of  benzaldehyde  (q.v.);  condensing  with  aldehydes 
and  ketones  in  the  presence  of  caustic  soda  to  form  more 
complex  alddiydes  anid  ketmes  with  unsaturated  side  chains. 
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such  as  furfuracrolein,  C4HjO-CH:CH-CHO,  and  furiuracetone, 
C4HiO-CH:CH-CO  CH,.  With  alcoholic  potassium  cyanide 
it  changes  to  furoin,  C|H|0-CHOH  CO  C*H,0,  which  can  be 
oxidized  to  furil,  CiHiO  CO  CO  CiHjO,  whilst  alcoholic  potash 
converts  it  into  furfuryl  alcohol.  With  fatty  adds  and  acid 
anhydrides  it  gives  the  "  Perkin  "  reaction  (see  Cinnauzc  Acid). 
Furfurol  is  shown  to  have  its  aldehydic  group  in  the  a  position, 
by  conversion  into  furfurpzopionic  add,  CiHiO*CHi*CH)-COiH, 
which  on  oxidation  by  bromine  water  and  subsequent  reduction 
of  the  oxidized  product  is  converted  into  »-pimelic  add, 
HOiCCCHOtCOiH.  Furfurol  in  minute  quantities  can  be 
detected  by  the  red  colour  it  forms  with  a  solution  of  aniline 
acetate. 

Furfurane- aa'- dicarboxylic  acid  or  dehydromucic  acid, 
C<HiO(COjH)i,  is  formed  when  mucic  acid  is  heated  with  hydro- 
chloric acid  at  lOo"  C.  On  being  heated,  it  loses  carbon  dioxide 
and  gives  pyromucic  acid.  By  digesting  acetoacetic  erter  with 
sodium  succinate  and  acetic  anhydride,  methronic  add,  CiHaOe, 
is  obtained;  for  the  constitution  of  this  acid,  see  L.  I^iorr,  B«r., 
i88q,  22,  p.  152,  and  R.  Fittig,  Ann.,  1889,  250,  p.  166. 

Di-  and  tetrahydrofurfurane  compounds  are  also  known  (see 
A.  Lipp,  Bar.t  1889,  33,  p.  1196;  W.  H.  Perkin,  junr.  Joum.  Chem. 
Soc.,  1890,  57,  p.  944;  and  S;  Ruhemami,  ibid.,  1896, 69,  p.  1383). 

FURIES  (Lat.  Puriae,  also  called  Dirae),  in  Roman  mythology 
ah  adaptation  of  the  Greek  Erinyes  (q.v.),  with  whom  they 
are  generally  identical.  A  special  aspect  of  them  in  Virgil  is 
that  of  agents  employed  by  the  higher  gods  to  stir  up  mischief, 
strife  and  hatred  upon  earth.  Mention  may  here  be  made  of 
an  old  Italian  deity  Furina  (or  Furrina),  whose  worship  fell 
early  into  disuse,  and  who  was  almost  forgotten  in  the  time  of 
Varro.  By  the  mythologists  of  Cicero's  time  the  name  was 
connected  with  the  verb  fitrere  and  the  noun  furia,  which  in  the 
plural  (not  being  used  in  the  singular  in  this  sense)  was  accepted 
as  the  equivalent  of  the  Greek  E^yes.  But  it  is  more  probably 
related  to  furvus,  fttscus,  and  signifies  one  of  the  ^irits  of  dark- 
ness, w^o  watched  over  men's  lives  and  haunted  their  abodes. 
This  goddess  had  her  own  spedal  priest,  a  grove  across  the  "Hber 
where  Gains  Gracchus  was  slain,  and  a  festival  on  the  asth  of 
July.  "Authorities  differ  as  to  the  existence  of  more  than  one 
goddess  called  Furina,  and  their  identity  with  the  Forinae 
mentioned  in  two  inscriptions  found  at  Rome  {C.I.L.  vi. 
42a  and  10,200). 

,  FURLONO  (from  the  0.  Eng.  furiang,  i.e.  "furrow-long"), 
a  measure  of  length,  originally  the  length  of  a  furrow  in  the 
"  common  field "  system.  As  the  field  in  this  system  was 
generally  taken  to  be  a  square,  10  acres  in  extent,  and  as  the 
acre  varied  in  different  districts  and  at  different  times,  the 
"  fu^loQg "  also  varied.  The  side  of  a  square  containing  10 
statute  acres  is  320  yds.  or  40  poles,  which  was  the  usually 
accepted  length  of  the  furlong.  This  is  also  the  length  of  }th  of 
the  statute  mile.  "  Furlong  **  was  as  early  as  the  9th  century 
used  to  translate  the  Latin  stadium,  ith  of  the  Roman  mile. 

FURNACE,  a  contrivance  for  the  production  and  utilization 
of  heat  by  the  combustion  of  fuel.  The  word  is  common  to  all 
the  Romance  tongues,  appearing  in  more  or  less  modified  forms 
erf  the  Latin  fomax.  But  in  all  those  languages  the  word  has  a 
more  extended  meaning  than  in  English,  as  it  covers  every 
variety  of  heating  ai^>atatus;  wlole  here,  in  addition  to  furnaces 
proper,  we  distingu^  other  varieties  as  ovens,  staves  and  kilns. 
The  first  of  these,  in  the  form  Ofen,  is  used  in  German  as  a  general 
term  like  the  French  four',  but  in  Ei^ish  it  has  been  restricted 
to  those  apparatus  in  which  only  a  moderate  temperature, 
usually  below  a  red  heat,  is  produced  in  a  dose  chamber.  Our 
bakers'  ovens,  hot-air  ovens  or  stoves,  annealing  ovens  for  glass 
or  metal,  &c.,  would  all  be  called  fours  in  French  and  Ofen  in 
German,  in  common  with  furnaces  of  all  kinds.  Stove,  an 
equivalent  of  oven,  is  from  the  German  Stube,  i.e.  a  heated  room, 
and  is  commonly  so  understood;  but  is  also  applied  to  open 
fire-places,  which  appears  to  be  somewhat  of  a  departure  from 
the  original  signification. 

Furnaces  are  constructed  according  to  many  different  patterns 
with  vuying  degrees  of  complenty  in  arrangement;  but  all 
Biay  be  conadered  as  combining  three  essential  parts,  namely, 


the  fire-place  in  which  the  fuel  is  consumed,  the  heated  chamber, 
laboratory,  hearth  or  working  bed,  as  it  is  variously  called, 
where  the  heat  is  applied  to  the  spedal  work  for  which  the  furnace 
is  designed,  and  the  apparatus  for  produdng  rapid  combustion 
by  the  supply  of  air  under  presstu%  to  the  fire.  In  the  simplest 
cases  the  functions  of  two  or  more  of  these  parts  may  be  combined 
into  one,  as  in  the  smith's  forge,  where  the  fire-place  and  heating 
chamber  are  united,  the  iron  being  placed  among  the  coals,  only 
the  air  for  burning  being  supplied  under  pressure  from  a  Mowing 
engine  by  a  second  spedal  contrivance,  the  tuyere,  tuironj 
twyer  or  blast-pipe;  but  in  the  more  refined  modem  furnaces, 
where  great  economy  of  fuel  is  an  object,  the  different  functions 
are  distributed  over  separate  and  distinct  apparatus,  the  fuel 
being  converted  into  gas  in  one,  dried  in  another,  and  heated 
in  a  third,  before  arriving  at  the  point  of  combustion  in  the 
working  chamber  of  the  furnace  proper. 

Furnaces  may  be  clasafied  according  as  the  products  of  com- 
bustion are  employed  (i)  only  for  heating  purposes,  or  (2)  both  for 
heating  and  brii^ng  about  some  chemical  ctiai^.  The  furnaces 
employed  for  steam-raising  or  for  heating  buildii^  are  invariably 
of  the  first  type  (see  Boilsr  and  Heating),  while  those  employed 
in  metallui^  are  generally  of  the  second.  The  essential  (USerence 
in  construction  is  th^t  in  the  first  class  the  substances  heated  do 
not  come  into  contact  with  either  the  fuel  or  the  furnace  gases, 
whereas  in  the  second  they  do.  Metallurgical  furnaces  of  the  first 
class  are  teamed  crudble,  muffle  or  retort  furnaces,  and  of  the 
second  shaft  and  reverberatory  furnaces.  The  following  is  a  detailed  ' 
subdivision: — 

(1)  Fuel  and  substance  in  contact. 

(a)  Height  of  furnace  greater  than  diameter  i>  shaft  furnaces. 

(a.)  No  blast  =  kilns, 

((3)  With  blast  =  blast  furnaces. 

(b)  Height  not  much  greater  than  diameterohearth  fuma<^. 

(2)  Substance  heated  by  products  of  combustion ™ reverberatory 
.  furnaces. 

a)  Charge  not  melted  =  roasting  or  caldning  furnaces. 

b)  Charge  melted  =  melting  furnaces. 
{3)  Substance  is  not  directly  heated  by  the  fuel  or  by  the  products 

of  combustion. 

(a)  Heating  chamber  fixed  and  forming  part  of  furnace  «• 

muffle  furnaces. 
(6)  Crucible  furnaces. 

(c)  Retort  furnaces.  . 

Another  classification  may  be  based  upon  the  nature  of  the  beating 
agent,  accordiiu  as  it  is  coal  (or  some  similar  combustible)  cU,  gas 
or  electridty.  In  this  article  the  general  prindples  of  metallurgical 
furnaces  will  be  treated ;  the  subject  of  gas-  and  oil-heated  furi^es 
is  treated  in  the  artide  FusL,  and  of  the  dectric  furnace  in  the 
article  Electrohetallurgv.  For  spedal  furnaces  rdference  should 
be  made  to  the  articles  on  the  industry  concerned,  e.g.  GLASS,  Gas, 
§  Manufadure,  &c  ^  ^ 

Shaft,  Blast  and  Hearth  Furnaces.—ThK  blast  furnace  in  its 
simplest  form  is  among  the  oldest,  if  not  the  oldest,  of  metal' 
lurgical  contrivances.  In  the  old  oopper-smdting  district  of 
Arabia  Petraea,  day  Mast-pipes  dating  back  to  the  earlier 
dynasties  of  uident  Egypt  have  been  found  buried  in  slag  heaps; 
and  in  India  the  native  smiths  and  iron-workers  continue  to  use 
furnaces  of  similar  types.  These,  when  reduced  to  their  most 
simple  expression,  are  mere  basin-shaped  hollows  in  the  ground, 
containing  ignited  charcoal  and  the  substances  to  be  heated, 
th&  fire  being  iirged  by  a  blast  of  air  blown  in  through  one  or 
more  nozzles  from  a  bellows  at  or  near  the  top.  Tliey  are 
essentially  the  same  as  the  smith's  forge.  This  class  of  furnace 
is  usually  known  as  an  open  fire  or  hearth,  and  is  represented  in 
a  more  advanced  stage  of  devdopment  by  the  Catalan^  German 
and  Walloon  forges  formerly  used  in  the  production  of  malleable 
iron. 

Fig.  I  represents  a  Catalan  forge.  The  cavity  in  the  ground  is 
represented  by  a  pit  of  square  or  rectangular  section  Imed  with 
brick  or  stone  of  a  kind  not  rea<fily  acted  on  by  heat,  about  or 
3  ft.  deep,  usually  somewhat  larger  above  than  below,  with  a  tuyere 
or  blast-pipe  of  copper  penetrating  one  of  the  walls  near  the  top, 
with  a  considerable  downward  inclination,  so  that  the  air  meets 
the  fuel  some  way  down.  In  iron-smelting  the  ore  is  laid  in  a  heap 
upon  the  fuel  (charcoal)  filling  up  the  hearth, and  is  gradually  brought 
to  the  metallic  state  by  the  reducing  action  of  the  carbon  monoxide 
formed  at  the  tuyere.  The  metal  sinks  through  the  ignited  fuel, 
forming,  in  the  hearth,  a  spongy  mass  or  bait,  which  is  lifted  out  by 
the  smelters  at  the  end  of  each  operation,  and  carried  to  the  forge 
hammer.   The  earthy  matters  form  a  f  iwble  glass  or  slag  melt,  and 
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Fig.  I. — Elevation  of  Catalan 
Forge. 


collect  St  tlie  loweat  point  of  the  hearth,  whence  tbcy  are  removed 
by  opening  a  hole  pierced  through  the  front  wall  at  the  bottom, 
■iiie  active  portion  of  such  a  furnace  is  essentially  that  above  the 
blast-pipe,  the  function  of  the  lower  part  being  merely  the  collection 
o£  the  reduced  metal ;  the  fire  may  therefore  be  regarded  as  burning 
in  an  uaconiined  space,  with  the  waste  of  a  large  amount  of  its 
heatiug  power.    By  continuing  the  walls  of  the  hearth  above  the 

tuyere,  into  a  shaft  or  stack  either 
of  the  same  or  some  other  section, 
we  obtain  a  furnace  of  increased 
capacity,  but  with  no  greater 
power  of  consuming  fuel,  in  which 
the  material  to  be  treated  can  be 
heated  up  gradually  by  loading  it 
into  the  stack,  alternately  with 
layers  of  fuel,  the  charge  descend- 
ing regularly  to  the  pomt  of  com- 
bustion, and  absorbing  a  pro- 
portion of  the  heat  of  the  flame 
that  went  to  waste  in  the  open 
fire.  This  principle  is  capable  of 
very  wide  extension,  the  blast 
furnace  being  mainly  limited  in 
height  by  the  strength  the  column 
of  materials  or  "  burden  "  has  to 
reust  crushing,  under  the  weight  due  to  the  head  adopted,  and  the 
power  of  the  blowing  engine  to  supply  blast  of  sufficient  density 
to  overcome  the  resistance  of  the  closely  packed  materials  to  the 
free  passage  of  the  spent  gases.  The  consuming  power  of  the 
furnace  or  the  rate  at  which  it  can  bum  the  fuel  supplied  is  measured 
by  the  number  of  tuyeres  and  their  section. 

The  development  of  blast  furnaces  is  practically  the  develop- 
ment of  iron-smelting.  The  profile  has  been  veiy  much  varied 
at  different  times.  The  earliest  examples  were  square  or  rect- 
angular in  horizontal  section,  but  the  general  tendency  of  modem 
practice  is  to  substitute  round  sections,  their  construction  being 
facilitated  by  the  use  of  specially  moulded  bricks  which  have 
entirely  superseded  the  sandstone  blocks  formerly  used.  The 
vertical  section,  on  the  other  hand,  is  subject  to  considerable 
variation  according  to  the  work  to  which  the  furnace  is  applied. 
Where  the  operation  is  simply  one  of  fusion,  as  in  the  iron- 
founder's  cupola,  in  which  there  is  no  very  great  change  in  volume 
in  the  materials  on  their  descent  to  the  tuyeres,  the  stack  is  nearly 
or  quite  straight-sided;  but  when,  as  is  the  case  with  the  smelting 
ol  iron  ores  with  limestone  flux,  a  large  proportion  of  volatile 
matter  has  to  be  removed  in  the  process,  a  wall  of  varying 
inclination  is  used,  so  that  the  body  of  the  furnace  is  formed  of 
two  dissimilar  truncated  cones,  joined  by  their  bases,  the  lower 
one  passing  downwards  into  a  short,  nearly  cylindrical, 
position.  For  further  consideration  of  this  subject  see  Iron 
AND  Steel, 

Hearth  furnaces  are  employed  in  certain  metallurgical  opera- 
tions, e.g.  in  the  air-reduction  process  for  smelting  lead  ores. 
The  principle  is  essentially  that  of  the  Catalan  forge.  Such 
furnaces  are  very  wasteful,  and  have  little  to  recommend  them 
(see  Schnabel,  Ifetallurgy,  1903,  vol.  i,  p.  409). 

Reverberatory  Furnaces. — Blast  furnaces  are,  from  the  intimate 
contact  "between  the  burden  to  be  smelted  and  the  fuel,  the  least 
wasteful  of  heat;  but  their  use  supposes  the  possibility  of  obtain- 
ing fuel  of  good  quality  and  free  from  sulphur  or  other  substances 
likely  to  deteriorate  the  metal  produced.  In  all  cases,  therefore, 
where  it  is  desired  to  do  the  work  out  of  contact  with  the  solid 
fuel,  the  operation  of  burning  or  heat-producing  must  be  per- 
formed in  a  special  fire-place  or  combustion  chamber,  the  body 
of  Same  and  heated  gas  being  afterwards  made  to  act  upon  the 
surface  of  the  material  exposed  in  a  broad  thin  layer  in  the 
*orkShg  bed  or  laboratory  of  the  furnace  by  reverberation  from 
the  low  vaulted  roof  covering  thebed.  Such  furnaces  are  known 
by  the  general  name  of  reverberatory  or  reverbatory  furnaces, 
also  as  air  or  wind  furnaces,  to  distinguish  them  from  those 
worked  with  compressed  air  or  blast. 

Originally  the  term  cupola  was  used  for  the  reverberatory 
furnace,  but  in  the  course  of  time  it  has  changed  its  meaning, 
dttd  is  now  given  to  a  small  blast  furnace  such  as  that  used  by 
iroTi-f6unders — reverberatory  smelting  furnaces  in  the  same 
trade  b«ng  called  air  furnaces. 

Fiffs.  2,  3  and  4  represent  a  reverberatory  furnace  such  as  is  used 
for  the  fusion  of  capper  ores  for  regidus,  and  may  be  taken  as  gener- 


ally representing:  its  class.  The  fire-place  A  is  divided  from  the 
working  bed  B  by  a  low  wall  C  known  as  the  fire  bridge,  and  at  the 
opposite  end  there  is  sometimes,  though  not  invariably,  a  second 
tnidge  of  less  height  called  the  flue  bridge  D.  A  short  (uagonal  flue 


Fig.  2. — Longitudinal  section  of  Reverberatory  Furnace. 

or  up-take  E  conveys  the  current  of  spent  flame  to  the  chimney 
F,  which  is  of  square  section,  diminishing  by  steps  at  two  or  three 
different  heights,  and  provided  at  the  top  with  a  covering  plate  or 


Fig.  3.— Reverberatory  Furnace  (horizontal  section). 

damper  G,  whbh  may  be  raised  or  lowered  by  a  chain  reaching  to 
the  ground,  and  serves  for  regulating  the  speed  of  the  exhaust  gases, 
and  thereby  the  draught  of  air  through  the  fire.    Where  several 


Fic,  4, — Reverberatory  Furnace  (elevation  at  flue  end). 


furnaces  are  connected  with  the  same  chimney  stack,  the  damper 
takes  the  form  of  a  sliding  plate  in  the  mouth  or  the  connecting  flue, 
so  that  the  draught  in  one  may  be  modified  without  affecting  the 
others.    The  fi!re  bridge  is  partially  protected  against  the  intense 
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heat  of  the  body  of  Same  iaraing  through  the  fire  arch  by  a  passage 
to  which  the  au  has  free  access.  The  material  to  be  melted  le 
introduced  into  the  fnmace  from  the  hoppers  HH  through  the 
charnos  holes  in  the  xool.  When  melted  tat  products  separate  on 
the  bed  (which  is  made  of  closely  packed  sand  or  other  infusible 
substances),  according  to  their  density;  the  lighter  earthy  matters 
forming  an  upper  layer  of  slag  are  drawn  out  by  the  slag  hole  K  at 
the  flue  end  into  an  iron  wagon  or  bogie,  white  the  metal  subsides 
to  the  bottom  of  the  bed,  and  at  the  termination  of  the  operation 
is  run  out  by  the  tap  hole  L  into  moulds  or  «anulated  into  water. 
The  opposite  opening  M  is  the  working  door,  uirough  which  the  tool 
for  stirring  the  char^  is  introduced.  It  is  covered  by  a  plate 
suspended  to  a  lever,  similar  to  that  seen  in  the  end  elevation  (fig.  4) 
in  front  of  the  slag  hole. 

According  to  the  purposes  to  which  they  are  applied,  rever- 
beratory  furnaces  may  be  classed  into  two  groups,  namely,  fusion 
or  melting  furnaces,  and  calcining  or  wasting  furnaces,  also 
called  caldners.  The  former  have  a  very  extended  application 
in  many  branches  of  industry,  being  used  by  both  founders  and 
smelters  in  the  fusion  of  metals;  in  the  concentration  of  poor 
metallic  compounds  by  fusion  into  regulus;  in  the  reduction 
of  lead  and  tin  ores;  for  refinii^  copper  and  silver;  and  for 
making  malleable  icon  by  the  puddling  processes  and  welding. 
Caldning  furnaces  have  a  less  extended  application,  being 
chiefly  employed  in  the  conversion  of  metallic  sulphides  into 
oxides  by  continued  exposiure  to  the  action  of  air  at  a  temperature 
far  below  that  of  fusion,  or  into  chlorides  by  roasting  with  common 
salt.  As  some  of  these  substances  (for  example,  lead  sulphide 
and  copper  pyrites)  are  readily  fusible  when  first  heated,  but 
become  more' refractory  as  part  of  the  stdphur  is  dissipated  and 
oxygen  takes  its  place,  it  is  important  that  the  heat  should  be 
very  carefully  regulated  at  first,  otherwise  the  mass  may  become 
clotted  or  fritted  together,  and  the  oxidizing  effect  of  the  air  soon 
ceases  unless  the  fritted  masses  be  brdken  small  again.  This  is 
generally  done  by  making  the  bed  of  the  furnace  very  long  in 
proportion  to  its  breadth  and  to  the  fire-grate  area,  which  may 
be  the  more  easily  ^one  as  a  not  inconsiderable  amount  of  heat 
is  given  out  during  the  oxidation  of  the  ore — such  increased 
length  being  often  obtained  by  placing  two  or  even  three  working 
beds  one  above  the  other,  and  allowing  the  flame  to  pass  over  them 
in-order  from  below  upwards.  Such  caldnen  are  used  especially 
in  roasting  zinc  blende  into  zinc  oxide,  and  in  the  conversion  of 
copper  sul|^des  into  chlorides  in  the  wet  extraction  process.  In 
some  processes  of  lead-smelting,  where  the  minerals  treated 
contain  sand,  the  long  caldner  is  provided  with  a  melting  bottom 
close  to  the  fire-place,  so  that  the  desulphurized  ore  leaves  the 
furnace  as  a  glusy  slag  or  nlicate,  which  is  subsequently  reduced 
to  the  metallic  state  by  fusion  with  fluxes  in  blast  furnaces. 
Reverberatory  furnaces  play  an  important  part  in  the  manu- 
facture of  sodium  carbonate;  descriptions  and  illustrations  are 
given  in  the  article  Alkau  Manufactuke. 

Muffle,  CrucMe  and  Retort  Furnaces, — A  third  class  of  furnaces 
is  so  arranged  that  the  work  is  done  by  indirect  beating;  that 
is,  the  material  under  treatment,  whether  subjected  to  calcina- 
tion, fusion  or  any  other  process,  is  not  brought  in  contact  either 
with  fuel  or  flame,  but  is  raised  to  the  proper  temperature  by 
exposure  in  a  chunber  heated  externally  by  the  products  of 
combustion.  These  are  known  as  muffle  or  chamber  furnaces; 
and  by  supposing  the  crucibles  or  retorts  to  represent  sinular 
chambers  of  only  temporary  duration,  the  ordinary  pot  melting 
air  furnaces,  and  those  for  the  reduction  of  zinc  ores  or  the 
manufacture  of  coal  gas,  may  be  included  in  the  same  category. 
These  are  almost  invariably  air  furnaces,  though  sometimes  air 
under  pressure  is  used,  as,  for  example,  in  the  combustion  of 
small  anthracitic  coal,  where  a  current  of  air  from  a  fan-blower 
is  sometimes  blown  under  the  grate  to  promote  combustion. 
Types  of  muffle  furnaces  are  figured  in  the  article  Annealing, 
Hardening  and  Tempering. 

Pwnace  Materials. — The  materials  used  in  the  construction 
of  furnaces  are  divisible  into  two  classes,  namely,  ordinary  and 
refractory  or  fire-resisting.  The  former  are  used  principally  as 
casing,  waBs,  pillars  or  other  supporting  parts  of  the  structure, 
and  includes  ordinary  red  or  yellow  bricks,  clay-slate,  granite 
and  meet  building  stones;  the  latter  are  reserv^  for  the  parts 


immediately  in  contact  with  the  fuel  and  flame,  such  as  die 
lining  of  the  fireplace,  the  arches,  roof  and  flues,  the  lower  part 
if  not  the  whole  of  the  chimn^  lining  in  reverberatory  furnaces, 
and  the  whde  <tf  the  internal  walls  blast  furnaces.  Among 
such  substances  are  flreday  and  firrinicks,  certain  sandstones, 
silica  in  the  form  of  ganister,  and  Dinas  stone  and  bricks,  ferric 
oxide  and  alumina,  carbon  (as  coke  and  graphite),  magnesia, 
lime  and  chromium  oxide — their  relative  importance  being 
indicated  by  their  order,  the  last  two  or  three  indeed  being  only 
of  limited  use. 

The  most  essential  point  in  good  fireclays,  or  in  the  bricks 
or  other  objects  made  from  them,  is  the  power  of  resisting 
fusion  at  the  highest  heat  to  which  they  may  be  exposed.  This 
supposes  them  to  be  free  from  metallic  oxides  forming  easfly 
fusible  compounds  with  silica,  such  as  lime  or  iron,  the  presence 
of  the  former  even  in  comparatively  small  proportion  being  very 
detrimental.  As  clays  they  must  be  suffidently  plastic  to  be 
readily  moulded,  but  at  the  same  time  possess  suflicient  stiffness 
not  to  contract  too  strongly  in  drying,  whereby  the  objects 
produced  would  be  liable  to  be  warped  or  cracked  before  firing. 
In  most  cases,  however,  the  latter  tendency  is  guarded  against, 
in  making  up  the  paste  for  moulding,  by  adding  to  the  fresh 
clay  a  certain  proportion  of  burnt  material  of  the  same  kind, 
such  as  old  bricks  or  potsherds,  ground  to  a  coarse  powder. 
Coke  dust  or  graphite  is  used  for  the  same  purpose  in  crucible 
making  (see  Firebrick). 

The  most  highly  valued  fireclays  are  derived  from  the  Coid 
Measures.  Among  the  chief  locahties  are  the  nnghbourhood  of 
Stourbridge  in  Worcestershire  and  Stannlngton  near  Sheffield, 
which  supply  most  of  the  materials  for  crucibles  used  in  steel  and 
bmss  mating,  and  the  pots  for  glass  houses;  Newcastle-on-lViie 
and  Glenboig  near  Glasgow,  when  heavy  bkwt  furnace  and  outer 
firebricks,  gas  retorts,  are  made  in  large  quantities.  Coarse- 
grained but  very  strong  firebricks  are  also  made  of  the  waste  of 
china  clay  works. 

In  Belgium  the  clay  raised  at  Andenne  is  very  laigelv  used  for 
making  retorts  for  zmc  furnaces.  The  principal  Frencn  fireclays 
are  derived  from  the  Tertiary  strata  in  the  south,  and  more  nearly 
resemble  porcelain  clays  than  those  of  the  Coal  Measures.  They 

five  wares  of  remarkaoly  fine  texture  and  surface,  combined  with 
igh  refractory  character. 

In  Germany,  Ips  and  Passau  on  the  Danube,  and  Gross  Almerode 
in  Hesse,  are  the  best  known  localities  producing  fireclay  goods,  the 
crucibles  from  the  last-mentioned  place,  known  as  Hessian  crucibles, 
going  all  over  the  world.  These,  though  not  showing  a  great  resist- 
ance to  extreme  heat,  are  very  slightly  affected  by  sudden  alterna- 
tions in  heating,  as  they  may  be  plunged  cold  into  a  strongly  heated 
furnace  without  cracking,  a  treatment  to  which  Frendi  ana  Sbour-' 
bridge  pots  cannot  be  subjected  with  safety. 

Plumbago  or  graphite  is  largely  used  in  the  production  of 
crucibles,  not  in  the  pure  state  but  in  admixtiire  with  fireclay; 
the  proportion  of  the  former  varies  with  the  quality  from  25  to 
nearly  50  %.  These  are  the  most  enduring  of  all  crucibles,  the 
best  lasting  out  70  or  80  meltings  in  brass  foundries,  about  50 
with  bronze,  and  8  to  10  in  steel-melting. 

Silica  is  used  in  fiimace-building  in  the  forms  of  sand,  ganister, 
a  finely  ground  sandstone  from  the  Coal  Measures  of  Yorkshire, 
and  the  analogous  substance  known  as  Dinas  day,  which  is 
really  nearly  pure  alica,  containing  at  most  about  3}  %  of  bases. 
Dinas  clay  is  found  at  various  places  in  the  Vale  of  Neath  in 
South  Wales,  in  the  form  of  a  loose  disint^^ted  sandstone, 
which  is  crushed  between  rollers,  mixed  with  about  i  %  of  lime, 
and  moulded  into  bricks  that  are  fired  in  kilns  at  a  very  hig^ 
temperature.  These  bricks  are  specially  used  for  the  roof,  fire 
arches,  and  other  parts  subjected  to  intense  heat  in  reverbera- 
tory steel-melting  furnaces,  and,  although  infusible  under 
ordinary  conditions,  are  often  fairly  melted  by  the  heat  without 
fluxing  or  corrosion  after  a  certain  amount  of  exposure.  Ganister, 
a  slightly  plastic  siliceous  sand,  is  similariy  used  for  the  lining 
of  Bessemer  steel  ccmverters;  it  is  found  in  the  neif^bourhood 
of  Shefl&eld. 

Alumina  as  a  refractory  material  is  chiefly  used  in  the  form 
of  bauxite,  but  its  applications  are  somewhat  spedai.  It  has 
been  found  to  stand  well  for  the  linings  of  rotatory  puddling 
furnaces,  where,  under  long-continued  heating,  it  changes  into 
a  substance  as  hard  and  infusible  as  natural  emery.   In  the 
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Facif  Exhibition  of  187S  bricks  very  hard  and  dense  in  character^ 
said  to  be  of  pure  alumioa,  wok  exhibited  by  MuUer  &  Co.  of 
Paris,  as  well  as  bricks  of  magnesia,  the  latter  being  specially 
remarkable  for  their  great  weight.  They  are  intended  for  use 
at  the  extreme  temperatures  obtainable  in  steel  furnaces,  or 
for  the  melting  of  platinum  before  the  oxy-hydrogen  blowpipe. 
For  the  latter  purpose,  however,  lime  is  generally  used;  but  as 
this  substance  has  only  small  stability,  it  is  usually  bedded  in  a 
casing  of  fiiebrick.  Oxide  of  diromhun  and  chrome  iron  ore 
have  been  propoKd  as  refractory  crucible  materials.  The  former 
may  be  used  as  a  bed  for  melting  platinum  in  the  same  way  as 
lime  or  Tnftgn*ff'«,  without  affecting  the  quality  of  the  metal. 

Ferric  oxide,  though  sot  strictly  infuable,  is  largely  used  as  a 
protecting  lining  for  furnaces  in  which  malleable  iron  is  made, 
^  portion  of  the  ore  being  reduced  and  recovered  in  the  process. 
In  an  oxidizing  atmosphere  it  is  indifferent  to  silica,  and  therefore 
siliceous  bricks  containing  a  considerable  proportion  of  ferric 
oxide,  when  used  in  flues  of  boilers,  brewers'  coppers,  &c  and 
similar  situations,  are  perfectly  fire-resisting  so  long  as  the  heated 
gas  contains  a  large  proportion  of  uq consumed  air.  The  red 
firebricks  known  as  Windsor  bricks,  which  are  practically 
similar  in  composition  to  soft  red  sandstone,  are  of  this  character. 

The  electric  furnace  has  led  to  the  discovery  oi  several 
inqxwtant  materials,  which  have  been  employed  as  furnace 
linings.  Carborundum  (g.v.)  was  iq>plied  by  Engds  in  1899, 
firebricks  being  washed  with  carborundum  paste  and  then  baked. 
Siloxicon,  a  compound  of  carbon,  siUcon  and  oxygen,  formed 
from  carbon  and  silica  in  the  electric  furnace,  was  patented  by 
E.  G.  Acbeson  in  1903.  It  is  very  refractory,  and  is  applied  by 
mixing  with  water  and  some  bond,  such  as  sodium  silicate  or 
gas-tar.  An  amorphous,  soft  silicon  carbide,  also  formed  in  the 
electric  furnace,  was  patented  by  B.  Talbot  in  1S99.  For  basic 
linings,  magnesia  crystallized  in  the  electric  furnace  is  being 
extensively  used,  replacing  di^mite  to  some  extent  (see  £. 
Kilbum  Soott,  "  Refractory  Materials  for  Furnace  Linings," 
Faraday  Soc,  1906,  p.  aSo). 

Pimiace  Construction. — In  the  construction  of  furnaces  provision 
has  to  be  made  for  the  unequal  e:q>ansion  of  the  different  parts  under 
the  effect  of  heat.  This  is  espedatly  necessary  in  the  case  of  rever- 
bemtory  fumaoes,  which  are  eiaentially  weak  structures,  and 
thereCfKe  require  to  be  bound  together  oy  complicated  ^stons  of 
tie  rods  and  uprwhts  or  budc  staves.  The  latter  are  very  commonly 
made  of  old  flat  bottom  rails,  laid  with  the  flat  of  the  flange  against 
the  wall.  Puddling  furnaces  are  usually  entirely  cased  with  iron 
plates,  and  blast  furnaces  with  hoops  round  each  course  of  the  stack, 
or  in  those  <A  thinner  coostructioiu  the  firebrick  w<n-k  is  entirely 
enclosed  in  a  wrought  iron  casing  or  jacket.  Such  parts  as  may  be 
subjected  to  extreme  heat  and  the  fretting  action  of  molten  material, 
as  the  tuyere  and  slag  breasts  of  blast  furnaces,  and  the  fire  bridges 
and  bed  plates  of  revqbeiatory  furnaces,  are  often  made  in  cast 
iron  with  double  walls,  a  current  of  water  or  air  being  kept  circulating 
through  the  intermediate  apa<^  In  this  way  the  metal,  owing  to 
its  high  conductivity  and  low  specihc  heat  as  compared  to  that  of 
water,  is  kept  at  a  temperature  far  below  its  melting  point  if  the 
water  is  renewed  quickly  enough.  It  Is  of  course  necessary  in  such 
oases  that  the  drcuLation  shall  oe  perfectly  free,  in  order  to  prevent 
the  accumulation  of  steam  under  pressure  in  the  interior  of  the 
casting.  This  method  has  received  considerable  exten^on,  notably 
in  furnace-smelting  of  iron  ores  containing  manganese,  where  the 
'  entire  hearth  is  tnten  completely  water-imsed,  and  in  some  lead 
furnaces  where  no  firebrick  lining  is  used,  the  lower  part  of  the 
/  furnace  stack  being  a  mere  double  iron  box  cooled  by  water  suf* 
.  ficiently  to  keep  a  coatiiu;  of  stag  adhering  to  the  inner  shell  whidi 
/   prevents  the  metal  from  beii^  acted  upon.  . 

Mackatvical  FurMcgs.—'nn  introduction  and  withdrawal  (rf  the 
diarges  in  fusion  furnaces  »  effected  by  gravitation,  the  sdid  masses 

raw  ore,  fuel  and  flux  being  thrown  in  at  the  top,  and  flowing 
out  of  the  furnace  at  the  taphole  or  slag  run  at  the  bottom.  Vertical 
kilns,  such  as  those  used  for  burning  limestone,  are  worked  in  a 
similar  manner — the  raw  stone  going  in  at  the  top,  and  the  burnt 
product  falling  throu^  holes  in  the  bottom  when  allowed  to  do  so. 
With  reverfoeratory  calciners,  however,  where  the  work  is  done 
upon  a  horizontal  bed,  a  considerable  amount  of  hand  labour  is 
expended  in  raldne  out  the  charge  when  finished,  and  in  drawing 
slags  from  fusion  furnaces;  and  more  particularly  in  the  puddling 
process  of  refining  iron  the  amount  of  manual  exertion  required  is 
very  mudi  greater.  To  diminish  the  item  of  expenditure  on  this 
head,  various  kinds  of  mechanical  furnaces  have  oeen  adopted,  all 
of  which  can  be  clas«fied  under  three  heads  of  gravitating  furnaces, 
mechanical  stirrers  and  revolving  furnaces. 

1.  IngromlafiWj/urffaMstbebMislaidatatk^justwithin^ 


angle  of  repose  of  the  charn,  which  is  introduced  at  the  upper  end, 
and  is  pushed  down  the  slope  by  fresh  material,  when  necessary, 
in  the  contrary  direction  to  the  flame  which  enters  at  the  lower  end. 
Gerstenhofer's  pyrites  burner  is  a  furnace  of  this  class.  It  has  a  tall 
vertical  chamber  heated  from  below,  and  traversed  by  numerous 
narrow  horizontal  cross  bars  at  different  heights.  The  ore  in  fine 
powder  is  fed  in  at  the  top,  through  a  hopper,  in  a  r^lar  thin 
stream,  by  a  pair  of  rollers,  and  in  falling  lodges  on  the  mtts  of  the 
bars,  forming  a  talus  upon  each  of  the  height  corresponding  to  the 
angle  of  rest  of  the  material,  which  is,  however,  at  short  intervals 
removed  to  lower  levels  by  the  arrival  of  fresh  ore  from  above.  In 
this  way  a  very  large  surface  is  exposed  to  the  heat,  and  the  ore,  if 
containing  suflident  sulphur  to  maintain  the  combustion,  is  perfectly 
burned  when  it  arrives  at  the  bottom ;  if,  however,  it  is  imperfectly 
sized  or  damp,  or  if  it  contains  much  earthy  matter,  the  result  is 
not  very  satisfactory.  There  are  many  other  furnaces  in  which  the 
same  principle  is  utilized. 

3.  Mechanical  stirrers  constitute  a  second  division  of  mechamcal 
furnaces,  in  which  the  labour  of  rabbling  or  stirring  the  chai^;es  is 
performed  combinations  of  levers  and  wheel-work  taking  motion 
from  a  rotating  shaft,  and  more  or  less  p^ectly  imitating  toe  action 
of  hand  labour.  They  are  almost  entirely  confined  to  puddlii^ 
furnaces. 

3.  Reeolving  furnaces,  the  third  and  most  important  diviaon  of 
mechanical  furnaces,  are  of  two  kinds.  The  first  of  .  these  resemble 
an  ordinary  reverberatory  furnace  by  having  a  flat  bed  which, 
however,  has  the  form  of  a  circular  disk  mounted  on  a  central  shaft, 
and  receives  a  slow  movement  of  rotation  from  a  water-wheel  or 
other  motor,  so  that  every  part  of  the  surface  is  brought  successively 
under  the  action  of  the  me,  the  charge  being  stirred  and  ultimately 
removed  by  passing  undera  series  of  fi»  ed  scrapo-  arms  placed  above 
the  surface  at  various  pmnts.  Brunton's  caldner,  used  in  the  "  burn- 
ing  "  of  the  pyritic  minerals  associated  with  tin  ore,  is  a  familiar 
example  of  this  type.  The  hearth  may  either  rotate  on  an  inclined 
axis,  so  that  the  path  of  its  surface  is  oblique  to  that  of  the  flame, 
or  the  working  part  may  be  a  hollow  cylinder,  between  the  fireplace 
and  flue,  with  its  axis  horizontal  or  nearly  so,  whose  inner  surface 
represents  the  working  bedj  mounted  upon  friction  rollera,  and 
receiving  motion  from  a  speaal  steam-engine  by  means  of  a  central 
belt  of  spur  gearing.  Furnaces  of  the  second  kind  were  first  used  in 
alkali  works  for  the  conversion  of  sulphate  into  carbonate  ctf  sodium 
in  the  process  known  as  Mack  ash  fusion,  but  have  since  been  af^ed 
to  other  processes.  As  calciners  they  are  used  in  tin  mines  and  for 
the  dilonnation  of  silver  ores.  Mechanical  furnaces  are  figured  in 
the  article  Alkali  Manvfactuke. 

Use  Heated  Air. — The  calorific  intensity  <rf  fuel  is  found  to  be 
very  considerably  enhanced,  if  the  combustion  be  ^tected  with  air 
previously  heated  to  any  temperature  between  that  of  boiling  water 
and  a  dull  red  heat,  the  same  effect  being  observed  both  with  solid 
and  gaseous  fuel.  The  latter,  especially  when  brought  to  the  burning 

goint  at  a  high  temperature,  produces  a  heat  that  can  be  rewsted 
y  the  most  refractory  substances  only,  such  as  ulica,  alumina  and 
magneria.  This  is  attained  in  the  regenerative  furnace  of  Semens, 
detailed  cqpsideration  of  which  bdongs  moie  properly  to  the  subject 
of  iron. 

Economy  of  Waste  Beat. — In  ev^  system  of  artificial  heating,  the 
amount  of  heat  usefully  applied  is  but  a  small  proportion  c^that 
develop«Mi  by  combustion.  Even  under  the  most  advantageous 
application,  that  of  evaporation  of  water  in  a  steam  boiler  where  the 

gases  of  the  fire  have  to  travel  through  a  great  length  of  flues  bounded 
y  thin  iron  surfaces  of  great  heat-araorbing  capacity,  the  tem- 
perature of  the  current  at  the  chimney  is  ^neralty  much  above  that 
required  to  maintain  an  active  draught  in  the  fir^lace:  and  other 
tubes  containing  water,  frften  in  consideiablB  numbtts,  fmming  the 
so-called  fuel  eomomizersj  may  often  be  ioteiposed  between  the 
boiler  and  the  chimney  with  marled  advantage  as  regards  saving 
of  fuel.  In  reverberatory  and  air  furnaces  used  in  the  different 
operations  of  iron  manufacture,  where  an  extremely  high  temperature 
has  to  be  maintained  in  spaces  of  comparatively  small  extent,  such 
as  the  beds  of  puddling,  welding  and  steel-melting  furnaces,  the 
temperature  of  the  exhaust  ^ases  is  exceedingly  high,  and  if  allowed 
to  pass  durectiy  into  the  chimney  they  appear  as  a  great  body  of 
flame  at  the  top.  It  is  now  general  to  save  a  portion  of  this  heat  by 
passing  the  flame  through  flues  of  steam  boilers,  air-heating  appara- 
tus, or  Doth— so  that  the  steam  required  for  the  necessary  operations 
of  the  forge  and  heated  blast  for  the  furnace  itself  may  be  obtained 
without  further  expenditure  of  fuel.  The  most  perfect  method  of 
utilizing  the  waste  heat  hitherto  applied  is  that  of  the  Siemens  re- 
generator, in  which  the  spent  gases  are  made  to  travel  throu^ 
chambers,  known  as  regenerators  or  recuperatora  of  heat,  containing 
a  quantity  of  thin  firebricks  piled  into  a  cellular  mass  so  as  to  offer 
a  very  large  heat>absorbtng  surface,  whereby  their  temperature  is 
very  considerably  reduced,  and  they  arrivetat  the  chimney  at  a  heat 
not  exceeding  300  or  ^00  degrees.  As  soon  as  the  bricks  have  become 
red  hot,  the  current  is  diverted  to  an  adjacent  chamber  or  pair  <rf 
chambers,  and  the  acquired  heat  is  removed  b^  a  current  of  coot 
gas  or  air  passing  towards  the  furnace,  where  it  arrives  at  a  tem- 
perature sufficiently  high  to  ensure  the  greatest  poerible  heatiiv 
effect  in  combustion. 

XI.  13  a 
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In  iron-smelting;  blast  furnaces  the  waste  ^ases  are  of  considerable 
fuel  value,  and  may  render  important  services  if  properly  applied. 
Owing  to  the  conditions  of  the  work,  which  require  the  maintenance 
of  a  senalbly  reducii^  atmosphere,  they  contain  a  very  notable 
proportion  of  carbonic  oxide,  and  are  drawn  <^  by  large  wrought  iron 
tubes  near  the  top  of  the  furnace  and  conveyed  tuBndi  pipes 
to  the  different  boilers  and  air-beating  apparatus,  which  are  now 
entirely  heated  by  the  combustion  of  such  gases,  or  mixed  with  air 
and  exploded  in  gas  engines.  Formerly  they  were  allowed  to  bum 
to  waste  at  the  mouth  of  a  short  chimnev  place  above  the  furnace 
top,  forming  a  huge  body  of  flame,  which  was  one  of  the  moet 
striking  features  of  the  Blade  Country  landaca^  at  night. 

Labwatory  and  PorbMe  Pumaces. — ^Smatl  air-fumaMs  with  hot 
plates  or  sand  bath  flues  were  formerly  much  employed  in  chemical 
uiboiatCHies,  as  well  as  small  blast  furnaces  for  crucibles  heated  with 
charcoal  or  coke.  The  use  of  such  furnaces  has  very  considerably 
diminished,  owing  to  the  general  introduction  of  coat-gas  for  heating 
purposes  in  laboratories,  which  has  been  rendered  possible  by  the 
invention  of  the  Bunsen  burner,  in  which  the  mixture  of  air  and  gas 
e^vii^  the  least  luminous  but  most  powerfully  heating  flame  is 
effected  automatically  by  the  eflluent  gas.  These  burners,  or 
modifications  of  them,  have  also  been  applied  to  muffle  furnaces, 
which  are  convenient  when  only  a  few  assays  have  to  be  made — the 
furnace  being  a  mere  clay  shell  and  soon  brought  to  a  working 
temperature;  but  the  fuel  is  too  expensive  to  allow  of  their  being 
used  habitually  or  on  a  lai^  scale.  Petroleum,  or  rather  the  heavy 
oils  obtained  in  tar  refinenes,  having  an  equal  or  superior  heating 

Eower  to  coal-gas,  may  also  be  used  in  laboratorieB  for  producing 
igh  temperatures,  lite  <^  is  introduced  in  a  thin  stream  upon  a 
series  of  inclined  and  channelled  bars,  where  it  is  almost  immediately 
volatilized  and  burnt  by  air  flowing  in  through  parallel  orifices. 
Furnaces  of  this  kind  may  be  used  for  melting  cast  iron  or  bronze 
in  small  quantities,  and  were  employed  by  H.  Sainte  Claire  Deville 
in  experiments  in  the  metallurgv  of  the  platinum  group  of  metals. 

Seistrom's  blast  furnace,  used  in  Sweden  for  the  assay  of  iron  ores, 
is  a  convenient  form  of  portable  furnace  applied  to  melting  in 
crucibles.  It  consists  of  a  sheet-iron  cylinder  about  8  or  ^  in.  in 
diameter,  within  which  is  fixed  one  of  smaller  uze  Uned  with  flre- 
clay.  The  space  between  the  two  cylinders  serves  as  a  heater  and 
distributor  for  the  blast,  which  is  introduced  through  the  nozzle  at 
the  bottom,  and  enters  the  furnace  through  a  series  of  several  small 
tuyeres  arranged  round  the  inner  lining.  Charcoal  is  the  fuel  used, 
and  the  cruciotes  stand  upon  the  bottom  of  the  day  lining.  When 
A  lai^  body  of  fuel  is  required,  the  cylinder  can  be  lenguiened 
an  iron  hoop  which  fits  over  the  top  nng.  Deville's  portable  blast 
furnace  Is  very  dmilar  in  principle  to  the  above,  but  the  body  of  the 
furnace  is  fc»ined  of  a  single  cast  iron  cylinder  lined  with  fireclay, 
closed  below  by  a  cast  iron  plate  periorated  by  a  ring  of  small  hole?—' 
a  hemispherical  basin  below  forming  the  air-heating  chamber. 

FURNEAUX,  TOBIAS  (1735-1781),  English  navigator,  was 
born  at  Swilly  near  Flymouib  on  the  21st  of  August  1735-  He 
entered  the  royal  navy,  and  was  employed  on  the  French  and 
African  coasts  and  in  the  West  Indies  during  the  latterftart  of  the 
Seven  Years'  War  (1^60-1763).  He  served  as  second  lieutenant 
of  the  "  Dolphia  "  under  Captain  Samuel  Wallis  on  the  latter's 
voyage  round  the  gSobe  (August  1766-May  176S);  was  made 
a  commander  in  Novonber  1771;  and  commanded  the  "  Ad- 
venture "  which  accompanied  Captain  Cook  (in  the  "  Resolu- 
tion ")  in  Cook's  second  voyage.  On  this  expedition  Fumeaux 
was  twice  separated  from  his  leader  (February  8~May  19,  1773; 
October  22,  1773-July  14,  1774,  the  date  of  his  return  to 
England).  On  the  former  occasion  he  explored  a  great  part  of 
the  south  and  east  coasts  of  Tasmania,  and  made  the  earliest 
British  chart  of  the  same.  Most  of  his  names  here  survive; 
Cook,  visiting  this  shore-line  on  hb  third  voya^,  confirmed 
Fumeaux's  account  and  dehneation  of  it  (with  certain  minor 
criticisms  and  emendations),  and  named  after  faim  the  islands 
in  Banks  Straits,  opening  into  Bass's  Straits,  and  the  group  now 
known  as  the  Low  Archipelaeo.  After  the  "  Adventure  "  was 
finally  separated  from  the  "  Resoltttion  "  off  New  Zealand  in 
October  1773,  Furneaux  returned  home  alone,  bringing  with  him 
Omai  of  Ulaietea.  This  first  South  Sea  Islander  seen  in  the 
British  Isles  returned  to  his  home  with  Cook  in  1776-1777. 
Fumeaux  was  made  a  captain  in  1775,  and  commanded  the 
"  Syren"  in  the  British  attack  of  the  28th  of  June  1776  upon 
Charleston,  South  Carolina.  His  successful  efforts  to  introduce 
domestic  animals  and  potatoes  into  the  South  Sea  Islands  are 
worthy  of  note.  He  died  at  Swilly  on  the  19th  of  September 
1781. 

See  Hawkesworth'a  Ifarrative  of  Wailis'  Voyage;  Captain  Cook's 
Narrative  of  his  Second  Voyage;  also  T.  Furneaux's  life  by  Rev. 
Henry  Fumeaux  in  the  Dictionary  of  National  Biography, 


FUR1IB8  (Flem.  Vame),  an  old-fashioned  Uttle  town  anud 
the  dunes  near  the  coast  in  West  Flanders,  Belgium,  about 
36  m.  S.W.  of  Bruges.  Pop.  (1904)  6099.  It  b  the  centre  of  a 
considerable  area  extending  to  the  French  frontier,  and  iti 
market  is  an  important  one  for  the  disposal  of  com,  stock,  hops 
and  dairy  produce.  During  the  Norman  raids  Fumes  was 
destroyed,  and  the  present  town  was  built  by  Baldwin  Bras  de 
Fer,  first  count  of  Flanders,  about  the  year  870.  At  the  height 
of  the  prosperity  of  the  Flemish  communes  in  the  14th  century 
there  were  dependent  on  the  barony  of  Fumes  not  fewer  than 
fifty-two  rich  villages,  but  these  have  all  disappeared,  partly 
no  doubt  as  the  consequence  of  repeated  French  invasions  down 
to  the  end  of  the  iStb  century,  but  chiefly  through  the  encroach- 
ment <A  the  sea  followed  by  the  accumubtion  of  sand  along  the 
whole  oi  this  portion  oS  the  coast.  Fumes  contains  many 
curious  old  houses  and  the  diurdi  of  St  Walbtuga,  whidi  is  a 
fine  survival  of  the  13th  centiuT^  with  some  older  portions.  The 
old  chiuxh  and  buildings,  grouped  roimd  the  Grand  Place,  which 
is  the  scene  of  the  weekly  market,  present  a  quaint  picture 
which  is  perhaps  not  to  be  equalled  in  the  coimtry.  Near  Fumes 
on  the  seashore  is  the  fashionable  bathhig  place  called  La  Panne. 

Fumes  one  day  a  year  becomes  a  centre  of  attraction  to  all 
the  people  of  Flanders.  This  is  the  last  Sunday  in|  July,  when  the 
f^te  of  Calvary  and  the  Cmdfizion  is  celebrated.  Of  all  popular 
festivities  in  Belgium  this  is  the  nearest  approach  to  the  old 
Passion  Flay.  The  whole  story  of  Christ  is  told  with  great 
predion  by  means  of  succeeding  groups  which  typify  the  different 
phases  of  the  subject.  The  people  of  Fumes  pose  as  Roman 
soldiers  or  Jewish  priests,  as  the  apostles  or  mere  spectators, 
while  the  women  put  on  long  black  veils  so  that  they  may  figure 
in  the  procession  as  the  just  women. 

FURNESS,  HORACE  HOWARD  (1833-  ),  American 
Shakespearian  scholar,  was  bom  in  Philadelphia  on  the  and  of 
November  1833,  being  the  son  of  William  Henry  Fumess  (1802- 
1896)  minbter  of  the  First  Unitarian  church  in  that  city,  a 
powerful  preacher  and  writer.  He  graduated  at  Harvard  in 
1854,  and  was  admitted  to  the  bar  in  1859,  but  soon  devoted 
himself  to  the  study  of  Shakespeare.  He  accumulated  a  collectioo 
of  illustrative  material  of  great  richness  and  extent,  and  brou^t 
out  in  1871  the  first  volume  of  a  new  Varionmi  edition,  designed 
to  represent  andsummarizetheconcluaonsof  the  best  authorities 
in  all  languages — text\ial,  critical  and  annotative.  The  volumes 
appeared  as  follows:  Romeo  and  Jtdiet  (1871);  Macbeth  (1873) 
(revised  edition,  1903);  Hamlet  (2  vols.,  1877);  King  Lear 
(1880);  Oikdlo  (1886);  The  Merchant  of  Venice  (i888)j  As  You 
Like  It  (1890);  The  Tempest  (1892);  A  Midsummer  Night's 
Dream  (1895);  The  Winter's  Tale  (1898);  Muck  Ado  about 
Nothing  (1899);  TwOffh  Nigfit  (1901);  Love's  Labour's  Lost 
(1904).  The  edition  has  b^n  generally  accepted  as  a  thorough 
and  scholarly  piece  of  work;  its  chief  fault  is  that,  beginning 
with  Othdlo  (1S86),  the  editor  used  the  First  Folio  text  as  his 
basis,  while  in  others  he  makes  the  text  of  the  Cambridge  (Globe) 
editors  his  foundation.  His  wife,  Helen  Kate  Fumess  (1837- 
1883), compiled  A  Cmcordmwctoihe Poems  ofSkakespeare(iij2). 

FUENRSS,  a  district  of  Lancashire,  England,  separated  from 
the  major  portion  of  the  county  by  Morecambe  Bay.  It  is 
bounded  S.E.  by  this  inlet  of  the  Irish  Sea,  S.W.  by  the  sea, 
W.  by  the  Duddon  estuary  and  Cumberland,  and  N.  and  E.  by 
Westmorland.  Its  area  is  about  25osq.  m.  It  forms  the  greater 
part  of  the  North  Lonsdale  parliamentary  division  of  Lancashire, 
and  contains  the  parliamentary  borough  of  Bairow-in-Furaess. 
The  surface  is  almost  entirely  hilly.  The  northern  half  is  included 
in  the  celebrated  Lake  District,  and  contains  such  eminences 
as  the  Old  Man  o£  Coniston  and  Wetherlam.  Apatit  from  the 
Duddon,  Tdiich  forms  part  of  the  western  boundary,  the  principal 
rivers  are  the  Leven  and  Crake,  flowmg  southward  into  a  common 
estuary  in  Morecambe  Bay.  The  Leven  drains  Windermere 
and  the  Crake  Coniston  Lake.  The  usage  of  the  term  "  L^e 
District,"however,  tends  to  Kmitthenameof  Fumess  in  common 
thought  to  the  district  south  of  the  Lakes,  where  several  of  the 
place-names  are  sufiaxed  with  that  of  the  district,  as  Barrow-in- 
Furness,  Dalton-in-FuroesB,  Brougfaton-ia-Fumess.  Between 
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the  Duddtm  and  Morecambe  Bay  lies  Walney  Island,  8  m.  in 
length,  and  in  the  shallow  strait  between  it  and  the  mainland 
are  several  smaller  islands.  That  part  of  Furness  which  fonns  a 
peninsula  between  the  Leven  estuary  and  Morecambe  Bay,  and 
the  Duddon  estuary,  is  rich  in  hematite  iron  ore,  which  has  been 
worked  from  very  early  times.  It  was  known  and  smelted  by 
British  and  Romans,  and  by  the  monks  of  Fumess  Abbey  and 
Cottishead  Priory,  both  in  the  district.  It  was  owing  to  the 
existence  of  this  ore  that  the  town  of  Barrow  grew  up  in  the  igth 
century;  at  first  as  a  port  from  which  the  ore  was  exported  to 
South  Wales,  while  later  furnaces  were  established  on  the  spot, 
and  acquired  additiraial  importance  on  the  introduction  of  the 
Bessemer  process,  which  requires  a  non-pfaosphoric  ore  such  as 
is  found  here.  The  hematite  is  also  worked  at  Ulverston,  Askam, 
Dalton  and  elsewhere,  but  the  furnaces  now  depend  in  part 
upon  an  imported  from  Spain.  The  supposed  extension  of  the 
ore  under  the  sands  of  the  Duddon  estuary  led  to  the  omstruction 
of  a  sea  wall  to  fadlitate  the  working.  Ihe  district  is  served 
by  the  main  line  of  the  Fumess  railway,  from  Camf  orth  (junction 
with  the  London  ii  North-Westem  railway),  passing  the  pleasant 
watering-place  oi  Grange  and  approximately  following  the 
coast  by  Ulverston,  Dalton  and  Barrow,  with  branches  to  Lake 
^e,  Windermere,  and  to  Coniston. 

Apart  from  its  industrial  importance  and  scenic  attractions, 
Fumess  has  an  especial  interest  on  account  of  its  famous  abbey. 
_  The  ruins  of  this,  beautifully  situated  in  a  wooded 

valley,  are  extensive,  and  mainly  of  fine  transitional 
Norman  and  Early  E^nglish  date,  acquiring  additional 
picturesqueness  from  the  warm  colour  of  the  red  sandstone 
ot  which  they  are  built.  The  abbey  of  Fumess,  otherwise 
Furdenesia  or  the  further  nese  (promontory) ,  which  was  dedicated 
to  St  Mary,  was  founded  in  1127  by  a  small  body  of  monks 
belonging  to  the  Benedictine  order  of  Savigny.  In  1134  they 
had  settled  at  Tulketh,  near  Preston,  but  migrated  in  1137  to 
Fumess  under  the  auspices  of  Stephen,  coimt  of  Boulogne, 
afterwards  king,  at  that  time  lord  of  the  liberty  of  Furness. 
In  1x48  the  brothohood  joined  the  Cistercian  order.  Stephen 
granted  to  the  monks  the  lordship  of  Fumess,  and  his  charter 
was  confirmed  by  Henry  I.,  Henry  II.  and  subsequent  kin^ 
The  abbot's  power  throughout  the  lordship  was  almost  absolute; 
he  had  a  market  and  fair  at  Dahon,  was  free  from  service  to  the 
county  and  wapentake,  and  held  a  sheriff's  toum.  By  a  succes- 
sion of  gifts  the  abbey  became  one  of  the  richest  in  England 
and  was  the  largest  Cistercian  foundation  in  the  kingdom.  At 
the  Dissolution  its  revenues  amounted  to  between  £750  and 
£Soo  a  year,  exclusive  of  meadows,  pastures,  fisheries,  mines, 
mills  and  salt  works,  and  the  wealth  of  the  monks  enabled  them 
to  practise  a  regal  hospitality.  The  abbot  was  one  of  the  twenty 
Cistercian  abbots  summoned  to  the  parliament  of  1364,  but  was 
not  cited  after  1330,  as  he  did  not  hold  of  the  king  in  capiie  per 
barotuam.  The  abbey  founded  several  offshoot  houses,  one  of 
the  most  important  bdng  Ruahen  Abbey  in  the  Isle  of  Man.  In 

1535  the  toyal  commiasioncrs  visited  the  abbey  and  repented 
four  <A  its  innu^,  including  the  abbot,  for  incontinence.  In 

1536  the  abbot  was  charged  with  o>mplicity  in  the  Pilgrimage 
of  Grace,  and  on  the  7th  of  April  1537,  under  compulsion, 
surrendered  the  abbey  to  the  king,  A  few  monks  were  granted 
pensions,  and  the  abbot  was  endowed  with  the  profits  of  the 
rectory  of  Dalton,  valued  at  £33,  6s.  8d.  per  annum.  In  1540 
the  estates  and  revenues  were  annexed  by  act  of  parliament  to 
the  Duchy  of  Lancaster.  About  James  I.'s  reign  the  site  and 
territ<»ie8  were  alienated  to  the  Prestons  of  Preston-Patrick, 
from  whom  they  descended  to  the  dukes  of  Devonshire. 

Conishead  Priory,  near  Ulverston,  an  Augustinian  foundation 
<tf  the  reign  of  Henry  II.,  has  left  no  remains,  but  of  the  priory 
of  Cartmel  (i  188)  the  fine  church  is  still  in  use.  It  is  a  cruciform 
structure  of  transitional  Nomian  and  latn  dates,  its  central 
tower  having  the  upper  storey  set  diagonally  upon  the  lower. 
The  chancel  contains  some  superb  Jacobean  carved  oak  screens, 
with  stalls  of  earlier  date. 

PDRNISSt  HARRT  (1854-  ),  British  caricaturist  and 
ilhistrator,  was  bom  at  Wexford,  Ireland,  of  English  and  Scottish 


363 

parents.  He  was  educated  in  DuUin,  and  in  his  schooldays 
edited  a  Scko^boy's  Punch  in  dose  imitation  of  the  original. 
He  came  to  London  when  he  was  nineteen,  and  b^an  to  draw 
far  the  illustrated  p^rs,  being  fxa  some  years  a  r^la;  contribu- 
tor to  the  Illustrated  London  News.  His  first  drawing  in  Punch 
appeared  in  1880,  and  be  joined  its  staff  in  1884.  He  illustrated 
Lucy's  "  Diary  of  Toby,  M.P.,"  in  Punch,  where  bis  political 
caricatiures  became  a  popular  feature.  Among  his  other  successes 
were  a  series  of  "  Puzzle  Heads,"  and  his  annual  "  Royal 
Academy  guy'd."  In  Royal  Academy  Antics  (iSgo)  he  published 
a  volume  of  caricatures  of  the  work  of  leading  artists.  He 
resigned  from  the  staff  of  Punch  in  1894,  produ^  for  a  short 
time  a  weekly  comic  paper  Lika  Joko,  and  in  1898  began  a 
humorous  monthly,  Fa«r  Game;  but  these  were  short-lived. 
Ammg  the  numerous  books  he  illustrated  were  James  Payn's 
Talk  ^  thff  Town,  Lewis  CaimU's  Syhie  and  Bruno,  Gilbert  i 
Beckett's  Comic  Blackstone,  G.  E  Farrow's  Wailypug  Book, 
and  his  own  novel.  Poverty  Bay  (1905).  Our  Joe,  his  great  Fight 
(1903),  was  a  collection  of  original  cartoons.  His  volume  of 
reminiscences,  Confessions  of  a  Caricaturist  (1901),  was  followed 
by  Harry  Furniss  at  Home  (1904).  In  1905  he  published  How  to 
draw  in  Pen  and  Ink,  and  produced  the  first  number  of  Harry 
Furniss' s  Christmas  Annual. 

FURNITURE  (from  "  furnish,"  Fr.  foumir),  a  general  term 
of  obscure  origin,  used  to  describe  the  chattels  and  fittings  re- 
quired to  adapt  houses  and  other  buildings  for  use.  Wood, 
ivory,  precmus  stones,  bronze,  silver  and  gold  have  been  used 
from  the  most  ancient  times  in  the  constmction  or  £ar  the 
decoration  of  fumiture.  The  kinds  of  objects  required  for 
furniture  have  varied  aco(Hding  to  the  changes  of  manners  and 
customs,  as  well  as  with  reference  to  the  materials  at  the  com- 
mand of  the  workman,  in  different  dimates  and  countries. 
Of  really  andent  fumiture  there  are  very  few  surviving  examples, 
partly  by  reason  of  the  perishable  materials  of  which  it  was  usually 
constmcted,  and  partly  because,  however  great  may  have  been 
the  splendour  of  Egypt,  however  consummate  the  taste  of  Greece, 
however  luxurious  the  life  of  Rome,  the  number  of  household 
appliances  wa^  very  limited.  The  chair,  the  couch,  the  table, 
the  bed,  were  virtually  the  entire  fumiture  ai  early  i>eoples, 
whatever  the  degree  of  their  dvilization,  and  so  they  remained 
until  the  dose  of  what  are  known  in  Eruopean  history  as  the 
middle  ages.  During  the  long  empire-strewn  centuries  which 
intervened  between  the  lapse  of  Egypt  and  the  obliteration  of 
Babylon,  the  extinction  of  Greece  and  the  dismemberment  of 
Rome  and  the  great  awakening  of  the  Renaissance,  household 
comfort  developed  but  little.  The  Ptolemies  were  as  well  lodged 
as  the  Plantagenets,  and  peoples  who  spent  their  Uves  in  the 
open  air,  going  to  bed  in  the  early  hours  of  darkness,  and  rising 
as  soon  as  it  was  light,  needed  but  little  household  fuiTiiture. 

Indoor  hfe  and  the  growth  of  sedentary  habits  exercised  a 
powerful  influence  upon  the  development  of  fumiture.  From 
being  splendid,  or  at  least  massive,  and  exceeding^  tfiarse  and 
oostly,  it  gradually  became  light,  plentiful  and  cheap.  In  the 
andent  dvilizations,  as  in  the  periods  when  our  own  was  atowly 
growing,  household  plenishings,  save  in  the  rudest  and  most 
elementary  forms,  were  the  privilege  of  the  great — no  person 
of  mean  degree  could  have  obtained,  or  would  have  dared  to 
use  if  he  could,  what  is  now  the  commonest  object  in  every 
house,  the  chair  (9.11.).  Sparse  examples  of  the  fumiture  of 
Egypt,  Nineveh,  Greece  and  Rome  are  to  be  found  in  museums; 
but  our  chief  sources  of  information  are  mural  and  sepulchral 
paintings  and  sculptures.  The  Egyptians  used  wooden  furniture 
carved  and  gilded,  covered  with  sf^did  textiles,  and  supported 
upon  the  legs  of  wild  animals;  they  employed  chests  and  coffers 
as  recqitades  for  clothes,  valuables  and  small  objects  generally. 
Wild  animals  and  beasts  of  the  chase  were  carved  upan  the 
furniture  of  Nimveh  also;  the  lion,  the  buU  and  the  ram  were 
especially  characteristic.  The  Assyrians  were  magnificent  in 
their  household  appointments;  their  tables  and  couches  were 
inlaid  with  ivory  and  predous  metals.  Cedar  and  ebony  were 
much  used  by  these  great  Eastern  pe<^es,  and  it  is  probable  that 
they  were  familiar  with  rosewood,  walnut  and  teak.  Solomon's 
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btd  was  of  cedar  of  Lebanon.  Greek  foniiture  was  essentially 
Oriental  in  iana;  the  more  sumptuous  varieties  were  of  bronze, 
damaaoeBed  with  gfM  and  sOver.  The  Romans  employed  Greek 
arti&ts  and  workmen  and  absorbed  or  adapted  many  of  their 
mobiliary  fashions,  especially  in  chairs  and  couches.  The  Roman 
tables  were  of  splendid  marbles  or  rare  woods.  In  the  later 
ages  of  the  empire,  in  Rome  and  afterwards  in  Constantinople, 
gold  and  silver  were  plentifully  used  in  furniture;  such  indeed 
was  the  abundance  of  these  predoua  metab  that  even  cooking 
ntenuls  and  common  dcnnestic  vessels  wen  made  of  them. 

The  architectural  features  so  prominent  in  much  of  the 
medieval  furniture  begin  in  these  Byzantine  and  late  Roman 
thrones  and  other  seats.  These  features  became  paramount  as 
Pointed  aidutectuie  became  genra^  in  Europe,  and  scarcely 
less  so  during  the  Renaissance.  Most  (A  the  medieval  furniture, 
chests,  seats,  trays,  &c.,  of  Italian  make  were  richly  gilt  and 
painteid.  In  northem  Eurc^  carved  oak  was  more  generally 
used.  State  seats  in  feudal  halls  were  benches  with  ends  carved 
in  tracery,  backs  panelled  or  hung  with  cloths  (called  cloths  of 
estate),  and  canopies  projecting  above.  Bedsteads  were  square 
frames,  the  testers  of  panelled  wood,  resting  on  carved  posts. 
Chests  of  oak  carved  with  panels  of  tracery,  or  of  Italian  cypress 
(when  they  could  be  imported),  ere  used  to  hrfd  and  to  carry 
clothes,  tapestries,  &c.,  to  distant  castles  and  manor  houses; 
for  house  furniture,  owing  to  its  scarcity  and  cost,  had  to  be 
moved  from  place  to  place.  Ct^pes  and  other  ecclesiastical 
vestments  were  k^t  in  chests  with  ornamental  lock  plates  and 
iron  hinges.  The  ^lendoor  of  most  feudal  houses  depended 
on  pictorial  tapestries  which  could  be  packed  and  carried  from 
place  to  place.  Wardrobes  were  rooms  fitted  for  the  reception 
of  dresses,  as  well  as  for  spices  and  other  valuable  stores.  Ex- 
cellent carving  in  relief  was  executed  on  caskets,  which  were  of 
wood  or  of  ivory,  with  painting  and  gilding,  and  decorated  with 
delicate  hinge  and  lock  metal-work.  The  general  subjects  of 
sculpture  were  taken  from  legends  of  the  saints  or  from  metrical 
romances.  Renaissance  art  made  a  great  change  in  architecture, 
and  this  change  was  exemplified  in  furniture.  Cabinets  iq.v.)  and 
panelling  took  the  outlines  of  palaces  and  temirfcs*.  In  Florence, 
Rome,  Venice,  Milan  and  other  capitah  of  lUly,  sumptuous 
cabinets,  tables,  chairs,  chests,  &c.,  were  made  to  the  orders 
of  the  native  princes.  Vasari  {Lives  of  Painters)  speaks  of 
scientific  diagrams  and  mathematical  problems  illustrated  in 
costly  materials,  by  the  best  artists  of  the  day,  on  furniture  made 
for  the  Medici  family.  The  great  extent  of  the  rule  of  Charles  V. 
helped  to  give  a  uniform  training  to  artists  from  various  countries 
resorting  to  Italy,  so  that  cabinets,  &c.,  'which  were  made  in 
vast  numbers  in  Spain,  Flanders  and  Germany,  can  hardly  be 
distinguished  from  those  executed  in  Italy.  Francis  I.  and 
Henry  VIII.  encouraged  the  revived  arts  in  their  respective 
dominions.  Pwtra  dura,  or  inlay  of  hard  pebbles,  agate,  lapis 
lasuU,  and  other  stones,  ivory  carved  and  inlaid,  carved  and  gilt 
wood,  marq\ietry  or  veneering  with  thin  woods,  tortoiseshell, 
brass,  &c.,  were  used  in  making  sumptuous  furniture  during  the 
first  period  of  the  Renaissance.  Subjects  of  carving  or  relief 
w^e  generally  drawn  from  the  theological  and  cardinal  virtues, 
from  dassical  mythology,  from*the  seasons,  months,  &c.  Carved 
altarpieces  and  woodwork  in  churches  partook  of  the  change  in 
style. 

The  gmt  period  of  furniture  in  almost  every  country  was, 
hxmevec,  unquestionably  the  i8th  century.  That  century  saw 
many  extravagances  in  this,  as  in  other  forms  of  art,  but  on  the 
whole  it  saw  the  richest  flaraison  of  taste,  and  the  widest  sense 
of  invention.  This  is  the  more  remarkable  since  the  furniture 
of  the  17th  century  has  often  been  criticized  as  heavy  and  couse. 
The  crttidnn  is  only  partly  justified.  Throughout  the  first  three- 
quarters  of  the  period  tjetween  the  accession  of  James  I.  and 
that  of  Queen  Anne,  massiveness  and  solidity  were  the  dis- 
tinguishing characteristics  of  all  work.  Towards  the  reign  of 
James  II.,  however,  there  came  in  one  of  the  most  pleasing  and 
elegant  styles  ever  known  in  England.  Nearly  a  generation 
before  then  Boulle  was  develc^ing  in  France  the  splendid  and 
palatial  method  of  inlay  which,  ^though  he  did  not  invent  it, 


is  insepaiaUy  associated  with  his  name.  '  We  owe  It  pedu^  to 
the  fact  that  France,  as  the  ncig^botir  of  Italy,  was  toached 
more  immediately  by  the  Renaissance  than  l^o^land  that  the 
reign  of  heaviness  came  earlier  to  an  end  in  that  country  than  on 
the  other  side  of  the  Channel.  But  there  is  a  heaviness  winch  is 
pleasing  as  well  as  one  which  is  forbidding,  and  much  of  the 
furniture  made  in  England  any  time  after  the  middle  of  the 
17th  century  was  highly  attractive.  If  English  furniture  of 
the  Stuart  period  be  not  sought  after  to  the  same  extent  as  that 
of  a  hundred  years  later,  it  is  yet  highly  priced  and  exceedingly 
decorative.  Angularity  it  often  still  possessed,  but  generally 
speaicing  its  cl^ance  of  form  and  richness  of  upholstering  lent 
it  an  attraction  which  not  long  before  had  been  entirely  biding. 
Aliltt  in  France  and  in  Inland,  the  moat  attractive  achievemetats 
of  the  cabinetmako:  bekn^  to  the  xStb  centuiy^EngJish  Qatea 
Anne  and  early  Geoi^ian  work  is  nniversaUy  charming;  the 
regency  and  the  reigns  of  Louis  XV.  and  XVI.  formed  a  period 
of  the  greatest  artistic  splendour.  The  inspiration  of  much  of 
the  work  of  the  great  English  school  was  derived  from  Franix, 
although  the  groplngs  after  the  Chinese  taste  and  ^e  earlier 
Gothic  manner  Were  mainly  indigenous.  The  Frendi  styles  of  the 
century,  which  began  with  excessive  flamboyance,  closed  befwe 
the  Revolution  with  a  chaste  perfection  of  detail  which  is  perhaps 
more  ddightful  than  anything  that  has  evtr  been  done  in 
furniture.  In  the  addevonents  of  Riesener,  David  RSntgen, 
Gouthidre,  Oeben  and  Rousseau  de  la  Rottidre  we  have  the  high- 
water  mark  of  craftsmanship.  The  marquetry  of  the  period, 
although  not  alwa)^  beautiful  in  itsdf,  was  executed  with 
extraordinary  smoothness  and  fixdsfa;  the  mounts  of  gilded 
bronze,  which  were  the  leading  characteristic  of  most  of  the  work 
of  the  century,  were  finished  with  a  minute  delicacy  of  touch 
which  was  until  then  unknown,  and  has  never  been  riralled  since. 
If  the  periods  of  Francis  I.  and  Henry  II.,  of  Louis  XlV.  and 
the  regency  produced  much  tliat  was  sumptuous  and  even  elegant, 
that  of  Louis  XVI.,  while  men's  minds  were  as  yet  tmdistm^d 
by  violoit  political  convulsions,  stands  out  as,  on  the  whole, 
the  one  consuramate  era  in  the  annals  of  furniture.  Times  of 
great  acMevment  are  almost  invoriaUy  followed  directly  by 
those  in  which  no  tall  thisUes  grow  and  in  whidi  eveiy  little 
shrub  is  magnified  to  the  dimensicms  of  a  forest  tree;  and  the 
so-called  *'  empire  style  "  which  had  begun  even  wliile  the  last 
monarch  of  the  ancien  rtgime  still  reigned,  lacked  alike  the  grace- 
ful conception  and  the  superb  execution  of  the  preceding  style. 
Heavy  and  usually  iminspired,  it  was  nurtured  in  tragedy  and 
perished  amid  disaster.  Yet  it  is  a  profoundly  interesting  st^, 
both  by  reason  of  the  dassical  roots  from  which  it  sprang  and 
the  attempt,  which  it  finally  reflected,  to  establish  new  ideas  in 
every  department  of  life.  Founded  upon  the  wreck  of  a  lingering 
feudalism  it  reached  back  to  Rome  and  Greece,  and  even  to 
Egypt.  If  it  is  rarely  charmii^,  it  is  often  impressive  fay  its 
sevoity.  Mahogany,  satinwood  and  other  rich  timbers  were 
characteristic  of  the  style  of  the  end  of  the  i8tb  century; 
rosewood  was  most  commonly  employed  for  the  choioer  wo^  ' 
of  the  banning  of  the  19th.  Bronze  mounts  were  in  high 
favour,  although  their  artistic  character  varied  materially. 

Previously  to  the  middle  of  the  i8th  century  the  only  cabinet- 
maker who  gained  sufficient  personal  distinction  to  have  had 
his  name  preserved  was  Andr£  Charles  Boulle;  beginning  with 
that  period  France  and  England  produced  many  men  whose 
renown  is  hardly  less  than  that  of  artists  in  other  media.  With 
Chippendale  there  arose  a  marvellously  brilliant  sdiool  of  EngUsh 
cabinetmakers,  in  which  the  most  outstanding  names  are  those 
of  Sheraton,  H^pelwhite,  Shearer  and  the  Adams.  Hot  if  the 
school  was  splendid  it  was  lunentably  short-lived,  and  the  i^th 
century  produced  no  angle  name  in  the  least  worthy  to  be 
placed  beidde  these  giants.  Whethn*,  in  an  age  of  machinery, 
much  room  is  left  for  fine  individual  execution  may  be  doubted, 
and  the  muiufacture  <d  furniture  now,  to  a  great  extent,  takes 
l^ce  in  large  factories  both  in  England  and  on  the  con- 
tinent. Owing  to  the  necessary  subdivision  of  labour  in  tbese 
establishments,  each  piece  of  furniture  passes  through  numerous 
distinct  workshops.   The  master  and  a  few  artificers  formetfly 
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Plate  I, 


Fia  t. — Venetiui  Folding  Cbav  of 
carved  and  gilt  vafaiut,  leather 
back  and  aeat;  about-isjo. 


FtO.  a. — Oak  Ann^halr.  Englisb, 
t7th  ccniurr. 


Fio.  J, — Arm-chair,  solid  seat,  cane 
baxk',  about  1660. 


FtO.  4. — Arm-chair,  gtnffed  back  and 
seat;  about  1650. 


Fio.  5. — Painted  and '  carved  Rigb- 
Biick  Quii  with  cane  back  and 
a(Bt;  about  1660. 


Fn.  6.— Caned  Walnut  Chairs.    En^iih,  cariy  tStli  ceatury. 
The  arm-chair  ia  inlaid. 


Fio.  7.— Wafauat  Chair:  about  irio^ 


Fn.  8. — Carved  Mahogany  Chair 
in  the  style  of  CUivendalc;  and 
half  of  i8th  century. 


Fn. 


9. — Carved  Mahogany  Arm-chair, 
fn  the  Style  of  Chippendale,  with 
rU)bon  patteni. 


Fn,  10. — Carved  and  Inlaid  Mahogany 
Cliairj  in  the  style  of  Hepplewhitei 
late  uth  century. 


Fio.  It. — Mahogany  Onir  In  lite 
style  of  Shaatoo;  about  1780. 


FIG-  i>. — Painted  and  gilt  Aim-diair 
with  cane  seat,  in  the  style  ol 
Adam;  about  1790. 


Fn.  13.— Arm-chair  of  carved  and  gilt 
Wood  with  atufled  back,  seat  and 
arms.    French,  Louis  XV.  style. 


FlQ.  14.— Mahogany  Arm-chair.  Empire 
Style,  ear* 
belonged 


Fro.  15.— Painted  anAMt  Beech  Cbur, 


The  chairs 


in  in  Figs,  i,  a,  6,8, 9,  n,  tJ,  ij,  are  In  the  Victoria  and  Albeit  Museum,  Figs.  8  and  q  being  lent  by 
were  lent  la  the  Beilmal  Groen  Kihibltion,  iSpa.  and  are  the  pnverty  of  Lad  Zoucbe  (j  and  7),  Eari 


[e,  eariy  10th  century,  said  to  have  English,  abour  i8a^  _^      |  . 

ongedtotbeDonMxmeiumay.         Digitized  by  VjOOQIC 

lent  by  Lt.-Col.  G.  D.  Croft  Lyons,  Fig.  13  by  J.  H.  FltxHenn,  Esq.  TUiat 


Brownlow  (4),  and  Sir  Spencer 


y-Fans,  G.C.B.  {ta). 
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l^rehch,  and  Iialf  of  I3tb  oentuiy. 


Fig.  3.— Ei^lish  Oak  Chest,  ^ted  1637. 


tiG.  3.— Tta&n  O^torentine)  Coffer  of  Wood^tE^tt  arabesque 
stucco  Mnament,  about  148a 


Fig.  4. — ItaUan  "  Cassone  "  or  Marriage  Coffer,  13th  century. 
Carved  and  gilt  wood  with  painted  front  and  ends. 


Fig.  5. — ^Walnut  Table  mth  expanding  leaves.   Swiss,  17th  century. 


Fig.  6.— Oak  Gate-Legged  Table.  EngGsh. 
17th  century. 


1 


Fig.  7.— Writing  Table.   French,  end  of  Louis  XV.  period. 
Riesener  marquetry,  ormolu  mounts  and  Sevres  plaques. 


 :  __] 

Fig.  8.— Painted  Satin-Wood  Tables,  in  the  style  of  Shetaton, 
about  1790. 


(The  above  are  in  the  \1ctoiia  and  Albert  Muanim,  enept  Fig.  8,  which  ware  in  the  Bethnal  Green  Exhibition,  iSgi.) 
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I.  CARVED  OAK  SIDEBOARD.  Enelish. 
17th  century.  Victoiia  and  Albm 
Muaeum. 


2.  CARVED  OAK  COURT  CUPBOARD.    English,  early  17th 
century.   Victoria  and  Albert  Museum. 


3.  EBONY  CARVED  CABI- 
•  NET.  The  interior 
decorated  with  inlaid 
ivory  and  coloured 
woods;  French  or 
Dutch,  middle  of  17th 
century.  Victoria  and 
Albert  Museum. 


4.  VENEERED  CHEST  OF 
DRAWERS.  About 
1690.  Lent  to  Bethnal 
Green  Exhibition  by 
Sir  Spencer  Ponsonby- 
Fane,  G.C.B. 


5.  EBONY  ARMOIRE. 
With  tortoise-shell 
panels  inlaid  with 
brass  and  other 
metals,  and  ormolu 
mountings.  Designed 
by  B6rain,  and 
executed  by  Andr6 
Boulle.  French, 
Louis  XIV.  period. 
Victoria  and  Albot 
Museum. 


6.  GLASS-FRONTED 
BOOKCASE  AND 
CABINET.  Of 
mahogany.  In  the 
style  of  Sheraton, 
about  1790.  Lent 
to  the  Bethnal  Green 
Exhibition  by  the 
late  Vincent  J.  Rob- 
inson, CLE. 


FURNITURE 


I.  COMMODE  OF  PINE.  With  mar- 
quetry of  brass,  ebony,  tortoise-shell, 
mother-of-pearl,  ivory,  and  green- 
stained  bone.  "Boulle"  work  with 
designs  in  the  style  of  B^rain. 
French,  late  period  <rf  U)uis  XIV. 


2.  COMMODE.  With  panels  of  Japanese 
lacquer  and  ormolu  mountings, 
in  the  style  of  Caffieri.  French, 
Louis  XV.  period. 


3.  TABLE  OF  KING  AND  TULIP 
WOODS.  With  ormolu  mountii^ 
Louis  XV.  period. 


ESCRITOIRE  A  TOILETTE.  For- 
merly belonging  to  Marie  Antoinette. 
Of  tulip  and  sycamore  woods  inlaid 
with  other  coloured  woods,  ormolu 
mounts.   Louis  XV.  period. 


5.  FOU  R-POST  BED- 
STEAD. Of  oak  inlaid 
with  bog-oaic  and  holly, 
from  the  "  Inlaid  Room  " 
at  Sizera;h  Castle,  West- 
morland. Latter  half  of 
sixteenth  century. 


6.  CARVED  AND  GILT 
BEDSTEAD.  With 
blue  silk  damask  cover- 
ings  and  hangings. 
French,  late  i8th 
century.  Louis  XVI. 
period. 


Fhm  ibe  VidoctB  and  Albctt  Miueum,  S.  KcniQCtoiL 
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superintended  each  piece  of  work,  which,  therefore,  was  never 
far  removed  from  tbe  designer's  eye.  Though  accomplished 
artists  are  retained  by  the  manufacturers  of  Ixindon,  Paris  and 
other  capitab,  there  can  no  longer  be  the  same  relation  between 
the  designer  and  his  work.  Many  operations  in  these  modem 
factories  are  carried  on  by  machinery.  This,  though  an  economy 
of  labour,  entails  loss  of  artistic  effect.  The  chisel  and  the  knife 
are  no  longer  in  sudi  cases  guided  and  omticUed  by  the  aensitivc 
touch  of  the  human  hand. 

A  decided,  if  not  atways  intdSgent,  effort  to  devise  a  new 
style  in  ftmUture  began  during  the  last  few  years  of  the  19th 
cmtury,  which  gained  the  name  of  "  I'ai  neupeau"  Its  pioneers 
professed  to  be  free  from  all  old  traditions  and  to  seek  inspiration 
from  nature  alone.  Hi4)pily  nature  is  less  forbidding  thui  many 
of  these  interpretation^  of  it,  and  much  of  the  "  new  art "  is  a 
remarkaUe  exemplification  oi  the  impossilHlity  of  alt<^ther 
igmHing  traditranal  forms.  The  style  was  not  long  in  degenerat- 
ing into  extreme  extravagance.  Fferiiaps  the  most  striking  con- 
sequence oi  this  effort  has  been,-  eqiectally  in  England,  the 
revival  of  the  use  of  oak.  Ughtly  pofisfaed,  or  waxed,  the  cheap 
foreign  oaks  (rften  produce  very  agreeable  results,  especially 
when  there  u  applied  to  them  a  simple  inlay  ni  boxwood  and 
stained  holly,  or  a  modern  form  otf  pewter.  The  simpUdty 
these  English  forms  is  in  remarkaUe  oontrast  to  the  tortured 
and  ungainly  outlines  of  continental  sedccrs  after  a  conscious 
and  unpleasing  "  originality." 

Until  a  very  recent  period  tbe  most  famous  collections  of 
historic  furniture  were  to  be  found  in  such  French  museums  as 
the  Louvre,  Cluny  and  the  Garde  Meubie.  Now,  however,  they 
are  rivalled,  if  not  surpassed,  by  the  magnificent  collections  of 
the  Victoria  and  Albert  Mosenm  at  South  Kensington,  and  the 
Wallace  coUectiott  at  Hertford  House,  Loudon.  The  latter,  in 
conjunction  with  the  Jones  beciuest  at  South  Kensington,  forms 
the  finest  oi  aH  gatherings  of  ^ench  furniture  the  great 
periods,  notwithstanding  that  in  the  Bureau  du  Rn  the  Louvre 
possesses  the  most  magnificent  Individual  example  in  existence. 
In  America  there  are  a  number  of  admirable  collecti<Mis  repre- 
sentative of  the  graceful  and  homely  "  colonial  furniture " 
made  in  En^and  and  the  United  States  during  the  Queen  Anne 
and  Georgiaa  periods. 

See  also  the  separate  articles  in  this  work  on  particular  forms  of 
furniture.  The  literature  of  the  subject  has  become  very  extensive, 
aad  it  {a  needless  to  multiply  here  the  references  to  booxs.  Perrot 
and  Chipiez,  in  thor  gr^t  Histpire  de  I'art  dans  I'antiguiU  (l88i2 
et  seqO,  deal  with  aiicient  times,  and  A.  de  Champeaux,  in  Le  Meuhle 
(1885),  with  the  middle  ages  and  later  period;  Eln^lish  fmniture  is 
admirably  treated  by  Percy  Macquoid  in  his  History  Of  Engtisk 
Furniture  (1905);  and  Lady  Dilke  s  French  FumUure  in  the  iSth 
Century  (1901),  and  Luke  Vincent  Lockwood's  Colomal  Fttrniture  in 
America  (1901),  should  also  be  consulted.  (J.  P.-B.) 

F0RNIVALL,  FREDERICK  JAUES  (1835-1910),  English 
philologist  and  editor,  was  bom  at  Egham,  Surrey,  on  the  4th 
of  February  1825,  tbe  son  of  a  surgeon.  He  was  called  to  the  bar 
in  1849,  but  his  alttention  was  soon  diverted  to  philological 
studies  and  social  problems.  He  gave  Frederick  Denison  Maurice 
valuable  assistance  in  the  Christian  Socialist  movement,  and  was 
one  of  the  founders  of  the  Working  Men's  Coll^.  For  half  a 
century  he  indefatigably  promoted  the  study  of  early  En^ish 
literature,  partly  by  his  own  weak  as  editor,  and  still  more 
efficaciou^y  by  the  agency  of  the  numerous  learned  societies 
of  which  he  was' both  founder  and  director,  especially  the  Early 
-English  Text  Society  (1864),  which  has  been  of  inestimable, 
service  in  promoting  the  study  of  eatiy  and  middie  English. 
He  also  established  and  conducted  the  Chaucer,  Ballad,  New 
Shakespeare  and  Wyclif  Sodeties,  and  at  a  later  period  societies 
for  the  special  study  of  Browning  snd  Shelley.  He  edited  texts 
for  the  Eariy  En^h  Text  Society,  for  the  Roxbui|^  Club 
and  the  Rolls  Series;  but  his  most  important  labours  were 
■  devoted  to  Chaucer,  whose  study  he  as  an  editor  greatly  assisted 
by  his  "  Six-Text "  edition  of  tbe  Ccufefbtiry  T^legy  and  other 
-puUtcatloUi  lof  the  Chaucer  Sodety.  EEe  was  the^honorazy- 
secretnty  ^  th«  Phflolc^cal  Society,  and  was  cm  of  the  origiiuU 
promoter8bftbeOifdfd#<v£iifJ{fftJ)iKfjoMf3r.  Heco-operatcd 


with  its  first  editor,  Heibeit  Coleridge,  iCnd  after  his  death 
was  for  some  time  principal  editor  during  the  preliminary  period 
of  the  collection  of  matodal.  The  compietion  of  his  half-century 
of  labour  was  acknowledged  in  igoo.by  a  handsome  testimonial, 
including  the  preparation  by  his  friends  a  volume  of  philo- 
logical essays  spedaily  dedicated  to  him.  An  English  Miscelttmy 
(Oxford,  1901),  and  a  considerable  donation  to  the  Early  Encash 
Text  Sodety.  Dr  FvmivaU  was  always  an  enthusiastic  oarsman, 
and  till  the  end  kept  up  Us  intettst  in  rowing;  with  John 
Beesley  in  184s  he  introduced  the  new  type  of  nanow  scuUing 
boat,  and  in  1S86  started  races  on  the  Thames  Cor  sculling  fours 
and  sculling  eights.    He  died  on  the  2nd  of  July  1910. 

FURSE,  CHARLES  WELUMOTON  (1868-1904),  Ei«lish 
painter,  bom  at  Staines,  the  son  of  the  Rev.  C.  W.  Furse,  arch- 
deacon of  Westminster,  was  descended  collaterally  from  Sir 
Joshua  Reynolds,  and  in  his  short  span  of  Ufe  achieved  such 
rare  excellence  as  a  portrait  and  figure  painter  that  he  forms  an 
important  link  in  the  chain  of  British  portiaxture  which  extends 
from  the  time  when  Van  Dyt^  was  called  to  the  court  of  Chades  I. 
to  our  own  day.  His  talent  was  preoodous;  at  the  age  of  seven 
he  gave  indicatioiks  of  it  in  a  niimber  a£  drawings  iUustxating 
Scott's  novds.  He  entoeddiel^adesdiool  in  1884,  winning  the 
Slade  scholarship  in  the  foUowing  year,  uid  conqileted  his  educar 
tkm  at  Julian's  a^itr  in  Paris.  Hud  worker  as  he  ma,  his 
activity  was  frequently  interrupted  by  ^>ells  of  illness,  for  he  had 
developed  signs  of  conMimptnn  when  he  Was  still  attending  the 
Slade  school.  An  important  canvas  called  "  Cain"  was  his  first 
contribution  (1888)  to  the  Royal  Academy,  to  the  assodateship 
of  which  he  was  elected  in  the  year  of  his  death.  For  some  years 
before  he  had  been  a  staunch  supports  of  the  New  English  Art 
Club,  to  the  exhibitions  of  which  he  was  a  regular  contiibutoi. 
He  was  maitied  in  October  xgoo  to  Kathenne,  daugjtter  of  Ji^ 
Addiagtou  Symomfa,  His  fondness  for  sport  and  of  an  open-«ir 
Ufe  found  ex|»e8uan  in  his  art  and  inlcodnoed  a  new,  frnh  and 
vigorous  note  into  portraiture.  There  is  never  a'suggestioik  of 
the  studio  or  of  the  fatiguing  pose  in  his  portraits.  The  sitters 
appear  unconscious  of  being  painted,  and  are  geneially  seen  in 
the  pursuit  of  their  favourite  outdoor  sport  or  pastime,  in  the 
full  enjoyment  of  life.  Such  are  the  "  Diana  of  the  Upluids," 
the  "  Lord  Roberts  "  and  "  The  Return  from  the  Ride  "  at  the 
Tate  Gallciy;  the  four  children  in  the  "  Culling  with  the  YodL 
and  Ainsty,"  "  The  Lilac  Gown,"  "  Mr  and  Mrs  Oliver  Fishing  " 
and  the  portrait  of  Lord  Charles  Beresford.  Most  of  these 
pictures,  and  indeed  neariy  all  the  work  completed  in  the  few 
years  eA  Fuxsc's  a(^ivityrShoiw  a  pronoonced  decorative  tendenQT. 
His  sense  dt  qiace,  composition  and  deooratiVfl  design  can  best 
be  judged  by  his  admirable  mural  decontions  for  livopool 
town  ball,  encuted  between  1899  and  1902.'  A  memorial  ^iibip 
tion  of  Fnrse's  paintings  and  sketches  was  held  at  tbe  Bixdi^;ti(m 
Fine  Arts  Club  in  1906. 

FORST,  JOLIOS  (1805-1875),  German  Orientalist,  was  born 
of  Jewish  parents  at  Zerkowo  In  Posen,  on  the  iiik  ot  May  1805. 
He  studied  philosophy  and  philology  at  Beriin,  and  oriental 
literatureat  Posen,  Brulau  and  Halle.  In  1857  he  was  appointed 
to  a  lecttErediip  at  the  university  of  Leipaig,  and  be  was  promoted 
to  a  professorship  in  1864,  whichhe  held  antil  his  death  at  Leli»ig 
on  ^e  9th  of  Febmary  1873.  Aaumg  Ida  wacitings  may  be 
mentiiHked  Lekrg^ude  dtr  aramdischtn  Idiom  (Leipaug,  1835) ; 
JJbromm  sacromm  VUeris  TVstaffWHJf  amcordanliM  B^akme 
atqm  CAaMiMcae(Leipzig,  1 837-1840) ;  HtbrUixhesmid  chcldnisches 
WMerbuch  (1851,  English  transhition  by  S.  Davidsoia  1867); 
KvUur  und  LiteraUwgesdncht&dtr  Juden  i»  Asian  (1849).  Fttist 
also  edited  a  vhluable  Biblioikeca  JudaiiM  (Ldpxig,  3849-1863), 
and  was  the  avthor  of  some  othev  wo^'of  nunm  impdrtance. 
From  1840  to  1851  he  was  editor  of  Dtr  Qrimt,  a  joxunal  devoted 
-  to  the  langoage^  Httfaturc,  histeiy  and  antii^ties  of  the  Jews. 

FORSmiBffitfi*  the  name  of  two  noble  bouses- of  Germany. 

I.  The  more  important  is  in  posaesuon  of  a  aaediatised  prind- 
pality  in  the  district  of  the  Black  Forest  and  t!he  Upper  Danube, 
fduch  looiivrises  the  oontsh^  of  HeHigAdieiBi'about.fm.  to 
the  N.  of  the  Lake  bf  Cimstanoe,  thelsnd^viateaof  SttthUogen 
and  Baav,  and  the  lordships  of  Jungnau,  Tkochtd&Bg«B,Havaeii 
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and  Mdskirch  or  MesAirch.  Hk  tenitOTy  is  dis^ntinoous; 
and  as  it  lies  partly  in  Baden,  partly  in  Wtlrttembei:^,  and  pardy 
in  the  Prussian  province  of  Sigmaringen,  the  head  oi  the  family 
is  an  hereditary  mmber  of  the  first  dumber  of  Baden  and  of 
the  chamber  of  peers  in  Wlirttemberg  and  in  Prussia.  The 
rdationa  of  the  principality  with  Baden  are  defined  by  the  treaty 
of  May  1835,  and  its  relations  with  Wflrttemberg  by  the  royal 
declaration  of  1839.  The  Stammort  or  ancestral  seat  of  the 
family  is  Ftirstenberg  in  the  Black  Forest,  about  13  m.  N.  of 
SchaShausen,  but  the  principal  residence  of  the  present  lepre- 
suitatives  of  the  main  line  is  at  Donaueschingen. 

The  family  of  FfLrstenberg  claims  descent  from  A  certain 
Count'  Unruoch,'a  contemporary  of  Chademagne,.  but  their 
authentic  pedigree  is  only  traceable  to  Egi&o  IL,  count  oi 
Urach,  who  died  before  ii$6.  In  isiS  his  successors  inherited 
the  possessions  of  the  house  of  Z&hringen  in  the  Baar  district 
of  the  Black  Forest,  where  they  built  the  town  and  castle  of 
Ftirstenberg.  Of  the  two  sons  of  Egino  V.  of  Urach,  Conrad, 
the  elder,  inherited  the  Breisgau  and  founded  the  line  of  the 
counts  of  Freiburg,  while  the  younger,  Heinrich  (1215-1284), 
received  the  territories  lying  in  the  Kinaigthal  and  Baar,  and 
from  1350  cmward  styled  himself  first  lord,  then  count,  of 
Ftirstenberg.  Ifis  territories  were  subsequently  divided  among 
several  branches  of  his  descendants,  though  tempotorily  re- 
united under  Count  Friedrich  III.,  whose  wife,  Anna,  heiress 
of  the  last  count  of  Wardenberg,  brought  him  the  countship  of 
Heiligenbei^  and  lordships  of  Jungnau  and  Trochtdfingen  in 
X534*  On  Friedrich's  death  (1559)  his  territories  were  divided 
between  his  two  sons,  Joachim  and  Christof  I.  Of  these  the 
fCHrmer  founded  the  line  of  Heiligenberg,  the  latter  that  of 
Kinzigthal.  The  Kinzigthal  branch  was  again  subdivided  in 
the  iytb  century  between  the  two  sons  of  Christof  II.  (d.  1614), 
the  elder,  Wratislaw  II.  (d.  1642),  founding  the  line  of  Mtisskirch, 
the  younger,  Friedrich  Rudolf  (d.  1655),  that  of  Stiihlingen. 
The  Heiligenberg  branch  received  an  accession  of  dignity  by  the 
etevation  of  Count  Homann  Egon  (d.  1674)  to  the  rank  of  prince 
ci  the  Empire  in  1664,  but  ^  Uiie  became  extinct  with  the 
death  of  his  son  Prince  Anton  Egon,  favourite  of  Kong  Augustus 
the  Strong  and  regent  of  Saxony,  in  1716.  The  heads  of  both 
the  Mdsskirch  and  StUhUngen  lines  were  now  raised  to  the 
dignity  of  princes  of  the  Empire  (1716).  The  Mtisskirch  branch 
died  out  with  Prince  Karl  Friedrich  (d,  1744);  the  territories 
of  the  SttihUngen  branch  had  been  divided  on  the  death  of 
Count  Prosper  Ferdinand  (1662-1704)  between  his  two  sons, 
Joseph  Wilhelm  Ernst  (1699-1762)  and  Ludwig  August  Egon 
(x  705-r  7  $9) .  The  first  of  these  was  created  prince  of  the  Empire 
on  the  loth  of  December  1716,  and  founded  the  princely  line 
of  the  Swabian  FUrstenbergs;  in  r773  he  obtained  from  the 
emperor  Francis  I.  for  all  his  legitimate  sons  and  thor  descend- 
ants the  right  to  bear,  instead  of  the  style  of  lan<^;rave,  that  of 
prince^  which  had  so  far  been  confined  to  the  reigning  head  of 
the  family.  Ludwig,  on  the  other  hand,  founded  the  famify  of 
Uie  landgraves  of  Ftirstenberg,  who,  since  their  territories  lay 
in  Austria  and  Moravia,  were  known  as  the  "  cadet  line  in 
Austria."  The  princely  line  became  extinct  with  the  death 
of  Karl  Joachim  in  1804,  and  the  inheritance  passed  to  the 
Bohemian  branch  of  the  Austrian  cadet  line  in  the  person  of 
Karl  Egon  II.  (see  below).  Two  years  later  the  principality 
was  mediatised. 

In  1Q09  there  were  two  branches  of  the  princely  house  of 
FUrstenberg:  (i)  the  main  branch,  that  of  Fllxstenberg-Dtmaue- 
schingen,  the  head  of  which  was  Prince  Maximilian  £^n  (b. 
1863),  who  succeeded  his  cousin  Kad  Egon  III.  in  1896;  (a) 
that  of  FUrstenberg'Kdnigsboft  in  Bolwmia,  the  head  of  which 
was  Prince  Emil  Egon  (b.  1876),  chamberlain  and  secretary  of 
legation  to  the  Austro-Hungarian  embassy  in  London  (1907}- 
The  cadet  line  of  the  landgraves  of  Ftirstenberg  is  now  extinct, 
its  last  representative  having  been  the  landgrave  Joseph  Frie- 
drich Ernst  of  Fttrstenberg-Weitra  (1860-1896),  son  of  the 
landgrave  Ernst  (i8r6-i889)  by  a  morganatic  marriage.  He 
was  not  recogniaed  aa  dimbltrHg  by  the  family.  Ihe  landgraves 
of  Ftlrsteabcfg-weiein  1909  represented  only  by  the  landgravines 


Theresa  (b.  1839)  and  Gabtielle  (b.  1844),  daughters  of  the 
landgrave  Johann  Egon  (180^x879). 

From  the  days  of  Heuirich  oS  Urach,  a  rdative  and  notable 
supporter  of  Rudo^h  of  Habsburg,  the  Fttostenberfl^  have 

played  a  stirring  part  in  German  history  as  statesmen,  ecclesi- 
astics and  notably  soldiers.  There  was  a  popular  saying  that 
"  the  emperor  fights  no  great  battle  but  a  Ftirstenberg  falls." 
In  the  Heiligenberg  line  the  following  may  be  more  particularly 
noticed. 

Franz  Eoon  (1625-1682),  bishop  of  Strassbuig,  was  the  elder 
son  of  Egon  VIL^  count  of  Ftirstenberg  (1588-1635),  who  served 
with  distincrion  as  a  Bavarian  general  in  the  Thirty  Years*  War. 
He  began  life  as  a  soldier  in  the  imperiid  senncc,  but  on  the 
elevation  of  his  friend  Maximilian  Henry  of  Bavaria  .to  the 
electorate  of  Cologne  in  1650,  he  went  to  his  court  and  embraced 
the  ecclesiastical  career.  -  He  soon  gained  a  complete  ascendancy 
over  the  weak-minded  elector,  and,  with  his  brother  William 
Egon  (see  below),  was  mainly  instrumental  in  making  him  the 
tool  of  the  aggressive  ptolicy  Louis  XIV.  of  France.  Ecclesi- 
astical preferments  were  heaped  upon  him.  As  a  child  he  had 
been  appointed  to  a  canonry  of  Cologne;  to  these  he  added 
others  at  Strassburg,  li^ge,  Hildesheim  and  Spres;  he  became 
also  suffragan  bishop  and  dean  of  Cologne  and  provost  of  Hildes- 
heim, and  in  1663  bishop  of  Strassburg.  ikter  he  was.  also 
prince-abbot  of  Ltlders  and  Murbach  and  abbot  of  Stablo  and 
Malmedy.  On  the  condu^n  of  a  treaty  between  the  fsmperot 
and  the  elector  of  Cologne,  on  the  iith  of  May  1674,  Frani  vaa 
deprived  of  all  his  prdterments  in  Germany,  and  was  compiled 
to  take  refuge  in  France.  He  was,  however,  amnestied  with  his 
brother  William  by  a  special  article  of  the  treaty  of  Nijmwegen 
(1679),  whereupon  he  returned  to  Cologne.  After  the  French 
occupation  of  Strassburg  (i68t)  he  took  up  bis  residence  there 
and  died  on  the  ist  of  April  1682. 

His  brother  William  Egon  (1629-1704),  bishop  of  Strassburg, 
began  bis  career  as  a  soldier  in  the  French  sovice.  He  went  to 
the  court  of  the  elector  of  Cologne  at  the  same  time  as  Fraus 
Egon,  yrboat  seal  for  the  cause  of  Louis  XIV.  of  France  he  shared. 
In  1673  the  intrigues  of  the  two  Ftirstcoberes  had  resulted  in  a 
treaty  of  offensive  alliance  between  the  French  mtmarchy  and 
the  dectorate  of  Cologne,  and,  the  brothers  being  regarded  by 
the  Imperialists  as  the  main  cause  of  this  disaster,  William  was 
seized  by  imperial  soldiers  in  the  monastery  of  St  Pantaleon  at 
Cologne,  hurried  off  to  Vienna  and  there  tried  for  his  life.  He 
was  saved  by  the  intervention  of  the  papal  nuncio,  but  was  kept 
in  prison  till  the  signature  of  the  treaty  of  Nijmwegen  (1679). 
As  a  reward  for  his  services  Louis  XIV.  i4>pointed  him  bishop 
of  Strassburg  in  succession  to  his  brother  in  1682,  in  1686  obtained 
for  him  from  Pope  Innocent  XI.  the  cardinal's  hat,  and  in  1688 
succeeded  in  obtaining  his  election  as  coadjutor-archbishop  of 
Cctogne  ttod  success^  to  the  elector  Maximilian  Henry.  At  the 
instance  of  the  emperw,  however,  the  pope  interposed  his  veto; 
the  canons  followed  the  papal  lead,  and,  the  progress  of  the 
Allies  against  Louis  XIV.  depriving  him  of  all  prospect  of 
success,  William  Egon  retired  to  France.  Here  he  took  up  his 
abode  at  his  abbey  of  St  Germain  des  Prds  near  Paris,  where  be 
died  on  the  iqth  of  April  1 704. 

In  the  Stiihlingen  line  the  most  notable  was  Karl  Egon 
(1796-1854),  prince  of  Ftirstenberg,  the  son  of  Prince  Kari 
Alois  of  Ftirstenberg,  a  general  in  the  Austrian  service,  who  was 
killed  at  the  battle  of  Loptingen  on  the  sstK  of  March  1799. 
In  1804  he  inherited  the  Swabian  prindpaUty  of  FOrstenbeng 
and  all  the  possessions  of  the  family  e»ept  the  Moravian  estates. 
He  studied  at  Freibui|;  and  Wilrabuxg,  and  in  1815  accompaniod 
Prince  Schwarzenberg  to  Paris  as  staff-officer.  In  1S17  he  came 
of  age,  and  in  the  following  year  married  the  princess  Amalie 
of  Baden.  By  the  mediatizatton  o£-  his  prindpality  in  1S06  the 
greater  part  of  his  vast  estates  had  fallen  under  the  sovereignty 
of  the  grand-duke  of  Baden,  and  Prince  Ftirstenberg  took  a 
conspicuous  part  in  the  upper  house  of  the  grand-^uchy.  In 
politics  he  distinguidied  himself  by  a  liberalism  rare  in  a  great 
German  noble,  carrying  through  by  his  personal  influence  with 
his  peers  the  alxdition  of  tithes  and  lea6ai  dues  and  stanchly 
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advocating  the  freedom  of  the  press.  He  was  not  less  distin- 
goisbed  by,  hU  large  charities:  among -other  foundations  he 
established .  a  hospital  at  Donaueschingen.  Fox  the  indiistrial 
development  of  the  country,  too,  he  did  much,  and  proved  himself 
also  a  notable  patron  of  the  arts.  His  palace  of  Donaueschingen, 
with  its  collections  of  paintings,  engravings  and  coins,  was  a 
centre  of  culture,  where  poets,  painters  and  musicians  met  with 
princely  entertainment.  He  died  on  the  14th  of  September 
1S69,  and  was  succeeded  by  his  son  Karl  £gon  II.  (1830-1892), 
with  the  death  of  whose  son,  Kail  £gon  III.,  in  1&96,  the  title 
and  estates  passed  to  Prince  Mwimiliaa  Egpat  head  of  the  cadet 
line  of  FOrsteiteg-Fttiglitz. 

See  Mdndi,  Gesch,  i»s  Eatma  wid  4es  tanies  FSrstaibert,  4  vols. 

(Abt-la-Chapelle,  1829-1847);  S.  Riezler,  Cesck.  des  jUrsdichm 
Houses  FUrslenberg  bts  IJOT^  (Tiibingen,  1883);  FUrsUnbergisches 
Vrkundmhuch,  edited  by  S.  Riezler  and  F.  L.  Baumann,  vols,  i.-vii. 
{TabiiUien,  1877^1891),  continued  s.  UL  Mitteitumeen  atu  dan 
fUrsUicn.  P^stenbergisohem  Arehiv  by  Baumann  and  G.  Tumbfilt, 
3  vols.  (ib.  1899-1902);  Stokvis,  Manuel  d'kistoire  (Leiden,  1890- 
1893) ;  Almanack  de  GotHa;  AUgemeine  deutsche  Biographic. 

3.  The  second  Ftirstenberg  family  has  its  pofisessions  in 
Westi^alia  and  the  country  of  the  Rhioe,  and  takes  its  name 
fnna  the  castle  <rf  FUntenberg  on  the  Ruhr.  The  two  most 
remarkable  mfn  whom  it  has  produced  are  Franz  Friedrich 
Wilhelm,  freilierr  von  FOrstenberg,  and  Franz  ^on,  count  von 
Fttrstenberg-Stammheim.  The  former  (1738-1810)  became 
ultimately  vicar-general  of  the  prince-bishop  of  MOnster,  and 
effected  a  great  number  of  important  reforms  in  the  administra- 
tion of  the  country,  besides  doing  much  for  Us  educational 
and  indu^rial  development.  The  latter  (1797-1S59)  was  an 
enthusiastic  patron  of  art,  who  zealously  advocated  the  comple- 
tion of  the  Cologne  cathedral,  and  erected  the  beautiful  church 
oi  St  ApoUinaris  near  Remagen  on  the  Rhine.  He  was  a  member 
of  the  Prussian  Upper  House  in  1849,  ooUabwated  in  founding 
the  Freussisckts  WocMttMaU,  and  was  an  ardoit  defender  of 
Catholic  interesta.  His  sosi  Count  Gisb^  von  FOrstenberg- 
Stanunheim  (b.  1836),  waa  in  1909  had  of  the  Rhenish  line  of 
the  bouse  of  Fiirstenberg. 

FCrSTENWALDE.  a  town  of  Germany,  in  the  Prussian 
province  of  Brandenburg,  on  the  right  bank  of  the  ^ee,  and 
on  the  railway  from  Berlin  to  Frankfort-on-Oder,  28  m.  £.  of 
the  former  dty.  Pop.  (1905)  20,498.  Its  beautiful  cathedral 
church  contains  several  old  monuments.  The  industries  are 
important,  including,  besides  brewing  and  malting,  mamifactores 
of  starch,  vinegar,  electric  lamps  and  gas-fittings,  stoves,  &c., 
iron-founding  and  wool-weaving.  Filrstenwalde  is  one  of  the 
oldest  towns  of  Brandenburg.  From  13S5  it  was  the  seat  of 
the  bishop  of  Lebus,  whose  bishopric  was  incorporated  with 
the  electcffate  of  Brunswick  in  1595. 

FORTH,  a  manufacturing  town  of  Germany,  in  the  kingdom 
of  Bavaria,  at  the  confluence  of  the  Pegnitz  with  the  Regnitz, 
5  m.  N.W.  from  Nuremberg  by  rail,  at  the  junction  of  lines  to 
Hof  and  WOrzburg.  Pop.  (1885)  sSASSi  (1905)  60,638.  It  is 
a  modern  town  in  appearance,  with  broad  streets  and  palatial 
business  houses.  Of  its  four  Evangelical  churches,  the  9ld  St 
Michaeliskirche  is  a  handsome  structure;  but  its  chief  edifices 
are  the  new  town  hall,  with  a  tower  175  ft.  high  and  the 
magnificent  synagogue.  The  Jews  have  also  a  high  school, 
which  enjoys  a  great  r^utation.  There  are  besides  a  classical, 
a  wood-carving  and  an  agricultural  school  and  a  library.  FUrth 
is  the  seat  of  several  important  industries;  particularly,  tJie 
production  of  chromolith^gmphs  and  picture-books,  the  manu- 
facture of  mirrors  and  mirror-frames,  bnaue  and  gold-leaf  waresj 
pencils,  toys,  bi^erdashery,  optical  instruments,  ^ver ,  work, 
turnery,  chicory,  machinery,  fancy  boxes  and  cases,  and  an 
extensive  trade  is  carried  on  in  these  goods  as  also  in  hops, 
metals,  wool,  groceries  and  coal.  A  large  annual  fair  is  held 
at  Midiaelmas  and  lasts  for  eleven  days.  The  earliest  railway 
in  Germany  was  that  between  Nuremberg  and  Forth  (opened 
on  the  7th  of  pecember  1835). 

FUrth  was  founded,  according  to  tradition,  by  Charlemagne, 
who  erected  a  chapel  there.  It  was  for  a  time  a  Vogtei  (advocate- 
ship) under  the  burgraves  oi  Nuremberg,  bu(,  alnut  1314  it  was 


bequeathed  to  the  see  of  Bambng,  and  in  1806  ft  came  into 
the  posaessioD  of  Bavaria.  In  1633  Gustavus  Addphus  besieged 
it  in  vain,  and  in  1634  it  was  pillaged  and  burnt  by  the  Croats. 
It  owes  its  rise  to  prosperity  to  the  tolerance  it  meted  out  to  the 
Jews,  who  found  here  an.  asylum  from  the  oi^ression  under 
which  th^  suffered  in  Nuremberg. 
See  FromnUller,  Chrouik  der  Stadt  FUrtk  (18S7). 

FURTWXnGLKR,  ADOLF  (1853-1907),  German  archaeologist, 
was  bom  at  Freiburg  im  Breisi^u,  and  was  educated  there, 
at  Leipzig  and  at  Munich,  where  he  was  a  pugiX  of  H.  Brunn, 
whose  comparative  method  in  art<ritici5m  be  much  developed. 
He  took  part  in  the  excavations  at  01yiiq>ia  in  1878,  became 
an  assistant  in  the  Berlin  Mxiseum  in  z88o,  and  professor  at 
Berlin  (2884)  and  later  at  Munich.  His  latest  excavation  work 
was  at  Aegina.  He  was  a  prolific  writer,  with  a  prodi^ous 
knowledge  and  memory,  and. a  most  ingenious  and  confident 
critic;  and  his  work  not  only  dominated  the  field  of  archaeological 
criticism  but  also  raised  its  standing  both  at  home  and  abroad. 
Among  Us  numerous  publications  the  most  important  were  a 
volume  on  the  bronzes  found  at  Olympia,  vast  works  on  ancient 
gems  and  Greek  vases,  and  the  invaluable  Uasterpieca  of 
Greek  Scul^ure  (English  translation  by  £ug6nie  Strong.  He 
died  at  Athens  on  the  xoth  of  October  1907. 

FURZE,  Goxsn  or  Whin;  botanioJ  name  Ulex  (Ger. 
Steckginster,  Fr.  ajonc),  a  genua  of  thorny  papilionaceous 
shrubs,  of  few  ^)ecies,  confined  to  west  and  central  Europe  and 
north-west  Africa.  Common  furze,  U.  europaeus,  is  found  on 
heaths  and  commons  in  western  Etux^  from  Denmark  to  Italy 
and  Greece,  and  in  the  Canaries  and  Azorev,  mid  is  abundant 
in  nearly  all  parts  of  the  British  Isles.  It  grows  to  a  height 
of  3-6  ft.;  it  has  hairy  stems,  and  the  smaller  branches  end  each 
in  a  spine;  the  leaves,  soimetimes  lanceolate  on  the  lowermost 
branches,  arc;  mostly  represented  by  spines  from  3  to  6  lines  long,, 
and  branching.^  their  ba&e;  and  the  flowers,  about  three-quarters 
(4  an  inch  in  l^jgth,  have  a  shaggy,  yellomsh-olive  calyx,  with  two 
small  ovate  bracts  at  its  base,  and  ^^war  in  early  spring  and 
late  sutunm.  They  are  yellow  and  sweet-scented  and  visited  by- 
bees.  The  pods  are  few-seeded;  their  crackling  as  they  burst 
may  often  be  heard,in  hot  weather.  This  species  comprises  the 
varieties  vulgaris,  or  U.  europaeus  proper,  which  has  spreading 
branches,  and  strong,  many-ridged  spines,  and  stricius  (Irish 
furze),  with  erect  branches,  and  slender  4-edged  spines.  The 
other  British  species  of  farze  is  U.  nanus,  dwari  furze,  a  native 
of  Belgium,  Spain  and  the  west  of  France;  it  is  a  procumbent 
plant,  less  hairy  than  U.  europaeus,  with  smaller  and  more 
orange-colowed  flowers,  which  «pri4ig  from  the  primary  spines, 
and  have  a  nearly  smooth  calyx,  with  nuaute  basal  bracts. 
Furze,  or  gorse,  ia  aometinies  em^yed  for  fences. 

Notwithstanding  its  fbrmidaUe  s{dnes,  the  young  shoots 
yield  a  palataUe  and  nutritious  winter  forage  for  horses  and 
cattle.  To  fit  it  for  this  purpose  it  must  be  chopped  and  bruised 
to  destroy  the  spines.  This  is  sometimes  done  in  a,  primitive 
and  laborious  way  by  laying  the  gorse  upon  a.block  of  .wood  and 
beating  it  with  a  m^et,.  flat  at  one  end  and  armed  with  crossed 
knife-edges  at  the  other,  by  the  alternate  use  of  which  it  is 
bruised  and  chopped.  There  are  now  a  variety  of  machines 
by  which  this  is  done  rigidly  and  efficiently,  and  which  are  in 
use  where  this  kind  of  forage  is  used  to  any  extent.  The  agri- 
cultural value  of  this  plant  has  f^n  twen  qver-rated  by  theoreti- 
cal writers.  In  the  case  very  poor,  dry  soils  it  does,  however, 
yield  much  valuable  food  at  a-  season  when  grew  forage  is  not 
otherwise  to  be  had.  It  is  on  this  account  of  importance  to 
dairymen,;  and  to  them  it  has  this  further  recommendation, 
that  cows  fed  upon  it  give  much  rich  milk,  which,  is  free  |rom 
any  unpleasant  flavour.  To  turn  it  to  good  account,  it 
must  be  sown  in  drills,  kept  clean  by  boeingt  and  treated 
as  a  regular  green  crop.  If  sown  in  March,  on  land  fitly  pre- 
pared and  afterwards  duly  cared  for,  it  is  ready  for  use  in  the 
autumn  of  the  following  year.  A  succession  of  cuttings  of 
proper  age  is  obtained  for  several  years  from  tjhe  same  .field. 
It  is  cub  ^y.  a  slunt  stout  scythe,  and  must  be  brought 
from  the  fidd  daily;  for  (when  put  in  a  heap  after  being 


Digitized  by 


368 


FUSARO— FUSEL  OIL 


chopped  and  braised  it  heats  rapidly.  It  is  given  to  horses  and 
com  in  combination  irith  chopped  hay  or  straw.  An  acre  wiU 
produce  about  aooo  &ggot8  of  green  t«t>*year-old  gorse,  weighing 
ao  tt»  each. 

This  plant  is  invaluable  in  mountain  sheep-walks.  The 
rounded  form  of  the  furze  bushes  that  are  met  with  in  such 
situations  shows  how  diligently  the  annual  groftrth,  as  far  as  it 
is  accessible,  is  nibbled  by  the  she^.  The  food  and  shelter 
afforded  to  them  in  niowstonns  by  clusters  of  such  bushes  is 
of  such  importance  that  the  wonder  is  our  sheep  farmers  do  not 
bestow  more  pains  to  have  it  in  adequate  quantity.  Young 
plants  of  whin  are  so  kept  down  by  the  sheep  that  they  can 
seldom  attain  to  a  profitable  size  unless  protected  by  a  fence 
for  a  few  years.  In  various  parts  of  England  it  is  cut  for  fuel. 
The  ashes  contain  a  large  proportion  of  alkali,  and  are  a  good 
manure,  especially  for  peaty  land. 

FUSARO,  LACK),  a  lake  of  Campania,  Italy,  i  m.  W.  of  Baia, 

and  X  m.  S.  of  the  acropolis  of  Cumae.   It  is  the  ancient  Acherusia 

Pains,  separated  from  the  sea  on  the  W.  by  a  line  of  sandhills. 

It  may  have  been  the  harbour  of  Cumae  in  eariy  antiquity. 

In  the  ist  century  a.d.  an  artificial  outlet  was  dug  for  it  at  its 

S.  end,  with  a  tunnel,  lined  with  opus  reticitlatum  and  brick, 

under  the  hill  of  Torregaveta.   This  hill  is  covered  with  the 

remains  of  a  large  villa,  which  is  almost  certainly  that  of  Servilius 

Vatia,  described  by  Seneca  (Epist.  55).   There  are  remains  of 

other  villas  on  the  shores  of  the  lake.     Oyster  cultivation  is 

carried  on  there. 
See  J.  Beloch,  Campanden  (2nd  ed.,  Breslau,  1890),  188.    (T.  As.) 

PbSBlJ,  HENRT  (1741-1825),  English  painter  and  writer  on 
art,  of  German-Swiss  family,  was  bom  at  Zlirich  in  Switzerland 
on  the  7th  of  February  1741;  he  himsdf  asserted  in  1745*  but 
this  appears  to  have  been  a  mere  whim.  He  was  the  second 
child  in  a  family  of  dghteen.  His  &ther  was  John  Caspar 
FUssli,  of  some  note  as  a  painter  of  portraits  and  landscapes, 
and  author  of  Lives  of  the  Hdvetic  Painters.  This  parent 
destined  his  son  for  the  church,  and  with  this  view  sent  him  to 
the  Caroline  college  of  his  native  town,  where  he  received  an 
excellent  classical  education.  One  of  bis  schoolmates  there 
was  Lavater,  with  whom  he  formed  an  intimate  friendship. 

After  taking  orders  in  1761  Fuseli  was  obliged  to  leave  his 
coimtry  for  a  while  in  consequence  of  having  aided  Lavater  to 
expose  an  unjust  magistrate,  whose  family  was  still  powerful 
enough  to  mn^  its  vengeance  fdt.  He  first  travdQed  through 
Germany,  and  then,  in  1765,  visited  England,  where  he  supported 
himself  for  some  time  by  miscellaneous  writiiig;  there  was  a 
sort  of  project  of  promoting  through  his  means  a  regular  literary 
communication  betweai  England  and  Gmnany.  He  became 
in  course  of  time  acquainted  with  Sir  Joshua  Reynolds,  to  whom 
he  showed  his  drawings.  By  Sir  Joshua's  advice  he  then  devoted 
himself  wholly  to  art.  In  1770  he  made  an  art-pilgrimage  to 
Italy,  where  he  remained  till  1778,  changing  his  name  from 
Fttssli  to  Fuseli,  as  more  Italian-sounding.  Early  in  1779  he 
returned  to  England,  taking  Zurich  on  his  way.  He  found  a 
commission  awaiting  him  from  Alderman  Boydell,  who  was  then 
organizing  his  celebrated  Shakespeare  gallery.  Fuseli  painted 
a  number  of  pieces  forthu  patron,  and  about  this  time  published 
an  En^h  edition  of  Lavater's  work  on  physiognomy.  He  like- 
wise gave  Cowper  some  vahiaUe  assistance  in  preparing  the 
translation  of  Homer.  In  1788  Fuseli  married  Hiss  Sophia 
Rawlins  (who  it  appears  was  originally  one  of  his  models,  and  who 
proved  an  affectionate  wife),  and  he  soon  after  became  an 
associate  of  the  Royal  Academy.  Two  years  later  he  was  pro- 
moted to  the  grade  of  Academician.  In  1799  he  exhibited  a 
series  of  paintings  from  subjects  furnished  by  the  works  of 
Milton,  with  a  view  to  forming  a  Milton  gallery  corresponding 
to  Boyddl's  Shakespeare  gallery.  The  numbf»- of  the  Milton 
paintings  was  forty-seven,  many  of  them  Very  large;  thqr  were 
executed  at  intervals  within  nine  years.  This  -exhibition,  which 
closed  in  1800,  proved  a  failure  as  regards  profit.  In  1799  also 
h^  was  appointed  professor  of  painting  to  ihe  Academy.  Four 
jrcars  afterwards  he  was  chosen  keeper,  and  resigned  his  pro- 
fessorship; but  he  resumed  it  in  rSio,  and  continued  to  hold 


both  offices  till  his  death.  In  1805  he  brought  out  an  edition  of 
Filkington's  Lives  of  the  Painters,  which,  however,  did  not  add 
much  to  his  reputation.  Canova,  when  on  his  visit  to  England, 
was  much  taken  with  Fuseli's  works,  and  on  returning  to  Rome 
in  1817  caused  him  to  be  elected  a  member  of  the  first  dass  in 
the  Academy  cf  St  Luke.  Fuseli,  ^ter  a  life  of  uninterrupted 
good  health,  died  at  Putney  Hill  on  the  t6th  of  April  1835, 
at  the  advanced  age  of  eighty-four,  and  was  buried  in  the  crypt 
of  St  Paul's  cathedral.  He  was  comparatively  rich  at  his  death, 
though  his  professional  gains  had  always  appeared  to  be  meagre. 

As  a  painter,  Fuseli  had  a  daring  invention,  was  original, 
fertile  in  resource,  and  ever  aspiring  after  the  highest  forms 
of  excellence.  His  mind  was  capable  of  grasping  and  realizing 
the  loftiest  conceptions,  which,  however,  he  often  spoiled  on  the 
canvas  by  exaggerating  the  due  proportions  of  the  parts,  and 
throwing  his  figures  into  attitudes  of  fantastic  and  over-strained 
contortion.  He  delighted  to  select  from  the  region  of  the  super- 
natural, and  pitched  everjrtfaing  upon  an  ideal  scale,  believing 
a  certain  amount  of  exaggeration  necessary  in  the  higher  branches 
of  historical  painting.  "Damn  Nature!  she- always  puts  me 
out,"  was  his  characteristic  exclamation.  In  this  theory  he  was 
confirmed  by  the  study  of  Michelangelo's  works  and  the  marble 
statues  of  the  Monte  Cavallo,  which,  when  at  Rome,  he  used 
often  to  contemplate  in  the  evening,  relieved  against  a  murky 
sky  or  illuminated  by  lightning.  But  this  idea  was  by  him 
carried  out  to  an  excess,  not  only  in  the  forms,  but  also  in  the 
attitudes  of  his  figures;  and  the  violent  and  intemperate  actkm 
which  he  often  displays  destroys  the  grand  effect  which  many 
of  his  pieces  would  otherwise  produce.  A  striking  illustrati'on 
of  this  occurs  in  his  famous  picture  of  "  Hamlet  breaking  from 
his  Attendants  to  follow  the  Ghost":  Haml^,  it  has  been  said, 
looks  as  though  he  would  burst  his  clothes  with  convulsive 
cramps  in  all  Ids  muscles.  Iliis  intemperance  is  the  grand  defect 
of  nearly  all  Fuseli's  compositions.  On  the  other  hand,  his 
paintings  are  never  either  languid  or  cold.  His  figures  are  full 
of  life  and  earnestness,  and  seem  to  have  an  object  in  view 
which  they  follow  with  rigid  intensity.  like  Rubens  he  excelled 
in  the  art  of  setting  his  figures  in  motion.  Though  the  lofty  and 
terrible  was  his  proper  sphere,  Fuseli  had  a  fine  perception  of  the 
ludicrous.  The  grotesque  humour  of  his  fairy  scenes,  especially 
those  taken  from  A  M^summer-Nighfs  Dream,  is  in  its  way  not 
less  remarkable  than  the  poetic  power  of  his  more  ambitious 
works.  As  a  cdourist  Fuseli  has  but  small  claims  to  distinction. 
He  scorned  to  set  a  palette  as  most  artists  do;  he  merdy  dashed 
his  tints  recklessly  over  it.  Not  unitequentiy  he  used  ^  paints 
in  the  form  of  a  dry  powder,  which  he  rabbed  up  with  his  pencil 
with  oil,  or  turpentine,  or  gold  size,  regardless  of  the  quantity, 
and  depending  for  accident  on  the  general  effect.  This  reckless- 
ness may  perhaps  be  explained  by  the  fact  that  he  did  not  paint 
in  oil  till  he  was  twenty-five  years  of  age.  Despite  these  draw- 
backs he  possessed  the  elements  of  a  great  painter. 

Fuseli  painted  more  than  200  pictures,  but  he  exhibited  only 
a  minority  of  them.  His  earliest  painting  represented  "  Joseph 
interpreting  the  Dreams  of  the  Baker  and  Butler";  the  first 
to  excite  particular  attention  was  the  *'  Nightmare,"  exhibited 
in  1782.  He  produced  only  two  portraita:  %  sketches  or 
designs  numbered  about  800;  they  have  admirable  qualities  of 
invention  and  design,  and  are  frequently  superior  to  his  paintings. 

His  general  powers  of  mind  were  large.  He  was  a  thorough 
master  of  French,  Italian,  English  and  German;  and  could  write 
in  an  these  tongues  with  equal  facility  and  vigour,  though  he 
preferred  German  as  the  vehicle  of  his  thoughts.  His  writings 
contain  passages  of  the  best  art-critidsm  that  English  literature 
can  show.  The  principal  work  is  his  series  of  Lectures  in  the 
Royal  Academy,  twelve  in  number,  commenced  in  1801. 

Many  interesting  anecdotes  of  Fuseli,  and  his  relations  to  oin- 
teroptHary  artists,  are  given  in  fats  Life  by  John  KnowlM,  who  also 
edited  his  trato  ia  3  vols.  Bvo,  London,  1831.  (W.  M-  R.) 

FUSEL  OIL  (from  the  Ger.  Pusdj  bad  ^niits),  the  name  appHed 
to  the  volatile  oily  liquids,  of  a  nauseous  fiery  taste  and  smell, 

which  are  obtained  in  the  rectification  of  spirituous  liquors  made 
by  the  fermentation  of  grain,  potatoes,  the  marc  of  grapes,  and 
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Other  matenal,  find  which,  as  they  are  of  higher  boiling  point 
than  ethyl  alcohcd,  occur  in  largest  quantity  in  the  last  portions 
of  the  distillate.  Besides  ethyl  or  ordinary  alcohol,  and  amyl 
alcohol,  which  are  present  in  Uiem  all,  there  have  been  found  in 
fusel  oU  several  odier  bodies  of  the  Ci3»4i-0H  aezies,  also 
certain  ethers,  and  members  of  the  ChH»»4.i-C0iH  series  of 
fatty  adds.  Normal  propyl  alcohol  is  contained  in  the  fusel 
oil  of  the  marc  brandy  of  the  south  of  France,  and  isoprimary 
butylalcohol  in  that  of  beet-root  molasses.  The  chief  constituent 
of  the  fusel  oil  [Hx>cured  in  the  manufacture  of  alcohol  from 
potatoes  and  grain,  usually  known  as  fusel  oil  and  potato-spirit, 
is  isoprimaiy  amyl  alcohcJ,  or  isobutylcarbinol.  Chrdinary  fusel 
oil  yields  also  an  isomeric  amyl  alcohol  (active  amyl  alcohtd) 
boiliiw  at  about  Variable  quantities  of  fusel  «1,  less  or 

greater  according  to  the  stage  oi  ripening,  ndst  in  commercial 
spirits  (see  Spiszts). 

Fusel  oU.  and  its  chief  constituent,  any]  alcohol,  are  direct 
nerve  poisons.  In  small  doses  it  causes  only  thirst  and  headache, 
with  furred  t<Higue  and  some  ezcit«nent.  In  large  doses  it  is 
a  convulsent  poison.  Impure  beverages  induce  all  the  graver 
neurotic  and  visceral  disorders  in  alcoJboUsm;  and,  like  fnsd 
oil,  furfurol  and  the  essence  of  absinthe,  a^e  convulsent  poisons.. 
Pure  ethyl  alcohd  intoxication,  indeed,  is  rarely  seen,  being 
modified  in  the  case  of  spirits  by  the  higher  alcohols  contained 
in  fusel  oil.  According  to  Rabuteau  the  toxic  properties  of  the 
higher  alcohols  increase  with  their  molecular  weight  and  boiling 
point.  Richet  considers  that  the  fusel  oil  oontained  in  spirits 
constitutes  the  chief  danger  in  the  consumption  of  alcoholic 
beverages.  The  expert  can  imm^iatdy  detect  the  peculiarly 
virulent  characters  of  the  mixed  intoxication  due  to  the  cooBump- 
tion  of  spirits  containing  a  large  percentage  of  fusel  oil. 

FUSIBLE  METAL,  a  term  applied  to  certain  alloys,  generally 
composed  of  bismuth,  lead  and  tin,  which  possess  the  property  of 
melting  at  comparatively  low  temperatures.  Newton's  fuuble 
metal  (named  after  Sir  Isaac  Newton)  contains  50  parts  of 
bismuth,  31-35  of  lead  and  18-75  ot  tin;  that  of  Jean  Darcet 
(1735-1801),  50  parts  of  bismuth  with  25  each  of  lead  and  tin; 
and  that  of  Valentin  Rose  the  elder,  50  of  bismuth  with  28-1  of 
lead  axid  34-1  of  tin.  These  melt  between  91"  and  95"  C.  The 
addition  of  cadmium  gives  still  greats  fuubility;  in  Wood's 
metal,  for  instance,  which  is  Darcet's  metal  with  half  the  tin 
replaced  by  cadmium,  the  melting  point  is  lowered  to  66^-7 1"  C ; 
while  another  described  by  Lipowitz  and  containing  :  5  parts  of 
bismuth,  8  of  lead,  4  of  tin  and  3  of  cadmium,  softens  at  about 
55°  and  is  completely  liquid  a  little  above  60".  By  the  addition 
of  mercury  to  Barcet's  metal  the  melting  point  may  be  reduced 
so  low  as  4.5**.  These  fusible  metals  have  the  peculiarity  of  ex- 
panding as  they  cool;  Rose's  metal,  for  instance,  remains  pasty 
for  a  considerable  range  of  temperature  below  its  fusing  point, 
contracts  somewhat  rapidly  from  80°  to  55",  expands  from  55*^ 
to  35°,  and  contracts  again  from  35**  to  o'^.  For  this  reason  they 
may  be  tued  for  taking  casts  of  anatomical  specimens  or  making 
dichSs  from  wood-blocks,  the  expansion  on  cooling  securing 
sharp  impressions.  By  suitable  modification  in  the  prt^rtions 
of  the  components,  a  series  of  aUoyt  can  be  made  which  melt 
at  various  temperatures  above  the  boiling  point  of  water;  for 
example,  with  S  parts  of  bismuth,  8  of  lead  and  3  of  tin  the 
melting  point  is  133",  and  with  8  of  bismuth,  30  of  lead  and  24  of 
tin  it  is  172''.  With  tin  and  lead  only  in  equal  proportions  it  is 
241''.  Such  alloys  are  used  for  making  the  fusible  plugs  inserted 
in  the  furnace-crowns  of  steam  boilers,  as  a  safeguard  in  the  event 
of  the  water-level  being  allowed  to  fall  too  low.  When  this 
happens  the  plug  being  no  longer  cx>vered  with  water  is  heated 
to  such  a  temperature  that  it  meks  and  allows  the  contents  of 
the  boiler  to  escl^>e  into  the  furnace.  In  automatic  fire-sprinklers 
the  orifices  of  the  pipes  are  dosed  with  fumble  metal,  which  melts 
and  liberates  the  water  when,  owing  to  an  outbreak  of  fire  in 
the  room,  the  tea4)erature  rises  above  a  predetermined  limit. 

FUSlLIKt,  originally  (in  French  about  1670,  in  Englhh  about 
16S0)  the  name  of  a  soldier  armed  with  a  light  flintlock  musket 
called  the  fusil;  now  a  regimeutal  designation.  Various  forms 
of  flintlock  smaU  anna  bad  been  used  in  warfare  since  the  middle 


of  the  x6th  century.  At  the  time  of  the  English  civil  war  (1642- 
1652)  the  term  "  firelock  '*  was  usually  emi^oyed  to  ^iBtiPB*^i»h 
these  weapons  from  the  more  comimm  matchlock  musket.  The 
special  v^ue  of  the  firelock  in  onniea  of  the  17th  century  by 
in  the  fact  that  the  artillery  of  the  time  used  open  powder  barrels 
for  the  service  of  the  guns,  Twaltiwg  it  unsafe  to  allow  lighted 
matches  in  the  muskets  of  the  escort.  Further,  a  mihtary  escort 
was  required,  not  only  for  the  protection,  but  also  for  the 
surveillance  of  the  artillerymen  of  those  days.  Companies  of 
"  firelocks  "  were  therefore  organized  for  these  duties,  and  out  of 
these  companies  grew  the  "  fusiliers  "  who  were  employed  in 
the  same  way  in  the  wars  of  Louis  XIV.  In  the  latter  part  of 
the  Thirty  Yean'  War  (1643)  funlim  were  simply  mounted 
troops  armed  with  the  fusil,  as  carabiniezs  were  with  the  carbine. 
But  .  the  escort  companies  of-  artillery  .came  to  be  known  by  the 
name  shortly  afterwards,  and  the -nsinient  of  French  Royal 
Fualiers,  organized  in  1671  by  Vauban,  was  contidered  the  model 
for  Europe.  The  general  adoption  of  the  flintkx^  musk^  and 
the  suppression  of  the  pike  in  the  armies  of  Europe  put  an  end 
to  the  original  special  duties  of  fusiliers,  and  they  were  subse- 
quently employed  to  a  large  extent  in  light  infantry  work, 
perhaps  on  account  of  the  greater  individual  aptitude  for 
detached  duties  naturally  shown  by  scddiers  who  had  never  been 
restricted  to  a  fixed  and  unchangeable  place  in  the  line  of  battle. 
The  senior  fusilier  regiment  in  the  British  service,  the  (7th) 
Royal  Fusiliers  (City  of  London  R^mott),  was  f<»med  on  the 
French  model  in  1685;  the  5th  foot  (now  Northiunberland 
Fusiliers),  senior  to  the  7th  in  the  army,  waa  not  at  that  time 
a  fusilier  regunent.  The  distinctive  head-<hress  erf  fusiliers  in  the 
British  service  is  a  fur  cap,  generally  resembling,  but  smaller 
than  and  different  in  detaUa  from,  that  of  the  Foot  Guards. 

In  Germany  the  name  "  fusilier  "  is  borne  by  certain  infantry 
regiments  and  by  one  battalion  in  each  grenadier  regiment. 

FUSION,  the  term  generally  applied  to  the  melting  ot  a  solid 
substance,  or  the  change  of  state  of  aggregation  from  the  soUd 
to  the  liquid.  The  term  "  liquefaction  "  is  frequently  employed 
in  the  same  sense,  but  is  often  restricted  to  the  condensattMi 
of  a  gas  or  vapour.  Hie  converse  process  of  f  reeung  or  solidifica- 
tion, the  cfafuig^  from  the  liquid  to  the  solid  state,  is  subject  to 
the  same  laws,  and  must  be  conaideied  together  with  fuuon. 
The  solution  <tf  a  solid  in  a  foreign  liquid,  and  the  d^xwtion  or 
crystallization  of  a  solid  from  a  solution,  are  so  closely  related 
to  the  fusion  of  a  pure  substance,  that  it  will  also  be  necessary 
to  consider  some  of  the  analogies  which  they  present. 

X.  General  Phenomena. — ^There  are  two  chief  varieties  of  the 
process  of  fusion,  namely,  crystalline  and  amorphous,  which  are 
in  many  ways  distinct,  although  it  is  possible  to  find  intermediate 
cases  which  partake  of  the  characteristics  of  both.  The  melting 
of  ice  may  be  taken  as  a  typical  case  of  crystalline  fusion.  The 
passage  from  rigid  solid  to  mobile  liquid  occurs  at  a  definite 
surface  without  any  intermediate  staffs  or  plastic  condition. 
The  change  takes  place  at  a  definite  teinperatuie,  the  fusing  or 
freezing  point  (abbreviated  F.P.),  uhd  requires  the  addition 
of  a  definite  quantity  of  heat  to  the  sdid,  which  is  called  the 
latent  heat  oi  fusion.  There  ia  also  in  general  a  onsiderable 
change  of  volume  during  fusion,  which  amounts  in  the  case  of 
ice  to  a  contraction  of  9  % .  Typical  cases  of  amorphous  solidifica- 
tion are  those  of  silica,  glass,  plastic  sulphiu-,  pitch,  alcohol  and 
many  organic  liquids.  In  this  type  the  liquid  gradually  becomes 
more  and  more  viscous  as  the  temperatiue  falls,  and  ultimately, 
attains  the  rigidity  characteristic  of  a  sotUd,  without  any  definite 
freeang  point  or  latent  heat.  The  condition  the  substance 
remains  uniform  throughout,  if  its  temperature  is  uaifcHrm; 
there  is  no  separation  into  the  two  distinct  phases  of  acdid 
and  liquid,  and  there  is  no  sudden  change  of  volume  at  any 
temperature. 

A  change  or  transition  from  one  crystalline  fonn  to  another 
may  occur  in  the  solid  state  with  evolution  or  absorption  of 
heat  at  a  definite  temperature,  and  is  analogous  to  the  change 
from  solid  to  liquid,  but  usually  takes  place  more  slowly  owing 
to  the  small  molecular  mobility  of  the  solid  state.  Thus 
rhaahk  su^>hur  when  heated  passes  slowly  at  95*6*'  C.  into  the 
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monosymmetric  form  which  melts  at  rao",  but  if  heated  rapidly 
the  rhombic  form  melts  at  114-5.  '^^^  forms,  rhombic  and 
monosymmetric, can  exist  in  equilibrium  at  95*6**,  the  transition 
point  at  which  they  have  the  same  vapour  pressure.  Similarly 
a  solid  solution  of  carbon  in  iron,  when  cooled  slowly,  passes 
at  about  700°  C,  with  considerable  evolution  of  heat,  into  the 
form  of  "  pearlite,"  which  is  soft  when  cold,  but  if  rapidly  chilled 
the  carbon  lemAins  in  solution  and  the  steel  is  very  hard  (see 
also  Alloys). 

In  the  case  of  crystalline  fusion  it  is  necessuy  to  distinguish 
two  cases,  the  homogeneous  and  the  heterogeneous.   In  the  first 

case  the  composition  of  the  solid  and  liquid  phases  are  the  same, 
and  the  temperature  remains  constant  during  the  whole  process 
of  fusion.  In  the  second  case  the  solid  and  liquid  phases  differ 
in  composition;  that  of  the  liquid  phase  changes  continuously, 
and  the  temperature  does  not  remain  constant  during  the  fusion. 
The  first  case  comprises  the  fusion  of  pure  substances,  and 
that  of  eutectics,  or  cryohydratcs;  the  second  is  the  general 
case  of  an  alloy  or  a  solution.  These  have  been  very  fully 
studied  and  their  phenomena  greatly  elucidated  In  recent 
years. 

There  is  also  a  sub-variety  of  amorphous  fusion,  which  may 
be  styled  colloid  or  gelatinous,  and  may  be  illustrated  by  the 
behaviour  of  solutions  of  water  in  gelatin.  Many  of  these  jellies 
melt  at  a  fairly  definite  temperature  on  heating,  and  coagulate  or 
set  at  a  definite  temperature  on  cooling.  But  in  some  cases  the 
process  is  not  reversible,  and  there  is  generally  marked  hysteresis, 
the  temperature  of  setting  and  other  phenomena  depending  on 
the  rate  of  cooling.  This  case  has  not  yet  been  fully  worked  out; 
but  it  appears  probable  that  in  many  cases  the  jelly  possesses 
a  spongy  framework  of  solid,  holding  liquid  in  its  meshes  or 
interstices.  It  might  be  regarded  as  a  case  of  "  heterogeneous  " 
amorphous  fusion,  in  whidi  the  liquid  s^Kuates  into  two  phases 
of  different  compo»tion,  (me  of  wMch  solidifies  before  the  other. 
The  two  phases  cannot,  as  a  rule,  be  distinguished  optically, 
but  it  is  generally  possible  to  squeeze  out  some  of  the  Uquid 
phase  when  the  jelly  has  set,  which  proves  that  the  substance 
is  not  really  homogeneous.  In  very  complicated  mixtures,  such 
as  acid  lavas  or  slags  containing  a  large  proportion  of  silica, 
amorphous  and  crystalline  solidification  may  occur  together. 
In  this  case  the  crystals  separate  first  during  the  process  of 
cooling,  the  mother  liquor  increases  gradually  in  viscosity,  and 
finally  sets  as  an  amorphous  ground-mass  or  matrix,  in  which 
crystals  of  different  kinds  and  sizes,  formed  at  different  stages 
of  the  cooling,  remain  embedded.  The  formati<Hi  of  cr3rstals 
in  an  amorphous  solid  after  it  has  set  is  also  d  frequent 
occurrence.  It  is  termed  devitrification,  but  is  a  very  slow 
process  unless  the  solid  is  in  a  plastic  state. 

2.  Homogmeous  CrystaUine  Fusion. — The  fusion  of  a  solid  of 
this  type  is  characterized  most  clearly  by  the  perfect  constancy 
of  temperature  diuing  the  process.  In  fact,  the  law  of  constant 
temperature,  which  is  generally  stated  as  the  first  of  the  so-called 
"  laws  of  fusion,"  does  not  strictly  apply  except  to  this  case. 
The  constancyof  theF.P.  of.'apuresubstance  is  so  characteristic 
that  change  of  the  F.P.  is  often  one  of  the  most  convenient  tests 
of  the  presence  of  foreign  material.  In  the  case  of  substances 
like  ice,  which  melt  at  a  low  temperature  and  are  easily  obtained 
in  large  quantities  in  a  state  of  purity,  the  point  of  fusion  may 
be  very  accurately  determined  by  observing  the  temperature 
of  an  intimate  mixture  of  the  Solid  and  liquid  while  slowly 
melting  as  it  absorbs  heat  from  surrounding  bodies.  But  in  the 
majority  of  cases  it  is  more  convenient  to  observe  the  freezing 
point  as  the  liquid  is  cooled.  By  this  method  it  is  possible  to 
ensure  perfect  uniformity  of  temperature  throughout  the  mass 
by  stirring  the  liquid  continuously  during  the  process  of  freezing, 
whereas  it  is  difficult  to  ensure  uniformity  of  temperature  in 
melting  a  solid,  however  gradually  the  heat  is  supplied,  unless 
the  solid  can  be  mixed  with  the  liquid.  It  i&  also  possible  to 
observe  the  F.P.  in  other  ways,  as  1^  noting  the  temperature 
at  the  moment  of  the  breaking  of  a  wire,  of  the  stoppage  of  a 
stirrer,  or  of  the  maximum  rate  of  change  of  volume,  but  these 
methods  ue  generally  less  certain  In  their  indications  thanrtln 


point  of  greatest  constancy  of  temperature  in  the  case  ol  homo- 
geneous crystaUine  solids. 

Fusing  Points  of  Common  Metals. 

Mercury   .         .  —38-8°  Antimony        .  630* 

Potassium  .    .         62'5°  Aluminium  .         .  655* 

Sodium                  95"6'*  Silver     ....  968° 

Tin  231-9°  Gold      ....  1064" 

Bismuth    .    .    .  269-2°  Copper   ....  1082* 

Cadmium  .    .    .  sao-?"  Nickel    ....  1427* 

Lead    ....  aay?"  Palladium    ,     .     .  1535* 

Zinc    ....  4i9*o''  Platiniun     .    .    .  1710° 

The  above  table  contains  some  of  the  most  recent  values  of 
fusing  points  of  metals  determined  (except  the  first  three  and 
the  last  three)  with  platinum  thermometers.  The  last  three' 
values  are  those  obtained  by  extrapolation  with  platinum- 
rhodium  and  platinum-irifiium  couples.  (See  Harker,  Proc. 
Roy.  Soc.  A  76,  p.  235,  1905.)  Some  doubt  has  recently  been 
raised  with  regard  to  the  value  for  platinum,  which  is  much 
lower  than  that  previously  accepted,  namely  1775°. 

3.  Superfusiott,  SupersiOuraHon. — ^It  is  generally  possible  to 
cool  a  Uquid  several  degrees  below  its  normal  freezing  pmnt 
without  a  separation  of  crystals,  espedally  if  it  is  protected 
from  agitation,  which  would  assist  the  molecules  to  rearrange 
themselves.  A  liquid  in  this  state  is  said  to  be  "  undercooled  " 
or  "  superfused."  The  phenomenon  is  even  more  familiar  in 
the  case  of  solutions  (e.g.  sodium  sulphate  or  acetate)  which  may 
remain  in  the  "  metastable  "  condition  for  an  indefinite  time 
if  protected  from  dust,  &c.  The  introduction  into  the  liquid 
under  this  condition  of  the  smallest  fragment  of  the  crystal, 
with  respect  to  which  the  solution  is  supersaturated,  will  pro- 
duce immediate  crystallization,  which  will  continue  until  the 
temperature  is  raised  to  the  saturation  point  the  liberation 
of  the  latrat  heat  of  fusion.  The  constancy  of  temperature  at 
the  normal  freezing  point  is  di^  to  the  equilibrium  of  exchange 
existing  between  the  liquid  and  solid.  Unless  both  stMA  and 
liquid  are  present,  there  is  no  condition  of  equilibrium,  and  the 
temperature  is  indeterminate. 

It  has  been  shtfwn  by  H.  A.  Miers  (Jour.  Chem.  Soc.,  1906,  89, 
p.  413)  that  for  a  supersaturated  solution  in  metastable  equili- 
brium there  is  an  inferior  limit  of  temperature,  at  which  it  passes 
into  the  "  labile  "  state,  i.e.  spontaneous  crystallization  occurs 
throughout  the  mass  in  a  fine  shower.  This  seems  to  be  analogous 
to  the  fine  misty  condensation  which  occiu^  in  a  supersaturated 
vapour  in  the  absence  of  nudei  (see  Vaposxzatxon)  when  the 
supersaturation  exceeds  a  certun  Umit. 

^.  Effect  of  Pressure  on  the  F.P. — ^The  effect  of  pressure  on  the 
fusmg-point  depends  on  the'change  of  volume  durii^  fusion.  Sub- 
stances which  expand  onfruwng,  like  loe,  have  their  freezit^  points 
lowered  by  increase  of  pressure ;  _  substainces  which  expand  on 

fusing,  like  wax,  have  their  melting  points  raised  by  pressure. 
In  each  case  the  effect  of  pressure  is  to  retard  increase  of  volume. 
This  effect  was  first  predicted  by  James  Thomson  on  the  analosV 
of  the  effect  of  pressure  on  the  bouiiw  point,  and  was  numericafly 
verified  by  Lchii  Kelvin  in  the  case  01  .ice,  euid  later  by  Bunsen  in 
the  case  of  paraffin  and  spermaceti.  "Hie  eouation  by  which  the 
change  of  the  F.P.  is  calculated  may  be  proved  by[a  simple  applica- 
tion of  the  Camot  cycle,  exactly  as  in  the  case  of  vapour  and  liquid. 
(See  Thermodynamics.)  If  Z,  be  the  latent  heat  ■  of  fusion  in 
mechanical  units,  v'  the  volume  of  unit  mass  of  .the  solid,  and  »' 
that  of  the  liquid,  the  work  done  in  an  elementary  Camot  cycle  of 
range  (iff  will  be  dp{v'—v^,  if  dp  is  the  increase  c/l  pressure  required 
to  produce  a  change  dS  ;n  the  P.P.  Since  the  ratio  Of  the  work- 
difference  or  cycle-area  to  the  heat-tianafared  L  must  be  equal  to 
(iff/9,  we  have  the  relation 

de/dp=e(v'-v')/L.  (I) 
The  sign  of  d6,  the  change  of  the  P.P.,  is  the  same  as  that  of  the 
change  of  volume  (w'— o')-  Since  the  change  of  volume  seldom 
exceeds  o-i  c.c.  per  gramme,  the  change  of  the  F.P.  per  atmosphere 
is  so  small  that  ft  is  not  as  a  rule  necessary  to  take  account  o(  varia- 
tions of  atmospheric  jpressure  in  observing  a  freezing  point.  A 
variation  til  .1  cm.  in  the  height  of  the  barometer  would  correspoiul 
to  a  change  of  -oooi "  C.  only  m  the  F.P.  of  ice.  This  is  far  beyoiul  the 
limits  of  accuracy  of  most  observations.  Although  the  effect  of 
pressure  is  so  small,  it  produces,  as  is  well  known,  remarkable 
results  in  the  motion  of  glaciers,  the  moulding  and  regelation  ol 
ice,  and  many  other  phenomena.  It  has  also  been  employed  to 
explain  the  apparent  inversion  of  the  order  of  crystallization  in 
rocks  like  granite,  in  whfch  the  arrangement  of  the  crystals  indicates 
that  the  quartx  matrix  soOiAficd  subsequently  to  Che  crystal*  of 


Digitized  by 


FUSION 


371 


felspar,  mica  or  hornblende  embedded  in  it,  ^chough  die  quartz 
has  a  higher  melting  point.    It  is  contended  that  under  enormous 

Eressure  the  freezing  points  of  the  more  fu^le  constitaents  might 
e  raised  above  that  of  the  quartz,  if  the  latter  is  less  afected 
pressure.  Thus  Bunsen  found  the  F.P.  of  paraffin  wax  1-4*  C. 
bdow  that  of  spermaceti  at  atmospheric  pressure.  At  100  atmo- 
spheres the  two  melted  at  the  same  temperature.  At  higher  pressures 
the  paraffin  would  solidify  first.  The  effect  of  pressure  on  the 
silicates,  however,  is  much  smaller,  and  it  is  not  so  easy  to  explain 
a  change  of  several  hundred  d«rees  in  the  F.P.   It  seems  more 

t*1  t  ■  -         •  ^  *  *        ■  _  .   *  —  -  .-ii*  ^_HA«^rt 


pressures, 
metamorphic  action  on  ulicates. 

5.  Variation  of  Latent  Heat. — C.  C.  Person  in  1847  endeavoured  to 
show  by  the  application  of  the  first  law  of  thermodynamics  that 
the  increase  of  the  latent  heat  per  degree  should  be  equal  to  the 
difference  (s'—s')  between  the  qKcific  beats  of  theliquia  and  solid. 
If,  ^or  instance,  water  at  o*  C.  were  first  froaen  and  thai  cooled  to 
— *•  C.,  the  lieat  abstracted  per  gramme  would  be  {L'+ft)  calories. 
But  if  the  water  were  first  cooled  to  C,  and  then  frozen  at  — (*  C, 
by  abstracting  heat  L',  the  heat  abstracted  would  be  L'+s't. 
Assuming  that  the  heat  abstracted  should  be  the  same  in  the  two 
cases,  we  evidentlj;  obtain  L'—L''~(s'—s')t.  This  theory  has  been 
approximately  verified  by  Petterson,  by  observing  the  freezing  of  a 
liquid  cooled  below  its  norma)  F.P.  {Jour.  Ckem.  Soe.  24,  p.  151). 
But  his  method  does  not  represent  the  true  variadmi  of  the  latent 
heat  with  temperature,  since  the  freezing,  in  the  case  of  a  superf used 
Tiquid.  really  takes  place  at  the  normal  freezing  point.  A  quantity 
(rf  heat  s't  IS  abstracted  in  cooling  to  — /,  (L'—s'i)  in  raising  to  O 
and  freezing  at  o*,  and  s't  in  cooling  the  ice  to  — /.  The  latent  heat 
L'  at  — /  does  not  really  enter  into  the  experiment.  In  order  to 
make  the  liquid  freeze  at  a  different  temperature,  it  is  necessary  to 
subject  it  to  pnssure,  and  the  effect  of  the  pressure  on  the  latent 
heat  cannot  be  n^lected.  The  entropy  of  a  liquid  ^'  at  ita  F^P. 
reckoned  from  any  c»nvenient  zero  ^  in  the  solid  state  may  be 
represented  by  the  expression 

*'-^-fs'd»l$+Ll0.  (2) 
Since  Sd^'/dd = s',  we  obtain  by  difFerentiation  the  relation 

dLlde^s'~s'+L/9,  (3) 
which  b  exactly  similar  to  the  equation  for  the  specific  heat  of  a 
vapour  maintained  in  the  saturated  condition.  If  we  suppose  that 
the  specific  heats  /  and  s'  of  the  solid  and  liquid  at  equilibrium 
pressure  are  neariy  the  same  as  those  ordinarily  observed  at  con- 
stant pressure,  the  relation  (3)  differs  from  that  of  Person  only  by 
the  addition  of  the  term  L/d.  Since  s'  is  greater  than  s'  in  all  cases 
hitherto  invest^ted,  and  LfO  is  necessarily  poative,  it  is  clear  that 
the  latent  heat  of  fuuon  must  increase  with  rise  of  temperature,  or 
diminish  with  fall  of  temperature.  It  is  pc»sible  to  imagine  the  F.P. 
so  lowered  by  pKaaarc  (positive  or  negative)  that  the  latent  heat 
should  vanish,  m  which  case  we  should  probably  obtain  a  continuous 
passage  from  the  liquid  to  the  solid  state  similar  to  that  which 
occurs  in  the  case  of  amorphous  substances.  According  to  equation 
(3),  the  rate  of  change  of  the  latent  heat  of  water  is  approximately 
o-8o  calorie  per  degree  at  o*  C.  (as  compared  with  o-Sft,  Person), 
if  we  assume  j'— l,  and  j'-O-S-  Putting  {s'—s')'-o-s  in  equation 
(3),  we  find  L'^o  at  —160*  C.  approximately,  but  no  stress  can  be 
laid  on  this  estimate,  as  the  variation  of  is'~s')  is  so  uncertain. 

6.  Freezing  oj  Solutions  and  Alloys. — The  phenomena  of 
freezing  of  heterogeneous  crystalline  mixtures  may  be  illustrated 
by  the  case  of  aqueous  solutions  and  of  metallic  solutions  or 
alloys,  which  have  been  most  widely  studied.  The  usual  effect 
of  an  impurity,  such  as  salt  or  sugar  in  solution  in  water,  is  to 
lower  the  fteezing  point,  so  that  no  crystallization  occurs  until 
the  temperature  has  fallen  below  the  normal  F.P.  of  the  pure 
solvent,  the  depression  of  F.P.  being  nearly  proportion^  to  the 
concentration  of  the  solution.  When  freezing  begins,  the  solvent 
generally  separates  out  from  the  solution  in  the  pure  state.  This 
separation  of  the  solvent  involves  an  increase  in  the  strength 
of  the  remaining  solution,  so  that  the  temperature  does  not 
remain  constant  during  the  freezing,  but  continues  to  fall  as 
more  of  the  solvent  is  separated.  There  is  a  perfectly  definite 
relation  between  temperature  and  concentration  at  each  stage 
of  the  process,  which  may  be  represented  in  the  form  of  a  curve 
as  AC  in  fig.  i,  called  the  freezing  point  curve.  The  equilibrium 
temperature,  at  the  surface  of  contact  between  the  solid  and 
liquid,  depends  only  on  the  composition  of  the  liquid  phase  and 
not  at  all  on  the  quantity  of  solid  present.  The  abscissa  of  the 
F.P.  curve  represents  the  composition  of  that  portion  of  the 
original  solution  which  remains  liquid  at  any  tenqierature.  If 
instead  of  starting  with  a  dilute  solution  we  start  with  a  strong 
solution  repreisented  by  a  point     and  cool  it  as  shown  by  the 
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Fig.  I.— F.P.  or  Solubility 
Curve:  ^mple  case. 


vertical  line  ND,  a  point  D  is  generaUy  reached  at  which  the 
solution  becomes  "  saturated."  The  dissolved  substance  or 
"  solute  "  then  separates  out  as  the  solution  is  further  cooled, 
and  the  concentration  diminishes  with  fall  of  temperature  in 
a  definite  relation,  as  indicated  by  the  curve  CB,  whkb  is  called 
the  st^ubility  curve.  Though  often  called  by  different  names, 
the  two  curves  AC  and  CB  are 
essentially  of  a  similar  nature. 
To  take  the  case  of  an  aqueous 
solution  of  salt  as  an  example, 
along  CB  the  solution  is  satur- 
ated with  respect  to  salt,  along 
AC  the  solution  is  saturated  with 
respect  to  ice.  When  the  point 
C  is  reached  along  either  curve, 
the  solution  is  saturated  with 
respect  to  both  salt  and  ice. 
The  concentration  cannot  vary 
further,  and  the  temperature 
remains  constant,  while  the  salt 
and  ice  crystallize  out  together, 
maintaining  the  exact  proportions 
in  which  they  exist  in  the  solution.  The  resulting  solid  was 
termed  a  cryohydrate  by  F.  Guthrie,  but  it  is  really  an  intimate 
mixture  of  two  kinds  of  crystals,  and  not  a  chemical  compound 
or  hydrate  containing  the  constituents  in  chemically  equivalent 
proportions.  The  lowest  temperature  attainable  by  means  of  a 
freezing  mixture  is  the  temperature  of  the  F.P.  of  the  corre- 
sponding cryohydrate.  In  a  mixture  of  salt  and  ice  with  the  least 
trace  of  water  a  saturated  brine  is  quickly  formed,  which  dissolves 
the  ice  and  (alls  rapidly  in  temperature,  owing  to  the  absorption 
of  the  latent  heat  of  fouon.  So  long  as  both  ke  and  salt  are 
present,  if  themixtureis  well  stirred,  the  solution  must  necessarily 
become  saturated  with  respect  to  both  ice  and  salt,  and  this  can 
only  occur  at  the  cryohydric  temperature,  at  which  the  two 
curves  of  solubiUty  intersect. 

The  curves  in  fig.  r  also  illustrate  the  simplest  type  of  freezing 
point  curve  in  the  case  of  alloys  of  two  metals  A  and  B  which 
do  not  form  mixed  crystals  or  chemical  compounds.  The  alloy 
corresponding  to  the  cryohydrate,  possessing  the  lowest  melting 
point,  is  called  the  eutectic  alloy,  as  it  is  most  easily  cast  and 
worked.  It  generally  possesses  a  very  fine-grained  structure, 
and  is  not  a  chemical  compound.   (See  Alloys.) 

To  obtain  a  complete  F.P.  curve  even  for  a  Unary  alloy  is  a 
laborious  and  complicated  process,  but  the  information  contained 
in  such  a  curve  is  often  very  valuable.  It  is  necessary  to  operate 
with  a  number  of  different  alloys  of  suitably  chosen  composition, 
and  to  observe  the  freezing  points  of  each  separately.  Each  alloy 
should  also  be  analysed  after  the  process  if  there  is  any  risk  of 
its  composition  having  been  altered  by  oxidation  or  otherwise. 
The  freezing  points  are  generaUy  best 
determined  by  observing  the  gradual 
cooling  of  a  considerable  mass,  which 
is  well  stirred  so  long  as  it  remains 
liquid.  The  curve  of  cooling  may  most 
conveniently  be  recorded,  either  photo- 
graphically, using  a  thermocouple  and 
galvanometer,  as  in  the  method  of  Sir 
W.  Roberts-Austen,  or  with  pen  and 
ink,  if  a  platinum  thermometer  is  avail- 
able, according  to  the  method  put  in 
practice  by  C.  T.  Heycock  and  F.  H. 
Neville.  A  typical  set  of  curves  obtained 
in  this  manner  is  shown  in  fig.  2.   When  j-j^.  ,._Cooling Curves 

the  pure  metal  A  in  cooling  reaches  its   

F.P.  the  temperature  suddenly  becomes 


(rf  Alloys:  typical  case. 


stationary,  and  remains  accurately  constant  for  a  considerable 
period.  Often  it  falls  slightly  below  the  F.P.  owing  to  supei- 
lusion,  but  rises  to  the  F.P.  and  remaUis  constant  as  soon  as 
freezing  begins.  The  second  Curve  shows  the  cooling  of  A  with 
10%  of  another  metal  B  added.  The  freezing  begins  at  a  lower 
temperature  with  the  separation  of  pure  A.  The  temperature 
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no  longer  remains  constant  during  freezing,  but  falls  more  and 
more  rapidly  as  the  proportion  of  B  in  the  liquid  increases. 
When  the  eutectic  temperature  is  reached  there  is  a  second 
F.P.  or  arrest  at  which  the  whole  of  the  remaining  liquid  solidifies. 
With  20%  of  B  the  first  F.P.  is  further  lowered,  and  the  tempera- 
ture falls  faster.  The  eutectic  F.P.  is  of  longer  duration,  but 
stUl  at  the  same  temperature.  For  an  alloy  of  the  composition 
of  the  eutectic  itsdf  there  is  no  arrest  until  the  eutectic  tempera- 
ture is  reached,  at  which  the  whole  solidifies  without  change  of 
temperature.  There  is  a  great  advantime  in  receding  these 
curves  automatic^y,  as  the  primary  arrest  is  often  ve^  slight, 
and  difficult  to  observe  in  any  other  way. 

7.  Change  of  Solubility  vfith  Temperatim.-^'The  lowering  of  the 
F.P.  oC  a  solution  with  increase  of  concentration,  as  shown  by  the 
F.P.  or  solubility  curves,  may  be  explained  and  calculated  by 
equation  (i)  in  terms  of  the  osmotic  pressure  of  the  dissolved  sub- 
stance by  analogy  with  the  effect  of  mechanical  pressure.  It  is 
pCMnble  m  salt  solutions  to  strain  out  the  salt  mechanically  by  a 
suitable  filter  or  "  semi-permeable  membrane,"  which  permits  the 
water  to  pass,  but  retains  the  salt.  To  separate  I  eramme  of 
salt  requires  the  performance  of  work  PV  agmnst  me  osmotic 
pressure  P,  where  V  is  the  corresponding  diminution  in  the  volume 
of  the  solution.  In  dilute  solutions,  to  which  alone  the  following 
calculation  can  be  applied,  the  vt^ume  V  is  the  reciprocal  of  the 
concentration  C  of  the  solution  in  grammes  per  unit  volume,  and 
the  osmotic  pressure  P  is  equal  to  that  of  an  equal  number  of  mole- 
cules of  gas  in  the  same  space,  and  may  be  deduced  from  the  usual 
equation  trf  a  gas, 

P~It»IVM^ie»CIM,  (4) 
when  Jf  is  tlie  molecnlar  wei^t  crf-the  salt  in  scdution,  9  the  absolute 
temperature,  and  i!  a  constant  which  has  the  value  8'33  joules, 
or  nearly  2  oUories,  per  degree  C.  It  is  necessary  to  consider 
two  cases,  correspondmg  to  the  curves  CB  and  AB  in  fig.  i,  in 
which  the  solution  is  saturated  with  respect  to  salt  and  water 
respectively.  To  facilitate  description  we  take  the  case  of  a  salt 
dissolved  in  water,  but  similar  results  apply  to  st^utions  in  other 
liquids  and  alloys  of  metals. 

(a)  If  unit  mass  of  salt  is  separated  in  the  solid  state  from  a  satur- 
ated solution  <rf  salt  (curve  CB)  by  forcing  out  through  a  semi- 
permuble  membrane  against  the  osmotic  pressure  P  the  corre- 
sponding volume  of  water  V  in  which  it  is  dissolved,  the  heat  evolved 
is  the  latent  heat  of  saturated  solution  of  the  salt  Q  together  with 
the  work  done  PV.  Writing  iQ-\-PV)  for  L,  and  V  for  (u'-nO  m 
equation  (i),  and  substituting  P  for  p,  we  obtain 

Q-^PV'VedP}dB,  (5) 
which  is  equivalent  to  equation  (i),  and  may  be  established  by 
simil^  reasoning.^  Substituting  for  P  and  V  in  terms  of  C  from 
equation  (4),  if  Q  is  measured  in  calories,  iS— 2,  aaA  we  obtain. 

QC^^fidCldB,  (6) 
which  may  be  integrated,  assuming  Q  constant,  with  the  result 

2log,C'/C'^Q/e'-Q/B',  (7) 
where  C,  C  are  the  concentrations  of  the  saturated  solution  cor- 
responding to  the  temperatures  $"  and  8'.  This  equation  may  be 
employed  to  calculate  the  latent  heat  of  solution  Q  from  two  ob- 
servations of  the  solubility.  It  follows  from  these  equations  that 
Q  is  of  the  same  sign  as  dCjdff,  that  is  to  aay,  the  solubility  increases 
with  rise  of  temperature  if  heat. is  absorbed  in  the  formation  of  the 
saturated  solution,  which  is  the  usual  case.  If,  on  the  other  hand, 
heat  is  liberated  on  solution,  as  in  the  case  of  caustic  potash  or 
sulphate  of  calcium,  the  solubility  diminishes  with  rise  of  temperature. 

(6)  In  the  case  of  a  solution  saturated  with  respect  to  Ice  (curve 
AC ) ,  if  one  gram  me  of  water  having  a  volume  v  is  separated  by  f  reerii^, 
we  obtain  a  precisely  similar  equation  to  {5),  but  with  L  the  latent 
heat  of  fusion  of  water  instead  of  Q,  and  v  instead  of  V.  If  the 
solution  is  dilute,  we  may  neglect  the  externa!  work  Pd  in  comparison 
with  L,  and  also  the  heat  of  dilution,  and  may  write  P/t  for  dP/d8, 
where  t  is  the  depression  of  the  F.P.  below  that  of  the  pure  solvent. 
Si^tituting  for  P  in  terms  of  V  from  equation  (4},  we  obtain 

t''2fiv/LYM='20^/LWM,  (8) 
where  W  is  the  weight  of  water  and  10  that  of  salt  in  a  given  volume 
of  solution.  If  M  grammes  of  salt  are  dissolved  in  100  of  water, 
u>*Af  and  W'-ioo.  The  depression  of  the  F.P.  in  this  case  is 
called  by  van  t'  Hoff  the  "  Molecular  Depiesnoa  of  the  F.P."  and 
is  given  by  the  rimple  formula 

i-02ff'/X.  (9) 
Equation  (8)  may  be  used  to  calculate  L  or  Jf,  if  either  is  known, 
from  observarions  of  t,  0  and  w/W.  The  results  obtained  are 
sufficiently  approximate  to  be  of  use  in  many  cases  in  spite  of  the 
rather  liberal  assumptions  and  approximationB  effected  in  the 
course  of  the  reasonii^.  In  any  case  the  equations  give  a  simple 
theoretical  basis  with  wluch  to  compare  experimental  data  in  order 
to  estimate  the  order  of  errc»'  involved  in  the  assiunptions.  We 
may  thus  estimate  the  variation  of  the  osmotic  pressure  from  the 
vahte  given  by  the  |aseoa*  equation,  as  the  concentration  of  the 


solution  or  Uie  molecular  dissodarion  changes.  The  moat  un- 
certain factor  in  the  formula  is  the  molecular  weight  M,  unce  the 
molecule  in  solution  may  be  quite  different  from  that  denoted  by 
the  chemical  formula  of  the  solid.  In  many  cases  the  molecule  of 
a  metad  in  dilute  solution  in  another  metal  is  either  monatmnic,  or 
forms  a  compound  mdecule  with  the  solvent  containing  one  atom 

the  dissolved  metal,  in  which  case  the  molecular  depreswm  is 
given  by  putting  the  atomic  weight  for  M.  In  other  cases,  as 
Cu,  Hg,  Zn,  in  solution  in  cadmium,  the  d^vession  of  the  F.P. 
per  atom,  according  to  Heycock  and  Neville,  is  only,  half  as  great, 
which  would  imply  a  diatomic  molecule.  Similarly  As  and  Au  in 
Cd  appear  to  be  ttiatomic,  and  Sn  in  Pb4ecratoauc.  .  Intcnnediate 
cases  may  occur  in  which  differeat  molecules  exist  together  in 
equilibrium  in  proportions  vdiich  vary  acoxdins  to  the  ten^Mnture 
and  roncentration.  The  most  familiar  case  is  oat  of  an  ^ectrolyte, 
in  which  the  molecule  of  the  dissolved  substance  is  partly  dissociated 
into  ions.  In  such  cases  the  degree  of  dissociation  may  be  estimated 
by  observing  the  depression  of  the  F.P.,  but  the  results  obtained 
caimot  always  be  reconciled  with  those  deduced  by  other  methods, 
such  as  measurement  of  electrical  conducdvltyj  and  there  are  many 
difficulties  which  await  satisfactory  interpretation. 

Exactly  nmilar  relations  to  (8)  and  (9)  apply  to  changes  of  boilii^ 
point  or  T^NHtr  pressure  produced  by  subatanoes  in  sotutioa  (see 
Vaporization),  the  laws  of  which  are  very  closely  connected  with 
the  corresponditv  phenomena  of  fuwm;  out  the  considnation  <^ 
the  vapour  phase  may  generally  be  omitted  in  dealiiq;  with  the  fusion 
of  mixtures  whan  the  vapour  pressure  of  either  coostitiMiit  is  small. 

8.  Hydrates. — The  simple  case  of  a  freezing  point  curve, 
illustrated  in  fig.  i,  is  general^  modified  by  the  ofxnrrence 
of  compounds  of  a  character  amilogous  to  hydrates  of  soluble 
salts,  in  which  the  dissolved  substance  combines  with  one  or 
more  molecules  of  the  solvent.  These  hydrates  may  exist  as 
compound  molecules  in  the  solution,  but  their  composition 
cannot  be  demonstrated  unless  they  can  be  separated  in  the  soUd 
state.  Corresponding  to  each  crystalline  hy^ate  there  is  gener- 
ally a  separate  branch  of  the  solubility  curve  along  which  the 
crystals  of  the  hydrate  are  in  equilibrium  with  the  saturated 
solution.  At  any  given  temperature  the  hydrate  possessing  the 
least  solulnlity  is  the  most  stable.  If  two  are  present  in  contact 
with  the  same  sedation*  the  more  soluble  will  dissolve,  and  the 
less  soluble  will  be  formed  at  its  exp«ise  until  the  conversion 
is  complete.  The  two  hydrates  cannot  be  in  equilibrium  with  the 
same  solution  except  at  the  temperature  at  which  their  solu- 
bilities are  equal,  i.e,  at  the  point  where  the  corresponding  curves 
of  solubility  intersect.  This  temperature  is  called  the  '*  Tnuui- 
tion  Point."  In  the  case  of  ZnSO*,  as  shown  in  fig.  3,  the  hepta- 
hydxate,  with  seven  molecules  o£  water,  is  tbe  least  soluble 
hydrate  at  ordinary  tem- 
peratures, and  is  genoally 
deptnited  from  saturated 
soludons.  Above  39^  C, 
however,  the  hezahydrate, 
with  dx  molecules,  is  less 
soluble,  and  a  rapid  conver- 
sion of  the  bepta-  iato  the 
hexahydrate  occurs  if  the 
former  is  heated  above  the 
transition  point.  The  solu- 
bility of  the  hezahydrate  is 
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Fio.  3.— Solubility  Curves  of 
Hydrates. 


greater  than  that  of  the  heptahydrate  below  39",  but  increases 
more  slowly  with  rise  of  temperature.  At  about  So**  C. 
the  hezahydrate  gives  place  to  the  monohydrate,  which 
dissolves  in  water  widi  evolution  of  heat,  and  diminishes  in 
solubility  with  rise  of  tempoature.  Intermediate  hydrates 
exist,  but  tfa^  are  more  soluble,  and  cannot  be  readily  isolated. 
Both  the  mono-  and  ^ezahydrates  are  capable  of  existing  in 
equilibrium  with  saturated  solutions  at  temperatures  far  bdow 
their  transition  pomts,  provided  that  the  less  soluble  hydrate 
is  not  present  in  the  crjrstalline  form.  The  solubility  curves  can 
therefore  be  traced,  as  in  fig.  3,  over  an  extended  range  of  tem- 
perature. The  equilibrium  of  each  hydrate  with  the  solvent, 
considered  separately,  would  present  a  diagram  of  two  branches 
similar  to  fig.  i,  but  as  a  rule  only  a  small  portion  of  each  cxirve 
can  be  realized,  and  the  complete  solubility  curve,  as  experi- 
mentally determined,  is  composed  of  a  number  of  separate 
pieces  corresponding  to  the  ranges  of  ip^ytimu"!  solubility  of 
difioent  hydrates.  Failure  to  recognize  this,  coupled  wfth  the 
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fact  that  in  strong  and  viscous  solutions  the  state  of  equilibrium 
is  but  slo^  attained,  is  the  probable  e^lanation  of  the  remark- 
able discrepancies  existing  in  many  xecorded  data  of  solubiEty. 

Tratuition  Points  ofBydraits, 

NatCrOrlOHrf).    .  ig-g*      NaBr-2H,0    .  .  .50-7" 

Na,SO*-WH.O  .     .  sz  ^"       MnClt-4HiO  .  .  .57-8' 

NaiCO»*10HiO  .    .  ss-t"      NaiPO<-13HaO  .  .73'4' 

Ka^Os-filUO  .    .  4&-o«      Ba(0H>r8H^  .  .77-9° 

The  tranritibn  pofntt  of  the  hydrates  ^mo  in  the  above  list 
(Richards,  Proc.  Amer.  Acad.,  1899,  34,  p.  377)  afford  well- 
marked  constant  temperatures  which  can  be  utilised  as  fixed 
points  for  experiment^  purposes. 

9.  Formaiion  of  Mixed  Crystals. — ^An  important  exception 
to  the  general  type  already  described,  in  which  the  addition  of  a 
dissolved  subrtance  lowers  the  F.P.  of  the  solvent,  is  presented 
by  the  formatioa  of  ndxed  crystab,  or  "  solid  solations,"  in 
which  the  scdvent  and  sedate  occur  mixed  in  varying  proportions. 
TUs  imnoti^us  reidaeement  of  one  substtmoe  by  another,  in 
the  same  crystal  with  little  <x  no  diange  of  fsurm,  has  hng  been 
known  and  stwUed  hi  the  case  of  mfoer^  and  salts,  but  the 
rdations  between  composition  and  melting-point  have  seldom 
been  investigated,  and  nmdi  BtHl  Temaissobscare.  Inthiscase 
the  process  of  freezing  does  not  necessitate  the  performance  of 
work  of  separation  of  the  constituents  of  the  solution,  the  F.P. 
is  not  necessarily  depressed,  and  the  effect  cannot  be  calculated 
by  the  usual  formula  for  dilute  solutions.  One  of  the  simplest 
types  of  F.P.  curve  which  may  result  from  the  occurrence  of 
mixed  crystals  is  illustrated  by  the  case  of  aUoys  of  gold  and 
silver,  or  gold  and  platinum,  in  which  the  F.P.  curve  is  nearly 
a  straight  line  joining  the  free^g-points  of  the  constituents. 
The  eqni&rium  between  the  B<^d  and  liquid,  in  both  of  which 
the  two  metals  are  cainble  of  mixiAg  in  all  ptopCHtioiis,  bears  in 
this  case  an  obvious  and  dose  aiudogy  to  the  e«iiUUt»iiim  between 
a  mixed  l^uld  ifi.g.  alcohtd  and  water)  and  its  vapour.  In  the 
latter  case,  as  is  w^  known,  the  vapour  witt  contain  a  larger 
proportion  of  the  more  volatile  constituent.  Similazty  in  the  case 
of  the  formation  of  mixed  crystab,  the  liquid  should  contain 
a  larger  pttiportion  of  the  more  fusible  couetittmit  than  the  solid 
with  which  it  is  in  equilibrium.  The  comfKnition  of  the  crystals 
which  are  being  deposited  at  any  moment  will,  therefore, 
necessarily  diange  as  solidification  proceeds,  foUowing  the 
change  in  the  composition  of  the  liquid,  and  the  temperature 
will  fall  nntU  the  last  portions  of  the  Kqoid  to  solidify  will  ccmsist 
<Mefiy  of  the  more  funble  cmstituent,  at  the  F.F.  of  ^nch  the 
BolM^cation  will  be  complete*  If,  however,  as  seems  to  be 
frequently  the  case,  the  composition  of  the  solid  and  Utpiid  phases 
do  not-grtttly  differ  from  each  otlnr,  the  greater  part  of  the 
solMificatioD  will  occur  within  a  comparatively  small  range  of 
temperature,  and  the  initio  F.P.  of  the  alloy  wifl  be  well  marked. 
It  is  possible  in  this  case  to  draw  a  second  curve  representing 
the  compo^tion  of  the  st^id  phase  which  is  in  eqml^rium  with 
the  liquid  at  any  temperature.  This  curve  will  not  represent  the 
average  coiaposition  ol  the  crystals,  but  that  the  outer  coating 
only  which  is  in  equilibrium  witk  the  liquid  at  the  moment. 
H.  W.  B.  Roozeboom  {ZeU.  Phys.  Chem.  xxx.  p.  385)  has 
attempted  to  dassify  some  of  the  poHitile  cases  which  may 
occur  ia  tiie  formati(m  of  mixed  crystals  ob  tJie  basb  of  J.  W. 
Gibbs's  thermodynamic  potential,  the  general  properties  of  irfiich 
may  be  qualitativdy  deduced  from  a  omsidmtioD  of  observed 
phenomena.  But  although  this  method  may  enable  us  to  dassify 
different  types,  and  even  to  predict  results  in  a  qualitative 
manner,  it  does  not  admit  of  numerical  calculation  similar  to 
equation  <8),  as  the  Gtbbs's  function  itself  is  of  a  purdy  abstract 
nature  and  its  form  b  unknown.  There  b  no  doubt  that  the 
formation  of  mixed  crystals  may  explain  many  apparent 
anonbaKes  in  the  study  of  F.P.  curves.  The  whole  subject  has 
been  most  fruitful  of  results  in  recent  years,  and  appears  fall  of 
prontise  for  the  future. 

For  further  details  io  this  pailiciilar  brajicb  the  reader  may  consult 
.  a  report  by  Nevflle  (Srtt.  Assoc.  Rep^  1900),  which  contains  numerous 
references  to  original  papers  by  Roberts-Austen,  Le  Chatelier, 
RoQzeboom  and  others.  For  the  propertiea  of  solations  see  SoLtr- 
TION.     ■  •  '  ■        ,       (H.  L.  C.) 


FOSSHf,  a  town  of  Germany,  in  the  kingdom  of  Bavaria,  at 
the  foot  of  the  Alps  (Tirol),  on  the  Lech,  2500  ft.  above  the  sea, 
with  a  brand)  line  to  Oberdorf  on  the  raffway  to  Augsburg.  Pop. 
4000.  It  has  six  Roman  Catliolicdnirdies,  a  Franciscan  monas- 
tuy  and  a  castle.  R(q>e*maldng  b  an  important  industry. 
The  castle,  lying  on  a  rocky  eminence,  b  ranaikable  for  the 
peace  signed  here  on  the  33nd  M  April  1745  between  Uie  dector 
Maxinulian  III.,  Joseph  of  Bavaria  and  Maria  Theresa.  Two 
miles  to  the  S.E.,  unmediately  on  the  Austrian  frontier,  romanti- 
cally situated  on  a  rock  overlooking  the  Schwanensee,  b  the 
magnificent  castle  of  Hohenschwangau,  and  a  little  to  the  north, 
on  the  site  of  an  old  castle,  that  <tf^eu8diwanstein,  built  by 
Louis  H.  of  Bavaria. 

See  H.  Feistb,  FAsstn  und  Ume^nmg  (1898). 

FUST,  JOHAHW  (  ?-r466),  early  German  ptinter,-bdonged 
to  a  rich  and  respectable  boq^er  family  of  Mainx,  which  b  known 
to  have  flourished  from  1423^  and  to  have  held  many  dvH  and 
religious  offices.  The  name  was  always  written  Fust,  but  in 
1506  J<Aann  Schfiffer,  in  dedicating  the  German  translation  of 
Livy  to  the  emperor  Maximilian,  called  his  grandfather  Faust, 
and  thenceforward  the  family  assumed  thb  name,  and  the  Fausts 
of  Aschaffenburg,  an  old  and  quite  dbtinct  family,  placed 
Johann  Fust  in  tiieir  pedigree.  Johaim's  brother  Jacob,  a 
goldsmith,  was  one  of  the  burgomasters  in  1462,  when  Mainz 
was  stormed  and  sacked  by  the  troops  of  Count  Adolf  of  Nassau, 
on  which  occasion  he  seems  to  have  perbhed  (see  a  document, 
dated  May  8,  1463,  published  by  Wyss  in  Quarialid.  des  kisk 
Vereins  fUr  Hessen,  1879,  p.  34).  Tliere  b  no  evidraic»  that,  as 
b  OHDmonly  assnted,  J<^ann  Fust  was  a  goldsmith,  but  he 
appears  to  luve  been  a  money-lender  or  banka.  On  account  of 
his  connexicm  with  (Sotenberg  {g.v.),  he  has  be«a  represented 
1^  some  as  the  inventor  of  printing,  and  the  instructor  as  well  as 
the  partner  of  Gutenberg,  by  othera  as  hb  patron  and  benefactor, 
who  saw  the  value  of  hb  discovery  and  supplied  him  with  means 
to  carry  it  out,  whereas  others  paint  him  as  a  greedy  and 
crafty  speculator,  who  took  advantage  of  Gutenberg's  necessity 
and  robbed  him  of  the  fruits  of  hb  invention.  However  thb  may 
be,  the  Helmasperger  document  of  November  6,  1455,  shows 
that  Fust  advanced  money  to  Gntenb«g  (appanntly  800 
guilders  in  1450,  and  another  800  in  1453)  for  carrying  on  hb 
work,  and  that  Fust,  in  1455,  brought  a  suit  against  Gutenbeif 
to  xecover  the  money  he  had  leat,  daiming  soso  (mrae  cmrectly 
3036)  guilders  for  prindpal  and  interest.  It  a{^)eaTB  that  he  had 
not  paid  in  the  300  guilders  a  year  which  he  had  undertaken  tO 
furnish  for  expenses,  wages,  Sec,  and,  according  to  Gutenberg, 
had  said  that  he  had  no  intention  of  claiming  interest.  Hie  suit 
was  aj^arently  dedded  in  Fust's  favour,  November  6,  1455, 
in  the  refectory  of  the  Barefooted  Friars  of  Mainz,  when  Fust 
made  oath  that  he  himself  had  borrowed  1550  guilders  and 
given  them  to  Gutaibe^.  Thne  b  no  evidence  that  Fust,  as 
bustuUlysupposed,  removed  the  portion  of  the  printing  materiab 
covered  by  hb  mortg^  to  hb  own  bouse,  and  carried  <hi  printing 
there  with  the  aid  of  Peter  Schfiffer,  of  Gemsbeim  (who  b  kiwwn 
to  have  been  a  soiptor  at  Pack  in  1449),  to  whom,  pzdMbly 
about  1455,^  be  gave  hb  on!^  daughter  Dyna  or  Christina  in 
marriage.  Thdr  fixst  puUication  was  the  Psalter,  August  14, 
1457,  a  folio  of  350  pages,  die  first  printed  book  with  a  comi^lcte 
date,  and  remai^Ue  for  the  beauty  of  the  large  .initiab  printed 
each  in  two  colouia,  red  and  blue,  from  types  made  in  two 
pieces."  The  Psalter  was  reprinted  with  the  same  types,  1459 
(August  39),  1490,  1502  (SchSffer's  la^t  publication)  and  1516. 
Fust  and  Schdffer's  other  works  are  given  below.'  In  1464  Adolf 

1  This  date  is  uncertain;  some  place  the  marriage  in  1453  or  Boon 
after,  others  about  1464.  It  is  probable  that  Fust  alluded  to  thb 
relation^p  when  he  tpoke  of  Scn6ffer  as  pueri  nm  in  the  colophons 
of  Cicero's  De  offieUs  <rf  1465  and  14A6. 

'Thb  iMthoa  was  patented  in  Ei^land  by  Solomon  Hcary  in 
1780,  aftd  by  Sir  William  Coiwreve  in  l8to. 

■  (3)  Durandus,  Rationale  amnorum  offidonim  (1459).  folio,  160 
leaves;  (4)  the  Oemeniine  ConstUutums,  with  the  ^on  «  Johannes 
Andreae  (1460),  51  leaves;  (5)  Biblia  Sacra  Lahna  (i4n)t  folio, 
2  vols.,  343  and  239  leaves,  48  lines  to  a  full  page';  (6)  .the  Sixth 
Book  of  Decretab,  with  Andreae's  gloss,  r7th  December  1465*  folio, 
141  leaves;  (7)  Cicero,  De  officUs  (1465),  4to,  88  leaves,  the  first 
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of  Nassau  appointed  for  the  parish  of  St  Quint  i  d  three  Baamei^s 
(master-builderg)  who  were  to  choose  twelve  chief  parishioners 
as  assistants  for  life.  One  of  the  first  of  these  "  Vervaren," 
who  were  named  on  May-day  1464,  was  Johannes  Fust,  and  in 
1467  Adam  von  Hochheim  was  chosen  instead  of  "  the  late  " 
(selig)  Johannes  Fust.  Fust  is  said  to  have  gone  to  Paris  in  1466 
and  to  have  died  of  the  plague,  which  raged  there  in  August  and 
September.  He  certainly  was  in  Paris  on  the  4th  of  July,  when 
he  gave  Louis  de  Lavemade  of  the  province  of  Forez,  then 
chancellor  of  the  duke  of  Bourbon  and  first  president  of  the 
parliament  of  Toulouse,  a  copy  of  his  second  edition  of  Cicero, 
as  appears  from  a  note  in  Lavemade 's  own  hand  at  the  end  of 
the  book,  which  is  now  in  the  library  of  Geneva.  .But  nothing 
further  is  known  than  that  on  the  30th  of  October,  probably 
in  1471,  an  annual  mass  was  instituted  for  him  by  Peter  SchSffer, 
Conrad  Henlif  (for  Henekes,  or  Henckis,  Schdffer's  partner  ? 
who  married  Fust's  widow  about  ^468^  and  Johann  Fust  (the 
son),  in  the  abbey-church  of  St  Victor  of  Paris,  where  he  was 
buried;  and  that  Peter  Scho£fer  founded  a  similar  memorial 
service  for  Fust  in  1473  in  the  church  of  the  Dominicans  at 
Mainz  (Bockenheimer,  Gesck.  der  Stadt  Mainz,  iv.  1 5). 

Fust  was  formerly  often  confused  with  the  famous  magician 
Dr  Johann  Faust,  who,  though  an  historical  figure,  had  nothing 
to  do  with  him  (see  Faust). 

See  further  the  articles  Gutenberg  and  Typography.  (J.  H.  H.) 

FUSTEL  OB  COULANOES.  NUMA  DENIS  (1830-1889),  French 
historian,  was  bom  in  Paris  on  the  i8th  of  March  1830,0! Breton 
descent.  After  studying  at  the  £cole  Normide  Supirieure  he 
was  sent  to  the  French  school  at  Athens  in  1853,  directed  some 
excavations  in  Chios,  and  wrote  an  historical  account  of  the 
island.  After  his  return  he  filled  various  educational  offices, 
and  took  his  doctor's  degree  with  two  theses.  Quid  Vestae  cultus 
in  insiitutis  veterum  privatis  publicisque  valuerti  and  Polybe, 
ou  la  Grhce  conquise  par  les  Romains  (1858).  In  these  works 
his  distinctive  qualities  were  already  revealed.  His  minute 
knowledge  of  the  language  of  the  Greek  and  Roman  institutions, 
coupled  with  his  low  estimate  of  the  conclusions  of  contemporary 
scholars,  led  him  to  go  direct  to  the  original  texts,  which  he  read 
without  political  or  religious  bias.  When,  however,  he  had 
succeeded  in  extracting  from  the  sources  a  general  idea  that 
seemed  to  him  clear  and  simple,  he  attached  himself  to  it  as  if  to 
the  truth  itself,  employing  dialectic  of  the  most  penetrating, 
subtle  and  even  paradoxical  character  in  his  deduction  of  the 
logical  consequences.  From  i860  to  1870  he  was  professor  of 
history  at  the  faculty  of  letters  at  Strassburg,  where  he  had  a 
brilliant  career  as  a  teacher,  but  never  yielded  to  the  influence 
exercised  by  the  German  univeisitieft  in  the  field  of  dassicid  and 
Germanic  antiquities. 

It  was  at  Strassburg  that  he  published  his  remarkable  volume 
La  Cits  antique  (1864),  in  wMch  he  showed  forcibly  the  part 
played  by  religion  in  the  political  and  social  evolution  of  Greece 
and  Rome.  Although  his  making  religion  the  ac^  factor  of  this 
evolution  was  a  perveruon  of  the  historical  facts,  the  book  was 
so  consistent  throughout,  so  full  of  ingenious  ideas,  and  written 
in  so  striking  a  style,  that  it  ranks  as  one  of  the  masterpieces  of 
the  French  language  in  the  iQth  century.  By  this  literary 
merit  Fustel  set  little  store,  but  he  clung  tenaciously  to  his 

edition  of  a  Latin  clasmc  and  the  first  book  containing  Greek  char- 
acters, while  in  the  colophon  Fust  for  the  first  time  calls  Schdffer 
"  puenim  suum  " ;  (8)  the  same,  4th  February  1466;  (9J  GrammaUca 
rhytmica  (1466),  folio,  11  leaves.  They  also  printed  in  1461-1462 
several  papal  bulls,  proclamations  of  Adolf  of  Nassau,  &c.  Nothing 
is  known  to  have  appeared  for  three  years  after  the  storming  and 
capture  of  Mainz  in  1463. 

iSome  confusion  in  the  hUtorv  of  the  Fust  family  has  arisen 
since  the  publication  of  Bernard's  Orie.  de  I'impritnerie  (1853). 
On  p.  263,  vol.  i.  he  gave  an  extract  from  tne  correspondence  between 
Oberlin  and  Bodmann  (now  preserved  in  the  Paris  Nat.  Library), 
from  which  it  would  appear  that  Peter  Schotfer  was  the  soo-in-law, 
not  of  Johann  Fust,  but  of  a  brother  of  his,  Conrad  Fust.  Of  the 
latter,  however,  no  other  trace  has  been  found,  and  he  is  no  doubt 
a  fiction  of  F.  J.  Bodmann,  who,  partly  basing  himself  on  the 
"  Contad  '*  (Henlif,  or  Henckis)  mentioned  above,  added  the  rest 
to  gratify  Oberlin  {see  Wyss  in  QutwtatbUtter  det  ibuf.  V«rwiu  fUr 
Hetum,  1879.  P-  >7)- 
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theories.  When  he  revised  the  book  in  1875,  his  modifioationi 
were  very  slight,  and  it  is  conceivable  that,  had  he  recast  it, 
as  he  often  expressed  the  desire  to  do  in  the  lut  years  of  his  life, 
he  would  not  have  abandoned  any  part  of  his  fundamental 
thesis.   The  work  is  now  largely  superseded. 

Fustel  de  Coulanges  was  the  most  conscientious  of  men,  the 
most  systematic  and  uncompromising  of  historians.  Appointed 
to  a  lectureship  at  the  £cole  Normale  Supi&rieure  in  February 
1870,  to  a  professorship  at  the  Paris  faculty  of  letters  in  1875, 
and  to  the  chair  oi  medieval  histcNry  created  foit  him  at  the 
Sorbonne  in  1878,  he  a[H>lied  himself  to  the  study  <^  the  politicai 
institutions  of  ancient  France.  The  invasion  of  France  by 
the  German  armies  during  the  war  of  1870-71  attracted  his 
attention  to  the  Germanic  inv«^ons  under  the  Roman  Empire. 
Pursuing  the  theory  of  J.  B.  DiUmm,  but  singulariy  transfonniiv 
it,  he  maintained  that  Uiose  invasions  were  not  marked  by  the 
violent  and  destructive  character  usually  attributed  to  them; 
that  the  penetration  of  the  German  barbarians  into  Gaul  was  a 
slow  process;  that  the  Germans  submitted  to  the  imperial 
administration ;  that  the  political  institutions  of  theMerovingians 
had  their  origins  ifi  the  Roman  laws  at  least  as  much  as,  if  not 
more  than,  in  German  usages;  and,  consequently,  that  there  was 
no  conquest  of  Gaul  by  the  Germans.  This  thesis  he  sustained 
brilliantly  in  his  Hisioire  des  institutions  politiques  de  I'ancienne 
France,  the  first  volume  of  which  appeared  in  1874.  It  was  the 
author's  original  intention  to  complete  this  work  in  four  volumes, 
but  as  the  first  volume  was  keenly  attad&ed  in  Germany  as  well 
as  in  France,  Fustel  was  forced  in  self-defence  to  recast  the  book 
entirely.  With  admirable  conscientiousness  he  re-examined 
all  the  texts  and  wrote  a  nimiber  of  dissertations,  of  which, 
though  several  {e.g.  those  on  the  Germanic  mark  and  on  the 
allodium  and  beneficium)  were  models  of  learning  and  sagacity, 
all  were  dominated  by  his  general  idea  and  characterized  by  a 
total  disregard  for  the  results  of  such  historical  disciplines  as 
diplomatic.  From  this  cruciUe  issued  an  entirely  new  work, 
less  well  arranged  than  the  original,  but  richer  in  facts  and 
critical  comments.  The  first  volume  was  expanded  into  three 
volumes.  La  Gavle  romainc  (1891),  L'lnwsion  germanique  U 
la  fin  de  /'0m^e(i89i)and  La  Monarchie  franqueiiB^^).,  followed 
by  three  odiw  volumes,  L'AUeu  et  te  domaine  rural  pendant 
Vipoque  m^ovingienne  (18S9),  Les  Origines  du  syst^me  fiodak 
le  bStUJice  et  le  patronat  .  .  .  (1890)  and  Les  Transformations  de 
la  royauti  pendant  I'Spoque  carolingienne  (1893).  Thus,  in  six 
volumes,  he  had  carried  the  work  no  farther  than  the  Carotingian 
period.  The  result  of  this  enormous  labour,  albeit  worthy  of  a 
great  historian,  clearly  showed  that  the  author  lacked  all  sense 
of  historical  proportion.  He  was  a  diligent  seeker  after  the  truth, 
and  was  perfectly  sincere  when  he  informed  a  critic  of  the  exact 
number  of  "  truths  "  he  had  discovered,  and  when  he  remarked 
to  one  of  his  pupils  a  few  days  before  his  deaths "  Rest  assured 
that  what  I  have  written  in  my  book  is  the  truth."  Such  suporb 
sdf-confidence  can  accon^tUsh  much,  and  it  undoubtedly  helped 
to  form  Fustd's  talent  and  to  give  to  hb  style  that  admirable 
concision  which  subjugates  even  when  it  fails  to  convince; 
but  a  student  instinctively  distrusts  an  historian  who  settles  the 
most  controverted  problems  with  such  impassioned  assurance. 
The  dissertations  not  embodied  in  his  great  work  were  collected 
by  himself  and  (after  his  death)  by  his  pupil,  Camille  JuUian, 
and  published  as  volumes  of  miscellanies:  Recherches  sur 
quelques  problhnes  d'histoirc  (1885),  dealing  with  the  Roman 
colonate,  the  land  system  in  Norma,ndy ,  the  Germanic  mark,  and 
the  judiciary  organization  in  the  kingdom  of  the  Franks; 
NouvelUs  recherches  sw  quelques  proUhmes  d' hisioire  (1891); 
vidQueslions  ht^oriques  (1893),  which  contiuns  his  pap^  on 
Chios  and  his  thesis  on  Pdybius. 

Ws  life  was  devoted  almost  entirely  to  his  teaching  and  his 
books.  In  1875  he  was  elected  member  of  the  Acad£mie  des 
Sciences  Morales,  and  in  1880  reluctantly  accepted  the  post 
of  director  of  the  Ecole  Normale.  Without  intervening  personally 
in  French  politics,  he  took  a  keen  interest  in  the  questions  of 
administration  a.Dd  social  reorganization  arising  from  the  fall 
of  the  imperialist  regime  and  the  disasters  of  the  war.  He  wished 
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the  Institutions  of  the  prfesent  to  approximate  more  closely  to 
those  of  the  past,  and  devised  for  the  new  French  constitution  a 
body  of  reforms  vhich  reflected  tbe  opinions  he  had  formed 
i^pon  the  democracy  at  Rome  and  in  ancient  France.  But  these 
were  dreams  which  did  not  hold  him  long,  and  he  would  have 
been  scandalized  had  he  known  that  his  name  was  subsequently 
used  as  the  emblem  of  a  political  and  religious  party.  He  died 
at  Massy  (Sdne-et-Oise)  on  the  x  2th  of  September  1889.  Through- 
out his  historical  care^r~at  the  ficole  Nonnale  and  the  Sorbonne 
and  in  his  lectures  delivered  to  the  empress  Euglnie — his  sole 
aim  was  to  ascertain  the  truth,  and  in  the  defence  of  truth  his 
polemics  against  what  he  imagined  to  be  the  blindness  and 
insincerity  of  his  critics  sometimes  assumed  a  character  of  harsh- 
ness and  injustice.  But,  in  France  at  least,  these  critics  were 
the  first  to  render  justice  to  his  learning,  his  talents  and  his 
ditinterestedness. 

See  Paul  Guiraud,  Fustd  ie  Couhnges  C1896);  H.  d*Arbois  de 
Jubainville,  Dettx  Manihes  d'ierire  I'kistoire:  criHgue  de  Bossuet, 
d'Augustin  Thierry  et  de  Fusiei  da  Qndangu  (1896);  and  Gabriel 
Monod,  Poetraits  et  souMmrs  (1897)'  (C.  B.*) 

FUSTIAKi  a  tenn  which  includes  a  variety  of  heavy  woven 
cotton  fabrics,  chiefly  prepared  for  men's  wear.  It  embraces 
plain  twilled  doth  called  jean,  and  cut  fabrics  similar  to  velvet, 
known  as  velveteen,  moleskin,  corduroy,  &c  The  term  was 
once  applied  to  a  coarse  cloth  made  (A  cotton  and  flax;  now, 
fustians  are  usually  of  cotton  and  dyed  various  colours.  In  the 
reign  of  Edward  III.  the  name  was  given  to  a  woollen  fabric. 
Th*  name  is  said  to  be  derived  from  El-Fustat,  asuburb  of  Cairo, 
where  it  was  first  made;  aAd  certainly  a  kind  of  doth  has  long 
been  known  under  that  name.  In  a  petition  to  parilament, 
temp.  Philip  and  Mary, "  fusUan  ct  Naples  "  is  menti<med.  In 
the  r3tfa  and  14th  centiuies  priests'  robes  and  women's  dresses 
were  ihade  of  fustian,  but  thouj^  dresses  are  still  made  from 
some  kinds  the  chief  use  is  for  labourers'  clothes. 

FUSTIC  (Fr.  fustoc,  from  Arab,  fusiuq,  Or.  irwrim?,  pistachio) 
Yellow  Wood  or  Old  Fustic,  a  dye-stuff  consisting  of  the 
viood  ol  Chlorophora  tincioria,  a  large  tree  of  the  natural  order 
Moraceae,  growing  in  the  West  Indies  and  tropical  America. 
Fustic  occurs  in  bommeree  in  blocks,  which  are  brown  without, 
and  of  a  brbwnish-yellow  within.  It  is  sometimes  employed  for 
inlaid  work;  The  dye-stuff  termed  young  fustic  or  Zante  fustic, 
and  also  Venetian  sumach,  is  the  wood  of  Rhus  cotinus  (fustet, 
or  smoke  tree),  a  southern  European  and  Asiatic  shrub  of  the 
natural  order  Anscardiaceae,  caBed  by  Gerarde  "  red  sumach/' 
and  apparently  the  "  coccygia  "  and  "  cotinus  "  of  Pliny  (JVfl*. 
Hist.  xiii.  41,  xvi.  30).  Its  colouring  matter  is  fisetin,  CiiHioOe, 
whkh  was  synthesi2ed  by  S.  von  Kostaneckl  (B'er.j  1904,  37, 
p.  384).  (See  DvfcTNG.)  "  -  '  ■ 

FUTURES,  a  term  used  in  the  prodiice  markets  for  purchases 
or  sales  of  commodities  to  be  completed  at  a  future  date,  as 
opposed  to  cash  or  "spot"  transactions,  which  are  settled 
immedSatelyi  See  Market,  and  (for  a  ciett^ed  discussion  of 
the  question  as  affecting  cotton)  Cottok:  MorketingandSupply. 

FUZ.  JOHANN  JOSEPH  (166(^1741),  Austriui  musician, 
was  bom  at  Hirtenfdd  (Styria)  in  x66o.  Of  his  youth  and 
early  training  nothing  is  known.  In  1696  he  was  organist  at  one 
of  the  prindpal  churches  of  Vienna,  and  in  1698  was  appointed 
by  the  emperor  Leopold  I.  as  his  "  imperial  court-composer," 
with  a  salary  of  about  £6  a  month.  At  the  court  of  Leopold  and 
of  his  successors  Joseph  I.  and  Charles  VI.,  Fux  remained  for 
the  rest  of  his  life.  To  his  various  court  dignities  that  of  organist 
at  St  Stephen's  cathedral  was  added  in  1704.  He  married  the 
daughter  of  the  government  secretary  Schnitzbaum.  As  a 
proof  of  the  high  favour  in  which  he  was  held  by  the  art-loving 
Charles  VI.,  it  is  told  that  at  the  coronation  of  that  emperor 
as  king  of  Bohemia  in  1723  an  opera,  La  Con^ama  « la  Forteaa, 
especially  conqwsed  by  Fux  ^r  the  occasion,  was  given  at 
Prague  in  an  open-air  theatre.  Fnx  at  the  time  was  suffering 
from  gout,  but  the  emperor  had  him  carried  in  a  litter  all  the 
way  from  Vienna,  and  gave  him  a  seat  in  the  imperial  box. 
Fux  died  at  Vienna  on  the  13th  of  February  1741.  His  life, 
although  passed  in  the  great  world,  was  eventless,  and  his  only 


troubles  arose  from  the  intrigues  of  his  Italian  rivals  at  court. 
Of  the  numerous  operas  which  Fux  wrote  it  is  unnecessary  to 
speak.  They  do  not  essentially  differ  from  the  style  of  the 
Italian  opera  seria  of  the  time.  Of  greater  importance  are  his 
sacred  compositions,  psalms,  motets,  oratorios  and  masses, 
the  cdebrated  Missa  Canomca  amongst  the  latter.  It  is  an  all 
but  unparallded  tour  de  force  of  learned  musidanship,  bdng 
written  entirely  in  that  most  difficult  of  contrapuntal  devices — 
the  canon.  As  a  contrapuntist  and  musical  scholar  generally, 
Fux  was  unsurpassed  by  any  of  his  contemporaries,  and  his 
great  theoretical  work,  the  Gradus  ad  Parnassum,  long 
remained  by  far  the  most  thorough  treatment  of  counter- 
point and  its  various  developments.  The  title  of  the  original 
Latin  edition  is  Gradus  ad  Parnassum  sive  manuductio  ad 
composiiionem  musicae  regidarem,  methoda  nova  ac  certa  nondum 
ante  tarn  exacta  ordine  in  lucem  edita,  elaborata  a  Jeanne  Josepko 
Fux  (Vienna,  1715).  It  was  translated  into  most  European 
languages  during  the  iSth  century,  and  is  still  studied  by 
musidans  interested  in  the  history  of  thdr  art.  The  expenses 
of  the  publication  were  defrayed  by  the  emperor  Charles  VI. 

Fux's  bit^raphy  was  published  by  Ludwig  von  Kdchel  (\^emia, 
1871).  It  is  based  on  minute  original  research  and  contains,  amongst 
other  valuable  materials,  a  complete  catalc^e  of  the  composer's 
numerous  works. 

FUZE  or  Fuse,  an  appliance  for  firing  explosives  in  blasting 
operations,  military  shells,  &c.  (see  Blasting  and  Ammunition, 
$  Shdl).  The  spelling  is  not  governed  by  authority,  but  modem 
convenience  has  dictated  the  adoption  of  the  "  z  "  by  military 
engineers  as  a  general  rule,  in  order  to  distinguish  this  sense 
from  that  of  melting  by  heat  (see  below).  The  word,  according 
to  the  New  English  Dictionary,  is  one  of  the  forms  in  which  the 
Lat.  fusus,  spindle,  has  been  adapted  through  Romanic  into 
English,  the  ordinary  fuze  taking  the  shape  of  a  spindle-like 
tube.  Similarly  the  term  '*  fusee  "  (Fr.  fus6e,  spindle  full  of  tow. 
Late  Lot.  fusaia)  is  applied  to  a  coned  spindle  sometimes  used  in 
the  wheel  train  of  watches  and  spring  docks  to  equalize  the  action 
of  the  mainspring  (see  Watcb)  ;  and  the  application  of  the  same 
term  to  a  special  kind  of  match  may  also  be  due  to  its  resemblance 
to  a  spindle.  Again,  in  heraldry,  another  form,  "  fusil,"  derived 
through  the  French  from  a  Late  Lat.  diminutive  (fusillus  or 
Juselltis)  of  this  s&me  fusus,  is  used  of  a  bearing,  an  elongated 
lozenge.  According  to  other  etymological  authorities,  however 
(see  Skeat,  Etym.  Diet.,  1898),  "  fuze  "  or  "  fuse,"  and  "  fusee  " 
in  the  sense  of  match,  are  all  forms  derived  throui^  the  Fr.  fusil, 
from  Late  h&t.  facile,  steel  for  striking  fire  from  a  flint,  from  Lat. 
focus,  hearth.  The  Fr.  fusil  and  English  "  fusil "  were  thus 
transferred  to  the  "  firelock,"  i.e,  the  light  mtisket  of  the  17th 
century  (see  Fusilier). 

In  electrical  engineering  a  *'  fuse  "  (always  so  spelled)  is  a 
safety  device,  commonly  consisting  of  a  strip  or  wire  of  easily 
fusible  metal,  ^ich  melts  and  thus  interrupts  the  circuit  of 
which  it  forms  part,  whenever  that  circuit,  through  some  acddent 
or  derangement,  is  caused  to  carry  a  current  larger  than  that 
for  which  it  is  intended.  In  this  sense  the  word  must  be  con- 
nected with  fusus,  the  past  partidi^  of  Lat.  fund^e,  to  pour, 
whence  comes  the  verb  "  fuse/'  to  mdt  by  heat,  often  used 
figuratively  in  the  sense  <rf  blend,  mix. 

FTNE.  loch,  an  inlet  of  the  sea,  Argyllshire,  Scotland. 
From  the  head,  6  ra .  above  Inveraray,  to  the  mouth  on  the  Sound 
of  Bute,  it  has  a  south-westerly  and  then  southerly  trend  and 
is  44  m.  long,  its  width  varying  from  i  m.  to  6  m.  It  recdves  the 
Fyne,  Shira,  Aray  and  many  other  streams,  and,  on  the  western 
side,  gives  off  Lochs  Shira,  Gair,  Gilp  (with  Ardrishaig,  the 
Crinan  Canal  and  Lochgilphead)  and  East  Tarbert  (with  Tarbert 
village).  The  glens  debouching  on  the  lake  are  Fyne,  Shira, 
Aray,  Kinglas  andHeU's  Glen.  The  coastgenerally  is  picturesque 
and  in  many  parts  well  wooded.  All  vessels  using  the  Crinan 
Canal  navigate  the  loch  to  and  from  Ardrishaig,  and  there  are 
daily  excursions  during  the  season,  as  far  up  as  Inveraray. 
There  are  ferries  at  St  Catherine's  and  Otter,  and  piers  at  Tarbert, 
Ardrishaig,  Kllmory,  Crarae,  Fumace,  Inveraray,  Strachur  and 
elsewhere.  The  industries  comprise  granite  quarrying  at  Furnace 
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and  Crarae,  distilling  at  Ardrishaig,  gunpowder-making  at 
Furnace  and  Ealfinan,  and,  above  all,  fishing.  Haddodt;,  vhiting 
and  codling  are  taken,  and  the  famous  "  Loch  Fyne  horings  " 
command      highest  price  in  the  market. 

FTRD,  the  name  i^ven  to  the  £ngl^  army,  or  militia,  during 
the  Anglo-Sazon  period  (see  Akhy,  6o).  It  is  first  mentioned 
in  the  AngUhSaxon  Ckronide  under  the  date  6o5.The  ealdorman, 
or  sheriff,  of  the  shire  was  probably  charged  with,  the  duty  of 
calling  out  and  leading  the  fyrd,  which  appears  always  to  have 
retained  a  local  character,  as  during  the  time  of  the  Danish 
invasions  we  read  of  the  fyrd  of  Kent,  of  Somerset  and  of 
Devon.  As  attendance  at  the  fyrd  was  included  in  the  irinoda 
necessitas  it  was  compulsory  on  all  holders  of  land;  but  that 
it  was  not  confined  to  them  is  shown  by  the  following  extract 
from  the  laws  of  Ine,  king  of  the  West  Saxons,  dated  about 
690,  which  ptescribes  the  penalty  for  the  serious  offence  of 
neglecting  the  fyrd:  "  If  a  gesithcwul  man  owning  land  neglect 
the  fyrd,  let  him  pay  120  shillings,  and  forfeit  his  land;  one  not 
owning  land  60  shillings;  aceorlish  man  30  shillings  aafyrdioite." 
The  fyrd  was  gradually  superseded  by  the  gathering  of  the 
thegns  and  their  retainers,  but  it  was  occasionally  called  out  for 
defensive  purposes  even  after  the  Norman  Conquest. 

FTT,  JOHANNES  (1609-1661),  Belgian  animal  painter,  was 
bom  at  Antwerp  and  christened  on  the  19th  of  August  1609. 
He  was  registered  apprentice  to  Hans  van  den  Berghe  in  1621. 
Professionally  van  den  Berghe  was  a  restorer  of  <Ad  pictures 
rather  than  a  painter  of  new  ones.  At  twenty  Johannes  Fyt 
entered  the  gild  of  St  Luke  as  a  master,  and  from  that  time 
tiU  his  death  in  1661  he  produced  a  vast  number  of  pictures 
in  which  the  bold  facility  of  Snyders  is  united  to  the  powerful 
effects  of  Rembrandt,  and  harmonies  of  gorgeous  tone  are  not 
less  conspicuous  than  freedom  of  touch  and  a  true  semblance 
of  nature.  There  never  was  such  a  master  of  technical  processes 
as  Fyt  in  the]|renderiug  of  animal  life  in  its  most  varied  forms. 
He  may  have  been  less  correct  in  outline,  less  bold  in  action 
than  Snyders,  but  he  was  much  more  skilful  and  more  true  in 
the  reproduction  of  the  coat  of  deer,  dogs,  greyhounds,  hares 
and  monkeys,  whilst  in  realizing  the  pliunage  of  peacocks, 
woodcocks,  ducks,  hawks,  and  cocks  and  hens,  he  had  not  his 
equal,  nor  was  any  artist  even  of  the  Dutch  school  more  effective 
in  relieving  his  compositions  with  accessories  of  tinted  doth, 
porcelain  ware,  vases  and  fruit.  He  was  not  dever  at  figures, 
and  he  sometimes  trusted  for  these  to  the  co-operation  of  Cor- 
nelius Schut  or  Willeborts,  whilst  his  architectural  backgrounds 
were  sometimes  executed  by  Quellyn.  "  Silenus  amongst 
Fruit  and  Flowers,"  in  the  Harrach  collection  at  Vienna, "  Diana 
and  her  Nymphs  with  the  Produce  of  the  Chase,"  in  the  Belvedere 
at  Vienna,  and  "  Dead  Game  and  Fruit  in  front  of  a  Triumphal 
Arch,"  belonging  to  Baion  von  Rothschild  at  Vienna,  are 
specimens  of  the  co-operation  respectively  of  Schut,  Willeborts 
and  Quellyn.  They  are  also  Fyt's  masterpieces.  The  earliest 
dated  work  of  the  master  is  a  cat  grabbing  at  a  {nece  oi  dead 
poultry  near  a  hare  and  birds,  belongiog  to  Baron  Cetto  at 
Munich,  and  executed  in  1644.   The  latest  is  a  "  Dead  Snipe 


with  Ducks,"  of  i6<So,  sold  with  the  JKger  collection  at  Cotogne 
in  1871.  Great  power  is  shown  in  the  bear  and  boar  hunts  at 
Munich  and  Ravensworth  castle.  A  "  Hunted  Roedeer  with 
Dogs  in  the  Water,"  in  the  Berlin  Museum,  has  some  M  the  life 
and  more  ol  the  roughness  of  Snyders,  bat  lacks  variety  of  tint 
and  finish.  A  splendid  specimen  is  tht  Page  aiul  Paxxot  near  a 
table  covered  with  game,  guarded  by  a  dog  staring  at  a  monk^, 
in  the  Wallace  collection.  With  the  needle  and  the  bnish 
Fyt  was  equally  clever.  He  etched  16  plates,  and  those  repre- 
senting dogs  are  of  their  kind  unique. 

FYZABAD,  or  Faizabad,  a  city,  district  and  division  of 
British  India  in  the  United  Provinces.  The  city  stands  on  the 
left  bank  of  the  river  Gogra,  78  m.  by  rail  E.  of  Lucknow.  Pop. 
(1901)  75,085.  To  the  £.  of  Fyzabad,  and  now  forming  a 
suburb,  is  tbe  ancient  site  of  Ajodhya  (q.v.).  Fyzabad  was 
founded  about  1730  by  Sa*adat  Ali  Khan,  the  first  nawab 
wazir  of  Oudh,  who  built  a  hunting-lodge  here.  It  received  its 
present  name  in  the  reign  of  lus  sucrassor;  and  Shuja-ud-daula, 
the  third  nawab,  laid  out  a  large  town  and  fortified  it,  and  here 
he  was  buried.  It  was  afterwards  the  residence  of  the  Begums 
of  Oudh,  famous  in  connexicm  with  the  impeachment  of  Warren 
Hastings.  When  the  court  of  Oudh  was  removed  to  Lucknow 
in  1775  all  the  leading  merchants  and  bankers  abandoned  the 
place.  At  the  census  of  1869  Fyzabad  contained  only  37,804 
inhabitants;  but  it  is  now  again  advancing  in  prosperity  and 
population.  On  the  outbreak  al  the  Mutiny  in  1857,  the  canton- 
ment contained  two  regiment&ofinfantry,asquadxcML  of  cavalry, 
and  a  light  field  battery  of  artillery— «11  natives.  Owing  to 
their  threatening  demeanour  after  the  Memit  massacre,  many 
of  the  European  women  and  children  woe  sheltered  by  one  erf 
the  great  landholders  of  Oudh,  and  others  were  sent  to  less 
disturbed  parts  of  the  country.  The  troops  rose,  as  was  antici- 
pated, and  although  they  at  first  permitted  their  officers  to  take 
boats  and  proceed  towards  Dinapur,  a  message  was  afterwards 
sent  to  a  rebel  force  lower  down  the  river  to  intercept  thefugitives. 
Of  four  boats,  one,  having  passed  the  rebels  unnoriced,  succeeded 
in  reaching  Dinapur  sf^ely.  Of  those  in  the  other  three  boats, 
one  alone  escaped.  Fyzabad  is  now  a  station  for  European 
as  well  as  for  native  troops.  It  is  the  headquarters  of  a  brigade 
in  the  8th  division  of  the  northern  am^.  There  is  a  gorenunent 
college.  Sugar-refining  and  trade  in  agricultural  produce  are 
important. 

The  DiSTSicx  07  Ftzabao,  lying  between  the  two  great  rivers 
Gogra  and  Gumti,  has  an  area  of  1740  sq.  m.  It  is  entirely 
alluvial  and  well  wooded,  and  has  a  good  climate.  Pop.  (1901) 
i>225,374,  an  increase  of  -7%  in  the  decade.  The  district  is 
traversed  throughout  its  length  by  the  Oudh  and  Rohilkhand 
railway  from  Lucknow  to  Benares,  with  a  brandi  to  Allahabad. 
Tanda,  with  a  population  in  1901  of  19,853,  has  the  laigest 
production  of  cotton  goods  in  Oudh. 

The  DivzsiON  ov  Fyzabad  has  an  area  oi  13,113  sq.  m.,  and 
comprises  the  six  districts  ot  Fyaahad,  Gonda,  Bahraich, 
Sultanpur,  Partabgaiji  andBara  Bank!.  Pop.  (1901)  MSStQpXi 
an  increase  of -a%  in  the  decade. 
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GThe  form  of  this  letter  which  is  funiliar  to  us  is  an 
inventionof  the  lU)nuiis,  who  had  pioviously  converted 
the  third  symbol  of  the  alphabet  into  a  representative 
of  a  A-sound  (see  C) .  Throughout  the  whole  of  Roman 
history  C  remadned  as  the  symbol  for  G  in  the  abbreviations 
C  and  Cn.  for  the  proper  names  Gaius  and  Gnaeus.  According 
to  Plutarch  (Roman  Questions,  54,  59)  the  symbol  for  G  was 
invented  by  Spurius  Carvilius  Ruga  about  393  B.C.  This  pro- 
bably means  that  he  was  the  first  person  to  spell  his  cognomen 
RVGA  instead  of  RVCA.  G  came  to  occupy  the  seventh  place 
in  the  Roman  a^>liabet  which  hod  earlio:  been  taken  by  Z, 
because  between  450  B.C.  and  350  b.c.  the  s-sounds  of  Latin 
passed  into  r,  names  like  Papisius  and  Fusivs  in  that  period 
becoming  Papirins  and  Furius  (see  Z),  so  that  the  letter  s  had 
become  superfluous.  According  to  the  late  writer  Martianus 
Capella  s  was  removed  from  the  alphabet  by  the  censor  Appius 
Claudius  Caecus  In  31 2  b.c.  To  Claudius  the  insertion  of  G  into 
the  alphabet  is  also  sometimes  ascribed. 

In  the  earliest  form  the  difference  from  C  is  very  dight,  the 
lower  lip  of  the  crescent  merely  rising  up  in  a  straight  line  C» 
but  Q  and  Q  are  found  also  in  republican  times.  In  the  earliest 
Roman  inscription  which  was  found  in  the  Forum  in  1899  the 
form  is  ^  written  from  right  to  left,  but  the  hc^ow  at  the  bottom 
lip  of  the  crescent  is  an  accidental  pit  in  the  stone  and  not  a 
diacritical  mark.  The  unvoiced  sound  in  this  inscription  is 
represented  by  K.  The  use  of  the  new  form  was  not  firmly 
established  till  after  the  middle  of  the  3rd  century  b.c. 

In  the  I^ttn  alphabet  the  sound  was  always  the  voi(»d  stop 
(as  in  gig)  in  classical  times.  Later,  before  e,  g  passed  into  a 
sound  Uke  the  EngUsh  y,  so  that  words  begin  indifferently  with 
g  or j;  hence  from  the  Lat.  generum  (accusative)  and  lanitwium 
we  have  in  Ital.  genera  and  Gennajo,  Ft.  gfittdre  and  Janvier. 
In  the  ancient  Umbrian  dialect  g  had  made  this  change  between 
^wels  before  the  Christian  era,  the  inhabitant  of  Zgimum  (the 
modern  Gubbto)  being  in  the  later  form  of  his  native  speech 
twins,  Lat.  Igwinus.  In  most  cases  in  Mid.  Eng.  also  g  passed 
Into  a  y  sound;  hence  the  old  prefix  ge  of  the  past  participle 
appeara  only  as  y  in  yclept  and  the  like.  But  ng  and  gg 
took  a  different  course,  the  g  becoming  an  affricate  ^  id%k),  as 
in  singe,  ridge,  sedge,  which  in  En^idi  before  1500  were  senge, 
rigge,  segge,  and  in  Scotch  are  still  pronounced  sing,  rig,  seg. 
The  affricate  in  words  like  gad  is  of  French  origin  (geHe), 
from  a  Late  Lat.  gabida,  out  of  cateola,  a  diminutive  of  the 
Lat.  cavea. 

The  compoute  origin  of  English  makes  it  impossible  to  lay 
down  rules  for  Uie  pronunciation  of  English  g;  thus  there  are 
in  the  language  five  words  Gill,  three  of  which  have  the  g  hard, 
while  two  have  it  soft:  viz.  (i)  gill  of  a  fish,  (2)  giU,  a  ravine, 
both  of  which  arts  Norse,  and  (3)  GiU,  the  surname,  ^ich  is 
mostly  Gaelic —White;  and  (4)  gilt  a  Uquid  measure,  from 
O.  Fr.  gelle.  Late  Lat.  geUa  in  the  same  sense,  and  (5)  GiU,  a 
girl's  name,  shortened  from  OUian,  JtUiana  (see  Skeat's  Etymo- 
logical Dictionary).  No  one  of  these  words  is  of  native  origin; 
otherwise  the  initial  g  would  have  changed  to  y,  as  in  Eng. 
yell  from  the  0.  Eng.  gellan,  gidlan.  (P.  Gi.) 

GABBRO,  in  petrology,  a  group  of  plutonic  basic  rocks, 
holocrystalline  and  usually  rather  coarse-grained,  consisting 
essentially  of  a  basic  plagioclase  febpar  and  one  or  more  ferro- 
magnesian  minerals  (such  as  augite,  hornblende,  faypersthene 
and  olivine).  The  name  was  given  originally  in  north  Italy  to 
certain  coarsely  crystalline  dark  green  rocks,  some  of  which  are 
true  gabbros,  while  othors  are  serpentines.  The  gabbros  are  the 
plutonic  or  deep-seated  representatives  cll  the  dolerites,  basalts 
and  diabases  (also  of  some  varieties  of  andesite)  with  wMch  they 
agree  closely  in  mlileral  composition,  but  not  in  minute  structure. 
Of  their  minerals  felspar  is  usually  the  most  abundant,  and  is 
principally  labradorite  and  bytownite,  though  anorthite  occurs 
in  some,  while  oUgocIase  and  orthoclase  have  been  found  in  others. 


The  felspar  is  sometimes  very  dear  and  fresh,  its  ciystals  being 
for  the  most  part  short  and  broad,  mth  rather  irregular  or 
rounded  outlines.  Albite  twinning  is  very  fraquent,  but  in  these 
rocks  it  is  often  accompanied  by  pericline  twinning  by  which  the 
broad  or  narrow  albite  plates  are  cut  transversely  by  many  thin, 
bright  and  dark  bars  as  seen  in  polarized  light.  Equally 
characteristic  of  the  gabbros  is  the  alteraUon  of  the  felspars  to 
cloudy,  semi-<^aque  masses  of  saussurite.  These  are  a>mpact, 
tough,  devoid  of  deavage,  and  have  a  waxy  lustre  and  usually  a 
greenish-white  colour.  When  this  substance  can  be  resolved  by 
the  microscope  it  proves  to  consist  usually  of  zoisite  or  epidote, 
with  garnet  and  albite,  but  mixed  with  it  are  also  cldorite, 
amphibole,  serpentine,  prehnite,  seriate  and  other  minerals. 
The  augite  is  usually  brown,  but  greenish,  violet  and  colourless 
TOrieties  may  occur.  Hypersthene,  when  present,  is  often  strik- 
ingly pleochroic  in  colours  varying  from  pink  to  bright  green. 
It  weathers  readily  to  platy-pseudomorphs  of  bastite  which  are 
soft  and  yield  low  polarization  colours.  The  olivine  is  colourless 
in  itself,  but  in  most  cases  is  altered  to  green  or  yellow  serpentine, 
often  with  bands  of  dark  magnetite  granules  along  its  cleavages 
and  cracks.  Hornblende  when  primary  is  often  brown,  and  may 
surround  augite  or  be  perthitically  intergrown  with  it;  original 
green  hornblende  probably  occurs  also,  though  it  is  more 
frequently  secondary.  Dark-brown  biotite,  although  by  no 
means  an  important  constituent  of  these  rocks,  occurs  in  many 
of  them.  Quartz  is  rare,  but  is  occasionally  seen  intergrown 
with  felspar  as  micropegmatite.  Among  the  accessory  minerals 
may  be  mentioned  apatite,  magnetite,  ilmenite,  picotite  and 
garnet. 

.  A  peculiar  feature,  repeated  so  constantly  in  many  of  the 
minerals  of  these  rocks  as  to  be  almost  typical  of  them,  is  the 
occurrence  of  small  black  or  dark  brown  enclosures  often  regularly 
arranged  parallel  to  certain  crystallographic  planes.  Reflection 
of  light  from  the  surfaces  of  these  minute  enclosures  produces  a 
shimmering  or  SchilUr.  In  augite  or  hypersthene  the  effect  ia 
that  the  surface  of  the  mineral  has  a  bronzy  sub-metallic  appear- 
ance, and  polished  plates  seen  at  a  definite  angle  yield  a  bright 
coppeiy-red  reflection,  but  polished  sections  of  the  fel^ars  may 
exhibit  a  brilliant  play  of  colours,  as  is  well  seen  in  the  Labrador 
spar,  which  is  used  as  an  ornamental  or  8«ni-^>recious  stone. 
In  oUvine  theblack  enclosures  are  not  thin  laminae,  but  branching 
growths  resembling  pieces  of  moss.  The  phenomenon  is  known  as 
"  schiUerization  ";  its  origin  has  been  much  discussed,  some 
holding  that  it  is  secondary,  while  others  regard  these  enclosures 
as  originaL 

In  many  gabbros  there  is  a  tendency  to  a  centric  arrangement 
of  the  minerals,  the  first  crystallized  forming  nuclei  around  which 
the  others  grow.  Thus  magnetite,  apatite  and  picotite,  with 
olivine,  may  be  enclosed  in  augite,  hornblende,  and  hypersthene, 
sometimes  with  a  later  growth  of  biotite,  while  Uie  felspars 
occupy  the  intenpaces  between  the  clusters  c/l  ferromagnesfan 
minends.  In  some  cases  there  are  borders  around  olivine  con- 
sisting of  fibrous  hornblende  or  tremolite  and  rhombic  pyroxene 
(kelyphitic  or  ocellar  structures);  spinels  and  garnet  may 
occur  in  this  zone,  and  as  it  is  developed  most  frequently  where 
olivine  is  in  contact  with  felspar  it  may  be  due  to  a  chemical 
resorption  at  a  late  stage  in  the  solidification  of  the  rock.  In 
some  gabbros  and  norites  reaction  rims  of  fibrous  hornblende 
are  found  around  both  hypersthene  and  diallage  where  these 
are  in  contact  with  felspar.  Typical  orbicular  structure  such 
as  characterizes  some  granites  and  diorites  is  rare  in  the 
gabbros,  though  it  has  been  observed  in  a  few  instances  in 
Norway,  California,  &c. 

In  a  very  large  number  of  the  rocks  of  this  group  the  i^agioclaBe 

felspar  has  crystallized  in  large  measure  before  the  t>yroxeae,  and  is 
enveloped  by  it  in  ophitic  manner  exactly  aa  occurs  in  the  diabases. 
When  these  rocks  become  fine-grained  they  pass  gradually  into 
oi^itic  diabaee  and  dtrferite;  only  very  rarely  does  olivine  enclose 
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felspar  in  this  way.  A  fluxion  structure  or  flow  banding  also  can 
be  observed  in  some  of  the  rocks  of  this  series,  and  is  characterized 
by  the  occurrence  of  parallel  nnuous  bands  of  dark  colour,  rich  in 
ferroma^nesian  minerals,  and  of  Ugbter  shades  in  which  felspars 
predominate. 

These  basic  holocrystalline  rocks  form  a  large  and  numerous  class 
which  can  be  sutxiivided  into  many  groups  according  to  their  mineral 
composition;  if  we  take  it  that  typical  gabbro  constats  of  plagiochwe 
and  auffites  or  diallage,  nonte  of  pUtgioclase  and 
hyperstnene,  and  troctoUte  of  plagioclaae  and  olivine, 
we  must  add  to  these  oUvine^bbro  and  otivine- 
norite  in  which  that  mineral  occurs  in  addition  to 
those  enumerated  above.  Homblende-gabbros  are 
distinctly  rare,  except  when  the  hornblende  has  been 
developed  from  pyroxene  by  pressure  and  shearii^^, 
but  many  rocks  may  be  descnbed  as  hornblende-  or 
biotite-bearing  gabbro  and  norite,  when  they  contain 
these  ingredients  in  addition  to  the  normal  minerals  ptagioclase, 
augite  and  hypersthene.  We  may  recognize  also  quartz-gabl»ro 
ana  quartz-norite  (containirg  primary  quartz  or  micropegmatite) 
and  orthoclase-gabbro  (with  a  little  orthoclase).  The  name  eucrite 
has  been  eiven  to  gabbros  in  which  the  felspar  is  mainly  anorthite; 
many  of  them  also  contain  hypersthene  or  enstatite  and  olivine,  while 
allivalites  are  anorthite-olivine  rocks  in  which  the  two  minerals 
occur  in  nearly  equal  proportions;  harrisites  have  preponderating 
olivine,  anortmte  felspar  and  a  little  pyroxene.  In  areas  of  gabbro 
there  are  often  masses  consisting  nearly  entirely  of  a  single  mineral, 
for  example,  felspar  rocks  (anorthosites),  augite  or  hornblende  rocks 
(pyroxenites  ancl  hornblendites)  and  olivine  rocks  (dunites  or  peri- 
dotites).  S^regations  of  iron  ores,  such  as  ilmenite,  usually  with 
pyroxene  or  olivine,  occur  in  association  with  some  gabbro  and 
anorthosite  masses. 

Some  gabbros  are  exceedingljr  coarse-grained  and  conast  of  in- 
dividual crystals  several  inches  in  length ;  such  a  type  often  form 
dikes  or  veins  in  serpentine  or  gabbro,  and  mav  be  called  gabbro- 
pegmatite.  Verv  fine-grained  gabbros,  on  the  otner  hand,  have  been 
distinguished  as  beerbachites.  Still  more  common  is  the  occurrence 
of  sheared,  foliated  or  schistose  forms  of  gabbro.  In  these  the 
minerals  have  a  parallel  arrangement,  the  felspars  are  often  broken 
down  by  pressure  into  a  mosaic  of  irregular  grains,  while  greenish 
fibrous  or  bladed  amphibole  takes  the  pGxe of  pyroxene andolivine. 
The  diallage  may  be  present  as  rounded  or  oval  crystals  around 
which  the  crushed  felspar  has  flowed  (augen-gabbro) ;  or  the  whole 
rock  may  have  a  well-foliated  structure  (homblende^schists  and 
amphibolites).  Very  often  a  mass  of  normal  gabbro  with  typical 
iVneous  character  passes  at  its  margins  or  along  localized  zones  into 
foliated  rocks  of  this  land,  and  every  transition  can  be  found  between 
the  different  types.  Some  authors  believe  that  the  development  of 
saussurite  from  felspar  is  also  dependent  on  pressure  rather  than  on 
weathering,  and  an  anal<^ous  change  may  affect  the  olivine,  replacii^ 
it  bv  talc,  chlorite,  actinolite  and  garnet.  Rocks  showing  dianges 
<A  tne  latter  type  have  been  described  from  Switzerland  under  Ute 
name  allalinites. 

Rocks  of  the  gabbro  group,  though  perhaps  not  so  common  nor 
occurring  in  so  great  masses  as  granites,  are  exceedii^ly  widespread. 
In  Great  Britain,  for  example,  tnere  are  areas  of  gabbro  in  Shetland, 
Aberdeenshire,  and  other  parts  of  the  Highlands.  Ayrshire,  the 
Lizard  (Cornwall),  Carrock  Fell  (Cumberbnd)  and  St  David's 
(Wales).  Most  of  these  occur  along  with  troctolites,  norites,  ser- 
pentine and  peridotite.  In  Skye  an  interesting  group  of  fresh  olivine- 
gabbros  is  found  in  the  Cuillin  Hills;  here  also  peridotites  occur 
and  there  are  sills  and  dikes  of  olivine-dolcrite,  while  a  great  series 
of  basaltic  lavas  and  ash  beds  marks  the  Mte  of  volcanic  outbuiBts 
in  early  Tertiary  time.  In  this  case  it  is  clearly  seen  that  the  gabbros 
are  the  deep-seated  and  slowly  crystallized  representatives  of  the 
basalts  which  were  poured  out  at  the  surfaces,  and  the  dolerites 
which  consolidated  in  fissures.  The  older  gabbros  of  Britain,  such 
as  those  of  the  Lizard,  Aberdeenshire  and  Ayrshire,  are  often  more 
or  less  foliated  and  show  a  tendency  to  pass  into  hornUende-schists 
and  amphibolites.  In  Germany  sabbroa  are  well  known  in  the 
Harz  Mountains,  Saxony,  the  Odenwald  and  the  Black  Forest. 
Many  outcrops  of  similar  rocks  have  been  traced  in  the  northern 
zones  of  the  Alps,  often  with  serpentine  and  hornblende-schist. 
They  occupy  considerable  tracts  of  country  in  Norway  and  Sweden, 
as  for  instance  in  the  vicinity  of  Bei^n,  The  Pyrenees,  Ligurian 
Alps,  Oauphinland  Tuscany  arc  other  European localitiesfor gabbro. 
In  Canada  great  portions  of  the  eastern  portion  of  the  Dominion  are 
formed  of  gabbros,  norite,  anorthosite  and  allied  rock  types.  In 
the  United  States  gabbros  and  norttes  occur  near  Baltimore  and  near 
Pcckskill  on  the  Hudson  river.  As  a  rule  each  of  these  occurrences 
rontains  a  diversity  of  petrographical  types,  which  appear  also  In 
certain  of  the  others;  but  there  is  often  a  well-marked  individu- 
ality about  the  rocks  of  the  various  districts  in  which  gabbros  arc 
found. 

From  an  economic  standpoint  gabbros  are  not  of  great  importance. 
They  are  used  locally  for  buildingaad  for  road-metal,  but  are  too 
dark  in  colour,  too  tough  and  dmficult  to  dress,  to  be  popular  as 
building  stones,  and,  though  occasionally  polished,  are  not  to  be 
rompared  for  beauty  with  tne  serpentines  and  the  granites.  Segre- 
gations of  iron  ores  are  found  in  connexion  with  many  of  them 


(Norway  and  Sweden)  and  are  aometimea  mined  aa  aouices  of  the 

metal. 

Chemically  the  gabbros  are  tyfucal  rocks  of  the  basic  subdivision 
and  show  the  characters  of  that  group  in  the  clearest  way.  They 
have  low  silica,  much  iron  and  magnesia,  and  the  abundance  of  J^tme 
distinguishes  them  in  a  marked  fashion  from  both  the  gradftes  and 
the  peridotites.  A  few  analyses  of  well-known  gabbros  are  citU 
here. 
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I.  Gabbro,  Radanthal,  Harzbui^;  II.  Gabbro,  Penig,  Saxonv; 
in.  Troctolite,  Coverack,  Cornwall;  IV.  Am^thoate,  mouthof  tne 
Seine  riv^,  Bad  Vermilion  lake,  Ontario,  Canada.         (J.  S.  F.) 

OABEL.  KRISTOFFER  (1617-1673),  Danish  statesman,  was 
born  at  Gliickstadt,  on  the  6th  of  January  1617.  His  father, 
Wulbern,  originally  a  landscape  painter  and  subsequently 
recorder  of  Gliickstadt,  was  killed  at  the  siege  of  that  forUess 
by  the  Imperialists  in  1628.  Kristoffer  is  first  heard  of  in  1639, 
as  overseer  and  accountant  at  the  court  of  Duke  Frederick. 
When  the  duke  ascended  the  Danish  throne  as  Frederick  III., 
Gabel  followed  him  to  Copenha^n  as  liis  private  secretary  and 
man  of  business.  Gabel,  who  veiled  under  a  m3rsterious  reticence 
considerable  financial  ability  and  unccunmon  shrewdsess,  had 
great  influenceover-theirresoluteking.  During  the  brief  interval 
between  King  Charles  X.  's  first  and  secondattack  upon  Denmark, 
Gabel  was  employed  in  severiil  secret  missions  to  Sweden;  and  h^ 
took  a  part  in  the  intrigues  which  resulted  in  the  autocratic 
revolution  of  1660  (see  Denbiabk:  History).  His  services  on 
this  occasion  have  certainly  been  exaggerated;  but  if  not  the 
originator  of  the  revolution,  he  was  certainly  the  chief  inter- 
mediary between  Frederick  III.  and  the  conjoined  Estates  in 
the  mysterious  conspiracy  which  established  absolutism  in 
Denmark.  His  activity  on  this  occasion  won  the  king's  lifdong 
gratitude.  Hewa8enriched,ennobled,andini664madegovenMr 
of  Copenhagen.  From  this  year  must  be  dated  his  open  and 
official  influence  and  power,  and  from  1660  to  1670  he  was  the 
most  considerable  personage  at  court,  and  very  largely  employed 
in  financial  and  diplomatic  affairs.  When  Frederick  III.  died, 
in  February  1670,  Gabel's  power  was  at  an  end.  The  new  ruler, 
Christian  V.,  hated  him,  and  accusations  against  him  poured  in 
from  every  quarter.  When,  on  the  i8th  of  April  1670,  he  was 
dismissed,  nobody  sympathized  with  the  man  who  had  grown 
wealthy  at  a  time  when  other  pei^le  found  it  hard  to  live.  He 
died  on  the  13th  of  October  1673. 

See  Carl  Frederik  Bricka,  Dansk,  Biograf.  Ltx.  art  "  Gabel  " 
(Copenhagen,  1887,  Ac.];  Danmarks  Rigts  HiOoria  (Copenhagen, 
1897-1005),  vol.  V. 

GABBLENIZ.  HANS  OONON  VON  DER  (1807-1874),  German 
linguist  and  ethnologist,  born  at  Altenbuzg  on- 1^  13th  oi 
October  1807,  was  the  only  son  of  Hans  Karl  Lec^old  von  der 
Gabelentz,  chancellor  and  privy-councillor  of  the  duchy  of 
Altenburg.  From  1821  to  1825  he  attended  the  gymnasium  of 
his  native  town,  where  he  had  Matthiae  (the  eminent  Greek 
scholar)  for  teacher,  and  Hermann  Brockhaus  and  Julius  L5be 
for  schoolfellows.  Here,  in  addition  to  ordinary  school-work, 
he  carried  on  the  private  study  of  Arabic  and  Chinese;  and  the 
latter  language  continued  especially  to  engage  bis  attention 
during  his  undergraduate  course,  from  1S35  to  1828,  at  the 
universities  of  Leipzig  and  Gottingen.  In  1830  he  entered  the 
public  service  of  the  duchy  of  Altenburg,  where  he  attained  to  the 
rank  of  privy-councillor  in  1843.  Four  years  later  he  was  chosen 
to  fill  the  post  of  LandtnarMhail  in  the  grand-duchy  of  Weimar, 
and  in  1848  he  attended  the  Frankfort  parliament,  and  repre- 
sented the  Saxon  duchies  on  the  commission  for  drafting  an 
imperialconstitutionfor Germany.  InNovemberof  thesameyear 
he  became  president  of  the  Altenburg  ministry,  but  he  resigned 
office  in  the  following  August,  From  1851  to  1868  he  was 
president  of  the  second  chamber  of  the  duchy  of  Altenburg;  but 
in  the  latter  year  he  withdrew  entirely  from  public  life,  that  he 
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might  give  undivided  attention  to  his  learned  researches.  He 
died  on  his  estate  of  Lemnitz,  in  Saze-Weimar,  on  the  3rd  of 
September  1874. 

In  the  course  of  his  life  he  is  said  to  have  learned  no  fewer  than 
eighty  languages,  thirty  of  which  he  spoke  with  fluency  and 
elegance.  But  he  was  less  remarkable  for  his  power  of  acquisition 
than  for  the  higher  talent  which  enabled  him  >to  turn  his  know- 
ledge to  the  genuine  advancement  of  linguistic  science.  Im- 
mediately after  quitting  the  tmiversity ,  he  followed  up  his  Chinese 
researches  by  a  study  of  the  Finno-Ugiian  languages,  which 
resulted  in  the  publication  of  his  £Umenis  de  la  grammaire 
mandchoue  in  1832.  In  1837  he  became  one  of  the  promotei^, 
and  a  joint-editor,  of  the  Zeiischrifi  filr  die  Kunde  des  Morgen- 
iandes,  and  thr-ough  this  medium  he  gave  to  the  world  his 
Versuch  einer  mordwinischen  Grammaiik  and  other  valiiable  con- 
tributions. His  GrundailgedersyrjSniscken  Grammatik  appeared 
in  1841.  In  conjunction  with  his  old  school  friend,  Julius  Lobe, 
he  brought  out  a  complete  edition,  with  translation,  glossary 
and  grammar,  of  Ulfilas's  Gothic  version  of  the  Bible  (i  843-1846) ; 
and  from  1847  be  began  to  contribute  to  the  Zeitschrift  der 
deuUcken  morgenlandisckat  GestUschajt  the  huits  of  his  researches 
into  the  languages  of  the  Swahilis,  the  Samc^edes,  the  Hazaras, 
the  Aimaks,  the  Formosans  and  other  widely-separated  tribes. 
The  BeitrUge  zur  Sprachenkunde  (1853)  contain  Dyak,  Dakota, 
and  Kiriri  grammars;  to  these  were  added  in  1857  a  Grammatik 
u.W  arterbuch  derKassiasprache,  and  in  1 860  a  treatise  in  universal 
grammar  {G her  das  Passivum).  In  1864  he  edited  the  Manchu 
translations  of  the  Chinese  Sse-shu,  Shu-king  and  Shi-king, 
^ong  with  a  dictiooary;  and  in  1873  he  completed  the  work 
which  constitutes  his  most  important  contribution  to  philology, 
Die  mdanesjsckett  Sprachen  nach  ihrem  grammatischen  Bau 
und  ihrer  Verwandschafi  unter  sich  und  mii  den  malaHsck-paiy- 
nesischen  Sprachen  unlersuckt  (1860-1873}.  It  treats  of  the 
language  of  die  Fiji  Islands,  New  Hebrides,  Loyalty  Islancb, 
New  Caledonia,  &c.,  and  shows  their  radical  affinity  with  the 
Polynesian  class.  He,also  contributed  most  of  the  linguistic 
articles  in  Pierer's  Conversations- Lexicon. 

GABEIXE  (French,  from  the  Med.  Lat.  gabtUum,  gablum, 
a  tax,  for  the  origin  of  which  see  Gavei-KInd),  a  term  which, 
in  France,  was  originally  applied  to  taxes  on  all  commodities, 
but  was  gradually  limited  to  the  tax  on  salt.  In  process  of  time 
it  became  one  of  the  most  hated  and  most  grossly  unequal 
taxes  in  the  country,' but,  though  condemned  by  all  supporters 
of  reform,  it  was  not  ailx^shed  until  1790.  ^iist  imposed  in  1 286, 
in  the  reign  of  Philip  IV.,  a&  a  temporary  expedient,  it  was  made 
a  permanent  tax  by  Charles  V.  Repressive  as  a  state  monopoly, 
it  was-made  doubly  30  from  the  fact  that  the  government  obliged 
every  individual  above  the  age  of  eight  years  to  purchase  weekly  a 
minimum  amount  of  salt  at  a  fixed  price.  When  first  instituted, 
it  was  levied  uniformly  on  all  the  provinces  in  France,  but  for  the 
greater  part  of  its  Wstory  the  price  varied  in  different  provinces. 
There  were  five  distinct  groups  of  provinces,  classified  as  follows: 

(a)  the  Pays  de  grandes  gabelUs,  in  which  the  tax  was  heaviest; 

(b)  the  Pays  de  peiites  gabelles,  which  paid  a  tax  of  about  half 
the  rate,  of  the  former;  (c)  the  Pays  de  salines,  in  which  the  tax 
was  levied  on  the  salt  extracted  from  the  salt  marshes;  (d)  the 
Pays  ridimts,  which  had  purchased  redemption  in  1549;  and 
(e)  the  Pays  exempts,  which  had  stlpul{ited  for  exemption  on 
entering  into  union  with  the  kingdom  of  France.  Greniers 
d  sel  (dating  from  1342)  were  established  inleach  province,  and  to 
these  all  salt  had  to  be  taken  by  the  producer  on  penalty  of 
confiscation.  The  grenier  fixed  the  price  which  It  paid  for  the 
salt  and  then  sold  it  to  retail  dealers  at  a  higher  rate. 

See  J.  I.  Clatnagferan,  Histoire  de  Vimp6t  en  France  (1876);  A. 
Caaa\i&:,Pr6cis  des  insHiutioiu  politigues  MPancienne  France  ii^S); 
Necker,  Compte  rendn  (1781). 

OABERDINB,  or  Gabasoxne,  any  long,  loose  over-garment, 
r»ching  to  the  feet  and  girt  round  the  w^st.  It  was,  when  made 
of  coarse  material,common]y  worn  in  the  middle  agra  by  pilgrims, 
beggars  and  almsmen.  The  Jews,  conservatively  attached  to 
the  loose  and  flowing  garments  of  the  East,  continued  to  wear 
the  long  upper  garment  to  which  the  name  "  gaberdine  "  could 


be  applied,  long  after  it  had  ceased  to  be  a  common  form  as  worn 
by  non-Jews,  and  to  this  day  in  some  parts  of  Europe,  e.g.  in 
Poland,  it  is  still  worn,  while  the  tendency  to  wear  the  frock- 
coat  very  long  and  loose  is  a  marked  characteristic  of  the  race. 
The  fact  that  in  the  middle  ages  the  Jews  were  forbidden  to 
engage  in  handicrafts  also,  no  doubt ,  tended  to  stereotype  a  form 
of  dress  unfitted  for  manual  labour.  The  idea  of  the  "  gaberdine  " 
being  eoUxcctA  by  law  upon  the  Jews  as  a  distinctive  garment 
a  probably  due  to  Shakespeare'a  use  in  the  MvckaM  of  Venice, 
I.iii.113.  Themarkthatthejewswereobligedtoweargenerally 
on  the  outer  garment  was  the  badge.  This  was  first  enforced 
by  the  fourth  Lateran  Council  of  1215.  The  "  badge  "  (Lat. 
rota;  Fr.  rouelle,  wheel)  took  generally  the  shape  of  a  circle  of 
cloth  worn  on  the  breast.  It  varied  in  colour  at  different  times. 
In  France  it  was  of  yellow,  later  of  red  and  white;  in  England  it 
took  the  form  of  two  bands  or  stripes,  first  of  white,  then  of 
yellow.  In  Edward  I.'s  reign  it  was  made  in  the  shape  of  the 
Tables  of  the  Law  (see  the  Jewish  Encydopedia,  s.v.  "  Costume  " 
and  "  Badge  ")■  The  derivation  of  the  word  is  obscure.  It 
a{^)arently  occurs  first  in  O.  Fr.  in  the  forms  gauverdine,  gal- 
foniMW,  and  thence  into  Ital.  as  goaardina,  and  Span.  gabardinOf 
a  form  which  has  influenced  the  Eni^sh  wwd.  The  Nev  English 
Dictionary  suggests  a  connexion  with  the  O.H.  Ger.  wallevart, 
pilgrimage.  Skeat  {Etym.  Diet.,  1898)  refers  it  to  Span,  gaban, 
coat,  cloak;  cabafia,  hut,  cabin. 

6ABES,  a  town  of  Tunisia,  at  the  head  of  the  gulf  of  the  same 
name,  and  70  m.  by  sea  S.W.  of  Sfax.  It  occupies  the  site  of  the 
Tacape  of  the  Romans  and  consists  of  an  open  port  and  European 
quarter  and  several  small  Arab  towns  built  in  an  oasis  of  date 
palms.  This  oasis  is  copiously  watered  by  a  stream  called  the 
Wad  Gabes.  The  European  quarter  is  situated  on  the  ri^t  bank 
of  the  Wad  near  its  mouth,  and  adjacent  are  the  Arab  towns 
of  Jara  and  Menzd.  The  houses  of  the  native  towns  are  built 
largely  of  dressed  stones  and  broken  columns  from  the  ruins 
of  Tacape.  Gabes  is  the  military  headquarters  for  southern 
Tunisia.  The  population  of  the  oasis  is  about  20,000,  including 
some  1 500  Europeans.  There  is  a  considerable  export  trade  in 
dates. 

Gabes  lies  at  the  head  of  the  shat  country  of  Tunisia  and  is 
intimately  connected  with  the  scheme  of  Commandant  Roudaire 
to  create  a  Saharan  sea  by  making  a  channel  from  the  Mediter- 
ranean to  these  shats  (large  salt  lakes  below  the  level  of  the  sea). 
Roudaire  proposed  to  cut  a  canal  through  the  belt  of  high  ground 
between  Gabes  and  the  shats,  and  fixed  on  Wad  Mdah,  a  spot 
10  m.  N.  of  Gabes,  for  the  sea  end  of  the  channel  (see  Sahaka). 
The  company  formed  to  execute  his  project  became  simply  an 
agricultural  concern  and  by  the  sinking  of  artesian  wells  created 
an  oasis  of  olive  and  palm  trees. 

The  Gulf  of  Gabes,  the  Syrtis  Minor  of  the  ancients,  is  a  semi- 
circular shallow  indentation  of  the  Mediterranean,  about  50  m. 
across  from  the  Kerkenna  Islands,  opposite  Sfax  on  its  northern 
shore,  to  Jerba  Island,  which  lies  at  its  southern  end.  The 
waters  of  Uie  gulf  abound  in  fish  and  sponge. 

GABII.  an  ancient  city  of  Latium,  between  1 2  and  13  m.  E.  of 
Rome,  on  the  Via  Praenestina,  which  was  in  early  times  known 
as  the  Via  Gabina.  The  part  played  by  it  in  the  stoty  of  the 
expulsion  of  the  Tarquins  is  well  known;  but  its  importance 
in  the  earliest  history  of  Rome  rests  upon  other  evidence — the 
continuance  of  certain  ancient  usages  which  imply  a  period  of 
hostility  between  the  two  cities,  such  as  the  adoption  of  the 
cinclus  Gabinus  by  the  consul  when  war  was  to  be  declared. 
We  hear  of  a  treaty  of  alliance  with  Rome  in  the  time  of  Tar- 
quinius  Superbus,  the  original  text  of  which.written  on  a  bullock's 
skin,  was  said  by  Dionjrsius  of  Halicamassus  to  be  still  extant 
in  his  day.  Its  subsequent  history  is  obscure,  and  we  only  hear 
of  it  again  in  the  ist  century  B.C.  as  a  small  and  insignificant 
place,  though  its  desolation  is  no  doubt  exaggerated  by  the  poets. 
From  inscriptions  we  learii  that  from  the  time  of  Augustus  or 
Tiberius  onwards  it  enjoyed  a  municipal  organization.  Its  baths 
were  well  known,  and  Hadrian,  who  was  responnble  for  much  of 
the  renewed  prosperity  of  the  small  towns  of  Latium,  appears  to 
have  been  a  very  liberal  patron,  building  a  senate-house  {Curia 
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Aelia  Augusta)  and  an  aqueduct.  After  the  3rd  century  Gabii 
practically  disappears  from  history,  though  its  bishops  coatinue  to 
be  mentioned  in  ecclesiastical  documents  till  the  close  of  the  9th. 
The  primitive  city  occupied  the  eastern  bank  of  the  lake,  the 
dtadel  being  now  marked  by  the  ruins  of  the  medieval  fortress  of 
Cssti^ione,  while  the  Roman  town  extended  farther  to  the  south. 
The  most  conspicuous  relic  of  the  latter  is  a  ruined  temple, 
general^  attributed  to  Juno,  which  had  six  columns  in  the  front 
and  six  on  eadi  side.  The  plan  is  interesting,  but  the  style  of 
architecture  was  apparently  mixed.  To  the  east  of  the  temple 
lay  the  Forum,  where  excavations  were  made  by  Gavin  Hamilton 
in  1792.  All  the  objects  found  were  placed  in  the  Villa  Borghese, 
but  many  of  them  were  carried  off  to  Paris  by  Napoleon,  and 
still  remain  in  the  Louvre.  The  statues  and  busts  are  especially 
numerous  and  interesting;  besides  the  deities  Venus,  Diana, 
Nemesis,  Sic,  they  comprise  Agrippa,  Tiberius,  Germanicus, 
Caligula,  Claudius,  Nero,  Trajan  and  Plotina,  Hadrian  and 
Sabina,  M.  Aurelius,  Sf^timius  Severus,  Geta,  Gordianus  Pius 
and  others.  The  inscriptions  relate  mainly  tolocalandmunidp^ 
matters. 

See  E.  Q.  \nflConti.  Uomtm*iM  Gahini  ddla  Villa  Pinciama 
(Rome,  1797,  and  Milan,  1835):  T.  Ashby  in  Papers  of  th*  BriUsk 
School  at  Rime,  i.  180  aeq.;  G.  Pinza  in  Bull.  Com.  (190$), 
321  seq.  (T.  As.) 

GABINIUS,  AULUS,  Roman  statesman  and  general,  and 
supporter  of  Pompey,  a  prominent  figure  in  the  later  days  of  the 
Roman  republic.  In  67  B.C.,  when  tribune  of  the  people,  he 
brought  forward  the  famous  law  (Lex  Gabinia)  conferring  upon 
Pompey  the  command  in  the  war  against  the  Mediterranean 
pirates,  with  extensive  powers  which  gave  him  absolute  control 
over  that  sea  and  the  coasts  for  50  m.  inland.  By  two  other 
measures  of  Gabinius  loans  of  pioney  to  fordgn  ambassadors 
in  Rome  were  made  non-actionable  (as  a  check  on  the  corruption 
of  the  senate)  and  the  senate  was  ordered  to  give  audience  to 
foreign  envoys  on  certain  fixed  days  (ist  of  Feb.-ist  of  March). 
In  61  Gabinius,  then  praetor,  endeavoured  to  win  the  public 
favour  by  providing  games  on  a  scale  of  unusual  splendour, 
and  in  58  managed  to  secure  the  consulship,  not  without  suspicion 
of  bribery.  During  his  term  of  of&ce  he  aided  Publius  Clodius 
in  bringing  about  the  exile  of  Cicero.  In  57  Gabinius  went 
as  proconsul  to  Syria.  On  his  arrival  he  reinstated  Hyrcanus 
in  the  high-priesthood  at  Jerusalem,  suppressed  revolts,  intro- 
duced important  changes  in  the  government  of  Judaea,  and 
rebuilt  several  towns.  During  his  absence  in  Egypt,  whither  he 
had  been  sent  by  Pompey,  without  the  consent  of  the  senate, 
to  restore  Ptolemy  Aiiletes  to  his  kingdom,  Syria  had  been 
devastated  by  robbers,  and  Alexander,  son  of  Aristobulus,  had 
again  taken  up  arms  with  theobjectof  depriving  Hyrcanus  of  the 
high-priesthood.  With  some  difficulty  Gabinius  restored  order, 
and  in  54  handed  over  the  province  to  his  successor,  M.  Licinius 
Crassus.  The  knights,  who  as  farmers  of  the  taxes  had  suffered 
heavy  losses  during  the  disturbances  in  Syria,  were  greatly 
embittered  against  Gabinius,  and,  when  he  appeared  in  the  senate 
to  give  an  account  of  his  governorship,  he  was  brought  to  trial 
on  three  counts,  all  involving  a  capital  offence.  On  the  charge 
of  mc^estas  (big^  treason)  incurred  by  having  left  his  province  for 
Egypt  wiUiout  the  consent  of  the  senate  and  in  defiance  of  the 
Sibylline  books,  he  was  acquitted;  it  is  said  that  the  judges  were 
bribed,  and  even  Cicero,  who  had  recently  attacked  Gabinius 
with  the  utmost  virulence,  was  persuaded  by  Pompey  to  say  as 
little  as  he  could  in  his  evidence  to  damage  his  former  enemy. 
On  the  second  charge,  that  of  repetundae  (extortion  during  the 
administration  of  his  province),  with  especial  reference  to  the 
10,000  talents  paid  by  Ptolemy  for  his  restoration,  he  was  found 
guilty,  in  spite  of  evidence  offered  on  his  behalf  by  Pompey  and 
witnesses  from  Alexandria  and  the  eloquence  of  Cicero,  who  had 
been  induced  to  plead  his  cause.  Nothing  but  Cicero's  wish  to 
do  a  favour  to  Pompey  could  have  induced  him  to  take  up  what 
must  have  been  a  distasteful  task;  indeed,  it  is  hinted  that  the 
haU-heartedness  of  the  defence  materially  contributed  to 
Gabinius's  condemnation.  The  third  charge,  that  of  ambitus 
(illegalities  committed  during  his  canvass  for  the  consulship), 


was  consequently  dropped;  Gal»niu8  went  into  exile,  and  his 
property  was  confiscated.  After  the  outbreak  of  the  civil  war, 
he  was  recalled  by  Caesar  in  49,  and  entered  his  service,  but  took 
no  active  part  agunst  his  old  patron  Pompey.  After  the  battle 
of  Pharsalus,  he  was  commissioned  to  transport  some  recently 
levied  troops  to  lUyricum.  On  his  way  thither  by  land,  he  was 
attacked  by  the  Dalmatians  and  with  difficulty  mads  his  way 
to  Salonae  (Dalmatia).  Here  he  bravely  defended  himself 
against  the  attacks  of  the  Fompeiaa  commander,  Marcus 
Octavius,  but  in  a  few  months  died  of  illness  (48  or  the  be- 
ginning of  47). 

See  Dio  Cissiua  xxxvi.  23-36,  xxxviii.  13.  30,  xxxix.  55-63; 
Plutarch.  Pompey,  25.  48;  Josephus,  Antiq.  xiv.  4-6;  Appian, 
lUyrica,  12,  Bell.  Civ.  li.  24.  59;  Cicero,  ad  Alt.  vi.  2,  ad  Q.  Fratrem, 
it.  13,  Post  reditum  in  senatu,  4-8,  Pro  lege  Manilla,  17,  18,  19; 
exhaustive  article  by  B&hr  in  Erach  and  Gmber's  Al^imeine 
Ertcychpidie;  and  monograph  by  G.  Stocdii,  Aula  Gabinio  e  i  suoi 
processi  (1892). 

GABION  (a  French  word  derived  through  Ital.  gabbione, 
gabbia,  from  Lat.  cavea,  a  cage),  a  cylindrical  basket  without 
top  or  bottom,  used  in  revetting  fortifications  and  for  numerous 
other  purposes  of  military  engineering.  The  gabion  is  filled 
with  earth  when  in  position.  The  ordinary  brushwood  gabion  in 
the  British  service  has  a  diameter  of  3  ft.  and  a  height  of  3  ft  gin. 
There  are  several  forms  of  gabion  in  use,  the  best  known  being 
the  Willesden  paper  band  gabion  and  the  Jones  iron  or  steel 
band  gabion. 

GABLE,  in  architecture,  the  upper  portion  of  a  wall  from  the 
level  of  the  eaves  or  gutter  to  the  ridge  of  the  roof.  The  word  is 
a  southern  English  form  of  the  Scottish  gSvel,  or  of  an  0.  Fr. 
word  gable  orjable,  both  ultimately  derived  from  O.  Norwegian 
gafi.  In  other  Teutonic  languages,  similar  words,  such  as 
Ger.  Gabel  and  Dutch  gaffel^  mean  "  fork,"  cf.  Lat.  gobalus, 
gaUows,  which  is  Teutonic  in  origin;  "  gaUe  "  is  r^reseated 
by  such  forms  aa  Ger.  Giebel  and  Dutch  geoel.  According  to  the 
New  English  Dictionary  the  primary  meaning  of  all  these  words 
is  probably  "  top  "  or  "  head,"  cf.  Gr.  xc^oX^.  a°<l  refere  to  the 
forking  timbeiB  at  the  end  of  a  roof.  The  gable  corresponds  to 
the  pediment  in  classic  buildings  where  the  roof  was  of  lowpitch. 
If  the  roof  is  carried  across  on  the  top  of  the  wall  so  that  the 
purUns  project  beyond  its  face,  they  are  masked  or  hidden  by  a 
"  barge  board,"  but  aa  a  rule  the  roof  butts  up  against  the  backof 
the  wall  which  b  raised  so  as  to  form  a  parapet.  In  the  middle 
ages  the  gable  end  was  Invariably  parallel  to  the  roof  and  was 
crowned  by  coping  stones  properly  weathered  on  both  sides  to 
throw  off  the  rain.  In  the  i6th  century  in  Eni^and  variety  was 
given  to  the  outlme  of  the  gaUe  by  a  series  of  alternating  semi- 
circular and  ogee  curves.  In  Holknd,  Belgium  and  Scotland  a 
succession  of  steps  was  employed,  which  in  the  latter  country  are 
known  as  crow  gables  or  corbie  steps.  In  (Germany  and  the 
Netherlands  in  the  17th  and  18th  centuries  the  step  gables 
assume  very  elaborate  forms  of  an  extremely  rococo  character, 
and  they  are  sometimes  of  immense  size,  with  windows  in  two  or 
three  storeys.  Designs  of  a  similar  rococo  character  arefoundin 
England,  but  only  in  crestings  such  as  those  which  surmount  the 
towers  of  Wollaton  and  the  gatehouse  of  Hardwick  Hall. 

Gabled  Towers,  in  architecture,  are  those  towers  which  are 
finished  with  gables  instead  of  parapets,  as  at  Sompting,  Sussex, 
Many  of  the  German  Romanesque  towers  are  gabled. 

GABLER,  GEORG  ANDREAS  (1786-1853),  German  Hegelian 
philosopher,  son  of  J.  P.  Gabler  (below),  was  born  on  the  30th 
of  July  1786,  at  Altdorf  in  Bavaria.  In  1804  he  accompanied 
his  father  to  Jena,  where  he  completed  his  studies  in  philosophy 
and  law,  and  became  an  enthusiastic  disciple  of  Hegel.  After 
holding  various  educational  appointments,  he  was  in  182 1 
appointed  rector  of  the  Bayreuth  gymnasium,  and  in  1830 
general  superintendent  of  schools.  In  1835  he  succeeded  Hegel 
in  the  BerUn  chair.  He  died  at  Teplitz  on  the  13th  of  September 
1853.  His  works  include  Lehrbuch  d.  pkilos.  PropudeiUik  (ist 
vol.,  Erlangen,  1827),  a  popular  exposition  of  the  Hegelian 
system;  De  verae  pkilosopkiae  erga  rdigionetn  Christianam  pietaie 
(BerUn,  1836),  and  Die  Heget'sche  PkHosophie  (ih.,  1843);  a 
defence  of  the  Hegelian  philosophy  against  Trendelenburg. 
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eABLEB.JOBA]niPHIUPP  (1753-1S36),  Gennan  Protestant 
theologiaii  ol  the  school  of  J.  J.  Griesbach  and  J.  G.  Eicfahorn, 
was  bom  at  Frankfort-on-Main  on  the  4th  of  June  1753.  In 
1772  he  entered  the  university  of  Jena  as  a  theological  student. 
In  1776  he  was  on  the  point  of  abandoning  theological  pursuits, 
when  the  arrival  of  Griesbach  inspired  him  with  new  ardour. 
After  having  been'successively  Repetent  in  G&ttingen  and  teacher 
in  the  public  schimls  of  Dortmund  (Westphalia)  and  Altdorf 
(Bavaria},faewas,ia  1785,  ai^inted  second  professor  of  theology 
in  the  university  of  Altdorf,  whence  he  was  translated  to  a  chair 
in  Jenain  1804,  where  he  succeeded  Griesbachin  iSia.  Here  he 
4ied  on  the  1 7th  id  February  1826.  At  Altdorf  Gabler  published 
(X79Z-1793)  a  new  edition^  with  introduction  and  notes,  of 
Eichhom's  U rgesckickte ;  this  was  followed,  two  years  afterwards, 
by  a  sui^Iement  entitled  Neuer  Versuck  Uber  die  tnosaische 
SchSpfungsgeschichte.  He  was  also  the  author  of  many  essays 
which  were  characterized  by  much  critical  acumen,  and  which  had 
considerable  influence  on  the  course  of  German  thought  on 
theological  and  Biblical  questions.  From  1798  to  rSoo  he  was 
editor  of  the  Neuestes  tkeologjaches  Journal,  first  conjointly  with 
H.K.A.  H&nlein  (1762-1829),  C.  F.  von  Ammon  (1766-1850) 
and  H.  £.  G.  Paulus,  and  afterwards  unassisted;  from  iSoz  to 
1804  of  the  JotmnU  fUr  Ikt^gisehe  Litteratm;  and  from  1805 
to  181 X  of  the  Journal  flir  auserUsene  ikeohgische  LiUeratw. 

Some  of  his  essavti  were  published  by  his  sons  (3  vols.,  1831) ;  and 
a  memoir  appeared  in  1827  by  W.  Scnrdter. 

OABLETS  (diminutive  of  "gable  in  architecture,  triangular 
terminations  to  buttresses,  much  in  use  in  the  Early  English 
and  Decorated  periods,  after  which  the  buttresses  generally 
terminated  in  pinnacles.  The  Early  English  gablets  are  generally 
plain,  and  very  sharp  in  pitch.  In  the  Decorated  period  they 
are  often  enriched  with  panelling  and  crockets.  They  are 
sinnetimes  finished  with  smaU  crosses,  but  of  tener  with  finials. 

OABLONZ  (Czech,  JiMotuc),  a  town  oi  Boheaoia,  Austria, 
94  m.  N.£.  iA  Prague  by  raU.  Pop.  (1900)  31,086,  mostly 
German.  It  is  the  chief  seat  of  the  glass  pearl  and  imitation 
jewelry  manufacture,  and  has  also  an  important  textile  industry, 
and  produces  large  quantiries  of  hardware,  papier  m&ch£  and 
other  paper  goods. 

OABORIAU,  iHILE  (1833-1873),  French  novelist,  was  born 
at  Saujon  (Charente  Inf^rieure)  on  the  9th  November  1833. 
He  became  secretary  to  Paid  Fival,  and,  after  publishing  some 
novels  and  miscellaneous  writings,  found  his  real  gift  in  VA^aire 
Lerouge  (1866),  a  detective  novel  which  was  published  in  the 
P4t]fS  and  at  once  made  his  reputation.  The  story  was  produced 
on  the  stage  in  1872.  A  long  aeries  oi  novels  dealing  with  the 
aniuds  of  the  pdke  court  fdlowed,  and  proved  very  pc^ular. 
Among  thnn  are:  Le  Crime  d'Orc^  (1867),  Monsieur  Lecoq 
(1869),  La  Vie  infernate  (1870),  Les  Esclaves  de  Paris  (1869), 
L' Argent  des  autres  (1874).  Gaboriau  died  in  Paris  on  the  38tii 
of  September  1873. 

GABRIEL  (Heb.  man  of  God),  in  the  Bible,  the 

heavenly. messenger  (see  Ahgxl)  sent  to  Daniel  to  explain  the 
vision  of  the  ram  and  the  he-goat,  and  to  communicate  the  pre- 
diction of  the  Seventy  Weeks  (Dan.  viii.  16,  ix.  3i).  He  was  also 
employed  to  announce  the  birth  of  John  the  Baptist  to  Zacharias, 
and  that  of  the  Messiah  to  the  Virgin  Mary  (Luke  i.  19,  26). 
Because  he  stood  in  the  divine  presence  (see  Luke  i.  19;  Rev. 
viii.  3;  and  cf.  Tobit  xii.  15),  both  Jewish  and  Christian  writers 
generally  speak  of  him  as  an  archangel.  In  the  BotA  of  Enoch 
"  thefour  great  archangels"  are  Michael,  Urld,  Suriel  or  Raphael, 
and  Gabriel,  who  is  set  over  **  all  the  powers  "  and  shares  the 
work  of  intercession.  His  name  frequently  occurs  in  the  Jewish 
literature  of  the  later  post-Biblical  period.  Thus,  according  to 
the  Targum  Pseudo- Jonathan,  he  was  the  man  who  showed  the 
way  to  Joseph  (Gen.  zxxvii.  15);  and  in  Deut.  xxxiv.  6  it  is 
affirmed  that  he,  along  with  Michael,  Uriel,  Jophiel,  Jephephiah 
and  the  Metatron,  buried  the  body  of  Moses.  In  the  Targimi  on 
2  Chron.  xxxii.  21  he  is  named  as  the 'angel  who  destroyed  the 
host  of  Somadierib;  and  in  similar  writings  of  a  still  later  period 
he  is  spoken  of  as  the  spirit  who  presides  over  fire,  thunder,  the 
ripening  of  the  fruits  oi  the  earth  and  similar  processes.   In  the 
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Koran  great  prominence  is  given  to  his  function  as  the  medium 
of  divine  revelation,  and,  according  to  the  Mahommedan  inter- 
preters, he  it  is  who  is  referred  to  by  the  appellations  "  Holy 
Spirit "  and  "  Spirit  of  Truth."  He  is  specially  commemorated 
in  the  calendars  of  the  Greek,  Coptic  and  Armenian  churches. 

GABRIEL  HOUNDS,  a  spectral  pack  supposed  in  the  Nwth  of 
England  to  foretell  death  by  their  yelping  at  night.  The  legend 
is  that  they  are  the  souls  of  unbaptized  chUdren  wandering 
through  the  air  till  the  day  of  judgment.  They  are  also  some- 
times called  Gabxid  or  Gabble  Ratchet.  A  very  prosaic  ex- 
planation of  this  nocturnal  noise  is  given  by  J.  C.  Atkinson  in 
his  Cleveland  Glossary  (186S).  "  This,"  he  writes,  is  the  name 
for  a  yelping  soiind  heard  at  night,  more  or  less  resembling 
the  cry  of  hounds  or  yelping  of  dogs,  probably  due  to  large 
flocks  of  wild  geese  which  chance  to  be  flying  by  idght." 

See  further  Joseph  Lucas,  Studies  in  Nidderdue  (1882),  pp. 
156-157- 

GABRIEL!,  GIOVANNI  (1557-1612?),  Italian  musical  com- 
poser, was  bom  at  Venice  in  1557,  and  was  a  pupil  of  his  uncle 
Andrea,  a  distingiushed  musician  of  the  contrapuntal  school 
and  organist  of  St  Mark's.  He  succeeded  Claudio  Merulo  as 
first  organist  of  the  same  church  in  1585,  and  died  at  Venice 
either  in  1612  or  1613.  He  was  remarkable  for  his  compositions 
for  several  choirs,  writing  frequently  for  is  or  x6  voices,  and  is 
important  as  an  early  experimenter  in  chromatic  harmony. 
It  was  probably  for  this  reason  that  he  made  a  special  pcnnt  of 
combining  voices  with  instruments,  being  thus  one  of  the  founders 
of  choral  and  orchestral  composition.  Among  his  pupils  was 
Heinrich  SchUtz;  and  the  church  of  St  Mark,  from  the  time  of 
the  Gabrielis  onwards  down  to  that  of  Lotti,  became  one  of  the 
most  important  musical  schools  in  Europe. 
,^  See  alao  Winterfeld,  Johann  GabrieU  una  seine  Zeit  (1834). 

GABUN,  a  district  on  the  west  coast  of  Africa,  one  of  the 
colonies  forming  French  Congo  (9.7.).  It  derives  its  designation 
from  the  settlements  on  the  Gabim  river  or  Rio  de  Gabfio.  The 
Gabun,  hi  reality  an  estuary  of  the  sea,  lies  immediately  north  of 
the  equator.  At  the  entrance,  between  Cape  Joinville  or  Santa 
Clara  on  the  N.  and  Cape  Pangara  or  Sandy  Point  on  the  S.,  it 
has  a  width  of  about  10  m.  It  maintains  a  breadth  <rf  some  7  m. 
for  a  distance  of  40  m.  inland,  when  it  contracts  into  what  Is 
known  as  the  Rio  Olambo,  which  Is  not  more  dian  s  or  3  m. 
from  bank  to  bank.  Several  rivm,  of  which  the  Komo  is 
the  chief,  discharge  their  waters  into  the  estuary.  The  Gabun 
was  discovered  by  Portuguese  navigators  towards  the  close  of  the 
1 5th  century,  and  was  named  from  its  fanciful  resemblance  to  a 
gabOo  or  cabin.  On  the  small  island  of  Konik^,  which  lies  about 
the  centre  of  the  estuary,  scanty  remainsof  a  Portuguese  fort  have 
been  discovered.  The  three  principal  tribes  in  the  Gabun  are  the 
Mpongwe,  the  Fang  and  the  Bakalal. 

GACB  BRUlA  (d.  c  1320),  French  iroiaire,  was  a  native  of 
Champagne.  It  has  genovlly  been  asserted  that  he  taught 
Thibaut  of  Champagne  the  art  of  verse,  an  assumption  which  is 
based  on  a  statement  in  the  Ckroniques  de  Saint-Denis :  *'  Si 
fist  entre  lui  [Thibaut]  et  Gace  Brul£  les  plus  belles  chancons  et 
les  plus  d€litabtes  et  melodieuses  qui  onque  fussent  oles."  This 
has  been  taken  as  evidence  of  collaboration  between  the  two 
poets.  The  passage  will  bear  the  interpretation  that  with  those 
of  Gace  the  songs  of  Thibaut  were  the  best  hitherto  known. 
Paulin  Paris,  in  the  Histoire  lUttraire  de  la  France  (vol.  xxiii.), 
quotes  a  number  of  facts  that  fix  an  earlier  date  for  Gace's  songs. 
Gace  is  the  author  of  the  earliest  known  jeu  parti.  The  inter- 
locutors are  Gace  aiid  a  count  of  Brittany  who  is  identified  with 
Geoffrey  of  Brittany,  son  of  Henry  II.  of  En^nd.  Gace  appears 
to  have  been  banished  from  Champagne  and  to  have  found 
refuge  in  Brittany.  A  deed  dated  1 21 2  attests  a  contract  between 
Gatho  Brusl^  (Gace  Bnd£)  and  the  Templars  for  a  piece  of  land 
in  Dreuz.  It  seems  most'probable  that  Gace  died  before  x  320,  at 
the  latest  in  1225. 

See  Gid&3n  Buaken  Huet,  Chansons  de  Gace  BrtdS,  edited  for  the 
5oci^£  des  andens  textes  fran^ais  (1902),  with  an  eidiaustive  intro- 
duction. Dante  quotes  a  song  by  Gace,  Ire  d'amor  qui  en  nun  cuer 
repaire,  which  he  attributes  erroneoudy  to  Thibaut  of  Navarre 
(De  wlgari  elogueiUia,  p.  151,  ed.  P.  Rajna,  Florence,  1895). 
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GACHARD.  LOUia  PROSPER  (1800-1885),  Belgian  man  of 
letters,  was  born  in  Paris  on  the  rath  of  March  1800.  He  entered 
the  administration  of  the  royal  archives  in  1826,  and  was  ap- 
pointed director-general,  a  post  which  he  held  for  fifty-five  years. 
During  this  long  period  he  reorganized  the  service,  added  to  the 
records  by  copies  taken  in  other  European  collections,  travelled 
for  purposes  of  study,  and  carried  on  a  wide  correspondence 
with  other  keepers  of  records,  and  with  historical  scholars.  He 
also  edited  and  published  many  valuable  collections  of  state 
papers;  a  full  list  of  his  various  publications  was  printed  in  the 
Anrwaire  de  Vacadimie  royale  ^  Belgique  by  Ch.  Piot  in  1888, 
pp.  220-236.  It  includes  346  entries.  He  was  the  author  of 
several  historical  writings,  of  which  the  best  known  are  Don 
Carlos  et  Philippe  II  (1867),  £tudes  et  notices  Hstoriques  con- 
cerjtant  I'kistoire  des  Pays-Bos  (1863),  Hisioire  de  la  Belgique 
au  commencement  du  XVIII*  sikde  (1880),  Hisioire  politique  et 
diplomatique  de  P.  P.  Rubens  (1877),  a<ll  published  at,  Brussels. 
His  chief  editorial  works  are  the  Actes  des  Stats  g6n&raux  des 
Pays-Bos  iST^TgSs  (Brussels,  1861-1866),  Collection  de  docu- 
ments inAiits  concernant  Vhistoire  de  la  B.dgique  (Brussels,  1833- 
1835),  and  the  RetaHons  des  ambassadeurs  VHUiens  sur  Charles 
V  et  Philippe  II  (Brussels,  1855).  Gachard  died  in  Brussels 
on  the  34th  of  December  18S5. 

GAD,  in  the  Bible,  i .  A  prophet  or  rather  a  "  seer  "  (cp. 
I  Sam.  iz,  g) ,  who  was  a  companion  of  David  from  his  early  days. 
He  is  first  mentioned  in  i  Sam.  xxii.  5  as  having  warned  David 
to  take  refuge  in  Judah,  and  appears  again  in  2  Sam.  xxiv.  1 1  seq. 
to  make  known  Yahweh's  displeasure  at  the  numbering  of  the 
people.  Together  with  Nathan  he  is  represented  in  post-exilic 
tradition  as  assisting  to  organize  the  musical  service  of  the  temple 
(3  Chron.  xxix.  35),  and  likeNathan  and  Samuel  he  is  said  to  have 
written  an  account  of  David's  deeds  (i  Chron.  xzii.  39);  a 
history  of  David  in  accordance  with  later  tradition  and  upon  the 
lines  of  later  prophetic  ideas  is  far  from  improbable. 

2.  Son  of  Jacob,  by  Zilpah,  Leah's  maid;  a  tribe  of  Israel 
(Gen.  xzx.  11).  The  name  is  that  of  the  god  of  "  luck  "  or 
fortune,  mentioned  in  Isa.  Ixv.  11  (R.V.  mg.),  and  in  several 
names  of  places,  e.g.  Baal-Gad .  (Josh.  xi.  17,  xii.  7),  and 
possibly  also  in  Diboa-Gad,  Migdol-Gad  and  Nahal-Gad.^ 
There  is  another  etymology  in  Gen.  xUx.  19,  where  the  name 
is  played  on:  "  Gad,  a  plundering  troop  (g^d<W)shaIl  plunder  him 
iyegudennu),  but  he  shall  plunder  at  their  heeU."  There  axe  no 
traditions  of  the  personal  history  of  Gad.  One  of  the  earliest 
references  to  the  name  is.  the  statement  on  the  inscription  of 
Mesha,  king  of  Moab  (about  S50  B.C.),  that  the  "  men  of  Gad  " 
had  occupied  Ataroth  (£.  of  Dead  Sea)  from  of  old,  an4  that  the 
king  of  Israel  had  fortified  the  city.  This  is  in  the  district 
ascribed  to  Reubni,  with  which  tribe  the  fortunes  of  Gad  were 
very  closely  connected.  In  Numbers  xxxii.  34  sqq.  the  cities 
of  Gad  appear  to  lie  chiefly  to  the  south  of  Heshbon;  in  Joshua 
xiii.  24-28  they  lie  alrpost  wholly  to  the  north;  while  other  texts 
present  discrepancies  which  are  not  easily  reconciled  with  either 
passage.  Possibly  some  cities  were  common  to  both  Reuben  and 
Gad,  and  perhaps  others  more  than  once  changed  hands.  That 
Gad,  at  one  time  at  least,  held  territory  as  far  south  as  Pisgah 
and  Nebo  would  follow  from  Deut.  xxxiii.  2 1 ,  if  the  rendering  of 
the  Targums  be  accepted,  "  and  he  looked  out  the  first  part  for 
himself,  because  there  was  the  portion  of  the  buried  law-giver." 
It  is  certain,  however,  that,  at  alate  period,  this  tribe  was  localized 
chiefly  in  Gilead,  in  the  district  which  now  goes  by  the  name  of 
Jebel  Jil'ftd.  The  traditions  encircling  this  district  point,  it 
would  seem,  to  the  tribe  having  been  of  Aramaean  origin  (see  the 
story  of  Jacob) ;  at  all  events  its  position  was  extremely  exposed, 
and  its  population  at  the  best  must  have  been  a  mixed  one. 
Its  richness  and  fertility  made  it  a  prey  to  the  marauding  nomads 
of  the  desert;  but  the  allusion  in  the  Blessing  of  Jacob  gives  the 
tribe  a  character  for  bravery,  and  David'smen  of  Gad  (1  Chron. 
xii.  8)  were  famous  in  tradition.  Although  rarely  mentioned  by 
name  (the  geographical  term  Gilead  is  usual),  the  history  of  Gad 
enters  into  the  lives  of  Jephthafa  and  Saul,  and  in  the  wars  of 
Ammon  and  Moab  it  must  have  played  some  part.  It  followed 
*  See  G.  B.  Gray,  Heb.  Proper  Names,  pp.  134  seq.,  145. 


Jeroboam  tn  the  great  revolt  against  the  House  of  it>avid,  and  its 

later  fortunes  until  734  B.C.  (i  Chron.  v.  36)  would  be  those  of 

the  northern  kingdom. 

See,  for  a  critical  discussion  of  the  data,  H.  W.  Hogg,  Bncy.  Bib. 
cols.  1579  sqq.;  also  Gilead;  Manasseh;  Reuben. 

GADAG,  or  Ga&ag,  a  town  of  British  India,  in  the  Dharwar 
district  of  Bombay,  43  m.  £.  of  Dharwar  town.  Pop.  (1901) 
30,652.  It  is  an  important  railway  junction  on  the  Southern 
Mahratta  system,  with  a  growing  trade  in  raw  cotton,  and  also 
in  the  weaving  of  cotton  and  silk.  There  are  factories  for 
ginning  and  pressing  cotton,  and  a  spinning  mill.  The  town 
contains  remains  of  a  number  of  temples,  some  of  which  exhibit 
fine  carving,  while  inscriptions  in  them  indicate  the  existence 
of  Gadag  as  early  as  the  loth  century. 

OADARA,  an  ancient  town  of  the  Syrian  Decapolis,  the  capital 
of  Peraea,  and  the  political  centre  of  the  small  district  of  Gadaris. 
It  was  a  Greek  city,  probably  entirely  non-Syrian  in  origin. 
The  earliest  recorded  event  in  its  history  is  its  capture  by 
Antiochus  III.  of  Syria  in  218  fi.c;  how  long  it  may  have 
existed  before  this  date  is  unknown.  About  twenty  years  later 
it  was  besieged  for  ten  months  by  Alexander  Jannaeus.  It  was 
restored  by  Pompey,  and  in  30  B.C.  was  presented  by  Augustus 
to  Herod  the  Great;  on  Herod's  death  it  was  reunited  to  Syria. 
The  coins  of  the  place  bear  Greek  legends,  and  such  inscriptions 
as  have  been  found  on  its  site  are  Greek.  Its  governing  and 
wealthy  classes  were  probably  Greek,  the  common  people  being 
Hellenized  and  Judaized  Aramaeans.  The  community  was 
Hellenistically  organized,  and  though  dependent  on  Syria  and 
acknowledging  the  supremacy  of  Rome  it  was  governed  by  a 
democratic  senate  and  managed  its  own  internal  afiairs.  In  the 
Jewish  war  it  surrendered  to  Vespasian,  but  in  the  Byzantine 
period  it  again  flourished  and  was  the  seat  of  a  bishop.  It  was 
renowned  for  its  hot  sulphur  baths;  the  springs  still  exist  and 
show  the  remains  of  bath-houses.  The  temperature  of  the 
springs  is  no"  F.  This  town  was  the  birth]dace  of  Meleagor  the 
anthologist.  There  is  a  confusion  in  the  narrative  of  the  healing 
of  the  demoniac  between  the  very  similar  names  Gadara,  Gerasa 
and  Gergesa;  but  the  probabilities,  both  textual  atid  geographical, 
are  in  favour  of  the  reading  of  Mark  (Gerasenes,  ch.  v.  i,  revised 
version);  and  that  the  miracle  has  nothing  to  do  with- X^adara, 
but  took  place  atiCerjfl.ontheeastemshoreoftheSeaof  Galilee. 

Gadara  is  now  represented  by  Umm  Kais,  a  group  of  ruins 
about  6  m.  S.£.  of  the  Sea  of  Galilee,  and  i  E94  ft.  above  the 
sea-levd.  There  are  very  fine  tombs  with  carved  sarcophagi  in 
the  neighbourhood.  There  are  the  remains  of  two  theatres  and 
(probably)  a  temple,  and  many  heaps  of  carved  stones,  r^reient- 
ing  andent  buildings  of  various  kinds.  The  walls  are,  or  were, 
traceable  for  a  circuit  of  3  rti.,  and  there  are  also  the  remains  o( 
a  street  of  columns.  The  natives  are  rapidly  destroying  the  nuns 
by  quarrying  building  material  out  of  them.  (R.A.S.M.) 

GADDI.  Foiu-  painters  of  the  early  Florentine  school — father, 
son  and  two  grandsons — bore  this  name. 

I.  Gaih>0  Gaih>i  was,  according  to  Vasari,  an  intimate  friend 
of  Cimabue,  and  afterwards  of  Giotto.  The  dates  of  birth  and 
death  havebeengiven  as  1239  and  about  131 3;  these  are  probably 
too  early;  he  may  have  been  born  towards  1260,  and  may  have 
died  in  or  about  1333.  He  was  a  painter  and  mosaicist,  is  said 
to  have  executed  tl^  great  mosaic  inside  the  portal  of  the 
cathedral  of  Florence,  representing  the  coronattcm  of  the  Virgin, 
and  may  with  more  certainty  be  credited  with  the  mosaics  inside 
the  portico  of  the  basilica  of  S.  Maria  Maggiore,  Rome,  relating  to 
the  legend  of  the  foundation  of  that  church ;  their  date  is  probably 
1308.  In  the  original  cathedral  of  St  Peter  in  Rome  he  also 
executed  the  mosaics  of  the  choir,  and  those  of  the  front  repre> 
senting  on  a  colossal  scale  God  the  Father,  with  many  other 
figures;  likewise  an  altarpiece  in  the  church  of  S.  Maria  Novella, 
Florence;  these  works  no  longer  exist.  It  is  ordinarily  held  that 
no  picture  (as  distinct  from  mosaics)  by  Gaddo  Gaddi  is  now 
extant.  Messrs  Crowe  &  CavalcaseUe,  however,  consider  that 
the  mosaics  of  S.  Maria  Maggiore  bear  so  strong  a  zeaemblance 
in  style  to  four  of  the  frescoes  in  the  upper  church  of  Aasisi, 
representing  incidents  in  the  life  of  St  Francis  (frescoes  2,  3,  4 
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alkd.incteeiall^  5,  •nMA.  ahom  Fnmdt  stripping  himselft  and 
protected  by  the  bish(^),  that  those  frescoes  likewise  majr,  with 
co«4ktttableeaofid«nce,beaacraiedtoGiddL  SomflodmBkt&nt 
mosaics  ace  at^ntsd  to  him,  hat  v^tmt  full  authentication. 
This  vtiat  laid  the  fonadatisn  of  a  very  terge  fortimb,  which 
continued  increasing,  and  plaocd.  his  progeny  in  a.  higUy  ftistin- 
guisbed  worldly  positioiL 

2.  Taweo  Gaix>i  (about  1300-1366,  or  later),. son  of  Gaddo, 
wag  bom  in  Flotence^  and  is  usually  said  to  have  been  one  of 
Giotto's  most  iodustrioua  assistants  for  a  period  of  34  years. 
This  can  hardly  be  other  than  an  exaggeration;  it  is  probable 
that  he  began  paintii^  on  his  own  account  towards  1^0,  when 
Giotto  went  to  Naples.  Taddeo  also  traded  as  a  merchant,  and 
had  a  branch  establishment  in  Venice.  He  was  a  painter, 
mosauast  and  architect.  He  executed  in  isesco,  In  the  BuonceUi 
(now  Glugni)  chapel,  in  the  Florentine  church  (rf  S.  Cvoce,  tlie 
"  Vir^n  and  Child  between  Four  Prophets,"  on  the  fuikmd 
monument  at  the  entrance,  and  on  the  walls  various  incidents  in 
the  legend  of  the  Virgin,  from  the  expulsion  of  Joachim  from  the 
Temple  up  to  the  Nativity.  In  the  subject  of  the  "  Presentation 
of  the  Virgin  in  the  Temple  "  are  the  two  heads  traditionally 
accepted  as  i>ortraits  of  Gaddo  Gaddi  and  Andrea  Ta£;  they,  at 
any  rate,  are  not  likely  to  be  portraits  of  those  artists  from  the 
life.  On  the  celling  of  the  same  chapel  are  the  *'  Eight  Virtues." 
In  the  museum  of  Berlin  is  an  altarpiece  by  Taddeo,  the  "  Virgin 
and  Child,"  and  some  other  subjects,  dated  in  the  Naples 
gallery,  a  triptych,  dated  1:336,  of  the  "  Vii^in  enthroned  along 
with  Four  Saints,"  the  "  Baptism  of  Jesus,"  and  his  "  Depositiaa 
from  the  Cross  in  the  sacristy  of  S.  Pi^ro  a  Megognano,  near 
Poggibon8i,.an  altaipiece  dated  1355,  the  "  Virgin  and  Child 
enthnmed  amid  Angels."  A  series  of  paintings,  partly  from  the 
life  of  St  Francis,  which  Taddeo  executed  for  the  presses  in  S. 
Croce,  ate  now  divided  between  the  Florentine  Academy  and  the 
Berlin  Museum;  the  onupositions  are  taken  from  or  founded 
on  Giotto,  to  whom,  indeed,  the  Berlin  authorities  have  ascribed 
their  examples.  Taddeo  also  painted  some  frescoes  still  extant 
in  Pisa,  besides  many  in  S.  Croce  and  other  Florendne  bufldings, 
which  have  perished-  He  deservedly  ranks  as  one  of  the  most 
eminent  successors  of  Giotto;  it  may  be  said  that  he  continued 
working  up  the  material  furnished  by  that  great  painter,  with 
con^Huatively  feeble  inq)iratioD  of  his  own.  His  figures  are 
vehement  in  action,  long  and  slender  in  fonn;  his  cxecation 
n^>id  and  somewhat  convoitionaL  To  Taddeo  lute  generally 
ascribed  the  cd^Hated  frescoe»— those  of  the  odling  and  left 
or  western  wall — ^in  the  Cappella  dtegli  Spagnuoli,  in  the  church 
of  S.  Maria  Novella,  Florence;  this  is,  however,  open  to  con- 
sidttable  doubt,  although  it  may  perhaps  be  conceded.^t  the 
designs  for  the  ceiling  were  furnished  by  Taddeo.  Dubious  also 
ore  the  th^  pictures  ascribed  to  him  in  the  National  Gallery, 
I^ondoo,  In  mosaic  he  has  left  some  work  in  the  baptistery  of 
Florence.  As  an  architect  he  supplied  in  1336  the  plans  for  the 
present  Ponte  Vecchio,  and  those  for  the  original  (not  the  pfesent) 
Pottte  S.  Trinita;  in  1337  he  was  engaged  on  the  church  of 
Or  San  Michele;  and  he  carried  on  aftw  Giotto's  death  the  worit 
at  the  unrivalled  Canqunile. 

.  3.  Aqhozo  Gaddi,  bom  in  Florexkce,  was  the  son  of  Taddeo; 
the  date  of  his  birth  has  been  fs^n  as  1396,  but  possibly  1350 
is  nearer  the  mark.  He  was  a  painter  and  mosaidst,  trained  by 
his  father,  and  a  mert:hant  as  well;  in  middle  age  he  settled  down 
to  commercial  life  in  Venice,  and  he  added  greatly  to  the  family 
wealth.  He  died  in  Florence  in  October  1396.  His  paintings 
show  much  early  promise,  hardly  sustained  as  he  advanced 
in  life.  One  of'the  earliest,  at  S.  Jacopo  tra'  Fossi,  Florence, 
represents  the  "  Resurrection  of  Lazarus."  Another  probably 
youthful  performance  is  the  series  of  frescoes  of  the  Pieve 
Prato — legends  of  the  Virpn  and  of  her  Sacred  Girdle,  bestowed 
upon  St  Thomas,  and  brought  to  Prato  in  the  nth  century  by 
Michele  dei  Bagomari;  the  "Marriage  of  Mary"  is  one  of  the 
best  of  this  series,  the  later  compositions  in  which  have  suffered 
much  by  renewals.  In  S.  Crdce  he  painted,  in  eight  frescoes, 
the  legend  of  the  Cross,  beginning  with  the  archangel  Michael 
giving  Seth  a  branch  from  the  tree  of  knowledge,  and  ending 


with  the  empti!or  Hanolius  cairying  the  Crais-aft  he  enters 
JeraaaXem;  in  this  picture  is  a  portnfit  of  the  painter  himself. 
Agndo  composed  bis  subjects  better  than  Taddeo;  he  had  mdne 
dignity  and  indivMlBality  in  the  figures,  and  was  a  clear  and  bdd 
coknirist;  the  general  eflect  is  laudably  decorative,  but  the 
drawing  is  poor,  and  the  works  show  best  from  a  dbtance. 
Various  other  productions  of  this  master  exist,  and  many  have 
perished.  Cennino  Cenniui,  the  author  of  the  celebrated  treatise 
on  painting,  was  one  of  his  pupils. 

4..  CtiovANNZ  Gaddi,  brother  of  Agndo,  was  aho  a  painter  (rf 
promise.   He  died  young  in  1383. 

Vaaari,  and  Crowe  and  Cavelcasetle  can  be  consulted  as 
to  the  Gaddi.  Other  notices  appear  here  and  there — such  as 
La  Cappella  de'  Rinueemi  in  S.  Crou  di  Ftraue,  by  G.  Ajazri 
(1845)-  (W.M.R.) 

OASB*  NIELS  WIUELM  (1817-1890),  Danish  composer^ 
was  bom  at  Copenhagen,  w  the  sand  d  February  18x7,  his  father 
being  a  musical  instrument  maker.  He  was  inten^d  for  his 
father's  trade,  but  his  passion  for  a  musician's  career,  made 
evident  by  the  ease  and  skill  with  which  he  leamt  to  play  upon 
a  number  of  instruments,  was  not  to  be  denied.  Thoo^  he 
became  profidmt  on  the  violin  under  Wexschall,  and  in  the 
elements  of  theory  under  Weyse  and  Berggreen,  he  was  to  a  great 
extent  seU-taught.  His  opportunities  of  hearing  and  pJaying  ia 
the  great  masterpieces  were  many,  since  he  was  a  member  of  the 
court  band.  In  1840  his  Aladdin  and  his  overture  of  Osfian 
attracted  attention,  and  in  1841  his  NochMUngs  aus  Ossian 
overture  gained  the  local  muacal  aodety'a  prise,  the  judgcB 
being  Spohr  and  Schnader.  This  woik  also  attracted  the  itbtice 
ct  the  kmg,  who  gave  the  conqwser  a  stipend  which  enabled  him 
to  go  to  Leipzig  and  Italy.  In  1844  Gade  conducted  the  Gewand- 
hans  concerts  in  Leipzig  during  Mendelssohn's  absence,  and  on 
the  latter's  death  became  chief  conductor.  In  1848,  on  the 
outbreak  of  the  Holstein  War,  he  returned  to  Copenhagen,  where 
he  was  appointed  oi^anist  and  condtxtor  of  the  Musik-Verein. 
In  1852  he  married  a  daughter  of  the  composer  J.  P.  £.  Hartmann. 
He  became  court  conductor  in  1861,  and  was  pensioned  by  the 
government  in  1876 — the  year  in  which  he  visited  Birmin^iam 
to  conduct  his  Crusaders.  This  work,  and  the  FrUhHngsfankuie, 
the  Erlkdnigs  TodtUr,  FrUklingsbotsckaft  and  Psycke  (written  for 
Birmingham  in  1883)  have  enjcqred  a  wide  popidarity.  Indeed, 
they  represoit  the  strength  and  the  weakness  ot  Gade's  musical 
ability  quite  as  well  as  any  of  his  ei^  sjnnphonies  (the  best  of 
which  are  the  first  and  fourth,  while  the  fifth  has  an  obbligato 
pianoforte  part).  Gade  was  distinctly  a  romanticist,  .but  his 
music  is  highly  polished  and  beautifully  finished,  Ijrical  rather 
than  dramatic  and  effective.  Much  of  the  pianoforte  music, 
Aquardlm,  Spring  Flowers,  for  instance,  enjoyed  a  considerable 
vogue,  as  did  the  NoveUettm  trio;  but  Gade^s  opera  MarioUa 
has  not  been  heard  outside  the  Copenhagen  opera  house.  He 
died  at  Copenhagen  on  the  zist  of  December  it^. 

OADOLUnUH  (symbol  Gd.,  atomic  weight  157-3),  one  of  the 
rare  euth  met^  (see  ExBtmc).  The  element  was  discovered 
In  18S0  in  the  mineral  ^^ffrrirjtff  by  C.  Marignac  (Comptes 
rendus,  1880,  90,  p.  899;  Ann,  cidm.  pkys.,  1880  [5]  ao,  p.  535). 
G.  Urbain  (jComptts  rendus,  1905,  140,  p.  583)  separates  the 
metal  by  crystallizing  the  double  nitrate  of  nickel  and  gadoiinium. 
The  salts  show  absorption  bands  in  the  ultnMnolet.  Tim  oxide 
GdiOt  is  colourless  (Lecoq  de  Boisbaudran).' 

GADSDEN,  CHRISTOPHER  (1724-1805),  American  patriot, 
was  bwn  in  Charleston,  South  Carolina,  in  1724.  His  father, 
Thomas  Gadsden,  was  for  a  time  the  king's  collector  for  the- 
port  d  Charleston.  Christopher  went  to  sdmd  near  Bristol,  in 
England,  returned  to  America  in  X741,  was  afterwards  employed 
in  a  counting  house  in  Philadelphia,  and  became  a  merchant  and 
planter  at  (Charleston.  In  1759  he  was  captain  ol  an  utUlery 
company  in  an  expedition  against  the  Cherokees.  He 
member  of  the  South  Carolina  legidature  almost 
from  1760  to  1780,  and  represented  his  province 
Act  Congress  of  17(^5  and  in  the  Continental  Co^^f^^Jgi^iif^f^ 
1776.  In  Febraary  1776  he  was  placed  in  cor 
military  forces  of  South  Carolina,  and  in  Octc 
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3  oommia^ned  a  brigadier-general  and  was  taken  into 
jntinoital  so'vice;  but  on  account  of  a  di^>ute  arising  out 
.  conflict  betweoi  state  and  Federal  authority  resigned  Us 
jmmand  in  1777.  He  was  lieutenant-govcxnor  <rf  his  state  in 
z  780,  when  Oiaiieaton  was  surrendered  to  the  British.  Forabont 
three  months  following  this  event  he  was  held  as  a  prisoner  on 
parde  within  the  limits  of  Charleston;  then,  because  ot  his 
influence  in  deterring  others  from  exchanging  their  paroles  for 
the  privileges  of  British  subjects,  he  was  seized,  taken  to  St 
Augustine,  Florida,  and  there,  because  he  would  not  give  another 
parole  to  Uiose  who  had  violated  the  iormet  agreement  affecting 
him,  he  was  confined  for  forty-two  weeks  in  a  dungeon.  In 
1 783  Gadsden  was  again  elected  a  member  of  his  state  le^slature; 
he  was  also  elected  governor,  but  declined  to  serve  on  the  ground 
that  he  was  too  old  and  infirm;  in  1788  he  was  a  member  of  the 
convention  which  ratified  for  South  Carolina  the  Fecbral  con- 
stitution; and  in  1790  he  was  a  monber  of  the  conventi<m  which 
framed  the  new  state  oonstitution.  He  died  in  Charleston  on  the 
38tk  of  August  1805.  From  the  time  that  Governor  lliomas 
Boone,  in  1762,  prononm^  his  election  to  the  l^iislature 
improper,  and  dissolved  the  House  in  consequence,  Gadsden  was 
hostile  to  the  British  administration.  He  was  an  ardent  leader 
of  the  opposition  to  the  Stamp  Act,  advocating  even  then  a 
separation  of  the  colonies  from  the  mother  country;  and  in 
the  Continental  Congress  oi  1774  he  discussed  the  situation  on 
the  basis  of  inalienable  rights  and  liberties,  and  urged  an  im- 
mediate  attack  on  Genoal  Thomas  Gage,  that  he  mij^t  be 
defeated  before  receiving  rdnforcements. 

0AD8DBN,  JAMES  (1788-1858),  American  soldier  and  diplo- 
mat, was  bom  at  Chaiicston,  S.C.,  on  the  15th  of  May  1788,  the 
grandatm  at  Christopher  Gadsden.  Hegraduatedat  Yalein  z8o6, 
became  a  merchant  In  his  native  dty,  and  in  the  war  of  iSia 
served  in  the  regular  U.S.  Army  as  a  lieutenant  at  engineers. 
In  1S18  he  served  against  the  Seminoles,  with  the  rank  of  captain, 
as  aide  on  the  staff  of  Gen.  Andrew  Jackson.  In  October  1820 
he  became  inspector-general  of  the  Southern  Division,  with  the 
rank  of  colonel,  and  as  such  assisted  in  the  occupation  and  the 
establishment  of  posts  in  Florida  after  its  acquisition.  From 
August  1821  to  March  1823  he  was  a4jutant-general,  but,  his 
appointment  not  bdng  confirmed  by  the  Senate,  he  left  the  army 
and  became  a  planter  in  Florida.  He  sorved  in  the  Territorial 
legislature,  and  as  Federal  comnusuoner  superintended  in  1823 
the  removal  of  the  Seminole  Indians  to  Soudi  FUnida.  In  1833 
he  negotiated  with  the  Seminoles  a  treaty  which  provided  fcH'  their 
removal  within  three  years  to  lands  in  what  is  now  the  state  of 
Oklahoma;  but  the  Seminoles  refused  to  move,  hostilities  again 
broke  out,  and  in  the  second  Seminole  War  Gadsden  was 
quartermaster-general  of  the  Florida  Volunteers  from  February 
to  April  1836.  Returning  to  South  Carolina  he  became  a  rice 
planter,  and  was  president  of  the  South  Carolina  railway. 
In  1653  President  Franklin  Pio'ce  appointed  him  minister  to 
Mexico,  with  which  country  he  negotiated  the  so-called  "  Gadsden 
treaty  "  (signed  the  30th  of  December  1853),  which  gave  to  the 
United  States  fiteedom  of  Uandt  for  mails,  merdiandise  and 
troops  across  the  Isthmus  of  Tdmantepec,  and  provided  for  a 
readjustment  ol  the  boundary  established  by  the  treaty  of 
Guadalupe  ffidalgo,  the  Uiuted  States  acquiring  45,535  sq.  m. 
of  land,  since  known  as  the  *'  Gadsden  Purchase,"  in  what  is 
now  New  Mexico  and  Arizona.  In  addition,  Article  XI.  of  the 
treaty  of  Guadalupe  Hidalgo,  which  bound  the  United  States 
to  prevent  incursions  of  Indians  from  the  United  States  into 
Mexico,  and  to  restore  Mexican  prisoners  captured  by  such 
Indians,  was  abrogated,  and  for  these  considerations  the  United 
States  paid  to  Mexico  the  sum  of  $10,000,000.  Ratifications  of 
the  treaty,  slightly  modified  by  the  Senate,  were  exchanged  on  the 
30th  of  June  1854;  before  this,  however,  Gadsden  had  retired 
from  his  post.  The  boundary  line  betwe^  Mesdo)  and  the 
"  Gadsden  Purchase  "  was  marked  by  joint  commisaons  ap- 
pointed in  1655  and  1891,  the  second  commission  publishing  its 
.  report  in  1899.  Gadsden  died  at  Charleston,  South  Carolina,  on 
the  3sth  of  December  1858. 
A^  eld^  brother,  Chkistofher  Edwasds  Gadsdem  (1785-- 
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1853),  was  ProtestaDt  £piia^>al  bishop  of  South  im 
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QADWALL,  a  word  of  obscure  nigin,^  the  common  En^ish 
name  the  duck,  called  by  Linnaeus  Anas  ttreferOy  but  con- 
sidered by  many  modem  ornithologists  to  require  removid  ftum 
the  gnius  Anas  to  that  U  ChavMaamu  or  Ctenorhynchus,  of 
either  of  whidi  it  is  almost  the  sole  sptdes.  Its  geograpMcal 
distribution  is  almost  identical  with  that  of  the  common  wild  duck 
or  mallard  (see  Duck),  since  it  is  found  over  the  greater  part  of 
the  northern  hraiisphere;  but,  save  in  India,  where  it  is  one  of 
the  m»st  abimdant  ^des  of  duck  during  the  cold  weather,  it  is 
hardly  anywhere  so  numerous,  and  both  in  the  eastern  parts  of 
the  United  States  and  in  the  British  Islands  it  is  rather  rare  than 
otherwise.  Its  habits  also,  so  far  as  they  have  been  observed, 
greatly  resemble  those  of  the  wild  duck;  but  its  appearance 
on  the  water  is  very  different,  its  small  head,  flat  back,  elongated 
form  and  elevated  stem  rendering  it  reoognizaUe  by  the  fowler 
even  at  audi  a  distance  as  hinders  h^  from  seeing  its  very 
distinct  plumage.  In  ccdwation  the  two  sues  a.ppeax  almost 
equally  sombre;  but  on  closer  inQ>ection  the  drake  ezhilnts  a 
pencilled  grey  coloration  and  upper  wing-coverts  of  a  deep 
chestnut,  which  are  almost  wanting  in  his  soberly  clad  partner. 
She  dosdy  resembles  the  female  of  the  mallard  in  colour,  but  has, 
like  her  own  male,  some  of  the  secondary  quills  of  a  pure  white, 
presenting  a  patdi  of  that  colour  which  forms  one  of  the  most 
readily  perceived  distinctive  characters  of  the  spedes.  The 
gadwall  is  a  lord  of  some  interest  in  En^and,  since  it  is  one  of  the 
few  that  have  been  induced,  by  the  protection  afforded  them  in 
certain  localities,  to  resume  the  indigenous  position  they  once 
filled,  but  had,  throu^  the  draining  and  redaiming  erf  marshy 
lands,  long  since  abuidcaied.  In  regard  to  the  present  ^>edes, 
this  fact  was  due  to  the  efforts  of  Andrew  Fountaine,  on  whose 
property,  in  West  Norfdk  and  its  immediate  neii^bourhood, 
the  gadwall,  from  1850,  annually  bred  in  increasing  numbers. 
It  has  been  always  esteemed  one  of  the  best  of  wUd  fowl  for  the 
table.  (A.  N.) 

GABKWAR,  or  GincowAS,  the  family  name  of  the  Mahratta 
rulers  of  Baroda  (g.v.)  in  western  India,  which  has  been  con- 
verted by  the  English  into  a  dynastic  title.  It  is  derived  from  the 
vernacular  word  for  the  cow,  but  it  is  a  mistake  to  suppose  that 
the  famfly  are  of  the  cowherd  caste;  they  bekmg  to  the  uppCT  class 
of  Mahrattas  proper,  sometimes  claiming  a  Rajput  origin.  The 
dynasty  was  founded  by  a  succession  of  three  w^ion,  Damaji  I. , 
HIaji  and  Damajl  IL,  who  established  MahxatU  supremacy 
throughout  Gujarat  during  the  first  half  oi  the  z8th  centuo''  The 
present  style  of  the  ruler  is  Maharaja  Gaekwar  of  Baroda. 

GAETA  (anc  Caietae  Partus),  a  seaport  and  episcopal  see  oi 
Campania,  Italy,  in  the  province  of  Caserta,  from  which  it  is 
S3  m.  W.N.W.  by  rail  via  Sparanise.  Pop.  (1901)  5528.  It 
occupies  a  lower  projecting  point  of  the  promontory  which  forms 
the  S.W.  extremity  of  the  Bay  of  Gaeta.  The  tomb  of  Munatius 
Plancus,  on  the  summit  of  the  promontory  (see  Caietae  Postos), 
is  now  a  naval  signal  station,  and  lies  in  the  centre  of  the  exten- 
sive eatthwn^  of  the  modiem  fortifications.  The  harbour  is 
wdl  shdteted  except  on  the  E.,  but  has  little  commercial  im- 
portance, being  m^bly  a  naval  station.  To  the  N.W.  is  the 
suburb  (rf  ^na  (formoiy  Borgo  di  Gaeta).  Pop.  (1901)  10,369. 
Above  the  town  is  a  castle  erected  by  the  Angevin  kings,  and 
strengthened  at  various  periods.  The  cathedral  of  St  Erasmus 
(S.  ^no),  amsecrated  in  txo6,  has  a  fine  campanile  begun  in 

'  The  New  EngUsk  DietUmary  has  nothinsto  say.  Webster  gives 
the  etymology  gad  wdl — go  about  well.  Dr  R  G.  Latham  suggested 
that  it  was  taken  from  the  svllables  gu^ul,  of  the  Lat.  quermediUa, 
a  teal.  The  spelling  "  gadwall  "  seems  to  be  first  found  in  Wfllughby 
in  1676,  and  has  been  generally  adopted  by  later  writers;  but 
Merrett,  in  1667,  has  "  g^del  "  {Pinax  rerum  naturalium  Britanni- 
carum.  p.  180),  saying  that  it  was  so  called  by  bird-dealers.  The 
synonym  "  gray,"  given  by  Willughby  and  Ray,  is  doubtless  derirad 
from  the  general  colour  el  the  spedes,  and  has  its  analogue  in  the 
Icelandic  Grddnd,  applied  almost  indi£Ferently,  or  with  some  dis- 
tinguishing epithet,  to  the  female  of  any  of  the  freshwater  ducks,  and 
espedally  to  both  sexes  of  the  present,  m  whidi,  as  stated  in  tiie  tcatt, 
there  IS  comparatlvdy  little  consi»cuous  difference  of  plumage  in 
drake  and  duck. 
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860  and  completed  in  1279,  and  a  nave  and  four  aiales;  the 
interior  has,  however,  been  modernized.  Opposite  the  doot  oi 
the  cathedral  is  a  candelabrum  with  interesting  sculptures  of  the 
end  of  the  13th  century,  consisting  of  48  panels  in  bas-relief, 
with  24  r^resentations  from  the  life  of  Christ,  and  34  of  the 
life  of  St  Erasmus  (A.  Venturis  Sioria  dell'  arte  Ikdywa,  in. 
Milan,  1904,  642  seq.).  The  cathedral  posaeases  three  fine 
Exultet  rolls,  with  miniatures  dating  fmn  the  nth  to  the  b^sin- 
ning  of  the  13th  century.  Behind  the  high  altar  is  the  bannersent 
by  Pope  Pius  V.  to  D<mi  John  of  Austria,  the  victor  of  Lepanto. 
The  constable  of  Bourbon,  who  fell  in  the  sack  of  Rome  of  1527, 
is  buried  here.  The  other  churches  are  of  minor  interest;  close 
to  that  of  La.  Trinit&  is  the  Montagna  Spaccata,  where  a  vertical 
fissure  from  6  to  15  ft.  wide  runs  right  down  to  the  sea-level. 
Over  the  chasm  is  a  chapel  del  CrocefissQ,  the  mountain  having 
^lit,  it  is  said,  at  the  death  of  Christ. 

During  the  break-up  of  the  Roman  empire,  Gaeta,  like  Amalfi 
and  Naples,  would  seem  to  have  established  itself  as  a  practically 
independent  port  and  to  have  canied  on  a  thxiving  trade  with 
the  Levant.  Its  hisKary,  however,  is  obscure  until,  in  833,  it 
appean  as  a.  lordship  ruled  by  hereditary  hypati  or  consuls. 
In  S44  the  town  fell  into  the  hands  of  the  Arabs,  but  four  years 
later  they  were  driven  out  with  help  supplied  by  Pope  Leo  IV. 
In  875  the  town  was  in  the  bands  of  Pope  John  VIII.,  who  gave 
it  to  the  count  of  Capua  as  a  fief  of  the  Holy  See,  which  had  long 
claimed  jurisdiction  over  it.  In  877,  however,  die  hypatus  John 
(loannes)  II.  succeeded  in  recovering  the  lordship,  which  he 
estabhshed  as  a  duchy  under  the  suzerainty  of  the  liast  Roman 
emperors.  In  the  nth  century  the  duchy  fell  into  the  hands  of 
the  Norman  counts  of  Aversa,  afterwards  princes  <^  Capua,  and 
in  1135  it  was  definitively  annend  to  his  kingdom  by  Roger  of 
Sidty.   The  town,  howertv,  had  its  own  coinage  as  late  as  1229. 

In  nulitaiy  history  the  town  has  played  a  conspicuous  part. 
Its  fortifications  were  strengthened  in  the  15th  century.  On 
the  30th  of  September  1707  it  was  stormed,  after  a  three  months' 
siege,  by  the  Austrians  under  Daim;  and  on  the  6th  of  August 
1734  it  was  taken,  after  a  siege  of  four  months,  by  French, 
Spanish  and  Sardinian  troops  tmder  the  future  King  Charles 
of  Naples.  The  fortifications  were  again  strengthened;  and 
in  1799  it  was  temporarily  occupied  by  the  Flinch.  On  the  iSth 
of  July  1806  it  was  captured,  after  an  heroic  defence,  by  the 
French  under  Mass^na;  and  on  the  18th  of  July  1815  it  capitu- 
lated, after  a  three  months'  siege,  to  the  Austrians.  In  November 
1848  Pope  Pius  IX.,  aitex  Us  flight  in  disguise  from  Rome, 
found  a  refuge  at  Gaeta,  where  he  remained  till  the  4th  of  Sep- 
tember 1849.  Finally,  in  x86o,  it  was  the  scene  of  the  last  stand 
of  Francis  II.  of  Naples  against  the  forces  of  United  Italy.  Shut 
up  in  the  fortress  with  12,000  men,  after  Garibaldi's  occupation 
of  Naples,  the  king,  incited  by  the  heroic  example  of  Queen 
Maria,  offered  a  stubborn  resistance,  and  it  was  not  till  the  13th 
of  February  1861  that,  the  withdrawal  of  the  French  fleet  having 
made  bombardment  from  the  sea  possible,  he  was  forced  to 
capitulate. 

See  G.  B.  Federid,  DegH  arOichi  duchi,  consoU  o  ipati  della  citA 
di  Gaeta  (Naples,  1791);  Onorato  Gaetani  d'  Aragona,  Mem.  slor. 
delta  dm  d%  Gaeta  (Milan,  1879);  C.  Ravizza,  U  Coijo  di  Gaeta 
(Novaia,  1876).  (T-  As.) 

6ABTANI,  or  Caetani,  the  name  of  the  oldest  of  the  Roman 
princely  families  which  played  a  great  part  in  the  history  of  the 
dty  and  of  the  papacy.  The  Gaetani  are  of  Longobard  origin, 
and  the  founder  of  the  house  is  said  to  be  one  Dominus  Con- 
stantinus  Cagetanus,  who  floiuished  in  the  loth  century,  but 
the  family  had  no  great  importance  until  the  election  of  Benedetto 
Gaetani  to  the  papacy  as  Boniface  VIII.  in  i  a  94,  when  they  at  once 
became  the  most  notable  in  the  dty.  The  pope  conferred 
on  them  the  fiefs  of  Sennoneta,  Bassiano,  Ninfa  and  San  Donato 
(1297-1300) ,  and  the  marquuate  of  Anccma  va  1300,  while  Charles 
II.  of  Anjou  created  the  pope's  brother  count  of  Caserta. 
Giordano  Loffredo  Gaetani  by  his  marriage  with  Giovanna 
dell'  Aquila,  heiress  of  the  counts  of  Fondi  and  Traetto,  in  1297 
added  Uie  name  of  Aquila  to  his  own,  and  his  grandson  Giacomo 
acquired  the  lordships  of  Piedimonte  and  Gioia.   The  Gaetani 


proved  brave  warriors  and  formed  a  bodyguard  to  protect 
Boniface  VIII.  from  his  many  foes.  During  the  14th  and  J5th 
centuries  thdr  feuds  with  the  Colonua  caused  frequent  disturb- 
ances in  Rome  and  the  Campagna,  sometimes  amounting  to 
civil  war.  They  also  played  an  important  r61e  as  Ne^x>Utan 
nobles.  In  1500  Alexander  VI.,  in  his  attempt  to  crush  the  great 
Roman  feudal  nobility,  confiscated  the  Gaetani  fiefs  and  gave 
them  to  his  daughter  Lucrezia  Borgia  {q.v.) ;  but  th^  afterwards 
regained  them. 

At  present  there  are  two  lines  of  Gaetani:  (i)  Gaetani,  princes 
of  Teano  and  dukes  of  Sermoneta,  founded  by  Giacobello 
Gaetani,  whose  grandson,  Guglielmo  Gaetani,  was  granted 
the  duchy  of  Sermoneta  by  Pius  III.  in  1503,  the  marquisate 
of  Cistema  being  conferred  on  the  family  by  Sixtus  V.  in  1585. 
In  1642,  Francesco,  the  7th  duke  of  Sermoneta,  acquired  by 
marriage  the  county  of  Caserta,  which  was  exchanged  for  the 
prindpality  of  Teano  in  1750.  The  present  head  of  the  house, 
Onorato  Gaetani,  14th  duke  of  Sennoneta,  4th  prince  of  Teano, 
duke  of  San  Marco,  marquis  of  Cistema,  &c.,  is  a  senator  of  the 
kingdom  of  Italy,  and  was  minister  for  foreign  affairs  for  a  short 
time.  (3)  Gaetani  dell*  Aquila  d'Aragona,  princes  of  Piedimonte, 
and  dukes  of  Laurenzana,  founded  by  Onorato  Gaetani  dell' 
Aquila,  count  of  Fondi,  Traetto,  Alife  and  Morcone, ,  lord  of 
Piedimonte  and  Gioia,  in  1454.  The  additional  surname  of 
Aragona  was  assumed  after  the  marriage  of  Onorato  Gaetani, 
duke  of  Traetto  (d.  1529),  with  Lucrezia  of  Aragon,  natural 
daughter  of  King  Ferdinand  I.  of  Naples.  The  duchy  of  Lauren- 
zana, in  the  kingdom  of  Naples,  was  acquired  by  Alfonso  Gaetani 
by  Ids  marriage  in  1606  with  Giulla  di  Ruggiero,  duchess  of 
Laurenzana.  The  lordship  of  Piedimonte  was  raised  to  a 
prindpality  in  1715.  The  present  (1908)  head  of  the  house  is 
Nicola  Gaetani  dell'  Aquila  d'Aragona  (b.  1857),  7th  prince  of 
Piedimonte  and  12th  diike  of  Laurenzana. 

See  A  von  Reumont,  Gesckickte  der  Stadt  Rom  (Berlin,  1868);  F. 
Gregorovius,  Gesckichte  der  Stadt  Rom  (Stuttgart,  1872);  Almanack 
de  Gotha  (1907  and  1908). 

GASnTLIA,  an  andent  district  in  northern  Africa,  which  in 
the  usage  of  Roman  writ*s  comprised  the  wandering  tribes  of 
the  southern  slopes  of  Mount  Aures  and  the  Atlas,  as  far  as  the 
Atlantic,  and  the  oases  in  the  northern  part  of  the  Sahara. 
They  were  always  distinguished  from  the  Negro  people  to  the 
south,  and  beyond  doubt  belonged  to  the  same  Berber  race 
which  formed  the  basis  of  the  pt^mlation  of  Numidia  and 
Mauretania  (g.r.).  The  tribes  to  be  found  there  at  the  present 
day  are  probably  of  the  same  race,  and  retain  the  same  wandering 
habits;  and  it  is  possible  that  they  still  bear  in  certain  places 
the  name  of  thdr  Gaetidian  ancestors  (see  Vivien  St  Martin, 
Le  Nord  de  I'Afrique,  1863).  A  few  only  seem  to  have  mingled 
with  the  Negroes  of  the  Sahara,  if  we  may  thus  interpret 
Ptolemy's  allusion  to  Melano-GaetuU  (4. 6. 5.).  They  were  noted 
for  the  rearing  of  horses,  and  according  to  Strabo  had  100,000 
foals  in  a  single  year.  They  were  clad  in  skins,  lived  on  flesh 
and  milk,  and  the  only  manufacture  connected  with  thdr  name 
is  that  of  the  puri^  dye  which  became  famous  from  the  time  of 
Augustus  onwards,  and  was  made  from  the  purple  fish  found  on 
the  coast,  apparently  both  in  the  Syrtes  and  on  the  Atlantic. 

We  first  hear  (d  this  pe(^e  in  the  Jugurthine  War  (iit-106 
B.C.),  when,  as  Sallust  tells  us,  they  did  not  even  know  the  name 
of  Rome.  Hiey  took  part  with  Jugurtha  against  Rome;  but 
when  we  next  hear  of  them  they  are  in  alliance  with  Caesar 
against  Juba  I.  {Bell.  Afr.  32).  In  25  B.C.  Augustus  seems  to 
have  given  a  part  of  Gaetulia  to  Juba  II.,  together  with  his 
kingdom  of  Mauretania,  doubtless  with  the  object  of  controlling 
the  turbulent  tribes;  but  the  Gaetulians  rose  and  massacred 
the  Roman  residents,  and  it  was  not  till  a  severe  defeat  had  been 
inflicted  on  them  by  LenttUus  Cossus  (who  thus  acquired  the 
surname  Gaetulicus)  in  A.D.  6  that  th^  submitted  to  the  khig. 
After  Mauretania  became  a  Roman  province  in  a.d.  40*  the 
Roman  governors  made  frequent  expeditions  into  the  Gaetulian 
territory  to  the  south,  and  the  oflidal  view  seems  to  be  expressed 
by  Pliny  (v.  4.  30)  when  he  says  that  all  Gaetulia  as  far  as  the 
Niger  and  the  Ethiopian  frontier  was  reckoned  as  subject  to  the 
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Empire.  How  far  this  represents  the  fact  is  not  clear;  but 
inscriptions  prove  that  Gaetulians  served  in  the  auxiliary  troops 
of  the  empire,  and  it  may  be  assumed  that  the  country  passed 
within  the  sphere  of  Roman  influence,  though  hardly  within  the 
pale  of  Roman  civilization. 
For  tnbliography  see  Africa,  Roman. 

OAGE»  LTHAN  JUDSON  (1S36-  ),  American  financier, 
was  bom  at  De  Ruyter,  Madison  coimty.  New  York,  on  the  28th 
of  June  1836.  He  was  educated  at  an  academy  at  Rome,  New 
York,  where  at  the  age  of  seventeen  he  became  a  bank  clerk. 
In  1855  he  removed  to  Chicago,  served  for  three  years  as  book- 
keeper in  a  planing-mill,  and  in  1858  entered  the  banking  house 
of  tikt  Merchant's  Loan  and  Trust  Company,  at  which  he  was 
cashier  in  i86x-x868.  Afterwards  he  beoune  successively 
assistant  cashier  (1868),  vice-president  (1882),  and  president 
(1891)  of  the  First  National  BaiUc  of  Chicago,  one  of  the  strongest 
financial  institutions  in  the  middle  west.  He  was  chosen  in  1892 
president  of  the  board  of  directors  of  the  World's  Columbian 
Exposition,  the  successful  financing  of  which  was  due  more  to  him 
than  to  any  other  man.  In  politics  he  was  originally  a  Re- 
publican, and  was  a  delegate  to  the  national  convention  of  the 
party  in  1S80,  and  chairman  of  its  finance  committee.  In  1S84, 
however,  he  supported  Grover  Cleveland  for  the  presidency, 
and  came  to  be  looked  upon  as  a  Dentocrat.  In  1892  President 
Cleveland,  after  his  second  election,  offered  Gage  the  post  of 
secretary  of  the  treasury,  but  the  offer  was  declined.  In  the 
"  free-silver  "  campaign  of  1896  Gage  laboured  effectively  for 
the  election  of  WiUiam  McKinley,  and  from  March  1897  until 
January  1902  he  was  secretary  of  the  treasury  in  the  cabinets 
successively  of  Presidents  McKinley  and  Roosevelt.  From 
April  1902  until  1906  he  was  president  of  the  United  States 
Trust  Company  in  New  York  City.  His  administration  of  the 
treasury  department,  through  a  more  than  ordinarily  trying 
period,  was  marked  by  a  conservative  policy,  looking  toward 
the  strengthening  of  the  gold  standard,  the  securing  of  greater 
flexibility  in  the  currency,  and  a  mote  perfect  adjustment  of  the 
relations  between  the  government  and  the  National  banks. 

OAQE,  THOMAS  (1721-1787),  British  general  and  governor 
of  Massachusetts,  second  son  of  the  first  Viscount  Gage,  was  born 
in  1721.  He  entered  the  army  in  1741  and  saw  service  in  Flanders 
and  in  the  campaign  of  CuUoden,  becoming  lieutenant-colonel 
in  the  44th  foot  in  March  1751.  In  1754  he  served  in  America, 
and  he  took  part  in  the  following  year  in  General  Braddock's 
disastrous  expedition.  In  2758  he  became  colonel  of  a  new 
regiment,  and  served  in  Amherst's  operations  against  Montreal. 
He  was  made  governor  of  Montreal,  and  promoted  major-general 
in  1761,  and  io  1763  succeeded  Amherst  in  the  command  of  the 
Britl^  forces  in  America;  in  1770  he  was  made  a  lieutenant- 
general.  In  1774  he  was  appointed  governor  of  Massachusetts, 
and  in  that  capacity  was  entrusted  with  canying  into  effect  the 
Boston  Fort  Act.  The  difficulties  which  surroimded  him  in  the 
execution  of  his  office  at  ihts  time  of  the  gravest  unrest  culmin- 
ated in  1775,  and  the  action  of  the  19th  of  April  at  Lexington 
initiated  the  American  War  of  Inde[>endence.  After  the  battle 
of  Bunker  Hill,  Gage  was  superseded  by  General  (Sir  William) 
Howe,  and  returned  to  England.  He  became  general  in  1782, 
and  died  on  the  2nd  of  April  1787. 

OAGB^  a  pledge,  something  deposited  as  security  for  the 
performance  of  an  agreement,  and  liable  to  be  forfeited  on  failure 
to  carry  it  out.  The  word  also  appears  in  **  engage,"  and  is 
taken  from  the  O.  Fr.,  as  are  "  wage,"  payment  for  services, 
and  "  wager,*'  bet,  stake,  from  the  collaterit  O.  Fr.  waige.  These 
two  words  are  from  the  Low  Lat.  wadiare,  vadtare,  to  pledge, 
vadium,  classical  Lat.  vas,  vadis,  but  may  be  from  the  old  Teutonic 
cognate  base  seen  in  Gothic  ivadi,  a  pledge  (cf.  Ger.  wtten,  to 
wager);  this  Teutonic  base  is  seen  in  Eng.  "wed,"  to  marry, 
i.e.  to  engage  by  a  pledge  (cf.  Goth,  gawadjon,  to  betrothe). 
A  particular  form  of  giving  a  "  gage  "  or  pledge  was  that  of 
throwing  down  a  j^ove  or  gauntlet  as  a  challenge  to  a  judicial 
combat,  the  ^ove  bemg  the  "  pledge  "  that  the  parties  would 
appear  on  the  field;  hence  the  common  phrase  "  to  throw  down 
the  gage  of  defiance  "  for  any  challenge  (see  Glove  and  Wager). 


GAOBHN,  HAHB  GHRI8T0PH  ERNST,  Baron  von  (1766- 
1852),  German  statesman  and  political  writer,  was  born  at 
Eleinniedeaheim,  near  Worms,  on  the  35th  of  January  1766. 
After  studying  law  at  the  universities  of  Leifnig  and  G^Sttingen, 
he  entered  the  service  of  the  prin<»  of  Nassau-Wdlburg,  whom 
in  1 791  he  represented  at  the  imperial  diet.  He  was  afterwards 
appointed  the  prince's  envoy  at  Paris,  where  he  remained  till 
the  decree  of  Napoleon,  forbidding  all  persons  bom  on  the  left 
side  of  the  Rhine  to  serve  any  other  state  than  France,  compelled 
him  to  resign  his  office  (i8zi).  He  then  retired  to  Vienna,  and 
in  1812  he  took  part  in  the  attempt  to  excite  a  second  insurrection 
against  Napoleon  in  TiroL  On  the  failure  of  this  attempt  he  left 
Austria  and  joined  the  headquarters  of  the  Prussian  army  (1813), 
and  became  a  member  of  the  board  of  administration  for  north 
Germany.  In  1 8 14  he  was  ^pointed  administrator  of  the  Orange 
principalities;  and,  when  the  prince  of  Orange  became  king  of 
the  Netherlands,  Baron  Gagem  became  his  prime  minister. 
In  X815  he  represented  him  at  the  congress  of  Vienna,  and  suc- 
ceeded in  obtaining  for  the  Netherlands  a  considerable  augmenta- 
tion of  territory.  From  1816  to  1818  he  was  Luxemburg  envoy 
at  the  German  diet,  but  was  recalled,  at  the  instance  of  Metter^ 
nich,  owing  to  his  too  independent  advocacy  of  state  constitutions. 
In  1820  he  retired  with  a  pension  to  his  estate  at  Homau,  near 
HOchst,  in  Hesse-Daimstadt;  but  as  a  member  of  the  first 
chamber  of  the  states  of  the  grand-duchy  he  continued  to  take 
an  active  share  in  the  promotion  of  measures  for  the  welfare  of 
his  country.  He  retired  from  public  life  in  1848,  and  died  at 
Homau  on  the  22nd  of  October  1852,  Baron  von  Gagem  wrote 
a  history  of  the  German  nation  (Vienna,  1813;  2nd  ed.,  2  vols., 
Frankfort,  1825-1826),  and  several  other  books  on  subjects 
connected  with  history  and  social  and  political  science.  Of 
most  permanent  value,  however,  is  his  autobiography,  Mein 
Anteil  an  der  PoliHk,  5  vols.  (Stuttgart  and  Leipzig,  1823-1845). 

Of  Hans  Christoph  von  Gagem's  sons  three  attaiired  con- 
siderable eminoice: — 

FsiEDKiCH  BAiDtnN,  FrciherT  von  G{^^  (1794-1848),  the 
eldest,  was  bom  at  Wdlburg  on  the  24th  of  October  1794.  He 
entered  the  university  of  (j^ttingen,  but  soon  left,  and,  taking 
service  in  the  Austrian  army,  took  part  in  the  Russian  campaign 
of  181 2,  and  fought  in  the  following  year  at  Dresden,  Kulm  and 
Leipzig.  He  then  entered  the  Dutch  service,  took  part  in  the 
campaigns  of  1815,  and,  after  studying  another  year  at  Heidel- 
berg, was  member  for  Luxemburg  of  the  military  commission  of 
the  German  federal  diet  (1824, 1825).  In  1830  and  1831  he  took 
part  in  the  Dutch  campaign  in  Belgium,  and  in  1844,  after  being 
promoted  to  the  rank  of  genend,  was  sent  on  an  important 
mission  to  the  Dutch  East  Indies  to  inquire  Into  the  state  of 
their  military  defences.  In  1847  he  was  aj^winted  governor  at 
the  Hague,  and  (x>mmandant  in  South  Holland.  In  the  spring 
of  1848  he  was  in  Germany,  and  on  the  outbreak  of  the  revolu- 
tionary troubles  he  accepted  the  invitation  of  the  govemment 
of  Baden  to  take  the  command  against  the  insurgent  "  free 
companies  "  (Preischaaren).  At  Kandem,  on  the  20th  of  April, 
he  made  a  vain  effort  to  persuade  the  leaders  to  submit,  and  was 
about  to  order  his  troops  to  attack  when  he  was  mortally  wounded 
by  the  bullets  of  the  insurgents.  His  Life,  in  3  vols.  (Heidelberg 
and  Leipzig,  1856-1857),  was  written  by  his  brother  Heinrich 
von  Gagem. 

Heinsich  Wxubbui  August,  Freihen  von  Gagem  (1799- 
1880),  the  third  son,  was  bom  at  Bayreuth  on  the  2odi  of  August 
1799,  educated  at  the  military  academy  at  Munich,  and,  as  an 
officer  in  the  service  of  the  duke  of  Nassau,  fought  at  Waterloo. 
Leaving  the  service  after  the  war,  he  studied  jurispmdence  at 
Heidelberg,  Gottingen  and  Jena,  and  in  1819  went  for  a  while 
to  Geneva  to  complete  his  studies.  In  182X  he  began  his  official 
career  as  a  lawyer  in  the  grand-duchy  of  Hesse,  and  in  1832 
was  elected  to  the  second  chamber.  Already  at  the  universities 
he  had  proclaimed  his  Liberal  sympathies  as  a  member  of  the 
Bursckenschaft,  and  he  now  threw  himself  into  open  opposition 
to  the  unronstitutional  spirit  of  the  Hes»an  government,  an 
attitude  whidi  led  to  his  dismissal  from  the  state  service  in  1833. 
Henceforth  he  lived  in  comparative  retirem^t«,  cultivating  a 
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farm  rented  by  his  father  at  Monsheim,  and  occasionally  pub- 
lishing criticisms  of  public  affairs,  until  tht  February  revolution 
of  1848  and  its  edioea  in  Germany  recalled  him  to  active  political 
life.  For  a  short  while  he  was  at  the  head  of  the  new  Hessian 
administration;  but  his  ambition  was  to  share  in  the  creation 
of  a  united  Germany.  At  the  Heidelberg  meeting  and  the 
{H-eliminary  (invention  (Vorparlament)  of  Frankfort  he  deeply 
impressed  the  assemblies  with  the  breadth  and  moderation  of 
his  views;  with  the  result  that  when  the  German  national 
parliament  met  (May  18),  he  was  elected  its  first  president. 
His  influence  was  at  first  paramount,  both  with  the  Unionist 
party  and  with  the  more  moderate  elements  of  the  Left,  and  it  was 
he  who  was  munly  instrumental  in  imposing  the  principle  of  a 
united  eiE^uie  with  a  oconmon  parUament,  and  in  carryii^  the 
election  of  the  ArcMuke  John  as  regent.  With  the  growing 
split  between  the  Great  Gamans  (Grossdeutschm)^  who  wished 
the  new  empu-e  to  include  the  Austrian  provinces,  and  the  Little 
Germans  {KlHndeuischen),  who  realized  that  German  unity  could 
only  be  attained  by  excluding  them,  his  position  was  sh^en. 
On  the  J  5th  of  December,  when  Schmerling  and  the  Austrian 
members  had  left  the  cabinet,  Gagern  became  head  of  the 
imperial  ministry,  and  on  the  x8th  he  introduced  a  programme 
(known  as  the  Gagerruche  Programm)  according  to  wUch  Austria 
was  to  be  excluded  from  the  new  federal  state,  but  bound  to  it 
by  a  treaty  of  union.  After  a  severe  struggle  this  proposal  was 
accepted;  but  the  academic  discussion  on  the  oHistitution 
continued  for  weazy  months,  and  on  the  aoth  of  May,  resizing 
the  bopdtesnuss  of  coming  to  terms  with  the  ultra-dranocrats, 
Gagem  and  his  friends  resigned.  Later  on  he  attempted  to 
influence  the  Prussian  Northern  Union  in  the  direction  of  the 
national  policy,  and  he  took  part  in  the  sessions  of  the  Erfurt 
parliament;  but,  soon  realizing  the  hopelessness  of  any  good 
results  from  the  vacillating  pdicy  of  Prussia,  he  retired  from 
the  rontest,  and,  as  a  major  in  the  service  of  the  Schleswig- 
Holstein  government,  took  part  in  the  Danish  War  of  1850. 
After  the  war  he  retired  into  private  life  at  Heidelberg.  In  1863, 
misled  by  the  constitutional  tendency  of  Austrian  politics,  he 
publicly  declared  in  favour  of  the  Great  German  party.  In  1864 
he  went  as  Heaaian  envoy  to  Vioma,  retiring  in  1S72  when 
the  post  was  abolished.  He  died  at  Darmstadt  on  tihe  sand 
of  May  18S0. 

Maxtuiuan,  Freiherr  von  Gagem  (1810-1889),  the  youngest 
son,  was  bom  at  Weilburg  on  the  36th  of  March  1810.  Up  to 
1848  he  was  a  government  official  in  Nassau;  in  that  year  he 
became  a  member  of  the  German  national  parliament  and  under- 
secretary of  state  for  foreign  affairs.  Throughout  the  revolu- 
tionary years  he  supported  his  brother's  policy,  became  a  member 
of  the  Erfurt  parliament,  and,  after  the  collapse  of  the  natiomd 
movement,  returned  to  the  service  of  the  duchy  of  Nassau.  In 
185s  he  turned  Roman  Catholic  and  entered  the  Austrian  service 
as  court  and  ministerial  cotmciUor  in  the  department  of  foreign 
affain.  In  1871  he  retired,  and  in  x88i  was  nominated  a  life 
member  of  tlw  Upper  Chamber  {Herrenhaus).  He  died  at 
Vienna  on  the  17th  of  October  1889. 

See  AUgfimeint  detOsche  Biograpkie,  Band  viii.  p.  301,  &c.  (1878) 
and  Band  xlix.  p.  654  (1904). 

GAHANBAR,  festivals  of  the  ancient  Avesta  calendar  cele- 
brated by  the  Farsees  at  six  seasfHis  of  the  year  which  correspond 
with  the  six  periods  of  creation:  (i)  Maidhyosaremaya  (mid 
spring),  (a)  Maidkyoskema  (midsununer),  (3)  Paitishahya  (season 
of  com),  (4)  ^yo/Af^o  (season  <^  flocks),  (5)  Jf  owUyarya  (winter 
notice),  (6)  Hamaspaihmaedka  (festival  ci  sacrifices). 

GAIONlteBS,  FEANCOIS  BOGBR  DB  (1643-1715),  French 
genealogist,  antiqouy  and  collector,  was  the  son  of  Aim£  de 
Ga^nidres,  secretary  to  the  governor  <A  Bu^undy,  and  was 
bOTn  on  the  30th  of  December  1642.  He  became  toiyer  (esquire) 
to  Louis  Joseph,  duke  of  Guise,  and  afterwards  to  Louis  Joseph's 
aunt,  Marie  of  Guise, by  whom  in  i679he  was  appointed  governor 
of  her  principality  of  Joinville.  At  an  early  age  he  began  to 
make  a  collection  of  ori^al  materials  for  history  generally,  and, 
in  particular,  for  that  of  the  French  church  and  court.  He 
tnwight  together  a  large  collection  ol  <»iginal  lettm  and  other 
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documents,  together  with  portraits  and  prints,  and  had  co^a 
made  of  a  great  number  ctf  the  most  curious  antiquarian  objects, 
such  as  seals,  tombstones,  stained  glass,  miniatures  and  tapestry.< 
In  1711  he  presented  the  whole  of  his  collections  to  the  king. 
The  bulk  of  them  is  preserved  in  the  Bibliotheque  Nationale 
at  Paris,  and  a  certain  number  in  the  Bodleian  library  at  Oxford. 

See  G.  Duplessis,  Roger  de  Caigniires  (Paris,  1870):  L.  Ddisle, 
Cabin€i  d€S  manuscrits,  t.  i.  pp.  335-356 ;  H.  Bouchot,  Les  Portraits 
aux  crayon  des  XVI'  et  XVII'  sticUs  (Paris,  1884);  Ch.  de 
Grandmaison,  Gaigniires,  ses  correzpondants  et  ses  collections  de 
Portraits  (Niort,  1892). 

GAIL,  JHAK  BAPTISTE  (1755-1829),  French  hellenist,  was 
bom  in  Paris  on  the  4th  of  July  1 755.  In  1791  he  was  appointed 
deputy,  and  in  1792  titidar  professor  at  the  CoUdge  de  France. 
During  the  Revolution  he  quietly  performed  his  professional 
duties,  taking  no  part  in  politics,  although  he  possessed  the 
faculty  of  mgratiating  hlntself  with  those  in  authority.  In  1815 
he  was  i^pointed  by  the  king  keeper  of  Greek  MSS.  in  the  royal 
library  over  the  heads  of  the  candidates  proposed  by  the  other 
conservators,  an  appointment  which  made  him  many  enemies. 
Gail  imagined  that  there  was  an  organized  conspiracy  to  belittle 
his  learning  and  professional  success,  and  there  was  a  standing 
quarrel  between  him  and  his  literary  opponents,  the  most  dis- 
tinguished of  whom  was  P.  L.  Courier.  He  died  on  the  5tfa  of 
February  1829.  Without  being  a  great  Greek  scholar,  Gail  was 
a  man  of  unwearied  industry,  whose  whole  life  was  devoted  to 
his  favourite  studies,  and  he  deserves  every  credit  for  having 
rescued  Greek  from  the  n^ect  into  which  it  had  fallen  during  the 
troublous  times  in  which  he  lived.  The  list  of  Gail's  published 
works  filled  500  qtuirto  pages  the  introduction  to|  his  edition  of 
Xenc^faon.  The  best  ot  these  is  his  edition  of  Theocritus  (1828). 
He  also  wrote  a  number  of  elementary  educational  works,  based 
on  the  principles  of  the  school  of  Port  Royal.  IGs  communica- 
tions to  the  Acad^mie  des  Inscriptions  being  coldly  received  and 
seldom  accorded  the  honour  of  print,  he  inserted  them  in  a  vast 
compilation  in  24  volumes,  which  he  called  Le  Philologue,  con- 
taining a  mass  of  ill-digested  notes  on  Greek  grammar,  geography, 
archaeology,  ajid  various  authors. 

See  "  Notice  historique  sur  la  vie  et  les  ouvraf^es  de  J.  B.  G.,"  in 
Mim.  de  I'Acad.  des  Inscriptions,  ix. ;  the  articles  in  Biographit 
unixersdle  (by  A.  Pilton)  and  Ersch  and  Gniber's  AUgtmeine  Encyclo- 
pddie  (by  C.  F.  Bfthr);  a  list  of  his  works  will  be  found  in  J.  M. 
Qu6rard,  La  Prance  luUraire  (1829),  including  the  contents  of  the 
volumes  of  Le  Philologue. 

GAILLAC,  a  town  of  south-western  France,  capital  of  an 
arrondissement  in  the  department  of  Tarn,  on  the  right  bank  of 
the  Tarn,  15  m.  W.  of  Albi  on  the  railway  from  that  city  to 
Toulouse.  Pop.  (1906)  town,  5388;  commune,  7535,  The 
churches  of  St  Michel  and  St  Herre,  both  dating  from  the  13th 
and  14th  centuries,  have  little  architectural  importance.  There 
are  some  interesting  houses,  one  of  which,  the  Maison  Yversen, 
of  the  Renaissance,  is  remarkable  for  the  rich  carving  of  its  doors. 
The  pul^c  institutions  include  the  sub-prefecture,  a  tribunal 
of  first  instance,  and  a  omuiunal  college.  Its  industries  include 
the  manufacture  of  lime  and  wooden  shoes,  while  dyeing,  wood- 
sawing  and  flour-miUing  are  also  carried  on;  it  has  a  consider- 
able trade  in  grain,  flour,  vegetables,  dried  plums,  anise,  coriander, 
&c.,  and  in  wine,  the  white  and  red  wines  of  the  arrondissement 
having  a  high  reputation.  Gaillac  grew  up  round  the  Benedictine 
abbey  of  St  Michel,  founded  in  the  loth  century. 

GAILLARD,  GABRIEL  HENRI  (1726-1806),  French  historian, 
was  born  at  Ostel,  Picardy,  in  1726.  He  was  educated  for  the 
bar,  but  after  finishing  his  studies  adopted  a  literary  career, 
ultunately  devoting  h^  chief  attention  to  history.  He  was 
already  a  member  of  the  Academy  of  Inscriptions  and  Belles- 
lettres  (1760),  when,  after  the  publication  of  the  three  first 
volumes  his  Histoire  de  la  HvaKti  de  la  France  et  ^Angleterre, 
he  was  elected  to  the  French  Academy  (1771);  and  when 
Napoleon  created  the  Institute  he  was  admitted  into  its  third 
class  {Acadhnie  fran^aise)  in  1803.  For  forty  years  he  was  the 
intimate  friend  of  Malesherbes,  whose  life  (1805)  he  wrote.  He 
died  at  St  Firmin,  neat  Chantilly,  on  the  13th  of  February  1806. 
Gaillard  is  painstaking  and  impartial  in  Ids  statement  of  facts, 
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and  his  style  is  correct  and  elegant,  but  the  unity  of  his  narrative 
is  somewhat  destroyed  by  digressions,  and  by  his  method  of 
treating  war,  politics,  civil  administration,  and  ecclesiastical 
afiairs  under  separate  heads.  His  most  important  work  is  his 
Histoire  de  la  rivaliti  de  la  France  et  de  I'Angldare  (in  ir  vols., 
1771-1777);  and  among  his  other  works  may  be  mentioned 
Essai  de  rhttorique  Jran^aise,  d  t'usage  des  jeunes  demoiselles 
(1745),  often  reprinted,  and  in  1822  with  a  life  of  the  author; 
Sisteire  de  Marie  de  Bourgogne  (1757);  Histoire  de  Frontois  I" 
,  (7  vols.,  1776-1779) ;  Histoire  des  grandes  querelles  etUre  CharlesV. 
.  et  Franfois  I"  (2  vols.,  1777);  Histoire  de  Charlentagne  (2  vols., 
■■  1782);  Histoire  de  la  rivaliU  de  la  France  et  de  VEspagne  (8  vols., 
1801);  Dictionnaire  historic  (6  vols.,  1789-1804],  malung  part 
of  the  Encydopedie  miHudigue;  and  M&anges  littiraires,  con- 
taining Uoges  on  Chailes  V.,  Henry  IV.,  Descartes,  ComeiUe, 
La  Fontaine,  Malesherbes  and  others. 

OAINESVILLE,  a  city  and  the  county-seat  of  Alachua  county, 
Florida,  U.S.A.,  about  70  m.  S.W.  of  Jacksonville.  Pop.  (1890) 
2790;  (1900)  3633,  of  whom  1803  were  negroes;  (1905)  5413; 
(1910)  6183.  Gainesville  is  served  by  the  Atlantic  Co^lst  Line, 
the  Seaboard  Air  Line,  and  the  Tampa  &  Jacksonville  railways, 
and  is  an  important  railway  junction.  It  is  the  seat  of  the 
University  of  the  State  of  Florida,  established  at  I^e  City  in 
1905  and  removed  to  Gainesville  in  1906.  The  university  in- 
cludes a  school  of  language  and  literature,  a  general  scientific 
school,  a  school  of  agriculture,  a  technc^gical  scho<d,  a  school  of 
pedagogy,  a  normal  school,  and  an  agricultural  experiment 
station.  In  1908  the  university  had  15  instructors  and  103 
students.  The  Florida  Winter  Bible  Conference  and  Chautauqua 
is  held  here.  Gainesville  is  well  known  as  a  winter  resort,  and  its 
climate  is  especially  beneficial  to  persons  afiected  by  ptilmonary 
troubles.  In  the  neighbourhood  are  the  Alachua  Sink,  Payne's 
Prairie,  Newman's  Lake,  the  Devil's  Mill  Hopper  and  other 
objects  of  interest.  The  surrounding  country  produces  Sea 
Island  cotton,  melons,  citrus  and  other  fruits,  vegetables  and 
naval  stores.  About  1 5  m.  W.  of  the  city  there  is  a  rich  phosphate 
mining  district.  The  dty  has  bottling  works,  and  manufactures 
fertilizers,  lumber,  coffins,  ice,  &c.  The  municipality  owns  and 
operates  the  water-works;  the  water-supply  comes  from  a  spring 
a  m.  from  the  city,  and  the  water  dosdy  resembles  that  of  the 
Poland  Sprii^  in  Maine.  Gainesville  is  in  the  midst  of  the 
famous  Seminole  country.  The  first  settlement  was  made  here 
about  1850;  and  Gainesville,  named  in  honour  of  General  E.  P. 
Gaines,  was  incorporated  as  a  town  in  i86g,  and  was  chartered 
as  a  city  in  1907. 

GAINESVILLE,  a  dty  and  the  county-seat  of  Cooke  county, 
Texas,  U.S.A.,  about  6  m.  S.  of  the  Red  river,  and  about  60  m. 
N.  of  Fort  Worth.  Pop.  (1890)  6594;  (1900)  7S74,  of  whom 
1 201  were  negroes  and  269  foreign-bom.  The  dty  is  served  by 
the  Gulf,  Colorado  &  Santa  F£,  and  the  Missouri,  Kansas  & 
Texas  r^ways,  and  by  an  interurban  dectric  railway.  Gaines- 
ville is  a  trading  centre  and  market  for  the  surrounding  country, 
in  which  cotton,  grains,  garden  truck,  fruit  and  alfalfa  are  grown 
and  live-stock  is  raised;  and  a  wholesale  distributing  point  for 
the  neighbouring  region  in  Texas  and  Oklahoma.  The  city 
has  cotton-compresses  and  cotton-gins,  and  among  its  manu- 
factures are  cotton-seed  oil,  flour,  cement  blocks,  pressed  bricks, 
canned  goods,  foundry  products,  waggon-beds  and  creamery 
products.  Gainesville  was  settled  about  1851,  was  incorporated 
in  1873,  and  was  chartered  as  a  city  in  1879;  it  was  named  in 
honour  of  General  Edmund  Pen^eton  Gaines  (X777-1849), 
who  served  with  distinction  in  the  War  of  18x3,  becoming  a 
brigadier-gen»al  in  March  1814  and  recdving  the  brevet  of 
major-general  and  the  thanks  of  Congress  for  his  defence  of 
Fort  Erie  in  August  1814.  Gaines  took  a  prominent  part  in  the 
operations  against  the  Seminoles  in  Florida  in  1817  (when  he 
was  in  command  of  the  Southern  Military  District)  and  in  1836 
and  during  the  Mexican  War  commanded  the  department  of  the 
South-West,  with  headquarters  at  New  Orleans. 

GAINSBOROUGH,  THOMAS  (1727-1738),  English  painter, 
one  of  the  greatest  masters  of  the  English  school  in  portraiture, 
and  only  less  so  in  landscape,  was  bom  at  Sudbury,  Suffolk,  in 


the  spring  of  X737.  His  father,  who  carried  on  the  business  of  a 
woollen  crape-maker  in  that  town,  was  of  a  respectable  character 
and  family,  and  was  noted  iot  his  ^ill  in  fencing;  his  mother 
excelled  in  flower-painting,  and  encouraged  her  son  in  the  use 
of  the  pendl.  There  were  nine  children  of  the  marriage,  two  of 
the  painter's  brothers  being  of  a  very  ingenious  turn. 

At  ten  years  old,  Gainsborough  "  had  sketched  every  fine  tree 
and  picturesque  cottage  near  Sudbury,"  and  at  fourteen,  having 
filled  his  task-books  with  caricatures  of  his  schoolmaster,  and 
sketched  the  portrait  of  a  man  whom  he  had  detected  on  the 
watch  for  robbing  his  father's  orchard,  he  was  allowed  to  follow 
the  bent  of  his  genius  in  London,  with  some  instruction  m 
etching  from  Gravdot,  and  under  such  advantages  as  Hayman, 
the  historical  painter,  and  the  academy  in  St  Martin's  Lane  could 
afford.  Three  years  of  study  in  the  metropolis,  where  he  did  some 
modelling  and  a  few  landscapes,  were  succeeded  by  two  years  in 
the  country.  Here  he  fell  in  love  with  Margaret  Burr,  a  young 
lady  of  many  charms,  including  an  annuity  of  £200,  married  her 
after  painting  her  portrait,  and  a  short  courtship,  and,  at  the  age 
of  twenty,  became  a  householder  in  Ipswich,  his  rent  being 
£6  a  year.  The  annuity  was  reported  to  come  from  Margaret's 
real  (not  her  putative)  father,  who  was  one  of  the  exiled  Stuart 
princes  or  else  the  duke  of  Bedford.  She  was  sister  of  a  young 
man  employed  by  Gainsborough's  father  as  a  traveller.  At 
Ipswich,  Gunsboroughtdlsus,hewas"  chiefly  in  the  face- way  "; 
his  sitters  were  not  so  numerous  as  to  prevent  him  horn  often 
rambling  with  his  friend  Joshua  Kirby  president  oS  the  Sodety 
of  Artists)  on  the  banks  of  the  Orwell,  from  painting  many 
landscapes  with  an  attention  to  details  which  his  later  works 
never  exhibited,  or  from  joining  a  musical  dub  and  entertaining 
himself  and  his  fellow-townsmen  by  giving  concerts.  As  he 
advanced  in  years  he  became  ambitious  of  advancing  in  reputa- 
tion. Bath  was  then  the  general  resort  of  wealth  and  fashion, 
and  to  that  city,  towards  the  dose  of  the  year  1759,  he  removed 
with  his  wife  and  two  daughters,  the  only  issue  of  their  marriage. 
His  studio  in  the  drcus  was  soon  thronged  with  visitors;  he 
gradually  raised  his  price  for  a  half-length  portrait  from  5  to  40 
guineas,  and  for  a  whole-length  from  8  to  100  guineas;  and  he 
rapidly  developed  beyond  the  comparatively  plain  and  hum- 
drum quality  of  his  Ipswich  paintings.  Among  his  sitters  at 
this  period  were  the  authors  Sterne  and  Ricfawlson,  and  the 
actors  Quin,  Henderson  and  Garri(^.  Meanwhile  he  contributed 
both  portraits  and  landscapes  to  the  annual  exhibitions  in 
London.  He  indulged  his  taste  for  music  by  learning  to  play  the 
viol-di-gamba,  the  harp,  the  hautboy,  the  violoncello.  His  house 
harboured  Italian,  German,  French  and  English  musidans. 
He  haunted  the  green-room  of  Palmer's  theatre,  and  painted 
gratuitously  the  portraits  of  many  of  the  actors;  he  constantly 
gave  away  his  sketches  and  landscapes.  In  the  summer  of  1774, 
having  already  attained  a  poation  of  great  prosperity,  he  took 
his  departure  for  London,  and  fixed  his  readenoe  at  Schomberg 
House,  Pall  Mall,  a  noble  mansion  still  standing,  for  a  part  of 
which  the  artist  paid  £300  a  year. 

Gainsborough  had  not  been  many  months  in  London  ere  he 
recdved  a  summons  to  the  palace,  and  to  the  end  of  his  career  he 
divided  with  West  the  favour  of  the  court,  and  with  Reynolds 
the  favour  of  the  town.  Sheridan,  Burke,  Johnson,  Franklin, 
Canning,  Lady  Mary  Wortley  Montagu,  Mrs  Siddons,  Clive, 
Blackstone,  Hurd,  were  among  the  number  of  those  who  sat  to 
him.  But  in  London  as  in  Bath  his  landscapes  were  exhibited, 
were  commended,  and  were  year  after  year  returned  to  him, 
"  till  they  stood,"  says  Sir  William  Beechey,  "  ranged  in  long 
lines  from  his  hdl  to  his  painting-room."  Gainsboroi^  was  a 
member  of  the  Royal  Academy,  one  of  the  original  36  elected  fn 
1768;  but  in  r784,  being  dissatisfied  with  the  position  asngned 
on  the  exhibition  walls  to  his  p(Htrait  of  the  three  princesses, 
he  withdrew  that  and  his  other  pictures,  and  he  never  afterwards 
exhibited  there.  Even  before  this  he  had  taken  no  part  in  the 
business  of  the  Institution.  After  seceding  he  got  up  an  exhibi- 
tion in  his  own  house,  not  successfully.  In  February  1788,  while 
witnessing  the  trial  of  Warren  Hastings,  he  felt  an  extraordinary 
chill  at  the  back  of  his  nec^;  this  was  the  beginning  of  a  cancer 
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(or,  as  some  say,  a  malignant  wen)  which  proved  tittal  on  the 
and  of  August  of  the  same  year.    He  lies  buried  at  Kew. 

Gainsborough  was  tall,  fair  and  handsome,  generous,  impulsive 
to  the  point  of  capriciousness,  easily  irritated,  not  of  bookish 
likings,  a  lively  talker,  good  at  repartee.  He  was  a  most  thorough 
embodiment  of  the  artistic  temperament;  delighting  in  nature 
and  *'  the  look  of  things,"  insatiable  in  wooing,  fond  of  music 
and  the  theatre  hardly  less  than  of  painting — a  warm,  rich  person- 
ality, to  whom  severe  principle  was  perhaps  as  foreign  as  de- 
liberate wrong-doing.  The  property  which  he  left  at  his  death  was 
not  large.  One  of  his  daughters,  Mary,  had  married  the  musician 
Fischer  contrary  to  his  w^es,  and  was  subject  to  fits  of  mmtal 
aberration.  Hie  other  daughter,  Margaret,  died  unmarried. 
Mrs  Gainsborough,  an  extremely  sweet-tempered  woman,  sur- 
vived her  husband  ten  years.  There  is  a  pretty  anecdote  that 
Gainsborough,  if  he  ever  had  a  tiff  with  her,  would  write  a  pacify- 
ing note,  confiding  it  to  his  dog  Fox,  who  delivered  it  to  the  lady's 
pet  spaniel  Tristram.  The  note  was  worded  as  in  the  person  of 
Fox  to  Tristram,  and  Mrs  Gainsborough  replied  in  the  best  of 
humours,  as  from  Tristram  to  Fox. 

Gainsborough  and  Reynolds  rank  side  by  ude  as  the  greatest 
portrait-painters  of  the  £i4[Ush  sdiool.  They  were  at  variance; 
but  GainsboroUi^  on  his  dath-bed  sought  and  obtained  a  te> 
conciliation.  It  is  difficult  to  say  iriiich  stands  the  higher  of 
the  two,  although  Reynolds  may  claim  to  have  worked  with  a 
nearer  approach  to  even  and  demonstrable  excellence.  In  grace, 
spirit,  and  lightness  of  insight  and  of  touch,  Gainsborough  is 
peculiarly  eminent.  His  handling  was  slight  for  the  most  part, 
and  somewhat  arbitrary,  but  in  a  high  degree  masterly;  and 
bis  landscapes  and  rustic  compositions  are  not  less  gifted  than 
his  portraits.  Among  his  finest  works  are  portraits  of  "  Lady 
Ligonier,"  "  Georgiana,  duchess  a£  Devonsluxe,"  "  Master 
Buttall  (the  Blue  Boy),"  now  in  Gromnor  House, "  Mis  Sheridan 
and  Mrs  TickeU,"  "  Oifin,  the  parish  dezk  » (National  Gallery). 
"  the  Hon.  Mrs  Graham  "  (Scottish  National  Gallery),  his  own 
portrait  (Royal  Academy),  "  Mrs  Siddons  "  (National  Gallery); 
also"  the  Cottage  Door,""  the  Market  Cart,"  "  the  Return  from 
Harvest,"  "  the  Woodman  and  his  Dog  in  a  Storm  "  (destroyed 
by  fire),  and  "  Waggon  and  Horses  passing  a  Brook  "  (National 
Gallery — this  was  a  favourite  with  its  painter).  He  made  a  vast 
number  of  drawings  and  sketches. 

A  few  observations  may  be  added:  (i)  as  to  individual 
works  by  Gainsborough,  and  (3)  as  to  his  general  characteristics 
as  a  painter. 

Two<rf  his  first  portraits,  executed  when  he  was  settled  at 
Ipswich,  were  separate  likoiesses  of  Mr  and  Mrs  Ifingeston. 
His  first  peat  hit  was  made  at  Bath  with  a  portrait  Lord 
Nugent.  With  a  likeness  of  Mr  Foyntz,  1 763,  we  find  a  decided 
advance  in  artistic  type,  and  his  style  became  fixed  towuds 
1768.  The  date  of  the  "  Blue  Boy  "  is  somewhat  uncertain: 
most  accounts  name  1779,  but  perha[>s  1770  is  nearer  the  mark. 
This  point  is  not  without  interest  for  (Ulettanti;  because  it  is 
said  that  Gainsborough  painted  the  picture  with  a  view  to  confut- 
ing a  dictum  of  Reynolds,  to  the  effect  that  blue  was  a  c<dour 
unsuitable  for  the  main  light  of  a  work.  But,  if  the  picture  was 
produced  before  177S,  the  date  of  Rejrnolds's  dictum,  this  kmg- 
cberished  and  often-rqwated  tndition  must  be  given  up.  A 
full-length  of  the  duke  of  Norfolk  was  perhaps  the  latest  work 
to  which  Gainsborough  set  his  band.  Bis  pcHtrait  of  Elizabeth, 
ducheas  of  Devonshire,  famous  for  its  long  disappearance,  has 
aroused  much  controversy;  whether  this  painting,  produced  not 
laag  after  Gainsborough  had  settled  in  London,  and  termed 
"  the  Duchess  of  Devonshire,"  does  really  represent  that  lady, 
is  by  no  means  certain.  It  was  mysteriously  stolen  in  1876  in 
London  immediately  after  it  had  been  purchased  by  Messrs 
Agnew  at  the  Wynn  Ellis  Sale  at  a  huge  price,  uid  a  long  time 
elapsed  before  it  was  retraced.  The  picture  was  taken  to  New 
York,  and  eventually  to  Chicago;  and  in  April  1901,  Uirongh 
the  agency  of  a  man  named  Fat  Sheedy,  it  was  glv«i  up  to  the 
Am^can  detectives  working  for  Messrs  Agnew;  it  was  then  sold 
to  Mr  Fierpont  Morgan. 

Gainsborough's  total  output  of  paintings  exceeded  300, 


including  320  portraits:  he  also  etched  at  least  18  plates,  and 
3  in  aquatint.  At  the  date  of  his  death  56  paintings  remained 
on  hand:  these,  along  with  148  drawings,  were  then  exhibited. 
In  his  earlier  days  he  made  a  practice  of  copying  works  by 
Vandyck  (the  object  of  his  more  special  admiration),  Titian, 
Rubens,  Teniers,  Hobbema,  Claude  and  some  others,  but  not 
in  a  ^irit  of  servile  rqiroduction. 

Gainsborough  was  pre-eminent  in  that  very  essential  ele- 
ment of  portr^ture — truthful  likeness.  In  process  oi  time  he 
advanced  in  the  rendering  of  immediate  expttaaon,  while  he 
somewhat  receded  in  general  character.  He  always  made  his 
sitters  look  pleasant,  and,  aittr  a  while,  distinguished.  Unity 
of  impression  is  one  of  the  most  marked  qualities  in  his  work; 
he  seems  to  have  seen  his  subject  as  an  integer,  and  he  wrought 
at  the  various  parts  of  it  together,  every  touch  (and  very  wilful 
some  of  his  touches  look)  tending  towards  the  foreseen  result. 
He  painted  with  arrowy  speed,  more  especially  in  his  later 
years.  For  portraits  he  used  at  times  brushes  upon  sticks  6  ft. 
long;  there  was  but  little  light  in  his  painting-room,  xmd  be 
often  worked  in  the  evenings.  He  kept  his  landscape  work 
distinct  from  his  portraiture,  not  ever  adding  to  the  latter  a  fuUy 
realized  landscape  background;  his  views  he  never  signed  or 
dated — his  likenesses  only  once  or  twice.  His  skies  are  constantly 
cloudy,  the  country  represented  is  roug^  and  broken;  the 
scenes  are  of  a  pastoral  kind,  with  an  effect  generally  of  coming 
rain,  or  else  of  calm  sun-setting.  The  prevalent  feeling  of  his 
landscapes  is  somewhat  sad,  and  to  children,  whether  in  subject- 
groups  or  in  portraits,  he  mostly  lent  an  expression  rather  plaii>- 
tive  than  mirthful.  It  should  be  acknowledged  that,  whether 
in  portraiture  or  in  landscape,  the  painter's  mannerisms  of 
^ecution  increased  in  process  oi  time— patchings  of  the  brush, 
tufty  foliage,  &c.;  some  of  his  portraits  are  hurried  and  flimsy, 
with  a  minimum  of  solid  content,  though  not  other  than  artistic 
in  feeling.  Here  are  a  few  of  his  axioms: — "  What  makes  the 
difference  between  man  and  man  is  real  poformance,  and  not 
genius  or  conception."  "  I  don't  think  it  would  be  more  ridiculous 
for  a  person  to  put  his  nose  close  to  the  canvas  and  say  the  colours 
smelt  offensive  than  to  say  how  rough  the  paint  lies,  for  one  is 
just  as  material  as  the  other  with  regard  to  hurting  the  effect  and 
drawing  of  a  picture."  "  The  eye  is  the  only  perspective-master 
needed  by  a  landscape-painter." 

AUTHORirrEs. — In  1788  Philip  Thicfcnease,  Lieutenant-Governor 
of  Landguard  Fort,  Ipswich,  who  had  been  active  in  promoting  the 
artist's  fortunes  at  acartii^,  published  A  Sketch  ef  the  Li^t  and 
Paintings  of  Thomas  Gainsborough.  He  had  quarrelled  with  the 
painter  at  Bath,  partly  because  ttie  latter  had  undertaken  to  do  a 
portrait  of  him  as  a  gift,  and  then  neglected  the  work,  and  finally, 
in  a  huff,  bundled  it  off  only  half  done.  The  crucial  question  here  is 
whether  or  not  Gainsborough  was  reasonably  pledged  to  perform 
any  such  gratuitous  work,  and  this  point  has  been  contested.  Thick- 
nesse's  b(X>k  is  in  part  adverse  to  Gainsborough,  and  more  particu- 
larly so  to  his  wife.  _  Reynolds's  "  Lecture  "  on  Gainsborough, 
replete  with  critical  insight,  should  never  be  lost  sight  of  as  a  leading 
document.  In  1856  a  heedfully  compiled  Life  ^  Thomas  Gains- 
borough was  brought  out  by  T.  W.  rulcher.  This  was  the  first 
substantial  work  about  him  subsequent  to  Allan  Cunningham's 
lively  account  (1829)  in  his  Lives  of  the  Painters.  Of  late  years  a 
great  deal  has  been  written,  mainly  but  not  by  any  means  exclusively 
from  the  critical  or  technic^  point  of  view. — ^Sir  Walter  Armstrong 
(two  works,  1806  and  1898);  Mrs  Arthur  Bell  (190a);  Sir  W.  Nl. 
Conway,  ArHsttc  Devdopment  of  Reynolds  and  Gaimhorough  (1886) ; 
Lord  Ronald  Sutherland  Gower  (1903);  G.  M.  Brock-Arnold  (1881). 
G.  Fauli  has  brought  out  an  illustrated  work  in  Germany  (1904) 
under  the  title  Gainsborough.  (W.  M.  R.) 

OAINSB0R0U6H,  a  market  town  in  the  W.  Lindsey  or 
Gainsborough  parliamentary  division  of  Lincolnshire,  England; 
on  the  right  (E.)  bank  of  the  Trent.  Pop.  of  urban  district 
(1901)  17,660.  It  is  served  by  the  Lincoln-Doncaster  joint  line 
of  the  Great  Northern  and  Great  Eastern  railways,  by  which  it 
is  16  m.  N.W.  of  Lincoln,  and  by  the  Great  Central  railway. 
The  parish  diurch  of  AH  Saints  is  classic  of  the  z8th  century, 
excepting  the  Perpendicular  tower.  The  two  other  parish 
churches  are  modem.  The  Old  Hail,  of  the  zsth  century,  ea- 
larged  in  the  x6th,  is  a  picturesque  building,  forming  three 
sides  of  a  quadrangle,  partially  timber-framed,  but  having  a 
beautiful  oriel  window  and  other  parts  of  stone.   There  is  also 
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a  Tudor  towv  of  brick;  A  literary  and  scientific  institute  occupy 
part  of  the  buildiDg.  Gainsborough  possesses  a  grammar  school 
(founded  in  1589  by  a  charter  of  Queen  Elizabeth)  and  other 
schools,  town-hall,  county  court-house,  Albert  Hall  and  Church 
of  England  Institute.  There  is  a  large  carrying  trade  by  water 
on  the  Trent  and  neighbouring  canals.  Shipbuilding  and  iron- 
founding  are  carried  on,  and  there  are  manufactures  of  linseed 
cake,  and  agricultural  and  other  machinery. 

Gainsborough  (Gegnesburk)  was  probably  inhabited  by  the 
Saxons  on  aa»imt  of  the  fishing  in  the  Trent.  The  Saxon 
CMronide  states  that  in  roi^  the  Danish  king  Sweyn  landed 
here  and  subjugated  the  inhabitants.  Gainsborough,  Uiough  not 
a  chartered  borough,  was  probably  one  by  prescription,  for 
mention  is  made  oi  burghal  tenure  in  1280.  The  privilege  of 
the  return  of  writs  was  conferred  on  the  lord  of  the  manor, 
Aymer  de  Valence,  earl  of  Pembroke,  in  1323,  and  confirmed 
to  Ralph  de  Percy  in  1383.  Mention  is  made  in  1204  of  a 
Wednesday  market,  but  there  is  no  extant  grant  before  1258, 
when  Hemy  III.  granted  a  Tuesday  market  to  William  de 
Valence,  earl  of  Pembroke,  who  also  obtained  from  Edward  I. 
in  1391  licence  for  an  annual  fair  on  AU  Saints'  Day,  and  the 
seven  preceding  and  eight  following  days.  In  1243  Henry  UI. 
granted  to  John  Talbot  licence  for  a  yearly  fair  on  the  eve,  day 
and  morrow  of  St  James  the  .^xntle.  Queen  Elizabeth  in  1593 
granted  to  Tliomas  Lord  Buz^  two  fairs,  to  be^n  on  Easter 
Monday  and  on  the  9th  of  October,  each  lasting  three  days. 
Charles  I.  in  1635-1636  extended  the  duration  of  each  to  nine 
days.  The  Tuesday  market  is  still  held,  and  the  fair  days  are 
Tuesday  and  Wednesday  in  Easter-week,  and  the  Tuesday  and 
Wednesday  after  the  20th  of  October. 

See  Adam  Stark,  History  and  AiOiguilies  ef  GoM^mrgk  (London, 

OAIRDNER,  JAHES  (1S28-  ),  English  historian,  son  of 
John  Gairdnor,  M.D.,  was  bom  in  Edinburgh  on  the  asnd  of 
March  i8a8.  Educated  in  his  native  dty,  he  entered  the  Public 
Record  Office  in  London  in  1846,  becoming  assistant  keeper  of 
the  public  records  (1859-1893).  Gairdner's  valuable  and  pains- 
taking contributions  to  English  history  relate  chiefly  to  the 
reigns  of  Richard  HI.,  Henry  Vn.  and  Heniy  VIII.  For  the 
*'  Rolls  Series  "  he  edited  Letters  and  Papers  iUustroHve  of  the 
Reigns  of  Richard  III.  and  Henry  VII.  (London,  1861-1863),  and 
Memorials  of  Henry  VII.  (London,  1858);  and  he  succeeded 
J.  S.  Brewer  in  editing  the  Letters  and  Papers,  foreign  and 
domestic,  of  the  reign  of  Henry  VIIL  (London,  1862-1905). 
He  brought  out  the  best  edition  of  the  Paston  Letters  (London, 
1872-1875,  and  again  1896),  for  which  he  wrote  a  valuable 
introduction;  and  for  the  Camden  Society  he  edited  the  Hisforu- 
cal  collections  of  a  Cittun  of  London  (London,  1S76),  and  Three 
XSt^entury  Chronicles  (London,  1880) .  His  other  works  include 
excellent  monographs  on  Richard  III.  (London,  1878,  new  and 
enlarged  edition,  Cambridge,  1898),  and  on  He«ry  VII.  (London, 
1889,  and  subsequently);  The  Houses  of  Lancaster  and  York 
(London,  1874,  and  other  editions);  The  English  Church  in  the 
i6th  century  (London,  1902);  LoUardy  and  the  Reformation  in 
England  (1908) ;  and  contributions  to  the  Encyclopaedia 
Britannica,  the  Dictionary  of  National  Biography,  the  Cambridge 
Modem  History,  and  the  English  Historical  Review.  Gairdner 
received  the  honorary  degree  of  LL.D.  from  the  university  of . 
Edinburgh  in  1897,  and  was  made  a  C.B.  in  1900. 

OAIRLOCH  (Gaelic  gedrr,  short),  a  sea  loch,  village  and 
parish  in  the  west  ot  the  county  of  Rosa  and  Cromarty,  Scotland. 
Pop.  of  parish  (1901)  3797.  The  parish  covers  a  large  district 
on  the  coast,  and  stretches  inland  beyond  the  farther  banks 
of  Loch  Maree,  the  whole  of  which  lies  within  its  bounds.  It 
also  includes  the  islands  of  Dry  and  Horisdale  in  the  loch,  and 
Ewe  in  Loch  Ewe,  and  occupies  a  total  area  of  200,646  acres. 
The  place  and  loch  must  not  be  confounded  with  Gareloch  in 
Dumbartonshire.  Formerly  an  appanage  of  the  earldom  of  Ross, 
Gairloch  has  belonged  to  the  Mackenzles  since  the  end  of  the  x  sth 
century.  Flower^Ue,  an  i8th-craitury  house  in  the  pr^ty  litde 
glen  of  the  same  name,  lying  close  to  Uie  viU^,  is  the  chief 
seat  of  the  Gairloch  branch  of  the  clan  Mackenzie.  William 


Ross  (1762T1790),  the  Gadic  poet,  who  was  schoolxnaster  of 
Gairloch,  of  which  his  mother  was  a  native,  was  buried  in  the 

old  kirkyard,  where  a  monimient  commemorates  him. 

OAISERIC,  or  Gensekic  {c.  390-477),  king  of  the  Vandals, 
was  a  son  of  King  Godegisel  (d.  406),  and  was  bom  about  390. 
Though  lame  and  only  of  moderate  stature,  he  won  renown  as  a 
warrior,  and  became  king  on  the  death  of  his  brother  Gonderic 
in  428.  In  428  or  429  he  led  a  great  host  of  Vandals  from  Spain 
into  Roman  Africa,  and  took  possession  of  Mauretania.  This 
step  is  said  to  have  been  taken  at  the  instigation  of  Bonifacx, 
the  Roman  general  in  Africa;  if  true,  Boniface  soon  repented  of 
his  action,  and  was  found  resisting  the  Vandals  and  defending 
Hippo  R(^us  against  them.  At  the  end  of  fourteen  months 
Gaiseric  raised  the  uege  of  £Gppo;  but  Boniface  was  forced 
to  fly  to  Italy,  and  the  city  afterwards  fell  into  the  hands  of  the 
Vandals.  Having  pillaged  and  conquered  almost  the  whole  of 
Roman  Africa,  the  Vandal  king  concluded  a  treaty  with  the 
emperor  Valentinian  III.  in  435,  by  which  he  was  allowed  to 
retain,  his  conquests;  this  peace,  however,  did  not  last  long, 
ajid  in  October  439  he  captured  Carthage,  which  he  made  the 
capital  of  his  kingdom.  According  to  some  authorities  Gaiseric 
at  this  time  first  actually  assumed  the  title  of  king.  In  religious 
matters  he  was  an  Arian,  and  persecuted  the  members  of  the 
orthodox  church  in  Africa,  althou^  his  reli^ous  policy  varied  with 
his  relations  to  the  Roman  empire.  Turning  his  attention  in 
another  direction  he  built  a  fleet,  and  the  ravages  of  the  Vandals 
soon  made  them  known  and  feared  along  the  shores  of  the  Medi- 
terranean. "  Let  us  make,"  said  Gaiseric,  "  for  the  dwellings  of 
the  men  with  whom  God  is  angry,"  and  he  left  the  conduct  of 
his  marauding  ships  to  wind  and  wave.  In  455,  however,  he 
led  an  expedition  to  Rome,  stormed  the  dty,  which  for  fourteen 
days  his  troops  were  permitted  to  plunder,  and  then  returned 
to  Africa  laden  with  spoil.  He  also  carried  with  him  many 
captives,  induding  the  empress  Eudozia,  who  is  said  to  have 
invited  die  Vandals  into  Italy.  The  Romans  made  two  attempts 
to  avenge  themselves,  one  the  Western  emperor,  Majorianus, 
in  460,  and  the  other  1^  the  Eastem  emperor,  Leo  I.,  eight  years 
later;  but  both  enterprises  failed,  owing  prindpally  to  the  genius 
of  Gaiseric.  Continuing  his  course  on  the  sea  the  king  brought 
Sicily,  Sardinia,  Corsica  and  the  Balearic  Islands  under  his  rule, 
and  even  extended  his  conquests  into  Thrace,  Egypt  and  Asia 
Minor.  Having  made  peace  with  the  eastem  emperor  Zeno  in 
476,  he  died  on  the  25th  of  January  477.  Gaiseric  was  a  crud 
and  cunning  man,  possessing  great  military  talents  and  superior 
mental  gifts.  Though  the  effect  of  his  victories  was  afterwards 
neutralized  by  the  successes  of  Belisarius,  his  name  long  remained 
the  glory  of  the  Vandals.  The  name  Gaiseric  is  said  to  be 
derived  from  gais,  a  javelin,  and  reiks,  a  king. 

See  Vandals;  also  T.  Hodgldn,  Italy  and  her  Invaders,  vol.  ii. 
fLoDdon,  1892);  E.  Gibbon.  Decline  ana  Fail  of  the  Roman  Empire 
(ed.  J.  B.  Buiy,  1896-1900);  L.  Schmidt,  Geschicbte  der  Vandalen 
(Leipzig,  igoi);  and  F.  Martroye,  Genseric;  La  Conguite  vandalo 
en  Afrique  (Paris,  1907). 

GAISFORD,  THOMAS  (1779-1855),  English  classical  scholar, 
was  bom  at  Iford,  Wiltsjiire,  on  the  sand  of  De(»mber  1779. 
Proceeding  to  Oxford  in  1797,  he  became  successively  student 
and  tutor  of  Christ  Church,  and  was  in  181 1  appointed  regius 
professor  of  Greek  in  the  university.  Taking  orders,  he  held 
(i8i5>z847)  the  college  living  of  Westwell,  in  Oxford^iire,  and 
other  ecclesiastical  preferments  simultaneoudy  with  his  professor- 
ship. From  1831  until  his  death  on  the  and  of  June  1855,  he 
was  dean  of  Christ  Church.  As  curator  of  the  Bodldan  and 
principal  delegate  of  the  University  Press  he  was  instmmental 
in  securing  the  co-operation  of  distinguished  European  scholars 
as  collators,  notably  Bekker  and  Dindori.  Among  his  numerous 
contributions  to  Greek  literature  may  be  mentioned,  Hephaes- 
tion's  Encheiridion  (1810);  Poetae  Graeci  minores  (1814-1820); 
Stobaeus'  Florilegium  (1822);  Herodotus,  with  variorum  notes 
(1834);  Suidas'  Lexicon  (1834);  Elymoloffcon  magnum  (1S48); 
Eusebius's  Praepm^aHo  (1843)  and  Demonstratio  evangdica 
(1853).  In  1856  the  Gaisford  prizes,  for  Greek  composition,  were 
founded  at  Oxford  to  perpetuate  bis  memory. 
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6AtU8«  a  celebrated  Roman  jarist.  Of  his  personal  history 
very  little  is  known.  It  is  impossible  to  discover  even  his  full 
name,  Gains  or  Cains  being  merely  the  personal  Dame(praenomen) 
so  common  in  Rome.  From  internal  evidence  in  his  worics  it  may 
be  gathered  that  he  flourished  in  the  reigns  of  the  emperors 
Hadrian,  Antoninus  Pius,  Marcus  Aurelius  and  Ccnnmodus. 
His  wo^  were  thus  composed  between  the  years  i$o  and'  180, 
at  the  time  when  the  Roman  empire  was  most  prosperous,  and 
its  government  the  best.  Most  probably  Gaius  lived  in  some 
provincial  town,  and  hence  we  find  no  contemporary  notices  of 
his  life  or  works.  After  his  death,  however,  his  writings  were 
recognized  as  of  great  authority,  and  the  emperor  Valentinian 
named  him,  along  with  Papinian,  Ulpian,  Modestinus  and 
Paulas,  as  one  of  the  five  jurists  whose  opinions  were  to  be  followed 
by  judicial  officers  in  deciding  cases.  The  works  of  these  jurists 
accordingly  became  most  important  aounxs  of  Roman  law. 

Beudes  the  InsfiMes,  which  are  a  complete  exposition  of  the 
dements  of  Roman  law,  Gaiiu  was  the  au^r  of  a  treatise  on  the 
Edicts  of  the  Magistrates,  of  Commentaries  on  the  Twelve  Tables, 
and  on  the  important  Lex  Fapia  Poppaea,  and  several  other 
works.  His  interest  in  the  antiquities  of  Roman  law  is  apparent, 
and  for  this  reason  his  work  is  most  valuable  to  the  historian  of 
early  institutions.  In  the  disputes  between  the  two  schools  of 
Roman  jtirists  he  generally  attached  himself  to  that  of  the 
Sabinians,  who  were  said  to  be  followers  of  Ateius  Capito,  of 
whose  life  we  have  some  acorant  in  the  Annals  of  Tacitus,  and  to 
advocate  a  strict  adherence  as  for  as  possible  to  ancient  rules, 
and  to  resist  innovation.  Many  quotations  frcmi  the  works  of 
Gaius  occur  in  the  Digest  of  Justinian,  and  so  acquired  a 
permanent  place  in  the  system  of  Roman  law;  while  a  com- 
parison of  the  Institutes  of  Justinian  with  those  of  Gaius  shows 
that  the  whole  method  and  arrangement  of  the  later  work  were 
copied  from  that  of  the  earlier,  and  very  numerous  passages  are 
word  for  word  the  same.  Probably,  for  the  greater  part  of  the 
period  of  three  centuries  which  elapsed  between  Gaius  and 
Justinian,  the  Institutes  of  the  former  had  been  the  familiar  text- 
book of  all  students  of  Roman  law. 

Unfortunately  the  work  was  lost  to  modem  scholars,  imtU,  in 
1816,  a  manuscript  was  discovered  by  B.  G.  Niebuhr  in  the 
chapter  library  of  Verona,  in  which  certain  of  the  works  <rf  St 
Jerome  were  written  over  some  earlier  writings,  which  proved 
to  be  the  lost  work  at  Gaius.  The  greater  part  of  the  palimpsest 
has,  however,  been  deciphered  and  the  text  is  now  f  airty  complete. 
This  discovery  has  thrown  a  flood  of  light  on  portions  of  the 
history  of  Roman  law  which  had  previously  been  most  obscure. 
Much  of  the  historical  information  given  by  Gaius  is  wanting  in 
the  compilations  of  Justinian,  and,  in  particular,  the  account  of 
the  ancient  forms  of  procedure  in  actions.  In  these  forms  can  be 
traced  "  survivals "  from  the  most  primitive  times,  which 
provide  the  science  of  comparative  law  with  valuable  illustrations, 
which  may  explain  the  strange  forms  of  legal  procedure  found  in 
other  early  systems.  Another  drcomstuice  which  renders  the 
votk  of  Gaius  more  Interesting  to  the  historical  student  than  that 
of  Justinian,  is  that  Gaius  lived  at  a  time  when  actions  were 
tried  by  the  system  of  formulae,  or  formal  directions  ^ven  by  the 
praetor  before  whom  the  case  first  came,  to  the  judex  to  whom  he 
referred  it.  Without  a  knowledge  of  the  terms  of  these  formulae 
it  is  impossible  to  solve  the  most  interesting  question  in  the  his- 
tory of  Roman  law,  and  show  how  the  rigid  rules  peculiar  to  the 
ancient  law  of  Rome  were  modified  by  what  has  been  called  the 
equitable  jurisdiction  of  the  praetors,  and  made  applicable  to  new 
conditions,  and  brought  into  harmony  with  the  notions  and  the 
needs  of  a  more  developed  society.  It  is  clear  from  evidence  of 
Gaius  that  this  result  was  obtained,  not  by  an  independent  set  of 
courts  administering,  as  in  England  previous  to  the  Judicature 
Acts,  a  system  different  from  that  of  the  ordinary  courts,  but  by 
the  manipubtion  of  the  formulae.  In  the  time  of  Justinian  the 
work  was  complete,  and  the  formulary  system  had  disappeared. 

The  Institutes  of  Gaius  are  divided  into  four  books — the  first 
treating  of  persons  and  the  differences  of  the  status  they  may 
occupy  in  the  eye  of  the  law;  the  second  of  things,  and  the 
modes  in  which  rights  over  them  may  be  acquired,  including  the 


law  relating  to  wills;  the  third  of  intestate  succession  and  of 
obligations;  the  fourth  of  actions  and  their  forms. 

There  are  several  carefully  prepared  editions  of  the  InstUuta, 
startii^  from  that  of  Gfiechen  {1820),  down  to  that  of  Studemund 
and  Krftger  (iQop).  The  most  complete  English  edition  is  that  of 
E.  Poste,  wbicn  includes  beside  the  text  an  English  translation  and 
copious  commentary  (188^).  A  comparison  on  the  early  forms  of 
actions  mentioned  by  Gaius  with  those  used  by  other  primitive 
societies  will  be  found  in  Sir  H.  Maine's  Early  XnsHtiUionSt  cap.  9. 
Fpr  further  information  see  M.  Glasson,  Etude  sur  Gaius  ef  sur  te 
/us  respondendi;  also  Roman  Law. 

GAIUS  CAESAR  (aj).  13-41),  sumamed  Caugtjla,  Roman 
emperor  from  37-41,  youngest  son  of  Germanicus  and  Agrippina 
the  elder,  was  born  on  the  31st  of  August  a.d.  12.  He  was 
brought  up  in  his  father's  camp  on  the  Rhine  among  the  soldiers, 
and  received  the  name  Caligula  from  the  ealigae,  or  foot-soldiers* 
boots,  which  he  used  to  wear.  He  also  accompanied  his  father  to 
Syria,  and  after  his  death  returned  to  Rome.  In  33  be  was 
summoned  by  Tiberius  to  Capreae,  and  by  sUlful  flattery  managed 
to  escape  the  fate  of  his  relatives.  After  the  murder  of  Tiberius 
by  Naevius  Sertorius  Macro,  the  prefect  of  the  praetorian  guards, 
which  was  probably  due  to  his  instigation,  Caligula  ascended  the 
throne  amidst  the  rejoicings  of  the  people.  The  senate  conferred 
the  imperial  power  upon  him  alone,  although  Tiberius  Gemellus, 
the  grandson  of  the  preceding  emperor,  had  been  designated  as 
his  (x>-heir.  He  entered  on  his  first  consulship  in  July  37.  For 
the  first  ei^t  months  of  his  reign  he  did  not  disappoint  the 
popular  expectation;  but  after  his  recovery  from  a  severe  illness 
his  true  character  showed  itself.  His  extravagance,  cruelty  and 
profligacy  can  hardly  be  explained  except  on  the  assumption  that 
he  was  out  of  his  mind.  According  to  Pelham,  much  of  his 
conduct  was  due  to  the  atmosphere  in  which  he  was  brought  up, 
and  the  ideas  of  sovereignty  instilled  into  him,  which  led  him  to 
pose  as  a  monarch  of  the  Graeco-oriental  type.  To  fill  his  ex- 
hausted treasury  he  put  to  death  his  wealthy  subjects  and 
confiscated  their  property;  even  the  poor  fell  victims  to  his 
thirst  for  blood.  He  bestowed  the  priesthood  and  a  consubhip 
upon  his  horse  Incitatus,  and  demanded  that  sacrifice  should  be 
offered  to  himself.  He  openly  declared  that  he  wished  the  whole' 
Roman  people  had  only  one  head,  that  he  might  cut  it  off  at  a 
single  stroke.  ]fo  39  he  set  out  with  an  army  to  Gaul,  nominaHy 
to  punish  the  Germans  fOT  having  invaded  Roman  territory,  but  in 
reality  to  get  money  by  plunder  and  confiscation.  Before  leaving, 
he  led  his  troops  to  the  coast  opposite  Britain,  and  ordered  them 
to  pick  up  shells  on  the  seashore,  to  be  dedicated  to  the  gods  at 
Rome  as  the  spoils  of  ocean.  On  his  return  he  entered  Rome 
with  an  ovation  (a  minor  form  of  triumph),  temples  were  built, 
statues  erected  in  his  honour,  and  a  special  priesthood  instituted 
to  attend  to  his  worship.  The  people  were  ground  down  by  new 
forms  of  taxation  and  every  kind  of  extortion,  but  on  the  whole 
Rome  was  free  from  internal  disturbances  during  his  reign; 
some  insignificant  conspiracies  were  discovered  and  rendered 
abortive.  A  personal  insult  to  Caasius  Chaerea,  tribune  of  a 
praetorian  colwrt,  led  to  Caligula's  assassination  on  the  34th  of 
January  41. 

See  Suetonius.  Caligula;  Tacitus,  Annals,  vi.  30  ff.;  Dio  Cassius 
Ibc. ;  ste  also  S.  Baring  Gould,  The  Tragedy  of  the  Caesars  (3rd  ed., 
1853) ;  H.  F.  Pelham  m  Quarterly  Review  (April,  1905) ;  H.  Willrich, 
Beitraee  zrtr  alien  Gescnichie  (1903);  H.  Schiller,  Geschichle  der 
rdmischen  Kaiserzeit,  1.  pt.  i;  J.  B.  Bury,  Student's  Hist,  of  the 
Roman  Empire  (1803);  Merivale,  History  of  the  Romans  under  the 
Empire,  ch.  48;  H.  Fumeaux's  Annals  of  Tacitus,  ii.  (introduction). 
Mention  may  also  be  made  of  the  famous  pamphlet  by  L.  Quidde, 
CaUguJa.  Eine  Studie  Hber  rdmischen  Cdsarenwahnsinn  and  an 
anonymous  supplement,  1st  CaUgula  mU  unserer  Zeit  vergleichbar  f 

gioth  1S94);  and  a  reply,  Ftn^d^SOde-GesckichtsschreAung,  by 
.  Sommerfeldt  (1895). 

6ALA00*  the  Senegal  name  the  long-tailed  African  repre- 
sentatives of  the  lemur-like  Primates,  which  has  been  adopted  as 
their  technical  designation.  Till  recently  the  galagos  have 
been  induded  in  the  family  Lemuridae;  but  this  is  restricted  to 
the  lemurs  of  Madagascar,  and  they  are  now  classed  with  the 
lorises  and  pottos  in  the  family  NyUicebidae,  of  which  they  form 
the  section  Galaginae,  characterized  by  the  great  elongation  of  the 
upper  portion  of  the  feet  (tarsus)  and  the  power  of  folding  the 
large  ears.  Throughout  the  greater  part  of  Africa  soath  of  the 
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Sahara  galagos  are  widely  distributed  in  the  wooded  districts, 
from  Senegambia  in  the  west  to  Abyssinia  in  the  east,  and  as  far 
south  as  Natal.  They  pass  the  day  in  sleep,  but  are  very  active  at 
night,  feeding  on  fruits,  insects  and  small  birds.  When  they 
descend  to  the  ground  they  sit  upright,  and  move  about  by 
jumping  with  their  hind-legs  like  jerboas.  They  are  pretty  little 
animals,  varying  from  the  size  of  a  small  cat  to  less  than  timt  of  a 
rat,  with  large  eyes  and  ears,  soft  woolly  fur  and  long  tails. 
There  are  several  species,  of  which  G.  arassicaudatus  from 
Mozambique  is  the  largest;  together  with  G.  gametU  of  Natal, 
G.  agisymbantts  of  Zanzibar,  and  G.  monteiroi  of  Angola,  this 
represents  the  subgenus  Otolemvr.  The  typical  group  includes 
G.  senegaUnsis  (or  galago)  of  Senegal,  G.  alUni  of  West  and 
Central  Africa,  and  G.  moholi  of  South  Africa;  while  G.  demidoffi 
of  West  and  Central  Africa  and  G.  anomurus  of  French  Congoland 
represent  the  subgenus  Hemigalago.  (R.  L.*) 

GALAKGAL,  formerly  written  "  galingale,"  and  sometimes 
"  garingal,"  rhhoma  galangae  (Arab.  Kkolinjan  Ger.  Galgant~ 
wursd;  Fr.  Racine  de  Gaianga),  a  drug,  now  obsolete,  with  an 
aromatic  taste  like  that  of  mingled  ginger  and  pepper.  Lesser 
galangal  root,  radix  galangae  mtnom,  the  ordinary  galangal  of 
commerce,  is  the  dried  rhizcnne  of  Alpinia  officinarum,  a  plant  of 
the  natural  order  Zingiberaceae,  growing  in  the  Chinese  island  of 
Hainan,  where  it  is  cultivated,  and  probably  also  in  the  woods  of 
the  southern  provinces  of  China.  The  plant  is  closely  allied  to 
Alpinia  calcarala,  the  rhizome  of  which  is  sold  in  the  bazaars  of 
some  parts  of  India  as  a  sort  of  galangal.  Its  stems  attain  a 
length  of  about  4  ft.,  and  its  leaves  are  slender,  lanceolate  and 
light-green,  and  have  a  hot  taste;  the  flowers  are  white  with 
red  veins,  and  in  simple  racemes;  the  roots  form  dense  masses, 
sometimes  more  than  a  foot  in  diameter;  and  the  rhizomes  grow 
horizontally,  and  are  \  in.  or  less  in  thickness.  Galangal  seems  to 
have  been_unknown  to  the  ancient  Greeks  and  Romans,  and  to 
have  been  first  introduced  into  Europe  by  Arabian  physicians. 
It  is  mentioned  in  the  writings  of  Ibn  Kliurd&dbah,  an  Arabian 
geographer  who  flourished  in  the  latter  half  of  the  Qth  century, 
and  "  gallengar  "  (gallingale  or  galangal)  is  one  of  the  ingredients 
in  an  Anglo-Saxon  receipt  for  a  "  wen  salve  "  (see  O.  Cockayne, 
Saxon  Leechdoms,  vol.  iii.  p.  13).  In  the  middle  ages,  as  at  present 
in  Livonia,  Esthonia  and  central  Russia,  galangal  was  in  esteem 
in  Europe  both  as  a  medicine  and  a  spice,  and  in  China  it  is  still 
employed  as  a  therapeutic  agent.  Its  diief  consimaption  is  in 
Russia,  where  it  is  used  as  a  cattle-medicine,  and  as  a  flavouring 
for  liqueurs. 

GALAPAGOS  ISLANDS,  an  archipelago  of  five  larger  and  ten 
smaller  Islands  in  the  Padfic  Ocean,  exactly  under  the  equator. 
The  nearest  island  to  the  South  American  coast  lies  580  m.  W.  of 
Ecuador,  to  which  country  they  belong.  The  name  is  derived 
from  galdpago,  a  tortoise,  on  account  of  the  giant  species,  the 
characteristic  feature  of  the  fauna.  The  islands  were  discovered 
early  in  the  i6th  century  by  Spaniards,  who  gave  them  their 
present  name.  They  were  then  uninhabited.  The  English  names 
of  the  individual  islands  were  probably  given  by  buccaneers,  for 
whom  the  group  formed  a  convenient  retreat. 

The  larger  members  of  the  group,  several  of  which  attain  an 
elevation  of  3000  to  3500  ft.,  are  Albemaile  or  Isabela  (100  m. 
long,  28  m.  in  extreme  breadth,  with  an  area  of  1650  sq.  m.  and 
an  extreme  elevation  of  5000  ft.),  Narborough  or  Femandina, 
Indefatigable  or  Santa  Cruz,  Chatham  or  San  Cristobal,  James 
or  San  Salvador,  and  Charles  or  Santa  Maria.  The  total  land 
area  is  estimated  at  about  2870  sq.  m.  (about  that  of  the  West 
Riding  of  Yorkshire).  The  extraordinary  number  of  craters, 
a  few  of  which  are  reported  still  to  be  active,  gives  evidence 
that  the  archipelago  is  the  result  of  volcanic  action.  The 
number  of  main  craters  may  be  about  twenty-five,  but  there 
are  very  many  small  eruptive  cones  on  the  flanks  of  the  old 
volcanoes.   There  is  a  convict  settlement  on  Chatham  with 

^  Apparently  derived  from  the  Chinese  Kau-liang-Kiang,  i.e. 
Kau-liang  ginger,  the  term  applied  by  the  Chinese  to  galangal,  after 
the  prefecture  Kau-chau  fu  in  Canton  province,  formerly  caUed  Kau- 
liang  (see  F.  Porter  Smith,  Ctmirib.  to  the  Materia  Medica . .  .  ef 
Ckma,  p.  9,  1871). 


some  300  inhabitants  living  in  low  thatched  or  iron-roofed 
huts,  under  the  supervision  of  a  police  commissioner  and  other 
offlcials  of  Ecuador,  by  which  country  the  group  was  annexed  in 
1832,  when  General  Villamil  founded  Floreana  on  Charles  Island, 
naming  it  in  honour  of  Juan  Jos6  Flores,  president  of  Ecuador. 
A  governor  has  been  appointed  since  1885,  some  importance 
being  foreseen  for  the  islands  in  connexion  with  the  cutting  of  the- 
Panama  canal,  as  the  group  lies  on  the  route  to  Australia  opened 
up  by  that  scheme.  Charles  Island,  the  most  valuable  of  the 
group,  is  cultivated  by  a  small  o^ny.  On  many  of  the  idets 
numerous  tropical  fruits  are  found  growing  wild,  but  they  are  no 
doubt  escapes  from  cultivation,  just  as  the  la^  herds  of  wild 
cattle,  horses,  donkeys,  pigs,  goats  and  dogs— the  last  large  and 
fierce — which  occiur  abundantly  on  most  of  the  islands  have 
escaped  from  domestication. 

The  shores  of  the  larger  islands  are  fringed  in  some  parts  with  a 
dense  barrier  of  mangroves,  backed  by  an  often  impenetrable 
thicket  of  tropical  undergrowth,  which,  as  the  ridges  are  ascended, 
give  place  to  taller  trees  and  deep  green  bushes  which  are  covered 
with  orchids  and  trailing  moss  (fir^Ula)^  and  from  which  creepers 
hang  down  interlacing  the  vegetation.  But  generally  the  low 
grounds  are  parched  and  rocky,  presenting  only  a  few  thickets  of 
Peruvian  cactus  and  stunted  shrubs,  and  a  most  uninviting  shore. 
The  contrast  between  this  low  zone  and  the  i^>per  zone  of  rich 
vegetation  (above  about  800  ft.)  is  curiously  marked.  From  July 
to  November  the  clouds  hang  low  on  the  mountains,  and  give 
moisture  to  the  upper  zone,  while  the  climate  of  the  lower  is  dry. 
Rain  in  the  lower  zone  is  scanty,  and  from  May  to  January  does 
not  occur.  The  porous  soil  absorbs  the  moisture,  and  fresh  water 
is  scarce.  Though  the  islands  are  tmder  the  equator,  the  climate 
is  not  intensely  hot,  as  it  is  tempered  by  cold  currents  from  the 
Antarctic  sea,  which,  having  followed  the  coast  of  Peru  as  far  as 
Cape  Blanco,  bear  oS  to  the  N.W.  towards  and  through  the 
Galapagos.  The  mean  tempnature  of  the  lower  zone  is  about 
71*  F.,  that  of  the  upper  from  66®  to  62'*. 

The  Galapagos  Islands  are  of  some  conunerdal  importance  to 
Ecuador,  on  accotmt  of  the  guano  and  the  <»:chilla  moss  found 
on  them  and  exported  to  Europe.  Except  on  Charles  Island, 
where  settlement  has  existed  longest,  little  or  no  influence  of 
the  presence  of  man  is  evident  in  the  group;  still,  the  running 
wild  of  dogs  and  cats,  and,  as  regards  the  vegetation,  especially 
goats,  must  in  a  comparatively  short  period  greatly  modify  the 
biological  conditions  of  the  islands. 

The  origin  and  development  of  these  conditions,  in  islands  so 
distinctly  oceanic  as  the  Galapagos,  have  given  its  chief  impOTt- 
ance  to  this  ardiipelago  since  it  was  visited  by  Darwin  in 
the  "  Beagle."  The  GaUpagos  archipelago  pouesses  a  rare  ad- 
vantage  from  its  isolated  situation,  and  from  the  fact  that  its 
history  has  never  been  interfered  with  by  any  abori^pnes  of  the 
human  race.  Of  the  seven  species  of  giant  tortoises  known  to 
science  (although  at  the  discovery  of  the  islands  there  were 
probably  fifteen)  all  are  indigenous,  and  each  is  confined  to  its 
own  islet.  There  also  occurs  a  peculiar  genus  of  lizards  with  two 
species,  the  one  marine,  the  other  terrestrial.  The  majority  of  the 
birds  are  of  endemic  species  peculiar  to  different  islets,  while 
more  than  half  belong  to  peculiar  genera.  More  than  half  of  the 
flora  is  unknown  dsewhere. 

Since  i860  several  viuts  have  been  paid  to  the  group  by  scientific 
invest^ators — by  Dr  Habel  in  1868;  Messrs  Baur  and  Adams,  and 
the  naturalists  of  the  "  Albatross,"  between  1888  and  1891 ;  and  tn 
1897-1898  by  Mr  Charles  Harris,  whose  journey  was  specially  under- 
taken at  the  instance  of  the  Hon.  Walter  Rothschild.  Very  com- 
plete collections  have  therefore,  as  a  result  of  these  expeditions, 
been  brought  together;  but  their  examination  does  not  materially 
change  the  facts  upon  which  the  conclusions  arrived  at  by  Darwin, 
from  the  evidence  of  the  birds  and  plants,  were  based ;  though  he 
"  no  doubt  would  have  paid  more  attention  to  [the  evidence  afforded 
by  Ljind-tortoises],  if  he  had  been  in  possession  of  facts  with  which 
we  are  acquainted  now  "  (Gflnther).  His  conclusions  were  that  the 
group  "  has  never  been  nearer  the  mainland  than  it  is  now,  nor  have 
Its  members  been  at  any  time  closer  together  ";  and  that  the  char- 
acter of  the  flora  and  fauna  is  the  result  of  species  straggling  over 
from  America,  at  long  intervals  of  time,  to  the  different  islets,  where 
in  their  isolation  they  have  gradually  varied  in  different  degrees 
and  ways  from  their  ancestors.   Equally  indeduve  is  the  further 
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exploration  as  to  evidence  for  the  opinion  held  by  other  naturalists 
that  the  endemic  species  of  the  different  idands  have  resulted  from 
subsidences,  through  volcanic  action,  which  have  reduced  one  lat^e 
island  mass  into  a  number  of  islets,  wheran  the  separated  species 
became  differentiated  durii^  their  isolation.  The  presence  of  these 
giant  reptiles  on  the  group  is  the  chief  fact  on  which  a  former 
land  connexion  with  the  continent  of  America  may  be  sustained. 
"  Nearly  all  authorities  agree  that  it  is  not  probable  that  they  have 
crossed  the  wide  sea  between  the  Galapagos  Islands  and  the  American 
continent,  although,  while  they  are  helpless,  and  quite  unaUe  to 
■wim,  tbey  can  float  on  the  water.  If  their  ancestors  had  been 
carried  out  to  sea  once  or  twice  by  a  flood  and  safely  drifted  as  far  as 
the  Galapagos  Islands  "  (Wallace),  "  they  roust  have  been  numerous 
on  the  comment  "  (Rothschild  and  Hartert).  No  remains,  and  of 
course  no  living  species,  of  these  tortoises  are  known  to  exist  or  have 
existed  on  the  mainland.  Rothschild  and  Hartert  think  "  it  is 
more  natural  to  assume  the  disappearance  of  a  great  stock  of  animals, 
the  remains  of  which  have  survivedi  .  .  .  than  to  assume  the  dis- 
appearance  in  comparatively  recent  times  in  the  Eocene  period 
or  later)  of  enormous  land  masses."  Past  elevations  of  land,  how- 
ever (and  doubtless  equaUy  great  subsidences)  have  taken  place  in 
South  America  since  tne  tocene,  and  the  conclumon  that  extensive 
areas  of  land  have  subsided  in  the  Indian  Ocean  has  long  been  based 
on  a  somewhat  similar  distribution  of  giant  tortoises  in  the  Mascarene 
region. 

AuTHOMTiES.~Darwin,  Voyage  of  the  "Beagle";  O.Salvin,"On 
the  Avifauna  of  the  Galapagos  Archipelago,"  Trans.  Zool.  Soc. 
part  ix.  (1876);  Sclater  and  Salvin,  "Characters  of  New  Species 
collected  by  Dr  Habel  in  the  Galapagos  Islands,"  Proc.  Zool.  Soc. 
London,  1870,  pp.  322-327;  A.  R.  Wallace,  Geographical  Dis- 
tribution of  Animals  (New  York,  1876);  Theodor  Wolf,  Ein  Besuch 
ier  Galapagos  Inseln  (Heidelberg,  1879);  and  paper  ir.^  Geographical 
Journal,  vi.  560  (1895);  W.  L.  and  P.  L.  Sclater,  The  Geography  of 
Mammals  (London,  1899);  Ridgway,  "Birds  of  the  Galapagos 
Archipelago,"  Proc.  U.S.  Nat.  Mus.  vol.  xix.  pp.  459*670  (1897); 
Baur,  "  New  Observations  on  the  Or^n  of  the  Galapagos  Islands," 
Amer.  Nat.  (1897),  w>-  661-680, 864-806 ;  A.  Agassiz,  *'The  Galapagos 
Islands,"  Bull.  Mus.  Comp.  Zool.  vol.  xxiii.  pp.  56-75;  A.  Gtlnther, 
Proc.  Linn.  Soc.  (London  (President's  Address),  October  1898), 
pp.  14-29  (with  biDli(^;raphy  from  1875  to  1898  on  gigantic  land- 
twtcMses);  Rothschild  and  Hartert,  ^'Review of  the  Omithotc^ 
of  the  GatapagDS  Islands,"  NoHlates  noologicat,  vi.  vp.  85-205; 
B.  L.  Robinson,  "  Flora  hi  the  Galapagos  Islands,"  Proc.  Amer. 
Acad,  of  Arts  and  Sciences,  xxxviii.  (1903J1. 

GALASHIEUt,  a  municipal  and  police  burgh  of  Selkirkshire, 
Scotland.  Pop.  (1891)  17,367;  (190O  13.615-  It  is  situated  on 
Gala  Water,  within  a  short  distance  of  its  junction  with  the 
Tweed,  33}  m.  S.S.E.  of  Edinburgh  by  the  North  British  railway. 
Hie  town  str^ches  for  more  th^  a  m.  along  both  banks  of  the 
liver,  the  mills  and  factcn^es  occup^ng  the  valley  by  the  stream, 
the  villas  and  better^dass  houses  the  fai^pi-lying  ground  on  dther 
side.  The  principal  structures  include  the  municipal  buildings, 
com  exchange,  library,  public  hall,  and  the  market  cross.  The 
town  is  under  the  control  of  a  provost,  bailies  and  council,  and, 
along  with  Hawick  and  Selkirk,  forms  the  Hawick  (or  Border) 
group  of  parliamentary  burghs.  The  woodlen  manufactures, 
dating  from  the  close  of  the  16th  century,  are  the  most 
important  in  Scotland,  Uiough  now  mainly  confined  to  the  weav- 
ing oi  tweeds.  Other  leading  industries  are  houery,  tanning 
(with  the  largest  yards  in  S<^tland),  dyeing,  iron  and  brassfound- 
ing,  engineoii^  and  boot-making.  Originally  a  village  built  for 
the  accommodation  of  pilgrims  to  Mdnice  Abbey  (4  m.  £.  by  S.), 
it  became,  early  in  the  1 5th  century,  an  occa»onid  residence  of  the 
Douglases,  who  were  then  keepers  of  Ettrick  Forest,  and  whose 
peel-tower  was  not  demolished  till  1814.  Galashiels  was  created 
Into  a  burgh  of  barony  in  1599.  The  Catrail  or  Picts'  Work 
begins  near  the  town  and  passes  immediately  to  the  west.  Cloven- 
fords, 3i  m.  W.,  is  noted  for  the  Tweed  vineries,  which  are  heated 
by  s  m.  of  water-pipes,  and  supply  the  London  market  throughout 
the  winter.  Two  miles  farther  W.  by  S.  is  Ashestiel,  where  Sir 
Walter  Scott  resided  from  1804  to  z8i3,  where  he  wrote  his  most 
famous  poems  and  b^;an  WaverUy,  and  which  he  left  for  Abbot»- 
ford. 

OALATIA.  I.  In  the  strict  sense  (Galatia  Proper,  Roman 
Gallograccia)  this  is  the  name  applied  by  Greek-speaking  peoples 
to  a  large  inland  district  of  A^  Minor  sin(%  its  occupation  by 
Gaulish  tribes  in  the  3rd  century  B.C.  Bounded  on  the  N.  by 
Bithynia  and  Paphtagonia,  W.  by  Phrygia,  S.  by  Lycaonia  and 
Cappadoda,  E.  by  Pontus,  it  included  the  greater  part  of  the 
modem  vilayet  of  Angma,  stretching  from  Pessinus  eastwards  to 


Tavium  and  from  the  Paphlagonian  hills  N.  of  Ancyra  southwards 
to  the  N.  end  of  the  salt  lake  Tatta  (but  probably  including  the 
plains  W.  of  the  lake  durii^  the  greater  part  of  its  history), — a 
rough  oblong  about  200  m.  long  and  zoo  (to  130)  broad. 

Galatia  is  part  of  the  great  central  plateau  of  A^  Minor,  here 
ranging  from  2000  to  3000  ft.  above  sea4evd,  and  falls  geogr^hic- 
ally  Into  two  parts  separated  by  the  Halys  (Kizil  Irmak), — a 
small  eastern  district  lying  diiefly  in  the  ba^n  of  the  DeHje 
Irmak,  the  principal  affluent  of  the  Halys,  and  a  large  western 
region  drained  almost  entirely  by  the  Sangarius  (Sakaria)  and  its 
tributaries.  On  the  N.  dde  Galatia  consists  of  a  series  of  plains 
with  fairly  fertile  soil,  lying  between  bare  hills.  But  the  greater 
part  is  a  dreary  stretch  of  barren,  undulating  uplands,  intersected 
by  tiny  streams  and  passing  gradually  into  the  vast  level  waste  of 
treeless  (anc.  Axylon)  plain  that  runs  S.  to  Lycaonia;  these 
uplands  are  little  cultivated  and  only  afford  extensive  pasturage 
for  large  flot^s  ^  sheep  and  goats.  Cities  are  few  and  far  apart, 
and  the  climate  is  one  of  extremes  of  heat  and  cold.  The  general 
condition  and  a^Mct  of  the  country  was  mudi  Uie  same  in  ancient 
as  in  modem  times. 

The  Gaulish  invaders  appeared  in  Asia  Minor  in  278-277  b,c 
They  numbered  20,000,  of  which  only  one-half  were  fighting  men, 
the  rest  being  doubtless  women  and  children;  and  not  long  after 
their  arrival  we  find  them  divided  into  three  tribes,  Trocmi, 
Tolistobogii  and  Tectosages,  each  of  which  claimed  a  separate 
sphere  of  operations.  They  had  ^lit  off  from  the  amiy  which 
invaded  Greece  under  Brennus  in  379  B.C.,  and,  marching  into 
Thrace  under  Leonnorius  and  Lutarius,  crossed  over  to  Asia  at 
the  invitation  of  Nicomedcs  L  ot  Bithynia,  yrho  required  help  in 
his  strug^e  against  his  brother.  For  about  46  yesis  they  were  the 
scourge  of  the  weston  half  of  Asia  Minor,  ravaging  the  country, 
as  allies  of  one  or  other  of  the  warring  ininccs,  without  any  serious 
check,  until  Attains  I.,  king  of  Pergamum  (241-197),  inflicted 
several  severe  defeats  upon  them,  and  about  332  B.C.  forced 
them  to  settle  permanently  in  the  region  to  which  they  gave  their 
name.  Prqbably  they  already  occupied  parts  of  Galatia,  but 
definite  limits  were  now  fixed  and  their  right  to  the  district  was 
formally  recognized.  The  tribes  were  settled  where  th^  after- 
wards remained,  the  Tectosages  round  Ancyra,  the  Tolistobogii 
round  Pessinus,  and  the  Trocmi  round  Tavium.  The  constitution 
of  the  Galatian  state  is  described  by  Strabo:  ocmfoxmably  to 
Gaulish  custom,  each  tribe  was  divided  into  four  cantons  (Gr. 
TH-popxIat),  each  govemed  by  a  chief  ("  tetrarch  **)  of  its  own 
with  a  judge  under  him,  whose  powers  were  unlimited  except  in 
cases  of  murder,  which  were  tried  before  a  council  of  300  drawn 
from  the  twelve  cantons  and  meeting  at  a  holy  place  called 
Drynemeton.  But  the  power  of  the  Gauls  was  not  yet  broken. 
They  proved  a  formidable  foe  to  the  Romans  in  their  wars  with 
Antiochus,  and  after  Attalus'  death  their  raids  into  W.  Asia 
Minor  forced  Rome  in  189  b.c.  to  send  an  opeditlon  against  them 
under  Cn.  Manlius  Vulso,  who  taught  them  a  severe  lesson. 
Hen(xforward  their  militaiy  power  declined  and  they  fell  at  times 
under  Pontic  ascendancy,  from  whicb  they  finally  freed  by 
the  Mithradatic  wars,  in  whidi  th^  hentOy  su[^rted  Rome. 
In  the  settlement  of  64  B.C.  Galatia  became  a  client-state  of 
the  tmptK,  the  old  constitution  disappeared,  and  three  cbkH 
(wrongly  styled  "  tetrarchs  ")  were  appointed,  one  for  each  tribe. 
But  this  arrangement  soon  gave  way  before  the  ambition  of  one 
of  these  tetrarchs,  Deiotarus,  the  contemporary  of  Cicero  and 
Caesar,  who  made  himself  master  of  the  other  two  tetrarchies  and 
was  finally  recognized  by  the  Romans  as  king  of  Galatia.  On  the 
death  of  the  third  king  Amyntas  in  25  B.C,,  Galatia  was  incorpor- 
ated by  Augustus  in  the  Roman  empire,  and  few  <rf  the  provinces 
were  more  eothosiastically  h^aL 

The  p<^nilation  of  Galatia  was  not  entirely  Gallic.  Before  the 
arrival  of  the  Gauls,  westo-n  Galatia  up  to  the  Halys  was  in- 
habited by  Phrygians,  and  eastern  Gsiatia  by  Cappadodans 
and  other  native  races.  This  native  population  remained,  and 
constituted  the  majority  of  the  inhabitants  of  the  rural  parts 
and  almost  the  sole  inhabitants  of  the  towns.  They  were  left  in 
possession  of  two-thirds  of  the  land  (cf.  Caesar,  B.C.  i.  31)  on 
condition  of  paying  part  of  the  produce  to  their  nnHetds,  who 
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took  the  other  third,  and  agriculture  and  commerce  vith  all  the 
arts  and  crafts  ot  peaceful  life  remained  entirely  in  their  hands. 
They  were  henceforth  ranked  as  "  Galatians  "  by  the  outside 
world  equally  with  their  overlords,  and  it  was  from  their  numbers 
that  the  "  Galatian  "  slaves  who  figure  in  the  markets  of  the 
ancient  world  were  drawn.  The  conquerors,  who  were  few  in 
number,  formed  a  small  military  aristocracy,  living  not  in  the 
townSf  but  in  fortified  villages,  where  the  chiefs  in  their  castles 
kept  up  a  barbaric  state,  surrounded  by  their  tribesmeo.  With  the 
dedine  of  their  warlike  vigour  they  b^an  gradually  to  mix  with 
the  natives  and  to  adopt  at  least  thdr  rdi|^:  the  amalgamation 
was  accelerated  under  Roman  influence  and  ultimately  became 
as  complete  as  that  of  the  Normans  with  the  Saxons  in  England, 
but  they  gave  to  the  mixed  race  a  distinctive  tone  and  spirit,  and 
long  retained  their  national  characteristics  and  social  customs, 
as  well  as  their  language  (which  continued  in  use,  side  by  side 
with  Greek,  in  the  4th  century  after  Christ).  In  the  ist  century, 
when  St  Paul  made  his  missionary  journey,  even  the  towns 
Ancyra,  Pessinus  and  Tavium  (whoe  Gauls  were  few)  were  not 
Helleniaed,  though  Greek,  the  language  of  government  and  trade, 
was  spoken  there;  while  the  rural  population  was  unaffected 
1^  Greek  civilization.  Hdlenic  ways  and  modes  o£  thought 
begin  to  appear  in  the  towns  only  in  the  later  and  century. 
In  the  rustic  parts  a  knowledge  of  Greek  begins  to  spread  in  the 
3rd  century;  but  only  in  the  4th  and  5th  centuries,  after  the 
transference  of  the  centre  of  government  first  to  Nicomedia  and 
then  to  Constantinople  placed  Galatia  on  the  highway  of  imperial 
communication,  was  Hellenism  in  its  Christian  form  gradually 
diffused  over  the  country.  (See  also  Ancyra;  Pessinus; 
GoRDimc.) 

II.  The  Roman  imtvince  of  Galatia,  constituted  35  B.C., 
included  the  gmter  part  of  the  country  ruled  by  Amyntas,  viz. 
Galatia  Propor,  part  of  Phrygia  towards  Fisidia  (ApoUonia, 
Antiodt  and  Iconium),  Pisi(Ua,  part  of  Lycaonia  (including 
Ljrstra  and  Derbe)  and  Isauria.  For  neaxly  100  years  it  was  the 
frontier  province,  and  the  changes  in  its  boundaries  are  an 
epitome  of  the  stages  of  Roman  advance  to  the  Euphrates,  one 
client-state  after  another  being  annexed:  Paphlagonia  in  6-5 
B.C.;  Sebastopolis,  3-2  B.C.;  Amasia,  a.d.  1-2;  Comana,  a.d. 
34~35! — together  formingPontus  Galaticus, — the  Pontic  kingdom 
of  Polemon,  A.o.  64,  under  the  name  Pontiis  Polemoniacus.  In 
A.D.  70  Cappadoda  (a  procuratorial  province  since  ajd.  17)  with 
Armenia  Minor  became  the  centre  of  the  forward  movement  and 
Galatia  lost  its  unportance,  being  merged  with  Oq^ndoda  in  a 
vast  double  govemorsh^  until  aj>.  114  (probab^),  when  Trajan 
s^ttiated  tJie  two  parts,  making  Galatia  an  inferiM  province  of 
diminished  size,  while  Cappadoda  with  Armenia  Minor  and 
Pontus  became  a  great  consular  military  province,  charged  with 
the  defence  of  the  frontier.  Under  Diodetian's  reorganization 
Galatia  was  divided,  about  295,  into  two  parts  and  the  name 
retained  for  the  northern  (now  nearly  identical  with  the  Galatia 
of  Deiotarus);  and  about  390  this  province,  amplified  by  the 
addition  of  a  few  towns  in  the  west,  was  divided  into  Galatia 
Prima  and  Secunda  or  Salutaris,  the  division  indicating  the 
renewed  importance  of  Galatia  in  the  Byzantine  empire.  After 
suffering  from  Per^ui  and  Arabic  raids,  Galatia  was  conquered 
by  the  Seljuk  Turks  in  the  xith  century  and  passed  to  the 
Ottoman  Turks  in  the  middle  of  the  14th. 

The  question  whether  the  "  Churches  of  Galatia,"  to  which  St 
Paul  addressed  his  Epistle,  were  situated  in  the  northern  or 
southern  part  of  the  province  has  been  much  discussed,  and  in 
England  Prof.  Sir  W.  M.  Ramsay  has  been  the  principal  advocate 
of  the  adoption  of  the  South-Galatian  theory,  which  maintains 
that  they  were  the  churches  planted  inDerbe,  Lystra,  Iconium  and 
Antioch  (see  Galatians).  In  the  present  writer's  opinion  this  is 
supported  by  the  study  of  the  historical  and  geographical  f  acts.*^ 

AuTHOKrriES,— Van  Gelder,  De  GaJKs  m  Graeda  et  Asia  (1888); 
Staehelin,  Gesck.  d.  kUifUuiat.  Galater  (1897);  Perrot,  De  Galatia 

*  In  the  unsettled  state  of  this  controversy,  weight  naturally 
attaches  to  the  opinion  <tf  experts  on  dther  side;  and  the  above 
statement,  while  opposed  to  the  view  taken  in  the  following  article 
on  the  qnstle,  must  be  taken  on  its  merits. — Ed.  E3, 


proa.  Rom.  (1867) ;  Sir  W.  M.  Ramsay,  Histor.  Geogr.  (1890),  St  Paul 
(1898),  and  Introd.  to  Histor.  Commeniary  on  Galatiaru  (1899). 
For  antiquities  generally,  Perrot,  Explor.  archiol.  de  la  Galatie  (1862); 
K.  Humann  and  O.  Puchstein,  Reisen  in  Kleinasien  (1890);  Koerte, 
Aiken.  Mitteilungen  (1897);  Anderson  and  Crowfoot,  Journ.  of 
Hellenic  Studies  ( 1 899) ;  and  Anderson,  Map  of  Asia  Minor  (London, 
Murray,  1903).  (J.  G.  C.  A.) 

GALATIANS,  EPISTLE  TO  THE.  one  of  the  books  of  the  New 
Testament.  This  early  Christian  scripture  is  one  of  the  books 
militant  in  the  worid's  literature.  Its  usefulness  to  Luther  m  his 
propaganda  was  no  acddent  in  its  history;  it  originated  in  a 
controversy,  and  the  varying  views  of  the  momentous  struggle 
depicted  in  Gal.  iL  and  Acts  xv.  have  naturally  determined,  from 
time  to  time,  the  conception  of  the  epistle's  aim  and  date. 
Details  of  the  long  critical  discussion  of  this  problem  cannot  be 
given  here.  (See  Paul.)  It  must  suffice  to  say  that  to  the  present 
writer  the  identification  of  Gal.  ii.  i-io  with  Acts  xi.  28  f .  and  not 
with  Acts  XV.  appears  quite  imtenable,  while  a  fair  exegesis  of 
Acts  xvi.  1-6  implies  a  distinction  between  such  towns  as  Lystra, 
Derbe  and  Iconium  on  the  one  hand  and  the  Galatian  X(!}pa  with 
Phrygia  upon  the  other.'  A  further  visit  to  the  latter  country  is 
mentioned,  upon  this  view,  in  Acts  xviii.  33.  The  Christians  to 
whom  the  epistle  was  addressed  were  thus  inhabitants,  for  the 
most  part  (iv.  S)  of  pagan  birth,  belonging  to  the  northern 
section  of  Uie  province,  perhaps  mainly  in  its  south-western 
district  adjo^iing  Bithynia  and  the  province  of  Asia.  The  scanty 
allusions  to  Ohis  mission  in  Acts  cannot  be  taken  as  any  objection 
to  the  theory.  Nor  is  there  any  valid  geographical  difficulty. 
The  coimtry  was  quite  accessible  from  Antioch.  Least  of  all  does 
the  historical  evidence  at  oxu:  disposal  justify  the  inference  that 
the  dvilization  of  north  Galatia,  during  the  ist  century  a.d., 
was  Romano-Gallic  rather  than  Hellenic;  for,  as  the  coins  and 
inscriptions  indicate,  the  Anatolian  culture  which  predominated 
throughout  the  province  did  not  exdude  the  infusion  either  of 
Greek  reli^ous  conceptions  or  of  the  Greek  language.  The  degree 
of  elementary  Greek  culture  needful  for  the  imderstanding  of 
Galatians  cannot  be  shown  to  have  been  foreign  to  the  in- 
habitants of  north  Galatia.  So  far  as  any  trustworthy  evidence 
is  available,  such  Hellenic  notions  as  are  presupposed  in  this 
epistle  might  well  have  been  intelligible  to  the  Galatians  of  the 
northern  provinces.  Still  less  does  the  acquaintance  with  Roman 
jurisprudence  in  iii.  is-iv.  2  imply,  as  Halmel  contends  (t^6er 
r&m.  Reckt  imGalaterbrief,  1895),  not  merely  that  Paul  must  have 
acquired  such  knowledge  in  Italy  but  that  he  wrote  the  epistle 
thoe.  A  popular  acquaintance  with  the  outstanding  features  of 
Roman  law  was  widdy  diffused  by  this  time  in  Asia  Minor. 

The  epistle  can  hardly  have  beoi  written  thereffffe  until  after 
the  period  described  in  Acts  xviii.  72,  but  the  terminus  ad  quern  is 
more  difficult  to  fix.*  The  composition  may  be  placed  (cf.  the 
present  writer's  Historical  New  Testament,  pp.  124  f.  for  details) 
either  during  the  earlier  part  of  Paul's  residence  at  Ephesus 
(Acts  xix.  1, 10,  so  most  editors  and  scholars),  or  on  his  way  from 
Ephesus  to  C<»inth,  or  at  Corinth  itself  (so  Ughtfoot,  Bleek, 
Salmon). 

The  q)i8tle  was  not  written  until  Paul  had  visited  Thessalonica, 

*  The  historical  and  geographical  facts  concerning  Galatia,  which 
lead  other  writers  to  support  the  south  Galatian  theory,  are 
stated  in  the  preceding  article  on  C^latia ;  and  the  question  is  still 
a  matter  of  controversy,  the  division  of  opinion  being  to  some  extent 
dependent  on  whether  it  is  apfxooched  from  the  pMnt  of  view  of  the 
archaeologist  or  the  Biblical  critic.  The  ablest  re- statements  ctf  the 
north  Galatian  theory,  in  the  light  of  recent  pleas  for  south  Galatia 
as  the  destination  of  this  epistle,  may  be  found  by  the  English 
reader  in  P.  W.  Schmiedel's  exhaustive  article  in  Encycl.  BtUica 
(1593-1616)  and  Prof.  G.  H.  Gilbert's  Student's  Life  of  Paul  (1902), 
pp.  260-373.  Schmiedel's  arguments  are  mainly  directed  asxunsC 
Sir  W.  M.  Ramsay,  but  a  recent  Roman  Catholic  scholar,  Dr  A« 
Steinmann,  takes  a  wider  survey  in  a  pamphlet  on  the  north  Galatian 
side  of  the  controversy  {Die  A  bfassungszeit  des  Galaterhriefes,  M  ttnster, 
i.  W.,  1906),  carrying  forward  the  pc^nts  already  ui^ed  hy  Sieffert 
and  Zdckler  amongst  others,  and  especially  refuting  hts  fellow- 
churchman.  Prof.  Valentine  Weber. 

*The  tendency  among  adherents  of  the  south  Galatian  theory 
is  to  put  the  epistle  as  early  as  possible,  maldng  it  contemporaneous 
with,  if  not  prior  to,  i  Thessalonians.  So  Douglass  Round  in  The 
Date  «f  St  Paul's  EpisOe  to  the  Galatiatu  (1906) 
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but  the  Gttlatian  churches  owed  their  origin  to  a  mission  of  Paul 
undertaken  some  time  before  he  crossed  from  Asia  to  Europe. 
When  he  composed  this  letter,  he  had  visited  the  churches  twice. 
On  the  former  of  these  visits  (iv.  13  tA  xpArepo*'),  though 
broken  down  by  illness  (2  Cor.  xii.  7-9  ?)  he  had  been  enthusi- 
astically welcomed,  and  the  immediate  result  of  his  mission  was 
an  outburst  of  religious  fervour  (iii.  1-5,  iv.  14  f.).  The  local 
Christians  made  a  most  promising  start  (v,  7) .  But  they  failed  to 
maintain  their  ardour.  On  his  second  visit  (iv.  13,1.  7,v.2i)  the 
apostle  found  in  many  of  them  a  disheartening  slackness,  due  to 
discord  and  indpient  legalism.  His  plain-speaking  gave  offence 
in  some  quarters  (iv,  16),  though  it  was  not  wholly  ineffective. 
Otherwise,  this  second  visit  is  left  in  the  shadow.*  So  far  as  it 
was  accompanied  by  wamhigs,  these  were  evidently  general 
rather  than  elicited  by  any  definite  and  imminent  peril  to  the 
churches.  Not  long  afterwards,  however,  some  judaizing 
opponents  of  the  apostle  (note  the  contemptuous  anonymity  of 
the  Ttm  in  i.  7,  as  in  Col.  ii.  4  f.),  headed  by  one  prominent  and 
influential  individual  (v.  10),  made  their  appearance  among  the 
Galatians,  promulgating  a  *'  gospel  "  which  meant  fidelity  to,  not 
freedom  from,  the  Law  (i.  6-10).  Arguing  from  the  Old  Testa- 
ment, they  represented  Paul's  gospel  as  an  imperfect  creed  which 
required  to  be  supplemented  by  legal  exactitude,*  including 
ritual  observance  (iv.  xo)  and  even  circumcision,*  while  at  the 
same  time  they  sought  to  undennine  bis  authority  *  by  pointing 
out  that  it  was  derived  from  the  apostles  at  Jerusalem  and 
therefore  that  his  teaching  must  be  <^>en  to  the  chedcs  and  tests 
of  that  orthodox  primitive  standard  wliich  they  themselves 
claimed  to  embody.  The  sde  valid  charter  to  Messianic  privileges 
was  observance  of  the  Mosaic  law,  which  mnained  obligatory 
upon  pagan  converts  (iii.  6-9,  16). 

When  the  news  of  this  relapse  reached  Paul,  matters  had 
evidently  not  yet  gone  too  far.  Only  a  few  had  been  circum- 
cised. It  was  not  too  late  to  arrest  the  Galatians  on  their  down* 
ward  plane,  and  the  apostle,  imable  or  unwilling  to  re-visit  them, 
despatched  this  epistle.  How  or  when  the  information  came  to 
Mm,  we  do  not  kmm.  But  the  gravity  of  the  atuatiott  renders 
it  unlikely  that  he  would  delay  to:  any  leagth.  of  time  in  writing 
to  counteract  the  intrigues  of  his  opponents;  to  judge  from 
alhisunis  like  those  in  i.  6  (rax^  and  ittraTlBeade — the  lapse 
still  in  progress),  we  may  conclude  that  the  interval  between  the 
reception  of  the  news  and  the  omiposition  of  the  letta  must  have 
been  comparatively  brief. 

After  a  short  introduction'  (i.  1-5),  izistead  of  giving  his  usual 
word  of  commendaticm,  he  plunges  into  a  personal  and  historical 
vindication'  of  his  ^K)at<^  indepradehce,  which,  developed 
n^atively  and  positively,  torna  the  first  of  the  three  main 

'  It  is  not  quite  clear  whether  traces  of  the  Judaistic  agitation 
were  already  lound  by  Paul  on  this  visit  (so  especially  Holsten, 
Lipeius,  Simert,  Pfladerer,  Weiss  and  Weizsficker)  or  whether  they 
are  to  be  dated  subsequent  to  bis  departure  (so  Philippi,  Renan  ana 
Hofmann,  among  others).  The  tone  of  surprise  which  marks  the 
opening  of  the  epistle  tells  in  favour  of  the  latter  theory.  Paul 
seems  to  have  been  taken  aback  by  the  news  of  the  Galatians' 
defection. 

'  Apparently  they  were  clever  enough  to  keep  the  Galatians  in 
ignorance  that  the  entire  law  would  require  to  be  obeyed  (v.  3). 

•  The  critical  dubiety  about  o66t  in  ii.  5  (cf.  Zahn's  excursus  and 
Prof.  Lake  in  Expositor,  March  1906,  p.  236  f.)  throws  a  slight  doubt 
on  the  interpretation  of  ii.  3,  but  it  is  clear  that  the  aeitators  had 
quoted  Paul  a  practi<»  as  an  authoritative  aancUon  of  the  rite. 

'  '*  This  depreciation  is  voiced  in  their  catch-word  al  tonodrrts 
(''those  of  repute,"  ii.  6),  while  other  echoes  of  their  talk  can  be 
overheard  in  such  phrases  as  "  we  are  Abraham's  seed  "  (iii.  16), 
"  sinners  oTGentiles  "  (ii.  15)  and  "  Jerusalem  which  is  our  mother  " 
(iv.  26),  as  well  as  in  th^  charges  against  Paul  of  "  seeking  to  please 
men  "  (i.  10)  and  "  preachii^  circumcision  "  (v.  11). 

•  Not  only  is  the  address  to  the  churches  of  Galatia  "  unusually 
bare,  bat  Paul  associates  no  one  with  himself,  either  because  he  was 
■on  a  journey  or  because,  as  the  attacked  party,  he  desired  to  con- 
centrate attention  upon  his  personal  commission.  Yet  the  i/nas  of 
i.  8  indicates  colleagues  tike  Slas  and  Timothy. 

•Cf.  Hausrath's  History  of  the  N.T.  Times  (lit  pp.  181-199J,  with 
the  fine  remarks,  on  yi.  17,  that  "  Paul  stands  before  us  tike  an 
ancient  geno^  ^o  baies  his  breast  before  his  mutinous  l^ioos,  and 
shows  them  the  scars  of  the  wounds  that  proclaim  him  not  unworthy 
to  be  called  In!q>erator." 
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sections  in  the  epistle  (i.  6-u.  ai).  In  the  dosing  passage  he 
drifts  ova  fxom  an  account  of  this  interview  with  Petear  into  a 
sort  of  monologue  upon  the  incompatibility  of  the  Mosaic  law 
with  the  Christian  go^>el  (ii.  x5-sx),'  and  this  starts  him  afresh 
upon  a  trendhant  expostulation  and  appeal  (iii.  i-v.  x  2)  regarding 
the  alternatives  of  law  and  spirit.  Faith  dominates  this  section; 
faith  in  its  historical  career  and  as  the  vantage-ground  of 
Christianity.  The  much-TOunted  law  is  shown  to  be  merely  a 
provisional  episode^  culminating  in  the  gospel  (iii.  7-28)  as  a 
message  of  filial  confidence  and  freedom  (iii.  29-iv.  11).  The 
genuine  "sons  of  Abraham"  are  not  legalisdc  Jewish  Christians 
but  those  who  simply  possess  faith  in  Jesus  Christ.  A  passionate 
outburst  then  follows  (iv.  1 2  f .) ,  and,  harping  still  on  Abraham,  the 
apostle  essays,  with  fresh  rabbinic  dialectic,  to  establish  Christi- 
anity over  legalism  as  the  free  and  final  religion  for  men,  applying 
this  to  the  moral  situation  of  the  Galatians  themselves  (v.  i-ia). 
This  conception  d  freedom  then  leads  him  to  define  the  moral 
responsibilities  of  the  faith  (v.  13-vi.  10),  in  order  to  prevent 
misconception  and  to  enforce  the  claims  of  the  gospel  upon  the 
individual  and  social  life  of  the  Galatians.  The  ^ilogue  (vi. 
11-21)  reiterates,  in  a  handful  of  abrupt,  emfdudc  sqitenccs, 
the  main  points  of  the  epistle. 

The  allusion  in  vi.  11  (tSert -rrpdicots  iifuy  'ypdjxfuuru'  lYpa^v 
T§  ifi^  jc^pi)  is  to  the  la^  bold  size '  of  the  letters  in  Paul's 
handwriting,  but  the  object  and  scope  of  the  reference  are 
matters  of  dilute.  It  is  " a sensatitmal  heading"  (Findlay), 
but  it  may  eitha  refer"  to  the  whde  epistle  (so  Atigustine, 
Chrysostom,  &c.,  followed  by  Zahn)  or,  as  most  hold  (with 
Jerome)  to  the  postscript  (vi.ii-x8).  Paul  commonly  dictated  his 
letters.  His  use  of  the  autograph  here  may  have  been  to  prevent 
any  suspicion  of  a  forgery  or  to  mark  the  personal  empha^  of  his 
message.  In  any  case  it  is  assumed  that  the  Galatians  knew  his 
handwriting.  It  is  unlikely  that  he  inserted  this  postscript  from  a 
feeling  of  ironical  playfulness,  to  make  the  Galatians  realize  that, 
after  the  sternness  of  the  early  chapters,  he  was  now  treating 
them  like  children,  "playfully  hinting  that  surely  the  large 
letters  will  touch  their  hearts  "  (so  Ddssmann,  BiUeStudies 
(1901),  346  f.). 

The  eariiest  allusion  to  the  e^nstle"  is  the  notice  of  its  inclusion 
in  Mardon's  canon,  but  almost  verbal  echoes  of  liL  xo-13  are  to  be 
heard  in  Justin  Martyr's  Dial,  xdv.-xcv. ;  it  was  certainly  known 
to  Polycarp,  and  as  the  2nd  c«itury  advances  the  evidence  of 

Its  popularity  multiplies  on  all  sides,  from  Ptolemaeus  and  the 
Ophites  to  Irenaeus  and  the  Miuratorian  canon  (cf.  Gregory's 
Canon  and  Text  of  N.T.,  1907,  pp.  201-203).  It  is  no  longer 
necessary  for  serious  criticism  to  refute  the  objections  to  its 
authenticity  raised  during  the  19th  century  in  certain  quarters;" 
as  Macaulay  said  of  the  authenticity  of  Caesar's  commentaries, 
"  to  doubt  on  that  subject  is  the  mere  rage  of  scepticism." 

'  Cf.  T.  H.  Green's  Works,  iii.  186  f.  Verses  15-17  are  the  indirect 
abstract  of  the  speech's  argument,  but  in  verses  18-21  the  apostle, 
carried  away  by  the  thought  and  barrier  of  the  moment  as  he  dic- 
tates to  his  amanuensis,  forgets  the  original  situation. 

*  Thus  Paul  reverses  the  ordinary  rabbinic  doctrine  wluch  taught 
(cf*  Kiddushinii  30,  b)  that  the  law  was  given  as  the  divine  rtvaedy 
tor  the  evil  yeser  of  roan.  So  far  from  beu%  a  remedy,  he  argues,  it 
is  an  aggravation. 

•According  to  Plutarch,  Cato  the  elder  wrote  histories  for  the 
use  of  his  son,  Ul^  xctpl  kiU  fivyi^i  yp&ti/Mvip  (cf.  Field's  Notes 
on  Translation  of  the  New  Testament,  p.  191).  If  the  point  tA 
Gal.  vi.  II  lies  in  the  size  of  the  letters,  Paul  cannot  have  contem- 
plated copies  of  the  epistle  bnng  made.  He  must  have  assumed 
that  the  autograph  would  reach  all  the  local  churches  (cf.  2  Thess. 
iii.  17,  with  E.  A.  Abbott,  Johannine  Grammar,  pp.  530-532). 

"  For  iypa.'f'a,  the  epistolary  aorist,  at  the  dose  ot  a  letter,  cf. 
Xen.  Anab.  i.  9.  35,  Thuc.  i.  139.  3,  Ezra  iv.  14  (LXX)  and  Lucian, 
Dial.  Meretr.  x. 

"  Hermann  Schulze's  attempt  to  bring  out  the  filiation  of  the 
later  N.T.  literature  to  Galatians  {Die  Urspr^nglickkeit  des  Galater- 
briefes,  Leipz^,  1903)  involves  repeated  exaggerations  of  the  literary 
evidence.' 

"  Cf.  especially  T.  Gloe's  Die  jUngste  KriUk  des  Gdaterhriefes 
(Ldpzig,  1890)  and  Baljon's  reply  to  Steck  and  Loman  {'B.xeg.- 
krittsche  v^handeUng  ODer  den  Br%t^ van  P.  aan  de  GaL,  1889).  The 
English  reader  may  consult  Schmiedel's  article  (already  referred 
to)  and  Dr  R.  J.  Knowling*8  Tie  TeOtmony  tf  St  Paul  to  Ckritt 
(1905).  28  f. 
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Even  the  ptotAsaa  of  its  integrity  are  quite  seconduy,  Mardon 
(cf.  Teit.  Adv.  Marc.  3-4)  removed  what  he  judged  to  be  some 
interpdations,  but  van  Manen's  attempt  to  prove  that  Mardon's 
text  is  more  origmal  than  the  canonical  {Theolog.  Tijdschrift, 
1887, 400  f.  451  f.)  has  won  no  support  (cf.  C.  Clemen's  refutation 
in  Die  EinkeiilichkeU  der  pattlin.  Briefe,  1894,  pp.  100  f.  and 
Zahn's  Geschichte  d.  N.  T.  lichen  Kanons,  ii.  409  f and  Uttle  or  no 
weight  attaches  to  the  attempts  made  (e.g.  by  J.  A.  Cfamer)  to 
disentangle  a  Pauline  nucleus  from  later  accretions.  Even 
D.  Vtilter,  who  applies  this  method  to  the  other  Pauline  epistles, 
admits  that  Galatiuis, whether  authentic  or  not,  is  substantially  a 
literary  unity  (Pauliu  mid  seine  Briefe,  1905,  pp.  229-285).  The 
frequent  roughnesses  of  the  traditional  text  suggest,  however,that 
here  and  there  marginal  glosses  may  have  crept  in.   Thus  iv.  250 
(tA  y6fi  Su'S  6pos  hm-lv  kv  r^'Apafil^  probably  represents 
the  explanatory  and  prosaic  gloss  of  a  later  editor,  as  many 
scholars  have  seen  from  Bentley  (Opttscula  philologica,  1781,  pp. 
S33  i  )  to  H.  A.  Schott,  J.  A.  Cramer,  J.  M.  S.  Baljon  and  C. 
Holsten.   The  general  style  of  the  epistle  is  vigorous  and  unpre- 
mediuted,  "  one  continuous  rush,  a  veritable  torrent  of  genuine 
and  inimitable  Paulinism,  like  a  mountain  stream  in  full  flood, 
such  as  may  oftea  have  been  seen  by  his  Galatians"  (J. 
Macgregor) .  But  there  is  a  cerUun  rhythmical  balance,  especiaUy 
in  the  first  chapter  (cf.  J.  Weiss,  BeitrUge  sur  pavlin.  Rhetorik, 
1897,  8  f.);  here  as  elsewhere  the  rush  and  flow  of  feeling  carry 
with  them  some  care  for  rhetorical  form,  in  the  shape  of 
antitheses,  such  as  a  pupil  of  the  schools  might  more  or  less 
unconsciously  retain.*   AJl  through,  the  letter  shows  the  breaks 
'  and  pauses  of  a  mind  in  direct  contact  with  some  personal  crisis. 
Hurried,  unconnected  sentences,  rather  than  sustained  argument, 
are  its  most  characteristic  features.'   The   trenchant  re- 
monstrances and  fiery  outbursts  make  it  indeed  "  read  like  a 
dithyramb  from  beginning  to  end." 

Bibliography. — Of  more  modern  editions  in  English,  the  most 
competent  are  those  of  C.  J.  Ellicott  (4th  ed.,  1867,  strong  in  lingu- 
istic and  grammatical  material).  Prof.  Eadie  (Edinburgh,  18^), 
J.  B.  Lightfoot  (nth  ed.,  189a),  Dean  Alford  (3rd  ed.,  1862)  and 
F.  Kendall  (Expositor's  Greek  Testament,  1903)  on  the  Greek  text; 
Dr  Sanday  (in  Ellicott's  Commentary,  1879),  Dr  Jas.  Macgr^or 
(Edinburgh,  1879),  B.  Jowett  (3rd  ed.,  1894),  Huxtable  (Pidpit 
Comment.,  1885),  Dr  Amr  Beet  (London,  1885,  &c.),  Dr  W.  F. 
Adeney  (Centuiy  Bible),  Dr  E.  H.  Perowne  (Cambridge  Bible,  1890) 
and  Dr  James  Drummond  (Internal.  Handbooks  to  N.T.,  1899)  also 
comment  on  the  English  text.  The  editions  of  Lightfoot  and 
Jowett  are  especially  valuable  for  their  subsidiary  essays,  and  Sir 
W.  M.  Ramsay's  Historical  Commentary  on  Galatians  (1899)  contains 
archaeological  and  historical  material  which  is  often  ifluminatiDg. 
The  French  editions  are  few  and  minor,  those  by  A.  Sardinoux 
(Valence,  1837)  and  E.  Reuss  (1878)  being  adequate,  however.  In 
Germany  the  two  most  up-to-date  editions  are  by  F.  Sieffert 
(in  Meyer's  CormnetU.,  1890}  ami  Th.  Zahn  (and  ed.,  1907) ;  these 
supersede  most  of  the  earlier  works,  but  H.  A.  Schott  (1834),  A. 
Wieseler  (GSttingen,  1859),  G.  B.  Winer  (±tb  ed..  1859),  J.  C.  K.  von 
Hofmann  (2nd  ed.,  1872),  PhiUppi  (1884),  R.  A.  Lipeius  (and  ed., 
Hand.-Commentar,  1892),  and  Z6ckler  (and  ed.,  1894)  may  still  be 
consulted  with  advantage,  while  Hilgenfeld's  commentary  (1852) 
discusses  acutely  the  historical  Droblems  of  the  epistle  from  the 
standpoint  of  Baur's  criticism.  The  works  of  A.  Schlatter  (2nd  ed., 
1894)  and  W.  Bousset  (in  Die  Sclaiften  des  N.T.,  and  ed.,  1907)  are 
more  popular  in  character.  F.  Wtndischmann  (Mayence,  1843), 
F.  X.  Reithmayr  (1865),  A.  SchSfer  (Manster,  1890)  and  P.  Comely 
(1893,  also  in  Cursus  scriptttrae  sacrae,  1907)  are  the  most  satis- 
factory modem  editors,  from  the  Roman  Catholic  church,  but  it 
shoula  not  be  forgotten  that  the  l6th  century  |»oduced  the  Literalis 
expositio  of  Cajetan  (Rome,  153Q)  and  the  similar  work  of  Pierre 
Barahona  (Salamanca,  1590},  no  less  than  the  epoch-maldiur  edition 
of  Luther  (LAtin,  1519,  &cj  German,  1535  f.;  EngUdi,  I575Q>  After 
Calvin  and  Grotius,  H.  E.  G.  Pauluo  {Des  Apostel  P.  Lehrbriefe 
an  die  Gal.  u.  Rdmer  Christen,  1831)  was  perhaps  the  most  inde- 
pendent interpreter.  For  the  patristic  editions,  see  the  introductory 
aectioni  in  Zahn  and  Lightfoot.   The  religious  thought  of  the  epistle 

*  Compare  the  minute  analysis  of  the  whole  efattle  in  F.  Blass, 
Die  Rhythmen  der  asianischen  und  rdmischen  Kunstprosa  (1905), 


of  Menander. 

» This  affects  even  the  vocabulary  which  has  also  "  einen  gemssen 
vulgSren  Zug  "  (NSgeli,  Der  Wortschotz  des  Apostels  Paulus,  1905, 
pp.  78-79). 


u  adnuiably  expounded  from  different  standpoints  by  C.  Holsten 
(Das  Evangeitum  Paidus,  Teil  1.,  i.,  1880),  A.  B.  Bruce  (St  Paul  s 
CotKeptton  of  Christianity,  1894,  pp.  49.70)  and  Prof.  G.  G.  Findlay 
(Expositors  Btbte).  On  the  historical  aspects,  Zimmer  (Galat.  und 
Aposfdgesckukte,  1882)  and  M.  Thomas  (MHanges  Histoire  et 
de  ItU.  reUguuse,  Paris,  1809,  pp.  1-195)  are  excellent;  E.  H. 
Askwith  s  essay  [Epistle  to  the  Galatians,  its  Destination  and  Daie, 
1899)  advocates  mgeniously  the  south  Galatian  theory,  and  W  S 
Wood  (Studies  in  St  Paul's  Epistle  to  the  GalaHans,  iM?)  critiKzes 
Lightfoot.  General  studies  of  the  epistle  will  be  found  in  all  bio- 
grapbi^  of  Paul  and  histories  of  the  apostolic  age,  as  well  as  in  works 


V  •  3"".  Volkmar  s  Paulus  vom  Damaskus  bis  turn  Galaterbrief 
(1887),  to  which  may  be  added  a  series  of  papers  by  Haupt  mDeutsche 
Et>ang.-mtter  (iQOji),  1-16,  89-108.  161-183,  238-359.  and  an  earlier 
set  by  Hilgenfeld  m  the  Zeitschrift  JUr  vnss.  Theologie  ("  Zur  Vor- 
geschichte  des  Gal."  i860,  pp.  206  f.,  1866,  pp.  301  f.,  1884,  pp.  303  f.). 
Other  mon<^ph8  and  essays  have  been  noted  in  the  course  of  this 
article.  See  further  under  Paul.     -  (J.  Mt.) 

GALATINA,  a  town  of  Apulia,  Italy,  in  the  province  of  Lecce, 
from  which  it  is  14  m.  S.  by  rail,  233  ft.  above  sea-level.  Pop. 
(1901)  12,917  (town);  14,086  (commune).  It  is  chiefly  remark- 
able for  the  fine  Gothic  church  of  St  Caterina,  built  in  1390  by 
Raimondello  del  Balzo  Orsini,  count  of  Soleto,  with  a  fine  portal 
and  rose-window.  The  interior  contains  frescoes  by  Francesco 
d'  Arezzo  (1435).  The  apse  contains  the  fine  mausoleum  of  the 
son  of  the  founder  (d.  1454),  a  canopy  supported  by  four  columns, 
with  his  statue  beneath  it. 

OALATZ  (Gak^ii),  a  city  of  Rumania,  capital  of  the  depart- 
ment of  Covurlm;  on  the  left  bank  of  the  river  Danube,  90  m. 
W.  by  N.  of  its  mouth  at  Sulina.  Pop.  (1900)  62,678,  including 
12,000  Jews.  The  Danube  is  joined  by  the  Sereth  3  m.  S.W.  of 
Galatz,  and  by  the  Pnith  10  m.  E.  Galatz  is  built  on  a  slight 
eminence  among  the  marshes  which  line  the  intervening  shore 
and  form,  beside  the  western  bank,  of  the  Fiuth,  the  shallow 
mere  called  Lake  Bratych  (BratefuS),  more  than  50  sq.  m.  in 
extent.  With  the  disappearance,  towards  the  dose  of  the  19th 
cuituiy,  of  most  of  its  older  quarters  in  which  the  cxooJced,  ill- 
paved  streets  and  insanitary  houses  were  liable  to  be  flooded  every 
year,  the  city  improved  rapidly.  Embankments  and  fine  quays 
were  constructed  along  the  Danube;  electric  tramways  were 
opened  in  the  main  streets,  which  were  lighted  by  gas  or 
electricity,  and  pure  water  was  supplied.  The  higher,  or  north- 
western part  of  the  city,  which  is  the  more  open  and  comfortable, 
contains  many  of  the  chief  buildings.  These  include  the  pre- 
fecture, consulate,  prison,  barracks,  dvil  and  military  hospitals 
and  the  offices  of  the  international  commission  for  the  contixd  of 
the  Danube  (q.v.).  The  bishop  of  the  lower  Danube  resides  at 
Galatz.  There  are  many  Orthodox  Greek,  Roman  Catholic  and 
other  churches;  the  most  interesting  being  the  cathedral,  and 
St  Mary's  church,  in  which  is  the  tomb  of  the  famous  Cossack 
chief,  Mazeppa  (1644--1709),  said  to  have  been  rifled  of  its  contents 
by  the  Russians.  Galatz  is  a  naval  station,  and  the  headquarters 
of  the  UL  army  corps,  protected  by  a  line  of  fortifications  which 
extends  for  45  m.  E.  to  Focshani  and  is  known  as  the  Sereth  line. 
But  the  main  importance  of  the  city  is  commercial.  Galatz  is  the 
chief  Moldavian  port  of  entry,  approached  by  three  waterways, 
the  Danube,  Sereth  and  Pruth,  down  which  there  is  a  continual 
volume  of  traffic,  except  m  mid-winter;  and  by  the  railways 
which  intersect  all  the  richest  portions  of  the  country.  TeztilM, 
machinery,  and  coal  make  up  the  bulk  of  imports.  Besides  a 
targe  trade  in  petroleum  and  salt,  Galatz  ranks  first  among 
Rumanian  cities  in  its  export  of  timber,  and  second  to  Braila  in 
its  export  of  grain.  It  possesses  many  saw-mills,  paste-milh, 
flour-mills,  roperies,  chemical  works  and  petroleum  refineries; 
manufacturing  also  metal  ware,  wire,  naib,  soap  and  candles. 
Vessds  of  2500  tons  can  discharge  at  the  quays,  but  cargoes 
consigned  to  Galatz  are  often  transhipped  into  lighters  at 
Sulina.  The  shipping  trade  is  largely  in  foreign  hands,  the 
principal  owners  bang  British. 

GALAZT,  pioperiy  the  Milky  Wav,  tam  the  Greek  name 
6  Ya\a(Ias,  sc.  iAkKos,  from^AXa,  milk,  d.  thel^t.  via  iaelea  (see 
Stae).  The  word  is  more  generally  employ^in  its  figurative  or 
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transferred  sense,  to  describe  a  gathering  of  brilliant  or  distin- 
guished persons  or  objects. 

OALBA,  SERVIUS  SULPICIUS,  Roman  general  and  orator. 
He  served  under  Lucius  Aemilius  Faulus  in  the  tiiird  Macedonian 
War.  As  praetor  in  151  b.c.  in  farther  Spain  he  made  himself 
infamous  by  the  treacherous  murder  of  a  number  of  Lusitaniaiis, 
with  thdr  wives  and  children,  after  inducing  them  to  surrender 
by  the  promise  of  grants  of  land.  For  this  in  1 49  he  was  brought 
to  trialt  but  secured  an  acquittal  by  bribery  and  by  holding  up  his 
little  children  before  the  people  to  gain  their  sympathy.  He  was 
consul  in  144,  and  must  have  been  alive  in  138.  He  was  an 
eloquent  speaker,  noted  for  his  violent  gesticulations,  and,  in 
Cicero's  opinion,  was  the  first  of  the  Roman  orators.  His 
speeches,  however,  were  almost  forgotten  in  Cicero's  time. 

Livy  xlv.  35;  Appian,  Hisp.  58-60;  Cicero,  De  oral.  i.  53,  iii.  7; 
Brutus  21. 

GALBA,  SERVIUS  SULPICIUS,  Roman  emperor  (June  a.d. 
68  to  January  69),  born  near  Terracina,  on  the  24th  of  December 
5  B.C.  He  came  of  a  noble  family  and  was  a  man  of  great  wealth, 
but  unconnected  either  by  birth  or  by  adoption  with  the  first  six 
Caesars.  In  his  early  years  he  was  regarded  as  a  youth  of 
remarkable  abilities,  and  it  is  said  that  both  Augustus  and 
Tiberius  prophesied  his  future  eminence  (Tacitus,  Annals,  vi.  20; 
Suetonius,  Galba,  4).  Praetor  in  30,  and  consul  in  33,  he  acquired 
a  wdl-merited  reputation  in  the  provinces  of  Gaul,  Germany, 
Africa  and  Spain  by  his  military  capability,  strictness  and 
impartiality.  On  the  death  of  Caligula,  he  refused  the  invitation 
of  his  friends  to  make  a  bid  for  empire,  and  loyally  served 
Chiudius.  For  the  first  half  of  Nero's  reign  he  lived  in  retire- 
ment, till,  in  61,  the  emperor  bestowed  on  him  the  province  of 
Hispania  Tarraconensis.  In  the  spring  of  68  Galba  was  informed 
of  Nero's  intention  to  put  him  to  death,  and  of  the  insurrection  of 
Julius  Vindex  in  Gaul.  He  was  at  first  inclined  to  follow  the 
example  of  Vindex,  but  the  defeat  and  suicide  of  the  latter 
renewal  his  hesitation.  The  news  that  Nymphidius  Sabinus, 
the  praefect  of  the  praetorians,  had  declared  in  his  favour  revived 
Galba's  spirits.  Hitherto,  he  had  only  dared  to  call  himself  the 
legate  of  the  smate  and  Roman  people;  after  the  murder  of 
Nero,  he  assumed  the  title  of  Caesar,  and  marched  straight  for 
Rome.  At  first  he  was  welcomed  by  the  senate  and  the  party  of 
order,  but  he  was  never  popular  with  the  soldiers  or  the  people. 
He  incurred  the  hatred  of  the  praetorians  by  scornfully  refusing 
to  pay  them  the  reward  promised  in  his  name,  and  disgusted  the 
mob  by  his  meanness  and  dislike  of  pomp  and  display.  His 
advanced  age  had  destroyed  his  energy,  and  he  was  entirely  in 
the  hands  of  favourites.  An  outbreak  amongst  the  legions  of 
Germany,  who  demanded  that  the  senate  should  choose  another 
emperor,  first  made  him  aware  of  his  own  unpopularity  and  the 
general  disamtent.  In  order  to  check  the  rising  storm,  he 
adopted  as  his  coadjutor  and  successor  L.  Calpumius  Fiso  Fri^ 
Licittianus,  a  man  in  every  way  worthy  of  the  honour.  His 
cboitx  was  wise  and  patriotic;  but  the  populace  regarded  it  as  a 
rign  of  fear,  and  the  praetorians  were  indignant,  because  the 
usual  donative  was  not  forthcoming.  M.  Salvius  Otho,  formerly 
governor  of  Lusitania,  and  one  of  Galba's  earliest  supporters, 
disappointed  at  not  being  chosen  instead  of  Piso,  entered  into 
communication  with  the  discontented  praetorians,  and  was 
adopted  by  them  as  their  emperor.  Galba,  who  at  once  set  out  to 
meet  the  rebels — he  was  so  feeble  that  he  had  to  be  carried  in  a 
litter — was  met  by  a  troop  of  cavalry  and  butchered  near  the 
Lacus  Curtius.  During  the  later  period  of  his  provincial  ad- 
ministration he  was  indolent  and  apathetic,  but  this  was  due 
either  to  a  desire  not  to  attract  the  notice  of  N«n  or  to  the 
growing  infirmities  of  age.  Tacitus  rightly  says  that  all  woi^ 
have  prtmounced  him  worthy  of  empire  k  he  had  never  been 
emperor  ("  omnium  consensu  capax  imperii  nisi  imperasset  "). 

See  his  life  by  Plutarch  and  Suetonius;  Tacitus,  Histories,  i.  7-49; 
Dio  CassiuB  Uiii.  23-briv.  6;  B.  W.  Henderson.  Cm/  War  and 
Rebellion  in  the  Roman  Empire,  A.D.  60-n  (iqo8);W.  A.  Spooner, 
On  the  Characters  of  Galba,  Otho  and  ViteUtus  in  Introd.  to  his  edition 
(1891}  of  the  Histories  of  Tacitus. 

GALBANUH  (Heb.  Haben&k;  Gr.xa>/3&nr),  a  gum-resin,  the 
product  of  Penda  galbaniHua,  indigenous  to  Persia,  and  perhaps 


also  of  other  umbelliferous  plants.  It  occurs  usually  in  hard  or 
soft,  irregular,  more  or  less  translucent  and  shining  lumps,  or 
occasionally  in  separate  tears,  of  a  Ught-brown,  yellowish  or 
greenish-yeUow  colour,  and  has  a  disagreeable,  bitter  taste,  a 
peculiar,  somewhat  musky  odour,  and  a  specific  gravity  of  i-2i2. 
It  contains  about  8%  of  terpene;  about  65%  of  a  resin  which 
contains  sulphur;  about  20%  of  gum;  and  a  very  small 
quantity  of  the  colourless  crystalline  substance  umbdliferone, 
CtHjOt,  Galbanum  is  one  of  the  oldest  of  drugs.-  In  Exodus 
zzz.  34  it  is  mentioned  as  a  sweet  ^ce,  to  be  used  in  the  making 
of  a  perfume  for  the  tabernacle.  Hippocrates  employed  it  in 
medicine,  and  Pliny  {N<U.  Hist.  xiiv.  13)  ascribes  to  it  extra- 
ordinary curative  powers,  concluding  his  account  of  it  with  the 
assertion  that  "  the  very  touch  of  it  mixed  with  oil  of  spondylium 
is  sufficient  to  kill  a  serpent."  The  drug  is  occasionally  given 
in  modem  medicine,  in  doses  of  from  five  to  fifteen  grains.  It 
has  the  actions  common  to  substances  containing  a  resin  and  a 
volatile  oil.   Its  use  in  medicine  is,  however,  obsolescent. 

OALCHAS*  the  name  given  to  the  highland  tribes  of  Ferghana, 
Kohbtan  and  Wakhan.  These  Aryans  of  the  Pamir  and  Hindu 
Kush,  kinsmen  of  the  Tajiks,  are  identified  with  the  Caicienses 
popuU  of  the  lay  Jesuit  Benedict  Goes,  who  crossed  the  Pamir 
in  1603  and  described  them  as  "  of  light  hair  and  beard  like  the 
Belgians."  The  word  "  Galcha,"  which  has  been  explained  as 
meaning  "  the  hungry  raven  who  has  withdrawn  to  the 
mountains,"  in  allusion  to  the  retreat  of  this  branch  of  the  Tajik 
family  to  the  mountains  to  escape  the  Tatar  hordes,  is  probably 
simply  the  Persian  galcha,  *'  clown  "  or  "  rustic,"  in  reference  to 
their  uncouth  manners.  The  Galchas  conform  physically  to 
what  has  been  called  the  "  Alpine  or  Celtic  European  race,"  so 
much  so  that  French  anthropologists  have  termed  them  "  those 
belated  Savoyards  of  Kohistan."  D'UjfaIvy  describes  them  as 
tall,  brown  or  bronzed  and  even  white,  with  ruddy  cheeks,  black, 
chestnut,  sometimes  red  hair,  brown,  blue  or  grey  eyes,  never 
oblique,  well-shaped,  slightly  curved  no&t,  thin  lips,  oval  f^ce  and 
round  head.  Thus  it  seems  reasonable  to  hold  that  the  Galchas 
represent  the  most  eastern  extension  of  the  Alpine  race  through 
Armenia  and  the  Bakhtiari  uplands  into  central  Asia.  The 
Galchas  for  the  most  part  profess  Sunnite  Mahommedanism. 

See  Robert  Shaw,  "  On  the  Galtchah  Languages,"  in  Joum.  As. 
Soc.  Bengal,  xlv.  (1876),  and  xlvi.  (1877);  Major  J.  Biddulph,  Tribes 
of  the  mndoo-Koosh  (Calcutta,  1880);  Hon.  Mountstuart  Elphin- 
stone.  An  Aceotmt  of  the  Kingdom  of  Caubtd  (1815);  BuU.  d$  la 
sociStS  d'antkropologie  de  Paris  (1887);  Charlea  Eugene  D'Uifalvy 
de  Mezoe-Koevesd,  Les  Aryens  (1896),  and  in  Revue  d'antkropo- 
logie (1879),  and  BitU.  dela  soc.de  ghofjt.  (June  1878) ;  W.  Z.  Ripley, 
Rous  tf  Europe  (New  York,  1899). 

GALE,  THEOPHILUS  (1628-1678),  English  nonconformist 
divine,  was  born  in  1628  at  Kingsteignton,  in  Devonshire,  where 
his  father  was  vicar.  In  1647  be  was  entered  at  Magdalen  College, 
Oxford,  where  he  took  his  B.A.  degree  in  1649,  and  M.A.  in  1652. 
In  1650  he  was  made  fellow  and  tutor  of  his  college.  He  remained 
some  years  at  Oxford,  discharging  actively  the  duties  of  tutor, 
and  was  in  1657  appointed  as  preacher  in  Winchester  cathedral. 
In  1662  he  refused  to  submit  to  the  Act  of  Uniformity,  and  was 
ejected.  He  became  tutor  to  the  sons  of  Lord  Wharton,  whom  he 
accompanied  to  the  Protestant  college  of  Caen,  in  Normandy, 
retiuming  to  Enghind  in  1665.  The  latto*  portion  of  his  life  he 
passed  in  London  as  assistant  to  John  Rowe,  an  Independent 
minister  who  had  charge  of  an  important  church  in  Holbom; 
Gale  succeeded  Rowe  in  1677,  and  died  in  the  following  year. 
His  principal  work,  The  Court  of  the  Gentiles,  which  appeared  in 
parts  in  1669,  167 1  and  1676,  is  a  strange  storehouse  of  miscel- 
laneous philosophical  learning.  It  resembles  the  Intellectual 
System  of  Ralph  Cudworth,  though  much  inferior  to  that  work 
both  in  general  construction  and  in  fundamental  idea.  Gale's 
endeavour  (based  on  a  hint  of  Grotius  in  De  veritate,  i.  16)  is  to 
prove  that  the  whole  philosophy  of  the  Gentiles  is  a  distorted  or 
manned  reproduction  of  Biblical  truths.  Just  as  Cndworth 
referred  the  Democritean  doctrine  of  atonu  to  Moses  as  the 
original  author,  so  Gale  tries  to  ^ow  that  the  various  systems  of 
Greek  thought  may  be  traced  back  to  Biblical  sources.  Lake  so 
many  of  the  learned  works  of  the  17th  century,  the  Court  of  the 
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GentUesh  is  chaotic  and  unsystematic,  while  its  erudition  is 
rendered  almost  valueless  by  the  complete  absence  of  any  oitical 
discrimination. 

Hifl  other  writings  are:  A  True  Idea  of  Jansenism  (1669);  Theo- 
^ii,  or  a  Discourse  of  the  Saint's  Amiiie  with  God  in  Christ  (1671); 
Anatomie  of  Infidditie  (1673);  Idea  tieahgiae  (1673};  PhSosophia 
gmcra/cj  (1676). 

OALE,  THOMAS  (?i636-i702),  English  dassical  scholarand 
antiquarian,  was  bom  at  Scruton,  Yorkshire.  He  was  educated 
at  Westminster  school  and  Trinity  College,  Cambridge,  of  which 
he  became  a  fellow.  In  1666  he  was  appointed  regius  professor 
of  Greek  at  Cambridge,  In  1672  high  master  of  St  Paul's  school, 
in  1676  prebendary  of  St  Paul's,  in  1677  a  fellow  of  the  Royal 
Society,  and  in  1697  dean  of  York.  He  died  at  York  on  the  7th 
(or  8th)  of  April  1703.  He  published  a  collection,  Opuscula 
mytkologica,  ethka,  et  phystca,  and  editions  of  several  Greek  and 
Latin  authors,  but  bis  fame  rests  chie0y  on  his  collection  of  old 
works  bearing  on  Early  English  history,  entitled  Historiae 
Anglicanae  scriptores  and  Historiae  Britannicae,  Saxonicae, 
Anglo-Danicae  scriptores  XV.  He  was  the  author  of  the  inscrip- 
tion on  the  London  Monument  in  which  the  Roman  Catholics 
were  accused  of  having  originated  the  great  fire. 

See  J.  E.  B.  Mayor,  Cambridge  in  the  Time  of  Queen  Anne,  448-450. 

QALE.  I.  (A  word  of  obscure  origin;  possibly  derived  from 
Dan.  gal,  mad  or  furious,  8<nnetimes  applied  to  wind,  in  the  sense 
of  boisterous)  a  wind  of  considerable  power,  considerably 
stronger  than  a  breeze,  but  not  severe  enough  to  be  called  a  storm. 
In  nautical  language  it  is  usually  combined  with  some  qualifying 
word,  as  "  half  a  gale,"  a  "  stiff  gale."  In  poetical  and  figurative 
language  "  gale  "  is  <^ten  used  in  a  pleasant  sense,  as  in  "favour- 
ing gale  " ;  in  America,  it  is  used  in  a  slang  sense  for  boisterom  or 
excited  behaviour. 

».  The  payment  of  rent,  customs  or  duty  at  regular  intervals; 
a  "  hanging  gale  "  is  an  arrear  of  rent  left  over  after  each  suc- 
cessive "  gale  "  or  rent  day.  The  term  survives  in  the  Forest  of 
Dean,  for  leases  granted  to  the  "  free  miners  "  of  the  forest, 
granted  by  the  "  gaveller  "  or  agent  of  the  crown,  and  the  term  is 
also  applied  to  the  royalty  paid  to  the  crown,  and  to  the  area 
mined.  The  word  is  a  contracted  form  o£  the  O.  Eng.  gafol, 
which  survives  in  *'  gavel,"  in  gavdkind  {q.v,)j  and  in  the  name  of 
the  office  mentioned  above.  The  root  from  which  these  words 
derive  is  that  of  "  give."  Through  Latinized  forms  it  appears  in 
gahdk  (9.9.). 

3.  The  popular  name  of  a  plant,  also  known  as  the  sweet  gale  or 
gaul,  sweet  willow,  bog  or  Dutch  myrtle.  The  Old  English  form  of 
the  word  is  gagel.  It  is  a  small,  twiggy,  resinous  fragrant  shrub 
found  on  bogs  and  moors  in  the  British  Islands,  and  widely 
distributed  in  the  north  temperate  zone.  It  has  narrow,  short- 
stalked  leaves  and  inconspicuous,  apetalous,  unisexual  flowers 
borne  in  short  spikes.  The  small  drupe-like  fruit  is  attached  to  the 
peraistrat  bracts.  The  leaves  are  used  as  tea  and  as  a  country 
medicine.  John  Gerard  (HerbaU,  p.  1228)  describes  it  as  sweet 
willow  gaule,  and  refers  to  its  use  in  beer  or  ale.  Hie  genus 
Myrica  is  the  type  oS.  a  snail,  but  widely  distributed  order, 
Myricaceae,  which  is  placed  among  the  apetalbxis  families  of 
Dicotyledons,  and  is  perhaps  most  nearly  allied  to  the  willow 
family.  Myrica  cerifera  is  the  candleberry,  wax-myrtle  or  wax- 
tree  Cfl'.i'.)- 

QALEN.  CHRISTOPH  BERNHARD.  Freih£B£  von  (1606- 
1678),  prince  bishop  of  Milnster,  belonged  to  a  noble.  West- 
phalian  fanuly,  and  was  bom  on  the  i3th  of  October  1606. 
Reduced  to  poverty  through  the  loss  of  his  paternal  inheritance, 
he  took  holy  orders;  but  this  did  not  prevent  him  from  fighting 
on  the  side  of  the  emperor  Ferdinand  III.  during  the  concluding 
stages  of  the  Thirty  Years'  War.  In  1 650  he  succeeded  Ferdinand 
of  Bavaria,  archbishop  of  Cologne,  as  bishop  of  Milnster.  After 
restoring  some  degree  of  peace  and  prosperity  in  his  principality, 
Galen  had  to  contend  with  a  formidable  insurrection  on  the  part  of 
the  citizens  of  Milnster;  but  at  length  this  was  crushed,  and  the 
bellicose  bishop,  who  maintained  a  strong  army,  became  an 
important  personage  in  Europe.  In  1664  he  was  chosen  one  of 
the  directors  of  the  imperial  army  raised  to  fight  the  Turk; 


and  after  the  peace  which  followed  the  Christian  victory  at  St 
Gotthard  in  August  1664,  he  aided  the  English  king  Charles  II. 
in  his  war  with  the  Dutch,  until  the  intervention  of  Louis  XIV. 
and  Frederick  William  I.  of  Brandenburg  oompdled  him  to 
make  a  disadvantageous  peace  in  1666.  When  Galen  again 
atta^ed  Hdland  six  years  later  he  was  in  alliance  with  Louis,  but 
he  soon  deserted  his  new  friend,  and  fou^t  for  the  emperor 
Leopold  I.  against  France.  Afterwards  in  conjunction  with 
Brandenburg  and  Denmark  he  attacked  Charles  XI.  of  Sweden, 
and  conquered  the  duchy  of  Bremen.  He  died  at  Ahaus  on  the 
igth  of  September  1678.  Galen  showed  himself  anxious  to  reform 
the  church,  but  his  chid  energies  were  directed  to  hicreasing  his 
power  and  prestige. 

See  K.  TQcking,  Geschichie  des  Stifts  Munster  unler  C.  B.  von 
Galen  (MUnster,  1865);  P.  Corstiens,  Bernard  van  Gaien,  Vorst- 
Bisschop  van  Munster  (Rotterdam,  1872);  A.  Hiisine,  FUrstbtschof 
C.  B.  von  Galen  (MQnster,  1887);  and  C.  Brinkmann  in  the  English 
Historical  Review,  vol.  xxi.  (1906).  There  is  in  the  British  Museum 
a  poem  printed  in  1666,  entitled  Letter  to  the  bishop  of  Munster 
containing  a  Panegyrick  of  his  heroick  achievements  in  herotck  verse. 

OALEN  (or  Galenits),  CLAUDIUS,  called  Gallien  by  Chaucer 
and  other  writers  of  the  middle  ages,  the  most  celebrated  of 
andent  medical  writers,  was  bora  at  Pergamus,  in  Mysia,  about 
A.D.  130.  His  father  Nicon,  from  whom  he  received  his  early 
education,  is  described  as  remarkable  both  for  excellence  of 
natural  disposition  and  for  mental  culture;  his  mother,  on  the 
other  hand,  appears  to  have  been  a  second  Xanthippe.  In  146 
Gaien  began  the  study  of  medicine,  and  in  about  his  twentieth 
year  he  left  Pergamus  for  Smyrna,  in  order  to  place  himself 
under  the  instruction  of  the  anatomist  and  physician  Pelops,  and 
of  the  peripatetic  philosopher  Albinus.  He  subsequently  visited 
other  dties,  and  in  158  returned  from  Alexandria  to  Pergamus. 
A  few  years  later  he  went  for  the  first  time  to  Rome.  There  he 
healed  Eudemus,  a  celebrated  peripatetic  philosopher,  and  other 
persons  of  distinction;  and  ere  long,  by  his  learning  and  un- 
paralleled success  as  a  physician,  earned  for  himself  the  titles  of 
"  Paradoxologus,"  the  wonder-speaker,  and  "  Paradoxopoeus," 
the  wonder-worker,  thereby  incurring  the  jealousy  and  envy  of 
his  feUow-practitioners.  Leaving  Rome  in  168,  he  repaired  to 
his  native  city,  whence  he  was  soon  sent  for  to  Aquileia,  in 
Venetia,  by  the  emperors  Lucius  Vemsand  Marcus  Aurelius.  In 
170  he  returned  to  Rome  with  the  latter,  who,  on  departing 
thence  to  conduct  the  war  on  the  Danube,  having  with  difficulty 
been  persuaded  to  dispense  with  his  persomd  attendance, 
appointed  him  medical  guardian  ol  his  son  Commodus.  In 
Rome  Galen  remained  for  some  years,  greatly  extending  his 
r^utation  as  a  physician,  and  writing  some  of  his  most  important 
treatises.  It  would  appear  that  he  eventually  betook  himself  to 
Pergamus,  after  spending  some  time  at  the  island  of  Lenmos, 
where  he  learned  the  method  of  preparing  a  certain  popular 
medicine,  the  "  terra  lemnia  "  or  "  sigillata."  Whether  he  ever 
revisited  Rome  is  imcertain,  as  also  are  the  time  and  place  of  his 
death.  According  to  Suidas,  he  died  at  the  age  of  seventy,  or  in 
the  year  300,  in  Uie  reign  of  Septimius  Sewus.  however, 
we  are  to  trust  the  testimony  of  Abul-fari^,  his  decease  took 
place  in  SicUy,  when  he  waa  in  his  ei^^tieth  year.  Galen  was  one 
of  the  most  versatile  and  accomplished  writers  of  his  age.  He 
composed,  it  is  said,  nearly  500  treatises  on  various  subjects, 
including  logic,  ethics  and  grammar.  Of  the  published  works 
attributed  to  him,  83  are  recognized  as  genuine,  19  are  of  doubtful 
authenticity,  45  are  confessedly  spurious,  19  are  fragmentSi  and 
15  are  notes  on  the  writings  of  Hippocrates. 

Galen,  who  in  his  youth  was  carefully  trained  in  the  Stoic 
philosophy,  was  an  imusually  prolific  writer  on  logic.  Of  the 
numerous  oonunentaries  and  original  treatises,  a  catalogue  of 
which  is  given  in  his  work  De  proprns  litris,  one  only  has  come 
down  to  us,  the  treatise  on  FaUacies  in  dictione  ^bpl  Tuy  xttrd 
r^r  ao^itknev).  Many  points  ci  logical  theory,  however, 
are  discussed  in  his  medical  and  scientific  writings.  ^  name  is 
perhaps  best  known  in  the  history  of  logic  in  connexion  with  the 
fourth  syllogistic  figure,  the  first  distinct  statement  of  which  was 
ascribed  to  him  by  Averroes.  There  is  no  evidence  from  Galen's 
own  works  that  he  did  make  this  addition  to  the  doctrines  of 
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syllogism,  and  the  remarkable  passage  quoted  by  Minoides 
Minas  from  a  Greek  commentator  on  the  AnalyiieSt  referring  the 
fourUi  figure  to  Galen,  clearly  shows  that  the  addition  did  not, 
as  genexiUfy  supposed,  rest  on  a  new  principle,  but  was  merely  an 
anqtlificatkm  or  alteration  of  the  indirect  moods  of  the  first 
figurealzeady  noted  by  Theophrastus  and  the  earlier  Peripatetics. 

In  1844.  Minas  published  a  woilt,  avowedly  from  a  MS.  with  the 
superscription  Galmus,  entitled  TdKnvcv  ^ffaycayii  haKaerue^. 
Of  this  work,  which  contains  no  direct  intimation  oi  a  fourth 
figure,  and  which  in  general  exhibits  an  astonishing  mixture  of 
the  Aristotelian  and  Stoic  logic,  Frantl  speaks  with  the  bitterest 

'  contempt.  He  shows  demonstratively  that  it  cannAt  be  regarded 
as  a  writing  of  Gala's,  and  ascribes  it  to  s(Hnc  one  or  oth^  of  the 
later  Gre^  logicians.  A  full  summary  of  its  contents  will  be 
found  in  the  ist  voL  of  the  CescMchUder  Logik  (pp.  591-610),  and 

^  a  notice  of  the  logical  theories  of  the  true  Galen  in  the  same  work, 

.    There  have  been  numerou»  't?'^  or  parts  of  Galen j 

works,  among  the  editors  or  illustrators  ot  ^  maiijoned 

Jo.  Bapt.  Q^zo.  N.  Leonicenut,  L.  Fuchs,  A.  Lacuna,  Am.  S/i^^ 
BnuBBVolUB,  Aug.  Gadaldinus,  Conrad  Gesner,  ^Ivius,  Comanus, 
Jpaiines  Montanus,  Joannes  Caiua.  Thomas  Ltnacre,  Theodore 
Goulston,  Caspar  Hoffman,  Ren&  Cnartier,  Haller  and  KOhn.  Of 
L.atin  trandations  Cboulant  mentions  one  in  the  isth  and  twenty- 
two  in  the  following  century.  The  Greek  text  was  edited  at  Venice, 
in  1535,  5  vols,  foi.;  at  Basel,  in  1538,  5  vols,  fol.;  at  Paris,  with 
Latin  version  by  Ren£  Chartier,  in  1639,  and  in  1679,  vols,  fol.; 
and  at  Leipzig,  ini82i-z833,  by  C.  G.  luUin,  conudered  to  l>e  the  best, 
20  vols.  Svo.  An  epitome  in  English  of  the  works  of  Hippocrates 
and  Galen,  by  J.  R.  Coxe,  was  publi^ed  at  Philadelphia  in  1846. 
A  new  edition  of  Galen's  smaller  works  by  J.  Marquardt,  Iwan 
Mtlller  and  G.  Helnueich  was  published  in  three  volumes  at  Leipzig 
in  1884-1900. 

Further  details  as  to  the  life  and  an  account  of  the  anatomical 
and  medical  knowledge  of  Galen  will  be  found  in  the  historical  articles 
under  the  headi^  of  Anatomy  and  Mbdicinb.  See  also  Ren6 
Chartier's  Life,  in  his  edition  erf  Galen's  works;  N.  F.  J.  Ekv, 
Dictiotmain  Jnstorigue  de  la  nUdecme^  s.v.  "  Galien,"  torn. !.  (1778) ; 
F.  Adams's"  Commentary  "  in  his  Afnitca/  Works  of  Paulus  Aegineta 
(London  and  Aberdeen,  1834};  J.  Kidd,  "  A  Cursory  Analysis  of  the 
Works  of  Galen,  so  far  as  they  relate  to  Anatomy  and  Physiology," 
Trans.  Provinctal  Med.  and  Surg.  Assoc.  vi.,  1837,  pp.  299-336; 
C.  V>  Daremberg,  Exposition  des  connaissances  de  Gotten  sur  I'ana- 
Umie,  la  pkysitdotU  et  la  pathologie  du  systhne  neroeux  (Th^  pour 
!e  Doctoral  en  Midedne)  (Paris,  1841);  I.  R.  Gaaquet,  "The 
Practical  Medicine  of  Galen  and  his  Time,"  The  British  and  Foreign 
Medico-Chirurgical  Rev.,  vol.  xi.,  1867.  pp.  ^72-488;  and  Ilbe^, 
"  Die  Schriften  des  Claudius  Galenos, '  Shemiscncs  Museum  fur 
Pkitologie,  1889,  1892  and  1896. 

GALENA,  a  city  and  the  county*seat  of  Jo  Daviess  county, 
Illinois,  U.S.A.,  in  the  N.W.  part  of  the  state,  on  the  Galena 
(formerly  the  Fever)  river,  near  its  junction  with  the  Itussissippi, 
about  165  m.  W.N.W.  of  Chicago.  F<^.  (1900)  5005,  of  whom- 
91S  were  foreign-bom;  (19x0)  4835.  It  is  served  the  Chicago, 
Buriington  &  Quincy,  the  C^cago  &  North-Westem  and  the 
Illinois  Central  railways;  the  Galena  river  has  been  made 
navigable  by  government  locks  at  the  mouth  of  the  river,  but  the 
river  traffic  is  unimportant.  The  city  is  built  on  rocky  limestone 
bluffs,  which  rise  rather  abruptly  on  each  side  of  the  river,  and  a 
number  of  the  parallel  streets,  of  different  levels,  are  connected 
by  flights  of  steps.  In  Grant  Park  there  is  a  statue  of  General 
U.  S;  Grant,  who  was  a  resident  of  Galena  at  the  outbreak  of  the 
Civil  War.  In  the  vicinity  there  are  the  most  important  deposits  of 
zinc  and  lead  in  the  state,  and  the  city  derives  its  name  from  the 
deposits  of  sulphide  of  lead  (galena),  which  were  the  first  worked 
about  here;  below. the  galena  is  a  zone  of  zinc  carbonate  (or 
smithsonite)  ores,  which  was  the  main  zone  worked  between  1S60 
and  1890;  stiU  lower  Is  a  zoae  of  blende,  or  zinc  sulphide,  now 
the  principal  source  of  the  mineral  wealth  of  the  region.  The 
production  of  zinc  is  increasing,  but  that  of  lead  is  unimportant. 
The  principal  manufactures  are  mining  pumps  and  machinery, 
flour,  woollen  goods,  lumber  and  furniture.  Water  power  is 
afforded  by  the  river.  Galena  was  originally  a  trading  post, 
called  by  the  French  "  La  Pointe  "  and  by  the  English  "  Fever 
River,"  the  river  having  been  named  after  le  Fevre,  a  French 
trader  who  settled  near  its  mouth.  In  1826  Galena  was  laid  out 
as  a  town  and  received  its  present  name;  it  was  incoiporated  in 
183S  and  was  reincorporated  in  1S82.  In  1838  a  theatre  was 


opened, one  of  whose  proprietors  wasjoa^h  Jefferson, the  father 
of  the  celebrated  actor  of  that  name. 

GALENA,  a  city  of  Cherokee  county,  Kansas,  U.S.A.,  in  the 
extreme  S.£.  part  of  the  state,  on  Short  Creek  and  near  Spring 
river.  Pop.  (1890)  2496;  (1900)  10,155,  of  whom  580  were 
negroes  and  251  were  foreign-bom;  (1905,  state  census),  6449. 
It  is  situated  at  the  intersection  of  the  Missouri,  Kansas  &  Texas, 
and  the  Kansas  City,  Fort  Scott  &  Men^his  ("  Frisco  System  ") 
railways,  in  the  midst  (rf  a  lead  and  one  region,  extremely 
valuable  deposits  of  these  metals  having  been  discovered  in  1877, 
Smelters  and  foundries  are  its  principal  manufacturing  establish-' 
ments.  Water  power  in  abundance  is  furnished  by  the  Spring 
river.  After  the  discovery  of  the  ore  deposits  two  rival  companies 
founded  Galena  and  Empire  City  (pop.  in  1905, 982),  the  former 
S.  of  Short  Creek  and  the  l^ter  N.  of  i  t.  Galena  was  incorporated 
in  1877,  and  in  1907  Empire  City  was  annexed  to  it. 

GALENA*  an  important  on  of  lead,  consisting  of  lead  sulphide 
(PbS).  The  mineral  was  mentioned  by  Pliny  tmder  this  name, 
and  it  is  sometimes  now  known  as  lead-glance  (Ger.  Blei^larai)^ 
11  Crystallizes  in  th^  cubic  systeiil,  and  well-develcpcd  CrystiuS 
are  of  common  occurrence;  the  usual  fo^ffl  the  cube  or  the 
cubo-octahedron  (fig.).  An  important 
character,  and  one  by  iprtiich  the  mineral 
may  always  be  recognized,  is  the  perfect 
cubical  cleavage,  on  whicji  the  lustre  is 
brilliant  and  metallic.  The  colour  of  the 
mineral  and  of  its  streak  is  lead-grey; 
it  is  opaque;  the  hardness  is  2)  and 
the  specific  gravity  7-5.  Twinned 
crystals  are  not  common,  but  the 
presence  of  polysynthetic  twinning  is  sometimes  shown  by  fine 
striations  running  diagonally  or  obliquely  across  the  cleavage 
surfaces.  Large  masses  with  a  coarse  or  fine  granular  structure 
are  of  common  occurrence;  the  fractured  surfaces  of  such 
masses  present  a  q>an^ed  appearance  owing  to  the  numerous 
bright  cleavages. 

The  formuk  FbS  corre^nds  with  lead  86*6  and  sulphur 
13-4%.  The  mineral  neariy  always  contahis  a  small  amount  of 
silver,  and  sometimes  antimony,  arsenic,  copper,  gold,  selenium, 
&c.  Argentiferous  galena  is  an  important  source  of  silver;  this 
metal  is  present  in  amounts  rarely  exceeding  i  %,  and  often  less 
than  0-03  %  (equivalent  to  ro}  ounces  per  ton).  Since  argentite 
(AgtS)  is  isomorphous  with  galena,  it  is  probable  that  the  silver 
isomorphously  replaces  lead,  but  it  is  to  be  noted  that  native 
silver  has  been  detected  as  an  enclosure  in  galena. 

Galena  is  of  wide  distribution,  and  occurs  usually  in  metal- 
liferous vdns  traversing  crystalline  rocks,  day-slates  and  lime- 
stones, and  also  as  pockets  in  limestones.  It  is  often  associated 
with  blende  and  pyrites,  and  with  calcite,  fluorspar,  quartz, 
barytes,  chalybite  and  pearlspar  as  gangue  minerals;  in  the 
upper  oxidized  parts  of  the  deposits,  cerussite  and  anglesite 
occur  as  alteration  products.  The  mineral  has  occasionally  been 
observed  as  a  recent  formation  replacing  organic  matter,  such 
as  wood;  and  it  is  sometimes  found  in  beds  of  coal.  As  small 
concretionary  nodules,  it  occurs  disseminated  through  sand- 
stone at  Kommem  in  the  Eifel.  In  the  lead-mining  districts  of 
Derbjrshire  and  the  north  of  England  the  ore  occurs  as  veins  and 
fiats  in  the  Carboniferous  Limestone  series,  whilst  in  Cornwall 
the  veins  traverse  clay-slates.  In  the  Upper  Mississippi  lead 
region  of  Missouri,  Illinois,  Iowa  and  Wisconsin  the  ore  fills 
large  cavities  or  chambers  in  limestone. 

Galena  is  met  with  at  all  places  where  lead  is  mined;  of 
localities  which  have  yielded  finely  crystallized  specimens  the 
following  may  be  selected  for  mention :  Derbyshire,  Alston  in 
Cumberland,  Laxey  in  the  Isle  of  Man  (where  crystals  measuring 
almost  a  foot  across  have  been  found),  Neudorf  in  the  Harz, 
Rossie  in  New  York  and  Joplin  in  Missouri.  Good  crystals  have 
also  been  obtained  as  a  furnace  product. 

Coarsely  grained  galena  is  used  for  ^zlng  pottery,  and  is  then 
known  as  "  potters*  ore  "  or  alquifoux. 

Xhe  galena  group  includes  several  other  cubic  minerals,  such  as 
a98,  itite  (9.V.).  Mention  may  also  be  made  here  of  dausthalite 
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(lead  selenide,  PbSe)  end  aitaite  (lead  telluride,  PbTe),  which, 
with  their  lead-grey  colour  and  perfect  cubic  deavage,  closely 
resemble  galena  in  appearance;  these  qtedes  iare  named  after 
the  localities  at  which  they  were  originally  found,  namely, 
Klausthal  in  the  Harz  and  the  Altai  mountuna  in  Asiatic  Russia. 
Aitaite  is  of  interest  as  being  one  of  the  tellurides  found  associated 
with  gold.  (L.  J.  S.) 

GALBOPITHECnS,  the  scientific  designation  of  the  Colugo 
(q.v.)  or  Cobego,  commcmy  known  as  the  flying-lemur,  and  alone 
representing  the  family  Galeopithecidae.  Much  uncertainty  has 
prevailed  among  naturalists  as  to  the  systematic  position  of  this 
animal,  or  rather  these  animals  (for  there  are  two  species) ;  and 
while  some  have  referred  it  to  the  lemurs,  others  have  placed  it 
with  the  bats,  and  others  again  among  the  Insectivora,  as  the 
representative  of  a  special  subordinal  group,  the  Dermoptera. 
Dr  H.  C.  Chapman,  who  has  made  a  special  study  of  the  creature, 
writes,  however,  as  follows:  "  It  appears,  at  least  in  the  judg- 
ment of  the  author,  that  GaleopitiKcm  cannot  be  regarded  as 
being  either  a  lemur,  or  insectivore,  or  bat,  but  that  it  stands 
the  sols  representative  of  an  ancient  group,  Galeopithecidae, 
as  Hyrax  does  of  Hyracoidea.  While  Galeopithecus  is  but  re- 
motely related  to  the  Lemuroidea  and  Insectivora,  it  is  so  closely 
related  to  Chiroptera,  more  particularly  in  regard  to  the  structure 
of  its  patagium,  brain,  alimentary  canal,  genito-urinal  apparatus, 


&c.,  that  there  can  be  but  little  doubt  that  the  Chiroptera  are  the 
descendants  of  Galeopithecus,  or,  more  probably,  that  both  are  the 
descendants  of  a  Galeopithecus-like  ancestor."  Without  going 
quite  so  far  as  this,  it  may  be  definitely  admitted  that  the  colugo 
is  entitled  to  represent  an  order  by  itself,  the  characters  of  which 
will  be  as  follows :  Herbivorous,  climbing,  imguiculate  mammals, 
provided  with  a  very  extensive  flying-membrane,  and  having  the 
dental  formula  1.  ^,  c,  f ,  p.  f ,  m.  i,  total  34.  The  lower  incisors 
are  directed  forwards  and  have  a  comb-like  structure  of  their 
crowns,  while  the  outermost  of  these  teeth  and  the  canines  are 
double-rooted,  being  in  these  respects,  taken  t<^ether,  quite 
unlike  those  of  all  other  mammals;  the  dseek-teeth  have 
numerous  sharp  cusps;  and  there  is  the  normal  replacement  of 
milk-molars  by  premolars.  In  the  skull  the  orbit  is  surrounded 
by  bone,  and  the  tympanic  has  a  bxilla  and  an  ossified  external 
meatus.  The  ulna  and  fibula  are  to  some  extent  inclined  back- 
wards; the  carpus  has  a  scapho-lunar;  and  the  feet  are  five- 
toed.  The  hemispheres  of  the  brain  are  short  and  but  slightly 
convoluted;  the  stomach  is  simple;  there  is  a  large  caecum; 
the  testes  are  received  into  inguinal  pouches;  the  uterus  is 
two-horned;  the  placenta  is  discoidal;  and  there  are  two 
pairs  of  pectoral  teats.  A  angle  offspring  is  produced  at  a 
birth. 

It  will  be  obviotis  that  if  other  representatives  of  theDennoptera 
were  discovered,  some  of  these  features  might  ap[dy  only  to  the 

family  Galeopithecidae. 

There  are  two  species,  Galeopithecus  volans,  ranging  from 
Burma,  Siam  and  the  Malay  Peninsula  to  Borneo,  Sumatra  and 
Java,  and  G.  philippinensis  of  the  Philippine  group.  The  former, 
which  is  nearly  2  ft.  in  total  length,  is  distinguished  by  its 
larger  upper  incisors,  shorter  ears  and  smaller  skull.  In  both 
species  not  only  are  the  long  and  slender  limbs  connecte<f  For  a 


broad  integumentary  expansion  extending  outwards  from  the 
sides  of  the  neck  and  body,  but  there  is  also  a  web  between  the 
fingers  and  toes  as  far  as  the  base  of  the  claws  (fig.);  and  the 
hind-limbs  are  further  connected  by  a  similar  e^^ansion  passing 
outwards  along  the  back  of  the  feet  to  the  base  of  the  claws,  and, 
inwardly,  involving  the  long  tail  to  the  tip,  forming  a  true 
interfemoral  membrane,  as  in  bats.  Besides  differing  from  bats 
altogether  In  the  form  of  the  anterior  limbs  and  of  the  double- 
rooted  outer  incisors  and  canines,  Galeopithecus  contrasts  strongly 
with  that  order  in  the  presence  of  a  large  sacculated  caecum,  and 
in  the  great  length  of  the  colon,  which  is  so  remarkably  short  in 
Chiroptera.  From  the  lemurs,  on  the  other  hand,  the  form  of 
the  brain,  the  character  of  the  teeth,  the  structure  of  the  skull, 
and  the  dedduate  discoidal  placenta  at  once  separate  the 
group,  (R.  L.*) 

GALERIUS  [Galesjus  Valerius  Maxhoakus],  Roman 
emperor  from  A.D.  305  to  311,  was  born  near  Sardica  in  Thrace. 
He  originally  followed  hi$  father's  occupation,  that  of  a  herds- 
man, whence  his  surname  of  ArTtientarius  (Lat.  armentum,  herd). 
He  served  with  distinction  as  a  soldier  under  Aurelian  and 
Probus,  and  in  293  was  designated  Caesar  along  with  Constantius 
Chlorus,  receiving  in  marriage  Diocletian's  daughter  Valeria,  and 
at  the  same  time  being  entrusted  with  the  care  of  the  Illyrian 
provinces.  In  296,  at  the  beginning  of  the  Persian  War,  he  was 
removed  from  the  Danube  to  the  Euphrates;  his  first  campaign 
ended  in  a  crushing  defeat,  near  Callinicum,  but  in  297,  advancing 
through  the  mountains  of  Armenia,  he  gained  a  decisive  victory 
over  Narses  {q.v.)  and  compiled  him  to  make  peace.  In  305,  on 
the  abdication  of  Diocletian  and  Maximianus,  he  at  once  assumed 
the  title  of  Augustus,  with  Constantius  his  former  colleague,  and 
having  procured  the  promotion  to  the  rank  of  Caesar  of  Flavins 
Valerius  Severus,  a  faithful  servant,  and  Daia  (Maximinus),  his 
nephew,  he  hoped  on  the  death  of  Constantius  to  become  sole 
master  of  the  Roman  world.  This  scheme,  however,  was  defeated 
by  the  sudden  elevation  of  Constantine  at  Eboracum  (York)  on 
the  death  of  his  father,  and  by  the  action  of  Maximianus  and 
Maxentius  in  Italy.  After  an  unsuccessful  invasion  of  Italy  in 
307  he  elevated  his  friend  Licinius  to  the  rank  of  Augustus,  and, 
moderating  his  ambition,  devoted  the  few  remaining  years  of  his 
life  "  to  the  enjoyment  of  pleasure  and  to  the  execution  of  some 
works  of  public  utility."  It  was  at  the  instance  of  Galerius  that 
the  first  of  the  celebrated  edicts  of  persecution  against  the 
Christians  was  published,  on  the  24th  of  February  303,  and  this 
policy  of  repression  was  maintained  by  him  until  the  appearance 
of  the  general  edict  of  toleration  (31 1),  issued  in  bis  own  name  and 
in  those  of  Licinius  and  Constantine.  He  di^  in  May  311  a.d. 

See  Zoumus  ii.  8-ji;  Zonaiaa  xiL  31-34;  Eutropius  ix.  24, 

X.  I. 

GALESBURG,  a  city  and  the  county-seat  of  Knox  county, 
Illinois,  U.S.A.,  in  the  N.W.  part  of  the  state,  163  m.  S.W.  of 
Chicago.  Pop.  (1890)  15,264;  (zgoo)  18,607;  whom  3603 
were  foreign-bom;  (estimated  1906)  20,611.  It  is  served  by  the 
Atchison,  Topeka  &  Santa  Tk,  and  the  Chicago,  Burlington  & 
Quincy  railways.  Knox  College  (non-sectarian  and  coeduca- 
tional), which  was  chartered  here  in  1837  as  the  "  Knox  Manual 
Labor  College  "  (the  present  name  was  adopted  in  1857),  was 
opened  in  1841,  and  had  in  1907-1908,  31  instructors  and  628 
students,  of  whom  more  than  half  were  in  the  Conservatory  of 
Music,  a  department  of  the  college,  and  79  were  in  the  Academy. 
Lombard  College  (coeducational;  Universalist),  which  was 
chartered  as  the  "  Illinois  Liberal  Institute  "  in  1851,  was  known 
as  Lombard  University  (in  honour  of  Benjamin  Lombard,  a 
benefactor)  from  1855  to  1899;  it  includes  a  College  of  Liberal 
Arts,  the  Ryder  Divinity  School  (1881),  and  departments  of 
music  and  domestic  science,  and  in  1907-1908  had  18  instructors 
and  n7  students.  Here  also  are  Corpus  Christi  College  (Roman 
Catholic),  St  Joseph's  Academy  (Roman  Catholic)  and  Brown's 
Business  College  (1874).  There  is  a  public  library,  founded  in 
1874.  The  industries  consist  mainly  of  the  construction  and 
repairing  of  steam  railway  cars  (in  the  shops  of  the  Chicago,  Bur- 
lington &  Quincy  railway)  and  the  manufacture  of  foundry  and 
machine-shop  products, vitrified  brick,  agricultural  implements 
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and  machinery.  The  total  value  of  the  factory  product  in  1905 
was  $2,217,772,  being  52-9%  more  than  in  1900.  Galesbui^ 
was  named  in  honour  of  the  Rev.  Geo^e  Washington  Gale  (1789- 
1862),  a  prominent  Presbyterian  preacher,  who  in  1827-1834  had 
founded  the  Oneida  Manual  I^bor  Institute  at  Whitestown, 
Oneida  county,  New  York.  Desiring  to  establish  a  college  in  the 
Misfflssippi  VaUey  to  supply  "  an  evangelical  and  able  ministry  " 
to  "  spread  the  Goq>d  thtoughotit  the  woiid,"  and  also  wishing  to 
counteract  the  iniSuence  of  pro-slavery  men  in  IlUntMs,  he 
intoested  a  number  of  people  in  the  project,  formed  a  sodety  for 
colonization,  and  in  1836  led  the  first  settlers  to  Galesburg,  the 
"  Mesopotamia  in  the  West."  Knox  College  was  founded  to 
fulfil  his  educational  purpose.  Galesburg  was  an  important 
"  station  "  of  the  Under^und  Railroad,  one  of  the  conditions  of 
membership  in  the  "  Presbyterian  Church  of  Galesburg  "  (the 
name  of  Mr  Gale's  society)  being  opposition  to  slavery^  and  in 
1855  this  caused  the  church  to  withdraw  from  the  Presbytery, 
GalesburgwaschaiteredasadtyiniSs?.  Onthe7thof  October 
1858  one  of  the  famous  Lincofai-Douglas  debates  was  hdd  in  the 
grounds  of  Knox  College. 

OALQACUS.  or  perhaps  rather  CalgXcus,  a  Caledonian  chief 
who  led  the  tribes  of  North  Britain  against  the  invading  Roman 
army  under  Cn.  Julius  Agricola  about  a.d.  85  and  was  defeated 
at  the  battle  of  Mons  Graupius  (Tac.  Agric.  39).  The  name 
recurs  much  later,  in  Adamnan's  Life  of  Columba,  in  the  name 
of  a  wood  near  Londonderry,  Daire-Calgaich  or  Roboretum 
Calgachi,  "  the  wood  of  Caigacus  it  may  be  Celtic  and  denote 
"  the  man  with  the  sword." 

OAUANI,  FERDINANDO  (1738-1787),  Italian  economist,  was 
bom  at  Chieti  on  the  and  of  December  1738.  He  was  carefully 
educated  by  his  unde  Monsignor  C.  Galiaoi  at  N{4}les  and  Rome 
with  a  view  to  entering  the  Church.  Galiani  gave  early  promise 
of  distinction  as  an  economist,  and  even  more  as  a  wit.  At  the 
age  of  twenty-two,  after  he  hid  taken  orders,  he  had  produced 
two  works  by  which  his  name  became  widely  known  far  beyond 
.the  bounds  of  his  own  Naples.  The  one,  his  Trattato  delta 
moneta,  in  which  he  shows  himself  a  strong  supporter  of  the 
mercantile  school,  deals  with  many  aspects  of  the  question  of 
exchange,  but  always  with  a  special  reference  to  the  state  of 
confusion  then  presented  by  the  whole  monetary  sjrstem  of  the 
Neapolitan  government.  The  other,  RaccoUa  in  Morte  del  Boia, 
established  hU  fame  as  a  humorist,  and  was  highly  popular  in 
Italian  literary  drdes  at  the  end  cd  the  x8th  century.  In  this 
volume  Galiani  parodied  with  exquisite  felicity,  in  a  series  of 
discourses  on  the  death  of  the  pubhc  hangman,  the  styles  of  the 
most  pompous  and  pedantic  Neapolitan  writers  of  the  day. 
Galiaai's  political  knowledge  and  social  qualities  now  pointed  him 
out  to  the  discriminating  eye  of  King  Charles,  afterwards  Charles 
III.  of  Spain,  and  his  liberal  minister  Tanucd,  and  he  was 
appointed  in  1759  secretary  to  the  Neapolitan  embassy  at  Paris. 
This  post  he  held  for  ten  years,  when  he  returned  to  Naples  and 
was  made  a  councillor  of  the  tribunal  of  commerce,  and  in  1777, 
minister  of  the  royal  domains.  His  economic  reputation  was 
made  by  a  book  written  in  Fxeiuh  and  published  in  Paris, 
namely,  his  Dialogues  sur  le  commerce  des  Id6s.  This  work,  by  its 
light  and  pleasing  style,  and  the  vivadous  wit  with  whidi  it 
aboimded,  delighted  Voltaire,  who  ^K>ke  of  it  as  a  book  in  the  pro- 
duction of  which  Plato  and  MoliSre  might  have  been  combined  1 
The  author,  says  Pecchio,  treated  his  arid  subject  as  Fontenelle 
did  the  vortices  of  Descartes,  or  Algarotti  the  Newtonian  system 
of  the  world.  The  question  at  issue  was  that  of  the  freedom  of  the 
corn  trade,  then  much  agitated,  and,  in  particular,  the  policy  of 
the  royal  edict  of  1764,  which  permitted  the  eiportation  of  grain 
so  long  as  the  price  had  not  arrived  at  a  certain  height.  The 
general  prindple  he  maintains  is  that  the  best  system  in  regard  to 
this  trade  is  to  have  no  system — countries  (Ufferently  circum- 
stanced requiring,  according  to  him,  different  modes  of  treatment. 
He  fell,  however,  into  some  of  the  most  snious  errors  of  the 
mercantilists — ^holding,  as  indeed  did  also  Voltaire  and  even 
Verri,  that  one  country  cannot  gain  without  another  losing,  and 
in  his  earii^  treatise  going  so  far  as  to  defend  the  action  of  govern- 
ments in  debasing  the  currency.   Until  his  dea^h  at  Naples  on  the 
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3othof  Octoberi787,  Galiani  kept  up  with  his  old  Parisian  friends 
a  correspondence,  which  was  published  in  1818. 

See  VAhtUe  Galiani,  by  Alberto  Marghieri  (1878),  and  his  corre- 
spondence with  Tanucd  in  Viessenx's  L'Arckwio  ttorico  (Florenoe. 

1878).  ■  ^ 

GAUCIA  (Ger.  Galiaieni  Pol.  HaHa),  a  crownland  of  Austria, 
bounded  £.  and  N.  by  Rusua,  S.  by  Bucovina  and  Hungary,  and 
W.  by  Austrian  and  Pruasian  Sile^  It  has  an  area  of  30,299 
sq.  m.,  and  is  the  largest  Austrian  province.  It  comprises  the  old 
kingdoms  of  Galida  and  Lodomeria,  the  duchies  of  Auschwitz  and 
Zator,  and  the  grand  duchy  of  Cracow. 

Galida  lies  on  the  northern  slopes  of  the  Carpathians,  which 
with  their  offshoots  cover  about  a  third  of  the  whole  area  of 
the  country.  The  surface  gradually  sinks  down  by  undulating 
terraces  to  the  valleys  of  the  Vistula  and  Dniester.  To  the  N.  and 
E.  of  these  rivers  Galicia  forms  a  continuation  of  the  great  plains 
of  Russia,  intersected  only  by  a  few  hills,  which  descend  from  the 
plateaus  of  Poland  and  Podolia,  and  which  attain  in  some  places 
an  altitude  of  1300  to  1 500  ft.  The  Caipathians,  which,  extend- 
ing in  the  form  of  an  arc,  form  the  boundary  between  Galicia  and 
Hungary,  are  divided  into  the  West  and  the  East  Beskides, 
which  are  separated  by  the  northern  ramifications  of  the  massif 
of  the  Tatra.  The  highest  peaks  are  the  Babia  G6ra  (5650  ft.), 
the  Wolowiec  (6773  ft.)  and  the  Csema  G6ra  (6505  ft.).  The 
principal  passes  are  those  of  Zdjar  over  the  Tatra,  and  of 
Dukla,  Vereczke  KSrOsmezS  or  Delatyn  in  the  East  Beskides. 
The  river  Vistula,  which  becomes  navigable  at  Cracow, 
and  forms  afterwards  the  north-western  frontier  of  Galicia^ 
receives  the  Sola,  the  Skawa,  the  Raba,  the  Dunajec  with 
its  affluents  the  Poprad  and  the  Biala,  the  Wisloka,  the  San 
and  the  Bug.  The  Dniester,  which  rises  in  the  Carpathians, 
within  the  territory  of  Galida,  becomes  navigable  at  Sambor, 
and  recdves  on  the  right  the  Stryj,  the  Swica,  the  Lomnica  and 
the  Bystrzyca,  and  on  the  left  the  Lipa,  the  Strypa,  the  Sereth 
and  the  Zbrucz,  the  boundary  river  towards  Russia.  The 
Pruth,  which  also  rises  in  the  Carpathians,  within  the  territory  of 
Galicia,  traverses  its  south-eastern  corner  and  receives  the 
Czeremosz,theboundaryrivertowardsBukovina.  There  arefew 
lakes  in  the  country  except  mountain  tarns;  but  considerable 
morasses  exist  about  the  Upper  Dneister,  the  Vistula  and  the 
San,  while  the  ponds  or  dams  in  the  Podohan  valleys  are  estimated 
to  cover  an  area  of  over  soo  sq.  m.  The  most  frequented  mineral 
springs  are  the  idkaline  springs  at  Szczawnica  and  Krynica,  the 
sulphur  springs  at  Krzesowice,  Szklo  and  Lubian,  and  the 
iodine  springs  at  Iwonicz. 

Exposed  to  the  cold  northern  and  north-eastern  winds,  and 
shut  out  by  the  Carpathians  from  the  warm  southerly  winds, 
Galida  has  the  severest  climate  in  Austria.  It  has  long  winters, 
with  an  abundant  snowfall,  short  and  wet  springs,  hot  simimers 
and  long  and  steady  autumns.  The  mean  annual  temperature  at 
Lemberg  is  46-3*'  F.,  and  at  Tarnopol  only  43"  F.'  .g, 

Of  the  total  area  48-45%  is  occupied  by  arable  land,  ii-i6% 
by  meadows,  919%  by  pastures,  1-39%  by  gardens  and  2S--j6% 
by  forests.  The  soil  is  generally  fertile,  but  agriculture  is  still 
backward.  The  prindpal  products  are  barley,  oats,  lye,  wheat, 
maize  and  leguminous  i^ants.  Galicia  has  the  largest  area  under 
potatoes  and  legumes  in  the  whole  of  Austria,  and  hemp,  flax, 
tobacco  and  hops  are  of  considerable  importance.  The  principal 
mineral  products  are  salt,  coal  and  petroleum.  Salt  is-extracted 
at  Wieliczka,  Bochnia,  Bolechow,  DoKna,  Kalusz  and  Kosow. 
Coals  are  found  in  the  Cracow  district  at  Jaworzno,  at  Siersza 
near  Trzebinia  and  at  Dabrowa.  Some  of  the  richest  petroleiun 
fields  in  Europe  are  spread  in  the  region  of  the  Carpathians,  and 
are  worked  at  Boryslaw  and  Schodnica  near  Drohobycz,  Bobrka 
and  Potok  near  Krosno,  SIoboda-Rungurska  near  Kolomea,  &c. 
Great  quantities  of  ozocerite  are  also  extracted  in  the  petroli- 
ferous region  of  the  Carpathians.  Other  nuneral  products  are 
zinc,  extracted  at  Trzebionka  and  Wodna  in  the  Cracow  region, 
amounting  to  40%  of  the  total  zinc  production  in  Austria,  iron 
ore,  marble  and  various  stones  for  construction.  The  sulphur 
mines  of  Swoszowice  near  Cracow,  which  had  been  worked  since 
1598,  were  abandoned  in  1884.  . 
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The  maDufactuiing  industries  of  Galida  are  not  highly 
devel^wd.  Tlie  fizst  place  is  occupied  by  the  distillraies,  whose 
output  amounts  to  nearly  40%  of  the  total  production 
spirits  in  Austria.  Then  follow  the  petroleum  refineries  and 
kindred  industries,  saw-mills  and  the  fabrication  of  various 
wood  articles,  paper  and  milling.  The  sugar  factory  at  Tlumacz 
and  the  tobacco  factory  at  Winniiu  are  amongst  the  largest 
establishments  of  their  kind  in  Austria.  Cloth  manufacture  is 
concentrated  at  Biala,  while  the  weaving  of  linen  and  of  woollens 
is  pursued  as  a  household  industry,  the  former  in  the  Carpathian 
region,  the  latter  in  eastern  Galicta.  The  commerce,  which  is 
mainly  in  the  hands  of  the  Jews,  is  very  active,  and  the  transit 
trade  to  Russia  and  to  the  East  is  also  of  considerable  importance. 

Galicia  had  in  1900  a  population  of  7,395,538,  which  is 
equivalent  to  241  inhabitants  per  sq.  m.  The  two  principal 
nationalities  are  the  Poles  (45%)  and  the  Ruthenians  (42%), 
the  former  predominating  in  the  west  and  in  the  big  towns,  and 
the  latter  in  the  east.  The  Poles  who  inhabit  the  Carpathians  are 
distinguished  as  Goralians  (from  gOry,  mountain),  and  those  of 
the  lower  regions  as  Mazuzes  and  Cracoviaks.  The  Ruthenian 
highlandera  bear  the  name  frf  Huzulians.  The  Poles  are  mostly 
Rcnnan  Catholics,  the  Ruthenians  are  Greek  Catholics,  and  there 
are  over  770,000  Jews,  and  about  2500  Armenians,  who  are 
Catholics  and  stand  under  the  jurisdiction  of  an  Armenian 
archbishop  at  Lemberg. 

The  Roman  Catholic  Church  has  an  archbishop,  at  Lemberg, 
and  three  bishops,  at  Cracow,  at  Przemysl  and  at  Tamow,  and  the 
Greek  Catholic  Church  is  represented  by  an  archbishop,  at 
Lemberg,  and  two  bishops,  at  Przemysl  and  at  Stanislau.  At  the 
head  of  the  educational  institutions  stand  the  two  universities  of 
Lemberg  and  Ciacow,  and  the  Polish  academy  of  science  at 
Czacow. 

The  local  Diet  is  composed  d  151  members,  including  the  3 
archbishops,  the  5  bishops,  and  the  2  rectors  of  the  universities, 
and  Galicia  sends  78  deputies  to  the  Reichsrat  at  Vienna.  For 
administrative  purposes,  the  province  is  divided  into  78  districts 
and  2  autonomous  municipalities — Lemberg  (pop.  159,618),  the 
capital,  and  Cracow  (.91,310).  Other  principal  towns  are: 
Przemysl  (46,439),  Kolomea  (34,188),  Tam6w  (31,548),  Tamopol 
(30,368),  Stanislau  (29,638),  Stryj  (23,673),  Jaroslau  (22,614), 
Drohobycz  (19,146),  Podg6rze  (18,142),  Brody  (17,360),  Sambor 
(17,027),  Neusandec(i5,724),Rzesz6w  (14,714), Zloczow  (12,209), 
Grodek  (11,845),  Horodenka  (11,615),  Buczacz  (11,504),  Sniatyn 
(11,498),  Brzezany  (11,244),  Kuty  (11,127),  Boiy^w  (10,671), 
Chrzan6w  (10,170),  Jaw<Hr6w  (10,090),  Bochnia  (10,049) 
Biala  (8265). 

Galida  (or  Halicz)  took  its  rise,  along  with  the  neighbouring 
principality  of  Lodomeria  (or  Vladimir),  in  the  course  of  the  12th 
century — ^the  seat  of  the  ruling  dynasty  being  Halicz  or  Halitch. 
Disputes  between  the  Galician  and  Lodomerian  houses  led  to  the 
interference  of  the  king  of  Hungary,  Bela  III.,  who  in  1190 
assumed  the  title  of  king,  and  appointed  his  son  Andreas 
lieutenant  of  the  kingdom.  Polish  assistance,  however,  enabled 
Vladimir,  the  former  possessor,  to  expel  Andreas,  and  in  1198 
Roman,princeofLodomeiia,madehiniself  master  of  Galicia  also. 
On  his  death  in  1205  the  strug^e  between  Ptdand  and  Hungary 
for  supremacy  in  the  country  was  resumed;  but  in  12x5  it  was 
arranged  that  Daniel  (i  205-1 264),  son  of  Roman,  should  be 
invested  with  Lodomeria,  and  Coloman,  son  of  the  Hungarian 
king,  with  Galicia.  Coloman,  however,  was  expelled  by  Mstislav 
of  Novgorod;  and  In  his  turn  Andreas,  Mstislav's  nominee,  was 
expelled  by  Daniel  of  Lodomeria,  a  powerfiU  prince,  who  by  a 
flexible  policy  succeeded  in  maintaining  his  position.  Though  in 
1235  he  had  recognized  the  overlordship  of  Hungary,  yet,  when 
he  found  himself  hard  pressed  by  the  Mongolian  general  Batu,  he 
called  in  the  assbtance  of  Innocent  IV.,  and  accepted  the  crown 
of  Galicia  from  the  bands  of  a  papal  legate;  and  a^in,  when 
Innocent  disappointed  his  expectation,  be  returned  to  his  former 
connexion  wiUi  the  GTeek  Church.  Chi  the  extinction  of  his  line 
tn  1 340  Casimir  in .  of  Poland  incorporated  Galicia  and  Lemberg ; 
onCasimir's  death  in  1370  Louis  the  Great  of  Hungary,  in  accord- 
ance with  previous  treaties,  became  king  of  P(dand,  Galicia  and 


Lodomeria;  and  in  1382,  by  the  marriage  of  Louis's  daughter 
with  Ladislaus  U.,  Galicia,  which  he  had  regarded  as  part  of  his 
Hungarian  rather  than  of  his  Polish  possessions,  ba»me  de- 
finirively  assigned  to  Poland.  On  the  first  partition  of  Poland,  in 
1772,  the  kingdom  <rf  Galicia  and  Lodomeria  came  to  Austria, 
and  to  this  was  added  the  district  of  New  or  West  Galida  in  1795; 
but  at  the  peace  of  Vienna  in  1S09  West  Galicia  and  Cracow  were 
surrendered  to  the  grand-duchy  of  Warsaw,  and  in  1810  part  of 
East  Galicia,  induding  Tamopol,  was  made  over  to  Russia.  This 
latter  portion  was  recovered  by  Austria  at  the  peace  of  Paris 
(r8i4),  and  the  fonner  c«une  back  on  the  suppression  of  the 
independent  republic  oi  Cracow  in  1846.  After  the  introduction 
of  the  constitution  of  February  1861,  Galicia  gained  a  larger 
degree  of  autonomy  than  any  other  province  in  the  Austrian 
empire. 

See  Die  dsterreichisch-ungarische  Monarchic  in  Wort  und  Bild, 
vol.  19  (Wen,  1885-1902,  24  vols.);  Die  Ldnder  Osierreich-Ungarru 
in  Wort  und  Bild,  vol.  10  (Wien,  1881-1886, 15  vols.).  Remarkable 
sketches  of  GaUdan  life  are  to  be  found  in  the  works  of  the  German 
novelist  Sacher-Masoch  (1835-1895). 

OAUQA  (the  andent  Gattaeda  or  CaUaeckt^  EoXXauda  or 
KaXotxla),  a  captaincy-general,  and  formerly  a  Ungdom,  count- 
ship  and  province,  in  the  north-western  an^e  of  Spain;  bounded 
on  the  N.  by  the  Bay  of  Biscay,  E.  by  Leon  and  Asturias,  S.  by 
Portugal,  and  W.  by  the  Atlantic  Ocean.  Pop.  (1900)  1,980,515; 
area,  11,254  sq.  m.  In  1833  Galicia  was  divid^  for  adminis- 
trative purposes  into  the  provinces  of  Corunna,  Lugo,  Orense  and 
Pontevedra. 

Galida  is  traversed  by  mountain  ranges,  sometimes  regarded 
as  a  continuation  of  the  Cantabrian  chain;  and  its  surface  is 
further  broken  in  the  east  by  the  westernmost  ridges  of  that 
system,  which,  running  in  a  south-westerly  direction,  rise  above 
the  basin  of  the  Miflo.  The  high  land  north  tA  the  h«ulwatns  of 
the  Miflo  forms  the  sole  connecting  link  between  the  Cantabrians 
properly  so-called  and  the  mountains  of  central  and  western 
Galicia.  The  average  elevation  of  the  province  is  considerable, 
and  the  maximum  height  (6593  ft.)  is  reached  in  the  Pefia 
Trevinca  on  the  eastern  border  of  Orense. 

The  principal  river  is  the  Miflo  (Portuguese  Minko;  Lat. 
Minius;  so  named,  it  is  said,  from  the  minium  or  vermilion 
found  in  its  bed).  Rising  near  Mondofledo,  within  25  m.  of  the 
northern  coast,  the  Miflo  enters  the  Atlantic  near  the  port  of 
Guardia,  after  a  course  of  170  m.  S.  and  S.W.  Its  lower  reaches 
are  navigable  by  small  vessels.  Of  its  numerous  affluents  the 
most  important  is  the  Sil,  which  rises  among  the  lofty  mountains 
between  Leon  and  Asturias.  Among  other  rivers  having  a 
westerly  direction  may  be  mentioned  the  Tambre,  the  UUa  and 
the  Lerez  or  Ler,  which  falls  into  the  Atlantic  by  estuaries  or  rias 
called  respectively  Ria  de  Muros  y  Noya,  Ria  de  Arosa  and  Ria 
de  Pontevedra.  The  rivers  of  the  northern  versant,  such  as  the 
Nera,  are,  like  those  of  Asturias,  for  the  most  part  short,  rapid 
and  subject  to  violent  floods. 

The  coast-line  of  Galida,  extending  to  about  240  m.,  is  every- 
where bold  and  deeply  indented,  presenting  a  large  number  of 
secure  harbours,  and  in  this  respect  forming  a  marked  contrast  to 
the  neighbouring  province.  The  Eo,  which  botmds  Galicia  on 
the  east,  has  a  deep  estuaiy,  the  Rivadeo  or  Ribadeo,  which 
offers  a  safe  and  commodious  anchorage.  Vivero  Bay  and  the 
Ria  del  Barquero  y  Vires  are  of  a  similar  character;  while  the 
harbour  of  Ferrol  ranks  among  the  best  in  Europe,  and  is  the  chief 
naval  station  on  the  northern  coast  of  Spain.  On  the  opposite 
side  of  Betanzos  Bay  (the  ju^or  Xtjii^  or  Partus  Magnus  of  the 
andents)  is  the  great  port  of  Corunna  or  Corufia.  The  principal 
port  on  the  western  coast  is  that  formed  by  the  deep  and  sheltered 
bay  of  Vigo,  but  there  are  also  good  roadsteads  at  Ccvcubton 
under  Cape  Finisterre,  at  Marin  and  at  Carril. 

The  climate  of  the  Galidan  coast  is  mild  and  equable,  but  the 
interior,  owing  to  the  great  elevation  (the  town  of  Lugo  is  1500  ft. 
above  sea-level) ,  has  a  wide  range  of  temperature.  The  rainfall  is 
exceptionally  large,  and  snow  lies  on  some  of  the  loftier  elevations 
for  a  considerable  portion  of  the  year.  The  soil  is  on  the  whole 
fertile,  and  the  produce  very  varied.   A  conaidnal^e  quantityjof 
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timber  is  grown  on  the  high  lands,  and  the  rich  valley  pastures 
sui^rt  large  herds  of  cattle,  while  the  abundance  of  oaks  and 
chestnuts  favours  the  rearing  of  swine.  In  the  lowland  districts 
good  crops  of  maize,  wheat,  bariey,  oats  and  rye,  as  well  as  of 
turnips  and  potatoes,  are  obtained.  The  fruit  also  is  of  excellent 
quality  and  in  great  variety,  although  the  culture  of  the  vine  is 
limited  to  some  of  the  warmer  valleys  in  the  southern  districts. 
The  dehesas  or  moorlands  abound  in  game,  and  fish  are  plentiful 
in  all  the  streams.  The  mineral  resources  of  the  province,  which 
are  conuderable,  were  known  to  some  extent  to  the  ancients. 
Strabo  (c.  63  B.a-A.D.  21)  qMaks  of  its  gold  and  tin,  and  VSny 
(a.d.  23-79)  mentions  the  gemma  GaUaica,  a  precious  stone. 
Galicia  is  also  remaricable  for  the  number  <rf  its  sulphur  and  other 
warm  springs,  the  most  important  of  which  are  those  at  Lugo, 
and  those  from  which  Orense  is  said  to  take  its  name  {Agme 
urenUs). 

Ethnologically  the  Galicians  (GaUegos)  are  allied  to  the 
Portuguese,  whom  they  resemble  in  dialect,  in  appearance  and  in 
habits  more  than  the  other  inhabitants  of  the  peninsula.  The 
men  are  well  known  all  over  Spain  and  Portugal  as  hardy, 
honest  and  industrious,  but  for  the  most  part  somewhat  unskilled, 
labourers;  indeed  the  word  Gattego  has  oomt  to  be  almost  a 
^onym  in  Madrid  for  a  "  hewer  of  wood  and  drawer  of  mtec. " 
It  is  abo  used  as  a  term  of  abuse,  meaning  "  boor."  Agrictilture 
engages  the  greater  part  of  the  reddent  population,  both  male  and 
female;  other  industries,  except  the  fisheries,  are  little  developed. 
The  Uu'gest  town  in  Gaiida  is  Corunna  (pop.  1900,  43,971); 
Santiago  de  Compostela  is  the  ancient  capital  and  an  arcM- 
^iscopal  see;  Lugo,  Tuy,  Mondo&edo  and  Orense  are  bishoprics. 

GaUaecia,  the  country  of  the  Galacci,  Catlaid  or  Galtaki, 
seems  to  have  been  very  imperfectly  known  to  the  earlier 
geographers.  According  to  Eratosthenes  (276-196  b.c.)  the 
entire  p<9ulation  of  the  peninsula  were  at  one  time  called  Galatae. 
The  res^on  properly  called  by  their  name,  bounded  on  the  south 
by  the  Douro  and  on  the  east  by  the  Navia,  was  first  entered  by 
the  Roman  legions  under  Dedus  Junius  Brutus  in  137-136  B.C. 
(Livy  iv.,  Ivi.,  Epk.);  but  the  final  subjugation  cannot  be  placed 
earlier  than  the  time  of  Augustus  (31  B.C.-A.D.  14).  On  the 
partition  of  Spain,  which  followed  the  successful  invasions  of  the 
Suevi,  Alans  and  Vandals,  GaUaecia  fell  to  the  lot  of  the  first 
named  (a.d.  411).  After  an  independent  subsistence  of  nearly 
200  years,  the  Suevian  kingdom  was  annexed  to  the  Viaigothic 
dominions  under  Leovigild  in  585.  In  734  it  was  occupied  by  the 
Moors,  who  in  turn  were  driven  out  by  Alphonso  I.  of  Asturias, 
in  739-  During  the  9th  and  zoth  centuries  it  was  the  subject  of 
dilute  between  more  than  one  count  of  Galicia  and  the 
suzerain,  and  its  coasts  were  rq>eatedly  ravaged  by  the  Normans. 
When  Ferdinand  I.  divided  his  kingdom  among  his  sons  in  1063, 
Galicia  was  the  portion  allotted  to  Garcia,  the  youngest  of  the 
three.  In  1072  it  was  forcibly  reannexed  by  Garcia's  brother 
Alphonso  VI.  of  Castile  and  thenceforward  it  remained  an 
integral  part  of  the  kingdom  of  Castile  or  of  Leon.  The  honorary 
title  of  count  of  Galicia  has  frequently  been  borne  by  younger 
sons  of  the  Spanish  sovereign. 

See  Annette  B.  Meakin,  Galicia,  the  Switurland  0}  Spain  (London, 
1909). 

OAUGNANI,  GIOVANNI  ANTONIO  (1752-1821),  newspaper 
publisher,  was  bom  at  Brescia,  Italy,  in  1753.  After  living  some 
tune  in  London,  he  went  to  IVuis,  whoe  he  started  in  1800  an 
En^ish  library,  and  in  1808  a  monthly  publication,  the  Repertory 

of  English  Literature.  In  18 14  he  began  to  publish,  in  Paris, 
Galignani's  Messenger,  a  daily  paper  printed  in  English.  At  his 
death  in  1821  the  paper  was  carried  on  by  his  two  sons,  Jean- 
Antoine  (1796-1873)  and  Guillaume  (r798-i882).  Under  their 
management  it  enjoyed  a  high  reputation.  Its  policy  was  to 
promote  good  feeling  between  England  and  France.  The  brothers 
established  and  endowed  hospitals  at  Corbeil  and  at  Neuilly- 
sur-Seine.  In  recognition  of  their  generosity  the  city  <A  Corbeil 
erected  a  monument  in  their  honour.  In  1884  the  GaKgnani 
family  disposed  of  their  interest  in  Gdignam's  Messenga^,  and 
from  that  date  untQ  2904,  when  it  was  discontinued,  the  p^wr 
appeared  under  the  title  of  the  Daily  Messenger. 


OAULEE  (Heb.  V^J,  «  border  "  or  "  ring,"  Gr.  TaXiXoio),  a 

Roman  province  of  Palestine  north  of  Samaria,  bounded  S.  by 
Samaria  and  the  Carmel  range,  E.  by  the  Jordan,  N.  by  the 
Leontes  (LitJUii),  and  W.  by  the  Mediterranean  and  part  of 
Phoenicia.  Its  maximiun  extent  was  about  60  m.  north  to  south 
and  30  east  to  west.  The  name  in  the  Hebrew  Scr^tures  hardly 
had  a  definite  territorial  significance.  It  Uterally  means  a  ring  or 
circuit,  and,  like  analogous  words  in  Engl^,  could  be  applied  to 
various  districts.  Thus  Joshua  (xiii.  2)  and  Joel  (iii.  4)  r^er  to 
the  Gdiloth  ("  borders,  coast ")  of  the  Philistines  or  of  Palestine;  | 
Joshua  again  (zxii.  xo,  zi)  and  Ezekiel  (jdvii.  8)  mention  the 
Jordan  valley  plain  as  the  "  Gelilothfrf  Jordan  "in  "theEastem 
Gelilah."  In  its  more  restricted  connotation,  denoting  the 
district  to  which  it  is  usually  applied  or  a  part  thereof,  it  is  found 
in  Joshua  xx.  7,  xxi.  32,  i  Chr.  vi.  76,  as  the  place  where  was 
situated  the  town  of  Kadesh;  and  in  i  Kings  ix.  1 1,  the  district 
"  worthless  "  cities  given  by  Solomon  to  Hiram,  In  Isa.  ix.  r  we 
find  the  full  name  of  the  district,  G^  ha-Goyim,  literally  "  the 
ring,  circuit  or  border  of  the  foreigners" — ^referring  to  the 
Phoenicians,  Syrians  and  Aramaeans,  by  whose  country  the 
province  was  on  three  sides  surrounded.  In  i  Kings  xv.  29  it  is 
specified  as  one  of  the  districts  whose  population  was  deported  by 
Tiglath-Pileser.  Throughout  the  Old  Testament  history,  how- 
ever, Galilee  as  a  whole  cannot  be  said  to  have  a  history;  the 
unit  of  territorial  subdivisicm  was  tribal  rather  than  provincial, 
and  though  such  important  events  as  those  associated  with  the 
names  of  Barak,  Gideon,  Gilboa,  Armageddon,  took  place  within 
its  borders,  yet  these  belong  rather  to  the  histories  of  Issachar, 
Zebulon,  Asher  or  Naphtali,  whose  territories  together  almost 
correspond  with  Galilee,  than  to  the  province  itself. 

After  the  Jewish  return  from  exile  the  population  confined 
itself  to  Judaea,  and  Galilee  was  left  in  the  possession  of  the  mixed 
multitude  of  successors  established  there  by  the  Assyrians. 
When  it  once  more  came  into  Israelite  hands  is  uncertain;  it  is 
generally  supposed  that  its  reconquest  was  due  to  John  Hsrrcanus. 
Before  very  long  it  developed  a  nationalism  and  patriotism  as 
intense  as  that  of  Judaea  itself,  notwithstanding  the  contempt 
with  which  the  metropolitans  of  Jerusalem  looked  down  upon  the 
Galilean  provincials.  Stock  proverbial  sayings  such  as  "  Out  of 
Galilee  cometh  no  prophet "  (though  Deborah,  Jonah,  Elisha, 
and  probably  Hosea,  were  Galileans)  were  apparently  common. 
Provincialism  of  speech  (Matt.  xxvi.  73)  distinguished  the 
Galileans;  it  appears  that  they  confused  the  gutturals  in 
pronuncUtion. 

Under  the  Roman  domination  Galilee  was  made  a  tetrarchate 
governed  by  members  of  the  Herod  family.  Herod  the  Great  was 
tetrarch  of  Galilee  in  47  B.a ;  in  4  b.c.  he  was  succeeded  by  hisson 
AntyMs.  Galilee  was  the  land  oi  Christ's  bt^hood  and  Uie  chief 
centre  of  His  active  work,  and  in  His  various  ministries  here 
some  of  His  chief  discourses  were  uttered  (as  the  Sermon  on 
the  Mount,  Matt,  v.)  and  some  of  His  chief  miracles  performed. 

After  the  destruction  of  Jerusalem  the  Judaean  Rabbinic 
schools  took  refuge  in  the  Galilee  they  had  heretofore  despised. 
No  ancient  remains  of  Jewish  synagogues  exist  except  those  that 
have  been  identified  in  some  of  the  ancient  Galilean  towns,  such 
as  Tell  9um  (Tal^Om),  KerSzeh,  Kefr  Bir'im,  and  elsewhere. 
One  of  the  chief  centres  of  Rabbinism  was  $af  ed,  still  a  sacred 
city  of  the  Jews  and  largely  inhabited  by  members  of  that  faith. 
Near  here  is  MeirQn,  a  place  much  revered  by  the  Jews  as 
containing  the  tombs  of  ffiUel,  Shammai  and  Simon  ben  Yohai; 
a  yearly  fesdval  in  honour  of  these  rabbis  is  here  celebrated.  At 
Tiberias  also  are  the  tombs  of  distinguished  Jewish  teachers, 
including  Maimonides. 

The  province  was  subdivided  into  two  parte,  Upper  and  Lower 
Galilee,  the  two  being  divided  by  a  ridge  ranoing  west  to  east,  which 
prolonged  would  cut  the  Jordan  about  midway  between  HOleh  and 
the  Sea  of  Galilee.  Lower  Galilee  includes  the  plains  of  Buttaut 
and  Esdraelon.  ... 

The  whole  of  Galilee  presents  country  more  or  less  disturbed  by 
volcanic  action.    In  the  lower  division  the  hilb  are  all  tilted  up 
towards  the  east,  and  broad  streams  of  lava  have  flowed  t^wwr 
over  the  plateau  above  the  sea  of  Galilee.    In  this  district 
the  behest  hills  are  only  about  1800  ft.  above  the  sea.  The 
ridge  of  Nazareth  rises  north  of  the  great  plain  of  Etdradon,  and 

Digitized  by  GooqIc 


404 

north  erf  this  again  is  the  fertile  basin  of  the  Buttauf,  separated  from 
the  sea-coast  plains  by  low  hills.  East  of  the  Buttauf  extends  the 
basaltic  plateau  called  Sahel  el  Ahmil  ("  the  inaccessible  plain  ")> 
rising  1700  ft.  above  the  Sea  of  Galilee.  North  of  the  Buttauf  is  a 
cmfiised  lull  countiy,  the  spurs  falling  towards  a  broad  valley  which 
lies  at  the  foot  of  uie  mountains  ot  Upper  Galilee.  This  broad 
valley,  runnin?  westwards  to  the  coast,  is  perhaps  the  old  boundary 
of  Zebulun — the  valley  of  Jiphthah-el  (Josh.  xix.  14).  The  great 
plain  of  Esdraelon  is  of  triangular  form,  bounded  by  Gilboa  on  the 
east  and  by  the  ridge  which  runs  to  Carmel  on  the  west.  It  is  14  m. 
long  from  Jenin  to  the  Nazareth  hills,  and  its  southern  border  is 
about  20  m.  long.  It  rises  200  ft.  above  the  sea,  the  hills  on  both 
sides  being  some  1500  ft.  higher.  The  whole  drainage  is  collected 
by  the  Kishon,  which  runs  through  a  narrow  gorge  at  Ae  north-west 
corner  of  the  plain,  descending  beside  the  ridge  (»  Cannel  to  the  sea. 
The  broad  valley  of  Jezreel  on  the  east,  descending  towards  the 
Jordan  valley,  forms  the  gate  by  which  Palestine  is  entered  from 
beyond  Jordan.  Mount  Tabor  stands  isolated  in  the  plain  at  the 
north-east  comer,  and  rather  farther  south  the  conical  hill  called 
Nebi  Duh>  rises  between  Tabor  and  Gilboa.  The  whole  of  Lower 
Galilee  is  well  watered.  The  Kishon  is  fed  by  sidings  from  near 
Tabor  and  from  a  copious  stream  from  the  west  side  <n  the  plain  of 
Esdraelon.  North-west  of  Nazareth  is  W5di  el  Melek^  an  open 
valley  full  of  springs.  The  river  Belus,  just  south  of  Acre,nsingin  the 
sea -coast  marshes,  drains  the  whole  valley  above  identified  with 
Jiphthah-el.  On  the  east  the  broad  valley  of  Jezreel  is  full  of 
magnificent  springs,  many  of  which  are  thermal.  The  plains  of 
Eadiaelon,  and  the  Buttauf,  and  the  plateau  of  el-Ahma  are  all 
remarkable  for  the  rich  basaltic  soil  which  covers  them,  in  which  corn, 
cotton,  maize,  sesame,  tobacco,  millet  and  various  kinds  of  vegetable 
are  grown,  while  indigo  and  sugar-cane  were  cultivated  in  former 
times.  The  Nazareth  hills  and  Gilboa  are  bare  and  white,  but  west 
of  Nazareth  is  a  fine  oak  wood,  and  another  thick  wood  spreads  over 
the  northern  slopes  of  Tabor.  The  hills  west  of  the  great  plain  are 
partly  of  bare  white  chalk,  partly  covered  with  dense  thickets.  The 
mountains  north  of  the  Buttauf  are  ruj^ed  and  covered  with  scrub, 
except  near  the  villag^,  where  fine  olive  groves  exist.  The  principal 
places  of  importance  in  Lower  Galilee  are  Nazareth  (10,000  inhabit- 
ants), Sepphoris  (now  Seffuria),  a  large  village  standing  above  the 
Buttauf  on  the  spurs  of  the  southern  hills,  and  Jenin  (E^  Gannim), 
a  flourishing  village,  with  a  palm  garden  (jjooo  inhabitants).  The 
ancient  capital,  Jezreel  (Zerin),  is  now  a  miserable  village  on  a  pre- 
cipitous spur  of  Gilboa;  north  of  this  are  the  small  mud  hamlets, 
Solam  (^unem),  Endth"  (Endor),  Nein  (Nain);  on  the  west  side 
(rf  the  {Main  is  the  ruin  of  Lejjun  (the  Legio  of  the  4th  century,  which 
was  then  a  place  of  importance).  In  the  hills  north  of  the  Buttauf 
is  lefat,  situated  on  a  steep  hill-top,  and  representing  the  Jotapata 
defended  by  Josephus.  Kefr  Kenna,  now  a  flourishing  Christian 
village  at  the  foot  of  the  Nazareth  hills,  south  of  the  Buttauf,  is 
one  cu  the  sites  identified  with  Cana  of  Galilee,  and  the  ruin  K^na,  on 
the  north  side  of  the  same  plain,  represents  the  site  pointed  out  to 
thepi^ms  of  the  12th  and  13th  centuries. 

The  mountains  are  tilted  up  towards  the  Sea  of  Galilee,  and  the 
draim^  of  the  district  is  towards  the  north-west.  On  the  south  the 
rocky  range  of  Jebel  Jarmuk  rises  to  nearly  4000  ft.  above 
the  sea;  on  the  east  a  narrow  ridge  2800  ft.  high  forms 
the  watershed,  with  steep  eastern  slopes  fallinc;  towards 
Jordan.  Immediately  west  of  the  watershed  are  two  small  plateaus 
covered  with  basaltic  ddbris,  near  el-Jish  and  Kades.  On  the  west 
are  rugged  mountains  with  deep  intricate  valleys.  The  main  drains 
<rf  the  country  are — first,  WSdl  el  *AyQn,  nmng  north  of  Jebel 
Jarmuk,  and  running  north-west  as  an  open  valley;  and  secondly, 
Wadi  el  Ahiar,  a  rugged  precipitous  gorge  running  north  to  join  the 
Leontes.  The  district  is  well  provided  with  springs  throughout, 
and  the  valleys  are  full  of  water  in  the  spring-time.  Though  rocky 
and  difficult,  Upper  Galilee  is  not  barren,  the  soil  of  the  plateaus  is 
rich,  and  the  vine  flourishes  in  the  higher  hills,  especially  in  the 
neigjibourhood  of  Kelt  Birlm.  The  principal  town  is  ^fed,  perched 
on  a  white  mountain  3700  ft.  above  the  sea.  It  has  a  population  of 
about  9000,  including  Jews,  Christians  and  Moslems. 

Josephus  gives  a  good  description  of  the  Galilee  of  his  time  in 
Wars,  iii.  3.  2  :  "  The  Galileans  are  inured  to  war  from  their 
infancy,  and  have  been  always  very  niuneious;  nor  hath  the 
country  been  ever  destitute  of  men  of  courage  or  wanted  a 
numerous  set  of  them;  for  their  soil  is  universally  rich  and  fruit- 
ful, and  full  of  plantations  of  trees  of  ail  sorts,  insomuch  that  it 
invites  the  most  slothful  to  take  pains  in  its  cultivation.  .  .  . 
Moreover,  the  cities  lie  here  very  thick,  and  the  very  many  villages 
there  are  here  are  everywhere  full  of  people."  Though  the 
population  is  diminished  and  the  cities  ruinous,  the  country 
is  still  remarkable  for  fertility,  thanks  to  the  copiousness  of  its 
water-supply  draining  from  the  Lebanon  mountains. 

The  principal  products  of  the  country  are  com,  wine,  oil  and 
soap  (from  the  olives),  with  every  species  of  pulse  and  gourd. 

The  antiquities  of  Galilee  hiclude  dolmens  and  rude  stone 
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monuments,  lodc-cut  tombs,  and  wine-presses,  with  numerous 
remains  of  Byzantine  monasteries  and  fine  churches  of  the  time  of 
the  crusades.  There  are  also  remains  of  Greek  architecture  in 
various  places;  but  the  most  interesting  buildings  are  the  ancient 
synagogues,  of  which  some  eleven  examples  are  now  known. 
They  are  rectangular,  with  the  door  to  the  south,  and  two  rows  of 
columns  forming  aisles  east  and  west.  The  architecture  is  a 
peculiar  and  debased  imitation  of  classic  style,  attributed  by 
architects  to  the  2nd  century  a.d.  In  Kefr  Bir'lm  there  were 
remains  of  two  synagogues,  but  early  in  the  20th  century  one  of 
them  was  completely  destroyed  by  a  local  stone-mason.  At 
Irbid,  above  Tiberias,  Is  another  synagogue  of  rather  different 
character.  Traces  of  synagt^ues  have  also  been  found  on 
Carmel,  and  at  Tireh,  west  of  Nazareth.  It  is  curious  to  find 
the  representation  of  various  animals  in  relief  on  the  lintels 
of  these  buildings.  Hebrew  inscriptions  also  occur,  and  the 
carved  work  of  the  cornices  and  capitals  is  rich  though  debased. 

In  the  12th  century  Galilee  was  the  outpost  of  the  Christian 
kingdom  of  Jerusalem,  and  its  borders  were  strongly  protected 
by  fortresses,  the  magnificent  remains  of  which  still  crown  the 
most  important  strategical  points.  Toron  (mod.  Tibnin)  was 
built  in  1 104,  the  first  fortress  erected  by  the  crusaders,  and 
standing  on  the  summit  oi  the  mountains  of  Upper  Galilee. 
Beauvoir  (Kaukab  el-Hawa,  built  in  1182)  stood  on  a  precipice 
above  Jordan  south-west  of  the  Sea  of  Galilee,  and  giuiided  the 
advan<»  by  the  valley  ci  Jezreel;  and  about  the  same  time 
Ch&teau  Neuf  (Hunin)  waserected  above  the  Htileh  lake.  Belfort 
(esh  Shukif),  on  the  north  bank  of  the  Leontes,  the  finest  and 
most  important,  dates  somewhat  earlier;  and  Montfort  (Kalat  el 
Kum)  stood  on  a  narrow  spur  north-east  of  Acre,  completing  the 
chain  of  frontier  fortresses.  The  town  of  Banias,  with  its  castle, 
formed  also  a  strong  outpost  against  Damascus,  and  was  the 
scene,  in  common  with  the  other  strongholds,  of  many  desperate 
encounters  between  Moslemsand  Christians.  Lower  Galilee  was 
the  last  remaining  portion  of  the  Holy  Land  held  by  the  Chris- 
tians. In  1 250  the  knights  of  the  Teutonic  order  owned  lands  ex- 
tending round  Acre  as  far  east  as  the  Sea  of  Galilee,  and  including 
$afed.   These  possessions  were  lost  in  1291,  on  the  fall  of  Acre. 

The  p<^ulation  of  GalUee  is  mixed.  In  Lower  Galilee  the 
peasants  are  principally  Moslem,  with  a  sprinkling  of  Greek 
Christiansroxmd  Nazareth,  which  is  a  Christian  town.  In  Upper 
Galilee,  however,  there  is  a  mixture  of  Jews  and  Maronites, 
Druses  and  Moslems  (natives  or  Algerine  settlers),  while  the 
slopes  above  the  Jordan  are  inhabited  by  wandering  Arabs.  The 
Jews  are  engaged  in  trade,  and  the  Christians,  Druses  and  Mos- 
lems in  agriculture;  and  the  Arabs  are  an  entirely  pastoral 
people.  (C.  R.  C. ;  R.  A.  S.  M.) 

QAULEE,  an  architectural  term  sometimes  given  to  a  porch  or 
chapel  which  formed  the  entrance  to  a  church.  This  is  the  case 
at  Durham  and  Ely  cathedrals,  and  in  Lincoln  cathedral  the  name 
is  sometimes  given  to  the  south-west  porch.  The  name  is  said 
to  be  derived  from  the  scriptural  egression  "  Galilee  of  the 
Gentiles  "  (Matt.  iv.  15).  Galilees  are  supposed  to  have  been 
used  sometimes  as  courts  of  law,  but  they  probably  served  chiefly 
for  penitents  not  yet  admitted  to  the  body  of  the  church.  The 
Gallic  would  also  appear  to  have  been  the  vestibule  of  an  abbey 
church  where  women  were  allowed  to  see,the  monks  to  whom  they 
were  related,  or  from  which  they  could  bear  divine  service.  The 
foundation  of  what  is  conadered  to  have  been  a  Galilee  exists  at 
the  west  end  of  Fountains  Abbey.  Sometimes  also  corpses  were 
placed  there  before  interment. 

OAULSE,  SEA  OF,  a  lake  in  Fidestine  consisting  of  an 
expansion  of  the  Jordan,  on  the  latitude  of  Mt.  Carmd.  It  is 
13  m.  long,  8  m.  broad,  64  sq.  m.  in  area,  680  ft.  below  the  level  of 
the  Mediterranean,  and,  according  to  Merrill  and  Barrois  (who 
have  corrected  the  excessive  depth  said  to  have  been  found  by 
Lortet  at  the  northern  end),  150  ft.  in  maximum  depth.  It  is 
pear-shaped,  the  narrow  end  pointing  southward.  In  the  Hebrew 
Scriptures  it  is  called  the  Sea  of  Chinnereth  or  Chinneroth  (prob- 
ably derived  from  a  town  of  the  same  name  mentioned  in 
Joshua  xi.  2  and  elsewhere;  the  etymology  that  connects  it  with 
*Aa,  "  a  harp,"  is  very  doubtful.)   In  Jcsephus  and  the  book  of 
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Maccabees  it  is  named  Gennesar;  while  in  the  Gospels  it  is 

usually  called  Sea  of  Galilee,  though  oace  it  is  called  Lake  of 
Gennesaret  (Luke  v.  i)  and  twice  Sea  of  Tiberias  (John  vi.  i, 
zxi.  i).  The  modern  Arabic  name  is  Ba^r  Tubariya,  which  is 
<rften  rendered  "  Lake  of  Tiberias."  Pliny  refers  to  it  as  the 
Lake  of  Taricheae. 

Like  the  Dead  Sea  it  is  a  "  tift  "  lake,  being  part  of  the  great 
f wit  that  fonned  the  Jordao-Araba  depression.  Dq>ositsshow 
that  originally  it  formed  part  of  the  great  inland  sea  that  filled 
this  d^xression  in  Pleistocene  times.  The  district  cm  each  side  of 
the  labs  has  a  number  of  hot  q;)ringSi  at  least  one  oi  which  is 
beneath  the  sea  itadf,  and  has  always  shown  indications  of 
vfdcanic  and  other  subtemnean  disturbances.  It  is  e^>eciaUy 
liable  to  earthquakes.  The  water  of  the  sea,  though  slightly 
brackish  and  not  very  clear,  is  generally  used  for  drinking.  The 
shores  are  for  the  greater  part  formed  of  fine  gravel;  some  yards 
fttMn  the  shore  the  bed  is  uniformly  covered  with  fine  greyish 
mud.  The  temperature  in  summer  is  tropical,  but  after  noon 
falls  about  lo**  F.  owing  to  strong  north-west  winds.  This  range 
of  temperature  affects  the  water  to  a  depth  of  about  49  ft.; 
below  that  depth  the  water  is  uniformly  about  59°  F,  The  sea  is 
set  de^  in  bUls  which  rise  on  the  east  side  to  a  height  <^  about 
3000  ft.  Si^dm  and  violent  storms  (such  as  are  described  in 
Matt.  viii.  23,  xiv.  2a,  and  the  parallel  passages)  are  crften  pro- 
duced by  the  changes  of  temperature  in  the  lur  resulting  from 
these  great  differences  of  level. 

The  Sea  of  Galilee  is  best  seen  from  the  top  of  the  western  pred- 
iHces.  It  presents  a  desolate  appearance.  On  the  north  the  hills 
rise  {gradually  from  the  shore,  which  is  fringed  with  oleander  bushes 
and  mdented  with  small  bays.  The  ground  is  here  covered  with 
black  basalt.  On  the  west  the  plateau  known  as  Sahel  et-Ahma 
terminates  in  precipices  1700  ft.  above  the  lake,  and  over  these  the 
black  rocky  tops  called  "  the  Horns  of  Hattin  "  are  conspicuous 
objects.  On  the  south  is  a  broad  valley  through  which  the  Jordan 
flows.  On  the  east  are  furrowed  and  ru^ed  slopes,  rini^  to  the 
Kreat  plateau  tA  the  Jaulfin  (Gaulonitts).  The  Jordan  enters  the 
lake  throiq;h  a  narrow  gorge  between  lower  hills.  A  marshy  plain, 
2\  m.  long  and  l(  broad,  called  el-Batthah,  exists  immediately  east 
of  the  Jordan  inlet.   There  is  also  on  the  west  side  of  the  lake  a  small 

filain  called  el-Ghuweir,  formed  by  the  junction  of  three  laree  valleys. 
C  measures  3i  m.  along  the  shore,  and  is  i  m.  wide.  'Inis  plain, 
naturally  fertile,  but  now  almost  uncultivated,  is  supposed  to  be 
the  plain  of  Gennesareth,  described  by  Jose^hus  (B.  J.in.  10, 8).  On 
the  east  the  hills  approach  in  one  place  within  40  ft.  of  the  water, 
but  there  is  generally  a  width  of  about  }  of  a  mile  from  the  hills  to 
the  beach.  On  the  west  the  flat  ground  at  the  foot  of  the  hills  has  an 
average  width  of  about  200  yds.  A  few  scattered  palms  dot  the 
western  shores,  and  a  palm  erove  Is  to  be  found  near  Kefr  H3rib 
on  the  south-east.  The  hot  oaths  south  of  Tiberias  include  seven 
springs,  the  largest  of  which  has  a  tem[]erature  of  137°  F.  In  these 
springs  a  distinct  rise  in  temperature  was  obsnved  in  i£^7t  when 
Tibenas  and  $afed  were  destroyed  by  an  earthquake.  The  plain 
of  Gennesareth,  with  its  environs,  is  the  best-watered  part  of  the  lake- 
basin.  North  of  this  plain  are  the  five  springs  of  et-Tabighah,  the 
largest  of  which  was  enclosed  about  a  century  ago  in  an  octagonal 
reservoir  by  'Ali,  son  of  Dhahr  el-Amir,  and  the  water  led  off  By  an 
aqueduct  52  ft.  above  the  lake.  The  Tabighah  springs,  though 
abundant,  are  warm  and  brackbh.  At  the  north  end  of  the  plain  is 
*Ain  et-llneh  ("  spring  ctf  the  fig-tree  ")>  also  a  brackish  spring; 
with  a  good  stream ;  south  of  the  plain  is  'Ain  el-Bardeh  ("  the  cold 
spring  ),  which  is  sweet,  but  scarcely  lower  in  temperature  than 
tne  others.  One  of  the  most  important  springs  is  *Ain  el-Madaw- 
wera  ("  the  round  spring  "),  situated  i  m.  from  the  south  end  of  the 
plain  and  half  a  mile  from  the  shore.  The  water  rises  in  a  circular 
well  33  ft.  in  diameter,  and  is  clear  and  sweet,  with  a  temperature 
of  73  F.  The  bottom  b  of  loose  sand,  and  the  fish  called  coracintts 
by  Josephus  {B.J.  iii.  10,  8)  b  here  found  (see  below).  Dr  Tristram 
was  the  first  explorer  to  identify  this  fish,  and  on  account  oi  its 
presence  suf^ested  the  identification  of  the  "  round  spring  "  with 
the  fountain  of  Caphamaum,  which,  according  to  Josephus,  watered 
the  plain  of  Gennesareth.  There  is,  however,  a  difficulty  in  this 
identification ;  th»e  are  no  ruins  at  *Ain  el-Madawwera. 

Fauna  and  Flora. — For  half  the  year  the  hillsides  are  bare  and 
steppe-like,  but  in  spring  are  clothed  with  a  subtropical  vegetation. 
Oleanders  flourish  round  the  lake,  and  the  large  papyrus  grows  at 
*Ain  et-Tin  as  well  as  at  the  mouth  of  the  Jordan.  The  lake  swarms 
with  fish,  which  are  caught  with  nets  by  a  gild  of  fishermen,  whose 
boats  are  the  only  representatives  of  the  many  ships  and  boats 
which  i^ied  on  the  lake  as  late  as  the  loth  century.  Fishing  was  a 
lucrative  industiy  at  an  early  date,  and  the  Jews  ascribed  the  laws 
r^latii^  it  to  Joshua.  The  fiah,  which  were  classed  as  clean  and 
unclean,  the  good  and  bad  of  the  parable  (Matt.  xiii.  47,  48),  belong 
to  the  genera  ChromiSy  Barbiu,  Capeeta,  Discognatkus,  Nemachilus, 


Blmnius  and  Clarias;  and  there  is  a  great  affinity  between  them 
and  the  fish  of  the  East  African  lakes  and  streams.  TTiere  are  eight 
species  of  Chromis,  most  of  which  hatch  their  egg3  and  raise  their 
yourw  In  the  buccal  cavities  of  the  males.  The  Chromis  simonis  is 
popularly  supposed  to  be  the  fish  from  which  Peter  took  the  piece 
of  money  (Matt.  xvii.  27).  Clarias  macracanthus  (Arab.  Burbur)  is 
the  coracinus  of  Josephus.  It  was  found  by  Lortet  in  the  springs 
of  'Ain  el-Madawwera,  'Ain  et-ltneh  and  'Ain  et-Tabighah,  on  the  lake 
shore  where  muddy,  and  in  Lake  Huleh.  It  is  a  scaleless,  snake-like 
fish,  often  nearly  5  ft.  long,  which  resembles  the  C.  anguillaris  of 
E^pt.  From  the  absence  of  scales  it  was  held  by  the  Jews  to  be 
unclean,  and  some  commeotators  suppose  it  to  be  the  serpent  of 
Matt.  vii.  10  and  Luke  xi.  11.  Large  numbers  of  grebe»~ffreat 
crested,  eared,  and  Uttle,— guUs  and  pelicans  frequent  the  uke. 
On  its  shores  are  tortoises^  mud-turtles,  crayfish  and  innumerable 
sand-hoppers;  and  at  varying  depths  in  the  lake  several  species  o£ 
Melania,  i£elanopsis,  Nattina,  Corbieula  and  Vnio  have  be^  found. 

Antiquities. — The  principal  sitesof  interest  roxmd  the  lake  may 
be  enumerated  from  north  to  west  and  from  south  to  east. 
Kerazeh,  the  undoubted  site  of  Chorazin,  stands  on  a  rocky  spur 
900  ft.  above  the  lake,  2  m.  north  of  the  shore.  Foundations  and 
scattered  stones  cover  the  slopes  and  the  flat  valley  below.  On 
the  west  is  a  rugged  gorge.  In  the  middle  of  the  ruins  are  the 
scattered  remains  of  a  synagogue  of  richly  ornamental  style  built 
of  black  basalt.  A  smidl  spring  occurs  on  the  north.  Tell  Qum 
(as  the  name  is  generally  spelt,  though  Ta^^flfK  would  probably  be 
preferable  for  several  reasons)  is  an  important  ndn  on  the  shore, 
south  of  the  last-mentioned  site.  The  remains  consist  of  founda- 
tions and  piles  of  stones  (in  springconcealed  bygiganticthistles) 
extending  about  half  a  mile  along  the  shore.  The  foundations  of 
a  fine  synagogue,  measuring  75  ft.  by  57,  and  built  in  white 
limestone,  have  been  excavated.  A  conspicuous  building  has 
been  erected  close  to  the  water,  from  the  fragments  of  the  Tell 
}Jum  synagogue.  Since  the  4th  century  Tell  Ij[um  has  been 
pointed  out  by  all  the  Christian  writers  importance  as  the 
site  of  Capernaum.  Some  modem  geographers  question  this 
identification,  but  without  sufficient  reason  (see  Cafeknauu). 
Minyeh  is  a  rumed  site  at  the  north  end  of  the  plain  <A  Gen- 
nesareth, a}  m.  from  the  last,  and  close  to  the  shore.  There 
are  extensive  ruins  on  6at  ground,  consisting  of  mounds  and 
foundations.  Masonry  of  well-dressed  stones  has  also  been  here 
discovered  in  course  of  excavation.  Near  the  ruins  are  remains  of 
an  old  khan,  which  appears  to  have  been  built  in  the  middle  ages. 
This  is  another  suggested  identification  for  Capernaum;  but  all 
the  remains  belong  to  the  Arab  period.  Between  Tell  ]^um  and 
Minyeh  is  Tell  *Oreitneb,  the  site  of  a  forgotten  Amorite  city. 

South  of  the  supposed  plain  of  Gennesareth  is  Mejdel,  commonly 
supposed  to  represent  the  New  Testament  town  of  Magdala. 
A  few  lotus  trees  and  some  rock-cut  tombs  are  here  found  beside 
a  miserable  mud  hamlet  on  the  hill  slope,  with  a  modem  tomb- 
bouse  (kubbek).  Passing  beneath  rugged  cliffs  a  recess  in  the  hills 
is  next  readied,  where  stands  Tubariya,  the  ancient  Itberias  or 
Rakkath,  containing  3000  inhabitants,  more  than  half  of  whom  are 
Jews.  The  walls,  flanked  with  round  towers,  but  partly  destroyed 
by  the  earthquake  of  1837,  were  built  by  Dhahr  el-AjnIr,  as  was 
the  court-bouse.  The  two  mosques,  now  partly  ruinous,  were 
erected  by  his  sons.  There  are  remains  of  a  Crusaders'  church, 
and  the  tomb  of  the  celebrated  Maimonides  is  shown  in  the  town, 
while  Rabbi  Aqiba  and  Rabbi  Meir  lie  buried  outside.  The 
ruins  of  the  ancient  city,  including  granite  columns  and  traces  of 
a  sea-wall  with  towers,  stretch  southwards  a  mile  beyond  the 
modem  town.  An  aqueduct  in  the  cliff  once  brought  water  a 
distance  of  9  m.  from  the  south. 

Kerak,  at  the  south  end  of  the  lake,  is  an  important  site  on  a 
peninsula  surroonded  by  the  water  of  the  lake,  by  the  Jordan, 
and  by  a  broad  water  ditch,  while  on  the  north-west  a  narrow 
neck  of  land  remains.  The  plateau  thus  enclosed  is  partly 
artificial,  and  banked  up  50  or  60  ft.  above  the  water.  A  mined 
citadel  remains  on  the  north-west,  and  on  the  east  was  a  bridge 
over  the  Jordan;  broken  pottery  and  fragments  of  sculptured 
stone  strew  the  site.  The  ruin  of  Kerak  answers  to  the  descrip- 
tion given  by  Josephus  of  the  city  of  Taricheae,  which  lay  30 
stadia  from  Tiberias,  the  hot  baths  being  between  the  two  cities. 
Taricheae  was  situated,  as  is  Kerak,  on  the  shore  below  the 
cliffs,  and  partly  surrounded  by  water,  while  before  the  city  was  a 
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plain  (the  Ghor).  Pliny  further  informs  us  that  Taricheae  was  at 
the  south  end  of  the  Sea  of  Galilee.  Sinn  en-Nabrek,  a  ruin  on  a 
qnir  of  the  hills  dose  to  the  last-mentioned  site,  represents  the 
ancient  Sennabris,  where  Vespasian  (Josephus,  BJ.  uL  9,  7) 
fixed  his  camp,  advancing  from  Scythopolis  (Beisen)  on  Taridieae 
and  Tiberias.  Sennabris  was  30  stadia  from  Tiberias,  or  about 
the  distance  of  the  ruin  now  existing. 

The  eastern  shores  of  the  Sea  of  Galilee  have  been  less  fully 
explored  than  the  western,  and  the  sites  are  not  so  perfectly 
recovered.  The  site  of  Hippos,  one  of  the  cities  of  Decapolis,  is 
fixed  by  Clermont-Ganneau  at  Khurbet  Susieh.  Kalat  el-Hosn 
("  castle  of  the  stronghold  ")  is  a  ruin  on  a  rocky  spur  opposite 
Tiberias.  Two  large  ruined  buildings  remain,  with  traces  of  an 
old  street  and  fallen  columns  and  capitals.  A  strong  wall  once 
surrounded  the  town;  a  narrow  neck  of  land  exists  on  the  east 
vdiere  the  rock  has  been  scarped.  Ringed  ^ralleys  endose  the 
ate  on  the  north  and  south;  broken  sarcophagi  and  rock-cut 
tombs  are  found  beneath  the  ruin.  This  site  is  not  identified ;  the 
suggestion  that  it  is  Gamala  is  doubtful,  and  not  borne  out  by 
Josephus  (ITar,  iv.  i,  i),  who  says  Gamala  was  over  against 
Taricheae.  Kersa,  an  insignificant  ruin  north  of  the  last,  is 
thought  to  represent  the  Gerasa  or  Geigesa  of  the  4th  century, 
utuated  east  of  the  lake;  and  the  projecting  spur  of  hill  south  of 
this  ruin  is  conjectured  to  be  the  place  where  the  swine  "  ran 
violently  down  a  steep  place  "  (Matt.  vtii.  33). 

(C.  R.  C;  C.  W.  W.;  R.  A.  S.  M.) 

OAUUBO  OAXILEI  (1564-1642),  Italian  astronom«'  and 
experimental  philosopher,  was  bom  at  Hsa  on  the  15th  of 
February  1564.  His  father,  Vincenzio,  was  an  impoverished 
descendant  of  a  noble  Florentine  house,  which  had  exchanged 
the  surname  of  Bonajuti  for  that  of  Galilei,  on  the  election,  in 
i343,of  one  of  its  members,  Tommasode'Bonajuti,  to  the  college 
of  the  twelve  Buonuomini.  The  family,  which  was  nineteen 
times  represented  in  the  signoria,  and  in  1445  gave  a  gonfalonier 
to  Florence,  flourished  with  the  republic  and  declined  with  its  fall. 
Vincenzio  Galilei  was  a  man  of  better  parts  than  fortune.  He  was 
a  ccnnpetent  mathematician,  wrote  with  considerable  ability  on 
the  theory  and  practice  of  music,  and  was  especially  distinguished 
amongst  his  contemporaries  for  the  grace  and  dull  of  his  perform- 
ance upon  the  lute.  By  his  wffe,  Giulia  Ammannati  of  Pesda,  he 
had  three  sons  and  four  daughters. 

From  his  earliest  childhood  Galileo,  the  eldest  of  the  family, 
was  remarkable  for  intellectual  aptitude  as  well  as  for  mechanical 
invention.  His  favourite  pastime  was  the  construction  of  original 
and  ingenious  toy-machines;  but  his  application  to  literary 
studies  was  equally  conspicuous.  In  the  monastery  of  Vallom- 
brosa,  near  Florence,  where  his  education  was  principaUy  con- 
ducted, he  not  only  made  himself  acquainted  with  the  best 
Latin  authors,  but  acquired  a  fair  command  of  the  Greek  tongue, 
thus  laying  foundation  of  his  brilliant  and  elegant  style. 
From  one  of  the  monks  he  also  received  instruction  in  logic;  but 
the  subtleties  of  the  scholastic  science  were  thoroughly  distasteful 
to  him.  A  document  published  by  F.  Selmi  in  1864  proves  that 
he  was  at  this  time  so  far  attracted  towards  a  religious  life  as  to 
have  joined  the  novitiate;  but  hb  father,  who  had  other  designs 
for  him,  seized  the  opportunity  of  an  attack  of  ophthalmia  to 
withdraw  him  permanently  from  the  care  of  the  monks.  Having 
had  personal  experience  of  the  unremimerative  character  both  of 
music  and  of  mathematics,  he  desired  that  his  son  should  apply 
himself  to  the  cultivation  of  medicine,  and,  not  without  some 
straining  of  his  slenda  resources,  placed  him,  before  he  had 
completed  his  eighteenth  year,  at  the  university  of  Pisa.  He 
accordingly  matriculated  there  on  the  5th  of  November  1581,  and 
immediately  entered  upon  attendance  at  the  lectures  of  the 
celebrated  physician  and  botanist,  Andrea  Cesalpino. 

The  natural  gifts  of  the  young  student  seemed  at  this  time 
equally  ready  to  develop  in  any  direction  towards  which  choice 
or  hazard  might  incline  them.  In  musical  skill  and  invention  he 
already  vied  with  the  best  professors  of  the  art  in  Italy;  his 
personal  taste  would  have  led  him  to  choose  painting  as  his 
profession,  and  one  of  the  most  eminent  artists  of  his  day, 
Lodovico  Cigoli,  owned  that  to  his  judgment  and  counsel  he  was 


mainly  indebted  for' the  success  of  his  works.  In  1581,  while 
watcldng  a  lamp  set  swinging  in  the  cathedral  of  Pisa,  he  observed 
that,  whatever  the  range  of  its  osdUatioiis,  they  were  mvariably- 
executed  in  equal  times.  The  experimental  verification  of  thb 
fact  led  him  to  the  important  discovery  of  the  isochronism  of  the 
pendulum.  He  at  first  applied  the  new  principle  to  pnlser 
measurement,  and  more  than  fifty  years  later  turned  it  to  account 
in  the  construction  of  an  astronomical  clock.  Up  to  this  time  he 
was  entirely  ignorant  of  mathematics,  his  father  having  carefully 
held  him  aloof  from  a  study  which  he  rightly  apprehended  would 
lead  to  his  total  alienation  from  that  of  medicine.  Accident, 
however,  frustrated  this  purpose.  A  lesson  in  geometry,  given  by 
Ostilio  Ricci  to  the  pages  of  the  grand-ducal  court,  chanced, 
tradition  avers,  to  have  Galileo  for  an  unseen  listener;  his 
attention  was  riveted,  his  dormant  genius  was  roused,  and  he 
threw  all  his  energies  into  the  new  pursuit  thus  unexpectedly 
presented  to  him.  With  Ricd's  assistance,  he  rapidly  mastered 
the  elements  of  the  sdence,  and  eventiially  extorted  his  father's 
reluctant  permission  to  exchange  Hippocrates  and  Galen  for 
Euclid  and  Archimedes.  In  1585  he  was  withdrawnfrom  the 
university,  through  lack  of  means,  before  he  had  taken  a  degree, 
and  returned  to  Florence,  where  his  family  habitually  residecL 
We  next  hear  of  him  as  lecturing  before  the  Florentine  Academy 
on  the  site  and  dimensions  of  Dante's  Inferno;  and  he  shortly 
afterwards  published  an  essay  descriptive  of  his  invention  of  the 
hydrostatic  balance,  which  r^dly  made  his  name  known 
throughout  Italy.  His  first  patron  was  the  Marchese  Guidubaldo 
del  Moute  of  Pesaro,  a  man  equally  eminent  in  sdence,  and 
influential  through  family  connexions.  At  the  Marchese's 
request  he  wrote,  in  1588,  a  treatise  on  the  centre  of  gravity  in 
solids,  which  obtained  for  him,  together  with  the  title  of  "  the 
Archimedes  of  his  time,"  the  honourable  though  not  lucrative 
post  of  mathematical  lecturer  at  the  Pisan  university.  During 
the  ensuing  two  years  (1589-1591)  be  carried  on  that  remarkable 
series  of  experiments  by  which  he  established  the  first  prindples 
of  dynamics  and  earned  the  undying  hostility  of  bigoted  Aristo- 
telians. From  the  leaning  tower  of  Pisa  he  afforded  to  all  the 
professors  and  students  of  the  university  ocular  demonstration 
of  the  falsehood  of  the  P«ipatetic  dictum  that  heavy  bodies  fall 
with  velodties  proportional  to  their  weights,  and  with  unanswer* 
able  logic  demolisbed  all  the  time-honoured  maxims  of  the  schools 
regarding  the  motion  of  projectiles,  and  elemental  weight  or 
levity.  But  while  he  convinced,  he  failed  to  conciliate  his 
adversaries.  The  keen  sarcasm  of  his  polished  rhetoric  was  not 
calculated  to  soothe  the  susceptibilities  of  men  already  smarting 
under  the  deprivation  of  their  most  cherished  illusions.  He  seems, 
in  addition,  to  have  compromised  his  position  with  the  grand- 
ducal  family  by  the  imprudent  candour  with  which  he  condemned 
a  machine  for  dearing  the  port  of  Leghorn,  invented  by  Giovanni 
de'  Medid,  an  illegitimate  son  of  Cosmo  I.  Princely  favour 
being  withdrawn,  private  rancour  was  frM  to  show  itself.  He 
was  publicly  hissed  at  his  lecture,  and  found  it  prudent  to  rengn 
his  professorship  and  withdraw  to  Florence  in  1591.  Through 
the  death  of  his  father  in  July  of  that  year  family  cares  and 
responsibilities  devolved  upon  him,  and  thus  his  nomination  to 
the  chair  of  mathematics  at  the  university  of  Padua,  secured  by 
the  influence  of  the  Marchese  Guidubaldo  with  the  Venetian 
senate,  was  welcome  both  as  affording  a  relief  from  pecuniary 
embarrassment  and  as  opening  a  field  for  sdentific  distinction. 

His  residence  at  Padua,  which  extended  over  a  period  of 
eighteen  years,  from  1592  to  1610,  was  a  course  of  uninterrupted 
prosperity.  His  appointment  was  three  times  renewed,  on  each 
occasion  with  the  expressions  of  the  highest  esteem  on  the  part  of 
the  ^veming  body,  and  hia  yearly  saluy  was  progresa  vely  raised 
from  180  to  rooo  flcmns.  His  lectures  were  attended  by  persons 
of  the  highest  distinction  from  all  parts  of  Europe,  and  such  was 
the  charm  of  his  demonstrations  that  a  hall  capable  of  containing 
2000  people  had  eventually  to  be  asugned  for  the  accommodation 
of  the  overflowing  audiences  which  they  attracted.  His  invention 
of  the  proportional  compass  or  sector — an  implement  still  used  in 
geometrical  drawing — dates  from  159?;  about  the  same 
time  he  constructed  the  first  thermometer,  (insisting  of  a  bulb 
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and  tube  filled  with  air  and  water,  and  terminating  in  a  vessel  of 
water.  Xn  this  iostnimeat  the  results  of  varying  atmospheric 
pressure  were  not  distinguishatde  from  the  expansive  and  con- 
tractive effects  of  heat  and  cold,  and  it  became  an  efficient 
measure  of  temperature  only  when  Rinieri,  in  1646,  introduced 
the  improvement  of  hermetically  sealing  the  liquid  in  glass.  The 
substitution,  in  X670,  of  mercury  £01  water  OHnideted  the  modem 
thermometer. 

-  Galileo  seems,  at  an  early  period  <^  his  life,  to  have  ad<9ted  the 
Copemicau  theory  of  the  solar  system,  and  was  deterred  from 
avowing  his  opinioos — as  is  proved  by  his  letter  to  Kepler  of 
August  4,  1597 — by  the  fear  of  ridicule  rather  than  of  persecu- 
tion. The  appearance,  in  September  1604,  of  a  new  star  in  the 
a>nstellation  Serpentarius  afforded  him  indeed  an  opportunity, 
of  which  he  eagerly  availed  himself,  Ua  making  an  onslaught  upon 
the  Aristotelian  axiom  of  the  inocvniptibiUty  of  the  heavens; 
but  he  Gontinued  to  oraifoim  his  public  teaching  in  the  main  to 
Ptolemaic  pdnctples,  until  the  discovery  of  a  novel  and  potent 
implemmt  of  research  in  the  shape  of  the  tdescope  (q.v.)  placed 
at  his  command  startling  and  hitherto  unsuspected  evidence  as 
to  the  constitution  and  mutual  relations  of  the  heavenly  bodies. 
Galileo  was  not  the  original  inventor  of  the  telescope.^  That 
honour  must  be  assigned  to  Johannes  Lippershey,^  an  obscure 
optician  of  Middleburg,  who,  on  the  and  of  October  1608, 
petitioned  the  states-general  of  the  Low  Countries  for  Gtclusive 
rights  in  the  manufacture  of  an  instrument  for  increasing  the 
aiq;>arent  size  of  remote  objects.  A  rumourof  the  new  invention, 
which  reached  Venice  in  June  1609,  sufficed  to  set  Galileo  on  the 
track;  and  after  one  night's  profound  meditation  on  the  prindf^ 
of  refraction,  he  succeeded  in  producing  a  teleso^  oi  threefold 
magnifying  power.  Upon  this  first  attenq>t  he  rapidly  inq)roved, 
until  he  attained  to  a  power<rf  thirty-two,  and  his  instruments,  at 
which  he  manufactured  hundreds  with  his  own  hands,  were  soon 
in  request  io  every  part  of  Europe.  Two  lenses  only — a  plano- 
convex and  a  plano-concave — were  needed  for  the  composition  of 
each,  and  this  simple  principle  is  that  still  employed  in  the  con- 
struction of  opera-masses.  Galileo's  direction  of  his  new  instru- 
ment to  the  heavens  formed  an  era  in  the  history  of  astronomy. 
Discoveries  f(^wed  upon  it  with  astounding  rapidity  and  in 
bewildering  variety.  Tbt  Sidemu  Nuadus,  published  at  Venice 
earfy  in  x6x^  contained  the  first-fruits  cf  the  new  mode  of 
investigatitm,  which  were  sufficient  to  emte  learned  amazement 
on  both  sides  of  the  Alps.  The  mountainous  configuration  of 
the  moon's  surface  was  there  first  described,  and  the  so-called 
"  pho^horescence  "  of  the  dark  portion  of  our  satellite  attributed 
to  its  true  cause — namely,  illuminati<Hi  by  sunlight  reflected 
from  the  earth.*  All  the  time-worn  fables  and  conjectures 
regarding  the  composition  of  the  Milky  Way  were  at  once  dis- 
sipated by  the  simple  statement  that  to  the  eye,  reinforced  by 
the  telescope,  it  appeared  as  a  congeries  of  lesser  stars,  while  the 
great  nebulae  were  equally  declared  to  be  resolvable  into  simUar 
dements.  But  the  discovery  which  was  at  once  perceived  to  be 
most  important  in  itself,  and  most  revolutionaiy  in  its  effects, 
was  that  of  Jiquter's  satellites,  first  seoi  by  Galileo  on  the  7th  of 
January  x6io,  and  by  him  named  Sidera  Medicea,  in  honour  of  the 
grand-duke  of  Tuscany,  Cosmo  II.,  who  had  been  his  pupil,  and 
was  about  to  become  his  employer.  An  illustration  is,  with  the 
general  run  of  mankind,  more  powerful  to  convince  than  an 
argument;  and  the  cogency  of  the  visible  plea  for  the  Coper- 
nican  theory  offered  by  the  miniature  system,  then  first  disclosed 
to  view,  was  recognizable  in  the  triun^>h  of  its  advocates  as  well 
as  in  the  increased  acrimony  of  its  opponents. 

In  September  1610  Galileo  finally  abandoned  Padua  for 
Florence.   His  researches  with  the  telescope  had  been  rewarded 

*  The  word  telescope,  from  tjX*,  far,  vKortiv,  to  view,  was  invented 
by  Demisdanus,  an  eminent  Greek  scholar,  at  the  request  of  Prince 
Cm,  prerident  of  the  Lyn<»an  Academy.  It  was  used  by  Galileo  as 
eariy  as  1613,  but  was  not  introduced  into  England  until  much  later. 
In  165^  the  word  telescope  was  inserted  and  explained  in  Baewell's 
Mysteries  of  Astronomy,  trunk  or  cylinder  being  the  terms  until  then 
ordinanly  employed. 

*  Leoimrdo  da  \\nd,  more  than  a  hundred  years  earlier,  had  come 
to  the  same  conclusion. 


by  the  Venetian  senate  with  the  appointment  for  life  to  his 
professorship,  at  an  unprecedentedly  high  salary.  His  discovery 
of  the  "  Medicean  Stars  "  was  acknowledged  by  his  nomination 
(JiUy  la,  1610)  as  philosopher  and  mathematician  extraordinary 
to  the  grand'duke  of  Tuscany.  Ilie  emoluments  of  this  office, 
which  involved  no  duties  save  that  of  continuing  his  scientific 
labours,  were  fixed  at  1000  scudi;  and  it  was  the  desire  of 
increased  Idsure,  ri^Jier  than  the  pmnptiogs  of  local  patriotism, 
which  induced  him  to  acc^t  an  offer  ^e  orii^al  suggestion  of 
which  had  indeed  come  from  himsdf.  Before  the  dose  of  16x0 
the  memorable  cycle  of  discoveries  begim  in  the  previous  year 
was  completed  by  the  observation  of  the  an  sated  or,  as  it 
appeared  to  Galileo,  triple  form  of  Saturn  (the  ring-formation  was 
first  recognized  by  Christiaan  Huygens  in  1655),  of  the  phases  of 
Venus,  and  of  the  spots  upon  the  sun.  As  regards  sun-spots, 
however,  Johann  Fabridus  of  Osted  in  Friesland  can  claim 
priority  of  publication,  if  not  actual  detection.  In  the  q>ring 
of  161X  Galileo  visited  Rome,  and  exhibited  in  the  gardois  of  the 
Quirinal  Palace  the  tdescopic  wonders  of  the  heavens  to  the  most 
eminent  personages  at  the  pontifical  court.  Encouraged  by  the 
flattering  rec^tion  acourded  to  him,  he  ventured,  in  his  Letters 
on  the  Solar  Spots,  printed  at  Rome  in  16x3,  to  take  up  a  more 
dedded  position  towards  that  doctrine  on  the  establishment  of 
which,  as  he  avowed  in  a  letter  to  Belisario  Vlnta,  secretary  to  the 
grand-duke,  "  all  his  life  and  being  henceforward  depended." 
Even  in  the  time  ci  Copernicus  some  well-meaning  persons, 
especially  those  <^  the  reformed  persuasion,  had  suspected  a 
discrepancy  between  the  new  view  of  the  sdar  system  and  certain 
passages  of  Scripture-^  su^idon  stxengthoied  by  the  anti- 
Christian  inferences  drawn  from  it  by  Giordano  Bruno;  but  the 
question  was  never  fmmally  debated  until  Galileo's  brilliant 
disdosures,  enhanced  by  his  formidable  dialectic  and  enthusiastic 
zeal,  irresistibly  challenged  for  it  the  attention  of  the  authorities. 
Although  he  had  no  desire  to  raise  the  theological  issue,  it  must  be 
admitted  that,  the  discussion  ontx  set  on  foot,  he  threw  himself 
into  it  with  characteristic  impetuosity,  and  thus  hdped  to 
predpitate  a  decision  which  it  was  his  interest  to  avert.  In 
December  1613  a  Benedictine  monk  named  Benedetto  Castelli, 
at  that  time  professor  of  mathematics  at  the  university  of  Pisa, 
wrote  to  inform  Galileo  of  a  rerant  discusaon  at  the  grand- 
ducal  table,  in  vhidi  he  had  be»  called  upon  to  defend  the 
Copemican  doctrine  ^[ainst  theological  objections.  Hiis  ta^ 
Castdli,  who  was  a  steady  friend  and  disc^le  of  the  Tuscan 
astronomer,  seema  to  have  discharged  with  moderation 
and  success.  Galileo's  answer,  written,  as  he  said  himself, 
ctarente  adamo,  was  an  exposition  of  a  formal  theory  as  to  the 
relations  of  physical  sdence  to  Holy  Writ,  still  further  devdoped 
in  an  elaborate  apology  addressed  by  him  in  the  following  year 
(x6x4)  to  Christina  of  Lorraine,  dowager  grand-duchess  of 
Tuscany.  Kot  satisfied  with  explaining  adverse  texts,  he  met 
his  opponents  with  unwise  audadty  on  thdr  own  ground,  and 
endeavoured  to  produce  scr^tural  confirmation  of  a  system 
whidi  seemed  to  the  ignorant  many  an  incredible  paradox,  and  to 
the  sdentific  few  a  beautiful  but  daring  innovation.  The  rising 
agitation  on,  the  subject,  fmnented  for  their  own  purposes  by  the 
rabid  Aristotelians  of  the  schools,  was  hdghtened  rather  than 
allayed  by  these  manifestoes,  and  on  the  fourth  Sunday  of  the 
following  Advent  fotmd  a  voice  in  the  pulpit  of  Santa  Maria 
Novella.  Padre  Cacdni's  denunciation  of  the  new  astronomy 
was  indeed  disavowed  and  stron^y  condemned  by  his  superiors; 
neverthdess,  on  the  5th  of  February  1613,  another  Dominican 
monk  named  Ix>rint  laid  Galileo's  letter  to  CasteUi  before  the 
Inquisition. 

Cardinal  Robert  Bdlarmin  was  at  that  time  by  fax  the  most 
influential  member  of  the  Sacred  Collc^  Ba  was  a  man  vast 
learning  and  1^Ncight  piety,  but,  altbou^  prascmally  friendly  to 
Galileo,  there  is  no  doubt  that  he  saw  in  his  sdentific  teachings  a 
danger  to  religion.  The  year  16x5  seems  to  have  been  a  period  of 
suspense.  Galileo  received,  as  the  res;dt  of  a  conference  between 
Cardinals  Bellaimin  and  Dd  Monte,  a  semi-official  warning  to 
avoid  tfaefdogy,  and  limit  himself  to  physical  reasoning.  "  Write 
fredy,"  he  was  told  by  Monsignor  Dini,  IMiut  ke^  outside  the 
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sacristy."  Unfortunately,  be  had  already  committed  himself  to 
dangerous  ground.  In  December  be  repaired  personally  to  Rome, 
full  of  confidence  that  the  weight  of  his  arguments  and  the  vivacity 
df  his  eloquence  could  not  fail  to  convert  the  entire  pontifical 
ontrt  to  his  views.  He  was  cordially  received,  and  eagerly 
listened  to,  but  his  imprudent  ardour  served  but  to  injure  his 
cause.  On  the  24th  of  February  x6i6  the  consulting  theologians 
of  the  Holy  Office  characterized  the  two  proportions— that  the 
sun  is  immovable  in  the  centre  of  the  world,  and  that  the  earth  has 
a  diurnal  motion  of  rotation — the  first  as  "  absurd  in  philosophy, 
and  formally  heretical,  because  expresdy  contrary  to  Holy 
Scripture,"  and  the  second  as  "  open  to  the  same  cens\ire  in 
philosophy,  and  at  least  erroneous  as  to  faith."  Two  days  later 
Galileo  was,  by  command  of  the  pope  (Paul  V.),  summoned 
to  the  palace  of  Cardinal  Bellarmin,  and  there  officially  ad- 
monished not  thenceforward  to  "  bcAA,  teach  or  defend  "  the 
condemned  doctrine.  This  injunction  he  promised  to  obey. 
On  the  5th  of  March  the  Ccmgregatum  of  the  Index  issued  a  decree 
reiterating,  with  the  omission  of  the  word"  heretical,"  the  censure 
of  the  theologians,  suspending,  usque  corrigatur,  the  great  work  of 
Copernicus,  De  revotutionibus  orbium  coelestium,  and  absolutely 
prohibiting  a  treatise  by  a  Carmelite  monk  named  Foscarini, 
which  treated  the  same  subject  from  a  tlieological  point  of  view. 
At  the  same  time  it  was  given  to  be  understood  that  the  new 
theory  of  the  solar  system  might  be  held  ex  hypotkesi,  and  the 
trivial  verbal  alterations  introduced  into  the  Polish  astonomer's 
book  in  1630,  when  the  work  of  revision  was  completed  by  Cardinal 
Gaetani,  confirmed  this  interpretation.  This  edict,  it  is  essential 
to  observe,  the  re^wnsibility  for  which  rests  with  a  disdplinuy 
congregation  in  no  sense  i^resenting  the  church,  was  never 
confirmed  by  the  pope,  and  was  virtually  r^>ealed  in  1757  under 
Benedict  XIV. 

Galileo  returned  to  Florence  three  months  later,  not  ill-pleased, 
as  his  letters  testify,  with  the  result  of  his  visit  to  Rome.  He 
brought  with  him,  for  the  refutation  of  calumnious  reports 
circulated  by  his  enemies,  a  written  certificate  from  Cardinal 
Bellarmin,  to  the  effect  that  no  abjuration  had  been  required  of  or 
penance  imposed  upon  him.  During  a  prolonged  audiemx  he  had 
received  from  the  pt^  assurances  of  private  esteem  and  personal 
protection;  and  he  trusted  to  his  diakctical  ingenuity  to  find  the 
means  of  presenting  his  sdentific  convictions  under  the  trans- 
parent veil  of  an  hypothec.  Although  a  sincere  Catholic,  he 
seems  to  have  laid  but  little  stress  on  the  secret  admonition  of  the 
Holy  Office,  which  his  sanguine  temperament  encouraged  him 
gradually  to  dismiss  from  his  mind.  He  preserved  no  written 
memorandum  of  its  terms,  and  it  was  represented  to  him,  accord- 
ing to  his  own  deposition  in  1633,  solely  by  Cardinal  Bellarmin's 
certificate,  in  which ,  for  obvious  reasons,  it  was  glossed  over  rather 
than  exi^essly  recorded.  For  seven  years,  nevertheless,  during 
which  he  led  a  life  of  studious  retirement  in  the  Villa  Segni  at 
Bellosguardo,  near  Fhnence,  he  maintained  an  almost  unbroken 
silence.  At  the  end  of  that  time  he  iqipraied  in  pubUc  with  his 
Sagpatore,  a  polemical  treatise  written  in  reply  to  the  Libra 
astronomica  of  Padre  Grasa  (under  the  pseudonjon  of  Lotario 
Sarsi),  the  Jesuit  astronomer  of  the  Collegio  Romano.  The 
subject  in  debate  was  the  nature  of  comets,  the  conspicuous 
appearance  of  three  of  which  bodies  in  the  year  x6z8  furnished 
the  occasion  of  the  controversy.  Galileo's  views,  although 
erroneous,  since  he  held  comets  to  be  mere  atmospheric  emana- 
tions reflecting  sunlight  after  the  evanescent  fashion  of  a  halo 
or  a  rainbow,  were  expressed  with  such  triumphant  vigour,  and 
embellished  with  sudi  telling  sarcasms,  that  his  GpgoaaA  did  not 
venture  upon  a  reply.  The  Saggiatore  was  printed  at  Rome  in 
October  1633  by  the  Academy  of  the  Ltncei,  of  ^ich  Galileo  was 
a  member,  with  a  dedicaUon  to  the  new  pope,  Urban  VIII.,  and 
notwithstanding  some  passages  containing  a  covert  defence  of 
Copemican  opinions,  was  received  with  acclamation  by  ecclesi- 
astical, no  less  than  by  scientific  authorities. 

Everything  seemed  now  to  promise  a  close  of  unbroken 
prosperity  to  Galileo's  career.  Maffeo  Barberini,  his  warmest 
friend  and  admirer  in  the  Sacred  CoUege,  was,  by  the  election  of 
the  8th  of  August  1623,  Seated  on  the  pontifical  throne;  and  the 


marked  distinction  with  which  he  was  received  on  his  visit  of 
congratulation  to  Rome  in  1624  encouraged  him  to  hope  for  the 
realisation  of  his  utmost  wishes.  He  received  every  mark  <^ 
private  favour.  The  pope  admitted  him  to  six  long  audiences  in 
the  course  of  two  months,  wrote  an  enthusiastic  letter  to  the 
grand-duke  praising  the  great  astronomer,  not  only  for  his 
distinguished  learning,  but  also  for  his  exen^ilary  piety,  and 
granted  a  pendon  to  his  son  Vincenzio,  which  was  afterwards 
transferred  to  himself,  and  paid,  with  some  irregularities,  to  the 
end  of  his  life.  But  on  the  subject  of  the  decree  of  1616,  the 
revocation  of  which  Galileo  had  hoped  to  obtain  through  his 
personal  influence,  he  found  him  inexorable.  Yet  there  seemed 
reason  to  expect  that  it  would  at  least  be  interpreted  in  a  liberal 
spirit,  and  Galileo's  friends  encouraged  his  Imprudent  confidence 
by  eagerly  retailing  to  him  every  papal  utterance  which  it  was 
possible  to  construe  in  a  favourable  sense.  To  Cardinal  Hohen- 
zollem.  Urban  was  r^xnted  to  have  said  that  the  theory  of  the 
earth's  nwtion  had  not  been  and  could  not  be  omdemned  as 
heretical,  but  only  as  rash;  and  in  1630  the  brilliant  Dominican 
monk  Tommaso  Campanella  wrote  to  Galileo  that  the  pope  had 
expressed  to  him  in  conversation  his  disapproval  of  the  prohi- 
bitory decree.  Thus,  in  the  full  anticipation  of  added  renown, 
and  without  any  misgiving  as  to  ulterior  consequences,  Galileo 
set  himself,  on  his  return  to  Florence,  to  complete  his  famous 
but  ill-staired  work,  the  Diaiogo  dei  due  massimi  sistenU  del 
mondo.  Finished  in  1630,  it  was  not  until  January  1632  that  it 
emerged  from  the  presses  of  Landini  at  Florence.  The  book 
was  originally  intoided  to  ai^war  in  Rome,  but  unexpected 
obstacles  interposed.  The  Lincean  Academy  odlapsed  vritb  tl» 
death  of  Prince  Federigo  Cesi,  its  founder  and  president;  an 
outbreak  of  plague  impeded  communication  between  the  various 
Italian  cities;  and  the  imprimatur  was  finally  extorted,  rather 
than  accorded,  under  the  pressure  of  private  friendship  and 
powerful  interest.  A  tumtdt  of  applause  from  every  part  of 
Europe  followed  its  publication;  and  it  would  be  difficult  to  find 
in  any  language  a  book  in  which  animation  and  elegance  of  style 
are  so  happily  combined  with  strength  and  clearness  of  scientific 
exposition.  Three  interlocutors,  named  respectively  Salviati, 
Sagredo,  and  SimpUdo,  take  part  in  the  four  dialogues  of  which 
the  work  is  composed.  The  first-named  expounds  the  vieira  of 
the  auUior;  the  second  is  an  eager  and  intelligent  listener;  the 
third  represents  a  well-meaning  but  obtuse  Peripatetic,  whom  the 
others  treat  at  times  with  undisguised  contempt.  SalviaU  and 
Sagredo  took  their  names  from  two  of  Galileo's  early  friends,  the 
former  a  learned  Florentine,  the  latter  a  distinguished  Venetian 
gentleman;  Simplido  ostensibly  derived  his  from  the  Cilician 
commentator  of  Aristotle,  but  the  choice  was  doubtless  instigated 
by  a  sarcastic  regard  to  the  double  meaning  of  the  word.  There 
were  not  wanting  those  who  insinuated  that  Galileo  intended  to 
depict  the  pope  himself  in  the  guise  of  the  simpleton  of  the  party ; 
and  the  charge,  though  prqxsterous  in  itself,  was  supptnted  by 
certain  imprudences  erf  vxpnssaim,  which  Urban  was  not  per- 
mitted to  ignore. 

It  was  at  once  evident  that  the  whole  tenor  of  this  remarkable 
work  was  in  flagrant  contradiction  with  the  edict  passed  sixteen 
years  before  its  publication,  as  well  as  with  the  author's  personal 
pledge  of  conformity  to  it.  The  ironical  submission  with  which  it 
opened,  and  the  assumed  indetermination  with  which  it  closed, 
were  hardly  intended  to  mask  the  vigorotis  assertion  of  Coper- 
nican  principles  which  formed  its  substance.  It  is  a  singular 
circumstance,  however,  that  the  argument  upon  which  Galileo 
mainly  relied  as  furnishing  a  physical  demonstration  of  the  truth 
of  the  new  theory  rested  on  a  misconception.  The  ebb  and  flow 
of  the  tides  were,  he  asserted,  a  vuible  proof  of  the  terrestrial 
double  movement,  since  they  resulted  from  inequalities  in  the 
absolute  velocities  through  space  of  the  various  parts  of  the 
earth's  surface,  due  to  its  rotation.  To  this  notion,  which  took 
its  rise  in  a  confusion  of  thought,  he  attached  capital  importance, 
and  he  treated  with  scorn  Kepler's  suggestion  that  a  certain 
occult  attraction  of  the  moon  was  in  some  way  concerned  in  the 
phenomenon.  The  the(dogical  censures  which  the  book  did  not 
fail  to  incur  were  not  dow  in  making  themsdves  fely^^owards  T 
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the  end  of  August  the  sale  was  prohibited;  on  the  ist  of  October 
the  auth<»  was  dted  to  Rome  by  the  loquisitioa.  He  pleaded  his 
age,  now  dose  upon  seventy  years,  his  infirm  health,  and  the 
obstacles  to  travel  caused  by  quarantine  regulations;  but  the 
pope  was  sternly  indignant  at  what  he  held  to  be  his  ingratitude 
and  insubordination,  and  no  excuse  was  admitted.  At  length, 
on  the  13th  of  February  1633,  he  arrived  at  the  residence  of 
Niccolini,  the  Tuscan  ambassador  to  the  pontifical  court,  and 
there  abode  in  retirement  for  two  months.  From  the  12th  to  the 
30th  of  April  he  was  detained  in  the  palace  of  the  Inquisition, 
where  he  occupied  the  best  apartments  and  was  treated  with 
unexampled  indulgence.  On  the  30th  he  was  restored  to  the 
hospitality  of  Niccolini,  his  warm  partisan.  The  accusation 
agauist  him  was  that  he  had  written  in  contravention  ci  the 
decree  of  x6i6,  and  in  d^ance  of  the  command  of  the  Holy  Office 
communicated  to  him  by  Cardinal  Bellamun;  and  his  defence 
consisted  mainly  in  a  disavowal  of  his  opinions,  and  an  appeal  to 
his  good  intentions.  On  the  31st  of  June  he  was  finally  examined 
under  menace  of  torture;  but  he  continued  to  maintain  his 
assertion  that  after  its  condemnation  by  the  Congregation  of  the 
Index,  he  had  never  held  the  Copemican  theory.  Since  the 
publication  of  the  documents  relating  to  this  memorable  trial, 
there  can  no  longer  be  any  doubt,  not  only  that  the  threat  of 
torture  was  not  carried  into  execution,  but  that  it  was  never 
intended  that  it  should  be.  On  the  aand  of  June,  in  the  chtuch  of 
Santa  Maria  aopra  Minerva,  Galileo  read  bis  recantation,  and 
received  his  sentence.  He  was  condemned,  as  "  vehemently 
suspected  of  heresy,"  to  incarceration  at  the  pleasure  of  the 
tribunal,  and  by  way  of  penance  was  enjoined  to  recite  once  a 
week  for  three  years  the  seven  penitential  psalms.  This  sentence 
was  signed  by  seven  cardinals,  but  did  not  receive  the  customary 
papal  ratification.  The  legend  according  to  which  Galileo, 
rising  from  his  knees  after  repeating  the  formula  of  abjuration, 
stamped  on  the  ground,  and  exclaimed,  "  Eppur  si  mttovel"  is, 
as  may  readily  be  supposed,  entirely  apocryphal.  Its  earliest 
ascertained  appearance  is  in  the  Abb£  Irailh's  Querelles  tiiUraires 
(vol.  iii.  p.  49,  1761). 

.  Galileo  remained  in  the  custody  of  the  Inquisition  from  the 
aist  to  the  a4th  of  June,  on  which  day  he  was  relegated  to  the 
Villa  Medici  on  the  Tiiniti  de'  Monti  Thence,  on  the  6th  of  July, 
he  was  permitted  to  depart  for  Siena,  where  he  spent  several 

months  in  the  house  of  the  archbishop,  Ascanio  Piccolomini,  one 
of  his  numerous  and  trusty  friends.  It  was  not  until  December 
that  his  earnest  desire  of  returning  to  Florence  was  realized,  and 
the  remaining  eight  years  of  his  life  were  spent  in  his  villa  at 
Arcetri  called  "  II  Giojello,"  in  the  strict  seclusion  which  was  the 
prescribed  condition  of  his  comparative  freedom.  Domestic 
afflictions  combined  with  numerous  and  painful  infirmities  to 
embitter  his  old  age.  His  sister-in-law  and  her  whole  family, 
who  came  to  live  with  him  on  his  return  from  Rome,  perished 
shortly  afterwards  of  the  plague;  and  on  the  2nd  of  April  1634 
died,  to  the  inexpressible  grid  of  her  father,  his  eldest  and  best- 
beloved  daughter,  a  nun  in  the  convent  of  San  Matteo  at  Arcetri. 
Galileo  was  never  married;  but  by  a  Venetian  woman  named 
Marina  Gamba  he  had  three  children — a  son  who  married  and 
left  descendants,  and  two  daughters  who  took  the  veil  at  an  early 
age.  His  prodigious  mental  activity  continued  undiminished  to 
the  last.  In  1636  he  completed  his  Dialoghi  deUe  nuove  scienze, 
in  which  he  recapitulated  the  results  of  his  early  experiments  and 
mature  meditations  on  the  principles  of  mechanics.  This  in 
many  respects  his  most  valuable  work  was  printed  by  the 
Elzevirs  at  Leiden  in  1638,  and  excited  admiration  equally  uni- 
versal and  more  lasting  than  that  acoxrded  to  his  astronomical 
treatises.  His  last  telescoj^c  discdvoy — that  of  the  moon's 
diurnal  and  monthly  librations — was  made  in  1637,  only  a  few 
months  before  his  eyes  were  for  ever  closed  in  hopeless  blindness. 
It  was  in  this  condition  that  Milton  found  him  when  he  visited 
him  at  Arcetri  in  1638.  But  the  fire  of  his  genius  was  not  even  yet 
extinct.  He  continued  his  scientific  correspondence  with 
unbroken  interest  and  undiminished  logical  acumen;  he  thought 
out  the  ^plication  of  the  pendulum  to  the  regulation  of  clock- 
work, which  Huygens  successfully  realized  fifteen  years  later; 


and  he  was  engaged  in  dictating  to  his  disciples,  Viviani  and 
Torricelli,  his  latest  ideas  on  the  theory  of  impact  when  he  was 
seized  with  the  dow  fever  which  in  two  months  brought  him  to 
the  grave.  On  the  8th  of  January  1642  he  closed  his  long  life  of 
triumph  and  himiUiation,  which  just  spanned  the  interval 
between  the  death  of  Michelangelo  and  the  birth  of  Isaac  Newton. 

The  direct  services  which  Galileo  rendered  to  astronomy  are 
virtually  summed  up  in  his  telescopic  discoveries.  To  the  theo- 
retical perfection  of  the  science  he  contributed  little  or  nothing. 
He  pointed  out  indeed  that  the  so-called  "  third  motion,"  intro- 
duced by  C<^>emicus  to  account  for  the  constant  parallelism  of 
the  earth's  axis,  was  a  superfluous  complication.  But  he  substi- 
tuted the  equally  unnecessary  hypothesis  of  a  magnetic  attrac- 
tion, and  failed  to  perceive  that  the  phenomenon  to  be  explained 
was,  in  relation  to  absolute  spaw,  not  a  movement  but  the  absence 
of  movement.  Hie  circumstance,  however,  which  most  seriously 
detracts  from  his  scientific  reputation  is  his  neglect  of  the 
discoveries  made  during  his  lifetime  by  the  greatest  of  his 
contemporaries.  Kepler's  first  and  second  laws  were  published 
in  i6og,  and  his  third  ten  years  later.  By  these  momentous 
inductions  the  geometrical  theory  of  the  solar  system  was 
perfected,  and  a  hitherto  unimagined  symmetry  was  perceived  to 
regulate  the  mutual  relations  of  its  members.  But  by  Galileo 
they  were  passed  over  in  silence.  In  his  Dialogo  dei  massimi 
sisUm,  printed  not  less  than  thirteen  years  after  the  last  of  the 
three  laws  had  been  given  to  the  world,  the  epicycles  by  whidi 
Copernicus,  adhering  to  the  aodent  postulate  of  uniform  circular 
motion,  had  endeavoured  to  reduce  to  theory  the  irregularities  of 
the  planetary  movements,  were  neither  expressly  adopted  nor 
expressly  rejected;  and  the  conclusion  seems  inevitable  that  this 
grave  defection  from  the  cause  of  progress  was  due  to  his  perhaps 
unconscious  rductance  to  accept  discoveries  which  he  had  not 
originated.  His  name  is  nevertheless  justly  associated  with  that 
vast  extension  of  the  bounds  of  the  visible  universe  which  has 
rendered  modem  astronomy  the  most  sublime  of  sciences,  and  his 
telescopic  observations  are  a  standing  monument  to  his  sagadty 
and  acumen. 

With  the  sure  instinct  of  genius,  he  seized  the  characteristic 
features  of  the  phenomena  presented  to  his  attention,  and  his 
inferences,  except  when  distorted  by  polemical  exigencies,  have 
been  strikingly  confirmed  by  modem  investigations.  Of  his  two 
capital  errors,  regarding  re^>ectively  the  theory  of  the  tides  and 
the  nature  of  comets,  the  first  was  insidiously  recommended  to 
him  by  his  passionate  desire  to  find  a  physical  confirmation  of  the 
earth's  double  motion;  the  second  was  adopted  for  the  purpose 
of  rebutting  an  anti-Copemican  argumentfoundedontheplainetary 
analogies  of  those  erratic  subjects  of  the  sun.  Within  two  years  of 
their  first  discovery,  he  had  constructed  approximately  accurate 
tables  of  the  revolutions  of  Jupiter's  satellites,  and  he  proposed 
their  frequent  eclipses  as  a  means  of  determining  longitudes,  not 
only  on  land,  but  at  sea.  This  method,  on  which  he  laid  great 
stress,  and  for  the  facilitation  of  which  he  invented  a  binocular 
glass,  and  devised  some  skilful  mechanical  contrivances,  was 
offered  by  him  in  1616  to  the  Spanish  government,  and  afterwards 
to  that  of  Tuscany,  but  in  each  case  unsuccessfully;  and  the 
close  of  his  life  was  occupied  with  prolonged  but  fniitless  negotia- 
tions on  the  same  subject  with  the  states-general  of  Holland. 
The  idea,  though  ingenious,  has  been  found  of  little  practical 
utility  at  sea. 

A  series  of  careful  observations  made  him  acquainted  with  the 
principal  appearances  revealed  by  modem  instruments  in  the 
solar  spots.  He  pointed  out  that  th^  were  limited  to  a  certain 
defined  zone  on  the  sun's  surface;  he  noted  the  factdae  mth 
which  they  are  associated,  the  penumbra  by  which  they  are 
bordered,  their  slight  proper  motions  and  their  rapid  changes  ol 
form.  He  inferred  from  the  regularity  of  their  general  movements 
the  rotation  of  the  sun  on  its  axis  in  a  period  of  little  less  than  a 
month;  and  he  grounded  on  the  varying  nature  of  the  paths 
seemingly  traversed  by  them  a  plausible,  though  inconclusive, 
argument  in  favour  of  the  earth's  annual  revolution.  Twice  in 
the  year,  he  observed,  they  seem  to  travel  across  the  solar  disk  in 
straight  lines;  at  other  times,  in  curves.   These  i^pearances  he 
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referred  vith  great  acutoiesstothe  slif^t  indinatkin  of  the  sun's 
axis  of  rotation  to  the  plane  of  the  ecliptic  Thus,  when  the 
earth  finds  herself  in  the  plane  of  the  sun's  equator,  which  occurs 
at  two  opposite  points  of  her  orbit,  the  spots,  travelling  in  circles 
parallel  with  that  plane,  necessarily  appear  to  describe  right  lines; 
but  when  the  earth  is  above  or  below  the  equatorial  level,  the 
paths  of  the  spots  open  out  into  curves  turned  downwards  or 
upwards,  according  to  the  direction  in  which  they  are  seen.  But 
the  explanation  of  this  phenomenon  is  equally  consistent  with  the 
geocentric  as  with  the  heliocentric  theory  of  the  solar  system. 
The  idea  of  a  universal  force  of  gravitation  seeans  to  have  hovered 
on  the  borders  of  this  great  man's  mind,  without  ever  fully 
entering  it.  He  perceived  the  analogy  between  the  power  which 
holds  the  moon  in  the  neighbourhood  of  the  earth,  and  compels 
Jupiter's  satellites  to  circulate  round  their  primary,  and  the 
attraction  exercised  by  the  earth  on  bodies  at  its  surface;  ^  but 
he  failed  to  conceive  the  combination  of  central  force  with 
tangential  velocity,  and  was  disposed  to  connect  the  revolutions 
of  the  planets  with  the  axial  rotation  of  the  sun.  This  notion,  it 
is  plain,  tended  rather  towards  Descartes's  theory  of  vortices 
than  towards  Newton's  theory  of  gravitation.  More  valid 
instances  of  the  anticipation  of  modem  discoveries  may  be  found 
in  his  prevision  that  a  small  annual  parallax  would  eventually  be 
found  for  some  of  the  fixed  stars,  and  that  extra-Satumian  planets 
would  at  some  future  time  be  ascertained  to  exist,  and  in  his 
conviction  that  light  travels  with  a  measurable,  although,  in 
relation  to  terrestrial  distances,  infinite  velocity. 

The  invention  of  the  microscope,  attributed  to  Galileo  by  his 
first  biographer,  Vincenzio  Viviani,  does  not  in  truth  belong  to 
him.  Such  an  instrument  was  made  as  early  as  1 590  by  Zacharias 
Jansen  of  Middleburg;  and  although  Galileo  discovered,  in  1610, 
a  means  of  adapting  his  telescope  to  the  examination  of  minute 
ob]«:ts,  he  did  not  become  acquainted  with  the  compound 
microscope  until  1624  when  he  saw  one  of  Drebbel's  instru- 
ments in  Rome,  and,  with  characteristic  ingenuity,  immedi- 
ately introduced  some  material  improvements  into  its 
(instruction. 

The  most  substantial,  if  not  the  most  brilliant  part  of  his  work 
consisted  undoubtedly  in  his  contributions  towards  the  establish- 
ment of  mechanics  as  a  science.  Some  valuable  but  isolated  facts 
and  theorems  had  been  previously  discovered  and  proved,  but 
it  was  he  who  first  clearly  grasped  the  idea  of  force  as  a  mechanical 
agent,  and  extended  to  the  external  world  the  conception  of  the 
invariability  of  the  relation  between  cause  and  effect.  From  the 
time  of  Archimedes  there  had  existed  a  science  of  equilibrium,  but 
the  science  of  motion  began  with  Galileo.  It  is  not  too  much  to 
say  that  the  final  triumph  of  the  Copemican  system  was  due  in 
la^r  measure  to  his  labours  in  tids  department  than  to  his 
direct  arguments  in  its  favour.  The  problem  of  the  heavens  is 
essentially  a  mechanical  one;  and  without  the  mechanical 
conceptions  of  the  dependence  of  motion  upon  force  which 
Galileo  familiarized  to  men's  minds,  that  problem  mi^t  have 
remained  a  sealed  book  even  to  the  intelligence  of  Newton.  The 
interdependence  of  motion  and  force  was  not  indeed  formulated 
into  definite  laws  by  Galileo,  but  his  writings  on  djoiamics  are 
everywhere  suggestive  of  those  laws,  and  his  solutions  of 
dynamical  problems  involve  their  recognition.  The  extra- 
ordinary advances  made  by  him  in  this  branch  of  knowledge 
were  owing  to  his  happy  method  of  ai^lying  mathmatical 
anal3rsis  to  physical  problems.  As  a  pure  mathematician  he  was, 
it  is  true,  surpassed  in  profundity  by  more  than  one  among  bis 
pupils  and  contemporaries;  and  in  the  wider  imaginative  grasp 
of  abstract  geometrical  principles  he  cannot  be  compared  with 
Fennat,  Descartes  or  Pascal,  to  say  nothing  of  Newton  or 
Leibnitz.   Still,  even  in  the  region  of  pure  mathematics,  his 

*  The  passage  is  sufficiently  remarkable  to  deserve  quotation  in  the 
original : — *'  Le  parti  della  Terra  hanno  tal  propensione  al  centre  di 
essa,  che  quando  ella  cangiasse  luo^o,  le  dette  parti,  benchd  lontane 
dal  globo  oel  tem^  delle  mutaziom  di  esso,  lo  seguirebbero  per  tutto ; 
eaempio  di  ci6  ua  il  seguito  perpetuo  delle  Metticee,  ancorche  separate 
continuamente  da  Giove.  L'istesso  u  deve  dire  della  Luna,  oboligata 
a  seguir  la  Terra." — Diaiogo  ttei  massimi  sistemi,  Qomata  terza, 
p.  351  of  Albiri's  edition. 


powerful  and  teiginal  mind  left  notaMe  traus  of  its  working. 
He  studied  the  properties  of  the  cycloid,  and  attempted  the 
problem  of  its  quadrature;  and  in  the  "  infinitesimals,"  which  he 
was  one  of  the  first  to  introduce  into  geometrical  demonstrations, 
was  contained  the  fruitful  germ  of  the  differential  calculus. 
But  the  method  which  was  peculiarly  his,  and  which  still  forms 
the  open  road  to  discoveries  in  natural  science,  consisted  in  the 
combination  of  experiment  with  calculation — in  the  transforma- 
tion of  the  concrete  into  the  abstract,  and  the  assiduous  com- 
parison of  results.  Hie  first-f  niits  oi  the  new  system  of  investiga- 
tion was  his  determination  of  the  laws  of  falling  bodies.  Conceiv- 
ing that  the  simj^nt  princq>le  is  the  most  likdy  to  be  true,  he 
assumed  as  a  postulate  that  bodies  falling  freely  towards  the  earth 
descend  with  a  uniformly  accelerated  motion,  and  deduced  thence 
that  the  velocities  acquired  are  in  the  direct,  and  the  spaces 
traversed  in  the  duplicate  ratio  of  the  times,  counted  from  the 
beginning  of  motion;  finally,  he  proved,  by  observing  the  times 
of  descent  of  bodies  falling  down  inclined  planes,  that  the  postu- 
lated law  was  the  true  law.  Even  here,  he  was  obliged  to  take  for 
granted  that  the  velocities  acquired  in  descending  from  the  same 
height  along  planes  of  every  inclination  are  equal;  and  it  was  not 
imdl  shortly  before  his  death  that  he  found  the  mathematical 
demonstration  of  this  not  very  obvious  principle. 

The  first  law  of  motion— that  which  e:^resses  the  principle 
of  inertia—^  virtually  contained  in  the  idea  of  uniformly 
accelerated  velocity.  The  recognition  of  the  second — ^that  of  the 
independence  of  different  motions — must  be  added  to  form  the 
true  theory  of  projectiles.  This  was  due  to  Galileo.  Up  to  his 
time  it  was  universally  held  in  the  schools  that  the  motion  of  a 
body  should  cease  with  the  impulse  communicated  to  it,  but 
for  the  "  reaction  of  the  medium  "  helping  it  forward.  GaUleo 
showed,  on  the  contrary,  that  the  nature  of  motion  once  impressed 
is  to  continue  indefinitely  in  a  uniform  direction,  and  that  the 
effect  of  the  medium  is  a  retarding,  not  an  impeOingone.  Another 
commonly  received  axiom  was  that  no  body  could  be  affected  by 
more  than  one  movement  at  one  time,  and  it  was  thus  supposed 
that  a  cannon  ball,  or  other  projectile,  moves  forward  in  a  ri^t 
line  until  its  first  impulse  is  exhausted,  when  it  falls  vertically  to 
the  ground.  In  the  fourth  of  Galileo's  dialogues  on  mechanics, 
he  demonstrated  that  the  path  described  by  a  projectile,  being  the 
result  of  the  combination  of  a  uniform  transverse  morion  with  a 
uniformly  accelerated  vertical  morion,  must,  apart  from  the 
resistance  of  the  air,  be  a  parabola.  The  establishment  of  the 
principle  of  the  composition  of  motions  formed  a  conclusive 
answer  to  the  most  formidable  of  the  arguments  used  against  the 
rotation  of  the  earth,  and  we  find  it  accordingly  triumphantly 
brought  forward  by  Galileo  in  the  second  of  his  dialogues  on  tht 
systems  of  the  world.  It  was  urged  by  anti-Copemicans  that  a 
body  flung  upward  or  cast  downward  would,  if  the  earth  were  in 
motion,  be  left  behind  by  the  rapid  translation  of  the  point  from 
which  it  started;  Galileo  proved  on  the  contrary  that  the 
reception  of  a  fresh  impulse  in  no  way  interfered  with  the  move- 
ment already  impressed,  and  that  the  rotation  of  the  earth  was 
insensible,  because  shared  equaUy  by  all  bodies  at  its  surface. 
His  theory  of  the  inclined  plane,  combined  with  his  satisfactory 
definition  of  "  momentum,"  led  him  towards  the  third  law  of 
motion.  We  find  Newton's  theorem,  that  "  action  and  reaction 
axe  equal  and  opposite,"  stated  with  approximate  precision  in  his 
treatise  Delia  sciensa  meccanica,  which  contains  the  substance  of 
lectures  delivered  during  his  professorship  at  Padua;  and  the 
same  principle  is  involved  in  the  axiom  enunciated  in  the  third 
of  his  mechanical  dialogues,  that  "  the  propensity  of  a  body  to 
fall  is  equal  to  the  least  resistance  which  suflkes  to  support  ft." 
The  problems  of  percussion,  however,  received  no  ^£nitive 
solution  until  after  his  death. 

His  services  were  as  conspicuous  in  the  starical  as  in  the 
kinetical  division  of  mechanics.  He  gave  the  first  satisfactory 
demonstration  of  equilibrium  on  an  inclined  plane,  reducing  it  to 
the  level  by  a  sound  and  ingenious  train  of  reasoning;  while,  by 
establishing  the  theory  of  "  virtual  velocities,"  he  laid  down  the 
fundamental  princ^le  which,  in  the  (pinion  of  Lagrange,  con- 
tains the  general  exprestion  of  the  laws  of  equilibrium.  He 
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studied  vith  attention  the  still  obscure  subject  of  molecular 
cohesion,  and  little  has  been  added  to  what  he  ascertained  on  the 
question  of  transverse  strains  and  the  strength  of  beams,  first 
brought  by  him  within  the  scope  ci  mechanical  theory,  In.  his 
Discorso  imtomo  aile  eose  che  timuu  su  Vacgm,  published  in  1613, 
he  used  the  princi|de  ot  virtual  vdodties  to  denvnistrate  the  more 
inqwrtant  theorems  of  hydrostatics,  deducing  from  it  the 
equilibrium  of  fluid  in  a  siphon,  and  proved  against  the  Aristo- 
tdUans  that  the  floating  of  solid  bodies  in  a  liquid  depends  not 
upon  their  form,  but  iqxm  their  specific  gravities  rdative  to  such 
liquid. 

In  ordo:  to  form  an  adequate  estimate  of  the  stride  made  by 
Galileo  in  natural  philosophy,  it  would  be  necessary  to  enumerate 
the  confused  and  erroneous  opinions  prevailing  on  all  such 
subjects  in  his  time.  His  best  eulogimn,  it  has  been  truly  said, 
consists  in  the  fallacies  wbidi  he  exposed.  The  scholastic 
distinctions  between  corruptible  and  inoomq>tiblc  substances, 
between  abst^ute  gravity  and  absc^ute  levity,  between  natural 
and  violent  motions,  if  they  did  not  whoUy  disappear  from 
scientific  phraseology,  ceased  thenceforward  to  hold  the  place 
of  honour  in  the  controversies  of  the  learned.  Discarding  these 
obscure  and  misleading  notions,  Galileo  taught  that  gravity  and 
levity  are  relative  terms,  and  that  all  bodies  are  heavy,  even 
those  which,  like  the  air,  are  invisible;  that  motion  is  the  result 
of  force,  instantaneous  or  continuous;  that  weight  is  a  ointinuous 
force,  attracting  towards  the  centre  ol  the  earth;  that,  m  a 
vacuum,  all  bodies  would  fall  with  equal  vdocities;  tiut  the 
"  inertia  of  matter  "  implies  the  continuance  of  motion,  as  well 
as  the  permanence  of  rest;  and  that  the  substance  of  the 
heavenly  bodies  is  equally  "  corruptible  "  with  that  of  the  earth. 
These  simple  ielementary  ideas  were  eminently  c^>able  of 
development  and  investigation,  and  were  not  only  true  but  the 
prelude  to  further  truth;  while  those  they  superseded  defied 
inquiry  by  their  vagueness  and  obscurity.  Galileo  was  a  man 
bom  in  due  time.  He  was  superior  to  his  contemporaries,  but  not 
isolated  amongst  them.  He  represented  and  intensified  a  growing 
tendency  of  the  age  in  which  he  lived.  It  was  beginning  to  be 
suq>ected  that  from  Aristotle  an  appeal  lay  to  nature,  and  some 
wece  found  who  no  longer  treated  the  ipse  dixit  of  the  Stag^te 
as  the  final  authority  in  matters  of  science.  A  vigorous  but 
ineffectual  warfare  had  already  been  waged  against  the  blind 
traditions  of  the  sdiools  by  Ramus  and  Teleaius,  by  Patricius  and 
Campanella,  and  the  revolution  which  Galileo  completed  had  been 
prepared  by  his  predecessors.  Nevertheless,  the  task  ni^uch  he  so 
effectually  accomplished  demanded  the  highest  and  rarest  quality 
of  genius.  He  struck  out  for  himself  the  happy  middle  path 
between  the  a  priori  and  the  ranpirical  systems,  and  exemplified 
with  bzllliaat  success  the  method  by  which  experimental  science 
has  wrested  from  nature  so  many  of  her  secrets.  His  mind  was 
eminmtly  practicaL  He  cmcemed  himsdlf  above  all  with  what 
fell  witldn  the  range  of  exact  inquiry,  and  left  to  others  the 
larger  but  less  fruitful  ^peculations  which  can  never  be  brought  to 
the  direct  test  of  experiment  Thus,  while  far-reaching  but  hasty 
generalizations  have  had  their  day  and  been  forgotten,  his  work 
has  proved  permanent,  because  he  made  sure  of  its  foundations. 
His  keen  intuition  of  truth,  his  vigour  and  yet  sobriety  of  argu- 
ment, his  fertility  <d  illustration  and  acuteness  of  sarcasm,  made 
him  irresistible  to  his  antagonists;  and  the  evanescent  triumphs 
of  scornful  controversy  have  given  place  to  the  sedate  applause  of 
a  long-Uved  posterity. 

The  first  complete  edition  of  Galileo's  writings  was  published  at 
Florence  (18(^2-1856),  in  16  8vo  vols.,  under  the  supervision  of 
Signer  Eugenic  Albni.  Besides  the  wort^  already  enumerated,  it 
contained  the  Sermmss  de  Mote  ermiim  composed  at  Pisa  between 
1589  and  1591 ;  his  letters  to  his  friends^  with  many  of  their  replies, 
ais  well  as  several  of  the  essays  of  his  sdenrific  opponents;  his 
laudatory  comments  on  the  Orlando  Furioso,  and  depreciatory 
notes  on  the  Gerusalemme  Liberata,  some  stanzas  and  sonnets  of  no 
great  merit,  together  with  the  sketch  of  a  comedy;  finally,  a  reprint 
of  Viviani's  L^e,  with  valuable  notes  and  corrections.  The  original 
documents  from  the  archives  of  the  Inquisition,  relaring  to  the 
events  of  1616  and  1653,  recovered  from  I^ris  in  1846  by  the  efforts 
of  Count  Rossi,  and  now  in  the  Vatican  Library,  were  to  a  limited 
extent  made  public  by  Monsignor  Marino-Marini  in  1850,  and 
mcnte  nnnservedly  by  M.  Henn  de  I'cpiads.  in  an  essay  entitled 


GaliUe,  son  procis,  sa  condemnation,  mxh\\s^^  in  1867  in  the  Revue 
des  questions  historigues.  He  was  followed  by  M.  Kari  von  Gebler, 
who,  in  an  able  and  exhaustive  bat  somewhat  prejudiced  work, 
GalUeo  Gamn  und  die  rdmiseke  Curie  (Stuttgart,  1876),  sought  to 
impeadi  the  authenticity  of  a  document  of  prime  importance  in 
the  trial  of  1633.  He  was  victoriously  answered  by  Signer  Domenico 
Berti,  in //  Processo  originale  di  Galiho  Galilei  (Rome,  1876),  and  by 
M.  de  rEpinois,  with  Les  piices  du  prods  de  GaliUe  (Rome,  Paris, 
1877).  The  touching  letters  of  Galileo's  eldest  daughter,  Sister  Maria 
Celeste,  to  her  father  were  printed  in  1864  by  Prcrfessor  Carlo  Alduini, 
in  a  publication  entitled  Xa  Primo^ita  dt  Galileo  Galilei, 

The  issue  of  a  "  national  edirion  "  of  the  Works  oS  Galileo,  in 
20  large  volumes,  was  begun  at  Florence  in  1890.  It  includes  a 
mass  of  previoudy  inedited  correspondence  and  other  documents, 
collected  by  the  indefatigable  director,  Professor  Ao^mio  Favaio, 
among  whose  numerous  publtcariona  on  Galilean  subjects  may  be 
mentioned;  Galileo  e  lo  studio  di  Padova  (2  vols.,  1883);  Scampoli 
Galileoni  (12  series,  1886-1897);  Nuotd  Studii  Calileani  (1891); 
Galileo  Galilei  e  Suor  Maria  Celeste  (1891).  See  also  Th.  Henri 
Martin's  GalUSe,  les  droits  de  la  science  la  mHhode  des  sciences 
pbysiaues  (1868);  Private  L^e  of  Galileo  (by  Mrs  OIney,  1870); 
J.  J.  Fahie's  Galileo;  his  Life  and  Work  (1903);  GaliUe  et  Marius, 
by  J.  A.  C.  Oudemans  and  J.  Bosscha  (1903).  The  relations  of 
Galileo  to  the  Church  are  temperately  and  ably  discussed  by  F.  R. 
Wegg-Proaser  in  Gaiiieo  amd  m  Indies  (1889),  and  in  two  article 
published  in  the  Awmicati  C^hoUc  (^tarterly  for  April  and  July 
1901.         .  -  -  (A.  M.  C.) 

GALION,  a  dty  of  Crawford  County,  Ohio,  U.S.A.,  about  75  m." 
S.W.  of  Cleveland.  Pop.  (1890)  6326;  (1900)  7282  (703  foreign- 
bom);  (1910)  7214.  It  is  served  by  the  Cleveland,  Cincinnati, 
Chicago  &  St  Louis,  and  the  Erie  raUways,  and  by  an  interurban 
electric  railiray.  The  dty  is  about  1x65  ft  above  sea  level,  and 
has  extensive  railway  shops  (of  the  Erie  railway)  and  manu- 
factories of  brick  and  tile  madunery,  carriages  and  wagons,  and 
grain  and  seed  deaners.  The  munidpality  owns  and  operates 
its  dectric-lighting  plant.  Gallon  was  laid  out  as  a  town  in  1S31, 
was  incorporated  as  a  borou|;h  in  XS40,  and  was  diartered  as  a 
dty  in  1878. 

GALL,  FRANZ  JOSEPH  (1758-1828),  anatomist,  physiologist, 
and  founder  of  phrenology  (g.».),  was  bom  at  Tiefenbnmn  near 
Pforzheim,  Baden,  on  the  gth  of  March  1758.  After  completing 
the  usual  literary  course  at  Baden  and  Bruchsal,  he  began  the 
study  of  medicine  under  J.  Hermann  (1738-1S00)  at  Strassburg, 
whence,  attracted  by  the  names  of  Gerhard  van  Swietoi  (1700- 
1773)  and  Maximilian  Stoll  (1743-1788),  he  removed  to  Vienna 
in  1 781.  Having  received  1^  diploma,  he  began  to  practise  as 
a  phy^cian  there  in  1785;  but  his  energies  were  mainly  devoted 
to  the  sdentific  investigation  problems  which  had  occupied 
his  attention  from  boyhood.  At  a  comparatively  early  period 
he  formed  the  generalization  that  in  the  human  subject  at  least 
a  powerful  memory  is  invariably  associated  with  prominent 
eyes;  and  further  observation  enabled  him,  as  he  thought,  also 
to  define  the  external  characteristics  indicative  of  special  talents 
for  painting,  music  and  the  mechanical  arts.  Following  out 
these  researches,  he  gradually  reached  the  strong  conviction, 
not  only  that  the  talents  and  di^x>sitions  of  men  are  dq>endent 
upon  the  functions  of  the  brain,  but  also  that  they  may  be  inferred 
with  perfect  exactitude  and  precision  ham  the  extmial  i^peai^ 
ances  of  the  skull.  Gall's  first  appearance  as  an  author  was 
made  in  1791,  when  he  published  the  first  two  chapters  of 
a  (never  completed)  work  entitled  PhUosopkisck-mediciniscke 
Untersuchungen  Ober  Natur  u.  Kunst  im  kranken  u.  gesunden 
Zustande  des  Menschen.  The  first  public  notice  of  his  inquiries 
in  cranioscopy,  howevo:,  was  in  the  form  of  a  letter  addre^ed  to 
a  friend,  whidi  appeared  in  C.  M.  Wieland's  Deutscher  Mercw  in 
1798;  but  two  years  previously  he  had  begun  to  give  private 
courses  of  phrenological  lectures  in  Vienna,  where  his  doctrines 
soon  attracted  general  attention,  and  met  with  increaamg  success 
until,  in  1803,  they  were  hiterdicted  by  the  government  as  being 
dangerous  to  rdigion.  This  step  on  the  part  of  the  authorities 
had  the  effect  of  greatly  stimulating  public  curiosity  and  increasing 
Gall's  cdebrity. 

In  March  1805  he  fimUly  left  Vienna  in  company  with  his 
friend  and  associate  J.  C.  Spurzheim,  and  made  a  tour  through 
Germany,  in  the  course  of  which  he  lectured  in  Berlin,  Dresden, 
Magdeburg  and  several  of  the  university  towns.  His  expositions, 
which  be  knew  how  to  make  popular  and  attractive,  were  much 
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In  June  1823  he  returned  to  the  United  States,  where  he  found 
hinueU  plunged  at  once  into  the  bitter  struggle  then  in  inogiess 
for  the  presidency.   His  favourite  candidate  was  his  personal 

friend  William  H.  Crawford,  whom  he  regarded  as  the  true 
heir  and  representative  of  the  old  Jefiersonian  principles.  With 
these  feelings  he  consented  in  May  1S34  to  stand  for  the  vice- 
presidency  on  the  Crawford  ticket.  But  Gallatin  had  come  home 
to  new  scenes  and  new  actors,  and  he  did  not  fully  appreciate 
the  situation.  The  contest  was  bitter,  personal,  factious  and  full 
of  intrigue.  Martin  Van  Buren,  then  in  the  Crawford  interest, 
came  to  the  conclusion  that  the  candidate  for  the  second  place, 
by  his  foreign  origin,  weakened  the  ticket,  and  in  October 
Gallatin  retired  from  the  contest.  The  election,  undedded  by  the 
popular  vote,  was  thrown  into  the  home,  and  resulted  in  the 
choice  of  John  Quincy  Adams,  who  in  1826  drew  Gallatin  from 
his  retirement  and  sent  him  as  minister  to  England  to  conduct 
another  complicated  and  arduous  negotiation.  Gallatin  worked 
at  his  new  task  with  his  usual  industry,  tact  and  patience,  but  the 
results  were  meagre,  although  an  open  breach  on  the  delicate 
question  of  the  north-east  boundary  of  the  United  States  was 
avoided  by  referring  it  to  the  arbitration  of  the  king  of  the 
Netherlands.  In  November  1827  he  once  more  returned  to  the 
United  States  and  bade  farewell  to  pubUc  life. 

Taking  up  his  residence  in  New  York,  he  was  in  1832-1839 
president  of  the  National  Bank  (afterwards  the  Gallatin  Bank) 
of  New  York,  but  his  duties  were  light,  and  he  devoted  himself 
chiefly  to  the  congenial  pursuits  ol  science  and  literature.  In 
both  fields  he  displayed  much  talent,  and  by  writing  his  Synopsis 
of  the  Indian  Tribes  vntkin  the  United  States  East  of  the  Rocky 
Mountains  and  in  the  British  and  Russian  Possessions  in  North 
America  (1836),  and  by  founding  the  American  Ethnological 
Society  of  New  York  in  1842,  he  earned  the  title  of  "  Father 
of  American  Ethnology."  He  continued,  of  o>ur5e,  to  interest 
himself  in  public  affairs,  although  no  longer  an  active  participant, 
and  in  all  financial  questions,  espedally  in  regard  to  the  bank 
charter,  the  resumption  of  specie  payments,  and  the  panic  of  183  7 , 
he  OKTted  a  powerful  influence.  The  rise  of  the  slavery  question 
touched  him  nearly.  GalUtin  had  always  been  a  consistent 
opponent  of  slavery;  he  felt  keenly,  therefore,  the  attempts  of 
the  South  to  extend  the  slave  power  and  confirm  its  existence, 
and  the  remnant  of  his  strength  was  devoted  in  his  last  days  to 
writing  and  distributing  two  able  pamphlets  against  the  war 
with  Mexico.  Almost  his  last  public  act  was  a  speech,  on  the 
24th  of  April  1844,  in  New  York  City,  against  the  annexation  of 
Texas;  and  in  his  eighty-fourth  year  he  confronted  a  howling 
New  York  mob  with  the  same  cool,  unflinching  courage  which  he 
had  di^layed  half  a  century  before  when  he  faced  the  armed 
frontiersmen  of  Redstone  Old  Fort  During  the  winter  of  1848- 
1849  his  health  failed,  and  on  the  12th  of  August  1849,  at  the 
home  of  Ins  daughter  in  Astoria,  Long  Island,  he  passied  peace- 
fully  away. 

Gallatin  was  twice  married.  His  second  wife,  wbom  he 
married  in  November  1793,  was  Miss  Hannah  Nicholson,  of 
New  York,  the  daughter  of  Com.  James  Nicholson  (1737-1804), 
an  American  naval  officer,  commander-in-chief  of  the  navy  from 
1777  until  August  1781,  when  with  his  ship  the  "Virginia," 
he  was  taken  by  the  British  "Iris"  and  "  General  Monk." 
By  her  he  had  three  chUdrea,  two  sons  and  a  daughter,  who  all 
survived  him.  In  personal  appearan(»  he  was  above  middle 
hdght,  with  stion^y-marked  featum,  indicating  great  strength 
of  intellect  and  chuacter.  He  was  reserved  and  very  reticent, 
co\d  in  manner  and  not  sympathetic  There  was,  too,  a  certain 
Calvinistic  austerity  about  him.  But  he  was  much  beloved  by 
his  family.  He  was  never  a  popular  man,  nor  did  he  ever  have 
a  strong  personal  following  or  many  attached  friends.  He  stood, 
with  Jefferson  and  Madison,  at  the  head  of  his  party,  and  won 
his  place  by  force  of  character,  courage,  application  and  in- 
tellectual power.  His  eminent  and  manifold  services  to  his 
adopted  country,  his  great  abilities  and  upright  character,  assure 
him  a  high  position  in  the  histOTy  of  the  United  States. 

7%e  WriUius  ^  AOert  Galkam,  edited  by  Henry  Adams,  were 
puUished  at  Philaddphia,  in  three  volumes,  in  1S79.   With  these 


volumes  was  published  an  excellent  biography,  The  Life  of  Aibert 
Gallatin,  also  by  Henry  Adams;  another  good  bic^raphy  is  John 
Austin  Stevens's  Albert  Galtatin  (Boston,  1884)  in  the  "  American 
Statesmen  "  aeries.  (H.  C.  L.) 

GALLAUDET,  THOMAS  HOPKINS  (1787-1851},  American 
educator  of  the  deaf  and  dumb,  was  born  in  Philadelphia, 
Pennsylvania,  of  French  H\iguenot  ancestry,  on  the  loth  of 
December  17S7.  He  graduated  at  Yale  in  1805,  where  he  was 
a  tutor  from  1808  to  iSra  Subsequently  he  studied  theology 
at  Andover,  and  was  licensed  to  preach  in  r8i4,  but  having 
determined  to  abandon  the  ministiy  and  devote  his  life  to  the 
education  of  deaf  mutes,  he  visited  Europe  in  1815-1816,  and 
studied  the  methods  of  the  abb€  Sicard  in  Paris,  and  of  Thomas 
Braidwood  (1715-1806)  and  his  successor  Joseph  Watson 
(1765-1829)  in  Great  Britain.  Returning  to  the  United  States 
in  1816,  he  established  at  Hartford,  Connecticut,  with  the  aid  of 
Laurent  Clerc  (1785-1869),  a  deaf  mute  assistant  of  the  abb€ 
Sicard,  a  school  for  deaf  mutes,  in  support  of  which  Congress, 
largely  through  the  influence  of  Hemy  Clay,  made  a  land  grant, 
and  whidi  Gallaudet  presided  over  with  great  success  until 
ill-health  compelled  him  to  retire  in  1830.  It  was  the  first 
institution  of  the  sort  in  the  United  States,  and  served  as  a  model 
for  institutions  which  were  subsequently  established.  He  died 
at  Hartford,  Connecticut,  on  the  5th  of  September  1851. 

There  are  three  accounts  of  his  life,  one  by  Henry  Barnard,  Life, 
Character  amd  Services  of  the  Rev.  Thofoas  H.  Gallaudet  (Hartford, 
t&^a);  another  by  Herman  Hunwhrey  (Hartford,  1858),  and  a 
thud  (and  the  best  one)  by  his  son  Edward  Miner  Gallaudet  (t888). 

His  son,  Thomas  Gallaudet  (1822-1902),  after  graduating 
at  Trinity  College  in  1842,  entered  the  Protestant  Episcopal 
ministry,  settled  in  New  York  City,  and  there  in  1852  organized 
St  Anne's  Episcopal  church,  where  he  conducted  services  for  deaf 
mutes.  In  1872  he  organized  and  became  general  manager  of 
the  Church  mission  to  deaf  mutes,  and  in  1885  founded  the 
Gallaudet  home  for  deaf  mutes,  particularly  the  aged,  at 
Wappingers  Falls,  near  Poui^bkeepsie,  New  York. 

Another  son,  Edwam)  Minsk  Gallaudet  (b.  1837),  was  bom 
at  Hartford,  Coimecticut,  on  the  3rd  of  February  1837,  and 
graduated  at  Trinity  College  in  1856.  After  teaching  for  a  year 
in  the  institution  for  deaf  mutes  founded  by  his  father  at  Hartford, 
he  removed  with  his  mother,Sophia  Fowler  Gallaudet  (i  79S-1877) , 
to  Washington,  D.C.,  where  at  the  request  of  Amos  Kendall 
(1789-1869),  its  founder,  he  organized  and  took  charge  of  the 
Columbia  Institution  for  the  deaf  and  dumb,  which  received 
support  from  the  government,  and  of  which  he  became  president. 
This  institution  was  the  first  to. furnish  actual  collegiate  educa- 
tion for  deaf  mutes  (in  1864  it  acquired  the  right  to  grant  degrees), 
and  was  successful  from  the  start.  The  GaUaudet  College 
(founded  in  1864  as  the  National  Deaf  Mute  Coll^  and  renamed 
in  1893  in  honour  of  Thomaji  H.  GaUaudet)  and  the  Kendall 
School  are  separate  departments  of  this  institution,  under 
independent  faculties  (each  headed  by  Gallaudet),  but  under 
the  management  of  one  board  of  directors. 

GALLE,  or  Point  de  Galle,  a  town  and  port  of  Ceylon  on  the 
south-west  coast.  It  was  made  a  municipality  in  1865,  and 
divided  into  the  five  districts  of  the  Fort,  Callowelle,  Galopiadde, 
Hirimbure  and  Cumbalwalla.  The  fort,  which  is  more  than  a  mile 
in  circumference,  overlooks  the  whole  harbour,  but  is  commanded 
by  a  range  of  hills.  Within  its  enclosure  are  not  only  several 
government  buildings,  but  an  old  church  erected  by  the  Dutch 
East  India  Company,  a  mosque,  a  Wesle^yan  chapel,  a  hospital, 
and  a  considerable  number  of  houses  occupied  by  Europeans. 
The  old  Dutch  building  known  as  the  queen's  house,  or  governor's 
residence,  which  dated  from  1687,  was  in  such  a  dil^idated 
state  that  it  was  sold  by  the  governor,  Sir  Wilham  Gregory,  in 
1873.  Elsewhere  there  are  few  buildinjgs  of  individual  note,  but 
the  general  style  of  domestic  architecture  is  pleasant  and  com- 
fortable, though  not  pretentious.  One  of  the  most  delightful 
features  of  the  place  is  the  profusion  of  trees,  even  within  the 
town,  and  along  the  edge  of  the  shore — suriyas,  palms,  coco-nut 
trees  and  bread-fruit  trees.  The  ramparts  towards  the  sea  furnish 
fine  promenades.  In  the  harbour  deep  water  is  found  close  to  the 
shore,  and  the  outer  roads  are  spacious;  but  the  south-west 
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monsoon  renders  entrance  difficult,  and  not  un&equently  drives 
vessels  from  their  moorings. 

The  opening  of  the  Suez  Canal  in  1869,  and  the  construction  of 
a  breakwater  at  Colombo,  leading  to  the  transfer  of  the  mail  and 
most  of  the  commercial  steamers  to  the  capital  of  the  island, 
seriously  diminished  the  prosperity  of  Galle.  Although  a  few 
steamers  still  call  to  coal  and  take  in  some  cargo,  yet  the  loss  of 
the  Peninsular  and  Oriental  and  other  steamer  agendes  reduced 
the  port  to  a  subordinate  position;  nor  has  the  extenaon  of  the 
railway  from  Colombo,  and  beyond  Galle  to  Matara,  wry  much 
improved  matters.  The  tea^planting  industry  has,  however, 
spread  to  the  neighbourhood,  and  a  jpreat  deal  is  done  in  digging 
plumbago  and  in  growing  grass  for  the  distillation  of  citronella 
oil.  The  export  trade  is  chiefly  represented  by  coco-nut  oil, 
plumbago,  oiir  yam,  fibre,  rope  and  tea.  In  the  import  trade 
cotton  goods  are  the  chief  item.  Both  the  export  and  import 
trade  for  the  district,  however,  now  chiefly  passes  through 
Colombo.    Tap,  (1901)  37,165. 

Galle  is  mentioned  by  none  of  the  Greek  or  Latin  geographers, 
unless  the  identification  with  Ptolemy's  Avium  Promontorium  or 
Cape  of  Birds  be  a  correct  one.  It  is  hardly  noticed  in  the  native 
chronicles  before  1267,  and  Ibn  Batuta,  in  the  middle  of  the  14th 
century,  distinctly  states  that  Kali— that  is,  Galle — was  a  small 
town.  It  was  not  till  the  period  of  Portuguese  occupation  that  it 
rose  to  importance.  When  the  Dutch  succeeded  the  Portuguese 
they  strengthened  the  fortifications,  which  had  been  vigorously 
defended  against  their  admiral,  Kosten;  and  under  their  rule  the 
place  had  the  rank  of  a  commandancy.  In  the  maniage  treaty  of 
the  infonta  of  Portugal  with  Charles  II.  of  England  it  was  agreed 
that  if  the  PortUjgveae  recovered  Ceylon  the^  were  to  hand  over 
Galle  to  the  Enghsh ;  but  as  the  Portuguese  did  not  recover  Ceylon 
-the  tows  was  Im  to  fall  into  English  hands  at  the  conquest  of  the 
island  from  the  Dutch  in  1796,  The  name  Galle  is  derived  from  the 
Sinhalese  galla,  equivalent  to  "rock";  but  the  Portuguese  and 
Dutch  settlers,  being  better  fighters  than  philologists,  connected 
it  with  the  liitin  gaOus,  a  cock,  and  the  loiage  of  a  cock  was 
carved  as  a  symbc^  dt  the  town  in  the  front  (rf  toe  <^d  government 
house. 

GAUENGA.  ANTONIO  CARLO  NAPOLEONE  (1810-1895), 
ItaUan  author  and  patriot,  bom  at  Parma  on  the  4th  of 
November  1810,  was  the  eldest  son  of  a  Piedmontese  of  good 
family,  who  served  for  ten  years  in  the  French  army  under 
Massena  and  Napoleon.  He  had  finished  his  education  at  the 
university  of  Parma,  when  the  French  Revolution  of  1830  caused 
a  fennait  in  Italy.  He  sympathized  with  the  movement,  and 
vithin  a  few  months  was  successively  a  conspirator,  a  state 
prisoner,  a  combatant  and  a  fugitive.  For  the  next  five  jrears  he 
lived  a  wandering  life  in  France  Spain  and  Africa.  In  August 
1836  he  embarked  for  New  York,  and  three  years  later  he 
proceeded  to  England,  where  he  supported  himsdf  as  a  translator 
and  teacher  of  languages.  His  first  book,  Italy;  General  Views 
of  Us  History  and  Literatwe,  which  appeared  in  1841,  was  well 
received,  but  was  not  successful  financially.  On  the  outbreak  of 
the  Italian  revolution  in  1848  he  at  once  put  himself  in  com- 
munication with  the  insurgents.  He  filled  the  post  of  Charg6 
d*A£faires  for  Piedmont  at  Frankfort  in  1848-1849,  and  for  the 
next  few  years  he  travelled  incessantly  between  Italy  and 
E^land,  working  for  the  liberation  of  his  country.  In  1854, 
tbiou^  Cavonr's  influence,  he  was  elected  a  deputy  to  the  Italian 
parliament.  He  retained  bis  seat  until  1864,  passing  the  summer 
in  England  and  fulfilling  his  parliamentary  duties  at  Turin  in  the 
winter.  On  the  outbreak  of  the  Austro-French  War  of  1859  he 
proceeded  to  Lombardy  as  war  correspondent  of  The  Times. 
The  campaign  was  so  brief  that  the  fighting  was  over  before  he 
arrived,  but  bis  connexion  with  The  Times  endured  for  twenty 
years.  He  was  a  forcible  and  picturesque  writer,  with  a  com- 
mand of  English  remarkable  for  an  Italian.  He  materially 
helped  to  establish  that  friendly  feeling  towards  Italy  which 
became  traditional  in  England.  In  1859  Gallenga  purchased  the 
Falls,  at  Llandogo  on  the  Wye,  as  a  residence,  and  thither  he 
retired  in  1885.  He  died  at  this  house  on  the  z7th  of  December 
1895.  He  was  twice  married.  Among  his  chief  works  are  an 
Historical  Memoir  of  FrU  Dotdno  and  kis  Times  (1853) ;  a  History 
of  Piedmont  (  3  vols.,  1855;  Italian  translation,  1856);  Country 
Life  in  Piedmont  (1858) ;  The  Invasion  of  Denmark  (2  vols.,  1864) ; 
The  Pearl  of  the  Antilles  [travels  in  Cuba!  (1873);  itaiy  Revisited 


(2  vols.,  1875);  ^vo  Years  of  the  Eastern  Question  (2  vols.,  1877); 
The  Pope  [Pius  DC.]  and  the  King  [Victor  Emmanuel]  (2  vols., 
1879);  South  America  {1880);  A  Summer  Tour  in  Russia  (1882); 
Iberian  Reminiscences  (2  vols,,  1883);  Episodes  of  my  Second 
Life  C1884) ;  Italy,  Present  and  Future  ( a  vols.,  1887).  Gallenga's 
earlier  publications  appeared  under  the  pseudonym  of  Luigi 
Mariotti. 

GALLERY  (through  Ital.  gaUeria,  from  Med.  Lat.  galeria,  of 
which  the  origin  is  imknown),^  a  covered  passage  or  space 
outside  a  main  wall,  sometimes  used  as  a  verandah  if  on  the 
ground  floor,  and  as  a  balomy  if  on  an  upper  floor  and  supported 
by  odumns,  piers  or  corbels;  similarly  the  upper  seats  in  a 
theatre  or  a  diurch,  on  either  side  as  in  many  lyth-centuiy 
churches,  or  across  the  west  end  under  the  organ.  The  word  is 
also  used  of  an  internal  passage  primarily  provided  to  place 
various  rooms  in  communication  with  one  another;  but  If 
of  narrow  width  this  is  usually  called  a  corridor  or  passage. 
When  of  sufficient  width  the  gallery  is  utilized  to  exhibit  pictures 
and  other  art  treasures.  In  the  i6th  century  the  picture  gallery 
formed  the  largest  room  or  hall  in  English  mansions,  with 
wainsoited  walls  and  a  richly  decorated  plaster  ceiling;  the 
principal  examples  are  those  of  Audley  End,  Essex  (226  ft.  by 
34  ft.);  Hardwick,  Derbyshire  (166  ft.  by  27  ft.);  HatfieW,  Hert- 
fordshire (163  ft.  by  19  ft.  6  in.);  Aston  Hall,  near  Birmingham 
(136  ft.  by  18  ft.);  Haddon  Hall,  Derbyshire  (116  ft.  by  17 
ft.);  and  Montacute  in  Somersetshire  (189  ft.  by  22  ft.). 
Hence  the  application  of  the  term  to  art  museums  (the  National 
Gallery,  &c.)  and  also  to  smaller  rooms  with  top-Ught  in  which 
temporary  exhibitions  are  held. 

GALLEY  (derived  through  the  O.  Fr.  galee,  galie,  from  the 
Med.  Lat.  galea,  Ital.  galea,  Port.  gaU,  of  uncertain  origin;  from 
the  Med.  Lat.  variant  form  galera  are  derived  the  Mod.  Fr. 
galire.  Spaa,  and  ItaL  g(^era) ,  a  long  single  or  half  decked  vessel  of 
war,  with  low  free-board,  propelled  primarily  by  oars  or  sweeps, 
but  also  having  masts  for  sails.  The  word  is  used  generally  of  the 
ancient  war  vessels  <tf  Greece  and  Rome  of  various  types,  whose 
chief  propelling  power  was  the  oar  or  sweep,  but  its  more  specific 
application  is  to  the  medieval  war  vessel  which  survived  in  the 
navies  of  the  Mediterranean  sea-powers  after  the  general  adoption 
of  the  larger  many-decked  ship  of  war,  propelled  solely  by  sail- 
power.  Lepanto  (1571)  was  the  last  great  naval  battle  in  which 
the  galley  played  the  principal  part.  The  "galleass"  or 
"  gaUiass  "  (Med.  Lat.  galeasea,  Ital.  galeasssa,  an  augmented  form 
of  galea)  was  a  larger  and  heavier  form  of  galley;  it  usually 
carried  three  masts  and  had  at  bow  and  stem  a  castellatnl 
structure.  The  "  galliot "  (O.  Fr.  galiot.  Span,  and  Port  gofeo/o, 
Ital.  galeotta,  a  diminutive  of  gdea)  was  a  anall  light  type  of 
galley.  The  "  galleon  "  (formerly  in  English  "  galloon,"  Fr. 
gallon,  derived  from  the  Med.  Lat.  galio,  galionis,  a  derivative 
of  galea)  was  a  sailing  ship  of  war  and  trade,  shorter  than  the 
galley  and  standing  high  out  of  the  water  with  several  decks, 
chiefly  used  by  the  Spaniards  during  the  i6th  century  in  the 
carrying  of  treasure  from  America.  The  nimiber  of  oars  or  sweeps 
varied,  the  larger  galley  having  twenty-five  on  each  side;  the 
galleass  as  many  as  thirty-two,  each  being  worked  by  several  men. 
This  labour  was  from  the  earliest  times  often  performed  by  slaves 
or  prisoners  of  war.  It  became  the  custom  among  the  Mediter- 
ranean powers  to  sentence  condemned  criminals  to  row  in  the 
war  galleys  of  the  state.  Traces  of  this  in  France  can  be  found  as . 
early  as  i  S3  2,  but  the  first  legislative  enactment  is  in  the  Ordon- 
nance  d'OrUans  of  1561.  In  1564  Charles  DC.  forbade  the 
sentencing  of  prisoners  to  the  galleys  for  less  than  ten  years. 
The  galley-slaves  were  branded  with  the  letters  Gal.  At  the  end 
of  the  reign  of  Louis  XIV.  the  use  of  the  galley  for  war  purposes 
had  practically  ceased,  but  the  corps  of  the  galleys  was  not 
incorporated  with  the  navy  till  1748.  The  headquarters  of  the 
galleys  and  of  the  convict  rowers  (galiriens)  was  at  Marseilles. 
The  majority  of  these  latter  were  brought  to  Toulon,  the  others 
were  sent  to  Rochefort  and  Brest,  where  they  were  used  for  work 

1  Du  Cange,  Glossarium,  s.u.  "  Galena,"  suggests  an  origin  from 
galera,  a  galley,  on  the  analt^  of  "  nave,"  from  naais,  the  galley 
being  a  long  and  narrow  ship;  but,  he  adds,  alii  aUa  opinaniur. 
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in  the  aisenal.  At  Toulon  the  convicts  remained  (in  chains)  on 
the  galleys,  which  were  moored  as  hulks  in  the  harbour.  Shore 
prisons  were,  however,  provided  for  them,  known  as  hagnes, 
baths,  a  name  given  to  such  penal  establishments  first  by  the 
Italians  (bagno),  and  said  to  have  been  derived  from  the  prison  at 
Constantinople  atuated  close  by  or  attached  to  the  great  baths 
there.  The  name  goUrien  was  still  given  to  all  convicts,  though 
the  galleys  had  been  abandoned,  and  it  was  not  till  the  French 
Revolution  that  the  hated  name  with  all  it  signified  was  changed 
to  foTQat.  In  Spain  galera  is  still  used  for  a  criminal  condemned 
to  penal  servitude. 

A  vivid  account  of  the  life  of  galley-slaves  in  France  is  given  in 
Jean  Marteilhea's  Idemoits  of  a  Pr^estant,  translated  CHiver 
Goldsmith  (new  edition,  ^^S)*  vhich  describes  the  experiences  of 
one  of  the  Huguenots  who  suffered  after  the  revocation  of  the  edict 
of  Nantes. 

OAUilA  CISALPIKA  (Lat.  Cis,  on  this  side,  U.  of  the  Alps), 
in  ancient  geography,  that  portion  of  northern  Italy  north  of 
Liguria  and  Umbria  and  south  of  the  Alps,  which  was  inhabited 
by  various  Celtic  and  other  peoples,  of  whom  the  Celts  were  in 
continual  hostility  to  Rome.  In  early  times  it  was  bounded  on 
the  S.  by  Liguria  and  the  Aesis,  in  Caesar's  time  by  Liguria  and 
the  Rubicon.  After  the  Second  Punic  War  (203  B.C.)  these  tribes 
were  severely  punished  by  the  Roman  generals  for  the  assistance 
they  had  rendered  to  Hannibal.  Sulla  divided  the  district  into 
two  parts;  the  region  between  the  Aesis  and  the  Rubicon  was 
made  directly  subject  to  the  government  at  Rome,  while  the 
northern  portion  was  put  under  a  distinct  authority,  probably 
similar  to  the  usual  transmarine  commands  (see  Monunsen, 
Hist,  of  Rome,  Eng.  trans.,  bk.  iv.  c  to). 

For  the  early  Celtic  and  other  peoples  and  the  later  history  of  the 
district  see  Italy  (ancient),  and  Roub:  Historyy  Anciml. 

OALUC  ACID.trioxybenzoic  acid(HO),(3.4.s)C»HjCOjHH/), 
the  acidum  gallicum  of  pharmacy,  a  substance  discovered  by  K. 
W.  Scheele;  it  occurs  in  the  leaves  of  the  bearberry,  in  pome- 
granate root-bark,  in  tea,  in  gall-nuts  to  the  extent  of  about  3  %, 
and  in  other  vegetable  productions.  It  may  be  prepared  by  keep- 
ing moist  and  exposed  to  the  air  for  from  four  to  six  weeks,  at  a 
temperature  of  20"  to  25"  C,  a  paste  of  powdered  gall-nuts  and 
water,  and  removing  from  time  to  time  the  mould  which  forms 
on  its  surface;  the  paste  is  then  boiled  with  water,  the  hot 
solution  filtered,  allowed  to  cool,  the  separated  gallic  acid  drained, 
and  purified  by  dissolving  in  boi^ig  water,  recrystallization  at 
about  27°  C,  and  washing  of  the  crystals  with  ice«dd  water. 
The  production  of  the  add  appears  to  be  due  to  the  presence  in 
the  galls  of  a  ferment.  Gallic  acid  is  most  readily  obtained  by 
boihng  the  tannin  procured  from  oak-galls  by  means  of  alcohol 
and  ether  with  weak  solution  of  adds.  It  may  also  be  produced 
by  heating  an  aqueous  solution  of  di-iodosalicylic  add  with 
excess  of  alkaline  carbonate,  by  acting  on  dibromosalicyUc  add 
with  moist  silver  oxide,  and  by  other  methods.  It  crystallizes  in 
white  or  pale  fawn-coloured  acicular  prisms  or  silky  needles, 
and  is  soluble  in  alcohol  and  ether,  and  in  xoo  parts  of  cold  and 
3  of  boiling  water;  it  is  without  odour  and  has  an  astringent 
and  an  add  taste  and  reaction.  It  melts  at  about  200**  C,  and 
at  2 10°  to  215°  it  is  resolved  into  carbon  dioxide  and  pjnrogallol, 
CeHj(OH)i.  With  ferric  salts  its  solution  gives  a  deep  blue 
colour,  and  with  ferrous  salts,  after  exposure  to  the  air;  an  in- 
soluble, blue-black,  ferroso-ferric  gallate.  Bases  of  the  alkali 
metals  give  with  it  four  series  of  salts;  these  are  stable  except 
in  alkaline  solutions,  in  which  they  absorli  oxygen  and  turn  brown. 
Solution  of  caldum  bicarbonate  becomes  with  gaJlic  add,  on 
exposure  to  the  air,  of  a  dark  blue  colour.  Unlike  tannic  add, 
gallic  add  does  not  predpitate  albumen  or  salts  of  the  alkaloids, 
or,  except  when  mixed  with  gum,  gelatin.  Salts  of  gdd  and  silver 
are  reduced  by  it,  slowly  in  cold,  instantaneously  in  warm 
solutions,  hence  its  employment  in  photography.  With  phos- 
phorus oxychloride  at  120"  C.  gallic  acid  yields  tannic  add,  and 
with  concentrated  sulphuric  add  at  100*,  rufigaUicacid,  C14H8O8, 
an  anthracene  derivative.  Oxidizing  agents,  such  as  arsenic 
add,  convert  it  into  ellagic  add,  CnH«0«+HiO,  probably  a 
fluorene  derivative,  a  substance  which  occurs  in  gall-nuts,  in  the 
external  membrane  of  the  episperm  of  the  walnut,  and  prob- 


ably in  many  plants,  and  composes  the  "  bezoar  stones  "  found 
in  the  intestines  of  Persian  wild  goats.  Medidnally,  gallic  add 
has  been,  and  is  still,  largely  used  as  an  astringent,  styptic  and 
haemostatic.  Gallic  add,  however,  does  not  coagulate  albunten 
and  therefore  possesses  no  local  astringent  action.  So  far  is  it 
from  being  an  haemostatic  that,  if  perfused  through  living 
blood-vessds,  it  actually  dilates  them.  Its  rapid  neutralize 
tion  in  the  intestine  renders  it  equally  devoid  of  any  remote 
actions. 

OALUCANISM,  the  collective  name  for  vario\is  theories 
maintaining  that  the  chiurch  and  king  of  France  had  ecdesiastical 
rights  of  thdr  own,  independent  and  exclusive  of  the  jurisdiction 
of  the  pope.  Gallicanism  had  two  distinct  sides,  a  constitutional 
and  a  dogmatic,  though  both  were  generally  held  together,  the 
second  serving  as  the  logical  basis  of  the  first.  And  neither 
is  intelligible,  except  in  relation  to  the  rival  Uieory  of  Ultra- 
montanism  (q.v.).  Dogmatic  Gallicanism  was  concerned  with 
the  question  of  ecdesiastical  government.  It  muntained  that 
the  church's  infallible  authority  was  committed  to  pope  and 
bishops  jointly.  The  pope  dedded  in  the  first  instance,  but  his 
judgments  must  be  tadUy  or  expressly  confirmed  by  the  bishops 
before  they  had  the  force  of  law.  This  ancient  theory  survived 
much  longer  in  France  than  in  other  Catholic  countries.  Hence 
the  name  of  Galilean  is  loosely  given  to  all  its  modem  up- 
holders, whether  of  French  nationality  or  not.  Constitutional 
Gallicanism  dealt  with  the  relation  of  church  and  state  in  France. 
It  began  in  the  13th  century,  as  a  protest  against  the  theocratic 
pretensions  of  the  medieval  popes.  They  claimed  that  theyi  as 
vicars  of  (Christ,  had  the  right  to  interfere  in  the  temporal  ocm- 
cems  of  princes,  and  even  to  depose  sovereigns  of  whom  they 
disapproved.  Gallicanism  tmswered  that  kings  held  their  power 
directly  of  God;  hence  their  temporal  concerns  lay  altogether 
outside  the  jurisdiction  of  the  pope.  Dtiring  the  troubles  of  the 
Reformation  era,  when  the  papal  dq>osing  power  threatened  to 
become  a  reality,  the  Gallican  theory  became  of  great  importance. 
It  was  elaborated,  and  connected  with  dogmatic  Gallicanism,  by 
the  famous  theologian,  Edmond  Richer  (r559-i63i),  and  finally 
incorporated  by  Bossuet  in  a  solemn  Declaration  of  the  French 
Clergy,  made  in  1682.  This  document  lays  down:  (i)  that  the 
temporal  soverdgnty  ot  kings  is  indqwndent  of  the  pope;  (a) 
that  a  general  coundl  is  above  the  pope;  (3)  that  the  ancient 
liberties  of  the  (Sallican  Church  are  sacred;  (4)  that  the  infallible 
teaching  authority  of  the  church  belongs  to  pope  and  bishops 
jointly.  This  dedaration  led  to  a  violent  quarrel  with  Rome, 
and  was  offidaJly  withdrawn  in  1693,  though  its  doctrines  con- 
tinued to  be  largely  held.  They  were  asserted  in  an  extreme 
form  in  the  Civil  Constitution  of  the  Clergy  Ci79o),Iwhich  almost 
severed  connexion  between  France  and  the  papacy.  In  1802 
Napoleon  contented  himseU  by  embodying  Bossuet'a  declaration 
textually  in  a  statute.  Long  before  hk  time,  however,  the  issue 
had  been  narrowed  down  to  determining  exactly  how  far  the  pope 
should  be  allowed  to  interfere  in  French  ecdesiastical  af^urs. 
Down  to  the  repeal  of  the  Conconlat  in  1905  all  IFrendi  govmi- 
ments  continued  to  uphold  two  of  theandent "  Gallican  Liberties." 
The  secular  courts  took  cognizance  of  ecdesiastical  affairs  when- 
ever the  law  of  the  land  was  alleged  to  have  been  broken;  and 
papal  bulls  were  not  allowed  to  be  published  without  the  leave 
of  the  state.   (See  also  Febronianism.)  (St.  C) 

OALUENI.  JOSEPH  SIMON  (1849^  ),  French  soldier  and 
colonial  administrator,  was  bom  at  Saint-B6at,  in  the  department 
of  Haute-Garonne,  on  the  24th  of  April  1849.  He  left  the  mihtary 
academy  of  Saint-Cyr  in  July  1870  as  a  second  lieutenant  in  the 
Marines,  becoming  lieutenant  in  1873  and  captain  in  187S.  He 
saw  service  in  the  Franco-Gennui  War,  and  between  1877  and 
i88r  took  an  important  part  in  the  ezidwationB  and  ntilitaiy 
expeditions  by  whidt  the  French  dominion  was  extended  in  the 
basin  of  the  upper  Niger.  He  rendered  a  particularly  valuable 
service  by  obtaining,  in  March  1881,  a  treaty  from  Ahmadu, 
almany  of  Segu,  giving  the  French  exclusive  rights  of  commerce 
on  the  upper  Niger.  For  this  he  recdved  the  gold  medal  of  the 
Sod£t6de  (^graphie.  From  1883  to  x886  Gallieni  was  stationed 
in  Martinique.   On  the  34th  of  June  1886  he  attained  the  rank 
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of  lieutenant-colonel,  and  on  the  soth  of  December  was  nominated 
governor  of  Upper  Senegal.  He  obtained  several  successes  against 
Ahmadu  in  1887,  and  compelled  Samory  to  agree  to  a  treaty  by 
which  he  abandoned  the  left  bank  of  the  Niger  (see  Senegal: 
Sisiory).  In  connexion  with  his  service  in  West  Africa,  Gallieni 
published  two  works — Mission  d'exploroHon  du  HaiU-Niger, 
187^1881  (  Paris,  1885),  and  Deux  Campapus  au  Sudan  franfais 
(Paris,  1891) — ^whicfa,  besides  possessing  great  narrative  interest, 
give  information  of  considerable  value  in  i^;atd  to  the  resources 
and  topography  of  the  country.  In  1S88  Gallieni  was  made  an 
officer  of  the  Legion  of  Honour.  In  189 1  he  attained  the  rank  of 
colonel,  and  from  1893  to  1895  he  served  in  Tongjung,  command- 
ing the  second  military  division  of  the  territory.  In  1899  he 
published  his  experiences  in  Trois  Colonnes  au  Tonkin.  In  1896 
Madagascar  was  made  a  French  colony,  and  Gallieni  was  ap- 
pointed resident-general  (a  title  changed  in  1897  to  governor- 
general)  and  commander-in-chief.  Under  the  weak  administra- 
tion of  his  predecessor  a  widespread  revolt  had  broken  out 
against  the  French.  By  a  vigorous  military  system  GaUienl 
succeeded  in  completing  the  subjugation  of  the  ifJand.  He  also 
turned  his  attention  to  the  destruction  of  the  political  supremacy 
of  the  Hovas  and  the  restoration  of  the  autonomy  of  the  other 
tribes.  The  execution  of  the  queen's  uncle,  Ratsimamanga, 
and  of  Rainandrianampandry,  the  minister  ot  the  interior,  in 
October  1896,  and  the  exile  of  Queen  Ranavalo  III.  herself  in 
1S97,  on  the  charge  of  fomenting  rebellion,  broke  up  the  Hova 
hegemony,  and  made  an  end  of  Hova  intrigues  against  French 
rule.  The  task  of  government  was  one  of  considerable  difficulty. 
The  application  of  the  French  customs  and  other  like  measures, 
disastrous  to  British  and  American  trade,  were  matters  for  which 
Gallieni  was  not  whoUy  responsible.  IHs  policy  was  directed  to 
the  development  of  the  economic  resources  of  the  island  and  was 
condliatoiy  towards  the  non-Fraich  European  population.  He 
also  secured  for  the  Protestants  reli^ms  liberty.  In  1899  he 
published  a  Rapport  d'cnsemUe  sttr  la  sitmUon  gtntrale  de  Mada- 
gascar. In  1905,  when  he  resigned  the  governorship,  Madagascar 
enjoyed  peace  and  a  considerable  measure  of  prosperity.  In 
1906  General  Gallieni  was  appointed  to  command  the  XIV.  army 
corps  and  military  government  of  Lyons.  He  reviewed  the 
results  of  his  Madagascar  administration  in  a  book  entitled 
Neuf  Ans  d  Madagascar  (Paris,  1908). 

OALUENUS.  PUBUU8  UCINIUS  EGNATIUS,  Roman  emperor 
from  A.D.  360  to  268,  son  of  the  emperor  Valerian,  was  bom  about 
3x8.  From  353  to  260  he  reigned  conjointly  with  his  father, 
during  which  time  he  gave  proof  of  military  ability  and  bravery. 
But  when  his  father  was  taken  prisoner  by  Shapui  1.  of  Persia,  in 
a6o,  Gallienus  made  no  effort  to  obtain  his  r^ease,  or  to  with- 
stand the  incursions  of  the  invaders  who  threatened  the  empire 
from  all  sides.  He  occupied  part  of  his  time  in  dabbling  in 
literature,  science  and  various  trifling  arts,  but  gave  himself  up 
chiefly  to  excess  and  debauchery.  He  deprived  the  senators  of 
their  military  and  provincial  commands,  which  were  transferred 
to  equites.  During  his  reign  the  empire  was  ravaged  by  a  fearful 
pestilence;  and  the  chief  cities  of  Greece  were  sacked  by  the 
Goths,  who  descended  on  the  Greek  coast  with  a  fleet  of  five 
hundred.  His  generals  rebelled  against  him  in  almost  every 
province  of  the  empire,  and  this  period  of  Roman  history  came 
to  be  called  the  reign  of  the  TbSxty  Tyrants.  Neverthdess, 
these  usurpers  probably  saved  the  empire  at  the  time,  by  main- 
taining order  and  repelling  the  attacks  <A  the  barbarians. 
Gallienus  was  killed  at  Mediolanum  by  his  own  soldiers  while 
besieging  Aureolus,  who  was  proclaimed  emperor  by  the  Illyrian 
legions.   His  sons  Valerianus  and  Saloninus  predeceased  him. 

Life  by  Trebellius  Pollio  in  Script.  Hist.  Aug.;  on  coins  see  articles 
in  Numism.  Zeit.  (1908)  and  Riv.  iial.  d.  num.  (1908). 

GALUFFFT,  GASTON  ALEXANDRE  AUGUSTS,  Maxquzs 
D£,  Prince  de  Martignes  (1830-1909),  French  general,  was  bom 
in  Paris  on  the  23rd  of  January  1830.  He  entered  the  army  in 
1848,  was  commissioned  as  sub-lieutenant  in  1853,  and  served 
with  distinction  at  the  siege  of  Sevastopol  in  1855,  in  the  Italian 
campaign  of  1859,  and  in  Algeria  in  i860,  after  which  for  a  time  he 
serv^  on  the  personal  staff  of  the  emperor  Napoleon  III.  He 
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disi^yed  great  gallantry  as  a  captain  at  the  si^e  and  storm  of 
Puebla,  in  Mexico,  in  1863,  when  he  was  severely  wounded. 
When  he  returned  to  France  to  recover  from  his  wounds  he  was 
entrusted  with  the  task  of  presenting  the  captured  standards  and 
colours  to  the  emperor,  and  was  promoted  chef  d'escadrons.  He 
went  again  to  Algeria  in  1864,  took  part  in  expeditions  against 
the  Arabs,  returned  to  Mexico  as  lieutenant-colonel,  and,  after 
winning  further  distinction,  became  in  1867  colonel  the  3rd 
Chasseurs  d'Afrique.  In  the  Franoo-Geiman  War  of  1870-71 
he  commanded  this  r^ment  in  the  umy  of  the  Rhine,  until 
promoted  to  be  general  of  brigade  on  the  30th  of  August.  At 
the  battle  of  Sedan  he  led  the  brigade  of  Chasseurs  d'Afrique  in 
the  heroic  charge  of  General  Margueritte's  cavalry  <livision, 
which  extorted  the  admiration  of  the  old  king  of  Prussia.  Made 
prisoner  of  war  at  the  capittdation,  he  returned  to  France  during 
the  siege  of  Paris  by  the  French  army  of  Versailles,  and  com< 
manded  a  brigade  against  the  Communists.  In  the  suppression 
of  the  Commune  he  did  his  duty  rigorously  and  inflexibly,  and  on 
that  ground  earned  a  reputation  for  severity,  which,  throughout 
his  later  career,  and  in  all  his  efforts  to  improve  the  French  army, 
made  him  the  object  of  unceasing  attacks  in  the  press  and  the 
chamber  oi  deputies.  In  187a  he  took  oonmand  <rf  the  Batna 
subdivision  of  Algeria,  and  commanded  an  e^Kdition  against  El 
Golea,  surmounting  great  difficulties  in  a  rapid  march  across  the 
desert,  and  inflicting  severe  chastisement  on  the  revolted  tribes. 
On  the  general  reorganization  of  the  army  he  commanded  the 
31st  infantry  brigade.  Promoted  general  of  division  in  1875,  he 
successively  commanded  the  1 5th  infantry  division  at  Dijon,  the 
IX.  army  corps  at  Tours,  and  in  1882  the  XII.  army  corps  at 
Limoges.  In  1885  he  became  a  member  of  the  Conseil  Sup^rieur 
de  la  Guerre.  He  conducted  thecav^ry  manoeuvres  in  successive 
years,  and  attained  a  Eunqxan  reputation  on  all  cavalry 
questions,  and,  indeed,  as  an  anny  oHnmandar.  Deowated  wiUi 
the  grand  cross  of  the  Legion  of  Honour  in  1887,  he  received  the 
military  medal  for  his  able  conduct  of  the  auttunn  manoeuvres  in 
1891,  and  after  again  commanding  at  the  manceuvres  of  1894  he 
retired  from  the  active  list.  Afterwards  he  took  an  important 
part  in  French  politics,  as  war  minister  (22nd  of  June  1S99  to 
39tb  of  May  1900}  in  M.  Waldeck-Rousseau's  cabinet,  and 
d^tinguished  himself  by  the  firmness  with  which  he  dealt  with 
cases  of  unrest  in  the  army,  but  he  then  retired  into  private  life, 
and  died  on  the  8th  of  July  1909. 

GALUO,  JUNIUS  ANNAEUS  (originally  Lucius  Ankaeus 
NovATUs),  son  of  the  rhetorician  L.  Annaeus  Seneca  and  the 
elder  brother  of  L.  Annaeus  Seneca  the  philosopher,  was  bom 
at  Corduba  (Cordova)  about  the  beginning  ol  the  Christian  era. 
At  Rome  he  was  adopted  by  L.  Junius  Gallio,  a  rhetoridan  of 
some  repute,  from  whom  he  took  the  name  of  Junius  Gallio.  His 
brother  Seneca,  who  dedicated  to  him  the  treatises  De  Ira  and 
De  Vita  Beaia,  speaks  of  the  charm  of  his  disposition,  also  alluded 
to  by  the  poet  Statius  {SUvae,  ii.  7,32).  It  is  probable  that  he  was 
banished  to  Corsica  with  his  brother,  and  that  both  returned 
together  to  Rome  when  Agrippina  selected  Seneca  to  be  tutor  to 
Nero.  Towards  the  close  of  the  reign  of  Claudius,  Gallio  was 
proconsul  of  the  newly  constituted  senatorial  province  of  Achaea, 
but  seems  to  have  been  compelled  by  ill-health  to  resign  the  post 
within  a  few  years.  During  his  tenure  of  office  (in  53)  he  dis- 
missed the  charge  brought  by  the  Jem  against  the  apostle  Paul 
(Acts  xviii.).  His  behaviour  on  this  occasion  ("But  Gallio 
cared  for  none  of  these  things  ")  shows  the  impartial  attitude  of 
the  Roman  officials  towards  Christianity  in  its  early  days.  He 
survived  his  brother  Seneca,  but  was  subsequently  put  to  death 
by  order  of  Nero  (in  65)  or  committed  suicide. 

Tacitus,  Annals,  xv.  73;  Dio  Casslus  Ix.  35,  bdi.  25;  Sir  W.  M. 
Ramsay,  St  Paul  the  Traveller,  pp.  357-261;  art.  in  Hastings' 
Diet,  of  the  Bible  (H.  Cowan).  An  interesting  reconstruction  is  given 
by  Anatole  France  in  Sur  la  pier.re  blanche. 

OALUPOU  (anc.  CalHpdU),  a  seaport  town  and  ef^scopal  see 
of  Apulia,  Italy,  in  the  province  of  Lecce,  31  m.  S.  by  W.  of  it  by 
rail,  46  ft.  above  sea-level.  Pop.  (1901)  town,  10,399;  com- 
mune, 13,459-  It  is  situated  on  a  rocky  island  in  the  Gulf  of 
Taranto,  but  is  unit«l  to  the  mainland  by  a  bridge,  protected  by 


Digitized  by 


GALLIPOLI— GALLIPOLIS 


420 

a  castle  constructed  by  Charies  I.  of  Anjou.  The  other  fortifica- 
tions have  been  removed.  The  handsome  cathedral  dates  from 
1629.  The  town  was  once  famous  for  its  txpotta  of  olive-oil, 
which  was  stored,  until  it  darified,  in  dstems  cut  in  the  rock, 
lliis  still  continues,  but  to  a  less  extent;  the  e^qwrt  of  wine, 
however,  is  increasing,  and  fruit  is  also  everted. 

Tlie  andent  Callipolis  was  obviously  of  Greek  acif^,  as  its 
name  ("l>eautiftd  dty")  shows.  It  is  hardly  mentioned  in 
andent  times.  Pliny  telb  us  that  in  his  time  it  was  known  as 
Ania.  It  lay  a  little  off  the  road  from  Tarentum  to  Hydruntum, 
but  was  reached  by  a  branch  from  Aletium  (the  site  is  marked 
by  the  modem  church  of  S.  Maria  della  Lizza),  among  the  ruins 
of  which  many  Messapian  inscriptions,  but  no  Latin  ones,  have 
been  found.  (T.  As.) 

OALUFOLI  (Turk.  GOibolu,  anc.  KaXXfiroXts),  a  seaport  and 
dty  of  European  Turkey,  in  the  vilayet  of  Adrianople;  at  the 
north-western  extremity  of  the  Dardanelles,  onanarrowpeninsula 
X39  m.  W.S.W.  <rf  Constantincyle,  and  90  m.  S.  of  Adrianople,  in 
40"  34'  N.  and  36^  40^  30'  E.  Fc^.  (X905)  about  35,000.  Neuiy 
opposite  is  Lapsaki  on  the  Adatic  side  of  the  chaimd,  which  is 
here  about  a  m.  wide.  Gallipoli  has  an  unattractive  appear- 
ance; its  streets  are  narrow  and  dirty,  and  many  of  its  houses  are 
built  of  wood,  although  there  are  a  few  better  structures,  occupied 
by  the  foreign  residents  and  the  richer  class  of  Turkish  dtizens. 
The  only  noteworthy  buildings  are  the  large,  crowded  and 
well-furnished  bazaars  with  leaden  domes.  There  are  several 
mosques,  none  of  them  remarkable,  and  many  interesting  Roman 
and  Byzantine  remains,  espedally  a  magazine  of  the  emperor 
Justinian  (483-565),  a  square  castle  and  tower  attributed  to 
Bayezid  I.  (X389-1403),  and  some  tumuli  on  the  south,  popularly 
called  the  tombs  of  the  Thzadan  kings.  The  lighthouse,  built 
on  a  cliff,  has  a  fine  appearance  as  seen  from  the  DardaneUes. 
Gallipoli  is  the  seat  of  a  Greek  bishop.  It  has  two  good  harbours, 
and  is  the  prindpal  station  for  the  Turkish  fleet.  From  its 
position  as  the  key  of  the  DardaneUes,  it  was  occupied  by  the 
aUied  French  and  British  armies  in  1S54.  Then  the  isthmus  a  few 
miles  north  of  the  town,  between  it  and  Bulair,  was  fortified  with 
strong  earthworks  by  En^ish  and  French  engineers,  mainly  on 
the  lines  of  the  old  works  constructed  in  1357.  These  fortifica- 
tions were  renewed  and  enlarged  in  January  1878,  on  the 
Russians  threatening  to  take  possession  of  Constantinople. 
The  peninsula  thus  isolated  by  the  fortified  positions  has  the  Gulf 
of  Saros  on  the  N.W.,  and  extends  some  50  m.  S.W.  The  guns 
of  Gallqioli  commaiul  the  DardaneUes  just  before  the  strait 
joins  the  Sea  of  Marmora.  The  town  itself  is  not  very  strongly 
fortified,  the  prindpal  fortifications  being  farther  down  the 
DardaneUes,  where  the  passage  is  narrower. 

The  district  {sanjak)  of  Gallipoli  is  exceedingly  fertile  and  weU 
adapted  for  agriculture.  It  has  about  100,000  inhabitants,  and 
comprise  four  kazas  (cantons),  namely,  (i)  Maitos,  noted  for  its 
excdlent  cotton;  (3)  Keshan,  lying  inland  north  of  Gallipoli, 
noted  for  its  cattle-market,  and  producing  grain,  linseed  and 
canary  seed;  (3)  Myiiofjrto;  and  (4)  Sharkeui  or  Shar-Eoi 
(Peristeri)  on  the  coast  of  the  Sea  of  Bfarmora.  Copper  ore  and 
petroleum  are  woAed  at  Shaikeui,  and  the  ndghbourhood 
formerly  produced  wine  that  was  highly  esteemed  and  largely 
exported  to  France  for  blending.  Heavy  taxation,  however, 
amounting  to  55%  of  the  value  of  the  wine,  broke  the  spirit 
of  the  viticulturists,  most  of  whom  uproot^  their  vines  and 
replanted  their  lands  with  mulberry  trees,  making  sericulture 
their  occupation. 

There  are  no  important  industrial  establishments  in  Gallipoli 
itself,  except  steun  flour-mills  and  a  sardine  factory.  The  line 
of  railway  between  Adrianople  and  the  Aegew  Sea  has  been 
prejudicial  to  the  trandt  trade  of  Gallipoli,  and  several  attmpts 
have  been  made  to  obtain  concesdons  for  the  construction  a 
raUway  that  would  connect  this  port  with  the  Turkish  raUway 
system.  Steamers  to  and  from  Constantinople  caU  regularly. 
1^  1904  the  total  value  of  the  exports  was  ^£80,000.  Wheat  and 
maize  are  exported  to  the  Aegean  islands  and  to  Turkish  ports  on 
the  mainland;  barley,  oats  and  linseed  to  Great  Britain;  canary 
seed  chiefly  to  Australia;  beans  to  France  and  Spain.  Semolina 


and  bran  are  manufactured  in  the  district.  Live  stock,  prindpaUy 
sheep,  pass  through  Gallipoli  in  transit  to  Constantinople  and 
Smyrna.  Cheese,  sardines,  goats'  skins  and  sheepskins  are  also 
exported.  The  imports  indude  woollen  and  cotton  fabrics  from 
Italy,  Germany,  France  and  Great  Britain,  and  hardware  from 
Gemiany  and  Austria.  Tlicse  goods  are  Imported  through 
Constantinc^le.  Cordage  is  chiefly  obtained  ficomSavia.  Other 
imports  are  fud,  iron  and  groceries. 

The  Macedonian  dty  of  Callipolis  was  founded  in  the  5th 
century  B.C.  At  an  early  date  it  became  a  Christian  bishopric, 
and  in  the  middle  ages  developed  into  a  great  commercial  city, 
with  a  population  estimated  at  100,000.  It  was  fortified  by  the 
East  Roman  emperors  owing  to  its  commanding  strategic  podtion 
and  its  valuable  trade  with  Greece  and  Italy.  In  1190  the 
armies  of  the  Third  Crusade,  under  the  emperor  f^ederi(^  I. 
(Barbarossa) ,  embarked  here  for  Ada  Minor.  After  the  capture 
of  Constanthoofde  by  the  Latins  in  1 304,  Gallipdi  passed  into  the 
power  of  Venice.  In  1 294  the  Genoese  defeated  a  Venetian  force 
in  the  neighbourhood.  A  body  of  Catalans,  under  Roger  Florus, 
establidied  themselves  here  in  1306,  and  after  the  death  of  their 
leader  massacred  almost  aU  the  citizens;  they  were  vainly 
besieged  by  the  allied  troops  of  Venice  and  the  Empire,  and  with- 
drew in  1307,  after  dismantling  the  fortifications.  About  the 
middle  of  the  14th  century  the  Turks  invaded  Europe,  and  Galli- 
poU  was  the  first  city  to  faU  into  their  power.  The  Venetians 
under  Pietro  Loredano  defeated  the  Turks  here  in  1416. 

GAIXIPOUS,  a  dty  and  the  coimty-seat  of  Gallia  county, 
Ohio,  U.  S.  A.,  on  the  Ohio  river,  about  135  m.  £.  by  S.  of 
Cincinnati.  Pop.  (1890)  4498;  (1900)  5433  (852  n^;roes);  (rpio) 
5560,  It  is  served  by  the  Kanawha  &  Michigan  (Ohio  Central 
Lines)  and  the  Hocking  Valley  railways,  and  (at  Gallipolis  Ferry, 
West  Virginia,  across  the  Ohio)  by  the  Baltimore  &  Ohio  railway. 
The  dty  is  built  on  a  level  site  several  feet  above  the  river's 
high-water  mark.  It  has  a  United  States  marine  hospital  and  a 
state  hospital  for  epileptics.  Among  the  dty's  manufactures  are 
lumber,  furniture,  iron,  stoves,  flour  and  brooms.  The  muni- 
cipality owns  and  operates  its  waterworks.  Gallipolis  was 
settled  in  1790  by  colonists  from  France,  who  had  received 
worthless  deeds  to  lands  in  Ohio  from  the  Sdoto  Land  Company, 
founded  by  Col.  WiUiam  Duer  (1747-1799)  and  others  in  1787 
and  officially  organized  in  1789  as  the  C^ompagnie  du  Sdoto  in 
Paris  by  Joel  Barlow,  the  agent  of  Duer  and  his  associates 
abroad,  William  Playfair,  an  Engjishman,  and  six  Frenchmen. 
This  company  had  arranged  with  the  Ohio  Company  in  1787  for 
the  use  of  about  4,000,000  acres,  N.  of  the  Ohio  and  E.  of  the 
Scioto,  on  which  the  Ohio  Company  had  secured  an  option  only. 
The  dishonesty  of  those  who  conducted  the  sales  in  France,  the 
unbudnesslike  methods  of  Barlow,  and  the  faUure  of  Duer  and 
his  associates  to  meet  their  contract  with  the  Ohio  Company, 
caused  the  coUapse  of  the  Sdoto  Company  early  in  1790,  and  two 
subsequent  attempts  to  revive  it  failed.  Meanwhile  about 
150,000  acres  had  been  sold  to  prospective  settlers  in  France,  and 
in  October  1790  the  French  immigrants,  who  had  been  detained 
for  two  months  at  Aleiandxia,  '^rginia,  arrived  on  the  dte  of 
Gallipolis,  where  rude  huts  had  been  built  for  them.  This  land, 
however,  fell  within  the  limits  of  the  tract  bought  outright  by  the 
Ohio  Company,  which  sold  it  to  the  Sdoto  Company,  and  to 
which  it  reverted  on  the  faUure  of  the  Sdoto  Company  to  pay. 
In  1794  William  Bradford,  attorney-general  of  the  United  States, 
dedded  that  aU  rights  in  the  4,000,000  acres,  on  which  the  Ohio 
Company  had  secured  an  option  for  the  Scioto  Company,  were 
legaUy  vested  in  the  Ohio  Company.  In  1795  the  Ohio  Company 
sold  to  the  French  settlers  for  $1*35  an  acre  the  land  th^ 
occupied  and  adjacent  improwd  lots,  and  the  United  States 
government  gnmted  to  them  34,000  acres  in  the  southern  part  of 
wlutt  is  now  Sdoto  County  in  r795;  little  of  this  land  (still 
known  as  the  "  French  Grant  however,  was  ever  occupied  by 
them.  Gallipolis  was  incorporated  as  a  vilh^  in  1843,  and  was 
first  chartered  as  a  dty  in  1865. 

See  Theodore  T.  Belote,  The  Scioto  Spectdation  and  the  French 
SelUement  at  GaUipcHs  (Cindnnati,  1907}.  series  2,  vol.  iii.  Na  3 
of  the  UnioersUy  Studies  tA  the  University  of  Cindnnati. 
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eALLITZIN.  DEMBTRXUS  AUGUSTINE  (1770-1840), 
Americaa  Roman  Catholic  priest,  called  "  The  Apostle  of  the 
An^henies,"  was  born  at  the  Hague  on  the  32nd  of  December 
177a  His  name  is  a  fonu  of  GoUtsuin  (q.v.),  the  Russian  family 
from  which  he  came.  His  father,  Dimitri  Alezdevich  GalHtzin 
(i735~i^3)i  Russian  ambassadw  to  Holland,  was  an  intimate 
friend  of  VoItau«  and  a  follower  of  Diderot;  so,  too,  for  many 
years  was  his  mother,  Countess  Adelheid  Amalie  von  Schmettau 
(1748-1806),  tmtil  a  severe  illness  in  1786  led  her  back  to  the 
Roman  Catholic  church,  in  which  she  had  been  reared.  At  the 
age  of  seventeen  he  too  became  a  member  of  that  church.  His 
father  had  planned  for  him  a  diplomatic  or  military  career,  and  in 
1793  he  was  aide-de-camp  to  the  (x>mmander  of  the  Austrian 
troops  in  Brabant;  but,  after  the  assassination  of  the  king  of 
Sweden,  he,  like  aQ  other  foreigners,  was  dismissed  frcmi  the 
service.  He  then  set  out  to  complete  his  education  1^  travel, 
and  on  the  aSth  of  October  1792  arrived  ia  Baltimore,  Muyland, 
where  he  finally  decided  to  enter  the  priesthood.  He  was 
ordained  priest  in  March  1795,  being  the  first  Roman  Catholic 
priest  ordained  in  America,  and  then  worked  in  the  mission  at 
Port  Tobacco,  Maryland,  whence  he  was  soon  transferred  to  the 
Conewago  district.  His  impulsive  objection  to  some  of  Bishop 
Carroll's  instructions  was  sharply  rebuked,  and  he  was  recalled 
to  Baltimore.  But  in  1796  he  removed  to  Taneytown,  Maryland, 
and  in  both  Maryland  and  Pennsylvania  worked  with  such  mis- 
directed zeal  and  autocratic  manners  that  he  was  again  reproved 
by  lus  bishop  in  1798.  In  the  ADeghenies,  m  1799,  he  planned  a 
settlement  in  what  is  now  Cambria  county,  Pennsylvania,  and 
bought  up  much  land  which  he  gave  or  sold  at  low  prices  to 
Catholic  immigrants,  spending  $1 50,000  or  more  in  the  purchase 
of  some  30,000  acres  in  a  spot  singularly  ill  suited  for  such  an 
enterprise.  In  z8o8,  after  his  father's  death,  he  was  disinherited 
by  the  emperor  Alexander  I.  of  Russia  "  by  reason  of  your 
Cathohc  faith  and  your  ecclesiastical  profession  ";  and  although 
his  sister  Anne  repeatedly  promised  him  his  half  of  the  valuable 
estate  and  sent  him  money  from  time  to  time,  after  her  death  her 
brother  received  little  or  nothing  from  the  estate.  The  priest, 
who  after  his  father's  death  bad  in  1809  discarded  the  name  of 
Augustine  Smith,  under  which  he  had  been  naturalized,  and  had 
taken  his  real  name,  was  soon  deeply  in  debt.  No  small  part  was 
a  loan  from  Charles  Carroll,  and  when  Gallitran  was  suggested  for 
the  see  of  Philadelphia  in  1814,  Bishop  Carroll  gave  as  an  objec- 
tion Gallitzin's  "  great  load  of  debt  rashly,  though  for  excellent 
and  charitable  purposes,  contracted."  In  1815  Gallitzin  was  sug- 
gested for  the  bishopric  of  Bardstown,  Kentucky,  and  in  1827  for 
the  proposed  see  of  Pittsburg,  and  he  refused  the  bishopric  of 
Cincinnati.  He  died  at  Loretto,  the  settlement  he  had  founded 
in  Cambria  county,  on  the  6th  of  May  1840.  Among  his 
parishioners  Gallitzin  was  a  great  power  for  good.  His  part  in 
building  vp  the  Roman  Catholic  Church  in  western  Pennsylvania 
cannot  be  estimated;  but  it  is  said  that  at  his  death  th^  were 
10,000  members  of  his  church  in  the  district  where  forty  years 
before  he  had  found  a  scant  dozen.  One  of  the  villages  he  founded 
bears  his  name.  Among  his  controversial  pamphlets  are:  A 
Defence  of  Catholic  Principles  (1816),  Letter  to  a  Protestant  Friend 
on  the  Holy  Scriptures  (1820),  Appeal  to  the  Protestant  Public 
(1834),  and  Six  Letters  of  Advice  (1834),  in  reply  to  attacks 
on  the  Catholic  Church  by  a  Presbyterian  synod. 

See  Sarah  M.  Brownson,  Life  of  D.  A.  Gallitzin,  Prince  and  Priest 
jINew  York,  1873) ;  a  brief  summary  of  his  life  by  A,  A.  Lambing 
in  Amerietm  Catholie  Records  (Pittsburg.  Pennsylvania,  October 
1886,  pp.  58-68) ;  and  a  good  bibliwrai^y  by  Thomas  C.  Middleton 
in  The  Gallitzin  Memorandum  Book,  in  American  Catiudic  Historical 
Society  of  Philadelphia,  Records,  vol.  4,  pp.  33  «qq. 

GALLIUM  (symbol  Ga;  atomic  weight  69>9),  one  of  the  metalh'c 
chemical  elements.  It  was  discovered  in  1875  throu^  its 
qxctrum,  in  a  specimen  of  zinc  blende  by  Lecoq  de  Boisbaudnm 
iComptesraidus,  1875, 81,  p.  493,  and  following  years).  The  chief 
chemical  and  physical  properties  of  gallium  had  been  predicted 
many  years  before  by  D.  Mendel€eff  (c.  1869)  from  a  consideration 
of  the  properties  of  aluminium,  indiiim  and  zinc-(see  Elehent). 
The  metal  is  obtained  from  zinc  blende  (which  only  contains  it  in 
very  anall  quantity)  by  dissolving  the  mineral  in  an  add,  and 


precipitating  the  gallium  by  metallic  zinc.  The  precipitate  is 
dissolved  in  hydrochloric  add  and  foreign  metals  are  removed  by 
sulphuretted  hydrogen;  the  residual  liquid  being  then  fraction- 
ally predpitated  by  sodium  carbonate,  which  throws  out  the 
gaUium  before  the  zdnc.  This  predpitate  is  converted  into 
gallium  sulphate  and  finally  into  a  pure  specimen  of  the  oxide, 
horn  which  the  metal  is  obtained  by  the  electrolysis  of  an  alkaline 
solution.  Gallium  crystallizes  in  greyish-white  octahedra  which 
melt  at  30*  1 5"  C.  to  a  ^very-white  liquid.  It  is  very  hard  and  but 
slightly  malleable  and  flexible,  although  in  thin  plates  it  may  be 
bent  several  times  without  breaking.  The  specific  gravity  of  the 
sohd  form  is  5*956  (24'  5"  C.) ,  of  the  liquid  6-069,  whilst  the  specific 
heats  of  the  two  varieties  are,  for  the  solid  form  0-079  (12-23"  C.) 
and  for  the  liquid  0-082  (106-119")  Berthelot,  Comptes 
renduSj  1878, 86,  p.  786].  It  is  not  appreciably  vc^tilized  at  a  red 
heat.  Chlorine  acts  <m  it  readily  in  the  cold,  bromine  not  so 
easily,  and  iodine  only  when  the  mixture  is  heated.  The  atomic 
weight  of  gallium  has  been  determined  by  Lecoq  de  Boisbaudnm 
by  ignition  of  gallium  ammonium  alum,  and  also  by  L.  Meyer  and 
K.  Seubert, 

GalUum  oxide  GaiOt  is  obtained  when  the  nitrate  is  heated,  or  fay 
solution  of  the  metal  in  nitric  add  and  ignition  of  the  nitrate.  It 
forms  a  white  friable  mass  which  after  isnition  is  insoluble  in  adds. 
On  heating  to  redness  in  a  stream  of  hydrogen  it  forms  a  bluish 
mass  which  is  probably  a  lower  oxide  of  composition  GaO.  Gallium 
forms  colourless  salts,  which  in  neutral  dilute  aqueous  solutions  are 
converted  on  heating  into  basic  salts.  The  gallium  salts  are  pre- 
dpitated by  alkaline  caiiwnates  and  by  barium  carbonate,  but  not 
by  su^huretted  hydrc^n  unless  in  acetic  add  solution.  Potassium 
ferrocyanide  gives  a  jn^pitate  even  in  very  dilute  solution.  In 
neutral  solutions,  zinc  gives  a  predpitate  of  gallium  oxide.  By 
heating  gallium  in  a  regulated  stream  of  chlorine  the  dichloride 
GaCIt  IS  obtained  as  a  crystalline  mass,  which  melts  at  164°  C.  and 
readily  decomposes  on  exposure  to  moist  air.  The  trichloride 
GaCtt  is  similarly  formed  when  the  metal  is  heated  in  a  rapid  stream 
of  chloriite,  and  may  be  purified  by  distillation  in  an  atmosphere  of 
nitrctten.  It  forms  very  deliquescent  loi^  white  needles  melting  at 
75*5  CandbDilingat3i5-32o''C.  The  bromide,  iodide  and  sulplute 
are  known,  as  is  also  gallium  ammonium  alum.  Gallium  is  best 
detected  by  means  of  its  spark  spectrum,  which  gives  two  violet  lines 
of  wave  length  4171  and  4031. 

OALLON,  an  English  measure  of  capadty,  usually  of  liqtuds, 
but  also  used  as  a  dry  measure  for  corn.  A  gallon  contains  four 
quarts.  The  word  was  adapted  from  an  O.  Norm.  Fr.  go/m, 
Central  Fr.  jtdon^  and  was  Latinized  as  go/o  and  gaiona.  It 
appears  to  be  connected  with  the  modem  French  jale,  a  bowl,  but 
the  ultimate  origin  is  unknown;  it  has  been  referred  without 
much  plausibility  to  Gr.  yavMs,  a  milk  pail.  The  Briti^ 
imperial  gallon  of  four  quarts  contains  377-274  cub.  in.  The 
old  Enghsh  wine  gallon  of  231  cub.  in.  capadty  is  the  standard 
gallon  of  the  United  States. 

OALLOWAT,  JOSEPH  (1731-1803),  American  lawyer  and 
politidan,  one  of  the  most  prominent  of  the  Loyalists,  was  bom  in 
West  River,  Anne  Arundel  county,  Maryland,  in  1731.  He  early 
removed  to  Philadelphia,  where  he  acquired  a  high  standing  as  a 
lawyer.  From  1756  untO  1774  (except  in  1764)  he  was  one  of  the 
most  influential  members  of  the  Pennsylvania  Aaembly,  over 
which  he  presided  in  1766-1773.  During  this  period,  with  his 
friend  Benjamin  Franklin,  he  led  the  opposition  to  the  Pro- 
prietary government,  and  in  1764  and  1765  attempted  to  secure  a 
royal  charter  for  the  provintx.  With  the  approach  of  the  crisis 
in  the  relations  between  Great  Britain  and  the  American  colonies 
he  adopted  a  conservative  course,  and,  while  recognizing  the 
justice  of  many  of  the  colonial  complaints,  discouraged  radical 
action  and  advocated  a  compromise.  As  a  member  of  the  First 
Continental  Congress,  he  introdu(xd  (28th  September  1774)  a 
"  Plan  of  a  Prt^>osed  Union  between  Great  Britain  and  the 
Colcmies,"  and  it  is  for  this  cbae&y  that  he  is  remembered.  It 
provided  for  a  prendent-general  ai^inted  by  the  crown,  who 
should  have  supreme  executive  authority  over  all  the  cdonies, 
and  for  a  grand  council,  dected  trienniidly  by  the  several  pro- 
vindal  assemblies,  and  to  have  such  "rights,  liberties  and 
privileges  as  are  held  and  exerdsed  by  and  in  the  House  of 
Commons  of  Great  Britain  ";  the  president-general  and  grand 
council  were  to  be  "  an  inferior  distinct  branch  of  the  British 
legislature,  united  and  incorporated  with  it."   The  assent  of  the 
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grand  council  and  of  the  British  parliament  was  to  be  "  requisite 
to  the  validity  of  all .  .  .  general  acts  or  statutes,"  except  that 
"  in  time  of  War,  all  bills  for  granting  aid  to  the  crown,  prepared 
by  the  grand  council  and  approved  by  the  president-general, 
shall  be  vaUd  and  passed  into  a  law,  without  the  assent  of  the 
British  parliament."  The  individual  colonies,  however,  were  to 
retain  control  over  their  strictly  internal  affairs.  The  measure 
was  debated  at  length,  was  advocated  by  such'influential  members 
as  J«hn  Jay  and  James  Duane  of  New  York  and  Edward 
Rutledge  of  South  CuroUna,  and  was  eventually  defeated  only  by 
the  vote  of  fix  colonies  to  five.  Galloway  declined  a  second 
election  to  Congress  in  1775,  joined  the  British  army  at  New 
Brunswick,  New  Jersey  (December  1776),  advised  the  British  to 
attack  Philadelphia  by  the  Delaware,  and  diuing  the  British 
occupation  of  Philadelphia  (1777-1778)  was  superintendent  of 
the  port,  of  prohibited  articles,  and  of  police  of  the  dty.  In 
October  177S  he  went  to  England,  where  he  remained  until  his 
death  at  Watford,  Hertfordshire,  on  the  29th  of  August  1803, 
After  he  left  America  his  life  was  attainted,  and  his  property, 
valued  at  £40,000,  was  confiscated  by  the  Pennsylvania 
Assembly,  a  loss  for  which  he  received  a  partial  recompense  in  the 
form  of  a  small  parliamentary  pension.  He  was  one  of  the 
dearest  thinkers  and  ablest  political  writes  among  the  American 
LoyaUsts,  and,  according  to  Prof.  Tyler,  "  shared  with  Thomas 
Hutchinson  the  supreme  place  among  American  statesmen 
opposed  to  the  Revolution." 

Among  his  pamphlets  arc  A  Candid  Examination  (>f  the  Mviual 
Claims  of  Creiu  Britain  and  the  Colonies  (1775);  Historical  and 
Political  Refiections  on  the  Rise  and  Progress  (rf  the  American  Rebtilion 
(1780};  Cool  Thoughts  on  the  Consequences  to  Great  Britain  cf 
Amertcan  Independence  (1780];  and  The  Claim  t(f  the  American 
Lo^Hsts  Reviewed  and  Mamtatned  upon  IneontreverHble  Principles 
^  Law  and  Justice  C1788). 

See  Thomas  Balch  (Ed.),  The  Examination  of  Joseph  Galloway 
by  a  Committee  of  the  House  of  Commons  (Philadelphia,  1855); 
Ernest  H.  Baldwin,  Joseph  Galloway,  the  Loyalist  Politician  (New 
Haven,  1903);  and  M.  C.  Tyler,  Literary  History  of  the  American 
Revolution  (2  vols.,  New  York,  1897). 

GALLOWAY,  THOMAS  (1796-1851},  Scottish  mathematician, 
was  born  at  Symington,  Lanarkshire,  on  the  36th  of  February 
1796. ,  In  1812  he  entered  the  university  of  Edinburgh,  where  he 
disringuished  himsdf  specially  in  mathematics.  In  1823  he  was 
appointed  one  of  the  teachers  of  mathematics  at  the  military 
coUege  of  Sandhurst,  and  in  1833  he  was  appointed  actuary  to  the 
Amicable  Life  Assurance  Office,  the  oldest  institution  of  that  kind 
in  London;  in  which  situation  he  remained  till  his  death  on  the 
xst  of  November  1851.  GaUoway  was  a  voluminous,  though,  for 
the  most  part,  an  anonymous  writo:.  His  most  interesting 
paper  is  "  On  the  Proper  Motion  of  the  Solar  System,"  and  was 
published  in  the  PhU.  Trans.,  1847.  He  contributed  largely  to 
the  seventh  edition  of  the  Encyclopaedia  Britannica,  and  also 
wrote  several  scientific  papers  for  the  Edinburgh  Review  and 
various  scientific  journals.  His  Encyclopaedia  article,  "  Prob- 
ability," was  published  separately. 

See  Transactions  of  the  Royal  Astronomical  Society  (1852). 

OALLOWATf  a  district  in  the  south-west  <rf  Scotland,  com- 
prising the  counties  of  Kirkcudbri^t  and  Wigtown.  It  was 
the  Novantia  of  the  Romans,  and  till  the  end  of  the  xath  cen- 
tury included  Carrick,  now  the  southern  diviaon  of  Ayrshire. 
Though  the  designation  has  not  been  adopted  dvilly,  its  use 
historically  and  locally  has  been  long  established.  Thus  the 
Bnices  were  lords  of  Galloway,  and  the  title  of  earl  of  GaUoway 
(created  1623)  is  now  held  by  a  branch  of  the  Stewarts.  GaUoway 
also  gives  its  name  to  a  famous  indigenous  breed  of  black  hornless 
cattle.   See  Ki&kcudbrjghtshike  and  Wigtownshiee. 

GALLOWS (a  common  Teutonic  word — d.  Goth,  galga, 
O.  H.  Ger.  galgOt  Mod.  Ger.  Gtdgen,  A.S.  gakan,  &c. — of  uncertain 

>  The  word  "  gallows  *'  is  the  ^ural  of  a  word  (go/uw,  galowe,  fallow) 
which,  accordine  to  the  New  Snf^k  Dictumtuy,  was  occasionally 
used  as  late  as  the  17th  century,  though  from  the  13th  century  on- 
wards the  plural  form  was  more  usual.  Caxton  speaks  both  of  "  a 
gallows,"  and,  in  the  older  form,  of  "  a  pair  of  gallo^ra,"  this  referring 
probably  to  the  two  upright  posts.  From  the  i6tb  century  onwards 

gallows  "  has  been  consistently  treated  as  a  sti^lar  form,  a  new 
plural,  "  gaUowses,"  having  come  into  use.   "  The  latter,  though 


origin),  the  apparatus  for  executing  the  sentence  of  death  by 
hanging.  It  usuaUy  consists  of  two  upright  posts  and  a  cross- 
beam, but  sometimes  of  a  angle  upright  with  a  beam  projecting 
from  the  top.  The  Roman  gaUows  was  the  cross,  and  in  the 
older  translations  of  the  Bible  "  gaUows  "  was  used  for  the  cross 
on  which  Christ  suffered  (so  galga  in  Ulfilas's  Gothic  Testament).* 
Another  form  of  gaUows  in  the  middle  ages  was  that  of  which  the 
famous  example  at  Montfaucon  near  l^aris  was  the  type.  Tliis 
was  a  square  structure  formed  of  columns  of  masonry  connected 
in  each  tier  with  cross-pieces  of  wood,  and  with  pits  boieath, 
into  which  the  bodies  fell  after  disartiodation  by  exposure  to  the 
weather. 

According  to  actual  us^e  the  condemned  man  stands  on  a 
platform  or  drop  (introduced  in  England  in  1 760) ,  the  rope  hangs 
from  the  cross-beam,  and  the  noose  at  its  end  is  placed  round 
his  neck.  He  is  hanged  by  the  falling  of  the  drop,  the  knot  in 
the  noose  being  so  adjusted  that  the  spinal  cord  is  broken  by  the 
faU  and  death  instantaneous.  In  old  times  the  process  was  far 
less  merciful;  sometimes  the  condemned  man  stood  in  a  cart, 
which  was  drawn  away  from  imder  him;  sometimes  he  had  to 
mount  a  ladder,  from,  which  he  was  tluiist  by  the  hangman. 
Until  X832  malefactors  in  England  were  sometimes  hanged  by 
being  drawn  up  &om  the  platform  by  a  heavy  weight  at  the  other 
end  of  the  rope.  Death  in  these  cases  was  by  strangulation.  At 
the  present  time  executions  in  the  United  Kingdom  axe  private, 
the  gaUows  being  erected  in  a  chamber  or  enclosed  space  set 
apart  for  the  purpose  inside  the  gaol. 

The  word  "  gibbet,"  the  Fr.  gibet,  gaUows,  which  appears  in 
the  first  instance  to  have  meant  a  crooked  stick,'  was  originaUy 
used  in  EngUsh  sjnionymously  with  gaUows,  as  it  sometimes 
stiU  is.  Its  later  and  more  special  ai^cation,  however,  was  to 
the  upright  posts  with  a  projecting  arm  on  which  the  bodies  of 
criminals  were  8u^)ended  after  their  execution.  These  gibbets 
were  erected  in  conspicuous  spots,  on  the  tops  of  hills  (GaUows 
HiU  is  stUl  a  common  name)  or  neu  frequented  roads.  The 
bodies,  smeared  with  pitch  to  prevent  too  rapid  decomposition, 
hung  in  chains  as  a  warning  to  evildoers.  From  the  gruesome 
custom  comes  the  common  use  of  the  word  "  to  gibbet  "  for  any 
holding  up  to  pubUc  infamy  or  contempt. 

OALU.  In  animals  galls  occur  mostly  on  or  under  the  skin  of 
Uving  mammais  and  birds,  and  are  produced  by  Acaridea,  and  by 
dipterous  insects  of  the  genus  Oestrus.  Signor  Moriggia*  has 
described  and  figured  a  homy  excrescence,  nearly  8  in.  in  length, 
from  the  back  of  the  human  hand,  which  was  caused  by  Acarus 
domestieus.  What  are  commonly  known  as  galls  are  vegetable 
excrescences,  and,  according  to  the  definitM»i  <^  Lacaze-Duthiers, 
comprise  "  aU  abnormal  v^etaMe  productions  developed  on 
plants  by  the  action  of  animals,  more  particularly  by  insects, 
whatever  may  be  their  form,  bulk  or  situation."  For  the  larvae 
of  their  makers  the  gaUs  provide  shelter  and  sustenance.  The 
exciting  cause  of  the  hypertrophy,  in  the  case  of  the  typical  galls, 
appears  to  be  a  minute  quantity  of  some  irritating  fluid,  or  virus, 
secreted  by  the  female  insect,  and  deposited  with  her  egg  in  the 
puncture  made  by  her  ovipositor  iri  the  cortical  or  foliaceous  parts 
of  plants.  Hiis  virus  causes  the  rapid  enlargement  and  subdivision 
of  the  cells  affected  by  it,  so  as  to  form  the  tissues  of  the  gaU.  Oval 
or  larval  irritation  ako,  without  doubt,  plays  an  important  part 
in  the  formation  of  many  galls.  Tliou^,  as  Lacaze-Duthiers 
remarks,  a  cotain  relation  is  necessary  between  the  "  stimulus  " 
and  the  "  sui^rto:  of  the  stimulus,"  as  evidenced  by  the  limita- 
tion in  the  majority  of  cases  of  each  spedes  of  gall-insect  to  some 
one  vegetable  structure,  stiU  it  must  be  the  quality  of  the  irritant 

not  strictly  obsolete,  is  now  seldom  used;  the  formation  is  felt 
to  be  somewhat  uncouth,  so  that  the  use  of  the  word  in  the  plural 
in  commonly  evaded  "  (JVew  Eng.  Diet.  s.v.  "  Gallows  "). 

■  In  Med.  Lat.  "  gaUows  "  was  translated  hyfuria  Ana  fia^ulum, 
both  words  apmlied  in  classical  Latin  to  a  fork-shaped  mstrument 
of  punishment  fastened  on  the  neck  of  slaves  and  criminals.  FuriOt 
in  feuded  law,  was  the  right  granted  to  tenants  having  major  juris* 
diction  to  erect  a  gallows  within  the  limits  of  their  fi^, 

•  Cf.  Wace,  Roman  de  Rou,  iii.  8349: 

"  Et  il  a  le  gibet  saisi 
Qui  a  son  destre  braz  pendi." 

*  Quoted  m  Zoological  Record,  iv.  (1867).  p.  192. 
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of  the  tissues,  rather  than  the  specific  peciiliarities  or  the  part 
of  the  plant  affected,  that  prindpally  determines  the  nature  of  the 
gall.  Thus  the  characteristics  of  the  currant -gall  of  Spaihegaster 
boccarum,  h.,  which  occurs  alike  on  the  leaves  and  on  the 
flower-staUks  of  the  oak,  are  obviously  due  to  the  act  of  ovi- 
position,  and  not  to  the  functions  of  the  parts  producing  it; 
the  bri^t  red  galls  of  the  saw-fly  N emails  galiicda  are  found  on . 
four  diHerent  spedes  of  willow,  SaUx  Jra^Us,  S.  a/&a,  S.  capna 
and  5.  cinena;  ^  and  the  galls  of  a  Cynipid,  Biorkua  aptera, 
tuually  developed  on  the  rootlets  of  the  oak,  have  been  procured 
also  from  the  deodar.'  Often  the  gall  bears  no  visible  resemblance 
to  the  structures  out  of  which  it  is  developed;  commonly, 
however,  outside  the  larval  chamber,  or  gall  proper,  and  giving 
to  the  gall  its  distinctive  form,  are  to  be  detected  certain  more  or 
less  modified  special  organs  of  the  plant.  The  gall  of  Cecidomyia 
^obilma,  formed  from  willow-buds,  is  mainly  a  rosette  of  leaves 
the  stalks  of  which  have  had  their  growth  arrested.  The  small, 
smooth,  seed-shaped  gall  of  the  American  Cynips  seminator, 
Harris,  according  to  W.  F.  Bassett,*  is  the  petiole,  and  its  ter- 
minal tuft  of  wodly  hairs  the  enormously  developed  pubescence 
of  the  yoangoak-leaf .  The  moss-like  covering  of  Uie  "bedeguars" 
of  the  wild  rose,  the  galls  of  a  Cynij^d,  Xhodites  rosae,  represents 
leaves  which  have  been  developed  with  scarcely  any  parenchyma 
between  their  fibro-vascular  bundles;  and  the  "  artichoke-gaJIs  " 
or  "  oak-strobile,"  produced  by  Apkilothrix  gemntae,  L.,  which 
insect  arrests  the  development  of  the  acorn,  consists  of  a  cupule 
to  which  more  or  less  modified  leaf-scales  are  attached,  with  a 
peduncular,  oviform,  inner  gall.^  £.  Newman  held  the  view  that 
many  oak-galls  are  pseudobalani  or  false  acorns:  "  to  produce 
an  acorn  has  been  the  intention  of  the  oak,  but  the  gall-fiy  has 
frustrated  the  attempt."  Their  formation  from  buds  wlBch 
normally  would  have  yielded  leaves  and  shoots  is  eqdained  by 
Parfitt  as  the  outcome  oi  an  eSoit  at  fructification  induced  by 
ovipositioQ,  such  as  has  been  found  to  restdt  in  several  plants  from 
injury  by  insect-agency  or  otherwise.*  Galls  vary  remarkably 
in  size  and  shape  according  to  the  spedes  of  their  makers.  The 
polythalamous  gall  of  Apkilothrix  radicis,  found  on  the  roots  of 
old  oak-trees,  may  attain  the  size  of  a  man's  fist;  the  galls  of 
another  Cynipid,  Andricus  occuUus,  Tschek,'  which  occurs  on  the 
male  flowers  of  Quercus  sMsUifiora,  is  a  millimetres,  or  barely  a 
line,  in  length.  Many  galls  are  brightly  coloured,  as,  for  instance, 
the  oak-leaf  hairy  galls  of  Spathega^  tricolor,  which  are  of  a 
crimson  hue,  more  or  less  diffused  according  to  exposure  to  light. 
The  variety  of  forms  ol  galls  is  very  great.  Some  are  like  urns 
or  cl^>s,  others  lenticular.  Hie  "  knoppem  "  galls  of  Cynips 
pUycerOf  Gii.,  are  cones  having  the  broad,  slightly  convex 
upper  surfaxx  surrounded  with  a  toothed  ridge.  Of  the  Ceylonese 
gaUs,  "  some  are  as  symmetrical  as  a  composite  flower  when  in 
bud,  others  smooth  and  spherical  like  a  berry;  some  protected 
by  long  spines,  others  dothed  with  yellow  wool  formed  of  long 
cellular  hairs,  others  with  regularly  tufted  hairs. "  '  The  characters 
of  galls  are  constant,  and  as  a  rule  exceedingly  diagnostic,  even 
when,  as  in  the  case  of  ten  different  gall-gnats  of  an  American 
willow,  Salix  humilis,  it  is  difficult  or  impossible  to  tell  the  full- 
grown  insects  that  produce  them  from  one  another.  In  d^^e 
of  comjdezity  of  internal  structure  galls  differ  considerably. 
Some  are  monothalamous,  and  contain  but  one  larva  of  the  gall- 
maker,  whilst  others  are  many-oelled  and  numerously  inhabited. 
The  largest  class  are  the  unilocular,  or  simple,  external  galls, 
divided  by  Lacaze-Duthiers  into  those  with  and  those  without 
a  superfidal  protective  layer  or  rind,  and  composed  of  hard, 
or  spongy,  or  cellxilar  tissue.  In  a  common  gall-nut  that  authority 
distinguished  seven  constituent  portions:  an  epidermis;  a 
subdermic  cellular  tissue;  a  spongy  and  a  hard  layer,  composing 

'  P.  Cameron,  Scottish  Naturalist,  ii.  pp.  11-15. 
* EiUoKuJo^^yii.  p.  47. 

■  See  in  Proc.  Bntom.  Soc.  of  London  for  the  Year  1873,  p.  xvi. 

*See  A.  tAiAXer,  Gardens' s  Chromcie  (1871),  pp.  1163  and  1518; 
and  E.  A.  Fitch,  Entomologist,  xi.  p.  139. 

•  Entomologist,  vi.  pp.  275-278,  339-340- 

'  Verhandl.  d.  eootog.-bot.  Ges.  in  Wien,  xx\.  p.  799. 

'  Darwin,  Variations  of  Animals  and  Plants  undir  Domestication, 
ii.  p.  282. 


the  parenchyma  proper;  vessels  which,  without  forming  a 
com[^ete  investment,  underlie  the  parenchyma;  a  hard  pro- 
tective layer;  and  lastly,  within  that,  an  alimentary  central 
mass  inhabited  by  the  growing  larva.' 

Galls  are  formed  by  insects  of  several  orders.  Among  the 
Hymenoptera  are  the  gall-wasps  (Cynips  and  its  allies),  which 
infect  the  various  spedes  of  oak.  They  are  small  insects,  having 
straight  antennae,  and  a  compressed,  usually  very  short  abdomen 
with  the  second  or  second  and  third  segments  greatly  developed, 
and  the  rest  imbricated,  and  concealing  the  partially  coiled 
ovipositor.  The  transformations  from  the  larval  state  are 
completed  within  the  gall,  out  of  which  the  imago,  or  perfect 
insect,  tunnels  its  way, — usually  in  autumn,  though  sometimes, 
as  has  been  observed  of  some  individuals  of  Cynips  KoUari, 
after  hibernation. 

Among  the  commoner  of  the  galls  of  the  Cynipidae  are  the 
"oak-apple"  or  "oak-sponge"  of  Andricus  termindis.  Fab.; 
the  "  currant "  or  "  berry  galls "  of  Spathegaster  boccarum, 
L.,  above  mentioned;  and  the  "  oak-8p£Uigles  "  of  Neuroterus 
knticutaris,*  OUv.,  generally  reputed  to  be  fungoid  growths, 
undl  the  discovery  of  their  true  nature  by  Frederick  Smith,^"  and 
the  succulent  "  cherzy-galls "  of  Dryophanta  scuttUaris,  Oliv. 
The  "  marble  "  or  "  Devonshire  woody  galls  "  of  oak-buds, 
which  often  destroy  the  leading  shoots  of  young  trees,  are  pro- 
duced by  Cynips  KoUari,^^  already  alluded  to.  They  were  first 
introduced  into  Devonshire  about  the  year  1847,  had  become 
common  near  Birmingham  by  x866,  and  two  or  three  years  later 
were  observed  in  several  parts  of  Scotland."  They  contain 
about  17%  of  tannin."  On  account  of  their  regular  form  they 
have  been  iised,  threaded  on  wire,  formaking  ornamental  baskets. 
The  large  purplish  Mecca  or  Bussorah  galls,"  produced  on  a 
species  of  oak  by  Cynips  insana,  Westw.,  have  been  regarded  by 
many  writers  as  the  Dead  Sea  fruit,  mad-apples  {mala  insana), 
or  apples  of  Sodom  (poma  sodomitica),  alluded  to  by  Josephua 
and  others,  which,  however,  are  stated  by  E.  Robinson  (Bibl. 
Researches  in  Palestine,  vol.  i.  pp.  522-524,  3rd  ed.,  1867)  to  be 
the  singular  fruit  called  by  the  Arabs  'Osker,  produced  by  the 
AscUpias  gigontea  or  procera  of  botanists.  What  in  California 
are  known  as  "  flea  seeds  "  are  oak-galls  made  by  a  spedes  of 
Cynips;  in  August  they  become  detached  from  the  leaves  that 
bear  them,  and  are  caused  to  jimip  by  the  spasmodic  movements 
of  the  grub  within  the  thin-walled  gall-cavity." 

Conunon  gall-nuts,  nut-galls,  or  oak-galls,  the  Aleppo,  Turkey, 
or  Levant  galls  oi  commnce  (Ger.  GdUdpfd,  levanUsche 
GalUn;  Fr.  noix  de  GaUe),  are  produced  on  Quercus  in- 
fectoria,  a  variety  of  Q.  iMsitanica,  Webb,  by  Cynips  (Diplolepis, 
Latr.)  tinctoria,  L.,  or  C.  gaUae  Hnctoriae  Oliv.  Aleppo  galls 
(gallae  holepenses)  are  brittle,  hard,  spherical  bodies,  in.  in 
diameter,  ridged  and  warty  on  the  upper  half,  and  light  brown 
to  dark  greyish-yellow  within.  What  are  termed  "  blue,'* 
"  black,"or"  green  "gall8containtheinsect;theinferior"white** 
galls,  which  are  lighter  coloured,  and  not  so  compact,  heavy  or 
astringent,  are  gathered  after  its  escape  (see  fig.  i.).  Less  valued 
are  the  galls  of  Tripoli  (Taraplus  or  Tarabulus,  whence  the  name 
"  Tarablous  galls  most  esteemed  Syrian  galls,  according 

to  Perdra,  are  those  of  Mosul  on  the  Tigris.  Other  varieties  <^ 
nut-^alls,  besides  the  above-mentioned,  are  employed  in  Europe 
for  various  purposes.  Commerdal  gall-nuts  have  yielded  on 
analysis  from  36  (H.  Davy)  to  77  (Buchner)  %  of  tannin  (see 

*  "  Recherchea  pour  servir  k  I'histoire  des  gallea,"  Ann.  des  scL 
not.  xix.  pp.  293  sqq. 

*  According  to  Eh*  Adler,  alternation  of  generations  takes  place 
between  N.  lenticularis  and  Spathegaster  boccarum  (see  E.  A.  Ormerod, 
Entomologist,  xi.  p.  34). 

»  See  Westwood,  Introd.  to  the  Mod.  Classif.  of  Insects,  ii.  (1840) 

p.  I  TO. 

^1  For  figures  and  descriptions  of  insect  and  gaU,  see  Entomologist, 
iv.p.  17,  idi.  p.  241,  ix.  p.  53,  xi.  p.  131. 
^SaMtsh  Naturalist,  i.  (1S71}  p.  116,  &c. 

"Vinen,  Joum.  de  pharm.  et  de  ckim.  xxx.  (1856)  p.  290; 
"  EiM;Iish  Ink-Galls,"  Pharm.  Joum.  2nd  ser.  iv.  p.  530. 

^*  See  Pereira,  Materia  Medica,  vol.  ii.  pt.  i.  p.  347 ;  Pharm.  Joum. 
1st  ser.  vol.  viii.  pp.  422-434. 

"  See  R.  H.  Stretch  and  C.  D.  Gibbes,  Proc.  CaUfomia  Acad, 
of  Scionces,  iv.  pp.  265  and  266.  ■ 
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Vinen,  he.  cii.),  with  gallic  and  ellagic  acids,  ligneous  fibre, 
water,  and  minute  quantities  of  proteids,  chlorophyll,  resin,  free 
sugar  and,  in  the  cdls  around  the  inner  shelly  chamber,  calcium 
oxalate.  Oak-galls  are  mentioned  by  Theophrastus,  Dioscorides 
(i.  146),  and  other  ancient  writers,  including  Pliny  (NtU.  Hist. 
xvi.  9,  10,  xxiv.  5},  according  to  whom  they  may  be  produced 
"  in  a  single  night."  Their  insect  origin  appears  to  have  been 
entirdy  unsuspected  until  within  comparatively  recent  times, 
though  Pliny,  indeed,  makes  the  observation  that  a  kind  of  gnat  is 


Fig.  I.— a,  Aleppo  "blue"  gall;  b,  ditto  in  section,  showing 
central  cavity  for  grub;  c,  Aleppo  "white"  gall,  perforated  by 
insect;  d,  the  same  in  section  (natural  uze). 

produced  in  certain  excrescences  on  oak  leaves.  Bacon  describes 
oak-apples  as  "  an  exudation  of  plants  joined  with  putrefaction." 
Pomet'  thought  that  gall-nuts  were  the  fruit  of  the  oak,  and  a 
similar  opinion  obtains  among  the  modem  Chinese,  who  apply 
to  them  the  term  Mu-skih-tsze,  or  "  fruits  for  the  foodless."* 
Hippocrates  administered  gall-nuts  for  their  astringent  properties, 
and  Pliny  (^Nat,  Hist.  xxiv.  5)  recommends  them  as  a  remedy  in 
affections  of  the  gums  and  uvula,  ulcerations  of  the  mouth  and 
some  dozen  more  complaints.  In  British  pharmacy  gall-nuts 
are  used  in  the  preparation  of  the  two  astringent  ointments 
mtguentum  gallae  and  unguen^tm  gaUae  cum  opio,  and  of  the 
Hnclura  gallae,  and  also  as  a  source  of  tannin  and  of  gallic  add 
((/.r.).  They  have  from  very  early  times  been  resorted  to  as  a 
means  of  staining  the  hair  of  a  dark  colour,  and  they  are  the 
base  of  the  tattooing  dye  of  the  Somali  women.' 

The  gall-making  Hymenoptera  include,  besides  the  Cynipidae 
proper,  certain  species  of  the  genus  Eurytoma  {Isosoma,  Walsh) 
zndiaxsaly  Ckalddidae,  E.  hordei,  the  "joint-worm"  of  the 
United  States,  which  produces  galls  on  the  stalks  of  wheat;* 
also  various  members  of  the  family  Tenthredinidae,  or  saw-flies. 
Hie  larvae  of  the  latter  usually  vacate  their  galls,  to  spin  their 
cocoons  in  the  earth,  or,  as  in  the  case  of  Athalia  abdominalis, 
Klg.,  of  the  clematis,  may  emerge  from  their  shdter  to  feed  for 
some  da3rs  on  the  leaves  of  the  gall-bearing  plant. 

The  dipterous  gall-formers  include  the  gall-midges,  or  gall- 
gnats  iCecidomyidae),  minute  slender-bodied  insects,  with  bodies 
tisually  covered  with  long  hairs,  and  the  wings  folded  over  the 
back.  Some  of  them  build  cocoons  within  their  galls,  others 
descend  to  the  ground  or  become  pupae.  The  true  willow-galls 
are  the  work  either  of  these  or  of  saw-flies.  Their  galls  are  to  be 
met  with  on  a  great  variety  of  plants  of  widely  distinct  genera, 
e.g.  the  ash,  maple,  hom-beam,  oak,*  grape-vine,'  alder,  goose- 
berry, blackberry,  pine,  juniper,  thistle,  fennel,  meadowsweet, ' 

*  A  Complete  History  of  Drugs  (translation),  p.  169  (London,  1748). 

*  F.  Porter  Smith,  Contrtb.  towards  the  Mat.  Medica  .  ,  .  of  Cktna, 
p.  100  (1871). 

*  R.  F.  Burton,  First  Footsteps  in  E.  Africa,  p.  178  (1856). 

*  A.  S.  I^u:kard,  jun.,  Gmde  to  the  Study  t(f  Insects,  p.  305  (Salem, 

1870). 

*  On  the  Cecidomyids  of  Quercus  Cerris,  see  Fitch,  Entomologist, 
xi.  p.  14. 

'See,  on  Cecidomyia  oenephila.  Won  Haimhoffen,  Verhandl.  d. 
toolog.'bot.  Ges.  in  Wien,  xxv.  pp.  801-810, 

>See  Entomt^gist's  Month.  Mag.  iv.  (1868)  p.  335;  and  for 
figure  and  description,  EntomUog^t,  xi.  p.  13. 


common  cabbage  and  cereals.  In  the  northern  United  States,  in 
May,"  legions  of  these  delicate  minute  flies  fill  the  air  at  twiUght, 
hovering  over  wheat-fields  and  shrubbery.  A  strong  north-west 
wind,  at  such  times,  is  of  incalculable  value  to  the  farmer."* 
Other  gall-making  dipterous  flies  are  members  of  the  family 
Trypetidae,  which  disfigure  the  seed-heads  of  plants,  and  of  the 
family  Mycetopkilidae,  such  as  the  spedes  Scuwa  tUicela,'  JJiw, 
the  cause  of  the  oblong  or  rounded  green  and  red  galls  of 
the  young  shoots  and  leaves  of  the  lime. 

GaUs  are  formed  also  by  hemipterous  and  homopterous  insects 
of  the  families  Tingtdae,  Psyllidae,  Coccidae  and  Aphidae. 
Coccus  pinicorticis  causes  thegrowth  of  patches  of  white  flocculent 
and  downy  matter  on  the  smooth  bark  of  young  trees  of  the 
white  pine  in  America."*  The  galls  of  examples  of  the  last 
family  are  common  objects  on  lime-leaves,  and  on  the  petioles  of 
the  poplar.  An  American  Aphid  of  the  genus  Pemphigus  pro- 
duces black,  ragged,  leathery  and  cut-shaped  excrescences  on  the 
yoimg  branches  of  the  hickory. 

The  Chinese  galls  of  commerce  (Woo-Pd-tsu)  are  stated  to  be 

Sroduced  by  Afhis  Chinensis,  Bell^  on  Rhus  semitttata,  Murr.  (R. 
'ucki-amela,  Itoxb.),  an  Anacardiaceous  tree  indusnous  to  N. 
India,  China  and  Japan.  They  are  hollow,  brittle,  irr^ulaHy 
pyriform,  tuberculated  or  branched  vesicles,  with  thin  walls,  covered 
externally  with  a  grey  down,  and  internally  with  a  white  chalk-like 
matter,  and  insect-remains  (see  fig.  2).  The  escape  of  the  insect 
takes  place  on  the  spontaneous  bursting  of  the  walls  of  the  vesicle, 
probably  when,  after  viviparous  (thelytokous)  reproduction  for 
several  generations,  male  wmged  insects  are  developed.  The  galls 
are  ^thered  before  the  frosts  set  in,  and  are  exposed  to  steam  to  kill 
the  insects."- 

Chinese  galls  examined  by  Viedt "  yielded  72  %  of  tannin,  and 
less  mucilage  than  Aleppo  galls.  Several  other  varieties  of  galls 
are  produced  by  Aphides  on  species  of  Pistacia. 

M.  J.  Lichtenstein  has  established  the  fact  that  from  the  eag  of 
the  Aphis  of  Pistachio  galls,  Anopleura  lentisci,  is  batched  an 
apterous  insect  (the  galffounder),  which  gives  birth^  to  young 
Aphides  (emigrants),  and  that  these,  having  acquired  wings,  fly  to 
the  roots  of  certain  grasses  (Bromus  steriUs  and  Hordeum  vidgare), 
and  by  bud(Ung  underground  give  rise  to  several  generations  of 
apterous  insects,  whence  finally  comes  a  winged  brood  (the  pupi> 
fera).  These  last  issuing  from  the  ground  fly  to  the  Pistachio,  and 
on  it  deposit  their  pupae.  From  the  pupae,  again,  are  developed 
sexual  individuals,  the  females  of  which  lay  fecundated  e^  pro- 
ductive of  gall-founders,  thus  recommendng  the  biological  cycle 
(see  Com^  rend.,  Nov.  18,  1878,  p.  782,  quoted  in  Ann.  and  Mag. 
Nat.  Hist.,  1879,  p.  174}. 

Of  other  insects  which  have  been  recognized  as  gall-makeis 


Fig.  2.~-a,  Chinese  gall  (half  natural  «ze) ;  b,  ctitto  broken,  showing 
thin-walled  cavity;  c,  Japanese  gall  (natural  use). 

there  are,  among  the  Coleoptera,  certain  Curculionlds  (gall- 
weevils),  and  spedes  of  the  exotic  Sagridae  and  Lamiadae  and  an 

"A.  S.  Packard,  jun.,  Our  Common  Insects,  p.  203  (Salem,  U.S. 
1873).  On  the  Hessian  fly,  Cecidomyia  destructor.  Say,  the  May 
brood  of  which  produces  swellings  immediately  above  the  joints  of 
barley  attacked  by  it,  see  Asa  Fitch.  The  Hessian  Fly  (Albany,  1847), 
reprinted  from  Trans.  New  York  State  Agric.  Sac.  vol.  vi. 

•  J.  Wranerfct,  Beify^g  su  einer  Monographic  der  Scwnnen,  p.  164 
(Vienna,  1867). 

"  Asa  Fitch,  First  and  Second  Rep.  on  the  Noxious .  .  ,  Insects 


of  the  State  of  New  York,  p.  167  (Albany,  1856). 
_  "  See  E.  Doubleday,  Pharm.  Joum.  ist  «er.  vol.  vii.  p.  310;  and 
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Pereira,  ib.  vol.  iii.  p.  377. 
"  Dingier' s  Pofyt.  Joum.  ccxvL  p.  453 
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American  beetle,  Sa^erda  Uumata  iCerMnbycidas),  which  forms 
the  pseudO'^aUs  of  SaMx  Icngifdia  and  Populus  angulaia,  or 
Cottonwood.  Among  the  Lepidi^tera  are  |^-forming  spedes 
bdonging  to  the  Tiwidae,  AegarUdMy  Tortriddae  and  Ptero- 
pkoridae.  The  larva  of  a  New  ZeaJand  moth,  Morcna  subfasciata, 
Walk.  (CaaOcia  gallicoleru),  o(  the  family  DrepanuHdae,  causes 
the  stem  of  a  creeping  plant,  on  the  pith  of  which  it  ^parently 
subsists,  to  swell  up  into  a  fusiform  gall.^ 

Mite-galls,  or  acaroceddia,  are  abnormal  growths  of  the  leaves 
of  plants,  produced  by  microscopic  Acaxidea  of  the  genus 
Phytoptus  (gall-mites),  and  con^t  of  little  tufts  of  hairs,  or  of 
thickened  portions  of  the  leaves,  usually  most  bypertrophied  on 
the  upper  siuface,  so  that  the  lower  is  drawn  up  into  the  interior, 
producing  a  bursifonn  cavity.  Mite-galls  occur  on  the  sycamore, 
pear,  plum,  ash,  alder,  vine,  mulberry  and  many  other  fdants; 
and  formerly,  e.g.  the  gall  known  as  Erineum  querdnum,  on  the 
leaves  of  Quercus  CerHs,  were  taken  for  ctyptogamic  structures. 
The  lime-leaf  "  nail-galls  "  of  Phytoptus  tUiae  closely  resemble  the 
"  trumpet-galls  *'  formed  on  American  vines  by  a  spedes  of 
Cecidomyia}  Certain  minute  Nematoid  worms,  as  AnguiUvla 
scondens,  which  infests  the  ears  of  wheat,  also  give  rise  to  galls. 

Besides  the  larva  of  the  gall-maker,  or  the  householder,  galls 
usually  contain  inquilines  or  lodgers,  the  larvae  of  what  are 
termed  guest-flies  or  cuckoo>flies.  Thus  the  galls  of  Cynips  and 
its  allies  are  inhabited  by  memhexs  oi  other  cynipideous  genera, 
as  Synergus,  AmUym^  and  Syno^mu;  and  the  pine-cone-like 
gall  of  Salix  sirobUoidts,  as  Walsh  has  shown,'  is  made  by  a  large 
spedes  of  Cecidomyia,  which  inhabits  the  heart  of  the  mass,  the 
numerous  smaller  ceddomyidous  larvae  in  its  outer  part  being 
mere  inquilines.  In  many  instances  the  lodgers  are  not  of  the 
same  order  of  insects  as  the  gall-makers.  Some  saw-flies,  for 
sample,  are  inquilinous  in  the  galls  of  gall-gnats  and  some 
gall-gnats  in  the  galls  of  saw-flies.  Again,  galls  may  afford 
harbour  to  insects  which  are  not  essentially  gall-feeders,  as  in  the 
case  of  the  CurcuHo  beetle  CanctracheHus  nenuphar,  Hbst.,  of 
which  one  brood  eats  the  fleshy  part  of  the  phma  and  peach,  and 
another  lives  in  the  "  Mack  knot "  of  the  plum-tree,  r^;arded 
Walsh  as  probably  a  true  ceddomyidous  gaU.  The  same 
authority  (foe,  cU.  p.  550)  mentiona  a  willow-gall  which  provides 
no  less  than  sixteen  insects  with  food  and  protection;  Uiese  are 
preyed  upon  by  about  eight  others,  so  that  alltogethcr  some 
twenty-four  insects,  representing  eight  orders,  are  dependent  for 
their  existence  on  what  to  the  common  observer  appears  to  be 
nothing  but  "  an  unmeaning  mass  of  leaves."  Among  the 
numerous  insects  parasitic  on  the  inhabitants  of  galls  are 
faymenopterous  flies  of  the  funily  Proctolrypidae,  and  of  the 
family  Ckaiddidae,  e.g.  CaiUmome  regius,  the  larva  of  which 
pays  on  the  larvae  of  both  Cynips  gUdinosa  and  its  lodger 
SyMTgus  facialis.  The  oak-^pplt  crften  contains  the  larvae  of 
Bracm^ce  and  Idmmmomdae,  whidi  Von  Schlechtendal  (ioc. 
sup.  cU.  p.  33)  conaders  to  be  parasites  not  on  the  owner  of  the 
gall,  Andficus  terminalis,  but  <m  inquilinous  Torlncidas.  Birds 
are  to  be  induded  among  the  enemies  of  gall-insects.  Oak-galls, 
for  example,  are  broken  open  by  the  titmouse  in  order  to  obtain 
the  grub  within,  and  the  "  button-galls  "  of  Ntmotena  mams- 
matis,  Oliv.,  are  eaten  by  pheasants. 

A  great  variety  of  deformations  and  growths  produced  by 
insects  and  mites  as  well  as  by  fungi  have  been  described.  They 
are  in  some  cases  very  sU^t,  and  in  otheis  form  remarkably 
large  and  definite  structures.  The  whole  are  now  induded  under 
tJie  t»rm  Ceddia;  a  prefix  gives  the  name  ai  the  organism  to 
whkh  the  attacks  are  due,  e.g.  Pbytoptoceddia  are  the  galls 
formed  by  Phytoptid  mites.  Simple  galls  are  those  that  arise 
when  only  one  membei  of  a  plant  is  involved;  compound  galls 

*  For  figure  and  description  see  Zocdogy  of  the  "  Erebus  "  and 
"  Terror,   il  pp.  46,  47  (1844-1875). 

'On  the  mite-galls  and  their  makers,  see  F.  L8w,  "  Beitrftge  zur 
Naturgesch.  derGallmiiben  (Phytoptus,  Duj.),"  Verhandl.  d.  Mociog.- 
hot.  Ges.  t»  Wien,  xxiv.  (1874),  pp.  2-16,  with  plate;  and  "  Uber 
Milbengallen  (Acaroceddien)  der  Wiener-G^enq,"  ib.  pp.  495-508; 
Andrew  Murray,  Economic  Entomology,  Aptera,  pp.  331-374  (1876) i 
and  F^  A.  W.  Thomas,  Alten  und  nene  Beobachtungen  Uber  Pkytopto- 
Ceeidttn  (Halle,  1877)- 
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are  the  result  of  attacks  on  buds.  Amongst  the  most  remark- 
able galls  recently  discovered  we  may  mention  those  found  on 
Eucalyptus,  Casuarina  and  other  trees  and  plants  in  Australia. 
They  are  remartcable  for  their  variety,  and  are  due  to  small 
scale-insects  of  the  peculiar  sub-family  Brachjrscelinae.  As 
regards  the  mode  of  production  of  galls,  the  most  important 
distinction  is  between  galls  that  result  from  the  introduction  of 
an  egg,  or  other  matter,  into  the  interior  of  the  plant,  and  those 
that  are  due  to  an  agent  acting  externally,  the  gall  in  the  latter 
case  frequently  growing  in  such  a  manner  as  ultimately  to  endose 
its  producers.  The  form  and  nature  of  the  gall  are  the  result 
of  the  powers  of  growth  possessed  by  the  plant.  It  has  long  been 
known,  and  is  now  generally  reo^nized,  that  a  gall  can  only  be 
produced  when  the  tissue  <A  a  plant  is  interfered  with  dtuing,  or 
prior  to,  the  actual  devek^mient  <A  the  tissue.  lattle  more  than 
this  is  known.  The  power  that  gall-pcoducm  possess  of  in- 
fluendng  by  direct  interference  the  growth  of  the  cdls  of  the  plant 
that  affords  them  the  means  of  subsistence  is  an  art  that  appears 
to  be  widely  spread  among  animals,  but  is  at  the  same  time  one 
of  which  we  have  little  knowledge.  The  views  of  Adler  as  to  the 
alternation  of  generations  of  numerous  gall-flies  have  been  fully 
confirmed,  it  having  been  aarartained  by  direct  observation  that 
the  gaUs  and  the  insects  produced  from  them  in  one  generation 
are  entirely  differaat  from  the  next  generation;  and  it  has  also 
been  rendered  certain  that  frequently  one  of  .the  alternate 
generations  is  parthenogenedc,  no  males  bdng  produced.  It  is 
sunmsed  that  these  remarkaUe  phenomena  have  gradually 
been  evoked  by  diffoence  in  the  nutritiou  of  the  alternating 
generations.  When  two  different  generations  are  produced  in 
one  year  on  the  same  kind  of  tree  it  is  dear  the  properties  of  the 
sap  and  tissues  of  the  tree  must  be  diverse  so  that  the  two  genera- 
tions are  adapted  to  different  conditions.  In  some  cases  the 
alternating  generations  are  produced  on  different  q>ecies  of  trees, 
and  even  on  different  parts  of  the  two  spedes. 

On  galla  and  their  makers  and  inhabitants  aee  further — ^J.  T.  C. 
RatzebuTS,  Die  Forst-Insecten,  Tdl  iii.  pp.  53  seq.  (Berlin,  1844); 
T.  W.  Harris,  Insects  injurious  to  Vegetation  (Boston,  U.S.,  and  ed., 
1852);  C.  L.  Koch.  Die  Pflaneenlduse  Aphiden  (Nurembeif,  1854); 
T.  Hartis,  Die  FamiUen  der  Blattwespen  und  Bolaoespen  (BerluL 
i860};  Walsh,  "  On  the  Insects,  Coleopterous,  Hymenopterous  and 
Dipterous,  inhabiting  the  Galls  of  certain  spedes  of  Willow,"  Proc. 
Bnl.  Soc.  PkUadelphta,  iii.  (1865-1864),  pp.  543-644.  and  vi.  (1866- 
1867),  pp.  223-388:  T.  A.  Marshall,  On  some  British  Cympidae," 
Ent.  Month.  Mag.  iv.  pp.  6-8.  &c. ;  H.  W.  Kidd  and  Albert  MQller, 
"A  List  of  Gall-beanng  British  Plants,"  ib.  v.  pp.  118  and  216; 
G.  L.  Mayr,  Die  mitteteuropdischen  Eichengalten  tn  Wort  und  Bild 
(Vienna.  1870-1871),  and  the  tran^tton  of  that  work,  with  notes,  in 
the  Entonudonst,  vols.  viL  seq.;  also,  by  the  same  author,  "  Die 
Einmiethler  der  mitteleurop&iachen  Eichengallen,"  Verhandl.  d. 
zoolog.-lwt.  Ges.  in  Wien,  xxii.  pp.  669-726;  and  "  Die  europSischen 
Torymiden,"  «&.  xxiv.  pp.  53-142  (abstracted  in  Cistula  entomologica, 
i.,  London.  1869-1876);  F.  L5w,  "  Bdtrtge  zur  Kenntnis  der 
Galtmacken,"  ib.  pp.  14^-162,  and  331-328;  J.  E.  von  Bergenstamm 
and  P.  LOw,  "  Synopsis  Ceddomyidarum,  ib.  xxvi.  pp.  1-104; 
Ferris,  Ann.  Soc.  Entom.  de  Prance,  4th  ser.  vol.  x.  pp.  176-185; 
R.  Cteten-Sacken,  "  On  the  North  American  Ceddomyidae/'  Smith- 
sonian Miscellaneous  Collections,  vol.  vi.  (1867),  p.  173 ;  E.  L.  Taschen- 
berg,  Entomologie  fUr  Gdrtner  und  Gartenfreunde  (Ldpdg,  1671); 
T.  W.  H.  Traill,  "  Scottish  Galls,"  Scottish  Naturalist,  i.  (i87i),pp. 
123.  &c:  Albert  Muller,  "  Briti^  GaU  Insects,"  The  Entomohgues 
Annual  for  1872,  pp.  1-22;  B.  Altum.  Forsttoologfe,  iii.  "  Insecten," 
pp.  250  seq.  (Berlin,  1874) ;  J.  H.  Kaltenbach,  Dte  Pfianzenfeinde  aus 
der  Classe  der  Insecten  (Stuttgart,  1874);  A.  d'Arbois  de  Jubainvitle 
and  J.  Vesgue,  Les  Maladies  des  piantes  culHotes,  pp.  98-105  (Paris, 
1878).  (F.  H.  B.) 

OALLUPPI.  PASQUALB  (i  770-1846),  Italian  philosopher, 
was  bom  on  the  2nd  of  April  1770  at  Tropea,  in  Cfdabria.  He 
was  ot  good  family,  and  alter  studying  at  the  university  of  N{4iles 
he  entered  the  public  service,  and  was  for  many  years  emplojred 
in  the  office  of  the  administration  of  finances.  At  the  age  of 
sixty,  having  become  widely  known  by  his  writings  on  philosophy, 
he  was  called  to  the  chair  of  logic  and  metaphysics  in  the  univer- 
sity of  Naples,  which  he  hdd  till  his  death  in  November  1S46. 
His  most  important  works  are:  Lettere  filosqfiche  (1827), in  which 
he  traces  ida  philosophical  devdopment;  Elemenii  di  filcsofia 
(1833);  Saggio  filosojico  sulia  crilica  d^  conoscenza  (1819- 
1833);  Sull*  auaUsi  e  suUa  sintesi  (1807);  Lesioni  di  log^a  e 
di  mOt^dca  (1833-1836);  PHosofia  delta  vdonJd  (1833-1842, 
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incomplete);  Staria  deUa  filosofia  (i.,  184%);  Considermioni 
filosofiche  suW  ideaHswu  trascendenlaU  (i84x)f  &  xaeaum  on  the 
system  of  Fichte. 
On  his  jphiloei^ical  views  see  L.  Fern,  Essai  sw  rkUtoire  de  la 


5bufu>  erilieo  (Florence,  1890). 

OALLUS,  CORNELIUS  (c.  70-26  b.c.)}  Roman  poet,  orator  and 
politician,  was  bom  o{  humble  parents  at  Forum  Julii  (JPr^us) 
in  Gaul.  At  an  early  age  he  removed  to  Rome,  where  he  was 
taught  by  the  same  master  as  Virgil  and  Varius  Rufus.  Virgil, 
who  dedicated  one  of  his  eclogues  (x.)  to  him,  was  in  great 
measure  indebted  to  the  influence  of  Gallus  for  the  restoration  of 
his  estate.  In  political  life  Gallus  espoused  the  cause  of  Octavi- 
anus,  and  as  a  reward  for  his  services  was  made  praef  ect  of  Egypt 
(Suetonius,  Augustus,  66).  His  conduct  in  this  position  after- 
wards brought  him  into  disgrace  with  the  emperor,  and  having 
heen  deprived  of  his  estates  and  sentenced  to  banishmoit,  be 
put  an  and  to  his  life  (Dk)  Caasius  liii.  23).  Gallus  enjoyed  a 
high  rqmtation  among  his  contemporaries  as  a  man  of  intellect, 
and  Ovid  ( THstia,  iv.  10)  considered  him  the  first  of  the  elegiac 
poets  of  Rome.  He  wrote  four  books  of  elegies  chiefly  on  his 
mistress  Lycoris  (a  poetical  name  for  Cytheris,  a  notorious 
actress)  f  in  which  he  took,  for  his  model  Euphorion  of  Chalds 
iq.v.) ;  he  also  translated  some  of  this  author's  works  into  Latin. 
Nothing  by  him  has  survived;  the  fragments  of  the  four  poems 
attributed  to  him  (first  published  by  Aldus  Manutius  in  1590 
and  printed  in  A.  Riese's  Anihologia  Latinaf  1869)  are  generally 
re^rded  as  a  fo^ery. 

See  C.  Viilker,  De  C.  Galti  vila  et  scriptis  (i840-i8<44) ;  A.  Nicolas, 
Delavieetdes  ouvrages de  C.  Callus  (1851),  an  exhaustive  monograph. 
An  inscription  found  at  Philae  (published  1S96)  records  the  Egyptian 
exploits;  see  M.  Schanz,  Gescnichte  der  romischen  Litteratur,  and 
Plessis,  Poisic  latine  (1909). 

OALLUS,  GAIUS  AELIUS,  praefect  of  Egypt  26-24  B.C.  '  By 
order  of  Augustus  he  undertook  an  expedition  to  Arabia  Felix, 
with  disastrous  results.  The  troops  suffered  greatly  from  disease, 
heat,  want  of  water  and  the  obstinate  resistance  of  the  in- 
habitants. The  treachery  of  a  f(Hreign  guide  also  added  to  his 
difl&culties.  After  six  months  Gallus  was  obliged  to  return  to 
Alexandria,  having  lost  the  greater  part  of  his  force.  He  was  a 
friend  of  the  geographer  Strabo,  who  s^ves  an  account  of  the 
expedition  (xvi.  pp.  780-782;  see  also  Dio  Cassius  liii.  29; 
Pliny,  Nai.  Hist.  vi.  32;  C.  Merivale,  Hist,  of  the  Romans  under 
the  Empire,  ch.  34;  H.  Krilger,  Der  Feldsug  des  A.  G.  nach 
dem  glUcklichen  Arabien,  1862).  He  has  been  identified  with  the 
Aelius  Gallus  frequently  quoted  by  Galen,  whose  remedies  are 
stated  to  have  been  used  with  success  in  an  Arabian  expedition. 

GALLUS,  GAIUS  CESTIUS,  governor  of  Syria  during  the  reign 
of  Nero.  When  the  Jews  in  Jerusalem,  stirred  to  revolt  by  the 
outrages  of  the  Roman  procurators,  had  seized  the  fortress  of 
Masada  and  treacherously  murdered  the  garrison  of  the  palace 
of  Herod,  Gallus  set  out  from  Antioch  to  restore  order.  On  the 
17th  of  November  AJ).  66  he  arrived  before  Jerusalem.  Having 
gained  possession  of  the  northern  suburb,  he  attacked  the  temple 
mount;  but,  after  five  days'  fighting,  just  when  (according  to 
Josephus)  success  was  within  Iiis  gra^,  he  unaccountably  with- 
drew his  forces.  During  his  retreat  he  was  closely  pursued  by 
the  Jews  and  surrounded  in  a  ravine,  and  only  succeeded  in 
making  good  his  escape  to  Antioch  by  sacrificing  the  greater 
part  of  his  army  and  a  large  amount  of  war  material.  Soon  after 
his  return  Gallus  died  (before  the  spring  of  67),  and  was  succeeded 
in  the  governorship  by  Lidnius  Mucianus,  the  prosecution  of  the 
war  being  entrusted  to  Vespasian. 

See  Tacitus,  Hist.  v.  10,  13;  Suetonius,  Vesbasian,  4;  Josephus, 
B^.  Jiid.  ii.  I4-30;  £.  Schtlrer,  Hist,  ef  th»  Jtwisk  Peo^  (Uv.  L 
vol.  U.  p.  312  (Eng.  tr.,  1890). 

OALLUS»  GAIUS  SULPICIUS,  Roman  general,  statesman 
and  orator.  Under  Lucius  AemUius  Paulus,  his  intimate  friend, 
he  oomiumded  the  2nd  l^ion  in  the  campaign  against  Perseus, 
king  of  Macedonia,  and  gained  great  reputation  for  having  pre- 
dicted an  eclipse  of  the  moon  on  the  n^t  before  the  battle  <^ 
Pydna  (x68  b.c.).  On  his  return  from  Maodonia  he  vas  elected 


OHisul  (166),  and  in  the  same  year  reduced  the  Ugurians  to 
submission.  In  164  he  was  sent  as  ambassador  to  Greece  and 
Asia,  where  he  held  a  meeting  at  Sardis  to  investigate  the  charges 
brought  against  Eumenes  of  Pergamimi  by  the  representadves 
of  various  cities  of  Asia  Minor.  Gallus  was  a  man  of  great  learn- 
ing, an  excellent  Greek  scholar,  and  in  his  later  years  devoted 
himself  to  the  study  of  astronomy,  on  which  subject  he  is  quoted 
as  an  authority  by  Pliny. 

See  Livy  xliv.  37,  EpU.  46;  Polybius  xxxi.  9,  10;  Cicero,  Bniius, 
20,  De  oficiis,  \.  6,  De  senectule,  14;  PHny,  N^l.  Hist.  ii.  9. 

GALOIS,  EVARISTE  (1811-1832),  French  mathematician,  was 
born  on  the  asth  of  October  1811,  and  killed  in  a  duel  on  the  31st 
of  May  1832.  An  obituary  notice  by  his  friend  Auguste  Chevalier 
appeared  in  the  Revue  encychpsdique  (1832);  and  his  collected 
works  are  publish^],  Journal  de  lAouotUe  (1846),  pp.  381-444, 
about  fifty  of  these  pages  being  occupied  by  researches  on  the 
resolubility  of  algebraic  equations  by  radicals.  This  branch  of 
algebra  he  notably  enriched,  and  to  him  is  also  due  the  notion 
of  a  group  of  substitutions  (see  Equation:  Theory  0}  Equations; 
also  Groups,  Theory  op). 

His  collected  works,  with  an  introduction  by  C.  F.  Ficard,  were 
published  in  1897  at  Paris. 

GAUTON,  a  police  bu^  and  manufacturing  town  of  Ayrshire, 
Scotland.  Pop.  (1901)  4876.  It  is  situated  on  the  Irvine,  5  m. 
E.  by  S.  of  Kilmarnock,  with  a  station  on  the  Glasgow  &  South- 
western railway.  The  manufactures  include  blankets,  lace, 
muslin,  hosiery  and  paper-millboard,  and  coal  is  worked  in  the 
vicinity.  About  i  m.  to  the  north,  amid  the  "  bonnie  woods  and 
braes,"  is  Loudoun  Castle,  a  seat  of  the  earl  of  Loudoun. 

GALT,  SIR  ALEXANDER  TILLOCH  (18x7-1893),  Canadian 
statesman,  was  the  youngest  son  of  John  Gait  the  authOT.  Bom 
in  London  on  the  6th  of  September  18x7,  he  emigrated  to  Canada 
in  1835,  and  settled  in  Sherbnxdce,  in  the  province  of  Quebec, 
where  he  entered  the  service  oi  the  British  American  Land  Com- 
pany, of  which  he  rose  to  be  chief  commissioner.  Later  he  was 
one  of  the  contractors  for  extending  the  Grand  Tnmt  railway 
westward  from  Toronto.  He  entered  public  life  in  1849  as  Liberal 
member  for  the  county  of  Sherbrooke,  but  opposed  the  chief 
measure  of  his  party,  the  Rebellion  Losses  Bill,  and  in  the  same 
year  signed  a  manifesto  in  favour  of  union  with  the  United  States, 
believing  that  in  no  other  way  cotdd  Protestant  and  Anglo- 
Saxon  ascendancy  over  the  Roman  Catholic  French  majority  in 
his  native  province  be  maintained.  In  the  same  year  he  retired 
from  parliament  but  re-entered  it  in  1853,  and  was  till  1873  the 
chief  representative  of  the  English-speaking  Protestants  of 
Quebec  province.  On  the  fall  of  the  Brown-Dorion  administra- 
tion in  1858  he  was  called  on  to  form  a  ministry,  but  declined 
the  task,  and  became  finance  minister  tmder  Sir  John  Macdonald 
and  Sir  George  Cartier  on  condition  that  the  federation  of  the 
British  North  American  provinces  should  become  a  part  of  their 
programme.  From  1858  to  1862  and  1864  to  1867  he  was  finance 
minista,  and  did  much  to  reduce  the  somewhat  chaotic  finances 
of  Canada  into  order.  To  him  fu%  due  the  introduction  of  the 
decimal  system  of  currency  and  the  adoption  of  a  system  of 
protection  to  Canadian  manufactures.  To  his  diplomacy  was 
due  the  coalition  in  1864  between  Macdonald,  Brown  and  Cartier, 
which  carried  the  federati<m  of  the  Briti^  North  American 
provinces,  and  thnraghout  the  Utree  years  of  negotiation  which 
followed  his  was  one  of  the  chief  influences.  He  became  finance 
minister  in  the  first  Dominion  ministry,  but  suddenly  and 
m3^teriously  resigned  on  the  4th  of  November  1867.  After  his 
retirement  be  gave  to  the  administration  of  Sir  John  Macdonald 
a  support  which  grew  more  and  more  fitful,  and  advocated 
independence  as  the  final  destiny  of  Canada.  In  1871  he  was 
again  offered  the  ministry  of  finance  on  condition  of  abandoning 
these  views,  but  declined.  In  1877  he  was  the  Canadian  nominee 
on  the  Ans^o-American  fisheries  commission  at  Halifax,  and 
rendered  brilliant  service.  In  1S80  he  was  appointed  Canadian 
high  commissioner  to  Great  Britain,  but  retired  In  1883  in  favour 
of  Sir  Charles  Tupper.  During  this  period  he  advocated  imperial 
federation.  He  was  Canadian  delegate  at  the  Paris  Monetary 
Conference  of  1881,  and  to  the  International  Exhibition  of 
Fisheries  in  r883.   From  this  date  till  his  death  on  the  19th  of 
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September  1893  he  lived  in  retirement.  No  Canadian  statesman 
has  had  sounder  or  more  abundant  ideas,  but  acertain  intellectual 
fickleness  made  him  always  a  somewhat  untrustworthy  colleague 
in  political  life.  (W.  L.  G.) 

6ALT,  JOHN  (i779-i83g),  Scottish  novelist,  was  bom  at 
Irvine,  Ayrshire,  on  the  and  of  May  1779.  He  received  his  early 
education  at  Irvine  and  Greenock,  tmd  read  largely  from  one  of 
the  public  libraries  irtiile  serving  as  a  cleric  in  a  mercantile  office. 
In  1804  he  went  to  settle  in  London,  where  he  published  anony- 
mously a  poou  on  the  BatSe  of  Largs.  After  unsuccessful 
attempts  to  succeed  in  business  Gait  entered  at  Uncoln's  Inn, 
but  was  never  called  to  the  bar.  He  obtained  a  commission  from 
a  British  firm  to  go  abroad  to  find  out  whether  the  Berlin  and 
Milan  decrees  could  be  evaded.  He  met  Byron  and  Sir  John 
Hobhouse  at  Gibraltar,  travelled  with  Byron  to  Malta,  and  met 
him  again  at  Athens.  He  was  afterwards  employed  by  the 
Glasgow  merchant  Kirkman  Finlay  on  similar  business  at 
(Sbraltar,  and  in  1814  visited  France  and  Holland.  His  early 
works  are  the  Life  and  AdminisliraUon  of  Wolsey,  Voyages  and 
Travds,  Letters  from  the  Levant,  the  Life  of  Benjamin  West, 
Historical  Pictwes  and  The  Wandaing  Jew;  and  he  induced 
Colbum  to  publish  a  poiodical  containing  dramatic  pieces 
rejected  by  London  managers.  These  were  afterwards  edited 
by  Gait  as  the  New  British  Theatre,  which  indnded  some  plays  of 
his  own.  He  first  showed  his  real  power  as  a  writer  of  fiction  in 
The  Ayrshire  Legatees,  which  appeared  in  Blackwood's  Magaaine 
in  1820.  This  was  followed  in  1821  by  his  masterpiece — The 
Annais  of  the  Parish;  and,  at  short  intervab,  Sir  Andrew  Wylie, 
The  Entail,  The  Steam-Boat  and  The  Provost  were  published. 
These  humorous  studies  of  Scottish  character  are  all  in  his 
hairiest  manner.  His  next  works  were  Rit^an  Gilhaite  (1823), 
a  story  of  the  Covenanters;  The  Spaewife  (1823),  which  relates 
to  the  times  of  James  I.  of  Scotland;  Ro^dan  (1834),  a  novel 
founded  on  the  rdgn  of  Edward  III.;  The  Omen  (1825),  which 
was  favourably  criticized  by  Sir  Walter  Scott;  and  The  Last 
of  the  Lairds,  another  picture  of  Scottish  Ufe. 

In  1826  he  went  to  America  as  secretary  to  the  Canada  I<and 
Company.  He  carried  out  extensive  schemes  of  colonization, 
and  opened  up  a  road  through  what  was  then  forest  country 
between  Lakes  Huron  and  Erie,  In  1827  he  founded  Gudph  in 
upper  Canada,  passing  on  his  way  the  township  of  Gait  on  the 
Grand  river,  named  after  him  by  the  Hon.  William  Dixon.  But 
all  this  work  proved  financiaUy  unprofitable  to  Gait.  In  1829 
he  returned  to  En^and  commercially  a  ruined  man,  and  devoted 
himself  with  great  ardour  to  literary  pumiits,  of  iriiich  the  first 
fruit  was  Lioorie  Todd— one  of  hia  best  novels.  Then  came 
Sou^lenrnm,  a  tale  of  Scottish  life  in  the  times  of  Queen  Mary. 
Id  1830  he  was  appointed  editor  <rf  the  Courier  newspaper — a 
post  he  soon  relinquished.  His  untiring  industry  was  seen  in  the 
publication,  in  rapid  succession,  of  a  Life  of  Byron,  Lives  of  the 
Players,  Bogle  Corbet,  Stanley  Buxton,  The  Member,  The  Radical, 
Eben  Erskine,  The  Stolen  Child,  his  Autobiography,  and  a  col- 
lection of  tales  entitled  Stories  of  the  Study.  In  1834  appeared 
his  Literary  Life  and  Miscdlanies,  dedicated  by  permission  to 
William  IV.,  who  sent  the  author  a  present  of  £200.  As  soon  as 
this  work  was  published  Gait  retired'  to  Greenock,  where  he 
continued  his  literary  labours  till  his  death  on  the  xith  of  April 
1839. 

Gait,  Hke  almost  all  voluminous  writers,  was  exceedingly 
unequid.  Hb  masterpiecxs  axe  The  Ayrshire  Legatees,  The 
Annais  of  the  Parish,  Sir  Andrew  Wylie,  The  Entail,  The  Provost 
and  Lawrie  Todd.  The  Ayrshire  Legatees  gives,  in  the  form  of 
a  number  of  exceedingly  diverting  letters,  the  adventures  of  the 
Rev.  Dr  Pringle  and  his  family  in  London.  The  letters  are  made 
the  excuse  for  endless  tea-parties  and  meetings  of  kirk-session 
in  the  rural  parish  of  Gamock.  The  Annals  of  the  Parish  are 
told  by  the  Rev.  Micah  Balwhidd^,  Gait's  finest  character.  This 
work  (which,  be  it  remembered,  eadsted  in  MS.  before  Waterley 
yns  pubUshed)  is  a  ^lendid  picture  of  the  old-fashiorwd  Scottish 
pastor  and  the  life  of  a  country  parish;  and,  in  rich  humour, 
genuine  pathos  and  truth  to  nature  it  is  unsurpassed-  even  by 
Soott.  It  is  a  fine  qpedmoi  of  the  homely  graces  ci  the  Scottish 


dialect,  and  preserves  mudi  vigorous  Doric  phraseology  fast  pass- 
ing out  of  use  even  in  coiintry  dist^cts.  In  this  novel  Mr  Gait 
used,  for  the  first  time,  the  term  "  Utilitarian,"  which  afterwards 
became  so  intimately  assodated  with  the  doctrines  of  John 
Stuart  Mill  and  Bentham  (see  Annals  of  the  Parish,  chap,  xxxv., 
and  a  note  by  Mill  in  Utilitarianism,  chap.  ii.).  In  Sir  Andrew 
Wj^ie  the  hero  entered  London  as  a  poor  lad,  but  achieved  re- 
markable suixess  by  hisshrewd  business  qualities.  The  character 
is  somewhat  exaggerated,  but  excessivdy  ununng.  The  Entail 
was  read  thrice  by  Byron  and  Scott,  and  is  the  best  of  Gait's 
longer  novds.  Leddy  Grippy  is  a  wonderful  creation,  and  was 
considered  by  Byron  equal  to  any  female  character  in  literature 
since  Shakespeare's  time.  .  The  Provost,  in  which  Provost  Fawkie 
tells  his  own  story,  portrays  inimitably  the  jobbery,  bickerings 
and  self-seeking  of  mimidpal  dignitaries  in  a  quaint  Srottish 
burgh.  In  Lawrie  Todd  Gait,  by  giving  us  the  Scot  in  Ammca, 
accomplished  a  feat  which  Sir  Walter  never  attempted.  Tba 
novd  exhibits  more  variety  of  style  and  a  greater  love  of  nature 
thanhis  other  books.  The  life  of  a  settler  isdepicted  with  unerring 
pendl,  and  with  an  enthusiasm  and  imaginative  power  mUch  more 
poetical  than  any  at  the  author's  professed  poems. 

The  best  of  Gait's  novels  were  reprinted  in  Blackwood's  Standard 
Novels,  to  volume  i.  of  whidi  his  friend  Dr  Moir  prefixed  a  memoir. 

OALT,  a  town  In  Waterloo  county,  Ontario,  CanaiU,  23  m. 
N.N.  W.  of  Hamilton,  on  the  Grand  river  and  on  the  Grand  Trunk 
and  Canadian  Fadfic  railways.  Fop.  (1881)  5187;  (1901)  7866. 
It  is  named  after  John  Gait,  the  author.  It  has  excellent  water 
privileges  which  fumi^  power  for  flour-mills  and  for  manu- 
factures of  edge  tools,  castings,  machine,  papa:  and  other 
industries. 

OALTON.  SIR  FRANCIS  (1822-  ),  English  anthropologist, 
son  of  S.  T.  Galton,  of  Duddeston,  Warwickshire,  was  born  on  the 
i6th  of  February  iSsa.  His  grandfotha  was  the  poet-naturalist 
Erasmus  Darwin,  and  Charies  Darwin  was  hb  coudn.  After 
attending  Kii^  Edward  VI.'s  grammar  school,  Birmingham,  he 
studied  at  Birmingham  hospital,  and  afterwards  at  King's 
College,  London,  with  the  intendon  of  making  medicine  his  pro- 
fesdon;  but  after  taking  his  degree  at  Trinity  College,  Cambridge, 
in  1843  he  changed  his  mind.  The  years  1845-1846  he  spent  in 
travelling  in  the  Sudan,  and  in  1850  he  made  an  »ploration,  with 
Dr  John  Anderson,  of  Damaraland  and  the  Ovampo  country  in 
south-west  Africa,  starting  from  Walfisch  Bay.  These  tracts  had 
practically  never  been  traversed  before,  and  on  the  appearance 
of  the  published  account  of  his  journey  and  experiences  under  the 
title  of  Narrative  of  an  Explorer  in  Tropical  South  Africa  (1853) 
Galton  was  awarded  the  gold  medal  of  the  Royai  GeogcapUcal 
Sodety.  His  Art  of  Travel;  or,  Shifts  and  Contrivances  in  WUd 
Countries  was  first  published  hi  1855.  In  i860  he  vidted  the 
north  of  Spain,  and  published  the  fruits  of  his  observations  of  the 
coimtry  and  the  people  in  the  first  of  a  series  of  volumes,  which 
he  edited,  entitled  Vacation  Tourists.  He  then  turned  to  meteor- 
ology, the  result  of  his  investigations  appeuing  in  Meteoro- 
graphica,  published  in  1863.  This  work  was  the  first  serious 
attempt  to  chart  the  weather  on  an  extensive  scale,  and  in  it  also 
the  author  first  establidied  the  existence  and  theory  of  anti- 
cyclones. Galt<m  was  a  member  of  the  meteorological  committee 
(1868),  and  of  the  Meteorol<^cal  Council  which  succeeded  it,  for 
over  thirty  yeus.  But  his  name  is  most  dosdy  assodated  with 
studies  in  anthropology  and  especially  in  bnedity.  In  1869 
appeared  his  Herediiary  Genius,  iis  Lows  and  Conseq$i9nc4s,  a  work 
wMchenited  much  interest  in  sdentific  and  medical  circles.  This 
was  followed  by  EngUsh  Men  of  Science,  their  Nature  and  Nurhtre, 
published  in  1874;  Inquiries  into  Human  Faculty  and  its  DeveloP' 
ment,  issued  in  1883;  Life-History  Album  (1884);  Record  of 
Family  Faculties  (1884)  (tabular  forms  and  directions  for  enter- 
mg  data,  with  a  preface);  and  Natural  Inheritance  (1889).  The 
idea  that  systematic  efforts  should  be  made  to  improve  the  breed 
of  mankind  by  checking  the  birth-rate  of  the  unfit  and  further- 
ing the  productivity  of  the  fit  was  first  put  forward  by  him  m  1865 ; 
he  mooted  it  again  in  1884,  using  the  term  '*  ei^senics  "  for  the 
first  time  in  Human  Faculty,  and  in  1904  he  endowed  a  research 
feUowsh^  in  the  univerdty  of  London  for  the  im)motion  of 
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knoiriedge  oi  that  subject,  which  was  d^ned  as  "  the  study  of 
agencies  unda  sodal  control  that  may  in^>rove  or  impair  the 
racial  qualities  of  future  generations,  dther  physically  or  men- 
tally." Galton  was  the  author  of  memoirs  on  various  an- 
thropometric subjects;  he  orij^nated  the  process  of  composite 
portraiture,  and  paid  much  attention  to  finger-prints  and  their 
employment  for  the  identification  of  criminals,  his  publications 
on  this  subject  including  Finger  Prints  (1892),  Decipherment  of 
Blurred  Finger  Prints  (1893)  and  Finger  Print  Directories  (1895). 
From  the  Royal  Society,  of  which  he  was  elected  a  fellow  in  1S60, 
he  received  a  royal  medal  in  1886  and  the  Darwin  medal  in  1902, 
and  honOTary  degrees  were  bestowed  on  him  by  Oxford  (1894) 
and  Cambridge  (189$).  In  1908  he  published  Memories  of  My 
Life,  and  in  1909  he  received  a  knighthood. 

GALUPPI,  BAtDASSARB  (1706-1785),  Italian  musical  com- 
poser, was  bom  on  the  i8th  of  October  1706  on  the  island  of 
Burano  near  Venice,  from  which  he  was  often  known  by  the 
nickname  of  BuraneUo.  His  father,  a  barber,  and  violinist  at  the 
local  theatre,  was  his  first  teacher.  His  first  opera,  composed  at 
the  age  of  sixteen,  being  hissed  o£E  the  stage,  he  determined  to 
study  seriously,  and  entered  the  Conservatorio  degli  Inoirabili  at 
Venira,  as  a  pupil  of  Antonio  Lotti.  After  successfully  producing 
two  operas  in  coUabwation  with  a  fellow-pupil,  G.  B.  Fescetti,  in 
1738  and  1739,  he  mtered  upon  a  bu^  career  as  a  composer  of 
<^)eras  for  Veiwtian  theatres,  writing  sometimes  as  many  as  five 
in  a  year.  He  vinted  London  in  1 74 1 ,  and  arranged  a  pasticcio, 
Alexander  in  Persia,  for  the  Haymarket.  Bumey  considered  his 
influence  on  EngUah  music  to  have  been  veiy  powerful.  In  1740 
he  became  vice-maestro  di  cappeUa  at  St  Mark's  and  maestro  in 
1762.  In  1749  he  began  writing  comic  operas  to  libretti  by 
Goldoni,  which  enjoyed  an  enormous  popularity.  He  was  invited 
to  Russia  ^by  Catherine  H.  in  1766,  where  his  operas  made  a 
favourable  impression,  and  his  influaice  was  also  felt  in  Russian 
church  music.  He  returned  to  Venice  in  x  768,  where  he  had  held 
the  post  of  director  of  the  Consearvatorio  d^^  Incurabili  since 
X763.   He  died  on  the  3rd  <^  January  1785. 

Galuppi's  best  works  are  his  comic  <^>eras,  ci  which  II  Filosofo 
di  Campagna  (T754),  known  in  England  as  The  Guardian  Tricked 
(Dublin,  1762)  was  the  most  popi^.  His  melody  is  attractive 
rather  than  original,  but  bis  workmanship  in  harmony  and 
orchestration  is  generally  superior  to  that  of  his  contemporaries. 
He  seems  to  have  been  the  first  to  extend  the  concerted  finales  of 
Leo  and  Logrosdno  into  a  chain  of  several  separate  movements, 
working  up  to  a  climax,  but  in  this  respect  he  is  much  inferior  to 
Sarti  and  Mozart. 

I  Browning's  poem,  "  A  Toccata  of  Galuppi,"  does  not  refer  to 
any  known  ocunpo^titm,  but  maxe  probably  to  an  imaginary 
extempori^tion  on  the  haipfflchord,  such  as  was  of  frequent 
occurrence  in  the  musical  gatherings  of  Galuppi's  day. 

See  also  Alfred  Wotquermej  Baldassare  Galuppi,  itvde  biblio- 
graphique  sar  ses  eames  dromahgiw  (Bnisseb,  1903).  Many  of  his 
autMTaph  scores  are  in  the  libiary  of  the  Brussels  conservatoire. 

(E.  J.  D.) 

OALVANI,  LUIGI  (1737-1798),  Italian  physiologist,  after 
T7hom  galvanism  received  its  name,  was  bom  at  Bologna  on  the 
9th  of  September  1737.  It  was  his  wish  in  early  life  to  enter  the 
church,  but  by  his  parents  he  was  educated  for  a  medical  career. 
At  the  university  of  Bologna,  in  which  city  he  practised,  he  was 
in  176a  appointed  public  lecturer  in  anatomy,  and  soon  gained 
rqmte  as  a  skilled  though  not  eloquent  teacher,  and,  chiefly  from 
his  researdbes  on  the  organs  of  hearing  and  g^to*urinary  tract 
of  birds,  as  a  comparative  anatomist.  His  celebrated  theory 
of  animal  electricity  he  enunciated  in  a  treatise,  "  De  wibus 
electridtatis  in  motu  musculari  commentarius,"  published  in  the 
7th  volume  of  the  memoirs  of  the  Institute  of  Sciences  at  Bologna 
in  1 791,  and  separately  at  Modena  in  the  following  year,  and 
elsewhere  subsequently.  The  statement  has  frequently  been 
repeated  that,  in  1786,  Galvani  had  noticed  that  the  leg  of  a 
skinned  frog,  on  being  accidentally  toudied  by  a  scalpel  which 
had  Iain  near  an  electrical  machine,  was  thrown  into  violent 
convuUdons;  uid  that  it  was  thus  that  his  attention  was  first 
^Urected  to  the  rdations  of  animal  functions  to  electricity.  From 


documents  in  the  possesion  of  the  Institute  ci  Bologna,  however, 
it  appears  that  twenty  years  previous  to  the  publication  <tf  his 
Commentary  Galvani  was  already  engaged  in  investigations  as 
to  the  action  of  electricity  upon  the  muscles  of  frogs.  The 
observation  that  the  suspension  of  certain  of  these  animals  on  an 
iron  railing  by  copper  hooks  caused  twitching  in  the  muscles  of 
their  legs  led  him  to  the  invention  of  his  metallic  arc,  the  first 
experiment  with  which  is  described  in  the  third  paxt  of  the 
Commentary,  with  the  date  September  20,  1786.  The  arc  he 
constmcted  of  two  different  metals,  which,  placed  in  contact 
the  one  with  a  frog's  n^e  and  the  other  with  a  muscle,  caused 
contraction  of  the  latter.  In  Galvani's  view  the  motions  of  the 
muscle  were  the  restdt  of  the  imion,  by  means  of  the  metallic  arc, 
of  its  exterior  or  negative  electrical  charge  with  positive  electricity 
which  proceeded  along  the  nerve  f  rcnn  its  inner  substance.  Volta, 
on  the  other  hand,  attributed  them  solely  to  the  effect  of 
electricity  having  its  source  in  the  junction  of  the  two  dissimilar 
metals  of  the  arc,  and  regarded  the  nerve  and  muscle  simply  as 
conductors.  On  Galvani's  refusal,  from  religious  scruples,  to 
take  the  oath  of  allegiance  to  the  Cisalpine  republic  in  1797,  he 
was  removed  from  bis  professorship.  Deprived  thus  of  the  means 
of  livelihood,  he  retired  to  the  house  of  his  brother  Giacomo, 
where  he  soon  fell  into  a  feverish  decline.  The  repubUcan 
government,  in  omsideration  of  his  great  scientific  fame,  eventu- 
ally, but  too  late,  determined  to  reinstate  him  in  his  chair,  and  he 
died  at  Btdogna  on  the  4th  of  December  1798. 

A  quarto  edition  of  his  works  was  pubUshed  at  Bcdf^na  in  1841- 
1 842 ,  by  the  Academy  of  Sciences  of  the  Institute  of  that  dty ,  under 
the  title  Opere  edite  m  inedite  del  professore  Luigi  Galvani. 

GALVANIZED  IRON,  sheet  iron  having  its  surface  covered 
with  a  thin  coating  of  zinc.  In  spite  of  the  name,  galvanic 
action  has  often  no  part  in  the  production  of  galvanized  iron, 
which  is  prepared  by  dipping  the  iron,  properly  cleaned  and 
pickled  in  add,  in  a  bath  of  molten  zinc.  The  hotter  the  zinc  the 
thinner  the  coating,  but  as  a  high  tmperature  of  the  bath  is 
attended  with  certain  objections,  it  is  a  common  practice  to  use  a 
moderate  temperature  and  dear  off  the  excess  of  zinc  hy  passing 
the  plates  between  rollers.  In  Norwood  and  Rogers's  process  ft 
thin  coating  of  tin  is  applied  to  the  iron  before  it  is  dipped  in  the 
zinc,  by  putting  the  plates  between  layers  of  granulated  tin  in  a 
wooden  tank  containing  a  dilute  solution  of  stannous  chloride, 
when  tin  is  deposited  on  them  by  galvanic  action.  In  "  cold 
galvanizing  "  the  zinc  is  deposited  electrolytically  from  a  bath, 
preferably  kept  neutral  or  slightly  add,  containing  a  10% 
solutionof  crystallizedzincsulphate,ZnS04>7HiO.  The  resulting 
surface  is  usually  duller  and  less  lustrous  than  that  obtained  by 
the  use  of  molten  zinc  Another  method  of  forming  a  coating  of 
zinc,  known  as  "  sherardizing,"  was  invented  by  Sherard  Cowper- 
Coles,  who  found  that  metals  embedded  in  2dnc  dust  (a  product 
obtained  inzincmanufactureand  consisting  of  metallic  zmc  mixed 
with  a  certain  amount  of  zinc  oxide)  and  heated  to  temperatures 
well  bdow  the  melting  point  of  zinc,  become  coated  wiUi  a  layer 
of  that  metal.  In  carrying  out  the  process  the  articles  are  placed 
in  an  air-tight  vessel  with  the  zinc  dust,  which  must  be  dry,  and 
subjected  to  a  heat  of  250-330°  C,  the  time  for  which  the  heating 
is  continued  depending  on  the  thickness  of  the  deposit  required 
and  varying  from  one-half  to  several  hours.  If  an  air-tight 
receptade  is  not  available,  a  small  percentage  of  powdered  carbon 
is  added  to  the  zinc-dust,  to  prevent  increase  in  the  amount  of 
oxide,  which,  if  present  in  excess,  tends  to  make  tiie  deposit  didl. 

Galvanized  iron  its  zinc  sui&ce  is  protected  ixom  corrosion 
by  the  weather,  though  the  {notection  is  not  very  effident  in 
the  presence  of  add  or  sulphurous  fumes,  and  accordingly  it 
is  extensively  employed  for  roofing,  especially  in  the  form  <A 
corrugated  sheets.  The  iron  wire  used  for  wire-netting,  tele- 
graphic purposes,  &c.,  is  commonly  galvanized,  as  also  are  bolts, 
nuts,  chains  and  other  fittings  on  ships. 

GALVANOHBTER.  an  instrument  for  detecting  or  measuring 
electric  currents.  The  term  is  generally  applied  to  instruments 
which  indicate  electric  current  in  scale  divisions  or  arbitrary 
units,  as  opposed  to  instruments  called  amperemeters  ig-v.), 
which  show  direcUy  on  a  dial  the  value  of  the  curroit  in  amperas. 
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Galvanometeramay  be  divided  into  direct  currcDt  andaltematiiig 

current  instruments,  according  as  they  are  intended  to  measure 
one  or  other  of  these  two  classes  of  currents  (see  Electro- 
kinetics). .1 

Direct  Current  Galvanometers. — The  principle  on  which  one  type 
of  direct  current  galvanometer,  called  a  movable  needle  galvano- 
meter, depends  for  Its  action  Is  that  a  small  magnet  when  suspended 
in  the  centre  of  a  0^  of  wire  tends  to  set  its  magnetic  axis  in  the 
directbn  of  the  magnetic  fidd  (A  the  c(»l  at  that  point  due  to  the 
current  passing  through  it.  In  the  other  type,  or  movable  coil 
galvanometer,  the  coil  is  suspended  and  the  magnet  fixed;  hence 
the  coil  tends  to  set  itself  with  its  axis  parallel  to  the  lines  of  force 
of  the  maenet.  The  movable  system  must  be  constrained  in  some 
way  to  tal»  up  and  retain  a  definite  position  when  no  current  is 
pasung  by  means  which  are  called  the  "  control." 

In  its  sunple  and  original  form  the  movable  needle  gidvanometer 
consisted  of  a  Yxonxxm^  magneric  needle  suspended  within  a  coil 
^     of  insulated  wire  by  silk  fibres  or  pivoted  on  a  point  like 
**^*f*     a  compass  needle.   The  direction  of  such  a  needle  is  con- 
"'IbSLa-     trolled  by  the  direction  of  the  terrestrial  magnetic  force 
within  the  coil.   If  the  needle  is  so  placed  that  its  axis  is 
parallel  to  the  plane  (A  the  coil,  then  when  an  electric  cur- 
rent passes  through  the  coil  it  is  deflected  and  places  itself  at  an  angle 
to  the  axis  of  the  coll  determined  by  the  strength  of  the  current 
and  of  the  controlling  field.   In  the  early  forms  of  movable  needle 
galvanometer  the  needle  was  either  a  compEUiatively  large  magnet 
several  inches  in  lei^h,  or  else  a  smaller  magnet  was  employed 
carrying  a  long  pointer  which  moved  over  a  scale  of  degrees  so  as  to 
indicate  the  denexion.   A  method  of  measuring  the  deflexion  by 
means  of  a  mirror  scale  and  telescope  was  introduced  by  K.  r. 
Gauss  and  W.  Weber.   The  magnet  nad  a  mirror  attached  to  it, 
and  a  telescope  hani^  cross  wires  in  the  focus  was  used  to  observe 
the  scale  divisions  tA  a  fixed  scale  seen  reflected  in  the  mirror.  Lord 
Kelvin  (Professor  W.  Thomson)  made  the  important 
improvement  of  reducing  the  size  of  the  needle  and  attach- 
ing  it  to  the  back  of  a  very  small  mirror,  the  two  being 
suspended  by  a  single  fibre  of  cocoon  silk.  The  mirror 
was  made  of  sUvered  microaoopic  ^aes  about  i  in.  in  diameter, 
and  the  magnetic  needle  or  needles  conusted  tA  short  fn^ments  of 
watchspring  cemented  to  its  back.  A  ray  of  light  being  thrown  on  the 
mirror  from  a  lamp  the  deflodons  of  the  needle  were  observed  by 
watchii^  the  movements  of  a  spot  of  light  reflected  from  it  upon  a 
fijKd  scale.    This  form  of  mirror  galvanometer  was  first  devised 
in  (Annexion  with  submarine  cable  ^nailing,  but  soon  became  an 
indispensable  instrument  in  the  j^ysi^  laboratory. 

In  course  of  time  both  the  ongiiud  form  of  single  needle  galvano- 
meter and  mirror  galvanometer  were  improved  by  introducing  the 
Amimihi  nstatic  principle  and  wealcening  the  external  controlling 
^^r"^  magnetic  field.  If  two  nuupetic  needles  of  equal  size  and 
moment  are  attached  rigidly  to  one  stem  parallel  to  each 
other  but  with  poles  placed  in  opposite  directions  an 
astatic  system  results;  that  is,  if  the  needles  are  so  suspended  as 
to  be  free  to  move  in  a  horizontal  plane,  and  if  they  are  made  exactly 
equal  in  magnetic  strength,  the  system  will  have  no  directive  power. 
li  one  needle  is  slightly  weaker  than  the  other,  the  suspended 
system  will  set  itself  with  some  axis  parallel  to  the  lines  of  force 
of  a  field  in  which  it  is  placed.  In  a  form  astatic  needle  galvano- 
meter devised  by  Professor  A.  Broca  of  Paris,  the  pair  of  magnetized 
needles  are  suspended  yerticallv  and  parallel  to  each  other  with 
poles  in  opposite  directions.  ^Tne  upper  poles  are  included  in  one 
coil  and  the  lower  poles  within  anoth^  cml,  so  connected  that  the 
current  drculates  in  the  right  direction  in  ^urh  coil  to  disf^ace  the 
pairs  cA  poles  in  the  same  direction.  By  this  mode  of  arrangement 
a  greater  magnetic  moment  can  be  secured,  together  with  more 
perfect  astatiaty  and  freedom  from  disturbance  by  external  fields. 
The  earth's  magnetic  field  can  be  weakened  by  means  of  a  controlling 
magnet  airai^ed  to  create  in  the  space  in  the  interior  of  the  galvano- 
meter aula  an  extremely  feeble  controlling  m^netic  fi3d.  In 
instruments  having  a  coiTfor  each  needle  and  designed  so  that  the 
current  In  both  cods  passes  so  as  to  turn  both  needles  in  the  same 
direction,  the  controUing  m^:net  is  so  adjusted  that  the  normal 
position  of  the  needles  is  with  the  magnetic  axis  parallel  to  the  plane 
of  the  coil.  An  astatic  magattvc  system  used  in  conjunction  with 
a  mirror  galvanometer  gives  a  highly  sensirive  form  of  instrument 
(fig.  i);  it  is,  however,  easily  disturbed  by  stray  magnetic  fields 
caused  by  neighbouring  magnets  or  currents  through  conductors, 
and  therefore  is  not  suitable  Tor  use  in  many  places. 

This  fact  led  to  the  introduction  of  the  movable  coil  galvanometer 
which  was  first  devised  by  Lord  Kelvin  as  a  tel^^phic  signallii^ 
jHovaab  instrument  but  subsequently  modified  by  A.  d'Arsonval 
moYMMM  ^jjjj  Qthers  into  a  laboratory  galvanometer  (^.  2).  In  this 
2iL_-*,  instrument  a  permanent  magnet,  generally  of  the  horse- 
^^f^f.  Bhoe  shape,  is  employed  to  create  a  strong  nu^netic  field,  In 
which  a  l^t  movable  coll  la  suspended.  The  suniennon 
is  bifilar,  conusting  <n  two  fine  wires  which  are  connected  to  the  ends 
of  the  coil  and  serve  to  lead  the  current  in  and  out.  If  such  a  coil 
is  placed  with  its  plane  parallel  to  the  lines  <A  force  of  the  permanent 
nu^net,  then  when  a  current  Is  passing  through  it  It  diquaces  itself 


in  the  field,  so  as  to  set  with  its  axis  mm  neariy  paiaOd  to  tiie  lines 

of  force  of  the  field.  The  movable  coil  may  carry  a  pointer  or  a 
mirror ;  in  the  latter  form  It  is  well  represented  oy  several  much 
used  laboratory  instruments.  The  movable  coll  galvanometer  has 
the  great  advanta^  that  it  is  not  eauly  disturbed  by  the  magnetic 
fields  caused  by  n^hbouris^  magnets  or  dectric  currents,  and  thus 
is  especially  useful  m  the  electrical  workshop  and  factory. 

In  the  practical  construction  of  the  suspended  needle  fixed  coil 
galvanometer  great  care  must  be  taken  with  the  insulation  of  the 
wire  of  the  coil.  This  wire  is  generally  silk-covered,  conalruo- 
wound  on  a  frame,  the  whole  being  thoroughly  saturated 
with  paraffin  wax.  In  some  cases  two  wires  are  wound 
on  in  parallel,  constitutiog  a  "  differential  galvanometer." 
When  properly  adjusted  this  instrument  can  be  used  for  the  exact 
comparison  01  electric  currents  by  a  null  nwthod,  because  if  an 
electric  current  is  passed 
through  one  wire  and  creates 
certain  deflexions  of  the 
needle,  the  current  which 
annuls  this  deflexion  when 
passed  through  the  other 
wire  must  be  equal  to  the 
first  current.  In  the  con- 
struction of  a  movable  coil 
galvanometer,  it  is  usual  to 
intensify  _  the  magnetic  field 
by  inserting  a  fixed  soft  iron 
core  in  the  interior  of  the 
movable  coil.  If  the  current 
to  be  measured  is  too  large 
to  be  passed  entirely  through 
the  galvanometer,  a  portion 
is  allowed  to  flow  through  a 
circuit  connecting  the  two 
terminals  of  the  instrument. 
This  circuit  is  called  a  shunt 
and  Is  generally  arranged  so 
as  to  take  0*9,  0*99,  or  o>Q99 
of  the  total  current,  leaving 
0-1,  o-oi  or  o-ooi  to  flow 
through  the  galvanmneter. 
W.  E.  Ayrton  and  T.  Mather  have  designed  a  universal  shunt  box  or 
resistance  which  can  be  applied  to  any  galvanometer  and  by  which  a 
known  fraction  of  any  current  can  be  sent  through  the  galvanometer 
when  we  know  its  resistance  (see  Jour.  Inst.  Etec.  Eng.  Land.,  1894, 
33.  p.  ,314)-  A  galvanometer  can  be  calibrated,  or  the  meaning  of  its 
deflexion  determined,  by  pasnne  through  it  an  dectric  current  <A 
known  value  and  observing  the  deflexion  of  the  needle  or  c^.  The 
known  current  can  be  provided  in  the  following  manner: — a  rii^le 
secondary  cell  of  any  kind  can  have  its  electromotive  force  measured 
by  the  potentiometer  (g.».),  and  compared  with  that  <rf  a  standard 
voltaic  cell.  If  the  secondary  cell  is  connected  with  the  galvanometer 
throi^h  a  known  high  resistance  R.  and  If  the  galvanometer  is 
shunt^,  that  is,  has  its  terminals  connected  by  another  rfesirtance  S, 
then  if  the  resistance  of  the  galvanometer  Itself  is  denoted  1^  G, 


FlQ.  I.— Kelvin  Astatic  Mirror  Gal- 
vanometer. Elliott  square  pattern. 


Fig.  3.— Movable  C(h1  Galvanometo-. 
the  whole  reastance    the  diunted  ralvanometer  and  high  redstance 


has  a  value  represented  by  R-|- 


and  therefore  the  current 


through  the  galvanometer  produced  by  an  electromotive  force  E  of 
the  c^l  Is  represented  by 

SE 

Suppose  this  current  produces  a  deflexion  of  the  needle  or  coil 
or  spot  of  light  equal  to  X  scale  divisions,  we  can  then  alter  the 
value  of  the  resistances  R  and  S,  and  so  determine  the  relation 
between  the  deflexion  and  the  current.  By  the  sensitiveness  of  the 
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galvanometer  is  meant  the  deflexion  produced  by  a  known  electro- 
motive force  put  upon  its  terminals  or  a  known  current  sent  through 
it.  It  is  usual  to  specify  the  sensitiveness  a  mirror  galvanometer 
trv  requiring  a  certain  deflexion,  measured  in  millimetrea,  of  a  spot 
oi  li^t  thrown  on  the  scale  placed  at  one  metre  from  the  mirror, 
•when  an  electromotive  force  of  one^milUonth  of  a  volt  (microvolt) 
is  applied  to  the  terminals  of  the  galvanometer;  it  may  be  otherwise 
expieaaed  by  stating  the  deflexion  produced  under  the  same  con- 
ditions when  a  current  of  one  microampere  is  passed  through  the 
coil.  In  modem  mirror  galvanometers  a  deflexion  of  i  mm.  of  the 
spot  of  light  upon  a  scale  at  i  metre  distance  can  be  produced  by  a 
current  as  small  as  one  hundred  millionth  (lo-*)  or  even  one  ten 
thousand  nullionth  (ia>">)  of  an  ampere.  It  b  easy  to  produce 
oonnderable  sensitiveness  in  the  galvanometer,  but  for  practical 
puiposet  it  must  always  be  controlled  bv  the  condition  that  the 
zero  remains  fixed,  that  is  to  say,  the  galvanometer  needle  or  coil 
must  come  back  to  exactly  the  same  position  when  no  current  is 
passing  through  the  instrument.  Other  important  qualifications 
of  a  ^vanometer  are  its  time-period  and  its  desd-beatness.  For 
certain  purposes  the  needle  or  coil  should  return  as  quickly  as 
possible  to  the  zero  position  and  with  either  no,  or  very  few,  osdlla- 
tions.  If  the  latter  condition  is  fulfilled  the  galvanometer  is  said 
to  be  "  dead-beat."  On  the  other  hand,  for  some  purposes  the 
galvanometer  is  required  with  the  opposite  quality,  that  is  to  say, 
there  must  be  as  little  retardation  as  possible  to  the  needle  or  coil 
when  set  in  motion  under  an  impulsive  blow.  Such  a  galvanometer 
is  called  "  ballistic."  The  quality  of  a  galvanometer  in  this  respect 
is  best  estimated  by  taking  the  logarithmic  decrement  of  the  oscilla- 
tions when  the  movable  system  is  set  swinging.  This  last  term  is 
defined  as  the  logarithm  of  the  ratio  of  one  swing  to  the  next  succeed- 
ing swing,  and  a  galvanometer  of  which  the  l<^arithmic  decrement 
is  large,  is  said  to  be  highly  damped.  For  many  purposes,  such  as 
for  resistance  measurement,  it  is  desirable  to  have  a  galvanometer 
which  is  highl;^  damped;  this  result  can  be  obtained  bv  affixing 
to  the  needles  ^ther  light  pieces  of  mica,  when  it  is  a  movable  needle 
galvanometer,  or  by  windii^  the  coil  on  a  silver  frame  when  it  is 
a  movable  coil  galvanometer.  On  the  other  hand,  for  the  comparison 
of  capacities  ofcondensers  and  for  other  purpx»es,  a  galvanometer 
is  required  which  is  as  little  damped  as  possible,  and  for  this  purpose 
the  coil  must  have  the  smallest  possible  frictional  resistance  to  its 
motion  through  the  air.  In  this  case  the  moment  of  inertia  of  the 
movable  system  must  be  decreased  or  the  control  strengthened. 

The  Einthoven  string  galvanometer  is  another  form  of  sendtive 
instrument  for  the  measurement  of  small  direct  currents.  It  consists 
of  a  fine  wire  or  silvered  quartz  fibre  stretched  in  a  strong  magnetic 
field.  When  a  current  passes  through  the  wire  it  is  displaced  across 
the  field  and  the  displacement  is  observed  with  a  microscope. 

For  the  measurement  of  large  currents  a  "  tangent  galvanometer  " 
is  employed  (fig.  3).  Two  fixed  circular  coils  are  placed  apart  at  a 
TMOMmat  distance  equal  to  the  radius  oi  either  coil,  so  that  a 
J*?''  current  passing  through  them  creates  in  the  central 
^"J™*"    region  between  them  a  nearly  uniform  magnetic  field. 

At  the  centre  of  the  coils  is  suspended  a  small  nu^etic 
needle  the  length  of  which  should  not  be  greater  than  1^  the  radius 
of  either  coil.  The  normal  position  of  the  needle  is  at  right  angles 
to  the  line  joining  the  centre  of  the 
coils.  If  a  current  is  passed  through 
the  C(hIs,  the  needle  wUl  Im  deflected, 
and  the  tangent  of  the  angle  of  its 
deflexion  will  be  neariy  proportional  to 
the  current  passing  through  the  coil, 
provided  that  the  controlling  field  ts 
uniform  in  strength  and  direction,  and 
that  the  length  of  the  magnetic  needle 
is  so  short  that  the  space  in  which  it 
rotates  is  a  practically  uniform  magnetic 
field. 

AUemaUng  Current  Galvanometers. — 
For  the  detection  of  small  alternating 
currents  a  magnetic  needle  or  movable 
».  Ti  1  V  1     i«  galvanometer  is  of  no  utility.  We 

Fig.  3.— Helmholtz  Tan-  can,  nowever,  construct  an  instrument 
gent  Galvanometer.  suitable  for  the  purpose  by  suspending 
within  a  coil  of  insulated  wire  a  small 
needle  of  soft  iron  placed  with  its  axis  at  an  ai^e  of  45°  to 
the  axis  of  the  coil.  When  an  alternating  current  passes  through 
the  coil  the  soft  iron  needle  tends  to  set  itself  in  the  direction  of  the 
axis  of  the  coil,  and  if  it  is  suspended  by  a  quartz  fibre  or  metallic 
wire  80  as  to  afford  a  control,  it  can  become  a  metrical  instrument. 
Another  arrangement,  devised  by  J.  A.  Flemit^  in  1887,  consists 
of  a  wlver  or  copper  disk  suspended  within  a  coH,  the  plane  of  the 
disk  being  held  at  45°  to  that  of  the  cdl.  When  an  alternating 
current  is  passed  through  the  coil,  induced  currents  are  set  up  in  the 
disk  and  the  mutual  action  causes  the  disk  to  endeavour  to  set 
itself  so  that  these  currents  are  a  minimum.  This  metal  disk  galvano- 
meter has  been  made  sufficiently  sensitive  to  detect  the  feeble 
oscillatory  electric  currents  set  up  in  the  receiving  wire  of  a  wireless 
telegraph  apparatus.  The  Duddell  thermal  ammeter  is  another 
very  sensitive  form  of  altematii^  current  galvanometer.  In  it  the 
current  to  be  detected  or  measured  is  passed  through  a  high  reust- 


ance  wire  or  strip  of  metal  leaf  mounted  on  glass,  over  which  is 
suspended  a  closed  loop  of  bismuth  and  antimony,  forminj^  a  thermo- 
electric couple.  This  loop  is  suspended  by  a  quartz  fibre  in  a  strong 
ma^etic  field,  and  one  junction  of  the  couple  is  held  just  over  the 
resistance  wire  and  as  near  it  as  possible  without  touchii^;.  When 
an  alttfuating  current  passes  through  the  resistance  it  creates  heat 
which  in  tuni  acts  on  the  thermo-j  unction  and  generates  a  continu- 
ous current  in  the  loop,  thus  deflecting  it  in  the  magnetic  fidd. 
The  sensitiveness  of  such  a  thermal  ammeter  can  be  made  sufl^ciently 
great  to  detect  a  current  of  a  few  microamperes. 

References.— J.  A.  Flemiiw:,  A  Handbook  for  the  Electrical 
Laboratory  and  Testrnt  Room,  vol.  L  (Ixmdon,  1901);  W.  E.  Ayrton, 
T.  Mather  and  W.  £.  Sumpner,  "  On  Galvanometers,"  Proe.  Phys. 
Soc.  London  (1890),  10,  393;  H.  R.  Kempe,  A  Handbook  of  EJectncal 
TesUnz  (London,  i^};  A.  Gray,  Absolute  Measurements  in  Elec- 
tricity and  Magftettsm,  vol.  ii.  part  ii.  (London,  1893).  Useful 
information  is  also  contained  in  the  catalwues  of  all  the  principal 
electrical  instrument  makers — Mesas.  Elliott  Bros.,  Nalder,  T^e 
Cambridge  Scientific  Instrument  Company,  Htldn,  Hartmann  and 
Braun,  Queen  and  others.  (J.  A.  F.) 

GALVESTON*  a  city  and  port  of  entry  and  the  county-«at  of 
Galveston  county,  Texas,  U.S.A.,  on  the  Gulf  of  Mexico,  near  the 
N.E.  extremity  of  Galveston  Island  and  at  the  entrance  to 
Galveston  Bay.  It  is  about  48  m.  S.£.  of  Houston  and  310  m. 
W.  of  New  Orleans.  Pop.  (1890)  29,084;  (1900)  37,789, 
(6339  were  foreign-bom  and  8291  negroes);  (1910)  36,981;  land 
area  (1906)  7-8  sq.  m.  It  is  served  by  the  Galveston,  Houston 
&  Henderson,  the  Galveston,  Harrisburg  &  San  Antonio,  the 
Gulf,  Colorado  &  Santa  F6,  the  Trinity  &  Brazos  Valley, 
the  International  &  Great  Northern,  and  the  Missouri,  Kansas 
&  Texas  railwaj^,  and  by  numerous  steamship  lines  to  Gulf 
ports  in  the  United  States  and  Mexico,  and  to  Cuba,  South 
America,  Europe  and  the  Atlantic  ports  of  the  United  States. 
Galveston  Island  is  a  low,  sandy  strip  of  land  about  28  m.  long 
and  to  3^  m.  wide,  lying  from  2  to  3  m.  oS  the  mainland. 
The  city,  which  extends  across  the  island  from  Gulf  to  Bay, 
faces  and  has  its  harbour  on  the  latter.  The  island  was  connected 
with  the  mainland  before  the  1900  storm  by  a  road  bridge  and 
several  railway  bridges,  which,  a  short  distance  W.  of  the  dty, 
crossed  the  narrow  strip  of  water  separating  the  West  Bay  from 
Galveston  Bay  proper;  the  bridge  least  harmed  (a  single-track 
railway  bridge)  was  repaired  immediately  and  was  for  a  time  the 
city's  only  connexion  with  the  mainland,  but  in  1908  bonds  were 
issued  for  building  a  concrete  causeway,  accommodating  four 
railway  tracks,  one  interurban  car  track,  and  a  roadway  for 
vehicles  and  pedestrians.  An  enormous  sea-wall  (completed  in 
1904  at  a  cost  of  $2,091,000)  was  constructed  on  the  eastern  and 
Gulf  sides  of  the  city,  about  5  m.  long,  1 7  ft.  above  mean  low  tide 
( 1  •  5  f  t .  above  the  high- water  mark  of  the  storm  d  1 900  and  7  •  5  ft. 
above  the  previous  high-water  mark,  that  of  September  1S75), 
1 6  ft.  wide  at  the  base  and  5  ft.  at  the  top,  weighing  20  tons  to  the 
lineal  foot,  and  with  a  granite  rii>-rap  apron  extending  out  27  ft. 
on  the  Gulf  side.  The  entire  grade  of  the  city  was  raised  from  i  to 
1 5  ft.  above  the  old  level.  Between  the  sea-wall  and  the  sea  there 
is  a  splendid  beach,  the  entire  length  of  which  is  nearly  30  m. 
Among  the  principal  buildings  are  the  city  hall,  the  court-house, 
the  masonic  temple,  the  Federal  custom-house  and  post-office, 
the  Y.M.C.  A.  building  and  the  pubhc  library.  The  United  States 
government  maintains  a  marine  hospital,  a  live-saving  station, 
an  immigrant  landing  station,  and  the  state  and  the  Federal 
government  separate  quarantine  stations.  In  addition  to  the 
Ball  public  high  school,  Galveston  is  the  seat  of  St  Mary's 
University  (1S54),  the  Saoed  Heart  and  Ursuline  academies,  and 
the  Cathedral  school,  all  under  Roman  Catholic  controL 

The  government  of  the  municipality  was  long  vested  in  a 
council  of  ward  aldermen,  controlled  by  a  "  machine,"  which  was 
proved  corrupt  in  1894  by  an  investigation  undertaken  at  the 
personal  expense  of  the  mayor;  it  gave  place  in  1895  to  a  city 
council  of  aldermen  at  large,  which  by  1901  had  proved  its 
inefficiency  especially  in  the  crisis  following  the  storm  of  the 
preceding  year.  Government  then  seemed  a  business  question 
and  was  practically  tmdertaken  by  the  city's  commercial  experts, 
the  Deepwater  commission,  whose  previous  aim  had  been 
harbour  improvement,  and  who  now  drew  up  a  charter  providing 
for  ^vemment  by  a  board  of  five  appointed  by  the  governor  of  the 
state.  A  compromise  measure  making  three  mem^rs  appointees 
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of  the  governor  and  two  elected  by  the  voters  at  the  dty  was 
in  iwce  for  a  time  but  was  declared  unconstitutional.  A  third 
charter  was  adopted  providing  for  five  commissioners,  chosen  by 
the  people^  dividing  among  themselves  the  posts  of  mayor* 
president  and  commissioners  of  finance  and  revenue,  of  water- 
works and  sewera^,  of  streets  and  public  property,  and  of  police 
and  fire  inotection,  eadi  commissioner  bdng  held  individually 
responsiUe  for  the  management  of  his  department.  Hiese  are 
business  dqpartmoits  cuefully  systematized  by  their  heads. 
The  legislative  power  is  vested  in  the  commission  as  a  whole, 
over  whose  meetings  the  mayor-president  presides;  he  has  no 
vote  save  in  the  event  of  a  tie,  and  has  no  veto  power.  The 
success  of  this  commission  government  has  been  remarkable: 
in  1901-1908  the  city,  without  issuing  bonds  except  for  grade 
raising,  paid  off  a  large  debt,  raised  the  salaries  of  city  employees, 
paid  its  running  expenses  in  cash,  planned  and  began  public 
inq)rovements  and  sanitary  reforms,  and  did  much  for  the 
abolitton  of  gambling  and  the  regulation  a£  other  vice.  The 
Galveston  Flan  uul  similar  schemes  of  government  have  been 
adopted  in  many  other  American  dties. 

Galveston's  manufactories,  the  products  of  which  in  1900 
were  valued  at  15,016,360,  a  deoease  of  13-4%  from  xSpo 
(value  of  products  under  "  factory  system,"  $3,675,323  in  1900; 
$2,996,654  in  1905,  a  decrease  of  18-5%),  include  cotton-seed 
oil  refineries,  flour  and  feed  mills,  lumber  mills,  wooden-ware 
factories,  breweries,  cement  works,  creosoting  works,  ship-yards 
and  ice  factories.  There  are  extensive  cotton  warehouses,  coal 
and  grain  elevators,  and  large  wholesale  supply  depots.  The 
Gulf  Fisheries  Company  has  its  fleet's  headquarters  and  large 
packing-houses  at  Galveston.  It  is  as  a  commerciai  port  that 
Galveston  is  chiefly  important,  In  1907  it  was  the  second  port 
in  the  United  States  in  the  value  of  its  exports  (domestic  and 
foreign,  $196,627,382,  or  iO'22%  of  the  total],  being  surpassed 
only  by  New  York  City;  and  was  the  first  of  the  Gulf  ports 
(having  45-43%  of  the  total  value).  New  Orieans  being  second 
with  $164,998,540.  Galveston's  imports  in  1907  were  valued  at 
$7,669,458.  Galveston  is  the  greatest  cotton-exporting  port 
in  the  Union,  its  exports  of  cotton  in  1907  being  valued  at 
$163,564,445.  Other  exports  of  great  value  are  cotton  seed  pro- 
ducts (oil  and  cake,  $10,188,594  in  1907),  Indian  com  {%2AS7,^79 
in  X907),  wheat  ($9,443,901  in  1906),  lumber  and  flour.  The 
electric  lighting  and  water-supply  ^tems  are  owned  and 
operated  by  the  municipality. 

The  harbour  oi  Galveston  seems  to  have  been  named  about 
1783  by  Spanish  ei^lorers  in  honour  either  of  Jos£  de  Galvez, 
Marquis  of  Sonwa,  or  his  nephew  Bernardo,  governor  of 
Louisiana;  and  in  the  early  days  of  the  19th  century  was  the 
principal  rendezvous  of  a  powerful  band  of  buccaneers  and  pirates, 
of  whom,  for  many  years,  the  notorious  Jean  Lafitte  was  chief. 
After  much  dif&culty  these  were  finally  dispersed  about  1820  by 
the  United  States  authorities,  and  in  1837  the  first  settlement 
from  the  United  States  was  made  on  the  site  of  the  present  dty. 
The  town  was  incorporated  by  the  legislature  of  the  Republic 
of  Texas  in  1839.  On  the  Sth  of  October  1862  the  dty  was  taken 
by  a  Federal  naval  force  under  Commander  William  B.  Renshaw 
(1816-1863).  ASta  a  sharp,  engagement  a  Confederate  force 
imder  General  John  B.  Magruder  (1S10-1871)  retook  the  dty  on 
the  ist  of  January  1863,  one  of  the  Federal  ships,  the  **  Harriet 
Lane,"  falling  into  Confederate  hands,  and  another,  the  "  West- 
field,"  being  blown  up  with  Commander  Renshaw  on  board. 
Thereafter  Galveston  remained  in  Confederate  hands,  although 
rigidly  blockaded  by  the  Federal  navy,  until  the  dose  of  the  war. 
On  the  Sth  of  September  1900  the  dty  was  seriously  damaged  by 
a  West  Indian  hurricane,  which,  blowing  steadily  for  eighteen 
hours,  reached  a  velodty  of  135  m.  an  hour.  The  waters  of  the 
Gulf  were  piled  up  in  enormous  waves  that  swept  across  a  large 
part  of  the  dty,  destroying  or  badly  damaging  moro  than  8000 
buildings,  entailing  a  loss  of  about  5000  lives,  and  a  property 
loss  estimated  at  about  $17,000,000.  Liberal  contributions 
came  from  all  oyer  the  country,  and  the  state  partiidly  remitted 
the  dty's  taxes  for  17  years.  The  dty  was  rapidly  rebuilt  on  a 
more  substantial  plan. 


OALWAT,  a  county  in  the  west  of  Ireland,  in  the  province  of 
Connaught,  bounded  N.  by  Mayo  and  Roscommon;  E.  by 
Roscommon,  King's  Coimty  and  Tipperary;  S.  by  Clare  and 
Galway  Bay;  and  W.  by  the  Atlantic  Ocean.  The  area  is 
1,519,699  acres  or  about  2375  sq.  m.,  the  county  being  second  in 
size  to  Cork  among  the  Irish  counties. 

The  county  is  naturally  divided  by  Lough  Corrib  into  two 
great  divisions.  The  eastern,  which  comprehends  all  the  county 
except  the  four  western  baronies,  rests  on  a  limestone  base,  and 
is,  generally  speaking,  a  level  champaign  country,  but  contains 
large  quantities  of  wet  bog.  Its  southern  portion  is  partly  a 
continuation  of  the  Golden  Vale  of  Limerick,  celebrated  for  its 
fertility,  and  partly  occupied  by  the  Shevebaughty  Mountains. 
The  northern  portion  of  the  division  contains  rich  pasture  and 
tillage  ground,  beautifully  diversified  with  hill  and  dale.  Some 
of  the  intermediate  country  is  comparatively  uncultivated,  but 
forms  excellent  pasturage  for  sheep.  The  western  division  of  the 
county  has  a  substratum  of  granite,  and  is  barren,  rugged  and 
mountainous.  It  is  divided  into  the  three  districts  of  Connemara, 
Jar-Connaught  and  Joyce's  Country;  the  name  of  Connemara 
is,  however,  often  a{q)lied  to  the  whole  district.  Its  highest 
mountains  axe  the  grand  and  picturesque  group  of  Bunnabeola, 
or  the  Twdve  Bens  or  Pins,  which  occupy  a  space  of  about  25  sq. 
m.,  the  highest  devation  being  2695  ft.  Much  of  this  district  is  a 
gently  sloping  plain,  from  100  to  300  ft.  above  sea-level.  Joyce's 
Country,  farther  north,  is  an  elevated  tract,  with  flat-topped 
hills  1300  to  3000  ft.  hi^,  and  deep  narrow  valleys  lying  between 
them. 

Galway  possesses  the  advantage  at  a  very  extended  line  oi 
sea-coast,  indented  by  numerous  harbours,  which,  however,  are 
rardy  used  except  by  a  few  coasting  and  fishing  vessels.  At  the 
boundary  with  the  county  Mayo  in  the  north  is  Killary  Harbour 
which  separates  the  two  counties.  Hie  fiist  bay  on  the  western 
coast  capable  of  accommodating  large  ships  is  Ballynakill, 
sheltered  by  Freaghillaun  or  Heath  Island.  Next  in  succession 
is  Cleggan  Bay.  Off  these  inlets  lie  the  islands  of  Inishbofin  and 
Inishark,  with  others.  Streamstown  is  a  narrow  inlet,  within 
which  are  the  inhabited  islands  of  Omey,  Inishturk  and  Turbot. 
Ardbear  harbour  is  divided  into  two  inlets,  the  northern  terminat- 
ing at  the  town  of  Clifden,  with  excellent  anchorage;  the 
southern  inlet  has  also  good  anchorage  within  the  bar,  and  bai 
a  good  salmon  fishery.  Mannin  Bay,  though  large,  is  much 
exposed  and  little  frequented  by  shipping.  From  Slyne  Head  the 
coast  turns  eastward  to  Roui^tone  Bay,  which  has  its  entrance 
protected  by  the  islands  of  Inishnee  and  TTnffhl«rkwi.  Not  in 
oiAtx  is  B»tTaghboy  Bay,  studded  vtiih  li^ts  and  rocks,  but 
deep  and  sheltered.  Kilkieran  Bay,  the  largest  on  this  coast,  has 
a  most  productive  kelp  shore  of  nearly  100  m.;  its  mouth  is 
but  3  m.  broad.  Between  Gorumna  Island  and  the  mainland  is 
Greatman's  Bay  and  dose  to  it  Costello  Bay,  the  moat  eastern  of 
those  in  Connemara.  The  whole  of  the  coast  from  Greatman's 
Bay  eastward  is  comprehendedin  the  Bay  of  Galway,  the  entrance 
of  which  is  protected  by  the  three  limestone  idands  of  Ann, 
Inishmore  (or  Aranmore),  Inishmann  and  Inisheer. 

The  rivers  are  few,  and,  except  the  Shannon,  of  small  size. 
The  Suck,  which  forms  the  eastern  boundary  of  the  county, 
rises  in  Roscommon,  and  pasang  by  Ballinasloe,  unites  with  the 
Shannon  at  Shaxmonbridge.  The  Shannon  forms  the  south-eastou 
boundary  of  the  county,  and  passing  Shannon  Harbour,  Banagher, 
Meelick  and  Fortumna,  swells  into  the  great  expanse  of  water 
called  Lough  Derg,  which  skirts  the  county  as  far  as  the  village  of 
Mount  Shannon.  The  Claregalway  flows  southward  through  the 
centre  of  the  county,  and  enters  Lough  Corrib  some  4  m.  above 
the  town  of  Galway.  The  BaUsmahinch,  considered  one  of  the 
best  salmon-fishing  nvtn  in  Connaught,  rises  in  the  Twdve  Pins, 
passes  through  Ballynahinch  Lake,  and  after  a  short  but  rafud 
course  falls  into  Bertra^boy  Bay.  Lakes  aro  numerous.  Lou^ 
Corrib  extends  from  Galway  town  nrathwards  over  30,000  acres, 
with  a  shore  of  50  m.  in  extent.  The  lake  is  studded  with  many 
islands,  some  of  them  thickly  inhabited.  The  district  west  ot 
Lough  Corrib  contains  a  vast  number  of  lakes,abont  twenty-five  of 
them  more  than  a  mile  in  length.  Lough  Rea,  by  the  town  of  the 
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same  name,  is  more  remai^ble  for  scenic  beauty  than  for  extent. 
Bendes  these  perennial  lakes,  there  are  several  low  tracts,  called 
tmlouglttf  which  are  covered  with  water  during  a  great  part  of  the 
3rear.  Lo^^hs  Mask  and  Corrib  are  connected  byaaalmonladder, 
and  contain  large  trout.  Galway,  with  the  Screab  Waters,  drain- 
ing  into  Camus  Bay,  a  branch  of  Kilkieran  Bay,  with  Recess 
and  the  Ballynahinch  waters,  are  the  best  fishing  centres.  On 
account  of  its  scenic  beauty,  both  coastal  and  inland,  together 
with  its  facilities  for  sport,  county  Galway  is  frequented  by 
summer  visitors.  Though  for  long  the  remoter  parts  were  difficult 
of  access,  as  in  the  case  of  Donegal,  Mayo,  Clare  and  the  western 
counties  generally,  the  Galway  and  CUf den  railwayassisted  private 
enterprise  to  open  up  the  country.  The  western  mountains, 
brden  by  de^  landlocked  and  island-sheltered  bays,  as  well  as 
the  innumerable  small  loughs  of  the  Connemara  districts, 
afford  scenes  varying  from  gentle  slopes  occasi<nially  wdl  wooded 
along  the  water's  edge  to  wild,  bare  moorlands  among  the 
heights,  while  the  summits  are  usually  bold  and  rocky  cones. 
Several  small  fishing  villages  have  acquired  the  dignity  of  water- 
ing-places from  the  erection  of  hotels,  which  have  also  been 
planted  in  previously  untenanted  situations  of  high  scenic 
attractions;  among  these  may  be  mentioned  Leenane  at  the 
head  of  Killary  harbour,  Renvyle  House  at  its  entrance,  Letter- 
foick  on  Ballynakill  Bay,  Streamstown  and  Clifden,  and  Cashel 
on  Bertraghboy  Bay.  Inland  are  Recess,  near  Lough  Derryclare, 
and  Ballynahinch)  on  the  lough  of  that  name,  both  on  the 
railway,  at  the  foot  of  the  Twelve  Fins. 

G«Blegy__' — The  east  of  this  county  lies  in  the  Carbomferous  Lime- 
stone plain,  with  domes  of  Old  Red  Sandstone  rising  near  Dunmore 
and  Mount  Bellew.  As  Galway  town  is  neared,  the  rock 
appears  freely  on  the  surface,  and  Lough  Corrib  spreads  itself  over 
almost  level  land.  Its  west  branches,  however,  run  up  into  "  Dal- 
radian  '*  hills,  which  rise  abruptly  on  the  threshold  of  Connemara. 
A  broad  mass  of  ice-worn  gneiss  and  granite  lies  between  Lough 
Corrib  and  Galway  Bay,  cut  off  so  sharply  at  the  sea  as  to  suggest 
the  presence  of  an  east-and-west  line  of  fracture.  The  Twelve 
Bens  owe  their  supremacy  to  the  quartzites,  which  are  here  well 
bedded  and  associated  with  limestone  and  mica-schist.  Silurian 
conglomerates  and  sandstones,  with  andesitic  lavas,  ovo'Iie  the 
Dalradians,  with  marked  unconformity,  south  of  Leenane  and 
round  Lough  Nalooey.  The  surfaces  ol  the  hard  rocks  admirably 
record  the  action  of  ke  throughout  the  county.  There  b  black 
Carboniferous  marble  at  Menlough  near  Galway ;  and  the  well-known 
"  Connemara  Marble  "  is  a  banded  serpendnouscrystalline  limestone 
in  the  Dahadians  at  Recess,  Ballynahinch  and  Streamstown. 
Compact  red  granite  is  worked  at  Shantallow^  and  the  region  west 
of  Galway  contains  many  handsome  porph/ritic  red  varieties. 

Climate  and  Industries. — The  climate  is  mild  and  healthy  but 
variable,  and  violent  winds  from  the  west  are  not  un<»mmon. 
Frost  or  snow  seldom  remains  long  on  the  western  coast,  and  cattle 
of  every  description  continue  unhoused  during  the  winter.  The 
eastern  part  of  the  county  produces  the  best  wheat.  Oats  are  fre- 
quently sown  after  potatoes  in  moorish  soils  less  adapted  for  wheat. 
The  flat  shores  of  the  bays  afford  large  supplies  of  seaweed  for 
manure.   Limestone,  gravel  and  marl  are  to  be  bad  in  most  other 

Krts.  When  a  sufficient  quantity  of  manure  for  potatoes  cannot 
had,  the  usual  practice  is  to  pare  and  bum  the  surface.  In  many 
places  on  the  seashore  fine  early  potatoes  are  raised  in  deep  sea-sand 
manured  with  seaweed,  and  the  crop  is  succeeded  by  barl^.  Those 
parts  of  the  eastern  district  less  fitted  for  grain  are  employed  in 
pasturage.  Heathy  sheep-walks  occupy  a  very  large  tract  between 
Monivea  and  Galway.  An  extensive  range  from  Athenry,  stretching 
to  Galway  Bay  at  Kinvarra,  is  also  chiefly  occupied  by  sheep.  Over 
half  the  total  acreage  of  the  county  is  pasture-land,  and  cattle,  sheep, 
pigs  and  poultry  are  extensivdy  reared.  The  proportiott  of  tiHase  to 
pasturage  is  roughly  as  one  to  four;  and  owii^  to  the  nature  m  the 
country  fully  one-third  of  the  total  area  is  quite  barren. 

Manufactures  are  not  carried  on  beyond  the  demand  caused  by 
the  domestic  consumption  of  the  people.  Coarse  friezes,  flannels 
and  blankets  are  ma^  in  all  parts  and  sold  largely  in  Galway  and 
Loughrea.  Connemara  has  been  long  celebrated  tor  its  hand-knit 
wo^en  stockings.  Coarse  linen,  of  a  narrow  breadth,  called  handle 
Unen,  Is  also  made  for  home  consumption.  There  is  a  linen-weaving 
factoiy  at  Oughterard.  The  manufacture  of  kelp,  formerly  a  great 
source  of  profit  on  the  western  shores,  is  still  carried  on  to  some 
extent.  Feathers  and  sea-fowls'  eggs  are  brought  in  great  quantities 
from  the  islands  of  Aran,  the  produce  of  the  puffins  and  other  sea- 
fowl  that  frequent  the  cliffs.  Fishing  affords  occupation  to  many 
of  the  inhabitants,  the  industry  havuq;  as  its  centres  the  ports  al 
Galway  and  Clifden. 

The  Midland  Great  Western  main  line  enters  the  county  at 
Ballinasloe,  and  runs  by  Athenry  to  Galway,  with  an  extension 
to  Oughterard  (Lough  Corrib)  and  Clifden.  The  Great  Southern  & 


Western  line  from  Sligo  to  Limerick  traverses'  the  county  Uom 
N.  to  S.,  by  way  ci  Tuam,  Athency  and  Gort. 

PopulaUm  and  Adfn^Ustraiton. — Tht  population  of  county 
Galway  (azz^ai?  in  1S91;  192,549  in  1901)  decreased  by  more 
than  half  in  the  last  seventy  years  of  tbie  19th  century,  and  the 
decrease  continues,  as  emigration  is  heavy.  About  97%  of  the 
population  are  Roman  Catholics,  and  a  somewhat  less  percentage 
are  rural.  The  Erse  tongue  is  maintained  by  many  in  this 
remote  county.  The  chief  towns  are  Galway  (pop.  13,436), 
Tuam  (3012),  Ballinasloe  (4904)  and  Loughrea  (2815),  with  the 
smaller  towns  of  Portumna,  Gort,  Clifden,  Athenry,  Headford, 
Oughterard  and  Eyrecourt.  Hie  county  is  divi^d  into  four 
parliamentary  divisions  (returning  one  member  each);  north, 
south,  east  and  Connemua,  while  the  town  of  (jalway  returns 
one  member.  There  are  dj^teen  baronies.  Assizes  are  held  at 
Galway,  quarter-sessions  at  Galway,  Ballinasloe,  Clifden,  Gort, 
Loughrea,  Oughterard,  Portumna  and  Tuam.  The  county 
comprises  parts  of  the  Protestant  dioceses  of  Tuam  and  of 
Killaloe;  and  of  the  Roman  Catholic  dioceses  of  Elphin,  Galway, 
Clonfert  and  Killaloe. 

History. — The  history  of  county  Galway  is  exceedingly  obscure, 
and  nearly  every  one  of  its  striking  physical  features  carries  its 
legend  with  it.  For  centuries  local  septs  struggled  together  for 
mastery  undeterred  by  outside  influence.  The  wreck  of  part  of 
the  Spanish  Armada  on  this  coast  in  1588  left  survivors  whose 
influence  is  still  to  be  traced.  The  formation  of  Galway  into  a 
county  was  effected  about  1579  by  Sir  Henry  Sydney,  lord  deputy 
of  Ireland.  In  the  county  at  Aughrim  (q.v.)  the  decisive  battle 
of  the  English  Revolution  was  fought  in  1691.  Among  the 
antiquities  are  several  round  towers.  The  only  perfect  one  is  at 
Kilmacduagh,  a  very  fine  example  112  ft.  high,  leaning  con- 
siderably out  of  the  perpendicular.  Raths  or  encampments  are 
numerous  and  several  cromlechs  are  to  be  seen  in  good  preserva- 
tion. The  ruins  of  monastic  buildings  are  also  numerous.  That 
of  Knockmoy,  about  6  m.  from  Tuam,  said  to  have  been  foimded 
in  1:80  by  Cathal  O'Connor,  was  adorned  with  rude  fresco 
paintings,  still  discernible,  which  were  conudered  valuable  as 
being  the  best  authentic  representations  existing  of  ancient 
Irish  costumes.  Ancient  castles  and  square  towers  of  the  Ang^o- 
Korman  settlers  are  frequently  met  with;  some  have  been  kept  in 
repair,  but  the  greater  number  are  in  ruins.  The  castle  of  Tuam, 
built  in  1161  by  Roderick  O'Connor,  king  of  Ireland,  at  the  period 
of  the  EngHsh  invasion,  is  said  to  have  been  the  firet  building  of 
this  description  of  stone  and  mortar  in  Ireland.  The  remains  of  a 
roimd  casUe,  a  form  of  building  very  uncommon  in  the  military 
architecture  of  the  couptry,  are  to  be  seen  between  Gort  and 
Kilmacduagh.  The  extraordinary  cydopean  and  monastic 
ruins  on  the  Aran  Idands  (q.v.)  must  be  mentioned;  and  the 
town  of  Galway,  Athenry,  and  the  neighbourhood  of  Ballinasloe 
all  show  interesting  remains.  The  small  church  of  Clonfert,  in  the 
south  of  the  county,  with  a  fine  Romanesque  doorway,  is  a 
cathedral,  the  diocese  of  which  was  united  with  Eilfaiora, 
Kilmacduagh  and  Killaloe  in  1833. 

OALWAV,  a  seaport,  parliamentary  borough  and  the  county 
town  of  county  Galway,  Ireland,  on  the  north  shore  of  Galway 
Bay,  and  on  the  main  line  of  the  Midland  Great  Western  railway. 
Pop.  of  urban  district  (1901)  13,426.  Some  of  the  streets  are 
very  narrow,  and  contain  curious  specimens  of  old  buildings, 
chiefly  in  antique  Spanish  style,  being  square,  with  a  central 
court,  and  a  gateway  opening  into  the  street.  The  most  note- 
worthy of  these  is  the  pile  known  as  Lynch's  Castle.  Hiis 
residence  takes  its  name  &om  the  family  of  whom  James  Ljrnch 
Fitzstephen,  mayor  of  G^way  in  1493,  was  a  member;  whose 
severity  as  a  magistrate  is  exemplified  in  the  story  that  he 
executed  his  own  son,  and  thus  gave  origin  (according  to  one  of 
several  theories)  to  the  familiar  term  of  Lynch  law.  The  principal 
streets  are  broad  and  contain  good  shops.  St  Nicholas  church  is  a 
fine  cruciform  building  founded  in  1320,  and  containing  monu- 
ments, and  a  bell,  one  of  a  peal,  which  appears  to  have  been 
brought  from  Cavron  in  France,  but  how  this  happened  is  not 
known.  The  church  was  made  collegiate  in  1484,  and  Edward 
VI.  created  Uie  Royal  College  of  Galway  in  connexion  with  it; 
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but  the  old  college  buildings  no  longer  serve  this  purpose,  and  the 
church  ceased  to  be  collegiate  in  1S40.  There  are  remains  of 
a  Franciscan  friary  founded  in  1396.  St  Augustine's  church 
(Roman  Catlu}Uc)  is  modem  (1859).  The  town  is  the  seat  of 
a  Roman  Catholic  diocese.  There  are  grammar,  model  and 
industrial  schools,  the  first  with  exhibitions  to  Trinity  College, 
Dublin;  but  the  principal  educational  establishment  is  University 
College,  a  quadrangular  building  in  Tudor  Gothic  st^le,  of  grey 
limestone.  It  was  founded  as  Queen's  College,  "mitt  other 
colleges  of  the  same  name  at  Belfast  and  Cork,  under  an  act  of 
1845,  and  its  name  was  changed  when  it  was  granted  a  new 
charter  pursuant  to  the  Irish  Universities  Act  1908.  The 
harbour  comprises  an  extensive  line  of  quays,  and  is  oinnected 
for  inland  navigation  with  Lough  Corrib.  The  shipping  trade  is 
considerable,  but  as  a  tran»-Atlantic  port  Galway  was  exploited 
unsuccessfizlly.  The  fisheries^  both  sea  and  salmon,  are  im- 
portant. The  chief  eicpoTts  are  wool,  agricultural  produce  and 
black  marble,  which  is  polished  in  local  mills.  Oth^r  industrial 
establishments  include  cbm-mills,  iron-foundries,  distilleries,  and 
brush  and  bag  factories.  The  borough,  whidi  returned  two 
members  to  parliament  imtil  1885,  now  returns  one. 

Galway  is  divided  into  the  old  and  new  towns,  while  a  suburb 
known  as  the  Claddagh  is  inhabited  by  fishermen.  This  is  a 
curious  collection  of  small  cottages,  where  communal  govern- 
ment by  a  locally  elected  mayor  long  prevailed,  together  with 
peculiar  laws  and  customs,  strictly  exduave  inter-marriage,  and  a 
high  moral  and  religious  stand^^  Specimens  of  the  distino- 
tive  Claddagh  ring,  for  example,  were  worn  and  treasured 
aa  venerated  hdrkxnns.  lliese  customs,  with  the  distinctive 
dress  of  the  women,  died  out  but  slowly,  and  even  to-day  their 
vestiges  remain. 

The  environs  of  Galway  are  pleasant,  with  several  handsome 
residences.  The  most  interesting  point  in  the  vicinity  is  Roscam, 
with  its  round  tower,  ruined  church  and  other  remains.  Salthill, 
with  golf  links,  is  a  waterside  residential  suburb. 

Little  is  known  of  the  history  of  Galway  until  after  the  arrival 
of  the  English,  at  which  time  it  was  under  the  protection  of 
O'Flaherty,  who  possessed  the  adjoining  district  to  the  west. 
On  the  extinction  of  the  native  d3niasty  of  the  O'Connors,  the 
town  fell  into  the  hands  of  the  De  Burgos,  the  head  of  a  branch  of 
which,  under  the  n^me  of  MnViUiam  Eighter,  long  governed  it  by 
magistrates  of  his  own  appointment.  After  it  had  been  secured 
by  walls,  which  began  to  be  built  about  z  270  and  are  still  xa  part 
traceable,  it  became  the  residence  of  a  number  of  enterprising 
settlers,  through  whom  it  attained  a  position  of  much  commercial 
celebrity.  Of  these  settlers  the  principal  families,  fourteen  in 
number,  were  known  as  the  tribes  of  Galway.  They  were  of 
Norman,  Saxon  or  Welsh  descent,  and  became  so  exclusive  in 
their  relationships  that  dispensations  were  frequently  requisite 
for  the  canonical  legality  of  marriages  among  them.  The  town 
rapidly  increased  from  this  period  in  wealth  and  commercial 
rank,  far  surpassing  in  this  respect  the  rival  city  of  Limerick. 
Richard  n.  granted  it  a  (barter  of  incorporation  with  liberal 
privileges,  which  was  confirmed  by  his  successor.  It  had  the 
right  of  coinage  by  act  of  parliament,  but  there  is  no  evidence  to 
show  that  it  exercised  the  privilege.  Another  charter,  granted  in 
1545,  extended  the  jurisdiction  of  the  port  to  the  islands  of  Aran, 
permitted  the  exportation  of  all  kinds  of  goods  except  linens  and 
woollens,  and  confirmed  all  the  former  privileges.  Large  numbers 
of  Cromwell's  soldiers  are  said  to  have  settled  in  the  town;  and 
there  are  many  traces  of  Spanish  blood  among  the  population. 
Its  municipal  privileges  were  extended  by  a  charter  from  James  I., 
whereby  the  town,  and  a  district  of  two  miles  round  in  every 
direction,  were  fcffmed  into  a  distinct  county,  with  exclusive 
jurisdiction  and  a  right  ^  choosing  its  own  magistrates.  During 
the  civil  wars  of  1641  t^e  town  took  part  with  the  Irish,  andwas 
surrendered  to  the  Parliamentary  forces  under  Sir  Charles  Coote; 
after  which  the  ancient  inhabitants  were  mostly  driven  out,  and 
their  property  was  given  to  adventurers  and  soldiers,  chiefly 
from  England.  On  the  accession  of  James  II.  the  old  inhabitants 
entertained  sanguine  hopes  of  recovering  their  former  rights. 
But  the  successes  of  King  William  soon  put  an  end  to  their  ex- 


pectations; and  the  town,  after  undergoing  another  siege,  again 
oyutulated  to  the  force  brought  against  it  by  General  Ginkell. 

QAHA*  TA8C0  DA  (c.  1460-1534),  Portuguese  navigator  and 
discoverer  of  the  sea-route  to  India,  was  hmn.  at  Sines,  a  small 
seaport  in  the  province  of  Alemtejo.  Of  da  Gama*s  early  histcny 
little  is  known.  His  descent,  according  to  the  NobUiario  ^ 
Antonio  de  lima,  was  derived  from  a  noble  family  which  is 
mentioned  in  the  year  iz66;  but  the  line  cannot  be  traced 
without  interruption  farther  back  than  the  year  1280,  to  one 
Alvaro  da  Gama,  from  whom  was  descended  Estev&o  da  Gama, 
civil  governor  of  Sines,  whose  third  son  Vasco  was  bom  prob- 
ably about  the  year  1460.  In  that  year  died  Prince  Heniy  the 
Navigator,  to  whose  intelligence  and  foresight  must  be  traced 
back  all  the  fame  that  Portugal  gained  on  the  seas  in  the  15th  and 
i6th  centuries.  Explorers  sent  out  at  his  instigation  discovered 
the  Azores  and  unluiown  regions  on  the  African  coast,  whence 
continually  came  reports  of  a  great  monarch,  "  who  lived  east  of 
Benin,  350  leagues  in  the  interior,  and  who  bdd  both  temporal 
and  spiritual  dominion  over  all  the  neighbouring  kings,"  astory 
which  tallied  so  remarkably  with  the  accounts  of  "Frester  John  " 
which  had  been  brought  to  the  Peninsula  by  Abyssinian  priests, 
that  John  II.  of  Portugal  steadfastly  resolved  that  both  by  sea 
and  by  land  the  attempt  should  be  made  to  reach  the  country 
of  this  potentate.  For  this  purpose  Pedro  de  Covilham  and 
Afionso  de  Payva  were  despatdied  eastward  by  land;  while 
Bartholomeu  Diaz  (^.r.),  in  conunand  of  two  vessels,  was  sent 
westward  by  sea  (see  Asyssihu,  14).  That  there  was  in  truth 
an  ocean  hi^way  to  the  East  was  proved  by  Diaz,  who  returned 
in  Decemba  1488  with  the  report  that  when  sailii^  southward 
he  was  carried  far  to  the  east  by  a  successkm  of  fierce  storms, 
past — as  he  discovered  only  on  his  return  voyage— what  he 
ascertained  to  be  the  southern  extremity  of  the  African  continent. 
The  condition  of  John's  health  and  concerns  of  state,  however, 
prevented  the  fitting  out  of  the  intended  expedidon;  and  it  was 
not  tin  nine  years  later,  when  Emanuel  I.  bad  succeeded  to 
the  throne,  that  the  preparations  for  this  great  voyage  were 
completed— hastened,  doubtless,  by  Columbus's  discovery  of 
Ainerica  in  the  meanwhile. 

For  the  supreme  command  of  this  expedition  the  king  selected 
Vasco  da  Gama,  who  had  in  his  youth  fought  in  the  wars  against 
Castile,  and  in  his  riper  years  gained  distinction  as  an  intrqiid 
muina.  Tlie  fleet,  consisting  of  four  vessels  specially  built  for 
this  mission,  sailed  down  the  Tagus  on  the  Qth  of  July  1497,  after 
prayers  and  confesuon  made  by  the  officers  and  crews  in  a  small 
chapel  on  the  site  where  now  stands  the  church  of  S.  Maria  de 
Belem  (see  Lisbon),  afterwards  built  to  commemorate  the  event. 
Four  months  later  the  flotilla  cast  anchor  in  St  Helena  Bay, 
South  Africa,  rounded  the  Cape  in  safety,  and  in  the  beginning 
of  the  next  year  reached  Malindi,  on  the  east  coast  of  Africa. 
Thence,  steering  eastward,  under  the  direction  of  a  pilot  obtained 
from  Indian  merchants  met  with  at  this  port,  da  Gama  arrived 
at  Calicut,  on  the  Malabar  coast,  on  the  aoth  May  1498,  and  set 
up,  accon^ng  to  the  custom  of  his  country,  a  marble  pHlar  as  a 
mark  of  conquest  and  a  pnxtf  of  his  discovery  of  India.  His 
reception  by  the  zamorin,  or  Hindu  ruler  of  Calicut,  would 
have  in  all  probability  been  favouraUe  enough,  had  it  not  been 
for  the  jealousy  of  the  Mahommedan  traders  who,  fearing  for 
their  gains,  so  incited  the  Hindus  against  the  new-comers  that  da 
Gama  was  unable  to  establish  a  Portuguese  factory.  Having 
seen  enough  of  India  to  assure  him  of  its  great  resources,  he 
returned  to  Portugal  in  September  1499.  The  king  received  him 
with  every  mark  of  distinction,  granted  him  the  use  of  the  prefix 
Dom,  thus  elevating  him  to  the  rank  <d  an  untitled  noble,  and 
conferred  on  him  pensions  and  other  property.  In  prosecution 
of  da  Gama's  discoveries  another  fleet  thirteen  ships  was 
immec^ately  sent  out  to  India  under  Pedro  Alvares  Cabral,  who, 
in  sailing  too  far  westward,  by  accident  discovered  Brazil,  and  on 
reaching  his  destination  established  a  factory  at  Calicut,  The 
natives,  again  instigated  by  the  Mahommedan  merchants,  rose 
up  in  arms  and  murdered  all  whom  Cabral  had  left  behind.  To 
avenge  this  outrage  a  powerful  armament  of  ten  ships  was  fitted 
out  at  Lisbon,  the  command  of  which  was  at  first  given  to 
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Cabral,  but  was  afterwards  transferred  to  da  Gama,  who  received 
the  title  admiral  of  India  (January  1 502) .  A  few  weeks  later  the 
fieet  sailed,  and  on  reaching  Calicut  da  Gama  immediately 
bombarded  the  town,  treating  its  inhabitants  with  a  savagery 
too  horrible  to  describe.  From  Calicut  he  proceeded  in  November 
to  Cochin, "  doing  aJl  the  harm  he  could  on  the  way  to  all  tJiat  he 
found  at  sea,"  and  having  made  favourable  trading  terms  with  it 
and  with  otJier  towns  on  the  coast,  he  returned  to  Lisbon  in 
September  1503,  with  richly  laden  ships.  He  and  his  captuns 
were  welcomed  with  great  rejoicings  and  he  received  additional 
privileges  and  revenues. 

Soon  after  his  return  da  Gama  retired  to  his  residence  in  Evora, 
possibly  from  pique  at  not  obtaining  so  high  rewards  as  he 
expected,  but  more  probably  in  order  to  enjoy  the  wealth  and 
position  which  he  had  acquired;  for  he  was  now  one  of  the 
richest  men  in  the  kingdom.  He  had  married,  probably  in  1500, 
a  lady  of  good  family,  named  Catfaerina  de  Ataide,  by  whom  he 
had  six  ^ons.  According  to  Correa,  he  continued  to  advise  King 
Emanud  I.  on  matters  connected  with  India  and  maritime  policy 
up  to  1505,  and  there  are  extant  twelve  doctunents  dated  1507- 
1522  which  prove  that  he  continued  to  enjoy  the  royal  favour. 
The  most  important  of  these  is  a  grant  dated  December  1519 
by  which  Vasco  da  Gama  was  created  coxmt  of  Vidigueira,  with 
the  extraordinary  privileges  of  civil  and  criminal  jurisdiction 
and  ecclesiastical  patronage.  During  this  time  the  Portuguese 
conquests  increased  in  the  East,  and  were  presided  over  by 
successive  viceroys.  The  fifth  of  these  was  so  unfortunate  that 
da  Gama  was  recalled  from  his  seclusion  by  Emanuel's  successor, 
John  in.,  and  nominated  viceroy  of  India,  an  honour  which  in 
April  1524  he  left  Lisbon  to  assume.  Arriving  at  Goa  during 
Sqjtember  of  the  same  year,  he  immediately  set  himself  to  correct 
with  vigour  the  msjxy  abuses  which  had  crept  in  imder  the  rule 
of  his  predecessors.  He  was  not  destined,  however,  to  prosecute 
far  the  reforms  he  had  inaugurated,  for,  on  the  Christmas-eve 
following  his  arrival,  he  died  at  Cochin  after  a  short  illness,  and  was 
buried  in  the  Franciscan  monastery  there.  In  1538  his  body  was 
conveyed  to  Portugal  and  entombed  in  the  town  of  Vidigueira. 
In  1880  what  were  supposed  on  insufficient  evidence  to  have  been 
his  remains  were  transferred  to  the  church  of  Santa  Maria  de 
Belem.  His  voyage  had  the  immediate  result  of  eikriching 
Portugal,  and  raising  hei  to  one  of  the  foremost  places  among  the 
nations  of  Europe,  imd  eventuaUy  the  far  greater  one  of  bringii^; 
to  pass  the  colonization  of  the  East  by  opening  its  commerce 
to  the  Western  world. 

Bibliography. — Vasco  da  Gama's  First  Voyage,  by  Dr  E.  Raven- 
stein  (London,  Hakluyt  Society,  1898),  is  a  translation  with  notes, 
&c.,  <H  the  anonymous  Roteiro  (Journal  or  Itinerary),  written  by 
one  of  Vasco  da  Gama's  subortfinates  who  sailed  on  board  the 
"S.  Raphael,"  which  was  commanded  by  the  admiral's  brother  Paulo 
da  Gama.  This  is  the  most  important  of  the  original  authorities; 
five  accounts  of  the  voyage  in  letters  contemporary  with  it  are 
appended  to  the  Hakluyt  Society's  translation.  See  also  J.  de 
Barros,  Decodes  da  India  (Lisbon,  1778-1788,  written  c.  1540); 
F.  L.  de  Castanheda,  Histona  do  desaN/rimento  da  India  (CtHmbra, 
I55i>  largely  based  on  the  Roteiro);  The  Three  Voyages  of  Vasco  da 
Gama  and  his  Viceroyally,  by  Caspar  Correa  (Hakluyt  Society, 
1869),  chiefly  valuable  for  the  events  of  1524;  The  Lusiads  of 
Camoens,  the  central  incident  in  which  is  Vasco  da  Gama's  first 
voyage;  Calcoen  ii.e.  Calicut),  a  Dutch  Narrative  of  the  Second 
Voyage  of  Vasco  da  Gama,  written  by  some  unknown  seaman  of 
the  expedition,  printed  at  Antwerp  about  1504,  reprinted  in  fac- 
simile, with  introduction  and  translation,  by  J.  Ph.  Berjeau  (London, 
1874) ;  Thom^  Lopes,  narrative  (1502)  in  vol.  i.  of  Ramusio. 

GAMALIEL  (^»*^90-  This  name,  which  in  Old  Testament 
times  figures  only  as  that  of  a  prince  of  the  tribe  of  Manasseh 
{vide  Num.  i.  10,  &c.),  was  hereditary  among  the  descendants  of 
HilleL   Six  persons  bearing  the  name  are  known: 

I.  Gakauel  I.,  a  grandson  of  Hillel,  and  like  him  designated 
Ha-Z5q6n  (the  Hder),  by  which  is  apparently  indicated  that 
he  was  numbered  among  the  Sanhedrin,  the  high  council  of 
Jerusalem.  According  to  the  tradition  of  the  schools  of  Palestine 
Gamaliel  succeeded  his  grandfather  and  his  father  (of  the  latter 
nothing  is  known  but  his  name,  Simeon)  as  Nasi,  or  president  of 
the  Sanhedrin.  Even  if  this  tradition  does  not  correspond  with 
historic  fact,  it  is  at  any  rate  certain  that  Gamaliel  took  a  leading 


position  in  the  Sanhedrin,  and  enjoyed  the  highest  repute  as  an 
authority  on  the  subject  of  knowledge  of  the  Law  and  in  the 
interpretation  of  the  Scriptures.  He  was  the  first  to  whose  name 
was  prefixed  the  title  Rabban  (Master,  Teacher) .  It  is  related  in 
the  Acts  of  the  Apostles  (v.  34  et  seq.)  that  his  voice  was  uplifted 
in  the  Sanhedrin  in  favour  of  the  diadi^  of  Jesus  who  were 
threatened  with  death,  and  on  this  occasion  he  is  designated 
as  a  Pharisee  and  as  being  "  had  in  reputation  among  all  the 
people  "  ivoiio6tS&ffKa}ios  tI/uos  ravri  t<^  \aif).  In  the  Mishna 
(GiUin  iv.  1-3)  he  is  spoken  of  as  the  author  of  certain  l^al 
ordinances  affecting  the  welfare  of  the  community  (the  expression 
in  the  original  is  "  tiqqun  ha^'olam,"  i.e.  improvement  of  the 
world)  and  regulating  certain  questions  as  to  conjugal  righu. 
In  the  tradition  was  also  preserved  the  text  of  the  epistles 
regarding  the  insertion  of  the  intercalary  month,  which  he  sent 
to  the  inhabitants  of  Galilee  and  the  Darom  {i.e.  southern 
Palestine)  and  to  the  Jews  of  the  Dispersion- (Sanhedrin  iib  and 
elsewhere).  He  figures  in  two  anecdotes  as  the  religious  adviser 
of  the  king  and  queen,  i.e.  Agrii^  I.  and  his  wife  Cypris 
(Fesahim  88  b).  His  function  as  a  teacher  is  proved  by  the  fact 
that  the  Apostle  Paul  boasts  of  having  sat  at  the  feet  of  Gamaliel 
(Acts.  xxii.  3).  Of  his  teaching,  beyond  the  saying  preserved  in 
Aboth  i.  16,  which  enjoins  the  duty  of  study  and  of  scrupulous- 
ness in  the  observance  of  religious  ordinances,  only  a  very 
remarkable  characterization  of  the  different  natures  of  the 
scholars  remains  (Aboth  di  R.  Nathan,  ch.  xl.).  His  renown  in 
later  days  is  summed  up  in  the  words  (Mishna,  end  of  Sotah) : 
"  When  Rabban  Gamaliel  the  Elder  died,  regard  for  the  Torah 
(the  study  of  the  Law)  ceased,  and  purity  and  piety  died."  As 
Gamaliel  I.  is  the  only  Jewish  scribe  whose  name  is  nwntioned 
in  the  New  Testament  he  became  a  subject  of  Christian  legend^ 
and  a  monk  of  the  isth  century  (Hermann  the  Premonstra- 
tensian)  relates  how  he  met  Jews  in  Worms  studying  Gamaliel's 
commentary  on  the  Old  Testament,  thereby  most  probably 
meaning  the  Talmud. 

2.  Gaualiel  U.,  the  son  of  Simon  ben  Gamaliel,  one  of 
Jerusalem's  foremost  men  in  the  war  against  the  Romans  (vide 
Josephus,  BdlumJvd.  iv.  3,9,  rtia38),and  grandson  of  Gamaliel 
I.  To  distinguish  him  from  the  latter  he  is  also  called  Gamaliel 
of  Jabneh.  In  Jabneh  (Jamnia),  where  during  the  siege  of 
Jerusalem  the  scribes  of  the  school  of  Hillel  had  taken  refuge  by 
permission  of  Vespasian,  a  new  centre  of  Judaism  arose  under  the 
leadraship  of  the  aged  Johanan  ben  Zakkai,  a  school  whose 
members  inherited  the  authority  of  the  Sanhedrin  of  Jerusalem. 
Gamaliel  II.  became  Johanan  ben  Zakkai's  successor,  and 
rendered  immense  service  in  the  strengthening  and  reintegration 
of  Judaism,  which  had  been  deprived  of  its  former  basis  by  the 
destruction  of  the  Temple  and  by  the  entire  loss  of  its  political 
autonomy.  He  put  an  end  to  the  division  which  had  arisen 
between  the  spiritual  leaders  of  Palestinian  Judaism  by  the 
separation  of  the  scribes  into  the  two  schoob  called  respectively 
after  Hillel  and  Shammai,  and  took  care  to  enforce  his  own 
authority  as  the  president  of  the  chief  legal  assembly  of  Judaism 
with  energy  and  often  with  severity.  He  did  this,  as  he  himself 
said,  not  for  his  own  honour  nor  for  that  of  his  family,  but  in  order 
that  disunion  should  not  prevail  in  Israel.  Gamalid's  position 
was  recognized  by  the  Roman  government  also.  Towards  the 
end  of  Domitian's  reign  (c  A.  d.  95)  he  went  to  Rome  in  company 
with  the  most  prominent  members  of  the  school  of  Jabneh,  in 
order  to  avert  a  danger  threatening  the  Jews  from  the  action  of 
the  terrible  emperor.  Many  interesting  particulars  have  been 
given  regarding  the  journey  of  these  learned  men  to  Rome  and 
their  sojourn  there.  The  impression  made  by  the  capital  of  the 
world  upon  Gamaliel  and  his  companions  was  an  overpowering 
one,  and  they  wept  when  they  thought  of  Jerusalem  in  ruins. 
In  Rome,  as  at  home,  Gamaliel  often  had  occasion  to  defend 
Judaism  in  polemical  discusuons  with  pagans,  and  also  with 
professed  Christians.  In  an  anecdote  regarding  a  suit  which 
Gamaliel  was  prosecuting  before  a  Christian  judge,  a  converted 
Jew,  he  appeals  to  the  Gospel  and  to  the  words  of  Jesus  in 
Matt.  V.  17  (Shabbath  116  o,  ft).  Gamaliel  devoted  special 
attention  to  the  regulation  of  the  rite  of  prayer,  which  after  the 
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cessation  of  sacrifidsJ  worship  had  become  all-important.  He 
gave  the  prindpal  prayer,  consisting  of  eighteen  beaedictions,  its 
final  revision,  and  declared  it  every  Israelite's  duty  to  recite  it 
three  times  daily.  He  was  on  friendly  terms  with  many  who  were 
not  Jews,  and  was  so  warmly  devoted  to  his  slave  TaM  that  when 
the  latter  died  he  motimed  for  him  as  for  a  beloved  member  of  his 
own  family.  He  loved  discussing  the  sense  of  single  portions  of 
the  Bible  with  other  scholars,  and  made  many  fine  eipositions  of 
the  text.  With  the  words  of  Deut.  xiii.  i8  he  associated  the 
lesson:  "  So  long  as  thou  thyself  art  merciful,  God  will  also  be 
merdful  to  thee."  Gamalid  died  before  the  insuizections  under 
Trajan  had  brou^t  fresh  unrest  into  Palestine.  At  his  funeral 
obsequies  the  celebrated  proselyte  Aquila  (Akylas  Onkelos), 
reviving  an  ancient  custom,  burned  costly  materi^  to  the  value 
of  seventy  minae.  Gamaliel  himself  had  given  directions  that  his 
body  was  to  be  wrapped  in  the  simplest  possible  shroud.  By  this 
he  wished  to  check  the  extravagance  which  had  become  associated 
with  arrangements  for  the  disposal  of  the  dead,  and  his  end  was 
attained;  for  his  example  became  the  rule,  and  it  also  became  the 
custom  to  commemorate  him  in  the  words  of  consolation 
addressed  to  the  mourners  (Kethub.  8  b).  Gamaliel's  son, 
Simon,  long  aStsc  his  father's  death,  and  after  the  persecutions 
under  Hadrian,  inherited  his  ofiice,  which  thenceforward  his 
descendants  handed  on  from  father  to  son. 

3.  Gamaliel  HI.,  son  of  Jehuda  I.  the  redactor  of  the  Mishna, 
and  his  successor  as  Nasi  (patriarch).  The  redaction  of  the 
Mishna  was  completed  under  him,  and  some  of  his  sayings  arc 
incorporated  therein  (Aboth  ii.  2-4) .  One  of  these  runs  as  follows : 
"  Beware  of  those  in  power,  for  they  permit  men  to  approach 
them  only  for  their  own  uses;  they  behave  as  friends  when  it  is 
for  their  advantage,  but  they  do  not  stand  by  a  man  when  he  is  in 
need."  Evidently  this  was  directed  against  the  sdf-seekingof  the 
Roman  government.  Gamaliel  III.  lived  during  the  first  half  of 
the  3rd  century. 

4.  Gamaliel  IV.,  grandsm  of  the  above,  patriarch  in  the  latter 
half  of  the  3rd  century:  about  Um  very  little  is  known. 

5.  Gamaliel  V.,  son  and  successor  of  the  intriardi  HUIel  II.: 
beyond  his  name  nothing  is  known  <rf  him.  He  lived  in  the 
latter  half  of  the  4th  century.  He  is  the  patriarch  Gamaliel 
whom  Jerome  mentions  in  his  letter  to  Pamachius,  written  in  393. 

6.  Gamaliel  VI.,  grandson  of  the  above,  the  last  of  the 
patriarchs,  died  in  435.  With  him  expired  the  office,  which  had 
already  been  robbed  of  its  privileges  by  a  decree  of  the  emperors 
Honorius  and  Theodosius  II.  (dat«i  the  17th  of  October  415). 
Gamaliel  VI.  was  also  a  physician,  and  a  celebrated  remedy  of  his 
is  mentioned  by  his  contemporary  Marcellus  (De  Medicamentis, 
Uber  21).  (W.  Ba.) 

OAMBETTA,  LfiON  (183&-1S83),  French  statesman,  was  bom 
at  Cahora  on  the  and  erf  Ajnil  1838.  His  father,  a  Genoese,  who 
had  establidked  himself  as  a  grocer  and  had  married  a  French- 
woman named  Massabie,  is  said  to  have  been  his  son's  prototype 
in  vigour  and  fluency  of  speech.  In  his  sixteenth  year  young 
Gambetta  lost  by  an  accident  the  sight  of  his  left  eye,  which 
eventually  had  to  be  removed.  Notwithstanding  this  privation, 
he  highly  distinguished  himself  at  the  public  school  of  Cahors, 
and  in  1857  proceeded  to  Paris  to  study  law.  His  southern 
vehemence  gave  him  great  influence  among  the  students  of  the 
Quartier  Latin,  and  he  was  soon  known  as  an  inveterate  enemy 
of  the  imperial  government.  He  was  called  to  the  bar  in  1859, 
but,  although  contributing  to  a  Liberal  review,  edited  by 
Challemel  Lacoxu:,  did  not  make  much  way  until,  on  the  Z7th' 
of  November  z868,  he  was  selected  to  defend  the  journalist 
Delescluxe,  prosecuted  for  having  promoted  the  erection  of  a 
monument  to  the  representative  Baudin,  who  was  killed  in 
resisting  the  ctwp  of  1851.  Gambettaseizedhisopportunity 
and  assailed  both  the  amp  d'fUU  and  the  government  with  an 
eloquence  of  invective  which  made  him  immediately  famous. 

In  May  1869  he  was  returned  to  the  Assembly,  both  by  the  first 
circumscription  of  Paris  and  by  Marseilles,  defeating  Hippolyte 
Camot  for  the  former  constituency  and  Thiers  and  Lesseps  for 
the  latter.  He  elected  to  sit  for  Marseilles,  and  lost  no  oppor- 
tunity of  attacking  the  £mi»re  in  the  Assembly.   He  was  at  first 


opposed  to  the  war  with  Gennafly,  but  when  satisfied  that  ft  had 

been  forced  upon  France  he  did  not,  like  some  of  his  colleagues, 
refuse  to  vote  supplies,  but  took  the  patriotic  line  <^  supporting 
the  flag.  When  the  news  of  the  disaster  at  Sedan  reached  Paris, 
Gambetta  called  for  strong  measures.  He  himself  proclaimed  the 
fall  of  the  emperor  at  the  corps  Ugislaiif,  and  the  establishment  of 
a  republic  at  the  h6tel  de  ville.  He  was  one  of  the  first  members 
of  the  new  government  of  national  defence,  becoming  minister 
of  the  interior.  He  advised  his  colleagues  to  leave  Paris  and 
conduct  the  government  from  some  provincial  dty.  Tliis  advice 
was  rejected  from  dread  of  another  revduti(m  in  Paris,  and  a 
delegation  to  organize  resistance  in  the  inovinces  was  de^atcfaed 
to  Tours,  but  when  this  was  seen  to  be  inefficient  Gambetta 
himself  (7th  October)  quitted  Paris  in  a  balloon,  and  upon 
arriving  at  Tours  took  the  supreme  direction  of  affairs  as  minister 
of  the  interior  and  of  war.  Aided  by  M.  de  Freydnet,  then  a 
young  officer  of  engineers,  as  his  assistant  secretary  of  war,  he 
displayed  prodigies  of  energy  and  intelligence.  He  spaedily 
organized  an  army,  which  might  possibly  have  effected  the  relief 
of  Paris  if  Metz  had  held  out,  but  the  'surrender  of  Bazaine 
brought  the  army  of  the  crown  prince  into  the  field,  and  success 
was  imposable.  After  the  defeats  of  the  French  near  Orieans 
early  in  December  the  seat  of  government  had  to  be  transferred 
to  Bordeaux,  and  when  Paris  surrendered  at  the  end  of  January, 
Gambetta,  though  resisting  and  protesting,  was  compelled  to 
submit  to  the  capitulation  concluded  with  Prince  Bismarck. 
He  immediately  resigned  his  office.  Elected  by  nine  departments 
to  the  National  Assembly  meeting  at  Bordeaux  (on  the  ist  of 
March  1871)  he  chose  to  sit  for  Strassburg,  which  by  the  terms  of 
the  treaty  about  to  be  submitted  to  the  Assembly  for  ratification 
was  to  be  ceded  to  Prussia,  and  when  the  treaty  was  adopted  he 
resigned  in  protest  and  retired  to  Spain. 

He  returned  to  France  in  June,  was  elected  by  three  depart- 
ments in  July,  and  commenced  an  agitation  for  the  definitive 
establishment  oi  the  Republic.  On  the  5th  of  November  1871  he 
established  a  journal,  £a  RtpubUqtie  fran^aise,  which  soon 
became  the  most  influential  in  France.  His  wations  at  pubHc 
meetings  were  more  effective  thim  those  delivered  in  the 
Assembly,  especially  that  made  at  Bordeaux  on  his  return,  and 
that  at  Grenoble  on  the  36th  of  November  1872,  in  which  he 
spoke  (tf  political  power  having  passed  to  Us  nouveUes  couches 
sociales.  When  Thiers,  however,  fell  from  power  in  May  1873, 
and  a  Royalist  was  placed  at  the  head  of  the  government  in  the 
person  of  Marshal  MacMahon,  Gambetta  gave  proof  of  his 
statesmanship  by  unceasingly  urging  his  friends  to  a  moderate 
course,  and  by  his  tact  and  parliamentary  dextenty,  no  less  than 
by  his  eloquence,  he  was  mainly  instrumental  in  the  voting  <rf  the 
constitution  in  February  1875.  This  policy  he  continued  during 
the  eariy  days  of  the  now  ccmsolidated  Republic,  and  gave  it 
the  appropriate  name  of  "  opportunism."  It  was  not  until  the 
4th  of  May  1877,  when  the  peril  from  reactionary  intrigues  was 
notorious,  and  the  clerical  party  had  begun  a  campaign  for  the 
restoration  of  the  temporal  power  of  the  pope,  that  he  delivered 
his  famous  speech  denouncing  "  clericalism  "  as  "  the  enemy." 
On  the  i6th  of  May  Marshal  MacMahon,  in  order  to  support  the 
clerical  reactionaries,  perpetrated  im  parliamentary  coup  d'itat, 
and  on  the  15th  of  August  Gambetta,  in  a  speech  at  Lille,  gave 
him  the  alternative  se  soumetfy^e  ou  se  dfyneUre.  He  then  under- 
took a  political  campaign  to  rouse  the  r^ublican  party  through- 
out France,  whidi  culi^nated  in  a  qwedi  at  Romans  (September 
18,  Z878)  formulating  its  programme.  MacMahon,  equally 
unwilling  to  resign  or  to  provoke  d^nl  war,  had  no  cht^  but  to 
dismiss  his  advisers  and  form  a  modoate  republican  ministry 
under  the  premiership  of  Dufaure. 

When  the  resignation  of  the  Dufaure  cabinet  brought  about 
the  abdication  of  Marshal  MacMahon,  Gambetta  declined  to 
become  a  candidate  for  the  presidency,  but  gave  his  support  to 
Gr6vy;  nor  did  he  attempt  to  form  a  ministry,  but  acc^ted  the 
office  of  president  of  the  chamber  of  deputies  (January  1879). 
This  position,  which  he  filled  with  much  ability,  did  not  pre- 
vent bis  occasionally  descending  from  the  presidential  chair  to 
make  ^leeches,  one  of  which,  advocating  an  amnesty  to  the 
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oommunards,  vaa  espedally  memorable.  Although  he  really 
directed  the  poUcy  of  the  various  ministries,  he  evidmtly  thought 
that  the  time  was  not  ripe  for  asserting  openly  his  own  claims  to 

direct  the  policy  of  the  Republic,  and  seemed  inclined  to  observe 
a  neutral  attitude  as  far  as  possible;  but  events  hurried  him  on, 
and  early  in  i38i  he  placed  himself  at  the  head  of  a  movement 
for  restoring  scruHn  de  Hste,  or  the  system  by  which  deputies  are 
returned  by  the  entire  department  which  they  represent,  so  that 
each  elector  votes  for  several  representatives  at  once,  in  place  of 
icrutin  d'arremdissement,  the  system  of  small  constituencies, 
giving  one  member  to  each  district  and  one  vote  to  each  elector. 
A  biU  to  re-establish  scnUm  de  li^  was  passed  by  the  Assembly 
on  iQtfa  May  1881,  but  rejected  by  ^  Senate  on  the  X9th  of 
June. 

But  this  personal  rebuff  could  not  alter  the  fact  that  in  the 
country  his  was  the  name  which  was  on  the  lips  of  the  voters  at 
the  election.  His  supporters  were  in  a  large  majority,  and  on  the 
reassembling  of  the  chamber,  the  Feny  cabinet  quickly  resigned. 
Gambetta  was  unwillingly  entrusted  by  Gr6vy  on  the  14th  of 
November  1881  with  the  formation  of  a  ministry— known  as 
Le  Grand  MimsUre.  He  now  experienced  the  Nemesis  of  his 
over-cautious  system  of  abstinence  from  office  for  fear  of  com- 
promising his  popularity.  Every  one  suspected  him  of  aiming  at 
a  dictatorship;  attacks,  not  the  less  formidable  for  their  injustice, 
were  directed  against  him  from  all  sides,  and  his  cabinet  fell  on 
the  26th  qS.  January  i88a,  after  an  existence  of  only  sixty-six 
days.  Had  he  remained  in  office  his  decUrations  leave  no  doubt 
that  he  would  have  cultivated  the  British  alliance  and  co- 
operated with  Great  Britain  in  Egypt;  and  when  the  Freydnet 
administration,  which  succeeded,  shrank  from  that  enterprise 
only  to  see  it  undertaken  with  signal  success  by  England  alone, 
Gambetta's  foresight  was  quickly  justified.  His  fortunes  were 
presenting  a  most  interesting  problem  when,  on  the  31st  of 
December  1882,  at  his  house  in  Ville  d'Avray,  near  S^res,  he 
died  by  a  shot  from  a  revolver  which  acddoitally  went  off. 
Then  all  Fran<s  awoke  to  a  sense  of  her  obligation  to  him,  and 
his  public  funmd  on  the  6th  of  January  1883  evoked  one  of  the 
most  overwhelming  dbplays  of  national  sentimrat  ever  witnessed 
on  a  similar  occasion. 

Gambetta  rendered  France  three  inestimable  services:  by 
preserving  her  self-respect  through  the  gallantry  of  the  resistance 
he  organized  during  the  German  War,  by  his  tact  in  persuading 
extreme  partisans  to  accept  a  moderate  RepubUc,  and  by  his 
energy  in  overcoming  the  usurpation  attempted  by  the  advisos 
of  Marshal  MacMahon.  His  death,  at  the  early  age  of  fOTty-foor, 
cut  short  a  career  which  had  given  promise  of  still  greater  things, 
for  he  had  real  statesmanship  in  his  concq>tions  of  the  future  of 
his  country,  and  he  had  an  eloquence  which  would  have  been 
potmt  in  the  education  of  his  sui^porters.  The  romance  of  his 
life  was  his  connexion  with  L£onie  Lfon  (d.  1906),  the  full  details 
of  which  were  not  known  to  the  public  tiU  her  deiuh.  This  lady, 
with  whom  Gambetta  fell  in  love  in  1871,  was  the  daughter  of  a 
French  artillery  officer.  She  became  his  mistress,  and  the  liaison 
lasted  till  be  died.  Gambetta  himself  instantly  urged  her  to 
marry  him  during  this  period,  but  she  always  refused,  fearing  to 
compromise  his  career;  she  remained,  however,  his  confidante 
and  intimate  adviser  in  all  his  political  plans.  It  is  understood 
that  at  last  she  had  just  consented  to  become  his  wife,  and  the 
date  of  the  marriage  had  been  fixed,  when  the  accident  which 
caused  his  death  occurred  in  her  presence.  Contradictory 
accounts  have  indeed  been  given  as  to  this  fatal  ejdsode,  but  that 
it  was  accidental,  and  not  suicide,  is  (»rtain.  On  Gambetta  the 
influeiu:e  of  Llonie  was  absorbing,  both  as  lover  and  as  politician, 
and  the  correspondence  which  has  been  published  shows  how 
much  he  depended  upon  her.  But  in  various  matters  of  detail  the 
serious  student  of  political  history  must  be  cautious  in  accepting 
her  later  recollections,  some  of  which  have  been  embodied  in  the 
writings  of  M.  Francis  Laur,  such  as  that  an  actual  interview  took 
place  in  rSyS  between  Gambetta  and  Bismarck.  That  Gambetta 
after  1875  felt  strongly  that  the  rektions  between  France  and 
Germany  might  be  improved,  and  that  he  made  it  his  object,  by 
travelling  incognito,  to  become  better  acquainted  with  Germany 


and  the  adjoining  states,  may  be  accepted,  but  M.  Laur  appears 
to  have  enggerated  the  extent  to  which  any  actual  n^tiations 
took  place.   On  the  other  hand,  the  increased  knowledge  of 

Gambetta's  attitude  towards  European  poUtics  which  later 
information  has  supplied  confirms  the  view  that  in  him  France  lost 
prematurely  a  master  mind,  whom  she  could  ill  spare.  In  April 
1905  a  monument  by  Dalou  to  bis  memory  at  Bordeaux  was 
unveiled  by  President  Loubet. 

Gambetta's  Discours  et  plaidoyers  poUUgues  were  published  by  J. 
Reinach  in  11  vols.  (Pans,  1881-1886);  his  Dipiches,  circvlaves, 
dScrets  ...  in  2  vols.  ^Paris,  1886-18^1).  Many  biographies  have 
appeared.  The  principal  are  J.  Reinach,  L£oH  Gambetta  (188^), 
GambeUa  orateur  (1884)  and  Le  MinisUre  Gambetta,  histoire  et  doctrine 
(1884) ;  NeucasteU  Gambetta,  sa  vie,  et  ses  idies  poMaaves  (1885) ; 
T.  Hanlon,  Gambetta  (London,  1881^;  I^  Laborde.  Leon  Gambetta 
biograp' ' 
Letters 
Hisioirt: 

de  Gambetta  (1907,  Eng.  trans.,  1908)  contains  the  correspondence 
with  L^nie  L£on ;  see  also  his  articles  on  "  Gambetta  and  Biamarck  " 
in  The  Times  of  August  17  and  19,  1907,  with  the  coireMMWdence 
arising  from  them.  (H.  Cb.) 

OAHBIA,  an  important  river  of  West  Africa,  and  the  only 
river  of  Africa  navigable  by  ocean-^ing  boats  at  all  seasons  for 
over  200  m.  from  its  mouth.  It  rises  in  about  11**  35'  N.  and 
is"  15'  W.,  within  150  m.  of  the  sea  on  the  north-eastern  escarp- 
ment of  the  Futa  Jallon  highlands,  the  massif  where  also  rise  the 
head-sbeams  of  the  Senegal  and  some  of  the  Kiger  tributaries, 
besides  the  Rio  Grande  and  many  other  rivers  flowing  direct  to 
the  Gulf  of  Guinea.  The  Gambia,  especially  in  its  lower  course,  is 
very  serpentine,  and  although  the  distance  from  the  source  to 
the  mouth  of  the  river  is  little  more  than  300  m.  in  a  direct  line, 
the  total  length  of  the  stream  is  about  1000  m.  It  flows  first 
N.N.E.,  receiving  many  left-hand  tributaries,  but  about  12*35' N. 
takes  a  sharp  bend  N.W.  and  maintairw  this  direction  until  it 
leaves  the  fertile  and  hilly  region  of  Bondu.  The  descent  to  the 
lower  district  is  marked  by  the  Bariaconda  r^ds,  formed  by  a 
ledge  of  rock  stretching  across  the  river.  Between  30  and  50  m. 
above  the  falls  the  &unbia  is  joined  by  twoconsiderableaffluentSf 
the  Nieriko  from  the  north  and  the  Kuluntu  or  Grey  river  from 
the  south.  From  the  Barraconda  rapids  to  the  Atlantic  the 
Gambia  has  a  course  of  about  350  m.  Throughout  this  distance 
the  waters  are  tidal,  and  the  river  is  navigable  all  the  year  round 
by  boats  drawing  6  ft.  of  water.  At  Yarbatenda,  a  few  miles 
below  Barraconda,  the  river  has  a  breadth,  even  at  the  dry 
season,  of  ova  300  ft.,  with  a  depth  of  13  to  30  ft.  From  the  fal^ 
to  McCarthy's  Island,  a  distance  of  200  m.,  the  river  valley,  which 
here  presents  a  park-like  appearance,  is  enclosed  by  low  roc^ 
hills  of  volcanic  character.  For  50  m.  below  the  island,  where  the 
stream  is  about  800  yds.  wide,  the  banks  of  the  river  are  ste^  and 
thickly  wooded.  Th^  then  become  low  and  are  fringed  wi^ 
mangrove  swamps.  From  Devil's  Point,  a  sharp  promontory  on 
the  north  bank — up  to  which  place  the  watea:  is  salt — the  river 
widens  considerably  and  enters  the  Atlantic,  in  about  13^**  N. 
and  161"  W.,  by  a  broad  estuary.  Near  the  mouth  of  the  river 
on  the  south  side  is  St  Mary's  Island  (3!^  m.  long  by  broad), 
and  opposite  on  the  north  bank  is  Barxa  Point,  the  river  being 
here  contracted  to  2 1  m.  Eighteen  miles  lower  down  the  distance 
from  shore  to  shore  is  37  m.  There  is  a  sand-bar  at  the  entrance 
to  the  river,  but  at  the  lowest  state  of  the  tide  there  are  26  ft.  of 
water  ova  the  bar.  The  Gamtua  is  in  flood  from  November  to 
June,  when  the  Barraconda  rapids  are  navigable  by  small  boats. 
Above  the  rapids  the  stream  is  nangable  for  160  m.  Politically 
the  Gambia  is  divided  between  (keat  Britain  and  France — 
Britain  possessing  both  banks  of  the  river  up  to,  but  not  indud- 
ing,  Yarbatenda. 

The  Gambia  was  one  of  the  rivers  passed  by  Haimo  the 
Carthaginian  in  his  famous  voyage  along  the  west  coast  of 
Africa.  It  was  known  to  Ptolemy  and  the  Arabian  geographers, 
and  was  at  one  time  supposed  to  be  a  mouth  of  the  Nile,  and, 
later  (iSth  century),  a  branch  of  the  Niger.  It  was  possibly 
visited  by  Genoese  navigators  in  1291,  and  was  certainly  dis- 
covered 1^  the  Portuguese  c.  1446,  but  was  first  explored  for  any 
distance  from  its  mouth  (1455)  bythe Venetian  AlviseCadamosto 
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(g.v.),  who  published  an  account  of  his  travels  at  Vicenza  in  1507 
(La  Prima  Namgaxione  per  I'Oceano  alU  tene  de'  Negri  ddla 
Bassa  Ethiopia) .  Afterwards  the  Gambia  became  astarting-place 
for  explorers  of  the  interior,  among  them  Mungo  Park,  who  began 
both  his  journey^  (i795  i^S)  from  this  river.  It  was  not 
until  1818  that  the  sources  of  the  Gambia  were  reached,  the 
discovery  bdng  made  by  a  Frenchman,  Gaspard  MoUien,who  had 
travelled  by  way  the  SeD^;al  and  Bondu.  The  middle  couiae 
of  the  river  was  eqikxred  in  1851  1^  R.  G.  MacDonndl,  then 
govonor  of  the  &unbia  colony,  and  in  x88x  Dr  V.  S.  Gouldsbury 
also  navigated  its  middle  couise.  No  native  craft  oi  aiiy  kind 
was  seen  above  Barraconda.  The  more  correct  name  of  the  river 
is  Gambra,  and  it  is  so  called  in  old  books  of  travel. 

See  Muiwo  Park's  TravOs  (London,  1799);  MoUien,  Trav^ 
. ,  .to  Uie  SouTUS  the  Senegal  and  Gambia  . . edited  by  T.  E. 
Bowdich  (London,  iSao) ;  the  account  of  Dr  Gouldsbury 's  journey  in 
the  Blue  Book  C  3065  (1881} ;  also  under  the  country  heading  bdow. 

GAMBIA,  the  most  northerly  of  the  British  West  African 
dependencies.  It  consists  of  a  stretch  of  land  on  both  sides  of  the 
lower  Gambia.  The  colony,  with  the  protectorate  dependent  upon 
it,  has  an  area  of  about  4000  sq.  m.  and  a  population  ofBdally 
estimated  (1907)  at  163,000.  The  colony  proper  (including 
St  Mary's  Island,  British  Kommbo,  the  Ceded  Mile,  McCarthy's 
Island  and  other  islets)  has  an  area  of  about  69  sq.  m.  llie 
protectorate  consists  of  a  stiq>  of  land  extending  ten  kilometres 
(about  6  m.)  on  each  side  of  the  river  to  a  dutance  of  about 
aoo  m.  in  a  direct  line  from  the  sea.  Ute  land  outside  these 
limits  is  French.  Within  the  protectorate  arc  various  petty 
kingdoms,  such  as  Barra,  to  the  north  of  the  Gambia,  and 
Kommbo,  to  the  south.  The  breadth  of  the  colony  near  the  coast 
is  somewhat  greater  than  it  is  higher  up.  The  greatest  breadth 
is  39  m. 

Physical  Features,  Fauna  and  Flora. — ^The  colony,  as  its  name 
implies,  derives  its  character  and  value  from  the  river  Gambia  (o.v.)> 
which  is  navigable  throughout  and  beyond  the  limits  of  the  ccuony, 
while  large  ocean^:oing  ships  can  always  croes  the  bar  at  its  mou£h 
and  enter  the  port  of  Batfaurst.  Away  from  the  swamps  bv  the  river 
banks,  the  countiy  is  largely  "  bush."  The  region  above  NicCarthy's 
Island  is  hilly.  Much  of  the  land  is  cleared  for  cultivation.  The 
fauna  indudes  lions,  leopards,  several  kinds  of  deer,  monkeys, 
bush-cow  and  wild  boar.  Hippopotami  are  found  in  the  upper  part 
of  the  river,  and  crocodiles  abound  in  the  creeks.  The  buds  most 
common  are  bush-fowl,  bustards,  guinea-fowl,  quail,  pigeon  and 
■and-STOUse.  Bees  are  very  numerous  in  parts  of  the  country. 
The  flora  resembles  that  of  West  Africa  generally,  the  mangrove 
being  common.  Mahc^iany  and  rosewoocT  {PterocarPus  erinaceus) 
trees  are  found,  though  not  in  large  numbers,  and  the  rubber-vine 
and  oil-palm  are  also  comparatively  scarce.  There  are  many  varieties 
of  fern.    The  cassava  (manioca)  and  indigo  plants  are  indigenous. 

Climate. — ^The  climate  during  the  dry  season  (November-Tune) 
n  the  but  on  the  British  West  African  coast,  and  the  Gambia  is 
then  consiflered  fiEdrly  headthy.  Measures  for  the  extermination  of 
the  malwrw*!  mosquito  are  carried  on  with  good  effect.  The  mean 
temperature  at  Kitburst  is  77**  P.,  the  shade  minimum  being  56" 
and  the  solar  maximum  165°.  Up  river  the  variation  in  temperature 
is  even  greater  than  at  Bathurst,  from  so**  in  the  morning  to  loo'^- 
104°  at  3  P.U.  baog  common  at  McC^uthy's  Iste.  The  average 
rainfall  is  about  50  in.  a  year,  but  save  for  showers  in  May  and  June 
there  is  rarely  any  rain  except  between  July  and  October.  The  first 
instance  of  rain  m  December  in  twenty-six  years  was  recorded  in 
1906.  The  dry  east  wind  known  as  uie  harmattan  blows  inter- 
mittently from  December  to  March. 

/«AaMtoff&. — The  inhabitants,  who  are  both  thrifty  and 
industrious,  are  almost  entirdy  of  Negro  or  Negroid  race,  the 
chief  tribes  represented  bdng  the  Mandingo  iq.v.),  the  Jolof  and 
the  Jola.  Numbers  of  FtUa  (q.v.)  are  also  settled  in  the  country. 
Fully  four-fifths  of  the  natives  are  Mahommedans.  The  few 
European  residents  are  officials,  traders  or  missionaries. 

Towns  and  Trade. — Bathurst,  pop.  about  8000,  the  chief 
town  of  the  colony,  in  13°  24'  N.,  16"  36'  W.,  is  built  on  St  Mary's 
Island,  which  lies  at  the  mouth  of  the  river  near  its  south 
bank  and  is  connected  with  the  mainland  by  a  bridge  across 
Oystor  Creek.  It  was  founded  in  1816  and  is  named  after  the 
3rd  earl  Batbuzst,  secretuy  <rf  state  for  the ooIoniesfromiSia  to 
1837.  Bathurst  is  a  fairly  well-built  town,  the  chief  material 
employed  being  red  sandstmie.  It  lies  about  is  to  14  ft  above 
the  level  of  the  river.  The  principal  buildings  face  the  sea,  and 
include  Government  House,  barracks,  a  well-appointed  hospital, 


founded  by  Sir  R.  G.  MacDonnell  (administrator,  1847-1852), 
and  various  churches.  The  market-place  is  shaded  by  a  fine 
avenue  of  bombax  and  other  wide-spreading  trees.  There  are  no 
other  towns  of  any  size  in  the  Gambia.  A  trading  station  called 
Georgetown  is  situated  on  McCarthy's  Island,  so  named  after  Sir 
Charles  McCarthy,  the  governor  of  Sierra  Leone,  who  in  1834  was 
ci^>tured  and  beheaded  by  the  Ashanti  at  the  battle  of  Easamako. 
Albreda,  a  small  port  on  the  north  bank  of  ttw  river,  of  some 
tust(»ic  interest  (see  below),  is  in  the  Barm  district. 

Priwiiwfa.— Ground-nuts  (Arachis  hypogaea),  rubber,  beeswax, 
palm  kernels,  rice,  cotton,  and  millet  are  the  chi^  productions. 
Millet  and  rice  are  the  staple  food  of  thepeople.  The  curing  of  hides, 
the  catching  and  drying  of  fish,  boat-buildine,  and  especially  the 
weaving  of  cotton  into  cloths  called  "  pagns,  afford  employment 
to  a  considerable  number  of  persoira.  Formerly  the  principal  ex- 
ports, besides  slaves,  were  gold-dust,  wax  and  hides,  the  gora  betl% 
obtained  from  the  Futa  Jallon  district  farther  inland.  Between 
1830  and  1840  from  1500  to  3000  oz.  of  gold  were  exported  annually, 
but  shipments  ceased  soon  afterwards,  though  small  quantities  of 
gold-dust  can  sdll  be  obtained  from  native  goldsmiths.  The  export 
of  hides  received  a  severe  check  in  1892-1893  through  the  death  of 
nearly  all  the  cattle,  but  after  an  interval  of  seven  or  eight  years 
the  industry  gradually  revived.  The  value  of  hides  exported  in- 
creased from  £520  in  1902  to  fyl^i$  in  1907.  The  collection  of  rubber 
was  started  about  1880,  but  the  trade  has  not  assumed  large  pro- 

¥)rtion8.  In  1907  the  value  of  the  rubber  exported  was  £4602. 
he  export  of  wax,  valued  at  £37,000  in  1843,  had  dwindled  in 
1907  to  £2325.  The  cultivation  of  the  ground-nut,  first  exported 
in  1830,  assumed  importance  by  1837,  and  by  1850  had  become  the 
chi^  industry  of  the  colony.  In  1907  the  value  of  the  nuts  was 
£256(685,  over  H  of  the  total  exports  (exclusive  of  specie).  Nearly 
the  whole  male  population  is  er^ged  in  the  industry  ic«- eight  montbia 
of  the  year.  Planted  in  June,  after  the  early  rains,  the  crop  is 
reaped  in  October  or  November  and  exported  to  Eur(H>e  (|  to 
Marseilles)  for  the  extraction  its  oil,  which  is  uspally  sola  as  olive 
oil.  A  feature  of  the  industry  is  the  appearance  at  the  b^jnnii^  of 
the  planting  season  of  thousands  of  men  from  a  distance,  "  strange 
fanners,"  as  they  are  called,  who  are  housed  and  fed  and  given 
farms  to  cultivate.  In  return  they  have  to  give  half  the  produce 
to  the  landlords.  As  soon  as  he  has  sold  hu  nuts,  the  "  stiai^ 
fanner  "  goes  off,  often  not  returning  for  years. 

Apart  from  the  cultivation  of  the  ground-nut,  the  agricultural 
resources  of  the  country  are  undeveloped.  Large  herds  <h  cattle  are 
kept  by  the  Fula,  and  in  cattle  rich  natives  usually  invest  their 
wealth.  Land  can  be  hired  for  2d.  an  acre  per  annum  for  twenty- 
one  years.  All  land  \yiag  vacant  or  unused,  or  to  which  the  occupier 
is  unaMe  to  produce  any  title,  is  vested  in  the  crown.  A  botanical 
station  was  opened  in  1894,  and  the  cultivation  of  American  and 
Egyptian  cotton  was  taken  in  hand  in  1902.  The  experiment 
proved  discouraging.  Great  diffioilty  was  experienced  in  getting 
farmers  to  grow  cotton  for  export,  as  unless  carried  on  on  highly 
scientific  lines  its  cultivation  is  not  so  profitable  as  that  of  thegrouna- 
nut.  The  principal  imports,  of  which  over  }  come  from  Great  Britain 
or  British  colonies,  are  cotton  goods,  kola-nuts  (from  Sierra  Leone), 
tobacco,  rice,  sugar  and  spirits.  In  the  ten  years  1898  to  1^07  the 
average  annual  value  of  the  exp^s  was  £301,000,  of  the  imports 
£316,000.  There  are  no  mines  in  the  colony,  nor  any  apparent 
minoal  wealth,  excec^  ridges  of  ironstone  in  the  regions  above 
McCarthy's  Island.  Bathurst  is  in  telegraphic  communication  with 
Europe  and  the  rest  of  Africa.  There  are  no  railways  in  the  colony, 
but  it  is  traversed  by  well-made  roads  of  a  uniform  width  of  18  ft. 
The  Liverpool  mail  steams  call  at  the  port  every  fortnight.  A 

Bvernment  steams  runs  regularly  fnnn  Bathurst  to  McCarthy's 
and,  and  a  smaller  boat  pues  on  the  upper  river.   The  shipping 
trade  is  chiefly  British ;  French  and.  German  tonnage  coming  next. 

Surrounded  on  all  sides,  save  sea^rards,  by  French  temtory,  the 
colony  largely  depends,  economically,  upon  France,  to  which 
country  most  of  the  exports  go.  A  considerable  entrep6t  trade  is 
also  done  with  the  neighbouring  French  colonies.  The  extent  of 
French  influence  is  indicated  by  the  fact  that  the  five-franc  piece, 
locally  known  as  a  dollar,  is  largely  circulated  throughout  the  pro- 
tectorate, and  is  accepted  as  legal  tender,  although  the  currency  in 
the  colony  proper  is  the  English  coinage. 

Adminisiratum,  Revenue,  Sfc. — The  Gambia  is  administered  by  a 
governor,  assisted  by  an  executive  and  a  legislative  council.  On 
the  last-named  body  nominated  unofficial  members  have  seats. 
The  colony  is  self-supporting  and  has  no  public  debt.  The  revenue, 
which  in  1906  for  the  first  time  ext^eded  £60,000,  is  mainly  derived 
from  customs.  A  company  of  the  West  African  Frontier  Force  ia 
maintuned.  Travelling  commisdoners  visit  the  five  districts  into 
which,  for  administrative  purposes,  the  protectorate  is  divided,  wd 
in  which  the  native  form  of  government  prevails.  From  the  native 
law-courts  app(^  can  be  made  to  the  su^H-eme  court  at  Bathurst. 
There  is  also  at  Bathurst  a  Mabommedan  court,  established  in  I906, 
for  the  trial  of  cases  involving  the  civil  status  of  Moslems. 

Primary  schools  are  maintained  by  the  various  religious  denomi- 
nations, and  recave  grants  from  government.   The  Weskyans  have 
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tho  a  Becondarv  and  a  technical  acfaool.  There  is  a  privately 
lupported  adiooi  for  Mahommedans  at  Bathurst.  The  AjigUcans, 
Weueyana  and  Roman  Catholics  have  numerous  converts. 

History. — Of  the  early  history  of  the  Gambia  district  there  is 
scant  mention.  At  what  period  the  stone  circles  and  pillars 
(apparently  of  a  "  Dniidical "  cliaracter) ,  whose  ruins  are  found  at 
several  places  along  the  upper  Gambia,  were  erected  is  not  known. 
Those  at  Lamin  Koto,  on  the  right  bank  of  the  river  opposite 
McCarthy's  Island,  are  still  in  good  preservation,  and  are  an 
object  of  veneration  to  the  Mahommedans  (see  Geog.  Joum. 
vol.  xii.,  1898).  The  country  appears  to  have  formed  part, 
successively,  of  the  states  of  Ghana,  Melle  and  Songhoi.  The 
relations,  political  and  commercial,  of  the  natives  were  all  with 
the  north  and  east;  consequently  no  large  town  was  founded  on 
the  banks  of  the  river,  nor  any  trade  carried  on  (before  the 
coming  of  the  white  man)  by  vessels  sailing  the  ocean.  About 
the  iith  century  the  district  came  under  Mahommedan  influence. 

The  Portuguese  visited  the  Gambia  in  the  isth  century,  and 
in  the  beginning  of  the  i6th  century  were  trading  in  the  lower 
river.  Embassies  were  sent  from  the  Portuguese  stations  in- 
land to  Melle  to  open  up  trade  with  the  interior,  but  about  the 
middle  of  the  century  this  trade—apparently  mostly  in  gold  and 
slaves — declined.  At  the  end  of  the  century  the  river  was  known 
as  the  resort  of  banished  men  and  fugitives  from  Portugal  and 
Spain.  It  was  on  the  initiative  of  Portuguese  living  in  England 
that  QfxeoL  l^izabeth,  in  1588,  granted  a  patent  to  "  certain 
merchants  of  Exeter  and  others  of  the  west  parts  and  of  London 
ioi  a  trade  to  the  river  of  Senega  and  Gambra  in  Guinea."  This 
company  was  granted  a  monopoly  of  trade  for  ten  years.  Its 
operations  led  to  no  permanent  settlement  in  the  Gambia.  In 
1618  James  I.  granted  a  charter  to  another  company  named 
"  The  Company  of  Adventurers  of  London  trading  into  Africa," 
and  formed  at  the  instigation  of  Sir  Robert  Rich,  afterwards  earl 
of  Warwick,  for  trade  with  the  Gambia  and  the  Gold  Coast. 
This  company  sought  to  open  up  trade  with  Timbuktu,  then 
believed  to  be  a  great  mart  for  gold,  which  reached  the  lower 
Gambia  in  considerable  quantities.  With  this  object  George 
Thompson  (a  merchant  who  had  traded  with  Baiba^)  was  sent 
out  in  the  "  Catherine,"  and  ascended  the  Gambia  in  his  ship  to 
Kassan,  a  Portuguese  trading  town,  thence  continuing  bis  journey 
in  small  boats.  In  his  absence  the  "  Catherine  "  was  seized  and 
the  crew  murdered  by  Portuguese  and  half-castes,  and  Thompson 
himself  was  later  on  murdered  by  natives.  Two  years  afterwards 
Richard  Jobson,  another  agent  of  the  Company  of  Adventurers, 
advanced  beyond  the  falls  of  Barraconda;  and  he  was  followed, 
about  forty  years  later,  by  Vermuyden,  a  Dutch  merchant,  who 
on  his  return  to  Europe  asserted  that  he  had  reached  a  country 
full  of  gold. 

The  Company  of  Adventurers  had  built  a  fort  near  the  mouth 
of  the  Gambia.  This  was  superseded  m  1664  by  a  fort  built  by 
Captain  (afterwards  Admiral  Sir  Robert)  Holmes  on  a  smaU 
island  20  m.  from  the  mouth  of  the  river  and  named  Fort  James, 
in  honour  of  the  duke  of  YoA  (James  II.).  This  fort  was  built 
expressly  to  defend  the  British  trade  against  the  Dutch,  and  from 
that  time  the  British  remained  in  permanent  occupation  of  one  or 
more  ports  on  the  river.  In  1723  Captain  Bartholomew  Stibbs 
was  sent  out  by  the  Royal  African  Company,  which  had  succeeded 
the  earlier  companies,  to  verify  Vermuyden's  reports  of  gold. 
He  proceeded  60  m.  above  the  falls,  but  the  land  of  gold  was  not 
found.  The  Frrach  now  became  rivals  for  the  trade  of  the 
Gambia,  but  the  treaty  <A  Versailles  in  1 783  asdgned  the  trade  in 
the  river  to  Britain,  reserving,  however,  Albrecte  for  French  trade, 
while  it  assigned  Uie  Sen^al  to  France,  mth  the  reserrotion  of 
the  right  of  the  British  to  trade  at  Fortendic  for  gum.  This 
arrangement  remained  in  force  till  1857,  when  an  exchange  of 
possessions  was  effected  and  the  lower  Gambia  became  a  purely 
British  river.  In  the  period  between  the  signing  of  the  treaty  of 
Versailles  and  1885  the  small  territories  which  form  the  colony 
proper  were  acquired  by  purchase  or  cession  from  native  kings. 
St  Mary's  Isle  was  acquired  in  1806;  McCarthy's  Isle  was  bought 
in  1823;  the  Ceded  Mile  was  granted  by  the  king  of  Barra  in 
1836;  and  British  Kommbo  between  1840  and  1855.  During 


this  period  the  colony  had  gone  throu^  an  economic  crisis  by 
the  abfdition  of  the  slave  trade  (1807),  which  had  been  since  1663 
its  chief  financial  support.  The  banning  of  a  return  to  pro- 
sperity came  in  1816  when  some  British  traders,  obliged  to  leave 
Senegal  on  the  restoration  of  that  country  to  France  after  the 
Napoleonic  wars,  founded  a  settlement  on  St  Mary's  Isle.  From 
that  year  the  existing  colony,  as  distinct  from  trading  on  the  river, 
dates.  The  Gambia  witnessed  many  administrative  changes. 
When  the  slave  trade  was  abolished,  the  settlement  was  placed 
under  the  jurisdiction  of  the  governor  of  Sierra  Leone,  and  was 
formally  annexed  to  Sierra  Leone  on  the  dissolution  of  the  Royal 
African  0>mpany  (1822).  It  so  remained  imtil  X843,  when  the 
Gambia  was  made  an  mdependent  colony,  its  first  governor 
being  Henry  Frowd  Seagram.  Afterwards  (1866)  the  Gambia 
became  a  portion  of  the  officially  styled  "  West  African  Settle- 
ments." In  1888  it  was  ^;ain  made  a  separate  government, 
administered  as  a  crown  colony.  Between  the  years  last 
mentioned — 1866-1888 — the  colony  had  suffered  from  the  retro- 
grade policy  adopted  by  parliament  in  respect  to  the  West 
African  Settlements  {vide  Report  of  the  Select  Committeeof  1865). 

In  1S70  negotiations  were  opened  between  France  and  Great 
Britain  on  the  basis  of  a  mutual  exchange  of  territories  in  West 
Africa.  Suspended  owing  to  the  outbreak  of  the  Franco-Prussian 
War  the  negotiations  were  resumed  in  1876.  "  Definite  proposals 
were  at  that  time  formulated  by  which  the  Gambia  was  to  be 
exchanged  for  all  posts  by  France  betweoi  the  Rio  Pongas 
(Pongo  river,  Frendi  Guinea)  and  the  Gabun.  Thb  would  have 
been  a  comprehensive  and  intelligible  arrangement,  but  so  strong 
a  feeling  in  opposition  to  any  cession  of  British  territory  was 
manifested  in  parliament,  and  by  various  mercantile  bodies, 
that  the  government  of  the  day  was  unable  to  press  the  scheme."* 
Nothing  was  done,  however,  to  secure  for  the  Gambia  a  suitable 
kinterland,  and  in  1877  the  4th  earl  of  Carnarvon  (then  colonial 
secretary)  warned  British  traders  that  they  proceeded  beyond 
McCarthy's  Isle  at  their  own  risk.  Meantime  the  Frendi  from 
Senegal  pushed  their  frontier  close  to  the  British  settlements, 
so  that  when  the  boundaries  were  settled  by  the  agreement  of 
the  loth  of  August  1889  with  France,  Great  Britain  was  able  to 
secure  <»ily  a  ten-kilometre  strip  on  ather  side  of  the  river.  This 
documoit  fixed  the  frontier  of  the  British  protectorate  inland  at 
a  radius  of  10  m.  from  the  centre  of  the  town  of  Yarbatenda; 
which  town  is  situated  at  the  limit  of  navigability  of  the  Gambia 
from  the  sea.  By  Art.  5  of  the  Anglo-French  convention  of  the 
8th  of  April  1904,  Yarbat^ida  was  ceded  to  France,  with  the 
object  of  giving  that  country  a  port  on  the  river  accesnble  to 
sea-going  merchantmen. 

Since  1871  the  colony  had  been  self-supporting,  but  on  the 
acquirement  of  the  protectorate  it  was  decided,  in  order  to  balance 
increasing  expenditure,  to  imp(»e  a  "  hut  tax  "  on  the  natives. 
This  was  done  in  1895.  The  tax,  which  averages  48.  per  annum 
fOT  a  family,  met  with  no  oppositi(HL 

In  1893  a  slave-raiding  chief,  named  Fodi  Kabba,  had  to  be 
forcibly  expelled  from  British  territory.  In  1894  another  sUve- 
raider,  Fodi  Silah,  gave  much  trouble  to  the  protectorate.  An 
expedition  under  Captain  £.  H.  (afterwards  admiral)  Gamble 
succeeded  in  routing  him,  and  Fodi  Silah  took  refuge  in  French 
territory,  where  he  died.  During  the  expedition  Captain  Gamble 
was  led  into  an  ambush,  and  in  this  engagement  lost  1 5  killed  and 
47  wounded.  In  1900  trouble  again  arose  through  the  agency  of 
Fodi  Kabba,  who  had  fixed  his  residence  at  Medina,  in  French 
territory.  Two  travelling  commissioners  (Mr  F.  C.  Sitwell  and 
Mr  Silva)  were  murdered  in  June  of  that  year,  at  a  place  called 
Suankandi,  and  a  punitive  expedition  was  sent  out  under 
Colonel  H.  E.  Brake.  Suankandi  was  captured  and,  the  Frrach 
co-operating,  Medina  was  also  captured,  Fodi  Kabba  being 
killed  on  the  23rd  of  March  1901. 

The  people  of  the  protectorate  are  in  general  peaceful  and 
contented,  and  slave  trading  is  a  thing  of  the  past.  Provision 
was  moreover  made  by  an  ordinance  of  1906  for  the  extinction  of 
slavery  itself  throughout  the  protectorate,  it  being  enacted  that 

^Extract  from  a  despatch  of  Lord  Salisbury  to  the  British 
ambassador  to  France,  dated  30th  of  March  1893. 
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henceforth  all  children  born  of  slaves  were  free  from  birth,  and 
that  all  slaves  became  free  on  the  death  of  their  master. 

See  the  Annual  Reports  on  the  colony  published  by  the  colonial 
office,  Londoa,  which  give  the  latest  omdal  information!  C.  P. 
Lucas's  Histaneal  Geography  ^  the  British  Colonies,  vol.  iu.,  West 
Africa  (2nd  ed.,  Oxford,  looo)  (this  book  contains  valuable  InbUo- 
graphical  notes);  and  The  Gambia  Colony  and  Protectorate,  an 
official  handbook  (with  map  and  conuderable  historical  information), 
by  F.  B.  Archer,  treasurer  of  the  colony  (London,  1906).  Early 
accounts  of  the  country  will  be  found  in  vol.  ii.  of  Thomas  Astley  s 
New  General  Collection  ^  Voyages  and  Travels  (London,  1745-1747). 
See  alao  Major  W.  Gray  and  Sur^n  Dodiard,  Traads  tn  Western 
Africa  in  iSi8~i82Xt  from  the  Riv»  Gambia  . ,  .to  the  River  Niger 
(London,  1829).  The  flora  has  been  the  subject  of  a  special  study, 
A.  Rangon,  La  Flore  utiledvbassindelaGambielBordeaux,  1895).  Most 
of  the  boolra  mentioned  under  Gold  Coast  also  deal  with  the  Gambia. 

OAMBIER.  JAMES  GAMBIER,  Bakon  (i75<^i&35)>  English 
admiral,  was  bom  <m  the  13th  of  Octobex  1756  at  the  Bahamas, 
of  whidi  his  father,  John  GamtHor,  was  at  that  thne  lieatenant- 
govenuHT.  He  entned  the  navy  In  1767  as  a  midshipman  on 
board  tiie  "  Yarmouth,"  under  the  command  of  fate  uncle;  and, 
his  family  interest  obtaining  for  him  rapid  promoti<m,  he  was 
raised  in  1778  to  the  rank  of  post-captain,  and  apptanted  to  the 
"  Raleigh,"  a  fine  32-gun  fri^te.  At  the  peace  of  1783  he  was 
placed  on  faalf-pay;  but,  on  the  outbreai:  of  the  war  of  the 
French  Revolution,  he  was  appointed  to  the  command  of  the 
74-gun  ship  "  Defence,"  under  Lord  Howe;  and  in  hex  he  had 
an  honourable  share  in  the  battle  on  the  ist  of  June  1794.  In 
rea)gmtion  of  his  services  on  this  occasion,  Captain  Gambler 
received  the  gold  medal,  and  was  made  a  colonel  of  marines; 
the  following  year  he  was  advanced  to  the  ranh  oi  rear-admiral, 
and  a{^Knnted  one  of  the  lords  of  the  admiralty.  In  this  office  he 
continued  far  six  years,  till,  in  February  i8ox,  he,  a  vice-admiral 
of  1799,  hcnsted  his  flag  on  board  the  "  Neptune,"  of  98  guns, 
as  third  in  command  of  the  Channel  Fleet  under  Admiral  Com- 
wallis,  where,  however,  he  remained  for  but  a  year,  when  he  was 
appointed  governor  of  Newfoundland  and  commander-in-chief 
of  the  ships  on  that  station.  In  May  1S04  he  returned  to  the 
admiralty,  and  with  a  short  intermission  in  1806,  continued 
there  during  the  naval  administration  of  Lord  Melville,  of  his 
unde.  Lord  Barham,  and  of  Lord  Mulgrave.  In  November  1805 
he  was  raised  to  the  rank  of  admiral;  and  in  the  summo'  of  1807, 
whilst  still  a  lord  of  the  admiralty,  be  was  appointed  to  the 
command  of  the  fleet  ordered  to  the  Baltic,  which,  in  ocmcert 
triUi  the  army  undtt  Laitd  Cathcart,  reduced  Cc^tenhagen,  and 
enforced  the  surrender  of  the  Danish  navy,  consisting  of  nineteen 
ships  of  the  line,  besides  frigates,  sloops,  gunboats,  and  naval 
stores.  Urn  service  was  considered  by  the  government  as  worthy 
of  special  acknowledgment;  the  naval  and  military  commanders, 
officers,  seamen  and  soldiers  received  the  thanks  of  both  Houses 
of  Parliament,  and  Admiral  Gambierwasrewarded  with  a  peerage. 

In  the  spring  of  the  following  year  he  gave  up  his  seat  at  the 
admiralty  on  being  appointed  to  the  command  of  the  Channel 
Fleet;  and  in  that  capacity  he  witnessed  the  partial,  and  pre- 
vented the  total,  destruction  of  the  Frendi  fleet  in  Basque  Roads, 
on  the  1 3th  of  April  1809.  It  is  in  connexion  with  this  event, 
which  might  have  been  as  monorable  in  the  history  oi  the  British 
navy  as  it  is  in  the  life  of  Lord  Dundonald  (see  Dundonaio), 
that  Lord  Gambler's  name  is  now  best  known.  A  court-martial, 
assembled  by  order  of  a  friendly  admiralty,  and  presided  over 
by  a  warm  partisan,  "  most  honourably  acquitted  "  him  on  the 
charge  "  that,  on  the  1 2th  of  April,  the  enemy's  ships  being  then 
on  fire,  and  the  signal  having  been  made  that  they  could  be 
destroyed,  he  did,  for  a  considerable  time,  neglect  or  delay  taking 
effectual  measures  for  destroying  thm  ";  but  this  decision  was 
in  reality  nothing  more  than  a  party  statement  of  the  fact  that  a 
commander-in-chief,  a  supporter  of  the  government,  is  not  to  be 
omdemned  <a  bn^n  for  not  being  a  person  of  brilliant  genius  or 
dauntless  resolution.  No  one  now  doubts  that  the  Fr^ch  fleet 
should  h&ve  been  reduced  to  ashes,  and  might  have  been,  had 
Lord  Gamlner  had  the  talrats,  the  energy,  or  the  e^>erien(»  M 
many  of  his  juniors.  He  continued  to  hold  the  command  of  the 
Channel  Fleet  for  the  full  period  of  three  years,  at  the  end  of  which 
time — in  1811 — he  was  superseded.  In  1814  he  acted  in  a  dvil 
caiwdty  as  chief  commisuonor  for  n^tiating  a  treaty  of  peace 


with  the  United  States;  for  his  exertions  in  which  business  he 
was  honoured  with  the  Grand  Cross  of  the  Bath.  In  1830  he  was 
raised  to  the  hi^  rank  of  admiral  of  the  fleet,  and  he  died  on  the 
X9th  of  April  1833. 

Lord  Gambler  was  a  man  of  earnest,  almost  morbid,  religious 
prindple,  and  of  undoubted  courage;  but  the  administration  of 
the  admiralty  has  seldom  |^ven  rise  to  such  flagrant  scandals  as 
during  the  time  when  be  was  a  member  ot  it;  and  through  the 
whole  war  the  self-esteem  of  the  navy  suffered  no  such  wound  as 
during  Lord  Gambler's  command  in  the  Bay  of  Biscay. 

The  so-called  Memorials,  Personal  and  Historical,  of  Admiral 
Lord  Gambier,  by  Lady  Chatterton  (1861),  has  no  historical  value. 
The  life  of  Lord  Gambier  is  to  be  read  in  Marshall's  Royal  Naval 
Biography,  in  Ralfe's  Naval  Biopaphy,  in  Lotd  Dundooaui's  AuUh 
bioeraphy  of  a  Seaman,  in  the  Minutea  oi  the  Courta-Martial  and  in 
the  general  history  of  the  period. 

GAMBIER,  a  village  of  College  township,  Knox  county,  Ohio, 
U.S.A.,  on  the  Kokosing  river,  5  m.  £.  of  Mount  Vernon.'  Pop. 
(1890)  660;  (1900)  751.  It  is  served  by  the  Cleveland,  Akron  & 
Columbus  railway.  The  village  is  finely  situated,  and  is  the  seat 
of  Kenyon  College  and  its  theological  seminary,  Bexley  Hall 
(Protestant  Episcopal),  and  of  Harcourt  Fkice  boarding  school 
for  giris  (1889),  also  Protestant  Episcopal.  Hie  college  was  in- 
corporated in  1834  as  the  "  The^gicai  Seminary  of  the  Protes- 
tant Episcopal  Church  in  the  Diocese  of  Ohio";  but  in  iBgi 
"  Kenyon  College,"  the  name  by  which  the  institution  has  always 
been  known,  became  the  official  title.  Its  first  exercises  were  held 
at  Worthington,  Ohio,  in  the  home  of  Philander  Chase  (1775- 
1852),  first  Protestant  Episcopal  bishop  in  the  North-west 
Territory,  by  whose  efforts  the  funds  for  its  endowment  had  been 
raised  in  England  in  1823-1824,  the  chief  donors  being  Lords 
Kenyon  and  Gambier.  The  first  permanent  building,  '*  Old 
Kenyon  "  (still  standing,  and  used  as  a  dormitory),  was  erected 
on  Gambier  Hill  in  1827  in  the  midst  of  a  forest.  ^1907-1908 
the  theological  seminary  had  18  students  and  the  collegiate 

department  Z19. 

Some  account  of  thefounding  of  the  college  may  be  found  in  Bishop 
Chase's  Reminiscences;  an  AtUobiotraphy,  comprising  a  History  of  the 
Principal  Eoents  in  the  Author's  Life  to  1847  (3  vols.,  New  York,  1848). 

GAMBOGE  (from  Camboja,  a  name  of  the  district  whence  it  is 
obtained),  a  gum-resin  procured  from  Garcinia  SanhuHit  a 
dioecious  tree  with  leathery,  laurel-like  leaves,  small  yellow 
flowers,  and  usnaliy  squaro^iaped  and  four-deeded  fruit,  a 
membear  of  the  natural  ordtt  Gutdferae,  and  indigenous  to 
Cambodia  and  parts  erf  Siun  and  ci  the  south  of  Cochin  China, 
formerly  comprised  in  Oambojan  teiritory.  The  juice,  which 
when  hardened  constitutes  gamboge,  is  contained  in  the  bark  of 
the  tree,  chiefly  in  numerous  ducts  in  its  middle  layer,  and  from 
this  it  is  procured  by  making  indsions,  bamboo  joints  being 
placed  to  receive  it  as  it  exudes,  (xamboge  occurs  in  commerce 
in  cylindrical  pieces,  known  as  pipe  or  roll  gamboge,  and  also, 
usually  of  inferior  quality,  in  cakes  or  amorphous  masses.  It  is 
of  a  dirty  orange  externally;  is  hard  and  brittle,  breaks  with  a 
oonchoidal  and  reddiah-^Uow,  i^teniug  fracture,  and  affords  a 
brilliant  yellow  powder;  is  odourlesB,  and  has  a  taste  at  first 
slight,  but  subsequently  acrid;  ianoB  with  water  an  emulsion; 
and  oondsts  of  from  30  to  25%  of  gum  soluble  in  wato',  and  from 
70  to  75%  of  a  resin.  Its  commonest  adulterants  are  rice-flour 
and  pulverized  bark. 

Gamboge  {Cambogia)  is  a  drastic  hydrag<^e  cathartic,  caus- 
ing much  griping  and  irritation  of  the  intestine.  A  small 
quantity  is  at»orbed,  adding  a  yellow  ingredient  to  the  urine 
and  acting  as  a  mild  diuretic.  Its  irritant  action  on  the  skin  may 
cause  the  formation  <rf  pustules.  It  is  less  active  only  than 
croton  oil  and  elaterium,  and  may  be  given  in  doses  of  half  to  two 
grains,  a)mbined  with  Kune  sedative  such  as  hyoscyamus,  io 
apopl«Qr  and  in  extreme  cases  (rf  drcq»y.  Gamboge  is  lued  as  a 
pigment,  and  as  a  cohnuing  matter  for  vainishes.  It  ^q>ears  to 
have  been  first  broni^t  into  Europe  by  merchants  from  the  East 
at  the  dose  of  the  i6th  century. 

GAMBRINUS,  a  mythical  Flemish  king  ^o  is  credited  with  the 
first  brewing  of  beer.  His  name  is  usually  derived  from  that  of 
Jul  Primus,  i.e.  Jan  (John)  I.,  the  victorious  duke  of  Brabant, 
from  1261  to  1394,  who  was  president  of  the  Brussels  gild  of 
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brewers;  his  portrait  with  a  foaming  glass  of  ale  in  his  hand  had 
the  place  of  honour  in  the  gild-hall,  and  this  led  in  time,  it  is 
suggested,  to  the  myth  of  the  beer-king  who  is  usually  repre- 
sented outside  a  barrel  with  a  tankard  in  his  hand. 

OAHB»  a  word  which  in  its  primary  and  widest  significance 
means  any  amusement  or  sport,  often  combined  in  the  early 
examples  with  "  glee,"  "  play,"  "  joy  "  or  «  solace."  It  is  a 
common  Teutonic  word,  in  O.  Eng.  gamen,  in  O.H.G.  gaman,  but 
only  appears  in  modem  usage  outside  English  in  Dan.  gammen 
and  Swed.  gamman.  The  ulterior  derivation  is  obscure,  but 
philologists  have  identified  it  with  the  Goth,  gaman,  companion 
or  companionship;  if  this  be  so,  it  is  compounded  of  the  prefix 
ga-,  with,  and  the  root  seen  in  "  man."  Apart  from  its  primary 
and  general  meaning  the  word  has  two  specific  applications,  first 
to  a  contest  played  as  a  recreation  or  as  an  exhibition  of  skill,  in 
accordance  with  rules  and  regulations;  and,  secondly,  to  those 
wild  animals  which  are  the  ob]*«:ts  of  the  chase,  and  their  fiesh  as 
used  for  food,  distinguished  as  such  from  meat,  fish  and  poultry, 
and  from  the  flesh  of  deer,  to  which  the  name  "  venison  "  is  given. 
For  "  game,"  from  the  legal  aspect,  and  the  laws  relating  to  its 
purstiit  and  capture  see  Game  Laws.  The  athletic  contests  of  the 
ancient  Greeks  i&yuyts)  and  the  public  shows  (ludi)  of  the  arena 
and  amphitheatre  of  the  ancient  Romans  are  treated  below 
(Gaues,  Classical);  the  various  forms  of  modern  games, 
indoor  and  outdoor,  whether  of  skill,  strength  or  chance,  are 
dealt  with  under  their  specific  titles.  A  special  use  ("gaming" 
or  "gambling")  restricts  the  term  to  the  playing  of  games  for 
money,  or  to  betting  and  wagering  on  the  results  of  events,  as  in 
horse-radng,  &c.  (see  Gauing  and  Wagebing).  "  Gamble," 
"  gambler  "  and  "  gambling  "  appear  very  late  in  English.  The 
earliest  quotations  in  the  Stew  English  Dictumary  for  the  three 
words  are  dated  1775,  1747  and  1784  respectively.  They  were 
first  regarded  as  cant  or  slang  words,  and  implied  a  reproach, 
either  as  referring  to  cheats  or  sharpers,  or  to  those  who  played 
recklessly  for  extravagant  stakes.  The  form  of  the  words  is 
obscure,  but  is  supposed  to  represent  a  local  variation  gammle  of 
the  M.E.  gamenian.  From  this  word  must,  of  course,  be  dis- 
tinguished "  gambol,"  to  sport,  frisk,  which,  as  the  older  forms 
(^imbiUd,  gambaud)  show,  is  from  the  Fr.  gambade,  leap,  jump,  of 
a  hoise,  It.  gaptbado,  gamba,  leg  (Mod.  Fz.jambe). 

GAME  LAWS.  This  title  in  English  law  is  applied  to  the 
statutes  which  regulate  the  right  to  pursue  and  take  or  kill 
certain  Idnds  of  wild  animals  (see  above).  The  existence  of 
these  statutes  is  due  to  the  rules  of  the  common  law  as  to  the 
natiure  of  property,  and  the  interest  of  the  Norman  sovereigns 
and  of  feudal  superiors  in  the  pleasures  of  sport  or  the  chase. 
The  substantial  hams  of  the  law  of  property  is  physical  possession 
of  things  and  the  power  to  deal  with  them  as  we  see  fit.  By  the 
common  law  wild  animals  are  regarded  as  res  nuUius,  and  as  not 
being  the  subject  of  private  property  until  reduced  into  possession 
by  being  killed  or  captured.  A  bird  in  the  hand  is  owned:  a 
bird  in  the  bush  is  not.  Even  bees  do  not  become  property  until 
hived.  "  lliot^  a  snrm  lights  in  my  tree/'  says  Biacton, 
"  I  have  no  more  properly  therein  l^an  I  have  in  the  birds  which 
make  their  nests  thereon."  If  reclaimed  or  confined  they  become 
property.  If  they  escape,  the  rights  of  the  owner  continue  only 
while  he  is  in  pursuit  of  the  fugitive,  i.e.  no  other  person  can  in 
the  meantime  establish  a  right  of  property  against  him  by 
capturing  the  animal.  A  swarm  of  bees  "  which  fly  out  of  my 
hive  are  mine  so  long  as  I  can  keep  them  in  sight  and  have 
power  to  pursue  them."  But  the  right  of  recapture  do^  not 
entitle  the  owner  to  follow  his  animals  on  to  the  lands  of  another, 
and  the  only  case  in  which  any  right  to  follow  wild  animals  on  to 
the  lands  of  others  is  now  expressly  recognised  is  when  deer  or 
hares  are  himted  with  hounds  or  greyhounds.  Has  recognition 
merely  excepts  such  pursuit  from  the  law  as  to  criminal  game  tres- 
pass,  and  fox-hunters  and  those  who  course  hares  or  hunt  stags 
are  dvitly  liable  for  trespass  if  they  pass  over  land  without  the 
consent  of  the  occupier  (Paul  v.  Summerkayes,  1878, 4  Q.B.D.  9). 

It  is  a  maxim  of  the  common  law  that  things  in  which  no  one 
can  claim  any  property  belong  to  the  crown  by  its  prerogative: 
this  rule  has  been  applied  to  wild  animals,  and  in  particular  to 


deer  and  what  is  now  called  "  game."  The  crown  rights  may 
pass  to  a  subject  by  grant  or  eqmvalent  prescription.  In  the 
course  of  time  the  exclusive  right  to  take  game,  &c.,  on  lands 
came  to  be  regarded  as  incidental  to  the  ownership  or  occupation 
of  the  lands.  This  is  described  as  the  right  to  game  raUone  sdi. 
In  certain  districts  of  England  which  are  crown  forests  or  chases 
or  legal  parks,  or  subject  to  rights  of  free  warren,  the  right  to 
take  deer  and  game  is  not  in  the  owner  or  occupier  of  the  soil,  but 
is  in  the  crown  by  prerogative,  or  ratione  privUegii  in  the  grantee 
of  the  rights  of  chase,  park  or  free  warren,  which  are  anterior  to 
and  superior  to  those  of  the  owner  or  occupier  of  the  lands  over 
which  the  privilege  has  been  granted.  In  all  cases  where  these 
special  rights  do  not  exist,  the  right  to  take  or  kill  wild  animals  is 
treated  as  a  profit  incidental  to  the  ownership  or  occupation  of 
the  land  on  which  they  are  found,  and  there  is  no  public  right  to 
take  them  on  private  land  or  even  on  a  highway;  nor  is  there  any 
method  known  to  the  law  by  which  the  public  at  large  or  an 
undefined  body  of  persons  can  lawfully  acquire  the  right  to  take 
wild  a"''i"al«  in  alieno  sdo. 

In  the  nature  of  things  the  right  to  take  wild  animals  is 
valuable  as  to  deer  and  the  animals  usually  described  as  game, 
and  not  as  to  those  which  are  merely  noxious  as  vermin,  or  simply 
valueless,  as  small  birds.  Upon  the  rules  of  the  common  Law 
there  has  been  grafted  much  legislation  which  up  till  the  end  (rf 
the  iSth  century  was  framed  for  the  preservation  of  deer  and 
game  for  the  recreation  and  amusement  of  persons  of  fortune, 
and  to  prevent  persons  of  inferior  rank  from  squandering  in  the 
pursuit  of  game  tune  which  their  station  in  life  required  to  be 
more  profitably  emphiyed.  These  enactments  included  the 
rigorous  code  known  as  the  Laws  of  the  Forest  (see  Forest 
Laws),  as  well  as  what  are  usually  called  the  Game  Laws. 

In  England  the  older  statutes  relating  to  game  were  all  repealed 
early  in  the  19th  century.  From  the  time  of  Richard  H.  (1389) 
to  1831,  no  person  might  kill  game  unless  qualified  by  estate  or 
social  standing,  a  qualification  raised  from  a  40s.  freehold  in  1389 
to  an  interest  of  £100  a  year  in  freehold  or  £150  in  long  leaseholds 
U6y$),  In  1831  this  qualification  by  estate  was  abolished  as  to 
England.  But  in  Sa>tland  the  ri^t  to  hunt  is  theoretically 
reserved  to  persons  who  have  in  heritage  that  unknown  quantity 
a  "  plough-gate  of  land  "  (Scots  Act  ,1621,  c  31);  and  in  Irdand 
qualifications  by  estate  are  made  necessary  for  killing  game  and 
keeping  sporting  dogs  (Irish  Act  1698,  8  Will.  ni.  c  8).  In 
England  the  game  laws  propa:  consist  of  the  Night  Poaching  Acts 
of  1828  and  1844,  the  Game  Act  of  1831,  the  Poaching  Prevention 
Act  1862,  and  the  Ground  Game  Acts  of  1880  and  1906.  From 
the  fact  that  the  right  of  landowners  over  wild  aninuds  on  their 
land  does  not  amount  to  ownership  it  follows  that  they  cannot 
prosecute  any  one  for  stealing  live  wild  animals:  and  that  apart 
from  the  game  laws  the  only  remedy  against  poachers  is  by  dvil 
action  for  trespass.  As  between  trespasser  and  landowner  the 
law  is  peculiar  {Blades  v.  Htggs,  1865,  11  H,L.C.  621).  If  A 
starts  aiid  kills  a  hare  on  B's  land  the  dead  haie  bekuogs  to  B 
(rattone  so20  and  not  to  A,  tliou^  he  has  ti^en  the  hare  by  hisown 
^orts  (per  indusHam).  But  if  A  hunts  the  haie  bxaa  B's  land 
on  to  C'a  land  and  there  kills  it,  the  dead  hare  belongs  to  A  and 
not  to  B  or  C.  It  is  not  B's  because  it  was  not  taken  on  his  land, 
and  it  is  not  C's  because  it  was  not  started  on  his  land.  In  other 
words  the  right  of  each  owner  is  limited  to  animals  both  started 
and  killed  on  his  own  land,  and  in  the  case  of  conflicting  claims 
to  the  animal  taken  (made  ratione  soli)  the  captor  can  make  title 
(per  indusiriam)  against  both  landowners.  U  he  is  a  trespasser 
he  is  liable  to  dvil  or  criminal  proceedings  by  both  landowners, 
but  the  game  is  his  unless  forfeited  under  a  statute.  Another 
peculiar  result  of  the  law  is  that  where  trespassers  (e.g.  poachers) 
kill  and  cany  off  game  or  rabbits  as  put  of  one  continuous 
transaction  th^  are  not  guilty  of  theft,  but  only  of  game  treqnss 
(R.  v.  Townley,  1871,  L.R.  i  C.C.R.  315),  but  it  is  theft  for  a 
tre^Msser  to  pick  up  and  carry  off  a  pheasant  killed  by  the  owner 
of  the  land  on  his  own  land  or  even  a  pheasant  killed  by  an 
independent  gang  of  poachers.  The  young  of  wild  animals 
belong  (propter  impotentiam)  to  the  owner  of  the  land  until  they 
are  able  to  fiy  or  run  away.   This  right  does  not  extend  to  the 
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(tf  wild  Uida.  But  the  owner  ran  reduce  the  ^sg»  into 
poueuion  by  taking  them  up  and  setting  ibtm  under  hens  or  in 
enclosures.  And  if  this  is  dcme  persons  who  take  thm  are 
thieves  and  not  merely  poachers.  A  game  farm,  like  a  decoy  for 
wild  water-fowl,  is  treated  as  a  trade  or  business;  but  a  game 
preserve  in  which  full-grown  animals  fly  or  run  wild  is  subject  to 
the  ordinary  incidents  of  the  law  as  to  animals  ferae  naturae. 

The  classification  of  wild  animals  for  purposes  of  sport  In  England 
is  as  follovra: — 

I.  Beasts  of  forest  are  hart  and  hind  (red  deer),  boar,  wolf  and  all 
beasts  of  venery. 

3.  Beasts  of  chase  and  park  are  buck  and  doe  (fallow  deer),  fox, 
marten  and  roe,  or  all  beasts  of  venery  and  hunting.  ^ 

3.  Beasts  of  Jfree)  warren  are  roe,  hare,  rabbit,  partridge,  pheasant, 
woodcock,  quatl,  rail  and  heron. 

4.  Game,  as  defined  by  the  Night  Poaching  Act  of  1828  and  the 
Game  Act  of  1831,  is  pheasant,  partridge,  black  game,  red  grouse, 
bustard  and  hare.  In  France  game  (gibier)  indudes  everything 
eatable  that  runs  or  flies. 

5.  Wild  fowl  not  in  any  of  the  previous  lists  which  are  nevertheless 
prized  for  sport,  e.g.  duck,  snipe,  plovers,  &c. 

6.  Wild  birds  not  falling  within  class  4  are  more  or  less  protected 
against  destruction  by  the  Wild  Birds  Protection  Acts,  wluch  were, 
however,  passed  with  quite  other  objects  than  the  game  laws. 

As  regards  class  I  no  subject  without  special  authority  of  the 
crown  may  kill  within  a  forest  or  its  purlieus  or  on  adjacent  high- 
ways, rivers  or  enclosures.  The  right  to  the  animals  in  a  forest  does 
not  depend  on  ownership  of  the  land  but  on  the  royal  prerogative 
as  to  the  animals,  i.e.  it  exists  not  ratione  soli  but  ratione  printegii: 
and  this  right  is  not  in  any  way  altered  by  the  Game  Act  18^1. 
A  chase  is  a  forest  in  the  hands  of  a  subject  and  a  legal  park  (which 
is  an  enclosed  chase)  is  created  by  crown  grant  or  oy  prescription 
founded  on  a  lost  grant.  The  rights  of  the  grantee  are  m  substance 
the  same  as  those  of  the  crown  m  a  forest,  and  do  not  depend  on 
ownership  of  the  soil.  In  the  case  of  a  free  warren  the  grantee 
usually  but  not  necessarily  owns  some  or  all  of  the  soil  over  which 
the  right  of  warren  runs.  The  right  of  free  warren  depends  on 
crown  grant  or  prescription  founded  on  lost  grant,  and  involves  a 
right  of  property  over  beasts  and  fowl  of  warren  on  all  lands  within 
the  franchise.  As  will  appear  from  the  list  above,  some  game  birds 
are  not  fowl  oi  warren,  e,g.  black  game  and  red  grouse  {Duke  of 
Devonshire  v.  Lodge,  1837,  7  B.  &  C.  39).  Free  warren  is  quite 
different  from  ordinary  warrens,  in  which  hares  or  rabbits  are  bred 
by  the  owner  of  the  soil  for  sport  or  profit.  Ground  game  in  such 
warrens  is  protected  under  the  Larceny  Act  1861,  s.  17,  as  well  as  by 
the  game  laws.  In  manors,  of  which  none  have  been  created  since 
1290,  the  lord  by  his  franchise  had  the  spordng  rights  over  the 
manor,  but  at  the  present  time  this  right  is  restricted  to  the  commons 
and  wastes  of  the  manor,  the  freehold  whereof  is  in  him,  and  does  not 
extend  to  enclosed  freeholds  nor  as  a  general  rule  to  enclosed  copy- 
holds, unless  at  the  time  of  enclosure  the  sporting  rights  were 
reserved  to  him  by  the  Enclosure  Act  or  award  (^Sowerby  v.  Smith, 
iS7$,  L.R.  8  CP.  $14).  In  other  words  his  rights  exist  ratione 
soli  and  not  ratione  privilegii.  The  Game  Act  1831  gives  lords  of 
manors  and  privil^ed  persons  certain  Vights  as  to  appointing 
gamekeepers  with  special  powers  to  protect  game  within  the  district 
over  which  thdr  rights  extend  (ss.  13,  14,  15,  16).  The  game  laws 
in  no  way  cut  down  the  special  privileges  as  to  forest,  park,  chase  or 
free  warren  (1831,  s.  9),  and  confirm  the  sporting  right  of  lords  of 
manors  on  the  wastes  of  the  manor  (183 1,  s.  10).  As  to  all  lands  not 
affected  by  these  rights,  the  right  to  kill  or  take  game  on  the  land  ts 
presumably  in  the  occupier.  On  letttne  land  the  owner  may,  subject 
to  the  qualifications  herdnafter  stated,  reserve  to  himself  die  right 
to  kill  or  take  "  game  "  or  rabbits  or  other  wild  animals  concurrently 
with  or  in  exclunon  of  the  tenant.  Where  the  exclusive  right  is  in 
the  landlord  the  tenant  is  not  only  liable  to  forfeiture  or  damages  for 
breaches  of  covenants  in  the  lease,  but  is  also  liable  to  penalties  on 
summary  conviction  if  without  the  lessor's  authority  he  pursues, 
Idlls  or  takes  any  "  game  "  upon  the  land  or  gives  permission  to 
others  to  do  so  (1831,  s.  12).  In  effect  he  is 
made  criminally  liable  for  gametrespasson  lands 
in  his  own  occupation,  so  w  as  relates  to  game, 
but  is  not  so  liable  if  he  takes  rabbits,  snipe, 
woodcock,  quails  or  rails. 

The  net  effect  of  the  common  law  and  the 
game  laws  is  to  give  theoccupier  of  lands  and  the 
owner  of  sporting  rights  over  them  the  following 
remedies  against  persons  who  infringe  their  right 
to  kill  or  take  wild  animals  on  the  land.  A 
stranger  who  enters  on  the  land  of  another  to 
take  any  wild  animals  is  liable  to  the  occupier  for 
trespass  on  the  land  and  for  the  animals  started 
and  killed  on  the  land  by  the  trespasser.  He  is 
also  criminally  liable  for  game  trespass  if  he  has 
entered  on  the  land  to  search  for  or  in  pursuit  of 
"  game  "  or  woodcock,  snipe,  quail,  landrails  or 
tabbitB.  If  the  trespass  is  in  the  daytime  (whether  on  lands  of  the  1 
subject  or  in  royal  forests,  &c),  the  penalty  on  convictiw  may  not  | 


exceed  4_os.,  unless  five  or  more  persons  go  together,  in  which  case 
the  maximum  penalty  is  £5.  If  a  single  offender  refuses  his  name 
or  address  or  gives  a  false  address  to  the  occupier  or  to  the  owner 
of  the  sporting  rights  or  his  representatives,  or  refuses  to  leave  the 
land,  he  may  be  arrested  by  themt  and  is  liable  to  a  penalty  not 
e»»edtng  £5,  and  if  five  or  more  concerned  together  in  game  tiespaat 
have  a  gun  with  them  and  use  violence,  inrimidation  or  menace,  to 
prevent  the  approach  of  persons  entitled  to  take  their  names  or 
order  them  off  tne  land,  they  incur  a  further  penalty  up  to  £5. 

If  the  trespass  is  in  search  or  pursuit  of  game  or  rabbits  in  the  night- 
time, the  maximum  penalty  on  a  first  conviction  is  imprisonment  with 
hard  labour  for  not  over  uiree  mouths;  on  a  second,  imprisonment, 
&c.,  for  not  over  six  months,  and  the  offender  may  be  put  under 
sureties  not  to  offend  a^ain  for  a  year  after  a  first  conviction  or  for 
two  years  a.fter  a  second  conviction.  For  a  first  or  seomd  offence 
the  conviction  is  summary,  subject  to  appeal  to  quarter  sessions, 
but  for  a  third  offence  the  offender  is  tried  on  indictment  and  is 
liable  to  penal  servitude  (3-7  years)  or  imprisonment  with  hard 
labour  (3  years).  The  (headers  may  be  arrested  by  the  owner  or 
occupier  of  the  land  or  their  servants,  and  if  the  (lenders  assault  or 
offer  violence  by  firearms  or  offensive  weapons  they  are  liable  to  be 
indicted  and  on  conviction  punished  to  the  same  extent  as  in  the  last 
offence.  In  1844  the  above  penalties  were  extended  to  persons  found 
by  night  on  highways  in  search  or  pursuit  of  game.  If  three  or  more 
trespass  together  on  land  by  night  to  take  or  destroy  game  or  rabbits, 
and  any  oS  them  is  armed  with  firearms,  bludgeon  or  other  offensive 
weapon,  they  are  liable  to  be  indicted  and  on  conviction  sentenced 
to  penal  servitude  (3-14  years)  or  imprisonment  with  hard  labour 
(3  years).  By  "  day  "  time  is  meant  from  the  beginning  of  the  first 
hour  before  sunrise  to  the  end  of  the  first  hour  auer  sunset,  and  by 
"  night  "  from  the  end  of  the  first  hour  after  sunset  to  the  beginning 
of  the  first  hour  before  sunrise  (act  of  1828,  s.  13 ;  act  of  1831,  s.  34). 
The  time  is  reckoned  by  local  and  not  by  Greenwich  time. 

The  penalties  for  night  poachii^  are  severe,  but  encounters 
between  the  owners  of  sportii^  ligbts  and  armed  gangs  of  poachers 
have  often  been  attended  by  homicide.  It  is  to  be  obtnved  that  it  is 
ill^;al  and  severely  punishable  to  set  traps  or  loaded  sonos  guns 
for  pojichers  (Offences  against  the  Person  Act  1861,  s.  31),  whereby 
any  grievous  bodily  harm  is  intended  or  may  be  caused  even  to  a 
trespasser,  so  that  the  incursions  of  poachers  can  be  prevented  only 
by  personal  attendance  on  the 'scene  of  their  activities;  and  it  is  to 
be  observed  also  that  the  proviuons  of  the  Game  Laws  above  stated 
are,  so  far  as  concerns  pnvate  land,  left  to  be  enforced  by  private 
enterprise  without  the  interference  of  the  police,  with  the  result 
that  in  some  districts  there  are  scenes  of  private  nocturnal  war. 
Even  in  the  N^ht  Poaching  Act  1844,  which  applies  to  highways, 
the  arrest  of  offenders  is  made  by  owners,  occupiers  or  their  game- 
keepers. The  police  were  not  pven  any  direct  authority  as  to 
poachers  until  the  Poaching  Prevention  Act  1862,  under  which  a 
constable  is  empowered  "  on  any  highway,  street  or  public  place, 
to  search  any  person  whom  he  may  nave  good  cause  to  suspect  of 
coming  from  any  land  where  he  shul  have  been  unlawfully  in  search 
or  pursuit  of  '  game,'  or  any  persons  aiding  or  abetring  such  person, 
and  having  in  nis  possession  any  game  unlawfully  obtained,  or  any 
gun,  part  of  gun,  or  nets  or  engines  used  for  the  killing  or  taking 
game;  and  a^  to  stop  and  search  any  cart  or  other  conveyance  in 
or  upon  which  such  constable  or  peace  officer  shall  have  good  cause 
to  suspect  that  any  such  game,  or  any  such  article  or  thii^,  is  beiiw 
carried  by  such  person."  If  any  such  thing  be  found  the  coostabte 
is  to  detain  it,  and  apply  for  a  summons  against  the  offender,  summon- 
ing him  to  appear  before  a  petty  sessional  court,  on  convicrion 
before  which  he  may  be  fined  not  more  than  £$,  and  forfeits  the 
game,  guns,  &c.,  found  in  his  possession.  In  this  act  "  game  " 
includes  woodcock,  snipe  and  rabbits,  and  the  c^;b  of  game  birds 
other  than  bustards;  and  the  act  applies  to  poaching  either  by  night 
or  by[day.  In  all  cases  of  summary  conviction  for  poaching  an  appeal 
lies  to  quarter  sessions.  In  all  cases  of  poaching  the  game,  &c., 
taken  may  be  forfeited  by  the  court  which  tries  the  poacher. 

Close  Time. — On  certain  days,  and  within  periods  known  as 
"  close  time,"  it  is  illegal  to  Idu  deer  or  game.  The  present  close 
times  are  as  follows : — 


England. 

Ireland. 

.Scotland. 

Hare  .... 
Red  deer  (male)  . 
Fallow  deer  . 
Roe  deer 
Pheasant 

Partridge 

Black  game  . 
Red  grouse  . 
Ptarmigan 

Bustard  (wild  turkey) . 

None 
None 
None 
None 
Feb.  I  to  Sept.  30 

Fd>.  X  to  Aug.  31 

Dec.  10  to  Aug.  20' 
Dec.  10  to  Aug.  12 

None 
March  i  to  Sept.  i 

April  21  to  Aug.  11* 
Jan.  I  to  June  9 
Sept.  20  to  June  10 

None 
Feb.  1  to  Sept.  30 

..L'^^s)  ^ 

Feb.  I  to  Aug.  31 

(1899)  . 
Dec.  10  to  Aug.  20 
Dec.  10  to  Aug.  12 
Dec.  10  to  Aug.  20 
Jan.  10  to  Sept.  I 

None 
None 
None 
None 
Feb.  I  to  Sept.  30 

Feb.  I  to  Aug.  31 

Dec.  10  to  Aug.  30 
Dec.  10  to  Aug.  12 
Dec.  10  to  Aug.  12 
None 

*  Unless  varied  by  order  of  lord-lieutenant. 
'  Exc^t  in  Devon,  Somerset  and  New  Forest,         to  Sept.  X. 
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GAME  LAWS 


In  England  and  Ireland  the  wit^:ed  game  above  named  and  hares 
may  not  be  kil)ed  on  Sundays  or  Christmas  Day.  It  is  illegal  to 
sell  or  expose  for  sale  hares  or  leverets  in  March,  April,  May,  June 
and  July.  It  is  illegal  throughout  the  United  Kingdom  to  buy  or 
sell  winged  game  birds  after  ten  days  from  the  beginning  of  the 
close  season  as  fixed  by  the  English  law  (1831,  s.  4;  i860,  s.  13). 
This  prohibition  applies  to  the  sale  of  live  game,  British  or  foreign, 
and  to  the  sale  of  British  dead  same.  It  is  illegal  to  lav  poison  for 
game  or  rabbits  except  in  rabbit  noles,  and  it  is  illegal  to  kill  game  by 
firearms  at  night.  Wild  birds  not  within  the  list  above  given  but  of 
interest  for  sport  are  protected  by  dose  times  fixed  under  the  Wild 
Birds  Protection  Acts,  which  may  vary  in  each  county  of  each 
kiiwdom. 

jMences. — Besides  the  restrictions  on  the  right  to  take  or  kill  game 
which  arise  out  tA  the  law  as  to  ownership  or  occupation  of  the  lands 
on  which  it  is  found,  there  are  further  restrictions  imposed  by  the 
laws  of  excise.  From  the  time  of  Richard  11.  (1389)  until  1831  the 
right  of  persons  other  than  gamekeepers  propeny  deputed  by  the 
lord  of  a  manor  to  take  game  was  made  to  depend^  on  the  social 
rank  of  the  person,  or  on  the  amount  oi  his  interest  in  land,  which 
ranged  from  a  40s.  freehold  1389}  to  £100  a  year  (1671).  These 
restrictions  were  abolished  in  1831,  and  the  ri^nt  to  kill  game  was 
made  conditional  on  the  possession  of  a  game  certificate,  now  called 
a  game  licence  in  Great  Britain  (act  of  1831,  ss.  6, 23).  By  s.  4  of  the 
Game  Licences  Act  i860"  any  person,  before  he  shall  in  Great  Britain 
take,  kill  or  pursue,  or  aid  or  assist  in  any  manner  in  the  taking, 
killing  or  pursuing,  by  any  means  whatever,  or  use  any  dog,  gun, 
net  or  other  engine  for  the  (jurpose  of  taking,  killing  or  pursuing  any 

Same,  or  any  woodcock,  snipe,  quail,  landrail,  or  any  coney,  or  any 
eer,  shall  take  out  a  proper  licence  to  kill  game  under  this  act"-— 
subject  to  a  penalty  of  ^o.  There  are  certain  exceptions  and 
exemptions  as  to  royal  personages,  royal  gamekeepers,  and  with 
reference  to  taking  woodcock  or  snipe  by  nets  or  springes,  by  coursing 
or  hunting  hares  or  deer,  or  killing  deer,  rabbits  or  hares  (Hares 
Acts  1848,  Game  Licences  Act  i860)  in  certain  enclosed  lands  by 
the  owners  or  occupierB.^  A  licence  is  not  required  for  beaters  and 
assistants  who  go  out  with  holders  of  a  game  licence.  The  licence 
is  granted  by  the  Inland  Revenue  Department.  The  issue  is  regu- 
lated by  the  Game  Licences  Act  i860  as  amended  by  the  Customs 
and  Inland  Revenue  Act  1883.  The  licences  now  in  use  are  of  four 
kinds: — 

Those  taken  out  after  31st  July — 

To  expire  on  the  next  31st  July  £300 

To  expire  on  the  next  31st  October  .    .    .  .300 

Those  taken  out  after  ist  November — 

To  expire  on  the  next  jist  July  300 

Those  taken  out  for  any  continuous  period  of  four- 
teen days  specified  in  the  licence  100 

In  the  case  of  gamekeepers  in  Great  Britain  for  whom  the  employer 

Eays  the  duty  on  male  servants,  the  annual  licence  fee  is 
ut  the  licence  extends  only  to  lands  on  which  the  employer  has  a 
right  to  kill  game.  A  licence  granted  to  a  person  in  his  own  right 
and  not  as  ^mekeeper  or  servant  is  effective  throughout  the  United 
Kingdom.  The  game  licence  does  not  authorize  trespass  on  the  lands 
of  others  in  search  of  game  nor  the  shooting  of  game,  &c.,  at  night, 
and  is  forfeited  on  a  conviction  of  game  trespass  ^1831,  s.  30:  1660, 
8. 1 1).  Persons  who  have  game  licences  need  not  have  a  gun  licence, 
but  the  possesion  of  a  gun  licence  does  not  qualify  the  holder  to  kill 
game  or  even  rabbits. 

The  sale  of  game  when  kilted  is  also  subject  to  statutory  regulation. 
Gamekeepers  may  not  sell  game  except  under  the  authority  of  their 
employer  (1831,  ss.  17,  25).  Persons  who  hold  a  full  game  licence 
may  sell  game,  but  only  to  persons  who  hold  a  licence  to  deal  in  game. 
These  licences  are  annual  (expiring  on  the  ist  of  July),  and  are  granted 
in  London  by  justices  ot  the  peace,  and  in  the  rest  of  England  by 
the  council  <ri  the  borough  or  urban  or  rural  district  in  wnich  the 
dealer  seeks  to  carry  on  business  (iSsii  s.  18;  1893,  c.  73,  s.  37), 
and  a  notice  of  the  existence  of  the  licence  must  be  posted  on  the 
licensed  premises.  A  licence  must  be  taken  out  for  each  shop. 
The  following  persons  are  disqualified  for  holding  the  licence:  inn- 
keepers, persons  holding  licences  to  sell  intoxicants,  owners,  guards 
or  orivers  of  mail-carts,  stagecoaches  or  public  conveyances,  carriers 
and  hitlers  (1831,  s.  18).  This  enactment  interferes  wttii  the  grant 
of  game  licences  to  large  stores  which  also  have  licences  to  sell  Deer. 
The  licensed  dealer  may  buy  British  game  only  from  persons  who 
are  lawfully  entitled  to  sell  game.  Conviction  of  an  offence  under  the 
Game  Act  1831  avoids  the  licence  (s.  22).  The  local  licence  must 
also  be  supplemented  by  an  excise  licence  for  which  a  fee  of  £2  is 
charged.  Licensed  dealers  in  game  are  prohibited  from  selling  game 
kiUed  in  the  United  Kingdom  from  the  tenth  day  after  the  beginninK 
of  close  time  to  the  end  of  that  period.  The  provisions  above  stated 
under  the  act  of  1831  applied  only  to  England,  but  were  in  i860 
extended  to  the  rest  of  the  United  Kingdom,  and  were  in  1893 
applied  to  dealers  in  game  imported  from  abroad.  The  main  effect 
of  the  system  of  licences  is  to  prevent  the  disposal  of  game  by 
poachers  rather  than  to  benefit  the  revenue. 

Deer. — Deer  are  not  included  within  the  definition  of  game  in 
any  of  the  English  game  laws.  Deer-stealing  was  very  seriously 
punished  by  the  old  law,  and  under  an  act     9  George  I.  c.  23, 


known  as  the  Wattham  Black  Act,  passed  because  of  the  dmredadons 
of  di^uised  deer-stealers  in  Eppmg  Forest,  it  was  under  certain 
circumstances  made  a  ctmital  offence.  At  present  offences  with 
reference  to  deer  are  included  in  the  Larceny  Act  1861.  It  is  a  felony 
to  hunt  or  kill  deer  in  enclosures  in  forests,  chases  or  purlieus,  or  in 
enclosed  land  where  deer  is  usually  kept,  or  after  a  previous  con- 
viction to  hunt  or  kill  deer  in  the  open  parts  of  a  forest,  &c.,  and 
certain  minor  provisions  are  made  as  to  arrest  by  foresters,  forfeiture 
of  venison  unlawfully  possessed  and  for  unlawfully  setting  trapis  for 
deer.  These  enactments  do  not  prevent  a  man  from  killing  on  his 
own  land  deer  which  have  strayed  there  (Threlkeld  v.  SmiSi,  1901, 
3  K.B.  531).  In  Scotland  the  unlawful  killing  of  deer  is  punished  aa 
theft. 

■Eff^- — The  owner  or  occupier  of  land  has  no  property  in  the  eggs 
of  wild  birds  found  on  his  lands  unless  he  takes  them  up.  But  under 
8.  24  of  the  Game  Act  1831  a  penalty  of  gs.  per  egg  is  incurred  by 
persons  who  unlawfully  (i.e.  without  being,  or  having  licence  from, 
the  person  entitled  to  kill  the  game)  and  wilfully  take  from  the  nest 
or  destroy  in  the  nest  the  ^sa  of  any  ^me  birdj  or  ctf  a  swan,  wild 
duck,  teau  or  widgeon.  Simuar  provisions  exist  in  Ireland  under  an 
act  of  1698,  antfby  the  Poaching  Prevention  Act  1862  (United 
Kingdom)  power  is  g^ven  to  constables  to  search  persons  suspected 
of  poaching  and  to  take  from  them  the  eggs  of  pheasants,  partridges, 
grouse  or  black  game.  And  the  Wild  Birds  Protection  Acts  deal  with 
the  eggs  of  all  wild  birds  except  game  and  swans. 

Damage  to  Crops  by  Gome. —Where  an  occupier  of  lands  has  not 
the  right  to  kill  game  or  rabbits  he  runs  the  risK  of  suffering  damage 
by  the  depredations  of  the  protected  animals,  which  he  may  not  kill 
without  incurring  a  liability  to  summary  conviction  or  for  breach 
of  the  conditions  on  which  he  holds  the  land.  At  common  law  the 
owner  of  land  who  has  reserved  to  himself  the  sporting  r^hts, 
and  his  sporting  tenants,  must  use  the  reserved  rights  reasonably. 
They  are  liable  for  any  damage  wilfully  or  unnecessarily  done  to 
the  crops,  &c.,  of  the  occupier,  such  as  trampling  flown  standing 
crops  or  breaking  hedges  or  fences.  They  are  not  directly  liaUe  to 
the  occupier  for  damage  done  to  the  crops  by  game  bred  on  tibe  land 
or  frequenting  it  in  the  ordinary  course  of  nature ;  but  are  not  entitled 
to  turn  down  game  or  rabbits  on  the  land.  And  if  game  or  rabbits 
are  for  the  purposes  of  sport  imported  or  artificially  raised  on  land, 
the  person  who  breeds  or  brii^a  them  there  is  liable  for  the  damage 
done  to  the  crops  of  adjoining  owners  or  occupiers  {Farrer  v.  Nelson, 
1885,  15  Q.B.D.  3_58;  BtrkSeek  v.  Paeet,  31  Beav.  403;  Hilton  v. 
Green,  1S62,  2  F.  &  F,  821). 

Recent  legislation  has  greatly  increased  the  rights  of  the  occupiers 
of  land  as  against  the  owners  of  sporting  rights  over  it.  As  regards 
hares  and  rabbits  the  occupier's  nghts  are  regulated  by  the  Ground 
Game  Act  1880  (which  is  expressed  to  be  made  "  in  the  interests  of 
good  husbandry  and  for  the  better  security  of  capital  and  labour 
invested  in  the  cultivation  of  the  soil  ").  By  that  act  the  occupier 
of  land  as  incident  to  and  inseparable  from  his  occupation  has  the 
right  to  kill  and  take  hares  and  rabbits  on  the  land.  The  right  is 
indefeasible  and  cannot  be  divested  by  contract  mth  the  owner  or 
landlord  or  even  by  letting  the  occupier's  sporting  rights  to  another. 
But  where  apart  from  the  act  the  right  to  kill  game  on  the  land  is 
vested  in  a  person  other  than  the  occupier,  such  person  has  a  right 
concurrent  with  the  statutory  right  of  the  occupier  to  take  hares 
and  rabbits  on  the  land.  The  act  does  not  extend  to  common  lands 
nor  to  lands  over  which  rights  of  grazing  or  pasturage  for  not  more 
than  nine  months  in  the  year  exist.  Consequenti^  over  such  lands 
exclusive  rights  of  killing  ground  game  still  continue,  and  the  law 
appears  not  to  apply  in  cases  where  a  special  right  of  killing  or  takii^ 
ground  game  vested  before  the  7th  of  September  1880  in  any  person 
(other  tlian  the  landlord)  by  statute,  charter  or  franchise  (s.  5). 
The  mode  of  exercise  of  the  occupier's  right  is  subject  to  certain 
limitations.  The  ground  game  is  only  to  be  taken  by  him  or  by 
persons  whom  he  has  duly  authorized  in  writing,  who  must  be 
members  of  his  family  or  his  servants  or  bona  fide  employed  by  him 
for  reward  to  take  ground  game.  The  written  authority  must  be 
produced  on  demand  to  persons  having  concurrent  rights  to  take  and 
kill  the  ground  game  (s.  I  (i)  (c)).  Firearms  may  not  be  used  by 
ni^t,  nor  may  poison  be  used,  nor  mav  spring  traps  be  set  except 
in  rabbit  holes  (s.  6) ;  nor  may  ground  game  be  killed  on  days  or 
seasons  or  by  methods  prohibited  by  statute  in  1880  (s.  10). 

In  the  case  of  mootiand  and  unenclosed  lands  (which  are  not 
arable  and  do  not  consist  of  small  detached  portions  of  less  than  35 
acres)  the  occupier  may  between  the  1st  of  September  and  the  31st 
of  March  kill  and  take  ground  game;  but  between  the  1st  of 
September  and  the  loth  of  December  firearms  may  not  be  used 
(1880,  s.  I  (3) ;  1906,  8.  2).  _  In  the  case  of  such  lands  the  occupiers 
and  the  owners  of  the  sporting  rights  may  between  the  1st  of  Sep- 
tember and  the  loth  ot  December  make  and  enforce  for  their  joint 
benefit  agreements  for  taking  the  ground  game.  The  Agricultural 
Holdings  Act  1906  (operating  from  1909)  deais,«n^a/ta,  with  damage 
'  to  crops  by  deer  and  winged  game,  but  does  not  apply  to  damage 
by  hares  or  rabbits.  The  tenant  of  agricultural  land  is  entitled  to 
compensation  for  damage  to  his  crops  exceeding  is.  per  acre  over  the 
area  affected  if  caused  by  game,  "  the  right  to  kill  or  take  which  is 
vested  neither  in  him  nor  in  any  one  claiming  under  him  other  than 
the  landlord  and  which  the  tenant  has  not  permission  in  writing  to 
kill "  (s.  2).   The  right  of  the  tenant  is  Indefeadbl^and  cannotJ>e 
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contracted  away.  Disputes  as  to  amount  are  to  be  settled  by 
arbitration;  but  claims  to  be  effectual  must  be  made  as  to  growing 
crops  before  reaping,  raising  or  feeding  off,  and  as  to  cut  crops  before 
carrying.  In  the  case  of  contracts  of  tenancy  created  before  the  1st 
of  January  1909,  allowances  are  to  be  made  if  by  their  terms  com- 
pensation for  damage  by  game  is  stipulated  for,  or  an  allowance  of 
an  agreed  amount  for  damage  by-game  was  expressly  made  in  fixing 
the  rent.  The  compensation  is  payable  by  the  landlord  subject  to 
his  right  to  be  indemnified  in  cases  where  the  sporting  rights  are  not 
vestM  in  him. 

Sporting  Rights. — Sporting;  rights  (i.e.  rights  of  fowling  or  of 
shooting,  or  of  taking  or  klUing  game  or  rabbits,  or  of  fishing),  when 
severed  from  the  occupation  of  land,are  subject  to  income  or  property 
tax,  and  to  assessment  for  the  purpose  of  local  rates  (Rating  Act 
1874) ;  and  in  valuing  land  whether  ior  rates  or  taxes  the  value  of  the 
sporting  rights  is  now  an  important  and  often  the  chief  item  of  value 
in  beneficial  occupation  of  the  land.  Where  the  sporting  rights  are 
the  landlord's,  the  rate  thereon  is  paid  In  the  first  instance  by  the 
tenant  and  deducted  from  his  rent.  Where  the  sporting  right  is 
xesarved  and  let,  the  rating  authority  may  rate  either  the  landlord 
or  the  sportii^  tenant  as  occupier  of  the  right.  The  Ground  Game 
Acts  have  not  affected  the  liabdity  to  assessment  of  concurrent  rights 
of  killing  hares  and  rabbits  reserved  by  a  landlord,  or  of  a  concurrent 
right  nanted  by  the  occupier  fRyde  (2nd  ed.)>  38^-367).  The  owner- 
ship m  sporting  r^hts  severed  from  the  ownership  or  occupation  of 
the  land  over  which  they  are  exercisable  is  not  an  interest  in  land 
giving  the  electoral  franchise  or  a  daim  for  compensation  if  the  land 
IS  taken  under  the  Lands  Clauses  Consolidation  Acts. 

Scotland. — Bjr  the  Law  of  Scotland  all  men  have  right  and  privilege 
of  game  on  their  own  estates  as  a  real  right  inddent  thereto,  which 
doa  not  pass  by  an  agricultural  lease  exoq)t  by  express  words,  or 
in  the  case  of  ground  game  by  the  act  of  1880.  The  landlord  is 
tiabte  to  the  tenant  for  damage  done  to  the  surface  of  the  lands  in 
exerdae  ci  his  right  to  the  game  and  also  for  extraordinary  damage 
by  over-preserving  or  over-stocking.  Under  an  aict  of  1877  he  was 
liable  for  excessive  damage  done  by  rabbits  or  game  reserved  to  or 
retained  under  a  lease  granted  after  the  ist  of  January  1878,  or 
reserved  by  presumption  of  common  law;  this  act  from  1909  on- 
wards is  superseded  b^  the  provisions  of  the  Agricultural  Holdings 
Act  1906.  Night  poaching  is  punished  by  the  same  act  as  in  England, 
and  day  poaching  by  an  act  of  1833  and  the  act  of  1863.  Until  18S7 
poaching  by  o^ht  under  arms  was  a  capital  offence.  The  definition 
of  game  in  Scotland  for  purposes  of  night  poaching  is  the  same  as 
in  England.  The  provisions  of  the  act  of  1832  as  to  game  trespass 
by  day  apply  also  to  deer,  roe,  rabbits,  woodcock,  snipe,  rails  and 
wild  duck;  but  in  other  respects  dosely  resemble  those  dL  the 
Eiwlidi  act  of  1831. 

Offences  against  the  game  laws  are  not  triable  by  justices  of  the 
peace,  but  omy  in  the  sheriff  court.  The  close  time  for  game  birds  in 
Scotland  is  the  same  as  in  England,  so  far  as  dealing  in  them  is 
concerned,  but  differs  slightly  as  to  killing.  Black  game  may  not  be 
lulled  between  the  loth  of  December  and  the  25th  of  August,  nor 
ptarmigan  between  the  loth  of  December  and  the  20th  <»  August. 
There  is  no  close  time  for  red,  fallow  or  roe  deer,  or  rabbits.  By  an 
old  Scots  act  of  1621  (omitted  from  the  recent  wholnale  repeal  of 
such  acts)  no  one  may  lawfully  kill  game  in  Scotland  who  does  not 
own  a  plough^te  of  Und  except  on  the  land  of  a  person  so  qualified. 

Ireland. — The  common  law  as  to  jgame  is  the  same  for  Ireland  as 
for  England.  The  game  laws  of  Ire^nd  are  contained  partly  in  acts 
passed  prior  to  the  union  (169S,  1707,  1787  and  1797),  partly  in  acts 
limited  to  Ireland,  and  as  to  the  rest  in  acts  common  to  the  whole 
United  Kingdom. 

Under  the  act  of  1698  no  one  may  kill  game  in  Ireland  who  has  not 
a  freehold  worth  £d,o  a  year  or  £1000  net  personality,  and  daborate 
provisions  are  made  by  that  and  later  acts  against  the  keeping  of 
sporting  dogs  by  persons  not  qualified  by  estate  to  kill  game.  British 
officers  and  soldiers  in  Ireland  appear  to  have  been  much  addicted 
to  poaching,  and  thdr  activities  were  restrained  by  enactments  of 
i6q8  and  1707. 

Night  poaching  in  Ireland  is  dealt  with  by  an  act  of  1826.  Trespass 
on  lands  In  pursuit  of  game  to  which  the  landlord  or  leesw  has  by 
reservation  exclusive  nght  Is  summarily  punishable  under  an  act 
of  1864,  which  includes  in  the  definition  01  game,  woodcock,  snipe, 
quails,  landrails,  wild  duck,  widgeon  and  teaL  Under  the  Land  Act 
1881  the  landlord  of  a  statutory  holding  may  at  the  commencement 
of  the  term  subject  to  the  Ground  Game  Acts  retain  and  exercise  the 
exclusive  right  ct  taking  "  game  "  as  above  defined. 

A  game  licence  is  not  required  for  taking  or  killing  rabbits.  But 
in  other  respects  the  law  as  to  game  licences,  dog  licences  and  licences 
to  deal  in  ^me  is  the  same  as  in  Great  Britain. 

British  Possessions  Abroad. — ^The  English  game  laws  have  not 
been  carried  to  any  colony  as  part  of  the  personal  law  of  the  colonists, 
nor  have  they  been  extended  to  them  by  imperial  or  colonial  legisla- 
tion. But  the  legislatures  of  many  colonies  have  passed  acts  to 
preserve  or  protect  native  or  imported  wild  animals,  and  in  some  of 
these  statutes  the  protected  animals  arc  described  as  game.  These 
statutes  are  free  from  feudal  prepossessions  as  to  sporting  rights, 
and  are  framed  rather  on  the  lines  of  the  Wild  Birds  Protection  Acts 
than  on  the  English  game  laws,  but  in  some  possessions,  e.g.  Quebec, 
sporring  leases  by  the  crown  are  recognized.   The  acts  since  1893 
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are  indicated  in  the  annual  summary  of  colonial  legislation  furnished 
in  the  Journal  of  the  Society  of  Comparative  Legislation. 

See  also  Oke's  Game  Lams,  4th  ed.,  by  WlHs  Bund  (1897) ;  Warry, 
Game  Laws  of  England  (1897) ;  Marchant  and  Watkins,  Wild  Birds 
Prouaion  Act  (1897).  (W.  F.  C.) 

OAHBS,  CLASSICAL,  x.  PMic  (nUMf.— The  public  games  of 
Greece  (&7uivs)  and  Rome  {Ludti  consisted  in  athletic  contests 
and  spectacles  <tf  various  kinds,  generally  connected  with  and 
forming  part  of  a  religious  observance.  Probably  no  institution 
exerdsed  a  greater  influence  in  moulding  tiie  national  diaracter, 
and  producing  that  unique  type  ol  phy»cal  and  intellectua] 
beauty  which  we  see  reflected  in  Greek  art  and  literature,  than  the 
public  contests  of  Greece  (see  Athlete;  Athletic  Sfokts). 
For  them  eadi  youth  was  trained  in  the  gymnashun,  they  were 
the  central  mart  whither  poet,  artist  and  merchant  each  brought 
his  wares,  and  the  onnmon  ground  um(m  for  eveiy  member  <rf 
the  HeUeiiic  root.  It  is  to  Greece,  then,  that  «e  most  look  for  the 
earliest  form  and  the  fullest  deiKlopment  of  andent  gunes.  The 
shows  of  the  Roman  drcus  and  amphitheatre  were  at  best  & 
shadow,  and  in  the  later  days  of  the  empire  a  travesty,  of  the 
Olympia  and  Pythia,  and  require  only  a  cursory  notice. 

The  earliest  games  of  which  we  have  any  record  are  those  at 
the  funeral  of  Patrodus,  which  form  the  subject  of  the  twenty- 
third  Iliad.  They  are  noteworthy  as  showing  that 
Greek  games  were  in  their  origin  dearly  connected  with 
leH^n;  either,  as  here,  a  part  of  the  funeral  rites,  or  else 
instituted  in  honour  of  a  god,  or  as  a  thank-<^aing  for  a  victory 
gained  or  a  calamity  averted,  or  in  expiation  of  KHiie  crime. 
Each  of  the  great  contests  was  held  near  some  shrine  or  sacred 
place  and  is  associated  with  some  deity  or  mythical  hero.  It  was 
not  before  the  4th  century  that  this  honour  was  paid  to  a  living 
man  (see  Plutarch,  Lysander,  18).  The  games  of  the  Iliad  and 
those  of  the  Odyssey  at  the  court  of  Aldnous  are  also  of  interest 
as  showing  at  what  an  eariy  date  the  distinctive  forms  of  Greek 
athletics — boxing,  wrestling,  putting  the  weight,  the  foot  and 
the  chariot  race — were  determined. 

The  Olympian  games  were  the  earliest,  and  to  the  last  ihey 
remained  the  most  celebrated  of  the  four  national  festivals. 
Olympia  was  a  naturally  enclosed  spot  in  the  rich  plain  of  EUs, 
bounded  on  the  N.  by  the  rocky  heights  of  Cronion,  and  <ni  the  S. 
andW.by theAlpheusandits  tributarythe  Qadeus.  Hiere  was' 
the  grove  of  Altis,  in  wMdb  were  ranged  the  statues  of  the 
victOTious  athletes,  and  the  tmple  of  Olympian  Zeus  with  the 
chryselephantine  statue  of  the  god,  the  masterpiece  of  Pheidias. 
There  Heracles  (so  ran  the  legend  which  Pindar  has  introduced 
in  one  of  his  finest  odes),  when  he  had  conquered  Ells  and  slain  its 
king  Augeas,  consecrated  a  temenos  and  instituted  games  in 
honour  of  his  victory.  A  later  legend,  which  probably  embodies 
historical  fact,  tells  how,  when  Greece  was  torn  by  dissensions  and 
ravaged  by  pestilence,  Iphitus  inquired  oi  the  oracle  for  help, 
and  mis  bidden  restore  the  games  which  had  faUen  into 
desuetude;  and  there  was  in  the  time  of  Patisamas,  suspended 
in  the  temple  (rf  Hera  at  Oljrmpia,  a  bronze  disk  whereon  were 
inscribed,  with  the  r^ulations  of  the  games,  the  names  ol 
Iphitus  and  Lycurgus.  From  this  we  may  safely  infer  that  the 
games  were  a  primitive  observance  of  the  Eleians  and  Pisans,  and 
first  acquired  their  cdebrity  from  the  powerful  concurrence  of 
Sparta.  The  sacred  armistice,  or  cessation  of  all  hostilities, 
during  the  month  in  which  the  games  were  held,  is  also  credited 
to  Iphitus. 

In  776  B.C.  the  Eldans  «igraved  the  name  of  their  countryman 
CoToebus  as  victor  in  the  foot  race,  and  thenceforward  we  have 
an  almost  unbroken  list  of  the  victors  in  each  succeeding  Olyminad 
or  fourth  recurrent  year.  For  the  next  fifty  years  no  names 
occur  but  those  of  E^eiana  or  thdr  next  neighbours.  After  720 
B£.  we  find  Corinthians  and  M^areans,  and  lata  still  Athenians 
abdmtra-Peloponnesians.  Thus  what  at  first  was  nothing  more 
than  a  village  feast  became  a  bond  of  union  for  all  the  branches  of 
the  Doric  race,  and  grew  in  time  to  be  the  high  festival  to  which 
every  Greek  gathered,  from  the  mountain  fastnesses  of  Thessaly 
to  the  remotest  colonies  ot  Gyrene  and  Marseilles.  It  survived 
even  the  extinction  of  Greek  liberty,  and  had  nearly  completed 
twelve  centuries  when  it  was  abolished  by  the  decree  of  the 
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Christian  emperor  Theodosius,  in  the  tenth  year  of  his  reign. 
The  last  Olympian  victor  was  a  Romanized  Armenian  named 
Varastad. 

Let  us  attempt  to  call  up  the  scene  which  Olyn^ua  in  its  palmy 
days  must  have  presented  as  the  great  festival  approached. 
Hnalds  had  prodaiined  throughout  Greece  the  "  truce  of  God." 
So  rdigiously  was  this  observed  that  the  Spartans  chose  to  ri^ 
the  liberties  of  Greece,  when  the  Persians  were  at  the  gates  of 
Pylae,  rather  than  march  during  the  holy  days.  Those  white 
tents  which  stand  out  against  the  sombre  grey  of  the  olive  groves 
belong  to  the  Hellanodicae,  or  ten  judges  of  the  games,  chosen 
one  for  each  tribe  of  the  Eleians.  They  have  been  here  already 
ten  months,  receiving  instruction  in  their  duties.  All,  too,  or 
most  of  the  athletes  must  have  arrived,  for  they  have  been 
undergnng  the  indispensable  training  in  the  gymnasium  of  the 
Altis.  But  along  the  "  hicAy  rood  "  from  the  town  of  £Us  there 
are  CTOwding  a  motley  throng.  Ccm^cuous  in  the  long  train  of 
pleasure-seekers  are  the  Bvapol  or  sacred  deputies,  clad  in  their 
robes  of  of&ce,  and  bearing  with  them  in  their  carriages  of  state 
offerings  to  the  shrine  of  the  god.  Nor  is  there  any  lack  of 
distinguished  visitors.  It  may  be  Aldbiades,  who,  they  say,  has 
entered  no  less  than  seven  chariots;  or  Gorgias,  who  has  written 
a  famous  kwlSa^ts  for  the  occasion;  or  the  sophist  Hippias, 
who  boasts  that  all  he  bears  about  him,  from  the  sandals  on  his 
feet  to  the  dithyrambs  he  carries  in  his  hand,  are  his  own  manu- 
facture; or  Aetion,  who  will  exhibit  his  picture  of  the  Marriage 
of  Alexander  and  Roxana — the  picture  which  gained  him  no  less 
a  prize  than  the  daughter  <rf  the  Bfellanodices  Prazonides;  or,  in 
an  eariier  age,  the  poet-lauxeate  of  the  01ym[Mans,  Pindar  him- 
self. One  feature  of  the  meduval  tournament  and  the  modem 
racecourse  is  wanting.  Women  might  inde«l  compete  and  win 
prizes  as  the  owners  of  teams,  but  all  except  the  priestesses  of 
Demeter  were  forbidden,  matrons  on  pain  of  death,  to  enter  the 
enclosure. 

At  daybreak  the  athletes  presented  themselves  in  the  Bouleu- 
terium,  where  the  presidents  were  sitting,  and  proved  by  witnesses 
that  they  were  of  pure  Hellenic  descent,  and  had  no  stain, 
rdi^ous  or  dvil,  on  thdr  character.  Laying  their  hands  on  the 
bleeding  victim,  they  swore  that  they  had  duly  qualified  them- 
selves by  ten  months'  continuous  training  in  the  gymnasium,  and 
that  they  would  use  no  fraud  or  guile  in  the  sacred  contests. 
Hience  they  proceeded  to  the  stadium,  where  they  8tri[^>ed  to 
the  skin  and  anointed  themselves.  A  herald  [Hoclaimed,  "  Let 
the  runners  put  their  feet  to  the  line,'*  and  called  on  the  ^)ectators 
to  challenge  any  disqualified  by  blood  or  character.  If  no 
objection  was  made,  they  were  started  by  the  note  of  the 
trumpet,  running  in  heats  of  four,  ranged  in  the  places  assigned 
them  by  lot.  The  presidents  seated  near  the  goal  adjudged  the 
victory.  The  foot-race  was  only  one  of  twenty-four  Olympian 
contests  which  Pausanias  enumerates,  though  we  must  not 
suppose  that  these  were  all  exhibited  at  any  one  festival.  Till  the 
77th  Olynquad  all  was  concluded  in  one  day,  but  afterwards  the 
feast  was  tended  to  five. 

The  order  of  the  games  is  for  the  moat  part  a  matter  of  conjecture, 
but,  roughly  speaking,  the  historical  order  of  their  institution  was 
followed.   We  will  now  describe  in  this  order  the  most  important. 

(i)  The  Foot-race> — For  the  first  13  Olympiads  the  ipinos,  or 
single  lap  of  the  stadium,  which  was  300  yds.  long,  was  the  only 
contest.  The  SUaiKoi,  in  which  the  course  was  traversed  twice, 
was  added  to  the  14th  Olympiad,  and  in  the  15th  the  S6\txoti  or 
long  race,  of  7,  12  or,  according  to  the  highest  computation,  24  taps, 
about  2}  m.  in  length.  We  are  told  that  the  Spartan  Ladas,  after 
winning  this  race,  dropped  down  dead  at  the  ^oal.  There  was  also, 
for  a  short  time,  a  race  in  heavy  armour,  which  Plato  highly  com- 
mends as  a  preparation  for  active  service.  (3)  WresUine  was  intro- 
duced in  the  18th  Olympiad.  The  importance  attached  to  this 
exercise  is  shown  by  the  very  word  palaestra,  and  Plutarch  calls  it 
the  most  artistic  and  cunmng  of  athletic  games.  The  practice 
differed  little  from  that  of  modem  times,  save  that  the  wrestler's 
limbs  were  anointed  with  oil  and  sprinkled  with  sand.  The  third 
throw,  which  decided  the  victory,  passed  into  a  proverb,  and  strug- 
gling on  the  ground,  such  as  we  see  in  the  famous  statue  at  Florence, 
was  not  allowed,  at  least  at  the  Olympia.  (3)  In  the  same  year  was 
introduced  therivra0Xiw  (pentathlon),  a  com&nation  of  the  fivesames 
enumerated  in  the  wdl-lmown  pentameter  ascribed  to  Simonides. — 
tX/M,  voSuicdiiw,  SfffKOF,  Simmt  riXqi*. 


Only  the  first  of  these  calls  for  any  comment.  The  only  leap  practised 
seems  to  have  been  the  long  jump.  The  I  capers  increased  their 
momentum  by  means  of  d^rqpet  or  dumb-bellsi  which  they  swung 
in  the  act  of  leaping  and  dropped  as  they  "  took  off."  The  talm-off 
may  have  been  slightly  raised,  and  some  commentators  with  very 
little  warrant  have  stated  that  spring-boards  were  used.  The  record 
jump  with  which  Phayllus  of  Croton  is  credited,  55  ft.,  is  incrediUe 
with  or  without  a  spring-board.  It  is  disputed  whether  a  victoiy  in 
alt  five  contests,  or  m  three  at  least,  was  req  uired  to  win  the  Tivra^ov. 
(4)  The  rules  for  boxing  were  not  unlike  those  of  the  modem  ring 
^e  PuGiLisu),  and  the  chief  difference  was  in  the  use  of  the  caestus. 
This  in  Greek  times  consisted  of  leather  thongs  bound  round  the 
boxer's  fists  and  wrists;  and  the>w«ghttng  with  lead  or  iron  or  metal 
studs,  which  made  the  caestus  more  like  a  "  luiuclde-duster  "  than 
a  boxing-glove,  was  a  later  Roman  development.  The  death  of  an 
antagonist,  unless  proved  to  be  accidental,  not  only  disqualified  for  a 
prize  but  was  severely  punished.  The  use  of  ear-guards  and  the  comic 
allusions  to  broken  ears,  not  noses,  suggest  that  the  Greek  boxer 
did  not  hit  out  straight  from  the  shoulder,  but  fought  windmiU 
fashion,  lite  the  modem  rustic.  In  the  pancraHum,  a  combination  ci 
wrestling  and  boxing,  the  use  of  the  caestus,  and  even  of  the  clenched 
fist,  was  ^sallowed.  (^)  The  chariot-race  had  its  origin  in  the  33rd 
Olympiad.  Of  the  hippodrome,  or  racecourse,  no  traces  remain, 
but  from  the  description  of  Pausanias  we  may  infer  that  the  dimen- 
sions were  approximately  1600  ft.  by  400.  Down  the  centre  there 
ran  a  bank  cn  earth,  and  at  each  end  of  this  bank  was  a  tuming-post 
round  which  the  Chariots  had  to  pass.  "  To  shun  the  |;oal  whJi  ramd 
wheels  "  required  both  nerve  and  skill,  and  the  chanoteer  played  a 
more  important  part  in  the  race  than  even  the  modem  jockey. 
Pausanias  tells  us  that  horses  would  shy  as  they  passed  the  fatal  spots. 
The  places  of  the  chariots  were  determined  by  lot,  and  there  were 
elaborate  arrangements  for  giving  all  a  fair  start.  The  number  of 
chariots  that  might  appear  on  the  course  at  once  is  uncertain. 
Pindar  {Pytjt-  v.  ^6^  praises  Arcesilaus  of  Cyrene  for  having  brought 
off  his  chariot  umnjured  in  a  contest  where  no  fewer  than  forty  took 
part.  The  large  outlay  involved  excluded  all  but  rich  competitors, 
and  even  Idngs  and  tyrants  eagerly  contested  the  palm.  Thus  in 
the  list  of  victors  we  find  the  names  of  Cylon,  the  would-be  tjjrant 
of  Athens,  Pausanias  the  Spartan  king,  Ardielaus  of  Macedon,  Gelon 
and  Hiero  of  Syracuse,  and  Theron  of  Agrigentum.  Chariot-races 
with  mules,  with  mares,  with  two  horses  in  place  of  four,  were 
successively  introduced,  but  none  of  these  present  any  spedal 
interest.  Races  on  horseback  date  from  the  33rd  Olympiad.  As  the 
course  was  the  same,  success  must  have  defjended  on  sldll  as  much 
as  on  swiftness.  Lastly,  there  were  athletic  contests  of  the  same 
description  for  boys,  and  a  competition  of  heralds  and  trumpeters, 
introdiMred  in  the  93rd  Olympiad. 

The  prizes  were  at  first,  as  in  the  Homnic  rimes,  of  some  intrinsic 
value,  but  after  the  6th  Olympiad  the  only  prize  for  each  contest 
was  a  garland  of  wild  olive,  which  was  cut  with  a  golden  sickle  from 
the  kallistei^nos,  the  saa«d  tree  brought  by  Hercules  "  from  the 
dark  fountains  <tf  Ister  in  the  land  of  the  Hypert>oreans,  to  be  a 
shelter  common  to  all  men  and  a  crown  of  noble  deeds  "  {Pindar, 
(H.  iii.  18).  Greek  writers  from  Herodotus  to  Plutarch  dwell  with 
complacency  on  the  magnanimity  of  a  people  who  cared  for  nothing 
but  honour  and  were  content  to  struggle  for  a  corruptible  crown. 
But  though  the  Greek  games  present  in  this  respect  a  favourable 
contrast  to  the  greed  and  gamoling  of  the  modem  racecourse,  yet 
to  represent  men  like  Milon  and  Damoxenus  as  actuated  by  pure  love 
of  glory  is  a  pleasing  fiction  of  the  moralists.  The  successful  athlete 
received  in  addition  to  the  immediate  honours  very  substantial 
rewards.  A  herald  proclaimed  his  name,  his  parentage  and  his 
country;  the  Hellanodicae  took  from  a  table  of  ivory  and  gold  the 
olive  crown  and  placed  it  on  his  head,  and  in  Ids  hand  a  branch  of 
palm;  as  he  inarched  in  the  sacred  revd  to  the  temple  of  Zeus,  his 
friends  and  admirers  showered  in  his  path  flowers  and  costly  gifts, 
sii^ng  the  old  song  of  Architochus,  rfi^Xa  mXXfme,  and  his  name 
was  canonized  in  the  Greek  calendar.  Fresh  honours  and  rewards 
awaited  him  on  his  return  home.  If  he  was  an  Athenian  he  received, 
according  to  the  law  of  Solon,  500  drachmae,  and  free  rations  for 
life  in  the  Prytaneum ;  if  a  Spartan,  he  had  as  his  prercwgtive  the 
post  of  honour  in  battle.  Poets  like  Pindar,  Simonides anciEuripides 
sung  his  praises,  and  sculptors  like  Pheidias  and  Praxiteles  were 
ei^^ged  by  tie  state  to  carve  his  statue.  ^  We  even  read  of  a  breach 
in  the  town  walls  being  made  to  admit  him,  as  if  the  common  road 
were  not  good  enough  for  such  a  hero;  and  there  are  well-attested 
instances  of  altars  l^ng  built  and  sacrifices  offered  to  a  successful 
athlete.  No  wonder  then  that  an  Olympian  prize  was  regarded 
as  the  crown  of  human  happiness.  Cicero,  with  a  Roman's  contempt 
for  Greek  frivolity,  observes  with  a  sneer  that  an  Olympian  victor 
receives  more  honours  than  a  triumphant  general  at  Rome,  and  tells 
the  story  of  the  Rhodian  Diagoras,  who,  haviiu;  himself  won  the 
prize  at  Olympia,  and  seen  his  two  sons  crowned  on  the  same  day, 
was  addre^ed  by  a  Laconian  in  these  ww^s: — "  Die,  Diagoras, 
for  thou  hast  nothing  short  of  divinity  to  desire."  Alcibiades, 
when  setting  forth  his  services  to  the  state,  puts  first  his  victory  at 
Olympia,  and  the  prestige  he  had  won  for  Athens  by  his  magnificent 
display.  But  pernaps  the  most  remarkable  evidence  of  the  exag- 
gerated value  which  the  Greeks  attached  to  athletic  prowess  is  a 
casual  expresaion  which  Thucydidee  emi^oys  irtien  describing  the 
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enthunastic  reception  of  Brandos  at  Sdone.  The  state,  he  says, 
voted  him  a  crown  of  gold,  and  the  multitude  flocked  round  him  aind 
declred  him  with  garlands,  at  Utough  he  were  an  aMeie. 

The  Pythian  games  originated  in  a  local  festival  hdd  at 
Delphi,  anciently  caUed  Fytho,  In  honour  M  the  Pythian  Apollo, 
and  were  limited  to  musical  competitions.  The  date  at  which 
they  became  a  Panhellenic  Ayinv  (so  Demosthenes  calls  them) 
cannot  be  determined,  but  the  Pytfaiads  as  a  chronological  era 
date  from  527  B.C.,  by  which  time  music  had  been  added  to  all  the 
Panhellenic  contests.  Now,  too,  these  were  held  at  the  end  of 
every  fourth  year;  previoiuly  there  had  been  an  interval  of 
eight  years.  The  Amphictyones  presided  and  the  prize  was  a 
chaplet  of  laurel. 

The  Nemean  games  were  biemiial  and  date  from  516  B.C. 
They  were  by  ori^  an  Azgive  festival  in  tumour  of  Nemean 
Zeus,  but  in  historical  times  were  open  to  all  Greece  and 
provided  the  established  round  of  contests,  except  that  no 
mention  is  made  of  a  chariot-race.  A  'wreath  (rf  wild  odery  was 
the  prize. 

The  Isthmian  games,  held  on  the  Isthmus  of  Corinth  in  the 
first  and  third  year  of  each  Olympiad,  date,  according  to  Euaebius, 
•  from  5^3  B.C.  They  are  variously  reported  to  have  been  founded 
by  Poseidon  or  Sisyphus  m.  honour  of  Melicertes,  or  by  Theseus 
to  celebrate  his  victory  ovar  the  robbers  Sinis  and  Sdron.  Their 
tsxAy  importance  is  attested  by  the  law  of  Solon  which  bestowed 
a  reward  of  xoo  drachmae  on  evay  Athenian  who  gained  a 
victory.  The  festival  was  managed  by  the  Omnthitms;  and 
after  the  city  was  destroyed  hy  Mummius  (x^  B.C.)  the  preddency 
passed  to  the  Sicycmians  until  Julius  Caesar  rebuilt  Oninth 
(46  B.C.).  They  probably  continued  to  exist  till  Christianity 
became  the  religion  of  the  Roman  em[>iie.  The  Athenians  were 
dosely  connected  with  the  festival,  and  had  the  privilege  of 
proeebia,  the  foremost  seat  at  the  games,  while  the  Eleans  were 
absolutdy  excluded  from  participation.  The  games  included 
gymnastic,  equestrian  and  musical  contests,  diffmng  little  from 
those  of  the  other  great  festivals,  and  the  prize  was  a  crown  made 
at  one  time  of  parsley  (more  probably  irild  celery),  at  a  later 
period  of  pine.  The  importance  of  the  Isthmian  games  in  later 
times  is  shown  1^  the  fact  that  Flamininus  chose  the  occasion 
for  proclaiming  the  liberatikm  of  QteecBf  196  B.C.  That  at  a 
later  anniversary  (a.d.  67)  Nero  rqieated  the  proclamation  of 
Flamininus,  and  coupled  with  it  the  amwunconciit  <rf  his  own 
infamous  victory  at  Olympia,  shows  alike  the  hoUowness  of 
the  first  gift  and  the  degradation  which  had  befallen  the  Greek 
games,  the  last  faint  relic  of  Greek  nationaUty. 

The  Litdi  Publici  of  the  Romans  included  feasts  and 
theatrical  exhibitions  as  wdl  as  the  public  games  with 
Romaa  ''^ch  alone  we  are  concerned.  As  in  Greece,  they 
were  intimately  connected  with  religion.  At  the 
beginning  of  each  civil  year  it  was  the  duty  at  the  consuls 
to  vow  to  the  gods  games  for  the  safety  of  the  commonwealth, 
and  the  expenses  were  defmyed  by  the  treasury.  Thus, 
at  no  coat  to  themselves,  the  Roman  public  were  enaUed  to 
indulge  at  the  same  time  their  religious  feelings  and  their  love  of 
amusement.  Their  taste  for  games  naturally  grew  till  it  became 
a  passion,  and  under  the  empire  games  were  looked  upon  by 
the  mob  as  one  of  the  two  necessaries  of  life.  The  aediles  who 
succeeded  to  this  duty  of  the  consuls  were  expected  to  supplement 
the  state  allowance  from  their  private  purse.  Political  adven- 
turers were  not  slow  to  discover  so  ready  a  road  to  popularity,  and 
what  at  first  had  been  exclusively  a  state  charge  devolved  upon 
men  <tf  wealth  and  ambition.  A  victory  ova  some  barbarian 
horde  or  the  death  <^  a  relation  served  as  the  ivetext  fot  a 
magnificoit  display.  But  the  worst  extravagance  of  private 
citizens  was  eclipsed  by  the  xeckless  prodigality  of  the  Caesars, 
who  squandered  the  revenues  d  whole  provinces  in  catering  for 
the  mob  of  idle  sightseers  on  whose  favour  their  throne  de- 
pended. But  though  public  games  played  as  important  a  part  in 
Roman  as  in  Greek  history,  and  must  be  studied  by  the  Roman 
historian  as  an  integral  factor  in  social  and  political  life,  yet, 
regarded  solely  as  exhibitions,  they  are  comparatively  devoid  of 
interest,  and  we  sympathize  with  Pliny,  who  asks  his  friend  how 
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any  man  of  sense  can  go  day  after  day  to  view  the  same  dreary 
round  oi  fij^ts  and  races. 

It  is  easy  to  e]q>lain  the  different  feelings  which  the  games 
of  Greece  and  of  Rome  ezdte.  The  Greeks  at  their  best  were 
actors,  the  Romans  from  first  to  last  were  spectators.  It  is  true 
that  even  in  Greek  games  the  professional  element  played  a  large 
and  ever-increasing  part.  As  early  as  the  6th  century  B.C. 
Xenophanes  complains  that  the  wrestler's  strength  is  preferred  to 
the  wisdom  of  the  philosopher,  and  Euripides,  in  a  well-known 
fragment,  holds  up  to  scorn  the  brawny  swaggering  athlete. 
But  what  in  Greece  was  a  perversion  and  acknowledged  to  be 
such,  the  Romans  not  only  practised  but  held  up  as  their  ideaL 
No  Greek,  however  high  in  birth,  was  ashamed  to  compete  in 
person  for  the  Olympic  crown.  The  Roman,  thoi^  little  inferior 
in  gymnastic  ezodses,  kept  strictly  to  the  privacy  of  the 
palaestra;  and  for  a  patrician  to  appear  in  public  as  a  diarioteer 
is  stigmatized  by  the  satirist  as  a  mark  of  shameless  effrontery. 

Roman  games  are  generally  classified  as  fixed,  extraordinary 
and  votioe;  but  they  may  be  more  conveniently  grouped  accord- 
ing to  the  place  where  they  were  held,  viz.  the  circus  or  the 
amphitheatre. 

For  the  Roman  world  the  drcus  was  at  once  a  political  club,  a 
fashionable  lounge,  a  rendezvous  of  gallantry,  a  betting  ring, 
and  a  playground  for  the  miUion.  Juvenal,  spe^ung  loosely,  says 
that  in  his  day  it  hdd  the  whole  of  Rome;  but  there  is  no  reason 
to  doubt  the  precise  statement  of  P.  Victor,  that  in  the  Circua 
Maximus  there  were  seats  for  3^0,000  spectators. 

Of  the  various  Ludi  Circenses  it  may  be  enough  here  to  give  a 
short  account  of  the  most  important,  the  Ludi  Magm  or  Maximi. 

Initiated  according  to  le^nd  by  Tarquinlus  Priscus,  the  Lvdt 
Maf^i  were  originally  a  votive  feast  to  Capitotine  Jupiter,  promised 
"by  the  general  when  he  took  the  field,  and  performed  on  his  return 
from  the  annual  campaign.  They  thus  lueaented  the  appearance  of 
a  military  spectade,  or  rather  a  review  of  the  whole  buigess  force, 
which  marched  in  solemn  procession  from  the  capitol  to  the  fomm 
and  thence  to  the  drcus,  wnich  lay  between  the  Palatine  and  Aven- 
tine.  First  came  the  sons  of  patricians  mounted  on  horseback, 
next  the  rest  of  the  burghers  raided  according  to  their  military 
dasses,  after  them  the  athletes,  naked  save  for  the  girdle  round 
their  loins,  then  the  company  cu  dancers  with  the  harp  and  flute 
players,  next  the  priestly  colleges  bearing  censers  and  other  sacred 
instruments,  and  lastly  the  simulacra  of  the  gods,  carried  aloft  on 
their  shoulders  or  drawn  in  cars.  The  games  themselves  were  four- 
fold:— (i)  the  chariot  race;  (2)  the  Imus  Troiaei  (3)  the  military 
review ;  and  (4)  gymnastic  contests.  Of  these  only  the  first  two  caU 
for  any  comment,  (i)  The  chariot  employed  in  the  circus  was  the 
two>wheeled  war  car,  at  first  drawn  by  two,  afterwards  by  four,  and 
more  rarely  by  three  horses.  Originally  only  two  chariots  started 
for  the  prize,  but  under  Caligula  we  read  of  as  many  as  twenty-four 
heats  run  in  the  day,  each  of  four  chariots.  The  distance  traversed 
was  fourteen  rimes  the  let^^  of  the  circus  or  nearly  s  m.  The 
charioteers  were  apparently  from  the  first  professionals,  though 
the  stigma  under  which  the  gladiator  lay  never  attached  to  their 
calling.  Indeed  a  successful  ariver  may  compare  in  popularity  and 
fortune  with  a  modem  jockey.  The  drivers  were  divided  into 
companies  distii^nuahed  by  the  colours  of  their  tunics,  whence  arose 
the  lacrion  of  the  circus  which  assumed  such  importance  under  the 
later  emperors.  In  republican  times  there  were  two  focrions,  the 
white  and  the  red;  two  more,  the  green  and  the  blue,  were  added 
under  the  empire,  and  for  a  diort  time  in  Domitian's  reign  there 
were  also  the  ^old  and  the  purple.  Even  in  Juvenal's  day  party 
spirit  ran  so  high  that  a  defeat  of  the  ^reen  was  looked  upon  as  a 
second  Cannae.  After  the  seat  of  empme  had  been  transferred  to 
Constantinople  tiiese  factions  of  the  circus  were  made  the  bans  6t 
political  cabals,  and  frequently  resulted  in  sanguinary  tumults, 
such  as  the  famous  Nika  revolt  (a.d.  53s),  in  which  30,000  citizens 
lost  their  lives.  (2)  the  Ludus  Troiae  was  a  sham-fight  on  horseback 
in  which  the  actors  were  patrician  youths.  A ^irited  description  of 
it  will  be  found  in  the  5th  Aeneid.   (See  also  Qhcus.) 

The  two  exhibitions  we  cdiall  next  noti<£,  though  occa»ona11y 
eiven  in  the  circus,  belong  more  properly  to  the  amphitheatre. 
Venaiio  was  the  baiting  of  wild  animals  who  were  pitted  either  widi 
one  another  or  with  men — captives,  criminals  or  trained  hunters 
called  bestiarii.  The  first  certain  instance  on  record  of  this  amuse- 
ment is  in  186  B.C.,  when  M.  Fulvius  eEhU>ited  Uons  and  tigers  in 
the  arena.  The  taste  for  these  brutalizing  spectacles  grew  apace, 
and  the  most  distant  provinces  were  ransacked  by  generals  and 
proconsuls  to  supply  the  arena  with  rare  animals— giraffes,  tigers 
and  crocodiles.  Sulla  provided  for  a  single  show  100  lions,  and 
Pompey  600  lions,  besides  dephants^  which  were  matched  with 
GaetuUan  hunters.  Julius  Caesar  enjoys  the  doubtful  honour  of 
inventing  the  bull-fight.  At  the  inau^ratton  of  the  Colosseum 
5000  wiki  and  4000  tame  beasts  were  killed,  and  to  commemorate 
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Trajan's  Dacian  TO:tories  there  was  a  butchery  of  11,000  beasts. 
The  naumackia  was  a  sea-fight,  either  in  the  arena,  which  was 
flooded  for  the  occasion  by  a  system  of  pipes  and  sluices,  or  on' an 
artificial  lake.  The  rival  fleets  were  manned  by  prisoners  of  war 
or  criminals,  who  often  fought  till  one  side  was  exterminated.  ^  In 
the  sea-fight  on  Lake  Fucinus,  arranged  by  the  emperor  Claudius, 
100  ships  and  19,000  men  were  enga^d. 

But  the  special  exhibition  of  the  amphitheatre  was  the  munus 
dadicUorium,  which  dates  from  the  funeral  games  of  Marcus  and 
Dectmus  Brutus,  given  in  honour  of  their  father,  364  b.c.  It  was 
probably  borrowed  from  Etruria,  and  a  refinement  on  the  common 
savage  custom  of  slaughtering  staves  or  captives  on  the  grave  of  a 
wamor  or  chieftain.  Nothit^  so  clearly  brings  before  us  the  vein 
<A  coarseness  and  inhumanity  which  runs  tlm)ugh  the  otherwise 
noble  character  of  the  Roman,  as  his  passion  for  gladiatorial  shows. 
We  can  fancy  how  Pericles,  or  even  Alcibiades,  would  have  loathed 
a  spectacle  that  Augustus  tderated  and  Traian  ijatronized.  Only 
after  the  conquest  of  Greece  we  hear  of  tndr  introduction  into 
Athens,  and  they  were  then  admitted  rather  out  of  compliment  to 
the  cont^ueroTB  than  from  any  love  <A  the  sport.  In  spite  01  numerous 
prohibitions  from  Constantine  downwards,  they  continued  to 
nourish  even  as  late  as  St  Augustine.  To  a  Christian  martyr,  if  we 
may  credit  the  story  told  by  Theodoret  and  Cassiodorus,  belongs  the 
honour  of  thdr  final  abolitUHi.  In  the  year  404  Telemachus,  a 
monk  who  had  travelled  from  the  East  on  this  sacred  mission, 
rushed  into  the  arena  and  endeavoured  to  separate  the  combatants. 
He  was  instantly  despatched  by  the  praetor's  orders;  but  Honorius, 
on  hearing  the  report,  issued  an  edict  abolishing  the  games,  which 
were  never  aft^wards  revived.   (See  Gladiators.) 

Of  the  other  Roman  games  the  briefest  description  must  suffice. 
The  Ludi  ApolUnares  were  established  in  212  B.C.,  and  were  annual 
after  sir  b.c;  mainly  theatrical  performances.  The  Megalenses 
were  in  honour  of  the  great  goddess,  Cybele;  instituted  304  B.C., 
and  from  iqi  b.c.  celebrated  annually.  A  procession  of  Galli,  or 
priests  of  Cybele,  was  a  leading  feature.  Under  the  empire  the 
festival  assumed  a  more  orgiastic  character.  Four  of  Terence's 
plays  were  produced  at  these  rames.  The  Ludi  Saeculares  were 
celebrated  at  the  bennning  or  end  of  each  saeculum,  a  period  variously 
interpreted  by  the  Romans  themselves  as  100  or  1 10  years.  The' 
celebration  by  Augustus  in  17  b.c.  ia  famous  by  reason  <A  the  Ode 
composed  by  Horace  for  the  occasion.  They  were  solemnized  by 
the  emperor  Philip  A.O.  248  to  cmnmemorate  the  millennium  ci  the 
dty. 

2.  Private  Games. — These  may  be  classified  as  outdoor  and 
indoor  games.  There  is  naturally  ail  the  world  over  a  much 
closer  resemblance  between  the  pursuits  and  amusements  of 
children  than  of  adults.  Homer's  children  built  castles  in  the 
sand,  and  Greek  and  Roman  children  alike  had  their  doUs,  their 
hoops,  their  skipping-ropes,  theii  hobby-horses,  their  kites, 
their  knuckle-bones  and  played  at  hopscotch,  the  tug-of-war, 
pitch  and  toss,  blind-man's  buff,  hide  and  seek,  and  kiss  in 
the  ring  or  at  dosely  analogous  games.  Games  of  ball  were 
popular  in  Greece  from  the  days  of  Nausicaa,  and  at  Rome  there 
were  five  distinct  kinds  of  ball  and  more  ways  of  playing  with 
them.  For  particulars  the  dictionary  of  antiquities  must  be 
consulted.  It  is  strange  that  we  can  find  in  classical  literatiu-e  no 
analogy  to  cricket,  tennis,  golf  or  polo,  and  though  the  follis 
resembled  our  football,  it  was  played  with  the  hand  and  arm,  not 
with  the  leg.  Cock-fighting  was  popular  both  at  Athens  and 
Rome,  and  quails  were  kept  and  put  to  various  tests  to  prove 
their  pluck. 

Under  indoor  games  we  may  distinguish  games  of  chance  and 
games  of  skill,  though  in  some  of  them  the  two  elements  are 
combined.  Tesserae,  shaped  and  marked  with  pips  like  modern 
dice,  were  evolved  from  the  tali,  knuckle-bones  with  only  four 
fiat  sides.  The  old  Roman  threw  a  hazard  and  called  a  main, 
just  as  did  Charles  Fox,  and  the  vice  of  gambling  was  lashed  by 
Juvenal  no  less  vigorously  than  by  Pope.  The  Latin  name  for  a 
dice-box  has  survived  in  the  fritiUary  butterfly  and  flower.t 

The  primitive  game  of  guessing  the  number  of  fingers  simul- 
taneously held  up  by  the  player  and  his  opponent  is  still  popular 
in  Italy  where  it  is  known  as  "  morra."  The  proverbial  phrase 
for  an  honest  man  was  quicum  in  tettebris  mices,  one  you 
would  trust  to  play  at  morra  in  the  dark. 

Athena  found  the  suitors  of  Penelope  seated  on  cowhides  and 
playing  at  mctrU,  some  kind  of  draughts.  The  invention  of  the 
game  was  ascribed  to  Palamedes.  In  its  earliest  form  it  was 
played  on  a  board  with  five  lines  and  with  five  pieces,  hater  we 
find  eleven  lines,  and  a  further  development  was  the  division  of 
the  board  into  squares,  as  in  the  game  of  ir6Xas  (cities).  In  the 


Roman  latruncidi  (soldiers),  the  men  were  distinguished  as 
common  soldiers  and  "  rovers,"  the  equivalent  of  crowned  pieces. 

Duodecim  scripta,  as  the  name  implies,  was  played  on  a  board 
with  twelve  double  lines  and  approximated  very  closely  to  our 
backgammon.  There  were  fifteen  pieces  on  each  side,  and  the 
moves  were  determined  by  a  throw  of  the  dice; "  blots  "  xoight  be 
taken,  and  the  object  of  the  player  was  to  clear  off  all  his  own  men. 
Lastly  must  be  mentioned  the  Cottabus  (g.v.),  a  game  peculiar  to 
the  Greeks,  and  with  them  the  usual  accompaniment  of  a  wine 
party.  In  its  simplest  form  each  guest  threw  what  was  left  in  his 
cup  into  a  metal  basin,  and  the  success  of  the  throw,  determined 
partly  by  the  soimd  of  the  wine  in  falling,  was  reckoned  a  divina- 
tion of  love.  For  the  various  elaborations  of  the  game  (in  Sicily 
we  read  of  Cottabus  houses),  Athenaeiis  and  Pollux  must  be  con- 
sulted. 

Bibliography. — Daremberg  et  Saglio,  Dictionnaire  des  an- 
tiguiUs  pecgues  et  romaines,  articles  "  Agon,"  "  Athleta,"  "  Circus," 
"Ludi,"  "Olympia,"  "Sinele";  Curtius  and  Adler,  (Hympia  (5 
vols.,  1890,  &c.);  Haditniann,  Olympia  und  jwne  Festspi^t 
BlUmner,  Home  Ufe  of  the  Ancient  Greeks;  J  P.  Mahaffv,  Old 
Greek  EducaHon;  P.  Gardner  and  F.  B.  Jevons,  Manual  of  Greek 
Antiquities;  E.  N.  Gardiner,  Greek  Athletic  5/>orJ;  (1910) ;  Becker- 
Marquardt,  Handbuch  der  rdmiscken  AltertHmer  (5  vols.).    (F.  S.) 

GAMING  AND  WAGERING.  It  is  somewhat  difficult  exactly 
to  define  or  adequately  to  distinguish  these  terms  of  allied 
meaning.  The  word  "  game  "  (q.v,)  is  applicable  to  most  pastimes 
and  many  sports,  irrespective  of  their  lawful  or  unlawful 
character.  "  Gaming "  is  now  always  associated  with  the 
staking  of  money  or  money's  worth  on  the  result  of  a  game  of 
pure  chance,  or  mixed  skill  and  chance;  and  "  gambling  "  has 
the  same  meaning,  with  a  suggestion  that  thestakes  are  excesuve 
or  the  practice  otherwise  reprehensible,  while  "  wager  "  and 
"  wagering  "  are  applied  to  money  hazarded  on  any  contingency 
in  which  the  person  wagering  has  no  interest  at  risk  other  than 
the  amount  at  stake.  "  Betting  "  is  usually  restricted  to  wagers 
on  events  connected  with  sports  or  games,  and  "  lottery  "  applies 
to  speculation  to  obtain  prizes  by  lot  or  chance. 

At  English  common  law  no  games  were  unlawful  and  no 
penalties  were  incurred  by  gambling,  nor  by  keeping  gaming- 
houses, unless  fay  reason  of  disor^  they  became  a  public 
nuisance.  From  very  early  times,  however,  the  English  statute 
law  has  attempted  to  exercise  control  over  the  sports,  pastimes 
and  amusements  of  the  lieges.  Several  points  of  view  have  been 
taken:  (i)  their  competition  with  military  exercises  and  training; 
(2)  their  attraction  to  workmen  and  servants,  as  drawing  them 
from  work  to  play;  (3)  their  interference  with  the  observance  of 
Sunday;  (4)  their  combination  with  betting  or  gambling  as 
causing  impoverishment  and  dishonesty  in  children,  servants  and 
other  unwary  persons;  (5)  the  use  of  fraud  or  deceit  in  connexion 
with  them.  The  legislation  has  assumed  several  forms:  (i) 
declaring  certain  games  unlawful  either  absolutely  or  if  accom- 
panied by  staking  or  betting  money  or  money's  worth  on  the  event 
of  the  game;  (3)  dedaring  the  keeinng  of  establishments  for 
betting,  gaming  or  lotteries  illegal,  or  prohibiting  the  use  of 
streets  or  public  places  for  such  purposes;  (3)  prohibiting  the 
enforcement  in  courts  of  justice  of  gambling  contracts. 

The  earliest  English  l^slation  against  games  was  passed  in  the 
interests  of  archery  and  other  manly  sports  which  were  believed  to 
render  the  lieges  more  fit  for  service  in  war.    A  statute  Q^^g. 
of  Richard  11.  (1388)  directed  servants  and  labourers  §twfulmad 
to  have  bows  and  arrows  and  to  use  them  on  Sundays  untmwM, 
and  holidays,  and  to  cease  from  playing  football,  quoits, 
dice,  putting  the  stone,  kails  and  other  such  importune  ^mes. 
A  more  drastic  statute  was  pused  in  1409  (11  Hen.  IV.  c. 
4)  and  penalties' were  impoeed  in  1477  (17  Edw.  IVf-cfs)  on 

?;rsons  allowing  unlawful  games  to  be  played  on  their  premises, 
hese  acts  were  superseded  in  1541  (33  Hen.  VlII.  c.  9)  by  a  statute 
passed  on  the  petition  of  the  bowyers,  fletchers  {jUchiersu  stringers 
and  arrowhead  makers  of  the  realm.  This  act  (srill  partly  in  force) 
is  entitled  an  "  act  for  maintenance  of  archeiy  and  debarring  of 
unlawful  games  " ;  and  it  recites  that,  since  the  last  statutes  (of 
3  &  6  Hen.  VIII.)  "  divers  and  many  subtil  inventative  and  crafty 
persons  have  found  and  daily  find  many  and  sundry  new  and  crafty 
games  and  plays,  as  letting;  in  the  fields,  slide-thrift,  otherwise 
called  shove-groat,  as  well  within  the  city  of  London  as  elsewhere 
in  many  other  and  divers  parts  of  this  realm,  keeping  houses,  plays 
and  alleys  for  the  maintenance  thereof,  by  reason  whereof  archery  is 
sore  decayed,  and  daily  is  like  to  be  more  minished,  and  divers 
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bowyers  and  fletchers,  for  lack  of  work,  goae  and  inhabit  themselves 
in  Scotland  and  other  places  out  of  this  realm,  there  working  and 
teaching  their  science,  to  the  puissance  of  the  same,  to  the  great  com- 
fort of  strangers  and  detriment  of  this  realm."  Accordingly  penalties 
are  imposetfon  all  persons  keeping  houses  for  unlawful  games,  and 
all  persons  resorting  thereto  (s.  8).  The  games  specified  are  dicing, 
table  (backgammon)  or  carding,  or  any  game  prohibited  by  any 
statute  theretofore  nuide  or  any  unlawful  new  ^me  then  or  thereafter 
invented  or  to  be  invented.  It  is  further  provided  that  "  no  manner 
of  artificer  or  craftsman  of  any  handicraft  or  occupation,  husband- 
man, apprenticet  labourer,  servant  at  husbandry,  journeyman  or 
servant  m  art^cer,  mariners,  fishermen,  watermen,  or  any  serving 
man,  shall  play  at  the  tables,  tennis,  dice,  cards,  bowls,  clash, 
coyting,  logating  or  any  other  unlawful  game  out  ot  Christmas 
under  the  pain  of  xxs.  to  be  forfeit  for  every  time;  Euid  in  Christmas 
to  play  at  any  of  the  said  games  in  their  masters'  houses  or  in  their 
masters'  presence;  and  also  that  no  manner  of  person  shall  at  any 
time  play  at  any  bowl  or  bowls  in  open  places  out  of  his  garden  or 
orchard  (s.  1 1).  The  social  evils  of  rambling  (impoverishment, 
crime,  neglect  of  divine  service)  are  inadentally  alluded  to  in  the 
preamble,  but  only  in  connexion  with  the  main  purpose  of  the  statute 
— the  maintenance  of  archery.  No  distinction  is  made  between 
^mes  of  skill  and  games  of  chance,  and  no  reference  is  made  to  play- 
ing for  money  or  money's  worth.  The  Book  o{  Sports  of  James  I. 
(1617),  republished  by  Charles  I.  (16^3),  was  aimed  at  encouraging 
certain  sports  on  Sundays  and  holidays;  but  with  the  growth  of 
Puritanism  the  royal  efforts  failed.  The  Sunday  Observance  Act 
162s  prohibits  the  meeting  of  people  out  of  their  own  parishes  on  the 
Lora  B  Day  for  any  ^wrts  or  pastimes  whatsoever.  It  has  been 
attempted  to  enforce  this  act  against  Sunday  footbalL  The  act 
goes  on  to  prohibit  any  bear-baiting,  bull-baiting,  interludes, 
common  plays  or  other  unlawful  exercises  or  plays  on  Sunday  by 
rarishioners  within  their  own  parishes.  According  to  Blackstone 
(iv.  Comm.  c.  13)  the  principal  ground  of  complaint  leading  to 
kridatioQ  in  the  iSth  cintury  was  "  ^[ambling  In  high  life."  He 
ctulectB  the  statutes  made  with  this  view,  but  only  those  still  in 
force  need  have  been  mentioned. 

'  The  first  act  directed  against  gamblii^  as  distinct  from  playing 
games  was  that  of  1665  (16  Car.  II.  c.  7)  "  against  deceitiul,  dis- 
orderly and  excessive  gaming  "  which  deals  with  games  both  of 
skill  and  chance  at  whiui  peoi^  cheat,  or  play  otherwise  than  with 
ready  money,  or  lose  more  than  £100  on  credit.  In  i6c»8  (13  Will. 
III.  c.  33)  legislation  was  passed  against  lotteries,  therem  described 
as  "  mischievous  and  unlawful  games."  This  act  was  amended  in 
1710  (0  Anne  c.  6),  and  in  the  same  year  was  passed  a  statute  which 
is  the  banning  of  the  modern  legislation  against  gambling  (9  Anne 
c.  19).  It  includes  within  its  scope  money  won  by  "  gaming  or 
playing  "  at  cards,  &c.,  and  money  won  by  bettii^  "  on  the  sides 
or  hands  of  those  who  game  at  any  of  the  forbidden  eames.  But  it 
refers  to  tennis  and  bowls  as  well  as  to  games  with  cards  and  dice. 

The  ft^lowing  list  of  lawful  games,  spMts  and  exercises  is  given  in 
OUphant  m  Horses,  Sfc.  (6th  ed.) :  horse-races,  steej^echases,  trottit^ 
matches,  coursing  matches,  foot-races,  boat-racesj  regattas,  rowing 
matches,  golf,  wrestling  matches,  cricket,  tennis,  nves,  rackets, 
bowls,  skittles,  quoits,  curling,  putting  the  stone,  football,  and 
presumably  eveiy  bona-fide  variety,  e.g.  croquet,  knurr  and  spell, 
nocl^  or  any  similar  games.  Cock-^htii%  is  said  to  have  been 
unlawful  at  common  law,  and  that  and  other  modes  of  aettit%  animals 
to  fight  are  (fences  against  the  Prevention  of  Cruelty  to  Animals 
Acts.  The  following  are  also  lawful  games:  whist  and  other  lawful 
games  at  cards,  backgammon,  b^atelle,  billiardSf  chess,  draughts 
and  dominoes.  But  to  allow  persons  to  play  for  money  at  these 
games  or  at  skittles  or  "  skittle  pool  "  or  puff  and  dart "  on 
licensed  premises  is  gaming  within  the  Licensing  Act  1872.  The 
earlier  acts  declared  unlawful  the  followiiu;  games  of  slall:  foot- 
ball, quoits,  putting  the  stone,  kails,  tennis,  bowls,  clash  or  kails,  or 
doyshcayls,  logating,  half  bowl,  shde-thrift  or  shove-groat  and 
backgammon.  Bacl^mmon  and  other  games  in  1739  played  with 
backgammon  tables  were  treated  as  lawful  in  that  year.  Horse- 
radi^,  long  under  restriction,  being  mentioned  in  the  act  of  1665 
and  many  iSth-antuiy  acts,  was  fully  legalized  in  1840  (3  &  4 
Vict.  c.  35)<  The  act  of  1541,  so  far  as  it  dedared  any  game  of  mere 
skill  unlawful,  was  repealed  by  the  Gaming  Act  1845.  Billiards  is 
l^al  in  private  houses  or  clubs  and  in  public  places  duly  licensed. 
The  following  games  have  been  declared  by  the  statutes  or  the  judges 
to  be  unlawful,  whether  played  in  public  or  in  private,  unless  played 
in  a  royal  palace  where  the  sovereign  is  residing:  ace  of  hearts, 
pharaoh  (faro),  basset  and  hazard  (1738),  passage,  and  ever^  game 
then  invented  or  to  be  invented  with  dice  or  with  any  other  instru- 
ment, engine  or  device  in  the  nature  of  dice  having  one  or  more 
figures  or  numbers  thereon  (1739),  roulet  or  roly-poly  (1744),  and  all 
lotteries  (except  Art  Union  lotteries),  roi^e  gt  noir,  bacearat-bangw 
(1884),  ckemin  de  fer  0^5)>  and  all  games  at  cards  which  are  not 
games  of  mere  skill.  The  definition  of  unlawful  game  does  not  in- 
clude whist  played  for  a  prize  not  subscribed  to  by  the  players, 
but  it  does  indude  playing  cards  for  money  in  licensed  premises; 
even  in  the  private  room  oi  the  licensee  or  with  private  friends 
during  doring  hours. 

The  first  attack  on  lotteries  was  in  1698,  against  lotteries  "  by 
dice,  lots,  cards,  balls  or  any  other  numbers  or  figures  or  in  any  other 


way  whatsoever."  An  act  of  1721  prohibited  lotteries  which  under 
the  name  of  sales  distributed  prizes  in  money,  advowsons,  land, 
jewels,  8a:.,  by  lots,  tidffits,  numbers  or  figures.  Acts  of  1722,  1733 
and  1833  prohilnted  any  sale  of  tickets,  receipts,  chances  or  numbo^ 
in  foreign  lotteries.  The  games  of  cards  already  referred  to  as  un- 
lawful were  in  1738  declared  to  be  "  games  or  lotteries  by  cards  or 
dice,"  and  in  1802  the  definition  of  lottery  was  extended  to  include 
"  little-goes  and  any  game  or  lottery  not  authorized  by  parliament, 
drawn  by  dice,  lotb,  <^rds,  balls,  or  by  numbers  or  figures  or  by  any 
other  way,  contrivance  or  device  whatsoever."  This  wide  definition 
reaches  raffies  and  sweepstakes  on  races.  The  advertisement  61 
foreign  or  illegal  lotteries  is  forbidden  by  acts  of  1836  and  1844. 
In  1846  art  unions  were  exempted  from  the  scope  of  the  Lottery 
Acts.  Attempts  have  been  made  to  suppress  the  sale  in  Ei^Und 
of  foreign  lottery  tickets,  but  the  task  is  difficult,  as  the  post-office 
distributes  the  advertisements,  although,  under  the  Revenue  Act 
1898,  the  Customs  treat  as  prohibited  goods  advertisements  or 
notices  as  to  foreign  lotteries.  More  success  has  been  obtained  in 
putting  down  various  devices  by  newspapers  and  ^opkeepers  to 
attract  customers  by  instituting  "  missing  word  competitions " 
and  "  radng  coupon  competitions  ";  by  automatic  machmes  which 
give  speculative  chances  in  addition  to  the  article  obtained  for  the 
coin  inserted ;  by  distribution  of  prizes  by  lot  or  chance  to  customers; 
by  holding  sweepstakes  at  public-houses,  by  putting  coins  in  sweet- 
meats to  tempt  street  urchins  by  cupidity  to  indigestion;  or  by 
gratuitous  distribution  of  medals  giving  a  chance  of  a  prize  from  a 
newspaper.  An  absolutely  gratuitous  distribution  of  dances  seems 
not  to  be  within  the  acta,  but  a  commercial  distribution  is,  even  if 
individuals  who  benefit  do  not  pay  for  their  chance. 

As  already  stated,  the  keeping  of  a  gaming-house  was  at  common 
law  punishable  only  if  a  public  nuisance  were  created.  The  act  of 
1541  imposes  penalties  on  persons  maintaining  houses  for  unlawful 
games.  Originally  licences  could  be  obtained  for  such  houses,  but 
these  were  abolished  in  1^55  (2  &  3  Phil,  and  Mar.).  In  1698  lotteries 
were  declared  public  nuisances,  and  in  1803  the  same  measure  was 
meted  out  to  lotteries  known  as  little-goes.  Spedal  penalties  are 
provided  for  those  who  set  up  lotteries  or  any  un^wful  game  with 
cards  or  dice,  &c.  (1738,  1739.  I744)<  In  1751  inhabitants  of  a 
parish  were  enabled  to  insist  on  the  prosecution  of  gaming-houses. 
The  act  of  1802  imposed  severe  penalties  on  persons  publicly  or 

Srivately  keeping  places  for  any  lottery.  This  statute  hits  at  the 
eliberate  or  habitual  use  of  a  place  for  the  prohibited  purpose,  and 
does  not  touch  isolated  or  incidental  uses  on  a  ni^le  occanoo,  e.g. 
at  a  bazaar  or  show;  but  under  an  act  of  1833  the  sale  of  lotteiy 
tickets  is  in  itself  an  offence.  The  Gamit^  Act  1845  facilitates  tas 
search  of  suspected  gaming-houses  and  the  proof  that  thej^  are  such. 
It  provides  tnat,  to  prove  any  house  to  be  a  common  gaming-house, 
it  '  shall  be  sufficient  to  show  that  it  is  kept  or  used  for  playing 
therein  at  any  unlawful  game,  and  that  a  bank  is  kept  there  by  one 
or  more  of  the  players  exclusively  of  the  others,  or  that  the  chances 
tA  any  game  played  therein  are  not  alike  favourable  to  all  the 
players,  mduding  among  the  players  the  banker  or  other  person  by 
whom  the  game  is  managed,  or  against  whom  the  other  players 
stake,  play  or  bet."  Gambling,  it  will  be  noticed,  is  still  m  this 
definition  connected  with  some  kind  of  game.  The  act  also  provides 
that  proof  that  the  gaming  was  for  money  shall  not  be  required, 
and  that  the  presence  of  cards,  dice  and  other  instruments  of  gaming 
shall  be  prima-fade  evidence  that  the  house  was  used  as  a  common 
gaming-house.  The  most  recent  statute  dealii^  with  gaming- 
houses is  of  1854,  which  provides  summary  remedies  against  the 
keeper  and  makes  further  provisions  to  facilitate  conviction.  It 
may  be  added  that  the  Gaming  Act  1845  makes  winning  money  by 
cheating  at  any  game  or  wager  punishable  in  the  same  way  as 
obtaining  money  by  false  pretences.  At  the  present  time  proceedings 
for  keeping  gaming-houses  in  the  sense  in  which  that  word  is  com- 
monly understood  are  comparatively  rare,  and  are  usually  against 
foreigners.  The  statutes  hit  both  public  and  private  gaming-houses 
(see  the  Park  Club  case,  Jenks  v.  Turpin,  1884,  13  Q.BJ).  505, 
the  leading  case  on  unlawful  games).  The  proprietor  and  the  person 
who  keeps  the  bank  at  an  unlawful  game  are  both  within  the  statute : 
the  players  are  not,  but  the  act  of  Henry  VIII.  is  so  far  alive  that 
they  can  be  put  under  recognizance  not  to  frequent  gaming-houses. 
Under  the  Licensing  Act  1872  penalties  are  incurred  by  licensed 
victuallers  who  suffer  any  gaming  or  unlawful  game  to  be  played 
on  their  premises.  A  single  instance  of  playing  an  unlawful  game 
for  money  in  a  private  house  is  not  within  the  statutes  (,R.  v.  Davies, 
1807,  3  Q.B.  199). 

In  England,  so  far  as  the  general  public  is  concerned,  gaming  at 
cards  is  to  a  Iara;e  extent  superseded  by  betting  on  sports  and  pas- 
times, or  speculation  by  means  of  lotteries  or  like  devices.  The 
legislation  against  betting  eo  nomine  began  in  1853.  In  the  Betting 
Act  1853*  it  IS  described  as  a  Idnd  of  gaming  of  late  sprui^  uptothi 
injury  and  demoralization  of  improvident  persons  by  the  opening  of 
places  called  betting  houses  and  offices,  and  the  receiving  of  money 
%n  advance  by  the  owners  or  occupiers  or  their  agents  on  promises 
to  pay  money  on  events  or  horse  races  and  like  contingencies.  This 
act  strikes  at  ready  money  betting  as  distinguished  from  betting  on 
credit  ("  on  the  nod  It  was  avowedly  framed  to  hit  houses  open 
to  all  and  Bundiy  as  distinguished  from  ;»rivate  betting  dubs  such  as 
Tatteisall's.   llie  act  seeks  to  punish  persons  1^10  keep  a  hcmse, 
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office,  room  or  other  place  for  the  purpOBe  (inter  alia)  of  any  person 
betting  with  persons  "  resorting  thereto  "  or  of  receiving  deposits 
in  consideration  of  bets  on  contingencies  relatingto  horse-races  or 
other  races,  fights,  games,  sports  or  exercises.  The  act  especially 
excepts  persons  who  receive  or  hold  prizes  or  stakes  to  be  paid  to 
the  winner  of  a  race  or  lawful  sport,  rame  or  exercise,  or  to  the  owner 
of  a  horse  engaged  in  a  race  (s.  6).  Besides  the  penalties  incurred  by 
keeping  such  places,  the  keeper  is  liable  to  repay  to  depositors  the 
sums  deposited  (s.  5)- 

By  theLicensingAct  1873  penaltiesareincurred  by  licensed peraoos 
who  allow  their  houses  to  be  used  in  contravention  of  the  Betting 
Act  1853.  There  has  been  a  great  deal  of  litigation  as  to  the  meaning 
and  scope  of  this  enactment,  and  a  keen  contest  between  the  police 
and  the  Anti-gamblin^  Lef^e  (which  has  been  very  active  in  the 
matter)  and  the  betting  coofraternitjr,  in  which  much  ii^nuity 
has  been  shown  by  the  votaries  of  sport  in  devisii^  means  (or  evading 
the  terms  of  the  enactment.  The  consequent  crop  of  legal  decisions 
shows  a  considerable  diver^nce  of  judiciat  opinion.  The  House 
of  Lords  has  held  that  the  Tattersall's  enclosure  or  betting  ring  on  a 
racecourse  is  not  a  "  place  "  within  the  statute;  and  members  of  a 
bona-fide  club  who  bet  with  each  other  in  the  club  are  not  subject 
to  the  penalties  of  the  act.  But  the  word  "  place  "  has  been  held 
to  include  a  public-house  bar,  an  archway,  a  small  plot  of  waste 
ground,  and  a  bookmaker's  stand,  and  even  a  bookmaker's  big 
umbrella,  and  it  is  difficult  to  extract  from  the  judges  any  clear 
indication  of  the  nature  of  the  "  places  "  to  which  the  act  applies. 
The  act  is  construed  as  applying  onlv  to  ready-money  betting,  i.e. 
when  the  stalce  is  deposited  with  the  bookmaker,  and  only  to  places 
used  for  betting  with  persons  physically  resorting  thereto;  so  that 
bets  by  letter,  tel^ram  or  telephone  do  not  fall  within  its  penalties. 
The  arm  oS  the  law  has  been  found  long  enough  to  punish  as  thieves 
"  welshers,"  who  recdve  and  make  off  with  deposits  on  bets  which 
they  never  mean  to  pay  if  they  lose.  The  act  of  1853  makes  it  an 
offence  to  public  advertisements  showing  that  a  house  is  kept  for 
betting,  it  was  supplemented  in  1874  by  an  act  Imponng  penalties 
on  persons  advertising  as  to  betting.  But  this  has  been  read  as 
applying  to  beta  falling  within  the  act  of  1853,  and  It  does  not 
prohibit  the  publication  at  betting  news  or  sporting  tips  in  news- 
papers. A  few  newspapers  do  not  publish  these  aids  to  ruin,  and  in 
some  public  libraries  the  bettiiw  news  is  obliterated,  as  it  attracts 
crowds  of  undesirable  readers.  The  act  of  1853  has  been  to  a  great 
extent  effectual  against  betting  houses,  and  has  driven  some  of 
them  to  Holland  and  other  places.  _  But  it  has  been  deemed  ex- 
pedient to  legislate  against  betting  in  the  streets,  which  has  been 
found  too  attractive  to  the  British  workman. 

By  the  Metropolitan  Streets  Acts  1867  any  three  or  more  persons 
assembled  together  in  any  part  of  any  street  in  the  city  of  London 
gf^f  or  county  of  London  for  the  purpose  of  Detting  and 
bettiar  deemed  to  be  obstructing  the  street,  may  be  arrested 
without  warrant  by  a  constable  and  fined  a  sum  not  ex- 
ceeding £5.  The  Vagrancy  Act  1873  (^6  &  37  Vict.  c.  38)  provides 
that  "Every  person  playing  or  betting  by  way  of  wagering  or  gaming 
on  any  street,  road,  highway  or  other  open  and  puolic  place,  or  in 
any  open  place  to  which  the  public  have,  or  are  permitted  to  have, 
access,  at  orwlth  any  table  or  instru^ment  of  gaming,  or  any  coin,  card, 
token  or  other  article  used  as  an  instrument  or  means  of  gaining, 
at  any  game  or  pretended  game  of  chance,  shall  be  deemed  a  rogue 
and  vagabond."  ^  This  act  amended  a  prior  act  of  1868,  passea  to 
repress  the  practice  of  playing^  pitch  and  toss  in  the  streets,  which 
had  become  a  public  nuisance  in  the  colliery  districts.  The  powers 
of  maldng  by-laws  for  the  peace,  order  and  good  government  of 
their  districts,  pcssessed  by  municipal  borou^s — and  since  1888 
by  county  coundb — and  extended  in  to  the  new  London 

boroughs,  have  in  certain  cases  been  exercised  by  making  by-laws 
forbiddine  any  person  to  "  frequent  or  use  any  street  or  other  public 
place,  on  behalf  either  of  himself  or  any  other  person,  for  the  purpose 
of  bookmaking,  or  betting,  or  wagering,  or  agreeiiu;  to  bet  or  w^er 
with  any  person,  or  pavit^,  or  receivii^  or  settling  bets."  This  and 
similar  by-laira  have  been  held  valid,  but  were  found  inadequate, 
and  by  the  Street  Betting  Act  1906  (6  Edw.  VII.  c  43),  passed  by  the 
efforts  of  the  late  Lord  Davey,  it  is  made  an  offence  for  any  jierson 
to  frequent  or  loiter  in  a  street  or  public  place  on  behalf  of  himself 
or  of  any  other  person  for  the  purpose  of  bookmaking  or  betting  or 
wagering  or  agreeing  to  bet  or  wager  or  paying  or  receiving  or  settung 
bets.  The  punishment  for  a  first  offence  is  fine  up  to  £10,  for  a  second 
fine  up  to  £30,  and  the  punishment  is  still  higher  in  the  case  of  a  third 
or  subsequent  offence,  or  where  the  accused  whUe  committing  the 
oftence  has  any  betdng  transaction  with  a  person  under  the  age  of 
sixteen.  The  act  does  not  apply  to  ground  used  for  a  course  for 
horse-racing  or  adjacent  thereto  on  days  on  which  races  take  place; 
but  the  expression  public  place  includes  a  public  park,  earclen  or 
sea-beach,  and  any  unenclosed  ground  to  wnich  the  pubuc  for  the 
time  have  unrestricted  access,  and  enclosed  places  other  than  public 
parks  or  sardens  to  which  the  public  have  a  restricted  right  of 
access  with  or  without  payment,  if  the  owners  or  persons  controlling 
the  place  exhibit  conspicuously  a  notice  prohibiting  betting  therein. 
A  constable  may  arrest  without  warrant  persons  offending  and  seize 
all  books,  papers,  cards  and  other  articles  relating  to  betting  found 
in  thdr  possession,  and  these  articles  may  be  forfeited  on  conviction. 
Besides  the  above  provision  against  betting  with  infants  the  Betting 


and  Loans  (Infants)  Act  1893,  passed  at  the  instance  <A  the  late 
Lord  Herschell,  makes  it  a  misciemeanour  to  send,  with  a  view  to 
profit,  to  any  one  known  by  the  sender  to  be  an  infant,  a  document 
inviting  him  to  enter  into  a  betting  or  w£w;ering  transaction.  The 
act  is  intended  to  protect  lads  at  school  ana  college  from  temptation 
by  bookmakers. 

We  must  now  turn  from  the  public  law  with  re^xct  to  g»»wmg 
to  the  treatment  of  bets  and  wagers  from  the  point  of  view  oi 
their  obligation  on  the  individuals  who  lose  them.  A 
wager  may  be  defined  as  "  a  promise  to  give  money  or 
money's  worth  upon  the  determination  or  ascertainment  of  an 
uncertain  event  "  {ADaon,Lav>  of  Contract,  iithed.,  p.  206).  The 
event  may  be  uncertain  because  it  has  not  happened  or  because 
its  happening  is  not  ascertained;  but  to  make  the  bargain  a 
wager  the  determination  of  the  event  must  be  the  sole  condition 
of  the  bargain.  According  to  the  view  taken  in  Ei^Land  of  the 
common  law,  bets  or  wagers  were  legally  enforceable,  mbject  to 
certain  rules  dictated  by  ocmsideratknis  public  policy,  e.g, 
that  they  did  not  lead  to  immorality  or  breach  <tf  the  peace,  or 
expose  a  third  person  to  ridicule.^  The  courts  were  constantly 
called  upon  to  enforce  wagers  and  constantly  exercised  their 
ingenuity  to  discover  excuses  for  refusing.  A  writer  on  the  law  of 
contracts'  discovers  here  the  origin  of  that  principle  of  "  public 
policy  "  which  plays  so  important  a  part  in  English  law.  Wager- 
ing contracts  were  rejected  because  the  contingencies  on  which 
they  depended  tended  to  create  interests  hostile  to  the  common 
weal.  A  bet  on  the  Ufe  of  the  emperor  Napoleon  was  declared 
void  because  it  gave  one  of  the  parties  an  interest  in  keeping  the 
king's  enemy  alive,  and  also  because  it  gave  the  other  an  interest 
in  compassing  his  death  by  unlawful  means.  A  bet  as  to  the 
amount  of  die  hop-duty  was  held  to  be  against  public  policy, 
because  it  tended  to  expose  the  condition  of  the  king's  revenue  to 
all  the  world.  A  bet  between  two  hackney  coachmen,  as  to  which 
of  them  should  be  selected  by  a  gentleman  for  a  particular 
journey,  was  void  because  it  tended  to  expose  the  customer  to 
their  importunities.  When  no  such  subtlety  could  be  invented, 
the  law,  however  reluctantly,  was  compelled  to  enforce  the 
fulfilment  of  a  wager.  Actions  on  wagers  were  not  favoured  by 
the  judges;  and  though  a  judge  could  not  rciuse  to  try  such  an 
action,  he  could,  and  often  did,  postpone  it  until  after  the  dedsioa 
of  more  important  cases. 

Pariiament  gradually  intervened  to  confine  the  onmnon  law 
within  narrows  limits,  both  in  oommerdal  and  non-commCTcial 
wagers,  and  both  by  general  and  temporary  enactments.  An 
example  of  the  latter  was  7  Anne  c.  16  (1710),  avoiding  ail  wagers 
and  securities  relating  to  Uie  then  war  with  France.  The  earliest 
general  enactment  was  16  Car.  II.  c.  7  (1665),  prohibitmg  the 
recovery  of  a  sum  exceeding  j£ioo  lost  in  games  or  pastimes,  or  in 
betting  on  the  sides  or  hands  of  the  players,  and  avoiding  securities 
for  money  so  lost.  9  Anne  c.  19  avoided  securities  for  such  wagers 
for  any  amount,  even  in  the  hands  of  bona-fide  holdm  for  value 
without  notice,  and  enabled  the  loser  of  £10  or  upwards  to  sue  for 
and  recover  the  money  he  had  lost  within  three  months  of  the 
loss.  Contracts  of  insurance  by  way  of  g^miing  and  wi^ezing 
were  dedared  void,  in  the  case  of  marine  risks  ip  X746,  and  in  the 
case  of  other  risks  in  1774.  It  was  not  until  1845  that  a  general 
rule  was  made  excluding  wagers  from  the  courts.  Section  18  of 
the  Gaming  Act  1845  (passed  after  a  parliamentary  inquiry  in 
1844  as  to  gaming)  enacted  "  that  all  contracts  or  agreements, 
whether  by  parole  or  in  writing,  by  way  of  gaming  or  wagering 
shall  be  null  and  void,  and  that  no  suit  shall  be  brought  or  main- 
tained in  any  court  of  law  or  equity  for  rea>vering  any  sum  of 
money  or  v^uable  thing  alleged  to  be  won  upon  any  wager,  or 
which  shall  have  been  deposited  in  the  hands  of  any  person  to 
abide  the  event  on  which  any  wager  shall  have  been  made; 
provided  always  that  this  enactment  shall  not  be  deemed  to  apply 
to  any  subscription  or  oontributicm,  ot  agreement  to  subscribe  w 
contribute,  for  or  towards  any  plate,  prize  or  sum  of  money  to  be 
awarded  to  the  winner  or  winners  of  any  lawful  game,  sport, 
pastime  or  exercise." 

The  construction  put  on  this  enactment  enabled  turf  oommisaOD 

*  Leake  on  Contracts  (4th  ed.),  p.  539. 

•  Pollock,  Contacts  (7th  ed.),  p.  313. 
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agents  to  recover  from  their  principak  bets  made  and  paid  for 
them.  But  the  Gaming  Act  189a  rendered  null  and  void  any 
promise,  express  or  implied,  to  repay  to  any  person  any  sum  of 
money  paid  by  him  under,  or  in  respect  of,  any  contract  or  agree- 
ment rendered  null  and  void  by  the  Gaming  Act  1S45,  or  to  pay 
any  sum  of  money  by  way  of  commission,  fee,  reward,  or  other- 
wise in  respect  of  any  such  contract  or  agreement,  or  of  any 
services  in  relation  thereto  or  in  connexion  therewith,  and 
provided  that  no  action  should  be  brought  or  maintained  to 
recover  any  such  sum.  By  the  combined  effect  of  these  two 
enactments  the  recovery  by  the  winner  from  the  loser  or  stake- 
holder of  bets  or  of  staJces  on  games  falling  within  s.  18  of  the 
Gaming  Act  1845  is  absolutely  barred;  but  persons  who  have 
deposited  money  to  abide  the  event  of  a  wager  are  not  debarred 
from  crying  ofi  and  recovering  their  stake  before  the  event  is 
decided,  or  even  after  the  decision  of  the  event  and  before  the 
stake  is  paid  over  to  the  winner;*  and  a  man  who  pays  a  bet  for  a 
friend,  or  a  tmf  commission  agent  or  other  agent  who  pays  a  bet 
for  a  principal,  has  now  no  legal  meansof  recovering  the  money, 
unless  some  actual  deceit  was  used  to  induce  him  to  pay  in  ignor- 
ance that  it  was  a  bet.  But  a  person  who  has  received  a  bet  on 
account  of  another  can  still,  it  would  seem,  be  compelled  to  pay 
it  over,  and  the  busing  of  a  betting  man  is  treated  as  so  far 
lawful  that  inrome-tax  is  charged  on  its  profits,  and  actions 
between  parties  in  such  a  business  for  the  taking  of  partnership 
accounts  have  been  entertained. 

The  eSect  of  these  enactments  on  speculative  dealings  in  shares 
or  other  commodities  calls  for  special  consideration.  It  seems  to 
be  correct  to  define  a  wagering  contract  as  one  in  which  two 
persons,  having  opposite  opinions  touching  the  issue  of  an  event 
(past  or  future),  of  which  they  are  uncertain,  mutually  agree  that 
on  the  determination  of  the  event  one  shaU  win,  and  the  other 
shall  pay  over  a  sum  of  money,  or  other  stake,  neither  party 
having  any  other  interest  in  the  event  than  the  sum  or  stake  to 
be  won  or  lost.  This  definition  does  not  strike  at  contracts  in 
"  futures,"  under  which  the  contractors  are  bound  to  give  or  take 
delivery  atadatefixed  of  commoditiesnot  in  existence  at  the  date 
of  the  contract.  Nor  are  such  contracts  rendered  void  because 
they  are  entered  into  for  purposes  of  speculation;  in  fact,  their 
legality  is  expressly  recognized  by  the  Sale  of  Goods  Act  1893. 
Contracts  of  insurance  are  void  if  made  by  way  of  gaming  or 
wagering  on  events  in  which  the  assured  has  no  interest  present 
or  prospective  whether  the  matter  be  life  or  fire  risks  (1774) 
or  maritime  risks  (Marine  Insurance  Act  1906).  An  act 
known  as  Bit  John  Barnard's  Act  (7  Geo.  II.  c.  8,  entitled 
"  An  act  to  prevent  the  infamous  practice  of  stock  jobbing  ") 
prohibited  contracts  for  liberty  to  acc^  or  refuse  any  public 
stocks  or  securities  and  wagers  relating  to  public  stocks,  but 
this  act  was  repealed  in  i860,  and  contracts  to  buy  orsell stocks 
and  shares  are  not  now  void  because  entered  into  by  way  of 
speculation  and  not  for  purposes  of  investment.  The  only  limita- 
tion on  such  contracts  is  that  contained  in  Leeman's  Act  (30  & 
31  Vict,  c  29)  as  to  contracts  for  the  sale  of  shares  in  joint- 
stock  banking  companies.  But  a  transaction  in  any  commodity, 
though  in  form  commercial,  falls  within  the  Gaming  Acts  if  in 
substance  the  transaction  is  a  mere  wager  on  the  price  of  the 
commodity  at  a  date  fixed  by  the  contract.  It  does  not  matter 
whether  the  dealing  is  in  stocks  or  in  cotton,  nor  whether  it  is 
entered  into  on  the  Stock  Exchange,  or  cm  any  produce  exchange, 
or  elsewhere;  nor  is  it  conclusive  in  favour  of  the  validity  of  the 
bargain  that  it  purports  to  bind  the  parties  to  take  or  deliver  the 
article  dealt  in.  The  a>urts  are  entitled  to  examine  into  the  true 
nature  of  the  transaction;  and  where  the  substantial  intention  of 
the  parties  is  merely  to  gamble  in  differences,  to  make  what  is 
called  "  a  time  bargain,"  the  fact  that  it  is  carried  out  by  a  series 
of  contracts,  regular  and  valid  in  form,  will  not  be  sufficient  to 
exclude  the  application  of  the  Gaming  Acts. 

In  verymanycases  transactions  with  "  outside  stockbrokers  "or 
"  bucket  shops  "  have  been  held  to  be  mere  wagers,  although  the 
contracts  purported  to  give  "  put  "  or  "  call "  options  to  demand 
delivery  or  acceptance  of  the  stocks  dealt  with;  and  tlw  cover 
*  Burge  V.  Askby,  1900,  i  Q.B.  744. 
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deposited  by  the  "  client  "  has  been  treated  as  a  mere  security  for 
performance  <tf  the  bargain,  and  recoverable  if  sued  lac  in  time, 
i.e.  before  it  is  used  for  thie  puipose  for  which  it  is  deposited. 
There  was  not  up  to  1909  any  authoritative  decision  as  to  the 
application  of  the  Gaming  Act  1 89  a  to  transactions  on  the  London 
Stock  Exchange  through  a  stockbroker  who  is  a  member  of 
"  the  House  ";  but  the  same  principle  appears  to  be  applicable 
where  the  facts  of  the  particular  deal  clearly  indicate  that  the 
intention  was  to  make  a  mere  time  bargain,  or  to  pay  or  receive 
differences  only.  The  form,  however,  of  all  bargains  on  the 
Stock  Exchange  is  calculated  and  intended  to  preclude  people 
from  setting  up  a  gaming  act  defence:  as  each  contract  entitles 
the  holder  to  call  for  delivery  ca  acceptance  of  the  stock  named 
therein.  In  the  event  of  the  bankruptcy  of  a  person  involved  in 
speculations,  the  bankruptcy  officials  exclude  from  proof  against 
the  estate  all  claims  founded  on  any  dealing  in  the  nature  of  a 
wager;  and  on  the  same  principle  the  bankrupt's  trustee  can- 
not recover  sums  won  by  the  bankrupt  by  gaming  transactions, 
but  unexhausted  "  cover  "  on  unomipleted  transactions  may  be 
recovered  back. 

Besides  the  enactments  which  prevent  the  recovery  of  bets  or 
wagers  by  action  there  has  also  been  a  good  deal  of  legislation 
dealing  with  securities  given  in  respect  of  "  gambling 
debts."  Theearh'est  (1665)  dealt  withpersons  playing 
at  games  otherwise  than  for  ready  money  and  losing 
£100  or  more  on  credit,  and  not  only  prohibited  the  winner  from 
recovering  the  overplus  but  subjected  him  to  penalties  for  winning 
it.  An  act  of  1710  (9  Anne  c.  19)  declared  utterly  void  all  notes, 
bills,  bonds,  judgments,  mortgages  or  other  securities  where  the 
consideration  is  for  money  or  valuable  security  won  by  gaming 
at  cards,  stocks  or  other  games,  or  by  betting  on  the  sides  or 
hands  of  the  gamesters,  or  for  reimbursing  money  knowingly 
advanced  for  such  gaming  or  betting.  This  act  draws  a  distinc- 
tion between  gaming  and  other  bets  or  wagers.  Under  this  act 
the  securities  were  vwd  even  in  the  hands  of  innocent  transferees. 
In  1841  the  law  was  altered,  declaring  such  securities  not  void 
but  nuuie  upon  an  "  illegal "  conaderation.  The  effect  of  the 
change  is  to  enable  an  innocent  transferee  for  viUue,  of  a  bill,  note 
or  cheque,  to  recover  on  a  security  worthless  in  the  hands  of  the 
original  taker  (see  s.  30  of  the  Bills  of  Exchange  Act  1882),  but  to 
put  on  him  the  burden  of  proving  that  he  is  a  bona  fide  holder 
for  value.  In  the  case  of  a  negotiable  security  given  for  a  wager 
not  within  the  acts  of  r7io  or  1841  (e.g.  a  bet  on  a  contested 
election],  but  within  the  act  of  1845,  a  third  person  holding  it 
would  be  presumed  to  be  a  holder  for  value  and  on  the  person 
prima  facie  liable  under  the  security  falls  the  burden  of  proving 
that  no  consideration  was  given  for  it.  It  has  been  decided  after 
considerable  divergence  of  judicial  opinion  that  an  action  will  not 
lie  in  En^and  in  favour  of  the  drawee  against  the  drawer  of  a 
cheque  d^wn  at  Algiers  on  an  English  bajok,  partly  for  losses  at 
baccarat,  and  partly  for  money  borrowed  to  continue  playing  the 
game.  The  ground  of  decision  was  in  substance  that  the  Gaming 
Acts  of  1845  and  1893  as  the  iex  /art  prohibit  the  English  courts 
from  enforcing  gaming  debts  wherever  incurred  {Moulis  v. 
Owen,  1907,  I  K.B.  746). 

Scotland. — A  Scots  act  of  1631  c.  14  (s^d  still  to  be  in  force) 
forbids  playing  at  cards  or  dice  in  any  common  bouse  of  hostelry, 
and  directs  that  sums  over  lOO  marks  won  on  any  one  day  at  carding 
or  dicing  or  at  wagers  on  horse  races  should  be  at  once  sent  to  the 
treasurer  of  the  kirk  session.  The  Lottery  Acts,  except  that  ci  1608, 
apply  to  Scotland;  and  the  Betting  House  Act  1853  was  extended 
to  Scotland  in  1874.  The  Street  Betting  Act  1906  extends  to  Scot- 
land, and  gaming  houses  can  be  suppressed  under  the  Burgh  Police 
Act  1892,  and  street  betting,  lotteries  or  gaming  under  that  of  1903. 

The  Scots  courts  refuse  to  try  actions  on  wa^rs,  as  being  spowi- 
stones  Itidierae,  unbea»ning  the  dignity  of  the  courts.  9  Anne  c.  19 
and  $  &  6  Will.  IV.  c.  41  extend  to  Scotland,  but  the  weight  (rf 
judicial  opinion  is  that  the  Gaming  Act  1845  does  not. 

Ireland. — ^The  Briti^  Acts  against  lotteries  were  extended  to 
Ireland  in  1780,  and  the  general  law  as  to  gaming  is  the  same  in 
both  countries. 

British  Pos^ssions, — Certain  of  the  earlier  imperial  acts  are  in 
force  in  British  possessions,  e.g.  the  act  of  9  Anne  c.  19,  which  13  in 
force  in  Ontario  subject  to  amendments  made  in  1903.  In  the 
Straits  Settlements,  Jamaica  and  British  Guiana  there  are  ordin- 
ances directed  against  ^unbling  and  lotteries,  and  particularly 
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against  f<KiB8  of  gambliiy  introduced  by  the  Cbineae.  Under  these 
ndinances  the  aioney  paid  for  a  lottery  ticket  is  recoverable  by  law. 
In  the  Transvaal  bettii^  houses  were  suppressed  by  proclamation 
(No.  33)  soon  after  the  annexation.  An  invention  known  in  France 
as  the  pari  mutuel,  and  in  Australia  as  the  totalizator,  is  allowed 
to  be  used  on  race-courses  in  most  of  the  states  (but  not  in  New 
South  Wales).  In  Queendand,  South  Australia,  Tasmania  and 
Western  Australia  the  state  levies  a  duty  on  the  takings  of  the 
machine.  In  Tasmania  the  balance  of  the  money  retained  by  the 
stewards  of  the  course  less  the  tax  must  be  applied  solely^  for  improv- 
ing the  course  or  promoting  horse-racing.  In  Victoria  under  an 
act  of  1901  the  promoters  of  sports  may  by  advertisement  duly  posted 
make  betting  on  the  ground  ill^;al. 

Egypt. — By  law  No.  10  of  190^  all  lotteries  are  prohibited  with 
certain  exceptions,  and  it  is  made  illegal  to  hawk  the  tickets  or  offer 
them  for  sate  or  to  bring  illegal  lotteries  in  any  way  to  the  notice 
of  the  public.  The  authorized  lotteries  are  those  for  charitable 
purposes,  e.;.  those  of  the  benevdent  sociMtes  of  the  various  fweign 
communities. 

United  States. — In  the  United  States  many  of  the  states  make 
gaming  a  penal  offence  when  the  bet  is  upon  an  election,  or  a  horse 
race,  or  a  game  of  hazard.  Betting  contracts  and  securities  given 
upon  a  bet  are  often  made  void,  ana  this  may  destroy  a  gaming  note 
in  the  hands  of  an  innocent  purchaser  for  value.  The  subject  lies 
outnde  <rf  the  province  ot  the  federal  government.  _  Bv  the  legislation 
of  some  states  the  loser  may  recover  his  money  if  he  sue  within  a 
limited  time,  as  he  might  have  done  in  England  under  9  Anne  c.  19. 

Authorities. — Brandt  on  Games  (1872);  Oliphant,  Law  of 
Horses,  6fc.  (6th  ed.  by  Lloyd,  1908);  Schwabe  on  the  Stock  Ex- 
change (1905);  Melsheimer  on  the  Stock  Exchange  (4th  ed.,  1905); 
Coldridge  and  Hawksford,  The  Law  c$  GambUng  (1895);  Stutfield, 
Betting  (3rd  ed.,  1901),  (W-  F.  C.) 

GAMUT  (from  the  Gre^  letter  ganma,  used  as  a  musical 
symbol,  and  ut,  the  first  pliable  of  the  medieval  hymn  Sanctus 
Johannes),  a  term  in  music  used  to  mean  generally  the  whole 
compass  or  range  of  notes  possessed  by  an  instrument  or  voice. 
Historically,  however,  the  sense  has  developed  from  its  stricter 
musical  meaning  of  a  scale  (the  recognized  musical  scale  of  any 
pmod),  origiiiating  in  the  medieval  "great  scale,"  of  which  the 
invention  has  usually  been  ascribed  to  Guido  of  Arezzo  (q.v.)  in 
the  I  ith  century.  The  whole  question  is  somewhat  obscure,  but, 
in  the  evolution  of  musical  notation  out  of  the  clasncal  alpha- 
betical system,  Uie  inventum  (rf  the  medieval  gamut  is  more 
properly  assigned  to  Hucbald  (d.  930).  In  hia  system  ol  scales 
the  semitone  was  always  between  the  and  and  3rd  oi  a  tetrachord, 

as  G,  A,  [7  B,  C,  so  the  I]  B  and  #  F  of  the  second  octave  were  in 
false  relation  to  the  bB  and    Fof  the  first  two  tetrachords.  To 

this  scale  of  four  notes,  G,  A,  t>  B,  C,  were  subsequently  added  a 
note  below  and  a  note  above,  which  made  the  hexachord  with 
the  semit<aie  between  the  3rd  and  4th  both  up  and  down,  as 

F,  G,  A,  IrB,  C,  D.  It  was  at  a  much  later  date  that  the  7th,  our 
lading  note,  was  admitted  into  a  key,  and  for  this  the  first  two 
letters  of  the  last  line  of  the  above*named  hymn,  "  Sanctus 
Johannes,  *'  would  have  been  used,  save  for  the  notion 
that  as  the  note  Mi  was  at  a  semitone  below  Fa,  the  same  vowel 
should  be  heard  at  a  semitone  bdow  the  upper  Ut,  and  the 
syllable  Si  was  substituted  for  Sa.  Long  afterwards  the  syllable 
Ut  was  replaced  by  Do  in  Italy,  but  it  is  still  retained  in  France; 
and  in  these  two  countries,  with  whatever  others  employ  their 
nomenclature,  the  original  Ut  and  the  substituted  Do  stand  for 
the  sound  defined  by  the  letter  C  in  English  and  German  termin- 
ology.  Hie  literal  musical  alphabet  thus  accords  with  the 

.,      AB        C  DEFG 
syUabic:         gi,  UtorDo,  Re,  Mi,  Fa,  Sol.     1°  Germany 

A  remnant  of  Greek  use  survives.  A  was  originally  followed 
in  the  scale  by  the  semitone  above,  as  the  classical  Mes6  was 
followed  by  ParamesE,  and  this  note,  namely  b  B,  is  still  called 
B  in  German,  English  1;  B  (French  and  Italian  Si)  being  repre- 
sented by  the  letter  H.  The  gamut  which,  whenever  instituted, 
did  not  pass  out  of  use  until  the  19th  century,  regarded  the 
hexachord  and  not  the  octachord,  employed  both  letters  and 
syllables,  made  the  former  invariable  white  changing  the  latter 
according  to  key  relationship,  and  acknowledged  only  the  three 
keys  of  G,  C  and  F;  it  took  its  name  from  having  the  Greek 
letter  gamma  with  Ut  for  its  lowest  keynote,  though  the  Latin 
letters  with  the  corresponding  syllables  were  api^ed  to  all  the 
other  notes. 


GANDAK,  a  river  of  northern  India.  It  rises  in  the  Nepal 
Himalayas,  flows  south-west  until  it  reaches  British  territory, 
where  it  forms  the  boundary  between  the  United  Provinces  and 
Bengal  for  a  considerable  portion  of  its  course,  and  falls  into  the 
Ganges  opposite  Patna.  It  is  a  snow-fed  stream,  and  the 
surrounding  country  in  the  plains,  lying  at  a  lower  level  than  its 
banks,  is  endangered  by  its  floods.  The  river  is  accordingly 
enclosed  by  protective  embankments. 

The  Little  Gandae  rises  in  the  Nepal  hills,  enters  Gorakhpur 
district  about  8  m.  west  of  the  Gandak,  and  joins  the  Gogra  just 
within  the  Saran  district  of  Bengal. 

The  BiTSHi  (or  old)  Gaitoae  also  rises  in  the  Nepal  hills,  and 
follows  a  course  roughly  parallel  to  and  east  of  that  of  the  Gandak, 
of  which  it  represents  an  old  channel,  passing  MuzaSarpur,  and 
joining  the  Ganges  nearly  opposite  to  Moughjr.  Its  principal 
tributary  is  the  Baghmati,  which  rises  in  the  hills  N.  of  Kath- 
mandu,  flows  in  a  southerly  direction  through  Tirhut,  and  joins 
the  Burhi  Gandak  close  to  Rusera. 

OANDAMAK,  a  village  of  Afghanistan,  35  m.  from  Jalalabad 
on  the  road  to  Kabul.  On  the  retreat  from  Kabul  of  General 
Elphinstone's  army  in  1842,  a  hill  near  Gandamak  was  the  scene 
of  the  massacre  of  the  last  survivors  of  the  force,  twenty  oflocets 
and  forty-five  British  soldiers.  It  is  also  notable  for  the  treaty  0$ 
Gandamak,  which  was  signed  herein  1879  with  Yakub Khan. 
(See  Afghanistan.) 

GANDERSHEIM.  a  town  of  Germany  in  the  duchy  of  Bruns- 
wick, in  the  deep  valley  of  the  Gande,  48  m.  S.W.  of  Brunswick,  on 
the  railway  BSissum-Holzminden.  Pop.  (1905)  2847.  Ithastwo 
Protestant  churches  of  which  the  convent  church  {Stiftskirche) 
contains  the  tombs  of  famous  abbesses,  a  palace  (now  usied  as  law 
courts)  and  the  famous  abbey  (now  occupied  by  provincial 
government  offices).  There  are  manufactures  of  linm,  cigars, 
beet-root  sugar  and  bea. 

llie  abbey  dt  Gandeidieim  was  founded  by  Duke  Ludcdf  of 
Saxony,  who  removed  here  in  856  the  nuns  who  had  been 
shortly  before  established  at  Brunshausen.  His  own  daughter 
Hathumoda  was  the  first  abbess,  who  was  succeeded  on  her  death 
by  her  sister  Gerberga.  Under  Gerberga's  government  Louis  III. 
granted  a  privilege,  by  which  the  office  of  abbess  was  to  continue 
in  the  ducal  family  of  Saxony  as  long  as  any  member  was  found 
competent  and  wUling  to  accept  the  same.  Otto  III.  gave  the 
abbey  a  market,  a  right  of  toll  and  a  mint;  and  after  the  bishop 
of  Hildesheim  and  the  archbishop  of  Mainz  had  long  contested 
with  each  other  about  its  supervision,  Pope  Innocent  III.  declared 
it  altogether  independent  of  both.  The  abbey  was  ultimately 
recognized  as  holding  directly  of  the  Empire,  and  the  abbess  had 
a  vote  in  the  imperial  diet.  The  conventual  estates  were  of  great 
extent,  and  among  the  foidatories  who  could  be  summoned  to 
the  court  of  the  abbess  were  the  elector  of  Hanover  and  the  king 
of  Prussia.  Protestantism  was  introduced  in  1 568,  and  Magdalena, 
the  last  Roman  Catholic  abbess,  died  in  1589;  but  Protestant 
abbesses  were  appointed  to  the  foundation,  and  a>ntinued  to 
enjoy  their  imperial  privileges  till  1803,  when  Gandersheim 
was  incorporated  with  Brunswick.  The  last  abbess,  Augusta 
Dorothea  of  Brunswick,  was  a  princess  of  the  ducal  house,  and 
kept  her  rank  till  her  death.  The  memory  of  Gandersheim  will 
long  be  preserved  by  its  literary  memorials.  Hroswitha,  the 
famous  Latin  poet,  was  a  member  of  the  sisterhood  in  the  gtfa 
century;  and  the  rhyming  chronicle  of  Eberhard  of  Gandersheim 
ranks  as  in  all  probability  the  earliest  historical  work  composed  in 
low  German. 

The  Chronicle,  which  contains  an  account  of  tiie  first  period  of  the 
monastery,  is  edited  by  L.  Wieland  in  the  Monummta  Germ,  historiea 
(1877),  and  has  been  the  object  of  a  special  study  by  I^I  Hasse 
(Gdttmgen,  1S72).  See  also  "  Agii  vita  Hathumodae  abbatissae 
Gandershemensis  primae,"  in  J.  G.  von  Eckhart's  Veterum  monu- 
mentoruM  quatemio  (Leipzig,  1720);  and  Hase,  UittdaUerUche 
BaudenkmMer  Niedersachsens  (1870). 

QANDHARVA,  in  Hindu  mythology,  the  term  used  to  denote 
(i)  in  the  Rig-Veda  usually  a  minor  deity;  (3)  in  later  writings 
a  class  ctf  divine  beings.  As  a  unity  Gandhiorva  has  no  special 
attributes  but  many  duties,  and  is  in  dose  relation  with  the  great 
gods.  Thus  he  is  director  crif  the  sun's  horses;  he  a  guardian  of 
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soma,  the  sacred  liquor,  and  therefore  is  regarded  as  the  heavenly 
physician,  soma  being  a  panacea.  He  is  servant  of  Agni  the  god 
of  light  and  of  Varuna  the  divine  judge.  He  is  omnipresent:  in 
the  heavens,  in  the  air  and  in  the  waters.  He  is  the  keeper  of 
heaven's  secrets  and  acts  as  messenger  between  gods  and  men. 
He  is  gorgeously  clothed  and  carries  shining  weapons.  For  wife 
he  has  the  spirit  of  the  clouds  and  waters,  Apsaras,  and  by  her 
became  father  of  the  first  mortals,  Yama  and  Yami.  He  is  the 
tutelary  deity  of  women  and  presides  over  marriage  ceremonies. 
In  tb^  collective  capacity  the  Gandharva  shue  the  duties 
allotted  to  the  single  deity.  They  live  in  the  house  of  Indra  and 
with  their  wives,  the  Apsaras,  beguile  the  time  by  singing,  acting 
and  dancing.  Sometimes  they  are  represented  as  numbering 
twelve,  sometimes  twenty-seven,  or  they  are  innumerable.  In 
Hindu  law  a  Gandharva  marriage  is  one  contracted  by  mutual 
consent  and  without  formality. 

OAHDfA,  a  seaport  of  eastern  Spain,  in  the  province  of 
Valenda;  on  the  Gandia-Alc6y  and  Aldra-Denia  railways. 
Pop.  (1900)  10,026.  Gandfa  is  on  the  left  bank  of  the  river 
Alc6y  or  S^rpis,  which  waters  one  of  the  richest  and  most  populous 
plains  of  Valencia  and  enters  the  Mediterranean  Sea  at  the  small 
harbour  of  Gendfa  (£/  Groo),  3  m.  N.E.  The  chief  ancient 
buildings  of  Gandta  are  the  Gothic  church,  the  college,  founded  by 
San  Francisco  de  Borgia,  director-general  of  the  order  of  Jesus 
(1510-1572),  and  the  palace  of  the  dukes  of  Gandla — a  title  held 
in  the  15th  and  i6th  centuries  by  members  of  the  princely  house 
of  Borgia  or  Borja.  A  Jesuit  convent,  the  theatre,  schools  and 
the  palace  of  the  dukes  of  Osima,  are  modem.  Besides  its  manu- 
factures of  leather,  silk,  velvet  and  ribbons,  Gandfa  has  a  thriving 
export  trade  in  fruit,  and  imports  coal,  guano,  timber  and  flour. 
In  1904,  400  vessels,  of  300,000  tons,  entered  the  harbour. 

GANDO,  a  sultanate  oi  British  West  Africa,  included  in  the 
protectorate  of  Nigeria,  situated  on  the  left  bank  of  the  Niger 
above  Borgu.  The  sultanate  was  established,  c.  18 19,  on  the  death 
of  Othman  Dan  Fo^,  the  founder  of  the  Fula  empire,  and  its 
area  and  importance  varied  considerably  duringthe  19th  century, 
several  of  the  Fula  emirates  being  regarded  as  tributaries,  while 
Gando  itself  was  more  or  less  dependent  on  Sokoto.  Gando  in 
the  middle  of  the  century  included  both  banks  of  the  Niger 
at  least  as  far  N.W.  as  Say.  The  districts  outside  the  British 
protectorate  now  belong  to  France.  Since  1884  Gando  has  been 
in  treaty  relations  with  the  British,  and  in  1903  the  part  assigned 
to  the  British  sphere  by  agreement  with  France  came  definitely 
under  the  control  of  the  administration  in  Nigeria.  Gando  now 
forms  the  sub-province  of  the  double  province  of  Sokoto.  The 
emir  was  appointed  under  British  authority  after  the  conquest  of 
Sokoto  in  1903.  Since  that  date  the  province  has  heea  organized 
for  administration  on  the  same  system  as  the  rest  of  the  pro- 
tectorate of  Northern  Nigeria.  Provincial  and  native  courts  of 
justice  have  been  established,  roads  have  been  opened,  the  slave 
trade  has  been  abolished,  and  the  country  assessed  under  the  new 
scheme  for  taxation.  British  garrisons  are  stationed  at  Jegga 
and  Ambiusa.  The  chief  town  is  Gando,  situated  on  the  Sokoto, 
the  first  considerable  affluent  of  the  Niger  from  the  east,  about 
60  m.  S.W.  of  the  town  of  Sokoto. 

6ANBSA,  or  Ganesh,  in  Hindu  mythology,  the  god  of  wisdom 
and  prudence,  always  represented  with  an  elephant's  head  possibly 
to  indicate  his  sagacity.  He  is  theson  of  Siva  and  Parvati.  He  is 
among  tJie  most  popular  of  Indian  deities,  uid  almost  every  act, 
religious  or  sodal,  in  a  Hindu's  life  begins  with  an  invocation  to 
him,  as  do  most  boolcs.  He  typifies  not  the  wisdom  of  knowledge 
but  that  worldly  wisdom  which  results  in  financial  success,  and 
thus  he  is  particularly  the  god  of  the  Hindu  shopkeeper.  In  his 
divine  aspect  Ganesa  is  ruler  over  the  hosts  of  ht^ven,  the  qpirits 
which  come  and  go  to  do  Indra's  will. 

GANGES  (Ganga),  a  great  river  of  northern  India,  formed  by 
the  drainage  of  the  southern  ranges  of  the  Himalayas.  This 
mighty  stream,  which  in  its  lower  course  supplies  the  river 
system  of  Bengal,  rises  in  the  Garhwal  state,  and  faUs  into  the 
Bay  of  Bengal  after  a  course  of  1 500  m.  It  issues,  under  the  name 
of  the  Bhagirathi,  from  an  ice  cave  at  the  foot  of  a  Himalayan 
snow-bed  near  Gangotri,  10,300  ft.  above  the  level  of  the  sea. 
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During  its  passage  through  the  southern  spurs  of  the  Himalayas  it 
receives  the  Jahnavi  from  the  north-west,  and  subsequently  the 
Ataknanda,  after  which  the  united  stream  takes  the  name  oi  the 
Ganges.  Deo  Prayag,  their  point  of  junction,  is  a  celebrated  place 
of  pileriniage,  as  is  also  GanKotri,  the  source  of  the  parent  stream. 
At  Sukhi  it  pierces  through  the  Himalayas,  and  turns  south-west  to 
Hardwar,  also  a  place  of  great  sanctity.  It  proceeds  by  a  tortuous 
course  through  the  districts  of  Dehra  Dun,  Saharanpur,  Muzaff- 
arnagar,  Bulandsbahr  and  Fanikhabad,  in  which  last  distria  it 
receives  the  Ramganea.  Thus  far  the  Ganees  has  been  little  more 
than  a  series  of  broad  shoals,  long  deep  pools  and  rapids,  except,  of 
course,  during  the  melting  of  the  snows  and  throughout  the  rainy 
season.  At  Allahabad,  however,  it  receives  the  Jumna,  a  mighty 
sister  stream,  which  takes  its  rise  also  in  the  Himalayas  to  the  west 
of  the  sources  of  the  Gai^j^.  The  combined  river  winds  eastwards 
by  south-east  through  tl^  United  Provinces,  receiving  the  Gumti 
and  the  Gogra.  The  point  (A  junction  with  both  the  Gumti  and  the 
Gt^ra  has  more  or  ]ea8  pretension  to  sanctity.  But  the  tongue  of 
land  at  Allahabad,  where  the  Jumna  and  the  Ganges  join,  is  the  true 
Prayag,  the  place  of  pilgrimaee,  to  which  bundr^s  of  thousands  of 
devout  Hindus  repair  to  wash  away  their  sins  in  the  sacred  river. 
It  is  here  that  the  great  festival  called  the  Mag^  mela  is  held. 

Shortly  after  passing  the  holy  city  of  Benares  the  Ganges  enters 
Behar,  and  after  receiving  an  unpOTtant  tributary,  the  Sone  fran 
the  south,  passes  Patna,  and  obtains  another  accesuon  to  its  volume 
from  the  Gandak,  which  rises  in  Nepal.  Farther  to  the  east  it 
receives  the  Kusi,  and  then,  skirting  the  Rajmahal  hills,  turns  sharply 
to  the  southward,  passing  near  the  site  <»  the  ruined  city  of  Gaur. 
By  this  time  it  has  approached  to  within  240  m.,  as  the  crow  flies, 
from  the  sea.  About  20  m.  farther  on  it  begins  to  branch  out  over 
the  levd  country,  and  thb  spot  marks  the  commencement  of  the 
delta,  230  m.  in  a  strau^t  line,  or  300  by  the  windings  of  the  river, 
from  the  Bay  of  Bengal.  The  main  channel  takes  the  name  of  the 
Padma  or  Padda,  and  proceeds  in  a  south-easterly  (Urection,  past 
Pabna  to  Goalanda,  above  which  it  is  joined  by  the  Jamuna  or 
main  stream  of  the  Brahmaputra.  The  vast  confluence  of  waters 
rushes  towards  the  sea,  receiving  further  additions  from  the  hill 
country  on  the  east,  and  forming  a  broad  estuary  known  under  the 
name  of  the  Meghna,  which  enters  the  Bay  of  Bengal  near  Noakhali. 
This  estuary,  however,  is  only  the  laraest  and  most  easterly  of  a  great 
number  of  mouths  or  channels.  The  most  westeriy  is  the  Hwli, 
which  receives  the  waters  of  a  number  of  distributary  channels  that 
start  from  the  parent  Ganees  above  Murshidabad.  Between  the 
Hugh  on  the  west  and  the  Meghna  on  the  east  lies  the  delta.  The 
upper  angle  of  it  consists  of  rich  and  fertile  districts,  such  as  Murshi- 
dabad, Nadia,  Jessore  and  the  24  Paiganas.  But  towards  its  southern 
base,  resting  on  the  sea,  the  country  sinks  into  a  aeriea  oS  great 
fturamps,  intercepted  by  a  network  of  innumeraUe  channels.  This 
wild  waste  is  known  as  the  Sundarbans,  from  the  ntndari  tree, 
which  grows  in  abundance  in  the  seaboard  tracts. 

The  most  important  channel  of  the  Ganges  for  commerce  is  the 
Hugh,  on  which  stands  Calcutta,  about  90  m.  from  the  mouth. 
Beyond  this  city  the  navigation  is  conducted  by  native  craftj — the 
modern  facilities  for  traffic  by  iMl  and  the  increasing  shoals  m  the 
river  having  put  an  end  to  the  {Keyious  steamer  communication, 
which  plied  until  about  i860  as  high  up  as  Allahabad.  Below 
Calcutta  important  boat  routes  through  the  delta  connect  the  Hugli 
with  the  eastern  branches  of  the  river,  for  both  native  craft  and 
steamers. 

The  Ganges  is  essentially  a  river  of  great  cities :  Calcutta,  Moi^hyr, 
Patna,  Benares  and  Allahabad  alt  He  on  its  course  below  its  junction 
with  the  Jumna  {  and  the  ancient  capitals,  ^ra  and  Delhi,  are 
on  the  Jumna,  huher  up.  The  catchment  basin  of  the  Ganges  is 
boundiea  on  the  N.  by  a  lemrth  of  about  700  m.  of  the  Himalayan 
range,  on  the  S.  by  the  Vindhya  mountains,  and  on  the  E.  by  the 
ranges  which  separate  Bengal  from  Burma.  The  vast  river  basin 
thus  enclosed  embraces  432,480  sq.  m.  According  to  the  latest 
calculations,  the  length  of  the  main  stream  of  the  Gaines  is  1540  m^ 
or  with  its  loi^est  affluent,  1680;  breadth  at  true  entrance  into  the 
sea,  20  m.;  breadth  of  channel  in  dry  season,  1}  to  2!  m.;  depth  in 
dry  season,  30  ft.;  flood  discharge,  1,800,000  cub.  ft.  per  second; 
ordinary  discharge,  207,000  cub.  ft.;  longest  duration  of  flood, 
about  AO  days.  The  average  fall  from  Allahabad  to  Benares  is  6  in. 
per  mile;  from  Benares  to  Calcutta,  between  4  and  5  in.;  from 
Calcutta  to  the  sea.  I  to  2  in.  Great  cbanees  take  place  from  time 
to  time  in  the  river-bed,  which  alter  the  mce  of  the  country.  Ex- 
tensive islands  are  thrown  up,  and  attach  themselvestothe  mainland, 
while  the  river  deserts  its  old  bed  and  seeks  a  new  channel,  it  may  be 
many  miles  off.  Such  changes  are  so  rapid  and  on  so  vast  a  scale,  and 
the  corroding  power  of  the  current  on  the  bank  so  irresistible,  that 
in  Lower  Bengal  it  is  conadered  perilous  to  build  any  structure  of  a 
large  or  permanent  character  on  its  margin.  Many  decayed  or  ruined 
cities  attest  the  changes  in  the  river-bed  in  ancient  times;  and 
within  our  own  times  the  main  channel  which  formerly  passed 
Rajmahal  hfw  turned  away  from  it,  and  left  the  town  high  and  dry, 
7  m.  from  the  bank. 

The  Gai^  is  crossed  by  ux  nulway  bridges  on  its  course  as 
far  as  Benares;  and  another,  at  Sara  in  Eastern  Bengal,  has  been 
sanctioned. 
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GANGOTRI— GANNAL 


The  Upper  Ganges  Canal  and theLqwER  Ganges  Canal  are  the 
two  principal  systems  ci  perennial  irrigation  in  the  United  Pro- 
vinces. The  Ganges  canal  was  opened  by  Lord  Oalhounein  1854,  and 
irrigates  978,000  acres.  The  Lower  Ganges  canal,  an  extension  of 
tiie  original  canal,  has  been  in  operation  since  1878  and  irrigates 
830,000  acres.  The  two  canals,  together  with  the  eastern  Jumna, 
command  the  greater  portion  of  the  Doab  lying;  between  the 
GangM  and  the  Jumna,  above  Allahabad.  Navigation  in  either  is 
insignificant.  (T.  H.  H.*) 

6ANQ0TRI,  a  celebrated  place  of  Hindu  pilgrimage,  among 
the  Himalaya  Mountains.  It  is  situated  in  the  native  state  of 
Garhwal  in  the  United  Provinces,  on  the  Bhagirathi,  the  chief 
head-stream  of  the  Ganges,  which  is  here  not  above  1 5  or  20  yds. 
broad,  with  a  moderate  current,  and  not  in  general  above  3  ft. 
deep.  The  course  of  the  river  runs  N.  by  £.;  and  on  the  bank 
near  Gangotri  there  is  a  small  temple  about  ao  ft.  high,  in  which 
are  images  representing  Ganga,  Bhagirathi  and  other  figures  of 
mythology.  It  dates  from  the  early  part  of  the  i8th  century. 
The  bed  of  the  river  adjoining  the  temple  is  divided  o&  by  the 
Brahmans  into  three  basins,  where  the  pilgrims  bathe.  One  of 
these  portions  is  dedicated  to  Brahma,  another  to  Vishnu  and 
the  tUrd  to  Siva.  The  pilgrimage  to  Gangotri  is  considered 
efficacious  in  washing  away  the  sins  of  the  devotee,  and  ensuring 
him  eternal  happiness  in  the  world  to  come.  The  water  taken 
from  this  sacred  spot  is  exported  by  pilgrims  to  India  and  sold 
at  a  high  price.  The  elevation  of  the  temf^  above  the  sea  is 
10,319  ft. 

OANOPURt  a  tributary  state  of  Orbsa,  Bengal,  included  until 
1905  among  the  Chota  Nagpur  States.  It  is  bounded  N.  by 
Ranch!  district,  E.  by  the  Singhbhum  d&trict,  S.  by  Sambalpur 
and  Bamra,  and  W.  by  Raigarh  in  the  Central  Provinces.  The 
country  is  for  the  most  part  an  undulating  plain,  broken  by 
detached  ranges  of  hills,  one  of  which,  the  Mahavira  range, 
possesses  a  very  remarkable  appearance,  springing  abruptly  from 
the  plain  in  an  irregular  wall  of  tilted  and  disrupted  rock,  with 
two  flanking  peaks.  The  rivers  are  the  lb  and  the  Brahmani, 
formed  here  by  the  union  of  the  Sankh  and  the  South  Koel,  both 
navigable  by  canoes.  The  lb  was  formerly  famous  on  account  of 
diamonds  found  in  its  bed,  and  its  sands  are  still  washed  for  gold. 
One  of  the  largest  coalfields  in  India  extends  into  the  state, 
and  iron  ore  is  tko  found.  Jungle  products— lac,  silk  cocoons, 
catechu  and  resin,  which  are  exported;  wild  animals — bisons, 
buffaloes,  tigers,  leopards,  hyenas,  wolves,  jackals,  wild  dogs  and 
many  sorts  of  deer.  Area,  3493  sq.  m.;  pop.  (1902)  a3S,896; 
estimated  revenue,  £i6,ooo. 

GANGRENE  (from  Gr.  y&yypaiva,  an  eating  sore,  from 
ypalvtiv,  to  gnaw),  a  synonym  in  medicine  for  mort^cation  (^.tr.) , 
or  a  load  death  in  the  animal  body  due  to  interruption  oC  the 
circulation  by  various  causes. 

GJlNILH,  CHARLES  (1758-1836),  French  economist  and 
politician,  was  bom  at  Allanche  in  Cantal  on  the  6th  of  January 
1758.  He  was  educated  for  the  jmtfession  of  law  and  practised 
ds  avocaf.  During  the  troubled  period  which  culminated  in  the 
taking  of  the  Bastille  on  the  X4th  of  July  1789,  he  came  pro- 
minently forward  in  public  aSairs,  and  was  one  of  the  seven 
members  of  the  permanent  Committee  of  Public  Safety  which  sat 
at  the  h6tel  de  ville.  He  was  imprisoned  during  the  Reign  of 
Terror,  and  was  only  released  by  the  counter-revolution  of  the 
9th  Thermidor.  During  the  first  consulate  he  was  called  to  the 
tribunate,  but  was  excluded  in  1802.  In  1815  he  was  elected 
deputy  for  Cantal,  and  finally  left  the  Chamber  on  its  dissolution 
in  1833.  He  died  in  1S36.  Ganilh  is  best  known  as  the  most 
vigorous  defender  of  the  mncantile  school  in  opposition  to  the 

views  of  Adam  Smith  and  the  English  economists. 

His  works,  though  interntmg  from  the  clearness  and  precision 
with  which  these  peculiar  opinions  are  presented,  do  not  now  possess 
much  value  for  the  student  of  political  economy.  He  wrote  Essai 
Politimt  sur  U  revenue  <Us  peupUs  de  I'antimiU,  du  moyen  dge,  Sfc. 
(1808) ;  Des  systhmgs  d'iconomu  polUiqut  (1809) ;  Thione  d'tconomie 
^(dUu^  (1815);  Didionnaire  analytic  de  Viconomie  politique 

QANJAH»  a  district  of  British  India,  in  the  extreme  north-east 
of  the  Madras  Presidency.  It  has  an  area  of  8372  sq.  m.  Much 
of  the  district  is  exceedingly  moimtainous  and  rocky,  but  is 
interspersed  with  open  valleys  and  fertile  plains.  Pleasant 


groves  of  trees  in  the  plains  give  to  the  scenery  a  greener  appear- 
ance than  is  usually  met  with  in  the  districts  to  the  south.  The 
mountainous  tract  known  as  the  Maliyas,  or  chain  of  the  Eastern 
Ghats,  has  an  average  heii^t  of  about  sooo  ft.— ^ts  principal 
peaks  being  Singharaj  (4976  ft.),  Mahendraghi  (4933)  and 
Devagiri  (4535)-  The  hilly  region  forms  the  agency  ot  Ganjam, 
with  an  area  of  3483  sq.  m.  and  a  population  (in  1901)  of  321,114, 
mostly  wild  backward  tribes,  incapable  of  being  governed  under 
ordinary  conditions  and  therefore  ruled  by  an  agent  of  the 
governor  with  special  powers.  Thechief  rivers  are  the  Rushikulya, 
the  Vamsadhara  and  the  Languliya.  The  sea  and  river  fisheries 
afford  a  hvelihood  to  a  considerable  section  of  the  population. 
The  hilly  region  abounds  in  forests  consisting  principally  of  sal, 
with  satin-wood,  ebony  and  sandal-wood  in  smaller  quantities. 

Ganjam  formed  part  of  the  ancient  kingdom  of  Kalinga.  Its 
early  history  is  involved  in  obscurity,  and  it  was  not  till  after  the 
Gajapati  dynasty  ascended  the  tlurone  of  Orissa  that  this  tract 
became  even  nominally  a  part  of  their  dominions.  Owing  to  the 
nature  of  the  country  the  rising  Mahommedan  power  was  long 
kept  at  bay;  and  it  was  not  till  nearly  a  century  after  the  first 
invasion  of  Orissa  that  a  Mahommedan  governor  was  sent  to 
govern  the  Chicacole  Circars,  which  included  thepresent  district  of 
Ganjam.  In  1 753  Chicacole,  with  the  Northern  Circars,  were  made 
over  to  the  French  by  Salabat  Jang  for  the  maintenance  of  his 
French  auxiliaries.  In  1759  Masulipatam  was  taken  by  an 
English  force  sent  from  Bengal,  and  the  French  were  compelled  to 
abfuidon  Ganjam  and  their  other  factories  in  the  north.  In  1765 
the  Northern.  Circars  (including  Ganjam)  were  granted  to  the 
English  fay  imperial  fixman,  and  in  August  1768  an  English 
factory  was  founded  at  Ganjam,  protected  by  a  fort.  The  present 
districtof  Ganjam  was  constituted  in  1802.  In  the  earlier  years  of 
British  rule  considerable  difficidty  was  experienced  in  the  adminis- 
tration of  the  district;  and  on  more  than  one  occasion  the  re- 
fractory large  landholders  had  to  be  coerced  by  means  of  regular 
troops.  In  1S16  Ganjam  was  overrun  by  the  Pindaris;  and  in 
1836  occurred  the  Gumsur  campaign,  when  the  British  first  came 
into  contact  with  the  aboriginal  Kondhs,  the  suppression  of  whose 
practice  of  human  sacrifice  was  successfully  accomplished.  A 
petty  rising  of  a  section  of  theKondhs  occurred  in  1865,  which 
was,  however,  suppressed  without  the  aid  of  regular  tnx^. 

In  1901  the  pop.  of  the  district  was  3,010,356,  showing  an 
increase  of  20  %  in  the  decade.  There  are  two  systems  of  govern- 
ment irrigation:  (i)  the  Rushikulya  project,  and  (2)  the  Ganjam 
minor  rivers  system.  The  principal  crops  are  rice,  other  food 
grains,  pulse,  oil  seeds  and  a  little  sugar-cane  and  cotton.  Salt  is 
evaporated,  as  a  government  monopoly,  along  the  coast.  Sugar 
is  refined,  according  to  German  methods,  at  Aska,  where  rum  also 
is  produced.  A  considerable  trade  is  conducted  at  the  ports  of 
Gopalpur  and  Calingapatam,  which  are  only  open  roadsteads. 
The  district  is  traversed  throughout  by  the  East  Coast  railway 
(Bengal-Nagpur  system),  which  was  opened  from  Calcutta  to 
Madras  in  1900.  There  are  colleges  at  Ber ham  pore  and  Parlaki- 
medi.  The  headquarters  station  is  Berhampore;  the  town  of 
Ganjam  occupied  this  position  till  1815,  when  it  was  found 
unhealthy,  and  its  importance  has  since  declined. 

GANNAL,  JEAN  NICOLAS  (1791-1852),  French  chemist,  was 
born  at  Sarre-Louts  on  the  38th  of  July  1791.  In  1808  he  entered 
the  medical  department  of  the  French  army,  and  witnessed  the 
retreat  from  Moscow  in  1813.  After  the  downfall  of  the  empire  he 
worked  at  the  !6cole  Polytechnique  in  Paris  and  subsequently  at 
the  Faculty  of  Sciences  as  assistant  to  L.  J.  Th^nard.  His 
contributions  to  technical  chemistry  included  a  method  of 
refining  borax,  the  introduction  of  elastic  rollers  formed  of 
gelatin  and  su^ar  for  use  in  printing,  and  processes  for  manu- 
facturing glue  and  gelatin,  lint,  white  lead,  &c  The  Institute 
awarded  him  a  Montyon  prize  in  1827  for  his  advocacy  of 
chlorine  as  a  remedy  in  pulmonary  phthisis,  and  again  in  1835  for 
his  discovery  of  the  efficacy  of  solutions  of  aluminium  acetate  and 
chloride  for  preserving  anatomical  preparations.  In  tbe  latter 
part  of  his  life  he  turned  his  attention  to  embalmment,  his 
method  depending  on  the  injection  of  solutions  of  aluminium  salts 
into  the  arteries.   He  died  at  Paris  in  January  1853.   His  son 
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Feux,  born  in  1829,  also  devoted  himself  to  the  question  of  the 
disposal  of  the  dead,  among  his  publications  being  Mart  rielle  el 
mart  apparente  (1868),  Inhumation  et  crtmation  (1876)1  and  ^ 
CimeiUres  (18S5),  a  work  on  the  history  and  law  of  burial,  of 
which  only  one  volume  appeared. 

QAUHEt  <0.E.  ganoi)  or  Solan  Goose,  '  the  Pdecanus  bassanus 
of  Linnaeus  and  the  Sula  bassana  of  modem  ornithdogists,  a 
large  sea-fowl  long  known  as  a  numerous  visitor,  for  the  purpose 
of  breeding,  to  the  Bass  Rock  at  the  entrance  of  the  Firth  of 


....  ^r*'  -..  .i 

Gannet,  or  Solan  Goose. 

Forth,  and  to  certain  other  islands  oS  the  coast  of  Britain,  of 
which  four  are  in  Scottish  waters — namely,  Ailsa  Craig^  at  the 
mouth  of  the  Firth  of  Clyde;  the  group  known  collectively  as 
St  Kilda;  Suleakeny,  some  40  m.  northnsast  of  the  Butt  of  Lewis; 
and  [the  Stackj  and  Skerry,  about  the  same  distance  westward  of 
Stromness.   It  appears  also  to  have  two  stations  oS  the  coast  of 

*  The  phrase  ganotes  baX  (gannet's  bath),  a  periphrasis  for  the  sea, 
occurs  in  the  Anglo-Saxon  Chronicle,  in  reference  to  events  which 
took  place  a.d.  975,  as  pointed  out  by  Prof.  Cunningham,  whose 
learned  treatise  on  this  bird  {Ibis,  1866,  p.  i)  nearly  exhausts  all 
that  can  b»e  said  of  its  history  and  habits.  A  few  pag^  further  on 
(p.  13)  this  writer  remarks: — "  The  name  gannet  ia  intimately  con- 
nected with  our  modem  Enelish  gander,  both  words  being  modifica- 
tions of  the  ancient  British  gan  or  '  gans,'  which  is  the  same  word 
as  the  modern  German  '  Cans,"  which  in  its  turn  corresponds  with 
the  old  High  German  '  Kans,'  the  Greek  x^**.  the  Latin  anser,  and 
the  Sanskrit  '  hansa,'  all  of  which  possess  the  same  signification,  viz. 
a  goose.  The  origin  of  the  names  solan  or  aoland,  sulan,  sula  and 
haf-flula,  which  are  evidently  all  closely  related,  is  not  so  obvious. 
Martin  [Koy.  St  Kilda]  informs  us  that  some  imagine  that  the  word 
solan  comes  from  the  Irish  souler,  corrupted  and  adapted  to  the 
Scottish  language,  qui  oculis  irretorHs  e  longinquo  respicial  praedam.^ 
The  earlier  writers  in  general  derive  the  word  from  the  Latin  solea,in 
consequence  of  the  bird's  supposed  habit  of  hatching  its  eag  with  its 
foot;  and  in  a  note  intercalated  into  Ray's  description  oi^the  solan 
goose  in  the  edition  of  his  Itinwaries  published  by  the  Ray  Society, 
and  edited  by  Dr  l^nkester,  we  are  told,  though  no  authonty  for  the 
statement  is  given,  that  '  the  gannet,  Sula  alba,  should  be  written 
Solent  goose,  i.e.  a  channel  goose.'  "  Hereon  an  editorial  note 
remarks  that  this  last  statement  appears  to  have  been  a  suggestion  of 
Yarrell's,  and  that  it  seems  at  least  as  possible  that  the  Solent" 
took  its  name  from  the  bird. 


Ireland,  the  Skellig  Islands  and  the  Stags  of  Broadhaven,  and  it 
resorts  besides  to  Lundy  Island  in  the  Bristol  Channel — its  only 
English  breeding-place.  Farther  to  the  northward  its  settle- 
ments are  Myggenaes,  the  most  westerly  of  the  Faeroes,  and 
various  small  islands  off  the  coast  of  Iceland,  of  which  the 
Vestmannaeyjar,  the  Reykjanes  Fuglask6r  and  Grimsey  are  the 
chief.  On  the  western  side  of  the  Atlantic  it  appears  to  have  but 
five  stations,  one  in  the  Bay  of  Fundy,  and  four  rocks  in  the 
Gulf  of  St  Lawrence.  On  all  these  seventeen  places  the  bird 
arrives  about  the  end  of  March  or  in  April  and  departs  in  autumn 
when  its  young  are  ready  to  fly;  but  even  during  the  breeding- 
season  many  of  the  adults  may  be  seen  on  their  fishing  excursions 
at  a  vast  distance  from  their  home,  while  at  other  times  of  the 
year  their  range  is  greater  still,  for  they  not  only  frequent  the 
North  Sea  and  the  English  Channel,  but  stray  to  the  Baltic,  and, 
in  winter,  extend  their  flight  to  the  Madeiras,  while  the  members 
of  the  species  of  American  birth  traverse  the  ocean  from  the  shores 
of  Greenland  to  the  Gulf  of  Mexico. 

Apparently  as  bulky  as  a  goose,  and  with  longer  wings  and  tail, 
the  gannet  weighs  considerably  less.  The  plumage  of  the  adult  is 
white,  tinged  on  the  head  and  neck  with  buff,  while  the  outer 
edge  and  principal  quills  of  the  wings  are  black,  and  some  bare 
spaces  round  the  eyes  and  on  the  throat  reveal  a  dark  blue  skin. 
The  first  plumage  of  the  young  is  of  a  deep  brown  above,  but 
paler  beneath,  and  each  feather  is  tipped  with  a  triangular  white 
spot.  The  nest  is  a  shaUow  depression,  either  on  the  ground 
itself  or  on  a  pile  of  turf,  grass  and  seaweed — which  last  is  often 
conveyed  from  a  great  distance.  The  single  egg  it  contains  has  a 
white  shell  of  the  same  chalky  character  as  a  cormorant's.  The 
young  are  hatched  blind  and  naked,  but  the  slate-coloured  skin 
with  which  their  body  is  covered  is  soon  clothed  with  white 
down,  replaced  in  due  time  by  true  feathers  of  the  dark  colour 
already  mentioned.  The  mature  plumage  is  believed  not  to  be 
attained  for  some  three  years.  Towards  the  end  of  summer  the 
majority  of  gannets,  both  old  and  young,  leave  the  neighbourhood 
of  their  breeding-place,  and,  betaking  themselves  to  the  open  sea, 
follow  the  shoals  of  herrings  and  other  fishes  (the  presence  of 
which  they  are  most  useful  in  indicating  to  fishermen)  to  a  great 
distance  from  land.  Their  prey  is  almost  invariably  captured  by 
plunging  upon  it  from  a  height,  and  a  company  of  gannets  fishing 
presents  a  curious  and  interesting  spectacle.  Flying  in  a  line, 
each  bird,  when  it  comes  over  the  shoal,  closes  its  wings  and 
dashes  perpendiculariy  into  the  waves,  whence  it  emerges  after  a 
few  seconds,  and,  shaking  the  water  from  its  feathers,  mounts  in  a 
wide  curve,  and  orderly  takes  its  place  in  the  rear  of  the  string,  to 
repeat  is  headlong  plimge  so  soon  as  it  again  finds  itself  above  its 
prey." 

Structurally  the  gaimet  presents  many  points  worthy  of  note, 
such  as  its  dosed  nostrils,  its  aborted  tongue,  and  its  toes  all 
connected  by  a  web— characters  which  it  possesses  in  common 
with  most  of  the  other  members  of  the  group  of  birds  (Stegano- 
podes)  to  which  it  belongs.  But  more  remarkable  stiU  is  the 
system  of  subcutaneous  air-cells,  some  of  large  size,  pervading 
almost  the  whole  surface  of  the  body,  communicating  with  the 
lungs,  and  capable  of  being  inflated  or  emptied  at  the  will  of  the 
bird.  This  peculiarity  has  attracted  the  attention  of  several 
writers— Montagu,  Sir  R.  Owen  (Proc.  Zool.  Soc,  1831,  p.  90), 
and  Macgillivray. 

In  the  southern  hemisphere  the  gannet  is  represented  by  two 
nearly  allied  but  somewhat  smaller  forms — one,  Sula  capensis, 
inhabiting  the  coast  of  South  Africa,  and  the  other,  S.  serraior, 
the  Australian  seas.   Both  much  resemble  the  northern  bird,  but 

*  The  lai^  number  of  gannets,  and  the  vast  quantity  of  fish  they 
take,  has  been  frequently  animadverted  upon,  but  the  computations 
on  this  last  point  are  perhaps  fallacious.  It  seems  to  be  certain  that 
in  former  days  fishes,  and  herrings  in  particular,  were  at  least  as 
plentiful  as  now,  tf  not  more  so,  notwithstanding  that  gannets  were 
more  numerous.  Those  frequenting  the  Bass  were  reckoned  by 
Macgillivray  at  20,000  in  1831,  while  in  1869  they  were  computed  at 
12,000,  showing  a  decrease  of  two-fifths  in  38  years.  On  Ailsa  in 
1869  there  were  supposed  to  be  as  many  as  on  the  Bass,  but  their 
number  was  estimated  at  10,000  in  1877  {Report  on  the  Herring 
Fisheries  of  Scotland,  1878,  pp.  xxv.  and  171), — being  a  diminution  trt 
one-sixth  in  eight  years,  or  nearly  twice  as  great  as  on  the  Bass. 
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the  former  seems  to  have  a  pomanently  Uack  tail,  and  the  latter 
a  tail  the  four  middle  feathers  of  which  are  bladush-brovn  vith 
white  shafts. 

Apparently  inseparable  from  the  gannets  generically  are  the 
smidler  birds  well  known  to  sailors  as  boobies,  from  the  extra- 
ordinary stupidity  they  commonly  display.  They  differ,  how- 
ever, in  having  no  median  stripe  of  bare  skin  down  the  front  of 
the  throat;  they  almost  invariably  breed  upon  trees  and  are 
inhabitants  of  warmer  climates.  One  of  them,  S.  cyanops,  when 
adult  has  much  of  the  aspect  of  a  gannet,  but  S.  pisccUor  is  readily 
distinguishable  by  its  red  legs,  and  S.  Uucogaster  by  its  upper 
plumage  and  neck  of  deep  brown.  These  three  are  widely 
distributed  within  the  tropica,  and  are  in  some  places  excMdingly 
abundant.  The  fourth,  5.  variegata,  which  seems  to  preserve 
throughout  its  life  the  spotted  suit  characteristic  of  the  immature 
S.  bassana,  has  a  much  more  limited  range,  being  as  yet  only 
known  from  the  coast  of  Peru,  where  it  is  one  of  the  birds  which 
contribute  to  the  formation  of  guano.  (A.  N.) 

QANODONTA  (so  named  from  the  presence  of  bands  of  enamel 
on  the  teeth),  a  group  of  specialized  North  American  Lower  and 
Middle  Eocene  mammals  of  uncertain  affinity.  The  group 
includes  Hemiganus,  Fsittacothcrium  and  Conoryctes  from  the 
Puerco,  Calamodon  and  Hemiganus  from  the  Wasatch,  and 
St^inodon  from  the  Bridger  Eocene.  With  the  exception  of 
Conoryctes,  in  which  it  is  longer,  the  skuU  is  short  and  suggests 
affinity  to  the  sloths,  as  does  what  little  is  known  of  the  limb- 
bones.  The  dentition,  too,  is  of  a  type  which  might  well  be 
conudered  ancestral  to  that  of  the  Edentata.  For  instance,  the 
molars  when  first  developed  have  tritubercular  summits,  but 
these  soon  become  worn  away,  leaving  tall  columnar  crowns, 
with  a  subcircular  surface  of  dentine  exposed  at  the  summit  of 
each.  Moreover,  while  the  earlier  types  have  a  comparatively 
full  series  of  teeth,  all  of  which  are  rooted  and  invested  with 
enamel,  in  the  later  forms  the  incisors  are  lost,  the  cheek-teeth 
never  develop  roots  but  grow  continuously  throughout  life. 
These  and  other  features  induced  Dr  J.  L.  Wortman  to  regard 
the  Ganodonta  as  an  ancestral  suborder  of  Edentata;  but  this 
view  is  not  accepted  by  Prof.  W.  B.  Scott.  Teeth  provision- 
ally assigned  to  Calamodon  have  been  obtained  from  the  Lower 
Tertiary  deposits  of  Switzerland. 

See  J.  L.  Wortman,  "  The  Ganodonta  and  their  Rdationship  to 
the  Edentata,"  Bull.  Amer.  Mm.  vol.  ix.  p.  59  (I807) ;  W.  B.  Scott, 
"  Mammalia  of  the  Santa  Cruz  Beds,  ^enta^'  Rep.  Princeton 
Exped.  to  Patagonia,  vol.  v.  (1903-1904),  (R.  L.') 

OANS,  EDUARO  (1797-1S39),  German  jurist,  was  bom  at 
Berlin  on  the  33nd  of  March  1797,  of  prosperous  Jewish  parents. 
He  studied  law  first  at  Berlin,  then  at  Gottingen,  and  finally  at 
Heidelberg,  where  he  attended  Hegel's  lectures,  and  became 
thoroughly  imbued  with  the  principles  of  the  Hegelian  philosophy. 
In  jSho,  after  taking  his  doctor's  degree,  he  returned  to  Berlin 
as  lecturer  on  law.  In  1835  he  turned  Christian,  and  the  following 
year  was  appointed  extraordinary,  and  in  1828  ordinary,  professor 
in  the  BerUn  faculty  of  law.  At  this  period  the  historical  school 
of  jurisprudence  was  coming  to  the  front,  and  Gans,  predisposed 
owing  to  his  Hegelian  tendencies  to  treat  law  historically,  applied 
the  method  to  one  special  branch — the  right  of  succession.  His 
great  work,  Erbrecht  in  weltgeschichtlicher  Entwicklung  (1834, 
1825,  1839  and  183s),  is  of  permanent  value,  not  only  for  its 
extensive  survey  of  facts,  but  for  the  admirable  manner  in  which 
the  general  theory  of  the  slow  evolution  of  legal  principles  is 
presented.  In  1830,  and  agtun  in  1835,  Gans  visited  Paris,  and 
formed  an  intimate  acquaintance  with  the  leaders  of  literary 
culture  and  criticism  there.  The  Uberality  of  his  views,  especially 
on  political  matters,  drew  upon  Gans  the  displeasure  of  the 
Prussian  government,  and  his  course  of  lectures  on  the  history  of 
the  last  fifty  years  (published  as  Vorlesungen  Uber  d.  Geschichte 
d.  ktzUn  JUnfzig  Jahre,  Leipzig,  1833-1834)  was  prohibited.  He 
died  at  Berlin  on  the  5th  of  May  1839.  In  addition  to  the  works 
above  mentioned,  there  may  be  noted  the  treatise  on  the  funda- 
mental laws  of  property  {Vber  die  Gntndlage  des  Besitses,  Berlin, 
1839),  a  portion  of  a  systematic  work  on  the  Roman  dvil  law 
(System  des  rOmischen  CivU-Rechts,  1837),  and  a  collection  of  his 
miscellaneous  writings  ( Vermischte  Sckriften,  1 83  3) .  Gans  edited 


the  Philosophie  der  Geschichte  in  Hegel's  Werke,  and  contrflnited 
an  admirable  preface. 
See  Same  des  deux  mondet  (Dec  1839). 

0AN8BACHEH,  JOHAim  BAPTIST  (1778-1844),  Aiutrian 
musical  composer,  was  bom  in  177S  at  Stendng  in  Tirol.  His 
father,  a  schoolmaster  and  teadier  of  music,  undertook  his  son's 
early  education,  which  the  boy  continued  under  various  masters 
till  1803,  when  he  became  the  pupil  of  the  celebrated  Abb£  G.  J. 
Vogler.  To  his  connexion  with  this  artist  and  with  his  fellow- 
pupils,  more  perhaps  than  to  his  own  merits,  GiLnsbacher's 
permanent  place  in  the  history  of  music  is  due;  for  it  was  during 
his  second  stay  with  Vogler,  then  (1810)  hving  at  Darmstadt, 
that  he  became  acquainted  with  Weber  and  Meyerbeer,  and  the 
close  friendship  which  sprang  up  among  the  three  young 
musidans,  and  was  dissolved  by  death  only,  has  become  cde- 
brated  in  the  history  of  their  art.  But  Gftnsbachn  was  himself 
by  no  means  without  merit  He  creditably  filled  the  re^nsible 
and  difficult  post  of  director  of  the  music  at  St  Stephen's 
cathedral,  Vienna,  from  1833  till  his  death  (July  13,  1844);  and 
his  compositions  show  high  gifts  and  accomplishment.  They 
consist  chiefly  of  church  music,  17  masses,  besides  litanies, 
motets,  offertories,  &c.,  being  amongst  the  number.  He  also 
wrote  several  sonatas,  a  symphony,  and  one  or  two  minor  com- 
positions of  a  dramatic  kind. 

GANT^  a  cloth  made  from  cotton  or  tow  warp  and  jute  weft. 
It  ia  largely  used  for  bags  for  sugar  and  nmilar  material,  and  haa 
the  appearance  of  a  fine  hessian  cloth. 

GANTIIEDE,  in  Greek  mythology,  son  of  Tros,  king  of 
Dardania,  and  CallirrhoS.  He  was  the  most  beautiful  of  mortals, 
and  was  carried  off  by  the  gods  (in  the  later  story  by  Zeus  himself, 
or  by  2^us  in  the  form  of  an  eagle)  to  Olympus  to  serve  as  cup- 
bearer (Apollodorus  iii.  12;  Virgil,  Aeneid,  v.  254;  Ovid, 
Metam.  x.  255).  By  way  of  compensation,  Zeus  presented  his 
father  with  a  team  of  immortal  horses  (or  a  golden  vine). 
Ganymede  was  afterwards  regarded  as  the  genius  of  the  fountains 
of  the  Nile,  the  life-giving  and  fertilizing  river,  and  identified  by 
astronomns  with  the  Aquarius  of  the  zodiac.  Thus  the  divinity 
that  distributnl  drink  to  the  gods  in  heaven  became  the  genius 
who  preaded  over  the  due  supply  of  water  on  earth.  When 
pederasty  became  common  in  Greece,  an  attempt  was  made  to 
justify  it  and  invest  it  with  dignity  by  referring  to  the  rape  of  the 
beautiful  boy  by  Zeus;  in  Crete,  where  the  love  of  boys  was 
reduced  to  a  system,  Minos,  the  primitive  ruler  and  law-giver, 
was  said  to  have  been  the  ravisher  of  Ganymede.  Thus  the  name 
which  once  denoted  the  good  genius  who  bestowed  the  precious 
gift  of  water  upon  man  was  adopted  to  this  use  in  vulgar  Latin 
under  the  form  Catamitus.  Ganymede  being  carried  <^  by  the 
eagle  was  the  subject  of  a  bronze  group  by  the  Athenian  scidptor 
Leochares,  imitated  in  a  marUe  statuette  in  the  Vatican.  £. 
Veckenstedt  (Ganymedes,  Libau,  1881)  endeavours  to  prove  that 
Ganymede  is  the  genitia  of  intoxicating  drink  (tiiSv,  mead,  for 
which  he  postulates  a  form  whose  original  home  was 

Phrygia. 

See  article  by  P.  Weizaftcker  in  Roscher's  Lexikon  der  Mytkologie. 
In  the  article  Greek  Art,  fig.  53  (PI.  I.)  gives  an  illustratioa  of 
Ganymede  home  aloft  by  an  eag^. 

GAO,  Gao-Gao,  or  Garo,  a  town  of  French  West  Africa,  in  the 
Upper  Senegal  and  Niger  colony,  on  the  left  bank  of  the  Niger, 
400  m.  by  river  below  Timbuktu.  Pop.  about  5000.  The 
present  town  dates  from  the  French  occupation  in  1900;  of  the 
ancient  city  there  are  scanty  ruins,  the  chief  being  a  tmncated 
pyramid,  the  remains  of  the  tomb  (i6th  century)  of  Mahonmied 
Askia,  the  Songhoi  conqueror,  and  those  of  the  great  mosque. 
According  to  tradition  a  dty  stood  on  this  spot  in  very  ancient 
times  and  its  inhabitants  are  said  to  have  had  intercourse  with 
the  Egyptians.  It  is  known,  however,  that  the  city  of  which  the 
French  settlement  is  the  successor  was  foimded  by  the  Songhoi, 
probably  in  the  7th  or  8th  century,  and  became  the  capital  of 
their  empire.  Garo  (Ga-rho)  ai^ars  to  have  been  the  correct 
name  of  the  Songhoi  dty,  though  it  was  also  known  as  Gogo  and 
Kuku  (Kaougha).*   In  the  isth  century  Idrisi  describes  Kuku  as 

*  There  was  another  dty  called  Kaoka  or  Gaoga  east  of  Lake 
Chad  in  the  country  now  known  as  Bagirmi.    It  was  the  seat  of  the 
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a  populous  unwalled  town  devoted  to  commerce  and  industry; 
it  is  possible,  however,  that  Idxia  is  referring  not  to  Gao  but  to 
another  town  somewhat  to  the  south — at  that  period  the  middle 

course  of  the  Niger  had  many  prosperous  towns  along  its  banks. 
In  the  14th  century  Gao  was  conquered  by  the  king  of  Melle,  and 
its  great  mosque  was  built  (c.  1325)  by  the  Melle  sovereign 
Kunkur  Musa  on  his  return  from  a  pilgrimage  to  Mecca.  In  the 
15th  century  the  Songhoi  regained  power  and  Gao  attained  its 
greatest  prosperity  in  the  reign  of  Askia.  It  did  not  enjoy  the 
commercial  importance  of  Jenn6  nor  the  inteUectual  supremacy 
of  Timbuktu,  but  was  the  political  centre  oS  the  western  Sudan 
for  a  long  period.  On  the  break  up  of  the  Songhoi  power  the 
dty  decUned  in  importance.  It  became  subject  in  1590  to  the 
Ruma  of  Umbtiktu,  from  whom  it  was  wrested  in  1770  by  the 
Tuareg,  the  last  named  surrendering  possession  to  the  French. 
The  first  European  to  reach  Gao  was  Mungo  Park  (1805) ;  he  was 
followed  in  1851  by  Heinrich  Barth,  and  in  1896  by  the  French 
naval  lieutenant  Hourst.  Gao  is  now  the  headquarters  of  a  mili- 
tary district.  A  caravan  route  leads  from  it  to  Kano  and  Bornu. 
From  Gao  upwards  the  Niger  is  navigable  for  over  1000  m. 

See  Timbuktu.  For  the  Gao  region  of  the  Niger  see  an  article 
by  F.  Dubois  in  L'Afrigue  fran^ise  (January  1909). 

GAOL,  or  Jail,  a  prison  (f.r.).  The  two  forms  of  the  word  are 
due  to  the  parallel  dual  forms  in  Old  Central  and  Norman  French 
respectively,  yauife  ox  jack,  and  gaiole  or  gaydUe.  Hie  common 
origin  is  the  med.  Lat.  gatiida,  a  diminutive  formed  from  cavea, 
a  hollow,  a  den,  from  which  the  English  "  cave  "  is  derived. 
The  form  "gaol"  still  commonly  survives  in  English,  and  is  in 
official  usage,  e.g.  "  gaol -delivery,"  but  the  common  pronuncia- 
tion of  both  words,  "  jail,"  shows  the  real  surviving  word. 

QAON  (Heb.  for  "Excellency,"  plural  Geonim),  the  title 
given  to  the  heads  of  the  two  Jewish  academies  in  Babylonia, 
Sura  and  Pumbeditha.  Though  the  name  is  far  older,  it  is 
chiefly  applied  to  Rabbis  who  lived  between  the  close  of  the 
Talmud  and  the  transference  of  the  centre  of  Judaism  from  Asia 
to  Europe — i.t.  from  the  end  of  the  6th  to  the  middle  of  the  iith 
century  a.d.  Hie  Geonim  were  required  to  do  homage  to  the 
Eularchs  (see  XIxizabch)  but  were  otherwise  indq)endent. 
They  exerdsed  wide  authority  and  were  appealed  to  in  settle- 
ment of  the  social  and  religious  affairs  of  the  diaspora.  To  them 
must  be  assigned  the  arrangement  of  the  main  lines  of  the  present 
Synagogue  liturgy.  Their  chief  literary  activity  took  the  form  of 
Answers  to  Questions — a  form  which  was  extensively  used  in 
later  centuries.  The  most  noted  of  the  Geonim,  who  will  be 
found  treated  under  their  respective  names,  were  Ahu,  Amram, 
$emach,  Saadiah,  Sherira  and  Hai.  Hai  Gaon  died  in  1038, 
closing  the  period  cS.  the  Geonim  after  an  activity  of  four  and  a 
half  centuries. 

A  full  list  of  the  Geonim  is  given  !n  tabular  form  in  the  Jewish 
Encydopaedia,  vol.  v.  p.  571.  (I.  A.) 

GAP,  the  capital  of  the  French  department  of  the  Hautes 
Alpes.  "Bop.  (1906)  town,  6888;  commune,  10,823.  It  is  built 
at  a  height  of  3418  ft.  on  the  right  bank  of  ^e  Luye  (ui  a£9uent 
of  the  Durance),  in  an  agreeable  position,  and  is  dominated  afar 
by  snowy  peaks  on  the  N.E.  The  little  dty  has  the  look  of  a 
Provencal  town,  being  white.  The  lyth-century  cathedral 
church  has  been  entirely  reconstructed  (1866-1905).  In  the 
prefecture  is  the  tomb  of  the  constable  de  Lesdigui^res  (1543- 
1636),  dating  from  about  1613,  and  due  to  a  Lorraine  sciilptor, 
Jacob  Richier.  The  same  building  contains  various  scientific 
and  archaeological  collections,  as  well  as  the  very  rich  archives, 
which  include  many  MSS.  from  the  monastery  of  Durbon,  &c. 
There  are  a  few  small  manufoctories  of  purely  local  importance. 
Gap  is  connected  by  railway  with  Brianfon  (51^  m.)  and  with 
Grenoble  (85J  m.),  while  from  the  railway  junction  of  Veynes 
(16J  m.  W.  of  Gap)  it  is  122  m.by  railtoMarseflles.  The  episcopal 

Bulala  dynasty,  an  offshoot  of  the  royal  family  of  Kanem,  whose 
rule  in  the  isth  century  extended  from  the  Shari  to  Dariur.  The 
eadstence  of  the  state  was  first  mentioned  by  Leo  Africanus.  To  the 
Bomuese  it  was  known  as  Bulala  or  Kula  Bulala,  a  name  which 
persists  as  that  of  a  district  in  French  Congo  (see  Bornu).  The 
similarity  of  the  name  Gaoga  to  that  of  the  Songhoi  capital  has  given 
rise  to  much  confuuon. 


see  of  Gap,  now  in  the  ecclesiastical  province  of  Aix  eo  Provence, 
is  first  certainly  mentioned  in  the  6th  century,  and  in  1791  was 
enlarged  by  the  annexation  of  that  of  Embrun  (then  suppressed). 

Gap  is  the  Vapincum  of  the  Romans,  and  was  founded  by 
Augustus  about  14  B.C.  It  long  formed  part  of  Provence,  but  in 
1232  most  of  the  region  passed  by  marriage  to  the  dauphins  of 
Viennois.  The  town  itself,  however,  remained  under  the  rule  of 
the  bishops  until  1512,  when  it  was  annexed  to  the  crown  of 
France.  The  bishops  continued  to  bear  the  title  of  count  of 
Gap  until  the  Revolution.  The  town  was  sacked  by  the 
Huguenots  in  1567  and  1577,  and  by  the  dulce  of  Savoy  in  1692. 
It  was  the  birthplace  of  the  reformer  Guillaume  Fuel  (1489- 
1565),  who  first  preached  his  doctrines  there  about  1561-15621 
but  then  took  refuge  in  Switzaland. 

See  J.  Roman,  Eistoin  de  la  vilU  de  Gap  (Gap,  1892). 

(\V.  A.  B.  C.) 

QAPAN,  a  town  of  the  province  of  Nueva  Ecija,  Luzon, 
Philippine  Islands,  3  m.  E.  of  San  Tsidro,  the  capital  Pop. 
(1903)  11,278.  It  is  situated  in  a  rich  rice-growing  r^on,  and 
extensive  forests  in  its  vicinity  contain  fine  hardwoods.  Its 
climate  is  comparatively  cool  and  healthy.  The  principal  native 
dialects  spoken  are  TagaJog  and  Pampangan.  Gapan  is  the  oldest 
town  of  the  province. 

GARARISH  (Kakabxsh),  a  semi-nomadic  tribe  of  Semitic 
origin,  dwelling  along  the  right  bank  (rf  the  Nile  from  Wadi 
Haifa  to  MerawL  Many  monbera  the  tribe  are  agriculturists, 
others  act  as  guides  or  transport  drivers,  lliey  declare  themselves 
kinsfolk  of  the  Ababda,  but  they  are  more  Arab  than  Beja. 

GARASHANIN,  lUYA  (1812-1874),  Servian  statesman,  was 
the  son  of  a  Servian  peasant,  who  made  money  by  exporting 
cattle  and  pigs  to  Austria  and  by  his  intelligence  and  wealth 
attained  to  a  certain  influence  in  the  country.  He  wanted  to 
give  his  son  as  good  an  education  as  possible,  and  therefore  sent 
him  to  Hungary  to  learn  first  in  a  Greek  and  then  in  a  German 
schooL  Highly  gifted,  and  having  passed  through  a  regular 
although  somewhat  short  school  training,  the  young  Iliya  very 
quickly  came  to  the  front.  In  1836  Prince  Milosh  appointed  him 
a  colonel  and  conmumder  M  the  then  just  organized  regular  army 
of  Servia.  In  1842  he  was  called  to  the  posidon  of  assistant  to 
the  home  minister,  and  from  that  time  imtil  his  rerirement  from 
public  life  in  1867  he  was  repeatedly  minister  of  home  affairs,  dis- 
tinguishing himself  by  the  energy  and  justice  of  his  administration . 
But  he  rendered  far  greater  services  to  his  country  as  minister 
for  foreign  affairs.  He  was  the  first  Servian  statesman  who  had  a 
political  programme,  and  who  worked  to  replace  the  Russian  pro- 
tectorate over  Servia  by  the  joint  protectorate  of  all  the  great 
powers  of  Europe.  As  minister  for  foreign  affairs  in  1853  he  was 
deddedly  opposed  to  Servia  joining  Rus^  in  war  against  Turkey 
and  the  western  powers.  His  anti-Russian  viem  resulted  in 
Prince  Menshikov,  whOe  on  his  mission  in  Constantinople,  1853, 
peremptorily  demanding  from  the  prince  of  Servia  (Alexander 
Karageorgevich)  his  dismiViMl.  But  although  dismissed,  his 
personal  influence  in  the  country  secured  the  neutrality  of  Servia 
during  the  Crimean  War.  He  enjoyed  esteem  in  France,  and  it 
was  due  to  him  that  France  proposed  to  the  peace  conference  of 
Paris  (1856)  that  the  old  consriturion,  granted  to  Servia  by 
Turkey  as  suzerain  and  Russia  as  protector  in  1839,  should  be 
replaced  by  a  more  modem  and  liberal  constitution,  framed  by  a 
European  international  commission.  But  the  agreement  of  the 
powers  was  not  secured.  Garashanin  induced  Prince  Alexander 
Karageorgevich  to  convoke  a  national  assembly,  which  had  not 
be«i  called  to  meet  for  ten  years.  Tlie  assembly  was  convd^ 
for  St  Andrew's  Day  1858,  but  its  first  act  was  to  dethrone  Prince 
Alexander  and  to  recall  the  old  Prince  Milosh  Obrenovich.  When 
after  the  death  of  his  father  Milosh  (in  i860)  Prince  Michael 
ascended  the  throne,  he  entrusted  the  premiership  and  foreign 
affairs  to  Iliya  Garashanin.  The  result  of  their  policy  was  that 
Servia  was  given  a  new,  although  somewhat  conservative,  con- 
stitution, and  that  she  obtained,  without  war,  the  evacuation 
of  all  the  fortresses  garrisoned  by  the  Turkish  troops  on  the 
Servian  territory,  induding  the  fortress  of  Belgrade  (1867). 
Garashanin  was  preparing  a  general  rising  of  the  Balkan  nations 
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against  the  Turkish  rule,  and  had  entered  Into  confidential 
arrangements  with  the  Rumanians,  Bosnians,  Albanians, 
Bulgarians  and  Greeks,  and  more  especially  with  Montenegro. 
But  the  execution  of  his  plans  was  frustrated  by  his  sudden 
resignation  (at  the  end  of  1867),  and  more  especially  by  the 
assassination  of  Prince  Michael  a  few  months  later  (the  lotfa  of 
June  x868).  Although  he  was  a  Conservative  in  politics,  and  as 
such  often  in  conflict  with  the  leader  of  the  Liberal  movement, 
Yovan  Ristich,  he  certainly  was  one  of  the  ablest  statesmen 
whom  Servia  had  in  the  iQth  century.  (C.  Mi.) 

OARAT.  DOmmQUB  JOSEPH  (i749-iS33}>  French  writer 
and  politidan,  was  bom  at  Bayonne  on  the  Sth  of  September 
1749.  After  recdving  a  good  education  under  the  direction  of  a 
relation  who  was  a  cur6,  and  having  been  an  advocate  at  Bor- 
deaux, he  came  to  Paris,  where  he  obtained  introductions  to  the 
most  distinguished  writers  of  the  time,  and  became  a  contributor 
to  the  EncydopidU  mitkodique  and  the  Mercure  de  France.  He 
gained  considerable  reputation  by  an  61oge  on  Michel  de  L'H6pital 
in  1778,  and  was  afterwards  three  times  crowned  by  the  Academy 
for  ^oges  on  Suger,  Montauaier  and  Fontenelle.  In  1785  he  was 
named  professor  of  history  at  the  Lyc(e,  where  his  lectures 
enjoyed  an  equal  popularity  with  those  of  G.  F.  Laharpe  on 
literature.  Being  chosen  a  deputy  to  the  states-general  in  1789, 
he  rendered  important  service  to  the  popular  cause  by  his 
narrative  of  the  proceedings  of  the  Assembly  contributed  to  the 
Journal  de  Paris,  Possessing  strongly  optimist  views,  a  mild 
and  irresolute  character,  and  indefinite  and  changeable  con- 
victions, he  played  a  somewhat  undignified  part  in  the  great 
political  events  of  the  time,  and  became  a  pliant  tool  in  carrying 
out  the  designs  of  others.  Danton  had  him  named  minister  of 
justice  in  1793,  and  in  this  capacity  had  entrusted  to  him  what  he 
called  the  commission  affreuse  of  communicating  to  Louis  XVI. 
his  sentence  of  death.  In  1793  he  became  minister  of  the  interior. 
In  this  capadty  he  proved  himself  quite  inefficient.  Though 
himself  micorrupt,  he  winked  at  the  most  scandalous  corruption 
in  his  subordinates,  and  in  spite  of  the  admirably  organized 
detective  service,  which  kept  him  accurately  informed  of  every 
movement  in  the  capital,  he  entirely  failed  to  maintain  order, 
which  might  easily  have  been  done  by  a  moderate  display  of 
firmness.  At  last,  disgusted  with  the  excesses  which  he  had  been 
unable  to  control,  he  resigned  (August  15, 1793).  On  the  2nd  of 
October  he  was  arrested  for  Girondist  sympathies  but  soon 
released,  and  he  escaped  further  molestation  owing  to  the 
friendship  of  B  arras  and,  more  especially,  of  Robespierre,  whose 
literary  amottr-propre  he  had  been  carefiid  to  flatter.  On  the  9th 
Thermidor,  however,  he  took  sides  agunst  Robespierre,  and  on 
the  i3th  <tf  September  1794  he  was  named  by  the  Convention  as  a 
member  of  the  executive  committee  of  public  instruction.  In 
1798  he  was  appointed  ambassador  to  Naples,  and  in  the  following 
year  he  became  a  member,  then  president,  of  the  Coimcil  of  the 
Ancients.  After  the  revolution  of  the  i8th  Brumaire  he  was 
chosen  a  senator  by  Napoleon  and  created  a  count.  During  the 
Hundred  Days  he  was  a  member  of  the  chamber  of  representa- 
tives. In  1803  he  was  chosen  a  member  of  the  Institute  of  France, 
but  after  the  restoration  of  Louis  XVIU.  his  name  was,  in  1816, 
deleted  from  the  list  of  members.  After  the  revolution  of  1830 
he  was  named  a  member  of  the  new  Academy  of  Moral  and 
Political  Science.  He  died  at  Ustaritz  near  Bayonne,  April  2$, 
1833.  His  writings  are  characterized  by  elegance,  grace  and 
variety  of  style,  and  by  the  highest  kind  of  rhetorical  eloquence; 
but  his  grasp  of  his  subject  is  superficial,  and  as  his  criticisms 
have  no  root  in  fixed  and  philosophical  principles  they  are  not 
unfrequently  whimsical  and  inconsistent.  He  must  not  be 
confounded  with  his  elder  brother  Dominique  (1735-1799),  who 
was  also  a  deputy  to  the  states-general. 

The  works  of  Garat  include,  besides  those  already  mentioned, 
ConsidSrations  sw  la  RSvolvtion  Frangaise  (Paris,  lyga);  Mhnoires 
sur  la  RholHtUm,  ou  exposi  de  ma  amduile  (i795);  MSmoires  sur 
la  vie  de  M.  Suard,  sur  ses  icrits,  et  sur  le  XVllI*  siicle  (1820); 
tic^es  on  Joubert,  KI£ber  and  Desaix;  several  notices  of  distin* 
eutshed  persons;  and  a  lai^e  number  of  articles  in  periodicals. 
ValuaUe  matoials  for  the  history  of  Garat's  tenure  of  the  ministry, 
notably  the  pdice  reports  <rf  Dutard,  are  given  in  W.  A.  Schmidt's 
TabUavx  de  la  Rtvdution  Franfaise  (3  voU.,  Lapag,  1867-1870). 


GARAT,  PIBRRKJEAN  (1764-1823),  French  singer,  nephew 
of  Dominique  Joseph  Garat,  was  bom  in  Bordeaux  on  the  25th 
of  April  1764.  Gifted  with  a  voice  of  exceptional  timbre  and 
compass  he  devoted  himself,  from  an  early  age,  to  the  cultivation 
of  his  musical  talents.  On  account  of  his  manifesting  a  distaste 
for  the  legal  profession,  for  which  his  father  wished  him  to  study, 
he  was  deprived  of  his  allowance,  but  through  the  patronage  of  a 
friend  he  obtained  the  office  of  secretary  to  Comte  d'Artois,  and 
was  afterwards  engaged  to  give  musical  lessons  to  the  queen  of 
France.  At  the  be^ning  of  the  Revolution  he  accompanied 
Rode  to  England,  where  the  two  musicians  appeared  together  in 
concerts.  He  returned  to  Paris  in  1 794.  After  the  Revolution  he 
became  a  professional  singer,  and  on  account  of  a  song  which  he 
had  composed  in  reference  to  the  misfortunes  of  the  royal  family 
he  was  thrown  into  prison.  On  regaining  his  liberty  he  went  to 
Hamburg,  where  he  at  once  achieved  extraordinary  success;  and 
by  his  subsequent  appearances  in  Paris,  and  his  visits  to  Italy, 
Spain,  Germany  and  Russia,  he  made  for  himself  a  reputation  as 
a  singer  unequalled  by  any  other  of  his  own  time.  He  was  a  keen 
partisan  of  Gliick  in  opposition  to  Handel.  On  the  institution  of 
the  Conservatoire  de  Musique  he|.became  its  pr<rfessor  of  singing. 
He  also  composed  a  number  of  songs,  many  of  which  have 
considerable  merit.   He  died  on  the  ist  of  March  1823  in  Paris. 

QARAT,  jANOS  (1812-1853),  Hungarian  poet  and  author, 
was  bom  on  the  loth  of  October  1812,  at  Szegsz&rd,  in  the 
county  of  Tolna.  From  1823  to  1828  he  studied  at  Fiinfkirchen, 
and  subsequently,  in  1829,  at  the  university  of  Pest.  In  1834  he 
brought  out  an  heroic  poem,  in  hexameters,  under  the  title 
Csatdr.  After  this  he  issued  in  quick  succe^oo  various  historical 
dramas,  among  which  the  most  successful  were  Arh6ct,  Orszdgk 
llona  and  Bdthori  Erzsebet,—thc  first  two  published  at  Pest  in 
1837  and  the  last  in  1840.  Garay  was  an  energetic  journalist, 
and  in  1 838  he  removed  to  Pressburg,  where  he  edited  the  political 
journal  HimBk  (Herald).  He  returned  to  Pest  in  1839,  when  he 
was  elected  a  corresponding  member  of  the  Hungarian  Academy 
of  Sciences.  In  1842  he  was  admitted  into  the  Kisfaludy  Society, 
of  which  he  became  second  secretary.  Garay  enriched  Hungarian 
literature  with  numerous  lyrical  poems,  ballads  and  tales.  The 
first  collection  of  his  poems  was  published  at  Pest  in  1843;  and 
his  prose  tales  appeared  in  1845,  under  the  title  of  TMrajzok 
(Sketches  with  the  Pen).  His  historical  ballads  and  legends, 
styled  Arpddok  (Pest,  1847,  and  ed.  1848),  showed  him  to  be  a 
master  in  the  art  of  ballad-writing.  Some  of  his  lyrical  poems 
also  are  excellent,  as,  for  example,  Balatoni  KagyUSk  (Shells  from 
the  Balaton  hake)  (Pest,  1848).  His  legend  Bosnydk  Zsdfia 
(Pest,  1847),  and  his  poetical  romance  Frangepdn  Kristdfni 
(Christopher  Frangepan's  Wife)  (Pest,  1846),  gained  the  prize  of 
the  Kisfaludy  Society.  His  last  and  most  famous  work  was  an 
historical  poem  in  twelve  cantos,  with  the  title  Stent  L4szl6 
(Saint  Ladislaus)  (Eger,  1852,  and  ed.,  Pest,  1853,  3"*  ed.  1863). 
Garay  was  professor  of  Hungarian  language  and  literature  to  the 
univer^ty  of  Pest  in  1848-1849.  After  about  four  years'  illness 
he  died  on  the  5th  of  November  1853,  in  great  want.  A  collective 
edition  of  his  poems  was  published  at  Pest  the  year  after  his 
death  by  F.  Ney  (and  ed.  x86o),  and  several  of  hk  poems  were 
translated  by  Kertbeny. 

See  Garay  Jdnot  Osstes  kdlteminyei  (and  ed.,  Pest,  i860);  and 
Dicktungen  von  Johann  Garay  (2nd  ed.,  \^enna,  1856). 

GARBLE  (a  word  derived  from  the  Arab,  gkarbala,  to  sift,  and 
related  to  ghirbal,  a  sieve;  the  Arabic  words  are  of  foreign  origin, 
probably  from  the  Lat.  cribrum,  a  sieve),  originally  a  medieval 
commercial  term  in  the  Mediterranean  ports,  meaning  to  sort 
out,  or  to  sift  merchandize,  such  as  com,  ^(xa,  &c.,  in  order 
to  separate  what  was  good  from  the  refuse  or  waste;  hence  to 
select  the  best  of  anything  for  retention.  Similarly  a  "  garbler  " 
was  an  official  who  was  appointed  to  sort  out,  or  test  the  work  <Mf 
those  who  had  already  sorted,  the  spices  or  drugs  offered  for  sale 
in  the  London  markets.  In  this  original  sense  the  word  is  now 
obsolete,  but  by  inversion,  or  rather  perversion,  "  garble  "  now 
means  to  sort  out  or  select,  chiefly  from  books  or  other  literary 
works,  or  from  public  speeches,  some  portion  which  twists,  muti- 
lates, or  renders  ineffective  the  meaning  of  the  author  or  speaker. 
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OAR^XO.  PBDRO  ANTONIO  JOAQUIH  C0RR£A  (1724- 
1772),  Portuguese  lyric  poet,  was  the  son  of  Philippe  Corr^  da 
Sena,  a,fidalgo  of  the  royal  house  who  held  an  important  post  in 
the  foreign  office;  his  mother  was  of  French  descent.  The  poet's 
health  was  frail,  and  after  going  through  a  Jesuit  school  in  ^bon 
and  learning  English,  French  and  Italian  at  home,  he  proceeded  in 
1 742  to  the  university  of  Coimbra  with  a  view  to  a  legal  career. 
He  took  his  degree  in  1748,  and  two  years  later  was  created 
a  knight  of  the  Order  of  Christ.  In  1751  hts  marriage  with 
D.  Maria  Salema  brought  him  a  rich  dower  which  enabled  him 
to  live  in  ease  and  cultivate  letters;  but  in  later  years  a  law-suit 
reduced  him  to  poverty.  From  1760  to  1762  he  edited  the 
Lisbon  Gazette.  In  1756,  in  conjunction  with  Cruz  e  Silva  and 
others,  GarfSo  founded  the  Arcadia  Lusitana  to  reform  the 
prevailing  bad  taste  in  literature,  identified  with  Sdcentismo, 
which  delighted  in  conceits,  windy  words  and  rhetorical  phrases. 
The  Arcadia  fulfilled  its  mission  to  some  extent,  but  it  lacked 
creative  power,  became  dogmatic,  and  ultimately  died  of  inanition. 
Garc&o  was  the  chief  contributor  to  its  proceedings,  bearing  the 
name  of  "  Corydon  Erimantheo,"  and  his  orations  and  dis- 
sertations, with  many  of  his  lyrics,  were  pronounced  and  read  at 
its  meetings.  He  lived  much  in  the  society  of  the  English 
residents  in  Listxm,  and  he  is  supposed  to  have  conceived  a 
passion  for  an  English  married  lady  which  completely  absorbed 
him  and  contributed  to  his  ruin.  In  the  midst  of  his  literary 
activity  and  growing  fame,  he  was  arrested  on  the  night  of  the 
9th  of  April  177 1,  and  committed  to  prison  by  Pombal,  whose 
di^Ieasure  he  bad  incurred  by  his  independence  of  character. 
The  immediate  cause  of  his  incarceration  would  appear  to  have 
been  bis  connexion  with  a  love  intrigue  between  a  young  friend  of 
his  and  the  daughter  of  a  Colonel  Elsden,  but  he  was  never 
brought  to  trial,  and  the  matter  must  remain  in  doubt.  After 
much  solicitation,  his  wife  obtained  from  the  king  an  order  for  her 
husband's  release  on  the  loth  of  November  1772,  but  it  came  too 
late.  Broken  by  infirmities  and  the  hardships  of  prison  life, 
Gars&o  expired  that  very  day  in  the  Ijmoeiro,  at  the  age  of 
forty-seven. 

Taking  Horace  as  his  model,  and  aided  by  soxmd  judgment, 
schdarship  and  wide  reading,  Gar^fto  set  out  to  raise  and  purify 
the  standard  of  poetical  taste,  and  his  verses  are  characterized  by 
a  classical  simplicity  of  form  and  expression.  His  sonnets  ad 
sodales  show  a  charming  personality;  his  vigorous  and  elegant 
odes  and  epistles  are  sententious  in  tone  and  reveal  an  inspired 
poet  and  a  man  chastened  by  sufiering.  His  two  comedies  in 
hendecasyllables,  the  Theatre  Novo  (played  in  January  1766) 
and  the  AssemblSa,  are  excellent  satires  on  the  social  life  of  the 
capital;  and  in  the  Cantata  dc  Dido,  included  in  the  latter  piece, 
the  spirit  of  Greek  art  is  allied  to  perfection  of  form,  making  this 
composition  perh^  the  gem  of  Portuguese  i8th  century  poetry. 

Gar^  wrote  little  and  spent  much  time  on  the  lahor  Umae. 
His  works  were  published  posthumously  in  1778,  and  the  most  com- 
plete and  accessible  edition  is  that  ofj.  A.  de  Azevedo  Castro  (Rome, 
1888).  An  English  version  of  the  Cantata  de  Dido  appeared  in  the 
Academy  (January  19th,  1895).  See  Innocencio  da  Silva,  Diccionario 
biHiog^phico  Portutua,  vol.  vt.  m.  386-39^,  and  vol.  xvii.  pp.  182- 
184;  also  Dr  Theopnilo  Braga,  A  Arcadia  Lusitana  (Oporto,  1899). 

.  .  (E.  Pr.) 

GARCIA  (DEL  POPOU)  VICENTO).  MANGEL  (X775-1S32), 
Spanish  singer  and  composer,  was  bom  in  Seville  on  the  32nd  of 
January  1775.  He  became  a  chorister  at  the  cathedral  of  Seville, 
and  studied  music  imder  the  best  masters  of  that  dty.  At 
seventeen  he  made  his  dibut  on  the  stage  at  Cadis,  in  an  operetta, 
in  wluch  were  included  songs  of  his  own  composition.  Soon  after- 
wards he  ai^Mared  at  Madrid  in  the  twc^old  capacity  of  singer  and 
composer.  His  reputation  being  estabUsh^l,  he  proceeded  to 
Paris,  where  he  appeared  for  the  first  time,  in  1808,  in  Paer's 
opera  Griselda.  Here  also  he  was  received  with  great  applause, 
his  style  of  singing  being  especially  appreciated.  This  he  further 
improved  by  careful  study  of  the  ItaJian  method  in  Italy  itself, 
where  he  conrinued  his  successes.  His  opera  //  Caiifo  di  Bagdad 
was  favourably  received  at  Naples  in  18x2,  but  his  chief  successes 
were  again  due  to  his  perfection  as  a  vocalist.  His  opera  La 
Marie  di  Tasso  was  produced  in  1821  in  Paris,  where  it  was 
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followed  in  1823  by  his  //  Fassoletto.  In  1824  he  went  to  London, 
and  thence  proceeded  to  America  (1S25}  with  a  company  of 
artistes,  amongst  whom  were  his  son  Manoel  and  his  daughter 
Maria>  better  known  under  her  subsequent  name  of  Malibran. 
In  New  York  was  produced  his  opera  La  Fi^ia  dell'  aria  in  1S27. 
He  extended  his  artistic  tour  as  far  as  Mexico,  and  was  on  the 
point  of  returning  to  Europe  in  order  to  retire  from  public  life 
when  he  was  robbed  of  his  well-earned  wealth  by  brigands  on  his 
way  to  Vera  Cruz.  Settled  again  in  Paris  in  1829,  be  soon  retired 
from  the  stage,  and  devoted  himself  exclusively  to  teaching.  He 
died  in  Paris  on  the  2nd  of  June  1832.  His  method  of  teaching 
was  famous,  and  some  of  the  most  celebrated  singers  of  the  early 
part  of  the  century  were  amongst  his  pupils.  He  also  wrote  an 
excellent  book  on  the  art  of  singing  called  Melodo  di  canto,  of 
which  the  essence  was  subsequently  incorporated  by  his  son 
Manoel  in  his  admirable  Traiti  comptet  de  Vart  du  chant  (1847). 
His  operas  have  not  survived  their  day.  He  wrote  nearly  forty  in 
all,  but  with  the  exception  of  those  quoted,  and  El  Poeta  calculista, 
produced  when  he  was  thirty,  none  are  remarkable.  Besides  the 
children  already  mentioned,  his  daughter  Paulina,  Madame 
Viardot  (1821-1910),  worthily  continued  the  tradition  for  the 
best  singing  with  which  his  name  had  become  associated. 

His  son,  Manoel  Garcia  (1805-1906),  who  celebrated  his 
hundredth  birthday  in  London  on  the  17th  of  March  1905,  was 
bom  at  Madrid,  and  after  his  father's  death  devoted  himself  to 
teaching.  He  was  a  professor  at  the  Paris  Conservatoire  from 
1830  to  1848,  from  that  time  to  1895  was  a  professor  at  the 
Royal  Academy  of  Music  in  London.  He  became  famous  for  his 
invention  of  the  lar3^goscope  about  1850,  apart  from  his  position 
as  the  greatest  representative  of  the  old  "  hd  canto  "  style  of 
singing. 

GARCfA  DE  LA  HUERTA,  VICENTE  ANTONIO  (1734-1787), 
Spanish  dramatist,  was  bom  at  Zafra  on  the  9th  of  March  1734, 
and  was  educated  at  Salamanca.  At  Madrid  he  soon  attracted 
attention  by  his  literary  arrogance  and  handsome  person;  and 
at  an  early  age  became  chief  of  the  National  Library,  a  post  from 
which  he  was  dismissed  owing  to  the  intrigues  of  his  numerous 
enemies.  The  publication  of  his  unsatisfactory  collection  of 
SpanishplaysentitledrAaxfroH«5^fMf(i785-i786) exposed  him 
to  severe  censures,  which  appear  to  btve  affected  Us  reason. 
He  died  at  Madrid  on  the  12th  of  March  1787,  without  carrying 
into  effect  his  avowed  intenrion  of  reviving  the  national  drama. 
His  AgamemnAn  vengado  derives  from  Sophocles,  his  J  aire  is 
translated  from  Voltaire,  and  even  his  once  famous  Raqud, 
though  Spanish  in  subject,  is  classic  in  form. 

GARCfA  DE  PAREDES.  DIEGO  (1466-1534),  Spanish  soldier 
and  duellist,  was  a  native  of  Tjujillo  in  Estremadura,  Spain. 
He  never  commanded  an  army  or  rose  to  the  position  of  a  general, 
but  he  was  a  notable  figure  in  the  wars  of  the  end  of  the  15th  and 
beginning  of  the  i6th  century,  when  personal  prowess  had  still  a 
considerable  share  in  deciding  the  result  of  actions.  His  native 
town  and  its  district,  which  lie  between  Talavera  and  Madrid, 
produced  many  of  the  most  noted  conquistadores  of  America, 
including  the  Pizarro  family.  Diego  himself  served  in  his  youth 
in  the  war  of  Granada.  His  strength,  daring  and  activity  fitted 
him  to  shine  in  operations  largely  composed  of  night  marches, 
escalades,  surprises  and  hand-to-hand  combats.  The  main 
scene  of  his  achievements  was  in  Italy,  and  he  betook  himself  to 
it — on  his  own  showing — not  in  search  of  glory,  but  because  he 
hadkilledarelationof  his  own,  Ruy  Sanchez  de  Vargas,  in  a  street 
fight  arising  out  of  a  quarrel  about  a  horse.  He  fled  to  Rome, 
then  under  the  rule  of  the  Borgias.  Diego  was  a  distant  relation 
to  the  cardinal  of  Santa  Cruz  (Carvajd),  a  favourite  with  Pope 
Alexander  VI.,  who  was  in  conflict  with  the  barons  of  the 
Romagna  and  took  Diego  into  his  service.  He  remained  a  soldier 
of  the  pope  till  he  killed  a  man  in  a  personal  quarrel  and  found  it 
necessary  to  pass  over  to  the  enemy.  Now  he  became  acquainted 
with  the  Colonnas,  who  a{)preciated  his  services.  The  wars 
between  Ferdinand  V.  of  Aragon  (the  Catholic  king)  and  Louis 
Xn.  gave  him  a  more  creditable  opening.  The  Spanish  general 
Gonsalvo  de  C6rdoba,  who  knew  his  value,  employed  him  and 
trusted  him;  and  he  took  part  in  all  the  wars  of  Italy  on  the 
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frontier  of  Navarre,  and  once  against  the  Turks  on  the  Danube, 
till  1530.  His  countrymen  made  him  the  hero  of  many 
Mttnchausen-like  stories  of  personal  prowess.  It  was  said  that  he 
held  a  bridge  single-handed  against  200  Frenchmen,  that  he 
stopped  the  wheel  of  a  water-mill,  and  so  forth.  In  the  "  Brief 
Summary  "  of  his  life  and  deeds  attributed  to  him,  and  printed  at 
the  end  of  the  Ckronide  of  the  Great  Captam,  publbfaed  in  1 584  at 
Alcal&  de  Henares,  he  lays  no  claim  to  having  done  more  than 
was  open  to  a  very  athletic  man.  He  was  killed  at  Bologna  in 
1534  by  a  fall  while  engaged  in  a  jumping-match  with  some  of 
the  younger  officers  of  the  army.  His  body  was  carried  to  his 
native  town  TrujiUo,  and  buried  in  the  church  of  Santa  Maria 
Mayor  in  1545. 

GARCfA  GUTIERREZ,  ANTONIO  (1812-1884},  Spanish 
dramatist,  was  bom  at  Chiclana  (Cadiz)  on  the  5th  of  July  1812, 
and  studied  medicine  in  his  native  town.  In  1832  he  removed 
to  Madrid,  and  earned  a  scanty  living  by  translating  plays  of 
Scribe  and  the  dder  Dumas;  despairing  of  success,  he  was  on  the 
point  of  enlisting  when  he  suddenly  sprang  into  fame  as  the  author 
of  El  Trovador,  which  was  played  for  the  first  time  on  the  ist  of 
March  1836.  Garcia  Gutierrez  never  surpassed  this  first  effort, 
which  placed  him  among  the  leaders  of  the  romantic  movement 
in  Spain,  and  which  became  known  all  over  Europe  through 
Verdi's  music.  His  next  great  success  was  Simdn  Bocanegra 
(1843),  but,  as  his  plays  were  not  lucrative,  he  emigrated  to 
Spanish  America,  working  as  a  jotimalist  in  Cuba  and  Mexico  till 
1850,  when  he  returned  to  Spain.  The  best  works  of  his  later 
period  are  a  zanuela  entitled  El  Grumete  (1853),  La  Vengoraa 
catalana  (1864)  and  Juan  Lorenzo  (1865).  He  became  head  of 
the  archaeological  museum  at  Madrid,  and  died  there  on  the  6th 
of  August  1S84.  His  Po€s{as  (1840)  and  another  volume  of 
lyrics,  entitled  Lux  y  Hnieblas  (1842),  are  unimpOTtant;  but  the 
brilliant  versification  of  his  plays,  and  bis  power  of  analysing 
feminine  emotions,  give  him  a  foremost  place  among  the  Spanish 
dramatists  of  the  igth  century. 

GARDt  a  department  in  the  south  of  France,  consisting  of  part 
of  the  old  province  of  Languedoc.  Pop.  (igo6)  421,166.  Area 
2270  sq.  m.  It  is  bounded  N.  by  the  departments  of  Lozere  and 
Ard^che,  E.  by  the  Rhone,  which  separates  it  from  Vaucluse  and 
Bouches-du-Rh6ne,  S.  by  the  Mediterranean,  S.W.  by  H^raxUt 
and  W.  by  Aveyron.  Gard  is  divided  into  three  shaiply-defined 
regions.  Its  north-western  districts  are  occu[ued  by  tiie  range  of 
the  C£vennes,  which  on  the  frontier  of  Lozere  attain  a  heij^t  of 
5120  ft.  The  whole  of  this  region  is  celebrated  for  its  fruitful 
valleys,  its  gorges,  its  beautiful  streams,  its  pastures,  and  the 
chestnut,  mulberry  and  other  fruit  trees  with  which  the 
mountains  are  often  clothed  to  theirsummits.  The  Garrigues,  a 
dry,  hilly  region  of  limestone,  which  lends  itself  to  the  cultivation 
of  cereals,  the  vine  and  olive,  stretches  from  the  foot  of  the 
C6vennes  over  the  centre  of  the  department,  covering  about  half 
its  area.  The  southern  portion,  which  extends  to  the  sea,  and  was 
probably  at  one  time  covered  by  it,  is  a  low  plain  with  numerous 
lakes  and  marshes.  Though  unhealthy,  it  is  prosperous,  and 
comprises  the  best  arable  land  and  vineyards  in  Gard. 

Besides  the  Rhone,  which  bounds  the  department  on  the 
and  the  Arddche,  the  lower  course  of  whidi  forms  part  of  its 
boundary  on  the  N.,  the  principal  rivers  are  the  Cize,  Gard, 
Vidourle  and  H^rault.  The  most  northern  of  these  is  the  Cfae, 
which  rises  in  the  Cfivennes,  and  after  a  course  of  about  50  m.  in 
an  E.S.E.  direction  falls  into  the  Rhone  above  Roquemaure. 
The  Gard,  or  Gardon,  from  which  the  department  takes  its  name, 
is  also  an  affluent  of  the  Rhone,  and,  rising  in  the  C^vennes  from 
several  sources,  traveraes  the  centre  of  the  department,  having  a 
length  of  about  60  m.  In  the  upper  part  of  its  course  it  flows 
through  a  succession  of  deep  mountain  gorges,  and  from  the 
melting  of  the  snows  on  the  Cfevennes  is  subject  to  inundations, 
which  often  cause  great  damage.  Its  waters  not  infrequently 
rise  18  or  20  ft.  in  a  few  hours,  and  its  bed  is  sometimes  increased 
in  width  to  nearly  a  mile.  Near  Remoulins  it  is  crossed  by  a 
celebrated  Roman  aqueduct — the  Pont  du  Gard  (see  Aqueduct). 
The  Vidourle  flows  in  a  S.S.E.  direction  from  its  source  near  Le 
Vigan,  and  after  a  course  of  about  50  ro.  faUs  into  the  sea.  Below 


SommiSres  it  forms  the  western  boundary  of  the  department. 
The  HSrault  has  its  source  and  part  of  its  course  in  the  west  of 
Gard.  The  Canal  de  Beaucaire  ^ends  from  the  Rhone  at 
Beaucaire  to  Aigues-Mortea,  which  communicates  with  the 
Mediterranean  at  Grau-da-Roi  by  means  of  the  Grand-Roubine 
canal. 

Hie  climate  is  warm  in  the  south-east,  colder  in  the  north- 
west; it  is  rather  changeable,  and  raui-storms  are  common.  The 
cold  and  violent  north-west  wind  known  as  the  mistral  is  its 
worst  drawback.  Les  Fumades  (near  Allegre)  and  Euzet  have 
mineral  springs.  The  chief  grain  crops  are  wheat  and  oats. 
Rye,  barley  and  potatoes  are  also  grown.  Gard  is  famed  for  its 
cattle,  its  breed  of  small  horses,  and  its  sheep,  the  wool  of  which  is 
of  a  very  fine  quality.  In  the  rearing  of  silk-worms  it  ranks  first 
among  French  departments.  The  principal  fnut  trees  are  the 
olive,  mulberry  and  chestnut.  The  vine  is  extensively  cultivated 
and  yields  excellent  red  and  white  wines.  The  department  is 
rich  in  minerals,  and  the  mines  of  coal,  iron,  lignite,  asphalt, 
zinc,  lead  and  copper,  which  are  for  the  most  part  situated  in  the 
neighbourhoods  of  Alais  and  1*  Grand'-Combe,  constitute  one  of 
the  chief  sources  of  its  wealth.  Great  quantities  of  salt  are 
obtained  from  the  salt  marshes  along  the  coast.  The  quarries  of 
building  and  other  stone  employ  a  considerable  number  of  work- 
men. The  fisheries  are  productive.  The  manufactures  are  exten- 
sive, and  include  those  of  silk,  of  which  Alais  is  the  chief  centre, 
cotton  and  woollen  fabrics,  hosiery,  ironware,  hats  (Anduze), 
liquorice,  gloves,  paper,  leather,  eajthenware  and  glass.  There 
are  also  breweries  and  distilleries,  and  important  metallurgical 
works,  the  chief  of  which  are  those  of  Bessdges.  The  exports  of 
Gard  include  coal,  lignite,  coke,  asphalt,  building-stone,  iron, 
steel,  silk,  hosiery,  wine,  olives,  grapes  and  tnifSes. 

Hie  dq>artment  is  served  by  the  Paris-Lyon  railway.  It  is 
divided  into  the  arrondissements  of  Ntmes,  Alais,  Uz^  and  Le 
Vigan,  with  40  cantons  and  351  commimes.  The  chief  town  is 
Ntmes,  which  is  the  seat  of  a  bishopric  of  the  province  of  Avignon 
and  of  a  court  of  appeal.  Gard  belongs  to  the  15th  military 
region,  which  has  its  headquarters  at  Marseilles,  and  to  the 
academie  (educational  division)  of  Montpellier.  Nimes,  Alais, 
Uz<Ss,  Aigues-Mortes,  Eeaucaire.Saint-GiUes,  Bessgges,La  Grand'- 
Combe  and  Villeneuve-l^s-Avignon  are  the  principal  places. 
Opposite  the  manufacturing  town  of  Pont-St-£sprit  the  Rhone 
is  crossed  by  a  fine  medieval  bridge  more  than  1000  yds.  kmg 
built  by  the  Pontiff  brethren.  Le  Vigan,  an  ancient  town  with 
several  old  houses,  carries  on  ulk-spinning. 

GARDA,  LAKE  OF  (the  Locus  Benacus  of  the  Romans),  the 
most  easterly  and  the  most  extensive  of  the  great  Lombard 
lakes,  being  only  surpassed  in  the  Alpine  region  by  those  of 
Geneva  and  Constance.  Save  the  extreme  northern  extremity 
(Riva,  which  was  secured  from  Venice  by  Tirol  in  1517),  the 
whole  lake  is  Italian,  being  divided  between  the  provinces  of 
Verona  and  Brescia.  Its  broad  basin  orographically  represents 
the  southern  portion  of  the  valley  of  the  Adige,  though  that  river 
now  flows  through  a  narrow  trench  which  is  separated  from  the 
lake  by  the  long  nwriuw  ridge^of  the  Monte  Baldo  (7277  ft.). 
Nowadays  the  liODtHs  fed  by  the  Sax€a,'t]iat  flows' in  at  its  north 
end  from  the  glaciers  of  the  Adamdlo,  while  at  the  southern 
extremity  of  the  lake  the  Mindo  flows  out,  on  its  way  tb  join  the 
Po.  The  area  of  the  lake  is  about  143  sq.m.,its  length  is32j  m., 
its  greatest  breadth  is  about  10  m.,  the  height  of  its  surface  above 
sea-level  is  216  ft.  and  the  greatest  depth  yet  measured  is  1916  ft. 
Its  upper  or  northern  end  is  narrow,  but  between  Garda  (E.)  and 
Sal6  (W.)  the  lake  expands  gradually  into  a  nearly  circular  basin, 
which  at  the  southern  extremity  is  divided  into  two  parts  by  the 
long  low  promontory  of  Sermione,  that  projects  from  the  southern 
shore  between  Peschiera  and  Desenzano.  Owing  to  this  con- 
formation the  lake  is  much  exposed  to  sudden  and  violent  winds, 
which  ^^1^  alludes  to  in  his  well-known  line  {Ceorg.  ii.  line  x6o): 
fiucHbus  et  fremUu  assurgens.  Benace,  mar *no.  The  most 
dangerous  of  these  winds  is  the  Borea  or  Suer,  that  sweeps  down 
from  the  north  as  through  a  funnel.  In  the  southern  portion  of 
the  lake  the  Vinessa,  an  E.S.E.  wind,  is  most  dreaded.  The  Ora 
is  a  regular  wind  coming  from  the  east  which,  on  reaching  the 
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lake,  blows  Irom  S.  to  N.  The  steep  grey  limestone  crags  of 
Uonte  Baldo,  on  the  eastern  side  of  die  lake,  contrast  stron^y 
with  the  rich  v^tation  on  the  western  and  southern  shores. 
The  portion  of  the  western  shore  that  extends  from  Gargnano  to 
Said  is  the  most  sheltered  and  warmest  part  of  the  region,  so  that 
not  merely  does  it  resemble  one  continuous  garden  (producing 
lemons,  figs,  mulberries,  olives,  &c.),  but  is  frequented  in  winter, 
and  has  been  given  the  name  of  the  Riviera  Bmacense.  The 
lovely  promontory  of  Sermione^  at  the  southern  end  of  the  lake, 
has  also  an  extremely  luxuriant  vegetation,  while  it  contains 
many  remains  of  buildings  of  Roman  and  later  date,  having  been 
the  ^urmio  <d  Catullus,  who  resided  here  and  <£lebiated  its  beauties 
in  many  of  his  poems.  In  2827  a  boat  with  paddles  set  in  motion 
by  horses  was  put  on  the  lake,  but  the  first  steamer  dates  only 
from  t&44.  At  the  south  end  of  the  lake,  E.  and  W.  respectively 
of  the  promontory  of  Sermione,  are  the  towns  of  Peschiera 
(i4jm.byrail  from  Verona  on  the  east)  and  of  Desenzano  (i7Jm. 
by  rail  from  Brescia  on  the  west),  which  are  8f  m.  distant  from 
each  other.  On  the  west  shore  of  the  lake  are  Said,  Toscolano, 
Gargnano  and  Ijmone,  while  the  rugged  east  shore  can  boast 
only  of  Bardolino  and  Garda.  At  the  northern  tip  of  the  lake, 
and  in  Tind,  is  Riva,  the  most  considerable  town  on  the  lake, 
and  xsi  m.  by  nil  fnnn  the  Mori  station  on  the  main  Brenner 
line.  (W.A.B.C.) 

GARDANE,  CLADDB  KATTHIBV.  Count  (1766-1818). 
French  general  and  diidoraatist,  was  bom  on  the  30th  of  January 
1766.  He  entered  the  army  and  rose  rapidly  during  the  revolu- 
tionary wars,  becoming  captain  in  1793.  In  May  1799  he 
distinguished  himself  by  saving  a  division  of  the  French  army 
which  was  about  to  be  crushed  by  the  Russians  at  the  battle  of 
Bassignana^and  was  named  at  once  brigadier-general  by  Moreau. 
He  incurred  Napoleon's  displeasure  for  an  omission  of  duty 
shortly  before  tlw  battle  of  Marengo  (June  14th,  1800),  but  in 
1805  was  ^)pointed  to  be  aide-de<amp  of  the  emperor.  His  chief 
distincrion,  however,  was  to  be  won  in  the  diplomatic  sphere. 
In  the  spring  <rf  1807,  when  Russia  and  Prussia  were  at  war  with 
Fiance,  and  the  emperor  Alexander  I.  of  Russia  was  also  engaged 
in  hostiliUes  with  Persia,  Uie  court  of  Teheran  sent  a  mission  to 
the  French  emperor,  then  at  the  castle  of  Finkenstein  in  the  east 
of  Prussia,  with  a  view  to  the  conclusion  of  a  Franco-Persian 
alliance.  This  was  signed  on  the  4th  of  May  1807,  at  that  castle; 
and  Napoleon  designed  Gardane  as  special  envoy  for  the  cement- 
ing of  that  alliance.  The  secret  instructions  which  he  drew  up 
for  Gardane,  and  signed  on  the  30th  of  May,  are  of  interest  as 
showing  the  strong  oriental  trend  of  the  emperor's  policy.  France 
was  to  guarantee  the  integrity  of  Persia,  to  recognize  that 
Georgia  (then  being  invaded  by  the  Russians)  belonged  to  the 
shah,  and  was  to  make  all  possible  efforts  for  restoring  that 
territory  to  him.  She  was  ^so  to  furnish  to  the  shah  arms, 
offions  and  workm^  is  the  number  and  to  the  amount 
drasanded  by  him.  Napoleon  on  his  side  required  Posia  to 
declare  war  against  Great  Britain,  to  expel  all  Britons  from  her 
territory,  and  to  come  to  an  understanding  with  the  Afghans 
with  a  view  to  a  joint  Franco-Perso-Afghan  invasion  of  India. 
Gardane,  whose  family  was  well  known  in  the  Levant,  had  a  long 
and  dangerous  journey  overland,  but  was  cordially  received  at 
Teheran  in  December  1807.  The  conclusion  of  the  Franco- 
Russian  treaty  at  Tilsit  in  July  1807  rendered  the  mission 
aborrive.  Persia  longed  only  for  help  against  Russia  and  had 
no  desire,  when  all  hope  of  that  was  past,  to  attack  India.  The 
shah,  however,  promised  to  expel  Britons  and  to  grant  to  France 
a  commercial  treaty.  For  a  Ume  French  influence  completely 
retraced  that  of  England  at  Teheran,  and  the  mission  of  Sir 
John  Malcolm  to  that  court  was  not  allowed  to  proceed.  Finally, 
however,  Gardane  saw  that  nothing  much  was  to  be  hoped  for  in 
the  changed  situation  of  European  affairs,  and  abruptly  left  the 
country  (April  1809).  This  conduct  was  not  wholly  approved  by 
Napoleon,  but  he  named  him  count  and  in  1810  attached  him 
to  Mass€na's  army  in  Portugal.  There,  during  the  disastrous 
retreat  from  Santarem  to  Almeida,  he  suffered  a  check  which 
brought  him  into  disfavour.  The  rest  of  his  career  calls  for  no 
notice.   He  died  in  181S.   The  report  wiiich  he  sent  to  Cham- 


pagny  (dated  April  asxd,  xSog)  on  the  state  of  Persia  and  the 
pro^>ects  of  a  successful  invasion  of  India  is  of  great  interest. 
He  admitted  the  difficulties  of  this  enterprise,  but  thought  that 
a  force  of  picked  French  troops,  aided  by  Persians  and  Afghans, 
might  under  favourable  conditions  penetrate  into  India  by  way  of 
Kandahar,  or  through  Sind,  especially  if  the  British  were  dis- 
tracted by  maritime  attacks  from  Mauritius. 

See  Count  Alfred  de  Gardane,  Mission  iutifUral  Gardane  en  Perse 
(Paris,  1865):  and  P.  A.  L.  de  Driault,  £a  PolUigtie  orientale  de 
NapoUonz  SibasHani  el  Gardane.  (Paris,  1904).  (J.  Hu  R.) 

GARDKiBOBN,  a  town  of  Gomany,  in  Frusuan  Saxony,  on 
the  right  bank  of  the  Milde,  20  m.  W.  from  Stendal,  on  the  main 
line  of  railway  Berlin-Hanover.  Pop.  (1905)  8193.  It  has  a 
Roman  Catholic  and  three  Evangelical  churches,  a  hospital, 
founded  in  1285,  and  a  high-grade  school.  There  are  considerable 
manufactures,  notably  agricultural  machinery  and  buttons,  and 
its  beer  has  a  great  repute.  Gardelegen  was  founded  in  the  loth 
century,  and  was  for  a  long  time  the  seat  of  a  line  of  counts.  It 
suffered  considerably  in  the  Thirty  Years*  War,  and  in  1775  was 
burned  by  the  French.  On  the  nei^bouring  heath  Margrave 
Louis  I.  of  Brandenburg  gained,  in  1343,  a  victory  over  Otto  the 
Mild  of  Brunswick. 

GARDEN  (from  O.  Fr.  gardin,  mod.  Fr.  jardin;  this,  like 
our  words  "  garth,"  a  paddock  attached  to  a  building,  and 
"  yard,"  comes  from  a  Teutonic  word  for  an  enclosure  which 
appears  in  Gothic  as  gards  and  O.  H.  Ger.  gart,  cf.  Dutch  gaarde 
and  Ger.  gar  ten),  the  ground  enclosed  and  cultivated  for  the 
growth  of  fruit,  flowers  or  vegetables  (see  Horticulture). 
The  word  is  also  used  for  grounds  laid  out  ornamentally,  used  as 
places  of  public  entertainment.  Such  were  the  famous  Ranelagh 
and  Vauxhall  Gardens  in  London;  it  is  similarly  used  in  rooiogi- 
cal  gardens,  and  as  a  name  in  towns  for  squares,  terraces  or 
streets.  From  the  fact  that  Epicurus  {q.v.)  taught  in  the  gardens 
at  Athens,  the  disciples  of  his  school  of  philosophy  woe  known  as 
ol  barb  tS»  Kiprtav  (so  Diog.  LaSrtius  x.  xo);  and  Cicero  {De 
finibus  V.  I.  3,  and  elsewhere)  speaks  of  the  Horti  Epicuri. 
Thus  as  the  "  Academy  "  refers  to  the  Platonic  and  the  "  Porch  " 
((rro&)  to  the  Stoic  school,  so  the  "  Garden  "  is  the  name  given  to 
the  Epicurean  school  of  philosophy.  Apollodorus  was  known  as 
nprorfrpayws,  the  tyrant  of  the  garden. 

GARDENIA,  in  botany,  a  genus  of  the  natural  order  Rubiaceae, 
containing  about  sixty  species  of  evergreen  trees  and  shrubs, 
natives  of  the  warmer  parts  of  the  old  world.  Several  are 
grown  in  stoves  or  greenhouses  for  thdr  handsome,  sweet-scented 
white  flowers.  The  flowers  are  develc^)ed  sin^y  at  the  end  of  a 
branch  or  in  the  le^-axils,  and  are  funnel-  or  salver-shaped  with 
a  long  tube.  The  double  forms  of  Gardenia  fiorida  (a  native  (rf 
China)  and  G.  radicans  (a  native  of  Japan)  are  amongst  the  most 
beautiful  and  highly  perfumed  of  any  in  cultivation.  Gardenias 
are  grown  chiefly  for  cut  flowers,  and  are  readily  propagated  by 
cuttings.  They  require  plenty  of  heat  and  moisture  in  the  grow- 
ing season,  and  must  be  kept  free  from  insects  such  as  the  mealy 
bug,  green  fly,  red  spider  and  scale-insect. 

6ARDINBR,  JAMES  (1688-1745),  Scottish  soldier,  was  bom  at 
Carriden in  linlithgowshire,  on  the  nth  of  January  1688.  At  the 
age  of  fourteen  he  entered  a  Scottish  regiment  in  the  Dutch 
service,  and  was  afterwards  present  at  the  battle  of  RamilUes, 
where  he  was  wounded.  He  subsequently  served  in  different 
cavalry  regiments,  and  in  1730  was  advanced  to  the  rank  of 
lieutenant -colonel,  and  in  1743  to  that  of  colonel.  He  fell  at  the 
battle  of  Prestonpans,  the  2i3t  of  September  1745.  The 
circumstances  of  his  death  are  described  in  Sir  Walter  Scott's 
Waverley.  In  his  early  years  be  was  distinguished  for  his 
recklessness  and  profligacy,  but  in  1719  a  supernatural  vision, 
as  he  regarded  it,  led  to  his  conversion,  and  from  that  time  he 
lived  a  life  of  great  devoutness  and  of  thorough  consistency  with 
his  Christian  profession.  Dr  Alexander  Carlyle  of  Inveresk, 
author  of  an  autobi(^;raphy,  says  that  he  was  "  very  osten- 
tatious "  about  his  conversion — qwaks  of  him  as  weak,  and 
plainly  thinks  there  was  a  great  deal  <rf  ddusi(m  in  CoL 
Gardiner's  account  of  his  sins. 

His  life  was  written  by  Dr  PhtUp  Doddridge  and  has  been  often 
reprinted. 
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GARDINER.  SAMUEL  RAWSON  (1829-1902),  EngUsh 
historian,  son  of  Rawson  Boddam  Gardiner,  was  bom  near 
Alresford,  Hants,  on  the  4tfa  of  March  1839.  He  was  educated  at 
Winchester  and  Christ  Church,  Oxford,  where  he  obtained  a  first 
class  in  literae  kumaniores.  He  was  subsequently  elected  to 
fdbwships  at  All  Souls  (1884)  and  Merton  (1893).  For  some 
years  he  was  professor  of  modem  history  at  King's  College, 
London,  and  devoted  his  life  to  historical  work.  He  is  the 
historian  of  the  Puritan  revolution,  and  has  written  its  history  in 
a  series  of  volumes,  originally  published  under  different  titles, 
beginning  with  the  acces^on  of  James  I.;  the  seventeenth  (the 
third  volume  of  the  History  of  the  Commonwealih  and  Protectorate) 
appeared  in  1901.  This  was  completed  in  two  volumes  by  C.  H. 
Firth  as  The  Last  Years  of  the  Protectorate  (1909).  The  series  is 
History  of  England  from  the  Accession  of  James  I.  to  the  Outbreak 
of  the  Civil  War,  1603-1642  (10  vols.);  History  of  the  Great  Civil 
War,  1642-1640  (4  vols.) ;  and  History  of  the  Commonwealih  and 
Protectorate,  1640-1660.  His  treatmmt  is  exhaustive  and 
philosophical,  tddng  in,  along  with  political  and  constitutional 
history,  the  changes  in  religion,  thought  and  sentiment  during  his 
period,  their  causes  and  their  tendencies.  Of  the  original 
authorities  on  which  his  work  is  founded  many  of  great  value 
exist  only  in  manuscript,  and  his  researches  in  public  and 
private  collections  of  manuscripts  at  home,  and  in  the  archives 
d  Simancas,  Venice,  Rome,  Brussels  and  Paris,  were  inde- 
fat^bleand  fruitful.  His  accuracy  is  universally  acknowledged. 
He  was  periiaps  drawn  to  the  Puritan  period  by  the  fact  of  his 
descent  (com  Ovmwdl  and  Ireton,  but  he  has  certainly  written  oi 
it  with  no  other  purpose  than  to  set  forth  the  truth.  In  hu 
judgments  of  men  and  their  actions  he  is  unbiassed,  and  his 
appreciations  of  character  exhibit  a  remarkable  fineness  of 
perception  and  a  broad  sympathy.  Among  many  proofs  of  these 
qualities  it  will  be  enough  to  refer  to  what  he  says  of  the  characters 
<rf  James  I.,  Bacon,  Laud,  Strafford  and  Cromwell.  On  consti- 
tutional matters  he  writes  with  an  insight  to  be  attained  only  by 
the  study  of  political  philosophy,  discussing  in  a  masterly 
fashion  the  dreams  of  idealists  and  the  schemes  of  government 
proposed  by  statesmen.  Throughout  his  work  he  gives  a  promi- 
nent place  to  everything  wliich  illustrates  human  progress  in 
moral  and  religious,  as  well  as  political  conceptions,  and  specially 
to  the  rise  and  development  of  the  idea  of  reUgious  toleration, 
finding  his  authorities  not  only  in  the  words  and  actions  of  men  of 
mark,  but  in  the  writings  of  more  or  less  obscure  pamphleteers, 
whose  essays  indicate  currents  in  the  tide  of  public  opinion. 
His  record  of  the  relations  between  England  and  other  states 
proves  his  thorough  knowledge  of  contemporary  European 
history,  and  is  rendered  specially  valuable  by  his  researches 
among  manuscript  soiuxes  which  have  enabled  him  to  expound 
for  the  first  time  some  intricate  pieces  of  diplomacy. 

Gardiner's  work  is  long  and  minute;  the  fifty-seven  years 
which  it  cov«s  are  a  period  of  exceptional  importance  in  many 
directions,  and  the  actions  and  diaracters  of  the  principal  persons 
in  it  demand  careful  analysis.  He  is  perhaps  apt  to  attach  an 
exaggerated  importance  to  some  of  the  authorities  which  he  was 
the  first  to  bring  to  light,  to  see  a  general  tendency  in  what  may 
only  be  the  expression  of  an  individual  eccentricity,  to  rely  too 
much  on  ambassadors'  reports  which  may  have  been  written  for 
some  spedal  end,  to  enter  too  fully  into  the  details  of  diplomatic 
correspondence.  In  any  case  the  length  of  his  work  is  not  the 
result  of  verbiage  or  repetitions.  His  style  is  clear,  absolutely 
unadorned,  and  somewhat  lacking  in  force;  he  appeals  con- 
stantly to  the  intellect  rather  than  to  the  emotions,  and  is  seldom 
picturesque,  though  in  describing  a  few  famous  scenes,  such  as  the 
execution  of  Charles  L,  lie  writes  with  pathos  and  dignity.  The 
mmutraiess  of  his  narrative  detracts  from  its  interest;  though 
his  arrangement  is  generally  good,  here  and  there  the  reader 
finds  the  thread  of  a  subject  broken  by  the  intrusion  of  incidents 
not  immediately  connected  with  it,  and  does  not  pick  it  up  again 
without  an  effort.  And  Gardiner  has  the  defects  of  his  supreme 
qualities,  of  his  fairness  and  critical  ability  as  a  judge  of  character; 
his  work  lacks  enthusiasm,  and  leaves  the  reader  cold  and  un- 
moved.  Yet,  apart  from  its  sterling  excellence,  it  is  not  without 


beauties,  for  it  is  marked  by  loftiness  of  thought,  a  love  of  purity 
and  truth,  and  refinement  in  taste  and  feeling.  He  wrote  other 
books,  mostly  on  the  same  period,  but  his  great  history  is  that  by 
which  his  name  will  live.  It  is  a  worthy  result  of  a  life  ^  unre- 
mitting labour,  a  splendid  monument  of  historical  schcdarship. 
His  position  as  an  historian  was  formally  acknowledged:  in  1862 
he  was  given  a  civil  list  pension  of  £1 50  per  annum,  "  in  recogni- 
tion of  his  valuable  contributions  to  the  history  of  England  " ; 
he  was  honorary  D.C.L.  of  Oxford,  LL.D.  of  Edinburgh,  and 
Ph.D.  of  Gdttingen,  and  honorary  student  of  Christ  Church, 
Oxford;  and  in  1894  he  declined  the  appointment  of  regius 
professor  of  modem  history  at  Oxford,  lest  its  duties  should 
interfere  with  the  accomplishment  of  his  history.  He  died  on 
the  24th  of  February  1902. 

Amoiw  the  more  noteworthv  of  Gardiner's  separate  woria  are: 
Prince  Charles  and  the  Spanish  Marriage  (2  vols.,  London,  1869); 
Constitutional  Documents  of  the  Puritan  Revolution,  1625-1660  (ist 
ed.,  Oxford,  1880;  2nd  ed.,  Oxford,  1890);  Oliver  Cromwell  (London, 
looi);  What  Gunpowder  Plot  was  (London,  1897);  Outline  cf 
Etteiish  History  (ist  ed.,  London,  1887;  3nd  ed.,  London,  1896); 
and  Student's  History  of  England  (3  vols-,  1st  ed.,  London,  1890- 
1891;  2nd  ed.,  London,  1891-1892).  He  edited  coUectiona  of 
papers  for  the  Camden  Society,  and  from  1891  was  editor  of  the 
English  Historical  Review.  (W.  Hu.) 

GARDINER,  STEPHEN  (c.  1493-155$),  English  bishop  and 
lord  chancellor,  was  a  native  of  Bury  St  Edmimds.  The  date  of 
his  birth  as  commonly  given,  1483,  seems  to  be  about  ten  years 
too  early,  and  surmises  which  have  passed  current  that  he  was 
some  one's  ill^timate  child  are  of  no  authority.  His  father  is 
now  known  to  have  been  John  Gardiner,  a  substantial  cloth 
morhant  of  the  town  where  he  was  born  (see  his  will,  printed  in 
Proceedings  of  the  Suffolk  Archaeological  Institute,  i,  339),  who 
took  care  to  give  him  a  good  education.  In  1511  he,  being  then 
a  lad,  met  Erasmus  at  Paris  (Nichols's  Epistles  of  Erojmiu, 
ii.  12,  13).  But  he  had  probably  already  been  to  Cambridge, 
where  he  studied  at  Trinity  Hall  and  greatly  distinguished  him- 
self in  the  classics,  especially  in  Greek.  He  afterwards  devoted 
himself  to  the  canon  and  civil  law,  in  which  subjects  he  attained 
so  great  a  proficiency  that  no  one  could  dispute  his  pre-eminence. 
He  received  the  degree  of  doctor  of  dvil  lawin  i520,and  of  canon 
law  in  the  following  year. 

Ere  long  his  abilities  attracted  the  notice  of  Cardinal  Wolsey, 
who  made  him  his  secretary,  and  in  this  capadty  he  is  said  to  have 
been  with  him  at  More  Park  in  Hertforddiire,  when  the  conclusion 
of  the  celebrated  treaty  of  the  More  brought  Henry  VIII.  and 
the  French  ambassadors  thither.  It  is  stated,  and  with  great 
probability,  that  this  was  the  occasion  on  which  he  was  first 
introduced  to  the  king's  notice,  but  he  does  not  appear  to  have 
been  actively  engaged  in  Henry's  service  till  three  years  later.  In 
that  of  Wolsey  be  undoubtedly  acquired  a  very  intimate  know- 
ledge of  foreign  politics,  and  in  1527  he  and  Sir  Thomas  More 
were  named  commissioners  on  the  part  of  Eng^nd  in  arranging 
a  treaty  with  the  French  ambassadors  for  the  support  of  an  army 
in  Italy  against  the  emperor.  That  year  he  accompanied  Wolsey 
on  his  important  diplomatic  mission  to  France,  the  splendour  and 
magnificence  of  which  are  so  graphically  described  by  Cavendish. 
Among  the  imposing  train  who  went  with  the  cardinal—including, 
as  it  did,  several  noblemen  and  privy  councillors — Gardiner 
alone  seems  to  have  been  acquainted  with  the  real  heart  of  the 
matter  which  made  this  embassy  a  thing  of  such  peculiar  moment. 
Henry  was  then  particularly  anxious  to  cement  his  alliance  with 
Francis  I.,  and  gain  his  co-operation  as  far  as  possible  in  the 
object  on  which  he  had  secretly  set  his  heart — a  divorce  from 
Catherine  of  Aragon.  In  the  course  of  his  progr^  through 
France  he  received  orders  from  Henry  to  send  back  his  secretary 
Gardmer,  or,  as  he  was  called  at  court,  Master  Stevens,  for  fresh 
instructions;  to  which  he  was  obliged  to  reply  that  he  positivdy 
could  not  spare  him  as  he  was  the  only  instrument  he  had  in 
advancing  the  king's  "  secret  matter.**  Next  year  Gardiner,  still 
in  the  service  of  Wolsey,  was  sent  by  him  to  Italy  along  with 
Edward  Fox,  provost  of  King's  College,  Cambridge,  to  promote 
the  same  business  with  the  pope.  His  despatches  on  this  occasion 
are  still  extant,  and  whatever  we  may  think  of  the  cause  on  wfaidi 
he  was  engaged,  they  certainly  give  a  wonderful  impression  of  l^e 
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zeal  and  ability  with  which  he  discharged  his  functions.  Here  his 
perfect  familiarity  with  the  canon  law  gave  him  a  great  advantage. 
He  was  instructed  to  procure  from  the  pope  a  decretal  com- 
mission, laying  down  principles  of  law  by  which  Wolsey  and 
Campeggio  might  hear  and  determine  the  cause  without  appeal. 
The  demand,  though  supported  by  plausible  pretexts,  was  not 
only  unusual  but  dearly  inadmissible.  Clement  VII.  was  thenat 
Orvieto,  and  had  just  recently  escaped  from  captivity  at  St 
Angelo  at  the  hands  of  the  imperialists.  But  fear  of  offending 
the  emperor  could  not  have  induced  him  to  refuse  a  really 
legitimate  request  from  a  king  like  Henry.  He  naturally  referred 
the  question  to  the  cardinals  about  him;  with  whom  Gardiner 
held  long  arguments,  enforced,  it  would  seem,  by  not  a  little 
browbeating  of  the  College.  What  was  to  be  thought,  he  said,  of 
a  spiritual  guide,  who  either  could  not  or  would  not  show  the 
wanderer  his  way  ?  The  king  and  lords  of  England  would  be 
driven  to  think  that  God  had  taken  away  from  the  Holy  See  the 
key  of  knowledge,  and  that  pontifical  laws  which  were  not  clear 
to  the  pope  himself  might  as  well  be  committed  to  the  flames. 

This  ingenious  pleading,  however,  did  not  serve,  and  he  was 
oU^ed  to  be  content  with  a  general  commissian  for  Camp^gio 
and  Wolsey  to  try  the  cause  in  England.  Tins,  as  Wolsey  saw, 
was  quite  inadequate  for  the  purpose  in  view;  and  he  again 
instructed  Gardiner,  while  thanking  the  pope  for  the  commission 
actually  granted,  to  press  him  once  more  by  very  urgent  pleas, 
to  send  the  desired  decretal  on,  even  if  the  latter  was  only  to  be 
shown  to  the  king  and  himself  and  then  destroyed.  Otherwise, 
he  wrote,  he  would  lose  his  credit  with  the  king,  who  might  even 
be  tempted  to  throw  off  his  aU^;iance  to  Rome  altogether.  At 
last  the  pope — to  his  own  tntter  regret  afterwards — gave  what 
was  desired  on  the  egress  conditions  named,  that  Campeggio 
was  to  show  it  to  the  king  and  Wolsey  and  no  one  else,  and  then 
destroy  it,  the  two  legates  holding  their  court  under  the  general 
commission.  After  obtaining  this  Gardiner  returned  home; 
but  early  in  the  following  year,  1539,  when  proceedings  were 
delayed  on  information  of  the  brief  in  Spain,  he  was  sent  once 
more  to  Rome.  This  time,  however,  his  efforts  were  unavailing. 
The  pope  would  make  no  further  concessions,  and  would  not 
even  promise  not  to  revoke  the  cause  to  Rome,  as  he  did  very 
shortly  after. 

Gardiner's  services,  however,  were  fully  appreciated.  He  was 
appointed  the  king's  secretary.  He  had  been  already  some  years 
archdeacon  of  Taunton,  and  the  archdeaconry  of  Norfolk  was 
added  to  it  in  March  1529,  which  two  years  later  he  resigned  for 
that  of  Leicester.  In  1530  he  was  sent  to  Cambri^  to  procure 
the  decision  of  the  university  as  to  the  unlawfulness  of  marriage 
with  a  deceased  brother's  wife,  in  accordance  with  the  new  plan 
devised  for  settling  the  question  without  the  pope's  intervention. 
In  this  he  succeeded,  though  not  without  a  good  deal  of  artifice, 
more  creditable  to  his  ingenuity  than  to  his  virtue.  In  November 
1531  the  king  rewarded  him  for  his  services  with  the  bishopric 
of  Winchester,  vacant  by  Wolsey's  death.  The  promotion  was 
unexpected,  and  was  accompanied  by  expressions  from  the  king 
which  made  it  still  more  honourable,  as  showing  that  if  he  had 
been  in  some  things  too  subservient,  it  was  from  no  abject,  self- 
seeking  policy  of  his  own.  Gardiner  had,  in  fact,  ere  this  remon- 
strated boldly  with  his  sovereign  on  some  points,  and  Henry 
now  reminded  him  of  the  fact.  "  I  have  often  squared  with  you, 
Gardiner,"  he  said  familiarly,  "  but  I  love  you  never  the  worse, 
as  the  bishopric  I  give  will  convince  you."  In  1 53  2,  nevertheless, 
he  excited  some  displeasure  in  the  king  by  the  part  he  took  in  the 
preparation  of  the  famous  "  Answer  of  the  Ordinaries  "  to  the 
complaints  brought  against  them  in  the  House  of  Commons. 
On  this  subject  he  wrote  a  very  manly  letter  to  the  king  in  his  own 
defence. 

His  next  important  action  was  not  so  creditable;  for  he  was, 
not  exactly,  as  is  often  said,  one  of  Cranmer's  assessors,  but, 
according  to  Cranmer^s  own  expression,  "  assistant "  to  him  as 
counsel  for  the  king,  when  the  archbishop,  in  the  absence  of 
Queen  CaUierine,  pronounced  her  maniage  with  Henry  null  and 
vind  on  the  33rd  of  May  1533.  Immediately  afterwards  he  was 
sent  over  to  Marseilles,  where  an  interview  between  the  pope  and 
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Francis  I.  took  place  in  September,  of  which  event  Henry 
stood  in  great  suspicion,  as  Francis  was  ostensibly  his  most 
cordial  ally,  and  had  hitherto  maintained  the  justice  of  his  cause 
in  the  matter  of  the  divorce.  It  was  at  this  interview  that  Bonner 
intimated  the  appeal  of  Henry  VIII.  to  a  general  council  in  case 
the  pope  should  venture  to  proceed  to  sentence  against  him. 
This  appeal,  and  also  one  on  behalf  of  Cranmer  presented  with  it, 
were  oS  Gardiner's  drawing  up.  In  1535  he  and  other  bishops 
were  called  upon  to  vindicate  the  king's  new  title  of  "  Supreme 
Head  of  the  Church  of  England."  The  result  was  his  celebrated 
treatise  De  vera  obedietttia,  the  ablest,  certainly,  of  all  the 
vindications  of  royal  supremacy.  In  the  same  year  he  had  an 
unpleasant  dispute  with  Cranmer  about  the  visitation  of  bis 
diocese.  He  was  also  employed  to  answer  the  pope's  brief 
threatening  to  deprive  Henry  of  his  kingdom. 

During  the  next  few  years  he  was  engaged  in  various  embassies 
in  France  and  Germany.  He  was  indeed  so  much  abroad  that 
he  had  little  influence  upon  the  king's  coundb.  But  in  1539  he 
took  part  in  the  enactment  of  the  severe  statute  of  the  Six  Articles, 
which  led  to  the  resignation  of  Bishops  Latimer  and  Shaxton  and 
the  peisecuti<Hii  of  the  Protestant  party.  In  x  540,  on  the  death  of 
Cromwell,  earl  of  Essex,  he  was  elected  chancellor  of  the  university 
of  Cambridge.  A  few  years  later  he  attempted,  in  concert  wi^ 
others,  to  fasten  a  charge  of  heresy  upon  Archbishop  Cranmer  in 
connexion  with  the  Act  of  the  Six  Articles;  and  but  for  the 
personal  intervention  of  the  king  he  would  probably  have 
succeeded.  He  was,  in  fact,  though  he  had  supported  the  royal 
supremacy,  a  thorough  opponent  of  the  Reformation  in  a 
doctrinal  point  of  view,  and  it  was  suspected  that  he  even 
repented  his  advocacy  of  the  royal  supremacy.  He  certainly 
had  not  approved  of  Henry's  general  treatment  (rf  the  church, 
especially  during  the  ascendancy  of  Cnunwell,  and  he  was 
frequently  visited  with  storms  of  royal  indignation,  whidi  he 
schooled  himself  to  bear  with  patience.  In  1544  a  relation  of 
his  own,  named  German  Gard*ner,  whom  he  employed  as  his 
secretary,  was  put  to  death  for  treason  in  reference  to  the  king's 
supremacy,  and  his  enemies  insinuated  to  the  king  that  he 
himself  was  of  his  secretary's  way  of  thinking.  But  in  truth  the 
king  had  need  of  him  quite  as  much  as  he  had  of  Cranmer;  for  it 
was  Gardiner,  who  even  under  royal  supremacy,  was  anxious 
to  prove  that  England  had  not  fallen  away  from  the  faith, 
whUe  Cranmer's  authority  as  primate  was  necessary  to  upholding 
that  supremacy.  Thus  Gardiner  and  the  archbishop  maintained 
opposite  sides  of  the  king's  church  policy;  and  though  Gardiner 
was  encouraged  by  the  king  to  put  up  articles  against  the  arch- 
bishop himself  for  here^,  the  archbishop  could  always  rely  on  the 
king's  protection  in  the  end.  Heresy  was  gaining  ground  in  high 
places,  espedaUy  after  the  king's  marriage  with  Catherine  Parr; 
and  there  seems  to  be  some  truth  in  the  story  that  the  queen 
herself  was  nearly  committed  for  it  at  one  time,  when  Gardiner, 
with  the  king's  approbation,  censured  some  of  her  expressions 
in  conversation.  In  fact,  just  after  her  marriage,  four  men 
of  the  Court  were  condemned  at  Windsor  and  three  of  them 
were  burned.  The  fourth,  who  was  the  musidan  Marbeck,  was 
pardoned  by  Gardiner's  procurement. 

Great  as  Gardiner's  influence  had  been  with  Henry  VIII.,  his 
name  was  omitted  at  the  last  in  the  king's  will,  though  Henry 
was  believed  to  have  intended  making  him  one  of  his  executors. 
Under  Edward  VI.  he  was  ccunpletely  opposed  to  the  policy  of  the 
dominant  party  both  in  ecdesiastical  and  in  civil  matters.  The 
religious  changes  he  objected  to  both  on  prindple  and  on  the 
ground  of  their  being  moved  during  the  king's  minority,  and 
he  resisted  Cranmer's  project  of  a  general  visitation.  His  re- 
monstrances, however,  were  met  by  his  own  committal  to  the 
Fleet,  and  the  visitation  of  his  diocese  was  held  during  bis 
imprisonment,  Hiough  soon  afterwards  released,  it  was  not  long 
before  he  was  called  before  the  council,  and,  refusing  to  give 
them  satisfaction  on  some  pomts,  was  thrown  into  the  Tower, 
where  he  omtinued  during  the  whole  remainder  of  the  rdgn,  a 
period  slightly  over  five  years.  During  this  time  he  iii  vain 
demanded  his  liberty,  and  to  be  called  before  parliament  as  a  peer 
of  the  realm.   Hts  bishopric  was  taken  from  hun.|uid  given  to  Dr 
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Poynet,  a  chaplain  of  Cranmer's  who  had  not  long  before  been 
made  bishop  of  Rochester.  At  the  accession  of  Queen  Mary,  the 
duke  of  Norfolk  and  other  state  prisoners  of  high  rank  were  in  the 
Tower  aloi^  with  him;  but  the  queen,  on  her  first  entry  into 
liOndon,  set  them  all  at  liberty.  Gardiner  was  restored  to  his 
bishopric  and  appointed  lord  chancellor,  and  he  set  the  crown  on 
the  queen's  head  at  her  coronation.  He  also  opened  her  first 
parliament  and  for  some  time  was  her  leading  councillor. 

He  was  now  called  upon,  in  advanced  life,  to  undo  not  alittleof 
the  work  in  which  he  had  been  instrumental  in  his  earlier  years — 
to  vindicate  the  legitimacy  of  the  queen's  birth  and  the  lawfulness 
of  her  mother's  marriage,  to  restore  the  old  religion,  and  to 
recant  what  he  himself  had  written  touchiag  the  royal  supremacy. 
It  is  said  that  he  wrote  a  formal  Palinodia  or  retractation  of  his 
book  De  vera  obedientia,  but  it  does  not  seem  to  be  now  extant; 
and  the  reference  is  probably  to  his  sermon  on  Advent  Sunday 
i5S4i  after  Cardinal  Pole  had  absolved  the  kingdom  from  schism. 
As  chancellor  he  had  the  onerous  task  of  negotiating  the  queen's 
marriage  treaty  with  Philip,  to  which  he  shared  the  general 
repugnance,  though  he  could  not  oppose  her  will.  In  executing  it, 
however,  he  took  care  to  make  the  terms  as  advantageous  for 
England  as  possible,  with  express  provision  that  the  Spaniards 
should  in  nowise  be  allowed  to  interfere  in  the  government  of  the 
country.  After  the  coming  of  Cardinal  Pole,  and  the  reconcilia- 
tion of  the  realm  to  the  see  of  Rome,  he  still  remained  in  high 
favour.  How  far  he  was  responsible  for  the  persecutions  which 
afterwards  arose  is  a  debated  question.  He  no  doubt  approved 
of  the  act,  which  passed  the  House  of  Lords  while  he  presided 
there  as  chancdlor,  for  the  revival  of  the  heresy  laws.  Neither 
is  there  any  doubt  that  he  sat  in  judgment  on  Bishop  Hooper, 
and  on  several  other  preachers  whom  he  condemned,  not  exactly 
to  the  flames,  but  to  be  degraded  from  the  priesthood.  The 
natural  consequence  of  this,  indeed,  was  that  when  they  declined, 
even  as  laymen,  to  be  reconciled  to  the  Church,  they  were 
handed  over  to  the  secular  power  to  be  burned.  Gardiner, 
however,  undoubtedly  did  his  best  to  persuade  them  to  save 
themselves  by  a  course  which  he  conscientiously  followed  himself ; 
nor  does  it  appear  that,  when  placed  on  a  commission  along  with 
a  number  of  other  bishops  to  administer  a  severe  law,  he  could 
very  well  have  acted  otherwise  than  he  did.  In  his  own  diocese 
no  ^ctim  of  the  persecution  is  known  to  have  suffered  till  after 
his  death;  and,  much  as  he  was  already  maligned  by  opponents, 
there  are  strong  evidences  that  his  natural  disposition  was  humane 
and  generous.  In  May  1553  he  went  over  to  Calais  as  one  of  the 
English  commissioners  to  promote  peace  with  France;  but  their 
efforts  were  ineffectual.  In  October  1555  he  again  opened  parlia- 
ment as  lord  chancellor,  but  towards  the  end  of  the  month  he 
fell  ill  and  grew  rapidly  worse  till  the  12th  of  November,  when 
he  died  over  sixty  years  of  age. 

Perhaps  no  celebrated  character  of  that  age  has  been  the 
subject  of  so  much  ill-merited  abuse  at  the  hands  of  popular 
historians.  That  his  virtue  was  not  equal  to  every  trial  must  be 
admitted,  but  that  he  was  anything  like  the  morose  and  narrow- 
minded  bigot  he  is  commonly  reproented  there  is  nothing 
whatever  to  show.  He  has  been  called  ambitious,  turbulent, 
crafty,  abject,  vindictive,  bloodthirsty  and  a  good  many  other 
things  besides,  not  quite  in  keeping  with  each  other;  in  addition 
to  which  it  is  roundly  asserted  by  Bishop  Burnet  that  he  was 
despised  alike  by  Henry  and  by  Mary,  both  of  whom  made  use  of 
him  as  a  tool.  How  such  a  mean  and  abject  character  submitted 
to  remain  five  years  in  prison  rather  than  change  his  principles  is 
not  very  clearly  explained;  and  as  to  his  being  despised,  we  have 
seen  already  that  neither  Henry  nor  Mary  considered  him  by  any 
means  despicable.  The  truth  is,  there  is  not  a  single  divine  or 
statesman  of  that  day  whose  course  throughout  was  so  thoroughly 
consistent.  He  was  no  friend  to  the  Reformation,  it  is  true,  but 
he  was  at  least  a  conscientious  opponent.  In  doctrine  he  adhered 
to  the  old  faith  from  first  to  last,  while  as  a  question  of  church 
policy,  the  only  matter  for  consideration  with  him  was  whether 
the  new  laws  and  ordinances  were  constitutionally  justifiable. 

His  merits  as  a  theologian  it  is  unnecessary  to  discuss;  it  is  as 
a  statesman  and  a  lawyer  that  he  stands  conspicuous.  But  his 


learning  even  in  divinity  was  far  from  commonplace.  The  part 
that  he  was  allowed  to  take  in  the  drawing  up  of  doctrinal 
formularies  in  Henry  VIII.'s  time  is  not  clear;  but  at  a  later 
date  he  was  the  author  of  various  tracts  in  defence  of  the  Real 
Presence  against  Cranmer,  some  of  which,  being  written  in  prison, 
were  published  abroad  under  a  feigned  name.  Controversial 
writings  also  passed  between  him  and  Bucer,  with  whom  he  had 
several  interviews  in  Germany,  when  he  was  there  as  Henry 
VIII.'s  ambassador. 

He  was  a  friend  of  learning  in  every  form,  and  took  great 
interest  especially  in  promoting  the  study  of  Greek  at  Cambridge. 
He  was,  however,  opposed  to  the  new  method  of  pronouncing 
the  language  introduced  by  Sir  John  Cheke,  and  wrote  lettere  to 
him  and  Sir  Thomas  Smith  upon  the  subject,  in  which,  according 
to  Ascham,  his  opponents  showed  themselves  the  better  critics, 
but  he  the  superior  genius.  In  his  own  household  he  loved  to 
take  in  young  university  men  of  promise;  and  many  whom  he 
thus  encouraged  became  distinguished  in  after  life  as  bishops, 
ambassadors  and  secretaries  of  state.  His  house,  indeed,  was 
spoken  of  by  Lei  and  as  the  seat  of  eloquence  and  the  special 
abode  of  the  muses.  "  " 

He  lies  buried  in  his  own  cathedral  at  Winchester,  where  his 
effigy  is  still  to  be  seen.  (J-  Ga.) 

GARDINER*  a  city  of  Kennebec  county,  Maine,  U.S.A.,  at  the 
confluence  of  Cobbosseecontee  river  with  the  Keimebec,  6  m. 
below  Augusta.  Pop.  (i8go)  5491;  (igoo)  5501  (537  foreign- 
born);  (1910)  S311.  It  is  served  by  the  Maine  Central  railway. 
The  site  of  the  city  is  only  a  few  feet  above  sea-level,  and  the 
Kennebec  is  navigable  for  large  vessels  to  this  point;  the  water 
of  the  Cobbosseecontee,  falling  about  130  ft.  in  a  mile,  furnishes 
the  dty  with  good  power  for  its  manufactures  (chiefly  paper, 
machine-shop  products,  and  shoes).  The  city  exports  considerable 
quantities  of  lumber  and  ice.  Gardiner  was  founded  in  1760  by 
Dr  Sylvester  Gardiner  (1707-1786),  and  for  a  time  the  settlement 
was  called  Gardinerston;  in  1779,  when  it  was  incorporated  as  a 
town,  the  founder  being  then  a  Tory,  it  was  renamed  Pittston. 
But  in  1803,  when  that  part  of  Pittston  which  lay  on  the  W. 
bank  of  the  Kennebec  was  incorporated  as  a  separate  town  and 
new  life  was  given  to  it  by  the  grandson  of  the  founder,  the  present 
name  was  adopted.  Gardiner  was  chartered  as  a  city  in  1849. 
The  town  of  Pittston,  on  the  £.  bank  of  the  Kennebec,  had  a 
population  of  1177  in  1900. 

GARDNER,  PERCT  (1846-  ),  English  classical  archaeo- 
logist, was  bom  in  London,  and  was  educated  at  the  City 
of  London  school  and  Christ's  College,  Cambridge  (fellow,  1872). 
He  was  Disney  professor  of  archaeology  at  Cambridge  from  1880 
to  1887,  and  was  then  appointed  professor  of  classical  archaeo- 
logy at  Oxford,  where  he  had  a  stimulating  influence  on  the  study 
of  ancient,  and  particularly  Greek,  art.  He  also  became  promi- 
nent as  an  historical  critic  on  Biblical  subjects.  Among  his  works 
are;  Types  of  Greek  Coins  (1883):  A  Numismatic  Commentary 
on  Patuanias  (with  F.  Imhoof-Bltmier,  1887) ;  New  Chafers  in 
Greek  History  (1892),  an  accotmt  of  excavations  in  Greece  and 
Aisa  Minor;  Manuid  of  Greek  Antiquities  (with  F.  B.  Jevons, 
2nd  ed.  1898);  Grammar  of  Greek  Art  (1905);  Exploratio 
Evangelica  (1899),  on  the  origin  of  Christian  belief;  A  Historic 
View  of  the  New  Testament  (1901);  Growth  of  Christianity  (1907). 

His  brother,  Ernest  Arthur  Gardner  (1862-  ),  educated 
at  the  City  of  London  school  and  Caius  College,  Cambridge 
(fellow,  1885),  is  also  well  known  as  an  archaeologist.  From 
1887  to  1895  he  was  director  of  the  British  School  of  Archaeology 
at  Athens,  and  later  became  professor  of  archaeology  at  University 
College,  London.  His  publications  include:  Introduction  to 
Greek  Epigraphy  (1887);  Ancient  Athens  (1902);  Handbook  cf 
Greek  Sculpture  (1905);  Greek  Sculptors  (1910).  He  was 
elected  first  Public  Orator  of  London  University  in  1910. 

GARDNER,  a  township  of  Worcester  county,  Massachusetts, 
U.S.A.  Pop.  (1890)  8424;  (1900)  10,813,  trf  whom  3449  were 
foreign-bom;  (1910  census)  14,699.  The  township  is  traverse 
by  the  Boston  &  Maine  railway.  It  has  an  area  of  21-4  sq.  m.  of 
hill  country,  well  watered  with  streams  and  ponds,  and  includes 
the  villages  of  Gardner  (15  m.  by  rail  W.  of  Fitchburg),  South 
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Gardner  and  West  Gardner.  In  the  township  are  the  state 
colony  for  the  insane,  the  Henry  Heywood  memorial  hospital, 
and  the  Levi  Heywood  memorial  library  (opened  in  1886),  a 
memorial  to  Levi  Heywood  (i8oo-i88a),  a  prominent  local 
manufacturer  of  chairs,  who  invented  various  kinds  of  chair- 
making  machinery.  By  far  the  principal  industry  of  the  township 
(dating  from  1805)  is  the  manufacture  of  chairs,  the  township 
having  in  1905  the  largest  chair  factory  in  the  world;  among  the 
other  manufactiires  are  toys,  baby-carriages,  silver-ware  and 
oil  stoves.  In  1905  the  total  factory  product  of  the  township 
was  valued  at  $5,019,019,  the  furniture  product  alone  amounting 
to  $4,167,064,  or  85-2%  of  the  total.  Gardner,  formed  from 
parts  of  Ashbumham,  Templeton.Westminster  and  Winchenden, 
was  incoiporated  in  1785,  and  was  named  in  honour  of  Col. 
Thomas  Gardner  (1724-1775),  a  patriot  leader  of  Massachusetts, 
who  was  mortally  wounded  in  the  battle  of  Bunker  Hill. 

See  W.  D.  Herrick,  History  of  the  Town  of  Gardner  (Gardner, 
1878),  covering  the  years  1785-1878. 

OABE-FOWL^  (Ic«landic,  Geirfugl;  Gaelic,  Gearhhtd),  the 
an^ciced  form  of  the  Hebiidean  name  of  a  large  sea-bird  now 
considered  extinct,  formerly  a  visitor  to  certain  remote  Scottish 
islands,  the  Great  Auk  of  most  English  book-writers,  and  the 


Gare-Fow!,  or  Great  Auk. 

Alca  impennis  of  Linnaeus.  In  size  it  was  hardly  less  than  a  tame 
goose,  and  in  appearance  it  much  resembled  its  smaller  and 
surviving  relative  the  razor-bill  (Alca  tarda);  but  the  glossy 
black  of  its  head  was  varied  by  a  large  patch  of  white  occuj^dng 
nearly  all  the  space  between  the  eye  and  the  bill,  in  place  of  the 
razor-bill's  thin  whiteline,  while  the  bill  itself  bore  eight  or  more 
deep  transverse  grooves  instead  of  the  smaller  niunber  and  the 
ivory-like  mark  possessed  by  the  species  last  named.  Otherwise 
the  coloraticKi  was  aimilar  in  both,  and  there  is  satisfactory 
evidence  that  the  gare-fowl's  winter-plumage  differed  from  that 
of  the  breeding-season  just  as  is  ordinarily  the  case  in  other 
members  of  the  family  Alcidae  to  which  it  belongs.  The  most 
striking  characteristic  of  the  gare-fowl,  however,  was  the  com- 
paratively abortive  condition  of  its  wings,  the  distal  portions  of 

'  The  name  first  appears,  and  in  this  form,  in  the  Account  of  H4rta 
(St  Kilda)  and  Rona,  Sfc,  by  the  lord  re^ster,  ^  George  M'Kenrie, 
of  Tarbat,  printed  by  Piakerton  in  his  CoUecHon  of  Voyages  and 
Travels  (iii.  p.  730),  and  then  in  Sibbald's  Scotia  Ulustrata  (i68d). 
Martin  soon  after,  in  his  Voyage  to  St  Kilda,  s[>elt  it  "  Gairfow!." 
Sir  R.  Owen  adopted  the  form  garfowl,"  without,  as  would  seem, 
any  precedent  authority. 


which,  though  the  bird  was  just  about  twice  the  linear  dimensions 
of  the  razor-bill,  were  almost  exactly  of  the  same  size  as  in  that 
species — proving,  if  more  direct  evidence  were  wanting,  its 
inability  to  fly. 

The  most  prevalent  misconception  concerning  the  gare-fowl  is 
one  which  has  been  repeated  so  often,  and  in  books  of  such 
generally  good  repute  and  wide  dispersal,  that  a  successful 
refutation  seems  almost  hopeless.  This  is  the  notion  that  it  was 
a  bird  possessing  a  very  high  northern  range,  and  consequently 
to  be  looked  for  by  Arctic  explorers.  How  this  error  arose  would 
take  too  long  to  tell,  but  the  fact  remains  indi^utable  that, 
setting  aside  general  assertions  resting  on  no  evidence  worthy  of 
attention,  there  is  but  a  single  record  deserving  any  credit  at  all 
of  a  single  example  of  the  species  having  been  observed  within  the 
Arctic  Circle,  and  this,  according  to  Prof.  Reinhardt,  who  had  the 
best  means  of  ascertaining  the  truth,  is  open  to  grave  doubt.*  It 
is  clear  that  the  older  ornithologists  let  their  imagination  get  the 
better  of  their  knowledge  or  their  judgment,  and  their  statements 
have  been  blindly  repeated  by  most  of  their  successors.  Another 
error  which,  if  not  so  widely  spread,  is  at  least  as  serious,  since 
Sir  R.  Owen  unhappily  gave  it  countenance,  is  that  this  bird 
"  has  not  been  specially  hunted  down  like  the  dodo  and  dinomis, 
but  by  degrees  has  become  more  scarce."  If  any  reliance  can  be 
placed  upon  the  testimony  of  former  observers,  the  first  part  of 
this  statement  is  absolutely  untrue.  Of  the  dodo  all  we  know  is 
that  it  flourished  in  Mauritius,  its  only  abode,  at  the  time  the 
island  was  discovered,  and  that  some  300  years  later  it  bad  cea5ed 
to  exist— the  mode  of  its  extinction  being  open  to  conjecture,  and 
a  strong  suspicion  existing  that  though  indirectly  due  to  man's 
acts  it  was  accomplished  by  his  thoughtless  agents  {Phil,  Trans., 
1869,  p.  354).  The  extinction  of  the  Dinomis  lies  beyond  the 
range  of  recorded  history.  Supposing  it  even  to  have  taken 
place  at  the  very  latest  period  as  yet  suggested — and  there  is 
much  to  be  urged  in  favour  of  such  a  supposition — little  but  oral 
tradition  remains  to  tell  us  how  its  extirpation  was  effected. 
That  it  existed  after  New  Zealand  was  inhabited  by  man  is  indeed 
certain,  and  there  is  nothing  extraordinary  in  the  proved  fact  that 
the  early  settlers  (of  whatever  race  they  were)  killed  and  ate 
moas.  But  evidence  that  the  whole  population  of  those  birds 
was  done  to  death  by  man,  however  likely  it  may  seem,  is 
wholly  wanting.  The  contrary  is  the  case  wiUi  the  gare<fowl.  In 
Iceland  there  is  the  testimony  of  a  score  of  witnesses,  taken  down 
from  their  lips  by  one  of  the  most  careful  naturalists  who  ever 
lived,  John  Wolley,  that  the  latest  survivors  of  the  species  were 
caught  and  killed  by  expeditions  expressly  organized  with  the 
view  of  supplying  the  demands  of  caterers  to  thevariousmuseums 
of  Europe.  In  like  manner  the  fact  is  incontestable  that  its 
breeding-stations  in  the  western  part  of  the  Atlantic  were  for 
three  centuries  regularly  visited  and  devastated  with  the  combined 
objects  of  furnishing  food  or  bait  to  the  fishermen  from  very  early 
days,  and  its  final  extinction,  according  to  Sir  Richard  Bonny- 
castle  {Newfoundland  in  1842, 1  p.  333),  was  owing  to  *'  the  ruth- 
less trade  in  its  eggs  and  skin."  There  is  no  doubt  that  one  of  the 
chief  stations  of  this  species  in  Icelandic  waters  disappeared 
through  volcanic  action,  and  that  the  destruction  of  the  old 
Geirfuglaskfo  drove  some  at  least  of  the  birds  which  frequented  it 
to  a  rock  nearer  the  mainland,  where  they  were  exposed  to  danger 
from  which  they  had  in  their  former  abode  been  comparatively 
free;  yet  on  this  rock  (Eldey** fire-island)  they  were  "  specially 
hunted  down  "  whenever  opportunity  offered,  until  the  stock 
there  was  wholly  extirpated  in  1844. 

A  third  misapprehension  is  that  entertained  by  John  Gould 
in  his  Birds  of  Great  Britain,  where  he  says  that  "  formerly  this 
bird  was  plentiful  in  all  the  northern  parts  of  the  British  Islands, 
particularly  the  Orkneys  and  the  Hebrides.  At  the  commence- 
ment of  the  19th  century,  however,  its  fate  appears  to  have  beefi 
sealed;  for  though  it  doubtless  exi?ted,  and  probably  bred,  up  to 
the  year  1830,  its  numbers  annually  diminished  until  they  became 
so  few  that  the  species  could  not  hold  its  own."    Now  of  the 

*  The  specimen  is  in  the  Museum  of  Copenhagen ;  the  doubt  lies  as 
to  the  locality  where  it  was  obtained,  whether  at  Disco,  which  is 
within,  or  at  the  Fiskemfis,  which  is  without,  the  Arctic  Circle. 
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Orkneys,  we  know  that  George  Low,  who  died  in  1 795,  says  in  his 
posthumously-published  Fauna  Orcadensis  that  he  could  not  find 
it  was  ever  seen  there;  and  on  Bullock's  visit  in  i8t3  he  was  told, 
says  Montagu  {Om.  Did.  App.) ,  that  one  male  only  had  made  its 
appearance  for  a  long  time.  Tlds  bird  he  saw  and  unsuccessfully 
hunted,  but  it  was  l^ed  soon  after  his  departure,  while  its  mate 
had  been  killed  just  before  his  arrival,  and  none  have  been  seen 
there  since.  As  to  the  Hebrides,  St  Kilda  is  the  only  locality 
recorded  for  it,  and  the  last  example  known  to  have  been  obtained 
there,  or  in  its  neighbourhood,  was  that  given  to  Fleming  (Edinb. 
Pkil.  Journ.  x.  p.  g6)  in  1821  or  1823,  having  been  some  time 
before  captured  by  Mr  Maclellan  of  Glass.  That  the  gare-fowl 
was  not  plentiful  in  either  group  of  islands  is  sxifficiently  obvious, 
as  also  is  the  impossibility  of  its  continuing  to  breed  "  up  to  the 
year  1830." 

But  mistakes  like  these  are  not  confined  to  British  authors. 
As  on  the  death  of  an  andent  hero  myths  gathered  round  his 
memory  as  quickly  as  clouds  round  thesetting  sim,  so  have  stories, 
probable  as  well  as  impossible,  accumulated  over  the  true  history  of 
this  species,  and  it  behoves  the  conscientious  naturaUst  to  exercise 
more  than  common  caution  in  sifting  the  truth  from  the  large 
mass  of  error.  Americans  haveasserted  that  the  specimen  which 
belonged  to  Audubon  (now  at  Vassar  College)  was  obtained  by 
him  on  the  banks  of  Newfoundland,  though  there  is  MacgiUivray *s 
distinct  statement  {BrU.  Birds,  v.  p.  359)  that  Audubon  pro- 
cured it  in  London.  The  account  given  by  Degland  {Orn.  Europ. 
ii.  p.  529)  in  1849,  and  repeated  in  the  last  edition  of  his  work  by 
M.  Gerbe,  of  its  extinction  in  Orkney,  is  so  manifestly  absurd  that 
it  deserves  to  be  quoted  in  full:  "  II  se  trouvait  en  assez  grand 
nombre  il  y  a  une  quinzaine  d'ann^es  aux  Orcades;  mais  le 
ministre  presbyt^rien  dans  le  Mainland,  en  oSrant  une  forte  prime 
aux  personnes  qui  lui  apportaient  cet  oiseau,  a  6t£  cause  de  sa 
destruction  sur  ces  ties."  The  same  author  claims  the  species  as  a 
visitor  to  the  shores  of  France  on  the  testimony  of  Hardy 
(Annuaire  normand,  1841,  p.  298),  which  he  grievously  misquotes 
both  in  his  own  work  and  in  another  place  (JVoumaflma,  1855, 
p.  423),  thereby  misleading  an  ftnoi^mous  ^i^sh  writer  {NiU. 
Hist.  Rev.,  1865,  p.  475)  and  numerous  German  readers. 

John  Milne  in  1875  visited  Funk  Island,  one  of  the  former 
resorts  of  the  gare-fowl,  or  "  penguin,"  as  it  was  there  called,  in 
the  Newfoundland  seas,  a  place  where  bones  had  before  been 
obtained  by  Stuvitz,  and  natural  mummies  so  lately  as  1863  and 
1864.  Landing  on  this  rock  at  the  risk  of  his  life,  he  brought  off 
a  rich  cargo  of  its  remains,  belonging  to  no  fewer  than  fifty  birds, 
some  of  them  in  size  exceeding  any  that  had  before  been  known. 
His  collection  was  subsequently  dispersed,  most  of  the  specimens 
finding  their  way  into  various  public  museums. 

A  literature  by  no  means  inconsiderable  has  grown  up  respecting 
the  gare-fowL  Neglecting  works  of  general  bearing,  few  of  which 
are  without  many  inaccuracies,  the  following  treatises  may  be 
especially  mentioned: — J.  J.  S.  Steenstrup,  "Et  Bidrag  til  Geir- 
fuelens  Naturhistorie  <^  saerliet  til  Kundskaben  om  dens  tidligere 
Udbredningskreds,"  Naiurh.  Form.  Vidmsk.  Meddddser  (Copen- 
hagen, j8s5),  p.  33;  E.  Charlton,  "On  the  Great  Auk,"  Trans. 
Tyaeside  mt.  FiddClitb,  iv.  p.  in;  "  Abstract  of  Mr  J.  Wolley's 
Researches  in  Iceland  respectit^  the  Gare-fo«4,"  Ibis  (1861),  p.  374; 
W  Preyer,  "  tJber  Plautus  impmnis.'*  Joum.  fOr  Om.  (1863),  pp. 
no,  337);  K.  E.  von  Baer,  "  Uber  das  Aussterben  der  'Herarten  in 
physioloeischer  und  nicht  physiologischer  Hinsicht,"  Buil.  de 
I'Acad.  Imp.  de  St-Pitersb.  vi.  p.  513;  R.  Owen,  "  Description  of 
the  Skeleton  of  the  Great  Auk,'  Trans.  Zool.  Soc.  v.  p.  317;  "  The 
Gare-fowl  and  its  Historians,"  Nat.  Hist.  Rev.  v.  p.  467;  J.  H. 
Gurney,  jun.,  "  On  the  Great  AuIe,"  Zoologist  (and  ser.),  pp.  1443. 
1639;  H.  Reeks,  "Great  Auk  in  Newfoundland,"  &c.,  op.  cU. 
g.  1854;  V.  Fatio.  "Sur  I'Alca  impennis,"  Bull.  Soc.  Om.  Suisse, 
li.  pp.  I,  80,  147;  "On  existit^  Remains  of  the  Gare-fowl,"  Ibis 
(1870),  p.  256;  J.  Milne,  "  Relics  of  the  Great  Auk,"  Field  (27th  of 
March,  3rd  and  loth  of  April  1875).  Lastly,  reference  cannot  be 
omitted  to  the  happy  exercise  of  poetic  fancy  with  which  Charles 
Kingsley  was  enabled  to  introduce  the  chief  facts  of  the  gare-fowFB 
extinction  (derived  from  one  of  the  above-named  papers)  into  his 
charming  Water  Babies.  (A.  N.) 

GARFIELD,  JAMES  ABRAM  (1831-1881),  twentieth  president 
of  the  United  States,  was  bom  on  the  19th  of  November  1831 
in  a  log  cabin  in  the  little  frontier  town  of  Orange,  Cuyahoga 
county,  Ohio.   His  early  years  were  spent  in  the  peiformantt 


of  such  labour  as  fell  to  the  lot  of  every  farmer's  son  in  the  new 
states,  and  in  the  acquisition  of  such  education  as  could  be  had 
in  the  district  schools  held  for  a  few  weeks  each  winter.  But  life 
on  a  farm  was  not  to  his  liking,  and  at  sixteen  he  left  home  and 
set  off  to  make  a  Uving  in  some  other  way.  A  book  of  stories 
of  adventure  on  the  sea,  which  he  read  over  and  over  again  when 
a  boy,  had  filled  him  with  a  longing  for  a  seafaring  life.  He 
decided,  therefore,  to  become  a  sailor,  and,  in  1848,  tramping 
across  the  country  to  Cleveland,  Ohio,  he  sought  employment 
from  the  captain  of  a  lake  schooner.  But  the  captain  drove  him 
from  the  deck,  and,  wandering  on  in  search  of  work,  he  fell  in 
with  a  canal  boatman  who  engaged  him.  During  some  months 
young  Garfield  served  as  bowsman,  deck-hand  and  driver  of  a 
canal  boat.  An  attack  of  the  ague  sent  him  home,  and  on 
recovery,  having  resolved  to  attend  a  high  school  and  fit  himself 
to  become  a  teacher,  he  i»ssed  the  next  four  years  in  a  hard 
struggle  with  poverty  and  in  an  earnest  effort  to  secure  an  educa- 
tion, studying  for  a  short  time  in  the  Geauga  Seminary  atChester, 
Ohio.  He  worked  as  a  teacher,  a  carpenter  and  a  farmer; 
studied  for  a  time  at  the  Western  Reserve  Eclectic  Institute 
at  Hiram,  Ohio,  which  afterward  became  Hiram  College,  and 
finally  entered  Williams  College.  On  graduation,  in  1856, 
Garfield  became  professor  of  ancient  languages  and  literature 
in  the  Eclectic  Institute  at  Hiram,  and  within  a  year  had  risen 
to  the  presidency  of  the  institution. 

Soon  afterwards  he  entered  political  life.  In  the  eariy  days 
of  the  Republican  p^y,  when  Uie  shameful  scenes  of  the  Kansas 
struggle  were  exciting  the  whole  country,  and  during  the  cam- 
paigns of  1857  and  1858,  be  became  known  as  an  effective 
speaker  and  ardent  anti-slavery  man.  His  reward  for  his  services 
was  election  in  1859  to  the  Ohio  Senate  as  the  member  from 
Portage  and  Summit  counties.  When  the  "  cotton  states  " 
seceded,  Garfield  appeared  as  a  warm  supporter  of  vigorous 
measures.  He  was  one  of  the  six  Ohio  senators,  who  voted 
against  the  proposed  amendment  to  the  Federal  Constitution 
(Feb.  28th,  1861)  forbidding  any  constitutional  amendment 
which  should  give  Congress  the  power  to  abolish  or  interfere 
with  slavery  in  any  state;  he  upheld  the  right  ol  the  government 
to  coerce  seceded  states;  defended  the  "  Million  War  Bill " 
appropriating  a  million  dollars  for  the  state's  military  expenses; 
and  when  the  call  came  for  75,000  troops,  he  moved  that  Ohio 
furnish  20,000  soldiers  and  three  millions  of  dollars  as  her  share. 
He  had  just  been  admitted  to  the  bar,  but  on  the  outbreak  of 
war  he  at  once  offered  his  services  to  the  governor,  and  became 
lieutenant-colonel  and  then  colonel  of  the  42nd  Ohio  Volunteers, 
recruited  largely  from  among  his  former  students.  He  served 
in  Kentucky,  was  promoted  to  the  rank  of  brigadier-general 
of  volunteers  early  in  1862;  took  part  in  the  second  day's 
fighting  at  the  battle  of  Shiloh,  served  as  chief  of  staff  under 
Rosecrans  in  the  Army  of  the  Cumberland  in  x8ti3,  fought  at 
Chickamauga,  and  was  made  a  major-general  of  volunteers  for 
gallantry  in  that  battle.  In  1862  he  was  elected  a  member  of 
Congress  from  the  Ashtabula  district  of  Ohio,  and,  resigning  his 
military  commission,  took  his  seat  in  the  Houseof  Representatives 
in  December  1863.  In  Congress  he  joined  the  radical  wing  of 
the  Republican  party,  advocated  the  confiscation  of  Confederate 
property,  approved  and  defended  the  Wade-Davis  manifesto 
denouncing  the  tameness  of  Lincoln,  and  was  soon  recognized 
as  a  hard  worker  and  ready  speaker.  Capacity  for  work  brought 
him  places  on  important  committees — ^he  was  chairman  suc- 
cessively of  the  committee  on  military  affairs,  the  committee  cn 
banking  and  currency,  and  the  committee  on  appropriations, — 
and  his  ability  as  a  speaker  enabled  him  to  achieve  distinction 
on  the  floor  of  the  House  and  to  rise  to  leadership.  Between 
1863  and  1873  Garfield  delivered  speeches  of  importance  on 
"  The  Constitutional  Amendment  to  abolish  Slavery,"  "  The 
Freedman's  Bureau,"  "  The  Reconstruction  of  the  Rebel  States," 
"The  Public  Debt  and  Specie  Payments,"  "Reconstruction," 
"  The  Currency,"  "  Taxation  of  United  States  Bonds,"  "  Enforc- 
ing the  14th  Amendment,"  "National  Aid  to  Education," 
and  "  the  Right  to  Originate  Revenue  Bills."  The  year  1874 
was  one  of  disaster  to  the  Republican  party.   The  greenback 
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issue,  the  troubles  growing  out  of  reconstruction  in  the  South, 
the  Cr^t  Mobilier  and  the  "  Salary  Grab,"  disgusted  thousands 
of  independent  voters  and  sent  a  wave  of  Democracy  over  the 
country.  Garfield  himself  was  accused  of  corruption  in  am- 
nexioa  with  the  Credit  Mobilier  scandal,  but  the  charge  was 
never  proved.  A  Republican  conventionin  hisdistrict  demanded 
his  resignation,  and  re-election  seemed  impossible;  but  he 
defended  himseU  in  two  pamphlets,  "  Increase  of  Salaries " 
and  "  Review  of  the  Transactions  of  the  Credit  Mobilier  Com- 
pany," made  a  village-to-village  canvass,  and  was  victorious. 
In  1876  Garfield  for  the  eighth  time  was  diosen  to  represent  his 
district;  and  afterwards  as  one  of  the  two  rqiresentatives  of 
the  Republicans  in  the  House,  he  was  a  member  of  the  Electoral 
Commission  which  decided  the  dispute  regarding  the  presidential 
election  of  1876.  When,  in  1877,  James  G.  Blaine  waa  made 
a  senator  from  Maine,  the  leadersU^)  of  the  House  of  Repre- 
sentatives passed  to  Garfield,  and  he  became  the  Republican 
candidate  for  speaker.  But  the  Democrats  had  a  majority  in 
the  House,  and  he  was  defeated.  Hayes,  the  new  president, 
having  chosen  John  Sherman  to  be  his  secretary  of  the  treasury, 
an  eSort  was  made  to  send  Garfield  to  the  United  States  Senate 
in  Sherman's  place.  But  the  president  needed  his  services 
in  the  House,  and  he  was  not  elected  to  the  Senate  until 
1880. 

The  time  had  now  come  (1880)  when  the  Republican  party 
must  nominate  a  candidate  for  the  presidency.  General  Grant 
had  served  two  terms  (1869-1877),  and  the  unwritten  law  of 
custom  condemned  his  being  given  another.  But  the  "  bosses  " 
of  the  Republican  party  in  three  great  States— New  York, 
Pennsylvania  and  Illinois — were  detomined  that  he  should  be 
renominated.  These  men  and  their  followers  were  known  as 
the  "  stalwarts."  Opposed  to  them  were  two  other  factions, 
one  supporting  James  G.  Blaine,  of  Maine,  and  the  other  John 
Sherman,  of  Ohio.  When  the  convention  met  and  the  balloting 
began,  the  contest  along  these  factional  lines  started  in  earnest. 
For  eight-and-twenty  ballots  no  change  of  any  a>nsequence  was 
noticeable.  Though  votes  were  often  cast  for  ten  names,  there 
were  but  two  real  candidates  before  the  convention,  Grant  and 
Blaine.  That  the  partisans  of  neither  would  yield  in  favour  of 
the  other  was  certain.  That  the  choice  tfaoefore  rested  with  the 
supporters  ci  the  minor  candidates  was  manifest,  and  wUh  the 
cry  "  Anything  to  beat  Grantt "  an  effort  was  made  to  find 
some  man  on  whom  the  opposition  could  unite.  Such  a  man 
was  Garfield.  His  long  term  of  service  in  the  House,  his  leader- 
ship of  his  party  on  its  floor,  his  candidacy  for  the  speakership, 
and  his  recent  dection  to  the  United  States  Senate,  marked  him 
out  as  the  available  man.  Between  the  casting  of  the  first  and 
the  thirty-third  ballot,  Garfield,  who  was  the  leader  of  Sherman's 
adherents  in  the  convention,  had  sometimes  received  one  or  two 
votes  and  at  other  times  none.  On  the  thirty-fourth  he  received 
seventeoi,  on  the  next  fifty,  and  on  the  next  almost  the  entire 
vote  hithoto  cast  lor  Blaine  and  Sherman,  and  was  deckred 
nominated.  During  the  campaign  Garfield  was  subject  to 
violent  personal  abuse;  the  fact  that  he  was  alleged  to  have 
received  $329  from  the  Credit  Mobilier  as  a  dividend  on  stock 
led  his  opponents  to  raise  the  campaign  cry  of  "  339,"  and  this 
number  was  placarded  in  the  streets  of  the  cities  and  printed 
in  Earing  type  in  partisan  newspapers.  The  forged  "  Morey 
letter,"  in  which  he  was  made  to  appear  as  opposed  to  the  ex- 
clusion of  the  Chinese,  was  widely  circulated  and  injured  his 
candidacy  in  the  West.  That  the  charges  against  Garfield  were 
not  generally  credited,  howevn,  is  shown  by  the  fact  that  he 
retxived  214  electoral  votes  to  his  <^^xnient's  155.  He  waa 
iikaugurated  on  the  4th  of  March  x88x.  _ 

Unfortunately,  the  new  president  was  unequal  to  the  task  oi 
composing  the  differences  in  his  party.  For  his  secretary  of  state 
he  chose  James  G.  Blaine,  the  bitterest  political  enemy  of  Senator 
Roscoe  Conkling  (q.v.)  the  leader  of  the  New  York  "  stalwarts." 
Without  consulring  the  New  York  senators,  Garfield  appointed 
William  H.  Robertson,  another  political  enemy  of  Conkling's,  to 
the  desirable  post  of  Collector  of  the  Fort  of  New  York,  and 
thereby  destroyed  all  prospects  of  party  harmony.  On  the  and  of 
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July,  while  on  his  way  to  attend  the  commencement  exercises  at 
Williams  College,  the  new  president  was  shot  in  a  Washington 
railway  station  by  a  disappointed  office-seeker  named  Charles 
J.  Guiteau,.wji<se  mind  had  no  doubt  been  somewhat  influenced 
by  the  abuse  lavished  upon  the  president  by  his  party  opponents; 
and  on  the  19th  of  September  1881,  he  died  at  Elberon,  New 
Jersey,  whither  he  had  been  removed  on  the  6th.  He  was  buried 
in  Cleveland,  Ohio,  where  in  1890  a  monument  was  erected  by 
popular  subscription  to  his  memory. 

In  1858  Garfield  had  married  Miss  Lucretia  Rudolph,  by  whom 
he  had  seven  children.  His  son,  Harry  Augustus  Garfield 
(b.  1863)  graduated  at  Willian^  College  in  1883,  practised  law  in 
Cleveland,  Ohio,  in  1888-1903,  was  professor  of  politics  at 
Princeton  University  in  i903-i9oi8,  and  in  1908  became  president 
of  \S^lliams  College.  Another  son,  Jaices  Rudolfh  Garfield 
(b.  1865),  also  graduated  at  Williams  College  in  1885  and  practised 
Uw  in  Cleveland;  he  was  a  Republican  member  of  the  Ohio 
Senate  in  1896-1899,  was  commissioner  of  a)rporations,  Depart- 
ment of  Commerce  and  Labour,  in  1903-1907,  attracting  wide 
attention  by  his  reports  on  certain  large  industrial  organizations, 
and  was  secretary  of  the  interior  (1907-1909)  in  the  cabinet  of 
President  Roosevelt. 

President  Garfield's  writings,  edited  by  Burke  A.  Hinsdale,  were 
published  at  Boston,  in  two  volumes,  in  1882.        (J.  B.  McM.) 

GAR-FISH,  the  name  given  to  a  genus  of  fishes  {Bdone)  found 
in  nearly  all  the  temperate  and  tropical  seas,  and  readily  recog- 
nized by  their  long,  slender,  compressed  and  silvery  body,  and  by 
their  jaws  being  produced  into  a  long,  pointed,  bony  and  sharply- 
toothed  beak.  About  fifty  species  are  known  fxom  different 
parts  of  the  globe,  some  attaining  to  a  length  of  4  or  5  ft.  One 
species  is  common  on  the  British  coasts,  and  is  well  known  by  the 
names  of  "long-nose,"  "green-bone,"  &c.  Tlie  last  name  is 
given  to  those  fishes  on  account  of  the  peculiar  green  colour  of 
their  bones,  which  deters  many  people  from  eating  them,  although 
their  flesh  is  well  flavoured  and  perfectly  wholesome.  The 
skipper  {Scomberesox)  and  half-beak  (Hemirhamphus),  in  which 
the  lower  jaw  only  is  prolonged,  ore  fidies  nearly  akin  to  the 
gar-pikes.   

GARGAMBT^  (North-Italian,  GargantUo),  or  Suhuer-Teal, 
the  Anas  querquedula  and  A.  drcia  of  Linnaeus  (who  made,  as 
did  Willu^by  and  Ray,  two  species  out  of  one),  and  the  type  of 
Stephens's  gsnvaQuerquedula.  This  bird  is  one  of  the  smallest  (tf 
the  Anatidae,  and  has  gained  its  commtHi  English  name  from 
being  almost  exclusively  a  summer-visitant  to  Eng^land  where 
nowadays  it  only  regularly  resorts  to  breed  in  some  of  the  East- 
Norfolk  Broads,  though  possibly  at  one  time  it  was  foimd  at  the 
same  season  throughout  the  great  Fen-district.  Slightly  larger 
than  the  common  teal  (^.<T«cca),  the  male  is  readily  distinguished 
therefrom  by  its  peculiarly-coloured  head,  the  sides  of  which  are 
nutmeg-brown,  closely  freckled  with  short  whitish  streaks,  while 
a  conspicuous  white  curved  line  descends  backwards  from  the 
eyes.  The  upper  wing-coverts  are  bluish  grey,  the  scapulars 
black  with  a  white  shaft-stripe,  and  the  wing-spot  (f^kecx/iMi) 
greyish  green  bordered  above  and  below  by  white.  The  female 
closely  resemUes  the  hen  teal,  but  possesses  no  wing-spot.  In 
Ireland  or  Scotland  the  garganey  is  very  rare,  and  though  it 
is  recorded  from  Iceland,  more  satisfactory  evidence  of  its 
occurrence  there  is  needed.  It  has  not  a  high  northern  range, 
and  its  appearance  in  Norway  and  Sweden  is  casual.  Though  it 
breeds  in  many  parts  of  Europe,  in  none  can  it  be  said  to  be 
common;  but  it  ranges  far  to  the  eastward  in  Asia — even  to 
Formosa,  according  to  Swinhoe — and  yearly  visits  India  in 
winter  in  enormous  numbers.  Thrae  that  breed  in  Noriolk 
arrive  somewhat  late  in  spring  and  make  their  nests  in  the  vast 
reed-beds  which  border  the  Broads— a  situation  rarely  or  never 
chosen  by  the  teal.  The  labyrinth  or  bony  enlargement  of  the 
trachea  in  the  male  garganey  differs  in  form  from  that  described 
in  any  other  drake,  being  more  oval  and  placed  nearly  in  the 

*  The  word  was  introduced  by  Willughby  from  Gesner  (Or«.,  lib. 
iii.  p.  127),  but,  thouBh  generally  adopted  by  authors,  seems  never  to 
have  become  other  than  a  book-name  in  Enelish,  the  bird  being  in- 
variably known  in  the  parts  of  this  idand  where  it  is  ind^nwis  as 
"  summer-teal.'* 
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median  line  of  the  wim^ipe,  instead  of  on  one  side,  as  is  usually 
the  case. 

QARGANO,  MONTE  (anc.  Garganus  Mons),  a  massive 
mountainoiis  peninsula  projecting  £.  from  the  N.  coast  of  Apulia, 
Italy,  and  belonging  geologically  to  the  opposite  Dalmatian 
coast;  it  was  indeed  separated  from  the  rest  of  Italy  by  an  arm 
of  the  sea  as  late  as  the  Tertiary  period.  The  highest  point 
(Monte  Calvo)  is  3465  ft.  above  sea-level.  The  oak  forests 
for  which  it  was  renowned  in  Roman  times  have  entirely 
disf4>peared. 

GARGOTES.  or  Gurgoyle  (from  the  Fr.  gargouiUe,  originally 
the  throat  or  gullet,  cf.  Lat.  gurgulio,  gula^  and  similar  words 
derived  from  root  gar,  to  swallow,  the  word  representing  the 
gurgling  sound  of  water;  Ital.  doccia  di  grande;  Ger.  Ausguss), 
in  architecture,  the  carved  termination  to  a  spout  which  conveys 
away  the  water  from  the  gutters.  Gargoyles  are  mostly  grotesque 
figures.  The  term  is  applied  more  especially  to  medieval  work, 
but  throughout  all  ages  some  means  of  throwing  the  water  off  the 
roofs,  when  not  conveyed  in  gutters,  has  been  adopted,  and  in 
Egypt  there  are  gargoyles  to  eject  the  water  used  in  the  washing 
of  the  sacred  vessels  which  would  seem  to  have  been  done  on  the 
flat  roofs  of  the  temples.  In  Greek  temples  the  water  from  the 
roof  passed  through  the  mouths  of  Uons  whose  heads  were  carved 
or  modelled  in  the  marble  or  terra-cotta  cymatium  of  the  cornice. 
At  Pompeii  large  numbers  of  terra-cotta  gargoyles  have  been 
found  which  were  modelled  in  the  shape  of  various  animals. 

6ARHWAL,  or  Gukwal.  i.A  district  of  British  India,  in  the 
Kumaon  division  of  the  United  Provinces.  It  has  an  area  of 
5629  sq,  m.,  and  consists  almost  entirely  of  rugged  mountain 
ranges  running  in  all  directions,  and  separated  by  narrow  valleys 
which  in  some  cases  become  deep  gorges  or  ravines.  The  only 
level  portion  of  the  district  is  a  narrow  strip  of  waterless  forest 
between  the  southern  slopes  of  Uie  hills  and  the  fertile  plains 
of  Rohilkhand.  The  higjiest  mountains  are  in  the  north,  the 
principal  peaks  being  Nanda  Devi  (25,661  ft.),  Eamet  (35,413), 
Tiisul  (23,382),  Badrinath  (33,3x0),  Dimagiri  (33,181)  and 
Kedamath  (22,853).  The  Alaknanda,  one  of  the  main  sources  of 
the  Ganges,  receives  with  its  affluents  the  whole  drainage  of  the 
district.  At  Devaprayag  the  Alaknanda  joins  the  Bhagirathi, 
and  thenceforward  the  imited  streams  bear  the  name  of  the 
Ganges.  Cultivation  is  principally  confined  to  the  immediate 
vicinity  of  the  rivers,  which  are  employed  for  purposes  of  irriga- 
tion. Garhwal  originally  consisted  of  52  petty  chieftainships, 
each  diief  with  his  own  independent  fortress  (garh).  Nearly 
500  years  ago,  one  of  these  chiefs,  Ajai  P&l,  reduced  all  the  minor 
prindpalities  tmder  his  own  sway,  and  founded  the  Garhwal 
kingdom.  He  and  his  ancestors  ruled  over  Garhwal  and  the 
adjacent  state  of  Tehri,  in  an  unintemqited  line  till  1803,  when 
the  Gurkhas  invaded  Kumaon  and  Garhwal,  driving  the  Gaihwal 
chief  into  the  plains.  For  twelve  years  the  Gurkhas  ruled  the 
country  with  a  rod  of  iron,  until  a  series  of  encroachments  by 
them  on  British  territory  led  to  the  war  with  Nepal  in  1814. 
At  the  termination  of  the  campaign,  Garhwal  and  Kumaon  were 
converted  into  British  districts,  while  the  Tehri  principality 
was  restored  to  a  son  of  the  former  chief.  Since  annexation, 
Garhwal  has  rapidly  advanced  in  material  prosperity.  Pop. 
(1901)  429,900.  Two  battalions  of  the  Indian  army  (the  39th 
Garhwal  Rifles)  are  recruited  in  the  district,  which  also  contains 
the  military  cantonment  of  Lansdowne.  Grain  and  coarse  cloth 
are  exported,  and  Sf^t,  borax,  live  stock  and  wool  are  imported, 
the  trade  with  Tibet  being  considerable.  The  administrative 
headquarters  are  at  the  village  of  Pauri,  but  Srinagar  is  the 
largest  place.  This  is  an  important  mart,  as  is  also  Kotdwara, 
the  terminus  of  a  branch  of  the  Oudh  and  Rohilkhand  railway 
from  Najibabad. 

2.  A  native  state,  also  known  as  Tehri,  after  its  capital;  area 
4180  sq.  m.;  pop.  (1901)  268,885.  It  adjoins  the  district 
mentioned  above,  and  its  t<^graphical  features  are  similar. 
■It  contains  the  sources  of  both  the  Ganges  and  the  Jumna, 
which  are  visited  by  thousands  of  Hindu  pilgrims.  The  gross 
revenue  Is  about  ]£38,ooo,  of  which  nearly  half  is  derived  from 
forests.  No  tribute  is  paid  to  the  British  government. 


-GARIBALDI 

GARIBALDI,  GIUSEPPE  (1807-1882),  Italian  patriot,  was 
born  at  Nice  on  the  4th  of  July  1807.  As  a  youth  he  fled  from 
home  to  escape  a  clerical  education,  but  afterwards  joined  his 
father  in  the  coasting  trade.  After  joining  the  "  Giovine  Italia  " 
he  entered  the  Sardinian  navy,  and,  with  a  number  of  companions 
on  board  the  frigate  **  Euridice,"  plotted  to  seize  the  vessel  and 
occupy  the  arsenal  of  Genoa  at  the  moment  when  Mazzini's 
Savoy  expedition  should  enter  Piedmont.  The  plot  being 
discovered.  Garibaldi  fled,  but  was  condemned  to  death  by 
default  on  the  3rd  of  June  1S34.  Escaping  to  South  America 
in  1836,  he  was  given  letters  of  marque  by  the  state  of  Rio 
Grande  do  Sul,  which  had  revolted  against  BraziL  Aftnr  a  series 
of  victoriotis  engagements  he  was  taken  prisoner  and  subjected  to 
severe  torture,  which  dislocated  his  limbs.  Regaining  liberty,  he 
renewed  the  war  against  Brazil,  and  took  Porto  Allegro.  During 
the  campaign  he  met  his  wife,  Anita,  who  became  his  inseparable 
companion  and  mother  of  three  children,  Anita,  Ricdotti  and 
Menotti.  Passing  into  the  service  of  Uruguay,  he  was  sent  to 
Corrientes  with  a  small  flotilla  to  oppose  Rosas's  forces,  but 
was  overtaken  by  Admiral  Brown,  against  whose  fleet  he  fought 
for  three  days.  When  his  ammunition  was  exhausted  he  burned 
his  ships  and  escaped.  Returning  to  Montevideo,  he  formed  the 
Italian  Legion,  with  which  he  won  the  battles  of  C>no  and  Sant' 
Antonio  in  the  spring  of  1846,  and  assured  the  freedom  oi 
Uruguay.  Refusing  all  honours  and  recompense,  he  pr^>aced  to 
return  to  Italy  upon  receiving  news  of  the  incipient  revolutionary 
movement.  In  October  1847  he  wrote  to  Pius  IX.,  offering  his 
services  to  the  Church,  whose  cause  he  for  a  moment  believed  to 
be  that  of  national  liberty. 

Landing  at  Nice  on  the  24th  of  June  1848,  he  placed  his  sword 
at  the  disposal  of  Charles  Albert,  and,  after  various  difficulties 
with  the  Fiedmontese  war  office,  formed  a  volunteer  army  3000 
strong,  but  shortly  after  taking  the  field  was  obliged,  by  the 
defeat  of  Custozza,  to  flee  to  Switzerland.  Proceeding  thence  to 
Rome,  he  was  entrusted  by  the  Roman  republic  with  the  defence 
of  San  Pancrazio  against  the  French,  where  he  gained  the  victory 
of  the  30th  of  April  1849,  remaining  all  day  in  the  saddle,  although 
wounded  in  the  side  at  the  beginning  of  the  fight.  From  the  3rd 
of  May  until  the  30th  of  May  he  was  continuously  engaged 
against  the  Bourbon  troops  at  Palestrina,  Velletri  and  elsewhere, 
dispersing  an  army  of  20,000  men  with  3000  volunteers.  After 
the  fall  of  Rome  he  left  the  city  at  the  head  of  4000  volunteers, 
with  the  idea  of  joining  the  defenders  of  Venice,  and  started  on 
that  wonderful  retreat  through  central  Italy  pursued  by  the 
armies  of  France,  Austria,  Spain  and  Naples.  By  his  consummate 
generalship  and  the  matchless  endurance  of  his  men  the  pursueis 
were  evaded  and  San  Marino  reached,  though  with  a  sadly 
diminished  force.  Garibaldi  and  a  few  followers,  indudiog  his 
devoted  mfe  Anita,  after  vainly  attempting  to  reach  Venice, 
where  the  tricolor  still  floated,  took  refuge  in  the  pine  forests  of 
Ravenna;  the  Austrians  were  seeking  him  in  all  directions,  and 
most  of  his  legionaries  were  captured  and  shot.  Anita  died  near 
Comacchio,  and  he  himself  fled  across  the  peninsula,  being  assisted 
by  all  classes  of  the  people,  to  Tuscany,  whence  he  escaped  to 
Piedmont  and  ultimately  to  America.  At  New  York,  in  order  to 
earn  a  living,  he  became  first  a  chandler,  and  afterwards  a  trading 
skipper,  returning  to  Italy  in  1854  with  a  small  fortune,  and 
purchasing  the  island  of  Caprera,  on  which  he  built  the  house 
thenceforth  his  home.  On  the  outbreak  of  war  in  1859  he  was 
placed  in  command  of  the  Alpine  infantry,  defeating  the 
Austrians  at  Casale  on  the  8th  of  May,  crossing  tlw  Tidno  on  the 
23rd  of  May,  and,  after  a  series  of  victorious  fights,  liberating 
Alpine  territory  as  far  as  the  frontier  of  Tirol.  When  about  to 
enter  Austrian  territory  proper  his  advance  was,  however, 
checked  by  the  armistice  of  Villafranca. 

Returning  to  Como  to  wed  the  countess  Raimondi,  by  whom 
he  had  been  aided  during  the  campaign,  he  was  apprised, 
immediately  after  the  wedding,  of  certain  drcumstances  which 
caused  him  at  once  to  abandon  that  lady  and  to  start  for  central 
Italy.  Forbidden  to  invade  the  Romagna,  he  returned  in- 
dignantly  to  Caprera,  where  with  Crispi  and  Bertani  he  planned 
the  invasion  of  Sidly.    Assured  by  Sir  James  Hudson  of  the 
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sympathy  of  England,  he  began  active  preparations  for  the 
expedition  to  Marsala.  At  the  last  moment  he  hesitated,  but 
Crispi  succeeded  in  persuading  him  to  sail  from  Genoa  on  the 
Sth  of  May  i860  with  two  vessels  carrying  a  volunteer  corps  of 
1070  strong.  Calling  at  Talamone  to  embark  arms  and  money, 
he  reached  Marsala  on  the  nth  of  May,  and  landed  under  the 
protection  of  the  British  vessels  "  Intrepid  "  and  "  Argus." 
On  the  1 3th  of  May  the  dictatorship  of  Garibaldi  was  proclaimed 
at  Salemi,  on  the  15th  of  May  the  Neapolitan  troops  were  routed 
at  Calatafimi,  on  the  35th  of  May  Fal^xno  was  taken,  and  on  the 
6th  of  June  20,000  Neapolitan  regulars,  supported  by  nine 
frigates  and  protected  by  two  forts,  were  compdled  to  capitulate. 
Once  established  at  Palermo,  Garibaldi  organized  an  army  to 
liberate  Naples  and  march  upon  Rome,  a  plan  opposed  by  the 
emissaries  of  Cavour,  who  desired  the  immediate  annexation  of 
Sicily  to  the  Italian  kingdom.  Expelling  Lafarina  and  driving 
out  Depretis,  who  represented  Cavour,  Garibaldi  routed  the 
Neapolitans  at  Milazzo  on  the  20th  of  July.  Messina  fell  on  the 
20th  of  July,  but  Garibaldi,  instead  of  crossing  to  Calabria, 
secretly  departed  for  Arand  Bay  in  Sardinia,  where  Bertani  was 
fitting  out  an  expedition  against  the  papal  states.  Cavour, 
however,  obliged  Uie  expedition  to  sail  for  Palermo.  Returning 
to  Messina,  Garibaldi  found  a  letter  from  Victor  Emmanuel  II. 
dissuading  him  from  invading  the  kingdom  of  Naptes.  Garibaldi 
replied  asking  "  permission  to  disobey."  Next  day  he  crossed 
the  Strait,  won  the  battle  of  Reggio  on  the  21st  of  August, 
accepted  the  capitulation  of  9000  Neapolitan  troops  at  San 
Giovanni  and  of  11,000  more  at  Soveria.  The  march  upon 
Naples  became  a  triumphal  progress,  which  the  wiles  of  Francesco 
II.  were  powerless  to  arrest.  On  the  7th  of  September  Garibaldi 
entered  Najdes,  while  Francesco  fled  to  Gaeta.  On  the  ist 
of  October  he  routed  the  remnant  of  the  Bourbon  army  40,000 
strong  on  the  Voltumo.  Meanwhile  the  Italian  troops  had 
occupied  the  Marches,  Umbria  and  the  Abruzzi,  a  battalion  of 
Beisaglieri  reaching  the  Voltumo  in  time  to  tsjte  part  in  the 
battle.  Their  presence  put  an  end  to  the  plan  for  the  invasion 
of  the  papal  states,  and  Garibaldi  unwillingly  issued  a  decree  for 
the  pUbiscite  which  was  to  sanction  the  incorporation  of  the  Two 
Sicilies  in  the  Italian  realm.  On  the  7th  of  November  Garibaldi 
accompanied  Victor  Emmanuel  during  his  solemn  entry  into 
Naples,  and  on  the  morrow  returned  to  Caprera,  after  disbanding 
his  volunteers  and  recommending  their  enrolment  in  the  regular 
army. 

Indignation  at  the  cession  of  Nice  to  France  and  at  the  neglect 
of  his  followers  by  the  Italian  government  induced  him  to  return 
to  pc^tical  life.  Elected  deputy  in  1861,  his  anger  against 
Cavour  found  violent  expression.  Bixio  attempted  to  reconcile 
them,  but  the  publication  by  Cialdhii  of  a  letter  against  Garibaldi 
provoked  a  hostility  which,  but  for  the  intervention  of  the  king, 
would  have  led  to  a  duel  between  Cialdini  and  Garibaldi.  Return- 
ing to  Caprera,  Garibaldi  awaited  events.  Cavour's  successor, 
Ricasoli,  enrolled  the  Garibaldians  in  the  regiilar  army;  Rattazzi, 
who  succeeded  Ricasoli,  urged  Garibaldi  to  undertake  an  ex- 
pedition in  aid  of  the  Hungarians,  but  Garibaldi,  finding  his 
followers  ill-disposed  towards  the  idea,  decided  to  turn  his  arms 
against  Rome.  On  the  39th  of  June  1862  he  landed  at  Palermo 
and  gathered  an  army  under  the  banner  "  Roma  o  morte." 
Rattaza,  frightened  at  the  prospect  of  an  attack  upon  Rome, 
prodainud  a  state  of  siege  in  Sicily,  sent  the  fleet  to  Messina,  and 
instructed  Ci^dini  to  oppose  Garibaldi.  Circumventing  the 
Italian  troops.  Garibaldi  entered  Catania,  crossed  to  Melito  with 
3000  men  on  the  25th  of  August,  but  was  taken  prisoner  and 
wounded  by  Cialdini's  forces  at  Aspromonte  on  the  27th  of 
August.  Liberated  by  an  amnesty,  Garibaldi  returned  once 
more  to  Caprera  amidst  general  sympathy. 

In  the  spring  of  1864  he  went  to  London,  where  he  was  accorded 
an  enthusiastic  reception  and  given  the  freedom  of  the  city. 
From  England  he  returned  again  to  Caprera.  On  the  outbreak  of 
war  in  x866  he  assumed  command  of  a  voltmteer  army  and,  after 
the  defeat  of  the  Italian  troops  at  Custozza,  took  the  offensive 
in  order  to  cover  Bresda.  Chi  the  3rd  of  July  he  defeated  the 
Austrians  at  Monte  Sadlo,  on  the  7th  at  Lodrone,  on  the  loth  at 


Darso,  on  the  i6th  at  Condino,  on  the  19th  at  Ampola,  on  the 
2ist  at  Bezzecca,  but,  when  on  the  point  of  attacking  Trent,  he 
was  ordered  by  General  Lamarmora  to  retire.  His  famous 
reply  "  Obbedisco  "  ("  I  obey  ")  has  often  been  cited  as  a  classical 
example  of  military  obedience  to  a  command  destructive  of  a 
successful  leader's  hopes,  but  documents  now  published  (cf. 
Corriere  della  sera,  gth  of  August  1906)  prove  beyond  doubt  that 
Garibaldi  had  for  some  days  known  that  the  order  to  evacuate 
the  Trentino  would  shortly  reach  him.  The  order  arrived  on  the 
9th  of  August,  whereas  Crispi  had  been  sent  as  early  as  the  i6th 
of  July  to  warn  Garibaldi  that,  owing  to  Prussian  opposition, 
Austria  would  not  cede  the  l^ratino  to  Italy,  and  that  the 
evacuation  was  inevitable.  Hence  Garibaldi's  laconic  reply. 
From  the  Trentino  he  returned  to  Caprera  to  mature  his  designs 
against  Rome,  which  had  been  evacuated  by  the  French  in 
pursuance  of  the  Franco-Italian  convention  of  the  15th  of 
September  1864.  Gathering  volunteers  in  the  autumn  of  1867, 
he  prepared  to  enter  papal  territory,but  wasarrestedatSinalunga 
by  the  Italian  government  and  conducted  to  Caprera,  Eluding 
the  surveillance  of  the  Italian  cruisers,  he  returned  to  Florence, 
and,  with  the  comphcity  of  the  second  Rattazzi  cabinet,  entered 
Roman  territory  at  Passo  Corese  on  the  23rd  of  October.  Two 
days  later  he  took  Monterotondo,  but  on  the  2nd  of  November 
his  forces  were  dispersed  at  Mentana  by  French  and  pap^  troops. 
Recrossing  the  Italian  frontier,  he  was  arrested  at  ^gUne  and 
taken  back  to  Caprera,  where  he  eked  out  his  slender  resources  by 
writing  several  romances.  In  1870  he  formed  a  fresh  volunteer 
corps  and  went  to  the  aid  of  France,  defeating  the  German  troops 
at  Chatillon,  Autun  and  Dijon.  Elected  a  member  of  the 
Versailles  assembly,  he  resigned  his  mandate  in  anger  at  French 
insults,  and  withdrew  to  Caprera  until,  in  1874,  he  was  elected 
deputy  for  Rome.  Popular  enthusiasm  induced  the  Conservative 
Ming^etti  cabinet  to  propose  that  a  sum  of  £40,000  with  an 
annual  pension  of  :£2ooo  be  conferred  upon  him  as  a  rerompense 
for  his  services,  but  the  proposal,  though  adopted  by  parliament 
(27th  May  187s),  was  indignantly  refused  byGaribaldi.  Upontho 
advent  of  the  Left  to  power,  however,  he  accepted  both  gift  and 
pension,  and  worked  energetically  upon  the  scheme  for  the  Hber 
embankment  to  prevent  the  flooding  of  Rome.  At  the  same  time 
he  succeeded  in  obtaining  the  annulment  of  his  marriage  with  the 
countess  Raimondi  (with  whom  hehadnever  lived)  and.contracted 
another  marriage  with  the  mother  of  his  children,  CleUa  and 
Manlio.  In  1880  he  went  to  Milan  for  the  inauguration  of  the 
Mentana  monument,  and  in  1882  visited  Naples  and  Palermo, 
but  was  prevented  by  illness  from  being  present  at  the  6ooth 
annivecsajy  of  the  Sicilian  Vespers.  On  the  2nd  of  Jime  1882 
his  death  at  Caprera  plunged  Italy  into  mourning. 

See  Garibaldi,  Episiotario,  ed.  E.  E.  Ximenes  (2  vols.,  Milan,  1885), 
and  Memorie  atttograficke  (i  ith  ed.,  Florence,  1^3 ;  Eng.  translation 
by  A.  Werner,  with  supplement  by  J.  W.  Mario  in  vol.  iii.  of  1888 
ed.);  Giuseppe  Guerzoni,  Garibaldi  (2  vols.,  Florence,  1882);  Jessie 
White  Mano,  Garibaidi  e  i  suoi  tempi  (Milan,  1884) ;  G.  M.  Trevelyan, 
Garibatdi's  D^enc*  of  tk*  Roman  RspubUc  (London,  I907)>  which 
contains  an  ex«Ueat  sketch  Garibaldi's  early  career,  of  the  events 
leading  up  to  the  proclamation  of  the  Roman  Republic,  and  a 
picturesque,  detailed  and  authoritati^^  account  of  toe  defence  of 
Rome  and  of  Garibaldi's  flight,  with  a  very  full  blbliwraphy;  also 
Trevelyan's  Garibaldi  and  the  Thousand  (1909).  (H.  W.  S.) 

OARIN  LE  LOHERAIN,  French  epic  hero.  The  12th  century 
chanson  de  geste  of  Garin  le  Loherain  is  one  of  the  fiercest  and 
most  sanguinftiy  narratives  left  by  the  trouvires.  This  local 
cyde  of  Lorraine,  which  is  completed  by  Hervis  de  Metz,  Girbers 
de  Metz,  Ans£is,  fils  de  Girbert  and  Yon,  is  obviously  based  on 
history,  and  the  failure  absolutely  to  identify  the  events  recorded 
does  not  deprive  the  poems  of  their  value  as  a  picture  of  the 
savage  feudal  wars  of  the  i  ith  and  1 3th  centuries.  The  episodes 
are  evolved  naturally  and  the  usual  devices  adopted  by  the 
trouvires  to  reconcile  their  inconsistendes  are  absent.  Neverthe- 
less no  satisfactory  historical  explanation  of  the  story  has  yet 
been  offered.  It  has  been  suggested  by  a  recent  critic  (F. 
Settegaet,  QueUcnstudien  zur  gaUo-romanischen  Epik,  1904}  that 
these  poems  resume  historical  traditions  going  back  to  the 
Vandal  irruption  of  408  and  the  battle  fought  by  the  Romans 
and  the  West  Goths  against  the  Huns  in  45r.   The  cycle  relates 
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three  wars  against  hosts  of  heathen  invaders.  In  the  first  of 
these  Charies  Martel  and  his  faithful  vassal  Hervis  of  Metz  fight 
by  an  extraordinuy  anachronism  against  the  Vandals,  who  have 
destroyed  Rams  and  beaeged  other  cities.  They  are  defeated  in 
a  great  battle  near  Troyes.  In  the  second  Hervis  is  besieged  in 
Metz  by  the  "  Hongres."  He  sends  first  for  help  to  Pippin,  who 
defers  his  assistance  by  the  advice  of  the  traitor  Hardr^.  Hervis 
then  transfers  his  allegiance  to  Ans£is  of  Cologne,  by  whose  help 
the  invaders  are  repulsed,  though  Hervis  himself  is  slain.  In  the 
third  Thierry,  king  of  Moriane*  sends  to  Pippin  for  help  against 
four  Saracen  kings.  He  is  delivered  by  a  Prankish  host,  but 
falls  in  the  battle.  Hervis  of  Metz  was  the  son  of  a  citizen  to 
whom  the  duke  of  Lorraine  had  married  his  daughter  Aelis,  and 
his  sons  Garin  and  Begue  are  the  heroes  of  the  chanson  which 
gives  its  name  to  the  cycle.  The  dying  king  Thierry  had  desired 
that  his  daughter  Blanchefleur  should  marry  Garin,  but  when 
Gaxin  prefers  his  suit  at  the  court  of  Pippin,  Fremont  Bordeaux 
puts  himself  forward  as  his  rival  and  Hardri,  Fremont's  father,  is 
slain  by  Garin.  The  rest  of  the  poem  is  taken  up  with  the  war 
that  ensues  between  the  Lorraine rs  and  the  men  of  Bordeaux. 
They  finally  submit  their  differences  to  the  king,  only  to  begin 
their  disputes  once  more.  Blanchefleur  becomes  the  wife  of 
Pippin,  while  Garin  remains  her  faithful  servant.  One  of  the 
most  famous  passages  of  the  poem  is  the  assassination  of  Begue 
by  a  nephew  of  Fremont,  and  Gaiin,  after  laying  waste  his 
enemy's  territory,  is  himself  slain.  The  remaining  songs  con- 
tmue  the  feud  between  the  two  families.  Aax>rding  te  Faulin 
Paris,  the  family  ef  Bordeaux  represents  the  early  dukes  of 
Aquitauie,  the  l^t  of  whom,  Waifar  (745-768)  was  dispossessed 
and  slain  by  Pippin  the  Short,  king  of  the  Franks;  but  the 
irouvires  had  in  mind  no  doubt  the  wars  which  marked  the  end  of 
the  Carolingian  dynasty. 

See  L4  Romans  de  Garin  le  Lakerain,  ed.  P.  Paris  (Paris,  1833); 
Hist.  ti$t.  de  la  France,  vd.  xxii.  (1852);  J.  M.  Ludlow,  Popular 
Efiics  of  the  Middte  Ages  (London  and  Cambridge,  1865);  F.  Lot, 
3udes  d'histoire  du  moyen  ige  (Paris,  1896);  F.  Settegast,  QueUen- 
studien  zur  gaUo-romanischen  Epik  (Leipzig,  1904).  A  complete 
edition  of  the  cycle  was  undertaken  by  E.  Stengel,  the  first  volume  of 
which,  Hervis  de  MesiGesellacbait  filr  roman.  Lit., Dresden),  appeared 
in  1903- 

GARLAND,  JOHN  (Q.  1202-1252),  Latin  grammarian,  known 
as  Johannes  Garlandius,  or,  more  commonly,  Johannes  de 
Garlandia,  was  born  in  England,  though  most  of  his  life  was 
spent  in  France.  John  Bale  in  his  Caialogus,  and  John  Pits, 
following  Bale,  placed  him  among  the  writers  of  the  nth  century. 
The  main  facts  of  his  life,  however,  are  stated  in  a  long  poem  De 
Iriumpkis  eccksiae  contahied  in  Cotton  MS.  Claudius  A  x  in  the 
British  Museum,  and  edited  Thomas  Wri^t  for  the  Roxbui:ghe 
Club  in  1856.  Garland  narrates  the  history  ef  his  time  from  the 
point  of  view  ef  the  victories  gained  by  the  church  over  heretics 
at  home  and  infidels  abroad.  He  studied  at  Oxford  under  a 
certain  John  of  London,  whom  it  is  difficult  to  distinguish  from 
others  of  the  same  name;  but  he  must  have  been  in  Paris  in  or 
before  1202,  for  he  mentions  as  one  of  his  teachers  Alain  de  Lisle, 
who  died  in  that  year  or  the  next.  Garland  was  one  of  the  pro- 
fessors chosen  in  1229  for  the  new  university  of  Toulouse,  and 
remained  in  the  south  during  the  Albi^nsian  crusade,  of  which 
he  gives  a  detailed  account  in  books  iv.-vi.  In  1333  or  1333  the 
hatred  of  the  people  made  further  residence  in  Toulouse  unsafe 
for  the  professors  ef  the  university,  who  had  been  installed  by  the 
Catholic  party.  Garland  was  one  of  the  first  to  fly,  and  the  rest 
ef  his  life  was  spent  in  Paris,  where  he  finished  his  poem  in  1252. 
Garland's  grammatical  works  were  much  used  in  England,  and 
were  often  printed  by  Richard  Pynson  and  Wynkyn  de  Worde. 
He  was  also  a  voluminous  Latin  poet.  Works  on  mathematics 
and  music  have  also  been  assigned  to  him,  but  the  ascription  may 
have  arisen  from  confusion  of  his  works  with  those  of  (^erlandus, 
a  canon  of  Besanfon  in  the  12th  century.  The  treatise  on 
alchemy,  Compendium  aickimiae,  often  printed  under  his  name, 
was  by  a  1 4th-century  writer  named  Martin  Ortolan,  or  Lertholain. 

The  best  known  of  his  poems  beside  the  "  De  Triumphis 

1  >.<.  Maurienne,  now  a  district  and  diocese  (St  Jean  de  Maurienne) 
of  Savoy. 


Ecclesiae  "  is  "  Epithalamium  beatae  Mariae  Virginis, "contained 
in  the  same  MS.  Among  his  other  works  are  his  "  Dictionarius," 
a  Latin  vocabtilary ,  printed  by  T.  Wright  in  the  Library  oj National 
AnUguiUes  (vol.  i.,  1857);  Compendium  totitu  grammatices  .  .  ., 
printed  at  Deventer,  1489;  two  metrical  treatises,  entitled 
Synonyma  and  Equivoca,  frequently  printed  at  the  dose  of  the 
I  sth  century. 

For  further  bibliographical  information  see  the  Britidi  Museum 
catalogue;  J.  A.  Fabncius,  Bibliotkeca  LaUna  mediae  et  ii^mae 
aetatis  .  .  vol.  iit.  (1754);  G.  Brunet,  Manuel  du  Uhraire,  &c. 
See  also  Histoire  Utt.  de  la  France,  vols,  viii.,  xxi.,  xxiii.  and  xxx.: 
the  prefaces  to  the  editions  by  T.  Wright  mentioned  above;  P. 
Meyer,  La  Chanson  de  la  croisade  contre  les  Albieeois,  vol.  ii.  pp. 
xxi-xxiii.  (Paris,  187s) ;  Dr  A.  Scheler,  Le»icograpkie  tatine  du  XU* 
et  du  XIII*  aiides  (Leipzig,  1867) ;  the  artide  by  C.  L.  Kingaford  in 
the  Diet.  Nat.  Biog.,  givmg  a  hat  also  of  the  works  on  alchemy, 
mathematics  and  music,  rightly  or  wrongly  ascribed  to  him ;  J,  £. 
Sandys,  Hist,  of  Class.  Schot.  1  (1906)  549.  (E.  G.) 

GARLIC  (O.  Eng.  gdrleiU,  i.e.  "  spear-leek  ";  Gr.  <rx6poSoy: 
Lat.  allium;  ItaL  agfia;  Fr.  aU;  Ger.  KnoMauck),  Allium 
satwum^  a  bulbous  perennial  plant  ef  the  natural  order  LiUaceae, 
indigenous  apparently  to  south-west  Siberia.  It  has  long, 
narrow,  flat,  obscurely  keeled  leaves,  a  deddueus  spathe,  and  a 
globose  umbel  of  whitish  flowers,  among  which  are  small  bulbils. 
The  bulb,  which  is  the  only  part  eaten,  has  membranous  scales, 
in  the  axils  of  which  are  10  or  1 2  cloves,  or  smaller  bulbs.  From 
these  new  bulbs  can  be  procured  by  planting  out  in  February  or 
March.  The  bulbs  are  best  preserved  himg  in  a  dry  place.  If  of 
fair  size,  twenty  of  them  wdgh  about  i  lb.  To  prevent  the  pbnA 
from  running  to  leaf,  Pliny  (Nat.  Hist.  xix.  34)  advises  to  bend 
the  stalk  downward  and  cover  with  earth;  seeding,  he  observei, 
may  be  prevented  by  twisting  the  stalk. 

Gariic  is  cultivated  in  the  same  manner  as  the  shallot  (q.v.). 
It  is  stated  te  have  been  grown  in  Eng^d  before  the  year  1548. 
The  percentage  composition  of  the  bulbs  is  given  by  E.  Solly 
(Trans.  Bort.  Soc.  Land.,  new  ser.,  iii.  p.  60)  as  water  84-09, 
organic  matter  13-38,  and  inorganic  matter  1*53 — that  of  the 
leaves  being  water  87-14,  organic  matter  ti>27  and  inorganic 
matter  1-59.  The  bulb  has  a  strong  and  characteristic  odour 
and  an  acrid  taste,  and  yields  an  offensively  smelling  oil,  essence 
of  garlic,  identical  with  allyl  sulphide  (CtH^sS  (see  Hofmann 
and  Cahours,  Joum.  Chem.  Soc.  x.  p.  320).  This,  when  garlic 
has  been  eaten,  is  evolved  by  the  eicretoiy  organs,  the  activity 
of  which  it  promotes.  From  the  earliest  times  garlic  has  been 
used  as  an  artide  of  diet.  It  formed  part  ef  the  food  of  the 
Israelites  in  Egypt  (Numb.  xi.  5)  and  of  the  labourers  employed 
by  Cheops  in  the  construction  of  his  pyramid,  and  is  still  grown  in 
Egypt,  where,  however,  the  Syrian  is  the  kind  most  esteemed 
(see  Rawlinson's  Herodotus,  ii.  125).  It  was  largely  consumed  by 
the  ancient  Greek  and  Roman  soldiers,  sailors  and  rural  classes 
(cf.  Virg.  Eel.  ii.  11),  and,  as  Pliny  tells  us  (N.H.  xix.  32),  by 
the  African  peasantry.  Galen  eulogizes  it  as  the  rustic's  theriac 
(see  F.  Adams's  Paulus  Aegineta,  p.  99),  and  Alexander  Neckam, 
a  writer  of  the  i3th  century  (see  Wright's  edition  of  his  works, 
p.  473, 1863),  recommends  it  as  a  palliative  of  the  heat  of  the  sun 
in  field  labour.  "  The  people  in  places  where  the  simoon  is 
frequent,"  says  Mountstuart  Elphinstone  (An  Account  of  the 
Kingdom  of  Caubul,  p.  140,  181 5),  "  eat  garlic,  and  rub  thdr  lips 
and  noses  with  it,  when  they  go  out  in  the  heat  of  the  summer, 
to  prevent  their  suffering  by  the  simoon."  "  O  dura  messorum 
ilia,"  exdaims  Horace  (Epod.  iii.),  as  he  records  his  detestation 
of  the  popular  esculent,  to  smell  of  which  was  accounted  a  sign 
of  vulgarity  (cf.  Shakespeare,  Coriol.  iv.  6,  and  Meas.  for  Meas. 
iii.  2).  In  England  garlic  is  seldom  used  except  as  a  seasoning, 
but  in  the  southern  countries  of  Europe  it  is  a  common  ingredient 
in  dishes,  and  is  largdy  consumed  by  the  agricultural  population. 
Garlic  was  placed  by  the  andent  Greeks  on  the  pfles  of  stones  at 
cross-roads,  as  a  supper  for  Hecate  (Theephrastus,  Characters, 
A«un5at/iovtas) ;  and  according  to  Pliny  garlic  and  onions 
were  invocated  as  ddties  by  the  Egyptians  at  the  taking  of  oaths. 
The  inhabitants  ef  Pelusium  in  lower  Egypt,  who  worshipped  the 
onion,  are  said  to  have  hdd  both  it  and  garlic  in  aversion  as  food. 
Garlic  possesses  stimulant  and  stomachic  properties,  and  was  of 
old,  as  still  sometimes  now,  emplo3red  as  a  nudidnal  remedy. 
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Pliny  iN.H.  zz.  33)  gives  an  exceedingly  long  list  of  complaints 
in  which  it  was  considered  beneficial.  Dr  T.  Sydenham  valued 
it  as  an  application  in  confluent  smallpox,  and,  says  CuUen 
(Mai.  Med.  ii.  p.  174,  1789),  found  some  dropsies  cured  by  it 
alone.  In  the  United  States  the  bulb  is  given  in  doses  of  i-2 
drachms  in  cases  of  bronchiectasis  and  phthisis  pulmonalis. 
Garlic  may  also  be  prescribed  as  an  extract  consisting  of  the 
inspissated  juice,  in  doses  of  5-10  grains,  and  as  the  syrupus 
aSii  cceUcus,  in  doses  of  i  -4  drachms.  This  last  preparation  has 
recently  been  much  extolled  in  the  treatment  of  pulmonary 
tuberculosis  or  phthisis. 

The  wild  "  crow  garlic  "  and  "  field  garlic  "  of  Britain  are  the 
^des  Attwm  vintale  and  A.  tderaceum  respectively. 

QARNET,  or  Gaenett,  HENRT  (1555-1606),  English  Jesuit, 
son  of  Brian  Garnett,  a  schoolmaster  at  Nottingham,  was  edu- 
cated at  Winchester  and  afterwards  studied  law  in  London. 
Having  become  a  Roman  Catholic,  he  went  to  Italy,  joined  the 
Society  of  Jesus  in  1575,  and  acquired  under  Bellarmine  and 
others  a  reputation  for  varied  learning.  In  1 586  he  joined  the 
mission  in  England,  becoming  superior  of  the  province  on  the 
imprisonment  of  William  Weston  in  the  following  year.  In  the 
dispute  between  the  Jesuits  and  the  secular  clergy  known  as  the 
"Wisbech  Stirs"  (1595-1596)  he  zealously  supported  Weston 
in  his  resistance  to  any  compromise  with  the  civil  government. 
His  antagonism  to  the  secular  clergy  was  also  shown  later,  when 
in  1603  he,  with  other  Jesuits,  was  the  means  of  betraying  to 
the  government  the  "  Bye  Plot,"  contrived  by  William  Watson, 
a  secular  priest.    In  1598  he  was  professed  of  the  four  vows. 

Garnet  supervised  the  Jesuit  mission  for  eighteen  years  with 
conspicuous  success.  His  life  was  one  of  concealment  and  dis- 
guises; a  price  was  put  on  his  head;  but  he  was  fearless  and 
indefatigable  in  carrying  on  his  propaganda  and  in  ministering 
to  the  scattered  Catholics,  even  in  their  prisons.  The  result  was 
that  he  gained  many  converts,  while  the  number  of  Jesuits  in 
England  increased  during  his  tenure  of  office  from  three  to  forty. 
It  is,  however,  in  connexion  with  the  Gunpowdo:  Plot  that  he  is 
best  ranembered.  His  part  in  this,  for  which  he  suffered  death, 
needs  discussion  in  greater  detail. 

In  1603  Garnet  received  briefs  from  Pope  Clement  VIII. 
directing  that  no  person  unfavourable  to  the  Catholic  religion 
should  be  allowed  to  succeed  to  the  throne.  About  the  same  time 
he  was  consulted  by  Catesby,  Tresham  and  Winter,  all  afterwards 
involved  in  the  Gunpowder  Plot,  on  the  subject  of  the  mission  to 
be  sent  to  Spain  to  induce  Philip  III.  to  invade  England.  Accord- 
ing to  his  own  statement  he  d^pproved,  but  he  gave  Winter  a 
recommendation  to  Father  Creswell,  an  influential  person  at 
Madrid.  Moreover,  in  May  1605  he  gave  introductions  to  Guy 
Fawkes  when  he  went  to  Flanders,  and  to  Sir  Edmund  Baynham 
when  he  went  to  Rome  (see  Gvkpowder  Plot).  The  prepara- 
tions for  the  plot  had  now  been  actively  going  forward  since  the 
beginning  of  1604,  and  on  the  9th  of  June  1605  Garnet  was 
asked  by  Catesby  whether  it  was  lawful  to  enter  upon  any 
undertaking  which  should  involve  the  destruction  of  the  innocent 
together  with  the  guilty,  to  which  Garnet  answered  in  the 
affirmative,  giving  as  an  illustration  the  fate  of  persons  besieged 
in  a  town  in  time  of  war.  Afterwards,  feeling  alarmed,  according 
to  his  own  accounts,  he  admonished  Ca  tesby  against  intendiii^  the 
death  of  "  not  only  innorants  but  friends  and  necessary  persons 
for  a  commonwealth,"  and  showed  him  a  letter  from  the  pope 
forbidding  rebellicm.  According  to  Sir  Everard  Bigby,  however, 
Garnet,  when  a^ed  the  meaning  of  the  brief,  replied  '*  that  they 
were  not  (meaning  the  priests)  to  undertake  or  procure  stirs,  but 
yet  they  would  not  hinder  any,  neither  was  it  the  pope's  mind 
they  should,  that  should  be  undertaken  for  Catholic  good.  .  .  . 
This  answer,  with  Mr  Catesby's  proceedings  with  him  and  me, 
gave  me  absolute  belief  that  the  matter  in  general  was  approved, 
though  every  particular  was  not  known."  Both  men  were  en- 
deavouring to  exculpate  themselves,  and  therefore  both  state- 
ments are  subject  to  suspicion.  A  few  days  later,  according  to 
Garnet,  the  Jesuit,  Oswald  Tesemond,  known  as  Greenway, 
informed  him  of  the  whole  plot  "  by  way  of  confession,"  when, 
as  he  declares,  he  expressed  horror  at  the  design  and  urged  Green- 


way  to  do  his  utmost  to  prevent  its  execution.  Subsequently, 
after  his  trial,  Garnet  said  he  *'  could  not  certainly  affirm  "  that 
Greenway  intended  to  relate  the  matter  to  him  in  confession. 

Garnet's  conduct  in  now  keeping  the  plot  a  secret  has  been  a 
matter  of  considerable  controversy  not  only  between  Roman 
Catholics  and  Protestants,  but  amongst  Roman  Catholic  writers 
themselves.  Father  Martin  del  Rio,  a  Jesuit,  writing  in  1600, 
discusses  the  exact  case  of  the  revelation  of  a  plot  in  confession. 
Almost  all  the  learned  doctors,  he  says,  declare  that  the  confessor 
may  reveal  it,  but  he  adds, "  the  contrary  opinion  is  the  safer  and 
better  doctrine,  and  more  consistent  with  religion  and  mth  the 
reverence  due  to  the  holy  rite  oi  confession."  According  to 
Bdlarmine,  Garnet's  zealous  friend  and  defender,  "If  the  person 
confessing  be  concealed,  it  is  lawful  for  a  priest  to  break  the  seal 
of  confession  in  order  to  avert  a  great  calamity  but  he  justifies 
Garnet's  silence  by  insisting  that  it  was  not  lawful  to  disclose  a 
treasonable  secret  to  a  heretical  king.  According  to  Garnet's  own 
opinion  a  priest  cognizant  of  treason  against  the  state  "  is  bound 
to  find  all  lawful  means  to  discover  it  salvo  sigiUo  confessionis." 
In  this  connexion  it  is  worth  pointing  out  that  Garnet  had  not 
'thought  it  his  duty  to  disclose  the  treasonable  intrigue  with  the 
king  of  Spain  in  1602,  though  there  was  no  pretence  in  this  case 
that  he  was  restricted  by  the  seal  of  confession,  and  hb  inactivity 
now  tells  greatly  in  his  disfavour;  for,  allowing  even  that  he 
was  bound  by  confessional  secrecy  from  taking  action  on  Green- 
way's  information,  he  had  still  Catesby's  earlier  revelations  to 
act  upon.  He  appears  to  have  taken  no  steps  whatever  to  prevent 
the  crime,  beyond  writing  to  Rome  in  vague  terms  that  "  he 
feared  some  particular  desperate  courses,"  which  aroused  no 
suspicions  in  that  quarter.  At  the  same  time  he  wrote  to  Father 
Parsons  on  the  4th  of  September  that "  as  far  as  he  could  now  see 
the  minds  of  the  Catholics  were  quieted." 

His  movements  immediately  prior  to  the  attempt  were 
certainly  suspicious.  In  September,  shortly  before  the  expected 
meeting  of  paiiiament  on  the  3rd  of  October,  Garnet  organized  a 
pilgrimage  to  St  Winifred's  Well  in  Flintshire,  which  started 
from  Gothurst  (now  Gayhurst),  Sir  Everard  Digby's  house  in 
Buckinghamshire,  included  Rokewood,  and  stopped  at  the 
houses  of  John  Grant  and  Robert  Winter,  three  others  of  the 
conspirators.  During  the  pUgrimage  Garnet  asked  for  the 
prayers  of  the  company  "  for  some  good  success  for  the  Catholic 
cause  at  the  beginning  of  parliament."  After  his  return  he  went 
on  the  29th  of  October  to  Coughton  in  Warwickshire,  near  which 
place  it  had  been  settled  the  conspirators  were  to  assemble  after 
the  explosion.  On  the  6th  of  November,  Bates,  Catesby's 
servant  and  one  of  the  con^irat<»s,  brought  him  a  letter  with  die 
news  of  the  failure  of  the  plot  and  desiring  advice.  On  the  30th 
Garnet  addressed  a  letter  to  the  government  in  which  he  pro- 
tested his  innocence  with  the  most  solemn  oaths,  "  as  one  who 
hopeth  for  everlasting  salvation." 

It  was  not  till  the  4th  of  December,  however,  that  Garnet  and 
Greenway  were,  by  the  confession  of  Bates,  implicated  in  the 
plot;  and  on  the  same  day  Garnet  removed  from  Coughton  to 
Hindlip  Hall,  near  Worcester,  a  house  furnished  with  cleverly- 
contrived  hiding-places  for  the  use  of  the  proscribed  priests. 
Here  he  remained  some  time  in  concealment  in  company  with 
another  priest,  Oldcorne  alias  Hall,  but  at  last  on  the  30th  of 
January  1606,  unable  to  bear  the  close  confinement  any  longer, 
they  surrendered  and  were  taken  up  to  London,  being  well 
treated  during  the  journey  by  Salisbury's  express  orders.  He  was 
examined  by  the  coundl  on  the  13th  of  February  and  frequently 
questioned  during  the  following  days,  but  refused  to  incriminate 
himself,  and  a  threat  to  inffict  torture  had  no  effect  upon  his 
resolution.  Subsequently  Garnet  and  Oldcorne  having  been 
placed  in  adjoining  rooms  and  enabled  to  communicate  with  one 
another,  their  conversations  were  overheard  on  several  separate 
occasions  and  considerable  information  obtained.  Garnet  at 
first  denied  all  speech  with  Oldcorne,  but  subsequently  on  the  8tfa 
of  Mardi  confeued  his  connexion  with  the  plot.  He  was  tried  at 
the  Guildhall  on  the  28th. 

Garnet  was  clearly  guilty  of  mi^rbion  of  treason,  i.e.  of  having 
concealed  his  knowledge  of  the  crime,  an  offeiifnwi 
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him  to  perpetual  imprisonmeiit  and  forfeiture  of  his  property; 

for  the  law  of  England  took  no  account  of  religious  scruples  or 
professional  etiquette  when  they  permit  the  execution  of  a 
preventable  crime.  Strangely  enough,  however,  the  government 
passed  over  the  incriminating  conversation  with  Greenway,  and 
relied  entirely  on  the  strong  circumstantial  evidence  to  support 
the  charge  of  high  treason  against  the  prisoner.  The  trial  was 
not  conducted  in  a  manner  which  would  be  permitted  in  more 
modern  days.  The  rules  of  evidence  which  now  govern  the  pro- 
cedure in  criminal  cases  did  not  then  exbt,  and  Garnet's  trial, 
like  many  others,  was  influenced  by  the  political  situation,  the 
case  against  him  being  supported  by  general  political  accusations 
against  the  Jesuits  as  a  body,  and  with  evidence  of  their  com- 
plicity in  former  plots  against  the  government.  The  prisoner 
himself  deeply  prejudiced  his  cause  by  his  numerous  false  state- 
ments, and  still  more  by  his  adherence  to  the  doctrine  of  equivoca- 
tion. Garnet,  it  is  true,  claimed  to  limit  the  justification  of 
eqmvocation  to  cases  "  of  necessary  defence  from  injustice  and 
wrong  or  of  the  obtaining  some  good  of  great  importance  when 
there  is  no  danger  of  harm  to  others,"  and  he  could  justify  his 
conduct  in  lying  to  the  council  by  their  own  conduct  towards  him, 
which  included  treacherous  eavesdropping  and  fraud,  and  also 
threats  of  torture.  Moreover,  the  attempt  of  the  counsel  for  the 
crown  to  force  the  prisoner  to  incriminate  himself  was  opposed  to 
the  whole  spirit  and  tradition  of  the  law  of  England.  He  was 
declared  guilty,  and  it  is  probable,  in  spite  of  the  irregularity  and 
imjudicial  character  of  his  trial,  that  substantial  justice  was 
done  by  his  conviction.  His  execution  took  place  on  the  3rd  of 
May  1606,  Garnet  acknowledging  himself  justly  condemned  for 
his  concealment  of  the  plot,  but  maintaining  to  the  last  that  he 
had  never  approved  it.  The  king,  who  had  shown  him  favour 
throughout  and  who  had  forbidden  his  being  tortured,  directed 
that  he  should  be  hanged  till  he  was  quite  dead  and  that  the 
usual  frightful  cruelties  should  be  omitted. 

Soon  after  his  death  the  story  of  the  miracle  of  "Garnet's  Straw" 
wasdrculatedall  over  Europe,  according  to  which  a  blood-stained 
straw  from  the  scene  of  execution  which  came  into  the  hands  of 
one  John  Wilkinson,  a  young  and  fervent  Roman  Catholic,  who 
was  present,  developed  Garnet's  likeness.  In  consequence  of  the 
credence  which  the  stoiy  obtained,  Archbishop  Bancroft  was 
commissioned  by  the  privy  council  to  discover  and  punish  the 
impostors.  Garnet's  name  was  included  in  the  Hst  of  the  353 
Roman  Catholic  martyrs  sent  to  Rome  from  Englandin  1880, and 
in  the  2nd  appendix  of  the  Menology  of  England  and  Wales 
compiled  by  order  of  the  cardinal  archbishop  and  the  bishops  of 
the  province  of  Westminster  by  R.  Stanton  in  1887,  where  he  is 
styled  "  a  martyr  whose  causeisdeferredforfutureinvestigation." 
The  passage  in  Macbeth  (Act  11.  Scene  iii.)  on  equivocators  no 
doubt  refers  especially  to  Garnet.  His  aliases  were  Farmer, 
Marchant,Whalley,Darcey  Meaze,  Phillips,  Humphreys,  Roberts, 
Fulgeham,  Allen.  Garnet  was  the  author  of  a  letter  on  the 
Martyrdom  of  Godfrey  Maurice,  alias  John  Jones,  in  Diego 
Yepres's  Historia  particular  de lapersecucion  de  /ng/oterro(i59g) ; 
a  Treatise  of  Schism,  a  MS.  treatise  in  reply  to  A  Protestant 
Dialogue  between  a  Cenileman  and  a  Physician;  a  translation  of 
the  Stemma  Christi  with  supplements  (1622);  a  treatise  on  the 
Rosary;  a  Treatise  of  Christian  Renovation  or  Birth  (1616}. 

Authorities. — Of  the  great  number  of  works  embodying  the 
controversy  on  the  question  of  Garnet's  guilt  the  follomng  may  be 
mentioned,  in  order  of  date;  A  True  and  Perfect  Relation  of  the 
whole  Proceeding  against  .  .  .  Garnet  a  Jesuit  and  kis  Confederates 
(1606,  repr.  1670),  the  official  account,  but  incomplete  and  inaccurate ; 
Apologia  pro  Ilenrico  Gameto  (1610),  by  the  Jesuit  L'Heureux, 
under  the  pseudonym  Endaemon-Joannes,  and  Dr  Robert  Abbot's 
reply,  Anluogia  versus  Apdogiam  Eudaemon- Joannes,  in  which  the 
whole  subject  is  well  treated;  Henry  More,  Hist.  Provindae  Angli' 
canoe  Societatis  (1660);  D.  Jardine,  Gunpowder  Plot  (1857);  J. 
Morris,  S.  J.,  Condition  of  the  Catholics  under  James  I.  (1872),  con- 
taining Father  Gerard's  narrative;  J.  H.  Pollen,  Father  Henry 
Garnet  and  the  Gunpowder  Plot  {1888);  S.  R.  Gardiner,  What  Gun- 
powder Plot  was  (1897),  in  reply  to  John  Gerard,  S.J.,  What  was  the 
Gunpowder  Plot?  (1897);  J.  Gerard,  CorUribuiions  towards  a  Life  of 
Pother  Henry  Gam^  (1898).  See  also  State  Trials  II.,  and  Cal.  of 
State  Papers  Dom.,  (1603--1610).  The  original  documents  are  pre- 
served in  the  Gunpowder  Plot  Book  at  the  Record  Office. 


GARNET,  a  name  applied  to  a  group  of  closely-related 

minerals,  many  of  which  are  used  as  gem-stones.  The  name 
probably  comes  from  the  Lat.  granaticus,  a  stone  so  named  from 
its  resemblance  to  the  pulp  of  the  pomegranate  in  colour,  or  to  its 
seeds  in  shape;  or  possibly  from  granum,  "  cochineal,"  in  allusion 
to  the  colour  of  the  stone.  The  garnet  was  included,  with  other 
red  stones,  by  Theophrastus,  under  the  name  of  &i<4?pa£,  while 
the  common  garnet  seems  to  have  been  hi&  iarBp&iaov.  TUay 
groups  several  stones,  including  garnet,  under  the  term  corfrvn- 
culus.  The  modem  carbtmcle  is  a  deep  red  garnet  (almandine) 
cut  en  cabochan,  or  with  a  smooth  convex  surface,  frequently 
hollowed  out  at  the  back,  in  consequence  of  the  depth  of  colour, 
and  sometimes  enlivened  with  a  foil  (see  Almandine).  The 
Hebrew  word  nophek,  translated  &yBpa^  in  the  Septuagznt,  seems 
to  have  been  the  garnet  or  carbuncle,  whilst  barekelh  (an&paySos 
of  the  Septuagint),  though  also  rendered  "  carbuncle,"  was  prob- 
ably either  beryl  or,  in  the  opinion  of  Professor  FHnders  Petrie, 
rock-crystal.  Garnets  were  used  as  beads  in  ancient  Egypt. 
Though  not  extensively  employed  by  the  Greeks  as  a  material  for 
engraved  gems,  it  was  much  used  for  this  purpose  by  the  Romans 
of  the  Empire.  Flat  polished  slabs  of  garnet  are  found  inlaid 
in  mosaic  vork  in  Anglo-Saxon  and  Merovingian  jewelry,  the 
material  used  being  almandine,  or  "  precious  garnet." 

Garnets  vary  considerably  in  chemical  composition,  but  the 
variation  is  limited  within  a  certain  range.  All  are  orthosilicates, 
conformable  to  the  general  formula  R'iR"'2(Si04)i,  where  R'  = 
Ca,  Mg,  Fe,  Mn,  and  R"'  =  Al,  Fe,  Cr.  Although  there  are  many 
kinds  of  garnet  they  may  be  reduced  to  the  following  six  types, 
which  may  occur  intermixed  isomorphously: — 

1.  Calcium-aluminium  garnet  (Grossularite),  CaiAliSiiOu. 

2.  Calcium-ferric  parnet  (Andradiie),  CajFejSiiOu. 

3.  Catcium-chrommm  ^met  {Uvarotnte),  CaiCrtSijOit. 

4.  Magnesium-aluminium  garnet  {Pyrojfe),  MgtAl^iiOu. 

5.  Ferrous-aluminium  garnet  (Almandine),  FcJilSUOit. 

6.  Manganous-aluminium  garnet  {Spessartine),  Mn^AlISiJOl^ 
These  are  frequently  called  respectively : — (i)  Lime-alumina  garnet ; 

(2)  lime-iron  garnet;  (3)  lime-chrome  garnet;  (4)  magnesia-aTumina 
garnet;  (5)  iron-alumina  garnet;  (6)  manganese-alumma  garnet. 

The  types  are  usually  modified  by  isomorphous  replacement  of 
some  of  their  elements. 

All  garnets  crystallize  in  the  cubic  system,  usually  in  rhombic 
dodecahedra  or  in  icositetrahedra,  or  in  a  combination  of  the  two 
forms  (see  fig.).   Octahedra  and  cubes  are  rare,  but  the  six-faced 
octahedron  occurs  in  some  of  the  com- 
binations.   Cleavage  obtains  parallel  y^V^S. 
to  the  dodecahedron,  but  is  imperfect.      ^^-i  \ 
The  hardness  varies  according  to  com-    JrsX.  '>^v'*'v/S. 
position  from  6-5  to  7-5,  and  the  specific  ^\''\  y^vV^^v!*^ 
gravity  in  like  manner  has  a  wide  \ 
range,  varying  from  3-4  in  the  calcium-  ^'Vj 
aluminium  garnets  to  4-3  in  the  ferrous-   \yC  /'s/**\^^y^ 
aluminium  species.    Sir  Arthmr  H.  ^V->v^ 
Church  fotmd  that  many  garnets  when  ^^^''^ /^^^ 
fused  yielded  a   product  of  lower  ^^c^ 
density  than  the  original  mineral.  The 

colour  is  typically  red,  but  may  be  brown,  yellow,  green  or  even 
black,  while  some  garnets  are  colourless.  Being  cubic  the  garnets 
are  normally  singly  refracting,  but  anomalies  frequently  occur, 
leading  some  authorities  to  doubt  whether  the  mineral  is  really 
cubic.  The  refractive  power  of  garnet  is  high,  so  that  in  micro- 
scopic sections,  viewed  by  transmitted  light,  the  mineral  stands 
out  in  relief. 

Garnets  are  very  widely  distributed,  occurring  in  crystalline 
schists,  gneiss,  granite,  metamorphic  limestone,  serpentine,  and 
occasionally  in  volcanic  rocks.  With  omphacite  and  smaragdite, 
garnet  forms  the  peculiar  rock  called  eclogite.  The  garnets  used  for 
industrial  purposes  are  usually  found  loose  in  detrital  depmits, 
weathered  from  the  parent  rock,  though  in  some  important  worldngs 
the  rock  is  quarried.  The  garnets  employed  as  gem-stones  are 
described  under  their  respective  headings  (see  Almandine,  Cinna- 
mon Stone,  Demantoid  and  Pyrope).  Most  of  the  minerals  noticed 
in  this  article  are  of  scientific  rather  than  commercial  interest. 

Grossularite  or  "  gooaeberry-stone,"  is  typically  a  brownish-«reen 
garnet  from  Siberia,  known  also  as  mluite  (a  name  applied  auo  to 
veNivianite,  S-v.).  from  the  river  Wilui  where  it  occurs.  It  is  related 
to  hessonite,  or  cinnamon-stone.  A  Mexican  variety  occurs  in  rose- 
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(rink  dodecahedtB.  RomanaovHe  u  a  Iwown  garnet,  of  grossubuia- 
type,  fnmi  Finland,  taking  ita  name  from  Count  Romanzov.  Andra- 
(Ute  was  named  by  J.  D.  Dana  after  B.  J-  d'Andrada  e  Sitva,  who 
described,  in  1800,  one  of  its  varieties  allochroite,  a  Norwegian 
garnet,  so  named  from  its  variable  colour.  This  species  includes 
most  of  the  common  garnet  occurring  in  granular  and  compact 
masses,  sometimes  forming  garnet  rock.  To  andradite  may  be 
referred  melanite,  a  black  garnet  well  known  from  the  volcanic 
tuffs  near  Rome,  used  occasionally  in  the  i8th  century  for  mourning 
jewelry.  Another  black  garnet,  in  small  crystals  from  the  Pyrenees, 
u  called  pyrenrite.  Under  andradite  may  also  be  placed  topazolite, 
a  honey-ydkm  garnet,  rather  like  topaz,  from  Piedmont;  colo 
phonite,  a  brown  resin-hke  garnet,  with  which  certain  kinds  of 
idocrase  have  been  confused;  aplome,  a  green  garnet  from  Saxony 
and  Siberia;  and  jelletite,  a  green  Swiss  garnet  named  after  the 
Rev.  J.  H.  Jellet.  Here  also  may  be  placed  th^  green  Siberian 
mineral  termed  demantoid  (g.ff.),  sometimea  improperly  called 
olivine  by  jewellers.^  Uvanmte,  named  after  a  Rusaan  minister, 
Count  S.  S.  Uvarov,  is  a  rare  green  garnet  from  Siberia  and  Canada, 
but  though  tA  fine  colour  Is  never  found  in  crystals  large  enough  for 
gem-stones.  Spe^rtite,  or  spessartine,  named  after  Spessart,  a 
German  locality,  is  a  fine  aurora-red  garnet,  cut  for  jewelry  when 
sufficiently  clear,  and  rather^  resembling  cinnamon-stone.  It  is 
found  in  Ceylon,  and  notably  in  the  mit^-mines  in  Amdia  county, 
Virginia,  United  States.  A  beautiful  rose-red  garnet,  forming  a 
fine  gem-stone,  occurs  in  gravels  in  Macon  county,  N.C.,  and  has 
been  described  by  W.  E.  Hidden  and  Dr  J.  H.  Pratt  under  the  name 
of  riuxiolite.  It  seems  related  to  both  almandine  and  pyrope,  and 
shows  the  absorption-spectrum  of  almandine.  The  Bohemian  garnets 
laively  used  in  jewelry  belong  to  the  species  pyrope  (q.v.). 

Garnets  are  not  only  cut  as  gems,  but  are  used  for  the  bearings  of 
pivots  in  watches,  and  are  in  much  request  for  abrasive  purposes. 
Garnet  paper  is  largely  used,  especially  in  Anierica,  in  place  of  sand- 
paper for  smoothing  woodwork  and  for  scouring  leather  in  the  boot- 
trade.  As  an  abrasive  agent  it  is  worked  at  several  localities  in  the 
United  States,  especially  in  New  York  State,  along  the  borders  of 
the  Adirondacks,  where  it  occurs  in  limestone  and  in  gneiss.  Much 
of  the  garnet  used  as  an  abrasive  is  coarse  almandine.  Common 
garnet,  where  abundant,  has  sometimes  been  used  as  a  fluxing  agent 
in  metallurgical  operations.  Garnet  has  been  formed  arttfidally, 
and  is  known  as  a  furnace-product. 

It  may  be  noted  that  the  name  of  white  garnet  haa  been  given  to 
the  mineral  leudte,  which  occurs,  like  euneC,  crystallized  in  icosi- 
tetrahedra.  (F.W.R.*) 

GARNETT*  RICHARD  (1835-1906),  English  librarian  and 
author,  son  of  the  learned  philologist  Rev.  Richard  Gamett 
(1789-1850),  priest-vicar  of  Ijchfield  cathedral  and  afterwards 
keeper  of  printed  books  at  the  British  Museum,  who  came  of  a 
Yorkshire  family,  was  born  at  Lichfield  on  the  27th  of  February 
1835.  His  father  was  really  the  pioneer  of  modem  philological 
research  in  England;  his  articles  in  the  Qiiar;«r/y  Review  (1835, 
1S36)  on  English  lexicography  and  dialects,  and  on  the  Celtic 
question,  and  his  essays  in  tfae  Transactions  of  the  Philological 
Society  (reprinted  1859),  were  invaluable  to  the  later  study  of 
the  EngUsh  language.  The  son,  who  thus  owed  much  to  his 
parentage,  was  educated  at  home  and  at  a  private  school,  and  in 
1851,  just  after  his  father's  death,  entered  the  British  Museum  as 
an  assistant  in  the  library.  In  1875  he  rose  to  be  superintendent 
of  the  reading-room,  and  from  1890  to  1899,  when  he  retired,  he 
was  keeper  of  tfae  printed  books.  In  1883  he  was  given  the 
degree  of  LL.I>.  at  Edinburgh,  an  honour  repeated  by  other 
universities,  and  in  1895  he  was  made  a  C.B. 

His  long  connexion  with  the  British  Museum  library,  and  the 
value  of  his  services  there,  made  him  a  well-known  figure  in  the 
literary  world,  and  he  published  much  original  work  in  both 
prose  and  verse.  His  chief  publications  in  book-form  were: 
in  verse,  Primula  (1858),  loin  Egypt  (1859),  Id^  and  Epigrams 
(1869,  republished  in  1892  as  A  Chaplet  from  the  Greek  Anthology), 
The  Queen  and  other  Poems  (1903),  Collected  Poems  (1893);  in 
prose,  biographies  of  Carlyle  (1887),  Emerson  (1887),  Milton 
(1890),  Edward  Gibbon  Wakefield  (1898);  a  volume  of  re- 
markably original  and  fanciful  tales.  The  Twilight  of  the  Gods 
(1888);  a  tragedy,  IpJrigenia  in  Delphi  (1890);  A  Short  History 
of  Italian  LUerature  (1898) ;  Essays  in  IJbrariMskip  and  Siblio- 
phily  (1899);  Essays  of  an  Ex-librarian  (1901).  He  was  an 
extensive  contributor  to  the  Encyclopaedia  Britannica  and  the 
Dictionary  of  National  Biography,  editor  of  the  International 
Library  of  Famous  Literature,  and  co-editor,  with  E.  Gosse,  of  the 
elaborate  English  Literature:  an  illustrated  Record.  So  multi- 
farious was  his  output,  however,  in  contributions  to  reviews,  &c.. 
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and  as  translator  or  editor,  that  this  list  represents  only  a  small 
part  of  his  published  work.  He  was  a  member  of  numerous 
learned  literary  societies,  British  and  foreign.  His  facility  as  an 
expositor,  and  his  gift  for  ludd  and  acute  generalisation,  together 
with  his  eminence  as  a  bibliophile,  gave  his  work  an  authority 
which  was  univmally  recognized,  though  it  stunetimes  suffered 
from  his  rdjring  too  much  on  his  memory  and  his  power  of 
generalizing— remaritable  as  both  usually  were — in  cases 
requiring  greater  precision  of  statement  in  matters  of  detail.  But 
as  an  interpreter,  whether  of  biography  or  belles  lettres,  who 
brought  an  unusually  wide  range  of  book-learning,  in  its  best 
sense,  interestingly  and  comprehensibly  before  a  large  public,  and 
at  the  same  time  acceptably  to  the  canons  of  careful  scholarship, 
Dr  Gamett's  writing  was  always  characterized  by  clearness, 
common  sense  and  sympathetic  appreciation.  His  official 
career  at  the  British  Museum  marked  an  epoch  in  the  manage- 
ment of  the  Hbrary,  in  the  history  of  which  his  place  is  second 
only  to  that  tA  Panizri.  Besides  introducing  the  "  sliding  press  " 
in  1887  he  was  responsible  for  reviving  the  publication  of  the 
general  catalogue,  the  printing  of  which,  interrupted  in  1841,  was 
resumed  under  him  in  1880,  and  graduaUy  completed.  The  anti- 
podes of  a  Dryasdust,  his  human  interest  in  books  made  him  an 
ideal  librarian,  and  his  courtesy  and  helpfulness  were  outstanding 
features  in  a  personality  of  singular  charm.  The  whole  bookish 
world  looked  on  him  as  a  friend.  Among  his  "  hobbies  "  was  a 
study  of  astrology,  to  which,  without  associating  his  name  with 
it  in  public,  he  devoted  prolonged  inquiry.  Under  the  pseudonym 
of  "  A.  G.  Trent "  be  published  in  x88o  an  artide  (in  the  Uni- 
versity  Magazine)  on  "  The  Soul  and  the  Stars  " — quoted  in 
Wilde  and  Dodson's  Natal  Astnlogy,  He  satisfied  himself  that 
there  was  more  truth  in  the  old  astrology  than  mod^  criticism 
supposed,  and  he  had  intended  to  publish  a  further  monograph 
on  the  subject,  but  the  intention  was  frustrated  by  the  ill-health 
which  led  up  to  his  death  on  the  13th  of  April  1906.  He  married 
(1863)  an  Irish  wife,  Olivia  Namey  Singleton  (d.  1903),  and  had  a 
family  of  six  children;  his  son  Edward  (b.  1868)  being  a  well- 
known  literary  man,  whose  wife  translated  Turgeneff's  works 
into  English.  (H.  Ch.) 

GARNIER.  CLfiMENT  JOSEPH  (1813-1881),  French  econo- 
mist, was  bom  at  Beuil  (Alpes  maritimes)  on  the  3rd  of  October 
1813.  Coming  to  Paris  he  studied  at  the  £cole  de  Commerce,  of 
which  he  eventually  became  secretary  and  finally  a  professor. 
In  1842  he  founded  with  GUbert-Urbain  Guillaumin  (1803-1864) 
the  Soci£t£  d*£conomie  politique,  becoming  its  secretary,  a  post 
which  he  held  till  his  death;  and  in  1846  he  organized  the 
Association  pour  la  Libert^  des  £changes.  He  also  helped  to 
establish  and  edited  for  many  years  the  Journal  des  iconomistes 
and  the  Annuaire  de  Viconomie  politique.  Of  the  school  of 
laissez  faire,  he  was  engaged  during  his  whole  life  in  the  advance- 
ment of  the  science  of  political  economy,  and  in  the  improve- 
ment of  French  commercial  education.  In  1873  he  became  a 
member  of  the  Institute,  and  in  1876  a  senator  for  the  depart- 
ment in  which  he  was  bom.  He  (Hed  at  Paris  on  the  35th  ol 
September  1881.  Of  his  w^tings,  the  following  are  the  more 
important:  Traili  d'tconomie  politique  (1845),  Richard  Cohden 
et  la  Ligue  (1846},  Traiti  des  finances  (1862},  and  Principes  du 
population  (1857). 

GARNIER.  GERMAIN.  Marquis  (1754-1821),  French  poli- 
tician and  economist,  was  bom  at  Auxerre  on  the  8th  of  November 
1754.  He  was  educated  for  the  law,  and  obtained  when  young 
the  office  of  procureur  to  the  ChAtelet  in  Paris.  On  the  calling  of 
the  states-general  he  was  elected  as  one  of  the  dipuUs  suppliants 
of  the  dty  of  Paris,  and  in  1791  administrator  of  the  department 
of  Paris.  After  the  loth  of  August  1792  he  withdrew  to  the 
Pays  de  Vaud,  and  did  not  rettim  to  France  till  1795.  In  public 
life,  however,  he  seems  to  have  been  singularly  fortunate.  In 
1797  he  was  on  the  list  of  candidates  for  the  Directory;  in  1800 
he  was  prefect  of  Seine-et-Oise;  and  in  1804  he  was  made  senator 
and  in  1808  a  count.  After  the  Restoration  he  obtained  a  peerage, 
and  on  the  return  of  Louis  XVIII.,  after  the  Hundred  Days,  he 
became  minister  of  state  and  member  of  privy  council,  and  in 
1S17  was  created  a  marquis.   He  died  at  Paris  on  the  4th  of 
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October  1S31.  At  court  he  was,  when  young,  noted  for  his  facile 
power  (rf  writing  society  verse,  but  his  literary  reputation  depends 
rather  on  his  later  works  on  political  economy,  especially  his 
admirable  translation,  with  notes  and  introduction,  of  Smith's 
Wealth  of  Nations  (1805)  and  his  Histoire  de  la  monnaU  (2  vols., 
1819),  which  contains  much  sound  and  well-arranged  material. 
His  AMgidesprindpesde  VScon.  polit.  (1796)  is  a  very  clear  and 
instructive  manual.  The  valuable  Desa%pUon  giograpkique, 
physigus,  et  politique  du  dtpariemciU  de  Sane-^-Oise  (iSoa)  was 
drawn  up  from  his  instructioos.  Other  works  are  De  la  propri&i 
(1792)  and  Histoire  des  hanques  d'escompte  (1806), 

GARNIER,  JEAN  LOUIS  CHARLES  (1825-1898),  French 
architect,  was  bom  in  Farts  on  the  6th  of  November  1825.  He 
was  educated  in  a  primary  school,  and  it  was  intended  that  be 
should  pursue  his  father's  craft,  that  of  a  wheelwright.  His 
mother,  however,  having  heard  that  with  a  little  previous  study 
he  might  enter  an  architect's  office  and  eventually  become  a 
measuring  surveyor  {vinficattur)^  and  earn  as  much  as  six  francs 
a  day,  and  foreseeing  that  in  consequence  of  his  delicate  health 
he  would  be  unfit  to  work  at  the  forge,  sent  him  to  learn  drawing 
and  mathematics  at  the  Petite  £cole  de  Dessin,  in  the  rue  de 
HMedne,  the  cradle  of  so  many  o£  the  great  artists  of  France. 
His  iu:ogres8  was  such  as  to  justify  his  being  sent  first  into  an 
architect's  office  and  then  to  the  well-known  atelier  of  Lebas, 
where  he  began  his  studies  in  preparation  for  the  examination  of 
the  £cole  des  Beaux  Arts,  which  he  passed  in  1842,  at  the  age  of 
seventeen.  Shortly  after  his  admission  it  became  necessary  that 
he  should  support  himself,  and  accordingly  he  worked  during  the 
day  in  various  architects'  offices,  among  them  in  that  of  M. 
Viollet-le-Duc,  and  confined  his  studies  for  the  ficole  to  the 
evening.  In  1848  he  carried  off,  at  the  early  age  of  twenty-three, 
the  Grand  Prix  de  Rome,  and  with  his  comrades  in  sculpture, 
engraving  and  music,  set  off  for  the  Villa  de  Medids.  His 
principal  works  were  the  measured  drawings  of  the  Forum  of 
Trajan  and  the  temple  of  Vesta  in  Rome,  and  the  temple  of 
Serapis  at  Pozmoli.  In  the  fifth  year  of  his  travelling  student- 
ship he  went  to  Athens  and  measured  the  temple  at  Aegina, 
subsequently  working  out  a  complete  restoration  of  it,  with  its 
polychromatic  decoration,  which  was  published  as  a  monograph 
in  1877.  The  elaborate  set  of  drawings  which  he  was  com- 
missioned by  the  due  de  Luynes  to  make  of  the  tombs  of  the 
house  of  Anjou  were  not  published,  owing  to  the  death  of  his 
patron;  and  since  Gamier's  death  they  have  been  given  to  the 
library  of  the  £cole  des  Beaux  Arts,  along  with  other  drawings  he 
made  in  Italy.  On  his  return  to  Paris  in  1853  he  was  i4)pointed 
surveyor  to  one  or  two  govmmient  building  with  a  very 
moderate  salary,  so  that  the  commission  given  him  by  M.  Victor 
Baltard  to  m^e  two  water-cobur  drawings  of  the  H6tel  de 
Ville,  to  be  placed  in  the  album  presented  to  Queen  Victoria  in 
1855,  on  the  occasion  of  her  visit  to  Paris,  proved  very  acceptable. 
These  two  drawings  are  now  in  the  library  at  Windsor. 

In  i860  came,  at  last,  Garnler's  chance:  a  competition  was 
announced  for  a  design  for  a  new  imperial  academy  of  music,  and 
out  of  163  competitors  Gamier  was  one  of  five  selected  for  a 
second  competition,  in  which,  by  imanimous  vote,  he  carried  off 
the  first  prize,  and  the  execution  of  the  design  was  placed  in  his 
hands.  Begun  in  i86x,  but  delayed  in  its  completion  by  the 
Franco-German  War,  it  was  not  till  1875  that  the  stnicture  of  the 
present  Grand  Opera  House  of  Paris  was  finished,  at  a  cost  of 
about  35,000,000  francs  (£1,430,000).  During  the  war  the  build- 
ing was  utilized  as  the  municipal  storehouse  of  provisions.  The 
staircase  and  the  magnificent  hall  are  the  finest  portion  of  the 
interior,  and  alike  in  conception  and  realization  have  never  been 
approached.  Of  Garnier's  other  works,  the  most  remarkable  are 
the  Casino  at  Monte  Carlo,  the  Bischoffsheim  villa  at  Bordighera, 
the  HAtel  du  Cercle  de  la  Librairie  in  Paris;  and,  among  tombs, 
those  of  the  musicians  Bizet,  Offenbach,  Mass^andDuprato.  In 
1874  he  was  elected  a  member  of  the  Institute  of  France,  and 
after  passing  through  the  grades  of  chevalier,  officer  and  com- 
mander of  the  L^ion  of  Honour,  received  in  1895  the  rank  of 
grand  officer,  a  high  distinction  that  had  never  before  been 
granted  to  an  architect.   Charles  Gamier's  reputation  was  not 


confined  to  France;  it  was  recognized  by  all  the  countries  of 
Europe,  and  in  England  he  received,  in  1886,  the  royal  gold  medal 
of  the  Royal  Institute  of  Architects,  given  by  Queen  Victoria. 
Besides  his  monograph  on  the  temple  of  Aegina,  he  wrote 
several  works,  of  which  Le  Nouvel  Opera  de  Paris  is  the  most 
valuable.  For  the  International  Exhibition  of  1889  he  designed 
the  buildings  illustrating  the  "  History  of  the  House  "  in  all 
periods,  and  a  work  on  this  subject  was  afterwards  published  by 
him  in  conjunction  with  M.  Ammann.  Not  the  least  of  his 
claims  to  the  gratitude  of  his  country  were  the  services  which  he 
rendered  on  die  various  art  juries  appointed  by  the  state,  the 
Institute  of  France,  and  the  Ecole  des  Beaux-Arts,  services  which 
in  France  are  rendered  in  an  honorary  capacity.  Gamier  died 
on  the  3rd  of  August  1898.  (R.  P.  S.) 

GARNIER,  MARIE  JOSEPH  FRANgOIS  [FkancisI  (1839- 
1873),  French  officer  and  explorer,  was  bom  at  St  fitienne  on  the 
25th  of  July  1839.  He  entered  the  navy,  and  after  voyaging 
in  Brazilian  waters  and  the  Pacific  he  obtained  a  post  on  the 
staff  of  Admiral  Charner,  who  from  i860  to  1862  was  campaign- 
ing in  Cochin-China.  After  some  time  spent  in  France  he 
retiiraed  to  the  East,  and  in  1862  he  was  appointed  inspector  of 
the  natives  in  Cochin-China,  and  entrusted  with  the  administra- 
tion of  Cho-lon,  a  suburb  of  Saigon.  It  was  at  his  snggestion 
that  the  marquis  de  Chasseloup-Laubat  determined  to  send  a 
mission  to  explore  the  valley  of  the  Mekong,  but  as  Gamier  was 
not  considered  old  enough  to  be  put  in  command,  the  chief 
authority  was  entrusted  to  Captain  Doudart  de  Lagr€e.  In  the 
course  of  the  expedition — to  quote  the  words  of  Sir  Roderick 
Murchison  addressed  to  the  youthful  traveller  when,  in  1870,  he 
was  presented  with  the  Victoria  Medal  of  the  Royal  Geographical 
Society  of  London — from  Kratie  in  Cambodia  to  Shanghai 
5392  m.  were  traversed,  and  of  these  3625  m.,  chiefiy  of  country 
unknown  to  European  geography,  were  surveyed  with  care,  and 
the  positions  fixed  by  astronomical  observations,  nearly  the  whole 
of  the  observations  bdng  taken  by  Gamier  himself.  Volunteering 
to  lead  a  detachment  to  Talifu,  the  capital  of  Sultan  Suleiman, 
the  sovereign  of  the  Mahommedan  rebds  in  Yunnan,  he  success- 
fully carried  out  the  more  than  adventurous  enterprise.  When 
shortly  afterwards  Lagr6e  died.  Gamier  naturally  assumed  the 
command  of  the  expedition,  and  he  conducted  it  in  safety  to  the 
Yang-tsze-Kiang,  and  thus  to  the  Chinese  coast.  On  his  return 
to  France  he  was  received  with  enthusiasm.  The  preparation  of 
his  narrative  was  interrupted  by  the  Franco-German  War,  and 
during  the  siege  of  Paris  he  served  as  principal  staff  officer  to  the 
admiral  in  command  of  the  eighth  "  sector."  His  experiences 
during  the  siege  were  published  anonymousty  in  the  feuilletonoE 
Le  TempSf  and  appeared  separately  as  Le  Siige  de  Paris,  journal 
d'un  ojicier  de  marine  (1871).  Returning  to  Cochin-China  he 
found  the  political  circumstances  of  the  country  unfavourable 
to  further  exploration,  and  accordingly  he  went  to  China,  and  in 
1873  followed  the  upper  coiurse  of  the  Yang-tsze-Kiang  to  the 
waterfalls.  He  was  next  commissioned  by  Admiral  Duprfi, 
governor  of  Cochin-China,  to  foimd  a  French  protectorate  or  a 
new  colony  in  Tongking.  On  the  20th  of  November  1873  he  took 
Hanoi,  the  capital  of  Tongking,  and  on  the  21st  of  December  he 
was  slain  in  fight  with  the  Blac^  Flags.  His  chief  fame  rests  on 
the  fact  that  he  originated  the  idea  of  exploring  the  Mekong,  and 
carried  out  the  larger  portion  of  the  work. 

The  narrative  of  the  principal  expedition  appeared  in  18/3,  as 
Voyage  d'exploralion  en  indo-Chine  effectui  pendant  les  annies  1866, 
1867  et  1808,  publiS  sous  la  direction  de  M.  Francis  Gamier,  avee 
le  concours  de  M.  Delaporte  et  de  MM.  Joubert  et  Tkorel  (2  vols.). 
An  account  of  the  Yang-tsze-Kiang  from  Garnier's  pen  is  given  in 
the  Bulletin  de  la  Soc.  de  Giog.  (1874).  His  Chronvpte  royale  du 
Cambodje,  was  reprinted  from  the  Journal  Asiaiioue  tn  1872.  See 
Ocean  Highways  (1874)  for  a  memoir  by  Colonel  Yule;  and  Hugh 
Clifford,  Further  India,  in  the  Story  oi  exploration  series  (1904). 

GARNIER,  ROBERT  {c.  1S45-C.1600),  French  tragic  poet,  was 
born  at  Fert6  Bernard  (Le  Maine)  in  1545.  He  published  his 
first  worii  while  still  a  law-student  at  Toulouse,  where  he  won  a 
prize  (1565)  in  the  jewc  fioram.  It  was  a  collection  of  lyrical 
pieces,  now  lost,  entitled  Plaintes  amoureuses  de  Robert  Gamier 
(1565).   After  some  practice  at  the  Parisian  bar,  he  became 
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conseiller  du  rot  au  siSge  pr^sidial  et  s^n^cbaitssSe  of  Le  Maine, 
his  native  district,  and  later  Iieutenant-g6ii6ral  criminel.  His 
friend  Lacroix  du  Maine  says  that  he  enjoyed  a  great  reputation 
as  an  orator.  He  was  a  distinguished  magistrate,  of  considerable 
weight  in  his  native  province,  who  gave  his  leisure  to  literature, 
and  whose  merits  as  a  poet  were  fully  recognized  by  his  own 
generation.   He  died  at  I<e  Mans  probably  in  1599  or  1600. 

In  his  early  plays  he  was  a  dose  follows  of  the  school  of 
dramatists  who  were  inspired  by  the  study  of  Seneca.  In  these 
productions  there  is  Httie  that  is  strictly  dramatic  except  the 
form.  A  tragedy  was  a  series  of  rhetorical  speeches  reUeved  by  a 
lyric  chorus.  His  pieces  in  this  maimer  are  Porcie  (published 
1568,  acted  at  the  hfitel  de  Bourgogne  in  1573)1  CornHie  and 
Hippdyle  (both  acted  in  1573  and  printed  in  iS74)-  In  Porcie 
the  deaths  of  Cassius,  Brutus  and  Portia  are  each  the  subject  of 
an  eloquent  recital,  but  the  action  is  confined  to  the  death  of  the 
nurse,  who  alone  is  allowed  to  die  on  the  stage.  His  nest  group 
of  tragedies — Marc-Antoine  (1578),  La  Troade  (1579)1  M^gone 
(acted  and  printed  1580) — shows  an  advance  on  tiie  theatre  of 
£tieime  Jodelle  and  Jacques  Gr6vin,  and  on  his  own  early  plays, 
in  so  much  that  the  rhetorical  element  is  accompanied  by  abund- 
ance of  action,  though  this  is  accomplished  by  the  plan  of  joining 
together  two  virtually  independent  pieces  in  the  same  way. 

In  1582  and  1583  he  produced  his  two  masterpieces  Brada- 
mante  and  Les  Juives.  In  BradamarUe,  which  alone  of  his  plays 
has  no  chorus,  he  cut  himself  adrift  from  Senecan  models,  and 
sought  his  subject  in  Ariosto,  the  result  being  what  came  to  be 
known  later  as  a  tragi-comedy.  The  dramatic  and  romantic 
story  becomes  a  real  drama  in  Gamier's  hands,  though  even 
there  the  lovers,  Bradamante  and  Roger,  never  meet  on  the  stage. 
The  contest  in  the  mind  of  Roger  supplies  a  genuine  dramatic 
interest  in  the  manner  of  Corneille.  Les  Juives  is  the  pathetic 
story  of  the  barbarous  vengeance  of  Nebuchadnezzar  on  the 
Jewish  king  Zedekiah  and  his  children.  The  Jewish  women 
lamenting  the  fate  of  their  children  take  a  principal  part  in  this 
tragedy,  which,  although  almost  entirely  elegiac  in  conception, 
is  singularly  well  designed,  and  gains  unity  by  the  personality  of 
the  prophet.  M.  Faguet  says  that  of  all  French  tragedies  of  the 
16th  and  17th  centuries  it  is,  with  Atholie,  the  best  constructed 
with  regard  to  the  requirements  of  the  stage.  Actual  representa- 
tion is  continually  in  the  mind  of  the  author;  bis  drama,  is,  in 
fact,  visually  conceived. 

Gamier  must  be  regarded  as  the  greatest  French  tragic  poet  of 
his  century  and  the  precursor  of  the  great  achievements  of  the 
next. 

The  best  edition  of  his  works  is  by^  WendeHn  Foerster  (Hetlbronn, 
4  vqIb.,  1882-1883).  A  detailed  criticism  of  his  w<»'Ies  is  to  be  found 
in  Emile  Faguet,  La  TragSdU  frattfaise  au  XVI*  siide  (1883,  pp. 

183-307). 

OARNIER-PAOdS.  ^TIENNE  JOSEPH  U>nt5  (1801-1841), 
French  politician,  was  born  at  Marseilles  on  the  37th  of  December 
iSoi.  Soon  after  his  birth  his  father  Jean  Francois  Gamier,  a 
naval  surgeon,  died,  and  his  mother  married  Simon  Pagis,  a 
coUege  professor,  by  whom  she  had  a  son.  The  boys  were  brought 
up  together,  and  took  the  double  name  Gamier-Pagfo.  £tieime 
found  employment  first  in  a  commercial  house  in  Marseilles,  and 
then  in  an  insurance  office  in  Paris.  In  1825  he  began  to  study 
law,  and  made  some  mark  as  an  advocate.  A  keen  opponent  of 
the  Restoration,  he  joined  various  democratic  societies,  notably 
the  AOe-toi,  le  del  t'aidera,  an  organization  for  purifying  the 
electicsia.  He  took  part  in  the  revolution  of  July  18130;  became 
secretary  of  the  Aide-toi,  k  cid  t'aidera,  whose  pn^>aganda  he 
brought  into  line  with  anti-monarducal  ideas;  and  in  1831 
was  sent  from  Isdre  to  the  chamber  of  deputies.  He  was  con- 
cemed  in  the  preparation  of  the  Compte  rendu  of  1833,  and 
advocated  universal  suffrage.  He  was  an  eloquent  speaker,  and 
his  sound  knowledge  of  business  and  finance  gave  him  a  marked 
influence  among  all  parties  in  the  chamber.  He  died  in  Paris  on 
the  23rd  of  June  1841. 

His  half-brother,  Lonis  Antoine  Garni£r-Pag^  (1803- 
1878),  fought  on  the  barricades  during  the  revolution  of  July 
1830,  and  after  £tienne's  death  was  elected  to  the  chamber  of 


deputies  (1842).  He  was  a  keen  promoter  of  reform,  and  was  a 
leading  spirit  in  the  affair  of  the  reform  banquet  fixed  for  the 
22nd  of  February  1848.  He  was  a  member  of  the  provisional 
government  of  1848,  and  was  named  mayor  of  Paris.  On  the 
5th  of  March  1848  he  was  made  minister  of  finance,  and  incurred 
great  unpopularity  by  the  imposition  of  additional  taxes.  He 
was  a  member  of  the  Constituent  Assembly  and  of  the  Executive 
Commission.  Under  the  Empire  he  was  conspicuous  in  the 
republican  opposition  and  opposed  the  war  with  Prussia,  and 
after  the  fall  of  Napoleon  III.  became  a  member  of  the  Govern- 
ment of  National  Defence.  Unsuccessful  at  the  elections  for  the 
National  Assembly  (the  8th  of  February  1871),  he  retired  into 
private  life,  and  died  in  Paris  on  the  31st  of  October  1878.  He 
wrote  Hisioire  de  la  rivoluHon  de  1848  (1860-1862);  Histoire  de 
la  commission  ex(cutivt{i&69-iS72);md  L'Opposition  etPempire 
(1872).  i 

GARNISH,  a  word  meaning  to  fit  out,  equip,  furnish,  now 
particularly  used  of  decoration  or  ornament.  It  is  formed  from 
the  O.  Fr.  garnisant  or  guamissant,  participle  of  gamir,  guamir, 
to  furnish,  equip.  This  is  of  Teutonic  origin,  the  base  being 
represented  in  O.  Eng.  womian,  to  take  warning,  beware,  and 
Ger.  warnen,  to  warn.  Eng.  warn;  the  original  sense  would  be  to 
guard  against,  fortify,  hence  equip  or  fit  out.  The  meaning  of 
"  warn  "  is  seen  in  the  law  term  "  garnishee,"  a  person  who  owes 
money  to  or  holds  money  belonging  to  another  and  is  "  warned  " 
by  order  of  the  court  not  to  pay  it  to  his  immediate  creditor  but 
to  a  third  person  who  has  obtained  final  judgment  against  that 
creditor.  (See  Attachment;  Execution;  Banksuptcy.) 

GARO  HILLS,  a  dbtrict  of  British  India,  in  the  hills  division  of 
Eastern  Bengal  and  Assam.  It  takes  its  name  from  the  Garos,  a 
tribe  of  doubtful  ethnical  affinities  and  peculiar  customs,  by  whom 
it  is  almost  entirely  inhabited.  The  Garos  are  probably  a  section 
of  the  great  Bodo  tribe,  which  at  one  time  occupied  a  large  part  of 
Assam.  According  to  the  census  of  igoi  they  numbered  128,117. 
In  the  1 8th  century  they  are  mentioned  as  being  frequently  in 
conflict  with  the  inhabitants  of  the  plains  below  their  hills,  and  in 
1790  the  British  government  first  tried  to  reduce  them.  No 
permanent  success  was  achieved.  In  1852  raids  by  the  Garos 
were  followed  by  a  blodcade  of  the  hiUs,  but  in  1856  they  were 
again  in  revolt.  Again  a  r^tressive  expedition  was  despatched  in 
1861,  but  in  z866  there  was  a  further  raid.  A  British  officer  was 
now  posted  among  the  hills;  this  step  was  effective;  in  1869  the 
district  was  instituted,  and  though  in  1871  an  outrage  was 
committed  against  a  native  on  the  survey  staff,  there  was  little 
opposition  when  an  expedition  was  sent  in  1872-1873  to  bring  the 
whole  district  into  submission,  and  there  were  thereafter  no 
further  disturbances. 

Tlie  district  consists  of  the  last  spurs  of  the  Assam  hills,  which 
here  run  down  almost  to  the  bank  of  the  Brahmaputra,  where  that 
river  deboudies  upon  the  plain  of  Bengal  and  takes  its  great 
sweep  to  the  soudi.  The  administrative  headquartns  an  at 
Tura.  Hw  arm  ol  the  district  is  3x40  aq.  m.  In  1901  the 
population  was  138,374,  showing  an  increase  of  X4%  in  the 
decade.  The  American  missionaries  maintain  a  small  training 
school  for  teachers.  The  public  buildings  at  Tura  were  entirely 
destroyed  by  the  earthquake  of  June  12,  1S97,  and  the  roads  in 
the  district  were  greatly  damped  by  subsidence  and  fissures. 
Coal  in  large  quantities  and  petroleum  are  known  to  exist. 
The  chief  exports  are  a>tton,  timber  and  forest  products.  Trade 
is  small,  though  the  natives,  according  to  their  own  standard, 
are  prosperous.  They  are  fair  agriculturists.  Conmiunications 
within  the  district  are  by  cart-roads,  bridle-paths  and  native 
tracks. 

GARONNE  (Lat.  Garumna),  a  river  of  south-westem  France, 
rising  in  the  Maladetta  group  of  the  Pyrenees,  and  flowing  in  a 
wide  curve  to  the  Atlantic  Ocean.  It  is  formed  by  two  torrents, 
one  of  which  has  a  subterranean  course  of  2^  m.,  disappearing  in 
the  sink  known  as  the  Trou  du  Taureau  ("  bull's  hole  ")  and 
reappearing  at  the  Goueil  de  Jouteu.  After  a  course  of  30  m.  in 
Spanish  territory,  during  which  it  flows  through  the  fine  gorge 
called  the  VaU£ed'Aran,  the  Garonne  enters  France  in  the 
deoartment  of  Haute  Garonne  through  the  narrowdefile  ofithe 
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deeply  impressed  by  the  good  Quakes  zeal  and  devotion^  and  he 
resotved  to  join  him  and  devote  himself  therealter  to  the  work  of 

abolishing  slavery. 

In  pursuance  of  this  plan  he  went  to  Baltimore  in  the  autumn 
of  1839,  and  thenceforth  the  Genius  was  published  weekly, 
under  the  joint  editorship  of  the  two  men.  It  was  understood, 
however,  that  Garrison  would  do  most  of  the  editorial  work, 
while  Lundy  would  spend  most  of  his  time  in  lecturing  and 
procuring  aubscribers.  On  one  point  the  two  editors  differed 
radically,  Lundy  being  the  advocate  of  gradual  and  Garrison  of 
immediate  emancipation.  The  former  was  possessed  with  the 
idea  that  the  negroes,  on  being  emancipated,  must  be  colonized 
somewhere  beyond  the  limits  of  the  Umted  States;  the  latter 
held  that  they  should  be  emancipated  on  the  soil  of  the  country, 
with  all  the  rights  of  freemen.  In  view  of  this  difference  it  was 
agreed  that  each  should  speak  on  his  own  individual  responsibility 
in  the  paper,  appending  his  initial  to  each  of  his  articles  for  the 
information  of  the  reader.  It  deserves  mention  here  that  Garrison 
was  then  in  utter  ignorance  of  the  change  previously  wrought  in 
the  opinions  of  English  abolitionists  by  EUzabeth  Hey  rick's 
pamphlet  in  favour  of  immediate,  in  distinction  from  gradual 
emancipation.  The  sinfulness  of  slavery  being  admitted,  the 
duty  of  immediate  emancipation  to  his  clear  ethical  instinct  was 
perfectly  manifest.  He  saw  that  it  would  be  idle  to  expose  and 
denounce  the  evils  of  slavery,  while  responsibility  for  the  system 
was  placed  upon  former  generations,  and  the  duty  of  abolishing 
it  transferred  to  an  indefinite  future.  His  demand  for  immediate 
emancipation  fell  like  a  tocsin  upon  the  ears  of  slaveholders. 
For  general  talk  about  the  evils  of  slavery  they  cared  little,  but 
this  assertion  that  every  slave  was  entitled  to  instant  freedom 
lilled  them  with  alarm  and  roused  them  to  anger,  for  they  saw 
that,  if  the  conscience  of  the  nation  were  to  respond  to  the 
pr<^>osition,  the  S3rstem  must  inevitably  falL  The  Genius,  now 
that  it  had  become  a  vehicle  for  this  dangerous  doctrine,  was  a 
paper  to  be  feared  and  intensely  hated.  Baltimore  was  then  one 
of  the  centres  of  the  domestic  slave  trade,  and  upon  this  traffic 
Garrison  heaped  the  strongest  denundations.  A  vessel  owned  in 
Newburyport  having  taken  a  cargo  of  slaves  from  Baltimore  to 
New  Orleans,  he  characterized  the  transaction  as  an  act  of 
■'  domestic  piracy,"  and  avowed  his  purpose  to  '*  cover  with 
thick  infamy  '*  those  engaged  therein.  He  was  thereupon 
prosecuted  for  libel  by  the  owner  of  the  vessel,  fined  $50,  mulcted 
in  costs,  and,  in  default  of  payment,  committed  to  gaol.  His 
imprisonment  created  much  excitement,  and  in  some  quarters, 
in  spite  of  the  pro-slavery  spirit  of  the  time,  was  a  subject  of 
indignant  conunent  in  public  as  well  as  private.  The  excitement 
was  fed  by  the  publication  of  two  or  three  striking  sonnets, 
instinct  with  the  spirit  <d  liberty,  which  Garrison  inscribed  on  the 
walls  of  his  ceU.  One  of  these,  Freedom  of  Mind,  is  remarkable 
for  freshness  of  thought  and  terseness  of  expression. 

John  G.  Wbittier,  the  Quaker  poet,  interceded  with  Henry 
Clay  to  pay  Garrison's  fine  and  thus  release  him  from  prison. 
To  the  credit  of  the  slaveholding  statesman  it  must  be  said  that 
he  responded  favourably ,  but  before  he  had  time  for  the  requisite 
preliminaries  Arthur  Tappan,  a  philanthropic  merchant  of  New 
York,  contributed  the  necessary  sum  and  set  the  prisoner  free 
after  an  incarnation  of  seven  weeks.  The  partnership  between 
Garrison  and  Lundy  was  then  dissolved  by  mutual  ronsent,  and 
the  former  resolved  to  establish  a  paper  of  his  own,  in  which, 
upon  his  sole  responntnlity,  he  coidd  advocate  the  doctrine  of 
immediate  emancipation  and  o[^>ose  the  scheme  of  African 
colonization.  He  was  sure,  after  his  experiences  at  Baltimore, 
that  a  movement  against  slavery  resting  upon  any  less  radical 
foundation  than  this  would  be  ineffectual.  He  first  proposed  to 
establish  his  paper  at  Washington,  in  the  midst  of  slavery,  but  on 
returning  to  New  England  and  observing  the  state  of  public 
c^union  there,  he  came  to  the  conclusion  that  little  could  be  done 
at  the  South  while  the  non-slaveholding  North  was  lending  her 
influence,  through  pohtical,  commercial,  religious  and  social 
channeb,  for  the  sustenance  slavery.  He  determined,  therefore, 
to  publi^  his  pa^tti  in  Boston,  and,  having  issued  his  prospectus, 
set  himself  to  the  task  of  awiUcening  an  interest  in  the  subject  by 


means  of  lectures  in  some  of  the  principal  cities  and  towns  of  the 
North.  It  was  an  up-hill  work.  Contempt  for  the  negro  and 
indifference  to  his  wrongs  were  almost  universal.  In  Boston, 
then  a  great  cotton  mart,  he  tried  in  vain  to  procure  a  church  or 
vestry  for  the  deUvery  of  his  lectures,  and  thereupon  announced  in 
one  of  the  daily  journals  that  if  some  suitable  place  was  not 
promptly  offered  he  would  speak  on  the  common.  A  body  of 
infidels  imder  the  leadership  of  Abner  Kneeland  (1774-1844), 
who  had  previously  been  in  turn  a  Baptist  minister  and  the  editor 
of  a  Universalist  magazine,  proffered  him  the  use  of  their  small 
ball;  and,  no  other  place  being  accessible,  he  accepted  it  gratefully, 
and  delivered  therein  (in  October  1830)  three  lectures,  in  which 
he  unfcdded  his  principles  and  plans.  He  visited  privately  many 
of  the  leading  citizens  of  the  dty,  statesmen,  divines  and 
merchants,  and  besought  them  to  tike  the  lead  in  a  national 
movement  against  slavery;  but  they  all  with  one  consent  made 
excuse,  some  of  them  listening  to  his  plea  with  manifest  im- 
patience. He  was  disappointed,  but  not  disheartened.  His 
conviction  of  the  righteousness  of  his  cause,  of  the  evils  and 
dangers  of  slavery,  and  of  the  absolute  necessity  of  the  contem- 
plated movement,  was  intensified  by  opposition,  and  he  resolved 
to  go  forward,  trusting  in  God  for  success. 

On  the  ist  of  January  1831,  without  a  dollar  of  capital,  and 
without  a  single  subscriber,  he  and  his  partner  Isaac  l^iapp 
(1804-1843)  issuedthefirst  number  of  the  Liberator,  avowing  their 
**  determination  to  print  it  as  long  as  they  could  sulxsist  on  bread 
and  water,  or  their  hands  obtain  employment."  Its  motto  was, 
"  Our  country  is  the  world — our  countrymen  are  mankind  ";  &ad 
the  editor,  in  his  address  to  the  public,  uttered  the  words  which 
have  become  memorable  as  embodying  the  whole  purpose  and 
spirit  of  his  life:  "  I  am  in  earnest — I  will  not  equivocate — I  will 
not  excuse — I  will  not  retreat  a  single  inch — and  I  will  be 
heard."  Help  came  but  slowly.  For  many  months  Garrison 
and  his  brave  partner,  who  died  long  before  the  end  of  the 
conflict,  made  their  bed  on  the  floor  of  the  room,  "  dark,  un- 
furnished and  mean,"  in  which  they  printed  their  p^>er,  and 
where  Mayor  Harr^n  Gray  Otis  of  Boston,  in  comp3iaiu»  with 
the  request  of  Governor  Robert  Y.  Hayne  of  South  Carolina, 
"  ferreted  them  out "  in  "  an  obscure  hole,"  "  their  only  visible 
auxiliary  a  negro  boy."  But  the  paper  founded  under  such 
inauspicious  circumstances  exerted  a  mighty  influence,  and  lived 
to  record  not  only^Fresident  Lincoln's  proclamation  of  emancipa- 
tion, but  the  adoption  of  an  amendment  to  the  constitution  of  the 
United  States  for  ever  prohibiting  slavery.  It  was  the  beginning 
and  the  nucleus  of  an  agitation  that  eventually  pervaded  and 
filled  every  part  of  the  country.  Other  newspapers  were  after- 
wards established  upon  the  same  principles;  anti-slavery 
societies,  founded  upon  the  doctrine  of  immediate  emandpatMn, 
sprang  up  on  every  hand;  the  agitation  was  carried  into  political 
parties,  into  the  press,  and  into  legislative  and  eoJesiastical 
assemblies;  until  in  1861  the  Southern  states,  taking  alarm  from 
the  election  of  a  president  known  to  be  at  heart  opposed  to 
slavery  though  pledged  to  enforce  all  the  constitutional  safe- 
guards of  the  system,  seceded  from  the  Union  and  set  up  a 
separate  government. 

Garrison  sought  the  abolition  of  slavery  by  moral  means  alone. 
He  knew  that  the  national  government  had  no  power  over  the 
system  in  any  state,  though  it  could  abolish  it  at  the  national 
capital,  and  prohibit  it  in  the  territories.  He  thought  it  should 
bring  its  moral  influence  to  bear  in  favour  of  abdition;  but 
neither  he  nor  his  associates  ever  asked  Congress  to  oercise  any 
unconstitutional  power.  His  idea  was  to  combine  the  mor^ 
influence  of  the  North,  and  pour  it  through  every  open  channel 
upon  the  South.  To  this  end  he  made  his  appeal  to  the  Northern 
churches  and  pulpits,  beseeching  them  to  bring  the  power  of 
Christianity  to  bear  against  the  slave  system,  and  to  advocate  the 
rights  of  the  slaves  to  immediate  and  unconditional  freedom. 
He  was  a  man  of  peace,  hating  war  not  less  than  he  did  slavery; 
but  he  warned  h^  countrymen  that  if  they  refused  to  abolish 
slavery  by  moral  power  a  retributive  war  must  sooner  or  later 
ensue.  The  omflict  was  irrepressible.  Slavery  must  be  over- 
thrown, if  not  by  praceful  means,  then  in  blood.   The  first  society 
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organized  under  Garrison's  auspices,  aind  in  accordance  with  his 
principles,  was  the  New  England  Anti-Slaveiy  Society,  which 
adopted  its  constitution  in  January  1832.  In  the  spring  of  this 
year  Garrison  issued  his  Thou^tts  on  African  CoUmnation,  in 
which  he  showed  by  ample  citations  from  official  documents  that 
the  American  Colonization  Society  was  organized  in  the  interest  of 
slavery,  and  that  in  offering  itself  to  the  people  of  the  North  as  a 
practical  remedy  for  that  system  it  was  guilty  of  deception. 
His  book,  aided  by  others  taking  substantially  the  same  view, 
smote  the  society  with  a  paralysis  from  which  it  never  recovered. 
Agents  of  the  American  Colonization  Society  in  England  having 
succeeded  in  deceiving  leading  Abolitionists  there  as  to  its 
character  and  tendency,  Garrison  was  deputed  by  the  New 
England  Anti-Slavery  Society  to  visit  England  for  the  purpose  of 
counteracting  their  influence.  He  went  in  the  spring  of  1833, 
when  he  was  but  twenty-seven  years  of  age,  and  was  received 
with  great  (x>rdiaUty  by  British  AboUrionists,  some  of  whom  had 
heard  of  his  bold  assaults  upon  American  slavery,  and  had  seen  a 
few  numbers  of  the  Liberator.  The  struggle  for  emancipation  in 
the  West  Indies  was  then  at  the  point  of  culmination ;  the  leaders 
of  the  cause,  from  all  parts  of  the  kingdom,  were  assembled  in 
London,  and  Garrison  was  at  once  admitted  to  their  councils  and 
treated  with  distinguished  consideration.  He  took  home  with 
him  a  "  protest  "  against  the  American  Colonization  Society, 
signed  by  Wilberforce,  Zachary  Macaulay,  Samuel  Gurney, 
William  Evans,  S.  Lushington,  T.Fowell  Buxton,  James  Cropper, 
Daniel  O'Connell  and  others,  in  whidi  they  declared  their  de- 
liberate judgment  that  "  its  precepts  were  delusive,"  and  "  its 
real  effects  of  the  most  dangerous  nature."  He  also  received 
assurances  of  the  cordial  sympathy  of  British  Abolitionists  with 
him  in  his  efforts  to  abolish  American  slavery.  He  gained  a 
hearing  before  a  large  popular  assembly  in  London,  and  won  the 
confidenceof  those  whom  he  addressed  by  hisevident  earnestness, 
sincerity  and  ability. 

Garrison's  visit  to  England  enraged  the  pro-slavery  people 
and  press  of  the  United  States  at  the  outset,  and  when  he  re- 
turned home  in  September  with  the  "  protest "  against  the 
Colonization  Society,  and  announced  that  he  had  engaged  the 
services  of  George  Thompson  as  a  lecturer  against  American 
slavery,  there  were  fresh  outbursts  of  rage  on  every  hand.  The 
American  Anti-Slavery  Society  was  organized  in  December  of 
that  year  (1833),  putting  forth  a  masterly  dedaiation  of  its 
prindples  and  purposes  from  the  pen  of  Garrison,  This  added 
fresh  fuel  to  the  public  excitement,  and  when  Thompson  came 
over  in  the  next  spring,  the  hostility  to  the  cause  began  to  mani- 
fest itself  in  mobs  organized  to  suppress  the  discussion  of  the 
slavery  question.  Now  began  what  Harriet  Martineau  called 
"  the  martyr  age  in  America."  In  the  autumn  of  1835  Thompson 
was  compelled,  in  order  to  save  his  life,  to  embark  secretly |  for 
England.  Just  before  his  departtire  the  announcement  that 
he  would  address  the  Woman's  Anti-Slavery  Society  of  Boston 
created  "  a  mob  of  gentlemen  of  property  and  standing,"  from 
which,  if  he  had  been  present,  he  could  hardly  have  escaped  witii 
his  life.  The  whole  city  was  in  an  uproar.  Garrison,  almost 
denuded  of  his  dothing,  was  dragged  through  the  streets  with  a 
rope  by  infuriated  men.  He  was  rescued  with  great  difficulty, 
and  consigned  to  the  gaol  for  safety,  imtil  he  coidd  be  secretly 
removed  from  the  city. 

Anti-slavery  societies  were  greatly  multiplied  throughout  the 
North,  and  many  men  of  influence,  both  in  the  church  and  in 
the  state,  were  won  to  the  cause.  Garrison,  true  to  his  original 
purpose,  never  faltered  or  turned  back.  The  Abolitionists  of 
the  United  States  were  a  imited  body  xmtil  1839-1840,  when 
divisions  sprang  up  among  them.  Garrison  cotmtenanced  the 
activity  of  women  in  the  cause,  even  to  the  extent  of  allowing 
them  to  vote  and  speak  in  the  anti-slavery  societies,  and 
appointing  them  as  lecturing  agents;  moreover,  he  believed 
in  the  political  equality  of  the  sexes,  to  which  a  strong  party  was 
opposed  upon  social  and  religious  grounds.  Then  there  were 
some  who  thought  Garrison  dealt  too  severely  with  the  churches 
and  pulpits  for  their  complicity  with  slavery,  and  who  accused 
him  of  a  want  of  religious  orthodoxy;  indeed,  according  to  the 


standards  of  his  time  he  was  decidedly  heterodox,  though  he  bad 
an  intensely  reUgious  nature  and  was  far  from  being  an  infidel, 
as  he  was  often  charged  with  being.  He  was,  moreover,  not  only 
a  non-resistant  but  also  an  opponent  of  all  political  systems 
based  on  force.  "  As  to  the  governments  of  this  world,"  he 
said, "  whatever  their  titles  or  forms  we  shall  endeavour  to  prove 
that  in  their  essential  elements,  as  at  present  adfiiinistered, 
they  are  all  anti-Christ;  that  they  can  never  by  himian  wisdom 
be  brought  into  conformity  with  the  will  of  God;  that  they 
cannot  be  maintained  except  by  naval  and  military  power  to 
carry  them  into  effect;  that  all  their  penal  enactments,  being 
a  dead  letter  without  any  army  to  carry  them  into  effect,  are 
virtually  written  in  human  blood;  and  that  the  followers  of 
Jesus  shotdd  instinctively  shun  their  stations  of  honor,  power, 
and  emolument — at  the  same  time  '  submitting  to  every 
ordinance  of  man  for  the  Lord's  sake'  and  offering  no  physical 
resistance  to  any  of  their  mandates,  however  unjust  ortyrannical." 
These  views  were  very  distasteful  to  many,  who,  moreover,  felt 
that  Garrison  greatly  injured  abolitionism  by  causing  it  to  be 
associated  in  men's  minds  with  these  unpopidar  views  on  other 
subjects.  The  dissentients  from  his  opinions  determined  to 
form  an  anti-slavery  political  party,  while  he  beUeved  in  working 
by  moral  rather  tl^  political  party  instrumentahties.  These 
differences  led  to  the  organization  of  a  new  National  Anti- 
Slavery  Society  in  1840,  and  to  the  formation  of  the  "  Liberty 
Party  "  (?.«.)  in  politics.  (See  Bxrney,  Jaues  G.)  The  two 
societies  sent  their  delegates  to  the  World's  Anti-Slavery  Con- 
vention in  London  in  1840,  and  Garrison  refused  to  take  his  seat 
in  that  body,  because  the  women  delegates  from  the  United 
States  were  ocluded.  Tlie  discuasiom  of  tjbe  next  few  years 
served  to  make  clearer  than  before  the  practical  workings  <^  the 
constitution  of  the  United  States  as  a  shield  and  support  of 
slavery;  and  Garrison,  after  a  long  and  painful  reflection,  came 
to  the  conclusion  that  its  pro-slavery  clauses  were  immoral,  and 
that  it  was  therefore  wrong  to  take  an  oath  for  its  support.  The 
Southern  states  had  greatly  enlarged  representation  in  Congress 
on  account  of  their  slaves,  and  the  national  government  was 
constitutionally  bound  to  assist  in  the  capture  of  fugitive  slaves, 
and  to  suppress  every  attempt  on  their  part  to  gain  their  free- 
dom by  force.  In  view  of  these  provisions.  Garrison,  adopting  a 
bold  scr^tural  figure  of  speech,  denoimced  the  constitution  as 
"  a  covenant  with  death  and  an  agreement  with  hell,"  and  chose 
as  his  motto,  **  No  union  with  slaveholders." 

One  class  of  Abolitionists  sought  to  evade  the  difficulty  by 
strained  interpretations  of  the  clauses  referred  to,  while  others, 
admitting  that  they  were  immoral,  felt  themselves  obliged, 
notwithstanding,  to  support  the  constitution  in  order  to  avoid 
what  they  thought  wotUd  be  still  greater  evils.  The  American 
Anti-Slavery  Society,  of  which  Garrison  was  the  president 
from  1843  to  the  day  of  emancipation,  was  during  all  this  period 
the  nucleus  of  an  intense  and  powerfiU  moral  agitation,  which 
was  greatly  valued  by  many  of  the  most  faithful  workers  in  the 
field  of  pditics,  who  respected  Garrison  for  his  fidelity  to  his 
convictions.  Chi  the  other  hand,  he  always  had  the  highest 
respect  for  every  earnest  and  faithful  opponent  of  slavery, 
however  far  their  special  views  might  differ.  When  in  1861  the 
Southernstatessecededfrom  the  Union  and  took  up  arms  against 
it,  he  saw  clearly  that  slavery  would  perish  in  the  struggle,  that 
the  constitution  would  be  purged  of  its  pro-slavery  clauses,  and 
that  the  Union  henceforth  would  rest  upon  the  sure  foundations 
of  liberty,  justice  and  equality  to  all  men.  He  therefore  ceased 
from  that  hour  to  advocate  disunion,  and  devoted  himself  to 
the  task  of  preparing  the  way  for  and  hastening  on  the  inevitable 
event.  His  services  at  this  period  were  recognized  and  honoured 
by  President  Lincoln  uid  others  in  authority,  and  the  whole 
country  knew  that  the  agitation  which  made  the  abolition  of 
slavery  feasible  and  necessary  was  largely  due  to  his  uncompro- 
mising spirit  and  indomitable  courage. 

In  1865  at  the  close  of  the  war,  he  declared  that,  slavery  being 
abolished,  his  career  as  an  abolitionist  was  ended.  He  counselled 
a  dissolution  of  the  American  Anti-Slavery  Society,  insisting 
that  it  had  become  fundus  officiis,  and  that  whatever  needed 
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to  be  done  for  the  protection  of  the  freedmen  could  b^t  be 
accompUsfaed  by  new  assodations  formed  for  that  purpose.  The 
L^erator  was  discontinued  at  the  end  of  the  same  year,  after  an 
existence  of  thirty-five  years.  He  visited  Eng^d  for  the  second 
time  in  1846,  and  again  in  1867,  when  he  was  received  with 
distinguished  honours,  public  as  well  as  private.  In  1877,  when 
he  was  there  for  the  last  time,  he  declined  every  form  of  public 
recognition.  He  died  in  New  York  on  the  24th  of  May  1879,  in 
the  seventy-fourth  year  of  his  age,  and  was  buried  in  Boston, 
after  a  most  impressive  funeral  service,  four  days  later.  In 
1843  asmall  volume  of  his  Sonnets  and  other  Poems  was  published, 
and  in  1852  appeared  a  volume  of  Selections  from  his  Writings 
and  speeches.  His  wife,  Helen  Eliza  Benson,  died  in  1876. 
Four  sons  and  one  dau^ter  survived  them. 

Garrison's  son,  Willuu  Lloyd  Gabsison  (i83&-i9og),  was  a 
prominent  advocate  of  the  sin^e  tax,  free  trade,  woman's 
suffrage,  and  of  the  repeal  of  the  Chinese  Exclusion  Act,  and  an 
opponent  of  imperijjism;  another  son,  Wendell  Phillips 
Garmson  (1840-1907),  was  literary  editor  of  the  New  York 
Nation  from  1865  to  1906. 

The  above  article,  with  certain  modifications,  reproduces  the 
account  given  in  the  9th  edition  of  this  work  by  Oliver  Johnson 
(reprinted  from  his  Garrison:  an  Outline  of  his  Life,  New  York, 
1879}.  The  writer  (1809-1889)  was  a  prominent  Abolitionist, 
editor,  and  an  intimate  friend  of  Garrison;  he  edited  theL^erator 
durii^f  Garrison's  absence  in  England  in  I S33,  and  later  was  an  editor 
or  an  associate  editor  of  various  journals,  including,  after  the  Ctvil 
War,  the  New  York  Tribune  and  the  New  York  Evening  Post.  He 
also  published  an  excellent  brief  biography  in  William  Lloyd  Garrison 
and  nis  Times  (Boston,  1880). 

The  great  authority  on  the  life  of  Garrison  is  the  thorough  and 
candid  work  of  his  sons,  W.  P.  and  F.  J.  Garrison,  William  Lloyd 
Garrison  180S-1879:  The  Story  of  his  Life  told  by  his  Children  (4 
vols.,  New  York,  1885-1889),  which  is  indispensable  for  the  student 
of  the  anti-slavery  struggle  in  America.  Goldwin  Smith's  The  Moral 
Crusader:  a  Biop-aphical  Essay  on  William  Lloyd  Garrison  (New 
York,  1892)  is  a  onlUant  sketch. 

OARRISON,  originally  a  term  for  stores  or  sui^Ues,  also  a 
defence  or  protection,  now  confined  in  meaning  to  a  body  of 
troops  stationed  in  a  town  or  fortress  for  the  purpose  <A  defence. 
In  form  the  word  is  derived  from  O.  Ft.  garison,  modem 
guirison,  from  guirir,  to  furnish  with  stores,  to  preserve,  but  in 
its  later  meaning  it  has  been  confused  with  the  Fr.  garnison,  the 
regular  word  for  troops  stationed  for  purposes  of  defence.  In 
English  "  garnison  "  was  used  till  the  i6th  century,  when  "  gar- 
rison "  took  its  place.  In  the  British  army  "  garrison  troops," 
especially  "  garrison  artillery,"  are  troops  trained  and  employed 
for  garrison  work  as  distinct  from  field  operations. 

QARROTE  (Spanish  for  "  cudgel "),  an  appliance  used  in 
Spain  and  Portugal  for  the  execution  of  criminals  condemned 
to  death.  The  criminal  is  a}nducted  to  the  place  of  execution 
(which  is  public)  on  horseback  or  in  a  cart,  wearing  a  black 
tunic,  and  is  attended  by  a  procession  of  priests,  &c.  He  is 
seated  on  a  scaffold  fastened  to  an  upright  post  by  an  iron  collar 
(the  garrote),  and  a  knob  worked  by  a  screw  or  lever  dislocates 
his  spinal  column,  or  a  small  blade  severs  the  spinal  column  at 
the  base  of  the  brain.  (See  Capital  Punishment.)  Originally  a 
stout  cord  or  bandage  was  tied  round  the  neck  of  the  criminal, 
who  was  seated  in  a  chair  fixed  to  a  post.  Between  the  cord  and 
the  neck  a  stick  was  inserted  (hence  the  name)  and  twisted  till 
strangulation  ensued. 

"  Garrotting  "  is  the  name  {pven  in  England  to  a  form  of 
robbery  with  violence  which  became  rather  common  in  the 
winter  of  1862-1863.  The  thief  came  up  behind  his  victim, 
threw  a  cord  over  his  head,  and  tightened  it  nearly  to  strangula- 
tion point,  while  robbing  him.  An  act  of  1863,  imposing  the 
penalty  of  flogging  in  addition  to  penal  servitude  for  this  offence, 
nad  the  effect  of  stopping  garrotting  almost  entirely.  At  any 
rate,  the  practice  was  checked;  and,  though  the  opponents  of 
any  sort  of  flogging  refuse  to  admit  that  this  was  due  to  the 
penalty,  that  view  has  always  been  taken  by  the  English  judges 
who  had  experience  of  such  cases. 

OARRUCHA,  a  seaport  of  south-eastern  Spain,  in  the  province 
of  Almeria;  on  the  Mediterranean  Sea  and  on  the  right  bank  of 
the  river  Antas.   Pop.  (1900)  4461.   The  harbour  of  Garrucha, 


which  is  defended  by  an  ancient  castle,  affords  shelter  to  large 
ships,  and  is  the  natural  outlet  for  the  commerce  of  a  thriving 
agricultural  and  mining  district.  De^ite  its  small  size  and  the 
want  of  railway  communication,  Garrucha  has  thus  a  consider- 
able trade  in  lead,  silver,  copper,  iron,  esparto  grass,  fruit,  &c. 
Besides  sea-going  ships,  many  smaU  coasters  enter  in  ballast,  and 
clear  with  valuable  cargoes.  In  1902, 135  vessels  of  390,000  tons 
entered  the  harbour,  the  majority  being  British  or  Spanish;  and 
in  the  same  year  the  value  of  the  exports  reached  £478,000,  and 
that  of  the  imports  £1 28,000.  Both  Imports  and  exports  trebled 
their  value  in  the  ten  years  1893-1902. 

OARSTON,  a  seaport  in  the  Widnra  parliamentary  division  of 
Lancasliire,  England,  on  the  Mersey,  6  m.  S.E.  of  LiveipooL 
Pop.  (1891)  13,444;  (1901)  17^289.  The  docks,  belonging  to  the 
London  &  North  Western  railway  company,  employ  most  of  the 
working  population.  There  is  about  a  mile  of  quayage,  with 
special  machinery  for  the  shipping  of  coal,  which  forms  the  chief 
article  of  export. 

GARTH,  SIR  SAMUEL  (1661-1719),  English  physician  and 
poet,  was  bom  of  a  good  Yorkshire  family  in  1661.  He  entered 
Peterhouse,  Cambridge,  in  1676,  graduating  B.A.  in  1679  and 
M.A.  in  1684.  He  took  his  M.D.  and  became  a  member  of  the 
Collegeof  Physiciansin  1691.  In  1697  he  delivered  theHarveian 
oration,  in  which  he  advocated  a  scheme  dating  from  some  ten 
years  tnck  for  providing  diq)ensaries  for  the  relief  of  the  sick 
poor,  as  a  protection  agdnst  the  greed  of  the  apothecaries.  In 
1699  he  published  a  mock-heroic  poem,  The  Dispensary,  in  six 
cantos,  which  had  an  instant  success,  passing  through  three 
editions  within  a  year.  In  this  he  ridiculed  the  apothecaries  and 
their  allies  among  the  physicians.  The  poem  has  little  interest  at 
the  present  day,  except  as  a  proof  that  the  heroic  couplet  was 
written  with  smoothness  and  polish  before  the  days  of  Pope. 
Garth  was  a  member  of  the  Kit-Kat  Club,  and  became  the  leadhig 
physician  of  the  Whigs,  as  Radclifie  was  of  the  Tories.  In  1714 
he  was  knighted  by  George  I.  and  he  died  on  the  i8th  of  January 
1719.  He  wrote  Httle  beades  his  best^Enown  work  The  Dispen- 
sary and  Claremont,  a  moral  espistle  in  verse.  He  made  a  Latin 
oration  (1700)  in  praise  of  Dryden  and  translated  the  Life  of 
Otho  in  the  fifth  volume  of  Dryden's  Plutarch.  In  1717  he  edited 
a  translation  of  Ovid's  Metamorphoses,  himself  supplying  the 
fourteenth  and  part  of  the  fifteenth  book. 

OARTOK,  a  trade-market  of  Tibet,  situated  on  the  bank  of  the 
Indus  on  the  road  between  Shigatse  and  Leh,  to  the  east  of  Simla. 
In  accordance  with  the  Tibet  treaty  of  1904,  Gartok,  together 
with  Yatung  and  Gyantse,  was  thrown  open  to  British  trade. 
On  the  return  of  the  column  from  Lhasa  in  that  year  Gartok  was 
visited  by  a  party  under  Captain  Ryder,  who  found  only  a  few 
dozen  people  in  winter  quarters,  thdr  houses  being  in  the  midst 
of  a  bare  plain.  In  summer,  however,  all  the  trade  between 
Tibet  and  Ladakh  passes  through  this  place. 

GARY,  a  city  of  Lake  county,  Indiana,  U.S.A.,  at  the  southern 
end  of  Lake  Michigan,  about  25  m.  S.E.  of  Chicago,  111.  Pop. 
(1910  census)  16,802.  Gary  is  served  by  the  Baltimore  & 
Ohio,  the  Lake  Shore  &  Michigan  Southern,  the  Michigan  Central, 
the  Pennsylvania,  the  Wabash,  and  (for  freight  only)  the 
Chicago,  Lake  Shore  &  Eastern,  and  the  Indiana  Harbor  Belt 
railways,  and  by  several  steamship  lines  plying  the  Great  Lakes. 
There  are  about  21  sq.  m.  within  the  municipal  limits,  but  the 
city  lies  chiefly  within  a  tract  of  about  8000  acres  composed  at  the 
time  of  its  settlement  mainly  of  sand  dimes  and  swamps  inter- 
sected from  east  to  west  by  tha  Grand  Calumet  and  the  Little 
Calumet  rivers,  small  streams  respectively  about  i  and  3  m.  S. 
of  the  lake  shore.  In  1906  the  United  States  Steel  Corporation 
bought  this  tract  to  establish  on  it  a  great  industrial  community, 
as  direct  water  connexion  with  the  Lake  Superior  ore  region  was 
possible,  and  it  was  comparatively  accessible  to  West  Virginia 
coal  and  Michigan  limestone,  with  unusual  railroad  facilities. 
The  Steel  Corporation  began  the  actual  building  of  the  town  in 
June  1906,  the  first  step  being  the  installation  of  an  elaborate 
system  of  sewers,  and  of  mains  and  conduits,  for  the  distribution 
of  water,  gas  and  elecUidty .  The  water-supply  is  taken  from  the 
lake  at  a  point  2  m.  offshore  by  means  of  a  tunnel.   These  public 
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tttiiitiea  the  Steel  Corporation  controls,  and  it  has  built  about 
500  dweUin^  two  hotels,  a  bank,  and  itt  own  plant.  A  small 
patch  of  land,  now  within  the  limits  of  the  dty,  has  been  from  the 
besinning  ia  the  haads  of  private  owners,  but  the  remainder  of 
the  lots  (except  those  already  sold)  are  owned  by  the  Steel 
Coirpoiation,  and  are  said  under  certain  restrictions  intended  to 
prewnt  real  estate  ^teculation,  to  guarantee  bona  fide  impxove- 
.ment  of  the  property,  and  to  restrict  the  sale  of  ixUxudcating 
drinks.  Between  the  -Grand  Calumet  river  (which  has  been 
dredged  out  iiito  a  canal)  and  the  lake  lies  the  i^ant  of  the  Sted 
Corporation,  covering  about  izoo  acres.  All  the  machinery  in 
this  great  plant  is  driven  by  electricity  from  generators  whose 
motive  power  is  supplied  by  the  combustion  of  gases  from  the 
blast  furnaces..  From  the  same  sources  is  also  supplied,  the 
electricity  for  lighting  the  city.  The  rail  mill  is  operated  by 
three-phase  induction  motors  of  from  2000  to  6000  hc«se-power 
capacity.  The  city  was  chartered  in  Z906  and  was  named  in 
honour  of  Qbert  Henry  Gary  (b.  1846),  chairman  of  the  board  of 
directors  and  diairman  of  the  finance  ounmittee  of  the  United 
States  Steel  Corporation. 
OAS.  a  general  term  for  one  of  the  three  states  of  aggregation 
matter;  also  more  q>ecifically  applied  to  coal-gas,  the  gaseous 
product  formed  in  the  destructive  distillation  of  coal  or  other 
carbonaceous  matter  (see  below,  section  Gas  liMufacture;  for 
gas  engines  see  the  separate  heading  Gas  Engine). 

The  Gaseous  State. — Matter  is  studied  under  three  physical 
phases — solids,  liquids  and  gases,  the  tatter  two  being  sometimes 
grouped  as  "  fluids."  The  study  of  the  physical  properties  of 
fluids  in  general  constitutes  the  science  of  hydromechanics,  and 
their  applications  in  the  arts  is  termed  i^draulics;  the  special 
pdsafx  dealing  with  the  physical  properties  of  gases  is  named 
pneumatics. 

The  gaseous  fluid  with  which  we  have  cbiefly  to  do  is  our 
atmo^here.  Though  practically  invisilde,  it  appeals  in  its 
properties  to  other  of  our  senses,  so  that  the  evinces  of  its 
presence  are  manifold.  Thus  we  feel  it  in  its  motion  as  wind, 
and  observe  the  dynamical  effects  of  this  motion  in  the  quiver 
of  the  leaf  or  the  motion  of  a  sailing  ship.  It  ofiFers  resistance  to 
the  passage  of  bodies  through  it,  destroying  their  motion  and 
tiansforming  their  energy — as  is  betrayed  to  our  hearing  in  the 
whiz  of  the  rifle  bullet,  to  our  sight  in  the  flash  of  the  meteor. 

The  practically  obvious  distinction  between  solids  and  fluids 
may  be  stated  in  dynamical  language  thus: — solids  can  sustain 
a  longitudinal  pressure  without  being  supported  by  a  lateral 
pressure;  fluids  cannot.  Hence  any  region  of  space  enclosed 
by  a  rigid  boundary  can  be  easily  filled  with  a  fluid,  which  then 
takes  the  form  of  the  bounding  surface  at  every  point  of  it.  But 
here  we  distinguish  between  fluids  according  as  they  are  gases 
or  liquids.  The  gas  will  always  completeb^flll  the  region,  however 
small  the  quantity  put  in.  Remove  any  portion  and  the  re- 
zoainder  wiU  expand  so  as  to  fill  the  whole  space  again.  On  the 
other  hand,  it  reqmres  a  definite  quantity  of  liquid  to  fill  the 
region.  Remove  any  portion  and  a  part  of  the  space  will  be 
left  unoccupied  by  liquid.  Part  of  tJae  liquid  surface  is  then 
otherwise  conditioned  than  by  the  form  of  the  wall  or  bounding 
surface  of  the  region;  and  if  the  portion  of  the  wall  not  in  con- 
tact with  the  liquid  is  removed  the  iorm  and  quantity  of  the 
liquid  arc  in  no  way  affected.  Hence  a  liquid  can  be  kept  in  an 
open  vessel;  a  gas  cannot  so  be.  To  quote  the  difiwmtia  of 
Sir  Oliver  Lodge:  "  A  solid  has  volume  and  shape;  a  liquid 
has  volume,  but  no  shape;  a  gas  has  neither  volimie  nor  shape." 

It  is  necessary  to  distingiush  between  a  gas  and  a  "  vapour." 
The  latter  possesses  the  physical  property  stated  above  which 
distinguishes  a  gas  from  a  fluid,  but  it  differs  from  a  gas  by  being 
readily  condensible  to  a  liquid,  either  by  lowering  the  temperature 
or  moderately  increasing  the  pressure.  The  study  of  the  effects 
of  pressure  and  temperature  on  many  gases  led  to  the  introduction 
of  the  term  "  permanent  gases  "  to  denote  gases  which  were 
apparently  not  liquefiable.  The  list  included  hydrogen,  nitrogen 
and  oxygen;  but  with  improved  methods  these  gases  have  been 
liquefied  and  even  solidified,  thus  rendering  the  term  meaningless 
(see  Liquid  Gases).  The  term  "  perfect  gas  "  is  applied  to  an 


imaginary  substance  in  which  there  is  no  fiicdonal  retardation 
of  molecular  motion;  or,  in  other  Wf>rds,  the  time  during  which 
any  molecule  is  influenced  by  other  molecules  is  infinxteaixamy 
snudl  compared  with  the  time  during  which  it  traverses  Ita  meaA 
free  path.  It  servea  as  a  means  of  research,  moie  particularly 
in  mathematical  investigations,  the  simple  laws  thus  deduced 
being  subsequently  modified  by  intxodvdng  •MMHfpt*^***  in 
order  to  co-ordinate  actual  eaperiencea. 

The  gaseous  sute  was  wdl  knomi  to  the  andeats;  for  in- 
stance, in  Greek  counotogy, "  air  "  (mSMa)  vaaonectf  the  funda- 
mental elements.  The  alchemists  used  such  terms  as  afiritus^ 
flatus,  kalUus,  aura,  emantUio  nubila,  &c,  words  implying  a 
"  wind  "  or  "  breath."  The  word  "  gas  "  was  invented  by 
J.  £ '.  vein  Helmont  in  his  Orius  medicinae,  posthumously  published 
in  1648,  in  the  course  of  his  description  of  the  gas  now  known 
as  carbon  dioxide.  He  found  that  charcoal  on  burning  yielded 
a  "  ^urit,"  which  he  named  spiritus  sylvestris  on  account  of  its 
supposed  untamable  nature  ("  Gas  ^Ivestre  sive  incoSrcibile, 
quod  in  coipus  cogi  non  potest  visibfle  and  he  invented 
the  word  "  gas  "  in  the  expression:  " .  .  .  this  spirit,  hitherto 
imknown,  ...  I  call  by  a  new  name  gas  "  ("  htmc  quritum, 
incognittim  hactenus,  novo  nomine  gas  voco").  The  word  was 
suggested  by  the  Gr.  xA«»  chaos,  for  ht  also  writes:  "  I'  have 
called  this  spirit  gas,  it  being  scarcely  distinguishable  from  the 
Chaos  of  the  ancients  "  ("  halitum  ilium  Gas  vocavi,  non  longe 
a  Chao  veterum  secretum  ").  The  view  that-  the  word  was 
suggested  by  the  Dutch  geest,  spirit,  is  cdnsequent^  erroneous. 
Until  the  end  of  the  i8th  century  the  word  '*  air,"  qualified  by 
c^ain  adjectives,  was  in  common  use  for  most  of  the  gases  known 
— a  custom  due  in  a>nsiderable  measure  to  the  important  part 
which  common  air  played  in  chemical  and  physical  inVesrigations. 

The  study  of  gases  may  be  divided  into  two  main  branches: 
the  physical  and  the  chemical.  The  former  investigates  esaen- 
tiaUy  general  properties,  such  as  the  weight  and  density,  the 
relation  between  pressure,  volume  and  temperature  (piesonvtric 
and  thermometric  properties),  caUnimetric  properties,  diffusion, 
viscosity,  electrical  and  theimual  conductivity,  &c.,  and  generally 
properties  independent  of  composition.  These  subjects  are 
discussed  in  the  articles  Density;  Thermometry;  Caix)IU- 
metry;  DirausioN;  Cohductjon  of  Heat;  and  Condensa- 
tion OF  Gases.  The  latter  has  for  its  province  the  preparatiou, 
collection  and  identification  oi  gases,  and  the  volume  relations 
in  which  they  combine;  in  general  it  deals  with  specific  pro^ 
perties.  The  historical  development  of  the  chemistry  of  gases — 
pneumatic  chemisti^^— ia  treated  in  the  article  Cbeiostky;  the 
technical  analysis  of  gaseous  mixtures  is  treated  below  under 
Gas  Analysis.  Connecting  the  e^rimental  study  of  the  physical 
and  chemical  properties  is  the  immense  theoretical  edifice 
termed  the  kinetic  theory  of  gases.  This  subject,  which  is  dis- 
cussed in  the  article  Molecule,  has  for  its  purpose  (i)  the  deriva- 
tion of  a  physical  structure  of  a  gas  which  will  agree  with  the 
experimental  observations  of  the  diverse  physical  properties, 
and  (2)  a  correlation  of  the  physical  properties  and  chemical 
composition. 

Gas  Analysis. — The  term  '*  gas  analysis  "  is  given  to  that 
branch  of  analytical  .chemistry  which  has  for  its  object  the 
quantitative  determination  of  the  components  of  a  gaseous 
mixttue.  The  chief  applications  are  found  in  the  analysis  of  flue 
gases  (in  which  much  information  is  gained  as  to  the  complete- 
ness and  efficiency  of  combustion),  and  of  coal  gas  (where  it  is 
necessary  to  have  a  product  of  a  definite  composition  within 
certain  limits).  There  are,  in  addition,  many  other  branches 
of  chemical  technology  in  which  the  methods  are  employed. 
'In  general,  volumetric  methods  are  used,  i.e.  a  component  is 
absorbed  by  a  suitable  reagent  and  the  diminution  in  volume 
noted,  or  it  is  absorbed  in  water  and  the  amount  determined 
by  titration  with  a  standard  solution.  Exact  analysis  is  difficult 
and  tedious,  and  consequently  the  laboratory  methods  are  not 
employed  in  technology,  where  time  is  an  important  factor  and 
moderate  accuracy  is  all  that  is  necessary.  Li  this  article  an 
outline  of  the  technical  practitx  will  be  given. 

The  apparatus  consists  of  (i)  a  measuring  vessel,  and  (a)  a 


Digitized  by 


(^OOg[( 


GAS 


•eries  of  abso^on  pipettes.  A  convurieitt  fonn  <tf  meuuriag 
vessd  is  that  devised  by  W  Hempel.  It  consists  of  two 
vertical  tubes  provided  with  feet  and  connected  at  the  bottom 
by  flexible  rubber  tubing.  One  tube,  called  the  "  measuring 
tube,"  is  provided  with  a  capillary  stopcock  at  the  top  and 
graduated  downwards;  the  other  tube,  called  the  "  level  tube," 
is  plain  aad  open.  To  use  the  apparatus,  the  measuring  tube 
is  completely  filled  with  water  by  pouring  water  into  both  tubes, 
raising  the  level  tube  until  water  overflows  at  the  stopcock, 
which  is  then  turned.  The  test  gas  is  brought  to  the  stopcock, 
by  Toeaaa  of  a  fine  tube  which  has  been  previously  filled  with 
water  or  in  which  the  air  has  been  displaced  by  running  the  gas 
through.  By  opening  the  stopcock  and  lowering  the  level  tube 
axy  de»red  quantity  of  the  gas  can  be  aspirated  over.  In  cases 
where  a  large  quantity  of  gas,  i.e.  sufficient  for  several  tests,  is 
to  be  collected,  the  measuring  tube  is  replaced  by  a  large  bottle. 

The  volume  of  the  gas  in  the  measuring  tube  is  determined  by 
bringing  the  water  in  both  tubes  to  the  same  level,  and  reading 
the  graduation  on  Uie  tube,  avoiding  parallax  and  the  other  errors 
associated  with  recording  the  coincidence  of  a  graduation  with  a 
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Fig.  I,  Fig.  a. 

meniscus.  The  temperature  and  atmospheric  pressure  are  simul- 
taneously noted.  If  the  tests  be  carried  out  rapidly,  the  tem- 
perature and  pressure  may  be  assumed  to  be  constant,  and  any 
diminution  in  volume  due  to  the  absorption  of  a  constituent  may 
be  readily  expressed  as  a  percentage.  If,  however,  the  tem- 
perature and  pressure  vary,  the  volumes  are  reduced  to  o*  and 
760  mm.  by  means  of  the  formula  Vo=  V(P— #)/(i-|-'Oo366/)76o, 
in  which  V  is  the  observed  volume,  P  the  barometric  pressure,  p 
the  vapour  tension  of  water  at  the  temperature  /  of  the  experi- 
ment.  This  reduction  is  facilitated  by  the  use  of  tables. 

Some  common  forms  of  absorption  pipettes  are  shown  In  figs. 
I  and  3.  The  simpler  form  con^sts  of  two  bulbs  connected 
at  the  bottom  by  a  wide  tube.  The  lower  bulb  is  provided  with 
a  smaller  bulb  bearing  a  capillary  through  which  the  gas  is  led  to 
the  apparatus,  the  higher  bulb  has  a  wider  outlet  tube.  The 
arrangement  is  moimted  vertically  on  a  stand.  Sometimes  the 
small  bulb  on  the  left  is  omitted.  The  form  of  the  pipette  varies 
with  the  nature  of  the  absorbmg  material.  For  solutions  which 
remain  permanent  in  air  the  two-bulbed  form  suffices;  in  other 
cases  a  composite  pipette  (fig.  3)  is  employed,  in  which  the 
absorbent  is  protected  by  a  second  pipette  containing  water.  In 
the  case  of  solid  reagents,  e.g.  phosphorus,  the  absorbing  bulb 
has  a  tubulure  at  the  bottom.  To  use  a  pipette,  the  absorbing 
liquid  is  brought  to  the  outlet  of  the  capillary  by  tilting  or  by 
squeezing  a  rubber  ball  fixed  to  the  wide  end,  and  the  liquid  is 
maintained  there  by  closing  with  a  dip.  The  capillary  is  con- 
nected with  the  measuring  tube  by  a  fine  tube  previously  filled 
with  water.  The  clip  is  removed,  the  stopcock  opened,  and  the 
level  tube  of  the  measuring  apparatus  raised,  so  that  the  gas 
passes  into  the  first  bulb.  There  it  is  allowed  to  remain,  the 
pipette  being  shaken  from  time  to  time.  It  is  then  run  back  into 
the  measuring  tube  by  lowering  the  level  tube,  the  stopcock  is 
closed,  and  the  volume  noted.  The  operation  is  repeated  until 
there  is  no  further  absorption. 


Hie  choice  of  absorbeftts  and  the  oiderln  frlnch'the  g«itt  ax 
to  be  estimated  is  strictly  limited.  Confining  oursdves  to  cases 
where  titration  methods  are  not  employed,  the  general  order  is 
as  follows:  carbon  dioxide,  defines,  oxygen,  carbon  monoxide, 
hydrogen,  methane  and  nitrogen  (by  difference) .  This  scheme  is 
particularly  applicable  to  coal-gas  Carbon  dioxide  is  absorbed 
by  a  potash  Folution  containing  one  part  of  potash  to  between 
two  and  three  of  water;  the  stronger  solution  absorbs  about  40 
volumes  of  the  gas.  The  olefines— ethylene,  &c.' — are  generafly 
absorbed  by  a  very  strong  sulphuric  add  prepared  by  adding 
sulphur  trioxide  to  sulphuric  add  to  form  a  mixture  which 
solidifies  when  slightly  cooled.  Bromine  water  is  also  employed. 
Oxygen  Is  absorbed  by  stick  phosphorus  contained  in  a  tubulated 
pipette  filled  with  water.  The  temperature  must  be  above  iB*; 
and  the  absoiption  is  prevented  by  ammonia,  olefines,  alcohcd, 
and  some  other  substances.  An  alkaline  solution  of  pjTogallol 
is  also  used;  this  solution  rapidly  absorbs  oxygen,  becoming 
black  in  colour,  and  it  is  necessary  to  prepare  the  solution 
immediately  before  use.  Carbon  monoxide  is  absorbed  by  a 
solution  of  cuprous  chloride  in  hydrochloric  add  or,  better,  in 
ammonia.  When  small  in  amount,  it  is  better  to  estimate  as 
carbon  dioxide  by  burning  with  oxygen  and  absorbing  in  potash; 
when  laige  in  amount,  the  bulk  is  absorbed  in  ammoniacal 
cuprous  chloride  and  the  residue  burned.  Hydrogen  may  be 
estimated  by  absorption  by  heated  paUadium  contained  in  a 
capillary  through  which  the  gas  is  passed,  or  by  exploding  (under 
reduced  pressure)  with  an  excess  of  oxygen,  and  measuring  the 
diminution  in  volume,  two-thirds  of  which  is  the  volume  of 
hydrogen.  The  explosion  method  is  unsatisfactory  when  the  gas 
is  contained  over  water,  and  is  improved  by  using  mercury. 
Methane  cannot  be  burnt  in  this  way  even  when  there  is  much 
hydrogen  present,  and  several  other  methods  have  been  pro- 
posed, such  as  nuxing  with  air  and  aspirating  over  copper  oxide 
heated  to  redness,  or  mixing  with  oxygen  and  burning  in  a 
platinum  tube  heated  to  redness,  the  carbon  dioxide  formed 
being  estimated  by  absorption  in  potash.  Gases  soluble  in  water, 
such  as  anomonia,  hydrochloric  add,  sulphuretted  hydrogen, 
sulphur  dioxide,  &c;,  are  estimated  by  passing  a  known  volume  of 
the  gas  through  water  and  titrating  the  solution  with  a  standard 
solution.  Many  types  of  absorption  vessel  are  in  use,  and  the 
standard  solutions  are  generally  such  that  i  c.c.  of  the  solution 
corresponds  to  1  c.c.  of  the  gas  under  normal  conditions. 

Many  forms  of  composite  gas-apparatus  are  in  use.  One  of  the 
commonest  is  the  Orsat  shown  in  fig.  3.  The  gas  is  measured  in 
the  graduated  cylinder  on  the  right,  which  is  surrounded  by  a 
water  jacket  and  provided  with  a  leveling  bottle.  At  the  top  it  is 
connected  by  a  capillary  tube  bent  at  right  angles  to  a  series  ci 
absorbing  vessels,  the  connexion 
bdng  effected  by  stopcodu.  These 
vessels  consist  of  tTh>  vertical 
cylinders  joined  at  the  bottom 
by  a  short  tube.  The  cylinder 
in  direct  communication  with  the 
capillary  is  filled  with  glass  tubes  so 
as  to  expose  a  larger  surface  of  the 
absorbing  solution  to  the  gas.  The 
other  cylinder  is  open  to  the  air 
and  serves  to  hold  the  liquid 
ejected  from  the  absorbing  cylin- 
der. Any  number  of  bulbs  can  be 
attached  to  the  horizontal  capillary; 
in  the  form  illustrated  there  are 
four,  the  last  being  a  hydrogen 
pipette  in  which  the  palladium  is 
heated  in  a  horizontal  tube  by 
a  spirit  lamp.  At  the  end  of  the 
horizontal  tube  there  is  a  three- 
way  cock  connecting  with  the  air  or  an  aspirator.  To  use 
the  apparatus,  the  measuring  tube  is  completely  filled  with 
water  by  raising  the  levelling  bottle.  The  absorbing  vessels' 
are  then  about  half  filled  with  the "  absorbents,  and,  by 
opening  the  cocks  and  aspirating,  the  liquid  Is  brought  so  as 
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completely  to  fill  the  bulbs  nearer  the  capillary.  The  cocks 
are  then  closed.  By  opening  the  three-way  cock  to  the  supply  of 
the  test  gas  and  lowering  the  levelling  bottle,  any  de&ired  amount 
can  be  drawn  into  thi9  measuring  tube.  The  absorption  is  effected 
by  opening  the  cock  of  an  absorbing  vessel  and  raising  the  level- 
ling bottle.  The  same  ordier  of  absorption  and  general  directions 
pertaining  to  the  use  of  iSteopel  inpettes  have  to  be  adopted. 

Although  the  earliest  attempts  at  _  gas  analysis  were  made  by 
Scheele,  Priestley,  Cavendish,  Lavoisier,  Dalton,  Gay-Lussac  and 
others,  the  methods  were  firat  systematized  by  R.  Bunaen,  who 
bc^n  his  researches  in  lS^8.  H«  embodied  his  results  in  his  classical 
GasometrUche  Melhoden  (1857.  second  edition  1877).  a  work  trans- 
lated into  Enelish  by  H.  Roscoe.  ClenienB  Winkler  contributed 
two  worlra,  AmeUung  zur  cktmiscJien  Untersmkung  der  Indiutriagase 
(1876-1S77)  and  Lehrhuch  der  teckniscJ^n  Gasanaiyse  (2nd  ed.,  1892), 
both  of  which  are  very  valuable  for  the  commercial  apnlicatituis  of 
the  methods.  W.  Uempel's  researches  are  given  in  his  iv«iie  2£ethod£ 
Eur  A  nalyse  der  Case  (1884)  and  Gasonal^che  McAoden  (1890, 3rd 

9****)  Gas  Man  urxcruKz ' 

I.  lUuminaiii^  Cos. — The  first  practical  application  of  gas 
distilled  from  coal  as  an  illuminating  agent  is  generally  as- 
cribed to  William  Murdoch,  who  between  the  years 
of  1792  and  1^2  demonstrated  the  pos^bility  of 
making  gas  &om  coal  and  using  it  as  a  1*||jht'>s  agent  on 
II  largft  scale.  Prior  to  ii6<;z,  however,  Dr  John  Clayton, 
dean  of  Kildare,  filled  blaflders  with  in&immable  gas  obtained 
by  the  distillation  of  coal,  and  abomd-tfaat  on.  prinking  the 
bladders  and  applying  a-  Iwbt :  to  the  esa^xa^  gas  it  bvrnt 
with  a  lumfnouB  flame^  and  in  1726  Stephen  Hales  published 
the  fact  that  by  the  diitillatlott  of  i$8  grains  of  Newcastle 
coal,  180  cub.  in.  of  inflammable  air  would  be  obtained.  Jean 
Pierre  Mi,nckelei;$,  profe^soir  natural  philosophy  in  the 
university  of  Louvain,  and  later  of  chemistry  and  physics. at 
MaestH^hty  Qiade  expetiniMiifts  'Ori'distilllHg  gas  from  coal  with 
the  view  of  obtaining  a  permanept  gas  sufficiently  Kght  for 
filling  balloons,  and  in  1785  experimentally  lighted  his  lecture 
xoom  with  gas  so  obtained  as  a  demonstration  to  his  students, 
bui  no  comnerdal  appli<^tion  was  made  of  the  fact.  .  Lord  Dun- 
donald,  in  1787,  whilst  distilltiig  coal  for  the  production  of  tar  and 
oil,  noticed  the  formation  of  inflammable  gas,' and  even  used  it 
for  lighting  the  hall  o(  Culross  Abbe^.  It  is  cleat  from  these 
facts  that,  ^rior  to  Murdoch's  experiments,  it  was'known  that 
illuminating  gas  could  be  obtained  by  the  destructive  distillation 
of  coal,  but  the  experimwits  which  he  began  at  Redruth  in  1792, 
and  which  culminated  in  the  lighting  of  Messrs  Boulton,  Watt  & 
Co.'s  engine  works  at  Soho,  near  Birtningham,  in  1802,  un- 
doubtedly demonstrated  the  practical,  possibility  of  making  the 
gas  on  a  large  scale,  and  burning  it  in  such  a  way  as  to  make 
coal-gas  the  most  important  of  the  artificial  illuminants.  -  An  im- 
pression tiists  in  Ccvnwdl;  whne  Murdoch's  early  experiments 
were  made,  that  it  was  a  millwri^t  luuued  Homblower  who 
first  suggested  the  process  of  maklijg  gas  to  Murdoch,'  but,  as 
has  been  shown,  the  fact  that  iUuminatjng  gas  could  beobtained 
from  coal  by  distillation  was  known  a  ceatnry  before  Murdoch 
made  his  experiments, 
and  the  most  that  can 
be  claimed ,  for  him  is 
that  he  made  the  first 
successful  application  of 
it  on  a  practical  scale. 

In  1799  a  Frenchman 
named  Philippe  Lebon 
took  out  a  patent  in  Paris  for  making  an  iUuminatii^  gas  from 
wood,  and  gave  an  eKhibition  of  it  in  1802,  which  excited  a  con- 
siderable amount  of  attentJonon  the  Bwopean,  contiAeot.  It  ma 
ieen  by  a  Gennan,  F.A.  Wuuor,  who  made  Lebon.  an  offer  fw  his 
secret  process  for  Germany.  This  offer  was,  however,  dedined, 
and  Winsor  returned  to  Frankfort  deteiinined  to  find  out  how 
the  gas  could  be  made.  Havjng  quickly  succeeded  in  discovering 
this,  he  in  1^03  exhibited  before  the  reigning  duke  of  Brunswick 
a  series  of  experiments  with  lifting  gas  made  from  wood  and 
from  coaL  Looking  upon  London  as  a  promising  field  for 
enterprise,  he  came  over  to  £n|^d,  and, at  ^  commencement 
of  1804  took  the  Lyceiun  theatre,  where  he  gave  demonstrations 


of  his  process.  He  then  proceeded  to  float  a  a>mpany,  and  in 
1807  the  first  public  street  gas  lighting  took  place  in  Pall  Mall, 
whilst  in  i8p9  he  applied  to  parliament  to  incorporate  the  National 
Heat  and  Light  Company  with  a  capital  of  half  a  million  sterling. 
This  application  was  opposed  by  Murdoch  on  the  ground  of 
his  priority  in  invention,  and  the  bill  was  thrown  out,  but  coming 
to  parliament  for  a  second  time  in.  18x0,  WinsOT  succeeded  in 
getting  it  passed  in  a  very  much  autaikd  fomi,  and,  a  durter 
being  granted  later  in  1812,  the  company  was  called  the  Chartered 
Gas  Light  and  Coke  Company,  and  was  the  direct  forenmner  of 
the  present  London  Gas  Light  and  Coke  Company.  During  this 
period  Frederick  C.  Accum  (1769-1838),  Dr  W,  Henry  and 
S.  Clegg  did  so  much  by  their  writings  and  by  the  improvements 
they  introduced  in  the  manufacture,  distribution  and  burning  of 
coal  gas,  that  their  names  have  become  inseparably  connected 
with  the  subject 

In  1813  Westminster  Bridge,  and  in  the  foUowhig  year  the 
streets  of  Westminster,  were  lighted  with  gas,  and  in  1816  It 
became  common  In  London.  After  this  so  r^d  was 
the  progress  of  this  new  mode  of  iUumioation  that  in 
the  coarse  <d  a  few  years  it  was  ad<^ed  by  all  thb  <^JWf 
principal  towns  in  the  United  Kingdom  for  lighting 
streets  as  well  as  shops  and  public  edifices.  In  private  houses  it 
found  its  way  more  slowly,  partly  from  an  apprehension  oi 
danger  attending  its  use,  and  partly  from  'the  discomfort  which 
was  experienced  in  many  cases  through'the  gas  being  distributed 
without  purification,  and  to  the  careless  and  imperfect  manner 
in  which  the  service  pipes  were  first  fitted  It  was  during  the 
last  four  decades  of  the  19th  centu^  that  the  greatest  advance 
was  made,  this  period  having  been  marked  not  only  by  many 
improvements  in,  the  m^ulactuie  of.  HIAminating  gas,  but  by  a 
conqklete  zevobition  ia  the  methods  of .  utilizing  it  ior  the  pro- . 
dactioa  of  li^t. '  la  1875  the  London  Ai^and,  giving  a  duty  of 
3-2  candles  illuminating  power  per  cubic  foot  of  ordinary  i&candlt 
gas,  was  looked  upon  as  the  most  perfect  burner  of  the  day, 
and  little  hope  was'  entertained  that  «Jiy  burnei;  capable  of 
universal  adoption  would  surpass  it  in  its  power  of  developing 
light  from  the  combustion  of  coal  gas;  but  the  d6se  of  the 
century  found  the  incandescent  mantle  and  the  atmospheric 
bumor  yielding  six  times  the  li^t  that  was  givea  by  the  Argand 
fot  the  consamprion  of  an  equal  v<^ume  of  gss,  and  to^lay, 
by  supplying  gas  at  an  increased'pressure,  a  light  of  ten  times 
the  power  may  be  obtained.  Since  th^  advent  of  the  incajidescent 
mantle,  the  efficiency  of  which  if  dependent  upon  the  beating 
power  oS  the  gas  more  than  on  its  ilhimiiatiiig  power,  the  manu- 
facture of  coal  gas  has  undergone  considerable  modifications. 

Coal,  the  raw  material  from  which  the  gas  is  produced  by  a 
process  of  destructive  distillation,  varies  verj^  widely  in  composition 
(BeeCoAL),atid  itisontytheclassof  coalsrich  inhydrogen, 
known  as  bituminous  coal,  that  can  with  advantage  be  T**"°^*^ 
utilized  in  gas  manufacture.    Coals  of  this  character  are  \^STm 
obtained  in  England  fromtheNewcastleandDurhamfield,      "  * 
South  Yorkshire,  Derbyshire  and  Bamaley  districts,  and  an  idea  of 
their  ultimate  composition  may  be  derived  from  the  following  tables* 


Carbon. 

Hydrogen. 

Sulphur. 

Nitrogen. 

Oxyfen. 

Ash. 

Moisture^ 

Newcastle  gas  coal  . 
Durham  gas  coal 
South  Yorkshire  silkstone 
Derbyshire  silkstone 
Bamsley  gais  tdal 

82- 16 
84-34 
80-46 
76.96 
75-64 

4-  83 

5-  04 
4.94 

{•OO 

0-  73 

1-  66 

a-39 
3-84 

I '33 

1-67 
1-77 
1-65 

6-83 
4-99 

6-79 

6-  93 

7-  35 

3-30 
3-43- 

3-30 

3-  a8 

4-  a8 

■  076 

114 
1*03 

3-64 
3-40 

Our  knowledge  of  the  composition  of  coal  is  limited  to  the  total 
amount  of  carbon,  hydrogen,  nitrogen,  oxygen  and  foreign  ittaterials 
vhich  ft  contains;  and  at  present  we  know  practically  out  little  of 
the  way  in  which  these  bodies  are  combined.  This  odor  so,  thf 
ordinary  analysis  of  a  coal  afTords  bat  Bttle  indication  of  its  value 
for  gas-making  purposes,  which  can  only  be  realty  satirfactorilt' 
arrived  at  by  extended  use  on  a  practical  scale.  Bituminous  coal, 
however,  may  be  looked  upon  as  containii^  carbon  and  also  simple 
hydrocarbons,  such  as  some  of  the  higher  members  of  the  paranin 
series,  and  likewise  organic  bodies  containing  carbon,  hydrc^en, 
nitrogen,  oxygen  and  sulphur. 

On  8ubmitti.ng  a  .complex  substance  of  this  character  to  destructive 
dtstillatioii,  it  will  be  found  that  the  yield  and  quality  of  the  products 
will  vary  very  considerably  with  the  temperature  existing  in  the 
retorts,  with  the  sixe  of  the  charge  of  coal  used,  with  its  distribution 
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in  the  retort,  witii  the  lei^h  of  time  the  distillqtioii  has  been  going 
oa,  and  with  an  infinity  of  other  factors  of  a  more  or  less  complex 
nature.  If  bituminous  coal  is  distilled  at  a  low  tempera- 
ture, the  tar  is  found  to  contain  cooMderable  quantities  of 
l^ht  paraffin  oils;  and  there  is  no  doubt  that  parafHn 
hydrocarbons  are  present  in  the  original  coal.  These 
paraffins,  under  the  influence  of  heat,  split  up  into  simpler 
members  of  the  same  series  and  into  olefines;  and  if  we  imagine  the 
action  in  its  simplest  form,  we  should  have  the  gases,  as  they  were 
evolved,  consistiiw  of  (say)  ethane  and  ethylene.  These  have  now 
to  pass  down  the  neated  retort  on  their  way  to  the  ascension  pipe, 
and  the  contact  with  the  heated  sides  of  the  retort,  and  the  baiung 
trom  the  radiant  heat  in  the  retort,  set  up  an  infinity  of  changes. 
Ethane,  when  heated  to  this  degree,  splits  up  into  ethylene  and 
hydrc^n,  whilst  ethylene  decomposes  to  methane  and  acetylene, 
and  the  acetylene  at  once  polymerizes  to  benzene,  styrolene,  retene, 
&c  A  portion  also  condenses,  and  at  the  same  time  loses  some 
hydrogen,  becoming  naphthalene;  and  the  compounds  so  formed 
by  interactions  amongst  themselves  build  up  the  remainder  of  the 
hydrocarbons  present  in  the  coal  tar,  whilst  the  organic  substances 
containing  oxy^n  in  the  coal  break  down,  and  cause  the  formation 
of  the  phenols  in  the  tar. 

TTiere  is  very  little  doubt  that  the  general  course  of  the  decom- 
positions follows  these  lines;  but  any  such  simple  explanation  of 
the  actions  taking  place  is  rendered  impossible  bv  the  fact  that, 
instead  of  the  breaking-down  of  the  hydrocarbons  being  completed 
in  the  coal,  and  only  secondary  reactions  taking  place  in  the  retort, 
in  practice  the  hydrocarbons  to  a  great  extent  leavethe  coal  asthe 
vapours  of  condensible  hydrocarbons,  and  the  breaking  down  of  these 
to  such  simple  gaseous  compounds  as  ethylene  is  proceeding  in  the 
retort  at  the  same  tune  as  the  bnakii^  up  of  the  ethylene  already 
formed  into  acetylene  and  methane,  and  the  polymerization  of  the 
former  into  higher  compounds.  Starting  with  a  solid  hydrocarbon 
of  definite  composition,  it  would  be  theoretically  possible  to  decom- 
pose it  entirely  into  carbon,  hydn^en,  ethjrlene  and  methane, 
and,  by  nqiidly  xunovinf  these  from  the  heating  nme  before  any 
secondary  actions  took  pace,  to  prevent  fmnation  of  tar.  But  any 
such  ideal  is  hopeless  in  practice,  as  the  coal  is  not  a  definite  com- 
pound, and  it  is  impossible  to  subject  it  to  a  fixed  temperature. 

If  the  retorts  are  at  a  temperature  of  1000"  C.  when  the  charge  of 
coal  is  put  in,  the  temperature  of  the  distillation  will  vary  from  about 
800°  C.  close  to  the  walls,  to  about  400 "  C.  in  the  centre  of 
r*  the  coal ;  and  in  the  same  way,  in  the  space  above  the  coal, 

f*"**^*",  the  products  which  come  in  contact  with  the  sides  of  the 
"Jvr  retort  are  heated  to  iooo°C.,  whilst  the  gas  near  the  coal 
is  probably  heated  to  only  600*  C.  Moreover,  the  gases 
and  vapours  in  the  retort  are  subjected  to  a  period  of  heating  which 
varies  widely  with  the  distance  from  the  mouth  of  the  retort  of  the 
coal  that  is  undei^oing  carbonization.  The  gas  developed  by  the 
coal  near  the  mouth  01  the  retort  is  quickly  washed  out  into  the 
ascension  pipe  by  the  pudi  of  the  «is  behind,  and  the  period  for 
which  it  has  been  exposed  to  the  radiant  heat  from  the  vaUa  oi  the 
retort  is  practically  nil;  whilst  the  sas  evolved  in  the  portion  <^  the 
retort  farthest  from  the  mouthpiece  has  only  its  own  rate  of  evolution 
to  drive  it  forward,  and  has  to  traverse  the  longest  mn  possible  in 
the  retort,  exposed  during  the  whole  of  that  penod.  to  radiant  heat 
and  to  contact  with  the  nighly  heated  surface  of  the  retort  itself. 
Hence  we  find  that  the  tar  is  formed  of  two  distinct  sets  of  products, 
the  first  due  to  incomplete  decompoationandthe  second  to  secondary 
reactions  due  to  the  products  of  the  decomposition  being  kept  too 
long  in  the  zone  of  heat. 

Of  the  first  class,  the  lig^ht  paraffin  oils  and  pitch  may  be  taken  as 
examples;  whilst  benzene,  naphthalene  and  retort  carbon  represent 
the  second.  The  formation  of  the  second  class  of  bodies  is  a  great 
loss  to  the  gas  manufacturer,  as,  with  the  exception  of  the  trace  of 
benzene  carried  with  the  gas  as  vapour,  these  products  are  not  only 
useless  in  the  gas,  but  one  of  them,  naimthalene,  is  a  serious  trouble, 
because  any  trace  carried  forward  by  the  gas  condenses  with  sudden 
changes  of  temperature,  and  causes  obstructions  in  the  service  pipes, 
whilst  their  presence  in  the  tar  means  the  loss  of  a  very  large  pro- 
portion of  the  illuminating  constituents  of  the  gas.  Moreover,  these 
secondary  products  cannot  be  successfully  reduced,  by  further  heat- 
ing, to  simpler  hydrocarbons  of  any  high  illuminating  vahie,  and 
such  bodies  as  naphthalene  and  anthracene  have  so  great  a  stability 
that,  when  once  numed,  they  resist  any  efforts  agam  to  decompose 
them  hy  heat,  short  of  the  temperature  vliich  breaks  them  up  mto 
methane,  carbon  and  hydrt^n. 

The  ammonia  is  derived  from  the  nitn^n  present  in  the  coal 
combinii^  wth  hydrogen  during  destructive  distillation,  the  nitrwen 
becoming  distributed  amongst  all  three  classes  of  products.  The 
fallowing  table  will  give  an  approximate  idea  of  the  proportions 
wlidch  go  to  each : — 

Per  cent. 

Nitrogen  as  ammonia      ......  14*50 

as  cyanogen      •    .■      ■  •      •  1*56 

„      free  m  gas  and  combined  in  tar 
„     remaning  in  cbke  .... 


100*00 


The  effect  produced  by  aheratioo  in  the  temperature  of  the  retort 
upon  the  composition  of  both  gas  and  tar  is  very  marked.  As  the 
temperature  is  raised,  the  yield  of  gas  from  a  ^ven  weight  of  coal 
increases ;  but  with  the  increase  of  volume  there  is  a  marked  decrease 
in  the  illuminating  value  of  the  gas  evolved.  Lewis  T.  Wright  found, 
in  a  series  of  experiments,  that,  when  four  portions  of  the  same  coal 
were  distilled  at  temperatures  ranging  from  a  dull  red  heat  to  the 
highest  temperature  attainable  in  an  iron  retort,  he  obtained  the 
foltowing  results  as  to  yield  and  illuminating  power: — 


Temperature. 

Cutnc  ft.  (tf 
Gas  per  ton. 

Illuminating 
Power, 
Candles. 

Total 
Candles 
per  ton. 

1.  Dull  fed  ... 

2.  Hotter  .... 
3-               .     .     -  . 
4.  Bright  orange 

. ,  8,250 

9.693 
10,821 
12,006 

20-5 

17-8 

i6-7 
15.6 

33950 
34-510 
30- 140 
37400 

Composition  of  the  Gas. 

I. 

Per  cent. 

3. 

Percent. 

Per  cent. 

Hydrogen  .... 
Marsh  gas  .... 
Olefines  .... 
Carbon  monoxide  . 
Nitrogen  .... 

3809 
43-72 

7-  55 

8-  72 
3-93 

43-77 
34-50 
5-83 
12-50 

3-4*» 

48*03 
30-70 

4-51 

'It 

IOO-t» 

lOO-OO 

lOO'OO 

The  gas  analy^  of  No.  3  was  lost,  but  the  illuminating  power 
shows  that  it  was  intermediate  in  (imposition  between  Nos.  3  and  4. 
From  this  it  will  be  seen  that,  with  the  increase  of  temperature,  the 
hydrocarbons — the  olefines  and  marsh  gas  series — gradually  break 
up,  depositing  carbon  in  the  crown  of  the  retort,  and  Uberatiiu; 
hydrc^n,  the  percentage  ai  which  steadily  increases  ^th  the  rise  m 
temperature. 

The  tar  f  cmned  is  affected  to  an  even  Beater  extent  than  the  gas  by 

alterations  in  the  temperature  at  which  the  destructive  distillatioa 
takes  place.  The  lower  the  temperature,  the  smaller  will  be  the 
volume  of  gas  produced,  and  the  lighter  the  specific  gravity  of  the 
tar,  whilst  With  increase  ctf  temperature,  the  volume  <rf  gas  rapidly 
rises,  and  so  does  the  specific  gravity  of  the  tar.  Workup  with  a 
caking  coal  Wright  obtuned  the  following  results: — 


Yield  of  Gas 

per  ton, 
Cub.  ft. 

Specific  Gravity 
of  Tar. 

6,600 

1-086 

7.200 

I-I20 

8,900 

i>i40 

10,163 

1*154 

11,700 

J -306 

Analysis  of  the  tar  showed  that  the  increase  of  the  specific  gravity 
was  due"  to  the  increase  in  the  quantity  of  pitch,  which  rose  from 
38-89  to  64-08%  in  the  residuan;  whilst  the  ammonia,  nai^tha 
and  light  culs  steadily  fell  in  quantity,  the  creosote  and  anthracene 
oils  doing  the  same,  but  to  a  smaller  extent.  Naphthalene  also 
begins  to  show  in  quantity  in  the  tar  as  soon  as  tlie  yield  of  gas  reaches 
10,000  cub.  ft.  per  ton  of  coal  carbonized. 

In  spite  of  these  variations,  however,  the  products  in  their  main 
characteristics  will  remain  the  same.  They  may  be  divided  into — 
(a)  Solids,  such  as  the  coke  and  retort  carbon ;  (5)  liquids,  consisting 
of  the  tar  and  ammoniacal  liquor;  and  (c)  gases,  consisting  of  the 
unpurified  coal  gas.  The  proportions  in  which  the  prodiicts  are 
approximately  c^tained  from  a  ton  of  gas  cool  have  l^n  given  as 
follows: — 


10.000  cub.  ft.  of  gas 
10  gallons  of  tar 
GasUquoi^  .    .  . 
Coke  .... 


-  380  lb  - 17-0  per  cent 

-  115     =  S-i 

-  177  ..  -  7-9  .. 
-1568  „  -70-O  „ 


3340 


lOO-O 


Thef  chief  solid  re^ue,  cohe,  is  not  absolutely  pure  carbon,  as  it 
contains  the  miimal  non-volatile  constituents  which  remain  behind 
as  ash  when  the  ori^nal  coal  Is  burnt,  and  which,  to  a 
great  extent,  existed  in  the  sap  that  filled  the  cells  of  the  ™~™ 
plant  from  which  the  coal  was  formed.   The  retort  carbon 
formed  as  a  dense  depont  on  the  crown  oi  the  retort  by  the  action 
of  the  high  temperature  on  the  hydrocarbons  is,  however,  carbon  in 
a  very  pure  form,  and.  on  aocou^  (tf<  its  dei^ty,  is  lately  used 
for  electrical  purposes. 


I  Liquor  condensed  fnnn  gas  alone,  without  wash  water. 
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-  The  Kqutd  products  of  the  destructive  distillation  of  coal  are  tar 
■nd  aimnoniacal  liauor.  Tar  derived  from  ordinary  bituminous 
UqnU  ^  black,  somewhat  viscid  liquid,  varying  in  specific 

MvdmLtt.    ST&vity  from  i-i  to  i-s.   The  ultimate  composition  of 
tar  made  in  the  London  Gas  Worics  is  approximately 
as  foUows: — 

Carbon  7753 

Hydrogen  6-33 

Nitrogen  1*03 

Sulphur  0'6i 

Ox^a   14-50 


These  elements  in  tar  are  built  up  into  an  enormous  number  of 
compounds  (see  Coal  Tar),  and  its  value  as  a  by-product  may  be 
gathered  from  the  fact  that  on  fractional  distillation  it  yields — (i) 
benzene  and  its  homolt^es,  from  which  aniline,  the  source  of  most 
of  the  coal-tar  colours,  can  be  derived;  (z)  carbolic  acid,  from  which 
picric  acid,  used  as  a  dye,  a  powerful  explosive,  and  to  give  the  bitter 
0avour  to  some  kinds  of  beer,  is  made,  also  many  most  valuable 
disinfectants;  {\)  naphthalene,  used  for  disinfecting,  and  also  as  the 
"  Albo-carbon  employed  in  an  enriching  burner  for  gas;  (4)  pitch, 
extensively  used  in  path-maldi^,  from  which  such  bodiesasanthra- 
cene  and  saccharin  can  be  extracted. 

The  second  liquid  product  of  the  destructive  distillation  of  coal 
is  the  ammoniacal  or  gas  liquor,  which  consists  of  water  containins 
ammonia  salts  in  solution,  partly  condensed  from  the  hot  gas,  and 
partly  added  to  wash  the  gas  in  the  scrubbers.  It  contains,  as  its 
principal  constituents,  ammonia,  partly  combined  with  carbonic 
acid  and  sulphuretted  hydrogen  to  form  compounds  which  are 
decomposed  on  boiling,  with  evolution  of  ammonia  eas,  and  partly 
combined  with  stronger  acids  to  form  compounds  which  require  to 
be  acted  upon  by  a  strong  alkali  before  the  ammonia  contained  in 
them  can  be  liberated.  The  ammonia  in  the  first  class  of  compouuds 
is  technicany  spoken  of  as  "  free  ";  that  present  in  the  latter  as 
"  fixed."  The  following  analysis  by  L.  T.  Wright  will  give  an  idea 
ni  the  relative  quantities  in  which  these  compounds  exist  in  the 
liquor  ^—t 

Grammes  per  litre. 

'Ammoniuin  sulphide  3-03 

Ammonium  carbonate  39'i6 

Ammonium  chloride  14*^3 

'Amnion|um  thiocyanate  ....  i*8o 
Ammonium  sulphate         ....  0*19 

Ammonium  thiosulphate  3-8o 

^Ammonium  ferrocyanide    ....  o-4i 

From  a  scientific  _point  of  view,  the  term  "  free  "  is  absolutely  in- 
correct, and  in  usmg  it  the  fact  must  be  dearly  borne  in  mind  that 
in  this  case  it  merely  stands  for  ammonia,  wbitui  can  be  liberated  on 
simply  boiling  the  liquor. 

The  saa  which  is  obtained  by  the  destructive  distillation  of  coal, 
and  which  we  employ  as  our  chief  illuminant,  b  not  a  definite  com- 
ffsfWMj  pound,  but  a  mechanical  mixture  of  several  ^ases,  some 
gf^gggt.  of  which  are  reduced  to  the  lowest  limit,  in  order  to 
'  develop  as  fully  as  possible  the  bjjht-eiving  properties 
of  the  most  important  constituents  of  the  gas.  TheioUowing  analysis 
gives  a  fair  idea  of  the  composition  of  an  average  sample  of  gas  nuule 
irom  coal,  purified  but  without  enrichment: — 

Hydrogen  5a*22 

Unsaturated  hydrocarbons  .  3*47 
Saturated  hydrocarbons  34' 7^ 

Carbon  monokide     .  4*23  ■ 

Carbon  dioxide  ....  o*6o 

Nitrogen  4-23 

Oxygen  0-49 


Fzee 


Fixed 


lOO'OO 

These  constituents  may  bedivided  into — (a)  light-yielding  hydro- 
carbons, (i)  combustible  diluents  and  (e)  impurities.  The  hydro- 
carbons, upon  which  the  luminraity  ctf  tbe  flame  entirely  depends, 
are  divided  in  the  analysis  into  two  groups,  saturated  arid  unsatur- 
ated, according  to  their  behaviour  with  a  solution  of  bromine  in 
potasshira  bromide,  which  has  the  power  of  absorbing  those  termed 
"  unsaturated,"  but  does  not  affect  in  diffused  dayligtit  the  gaseous 
members  of  the  "  satufatcd  "  series  of  hydrocarbons.  They  may  be 
separated  in  a  similar  way  by  conoentiated  sulphuric  acid,  which  has 
the  same  absorbent  effect  tm  the  one  class,  and  not  on  the  other.  The 
chief  unsaturated  hydrocarbons  j^esent  in  ooal  gas  are:  ethylene, 
CfH'i,  but^lme,  CtHs,  acetylene,  CtHi,  beiuene,  CsHi,  and  naphtha- 
lene,CioH|,and  the  saturatni  hydrocarbons  consist  chieflyof  methane, 
CH4,  and  ethane,  CtH«. 

The  light-giving  power  of  coal  gas  is  undoubtedly  entirely  due  to 
the  hydrocanMns.  The  idea  held  up  to  about  1890  was  that  the 
niuminating  value  depended  upon  the  amount  of  ethylene  present. 
This,  however,  is  manifestly  incorrecrt,  as,  if  it  were  true,  4%  of 
ethylene  mixed  with  96  %  of  a  combustible  diluent  such  as  hydrogen 
^tould  give  i&-  to  17-candle  gas,  whereas  a  mixture  of  10%  of 
etfttylene  and  90%  of  hydrogen  is  devoid  of  luminouty.  In  18716 


M.P.E-Berthelot  came  to  the  conclusion  that  tfaeiUuminatii%  value  of 
the  Paris  coal  gas  was  almost  entirely  due  to  benzene  vapour.  But 
h^  again  another  mistaken  idea  arose,  owii^  to  a  faulty  method  of 
estimating  tbe  benzene,  and  there  is  no  doubt  that  methane  is  one 
of  the  most  important  of  the  hydrocarbons  present,  when  the  gas 
is  burnt  in  such  a  way  as  to  evolve  from  it  the  proper  illuminating 
power,  whilst  the  benxene  vapour,  nnall  as  the  quantity  is,  comes 
next  in  importance  and  the  ethyhsne  last.  It  is  the  combined  action 
of  the  hydrocarbons  which  gives  the  ^tect,  not  any  one  of  xhem 
acting  alone. 

The  series  of  operations  connected  with  the  manufacture  and 
distribution  of  coal  gas  embraces  the  processes  erf  distiiiation,  con- 
densation, exhaustion,  wet  purification  by  washing  ami  scrubbii^, 
dry  purification,  measuring,  storii^  and  distribution  to  the  mains 
whence  the  consumer's  supply  is  drawn. 

^  T\\G  choice  of  a  ute  for  a  gas  works  is  neoessarity  governed  by  loctd 
circumstances;  but  it  is  a  necessity  that  there  should  be  a  ready 
means  of  transport  available,  and  for  this  reason  the  works  ™  . 
should  be  built  upon  the  banks  of  a  navigable  river  or  ^fllji^ 
canal,  and  should  have  a  convenient  railway  siding.  By 
this  means  coal  may  be  delivered  direct  to  the  store  or  retort- 
house,  and  in  the  same  way  residual  products  may  be  remmred. 
The  fact  that  considerable  area  is  required  and  that  the  works  do 
not  improve  the  n«^bourhood  are  important  conditions,  and 
although  economy  of  roace  should  be  considered,  arrangements 
riiould  be  such  as  to  allow  of  extension.  In  the  case  of  a  works 
whose  daily  make  of  gas  exceeds  four  to  five  million  cub.  ft.,  it  is 
usual  to  divide  the  works  into  units,  there  being  an  efficiency  limit 
to  the  Hze  of  apparatus  employed.  Under  these  conditions  the  gas 
is  dealt  with  in  separate  strrams,  whkh  mix  when  the  bolder  is 
reached.  From  the  accompanying  ground  plan  of  a  works  (fig.  4} 


/ewer. 


Fig.  4.— Plan  of  Works. 

it  will  be  posnble  to  gain  an  idea  of  the  order  in  which  the  operations 
in      manufacture  are  carried  out  and  the  arrangement  of  the  plant. 

The  retorts  in  which  the  coal  is  carbonized  are  almoet|univereally 
made  of  fire-clay,  and  in  all  but  small  country  works  the  old  ^ngle>- 
ended  retort,  which  was  about  9  ft.  in  lei^h,  has  givw  Dmtmitm. 
way  to  a  more  economical  construction  known  as  doubles,  •*-™— 
double-ended,  or  "  through  "  retorts.  These  are  from  18  to  32  ft. 
long,  and  as  it  is  found  inconvenient  to  produce  this  length  in  one 
piece,  they  are  manufactured  in  three  sections,  the  jointing  tfwet^ 
of  which  demands  great  care.  The  two  outer  pieces  are  swelled  at 
one  Mid  to  take  an  iron  mouthpiece,  Thecross  sections  generally 
employed  for  retorts  are  known  as  "  D-shaped,"  "  oval  "  and 
"  round  "  (fig.  §).  The  "  D  "  form  is  mostly  adopted  owing  to  its 

Cower  of  retaining  its  shape  after  long  exposure  to  heat,  and  the 
irge  amount  of  heating  surface  it  presents  at  its  base.  The  life  of 
this  retort  is  about  thirty  working  months.  A  cast  iron  mouthpiece 
and  iid  is  bolted  to  the 
exterior  end  of  each  retort, 
the  iftouthpieoe  cairying  a 
socket  end  to  receive  the 
ascension  pipe, :  through 
which  the  gas  passes  on 
leaving  the  retort.  The 
retorts  are  heated  eter- 
nally and  are  set  in  an  arch, 
the  construction  dwending 
upon  tbe  number  oTretorts* 
wnich  varies  from  three  to 
twelve.  The  arch  and  its 
retorts  is  termed  a  bed  or 
setting,  and  a  row  of  beds 
constitutes  a  bench.    It  is 

usual  to  have  a  separate  furnace  for  each  settii^,  the  retorts  resting 
upon  walls  built  transversely  in  the  furnace. 

The  heatii^  of  the  retorts  is  carried  cait  ^dicr  fay  the  "  direct 
firing  "  or  by  the  "  regenerative "  ayitem,  the  latter  affonUoB 


Fig.,  5. — Cfoss  Section  of  Retorts, 
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marked  advantages  over  the  {onner  method,  which  is  now  becoming 
extinct.  In  the  regenerative  system  of  firii^,  a  mixture  of  carbon 
monoxide  and  nitrogen  is  produced  by  passing  air  through  incan- 
descent gas  coke  in  a  generator  placed  below  the  bench  of  retorts, 
and  the  Beating  value  of  the  gases  so  produced  is  increased  in  most 
cases  by  the  admbcture  of  a  small  proportion  of  steam  with  the 
primaiy  air  supply,  the  steam  being  dKomposed  by  contact  with 
the  red-hot  coke  in  the  generator  into  water  gas,  a  mixture  of  carbon 
monoxide  and  hydrt^en  (see  Fuel:  Caseous).  The  gases  so  formed 
vary  in  proportion  with  the  temperature  of  the  generator  and  the 
amount  of  steam,  but  generally  contain  32  to  x8%  of  combustible 
gas,  the  remainder  being  the  residual  nitrogen  ol  the  air  and  carbon 
dioxide.  These  gases  enter  the  combustion  chamber  around  the  retorts 
■t  a  high  temperature,  and  are  there  supplied  with  suf&dent  air  to 
complete  their  combustion,  this  secondary  air  supply  being  heated  by 
the  not  products  of  combustion  on  their  way  to  the  exit  flue.  This 
method  of  hring  results  in  the  saving  of  about  one-third  the  weight 
of  coke  used  in  the  old  form  of  furnace  per  ton  of  coal  carbonized, 
and  enables  higher  temperatures  to  be  obtained,  the  heat  being  also 
more  equally  oistributed- 

There  are  a  great  number  of  methods  of  applying  the  regenerative 
principle  which  vary  only  in  detaiL  Fig.  6  gives  an  idea  of  trie  general 
arrangenient.  The  fnrnace  A  is  built  of  nre-brick,  coks  is  charged 
at  the  top  through  the  irofi'  door  B,  and  near  the  bottom  are  placed 
ftre  bars  C,  upon  which  thefuel  lies.  The  primary  air  necessary  for 
the  partial  combustion  of  the  coke  to  "  producer  "  gas  inters  between 
these  bars.  The  gases  are  conducted  from  the  furnace  to  the  com- 
bustion chamber  E  through  the  nostrils  D  D,  and  the  secondary  air  is 


FlOi  6.— kegenerative  Setting. 


atimitted  at  the  inlet  F  a  little  above,  this  air  having  been  already 
heated  by  traversing  the  setting.  Complete  combustion  takes  place 
aithis  point  with  the  production  intense  heat,  the  gases  on  rising 
are  baffled  in  order  to  circulate  them  in  every  direction  round  the 
retorts,  and  upon  arriving  at  the  top  of  the  setting  they  are  conducted 
down  a  hollow  chamber  communicating  with  the  main  flue  and  shaft. 
The  amount  of  draft  which  is  necessary  to  carry  Out  the  circulation 
of  the  gases  and  to  draw  in  the  adequate  amount  of  air  is  regulated 
by  dampers  placed  in  the  main  flue.  By  analysis  of  the  "  producer  " 
and  "  spent    gases  this  amount  can  be  readily  gauged. 

-{^.etorts  are  set  in  either  the  horizontal,  incHnedor  vertical  position, 
and  the  advantages  of  the  one  over  the  other  is  a  question  upon  which 
almost  every  gas  engineer  has  his  own  views. 

The  introduction  of  labour-saving  appliances  into  ^as  works  has 
rendered  the  difficult  work  of  charging  and  discharging  horizontal 
Charwiam  comparatively  simple.     Formerly  it'  was  the 

^^^VOM  practice  to  carry  out  such  operations  entirely  by  hand, 
f"*^  men  charging  the  retorts  either  by  means  m  shovel  or 

armwag^  hand-scoop,  and  the  coke  produced  being  withdrawn  with 
hand  rakes.  Now,  however,  only  the  smaller  gas  works  adhere  to 
this  system,  and  this  work  is  done  by  machinery  driven  by  either 
compressed  air,  hydraulic  of  electric  power.  In  the  first  two  cases  a 
scoop,  filled  with  coal  from  an  overhead  hopper  carried  by  the 
travelling  machine,  is  made  to  enter  the  retort  and  is  turned  over; 
the  operation  is  then  repeated,  but  this  time  the  scoop  is  turned  over 
in  the  opposite  direction,  the  coal  thus  assuming  such  a  position  that 
as  much  of  its  under  surface  as  possible  is  exposed  to  the  heated  side 
of  the  retort.  With  "  through  '  retorts  charging  machines  feed  the 
retorts  at  both  ends,  the  scoop,  which  has  a  capacity  of  about  i^cwt., 
entering  and  discharging  its  contents  twice  at  each  end,  so  that  the 
total  charge  is  aboUt  6  cwt.,  which  is  allowed  from  four  to  six  hours 
to  distil  off  according  to  the  quality  of  the  gas  required.  The 
machines  charge  simultaneously  at  each  end,  so  that  the  lids  of  the 
retorts  may  ]x  shut  immediately  the  coal  enters.  The  charging 
machines  travel  on  lines  in  front  of  the  retort  bench,  and  the  power 
is  transmitted  by  connexions  made  with  flexible  hose.  A  device  of 
more  recent  introduction  is  an  electrically-driven  charging  machine, 
in  which  the  centrifugal  force  created  by  a  fly-wheel  revolving  at  high 
speed  is  applied  to  drive  coal  into  the  retort.  If  the  velocity  is 
suflficiently  high  the  coal  may  be  carried  the  whole  length  of  a  ao-ft. 
retort,  the  coal  following  banking  up  until  an  even  layer  is  forrned 
throughout  the  length  of  the  retort. 


For  the  purpose  of.  dtschargiiig  the  coke  from  the  retort  dther 
compressed  air  or  hydraulic  madiinery  is  employed,  a  rake  being 
made  to  enter  the  retort  and  withdraw  the  coke  on  returning. .  With 
this  method  it  is  necessary  that  the  rake  should  enter  and  discharge 
several  times  before  the  retort  is  clear,  and  thus  the  use  of.a  telescopic 
ram  worked  by  hydraulic  power,  which  pushes  the  coke  before  it 
and  discharges  it  at  the  otner  end,  is  an  advantage.  As  much  as 
one-third  on  each  ton  of  coal  carbonized  is  saved  by  the  use  of 
machinery  in  the  retort>house.  Taking  into  account  the  original 
cost  of  such  machines,  and  the  unavoidable  wear  and  tear  upon  the 
retorts  brought  about  by  using  labour-saving  apf^nces,  and  the 
fact  that  the  coke-dust  is  very  detrimental  to  the  machinery,  it  is 
clear  that  the  suggestion  of  setting  the  retorts  at  an  incline  in  order 
to  facilitate  the  work  presented  great  inducements  to  the  gas  manager. 
The  object  aimed  at  in  thus  setting  retorts  is  to  kllow  gravity  to 
play  the  part  of  charging  and  discharging  the  coal  and^coke,  the 
retorts  being  inclined  at  an  angle  to  suit  the  slip  of  the  class  of  coal 
used;  this  angle  is  between  28"  and  34*"-  The  coal,  previously 
elevated  to  hoppers,  is  dropped  into  the  feeding  chambers,  which  are 
so  arranged  tnat  they  can  travel  from  end  to  end  of  the  retort- 
house  and  feed  the  coal  into  the  retorts.  When  the  retort  is  to  be 
charged,  an  iron  stop  or  barrier  is  placed  in  the  lower  mouthpiece, 
and  the  door  Closed.  The  shoot  is  placed  in  the  uppCr  mouthpiece, 
and  the  stop  or  doot,  which  retains  the  coal  in  the  chamber,  is  re- 
leased ;  the  cc^l  is  then  discharged  into  the  retort,  and  rushing  down 
the  incline,  is  arrested  by  the  barrier,  and  banks  up,  forming  a 
continuous  backing  to  tne  coal  following.  By  experience  with 
the  class  of  coal  used  and  the  adjustment  of  the  stops  in  the  shoot, 
the  charge  can  be  run  into  the  retort  to  form  an  even  layer  of  any 
desired  depth.  For  the  withdrawal  of  the  residual  coke  at  the  end 
of  the  carbonization,  the  lower  mouthpiece  door  is  opened,  the  barrier 
removed  and  the  coke  in  the  lower  part  of  the  retort  is  "  tickled  " 
or  gently  stirred  with  an  iron  rod  to  overcome  a  slight  adhesion  to 
the  retort;  the  entire  mass  then  readily  discharges  itself.  Guides 
are  placed  in  front  of  the  retort  to  direct  its  course  to  the  coke 
hoppers  or  conveyer  "below,  and  to  prevent  scattering  of  the  hot 
material.  This  systeth  shows  a  greater  economy  ih  the  cost'  of 
carbonizing  the  co^l,  but  the  large  outlay  and  the  wear  and  tear  of 
the  mechanical  apf}liances  involved  have  so  far  prevented  its  vt^ 
general  adoption. "  ' 

The  vertical  retort  was  one  of  the  first  fotTiis  experimented  with 
by  Murdoch,  but  owing  to  the  dUBculty  of  withdrawing  the  fcoke, 
the  low  illuminating  power  of  the  gas  made  in  it,  and  the  damage 
to  the  retort  itself,  due  to  the  swelling  of  the  charge  during  distil- 
lation, it  was  quickly  abandoned.  About  the  beginning  of  the  20th 
century,  however,  the  experiments  of  Messrs  Settle  and  Padfield  at 
Exeter,  Messrs  Woodall  and  Ducfcham  at  Bournemouth,  and  Dr 
Biieb'  in  Germany  showed  such  encouraging  results  that  the'  idcd 
of  the  vertical  retort  again  came  to  the  front,  and  several  systems 
were  proposed  and  tried.  The  cause  of  the  failure  of  Murdoch's 
original  vertical  retort  was  undoubtedly  that  it  was  coihpletdy 
filled  with  coal  during  charsing-,  with  the  result  that  tbeigas  libemted 
from  the  lower  portions  of  the  retort  had  to  pass  tluougb  a  deep 
bed  o£  red-hot  rcoke,  which,  by  over-baJdng  tnie  gas,  destroyed  the 
illuminating  hydrocarbons.  There  is  no  doubt  tiuit  the  question  of 
rapidly  removing  the  gas,  as  soon  as  it  is  properly  formed,  from  ih^ 
influence  of  Che  nighly-heat:ed  walls  of  the  retort  and  re^ual  coke,, 
is  one  of  the  most  important  in  gas  manufacture. 

In  the  case  of  horizontal  retorts  the  space  between  the  top  of  the 
coal  and  the  retort  is  of  necessity  considerable  in  order  to  permit  the 
introduction  of  the  scoop  and  rake;  the  gas  has  therefore  a  free 
channel  to  travel  along,  but  has  too  much  contact  with  the  highly 
heated  surface  of  the  retort  before  it  leaves  the  mouthpiece.  In 
the  case  of  inclined  retorts  this  disadvantage  is  somewhat  reduced, 
but  with  vertical  retorts  the  ideal  conditions  can  be  more  nearly 
approached.  The  heating  as  well  as  the  illuminatins;  value  of  the 
gas  per  unit  volume  is  lowered  by  over-baking,  and  Dr  Bueb  gives 
the  following  figures  as  to  the  heating  value  of  gas  obtained  from  the 
same  coal  but  by  different  methods  of  carbonization : — 

Vertical  Retorts,6o4Briti8hthermaIunit8percub.ft. 
Inclined  „   584  „  „       ■    i,  .- 

Horizontal        „   570  „  „  „ 

Of  the  existing  forms  of  vertical  retort  it  remains  a  matter  to  be 
decided  whether  the  coal  should  be  charged  in  bulk  tc  the  retort 
or  whether  it  should  be  introduced  in  small  quantities  at  regular 
and  short  intervals;  by  this  latter  means  (the  characteristic  feature 
of  the  Settle-Padfield  process)  a  continuous  layer  of  coal  is  in  process 
of  carbonization  on  the  top,  whilst  the  gas  escapes  without  contact 
with  the  mass  of  red-hot  coke,  a  considerable  increase!  in  volutne 
and  value  in  the  gas  and  a  much  denser  coke  beh^  the  result. 

From  the  retort  the  gas  passes  by  the  ascension  fupe  to  the  hy- 
draulic main  (fig.  7).  This  is  a  long  reservoir  placed  in  a  horizontal 
position  and  supported  by  ccJumns  upon  the  top  of  the  „  ^_-m- 
retort  stack,  ana  through  it  is  maintained  a  slow  but  ^ . 
constant  flow  of  water,  the  level  of  which  is  kept  uniform,  "i**"* 
The  ascehsion  pipe  difls'about  2  in.  into  the  liquid,  and  so  makes  a 
seal  that  allows  of  any  retort  being  charged  singly  without  the  risk 
of,  the  gas  produced  from  the  other  retorts  in  the  bench  escaping 
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Fig.  7. — Hydraulic 
Main. 


throagh  tke  open  retort.  Coal  gas,  being- k'  mixture  of  gaseaf  and 
vapcmn  (A  liquid*  having  v«ry  vamag:  boUfaig  pointis,  itniBt  nece&- 
aaniy  vaiemr  fhytical  dtanges  wnen  the  ttmperature  Is  lowered 
Vapours  of  uquioB  of  hlch  boiUiig  point  will  oe  condeiued  more 
quickly  thut  thoae  havii^  lower  boiling 
points,  but  condensation  of' each  vapour  will 
take-  place  in  a  definite  ratio  vitth  the  decrease 
of  tefflpemture,  the  rate  beinsdependeot  upon 
the  boiUne  point  of  the  liquid  from  which  it  is 
formed.  The  result  is  that  from  the  time  the 
gaseous  mixture  leaves  the  letott  it  begins  to 
deport  condensation  products  owing  to  the 
decrease  in  temperature.  Condensation  takes 
plac%  in  the  ascension  pipe,  in  the  arch  piece 
leading  to  the  hydraulic  main,  and  to  a  still 
greater  extent  in  the  hydraulic  main  itself 
where  the  gas  has  to  pass  through  water, 

Ascen^on  pipes  give  trouble  unless  they  are 
frequently  cleared  by  an  instrument  called  an 
*'  auger,'*  whilst  the  arch  pipe  is  fitted  with 
hand  holes  through  which  it  may  be  easily 
cleared  in  case  of  stoppage.  The  most  soluble 
of  the  constituents  of  crude  coal  gas  is 
ammonia,  780  volumes  of  which  are  soluble 
ia  one  volume  of  water  at  aiHinal  tempera- 
ture and  pressure,  and  the  water  in  the 
hydraulic  main  absorbs  a  considerable  quan- 
tity of  this  compound  from  the  gas  and 
helps  to  form  the  ammoniacal  liquor,  whilst, 
although  the  liquor  is  well  agitated  by  the  gas 
bubbling  through  it,  a  partial  seiiaration  of  tar 
from  liquor  is  effected  by  gravitation.  The 
fiquor  is  run  off  at  a  constant  rate  from  the  hraraulic  main  to  the 
store  tank,  and  the  gas  passes  from  the  top  of  the  hydraulic  main  to 
the  foul  main. 

The  gas  as  it  leaves  the  hydraulic  m^n  is  still  at  a  temperature 
of  from  130^  to  150°  F.,  and  should  now  be  reduced  as  nearly  as 
Comt§mtM  possible  to  thetemperatureof  the  Burroundingatmosphere. 

The  operation  of  efficient  condensing  is  not  by  any  means  as 
simple  as  might  be  supposed.  The  tar  and  liquor  when  con- 
densed have  a  dissolving  action  on  various  valuable  light -giving  con- 
stituents of  the  gas,  which  in  the  ordinary  way  would  not  be  deposited 
by  the  lowering  of  temperature,  and  for.this  reason  the  heavy  tar« 
and  especially  that  produced  in  the  hydraulic  main,  should  come  in 
coiitact  with  the  gas  as  little  as  poBsible.  and  condensation  should 
take  place  slowly. 

The  main  difficulty  which  the  condenser  ought  tq  overcome  and 
upon  which  its  efficiency  should  depend  is  the  removal  of  naphtha- 
lene; this  compound,  which  is  present  in  the  gas,  condenses  on 
cooling  to  a  soUd  which  crystallizes  out  in  the  form  of  white  flakes, 
and  the  trouble  caused  by  pipe  stoppages  in  the  works  as  welt  as  in 
the  district  supplied  is  very  consicferaSle.  The  higher  the  heat  of 
carbonization  the  more  naphthalene  appears  to  be  produced,  and 
gas  managers  of  to>day  find  the  removal  of  naphthalene  from  the 
gas  a  difficult  problem  to  solve.  It  was  for  some  time  debated  as 
to  whether  naphthalene  added  materially  to  the  illuminating  value 
of  the  gas,  and  whether  an  endeavour  should  be  made  to  carry  it 
to  the  point  of  combustion;  but  it  is  now  acknowledged  that  It  is  a 
troublesome  impurity,  ancj  that  fhe  sooner  it  is  extracted  the  better. 
Gas  leaves  the  retorts  saturated  with  naphthalene,  and  its  capacity 
for  holding  that  impurity  seems  to  be  augmented  by  the  fx^sence 
of  water  vapour.  The  condenser,  by  effecting  the  condensation  of 
water  vapour,  also  brings  about  the  deposition  soUd  naphthalene, 
apart,  from  that  which  naturally  conaenses  owing  to  reduction  of 
tempiBrature. 

Condensers  are  dther  air-cooled  or  water-cooled,  or  both.  In  the 
former  cade  the  gas  traverses  pipes  exposed  to  the  atmosphere  and 
so  placed  that  the  resulting  products  of  condensation  may  be  collected 
at  the  lowest  ^int.  Water  is  a  more  efEcient  cooling  medium  than 
air,  owing:  to  its  high  specific  heat,  and  the  degree  of  cooling  may  be 
more  easily  r^ulated  by  its  use.  In  water-cooled  condensers  it  is 
usual  to  arrange  that  the  water  passes  through  a  large  number  of 
small  papep  contained  in  a.laiver  one  through  which,  the  gas  flows, 
and  as  it  oonstantly  liappenea  that  condenser  pipes  became  choked 
by  naphthalene,  the  so-called  reversiMe  condenser,  in  which  the 
stream  of  gas  may  be  altered  from  time  to  time  and  the  walls  of  the 
pipes  cleaned  by  pumping  tar  over  them,  Is  a  decided  advance. 

The  solubility  of  naphthalene  by  varipusoUsha^led  some  engineers 
to  put  in  i&phthalene  washers,  in  which  gas  is  brought  into  contact 
witn  a  heavy  tar  oil  or  certain  fractions  distilled  from  it,  the  latter 
being  preyiously  mixed  with  some  volatile  hydrocarbon  to  replace 
in  the  gas  those  illuminating  vapours  which  the  oil  di^lves  out; 
and  by  fractional  distiUation  ,of  the  washing  oil  the  naphtjialene 
and  volatile  hydrociirbons  are  afterwards  recovered. 

The  exhauster  is  practically  a  rotary  gas, pump  which  serves  the 
purpose  of  drawing  the  gas  from  the  hydraulic  main  through  the 
Brhmttrf.  condensers,  and  thep  forcing.  It  through  the  purifying 
vessels  to  the  holder,  Mpreovei-,  by  puttii^  the  retorts 
under  a  sligl^t  vacuum,  the  amount  of  gas  produced  ie  increased 
by  about  12  %,  and  is  of  better  quality,  owing  to  its  leaving  the 


heated  ttetdrt  more  quickly.  A  horii»ntat  coihpoiind  steam-engine 
is  usually  employed  to  drive  the  exhauster. 

At  this  point  in  the  manufacturing  inocess  the  gas  has  already 
undergone  some  important  changes  in  itB  compOEition,  but  there  yet 
remain  impurities  which  must  be  removed,  these  being  amt^onia, 
sulphuretted  hydrogen,  caibon  diaulphide  and  carbcm  ifiozide. 
Ammonia  is  of  considerable  m&rketabb  value,  and  even  in  places 
where  the  local  Gas  Act  does  not  prescribe  that  it  shall  be  removed, 
it  is  attracted.  Sulphuretted  hydrogen  is  a  noxious  impurity,  and 
its  complete  removal  firom  the  gas  is  usually  imposed  by  parlia- 
ment. As  nearly  as  poeable  all  the  carbon  dioxide  is  extracted, 
but  most  gas  companies  are  now  exempt  from  having  to  purify  the 
f^s  from  sulphur  compounds  other  than  sulphuretted  hydrogen. 
Cyanogen  compounds  also  are  present  in  the  gas,  and  in  large  works, 
where  the  total  quantity  is  sufficient,  their  extraction  is  effected 
for  the  production  of  either  prussiate  or  cyanide  of  soda. 

Atkhison  Butterfield  i^ves  the  cmnpoaltuni  ai  the  gas  at  tfaii 
point  to  be  about 
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It  happens  that  ammonia,  Wing  a  strong  base.  ifUl  effect  the  ei^ 
traction  of  a  certain  proportion  of  such  compounds  as  sulphuretted 
hydrogen,  carbon  dioxide  and  hydrocyanic  acid,  and  the  warkm, 
gas  is  now  washed  with  water  and  ammoniacal  liquor. 
The  process  Is  termed  washing  or  scrubbii^,  and  is  carried  out  in 
various  forms  of  apparatus,  tne  efficiency  of  which  is  dependent 
upon  the  amount  of  contact  the  apparatus  allows  between  the  finely 
divided  gas  and  water  in  &  unit  area  and  the  faciBtT  with  whicn 
it  may  be  cleared  out.  The  "  Livescy  "  washer,  a  well-known  type. 
Is  a  rectangular  cast  iron  vessel.  The  gas  enters  in  the  centre,  ana 
to  make  its  escape  again  it  has  to  pass  into  long  wrought  iron 
inverted  troughs  through  perforations  one-twentieth  of  an  inch  in 
diameter.  A  constant  flow  of  liquor  is  regulated  through  the  washer, 
and  the  gas,  in  order  to  pass  tnrough  the  perforations,  drives  the 
liquor  up  into  the  troughs.  The  liquor  foams  up  owing  to  agitation 
by  the  finely  divided  streams  of  gas,  and  is  brought  into  close  contact 
with  it.  Two  or  three  of  these  washers  are  connected  in  series 
according  to  the  quantity  of  gas  to  be  dealt  with. 

The  final  washing  for  ammonia  is  effected  in  an  apparatus  tnroed 
a  "  scrubber,"  which  Is  a  cylindrical  tower  packed  with  boards  Jin^ 
thick  by  ii  in.  broad,  plated  on  end  and  dose  together;  scnbbtn. 
water  is  caused  to  flow  down  over  the  surface  of  these 
boards,  the  object  being  to  break  up  the  gas  as  much  as  p<»sible 
and  bring  It  Into  dose  contact  with  the  water.  In  this  wet  purifying 
apparatus  the  gas  is  almost  wholly  freed  from  ammonia  and  from 
part  of  the  sulphuretted  hydrogen,  whilst  carbon  dioxide  and  carbon, 
disulphide  are  also  partially  extracted. 

The  final  purification  is  carried  out  in  rectangular  vessels,  known 
as  "  dry  purifiers  "  (fig.  8).  Internally,  each  purifier  is  filled  with 
ranges  of  wooden  trays  or  sieves  A,  made  in  the  form  of  PurtOm^ 
grids  (fig.  9),  and  covered  with  the  purifying  material  B 
to  a  depth  of  about  6  in. ,  the  number  of  tiers  and  nze  of  purifier  boxes 
being  proportional  to  the  quantity  of  gas  to  be  purified.  The  gas 


Fig.  8.— Potifier. 


enters  at  the  bottom  by  the  pipe  C,  the  inlet  being  protected  from 
any  falling  material  by  the  cover  D;  it  forces  its  way  up^rdd 
through  an  the  trays  uhtll,  reachitig  the  Ijd'Or  cover  E,  it 'descends 
by  the  «dt  tube  F,  which  le&ds  to  the  next  pynfier.  The  edges  of  the 
lid  dip  into  an  external  water  seal  or  lute  G,  -wherrijy-  the'  gas  is 
prevented  from  escaping. 
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Fig.  9.— Purifier  Grid. 


When  the  gM  had  to  be  purified  from  carbon  disulphide  as  wd]  as 
from  sulphuretted  hydrogen,  »laked  Ume  was  employed  for  the  re- 
moval of  carbon  dioxide  and  the  greater  auantity  of  the  sulphur 
compounds,  whilst  a  catch  box  or  purifier  01  oxide  of  iron  served  to 
remove  the  last  traces  of  sulphuretted  hydrogen.  Not  fewer  than 
four  Ume  purifiers  were  employed,  and  as  the  one  which  was  first 

in  the  series  became  exhaustedi  i.e. 
began  to  show  signs  of  allowing 
carbon  dioxide  to  pass  through  it 
unabsorbed,  it  was  filled  with  fresh 
slaked  lime  and  made  the  last  of 
the  series,  the  one  which  was 
second  becoming  first,  and  this 
procedure  went  on  continuously. 
This  operation  was  necesdtated  by 
the  fact  that  carbon  dioxide  has  the 
power  of  breaking  up  the  sulphur  compounds  formed  by  the  lime, 
so  that  until  all  carbon  dioxide  is  absorbed  with  the  formation  of 
calcium  carbonate,  the  withdrawal  of  sulphuretted  hydrogen  cannot 
proceed,  whilst  since  it  is  calcium  sulphide  formed  by  the  absorption 
of  sulphuretted  hydrogen  by  the  slaked  Ume  that  absorbs  the  vapour 
of  carbon  disulphide,  purification  from  the  latter  can  only  be  accom- 

ftlished  after  the  necessary  calcium  sulphide  has  been  formed.  The 
out  gas  leaving  the  scrubbers  contains,  as  a  general  average,  30 
grains  of  aiilphuretted  hydrogen,  40  grains  of  carbon  disulphide 
and  200  grains  of  carbon  dioxide  per  100  cub.  ft.  On  entering  the 
first  purifier,  which  contains  calcium  thiocarbonate  and  other  com- 
binations  of  calcium  and  sulphur  in  small  quantity,  the  sulphuretted 
hydrogen  and  disulphide  vapour  have  practically  no  action  upon  the 
material,  but  the  carbqn  dioxide  immediately  attacks  the  calcium 
thiocarbonate,  forming  calcium  carbonate  with  the  production  of 
carbon  disulphide  vapour,  which  is  carried  over  with  the  gas  into  the 
second  box.  In  the  connexion  between  the  first  and  the  second  box 
the  gas  is  found  to  contain  500  grains  of  sulphuretted  hydrogen 
and  So  grains  of  carbon  disM)phide  per  100  cub.  ft.,  but  no  tracc^  of 
carbon  dioxide.  In  the  second  l>ox  the  formation  of  calcium  thio- 
carbonate takes  place  by  the  action  of  carbon  disulphide  upon  the 
calcium  sulphide  with  the  liberation  of  sulphuretted  hydrogen, 
which  is  carried  over  to  the  third  purifier.  The  gas  in  the  connecting 
pipe  between  the  second  and  third  purifier  will  be  found  to  contain 
400  grains  of  sulphuretted  hydrogen  and  20  grains  of  carbon  di- 
sulphide. The  contents  of  the  third  box,  being  mostly  composed  of 
slaked  lime,  take  up  sulphuretted  hydrogen  forming  calcium  sulphide, 
and  practically  remove  the  remaining  impuritteB,  the  outlet  gas  show- 
ittg  30  grains  of  sulphuretted  hydrogen  and  8  grains  of  carbon  di- 
sulphide per  loo  cub.  ft.,  whilst  the  catch  box  of  oxide  of  iron  then 
removes  all  traces  of  sulphuretted  hydrogen.  It  will  be  noticed 
that  in  the  earlier  stages  the  quantity  of  sulphur  ln;purities  is 
actually  increased  between  the  purifiers — in  fact,  the  greater  amount 
of  sulpniding  procures  the  ready  removal  of  the  carbon  disulphide, — 
but  it  is  the  carbon  dioxide  in  the  gas  that  is  the  disturbing  element, 
inasmuch  as  it  decomposes  the  combinations  of  sulphur  and  calcium ; 
consequently  it  is  a  paramount  object  in  this  system  to  prevent  this 
latter  impurity  finding  its  way  through  the  first  box  of  the  series. 
The  finding  or  any  traces  of  carbon  dioxide  in  the  gas  between  the 
first  two  boxes  is  generally  the  signal  for  a  new  clean  purifier  being 

fiut  into  action,  and  the  first  one  shut  off,  emptied  and  recharged  with 
rcsh  lime,  the  impregnated  material  being  sometimes  sold  for 
dressing  certain  soils. 

Tlic  action  of  oxide  of  iron,  which  has  now  partly  replaced  the 
Ume  purification,  dcpendson  its  power  of  combining  with  sulphuretted 
hydn»en  to  form  sulphide  of  iron.  Such  is  the  affinity  of  the  oxide 
for  this  impurity  that  it  may  contain  from  50  to  60%  by  weight  of 
free  sulphur  after  revivification  and  still  remain  active.  Upon  re- 
moving the  material  from  the  vessel  and  ex[M}sing  it  to  the  atmo- 
Sj^ere  the  sulphide  of  iron  undergoes  a  revivifying  process,  the  oxygen 
of  the  air  displacing  the  sulphur  from  the  sulphide  as  free  sulphur, 
and  with  moisture  converting  the  iron  into  hydrated  oxide  of  iron. 
This  revivification  can  be  carried  on  a  numoer  of  times  until  the 
material  when  dry  contains  about  50%  of  free  sulphur  and  even 
occasionally  60%  and  over;  it  is  then  sold  to  manufacturers  of 
sulphuric  acid  to  be  used  in  the  sulphur  kilns  instead  of  pyrites  (ace 
Sulphuric  Acid). 

Apart  from  the  by-products  coke,  coke-breeze,  tar  and  retort 
carron,  which  are  sold  direct,  gas  companies  are  now  in  many  cases 
preparing  from  their  spent  purifying  material  pure  chemical  pro- 
ducts which  arc  in  great  demand.  The  most  important  of  these  is 
sulphate  of  ammonia,  which  is  used  for  agricultural  purposes  as  a 
manure,  and  is  obtained  by  passing  ammonia  into  sulphuric  acid 
and  crystallizing  out  the  ammonium  sulphate  produced.  Todothis, 
saturated  ammoniacal  liquor  is  decomposed  by  lime  in  the  presence 
of  steam,  and  the  freed  ammonia  ts  passed  into  strong  sulphuric  acid, 
the  saturated  solution  of  ammonium  sulphate  oeing  carefully 
crystallized.  The  market  value  of  the  salt  varies,  but  an  average 
figure  is  £13  per  ton,  whilst  the  average  yield  is  about  24  lb  of  salt 
per  ton  of  coal  carbonized.  In  large  works  the  sulphuric  acid  is 
usually  manufactured  on  the  spot  from  the  spent  oxide,  so  that  the 
sulphuretted  hydrogen,  which  in  the  gas  is  considered  an  undesirable 
impurity,  plays  a  valuable  part  in  the  manufacture  of  an  important 
by-pruclucl. 


Cyanogen  oompMuids  are  extracted  either  direct  from  the  gas, 
from  the  spent  Mode  or  from  ammoniacal  liqu<»-,  and  some  large  gas 
works  now  produce  sodium  cyanide,  thb  being  one  of  the  latest 
developniCTts  in  the  gas  chemical  industry. 

The  purified  rats  now  passes  to  a  gasholder  (scnnetimes  known  as 
a  gasoineter},  which  may  be  ntfaer  angle  lift,  *.e.  a  simple  bell  in- 
verted in  a  tank  <d  wabn*.  or  may  be  auistnicted  on  the      .  ^ 
telescopic  prindfde,  in  which  case  much  ground  space  is 
saved,  as  a  bolder  of  much  greater  capacity  can  be  contained  in  the 
Bame-sized  tank.   The  tank  for  the  ga^older  is  usually  made  fay 


FxG.  10.— Gasholder. 

excavating  a  circular  reservoir  somewhat  larger  in  diameter  than 
the  proposed  holder.  A  banking  is  allowed  to  remain  in  the  centre, 
as  shown  in  fig.  10,  which  is  known  as  the  "  dumpling,"  this  arrange- 
ment not  only  saving  work  and  water,  but  acting  as  a  support  Tor 
the  king  post  of  a  trussed  holder  when  the  holder  is  empty.  The 
tank  must  be  water-tight,  and  the  precaution  necessary  to  be  taken 
in  order  to  ensure  this  is  dependent  upon  the  nature  of  the  soil; 
it  is  usual,  however,  for  the  tanks  to  be  lined, with  concrete.  Where 
the  conditions  of  soil  are  very  bad,  steel  tanks  are  built  above  ground, 
but  the  cost  of  these  is  much  greater.  The  holder  is  made  of  sheet 
iron  riveted  together,  the  thickness  depending  upon  the  size  of  the 
holder.  The  telescopic  form  consists  o£  two  or  more  lifts  which  slide 
in  one  another,  and  may  be  described  as  a  single  lift  holder  encircled 
by  other  cylinders  of  slightly  lareer  diameter, 
but  of  about  the  same  length.  Fig.  lo  shows 
the  general  construction.  Gas  on  entering 
at  A  causes  the  top  lift  to  rise;  the  bottom  of 
this  lift  being  turned  up  all  round  to  form  a 
cup,  whilst  the  top  of  the  next  lift  is  turned 
down  to  form  a  so-called  grip,  the  two  interlock 
(see  fig.  11),  forming  wnat  is  known  as  the 
hydraulic  cup.  Under  these  conditions  the 
cup  will  necessarily  be  filled  with  water,  and 
a  seal  will  be  formed,  preventing  the  escape 
of  gas.  A  guide  framing  is  tjuilt  round  the 
holder,  and  guide  rollers  are  fixed  at  various 
intervals  round  the  grips  of  each  lift,  whilst  at 
the  bottom  of  the  cup  guide  rollers  are  also 
fixed  (fig.  ti).  In  the  year  1892  the  largest 
existing  gasholder  was  built  at  the  East 
Greenwich  works  of  the  South  Metropolitan 
Gas  Company;  it  has  six  lifts,  its  diameter  is 
293  ft.,  and  when  filled  with  gas  stands  180  ft. 
high.  The  capacity  for  gas  is  t2  million  cub.  ft. 

The  governor  consists  usually  of  a  bell  float- 
ing in  3  cast  iron  tank  partially  filled  with 
water,  and  is  in  fact  a  small  gas-  /i«™__„ 
holder,  from  the  centre  of  which  is  "  * 

suspended  a  conical  valve  controlling  the  gas 
inlet  and  closing  it  as  the  bell  fills.  Any 
deviation  in  pressure  will  cause  the  fioating 
bali  to  be  lifted  or  lowered,  and  tht;  size  of  the  Inlet  trill  be 
decreased  or  increased,  thus  regulating  the  floW. 

The  fact  that  coal  gas  of  an  illuminating  power  of  from  14  to  t6 
candles  can  be  made  M'om  the  ordinary  gas  coal  at  a  fairly  low  rate- 
while  every  candle  power  added  to  the  gas  increases  the  cost  in  an 
ciiormous  and  rapi<Ay  growii^  ratio,  has,  from  the  earliest  days  of 


Fig.  II. — Gup 
and  Grip. 
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the  gas  industry,  <!MW^^he,«tte*tion'of  <titv«ntor8  tf>.b« .turned  to 
(he  eapcbmeiu  of  coal  g^.  .Forn^^^  cannci  coal  was  used  for 
j,,^^,  '  producing  a  very  rich  gas  which  could  be  mixed  with  the 
brdinary  gas,  tnereby  enriching  it,  but  as  the  supply 
became  limited  and  tne  price  prohibitive,  other  methocM 
voe  ^rom  tuae  ti»  titoa  advocated  ,i9  replace  its  uie  in  the  endch- 
montoC.iUiiniinatioggas.  Hwie  may  be  claasifiod  as  follows: — 
-  1.  gnrifhinc  the  gas -by  vniouri  and  pennaneatsaaei  obtained 
by  decompo^SE  the  tar  formeq  at  the  aame  time  aa  tnie  gas. 

3.  Mixing  with  the  ooal  gat  oil  gas,  obtained  by  decomposing 
«nide  qHb  by  heat. 

14.  Xbe-«arburettuig  d  Ivw^wer  gas  by  impr^nating  it  with 
^e  vabours  of  vcdatile.  hydrocarbons.  *- 
t  ^  Mixing  the  coal  gas  with  water  gas,  iriiidi  has  beeA''gteUy 
earouretted  by  passing  tt'with  the  mapours  of  various  oydiDcarbonp. 
through  luptrheatacs  In  ofdor  to  |^  pammaey  to  the  hydro- 
daiboir  gasf  Si 

_  . .  Vtfy  many  attempts  have  been  made  to  utilize  tar  for 

"""•r      the  production  and  enrichment  of  gas,  md  to  do  this 
"        two  methods  may  be  adc^ted : — 

(a)  Condensing  the  tar  in  the  ordinary  w^.and'afterwards 
using  the  whole  or  pcurtions  of  it  for  cracking  into  a  permanent  gas. 

(©)  Cracking  the  tar  vapours  before  conaensatitm  by  passing  the 
gas  and  vapours  through  superheaters. 

If  the  firat  method  be  adopted,  the  trouble  which  presents  itself 
is  that  the  tar  contains  a  mgh  percentage  (A  pitch,  which  tends 
rapidly  to  choke  and  cl<^  up_  all  the  pipes.  A  partly  successful 
attempt  to  make  use  of  certain  portions  of  the  liquid  products  of 
distillation  pf  coat  before  condensation  by  the  second  method  was 
the  Dinsmore  process,  in  which  the  coal  gas  and  vapours  which, 
if  allowed  to  cool,  would  form  tar,  were  made  to  pass  through  a 
heated  chamber,  and  a  certain  proportion  of  otherwise  condensible 
hydrocarbons  was  thus  converted  into  permanent  gases.  Even  with 
a  poor  class  of  coal  it  was  claimed  that  qSoo  cub.  ft.  of  20-  to2i-candte 
gas  could  be  made  by  this  process,  whereas  by  the  ordinfuy  pcocesq 
9000  cub.  ft.  of  15-candle  gas  iiKnild  have  been  produced.  This 
process,  although  strongly  advocated  by  the  gas  engineer  who 
experimented  with  it^  was  never  a  commercial  success.  The  final 
solution  of  the  question'  of  enrichment  of  gas  by  hydrocarbons  de- 
rived from  tar  may  be  arrived  at  by  a  process  which  prevents  the 
formation  of  part  of  the  tar  during  the  carbonization  of  the  coal, 
or  by  the  process  devised  by  C.  B.  TuUy  and  now  in  use  at  Truro,  in 
which  tar  is  injected  into  the  incandescent  fuel  in  a  water-gas  gener- 
ator aad  anrioMB  the  water  gas  wkh  methane  and  other  hydro- 
carbons, the  rewlting  pitch  and  mibon  being  filtered  off  by  the 
column  ot  coke  tnro^gh  which  the  gas  passes. 

The  earHest  attem^s  a.t  ^tchment  oy  oil  gas  consisted  in  spray- 
ii^  oil  upon  the  red  hot  mass  in  the  retort  during  carbonization; 

but  experience  soon  showed  that  this  was  not  an  econo- 
mical  method  of  workirw,  and  that  it  was  far  better  to 
^^2^  .  decompose  the  liquid  hydrocarbon  in  the  presence  of  the 
diluents  which  are  to  mingle  with  it  and  act  as  its  carrier, 
since,  if  this  were  done,  a  higher  temperature  could  be  employed 
and  more  of  the  heavier  portions  of  the  oil  converted  into  gas,  with- 
out at  the  same  time  breaking  down  the  gaseous  hydrocarbons 
too-  much.  In  carburetting  poor  coal  gas  with  hydrocarbons  from 
mineral  oil  it  must  be  borne  in  mind  that,  as  coal  is  undergoine 
distillation,  a  rich  gas  is  given  off  in  the  earlier  stages,  but  towards 
the  end  of  the  operation  the  gas  is  very  poor  in  illumtnants,  the 
methane  disu)]>earing  with  the  other  hydrocarbons,  and  the  increase 
in  hydrogen  being  very  marked  Lewis  T.  Wright  employed  a  cpal 
requiring  six  hours  for  its  distillation,  and  took  samples  oftheras 
at  different  periods  of  the  time.  On  analy«s  jtbese  yidded  the 
following  results. — ■ 

Time       H^nning  DtstHUUiM. 


vaJWffv 
OSfteM 


Sulphuretted  hydrogen 
Carbon  diolide . .    .  . 
Hydn^n    . .  - .  . 
Carbon  monoxide 
Saturated  hydrocarbons 
Unsaturated  „ 
Nitrogen  .... 


10 

' '  minutes. 


I -30 

ao-io 
6-19 
57-38 

IO-63 
2*30 


I  hour 
30  minutes. 


1-  43 

2-  09 

2-47 


3  hours 
25  minutes. 


0-49 

6-21 

33-54 
3-04 
3-55 


This  may  be  redded  as  a  fair  example  of  the  changes  which  take 

riace  in  toe  quahty  (rf  the-gas  during  the  distillation  of  the  coal, 
n  carburetting  such  a  gas  ov  injecting  mineral  oil  into  the  retort, 
many  a(  the  products  <Hthe  oecomposition  of  the  ml  being  vapours, 
it  would  be  wasteful  to  do  so  for  tne  first  two  hours,  as  a  rich  gas 
is  bring  s^v<ea  off  wiucA  has  not  the  power  of  carrying  in  suspension 
a  mnch  larger  qoantity  <A  hydrocarbon  vapours  without  being 
supersaturated  with  them.  Consequently,  to  make  it  carry  any 
further  Quantity  in  a  condition  not  easily  deposited,  the  dl  would 
HavE!  to  be  completely  decomposed  into  permanent  gases,  and  the 
temperature  necessaiy  to  do  tnis  would  seriously  affect  the  quality 
of  the  gas  given  off  by  the  coaL   When,  however,  the  distillation 


has  gone  on  foe  thKe  houtv,  the  ridrtMrtlonB  of  coal  have  cfistilidd 
off  and  the  temperature  ai  the  retort  tias  ireached  its  highest  pdinti 
and  this  is  the  best  time  to  feed  in  the  oil.       -  > 

Undoubtedly  the  best  process  which  has  been  proposed  for  the 
production  of  oil  gas  to  be  used  in  the  enrichment  of  ooal  gas  is  the 

Youn^  "  or  "  Peebles  "  process,  which  depends  on  the  prindpte 
of  washing  the  oil  gasi  retorted  at  a  moderate  temperature  by  metM 
of  oil  which  is  afterwards  to  undeivo  decomposition,  because  bi  tiris 
way  it  is  freed  from  all  condensfbte  VQpburR,  and  only  permanent 
gases  are  allowed  to  escape  to  the  Mrifiersj  In  the  course  of  tins 
treatment  considerable  quantlti^'m  tike  efthylenea  and  other  fixcKl 
gases  are  also  absorbed,  Dut  110  loss  takes  phfce,  as  these  are  again 
driven  out  by  the  heat  in  the  subsequent  retortitw.  The  gas  xib- 
tained  1^  the  Ymii^f  process,  when  tested  by  itsett  in  the  boniers 
most  suited  for  its  combuBtioii,  gives  bn  the  photometer  an  ilhrniin- 
atii%  value  averagii^  from  50  to  60  candle-power,  but  it  is  claimed, 
and  quite  correctly,  th«'  the  enriching  power  of  the  gas  Is  consider* 
citify  tmotfi  This  is  acODilnfeMl  for  by  the  fact  that  it  is  imposBiMe 
to  construct  a  burner  vbicb  uW  do  jnrtioe  to  a'  gas  (tf  such  illu- 
minating  power. 

The  fundamentfd  objecttons  to  ofl  gas  for  the  enrichment  ctf  coal 
gas  are.  first,  that  Its  manufacture  u  a  slow  process,  requiring  as 
much  plant  and  space  for  retorting  as  coal  gas;  and,  secondly,  that 
although  on  a  small  scale  it  can  be  made  to  mbc  perfectly  widi  coal 
gas  and  water  gas,  great  difficulties  are  found  in  doing  thb  on  the 
Urge  scale,  because  tn  spite  of  the  fact  that  theoretically  gases  of 
such  widely  different  specific  gravities  ought  to  form  a  perfect 
mixture  by  diffusion,  layering  of  the  gas  is  very  apt  to  take  place  in 
the  bolder,  and  thus  there  Is  an  increased  liabiuty  to  wide  variation^ 
in  the  illuminating  value  of  the  gas  sent  out. 

The  wonderful  carburetting  power  of  ben«^  vapour  is  well  known, 
a  large  proportion  of  the  total  ilhiminacing  power  of  coal  gas  being 
due.to  the  presence  of  a  minute  tface  of  its  vapour  carried 
in  suspension.  For  many  years  the  price  ix  benzol  has 
been  ffdling,  owing  to  the  large  quantities  produced  in 
the  ookx  ovens,  and  at  its  present  price  it  is  by  far  the 
cheapest  enrichiiw  material  that  can  be  obtamed.  H«ice 
at  many  ^w-works  where  it  is  found  necessary  to  do  so 
it  is  used  m  various  forms  of  carburettor,  in  which  it  is  volatilized 
and  its  vapour  used  far  taxichitig  coal  gas  up  to  the  requisite 
ilhimhiaring  power. 

One  (WF  the  most  generallv  adopted  methods  of  enrichment  now 
is  by  means  of  carburattea  water  giB  mixed  with  poor  coal  gas. 
When  steam  acts  upcHi  carbon  at  a  Kgh  temperature  the  o^u. 
resultant  action  may  be  looked  upon  as  giving  a  mixture  ^ 
of  equal  Vtdumes  of  hydrogoi  and  cariK>nnion<ncide,  both 
of  which  are  iaflaiamable  but  non-huniDDus  gases.  This  "^^^ 
water  gas  is  then  carburetted,  i^.  rendered  niminous  by  ' 
passing  it  through  chambers  in  which  oils  are  decomposed  by  hefit, 
the  mixture  beiiw  made  so  as  to  give  an  illuminating  value  oS  23 
to  35  candles.  TboB,  mixed  with  the  poor  coal  gas,  things  tip  its 
illuminating  ralue  to  the  required  limit.  Coke  or  anthractte  is 
heated  to  incandescence  by  an  air  Uast  in  a  jgceoerator  lined  with 
fire-brick,  and  the  heated  products  oi  combustion  as  they  leave  the 
generator  and  enter  the  superheaters  are  supplied  with  more  air, 
which  causes  the  combustion  of  carbon  monoxide  present  in  the 
producer  gas  and  heats  up  the  fire-brick  baffles -with  wnicb  the  super- 
heater is  filled.  When  the  necessary  temperatyre  of  the  fuel  and 
superheater  has  been  reached,  the  air  blast  is  cut  off,  and  steam  is 
blown  through  the  generator,  forming  water  gas,  which  meets  the 
enriching  oil  at  the  top  of  the  first  superheater,  called  the  carburettor, 
and .  carries  the  vapours  with  it  through  the  main  saptrheatere, 
where  the  fixing  of  tne  hydrocarbons  takes  place.  The  chief  advan- 
tage of  this  apparatus  is  that  a  tow  temperature  can  be  used  for 
fixin|f  owing  to  the  enormous  surface  for*  super- 
heating, and  '^us  to  a' great  extent  the  deposition 
of  oarbon  is  avoided  This  form  of  anparatut  has 
been  vuy  generally  ad(^ted  in  Gnat  Britain  as 
well  as  in  America,  and  practically  all  carburetted 
water-gas  plants  are  founded  upon  the  same  set 
of  actions.  ImjSortant  factors  in  the  use  of  car- 
buretted water  gas  for  enrichmeflt  are  that  it  can 
be  made  with  enormous  rapidity  and  with  a  mini- 
mum of  labour;  and  not  only  is  the  requisite 
increase  in  illuminatiitf  power  secured,  but  the 
volume  of  the  enriched  gas  is  increased  by  the 
bulk  of  carburetted  water  gas  added,  which  in 
ordinary  English  practice,  amounts  to  from  25  to 
50  %.  The  public  at_  first  strongly  opposed  its  introduction  on 
the  ground  of  the  poisonous  prop«lies'of  the  carbon  monoxide, 
whitA  is  present  in  it  to  the  extent  of  about  38  to  30%.  Still 
when  this  conies  to  be  diluted  with  60  to  75  %  of  ordinary  coal  gas, 
containing  as  a  rule  only  ^  to  6%  of  carbon  monoxide,  the  per- 
centage o7  ix>isonous  monoxide  in  the  mixture  falls  to  bdow  16%, 
which  experience  has  shown  to  be  a  fairly  safe  limit. 

A  rise  in  the  price  of  oil  suitable  for  carburettins;  has  caused  the 
gas  industry  to  consider  other  methods  by  which  the  volume  of  gas 
obtainable  from  coal  can  be  increased  by  admixture  with  blue  or  non- 
luminous  water  gas.  In  Germany,  at  several  important  gas-works^ 
non-luminous  water  gas  is  passed  into  the  foul  main  or  through 
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the.  retorts  in  the  desired  pcopocttoo,  and  the  mixture  of  water  gas 
and  coal  gaa  is  then  carbureCted  to  the  re<}uired  extent  by  benzol 
vapour,  a  process  which  at  the  present  pnoe  of  oU  and  benzol  is 
distinctly  more  economical  than  the  use  of  carburetted.  water  gas. 
Id  1896  Karl  Dellwik  introduced  a  modiiication  in  the  process  of 
making  water  gas  which  entirely  altered  the  whole  aspect  <rf  the 
industry.  In  all  the  attempts  to  make  water 
gas,  up  to  that  date,  the  incandescence  of  the  .  ;  .  . 

fuel  had  been  obtained  by  "  blowing  "so 
deep  a  bed  of  fuel  that  carboa  monoxide  and 
the  residual  nitrogen  of  the  air  formed  the 
chief  products,  this  mixture  being  known  as 
"  proaucer "  gas.    In  the  Dellwik  process,  '  ' 

hawever,  the  main  point  is  the  adjustment  of 
the  atT'  supplied  to  the  hiel  in  the  ^nerator 
in  such  a  way  that  carbon  cUoxide  i»  formed 
instead  of  carbon  monoxide.    Under  these 
conditions  producer  gas  ceases  to  exist  as  a 
by-product,  and  the  gasea  of  the  blow  consist 
merely  of  the  incombustible  products  of  com- 
plete combustion,  carbon  dioxide  cuid  nitrogen, 
the  result  being  that  more  than  three  times 
the  heat  is  developed  for  the  combustion  of 
the  same  amount  of  fuel,  and  nearly  double 
the  quantity  of  water  gas  can  be  made  per 
pouiu  of  fuel  than  was  before  possible.  The 
runs  or  times  of  steaming  can  also  be  con- 
tinued for  longer  periods.   The  possibility  <^ 
making  from  ^,ooq  to  70,000  cub.  ft.  of  water 
gas  per  ton  of  coke  used  in  the  Dellwik 
generator  as  against  34,000  to  45,000  cub.  ft. 
per  ton  made  by  previous  processes  reduces 
the  price  of  water  gas  to  about  3^.  per 
thousand,  so  that  the  economic  value  of  uamg 
it  in  admixture  with  coal  gas  and  then  enriching  the  mixture  by 
any  cheap  carburetting  process  is  manifest.   The  universal  adoption 
of  the  incandescent  mantle  for  lighting  purposes  has  made  it  evident 
that  the  illuminating  value  of  the  gas  is  a  secondary  consideration, 
and  the  whole  tendency  now  is  to  do  away  with  enrichment  and 
produce  a  gas  of  low-candle  power  but  good  heating  power  at  a 
cheap  rate  for  fuel  purposes  and  incandescent  lightii^.    (See  also 
Lighting:  Goj.)  (V.  B.  L.) 

2.  Gas  for  Fud  and  Power. — The  first  gas-producers,  which 
were  built  by  Faber  du  Faur  at  Wasseralfingen  in  1836  and 
by  C.  G.  C.  Bischof  at  Magdesprung  (both  in  Germany},  con- 
^sted  of  simple  perpendicular  shafts  of  masonry  contracted 
at  the  top  and  the  bottom,  with  or  without  a  grate  for  the 
coal-  Such  producers,  frequently  strengthened  by  a  wrought 
iron  casing,  are  even  now  used  to  a  great  extent.  Some- 
times the  purpose  of  a  gas-producer  is  attained  in  a  very 
ample  manner  by  lowering  the  grate  of  an  ordinary  fireplace 
so  much  that  a  layer  of  coal  4  or  5  ft.  deep  is  maintained  in  the 
fire.  The  effect  of  this  arrangement  is  that  the  great  body  of 
coal  reaches  a  higher  temperature  than  in  an  ordinary  fireplace, 
and  this,  together  with  the  reduction  of  the  carbon  dioxide  formed 
immediately  above  the  grate  by  the  red-hot  coal  in  the  upper 
part  of  the  furnace,  leads  to  the  formation  of  carbon  mpQOX- 
ide  which  later  on,  on  the  spot  where  the  greatest  heat  is  re- 
quired, is  burned  into  dioxide  by  admitting  fresh  air,  preferably 
pre-heated.  This  simple  and  inexpensive  arrangement  has  the 
further  advantage  that  the  producer-gas  is  utilized  immediately 
after  it£  formation,  without  being  allowed  to  cool  down.  But  it 
is  not  very  well  adapted  to  large  furnaces,  and  especially  not  to 
those  cases  where  all  the  space  round  the  furnace  is  reqtured 
for  manipulating  heavy,  white-hot  masses  of  iron,  or  for  similar 
purposes.  In  these  cases  the  producers  are  arranged  outside  the 
iron-works,  glass-works,  &c.,  in  an  open  yard  where  all  the 
manipulatiotis  of  feeding  them  with  coal,  of  stoking,  and  of  re- 
moving the  ashes  are  performed  without  ^terfering  with  the 
work  Inside.  But  care  must  always  be  taken,  to  place  .the 
producers  at  such  a  low  level  that  the  gas  has  an  upward  tendency, 
in  order  to  facilitate  its  passage  to  the  furnace  where  it  is  to  fie 
burned.  This  purpose  can  be  further  promoted  by  various 
means.  The  gas-producers  constructed  by  Messrs  Siemens 
Brothers,  from  1856  onwards,  were  provided  with  a  kind  of  britk 
chimney;  on  the  top  of  this  there  was  a  horizontal  iron  ,tube, 
cpntiii.ued  ipto  an  iron  down-drau^t,  and  only  £r<>nj  thie  the 
underground  flues  were  started  which  sent  the  gas  into  the  single 
furnaces.  This  arrangement,  by  which  the  gaS  was  cboliddown 
by  the  action  of  the  air,  acted  as  a_'gas-sipho5  for  drawbg  the 


gas  out  of  the  producer;  but  it  has  various  drawbacks  and 
has  been  abandoned  in  all  modem  constructions.    Where  the 
"  natural  draught  "  is  not  sufficient,  it  is  aided  either  by  blbwlng 
air  under  the  grate  or  else  by  suction  at  the  other  end; 
We  shall  now  describe^a  few  of  the  very  large  number  of  gas- 

5?- 
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Fic.  12.* — Siemens  Producer  (Sectional  Elevation).   Scale  jJu. 

producers  constructed,  selecting  some  of  the  most  widely  applied 

in  practice. 

The  Siemens  Producer  in  its  original  shape,  of  which  hundreds 
have  been  erected  and  many  may  be  still  at  work,  is  shown  iri 
fig.  12.  A  is  the  chafging- 
hole;  B,  the  inclined  front 
wall,  consisting  of  a  cast 
iron  plate  with  fire-brick 
lining;  C,  the  equally  in- 
clined "step-grate";  D,  a 
damper  by  which  the  pro- 
ducer may  be  isolated  in 
case  of  repairs;  E,  a  water- 
pipe,  by  which  the  cinders 
at  the  bottom  may  be 
quenched  before  taking 
away;  the  steam  here 
form«I  rises  into  the  pro- 
ducer where  it  forms  some 
"  semi-water  gas  "  (see 
Fuel:  Gaseous).  Openings 
like  that  shown  at  G  ser\'e 
for  introducing  a  poker  in 
order  to  clean  the  brick- 
work from  adhering  slags. 

H  is  the  gas  flue;  I,  the  perpendicularly  ascending  shaft,  10  or  12  ft. 
high;  JJ,  the  horizontal  iron  tube;  K,  the  descending  branch  men- 
tioned above,  for  producing  a  certain  amount  of  suction  by  means 
of  the  gas-siphon  thus  formed.    In  the  horizontal  branch  JJ  much 


FlG.  13. — Lilrmann's  Producer. 
Scale  xin* 


Figs.  14  and  15.— Liegel'e  produceii. ,  Scale  tAw^' 
of  the  tar.  and  flucniust  is  also*  condensed,  which- is  :of:impoitance 
where  bitumjnous'coal  is  employed. for  firing.    ..    .'<,.  < 

—   ■  ■ — :  '  ■         '  I — \    1  I'  ^I'l 

Fi^s.  12,  13,  14,  IS,  16,  18,  19,  20,  21  of  this  article  are  frtwfl 
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This,  as  vdl  as  most  other  descriptions  of  gas-producers,  is  not 
adapted  to  being  worlied  with  such  coal  as  softens  in  the  heat  and 


where  it  is  to  be  used.  The  retort  E  is  chaif^ed  with  ordinary 
bituminous:  coal  which  is  submitted  to  destructive  distillation 
by  the  h^t  ctHnmunicated  through  the  flues  nj  k^p  aod  is  thus 

CtifiVLrti'd  LiUu  CHjkf?.  Thf  li^isCs  lornissl  'Juririj^  thi^  jirwccss  pa&a 
into  thf-  upper  pinion  of  V  und  get  inixtd  with  the  produccr- 
g;iB  farmed  in  the  lower  portion.  From  time  to  time,  as  the  level 
of  the  coke  in  V  gaea  down,  aome  oS  the  fr^hly  formed  cokt  in  E  U 


forma  cakes,  impenetrable  to  the  air  and  impeding  the  regular  sink- 
tng  of  the  charge  in  the  producer.  The  fuel  employed  should  be 
non-bituminous  coal  anthracite  or  coltc,  or  at  least  so 
much  of  these  materials  should  be  mixed  with  ordinary 
coal  that  no  semi-solid  cakes  of  the  kind  just  described 
are  formed;  Where  it  is  unavoidable  to  work  with  coal 
softening  in  the  five,  Ldrmann's  producer  may  be 
employe,  which  is  shown  in  fig  13.  V  shows  a  gas- 
producer  of  the  ordinary  kind,  which  during  regular 
work  is  filled  with  the  coke  formed  in  the  horizontal 
retort  E.  The  door  b  serves  for  removing  the  slags 
and  ashes  from  the  bottom  of  V,  as  far  as  tney  do  not 
fall  through  the  grate.  The  hot  producer-gaa  formed 
in  V  is  pbssed  round  the  retort  E  in  the  flues  ri  itj, 
And  ultimately  goes  away  through  K  to  the  furnace 


Fig.  17. — Dowaon  Gas  Plant.  Sckle 

pushed  into  V,  whereby  the  level  of  the  coke  pn  V  should  assume 
the  shape  shown  by  the  dotted  line  I  .  .  .  m.    If  the  level  became 


Fig.  18.— Mond  Gas  Plant.   Scale  tH* 


.  Fia.  i9.T-Monct  Gu  Plant.  Scale 
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too  low,  such  as  is  shown  by  the  dotted  line  x  .  .  .  y,  the  working 
of  the  producer  would  be  wrong,  as  in  this  case  the  layer  of  coke 
at  the  front  side  would  be  too  low,  and  carbon  dioxide  would  be 
formed  in  lieu  of  monoxide. 

Fies._  14  and  15  show  Liegel's  producer,  the  special  object  of 
which  is  to  deal  with  any  fuel  Cecal  or  coke)  giving  a  tough,  pasty 
slag  on  combustion.  Such  dags  act  very  prejudicially  by  impeding 
the  up-draught  of  the  air  and  the  sinking  of  the  fuel;  nor  can  they 


Fio.  20.— Blass'  Gas  Plant.   Scale  A- 


be  removed  by  falling  through  a  grate,  like  ordinary  coal-ashes. 
To  obviate  these  drawbacks  the  producer  A  is  kept  at  a  greater  heat 
than  is  otherwise  usual,  the  air  required  for  feeding  the  producer 
being  pre-heated  in  the  channels  e,  e.  The  inside  shape  of  the  pro- 
ducer IS  such  that  the  upper,  less  hot  portion  cannot  get  stopped, 
as  it  widens  out  towards  the  bottom;  the  lower,  hotter  portion, 
where  the  ashes  are  already  fluxed,  is  contracted  to  a  sUt  a,  throunh 
which  the  air  ascends.  The  grate  b  retains  any  small  pieces  of  fui-l, 
but  allows  the  liquid  cinder  to  pass  through.  The  lateral  fluca  c,  c 
prevent  the  brickwork  from  being  melted. ,  _ 

One  of  the  best-known  gas-producers  for  working  with  coni- 

f tressed  air  from  below  is  Taylor's,  shown  in  fig.  i5,   A  is  the 
eeding-hopper,   on   th*   same  ■  principle  as  is   used'  in  blast- 
furnaces.  L  is  the  producer-shaft,  with  an  iron  casing  B  and  peep- 


holes Bi  to  Bt,  passing  through  the  brick  lining  M.   F  is  the  con- 
Uacted  part,  leading  to  the  closed  ash-pit,  accessible  through  the 
doors  D.    An  injector  I,  worked  by  means  of  the  steam-mpe  J 
forces  air  through  K  into  F.    The  circular  grate  G  can  be  turned 
round  K  by  means  of  the  crank  E  from  the  outside.   This  is  done, 
without  interfering  with  the  blast,  in  order  to  keep  the  fuel  at  the 
proper  level  in  L,  according  to  the  indications  of  the  burning  zone, 
as  shown  through  the  peep-holes  Bi  to  E«.   The  asTies  collecting  at 
the  bottom  are  from  time  to  time  removed 
by  the  doors  D,    As  the  steam,  introduced 
by  J,  i»  decomposed  in  the -producer,  we 
here  obtain  a  "  semi-water  gaa,"  with  about 
27%  CO  and  12%  H,. 

Fig.  17  shows  the  Dowson  gas-producer, 
together  with  the  arrangements  for  purifying 
the  gas  for  the  purpose  of  working  a  gas 
engine,  a  is  a  vertical  steam  boiler,  heated 
by  a  central  shaft  filled  with  coke,  with 
superheating  tubes  b  passing  through  the 
central  shaft,  c  is  the  steam-pipe,  carrying 
the  dry  steam  into  the  air-injector  d.  This 
mixture  of  steam  and  air  enters  into  the 
gas-producer  e  below  the  fire-grate  /,  e  is 
the  feeding-hopper  for  the  anthracite  which 
is  usually  employed  in  this  kind  of  pro- 
ducer. A,  h  are  cooling-pipes  for  the  gas 
where  most  of  the  undecomfwsed  steam 
(say  10%  of  the  whole  employed  in  d)  is 
condensed,  t  is  a  hydraulic  dox  with  water 
seal;  J,  a  coke-scrubber;  k,  a  filter;  /,  a  saw- 
dust-scrubber; m,  inlet  of  gas-holder;  n,  gas- 
holder; o,  outlet  of  sanie;  p,  a  valve  with 
weighted  lever  to  regulate  the  admission  of 
steam  to  the  gas-producer;  g,  the  weight 
which  actuates  the  lever  automatically  by 
the  rise  or  fall  of  the  bell'  of  the  gas-holder. 
In  pra9tical  wfirt  about  |  lb  of  steam  is 
decomposed  for  each  pound  of  anthracite 
ci^nsumed,  and  no  more  than  5  %  of  carbon 
dioxide  is  found  in  the  resulting  gas.  The 
latter  has  an  average  calorific  power  of 
1732  calories  per  cubic  metre,  or  i6i  B.T.U. 
per  cubic  foot,  at  o"  and  760  mm. 

The  Mond  plant  la  shown  in  figs.  18  and 
l<).  The  gases  produced  in  the  generators 
G  are  pa^ed  through  pip>e3  r  into  washers 
W,  in  which  water  is  kept  in  violent  motion 
by  means  of  paddle-wheels.  The  spray  of 
water  removes  the  dust  and  part  of  the  tar 
and  ammonia  from  the  gases,  much  steam 
being  produced  at  the  same  time.  This 
water  is  withdrawn  from  time  to  time  and 
worked  for  the  ammonia  it  contains.  The 
gases,  escaping  from  W  at  a  temperature  of 
about  100  C,  and  containing  much  steam, 
pass  though  g  and  a  into  a  tower,  fed  with 
an  acid-absorbiog  liquid,  coming  from  the 
tank  5,  which  is  spread  into  many  drops 
by  the  brick  filling  of  the  tower.  This 
liquid  is  a  stronf;  solution  of  ammonium 
sulphate,  containing  about  2-5%  free  sul- 
phuric acid  which*  "absorba' nearly  all  the 
ammonia  from  the  gases,  without  dissolving 
much  of  the  tarry  substances.  Most  of  the 
liquor  arriving  at  the  bottom,  after  mechani- 
cally separatmg  the  tar,  is  pumped  back 
into  s,  but  a  portion  is  always  withdrawn 
and  worked  for  ammonium  sulphate.  When 
escaping  from  the  acid  tower,  the  gas  con- 
tains about  0-013%  NHj,  and  has  a  tem- 
perature of  about  80°  C.  and  is  saturated 
with  aqueous  vapour.  It  is  passed  through 
c  into  a  second  tower  B,  filled  with  blocks 
-    -  of  wood,  where  It  meets  with  a  stream  of 

comparatively  cold  water.  At  the  bottom 
of  this  the  water  runs  away,  its  temperature 
being  78*  C.j  at  the  top  the  gas  passes  away  through  d  into  the  dis- 
tributing main.  The  hot  water  from  B,  freed  from  tar,  is  pumped 
into  a  third  tower  C,  through  whkh  cold  air  is  forced  by  means  of  a 
Root's  blower  by  the  pipe  w.  This  air,  after  being  heated  to  76°  C, 
and  saturated  with  steam  in  the  tower  C,  pasabs  through  I  into  the 
generator  G.  The  water  in  C  leaves  this  tower  cold  enough  to  be 
u$ed  in  the  scrubber  B.  Thus  two-thirds  of  the  steam  originally 
employed  in  the  generator  is  reintroduce  into  it,  leaving  only  one- 
third  to-be  supplied  by  the  exhaust  steam  of  the  steam-engine.  The 
gas-generators  G  have  a  rectangular  section,  6X12  ft.,  several  of 
them  being  erected  in  series.  The  introduction  of  the  air  and  the 
removal  of  the  ashes  takes  place  at  the  narrower  ends.  The  bottom 
is  formed  by  a  water-tanlcand  the  ash^  grq  quenched  h«e.  The 
air  enters  just  above  the  water-level,  at>^  pressure  of  4  in.  The 


Digitized  by 


Google 


GASCOIGNE,  G. 


493 


Mood  gas  ia  the  dry  state  contains  15%  carbon  dioxide.  10% 
monoK^e,  33%  hyorogen,  3%  hydrocarbons,  49%  nitrogen. 
The  3ridd  of  ammowuin  sulpha^  is  75  tt>  from  a  ton  of  coal  (uack 
with  ii'5%  aahca  and  55%  fixed  carbon). 

One  t»  the  best  plants  for  the  seneration  of  water-gas  is  that 
constructed  by  £.  Blass  (Qg.  20).  Steam  enters  through  the 
valve  V  at  D  into  the  generator,  filled  with  coke,  and  passes 
away  at  the  bottom  through  A.  The  pressure  of  the  gas  should 
not  be  such  that  it  could  get  into  the  pipe  oonveyii^  the  air- 
blast,  by  which  an  eiplonve  mixture  would  be  formed.  This  is 
prevented  by  the  watercooled  damper  S,  which  always  closes  the 
air-blast  when  the  ga»-{Mpe  is  open  and  vice  versa.  Below  the  entry 
W  of  the  air-blast  there  is  a  throttle  valve  d  which  is  closed  as  soon 
as  the  damper  S  opens  the  gas  canal ;  thus  a  second  security  against 
the  production  of  a  mixture  of  air  and  gas  is  afforded.  The  water- 
cooled  ring  channel  K  protects  the  bottom  outlet  of  the  generator 
and  causes  the  cinders  to  soUdifjr,  so  that  they  can  be  eaaly  removed. 
But  sometimes  no  such  cooling  is  ^ected,  in  which  case  the  cinders 
run  away  in  the  liquid  form.  Below  K  the  fuel  is  lying  in  a  conical 
heap,  leaving  the  ring  channel  A  free.  During  the  period  of  hot- 
blowing  (heating-up)  S  is  turned  so  that  the  air-blast  commuoicatef) 
with  the  generator;  d  and  G  are  open;  g  (the  damper  connected 
with  the  scrubber)  and  V  are  closed.  During  the  period  of  gas- 
maldng  G  and  d  are  closed,  S  now  closes  the  air-blast  and  connects 
the  genraator  with  the  scrubber;  V  is  opened,  and  the  gas  passes 
from  the  scrubber  into  the  gaa-holder,  the  inlet  w  bein^  undor  a 
pressure  of  4  in.  All  these  various  clianees  in  the  opemng  of  the 
valves  and  dampers  are  automatically  performed  in  the  proper  order 
by  means  of  a  hand-wheel  H,  the  shaft  m  resting  on  the  standards  t 
and  shaft  r.  This  hand-wheel  has  mereljr  to  be  turned  one  way  for 
5tartii%  the  hot-blowing,  and  the  opposite  way_  for  gas-making,  to 
open  and  shut  all  the  connexions,  witnout  any  mistake  being  possible 
on  the  part  of  the  attendant.  The  feeding-hopper  E  is  so  arranged 
that,  wnen  the  cone  et  opens,  «i  is  shut,  and  vice  versa,  thys  no  more 
gas  can  escape,  on  feeding  fresh  coke  into  the  generator,  than  that 
which  is  contained  in  E.  G  is  the  pipe  throi^h  which  the  blowii^-up 
gas  (Siemens  gas)  is  carried  away,  either  into  the  open  air  (where  it 
IS  at  once  burned)  or  into  a  pre-hcater  for  the  blast,  or  into  some 
place  where  it  can  be  utilized  as  fuel.  This  gas,  which  is  made  for 
10  or  II  minutes,  contains  from  23  to  32%  carbon  monoxide,  7 
to  1*5%  carbon  dioxide,  3  to  ^%  hydrogen,  a  little  methane,  64 
to  66%  nitrnren,  and  has  a  neatii^  ^ue  of  950  calories  per 
cub.  metre.  Tae  water-fas  itself  is  made  for  7  minutes,  and  has  an 

average  composition  of  3-3  %  carbon 
dioxide,  44%  carbon  monoxide, 
0-4%  methane,  48-6%  hydrogen, 
3-7%  nitrogen,  and  a  heating  value 
of  2970  cau>ries  per  cub.  metre,  i 
kilc^ram  coke  vidds  i  •  cub.  metre 
water-gas  ana  3-13  Siemens  gas. 
too  parts  coke  (of  7000  calories) 
furnish  43  %  of  their  heat  value  as 
water-gas  and  ^  %  as  Siemens  gas. 

Lastly  we  give  a  section  erf  the 
Dellwik-Fleiscner  gas-producer  (fig- 
21).  The  feeding-hoppers  A  are 
alternately  charged  every  hatf-hour, 
so  that  the  layer  of  fuel  in  the 

fenerator  always  remains  4  ft.  deep. 
1  is  the  chimney-damper,  C  the 
grate,  D  the  door  for  removing  the 
slags,  E  the  ash-door,  F  the  inlet  of 
the  air-blast,  G  the  upper,  Gi  the 
tower  outlet  for  the  water-gas  which 
is  removed  alternately  at  top  and 
bottom  by  means  cd  an  outside 
valve,  steam  being  always  admitted 
at  the  opposite  end.  The  blowing- 
up  generally  lasts  1}  minutes,  the 
gas-maldng  8  or  10  minutes.  The 
air-blast  wwlcs  under  a  pressure  of 
8  or  9  in.  below  the  grate,  or  4 
to  4}  in.  above  the  coke.  The 
or  18  %  carbon  dioxide  and  1-5% 
carbon  monimde.    The  water-gas 


Fig.  ai.— Delhrik-FleMcber 
Producer.  Scale 


blowing-up  gas  contains  17 
oxygen,  with  mere  traces  <rf 

shows  4  to  5%  carbon  dioxide,  40%  carbon  monoxide,  o>8  % 
methane,  48  to  51  %  hydrogen,  4  or  5%  nitrogen.  About  3-5  cub. 
metres  is  obtained  per  Idlcvram  of  best  coke. 

See  Mills  and  Rowan,  Fuel  and  its  Application  (London,  1889); 
Samuel  S.  Wyer,  Producer'Gas  and  Gas-Producers,  published  by  the 
Engineering  and  Mining  Journal  (New  York) ;  F.  Fischer,  Chemiscke 
Technotogie  der  Brennstqffe  (1897-1901);  Gasformige  Heitstoffe,  in 
Stohmann  and  Kerl's  Iian<Umck  der  technischeu  Chimie,  4th  edition, 
ui.  643  et  seq.  ,  (G.  L.) 

OASCOIGNB,  GEORGB  (c.  1535-1577),  English  poet,  eldest 
son  of  Sir  John  Gascoigne  of  Cardington,  Bedfordshire,  was  bom 
probably  between  1530  and  1535.  He  was  educated  at  Trinity 
College,  Cambridge,  and  on  kaving  the  university  is  supposed  to 


have  joined  the  Middle  Temple.  He  became  a  member  of  Gray's 
Inn  in  1555.  He  has  been  identified  without  much  show  of 
evidence  with  a  lawyer  named  Gastone  who  was  in  pristMi  in 
1 548  under  vtxy  discreditable  dmimstances.  There  is  no  doubt 
that  his  escapades  were  notorious,  and  that  he  was  imprisoned 
for  debt.  George  Whetstone  says  that  Sir  John  Gascmgne 
disinherited  Ids  son  on  a<xount  of  his  f(^e8,  but  by  his  own 
account  he  was  obliged  to  sell  his  patrimony  to  pay  the  debts 
contracted  at  court.  He  was  M.P.  for  Bedford  in  1557-1558 
and  1558-1559,  but  when  he  presented  himself  in  1573  for  election 
at  Midhurst  he  was  refused  on  the  charges  of  being  "  a  defamed 
person  and  noted  for  manslaughter,"  "  a  common  Rymer  and 
a  devise  of  daunderous  Pasquelles,"  "  a  notorious  niffianne," 
an  atheist  and  constantly  in  debt.  His  poems,  with  the  exception 
of  some  commendatory  venes,  were  not  published  before  1573, 
but  they  were  probably  circulated  in  MS.  before  that  date.  He 
tells  us  that  hb  Mends  at  Gray's  Inn  importuned  him  to  write 
on  Latin  themes  set  by  them,  and  there  two  of  his  fdajrs  were 
acted.  He  repaired  his  fortunes  by  marrying  the  wealthy  widow 
of  William  Breton,  thus  becoming  step-father  to  the  poet, 
Nicholas  Breton.  In  1568  an  inquiry  into  the  disposition  of 
William  Breton's  property  with  a  view  to  the  protection  of  the 
children's  rights  was  instituted  before  the  lord  mayor,  but  the 
matter  was  probably  settled  in  a  friendly  manner,  for  Gascoigne 
continued  to  bold  the  Walthamstow  estate,  which  he  had  from 
bis  wife,  until  his  death.  He  sailed  as  a  soldier  of  fortune  to  the 
Low  Countries  in  1572,  and  was  driven  by  stress  of  weather  to 
Erin,  which  luckily  for  htm  had  just  fallen  into  the  hands  of  the 
Dutch.  He  obtained  a  captain's  commission,  and  took  an  active 
part  in  the  campaigns  of  the  next  two  years,  during  which  he 
acquired  a  profound  dfolike  of  tbe  Dutch,  and  a  great  admiration 
for  William  of  Orange,  who  had  personally  intervened  on  his 
behalf  in  a  quarrel  with  his  orfonel,  and  secured  him  against 
the  suspicion  caused  by  his  clandestine  visits  to  a  lady  at  the 
Hague.  Taken  prisoner  after  the  evacuation  of  VaUtenburg 
by  the  Eng^h  troops,  he  was  sent  to  England  in  the  autumn 
.of  1574.  He  dedicated  to  Lord  Grey  of  Wilton  the  story  of  his 
adventures,  "  The  Fruites  of  Warres  "  (printed  in  the  edition 
of  Z57S)  &n<]  "  Gascoigne's  Voyage  into  HoUande."  In  1575 
be  had  a  share  in  devising  the  masques,  published  in  the  next 
year  as  The  Princdy  Pleasw^  at  the  Courte  at  Kendworth,  which 
celebrated  the  queen's  visit  to  the  Earl  of  Leicester.  At  Wood- 
stock in  1575  he  delivered  a  prose  speech  before  Elizabeth,  and 
presented  her  with  the  Pleasa^  Tale  of  Hemetes  the  Heremite^ 
in  four  languages.  Most  of  his  works  were  actually  published 
during  the  last  years  of  his  life,  after  his  return  from  the  warr 
He  died  at  Bemack,  near  Stamford,  where  he  was  the  guest  Ot 
George  Whetstone,  on  the  7th  of  October  1577.  George  Whe* 
stone  wrote  a  long  dull  poem  in  honour  of  his  friend,  entitled  "  A 
Remembrance  of  the  wel-imployed  life  and  godly  end  of  Creorse 
Gaskoigne,  Esquire." 

His  theory  of  metrical  compodtion  is  explained  in  a  short 
critical  treatise,  "  Certayne  Notes  of  Instruction  concerning  the 
making  of  verse  or  ryme  in  En^ish,  written  at  the  request  of 
Master  Edouardo  Donati,"*  prefixed  to  bis  Posies  (1575).  He 
acknowledged  Chaucer  as  his  master,  and  differed  from  the 
earlier  poets  of  the  school  of  Surrey  and  Wyatt  chiefly  in  the 
added  smoothness  and  sweetness  of  his  verse.  His  poems  were 
published  in  1572  during  his  absence  in  Holland,  surreptitiously, 
according  to  his  own  account,  but  it  seems  probable  that  the 
"  editor  "  who  supplied  the  running  comment  was  none  other 
than  Gascoigne  himself.  A  kundretk  Sundrie  Floures  bound  up 
in  one  small  Paste.  Gathered  partely  {by  translaHon)  in  the  fyne 
outlandish  Gardens  of  Euripides,  Ovid,  Petrarke,  Ariosto  and 
others;  and  parldy  by  Invention  out  of  our  owne  fruitfuU  Orchardes 
in  Englande,  Yelding  Sundrie  Savours  of  tragical,  comical  and 
moral  discourse,  bothe  pleasaimt  and  profitable,  to  the  meU-smeUing 

^  Printed  in  1570  in  a  pamphlet  called  The  Paradcxe,  the 
author  of  which,  Abraham  Fleming,  does  not  mention  Gascoigne's 
name. 

'  '  Reprinted  in  vol.  U.  of  J.  Haslewood's  Ancient  Critical  Essays 
(1811-1815),  and  in  Gregory  Smith's  Sigabetkan  CriSeal  Essays 
(1904). 
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ncses  of  UofHtd  Readers,  was  followed  in  1575  by  an  autborired 
ediUon,  The  Posies  of  G.  G.  Esquire  .  .  .  (not  dated). 

GasoMgiie  had  an  adventurous  and  original  mind,  and  was  a 
pkmeer  in  more  than  one  direction.  In  1576  he  published  The 
Steele  Glas,  sometimes  called  the  earliest  regulfu-  Eai^sb  satire. 
Altlkough  this  poem  is  Elizabethan  in  form  and  manner,  it  is 
written  in  Uie  spirit  of  Piers  PUfwman.  Gascoi^  beg^  with 
a  comparison  between  the  sister  arts  iA  Satire  and  Poetry,  and 
tinder  a  comparison  between  the  <^-{ashioiied  "  0as  iA  tnistie 
Steele,"  and  the  new-fangled  crystal  mirrors  which  he  takes  as  a 
symbol  of  the  "  ItftUanate  "  CMTuptioD  of  the  time,  he  attacks 
the  amusements  of  the  governing  classes,  the  evils  of  absentee 
landlordism,  the  corruption  of  the  clergy,  and  pleads  for  the 
restOTation  of  the  feudal  ideal.* 

His  dramatic  work  belongs  to  the  period  ot  his  residence  at 
Gray's  Inn,  both  Jocasta  (of  which  Acts  i.  and  iv.  were  contributed 
by  Francis  Einwelmersh)  and  Supposes  being  played  there  in 
1566.  Jocasta  was  said  by  J.  P.  Collier  {Hist,  of  Dram.  Poetry 
iii.  8)  to  be  the  "  first  known  attonpt  to  intnxluce  a  Greek 
play  upon  the  EngUsh  stage,"  but  it  turns  out  that  Gascoigne 
was  only  very  indirectly  acquainted  with  Euripides.  His  play  is 
a  literal  version  of  Ixxkmco  Doloe's  Giocasta,  which  was  derived 
probaUy  from  the  Phoenissae  in  the  Latin  translation  of  R. 
Winter.  Supposes,*  a  version  of  Ariosto's  /  Suppositi,  is  notable 
as  an  early  and  excellent  adulation  of  Italian  comedy,  and 
moreov»,  as  "  the  earliest  play  in  English  prose  acted  in  public 
or  private."  Udal's  R(Uph  Roister  Doister  had  been  inspired 
directly  by  Latin  comedy;  Gammer  Gi^ton's  Needle  was  a  purely 
native  product;  but  Supposes  is  the  first  example  of  the  ac- 
climatization of  the  Italian  models  that  were  to  exercise  so 
{Hxdonged  as  influoice  on  the  English  stage.  A  third  play  of 
Gasooigne's,  TAe  Glasse  GcBenment  (published  in  1575),  is 
a  school  drama  of  the  "  Prodigal  Son  "  type,  familiar  on  the 
continent  at  the  time,  but  rare  in  England.  It  is  defined  by  Mr 
C.  H.  Heriord  as  an  attempt  "  to  connect  Teretttian  sUmtion 
with  a  Christian  moral  in  a  picture  of  school  life"  and  it  may 
be  assumed  that  Gascoigne  was  familiar  with  the  didactic  drama 
of  university  life  in  vogue  on  the  continent.  The  scene  is  laid  at 
Antwerp,  and  the  two  prodigals  meet  with  retribution  in  Geneva 
and  Heidelberg  respectively. 

The  Spoyle  of  AiUwerpe,  written  by  an  eyewitness  of  the  sack 
of  tbfi-city  in  1576,  has  sometimes  been  attributed  to  Gascoigne, 
bat  alkhou^  a  George  Gascoigne  was  emi^oyed  in  that  year 
to  carry  letters  iot  Walsingham,  internal  evidence  is  against 
Gakc^gne's  authorship..  A  curiou»  editorial  preface  by  Gascoigne 
to  Sir  Humphrey  Gilbert's  Discourse  of  a  Discoverie  for  a  new 
Passage  to  Cataia  (i  576)  has  led  to  the  assertion  that  Gascoigne 
printed  the  tract  against  its  author's  wish,  but  it  is  likely  that 
he  was  really  serving  Gilbert,  who  desired  the  publication,  but 
daced  not  avow  it.  The  WyU  of  the  DeviU  .  .  .  (reprinted  for 
private  circulation  by  Dr  F.  J.  Fumivall,  1871),  an  anti-popish 
traist,  once  attributed,  on  slender  evidence,,  to  Gascoigne,  is 
almost  certainly  by  another  hand. 

Gascoigne's  works  not  already  meiitioned  include;  "  G.  G.  in 
commendation  of  the  noble  Arte  of  Venerie,"  prefixed  to  The  Noble 
Art  of  Venerie  or  Hunting  (1575);  The  Complayrtie  of  Ph^omene, 
boand  up  with  The  Steele  Gtas  (1576);  The  Dromnme  ^  Doomes-day 
(1376),  a  prose  compilatkHi  from  various  authors,  espedally  from 
tbc  De  contempiu  mundi  swe  de  miseria  kumanae  conditionis  of 
Popelnnocent  111.,  printed  with  varying  titles,  earliest  ed.  (1470?); 
A  Delicate  Diet  for  daintie  mouthde  droonkardes  .  .  .  (1576J,  a  free 
version  of  St  Augustine's  De  ebrietate.  The  Posies  (1572)  included 
Supposes,  Jocasta,  A  Discourse  of  the  Adventures  of  Master  F[erdi- 
nando]  jjeronimi),  in  imitation  of  an  Italian  povella,  a  pardy  auto- 

^  "  Againe  I  see,  within  my  glasse  of  Steele 

But  foure  estates,  to  serve  each  country  soyle, 
The  King,  the  Knight,  the  Pesant,  and  the  Priest. 
The  King  should  care  for  al  the  subjects  still, 
The  Knight  should  fight,  for  to  defend  the  same, 
The  Pesantt  he  shoulde  labor  for  thdr  ease, 
And  Priests  sbuld  pray,  for  them  and  for  themselves." — 

(Arber's  ed.  p.  ,57.) 
•  The  influence  of  this  play  on  the  Shakespearian  Tamtngof  the 
Shrew  is  dealt  with  by  Prof.  A.  H.  Tolman  in  Shakespeare's  Fart  in 
the  Taming  of  the  Shrew  (Pub.  of  the  Mod.  Lang.  Assoc.  vol.  v. 
No.  4.  pp.  215,  216,  1890). 


Inograpbical  Don  BotUuImioo  of  Bulk,  aad  miaceUaneoos  poema. 
Real  personages,  some  of  whom  were  well  koonrn  at  court,  were  sup* 
posed  to  be  concealed  under  fictitious  names  in  Tlte  Adpemtures  ef 
Master  F.  J.,  and  the  poem  caused  considerable  scandal,  so  that  the 
names  are  disguised  in  the  second  edition.  A  more  comprehensive 
collection.  The  Whole  Workes  of  G.  G.  .  .  .appeared  in  1587.  In 

1868-1870  The  Complete  Poems  qf  G.  G  were  edited  for  the 

Roxbui^he  Library  by  Mr  W.  C.  HazUu.  In  his  EngUsk  Reprints 
Pn^.  E.  Arber  included  Cerlayne  Notes  t^InstruOion,  The  Steele 
Gtas  and  the  Compiayni  of  Philomene.  The  Steele  Gtas  was  also 
edited  for  the  Library  of  English  Literalttre,  by  Henry  Morley,  vol.  L 
p.  1S4  (1889).  A  new  edition,  The  Works  of  George  Gascoigne  (The 
Cambrif^e  English  Clasucs,  1907,  &c.)  is  edited  by  Dr  J.  W.  Cunliffe. 
See  also  The  Life  and  Writings  of  George  Gascoigne,  by  Prof.  Felix 
£.  Schelling  (Publications  of  the  Univ.  of  Pennsylvania  series  in 
Philology,  vol.  iL  No.  4  [1894]) ;  C.  H.  Herford,  Studies  in  the  Literary 
Relations  of  England  arid  Germany  in  the  Sixteenth  Century,  pp.  149- 
164  (1886);  C.  H.  Herford,  "  Gascoigne's  Glasse  of  Government," 
in  ^^che  Studien,  vol.  ix.  (Halle,  1877,  &c.). 

OASCOIONE,  SIR  WILUAH  (c.  1350-1419).  chief  justice  of 
En^nd  in  the  reign  of  Henry  IV.  Both  history  and  tradition 
testify  to  the  fact  that  he  was  one  of  the  great  lawyers  who  in 
times  of  doubt  aitd  danger  have  asserted  the  primcq>le  that  the 
head  of  the  state  is  subject  to  law,  and  that  the  traditional 
practice  of  public  officers,  or  the  expressed  voice  of  the  nation  in 
parliament,  and  not  the  will  of  the  monarch  or  any  part  of  the 
legislature,  must  guide  the  tribunals  of  the  country.  He  was  a 
descendant  of  an  ancient  Yorkshire  family.  The  date  of  his 
birth  is  uncertain,  but  it  appears  from  the  year-books  that  he 
practised  as  an  advocate  in  the  reigns  of  Edward  III.  and  Richard 
II.  On  the  banishment  of  Henry  of  Lancaster  Gascoigne  was 
appointed  one  of  his  attorneys,  and  soon  after  Henry's  accession 
to  the  thnme  was  made  chief  justice  of  the  court  of  king's  bench. 
After  the  suppression  of  the  ri^ng  in  the  north  in  1405,  Henry 
eagerly  pressed  the  chief  justira  to  juunounce  sentence  upon 
Scrope,  the  andibishop  ct  Ymk,  aad  the  eari  marshal  Thomas 
Mowbray,  who  had  been  implicated  in  the  revolt.  This  he 
absolutely  refused  to  do,  asserting  the  right  of  the  prisoners  to  be 
tried  by  their  peers.  Although  both  were  afterwards  executed, 
the  chief  justice  had  no  part  in  the  transaction.  It  has  been  very 
much  doubted,  however,  whether  Gascoigne  could  have  di^layed 
such  independence  of  action  without  prompt  punishment  or 
removal  from  ofl5ce  following.  The  oft-told  tale  of  his  committing 
the  prince  of  Wales  to  prison  must  also  be  regarded  as  un- 
authentic, though  it  is  both  picturesque  and  characteristic. 
The  judge  had  directed  the  punishment  of  one  of  the  prince's 
riotous  companions,  and  the  prince,  who  was  present  and  enraged 
at  the  sentence,  struck  or  grossly  instilted  the  judge.  Gascoigne 
immediately  committed  him  to  prison,  uring  firm  and  forcible 
language,  which  brought  him  to  a  more  reasonable  mood,  and 
secured  his  voluntaoy  obedience  to  the  sentence.  Thekingissaid 
to  have  approved  of  the  act,  but  there  appears  to  be  good  ground 
for  the  supposition  that  Gascoigne  was  removed  from  his  post  or 
resigned  soon  after  the  accession  of  Henry  V.  He  died  in  1419, 
and  was  buried  in  the  parish  church  of  Harewood  in  York^iire. 
Some  biographies  of  the  judge  halre  staged  that  he  died  in  X413, 
but  this  is  dearly  disproved  by  Foss  in  his  Lives  of  the  Judges; 
and  although  it  is  clear  that  Gascoigne  did  not  hold  office  long 
under  Henry  V.,  it  is  not  absolutely  impos^le  that  the  sc^e  in  the 
fifth  act  of  the  second  part  of  Shake^Mbre's  Henry  tV.  has  soAie 
historical  basis,  and  that  the  judge's  resignation  was  voluntary. ' 

GASCONT  O^^asconia),  an  old  province  in  the  S.W.  of  France. 
It  takes  its  name  from  the  Vascones,  a  Spanish  tribe  which  in 
580  and  587  crossed  the  Pyrenees  and  invaded  the  district  known 
to  the  Romans  as  Novempopulana  or  Aquitania  tertia.  Basque, 
the  national  language  of  the  Vascones,  took  root  only  in  a  few  of 
the  high  valleys  of  the  Pyrenees,  such  as  Soule  and  Labourd;  in 
the  plains  Latin  dialects  prevailed,  G^iscon  being  a  Ronuuice 
language.  In  the  7th  century  the  name  of  Vasconia  was  sub- 
stituted for  that  of  Novempopulana.  Tlie  Vascones  readily 
recognized  the  sovereignty  of  the  Merovingian  kings.  In  602 
they  consented  to  be  governed  by  a  duke  called  Genialis,  but 
in  reality  they  remained  independent.  They  even  appointed 
national  dtikes,  against  whom  Charlemagne  had  to  fight  at 
the  beginning  of  his  reign.   Finally  Duke  Lupus  II.  made  his 
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submiaaon  in  819,  and-  the  Carblingiaiis  were  able  to  estaUiab 
Prankish  dukes  in  thfc  country.  Three  of  these  are  known: 
S£guin  (Sixhivinus)»WiUiaia  (Guillauine),and  Arnaud  (Amaldus) . 
They  were  at  the  same  time  counts  of  Bordeaux,  and  succumbed 
to  the  Nittinans.  Aftor  the  death  of  Amaud  in  864  the  history  of 
Oascony  foils  into  the  profoundest  obscurity.  The  Ibts  of  the 
10th-century  dukes  prepared  by  ancient  and  modem  historians 
can  only  be  established  by  means  of  hypotheses  based  in  many 
cases  on  spuiious  documents  the  charter  of  Ala<m),  and  little 
confidence  can  be  placed  in  them.  During  this  troubled  period 
Gascony  was  from  time  to  time  attached  to  one  orother  of  the  other 
Vascon  states  which.had  been  formed  on  the  southern  sl<^  <A  the 
Pyrenees,  but  in  the  leigta  of  Hugh  Capet  it  was  considered  as 
forming  part  of  France,  from  which  it  has  never  been  separated. 
Disputed  in  the  nth  century  by  the  counts  of  Poitiers,  who  wpre 
also  dukes  of  Af|uitaine,  and  by  the  counts  of  Annagnac,  the 
dnsby  finally  paued  to  th«  house  of  Poitiers  in  1073,  when  the 
title  of  duke  of  Gaacony  was  merged  in  that  of  duke  of  Aqui- 
taine  and  disappeared.  i,n  the  feudal  period  GajKony  comprised 
«.  great  number  of  countships  (including  Armagnac,  Bigorre, 
F^nsac,  Gaure  and  Pardiac),  viscountships  (iqcluding  B6am, 
Lomagne,  Dax,  Juliac,  Soule,  Marsan,  Tartas,  Labourd  and 
Marcmne),  and  seigneuries  ie.$.  Albret,  &c}.  From  the  ecclesi- 
astical point  of  view,  it  corresponded  nearly  to  the  archbishopric 
of  Auch. 

From  about  1073  to  ir37  Gascony  was  governed  by  the  dukes  of 
Aquitaipe  and  counts  of  Poitiers,  one  of  whom,  William  IX.,  gave 
the  first  charter  of  privileges  to  the  town  of  Bayonne;  but  the 
duchy  was  weakened  by  the  increasing  ind^Mindence  of  its  great 
feudatories,  especially  the  viscounts  <u  B£arn  and  the  counts  of 
Annagnac  In  X137,  the  year  <^  her  fatho's  death,  Eleanor, 
the  dauj^ter  and  heiress  of  D^ke  William  X.,  married  die  kii^  of 
France,  Louis  VII.,  and  with  the  rest  ai  Aquitaine  Gascx>ny 
passed  imder  his  direct  rule.  In  i  r  5  r ,  however,  this  marriage  was 
aimuUed,  and  almost  at  once  Eleanor  married  Henry  of  Anjou, 
who  three  years  later  became  king  of  England  as  Henry  U.  Thus 
was  the  house  of  Plantagenet  introduced  into  Gascony  and  a  fresh 
bone  of  contention  was  thrown  between  the  kings  of  England  and 
of  France.  Having  established  himself  in  the  duchy  by  force  of 
arms,  Henry  handed  it  over  to  his  son  Richard,  against  whom 
many  of  the  great  Gascon  lords  revolted,  and  from  Richard  it 
passed  to  his  brother  J(rfm.  The  crusade  against  the  Albigenses 
was  carried  into  Gaaomy,  and  this  warfare  gave  a  new  impetus 
to  the  process  of  disint^ration  which  was  already  at  work  in  the 
duchy.  King  John  and  his  successor  Henry  III.  were  weak;  the 
neighbouring  counts  of  Toulouse  were  powerful  and  aggres^ve; 
and  the  house  of  B£am  was  growing  in  strength.  Gascony 
served  Henry  ID.  as  headquarters  during  his  two  short  and 
disastrous  wars  (1230  and  1243)  with  Louis  DC,  and  In  1259  he 
did  homage  for  it  to  this  king;  his  son;  Edward  I.,  lost  and  then 
regained  the  duchy. 

During  the  Hundred  Yeajrs'  War  Ga8o>ny  was  obviously  a 
battle-field  for  the  forces  <^  England  and  of  Ftanceb  The  French 
seized  the  duchy,  but,  aidtid  by-  the  rfvaliy  between  the  powerful 
houses  of  Foix  and  Atmagnac,  £dward  in.  was  able  to  recover  it, 
and  by  the  treaty  of  Bretigny  in  1360  John  II.  xeo^niaed  the 
absolute  sovereignty  of  En^and  thereaih'  Handed  over  as  a 
principality  by  Edward  to  his  son,  the  Black  Prince,  it  was  used 
by  its  new  ruler  as  a  base  during  his  expedition  into  Spain,  in 
which  he  received  aubst^ntiaJL  help  from  the  Gascon  nobles. 
The  renewal  of  the  war  between  En^snd  and  France,  which  took 
place  in  1369,  was  due  in  part  tto  a  dispute  ovtf  the  sovereignty  of 
Gascony,  and  during  its  course  the  position  of  the  English  was 
seriously  weakened,  the  whole  cA  the  duchy  sav^a  ieyi  towns  and 
fortresses  being  lost;  but  ti^e  victories  of  Heniy  V.  in  ^northern 
France  postponed  for  a  time  the  total  expulsion  of  the  foreigBer. 
Thi9  was  reserved  for  the  final  stage  of  the  war  and  iras  one  result 
of  the  efforts  of  Joan  of  Ace*  the  year  1451  wjtnessiiig  tj^e  capture 
of  Bayonne  and  the  finfd  retrei^ -of  the  En^ish-tnx^  from  the 
duchy.  During  this  thns  the  mhabitants^oi  Oasoony  suffered 
$4V^ely  from-the  ravage^of  bot^parties,  and>the  nobleis  ruled,  or 
misruled  .witfaout.restviiyie..  :     -  i  .    .  ..■ 
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The  French  kir^,  ieqiedally  Loois  XI.,  maha^ed  to  refitftre  the 
royal  authority  in  the  duchy,  alUtou^  this  was  not  really 
accomplished  until  the  close  <^  the  15th  century  when  the  house  ^ 
Annagnac  was  overthrown.  It  was  by  means  of  administrative 
measures  that  these  kings  attained  their  object.  Gascony  was 
governed  on  the  same  lines  as  other  puts  of  France  and  from  the 
Ume  of  Henry  IV^  who  vas  prince  <tf  B£am,  imd  who  united  his , 
hereditaiy  lands  with  the  crown,  its  history  differs  very  slightly ' 
from  that  of  the  rest  of  the  country.  Tlie  Renaissance  inspired 
the  foundarion  of  educational  institutions  and  the  Reformation 
was  largely  accepted  in  B£am,  but  not  in  other  parts  of  Gascony. 
The  wars  of  religixHi  swept  over  the  land,  which  was  the  scene  of 
3<Mne  of  the  military  explcHts  ci  Henry  IV.,  and  Louis  XIV.  made 
some  slight  changes  in  its  government.  As  may  be  surmised  the 
boundaries  of  Gascony  varied  from  time  to  time,  but  just  before 
the  outlnreak  of  the  Revolution  they  were  the  Atlantic  Ocean, 
Guienae,  Languedoc  and  the  Pyremes,  and  from  east  to  west  the 
duchy  at  its  greatest  extent  measured  170  m. 

At  the  end  of  the  ancien  rigime  Gascoiqr  -was  united  with 
Guienne  to  form  a  great  military  govemmflOit.  After  the  division 
of  France  into  departments,  C^iscony,  together  with  66am, 
French  Navarre  aild  the  Basque  country,  formed  the  depart- 
ments of  BaBses-Pyr6n6es,  Landes,  Hautes-Pyr6n6es  and  Gers. 
Parts  of  Gafictmy  idso  now  form  arrondissements  and  cantons  of 
the  departaMnts  of  Lot-^t-Garonne,  Hant»-GaroDiie,  Ariige  and 
Tarn-et-Garonne. 

See  Amaud  Ofhfinart,  IfotUia  utriusque  Vasconiae,  tarn  Ibericae 
mum  AgHitanicae  (16^7) ;  L'Abb^  Monlezun,  Histoire  de  la  GascogM 
(1646-1850),  comprising  a  number  of  useful  but  uncriticaHy  edited 
documents;  and  Jean  de  Jaur^in,  La  Vasconie,  Uude  historiqiu  et 
critique  sur  les-  origiHes  . . .  du  duchl  de  Gascogne .  .  .  et  des  grands 
fiefs  du  ducht  de  Gascome  (18^8-1002),  a  learned  and  ingenious 
work,  but  characterized  by  unbridled  genealo^cal  fancy.  This  last 
work  was  rectified  by  Ferdinand  Lot  in  his  Etudes  sur  le  r^gne 
de  Husues  Capet  (1903;  see  especially  appendix  x.).  See  also 
Barrau-Dihigo, "  La  C^sc(wne,"a  bibUogiapnyof  manuscript  sources 
and  of  printed  works  putmshed  in  the  Rtnu  de  syrUkkse  Historimte 
C1903)-  (C.B.*1 

OAS  ENGINE.  A  gas  engine  is  a  heat  engine  in  which  the  work- 
ing fluid  is  atmospheric  air  and  the  fuel  an  infiammable  gas.  It 
differs  from  a  hot-air  or  a  steam  engine  in  that  the  heat  is  given 
to  the  working  fluid  by  combustion  within  the  motive  power 
cylinder.  In  most  gas  engines — in  fact,  in  all  those«.t  present  on 
the  market — ^the  working  fluid  and  the  fuel  that  supplies  it  with 
heat  are  mixed  with  each  other  before  the  combustion  of  the 
fuel.  The  fuel — which  in  the  steam  and  in  most  hot-air  engines 
is  burned  in  a  separate  fumace^^is,  in  the  gas  engine,  introduced 
direct^  to  the  motor  cylinder  and  burned  there;  it  is,  indeed, 
part  of  the  working  fluid.  A  gas  engine,  therefore,  is  an  internal 
combustion  ei^gine  using  gaseous  fuel. 

The  commercial  history  of  the  gw  engine  dates  from  1876,  when 
Dr  N.  A.  Otto  pateoted  the  weU-known  engine  now  in  eiteiisive 
use.  but  long  before  that /ear  iaventorehad  be«i  at  work,  attempting 
to  utilize  Kftfl  for  producing  motive  power.  The  first  proposal  made 
in  Great  Britain  u  fotmd  m  Street's  Patent  No,  1983  of  1794,  where 
an  exjdosion  engine  is  augtested,  the  explosion  to  be  caused  by 
vaporudng  spirits  <A  turpoitiue  on  a  heated  i  metal  ^ucfaoe,  mixing 
the  vapour  vtiaii  air  in  a  t^linder,  firing  the  miictUFe,  and  driving  a 
piston  by  the  explosion  pioduced.  Mort  of  the  euiy  engines  were 
suggerted  by  the  £act  that  a  mixture  of  an  inftammable  gas  and 
atmospheric  air  gives  an  explosion  when  ignited — that  is,  produces 
preBSttre  which  can  be  applied  in  a  cylinder  to  propel  a  pistoo. 
Lebon,  in  France,  p>ropo8ea  a  gas  engine  in  which,  the  gas  and  air 
wefe  raised  to  a  pressure  above  tba&  of  the  atmosphere  before  aa^ 
in  the  cylinder,  but  be  did  not  appear  to  be  clear  in  ms  ideaa  ■ 

Some  interesting  particulars  of  early  experiments  are  given  in  a 
paper  read  at  the  Cambridge  Philosophical  Society  in  1820  emitled» 
■  On  the  ApFJicatioa  of.  Hydn)gen  Gas  .to  produce  a  Moving  Power 
in  Machinery*  with  a-deaeciption  of  aft'  Endae  which  is  moved  by 
the  preasurfe  .of  tfce  Atmosphere  upon  a  Vacuum  caused  by  Ex- 
plosions of  Hydrogen  Gas  and  Atmospheric  Air."  In  that  paper 
the  Rev.  W.  Cecil  describes  an  engine  of  his  inyentioii  constructed 
to  operate  OB  the  explosion  vacuum  1  method.  This  engine  was  stated 
to  run  with  perfect  regularity  jut-fo  revolutions  per  mwite,  consum- 
ing 17.6  culk  ft.  of  hydrogen  gas  per  heuTj  '  The  hydiogen  explosion, 
however,  dots  not  seem  to  naVe  been  ivMseles»i  because  Mr  Cecil 
states,  that  in  building  a  larger  engine  "...  to  remedy  the  noie© 
which  i?  occauoned  by  the  explosion,  the  lower  endtaf  th^  cylinder 
A,  B,  C,  D  may,  be  buried  in  a  well  or.  it  may  be  onciosed  m»  ia  lars^ 
fuf'ttght-vessel,"   Mr  Caoil  aUo  roentloos  previous 'Si^t^mentB  at 
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Cambrid^  by  Prof.  Fati^,  wht> .  exhibited  at  hii  lecturea  on 
mechanics  an  engine  actuated  by  the  exploision  of  a  mixture  of  gas 
and  air  within  a  cylindv,  the.^louon  taldng  place  from  atmo- 
spheric pressure.  Prof:  Parish  is  also  stated  to  have  operated  an 
engine  by  gunpowder.  These  engines  of  Fari^  and  Cecil  appear 
tolte  the  very  earliest  in  actusri  operation  in  the  world. 

Samuel  Brown,  in  patents  dated  iSas  and  1826,  proposed  to  fill 
a  closed  chamber  witn  a  ^  flame,  and  so  expel  the  air;  then  he 
condensed  the  flame  by  injecting  water,  and  o{>erated  an  air  engine 
by  exhausting  into  the  partial  vacuum  so  obtained.  The  idea  was 
evidently  suggested  by  Watt'acondensii^  steam  engine,  flame  being 
employed  instead  of  steam  to  cd>tain  a  vacuum.  Brown's  engiae  is 
said  to  have  been  actually  employed  to  pump  water,  drive  3  boat 
on  the  Thames,  and  propel  a  road  carriage.  L.  W.  Wright  in  1833 
desci^ied  an  explosion  engine  working  at  atmoephenc  pressure 
and  expKxllng  on  both  sides  of  the  piston.  The  cylinder  is  shown 
as  water- jacketed.  In  William  Barnett's  engine  of  i8a8  two  gn^t 
advances  were  made.  The  en^ne  was  so  constructed  that  the  mix- 
ture of  gas  and  air  was  compressed  to  a  considerable  extent  in  the 
motor  Cylinder  before  ignition.  The  method  of  igniting  the  com- 
pressed cba^  was  also  effective.  The  problem  of  transferring  a 
name  to  the  interior  of  a  cylinder  when  the  pressure  is  much  in  excess 
of  that  of  the  external  air  was  solved  by  means  of  a  hollow  plug  cock 
having  a  gas  jet  burning  within  the  hollow.  In  one  position  the 
hollow  was  opened  to  the  atmosphere,  and  a  gas  jet  issuing  within 
it  was  lit  by  an  external  flame,  so  that  it  burned  within  the  hollow. 
The  plug  was  then  quickly  rotated,  so  that  it  closed  to  the  external 
air  and  opened  to  the  engine  cylinder  j  the  flame  continued  to  burn 
with  the  air  contained  in  the  cock,  until  the  compressed  inflammable 
mixture  rushed  into  the  space  from  the  cylinder  and  ignited  at  the 
flame.  This  mode  of  ignition  is  in  essentials  the  one  adopted  b^  Otto 
about  thirty  years  later.  To  Barnett  belongs  the  credit  of  being  the 
first  to  realize  clearly  the  great  idea  of  compression  before  explosion  in 
gas  engines,  and  to  show  one  way  of  carrying  out  the  idea  in  practice. 
Blumett  appears  to  have  constructed  an  engine,  but  he  attained  no 
commerciaT success.  Several  attempts  to  produce  gas  engines  were 
made  between  1838  and  i860,  but  they  were  all  failures.  Several 
valuable  ideas  were  published  in  18^  Drake,  an  American,  de- 
scribed a  mode  of  igmtiiu;  a  combustible  gaseous  mixture  by  raisii^ 
a  thimble-sha^ed  piece  oTmetat  to  incandescence.  In  1857  Barsanti 
and  Matteuca  proposed  a  free-piston  engine,  in  which  the  explosion 
propel^  a  free  piston  against  the  atmosphere,  and  the  work  w»a 
done  on  the  return  stroke  by  the  atmospheric  pressure,  a  partial 
vacuum  being  produced  under  the  piston.  The  engine  never 
came  into  commercial  use,  although  the  fundamental  idea  was 
good. 

Previous  to  i860  the  gas  engine  was  entirdy  in  the  experimental 
stage,  and  in  spite  of  many  attempts  no  practical  success  was 
attained.  E.  Lenoir,  whose  patent  is  dated  l86o,  was  the  inventor 
of  the  first  gas  engine  that  was  brought  into  general  use.  The 
piston,  mowng  forward  for  a  portion  of  its  stroke  by  the  energy 
stored  in  the  .fly-wheel,  drew  into  the  cylinder  a  charge  of  gaa  and 
air  at  the  ordinary  atmospheric  pressure.  At  about  half  stroke 
the  valves  closed,  and  an  explosion,  caused  by  an  electric  spark, 
propelled  the  piston  to  the  end  of  its  stroke.  On  the  return  stroke 
the  burnt  gases  were  discharged,  just  as  a  steam  engine  exhausts. 
These  opoations  were  repeated  on  both  sides  of  the  piston,  and 
the  ei^i^ne  was  thus  double-acting.  Four  hundred  of  these  engines 
were  said  to  be  at  work  in  Paris  in  1865,  and  the  Reading  Iron  Works 
Company  Limited  built  and  sold  one  hundred  of  them  in  Great 
Britain.  They  were  quiet,  and  smooth  in  running;  the  gas  con- 
Bumptimi,  however,  was  excessive,  amoimtim;  to  about  100  cub. 
ft. '  per  indkattd  horse-power  per  hour.  The  electrical  k;nltion 
also  gave  trotri>te.  Hugon  improved  on  the  engine  in  1865  by  the 
introduction  of  a  flame  ignition,  but  no  real  commercial  success 
was  attained  tilt  1867,  when  Otto  and  Langen  exhibited  their  free- 
piston  engine  in  the  Paris  Exhibition  of  tnat  year.  This  engine 
was  identical  in  principle  with  the  Barsanti  and  Matteuoci,  out 
Otto  succeeded  where  those  inventors  failed.  He-  worked  out  the 
engine  in  a  very  perfect  manner,  used  flame  ufsition,  and  dengned 
a  practical  clutch,  wluch  allowed  the  piston  free  movement  in  one 
direction  but  engaged  with  the  fly-wheel  shaft  when  moved  in  the 
other;  it  consisted  of  roUere  and  wedge-shaped  pockets — the  same 
clutch,  in  fact,  as  has  since  been  so  much  used  in  free-wheel  bicycles. 
This  engine  consumed  about  40  cub .  ft.  of  gas  per  brake  horse-power 
per  hour — less  than  half  as  much  as  the  Lenoir.  Several  thousands 
were  made  and  sold,  but  its  rtrat^  appearBoce  and  unmechanical 
operation  raised  many  objections.  Several  intventore  meanwhile 
again  advocated  compression  of  the  gaseous  mixture  before  ignition, 
amon^  them  being  Schmidt,  a  German,  and  MilUon,  a  Frenchman, 
both  m  1861. 

To  a  Frenchman,  Alph.  Beau  de  Rochas,  belongs  the  credit  of 
proposing,  with  p^ect  clearness,  the  cycle  of  operations  now 
widely  used  in  compression  gas  engines.  In  a  pamphlet  published 
in  Paris  in  1862,  he  stated  that  to  oDtain  economy  with  an  explosion 
engine  four  conditions  are  requisite:  (1)  The  greatest  possible 
cyfinder  volume  with  the  least  posvble  cooling  surface;  (2)  the 
greatest  possible  rapidity  of  explosion;  (3)  the  greatest  possible 
expansion;  and  (4)  the  greatest  possible  pressure  at  the  be^nning 
the  expansion.   The  sole  arrangement  capable  of  satisfyii^ 


these  conditions  he  stated  would  b^.found  in  an  engine  operating 
as  follows:  (i)  Suction  during  an  entire  outstroke  of  the  piston; 
(2)  compression  during  the  following  instroke;  (3)  ignition  at  the 
dead  point,  and  e)q}ansion  during  the  tliird  Stroke;  (4)  forcing  out 
of  the  burnt  gases  from  the  cylinder  on  the  fourth  and  last  return 
stroke.  Beau  de  Rochas  thus  exactly  contemplated,  in  theory  at 
least,  the  engine  produced  by  Dr  Otto  fourteen  years  later.  He  did 
not,  however,  put  his  engine  into  practice,  and  probably  had  no 
idea  of  the  practical  difficulties  to  be  overcome  before  resizing  his 
conception  m  iron  and  steel.  To  Dr  Otto  bdonga  the  honour  of 
iodependently  inventing  the  same  cycle,  now  correctly  known  as 
the  Otto  cyclie,  and  at  the  same  time  overcomii^  all  practtca)  diffi- 
culties ana  making  the  gas  engine  of  wwld-wide  appucation.  This 
he  did  in  1876,  and  his  tyjie  of  engine  very  rapidly  surpassed  all 
others,  so  that  now  the  Otto-cycle  engine  is  manufactured  over  ^e 
whole  worid  by  hundreds  of  makers.  In  1876  Dr  Otto  used  low 
compression,  onty^  about  ^  lb  per  sq.  in.  above  atmosphere.  Year 
by  jnear  compression  was  increased  and  greater  power  and  econonw 
were  obtained,  and  at  present  compressions  of  mpre  than  100  n> 
per  sq.  in.  are  commcMily  used  with  most  satirfactory  results. 

The  history  of  the  subject  since  1876  is  one  of  gradual  improve- 
ment in  detail  of  construction,  enabling  higher  compressions  to 
be  used  with  safety,  and  of  gradual  but  accelerating  increase  in 
dimensions  and  power.  In  the  same  period  light  and  heavy  oil 
engines  have  been  developed,  mostly  using  the  Otto  cyde  (see 
Oil  Engine). 

Gas  en^nes  may  be  divided,  so  far  as  concerns  their  working 
process,  into  three  vdl-defined  types:-^ 

(1)  Engines  igniting  at  constant  volume,  bat  vithout  previous 
compression. 

(2)  Engines  igm'ting  at  constant  pressure,  with  previonia 
compression. 

(3)  Engines  igniting  at  constant  volume,  with  previous 
compression. 

For  practical  purposes  engines  of  the  first  type  may  be  dis- 
regarded. Gas  engines  without  compression  are  now  considered 
to  be  much  too  wasteful  of  gas  to  be  of  commercial  importance. 
Those  of  the  second  type  have  never  reached  the  stage  of  extended 
commercial  application;  they  are  scientifically  interesting, 
however,  and  may  take  an  important  place  in  the  future  develop- 
ment of  the  gas  engine.  Hie  expectations  of  Sir  William  Siemens 
with  regard  to  them  have  not  been  realized,  although  he  spent 
many  years  in  experiments.  Of  other  engineers  who  also 
devoted  much  thought  and  work  to  this  second  type  may  be 
mentioned  Brayton  (1872);  Foulis  (1878);  Crowe  {1883); 
Kargreaves  (1888);  Clerk  (1889);  and  Diesel  (1892),  Diesel's 
engines  are  proving  successful  as  oil  engines  but  have  not  beeik 
introduced  as  gas  engines. 

The  working  cycles  of  the  three  types  ^re  as  follows: — 
First  Type. — Four  operations, 

(a)  Charging  the  cylinder  with  explosive  mixture  at  atmo- 
spheric pressure. 

(6)  Exploding  the  charge. 

(c)  Expanding  after  explosion. 

(a)  Expelling  the  burnt  gases. 
Second  Type. — Five  operations. 

(a)  charging  the  pump  cylinder  with  gas  and  air  mixture  at 

atmospheric  pressure.  < 

(b)  Comfwessing  the  charge  into  an  intermediate^receiver. 

(c)  Admitting  the  charge  to  the  motor  cylinder,  in  a  state 

flame,  at  the  pressure  of  compression. 

Jf)  Expanding  after  admission, 
r)  Expelling  the  burnt  gases. 
Type. — ^Five  operations. 

(a)  Charging  the  cylinder  with  gas  and  air  mixture  at  atmo< 

spheric  pressure. 

(b)  Compressing  the  chai^  into  a  combustion  space. 
(cj  Exploding  the  charge. 

id)  E]q>aodiiv  after  explosion. 

(fi)  Ejipelling  the  burnt  gases. 
In  all  these  types  the  heatiiu  at  the  workii^  fluid  is  accxHnptished 
by  the  rapid  method  of  combustion  within  the  cylinder,  and  for 
the  cooling  necessary  in  all  heat  engines  ts  substituted  the  complete 
rejection  m  the  working  fluid  with  the  heat  it  contains,  and  its  re* 
placement  by  a  fresh  portion  taken  from  the  atmosphere  at  atmo- 
spheric temperature.  This  is  the  reason  why  those  cycles  can  be 
repeated  with  almost  indefinite  rapidity,  while  the  ofd  hot-air 
ei^nes  had  to  run  dowly  in  order  to  give  time  for  the  working 
fluid  to  heat  or  cool  through  metal  surfaces. 

Four-cycU  Engines. -~Oito-cyc\c  engines  belong  to  the  third 
type,  being  explosion  engines  in  which  the  combustible  mixture 
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to  compn!8Be<cf  piefSous  to  ex|iioridn.  1%.  x  is  ft  iidt  devatibn, 
fig.  3  is  a  sectional  plan,  and  fig.  j  &  an  end  devation  of  an  engine 
bidk  about  1892  by  Mestfs  Crosdey  oC  Manchester,  who  were 
the  original  makers  of  Otto  engines  in  Great  Brifiain.  In  external 
appenance  it  eotnewhat  resembles  a  modem  bigh-preaBore 
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Fig.  I.— ^e  Elevation  of  Otto  Cycle  Ei^c. 

steam  engw,  of  which  the  working  parts  are  exceedingly  strong. 
In  its  motor  and  only  cylinder,  which  is  horizontal  and  open- 
ended,  works  a  long  trunk  piston,  the  front  end  of  which  carries 
the  crofishead  pin.  The  craj^  shaft  is  heavy,  and  the  fly-^ee] 
large,  considerable  stored  energy  being  reqtured  to  carry  the 
piston  through  the  negative  part  of  Uie  cyde.  The  cylinder  is 
considerably  longer  than  the  stroke,  so  ttnt  the  piston  when  full 
in  leaves  a  sp^e  into  which  it  does  not  enter.  This  is  the  com- 
bustion space,  in  which  the  charge  is  first  compressed  and  then 
burned.  On  the  forward  stroke,  the  piston  A  (fig-  2)  takes  into 
the  cylinder  a  charge  of  mixed  gas  and  air.  at  atmospheric 
pressure,  which  is  compressed  by  a  backward  stroke  into  the  space 
Z  at  the  end  of  the  cylinder.  The  compressed  charge  is  then 
ignited,  and  so  the  charge  is.  eatploded  with  the  production  of  a 
high  pressure.  The  {Hston  now  makes  a  forward  stroke  under 
the  pressure  of  the  explosion,  and  on  its  return,  after  the  exhaust 
valve  is  opened,  discharges  the  products  of  combustion.  The 
engine  is  then  ready  to  go  through  the  same  cycle  of  operations. 
It  thus  takes  four  strokes  or  two  revolutions  of  the  shaft  to 
complete  the  Otto  cycle,  the  cylinder  being  used  altermrtriy 
as  a  pump  and  a  motor,  and  the  engine,  whei^  working  at  full 
load,  thus  gives  one  impulse  for  every  two 
revolutions.  The  valves,  which  are  all  of  the 
c»nical-Beated  lift  type,  are  four  in  number — 
charge  inlet  valve,  gas  inlet  valve,  igniting 
valve*  and  exhaust  valve.  The  ignking  valve 
is  usually  termed  the  timing  valve,  because  it 
d^ermines  the  time  of  the  explosimi.  Since 
the  valves  have  each  to  act  once  in  every  two 
revolutions,  they  cannot  be  operated  by  cams 
or  eccentrics  placed  directly  on  the  crank 
shaft.  The  valve  shaft  D  is  driven  at  half 
the  rate  of  revolution  of  the  crank  shaft  C  by 
means  of  the  skew  or  worm  gear  E,  one  wheel 
of  which  is  mounted  on  the  crank  shaft  and  the 
other  on  the  valve  sbaSt.  Ignition  is  accom- 
plished by  means  of  a  metal  tube  heated  to 
incandescence  by  a  Bunsen  burner.  At  the 
proper  moment  the  ignition  or  timing  valve  is 
opened,  and  the  mixed  gas  and  air  under  pressure  bdng  admitted 
to  the  interior  of  the  tube,  the  Inflammable  gases  come  into  con- 
tact with  the  incandescent  metal  surface  and  ignite;  the  fiame 
at  once  spreads  back  to  the  cylinder  and  fires  its  conteats,  thus 
producing  the  motive  explosion. 

The  working  parts  are  as  follows: — A  the  piston,  B  the  connecting 
cod,  C  the  crank  ahaft,  O  the  nde  or  valve  shaft,  £  the  skew  gearing. 


F  tAeeihmat  valivetO  the  exhaust  valve  lever,  H  the  exbirart  valve 
cam,  I  the  charge  inlet  valve,  j  the  charge  inlet  valve  lever,  K  the 
charging  valve  cam,  L  the  gas  inlet  valve,  M  the  gas  valve  cam,  N 
lever  and  Hhk  operating  gas  Valve,  O  igniting  or  timing  valve,  P 
timing  valve  Cam,  Q  titniBg  valve  lever  or  tumuer,  R  ^luthiK  tube, 
S  govcraor,  T  water  jacket  and  c^iodet.  U  Bunaea  bianer  for  beatii^ 
ignition  tube.  On  the  first  forward  or  chaniDg 
stroke  the  cbaree  of  gas  and  air  is  admitted  by 
the  inlet  valve  I,  which  is  operated  by  the  lever  T 
from  the  cam  K,  on  the  valve  shaft  D.  The  ma 
supply  is  admitted  to  the  inlet  valve  I  by  the  uft 
valve  L,  which  is  also  operated  by  the  kver  and 
link  N  from  the  cam  M,  controlled,  however,  by 
the  centrifugal  governor  S.  The  governor  operates 
either  to  admit  gas  wholly,  or  to  cut  it  on  com- 

gletely,  so  that  the  variation  in  power  is  obtained 
y  vaiyins  the  number  of  the  explosions. 
Since  the  ei^ne  shown  in  figs.  I  to  3  was  built 
further  modifications  have  been  made,  pri[icipally 
in  the  direction  of  dispensing  with  or  cUminisbing- 
port  space,  that  is,  so  arranging  the  ports  that 
the  compression  space  is  not  oroken  up  into 
several  separate  chambers.   In  this  way  the  cooling 
surface  in  contact  With  the  intensely  hot  eases  is 
reduced  to  a  minimum.    This  -is  especiaUy  im- 
portant when  high  compressions  are  used,  as  then 
the  compression  space  beiiw  small,  the  port-spaces 
form  a,  large  proportion  of  the  total  spaco.  For 
maximim  economy  it  is  necessary  to  g^  rid  of 
port  space  altogether;  this  is  done  by  maknig  the 
lift  valves  open  directly  into  the  compression 
space.  '  This  arrangement  can  be  readily  made 
ID  small  and  meaium-«zed  engines,  but  in  the  larger  .engines  it 
becomes  necessary  to  ixovide  ports,  so  as  to  allow  the  valves  to  be 
more  e«uly  removed  for  deaning. 

The  construction  of  pressure  gas  pboit  in  1878  by  J.  £.  Dowson 
for  the  production  of  inflammable  gas  from  anthracite  and  coke 
by  the  action  of  air  mixed  with  steam,  soon  led  to  the  develc^)- 
ment  of  larger  and  larger  Otto  cyde  en^aes.  The  gas  obtained 
consisted.of  a  mixture  of  cubes  monoxide,  hydrogen,  nitrogen  and 
some  carbon  dioxide  and  oi^gen,  having  a  lower  heating  value 
of  about  150  British- thermal  units  per  cubic  foot.  With  this  gas 
these  engines  used  ^>out  i  lb  of  onthradte  per  b-h.p.  per  hour. 

From  the  pressure  producer  ^rang  the  suction  producer  first 
placed  on  the  market  in  practical  form  by  M.  Benier  of  Paris  in 
1894,  but  then  presenting  many  difficulties  which  were  not  re- 
moved till  about  nine  years  later  when  Dowson  and  others 
placed  effective  suction  idants  in  use  in  considerable  ntunbers. 
Such  suction  plants  are  now  built  by  all  the  leading  gas  engine 
constructors  for  powers  varying  from  10  to  500  i.b.p. 

Dr  Ludwig  Mond  and  Crossley  Bros,  also  attacked  the  problem 
of  the  bituminous  fuel  producer,  of  which  many  examples  are 
now  at  work  ior  powers  as  large  as  2000  i.h.p. "  In  1895  B.  H. 
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Fig.  2.— Plan  of  Otto  Cyde  fins^ne. 


Thwaite  demonstrated  that  the  so-called  waste  gas  from  blast 
furnaces  could  be  used  in  gas  engines,  and  this  tmdoubtedly 
led  to  the  design  and  construction  of  the  very  large  gas  engines 
now  becoming  common  both  in  Europe  and  in  America.  It 
appears  from  Thwaite's  experiments  that  the  surplus  gas  from 
the  blast  furnaces  of  Great  Britain  is  capable  of  supplying  at 
least  three-quarters  of  a  million  horse-power  continuously  day 
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and  night,  and  it  is  calculated  that  in  Aoorica  neariy  three 
million  hone-power  is  available  from  thu  source.  Thwaite's 
system  was  put  into  operatioD  in  1895  at  the  Glasgow  Iron  Works, 
fiod  it  was  also  successfully  ^^ed  neu  B^ow4n-FunieiB. 
For  many  reasons  die  system  did  not  take  immediate  root  in 
England,  but  in  189S  the  Soci£t£  Cockerill  of  Seraing  near  li^ge 
applied  an  engine  designed  by  Delamere-DeboutteviUe  to  utilize 
blast  furnace  gas.  ^Diis  engine  indicated  913  h.p.  running  at 
105  revolutions  per  minute.  This  was  followed  in  1899  by  an 
engine  giving  600  b.h.p.  at  90  revolutions  per  minute  used  for 
driving  a  bloving  cylinder  for  a  blast  furnace.  It  had  a  single 
cylinder  1^  51*2  in.  diameter  and  a  piston  stroke  of  55-1  in. 
About  1900  the  Gaunotoren  Fabrik  Deutz  built  an  Otto  cycle 
engine  of  1000  b.h.p.  having  four  cyfinders  each  33  in.  diameter 
and  39*3  in.  stroke,  speed  135  revolutions  per  minute.  It  was 
coui^  direct  to  a  djnuuno.  Crossley  Bros.  Ltd.  took  up  the 


Fig.  3.-'Eiid  Elevation  of  Otto  Cycle  Engine. 


large  gas  engine  at  an  early  date,  and  a  400  h.p.  engine  by  them 
was  at  work  at  Brunner,  Mond  &.Co.*s  workis,  Winnington,  in 
igoo;  it  had  two  cylinders  of  s6  in.  diameter  and  36  in.  stn^e, 
and  it  ran  at  150  revolutions  per  minute. 

Gas  engines  operating  on  the  Otto  cycle  are  usually  of  the  sin^e 
acting  open  cylinder  type  up  to  about  200  b.h.p.,  but  for  the 
larger  engines  closed  cylinders  of  the  double  acting  type  are  used. 
The  engine  then  closely  resembles  a  double  acting  steam  engine. 
It  has  a  cylinder  cover  with  packing  box  of  a  special  type,  and, 
in  addition  to  the  water  jacket  surrounding  the  cylinder  and 
combustion  spaces,  the  piston  and  piston  rod  are  hollow  and 
cooling  water  is  fwced  through  them  by  a  pump.  Sudi  a  double 
acting  cylinder  {pves  two  succeeding  power  impulses  and  then 
two  charging  strokes  so  that  one  revolution  of  the  crank  shaft 
is  occupied  in  charg^g  and-  con^ression,  while  the  succeeding 
revolution  gets  two  power  inqndses.  Foa:  still  larger  engines 
two  such  double  acting  cylinders  are  arranged  in  tandem,  so  that 
one  piston  rod  runs  through  two  pistons  aJid  connects  to  a  slide 
in  front  and  to  one  crank  pin  by  a  connecting  rod.  Such  an 
engine  gives  two  power  impulses  for  every  revolution  of  the  crank 
shaft.  The  greatest  power'  developed  in  one  double  acting 
cylinder  is  claimed  by  Ehrhardt  and  Sehmer  for  a  cylinder  of 
45^  in.  diameter  by  51^  in.  stroke',  wtdbh  at  94  tevoludomi  per 
minute  gives  T 100  i.h;n.  -  '  ' 


TwhCyck  Engme. — While  the  Otto  or  four-C(yc]e  engine  was 
devekquag  aa  above  described,  inventors  were  hard  at  vork  on 
th«  two<ycle  eqgine.  In  Britain  this  work  fell  mostly  upon 
Cleik,  Robson  and  Atkinson,  while  00  the  omtinent  of  £ui^ 
the  most  persevering  and  determined  wwker  was  Ko^ting. 

Dugald  Oerk  began  work  on  the  gas  engine  at  the  end  of  1876. 
His  first  patent  was  dated  1877  and  dealt  with  an  engine  of  the 
air  pressure  vacuum  type.  His  next  patent  was  No.  3045  of 
1878,  and  the  engine  there  described  was  exliibited  at  the  Royal 
A^cultural  Show  at  Eilbum,  London,  1879.  In  it  ^  pump 
compressed  a  mixture  of  air  and  gas  into  a  reservoir,  from  which 
it  entered  the  motor  Qdinder  during  the  first  part  of  its  stroke. 
After  cut-off  ignition  was  caused  by  a  platinum  igniter,  the  piston 
was  driven  forward,  and  exhausting  was  performed  on  the 
return  stroke.  This  en^ne  gave  three  b.h.p.,  and  it  was  the  first 
compression  explosion  en^ne  ever  run  giving  one  impulse  for 
each  levnhition  of  the  crank  shaft.  It  i*gd 
difficulties,  however,  which  [»evented  it  from 
reaching  the  market. 

The  particular  type  of  engine  now  widely 
known  as  operating  on  the  Clerk  cycle  was 
patented  in  1881  (Brit.  Pat.  No.  1089).  One 
of  the  earliest  of  these  engines  was  set  up  at 
Lord  Kelvin's  laboratory  at  the  Glasgow 
univosity  and  used  for  the  purpose  of  driving 
a  Siemens  dynamo  and  supplying  his  house 
with  electric  li^t.  The  enj^  was  first  ex- 
hibited  in  the  Paris  Electrical  Exhibition  of 
1 881  and  the  London  Smoke  Abatement  Ex- 
hibition of  the  same  3'ear.  In  this  engine  the 
charge  was  not  compressed  by  a  separate 
pump.  A  pumping  cylinder,  it  is  true,  was 
used,  but  its  function  was  to  act  merely  as  a 
displacer  to  take  in  a  mixture  of  gas  and  air 
and  transfer  it  to  the  motor  cylinder  at  as  low 
a  pressure  as  possible,  in  such  a  way  that  the 
entering  charge  displaced  the  exhaust  gases 
through  ports  which  were  opened  by  the  over- 
running of  the  piston.  The  motor  piston  thus 
timed  and  contn^led  the  exhaust  discharge,  and 
gave  a  power  impulse  for  every  revolution  of 
the  crank.  En^nes  of  the  Oerk  type  were 
built  largely  by  Messrs  Sterne  &  Co.  of  Glasgow, 
the  Clerk  Gas  Engine  Co.  of  Philadelphia, 
U.S.A.,  the  Campbell  Gas  Engine  Co.,  and  a 
modification  was  made  and  sold  in  con^der- 
able  numbers  by  the  Stockport  Conq>any. 
The  lapsing  of  the  Otto  patent,  however,  in 
1876  caused  engineers  to  neglect  the  two  cycle  for  a  time, 
although  a  little  later  it  was  introduced  for  small  engines  in  an 
ingenious  and  simple  modification  known  as  the  Day  engine. 
This  two-cycle  en^ne  later  became-very  popular,  especially  for 
motor  launch  work.  Tlie  Clerk  cyde  is  now  much  in  use  for 
large  gas  engines  up  to  about  2000  horse  as  modified  by  Mesus 
Koerting  of  Hanover. 

The  Clerk  cycle  engine,  as  built  in  1881,  is  shown  in  sectioiialplan 
at  fig.  4.  The  engme  contains  two  cyUnders— a  rnwer  cylinder  A 
and  a  displacer  cylinder  B.  The  function  of  the  displacer  cylinder 
is  to  take  in  a  combustible  charge  of  gas  and  air  and  transfer  it 
to  the  power  cylinder,  displacing  as  it  enters  the  exhaust  gases  of 
the  previous  explosion.  A  compression  Apace  G  is  formed  at  the  end 
of  the  motor  cylinder  A.  It  is  of  conical'  shape  and  communicates 
with  the  displacer  cylinder  B  by  means  of  a  taise  automatic  lift 
valve-  which  opens  into  the  compression  space  from  a  chamber 
communicating  by  a  pipe  with  the  displacer  cylinder.  At  the  out- 
end  of  the  motor  cylinder  are  placed  V-shaped  ports  E  which  open 
to  the  atmosphere  by  an  exhaust  pipe.  Tne  outward  travel  of  the 
motor  piston  ,C  caqsea  it  to  overrun  these  ports,  as  seen  in  fig.  4,  and 
allows  the  pressure  in  the  cylinder  to  fall  to  atmosphere.  _Tne  action 
of  the  engine  is  as  follows : — The  displacer  piston  D  on  its  forward 
movement  draws  in  its  charge  of  ras  and  air,  and  It  is  so  timed  with 
r^erence  to  the  motor  piston  C  that  it  has  retnmed  a. smell  portim 
of  its  stroke  just  when  the  motor  piston  overruns  the  exhaust  ports. 
The  overrunning  of  the  exhaust  ports  at  once  causes  the  pressure 
in  the  cylinder  to  fall  to  atmosphere,  and  then  the  pressure'  in  the 
displacer  overcomes  the  pressure  in  the  motor  cylinder  and  opens 
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the  lift  valve,  when  tbe  charge  flows  in  to  the  motor  cylinder  thnx^li 
the  conical  compression  space  and  displaces  the  exhaust  gases 
through  the  ports  E,  whUe  it  fills  up  the  cylinder  A  with  the  in- 
flammable charge.  The  exhaust  gases  are  suffidentiv  displaced 
and  the  fredi  chatge  introduced  into  the  cylinder  by  the  time  the 
motor  piston  has  opened  tbe  exhaust  ports  £  on  tbe  out-stroke  and 
closed  thoB  on  the  return  stroke.  The  two  (flinders  an  so  propor- 


two  jmrwilBHi  per  renrtdotlon/  Mesm  Mother  ft  Flatt  bufld  a 
Koerting  engine  of  a  modified  type  in  England;  an  engine  of 
their  construction  with  a  power  cylinder  <tf  about  ag  in.  and 
40^  in.  stroke  gives  700  b.h.Pi 

Fia.  s  shows  in  ItHujtudiaal  seidion  tbe  power  and  pump  cytinders 
ol  a  Afatticr  &  Piatt  Koerting  engine  on  tne  Clerk  cycle;  the  power 
cylinder  section  is  shown  above  that  of  the 

Eump  cytinders,  but  it  is  to  be  understood  that 
oth  cylinders  are  in  the  same  horizontal  plane 


Fig.  4.— Sectional  Plan  of  Clerk  Cycle  Engine,  1881. 

tioned  that  the  exhaust  gases  are  expelled  as  completely  as  possible 
and  rq^aced  by  fresh  explosive  mixture  without  any  material  part 
(rf  tUs  mixture  escaping  with  the  exhaust.  Unless  the  proportions 
are  carefully  made  such  an  escape  is  poaeible.  The  relative  operations 
of  the  motor  i»ston  C  and  the  displacer  put/On  D  ate  secured  by 
advancing  the  crank  tA  tbe  displaoer  about  a  right  angle  coaq»ared 
to  the  motor  cr&nk.  The  motor  pistoii  on  its  in-«tiokie  compresses 
the  mixed  charge  into  the  conical  space  G:  and,  when  compression 
is  compete,  ue  mitture  is  ignited  by  the  slide  valve  F.  This 
produces  the  power  explosion  whidi  forces  the  piston  forward 
until  the  exhaust  ports  are  opened  again.  By  this  cycle  of  opera- 
tions one  power  impulse  is  given  for  every  revoluttoa  of  the  crank. 
The  motor  cylinder  is  surrounded  by  a  water  jacket  in  the  usual 
manner,  but  it  is  unnecessary  to  water-jaclret  the  displacer,  as  the 
gases  are  never  hot. 

Robson  also  invented  two-cycle  engines.  His  first  patent  was 
taken  out  in  1877  (Na  2334).  The  engines  described  in  nis  patents 
of  1879-1880  were  of  the  two-cycle  type,  and  in-them  no  second 
cylinder  was  used.  The  front  ena  of  the  motor  cylinder  was  enclosed 
by  a  cover  and  packing  box,  and  was  used  as  a  pump  to  force  gas 
and  air  into  a  reservoir  at  a  few  B)  above  atmosphere.  The  motor 
piston  was  arranged  to  overrun  pwts  in  the  side  of  the  cylinder,  but 
the  exhaust  dtschaige  was  not  timed  In  that  way.  A  separate  lift 
valve  controllEri  the  overrun  ports  apd  determined  when  the  ex- 
haust should  be  discharged.  When  the  exhaust  was  discharged  at 
the  end  of  the  stroke  the  pressure  from  the  gas  and  air  reservon-  was 
admitted  by  a  lift  valve  to  the  cylinder  to  displace  the  remaining 
exhaust  ftases  and  fill  the  cylinder  with  chatge.  This  mixture  was 
compressed  into  a  space  at  the  end  of  the  cylinder  and  ignited  by 
means  of  a  flame  ignition  device.  Robson  s  engine  was  built  in 
considerable  numbers  by  Messrs  TAngyc  of  Btrmiogham,  the  first 
exhibited  bv  them  at  Bingley  Hall  at  the  end  of  1880.  The  moqem 
Day  enginevVlosely  resembles  the  Robson  engine 
so  far  as  its  broad  operations  are  concerned. 

Atkinson's  work  on  the  gas  ei^the  was  b^a 
in  1878,  his  fint  iiatent  bong  No.  3313  of  1879.  ' 
The  engine  described  in  that  patent  somewhat 
resembled  the  1878  engine  of  Clerk  as  exhibited  at 
Kilbum.  Atkinson  was  ingenious  and  persevn"- . 
ing  in  the  invention  of  two-cycle  engines.  Two 
of  nis  engines  were  made  In  considerable  numbers. 
The  first  was  known  as  the  "  Dlflerential  '* 
engine,  exhibited  at  the  Inventions  Exhibition, 
London,  in  1885.  A  later  engine  produced  by 
him  was  called  the  "  Cycle  engine,  and  it 
proved  to  be  the  most  economical  of  all  the 
motors  tested  at  the  Society  of  Arts  trials  of 
motors  for  electric  lighting  In  1888-1889. 
Atkinson  joined  Crossley  Bros.,  and  many  of  his 
ingenious  contrivances  are  now  at  work  on  the 

well-known  engines  of  that  firm.  f,c,  5.-LonritudInal  Section  of  Two-Cycle  Engine'(Koerting-Clerk),  new  type,  by 

Four-cycle  engmes  now  practically  mono- jj^^  Platt,  Ltd. 

polite  the  field  of  the  smaller  internal  corn- 


engine  was  angle 
povrer  cylinder  A  has  a  power  piston  A*  and 
compression  spaces  A'A'.   At  the  centre  of  the 
cylinders  are  exhaust  ports  E  which  open  to  the 
atmosphere  and  are  overrun  by  the  piston  A^ 
at  both  ends  oi  the  stroke.   A*  and  A»  are  inlet 
valves  for  gas  and  air.   The  single  acting  pump 
cyHnders  BB>  sup[^  the  air  required  Tor  the 
charge,  and  the  aoubW- acting  gas  cylinder  CC*- 
supplies  the  gas.  Both  gas  and  air  are  led  from 
these  cylinders  by  separate  passages  to  the  Inlet 
valves  A*A*.  The  air  pump  pistons  are  lettered 
B'B*  and  the  gas  pump  piston  C*.    The  main 
crank  D  connects  as  usual  to  the  piston  rod  of 
the  power  piston  A^,  and  the  pump  crank  F 
to  the  trunk  air  pump  piston  6*  which  drives 
the  other  air  pump  piston  B*  and  the  gas 
pump  jMsloa  O  by  a  piston  rod  passii^  through  all  three.  The 
gas  mbcture  is  not  made  until  tbe  mlet  valves  AW  are  reached,  so 
that  no  explosive  mfacture  exists  until  it  is  formed  within  tbe  cylinder 
A.  The  air  is  first  introduced  into  the  power  cylinder  to  discharge 
some  of  the  hot  gases,  and  when  the  gas  Is  also  admitted  the  con- 
tents of  the  cylinder  are  cooled  to  some  extent.  The  action  of  the 
engine  is  exactly  as  described  with  regard  to  the  Clei^  cycle,  and 
the  arraneement  of  the  two  cranks  at  about  right  angles  to  each 
other  is  also  similar.  The  exhaust  is  discharged  tbrou^  the  ports 
E,  and  the  incoming  charge  fills  tbe  cylinder  in  tbe  same  way  as  in 
the  Clerk  engine. 

Another  lai^  continental  gas  engine,  known  as  the  Oechelh&user, 
operates  on  a  modified  Clerk  c>^e  and  is  shown  in  sectional  F>lan 
at  fig.  6.  The  motor  cylinder  A  has  two  pistons  A^A*.  A^  beinE 
operated  by  a  centre  and  A*  by  two  outside  cranks,  nde  rods,  and 
cross  bead;  the  pistons  A'A*  thus  move  in  oppodte  directions  and 
give  an  effective  stroke  of  double  that  doe  to  one  crank.  B  is  tbe 
air  and  gas  pump  dealing  with  air  on  one  side  of  its  piston  and  gas 
on  the  other.  A  chamber  C  opens  to  an  air  reservoir  supplied  from 
the  pump  and  to  the  power  cylinder  by  ports  C;  a  similar  chamber 
D  opens  to  a  gas  reservoir  supplied  from  the  pump  and  to  the  power 
cylinder  by  ports  O'.  The  exl^ust  ports  E  are  provided  at  the  other 
end  of  the  cylinder.  When  the  front  piston  overruns  the  exhaust 
ports  E  the  pressure  within  the  power  cylinder  falls  to  atmosphere; 
the  back  piston  then  opens  the  air  ports  C>  and  air  under  slight 
pressure  fwws  in,  to  be  followed  a  httle  later  by  gas  undo*  slight 

Eressure  from  the  gas  ports  D'.  In  this  way  the  poww  cylinder  A 
charged  with  gas  and  air  mixture  at  each  stroke,  and  wben  the 
pistons  A*A*  apiwoadi  each  other  the  charge  is  compressed  into  tbe 
space  between  and  then  ignited  by  the  eloctric  spatk.  The  ptitons 
are  then  forced  apart  and  perform  their  povra*  stroke.  The  Oechel" 
bfiuser  engine,  which  is  built  in  Great  Britain  by  Messrs  BeanlmoDS 


bustion  engines,  and  very  large  engines  are  also  constructed 
on  this  plan.  The  two-cycle,  or  Clerk  cyde  engines,  how- 
ever, compete  strongly  with  the  four-cycle  for  large  gas 
engines  using  blast  furnace  gas.  Koerting  engines  on  the 
Clerk  cyde  are  now  built  giving  1000  i.h.p.  per  double  acting 
motor  cylinder,  and  one  power  cylinder  on  this  method  gives 


of  Glasgow,  has  'attained  ctmAiderable  success  in  driving  blowing 
pumps  for  blast  furnaces^  in  ptxxtucing  electric  light,  and. in  driving 
iron  rolling  mills. 

Large  gas  engines  are  undoubtedly  making  great  progress,  as  mil  be 
seen  from  the  following  interesting  particulars  prepared  In  1908  by  Mr 
R.  E.  Mathot  of  Brussels  giving  the  nunibeni  and  horse  power  of  large 
gas  cngiiiea  whick  had  thm-  ben  leoBstfy  manufoctured  in-  Europe : — 
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Messrs  Grossiey  Brtrthors,  Limited,  57  motors,  with  an  aggregate 
of  23,660  h.p. ; .  Messrs  Ehrhardt  &  Sehmer,  59  motors,  total  69,790 
h.p.;  the  Otto  Gasmotoren  Fabrilc,  82,  total  47,400  h.p. ;  GebrUder 
Koerting,  198,  total  165,760  h.p.;  Soci^t^  Alsacienne,  55,  total 
23^410  h.p.;  Soci^t^  John  Cockenll,  total  102,^25  b.p.;  Soci^t^ 
Sui8se»  Winteitfaur,  67,  total  8620  Lp.;   Vereiiitgte  Maachinen- 


FlG.  6. — Arraagement  of  Oechelhauser  Gas  Engine. 


fabriken,  Augsburg  and  Nilrnbeiv,  215,  total  256,  240  h.p.  The  mean 
power  01  eacn  gas  engine  made  oy  Messrs  Enrharat  &  Sehmer  and 
the  Augsburg  and  NOrnberg  companies  is  in  each  case  1200  h.p. 
It  is  stated  that  in  one  factory  there  are  gas  engines  representing 
a  total  output  of  35,000  h.p.  These  European  large  gaaengtnes  thus 
give  nearly  575,000  h.p.  between  them. 

The  installation  of  large  gas  engines  has  made  considerable  pro- 
gress in  America.    Mr  E.  L.  Adams  estimated  that  350,000  h.p. 
was  at  work  or  in  construction  in  the  United  States  in  1908.  The 
first  targe  engines  were  installed  at  the  works  of  the  Lackawanna 
Steel  Co.,  Buffalo,  New  York.    They  were  of  the  Koerting-Clerk 
type,  and  were  built  by  the  De  La  Vergne  Co.  of  New  York.  They 
included  16  blowing  engines,  each  of  2000  h.p.,  and  8  engines  of 
1000  h.p.  each,  driving  dynamos  to  produce  electric  light.  This 
large  power  plant  was  started  in  1902.   The  Westinghouse  Co.  of 
Pittsburg  have  also  built  large  engines,  several  of  which  are  in 
operation  at  the  various  works  of  the  Carnegie  Steel  Co.  These 
Westinghouse  engines  are  of  the  horizontal  twin  tandem  type,  having 
two  cranks  and  four  double-acting  cylinders  in  each  unit,  the 
cylinders  beiilg  38  in.  in  diameter  and  the  stroke  54  in.   The  Snow 
Steam  Pump  Co.  have  built  similar  horizontal  tandem  engines  with 
cylinders  of  42  in.  diameter  and 
54  in.  stroke.   The  English  West- 
inghouse Co.  have  also  designed 
lai^e  gas  engines,  and  they  ex- 
hibited a  very  interesting  vertical 
multiple  cylinder  gas  engine  hav- 
ing four  cranks  and  eight  single- 
acting  cylinders,  four  pairs,  in 
tandem,    at    the  Franco-British 
Exhibition  erf  195)8;   it  gave  750 
h.p.,  and  the  ,[Hstons  were  not 
watered. 

Over  two  million  horse-power 
of  the  smaller  gas  engines  are 
now  at  work  in  the  world,  and 
certainly  above  one  million  horse- 
power of  petrol  motors. 


been  displaced  by  electrical  ignition  of  both  high  and  low  tension 
types;  dl  large  gas  engines  are  ignited  electrically  and  generally 
by  more  than  one  igniter  per  cylinder. 

The  governing  o£i  large  gas  engines,  too,  is  now  effected  so  as 
to  keep  up  continuity  of  impulses  by  the  method  either  of 
throttling  the  charge  inlet  or  by  varying  the 
point  of  AdwRsion  of  gas  akme  or  air  and  gas 
mixed. 

It  may  be  said,  indeed,  without  exaggera- 
tion, that  the  whole  world  is  now  alive  to 
the  possibilities  of  the  internal-combustion 
motor,  and  that  progress  will  be  more  and 
more  rapid...  This  motor  has  almost  fulfilled 
the  expectations  of  those  engineers  who 
have  devoted  a  large  -part  of  their  lives  to 
its  study  and  advancement.  They  are  look- 
ing forward  now  to  the  completion  of  the 
work  begun  so  many  years  ago,  and  expect, 
at  no  distant  date,  to  find  the  internal-com- 
bustion motor  competing  with  the  steam 
engine  even  in  its  latest  form,  the  steam  turbine,  on  sea  as 
vigorously  as  it  does  at  present  on  land. 

Thermal  Efficiency  of  Four-Cycte  Engines. — ^The  Otto  and  Clerk 
type  engines  are  usually  designated  respectively  four-cycle  and 
two-cycle,  because  in  the  Otto  type  four  strokes  are  necessary  to 
complete  the  power-producing  cycle  of  the  engine  and  in  the  Clerk 
ei^ne  two  strokes  complete  the  cycle. 

Indicated  thermal  efficiency  may  be  defined  as  the  proportion  of 
the  total  heat  of  combustkm  which  appears  as  work  done  hy  the 
explosion  and  expansion  upon  the  piston.  Brake  thermal  ^ciency 
ma^  be  defined  as  the  proportion  of  the  total  heat  of  combustion 
which  appears  as  work  given  out  by  the  engine  available  for  over- 
coming external  resistances;  that  is,  brake  ttiermal  efficiency  is  the 
effective  efficiency  of  the  engine  for  doing  work.  In  the  early  gas 
engines  the  indicated  thermal  efficiency  was  only  16%,  as  shown  by 
tests  of  Otto  engines  from  about  1877  to  1882,  but  now  indicated 
thermal  efficiencies  of  from  35  %  to  37  %  are  often  obtained.  Some 
experimenters  claim  even  higher  efficiencies,  but  even  37  %  is  higher 
than  ordinary  best  practice  of  1909.  Table  i.  has  been  prepared 
to  show  this  advance.   It  shows,  in  addition  to  indicated  thermal 

Table  L — Indicated  and  Brake  Thermal  Efficiency  of  Four-Cycle  Engines  from  1882  to  iqoS. 


No. 

Mechanical 

Efficiency. 

Per  cent. 

I 

87-6 

2 

842 

3 

86- 1 

4 

80-9 

5 

87-3 

6 

82-0 

7 

870 

8 

83 

9 

81-7 

10 

85-5 

II 

77-1 

12 

87-5 

Names  of 
Experimenters. 


Staby 
Thurston 
Society  of  Arts 
Society  of  Arts 
Kennedy 
Capper 
Robinson 
Humphrey 
Witz 

Inst.  Civil.  Eng. 
Burstall 
Hopkinson 


The  application  of  large  gas 
en^es  to  marine  work,  the 
compounding  of  the  gas  engine, 

and  many  other  matters  are  being  strenuously  pursued. 
Capitaine  of  Frankfort -on- Main  has  built  several  vessels 
used  for  towing  purposes  in  which  the  vessel  is  driven  by 
gas  engines  operated  by  means  of  suction  gas-producers  con- 
suming anthracite.  Messrs  Thomycroft  and  Messrs  Beardmore 
in  -Great  Britain  have  adopted  the  Capitaine  designs,  and 
both  firms  have  applied  them  to  sea-going  vessels,  Thomy- 
croft to  a  gas  launch  which  has  been  tested  in  the  Solent, 
and  Beardmore  to  an  c^d  gunboat,  the  "Rattler."  The 
"  Rattler  "  was  fitted  with  five-cylinder  Otto  cycle  engines  and 
suction  gas-producers  giving  500  i.h.p.;  and  has  sailed  some 
1500  m.  under  gas  power  only.  There  are  many  difiiculties  to 
be  overcome  before  large  light  and  sufficiently  slaw-moving  gas 
engines  can  be  installed  on  board  ship,  but  progress  is  being 
made,  and  without  doubt  all  difficulties  will  be  ultimately 
surmounted  and  gas  power  successfully  applied  to  ships  for 
both  large  and  small  power. 
l%e  flame  and  incandeaeent  mbe- mrthods  <rf  igmtion  have 


Year. 


1882 
1884 
1888 
1888 
1 888 
1892 
1898 
1900 
1900 
1905 
1907 
1908 


Dimensions 
of  Engine. 


Diam. 

8-  5; 

9-  5\ 

9-02 

7-5' 

10"^ 
26' 
51-2 

14 
16- 

"•5 


Stroke. 

XI3-7' 

X14 

Xi8' 

X14' 

X15' 

Xi8' 

X18' 

X36' 

X55-I3' 

X22' 
X24' 

Xai' 


Indicated 

Brake 

Thermal 

Thermal 

Efficiency. 

Efficiency. 

Per  cent. 

Per  cent. 

16 

H 

17 

14-3 

22 

i8-9 

21 

17 

21 

18-3 

22-8 

17-4 

28.7 

25 

31 

257 

28 

22  >9 

35^ 

29.9 

32 

36-8 

32-2 

Type  of 
Engine. 


Deutz 

Crossley 

Crossler 

Griffin  (6-cycle) 

Beck  (6-cycle) 

Crossley 

National 

Crossley 

Cockenll 

National 

Premier 

Crossley 


efficiency,  brake  thermal  efficiency  and  the  mechanical  efficiency, 
together  with  other  particulars  such  as  engine  dimensions,  types 
and  names  of  experimenters.  It  wilt  be  seen  that  brake  thermal 
efficiency  has  also  increased  from  14%  to  32%;  that  is,  practically 
one-third  of  the  whole  heat  of  combustion  is  obtained  by  these 
engines  in  effective  work  available  for  all  motive  power  purposes. 

Thermal  Efficiency  of  TwO'Cycle  Engines. — It  has  been  found  that 
two-cycle  engines  present  greater  practical  difficulties  in  regard  to 
obtaining  high  indicated  and  braVe  thermal  efficiencies,  but  the 
thermodynamic  considerations  are  not  affected  by  the  practical 
difficulties.  As  shown  by  Table  II.,  these  engines  improved  jn 
indicated  thermal  efficiency  from  the  value  of  16-4%  attained  in 
1884  to  38%  in  1903,  while  the  brake  thermal  efficiency  rose  in  the 
same  period  from  14%  to  2^%.  The  numbers  in  Table  U.  are  not 
so  well  established  as  those  in  Table  I.  The  four-cycle  engines  have 
been  so  far  subjected  to  much  more  rigid  and  authoritative  tests 
than, those  of  the  two-cycle.   It  is  interesting  to  see  from  the  table 

'The  value  35%  is  deduced  by  the  author  from  the  Inst.C.E. 
Committee's  values. 

*  This  value  is,  in  the  author's  view,  too  hq[b;  probably  due  to 
indicator  .^rror.        .  .  .. 
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that  the  m^cbamcal  ef!iciency  of  the  «ariy  Clerk  ei^^nes  was  84%, 
while  in  the  later  large  engines  of  the  s^me  type  it  has  fallen  to  75  %. 

Standards  of  Thermal  Effi-ciency. —To  set  uf)  an  absolute  standard 
of  thrrmal  e^deacy  it  is  necessary  to  know  in  a  complete  manner 
the  physic^  and  dbetnioal  properties  and  occunvaeev.  1b  a  gaseous 
ecfrfoston.  A  great  deal  of  attention  has  been  devoted  to  gaseous 
explosions  by  experimenters  in  England  and  on  the  continent  of 
Europe,  and  mu«i  knowlcdge'has  been  obtained  from  the  work  of 
Mallard  and  Le  Cbatelier,  Clerk,  Langen,  Petavel,  Hopkinson  and 
BaiiBtDiv  and  Alexander.  From  these  and  other,' experiments  it  is 
possiUe  to  measure  approximately  the  internal  energy  or  the  specific 
Heats  of  the  gases  <h  combustion  at  very  high  temperatures,  sucl^ 
as  2000*  C,;  and  to  advance  the  knowledge  on  the  subject  a  com- 
mittee of  the  BritU^  AsBOcmtion  was  formed  at  Lekester  in  ioo7> 
Recognizing,  in  1B80,  tiiiat  it  was  inpo8^>le  to  baee  any  standard 
cycle  of  emciency  upon  the  then  existing  knowledge  of  gaseous 
explosions  Dugald  Clerk  proposed  what  is  called  the  air  standard. 
This  standard  has  been  used  for  many  years,  and  it  was  officially 
adopted  by  a  committee  of  the  Institution  of  Civil  Engineers  ap- 
pointed in  1903,  this  committee's  two  report*,  dated  March  1905 
and  December  1905>  definitely  adopting  the  air-standard  cycle  as 
the  standard  of  efnciency  for  internal  combustion  engines.  This 
standard  assumes  that  the  working  fluid  is  air,  that  its  specific  heat 
is  constant  throughout  the  lai^e  (A  temperature,  and  that  the 

Table  IL— Indicated  and  Brake  Thermal  Egiciency  oj  Two-cycle  Engines  from  1884  to  1908. 


Mechanical 
Efficiency. 

Name  of 
Experimenter. 

Year. 

Dimensions 
of  Motor 
Cylinders. 

Indicated 
Thermal 
Efficiency. 

Brake 
Thermal 

Efficiency. 

Type  of  Engine 

Per  cent. 
84 

83 

75 
75 

Garrett        .  . 
Stockport  Co.  . 

Oerk  

Atkinson  . 
Meyer 

Mather  &  Piatt  . 

18S4 
1884 

1867 
1885 
1903 
1907 

Diam.  Stroke. 
9'   X  ao' 

7I'  ^ 

26rX(2'X3?V) 

Per  cent. 
I6*4 

30-2 

■  30-6 

Per  cent. 

•  14 
II -a 

i6-9 

15 
29 

=3 

Clerk-Sterne 

Andrews  &  Co, 

Clerk-Tangye 

Atkinson 

Oechdhfiuser 

Koerting 

value  of  the  ratio  between  the  apecibc  heat  at  constant  volume  and 
-constant  pressure  is  1*4.  The  air-standard  efficiency  for  different 
cycles  will  be  found  fully  discussed  in  the  report  of  that  committee, 
but  space  here  only  allows  of  a  short  discussion  of  the  various  cycles 
using  compression  previous  to  ignition. 

For  sacn  engines  there  aie  three  symmetrical  thermodynamic 
cycles,  and  each  cycle  has  the  maximum  thermal  efficiency  possible 
for  the  conditions  assumed.  The  three  types  may  be  denned  as 
cycles  of  (i)  constant  temperature,  (2)  constant  pressure,  and  (3) 
constant  volume. 

The  term  constant  tumperattrre  indicates  that  the  supply  oi  beat 
is  added  at  constant  temperature.  In  this  cycle  adiabatic  compres- 
sion is  assumed  to  raise  the  temperature  of  the  working  6uid  from 
the  lowest  to  the  highest  point.  The  fluid  then  expands  at  constant 
temperature,  so  that  the  whole  of  the  heat  is  added  at  a  constant 
temperature,  which  is  ^e  highest  temperature  of  the  cycle.  The 
heat  supply  is  stopped  at  a  certain  [>eriod,  and  then  the  fluid  adia- 
baticaUy  expands  until  the  temperature  falls  to  the  lowest  tempera- 
ture. A  compression  operation  then  takes  place  at  the  lowest 
temperature,  so  that  the  necessary  heat  is  discharged  by  isothermal 
compression  at  the  kwer  temperature.  It  wiU  be  recognized  that 
this  u  the  Carnot  cycle,  apd  the  efficiency  E  is  the  maximum  possible 
between  the  temperature  limits  in  accordance  with  the  well-known 
second  law  of  thermo-dynamics.  This  efficiency  is  E  =  (T  —T-)/T  - 
I  — 'P/T,  where  T  is  the  absolute  temperature  at  which  heat  is  sup- 
lUied  and  T^  the  abiotote  temperature  at  which  heat  is  diicharged. 

It  is  obvious  that  the  tempeiatures  before  and  after  compression 
are  here  the  same  as  the  lower  and  the  higher  temperatures,  so  that 
if  (  be  the  temperature  before  compression  and  the  temperature 
after  compression,  then  E  =•  i  —ilU.  This  equation  in  effect  says  that 
thermal  c^ctency  operating  on  the  Carnot  cyde  depends  upon  the 
temperatures  b«ore  and  after  compression. 

llie  constant  prasure  cycle  is  so  called  because  heat  is  added  to 
the  working  Auul  at  constant  pressure.  In  this  cycle  adiabatic 
compression  raises  the  pressure — not  the  temperature—from  the 
lower  to  the  higher  limit.  At  the  h^her  limit  of  pressure,  heat  is 
added  while  the  working  fluid  expands  at  a  constant  pressure. 
The  temperature  thus  increases  in  proportion  to  increase  of  volume. 
When  the  heat' supply  ceases,  aalabatic  expansion  proceeds  and 
reduces  the  pressure  of  the  working  fluid  from  the  higher  to  the  lower 

¥Hnt.  Agam  here  we  are  dealing  wkh  pressure  and  not  temperature, 
he  heat  in  this  case  is  dischai^ted  from  .the  qfcle  at  the  lower 
pressure  but  at  diminishing  temperature.  It  can  be  shown  in  this 
case  also  that  E»i-//lo,  that  is^  that  although  the  maximum 
temperature  <rf  the  wcu-king  fluid  is  higher  than  the  temperature  of 
compression  and  the  temperature  at  the  end  of  adiabatic  expansion 
is  higher  than  the  lower  temperature,  yet  the  proportion  of  heat 
convertible  into  work  is  determined  here  also  by  ttie  ratio  of  the 
terapnatures  before  and  after  compreawon. 

The  CMMtant  volume  cycle  is  so  callbd  because  the  heat  required 
is  added  «o  tb«  iworUi^t  fluid  at  ooast»nt  vgbuae.-  .In  this  cycle 


adiabatic  compression  raises  the  pressure  and  temperature  of  the 
working  fluid  through  a  certain  range;  the  heat  supply  is  added 
while  the  volume  remains  constant,  that  is,  the  volume  to  which 
tlie  fluid  is  diminished  by  compression.  Adiabatic  expansion  re- 
duces the-tWCBsure  and  tempcmture  of  the  worldng  fluid  until  the 
vcjume  is  the  same  as.  the  original  volume  before  compression,  and 
the  necessary  heat  is  discharged  from  the  cycle  at  constant  volume 
during  falling  temperature.  Here  also  it  can  be  shown  that  the 
thermal  efficiency  depends  on  the  ratio  between  the  temperature 
before  compression  and  the  temperature  after  compression.  It 
U  as  before  E  =  l  —UU.  Where  t  i^s  tne  temperature  and  v  the  volume 
before  compression,  and  tt  the  temperature  and  Vc  the  volume  after 

adiabatic  cotnpreasioa,  it  can  ba  ahoirn  that      ^  ^j,  ao  that  E 

may  be  written 

and  if  Vc^=  i/r,'the  compression  ratio,  then 

E..-(r*/  ,     :  • 

Thus  hi  all  three  symmetrical  cycles  of  constant  temperature 
constant  presmre  and  constant  volume  the  thermal  efficiency 

depends  o«iy  on  the  ratio  of  the 
maximum  volume  liefare  com* 
pression  to  the  volume  after  com- 
pression: and.  given  this  ratio, 
called  i/r,  which  does  not  depend 
in  any  way  upon  temperature 
determinations  but  only  upon  the 
construction  and  valve-setting  of 
the  engine,  we  have  a  means  of 
settling  the  ideal  ^ciency  proper 
for  ^  the  particular^  engine.  Any 
desired  ideal  efficiency  may  be 
obtained  from  any  of  the  cycle^ 
by  selecting  a  suitable  compres- 
sion ratio.  Table  III.,  giving  the 
theoretical  thermal  efficiency  for  these  three  symmetrical  cycles  of 
constant  temperature,  pressure  and  volume,  extends  from  a 
compression  ratio  of  \  to  xioth.    Such   compression  ratios  as 

Table  III. —Theoreticai  Thermal  E^iencyfor  the  Three  Symmeiricai 
Cycles  of  Constant  Temperature,  Pressure  and  Vtiume, 


0-55 
o-6l 

O'TO 
0-85 


i/f  E 

  0-246 

  0'36 

  0'43 

  0*48 

100  are,  of  course,  not  used  in  practice.  The  ordinary  value 
in  constant  volume  engines  ranges  from  |th  to  }th.  In  the 
Diesel  engine,  which  is  a  constant  pressure  engine,  the  ratio  is 
usually  i^th.  As  the  value  of  l/r  increases  beyond  certain  limits, 
the  enective  power  for  given  cylinder  dimensions  diminishes, 
because  the  temperature  of  compression  is  rapidly  approaching  the 
maximum  temperature  possible  by  explosion;  thus  a  compresuon 
of  iloth  raises  the  temperature  of  air  from  17**  C.  to  about  1600°  C, 
and  as  3000*  C.  is  the  hu^hest  av^table  explosion  temperature  for 
ordinary  purposes,  it  fi^fows  that  a  very  small  amount  of  work 
would  be  posable  from  an  engine  usiiw  such  compressions,  apart 
from  other  mechanical  considerations.  It  has  long  oeen  rect^ntzed 
that  constant  pressure  and  constant  volume  engines  have  the  same 
thermal  efficiency  for  similar  range  of  compression  temperature, 
but  Prof.  H.  L.  Callendar  first  pointed  out  the  interesting  fact  that 
a  Carnot  cycle  engine  is  equally  dependent  upon  the  ratio  of  the 
ten^ierature  before  and  after  compresuon,  and  that  its  efiiciency  for 
a  given  compression  ratio  is  the  same  as  the  efficiencies  proper  for 
constant  pressure  and  constant  volume  engines.  Prof.  Callendar 
demonstrated  this  at  a  meeting  of  the  Institution  of  Civil  Engineers 
Committee  on  thermal  standards  in  1904.  The  work  of  this  com- 
mittee, together  with  Clerk's  investigations,  prove  that  in  modern 
gas-engines  up  to  to  50  h.p.  it  may  oe  taken  that  the  best  result 

eossibfe  In  practice  is  given  by  multiplying  the  air-standard  value 
y  -7.  For  instance,  an  engine  with  a  compresEnon  ratio  of  one-third 
has  an  air-standard  efficiency  of  0-36,  and  the  actual  indicated 
efficiency  of  a  well-designed  engine  should  be  -^6  multiplied  by  *?  = 
0-25.  ^  If,  however,  the  compression  ratio  be  raised  to  one-fifth,  then 
the  air-standard  value  -48  multiplied  by  -7  gives  •336.  The  ideal 
efficiency  of  the  real  working  fluid  can  be  proved  to  be  about  20% 
short  of  the  air-standard  v^ues  given.  (D.  C.) 

GASKBUh  EUZABETH  CLEOHORN  (ifiio-1865),  English 
novelist  and  biographer,  was  bom  on  the  29th  of:  September  1810 
in  Lindsay  Row,  Chelsea,  London,  since  destroyed  to  make  way 
fdr  Cheyne  Walk.  Her  father,  William  Stevenson  (1772-182^)-, 
came  from  Berwickron-Tweed,  and  had  been  successively  Uni- 
.tarian  minister,  farmer,  boarding-^ouse  keeper  for  students  at 
Edinbuighy  «dkor  of.  tlie  Sc<^  Uagmine,  and  cDntiibutor  to  tbt 
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Bditihmgk  Review,  before  he  received  the  post  of  Keeper  of  the 
Records  to  the  Treasury,  which  he  held  until  his  death.  His  £rst 
wife,  Elizabeth  Holland,  was  Mrs  Gaskell's  inotha:.  She  was  a 
Holland  of  Sandlebridge,  Knutsford,  Cheshire,  in  which  county 
the  family  name  had  long  been  and  is  still  of  great  account.  Mrs 
Stevenson  died  a  month  after  her  daughter  was  bora,  and  the 
babe  was  carried  into  Cheshire  to  Knutsford  to  be  adopted  by  her 
aunt,  Mrs  Lumb.  Thus  her  childhood  was  spent  in  the  pleasant 
environment  that  she  has  idealized  in  Cranford.  At  fifteen  years 
of  age  she  went  to  a  boarding-school  at  Stratford-on-Avon,  kept 
by  Miss  Byerley,  where  she  remained  until  her  seventeenth  year. 
Then  came  occasional  visits  to  London  to  see  her  father  and  his 
second  wife,  and  after  her  father's  death  in  1829  to  her  uncle, 
Swinton  Holland.  Two  winters  seem  to  have  been  spent  in 
Newcastle-on-Tyne  in  the  family  of  WUliarn  Turner,  a  Unitarian 
minister,  and  a  third  in  Edinburgh.  On  the  3otb  of  August  1832 
she  was  married  in  the  parish  church  of  Knutsford  to  WilUam 
Gaskell,  minister  of  the  Unitarian  chapel  in  Cross  Street,  Man- 
chester, and  the  author  of  many  treatises  and  sermons  in  support 
of  his  own  religions  denomination.  Mr  Gaskell  held  the  chair  of 
English  history  and  literature  in  Manchester  New  College. 

Henceforth  Mrs  Gaskell 's  life  belonged  to  Manchester.  She  and 
her  husband  lived  first  in  Dover  Street,  then  in  Rumford  Street, 
and  finally  in  X850  at  84  nymouth  Grove.  Her  literary  life 
began  with  poetry.  She  and  her  husband  aspired  to  emulate 
George  CrabbeandwritetheannalsoftheMancfaesterpoor.  One 
poetic  "  Sketch,"  which  appeared  in  Blackwood's  Magaxine  for 
January  1837,  seems  to  have  been  the  only  outcome  of  this 
ambition.  Henceforth,  while  in  perfect  union  in  all  else,  husband 
and  wife  were  to  go  their  separate  literary  ways,  Mrs  Gaskell  to 
become  a  successf  id  novelist,  whose  books  were  to  live  side  by  side 
with  those  of  greater  masters,  Mr  Gaskell  to  be  a  distinguished 
Unitarian  divine,  whose  sermons,  lectures  and  hymns  are  now  all 
but  forgotten.  In  her  earlier  married  life  Mrs  Gaskell  was  mainly 
occupied  with  domestic  duties — she  had  seven  children — and 
philanthropic  work  among  the  poor.  Her  first  published  prose 
effort  was  probably  a  letter  that  she  addressed  to  WilUam 
Howitt  on  hearing  that  he  contemplated  a  volume  entitled 
Visits  to  Xemarkable  Places.  She  then  told  the  legrad  of  Clopton 
Hall,  Warwickshire,  as  she  had  heard  it  in  schooldays,  and 
HowittincoTporatedthelettex'inthat book, which  was  published 
in  1840.  Serious  authorship,  however,  does  not  seem  tohavebeen 
commenced  until  four  or  five  years  later.  In  1844  Mr  and  Mrs 
Gaskell  visited  North  Wales,  where  their  only  son  "  Willie  " 
died  of  scarlet  fever  at  the  age  of  ten  months,  and  it  was,  it  is 
said,  to  distract  Mrs  Gaskell  from  her  sorrow  that  her  husband 
suggested  a  long  work  of  fiction,  and  Mary  Barton  was  begun. 
There  were  earlier  shprt  stori^  in  Homtt's,  Journal,  where 
"LibbieMarsh'sThree  Eras?'  and  "The  Sexton'sHero"  appeared 
iri  1847.  But  it  yr^A  M  My  Barton:  A  Tale  of  Manchester  lAfethaX 
laid  the  foundation  of  Mrs  Gaskell's  literary  career.  '  It  was 
completed  in  XS47  and  ofiered  to  a  publisher  who  retunwd  it 
unread.  It  was  then  sent  to  Chapman  &  Hall,  who  retained  the 
manuscript  iot  a  year  without  reading  it  or  communicating  with 
the  author.  A  reminder,  however,  led  to  its  being  sought  for, 
considered  and  accepted,  the  publishers  agreeing  to  pay  the 
author  £100  for- the  copyri^t.'  It-was  published  anonymously 
in  two  volumes  in  1848.  This  story  had  a  wide  popularity,  and 
its  author  secured  first  the  praise  and  then  the  friendship  of 
Carlyle,LaBdor  and  Dickens.  Dickens  indeed  a^ked  her  in  1850 
to  become  a  contributor  to  his  new  magazine  Household  Words, 
and  here  the  wh<de  of  Cranford  appeared  at  interval?  from 
December  1851  to  May  1853,  exclusive  of  one  sketch,  reprinted 
in  the  "  World's  Classics  "  edition  (1907),  that  was  published  in 
All  the  Year  Round  for  November  1863.  Earlier  than  this, 
indeed,  for  the  very  first  number  of  Household  Words  she  had 
written  "  Lizzie  Leigh."  Mrs  Gaskell's  second  book, however,  was 
Th^  Moorland  Cottage,  a  dainty  little  volume  that  appeired  at 
Christmas  7850  with  illustrations  by  Birket  Foster.  In  the 
Christmas  number  of  Household  Words  iar  1853  appeared  "  The 
Squire's  Story,"  reprinted  in  Liaste  Leigh  and  other  Tales  in  1865. 
In  1853  appeared  another  long  novel,  Ruth,  axtdtht  incomparabte 


Cranford.  This  last— now  the  most  popular  of  her  books — is  an 
idyll  of  village  life,  largely  inspired  by  girlish  memories  of  Knuts- 
ford and  its  people.  In  Sm^,  which  first  appeared  in  three 
volumes,  Mrs  Gaskell  turned  to  a  delicate  treatment  of  a  girl's 
betrajral  and  her  subsequent  rescue.  Once  more  we  are  intro- 
duced to  Knutsford,  thinly  disguised,  and  to  the  little  Unitarian 
chapel  in  that  town  where  the  author  had  worshipped  in  early 
years.  In  iSss  North  and  South 'wtispuhhshed.  It  had  pieviou^y 
appeared  serially  in  Household  Words.  Then  came — in  1857— 
the  Life  of  Charlotte  Bronti,  in  two  volumes.  Miss  Brontg^  who 
had  enjoyed  the  friendship  of  Mrs  Gaskell  and  had  exchanged 
visits,  died  in  March  1855.  '^'^^  years  earlier  she  had  begged  her 
publishers  to  postpone  the  issue  of  her  own  novel  Villette  in  order 
that  her  friend's  Ruth  ^ould  not  suffer.  This  biography,  by  its 
vivid  presentation  of  the  sad,  melancholy  and  indeed  tragic 
story  oi  the  three  BrontS  asters,  greatly  widened  the  interest  in 
their  writings  and  gave  its  author  a  considerable  place  among 
English  biographers.  But  much  matter  was  contained  in  the 
first  and  second  editions  that  was  withdrawn  from  the  third. 
Certain  statements  made  by  the  writer  as  to  the  school  of 
Charlotte  Bronte's  infancy,  an  identification  of  the  "Lowood  "  of 
Jane  Eyre  with  the  existing  school,  and  the  acceptance  of  the 
story  of  Bramwell  Bronte's  ruin  having  been  caused  by  the 
woman  in  whose  house  he  had  lived  as  tutor,  brought  threats  of 
libel  actions.  Apologies  were  published,  and  the  tbdrd  edition  of 
the  book  was  modified,  as  Mrs  Gaskell  declam,  by  "  another 
hand."  The  book  in  any  case  remains  one  of  the  iKst  biographies 
in  the  language.  An  introduction  by  Mrs  Gaskell  to  the  then 
popular  novel,  Mabel  Vaughan,  was  also  included  in  her  work  of 
this  year  1857,  but  no  further  book  was  published  by  her  until 
i8sg,  when,  under  the  title  of  Round  the  Sofa,  shecoilectedmany  of 
her  contributions  to  periodical  hterature.  RoundtheSofaappeaixcd 
in  two  volumes,  the  first  containing  only  "  My  Lady  Ludlow," 
the  second  five  short  stories.  These  stories  reappeared  the  same 
year  in  one  volume  as  My  Lady  Ludlow  and  other  Tales.  In  the 
next  year  i860  appeared  yet  another  volume  of  short  stories, 
entitled  Rig^  at  Last  and  other  Tales.  The  title  story  had 
appeared  two  years  earlier  in  Household  Words  as  "  The  Sin  of  a 
Father."  In  1862  Mrs  Gaskell  wrote  a  pijeface  to  a  little  book  by 
Cf^onel  Vecchj,  translated  from  the  ItaSaxir-Garibaldi  and 
Caprera,  and  in  1863  she  published  her  last  long  novel,  Sylvia's 
Lovers,  dedicated  "  to  My  dear  Husband  by  her  who  best  knows 
his  Value."  After  this  we  have — in  1863 — a  one-volume  story, 
A  Dark  Night's  Work,  and  in  the  same  year  Cousin  Phyllis  and 
other  Tales  appeared.  Reprinted  short  stories  from  All  the 
Year  Round,  Cornhill  Magazine,  and  other  publications,  tend  to 
lengthen  the  number  of  books  published  by  Mrs  Gaskell  during 
herlifetime.    The  Grey  Womanattd  other  TaUsaippeaxedi  in- 1865. 

Mrs  Gaskell  died  on  the  izth  of  November  1865  at  Holybum, 
Alton,  Hampshire,  in  a  house  she  had  just  purchased  with  the 
profits  of  hcX;  writings  as  a  present  for  her  husband.  She  was 
buried  in  the  little  graveyard  of  the  Knutsford UnitaHati church. 
Her  unfinished  novel  Wives  and  Daughters,  was  published  in  two 
volumes  in  1866. 

Mrs  Gaskell  has  enjoyed  an  ever  gaining  popularity  since  he^ 
death.  Cranford  has  been  published  in  a  hundred  forms  atd 
with  many  illustrators.  It  is  unanimously  accepted  as  a  classic. 
Scarcely  less  recognition  is  awarded  to  'the  Life  of  CharlqUe 
Bronti,  which  is  in  every  library.  The  many  volumes  of  novelsand 
stories  seemed  of  less  secure  pomanence  until  the  falling  in  of  their 
copyrights  revealed  the  fact  that  a  dozen  publishers  thought  them 
worth  reprinting.  The  most  complete  editions,  however,  are  the 
"  Knutsford  Edition,"  edited  with  introductions  by.  A. W.Ward,  in 
eight  vohimes  (Smith,  Elder),  and  the  "  Wwld's  Classics"  editi<»i, 
edited  by  Clement  Shorter,  in  10  volumes  (Henry  Froude,  1908). 

There  is  no  biography  of  Mrs  GaBkeLl,  ghe  havingf  forbidden  the 
publication  of  any  of  her  letters.  See,  however,  the  biographical 
introduction  to  the  "  Knutsford  "  Mary  Barton  by  A.  W.  Ward; 
the  Letters  of  Charles  Dickens;  Women  Writers,  by  C.  I.  Hamilton, 
second  series;  H.  S.  Stowe's  Life  and  Letters,  edited  by  Annie  Fiekls; 
Autobiography  of  Mrs  Fletcher;  Mrs  Gaskell  and  Knutsford,'  by 
G.  A.  Payne;  Cranford,  with  a  preface  by  Anne  Thackeray  Ritchie; 
Ecrioaint  modemesde  I'Angleterre,  by  Emile  Montigtlt.  (C.  K.  S.) 
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BASSBKM*  EGassebqiL  PIIRSB  <iS93--i$55)v  French  philo- 
sopher, scientist  and  matheinatician,  was  bom  of  poor  parents 
at  Chfmptercier,  near  Digne,  in  Provcncct  on  the  aandofjuiuary 
isga.  At  a  very  ear^  ag«  he  gave  indications  of  remarkable 
mental  powers  and  was  sent  to  the  college  at  Digne.  He  showed 
particular  aptitude  for  languages  and  npathematics,  and  it  is 
said  that  at  the  agp  of  sixteen  he  was  invited  to  lecture  on. 
rhetoric  at  the  coUe^ge.  Soon  afterwards  he  entered  the  university 
of  Aix,  to  study  philosophy  under  P.  fesaye.  In  i6ia  he  was 
called  to  the  college  of  Digne  to  lecture  on  theology.  Four 
yeazs  later  he  freed  ved  the  d«gr^  of  doctor  of  theology  at  Avif^n, 
and  in  16x7  he  took  holy  orders.  In  the  same  year  he  was 
caJUed  to  the  chair  of  phUosophy  at  Aix,  and  sewns  gradually  to 
have  withdrawn  from  tfaeolo^.  He  lectured  principally  on  the 
Aristotelian  philosophy,  conforming  as  far  as  possible  to  the 
orthodox  methods.  At  the  same  time,  however,  he  followed 
with  interest  the  discoveries  of  Galileo  and  Kepler,  and  became 
more  and  more  dissatisfied  with  the  Peripatetic  system.  It  was 
the  period  of  revolt  against  the  Aristotelianism  of  the  schools, 
and  Gassendi  shared  to  the  full  the  empirical  tend^des  of  the 
age.  He,  too,  began  to  draw  up  objections  to  the  Aristotelian 
philosophy,  but  did  not  at  first  venture  to  publish  them.  In 
1634,  hpwever,  after  he  had  left  Aix  for  a  canoni>y  at  Grenoble, 
he  ppnted  the  first  part  of  his  Exerdtatknus  pofodaxkiu  adversns 
Aristotdeos.  A  fragment  of  the  aecood  book  was  publishejd 
later  at  La  Haye  (1659),  but  the  rgnaining  five  were  never 
composed,  Gassendi  f^>pare^tly  thinking  that  after  the  Discus- 
siones  Peripateticae  of  Francesco  Patrizzi  little  field  was  left 
for  bis  labours. 

After  1638  Gassendi  travelled  in  Flanders  and  Holland. 
During  this  time  he  wrote,  at  the  instance  of  Mersenne,  his 
examination  of  the  mystical  philosophy  of  Robert  Fludd  (Eftis- 
tolica  dissertatio  in  gua  praecipua  principia  pkilosophiae  Ro. 
Pluddi  detegunttir,  1631),  an  essay  on  parhelia  {Epistola  de 
Parheliis),  and  some  valuable  observations  on  the  transit  of 
Mercury  which  had  been  foretold  by  Kepler.  He  returned  to 
France  in  X63X,  and  two  yean  later  becaaie  pcovpsH  of  the 
cathedral  church  at  Digne.  Some  years  were  then  q>ent  in 
travelling  through  Provence  with  the  duke  of  Angoullme, 
governor  of  the  department.  The  only  literary  work  of  this 
period  is  the  Life  of  Peiresc,  which  has  been  frequently  reprinted, 
and  was  translated  into  English.  In  1643  he  was  engaged  by 
Mersenne  in  controversy  with  Descartes.  His  objections  to  the 
fundamental  propositions  of  Descartes  were  published  in  1643; 
they  appear  as  the  fifth  in  the  series  contained  in  the  works 
of  Descartes.  In  these  objections  Gassendi's  tendency  towards 
the  empirical  school  of  speculation  appears  more  pronounced 
than  .in  any  ,of  his  other  writings.  In  1645  he  accepted  the  chair 
of  mathematics  in  the  CoU^e  Royal  at  Paris,  and  lectured  for 
many  years  with  great  success.  In  addition  to  o>ntroversial 
writings  on  physical  questions,  there  appeared  during  this  period 
the  first  0^  the  works  by,  which  he  is  known  in  the  history  of 
philosophy.  In  1647  he  published  the  treatise  De  vita,  t^firUntSf 
el  doctrina  Epicuri  lihrt  octo.  The  jwork  was  well  received,  and 
two  years  later  appeared  his.  commentary  on  the  tenth  book  of 
Diogenes  LaSrtius,  De  viia,  moribus,  et  placitis  Epicuri,  seu 
Animadversiones  in  X.  librum  Diog.  Lair.  (Lyons,  1649;  last 
edition,  1675).  In  the  same  year  the  more  important  Syntagma 
pkUosophiae  Epicuri .  {hyoii%.  1649;  Ain^terdam,  1684)  was 
published. 

In  1648  ill-healtti  compelled  him  to  give  up  his  ^tures  at  the 
CoUdge  Royal.  He  travelled  in  the  soiith  ci  France,  spending 
nearly  two  years  at  Tojulon,  the  cUmSite  of  wluch  suited  him. 
In  1653  he  returned  to  Paris  and  resumed  his  literary  work, 
publishing  in  that  year  lives  of  Coperm'ctis  and  Tycho  Brahe. 
The  disease  from  which  he  suffered,  lung  complaint,  had,  how- 
ever, established  a  firm  hold  on  "him.  His  strength  gradually 
failed,  and  he  died  at  Paris  on  the  . 34th  of  October  1655.  A 

im»  formerly  tfaowht  that  Gassendi  Vas  really  the  gehitive 
of  the  Larim  form  Gasaemims.  ■  C.  GOttler,  however,  hoU*  tnst'it  is 
a  inpd*mized  f<nmi  jof  ,the  0«  Fr.  (Tau^ptfy  .<«ae.;pa|ier  qaotxA  ia 

^'^mf-p^y)-.'  .  i„   -..  .    ,..  . 
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His  coHected  wofks,  of  which  the  most  important  is  thie  Syn- 
tagrfta  pJtilosopkiatm  (Opera,  i.  and  ii*),  were  published  in  1658 
by  MontJBort  (6  vols.,  Lyons).  Anotha  edition,  also  in  6  foUo 
v^iunes,  was  published  by  N.  Averanius  in  1737.  The  first 
two  are  occupied  entirely  with  his  Syntagma  pbUosophkum; 
the  third  contains  his  critical  writings  on  £picvrus>  Azistotlef 
Descartes,  Fludd  and  Lord'  Herbert,  with  some  occasional 
[Heces  on  certain  problems  physics;  the  fourth,  his  InstitiUio 
astrononaca,  and  his  CommetUani  de  r^nts  cde^^iu',  the 
fifth,  his  commentary  on  the  tenth  book  <^  Diogenes  La^us, 
the  biogmpbies  of  Spicorus,  N.  C  F.  de  Pcirasc,  Tycho  Brahe, 
Copenucns,  Georg  von  Peuerbach,  and  R^omontanus,  with 
some  tracts  on  the  value  of  ancient  money,  on  the  Roman 
calendar,  and  on  the  theory  of  music,  to  all  which  is  appended 
a'  large  and  pn^x  piece  oititled  Notitia  eodesiae  Dimensis) 
the  sixth  volume  contains  his  correspondehce.  The  Lives, 
especially  those  of  Copernicus,  Tycho  and  Peiresc,  have  been 
justly  admired.  That  of  Peiresc  has  been  ,  repeatedly  printed; 
it  has  also  been  translated  into  Enj^ish.  Gaesendi  was  one  of 
the  first  after  the  revival  of  letters  who  treated  the  tikenOim 
of  philosophy  in  a  lively  way.  His  writings  of  this  kind,  thou^ 
too  laudatory  and  somewhat  diffuse,  have  great  merit;  th^ 
abound  in  those  aaecdotal  details,  natural  yet  not  (riwioiis 
reflections,  and  vhradous  turns  of  thoui^t,  which  made  Gibbon 
style  him,  with  some  extravagance  certainly,  though  it  was  true 
enough  up  to  Gassendi's  time — "  le  meilleur  philosophe  des 
Utt^rateurs,  et  le  meilleur  litterateur  des  philosophes." 

Gassendi  holds  an  honourable  place  in  the  history  cS.  phy«cat 
science.  He  certainly  added  tittle  to  the  stock  of  human  knowfedee, 
but  the  clearness  of  his  exposition  and  the  manner  in  which  he,  lu£ 
Bacon,  urged  the  importance  of  experimental  research,  were  of 
inestimable  service  to  the  cause  of  science.   To  what  extent  any 

filace  can  be  assigned  him  in  the  history  of  philosophy  is  more  doubt- 
ul.  The  Exercstaiiones  on  the  whole  seem  to  nave  excited  more 
attention  than  they  deserved.  They  contain  little  or  nothing 
beyond  what  had  tJeen  already  advanced  against  Aristotle.  The 
first  book  expounds  clearfy,  and  with  much  vigour,  the  evil  effects  of 
the  blind  acceptance  of  the  Aristotelian  dicta  on  physical  and  philo- 
scHihicai  study;  but,  as  is  the  case  with  so  many  of  the  anti-Aristo- 
telian works  of  this  period,  the  objections  show  the  usual  ignorance 
of  Aristotle's  own  writings.  The  second  book,  which  contains  the 
review  of  Aristotle's  dialectic  or  kwic,  is  throughout  Ramist  in  tone 
and  method.  The  objecdons  to  CSescartes — one  of  which  at  least, 
through  Descartes's  statement  of  it  in  the  appendix  of  objections 
in  the  Meditattones  has  become  famous — have  no  speculative  value, 
and  in  general  are  the  outcome  of  the  crudest  empiricism.  His 
labours  on  Epicurus  have  a  certain  historical  value,  btft  the  want  of 
consistencv  inherent  in  the  philosophical  system  raised  on  Epicurean- 
ism is  such  as  to  df^rive  it  of  genuine  worth.'  Along  with  strong 
expressions  of  empiricism  we  find  him  holding  doctrines  absolutely 
irreconcilable  with  empiricism  in  any  form.  ^  For  while  he  maintains 
constantly  his  favourite  maxim  "  that  there  is  nothing  in  the  intellect 
which  has  not  been  in  the  senses  "  (nfftil  in  tntdtechi  quod  non  prius 
fuerii  in  sensu),  while  he  contends  that  the  imaginative  faculty 
(phantasia)  is  the  counterpart  of  sense — ^that.  as  h  has  to  do  with 
material,  images,  it  is  itseli,  like  sense,  matemi,  and  essentially  the 
same  both  iil  men  and  brutes ;  he  at  the  same  time  admits  that  the 
intellect,  which  he  affirms  to  be  immaterial  and  immortid — ^the  most 
characteristic  distincdon  of  humanity — attains  notions  and  truths  of 
which  no  effort  of  sensation  or  imagination  can  give  us  the  sl^htest 
apprehension  (Op.  ii.  383).  .  He  i^tances  the  capacity  of  forming 
general  notions  " ;  the  very  conception  of  nniversattty  itself  (to. 
384),  to  which  he  says  brutes,  who  partake  as  truly  as  men  in  the 
faculty  called  f>haniana, -never  attwn;  the  notion'ot.Godj  w^iqai-he 
says  we.  may  imagine  to  be  corporeal,  but  ^  understand  to  be  in- 
corporeal ;  and  lastly,  the  reflex  action!  by  which  the  mind  malces  it^ 
own  {Aenomena  and-  operations  th^  objects  of  attention: 
The  Synpoffno'  phUosopkiomn,'  in  fact,  is  one  of  those  .eekctic 

Systems  which  unite,  or  rather  place  in  j^Ktaposition,  irreco/icilable 
ogmas  from  various  schools  of  thought.  is  divided,  according  to 
the  usual  fashion  of  the  Epicureans,  rate  logic  (which;  with  Gassendi 
as  with  Epicurus,  ih  truly  ean&nic),  physics  and  ethics.  The  logic; 
which  contains  at  least  one  praiseworthy  porticm,  a  sketch'  of  the 
bistorY  of  f  he  scient^e,  is  divided  into  theory  of  right  apprehension 
(bene  imagtnari),  theory  of  right  judgment  (bene  proponere),  theory 
of  right  mference  (bate  edngere),  uieory  of  r^gnt  method  ipene 
ot^naire)i  The  first  paM  contaifts  the  spetiially  empirical  position^ 
Wtriob  Gasaendi;a|fterw«rds  ne^ects  or  leaves  out  of  account.  .The 
senses,- the  sole  source  of  knowkdge,  are  suppo^, to  yield  us,  ini* 
mediately  cc^nition  of  individual  t^ngs;  phantasy  l^ty.ch,  Gassendi 
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takes  to  be  natiiriti  in  mitun)  Kproduces  theae  ideuj  imdnt- 
standin^;  compares  these  ideas,  which  are  particular,  aod  frames 
general  ideas.  Nevertheless,  he  at  the  same  time  admits  that  the 
senses  yidd  knowledge — ^not  of  thin^^s — but  of  qualities  only,  and 
hdda  that  we  arrive  at  the  idea  of  thinz  or  substance  by  induction. 
He  bMa  that  the  tiue  mediod  of  reseaccn  is  the  analytic,- lisii^  from 
lower  to  higher  notions;  yet  sees  dearly,  and  admits,  that  in- 
ductive reasoning,  as  conceived  by  Bacon,  rests  on  a  eeneral  pro- 
position not  itself  proved  by  induction.  He  oueht  to  hold,  and  in 
disputing  with  Descartes  he  did  apparently  bdd,  that  the  evidence 
U  the  senaes  is  the  only  convincing  evidence;  yet  he  maintains,  aad 
from  his  special  mathematical  training  it  was  natural  he  should 
maintain,  that  the  evidence  of  reason  is  absolutely  satisfactory. 
The  whole  doctrine  of  judgment,  syllogism  and  method  is  a  mixture 
of' Aristotelian  and  Ramist  notions. 

In  the  tocond  part  of  the  Syntagma,  the  physics,  there  is  more 
that,  deserves  attention;  but  here,  too,  appears  in  the  most  glaring 
mann^  the  inner  contradiction  between  Gassendi's  fundament^ 
principles.  While  approving  of  the  Epicurean  physics,  he  rejects 
altogether  the  Epicurean  negation  of  God  and  particular  providence. 
He  atafics  the  various  proofs  for  the -existence  of  an  immaterial, 
infinite,  supreme  Bnng,  asserts  that  this  Beiiw  is  the  author  of  the 
visible  umverse,  and  strongly  defends  the  doctrine  of  the  fore- 
knowledge and  ftarticular  providence  of  God.  At  the  same  time  he 
holds,  in  opposition  to  Epicureanism,  the  doctrine  of  an  immaterial 
rational  soul,  endowed  with  immortality  and  capable  of  free  deter- 
mination. ,  It  ia  alt(^;ether  in^possible  to  assent  to  the  supposition 
of  Lange  {Gesch.  dfs  MateriaHsmus,  3rd  e4,  L  33^)1  that  all  this 
portion  o(  Gassendi's  system  contains  nothirw  of  ms  own  opinions, 
but  is  introduced  solely  from  motives  of  self-defence.  The  positive 
exposition  of  atomism  has  much  that  is  attractive,  but  the  hypothesis 
of  the  caior  vitaUs  (vital  heat),  a  species  of  anima  mundi  (world-soul) 
which  is  introduced  as  physical  explanation  of  physical  phenomena, 
does  not  seem  to  throw  much  lignt  on  the  special  problems  which 
it  is  invoked  to  solve.  Nor  is  bis  theory  of  the  weight  essential 
to  atoms  as  being  due  to  an  inner  f<vce  tmpdlii^  them  to  motion 
in  any  way  reconcilable  with  his  general  doctrine  of  mechanical 
causes. 

In  the  third  part,  the  ethics,  over  and  above  the  discussion  on 
freedom,  which  on  the  whole  is  indefinite,  there  is  little  beyond 
a  milder  statement  of  the  Epicurean  moral  code.  The  final  end  of 
life  is  happiness,  and  happiness  is  harmony  of  soul  and  bodv 
(IranquiUuas  antmi  et  indcUntia  corporis).  Probably,  Gassenoi 
thinlcs,  perfect  happiness  is  not  attainable  in  this  life,  but  it  may 
be  in  the  life  to  come. 

The  Syntapna  is  thus  an  essentially  unsystematic  work,  and 
clearly  exhibits  the  main  characteristics  of  Gassendi's  genius.  He 
was  critical  rather  than  constructive,  widely  read  and  trained 
thoroughly  both  in  languages  and  in  sdence,  but  deficient  in  specu- 
lative power  and  original  force.  Even  in  the  department  of  natural 
science  he  shows  the  same  inability  steadfastly  to  retain  principles 
and  to  work  from  them;^  he  wavers  between  the  systems  of  Brahe 
and  Copernicus.  That  his  revival  <^  Epicureanism  had  an  important 
influence  on  the  general  thinking  of  tne  17th  century  may  be  ad- 
n^.ttted;  that  it  has  any  real  importance  in  the  history  of  philosophy 
cannot  be  granted. 

Authorities. — Gassendi's  life  is  given  by  Sorbi&re  In  the  first 
collected  edition  of  tl>e  works,  by  Bugerd,  Vie  de  Gassendi  (1737; 
2nd  ed.,  1770),  and  by  Damiron,  MitMire  svf  Gassendi  (1839).  An 
abridgment  of  his  philosophy  was  given  by  his  friend,  the  celebrated 
traveller,  Bernier  {Abrigedela  phwsophie  de  Gassendi,  8  vols.,  1678; 
2nd  ed.,  7  vols..  1684),  The  most  complete  surveys  of  his  work  are 
those  of  G.  S.  Brett  {Philosophy  of  Gassendi,  London,  1908),  Buhle 
{Gesckickie  der  neuem  Philosophic,  lii.  l„87-232),  Damiron  (MSmoires 
Pour  servifAVhistoirede  phitosophie  auX  VlP  s^le),  arid  P.F.Thomas 
{La  Phiiosophie  de  Gassendi,  Paris,  1889).  See  also  letter,  Geschichte 
der  PhUost^hie,  x.  543-571!  Feuerbach,  Gesch.  d.  neu.  Phil,  von 
Bacon  bis  Spinoza,'  127-150;  F.  X.  Kaefl,  -P.  Cassendis  Erkennlnis- 
theorie  und  seine  SteUung  zum  Malerialismus  (1893^  and  "  Gassendi's 
Skeptidsmus  "  ia  Philos.  Jakrb.  vi.  (1893);  C.  Gttttler,  "  Gaasend 
Oder  Gassendi?"  in  Archiv  f.  Cesck,  A.  Philos.  x.  (1897),  PP-  23ft- 
242.  CR.Aj>.;X.) 

OASTBUf.  in  the  duchy  of  Salzburg,  Austria,  a  side  valley  erf 
the  Pongau  or  Upper  Salzach,  about  25  m.  long  and  m. 
broad,  renowned  for  its  minerid  spriogB.  It  has  an  elevation 
of  between  3000  and  3500  ft.   Behind  it,  to  die  S.,  tower  the 

mountains  Mallnitz  or  Nassfeld-Tauem  (7907  ft.)  and  Ankogel 
(io,iS73  ft.),  and  from  the  right  and  left  of  these  mountains  two 
smaller  ranges  run  northwards  forming  its  two  side  wails.  The 
river  Ache  traverses  the  valley,  and  near  Wildbad-Gastein  forms 
two  magnificent  waterfalls,  the  upper,  the  Kesselfall  (196  ft.), 
and  the  lower,  the  B&renfall  (296  ft.).  Near  these  falls  is  the 
Schleterfall  (250  ft.),  formal  by  the  stream  which  drains  the 
Bockhart-see.  Hie  valley  is  also  travMsed  by  the  so-called 
Tauem  railway  (opened  up  to  Wildbad-Gastein  In  September 
'  '  Z905),  which  goes  to  Mallnitz,  piercing  the  Tauern  range  by  a 


tunnel  9260  y6a.  in'leftgdi.  ^^'pnhdpal  vlUages  t^'Uxt  vali^ 
are  Hof-Gastein,  Wildbad-Gastdn  and  Bttckstein. 

Hof-Gastein,  pop.  (1900)  840,  the  capital  of  thfe  vaMey;  iff 
also  a  watering-place,  the  thermal  waters  being  conveyed  here 
from  Wildbad-Gastein  by  a  conduit  5  m.  long,  constructed  in 
1828  by  the  emperor  Francis  I.  of  Austria.  Hof-Gastein  was, 
after  Salzbiug,  the  richest  place  in  the  dudiy,  owing  to  its  gold 
and  silver  mines,  which  were  already  worked  during  the  Roman 
period.  During  the  i6th  cehtury  these  mines  were  yielding 
annually  xrSo  Yb  of  gold  and  9500  lb  of  silver,  but  since  the 
17th  century  they  have  been  much  neglected  and  many  of  them 
are  now  covered  by  ^aders. 

WiiabaivGastein,  o>mm6nly  called'  Bttd^astein,  one  of 
the  most  cdebrated  watering-places  in  Europe,  is  picturesquely 
situated  in  the  narrow  valley  of  the  Gasteiner  Achd,  at  an 
altitude  of  3480  ft.  Hie  thermal  springs,  which  issue  from 
the  granite  mountains,  have  a  temperature  of  77^-120"  F.,  and 
}rield  about  880,000  g^ons  of  water  daily.  The  water  contains 
only  0-35  to  1000  of  mineral  ingredients  and  is  used  for  bathing 
purposes.  The  springs  are  resorted  to  in  cases  of  netvous 
affections,  senile  and  general  debility,  skin  diseases,  gbut  and 
rheumatism.  Wfldbad-Gastein  is  annu^y  visited  by  over 
8  SCO  guests.  The  springs  were  known  as  early  as  the  7th  century, 
but  first  came  into  fame  by  a  successful  vi^t  paid  to  them  by 
Duke  Frederick  of  Austria  in  1436.  Gastein  was  a  favourite 
resort  of  William  I.  of  Prussia  and  of  the  Austrian  imperial 
family,  and  it  was  here  that,  on  the  T4th  of  August  1865,  was 
signed  the  agreement  known  as  the  Gastein  Convention,  which 
by  dividing  the  administration  of  the  conquered  provinces  of 
Schleswig  and  Holstein  between  Austria  and  Prussia  postponed 
for  a  while  the  outbreak  of  war  between  the  two  powers.  It 
was  also  here  (August-September  1879)  that  Prince  Bismarck 
negotiated  with  Cotmt  Juliiu  Andikssy  the  Austro-German 
treaty,  which  resulted  in  the  formation  of  the  Triple  Alliance. 

See  PrOlI,  Gastein,  Its  Springs  and  Climate  (Vienna,  5th  ed., 
1893). 

OASTRIC  ULCER  (ulcer  of  the  stomach),  a  disease  of  much 
gravity,  commonest  in  females,  and  especially  in  anaemic 
domestic  servants.  It  is  connected  in  many  instances  with 
impairment  of  the  circulation  in  the  stomach  and  the  'formation 
of  a  clot  in  a  small  blood-vessel  (thrombosis).  It  ma/ be  due 
to  an  impoverished  state  of  the  blood  (anaemia),  but  it  may  also 
arise  from  disease  of  the  blood-vessels,  die  result  (rf  long-continued 
indigestion  and  gastric  catarrh. 

When  clotting  takes  place  in  a  blood-vessel  the  nutrition  of 
that  limited  area  of  the  stomach  is  cut  off,  and  the  patch  under- 
goes digestion  by  the  unresUted  action  of  the  gastric  juices,  an 
ulcer  being  formed.  The  ulcer  is  usually  of  the  size  of  a  silver 
threepence  or  sixpence,  round  or  oval,  and,  eating  deeply,  is  apt 
to  make  a  hole  right  through  the  coats  of  the  stomach.  Its 
usual  site  is  upon  the  posterior  wall  of  the  upper  curvature,  neiUf 
to  the  pyloric  orifice.  It  may  undergo  a  healing  process  at  any 
stage,  in  which  case  it  may  leave  but  little  trace  of  its  eastence; 
while,  on  the  other  hand,  it  may  in  the  course  of  cicatrizing 
produce  such  an  amount  of  contraction  as  to  lead  to  stricture 
of  the  pylorus,  or  to  a  peculiar  hour-glass  deformity  of  the  stomach.' 
Perforation  is  in  most  cases  quickly  fatal,  unless  previously 
the  stomach  has  becom^  adherent  to  some  belabouring  organ, 
by  which  the  dangerous  effects  of  this  occurrence  may  be  averted, 
or  unless  the  condition  has  been  promptly  recognized  and  ,an 
operation  has  been  quickly  done.  ITsuaUy  there  is  but  one  ulcer, 
but  sometimes  there  are  several  ulcers. 

The  symptoms  of  ulcer  of  the  stomach  are  often  indefinite  and 
obscure,  and  in  some  cases  the  diagnosis  has  been  first  made  on 
the  occurrence  of  a  fatal  perforation.  First  among  the  symptoms 
is  pain,  which  is  present  at  all  times,  but  is  markedly  increased 
after  food.  The  pain  is  situated  either  at  the  lower  end  of  the 
breast-bone  or  about  the  middle  of  the  back.  Sometimes  it  is 
felt  in  the  sides.  It  is  often  extremely  severe,  and  is  usually 
accompanied  with  localized  tenderness  and  also  with  a  sense  of 
oppression,  and  by  an  inability  to  wear  tight  clothing.  The  pain 
is  due  to  die  movements  of  the  stomach  set  up  ^the  presence 

Digitized  by  VjOOQIC 


/  GASTRETIS, 


of  the  food,  as  well  as  to  the  irritation  of  tbe  inflftmed  nerve 
filaments  In  the  Boot  of  the  ulcer.  Vomiting  is  a  usual  ^mptom. 
It  occurs  either  soon  after  the  food  is  swallowed  or  at  a  later 
period,  and  generaDy  relieves  the  pain  and  discomfort-  Vomiting 
of  Mood  (haematemesis)  is  a  frequent  and  important  symptom. 
The  blood  may  show  itself  in  the  form  of  a  brown  or  coffee-like 
mixture,  or  as  pure  blood  of  dark  colour  ^nd  containing  clots. 
It  comes  from  some  vessel  or  vessels  which  the  ulcerative  process 
has  ruptured.  Blood  is  also  found  mixed  with  the  discharges 
from  the  bowels,  rendering  them  dark  or  tarry-looking.  The 
general  cMidition  of  the  patient  with  gastric  ulcer  is,  as  a  rule, 
that  of  extreme  ill-health,  with  pallor,  emaciation  and  debUity. 
The  tongue  is  red,  and  there  is  usually  constipatKMi.  In  most 
of  the  cases  the  disease  is  chronic,  lasting  for  months  or  years; 
and  in  those  cases  where  the  ulcers  are  large  or  multiple,  in; 
complete  healing  may  take  place,  relapses  occurring  from  time 
to  time.  But  the  ulcers  may  give  rise  to  no  marked  flymptoma, 
and'  there  have  been  instances  where  fatal  perforation  suddenly 
took  place,  and  where  post-mortem  examination  revealed  the 
existence  of  long-standing  ulcers  which  had  given  rise  to  no 
suggestive  symptoms.  While  gastric  ulcer  is  to  be  regarded  as 
dangerou^,  its  termination,  in  the  great  majority  of  cases,  is 
in  recovery...  It  frequently,  hoWever,  leaves  the  stomach  in  a 
delicate  condition,  neces^tating  the  utmost  care  as  jcegards  diet. 
0<!casi(^w41y  the  disease  proves  fatal  by  sudd«i  haemorrhage, 
but  a  fatal  result  is  more  frequently  due  to  perforation  lind  the 
escape  of  the  contents  , of  the  stomach  into  the  peritoneal  cavity, 
in  which  case  death  uOially  occurs  in  from  tw^vc  to  foity'eigbt 
hours,  either  fron^  ^oc&  or  from  peritonitis.  Should  the  stomach 
become  adherent  to  another  orgai^  and  fati^  perforation  be 
thus  prevented,  chronic  "  indigestfoa  may  persist,  owipg  to 
interference  with  the  natural  movements  of  the  stomach. 
iStrkture  of  the  pyliorus  and  consequent  dilatation  of  the  stomach 
may  be  caused  by  the  dcatrization  of  an  ulcer. 

The  patient  shotild  at  once  be  sent  to  bed  and  kept  there,  and 
allowed,  for  a  while  nothing  stronger  than  milk  and  water  or 
milk  and  lione  wattfi-  But  if  bleeding,  has  recently  taken  place 
no  food  -Vrhatcver  -shMlld  be  allowed  by  the  stomach,  and  the 
feeding  should  be  by'  nutrient  enemata.  As  the  symptoms 
quiet  dowp,  eggs  may  be  given  beaten  up  wit^  milk,  smd  later, 
bread  and  milk  and  home-made  broths  and  soups.  Thus  the 
diet  advances  to  ^cken  and  vegetables  rubbed  through  a 
sieve,  to  custftrd  pudding  aiid  bread  and  butter.  As  regards 
medicines,  Iron  Is  the  most  useful,  but  ho  pills  of  any  sort  should 
be  ^ven.  Under  the  influence  of  rest  and  diet  most  gastric 
ulcers  get  vrell.  The  presence  of  healthy-looking  scars  upon  the 
surface  of  tbe  stomach,  which  are  constantly  found  in  operating 
upon  the  interior  of  the  abdomen,  or  as  revealed  in  post-mortem 
examinations,  are  evidence  of  the  truth  of  this  statement.  It 
is  unlikely  that  under  the  treatment  just  described  perforation 
of  the  stomach  wiH  take  place,  and  if  the  surgeon  is  called  in 
to  assist  he  will  probably  advise  that  operation  is  inadvisable. 
Moreovw,  he  knows  that  if  be  should  open  the  abdomen  to  search 
for  an  ulcer  of  the  stomach'  he  might  fail  to  find  it;  more  than 
that,  his  search  might  also  be  in  vain  if  he  opened  the  stomach 
itself  and  examined  tbe  interior.  Serious  haemorrhages,  however, 
may  make  it  necessary  that  a  prompt  and  thorough  search  should 
"be  made  in  order  that  the  surgeon  may  endeavour  to  locate  the 
ulcer,  and,  having  found  it,  secure  the  damaged  vessel  and  save 
the  patient  from  death  by  bleeding. 

Perforation  of  a  gastric  ulcer  having  taken  place,  the  septic 
germs,  which  were  harmless  whilst  in  the  stomach,  escape  with 
the  rest  of  the  cohtents  of  the  stomach  into  the  general  peritoneal 
.favity.  The  immediate  effects  of  this  leakage  are  sudden  and 
severe  pain  in  the  upper  part  of  the  abdomen  and  a  great  shock 
to  the  system  (collapse).  The  musdes  of  the  abdmninal  wall 
become  hard  and  resisting,  and  as  peritonitis  appears  and 
the  iiitestines  are  distended  with  gas,  the  abdomen  is  distended 
and  becomes  greatly  increased  in  size  and  ceases  to  move, 
thie  respiratory  movements  being  short  and  quick.  At  first, 
most  Ukely,  tfee  temperature  drops  below  normal,  and  the 
pulse  quickens.,  <  Later, , tbe  temperaCurt.ri^.  U  nothiag  is 


donc^  death  from  the  a^tic  poiMUDC  of  perittnitU  is  ahnost 
certain.  , 

The  treatment  of  rtqitured  gastric  vker  <feiaaxid»  iimnediftte 
operation.  An  incisitm  should  be  made  ia  tbe  uppn:  part  tU 
the  middle  line  of  the  abdomen,  and  the  perforation  should  be 
looked  for.  There  is  not,  as  a  rule,  much  difficulty  in  finding  it, 
aa  there  are  generally  deposits  of  lymph  near  the  spot,  wd  other 
signs  of  local  inflanunation;  moreover,  the  contents  of  the 
stomach  may  be  seen  escaping  from  the  opening.  The  ulckr  is 
to  be  closed  by  running  a  "  purse-string  "  suture  in  the  healthy 
tissue  around  it,  and  the  place  is  then  buried  in  the  stomach  by 
pidung  up  small  folds  of  the  stomach-wall  above  and  below  it 
and  fixing  them  together  by  suturing.  This  being  done,  the 
surface  of  the  stomach,  and  the  neighbouring  viscera  which  have 
been  soiled  by  the  leakage,  are  wiped  clean  and  the  abdominal 
wound  is  dosed,  provision  being  made  for  effident  drainage.  A 
large  pix^ortion  d  cases  of  perforated  gastric  ulcer  thus  treated 
recover.  (E,  O.*) 

GASTRITIS  (Gr.  yaarijp,  stomach),  an  inflammatory  affection 
of  the  stomach,  of  which  the  condition  of  catarrh,  or  irritation  of 
its  mucous  membrane,  is  the  most  frequent  and  most  readily 
reoognized.  This  may  Kost  in  an  acute  or  a  chronic  form,  and 
depends  upon  some  conditioil,  either  local  or  general,  which  pro- 
duces a  congested  state  of  the  drculation  fn  the  walls  of  the 
stomach  (see  Digestive  Organs:  Pathology). 

Acute  Gastritis  may  arise  from  various  caiises.  The  most 
intense  forms  of  inflammation  of  the  Attxnach  are  the  toxiq 
conditions  which  follow  the  swallowing  of  corrosive  poosons, 
such  as  strong  mineral  adds  of  alkalis  which  may  extensively 
destroy  the  mucous  membrane.  Other  non-corrosive  poisons 
cause  acute  degeneration  of  the  stomach  wall  (see  Poisons). 
Acute  inflammatory  conditions  may  be  secondary  to  zymotic 
diseases  such  as  diphtheria,  {^raemia,  typhus  fever  and  others. 
Gastritis  is  also  caused  by  the  ingestion  of  food  whj^  has  begun 
to  decompose,  or  may  result  from  eating  unsuitable  articles 
which  themselves  remain  undigested  and  so  excite  acute  catarrhal 
conditions.  These. g^ve  ci&e  to  the  symptoms  well  known  as 
characterizing  an  acute  bilipus  attack,"  consisting  in  loss  of 
appetite,  uckness  or  nausea,  tod  }ieadache,  frontal  ot  ocdpital, 
often  accompanied  with  giddinessi.  '  The  tongue  is  furred,  the 
breath  foetid,  and  ^ere  is  psin  or  discomfort  in  the  region  ol  the 
stomach,  with  sour  ertctatioag,  and  frequently  vomiting,  first  ol 
food  and  then  of  bilious  matter.  An  attack  oi  this  kind  ten^A  to 
subside  in  a  few  da.yi,  espedally  if  the  exdting  cause  ht  removed. 
Sometimes,  however,  the  sjrmptoms  recur  with  such  frequency 
as  to  lead  to  the  more  serious  chronic  form  of  the  disease. 

The  treatment  bears  reference,  in  the  first  place,  to  any  known 
source  of  irritation,  which,  if  it  exist,  may  be  expelled  by  an 
emetic  or  purgative  (except  in  cases  due  to  poisoning).  This, 
however,  is  seldom  necessary,  since  vomiting  is  usually  present. 
For  tbe  relief  of  sickness  and  pain  the  sucking  of  ice  and  counter- 
irritation  over  the  region  of  thesttHuach  are  of  SOTice.  Funhtt, 
remedies  whidi  eieerdse  a  sootlui^  effect  upoh  an  irritable 
mucous  membrane,  such  as  bismuth  or  weak  alkaline  fluids,  apd 
along  with  t^iese  the  use  of  a  light  milk  diet,  are  usually  suffident 
to  remove  the  symptoms. 

Chronic  Gastric  Catarrh  may  result  from  the  acute  or  may  arise 
independently:  It  is  not  infrequently  connected  with  antecedent 
disease  in  other  organs,  such  as  the  lungs,  heart,  liver  or  kidneys, 
and  it  is  especially  common  in  persons  addicted  to  akoholtc 
excess.  In  this  form  the  textore  of  the  stomach  is  more  altered 
than  in  the  acute  form,  except  in  the  toxic  and  febrile  forms  above 
referred  to.  It  is  permanently  in  a  state  of  congestion,  and  Its 
mucous  membrane  and  muscular  coat  undergo  thickening  and 
other  changes,  which  markedly  affect  the  functioh  of  digestion. 
The  symptoms  are  those  oi  d3r^>epsia  in  an  aggravated  form 
(see  Dyspe^ia),  of  w:hich  discomfort  and  pain  ^ter  food,  with 
distension  ajaid  frequently  vomiting,  are  the  chief;  and  the 
treatment  must  be  conducted  in  reference  to  the  causes  giving 
rise  to  it.  The  careful  regulation  of  the  diet,  alike  as  to  the 
amount,  the  quality,  and  the  intervals  between  meals,  demands 
special.  jittentioD.  Feeding  on  ^ti&dally  soured  milk  may  in 
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many  cases  be  useful.  Lavage  or  wadiii^  out  of  the  stomach 
with  weak  alkaline  solutions  has  been  used  with  marked  success  in 
the  treatment  of  chronic  gastritis.  Of  medidnal  agents,  bismuth, 
arsenic,  mix  vomica,  and  the  mineral  adds  are  all  of  acknow- 
ledged efficacy,  as  are  also  preparations  of  pepan. 

GASTROPODA,  the  second  of  the  five  classes  of  animals 
constituting  the  phylum  Mollusca.  For  a  discussion  of  the  re- 
lationship of  the  Gastropoda  to  the  remaining  classes  of  the 

ph^um,  see  Mollusca. 

The  Gaatropoda  are  mainly  characterized  by  a  loes  of  symmetry, 
produced  by  torsion  of  the  visceral  sac  Thia  torsion  may  be  re- 
solved into  two  successive  movements.  The  first  is  a  ventral  flexure 
in  the  antero-posterior  or  sagittal  plane;  the  result  of  this  is  to 
appronmate  the  two  ends  of  the  alimentary  canal.  In  develc^ 
ment,  tlw  openings  <tf  the  mantle-cavity  and  the  anus  are  always 
originally  posterior;  later  they  are  brought  forward  veutrally. 
Durii^;  thia  first  movement  flexure  ts  also  produced  by  the  coiling 
of  the  visceral  sac  and  shell;  primitively  the  latter  was  bowl-shaped ; 
but  the  ventral  flexurCj  which  brings  tt^ther  the  two  extremities 
of  the  digestive  tube,  gives  the  visceiral  sac  the  outline  of  a  more  <h: 
less  acute  cone.  The  snell  necessarily  takes  this  form  tUeo,  and 
becomes  coiled  in  a  dorsal  or  anterior  plane — that  is  to  say,  it 
becomes  ex(^:astric.  This  condition  may  be  seen  in  embryonic 
PatelUdae,  PtssureUtdae  and  Trochidae  (fig.  i,  A),  and  agrees  with 
the  method  of  ctrilii^  of  a  mollusc  without  lateral  torsion,  such  as 
Nautilus.  But  ultimately  the  coil  becomes  ventral  or  endogastric, 
in  consequence  of  the  second  tordon  movement  then  apparent. 


B.  C. 

nan  Umkotei's  ZVMffM  m  Xooltty. 

Fig.  I. — ^Three  stages  in  the  development  of  Troehus,  during  the 
process  of  torrion.   (After  Robert.) 

A,  Nearly    mrmmetrical  larva    /,  Foot. 

'  (veliger J.  c^p,  Operculum. 

B,  A  stage  labours  later  than  A.   pac,  Pallial  cavity. 

C,  A  stage  35  hours  later  than  B.   ve.  Velum. 

The  shdl  is  represented  as  fixed,  while  the  head  and  foot  rotate 
from  left  to  r^bt.  In  reality  the  head  and  foot  are  fixed  and  the 
shell  rotates  from  ri^t  to  left. 

The  second  movement  is  a  lateral  tornon  of  the  visceral  mass,  the 
foot  remainine  a  fixed  point ;  this  torsion  occurs  in  a  plane  appn»u- 
matelv  at  right  angles  to  that  of  the  first  movement,  and  carries  the 
lAlliaf  aperture  and  the  anus  from  behind  forwards.  If,  at  this 
moment,  the  animal  were  placed  with  mouth  and  ventral  surface 
turned  towards  the  observer,  this  torsion  carries  the  circumanal 
complex  in  a  clockwise  direction  (along  the  right  side  in  dextral 
formsj  through  180°  as  compared  with  its  primitive  condition.  The 
(primitively)  right-hand  organs  of  the  complex  thus  become  left- 
hatid,  and  vice  versa.  The  visceral  commissure,  while  still  surround- 
ing the  digestive  tract,  becomes  looped;  its  right  half,  with  its 
proper  ganglion,  passes  to  the  left  side  over  the  dorsal  face  of  the 
alimentary  canal  (whence  the  name  supra-intestinal),  while  the  left 
half  passes  bel< 
infra-intestinal 
shell,  the  coil 

in  this  rotation  through  180",  exhibits  an  endogastric  coiling  (fie.  I, 
B,  C).  This,  however,  is  not  generally  retained  in  one  plane,  andthe 
spire  projects,  little  by  little,  on  the  side  which  was  originally  left, 
but  finally  becomes  right  (in  dextral  forms,  with  a  clockwise  direction, 
if  viewed  from  the  side  of  the  spire ;  but  coumer-clockwise  in  sinistral 
forms).  Finally,  the  original  symmetry  of  the  circumanal  complex 
vanishes;  the  anus  leaves  the  centre  of  the  pallial  cavity  and  passes 
towards  the  right  side  (left  side  in  nnistral  forms) ;  the  oi^ns  of  this 
aide  become  atrophied  and  disappear.  The  essential  feature  of  the 
asymmetry  of  Gastropoda  is  the  atrophy  or  disappearance  of  the 
pnmitivdy  left  half  of  the  circumanal  complex  (the  r^ht  half  in 
untstral  forma),  including  the  gill,  the  auricle,  the  o^h^dium,  the 
hypobranchlat  gland  and  the  kidney. 

In  dextral  Gastropods  the  only  structure  found  on  the  topo- 
graphically right  side  of  the  rectum  is  the  genital  duct.  But  this  is 
not  part  of  the  primitive  complex.  It  is  abwnt  to  the  most  primitive 
and  symmetrical  fonqs,  such  as  HalioUs  and  Pleurotomaria.  Origin- 
ally the  gonads  opened  into  the  kidneys.  In  the  most  primitive 
existi^  (Wropods  the  gonad  opens  into  the  right  kidney  iPatellidae, 
Trochidae,  FissurMidae),  The  gonaduct,  therefore,  Is  derived  from 


the  top(^i;raphic^ly  right  Iddney.  The  traosformattoa  has  been 
actually  shown  to  take  place  in  the  development  of  Paludina.  In 
a  dextral  Gastropod  the  shell  is  coiled  in  a  right-handed  spiral  from 
apex  to  mouth,  and  the  spiral  also 
projects  to  the  right  of  the  median 
plane  of  the  antmal. 

When  the  shell  is  sinistral  the 
asymmetry  of  the  organs  Is  usually 
reversed,  and  there  is  a  complete  situs 
inversus  viscerum,  the  direction  of  the 
spiral  of  the  shell  corresponding  to 
the  position  of  the  or^ns  of  the 
body.  TriforiSf  Pkysa,  CtaustUa  are 
examples  of  sinistral  Gastropods,  but 
reversal  also  occurs  as  an  individual 
variation  among  forms  normally  dex- 
tral. But  there  are  forms  in  which 
the  involution  is  "  hyperstrophic," 
that  is  to  say  the  turns  of  the  spire  FromUaketer-.  Trt^st^Zoaogy. 
projectii^  but  shghtly,  the  spire,      p„  ,     c-„.„  ^,„„  ;„ 

into  a  false  umbilicus;  at  the  same 
time  that  part  which  corresponds  to 
the  umbilicus  of  forms  with  a  normal 
coil  projects  and  constitutes  a  false 
^ire;  the  coil  thus  appears  to  be 
sinistral,  although  the  asymmetry 
remains  dextral,  and  the  coil  of  the 
operculum  (always  the  opposite  to 
that  of  the  shell)  sinistral  (e.;. 
LanisUs  among  Streptoneura,  I4ma- 
cinulaf  among  Opisthobrandiia).  The  ^> 
same,  mutalts  mutandis,  may  occur  /> 
in  Binistrai  shells. 

The  problem  of  the  causes  of  the        „  „.  , 
torsion  of  the  Gastropod  body  has        Palhal  cavity, 
been  much  discussed.    E.  R.  Lan-  w.  Velum, 
kester  in  the  ninth  edition  of  this 

work  attributed  it  to  the  pressure  of  the  shell  and  visceral  hump 
towards  the  ri^t  side.  He  referred  also  to  the  nautiloid  shell  a 
the  larva  falling  to  one  side.  But  thne  are  two  distinct  fHwesses. 
In  the  larva  a  nautiloid  shdl  is  developed  which  is  caHed  exo- 
gastrically,  that  is,  dorsally,  and  the  ^^ial  cavity  is  posterior  or 
ventral  (fig.  2,  C) :  the  larva  therefore  resembles  Nautilus  in  the 
relations  of  body  and  shell.  The  shell  then  rotates  towards  the  left 
side  through  180",  so  that  it  becomes  ventral  or  endogastric  (fig.  3, 
D).  The  pallial  cavity,  with  its  organs,  is  by  this  torsion  moved 
up  the  right  side  of  the  larva  to  the  dorsal  surface,  and  thus  the  left 
organs  become  right  and  vice  versa.   In  the  subsequent  growth  of 


torsion.   (After  Robert.) 

A,  Embryo  without  flexure. 
Embryo  with  ventral  flex- 
ure <M  the  intestine. 
Embryo  with  ventral  flex- 
ure and  exogastric  shell. 
Embryo  with  lateral  tor- 
sion and  an  aido«utric 
sheU. 
Anus. 
Foot. 
Mouth. 
Mantle. 


B, 
C. 
D, 


Fig.  3. — ^Sketch  of  a  model  designed  so  as  to  show  the  effect  of 
torsion  or  rotation  of  the  visceral  hump  in  Streptoneurous  Gastro- 
poda. 


A, 


Unrotated  ancestral  condi- 
tion. 
Quarter-rotation. 
Complete  semi-rotationfthe 

limit). 
Anus. 

In,  m.  Primarily  left  nephridium 
and  primarily  right  neph- 
ridium: 
Primarily  left  (subsequently 
thesub-intestinal)  visceral 
^nglion. 
rvg,  Pnmarilyright(subsequently 


B, 

C. 

an. 


Ivg, 


cerg, 
pig. 

abg, 
bucc, 


thesub-iotestinat)  visceral 

ganglion, 
^rebral  gandion. 
Pleural  gangfion. 
Pedal  ganguon. 
Abdominal  ganglion. 
Buccal  mass. 

Wooden  arc  representing 
the  base-line  Of  the  wall 
of  the  visceral  hump. 
Pins  fastening  the  aastic 
cord  (representing  the  vis- 
ceral nerve  loop)  to  W^. 


the  shell  the  spire  comes  to  project  on  the  right  side,  which  was 
originally  the  left.  Neither  the  rotation  of  the  shell  as  a  -whole  jux 
its  nelicoid  spiral  coilii^  |s  the  immediate  cause  of  the  torsion  of  the 
body  in  the  individual,  for  the  direction  of  the  torsion  is  indicated 
in  the  segmentation      the  ovum,  in  winch  there  is  a  comolete 
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reversal  of  the  cleavage  planes  ui  naistral  as  compared  with  dextral 
forms.  The  facts,  however,  strongly  suggest  that  the  originaJi  cause 
of  the  torsion  was.  the  weight  of  the  exogastric  shell  and  visceral 
humpt  which  in  an  aniipal  creeping  oa  its  ventral. surface  nece»^ily 
fell  over  to  one  side.  It  is  not  certain  that  the  projection  of  the  spire 
to  the  originally  left  side  of  the  shell  has  anything  to  do  with  the 
falling  over  of  the  shell  to  that  side.  The  facts  do  not  support  such 
a  suggestion.  In  the  larva  there  is  no  projection  at  the  time  the 
torsion  takes  place.  In  some  forms  the  coiling  disappears  in  the 
adult,  leaving  the  shell  amply  conical  as  in  Paialidae,  rissurellidae, 
&c.,  and  in,Bome  caaes  the  shell  Is  coiled  in  one  plane,  e.g.  PUtnorbis.  In 
all  these  dlses  the  torsion  and  asymmetry  of  the  body  are  unaffected. 

The  characteristic  torsion  attains  its  maximum  effect  among  the 
majority  of  the  Streptoueura.  It  is  followed  in  some  specialized 
Heteropoda  and  in  the  Euthyneura  by  a  torsion  "in  the  opposite 
direction,  or  detorsion,  which  brings  the  anus  farther  back  and  un- 
twists the  visceral  commissure  (see  Euthyneura,  below).  This  con- 
clusion has  shown  that  the  Euthyneura  do  not  represent  an  archaic 
form  of  Gastropoda,  but  are  themselves  derived  from  streptoneurous 
forms.  The  diffetence  between  the  two  sub-classes  has  been  shown 
to  be  slight certain  of  the  more  archaic  Tectibranchia  (Aclaeon) 
and  Pulmonata  (Chilina)  still  have  the  visceral  commissure  long 
and  not  untwisted.    The  fact  that  aH  the- Euthyneura  are  herma- 

Ehrodite  is  not  a  fundaihental  difference;  several  streptoneura  are  so, 
kewise  Valvata,  OtUidiopsis,  Marsenina,  Odpstomin,  Bathyseiadium, 
Entoconcha). 

Classification. — Thcd^ss  Gastropoda  is  subdivided  as  follows: 
Sub-class  I.  Streptoneura. 
Order  I.  Aspidobranchia. 

.Sub-order  l.  Docoelosaa. 
„        2.  Rhipidoglo^. 
Order  2.  Pectinibranchia. 

Sub-order  l.  Taenioglossa. 
-    *  Tribe  I.  Pbtypoda.' 

■  ,,     2.  Heteropoda. 
' '  Sub-order  2.  Stencytossa. 

Tribe  I.  Rachiglossa. 
,,     2.  ToxiglosBa.    ■  * 
Sub-class  II.  Euthyneura. 
Order  i.  Optstnobranchia. 
;,     .  ,  .1  .  Su^Hprder  j,.  Tectibranchia. 

.  .  ,  '  Tribe  I.  BuUomorpha. 
'       .  ,  „     2.  Ap^y8iomorpha. 

,,■3.  Pleurobranchomorpha. 
Sub-order  2.  Nudibranchia. 
'..    .  .     Tribe  i.  Tritoniomorpha. 

?,  Doridomorpna. 
.  ,,,   ,  .3.,  Eolidomorpha. 
^  '  „     4.  Elysiomorpha. 

—  Order  2.  Pulmonata. 
,  I,      Sub-order  i,.  Basommatophqra. 

^  .„     2.  Sty  lorn  matophora. 

\,         .'<  T"l?e  I-  Holognatha. 

^;        /■  „     2.  Agnatha. 

I  I.     3.  Eiasmognatha. 

1,1     4.  Ditreraata..  , 

'  /    .  Sub^Claas  I. — Streptoneura 

In  tb^s  division  the  torsibn  of  the  visceral  mass  and  visceral 
coihmisfiure  is  9t  its  maximum,  the  latter  being  twisted  into  a 
figure  c4  eight.  |  The  right  half  of  the  conuni»suie  with  its  ganglion 
is  supra-intestinal,  the  left  half  with  its  ganglion  infra-intestinal. 
In  somi  cases  each  pleural  ganglion  is  connected  with  the  opposite 
branch'  of  the  visceral  commissure  by  anastomosis  with  the 
pallial  ^erve,  a  condition  which  i&  cailed  dialyneury;  or  there 
may  be  a  direct  copnective  from  the  pleural  ganglion  to  the 
visceral  ganglion  of  the  opposite  side,  which  is'  called  zygoneury. 
The  head  bears  only  one  pair  of  tentacles.  The  radular  t^eth  arc 
of  several  different  kinds  in  each  transverse  row.  The  heart  is 
usually  posterioi'  to  the  branchia  (proso<branchiate).  The  sexes 
are  usually  separate. 

The  old  division  into  Zygobranchia  and.  Azygobranchja  must 
be  abandoned,  for  the  A^ygobraiichiate  Rbipidoglossa  have 
much  greater  affinity  to<  the  Zygdbiwiohiate  HclioHdae  and 
FissurelHide  t\ia.n  to  the  Azygobranchia  in  general.  This  is 
shown  by  the  labial  commissure  and  pedal  cords  of  the  nervous 
system,  by  the  opening,of  the  gonadinto  the  right  kidney,  and  by 
other  points.  Further,  the  Ff^wofomanufaehave  been  discovered 
to  possess  two  branchiae.  The  sub-class  is  now  divided  into  two 
orders:  the  Aspidobranchia  in  which  the  branchia  or  ctepidium 
is  bipectinate  and  attached  Ofkly  at  its  base,  aad  the  Pectini- 
branchia in  which  tbetrtenidinm  is  monopectinate  and  attached 
to  the  mantle  throughout  its  length. 


Order  I.  Aspidobranchia.— Theseare  the  mosbprimitiveGttstro- 
pods,  retaining  to  a  great  degree  the  original  .symmetry  of  the 


Fig.  4.-^The  CoMmoti  Limpet  iPfUdlawl^ataiiix  ita  shell,  Men  front 

the  pedal  surface.  (Lankester.) 

y.  The  median  antero-posterior  special  pallial  growths,  pom- 
axis.           '  parable  with  those,of  Pleuror 

Cephalic  tentacle.  phyllldia). 

Plantar  surface  of  the  foot,    g.  The  branchial' efferent  vessel. 

Free  edge  of  the  shell.              ft,  Factor  of  'the  branchial  ad- 

The  branchial  efferent  vessel  vehent  vessel, 

carrying  aerated  blood  to  the    i.  Interspaces  between  the  mus- 

auricIe,aod  here  interrupting  cutar  bundle^  <st  the  root  of 

the  circlet  of  gill  lamellae.  the  fpotj^causingthepepamte 

Margin  of  the  niantle-skirt   areae  seen,  ui  fig^  5,  «. 

Gill  raoiellae  (noj  ctewdia,  but 


organs  of  the  patlial  complex,  havine  two  Iddneys,  iji'  some  cases 
two  branchiae,  and  two  auricles.    The  gon^  nas  np  accessory 


oreans  and  except  in  Neri- 
tidae  no  duct,  but  discharges 
into  the  right  kidney. 

Forms  adapted  to  terres- 
trial life  ana  to  aerial  re- 
spiration occur ,  in  various 
divisions  of  Gastropods,  and 
do  'not  constitute  a'  single 
honjiogeneous  group._  'Thus 
the  Heticinidae,  which  are 
terrestrial,  are  now  placed 
among  the  Aspidobranchia. 
In  these  there  are  neither 
branchia  ,  nor  osphradium, 
and  the  pallial  chamber 
which  retains  its  large  open- 
ing serves  as  a  lung.  De- 
generation of  the  shell 
occurs  in  some  members  of 
the  order.  It  is  largely 
covered  by  the  mantle  io 
some    FissureUidae,    is  en- 


np  accessory 


the 


Thf  fnmn^nn  l^^r^  privS  of  its  black  pigmented  epithe- 
«rJ?.nv     :n?.r.ifTr>^    La  internal  Sxgans  are'^seen 

primitive      4=,.;^^  tLartkester.J 


more  primitive  Aspido- 
branchia. The  foot  01  the  ^ 
limpet  is  a  nearly  circular 
disk  of  muscular  tissue;  in 
front,  projecting  from  and  * 


.Muscular  bundles  foraiing  the  root 
of  the  foot,  and  adherent  to  the 
BhelL 

Free  maatle^lcirt.  [same. 


raised  above  it,  are  the  head  ««-  Tenlaculiferous  maiwn  of  the 
and  neck  (figs.  4,  13).    The  *•     Smaller  (left)  nephndium. 


visceral  hump  forms  a  low 
conical  dome  above  the  sub- 


Larper  (right)  oephridium. 
Pericardium.  {cardium. 


circular  foot,  and  sta.nding  Z-^'  Fibrous  septum,  behind  the  peri- 
out  all  round  the  base  of  thw  «-  Liver._ 

dome  so  as  completely  to        intestme.  ,    . .  , 

overlap  the  head  and  foot,  Anterior  area  of  the  mantle-sktft 
is  the  Circular  mantle-skirt.  over-hanging  the  head  (cephafic 

The  depth  of  free  mantle-  hood). 

skirt  is  greatest  In  front,  where  the  head  and  neck  are  covered 
in  by  It.  .  the  surface  of  the  visceral  dome,  and  extending 
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to  the  edge  of  the  free  mairthsskirt,  is  the  conical  shell.  When 
the  flhdl  is  taken  away  (best  effected  by  immersion  in  hot 
water)  the  surface  of  the  visceral  dome  is  found  to  be  covered  by  a 
black-c^oured  epithelium,  which  may  be  removed,  enabling  the 

observer  to  note  the  posi- 
tion of  aome  organs  lying 
below  the  transparent  in- 
tegument (fig.  5).  The 
muscular  columns  (c)  at- 
taching the  foot  to  the 
shell  form  a  ring  incom- 
plete in  front,  external  to 
which  is  the  free  mantle- 
skirt.  The  limits  of  the 
large  area  formal  by  the 
flap  over  the  head  and 
neck  ieer)  can  be  traced, 
and  we  note  the  anal 
papilla  lowing  through 
PtG.  6. — Anterior  portion  of  the  same  and  opening  on  the  rignt 
Limpet,  with  the  overhanging  cephalic  shoulder,  so  to  speak,  of 
hood  removed.   (Lankester.)  the  animal  into  the  lam 

Cephalic  tentacle.  anterior    region    of  the 

Yoot.  sub-pallial   space.  Close 

Muscular  substance  forming  the  root  t°  t**'?.  the   small  renal 
of  the  foot  organ  (»,  mediad)  and  the 

The  capito-^1  organs  of  Lankester  larger  fen^l  organ  (*.  to 
(  —  rudimentary  ctentdia). 
e,  Mantle-skirt. 

/,   Papilla  of  the  larger  nephridium. 
|,  Anus. 

H,  Papilla  of  the  smaller  nephridium. 
t.  Smaller  nephridium. 
k.  Larger  nephridium. 
/,  Pencardium. 
m,  Cut  edge  of  the  mantle-skirt, 
n,  Liver, 
p.  Snout. 


the  right  and  posteriorljf) 
are  seen,  also  the  peri- 
cardium (/)  and  a  cod  of 
the  intestine  (int)  em- 
bedded in  the  compact 
liver. 

On  cutting  away  the 
anterior  part  of  the 
mantle-skirt  so  as  to 
expose  the  sub-pallial 
diamber  in  the  region 
of  the  neck,  we  find  the 
right  and  left  renal  papillae  (discovered  by  Lankester  in  1867)  on 
either  side  of  the  anal  papilla  (fig.  6),  but  no  gilts.  If  a  similar 
examination  be  made  of^ the  allied  genus  Fissurella  (fig.  17,  d),  we 
find  right  and  left  of  the  two  renal  apertures  a  right  and  left  gill- 
plume  or  ctenidiura,  which  here  as  in  Haliotis  and  Pleurotomaria 
retain  their  original  paired  condition.  In  Paiella  no  such  plumes 
exist,  but  right  and  kat  of  the  neck  are  seen  a  pair  of  minute  oblong 
yellow  bodies  (fig.  6,  d),  which  were  originally  described  by  Lankester 
as  orifices  possibly  connected  with  the  evacuation  of  the  generative 
products.  On  account  of  their  position  they  were  termed  by  him 
the  "  capito-pedal  orifices,"  being  placed  near  the  junction  of  head 
and  foot.  J.  W.  Spengel  has,  however,  in  a  most  ingenious  way 
shown  that  these  bodies  are  the  representatives  of  the  typical  pair 
of  ctenidia,  here  reduced  to  a  mere  rudiment.  Near  to  each  rudi- 
mentary ctentdium  Spengel  has  discovered  an  olfactory  patch  or 
osphradium  (consisting  of  modified  epithelium)  and  an  olfactory 
nerve-ganglion  (fig.  8).  It  will  be  remembered  that,  according  to 
Spengel,  the  osphradium  <rf  mollusca  is  definitely  and  intimately 
related  to  the  gfll-plume  or  ctenidium,  being  always  placed  near  the 

base  of  that  organ ;  fur- 
ther, Spengel  has  shown 
that  the  nerve-supply  of 
this  olfactory  organ  is 
always  derived  from  the 
visceral  loop.  Accord- 
ingly, the  nerve-supply 
affords  a  means  of  test- 
ing the  conclusion  that 
we  have  in  Lankester's 
capito-pedal  bodies  the 
rudimentary  ctenidia. 
The  accompanying  dia- 
grams (figs.  9,  10)  of 
the  nervous  systems  of 
Paiella  and  of  Haliotis, 
as  determined  by 
Fig.  7.— The  same  specimen  viewed  Spengel,  show  the  iden- 
ffom  the  left  front,  so  as  to  show  the  sub-  P"8'" 
anal  tract  (#)  of  the  larger  nephridium,  nerves  passmg  from  the 
by  which  it  communfcates  with  the  peri-  vjsceral  loop  to  Spenecl  s 
cardium.  0.  Mowth;  other  letters  as  in  ol/actory  ganglion  of  the 
fl„  g_  Limpet,  and  that  of  the 

nerves  which  pass  from 
the  visceral  loop  of  Haiiotis  to  the  olfactory  patch  or  osphradium, 
which  lies  in  immediate  relation  on  the  right  and  on  the  left  ade 
to  the  right  and  left  gill-plumes  (ctentdia)  respectively.  The  same 
diagrams  serve  to  demonstrate  the  stieptoneurous  condition  of  the 
visceral  loop  in  Aspidobranchia. 

Thus,  then,  we  find  that  the  limpet  possesses  a  symmetrically 
disposed  pair  of  ctenidia  in  a  rudimentaiy  condition,  and  justifies 
its  position  among  Aspidobranchia.   At  the  same  time  it  possesses 


a  totally  distinct  series  of  functional  gills,  which  are  not  derived 
from  the  modification  of  the  typical  molluscan  ctenidium.  These  gills 
are  in  the  form  of  delicate  lamellae  (fig.  4, /),  which  form  a  series 
extending  ccHnpletely  round  the  inner  face  of  the  depending  mantle- 


Fic.  8. — A,  Section  in  a  plane  vertical  to  the  surface  <rf  the  neck 
of  PaUUa  through  a,  the  rudimentary  ctenidium  (Lankester's  organ), 
and  h,  the  olfactory  epithelium  (osphradinm);  c,  the  c^actory 
(osphradial)  ganglion.   (After  Spengel.) 

B,  Surface  view  of  a  rudimentary  ctenidium  of  Patdta  excised 
and  viewed  as  a  transparent  object.  (Lankester.) 

skirt.  This  circlet  of  gill-lamellae  led  Cuvier  to  class  the  limpets 
as  Cyclobranchiata,  and,  by  erroneous  identification  of  them  mth 
the  series  of  metamerically  repeated  ctenidia  of  Chiton,  to  associate 
the  latter  mollusc  with  the  former.  The  gill-lamellae  of  Patella  are 
processes  of  the  mantle  comparable  with  the  ^ait-Ulu  folds  often 
observed  on  the  roof  of  the  branchial  chamber  in  other  Gastropoda 
(e.g.  Buccinum  and  Haliotis).  They  are 
termed  patlial  gills.  The  only  other  mol- 
luscs in  which  they  are  exactly  repre- 
sented are  the  curious  Opisthobranchs 
Pkyllidia  and  PleurophyUtdia  (fig.  55). 
In  these,  as  in  Paiella,  the  typical  ctemcua 
are  aborted,  and  the  branchial  function  is 
assumed  by  close-set  lamellifonn  pro- 
cesses arranged  in  a  series  beneath  the 
mantle-skirt  on  either  side  of  the  foot.  In 
fig.  4,  d,  the  lai^e  branchial  vein  of  Patella 
bringing  blood  from  the  gill-series  to  the 
heart  is  seen ;  where  it  crosses  the  series 
of  lamellae  there  is  a  short  interval  devoid 
of  lamellae. 

The  heart  in  Patella  consists  of  a  ungle 
auricle  (not  two  as  in  Haliotis  and 
Fissurella)  and  a  ventricle;  the  former 
receives  the  blood  from  the  branchial 
vein,  the  latter  distributes  it  through  a 
large  aorta  which  soon  leads  into  irregular 
blood-lacunae. 

The  existence  of  two  renal  organs  in 
Patella,  and  their  relation  to  the  peri- 
cardium (a  portion  of  the  coelom),  is 
important.    Each  renal  orean  is  a  sac  . 
lined  with  glandular  epithefium  (ciliated  ?|98ha     are  omitted, 
cell,   with   concretions)   communicating  (After  Spengel.) 
with  the  exterior  by  its  papilla,  and  by  ce,  Cerebral  ganglia, 
a  narrow  passage  with  the  pericardium,  c'e.  Cerebral  commissure. 
The  connexion  with  the  pericardium  of  pt,  Pleural  ganglion, 
the  smaller  of  the  two  renal  organs  was  pe,  Pedal  ganglion, 
demonstrated  by  Lankester  in  1867,  at  a       Pedal  nerve, 
time  when  the  fact  that  the  renal  organ  f,j',Nerves    (right  and 
of  the  Mollusca,  as  a  rule,  opens  into  the  left)  to  the  mantle, 

pericardium,  and  is  therefore  a  typical  o.  Olfactory  gangliont 
nephridium, <was  not  known.  Subsequent  connected  by  nerve 
investigations  carried  on  under  the  direc-  to  the  streptbncur- 

tion  of  the  same  naturalist  have  shown  ous  visceral  loop, 

that  the  larger  as  well  as  the  smaller  renal 

sac  is  in  communication  with  the  pericardium.  The  walls  of  the  renal 
sacs  are  deeply  plaited  and  thrown  into  ridges.  Below  the  suKace  these 
walls  are  excavated  with  blood-vessels,  so  that  the  sac  is  practically 
a  series  oS  blood-vessels  covered  with  renal  efnthelium,  and  forming 


Fig.  9. — Nervous  sys- 
tem of  Paiella;  the  vis- 
ceral loop  is  Hghtly 
shaded ;      the  buccal 
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a  meshwork  wUhin  a  Bptoe  commuiucatii%  whh  the  exterior.  The 
larger  rend  sac  (remarkably  enough,  that  whicA  is  aborted  in  other 
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Fig.  10. — Nervous  system  of  Haliotis;  the  visceral  loop  is  lightly 
shaded;  the  buccal  ganglia  are  omitted.  (After  Spengel.) 


ce.      Cerebral  gangUon. 
pl.pe,  Thefusedpleuialandpedal 

ganglia. 
Pe,     The  r^ht  pedal  nerve. 
ce.pi.  The  cereluro-pleural  con- 
nective, [tive. 
ce.pe,  The  cerebro- pedal  cocmec- 


s,  s',    Right   and   left  mantle 
nerves.  [of  same. 

ab,     Abdominal  ganglion  or  ute 
0.  o.  Right  and  left  olfactory 
gai^lia  and  oqihradia  re- 
ceiviiw  nerve  from  vis- 
ceral loop. 


Anisopleura)  extends  between  the  liver  and  the  integument  of  the 
visceral  dome  very  widdy.  It  also  bends  round  the  liver  as  shown 


Fig.  II. — Nervous    system  of 
Fissurella.     (From  C^egenbaur, 
after  Jhering.) 
^,  PaJlial  nerve. 
P,  Pedal  nerve. 

A,  Abdominal  ganglia  in  the  strep- 

toneurous 'visceral  commiesure, 
with  supra-  and  sub-intestine 
ganglion  on  each  ude. 

B,  Buccal  ganglia. 

C,  C,  CereDraiganglia. 
est  Cerebral  commissure. 

o,  Otocysts  attached  to  the  cere* 
bro-peilal  connectives. 


Fig.  12. — Diagram  of  the  two 
renal  organs  (nepnridia),  to  Show 
their  relation  to  the  rectum  and 
to  the  pericardium.  (Lankester.) 
/,  Papilla  of  the  larger  neph- 
ndium. 

Anal  papilla  with  rectum  lead- 
ing from  it. 

Papilla  of  the  smaller  neph- 
ridium,  which  is  only  repre- 
sented by  dotted  outlines. 
I,  Pericardium  indicated  by  a 
dotted  outline — at  its  right 
ude  are  seen  the  two  reno- 
pericardial  pores. 
0t  The  sub-anal  tract  of  the  lai^ 
nephridium  given  off  near  its 
papilla  and  seen  through  the 
unshaded  smaller  nephri- 
dium. 

kSM.,  Anterior  superior  lobe  of 

the  larf^e  nephridium. 
ks.l.  Left  lobe  of  same. 
ks.p.  Posterior  lobe  of  same. 
ks.i.  Inferior  sub>viscenU  lobe 
of  same. 


in  fig.  12,  and  forms  a  lafg«  sac  dn  half  of  the  upper  surface  tif  the 
muscular  mass  of  the  foot.  Here  it  lies  close  upon  the  genital  body 
(ovary  or  testis),  and  in  such  intimate  relationship  with  it  that, 
when  ripe,  the  gonad  bursts  into  the  renal  sac,  and  its  products  are 
carried  to  the  exterior  by  the  papilla  on  the  right  side  of  the  anui 


Fig.  13. — Diagram  of  a  vertical  antero-postero  median  section 


of  a  Limpet.  Letters  as  in  figs.  6,  7,  with  followii^  additions. 
(Lankesto*.) 

q.  Intestine  in  transverse  sec- 
tion. 

r,  Lingual  sac  (radular  sac). 
rd,  Radula. 

s,  Lamellated  stomach. 
t.  Salivary  gland. 
«,  Duct  of  same, 
r,  Buccal  cavity 
tr,  Gonad. 


br.a.  Branchial  advehent  vessel 

(artery). 
br.v.  Branchial  efferent  vessel 

(vein). 
bo.  Blood-vessel, 
odm,  Muscles  and  cartilage  of 

the  odonto^ore. 
cor.  Heart  within  tiie  pericar- 
dium. 


(Robin,  Dall).  This  fact  led  Cuvier  erroneously  to  the  belief  that  a 
duct  existed  leading  from  the  gonad  to  this  papilla.  The  position 
of  the  gonadr^  best  seen  in  the  diagrammatic  sectbn  (fig.  15)^  is,  as 
in  other  Asindobranchia,  devoid  of  a  special  duct  communicating 
with  the  exterior.  This  condition,  probably  an  archaic  one,  dis- 
tinguishes the  Aspidobranchia  from  other  Gastropoda. 

The  digestive  tract  of  PaUUa  offers  some  interesting  features. 
The  odontophore  is  powerfully  developed ;  the  radular  sac  is  extra- 
ordinarily long,  lying  coiled  in  a  space  between  the  mass  of  the  liver 
and  the  muscular  foot.  The  radula  has  160  rows  of  teeth  with  twelve 
teeth  in  each  row.  Two  pairs  of  salivary  ducts,  each  leading  from  a 
salivary  gland,  open  into  the  buccal  chamber.  The  ocsoph^us  leads 
into  a  remarkable  stomach,  plaited  like  the  manyplies  of  a  sheep, 
and  after  this  the  intestine  takes  a  very  laig;e  number  of  turns  em- 
bedded ii  the  yellow  liver,  until  at  last  it  passes  between  the 
two  renal  sacs  to  the  anal  papilla.  A  curious  ndge  (spiral  ?  valve) 


Fig.  14. — Vertical  section  in  a  plane  running  right  and  left  through 
the  anterior  part  of  the  visoeral  hump  (A  Patem  to  show  tiietwo  renal 
organs  and  their  openings  into  the  pericardium.  (J.  T.  Cunningham.) 
Large  or  external  or  right    /,  Manyplies. 

g,  Epithelium  (rf  the  dorsal  sur- 
face. 

A,  Renal  epithelium  lining  the 

renal  sacs. 
i.  Aperture    connectiiq:  the 
small  sac  with  the  peri- 
cardium. 
k,  Apertureconnectingthelarge 
sac  with  the  pericardium. 


a, 

renal  organ. 
ab.  Narrow  process  of  the  same 
running  below  the  intestine 
and  leading  by  k  into  the 
pericardium. 
Small  or  median  renal  organ. 
Pericardium. 
Rectum. 
Liver. 


b, 
c, 
d. 


which  secretes  a  slimy  cord  tsfound  upon  the  inner  Walt  of  the  intestine. 
The  general  structure  of  the  Molluscao  intestine  has  not  been 
sufficiently  investigated  to  render  any  comparison  of  this  structure 
of  Pa4dia  with  that  d  oth^  Mollusca  posuble.  The  eyes  of  the 
limpet  deserve  mention  as  examples  of  the  most  primitive  kind  of 
eye  in  the  Molluscan  series.  They  are  found  one  on  each  cephalic 
tentacle,  and  are  simply  minute  open  pits  or  depressions  of  the 
epHdermis,  the  epidermic  cells  lining  them  being  pigmented  'and 
connected  tnth  nerves  (compare  fig.  14,  art.  Cephalopoda). 
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The  limpet  breeds  upon  the  aouthern'En^ish  coast  in  the  early 
part  of  April,  but  its  develofunent  has  not  been  followed.  It  has 
simply  been  traced  as  far  as  the  formation  of  a  dibtastula  which 
acquires  a  ciliated  bandi  and  becomes  a  nearly  spherical  trochosphere. 
It  is  probable  that  the  lim^t  takes  se'mal  years  to  attain  full 
sTowth,  and  during  that  period  it  frequents  the  same  spot,  which 
becomes  gradually  sunk  below  the  surrounding  surface,  especially 
if  the  rocK  be  carbonate  of  iime.  At  low  tide  the  limpet  (being  a 
strictly  intertidal  organism)^  is  expt^ed  to  the  air,  and  Recording  to 
trustworthy  observers)  quits  its  attachment  and  walks  away  in 
search  of  food  (minute  encrusting  algae),  and  then  once  more  returns 
&>  the  identical  spot,  not  an  inch  in  diameter,  which  beloi^,  as  it 
were,  to  it.  Several  million  limpets — twelve  million  in  Berwickshire 
alone— ore  annually  used  on  the  east  coast  of  Britain  as  bait 

Sub-order    I.  Docoglossa. — Nervous  system  without  di^neury. 
Eyesare  open  invaginations  without  crystalline  lens.  Two  osphradia 
present  but  no  hypobranchial  glands  nor  operculum.  Teeth  of  radula 
beanvflke,  and  at  most  three  marginal  teeth  on  each  side.  Heart 
has  only  a  single  auricle,  neither  heart  nor  pericardium  traversed 
by  rectdtn.  Shell  conical  without  spire. 
Fam.  I. — Acmaeidae.  A  single  bipectinate  ctenidium  on  left  side. 
Acmaea,   without  pallial  branchiae,   British.   Scurria,  with 
pallial  branchiae  in  a  circle  beneath  the  mantle. 
Fam.    2. — Tryblidiidae.    Muscle  scar  divided  into  numerous 

impressions.  Tryblidium,  Silurian. 
Fam.  3. — Patellidae.  No  ctenidia  but  pallial  branchiae  in  a  circle 
between  mantle  and  foot.  Paidla,  palfial  branchiae  forming 
a  complete  circle,  no  epipodial  tentacles.  British.  Ancistror 
mesus,  radula  with  median  central  tooth.  Nacella,  eiupodial 
tentacles  present.  Helcton,  circlet  of  branchiae  interrupted 
anteriorly,  British. 
""Fam.  4. — Ltpetidae.    Neither   ctenidia   nor   pallial  branchiae. 

Lepela,  without  eyes,   PUidium.  Propilidium. 
'Fam.  5. — Bathysciaaidae.    Hermaphromte;    head  with  append- 
age on  right  side;  radula  without  central  tooth.  Bathysctadium, 
abyssaL 

Sub-order.  3.'  ,|lHlni:ldGLOS@A.— AspidobrAnchia  with  a  pallio- 
vlsceral'  an^otno^is  (dialyneiirous);  eye-vesicle  closed,  mth 
Ct^stalliwe  lens;  cteniaia,  osphradia  and  hypobranchial  glands 
paired  or  single.  Radula  witn  very  humerous  marginal  teeth  ar- 
ranged like  the  rays  of  a  fan.  Heart  with  two  auncles;  ventricle 
traversed  b^  the  rectum,  ^xc^pt  in  the  Ilelicinidae.  An  epipodial 
ridge  oil'  each  side  of  the  foot  and  cephalic  expanuons  between  the 
tentacles  often  present. 

'  Fam.  I. — Pleurolomariidae.  Shell  spiral;  mantle  and  shell  with 
a.n  anterior  fissure;  two  ctenidia;  a  hormr  operculum,  pleuro- 
'  tbmaria,  epipodium  without  tentacles.    Genus  includes  several 
hundred  extinct  species  ranging  from  the  Silurian  to  the  Ter- 
tiaiy.    Five  living  species  from  the  Antilles,  Japan  and  the 
■  ■  Moluccas.   Moluccan  species  is  19  cm.  in  height. 
Fam.  3.' — Bdierophontidae.  300  species,  all  fossil,  from  Cambrian 
toTHas. 

Fam.  $.-~Euomphalidae.  Also  octioct,  from  Cambrian  to  Creta- 
ceous. 

Fam.  ^. — HaSiotidae.  Spire  of  shell  much  reduced;  two  bi- 
pectinate ctenidia,  the  right  being  the  smaller;  no  operculum. 
Ualiotts. 

Fam.  5, — VdainieUidae,  an  extinct  lamily  from  the  Eqcene. 


Fig.  15. — Salio  Hstuberculata.   d,  Foot;  i,  tentacular  prooesaes 
of  the  mantle.   (From  Owen,  after  Cuvier.) 

Fam.  6. — Pissurellidat.  Shell  conical;  slit  or  hole  in  anterior 
port  of  mantle;  two  symmetrical  ctenidia;  no  operculum. 
EmciTginula,  mantle  and  shell  with  a  ,slit,  British.  Scutum, 
fnantle  split  anteriorly  and  reflected  over  shell,  which  has  no 
slit.  Puncturella,  mantle  and  shell  with  a  foramen  in  front  of 
the  apex,  British.  FissureUa,  mande  and  shell  perforatni  at 
apex,  British. 

Fam.  7. — Coccidinidae.   Shell  conical,  symmetrical,  without  slit 

or  perforation.    Coccidina,  abyssal. 
Fam.. -S. — Trochidas.   Shell  sfundly  coiled;  a  single  ct^dium; 

eyes  perforated;    a  homy  operculum;    lobes  between  the 


tentacles.  Troeh$ts,  shell  umbiltcated,  spire  pointed  and  pro- 
minent, British.  Monodontn,  no  ja^ws,  spire  not  prominent, 
no  umbilicus,  columella  toothed.    Gibbtda,  with  jaws,  three 

giirs  of  epipodial  cirri  without  pigment  spots  at  their  bases, 
ritish.   Margarita,  five  to  seven  pairs  of  epipodial  cirri  with  a 
pigment  spot  at  base  of  each. 
Fam.  <). — Stpmafellidae.   Spire     shell  much  reduced;  a  single 
ctenidium.    ^omatdla,  toot  truncated  posteriorly,  an  oper^ 


Fig.  16.  —  Scutum, 
seen  from  the  p^dal 
surface.  (Lanicester.) 
0,  Mouth. 
T,  Cephalic  tentacle. 
br.  One  of  the  two 
symmetrical  gills 
placed  on  the  neck- 


FlG.  17. — Dorsal  aspect  of 
a  specimen  of  FissureUa  from 
which  the  shell  has  been  re- 
moved, whilst  the  anterior 
area  of  the  mantle-sldrt  has 
been  longitudinally  slit  audits 
sides  reflected.  (Lankester.) 

a.  Cephalic  tentacle. 

b.  Foot.  {plume. 

d,  Left  (archatc  right)  gill- 

e.  Reflected  mantle-flap. 

fi.  The  fissure  or  hole  in  the 
mantle-fiap  traversed  by 
^'i  the  longitudinal  incision. 
/,  Right  (archaic  left)nephri- 
dium's  aperture. 
;  Anus. 

,  Left  (archaic  ri^ht)  aperr 
ture.<rf  nephndium. 
p.  Snout. 


culum  present,  no  epipodial  tentacles.    Gtna,  foot  dongated 

posteriorly,  no  operculum. 
Fam.  10. — Ddpkiradidae.      Shell  spirally  coiled;  operculum 

hornyt  Ibterteittacular  lobes  absent.  DdpUnula. 
Fam.  II. — Lit^idae,  shell  globular,  margin  of  aperture  thickened. 

Liotia. 

Fam.  12. — Cydosirematidae.  Shdl  flattened,  umbilicated;  foot 
anteriorly  truncated  with  angles  produced  into  lobes.  Cydo- 
slrema.  Ttinostoma. 

Fam.  13. — Trochonanatidae.  All  extinct,  Cambrian  to  Cretaceous. 

Fam.  14. — Turbinidae.  Shell  spirally  coiled;  epipodial  tentacles 
present;  operculum  thick  and  calcareous.  Turbo.  Astraiium. 
MoUeria.  Cyclonema, 

Fam.  15. — PhasiandHdae,  Shell  not  nacreous,  without  um- 
bilicus, with  prominent  spire  and  polished  surface.  Phasia- 
ndla. 

Fam.  16. — Umboniidae.  Shdl  flattened,  not  umbilicated,  gener- 
ally smooth ;  operculum  homy.    Umbonium.  Isanda. 

Fam.  17. — Neriiopsidae.  Shell  semi-globular,  with  short  spire; 
operculum  calcareous,  not  spiral.  Iferitopsis.  Natieopsis,  ex- 
tinct. 

Fam.  18.1 — MadurOidae.  Extinct,  Cambrian  and  Silurian. 

Fam.  19. — NmUdae.  %eU  Trith  very  low  spire,  without  um- 
bilicus, internal  partirions  frequently  absorbed;  a  single 
ctenidium;  a  cephalic  penis  present.  Nerita,  marine.  Ncri- 
tina,  freshwater,  British.  Septaria,  shell  boat-^ped. 

Fam.  20. — Titiscaniidae.  Without  shell  and  operculum,  but 
with  pallial  cavity  and  ctenidium.   TiUscania,  radfic 

Fam.  ai. — Hdicin%dae.  No  ctenidium,  but  a  pulmonary  cavity; 
heart  with  a  single  auricle,  not  travo^ed  by  the  rectum.  Hdi<- 
cina.   Eutrochatala.  Stoastoma.  Bourctria. 

Fam.  22. — Hydrocmidae.  No  ctenidium,  but  a  pulmonary 
cavity ;  operculum  with  an  apophy^s.   Hydrocena,  Dalmatia. 

Fam.  2^. — Pronrpmiddg.  No  operculum.  Proserpina,  Central 
Amenca. 

Order  2.  PECriNIBllANCRrA. — In  this  order  there  is  no  longer  any 
trace  of  Inlateral  symmetry  in  the  circulatory,  respiratory  and 
excretory  organs,  the  tt^xigraphically  right  half  of  the  pallial  poni- 
plex  having  completely  disappeared,  except  the  r^t  kidneys  which  is 
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represented  by  the  g^tal  duct.  There  is  nsaally  a  penis  in  tlie  male.  |  movement.  The  *'  introvert  "  in  these  G&stropods  is  not  the  pharynx 
The  ctenidinm  is  mooopectinate  and  attached  to  the  mantle  along  |  as  in  the  Chaetopod  worms,  but  a  pnte-oral  structure,  its  apic^ 

limit  being  formed  by  the  true  lips  and  jaws, 
whilst  the  apical  Hnut  o{  the  Chaet<^>od*s 
introvert  is  formed  by  the  jaws  placed  at  the 
junction  of  pharynx  and  oesophaeus,  sathat 
the  Chaetopod's  introvert  is  part  of  the  stomo- 
daeum  or  fore-gut,  whilst  that  of  the  Gastropod 
is  external  to  the  alimentary  canal  altogether, 
being  in  front  of  the  mouth,  not  bdiind  it,  as 
is  the  Cliaetopod's.  Further,  the  Gastropod's 
introvert  is  pieuremboUc  (and  therefitfe  acrec- 
bolic),  and  is  limited  both  in  evn^fui  and  in 
introversion;  it  cannot  be  completely  everted 
owing  to  the  muecular  bands  (fig.  19,  G),  nor 
can  it  be  fuUy  introverted  owing  to  the  fc»nds 
(fu[.  19,  F)  which  tie  the  axial  pharynx  to  the 
adjacent  wall  of  the  apical  part  of  the  intro- 
vert. As  in  all  such  intro-  and  e-veraible 
oreans,  ever^on  (rf  the  Gastropod  probtxcis  is 
enected  by  pressure  communicated  by  the 
muscular  boay-wall  to  the  liquid  contents 
(blood)  of  the  body-space,  accompanied  by 
the  relaxation  of  the  muscles  whicn  directly 
pull  upon  either  the  sides  or  the  apex  of  the 
Fig.  18.— Animal  and  shdl  of  Pyntla  laeviiata.   (From  Owen.)  tubuUr  organ.   The  inversion  of  the  proboscis 

,  J  I.        s  /  ^  effected  directly  by  the  contraction  of  these 

o,  Siphon.  d,  The  foot,  expanded  as  m  crawling.  muscles.    In  various  members  of  the  Pectini- 

b.  Head-tentacles.  A,  The  mantle-skirt  reflected  over  the  sides  branchia  the  mouth-bearing  cylinder  is  in- 

C,  Head,  the  letter  placed  near  the  right  eye.        of  the  shell.  troversible   («■<.   is  a  proboscis)— ^Uti  rare 

excepdons  these   forms   have   a  riphmiate 

its_ whole  length,  except  in  Adeorbis  and  ValvaUi',  in  the  latter  alone 
it  is  bipectinate.  There  is  a  single  well-developed,  often  pectinated 
osphradium.  The  eye  is  always  a  closed  vesicle,  and  the  internal 
cornea  is  extensive.  In  the  raaula  there  is  a  single  central  tooth  or 
none. 

The  former  clasufication  into  Hdochlamyda,  Pneumochlamyda 
and  Siphonochlamyda  has  been  abandoned,  as  it  was  founded  on 
adaptive  characters  not  always  indicative  of  true  affinities.  The 
order  is'  now  divided  into  two  sub-orders:  the  Taenioglossa,  in 
which  there  are  three  teeth  on  each  side  of  the  median  tooth  of  the 
radula,  and  the  Stenoglossa,  in  which  there  is  only  one  tooth  on  each 
side  of  the  median  tooth.  In  the  latter  a  pallial  siphon,  a  well- 
developed  proboscis  and  an  unpaired  oesophageal  sland  are  always 
present,  in  the  former  they  are  usually  absent.  The  aphon  is  an 
incompletely  tubular  outgrowth  of  the  mantle  margin  on  the  left 
nde,  contained  in  a  corresponding  outgrowth  of  the  edge  of  the 
shell-mouth,  and  serving  to  conduct  water  to  the  respiratory  cavity. 

The  condition  usually^  spoken  of  as  a  "  proboscis  '  appears  to  be 
derived  from  the  condition  of  a  simple  rostrum  (having  the  mouth 
at  its  extremity)  by  the^  process  tA  incomplett  introversion  d  that 
nmple  rostrum.  There  is  no  reason  in  the  actual  significance  o£ 
the  word  why  the  term  "  {wobosds  "  should  be  applied  to  an  atter- 
aately  introversible  and  eversible  tube  connected  with  an  aumal's 
body,  and  yet  such  is  a  very  customary  use  of  the  term.  The  intro- 
versible tube  may  be  completely  closed,  as  in  the  "  proboscis  "  of 
Nemertine  worms,  or  it  may  have  a  passage  in  it  leading  into  a 
nod-evernble  oesophagus,  as  in  the  present  case,  and  in  the  case  of 
tiie  cverMble  pharynx  of  the  predatory  Chaetopod  worms.  The 
diagrams  here  introdaced  (fig.  19)  are  intended  to  show  certain 
important  distinctions  whicn  obtain  amongst  the  various  "  intro- 
verts," or  intro-and  e-versible  tubes  so  frequently  met  with  in  animal 
bodies.  Supposing  the  tube  to  be  completely  introverted  and  to 
commence  its  eversion,  we  then  find  that  eversion  may  take  place, 
uther  by  a  forward  movemoit  <^  the  side  of  the  tube  near  its  at- 
tached base,  as  in  the  proboscis  of  the  Nemertine  worms,  the  pharynx 
of  Chaetopods  and  the  eye-tentacle  of  Gastropods,  or  by  a  forward 
movement  of  the  inverted  apex  of  the  tube,  as  in  the  proboscis  of 
the  Rhabdocoel  Planarians,  and  in  that  of  Gastropods  hereunder 
consideration.  The  former  case  we  call  "  pleurecooUc  "  (fig.  19, 
A,  B,  C,  H,  I,  K),  the  latter  "  acrecbolic  "  tubes  or  introverts  (fig. 
19,  D,  E,  F,  G).  It  is  clear  that,  if  we  start  from  the  condition  of 
full  eversion  of  the  tube  and  watch  the  process  of  introversion,  we 
shall  find  tliat  the  pleurecbolic  variety  w  introverted  by  the  apex 
of  the  tube  anking  inwards;  it  .may  be  called  acrembolic,  whilst 
conversely  the  acrecbolic  tubes  are  pleuremboUc.  Further,  it  is 
obvious  enough  that  the  process  either  of  introver^fm  or  of  eversion 
of  the  tube  may  be  arrested  at  any  point,  by  the  development  of 
fibres  connecting  the  wall  of  the  introverted  tube  with  the  wall  of 
the  body,  or  with  an  axial  structure  sudi  as  the  oesopb^us;  on 
the  other  hand,  the  range  of  movement  of  the  tubular  introvert  may 
be  ununited  or  comimte.  The  acrembolic  tvofaosda  or  frontal 
introvert  of  the  Nemertine  worms  has  a  complete  range.  So  has  the 
acrembolic  pharynx  of  Chaetopods,  if  we  consider  the  organ  as  ter- 
minating at  that  point  where  the  jaws  are  jAated  and  the  ocsoiAagus 
oommences.  So  too  the  acrembolic  eye-tentacle  of  the  snail  has  a 
complete  range  of  movement,  and  also  the  pleurembolic  proboscis  of 
the  Rhabdocoel  prostoma.  The  introverted  roetrum  of  the  Pectini*- 
branch  Gastropods  presents  in  contrast  to  these  a  limited  range  of 


Fig.  19. — Digrams  explanatory  of  the  nature  of  so-called 
proboscides  or  "  introverts."  (Lankester.) 

A,  Simple  introvert  completely  introverted. 

B,  The  same,  partially  everted  by  eversion  ctf  the  sides,  as  in  the 
Nemertine  probcecis  and  Gastropod  eye-tentacle=pleurecboIic. 

C,  The  same,  fully  everted, 

D,  E,  A  Mmilar  simple  introvert  in  course  of  eversion  by  the  for- 
ward movement,  not  of  its  sides,  but  of  its  apex,  as  in  the  probos- 
cidean Rhabdocoel3=acrecbolic. 

F,  Acrecbolic  ( ™  pleurembolic)  introvert,  formed  by  the  snout  of 
the  proboscidiferous  Gastropod.  <U,  alimentary  canal;  d,  the  true 
mouth.  The  introvert  is  not  a  nmple  one  with  complete  range  both 
in  eversion  and  introveruon,  but  ta  arrested  in  introversion  by  the 
fibrous  bands  at  c,  and  dmilarly  in  evernoh  by  the  fibrous  bands  at  b. 

G,  The  acrecbolic  snout  <A  a  proboscidiferous  Gastropod,  arrested 
short  of  complete  eversion  by  the  fibrous  band  6. 

H,  The  acrembolic  (■=  pleurecbolic)  pharynx  of  a  Chaetopod  fully 
introverted,  o/,  alimentary  canal;  at  d,  the  jaws;  at  a,  the  mouth; 
therefore  a  to  if  is  stomodaeum,  whereas  in  the  Gastropod  (J?)  a  tod 
is  inverted  body-surface. 

I,  PartSal  eversion  of  H.  K,  Complete  eversion  of  H. 

mantle-skirt.  On  the  other  hand,  many  which  have  a  siphonate 
mantle-skirt  are  not  provided  with  an  introversible  mouth-bearing 
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cytinder,  but  have  a  nmple  non-intgoverwble  rostrum,  as  it 
has  been  termed,  which  U  also  the  condition  presented  by  the 
mouth-bearing  r^ion  in  nearly  all  other  Gastropoda.  One  of 
the  best  examples  of  the  introvenible  mouth-cylinder  or  proboscis 
which  can  be  found  is  that  of  the  common  whelk  {Buccinum 
wtdatum)  and  its  immediate  allies.  In  ^  23  the  proboscis  is 
Ken  in  an  everted  state;  it  is  only  so  carrwd  when  feeditv,  beiiu 
withdrawn  when  the  animal  is  at  rest  Probably  its  use  is  to  cnabK 


Fig.  W.—Maicot  Littorina'^iliaralis, 
Lin.,  jremoved  fnnn  its  ^ell;  the 
mantle-sldit  cut  along  its  right  line  of 
attachment  and  thrown  over  to  the 
left  side  of  the  animal  so  as  to  expose 
the  o^ans  on  Its  inner  face. 
a,  Anus. 
(,  lAtestine. 
r,    Nephridium  (kidney). 
r.  Aperture  of  me  neimridiam. 
Cf  Heart. 

br,  Ctenidium  (gill-plume). 
^nr,Parabranchia  («the  osphradium 
or  olfactory  patch). 
Glandular  lamellae  of  the  inner 

face  of  the  mantle-skirt. 
Adractal  (purpuriparou^  gland. 
Testis. 

Vb9  deferens. 
Pfenis. 

me.  Columella  muscle  (muscular  pro- 
cess graapirig  the  sheU). 
V,  Stomach. 
h.    Liver.  ■ 

N.B. — Note  the  simple  snout  or 
rostrum  not  intiDvertea  as  a  "  pro- 
boscis*" 


y. 

vd. 
P 


Fig.  31. — Nervous 
system  of  Paludina 
as  a  type  of  the 
streptoneurous  con- 
dition. (From  Gcgen- 
baur,  after  Jhering.) 

B,  Buccal  (suboeso- 

pbageal)  gan- 
j;lion. 

C,  Cerebral  gan- 

glion. 

Co,  Pleural  ganglion. 

P,  Pedal  ganglion 
with  otocyst  at- 
tached. 

P,   Pedal  nerve, 

A,  Abdominal  gan- 
glion at  the  ex- 
tremity of  the 
twisted  visceral 
"  loop." 

tP,  Supra  -  intestinal 
visceral  gan- 
glion on  the 
course  oif  the 
right  visceral 
cord. 

ib.  Sub  -  intestinal 
ganglion  on  the 
course  of  the 
left  visceral 
cord. 


tlie  animal  to  introduce  its  rasping  and  licldi^  apparatus  into  ven>^ 
narrow  apertures  for  the  purposes  of  feeding,  e.g.  into  a  small  hole 
bored  in  the  shell  of  another  mollusc. 

The  very  large  assemblage  of  forms  coming  under  this  order  com- 
prises the  most  highly  developed  predaceous  sea-snails,  numerous 
vegetarian  species,  a  considerable  number  of  freshwater  and  some 
terrestrial  forms.  The  partial  dissection  of  a  male  specimen  of  the 
common  periwinkle,  LUtorina  littoralis,  drawn  in  fig.  30,  will  serve 
to  exhibit  the  disposition  of  viscera  which  prevails  in  the  group. 
TTie  branchial  chamber  formed  by  the  mantle-skirt  overhanging 
the  head  has  been  exposed  by  cutting  along  a  line  extending  back- 
ward from  the  letters  vd  to  the  base  of  the  columella  muscle  mc,  and 
the  whole  roof  of  the  chamber  thus  detached  from  the  right  side  of 
the  animal's  neck  has  been  thrown  over  to  the  left,  showing  the 
organs  which  lie  upon  the  roof.  No  oiiening  into  the^  body-cavity 
has  been  made;  the  organs  which  lie  in  the  coiled  vi^ral  hump 
show  through  its  transparent  walls.  The  head  is  seen  in  front 
resting  on  the  foot  and  carrying  a  median  non-retractile  snout  or 
rostrum,  and  a  pair  of  cephalic  tentacles  at  the  base  of  each  of  which 
is  an  eye.  In  many  Gastropoda  the  eyes  are  not  thus  sessile  but 
raised  upon  special  eye-tentacles  (hgs.  25,  56).  To  the  right  of  the 
head  19  seen  the  muscular  penis  p,  close  to  the  termination  of  the  vas 
deferens  (spennatk:  duct)  vd.  The  testis  t  occupies  a  median 
poution  In  die  coiled  visceral  mass.  Behind  the  penis  on  the  same 
side  is  the  hook-like  columella  muscle,  a  developmeiit  of  the  retractor 
jguiscle  of  the  fwt.  which  clings  to  the  spiral  column  or  columella  of 


the  shell  (see  fig.  33).  This  cohundla  muscle  is  the  same  thing  as  the 
muscles  adhering  to  the  shell  in  Patella,  and  the  posterior  adductor  oS 
Lamellibranchs. 

The  surface  of  the  neck  is  covered  by  integument  fonniiw  the 
floor  of  the  branchial  cavity.  It  has  not  been  cut  into.  Cn  the 
organs  lying  on  the  reflected  mande-skiit  that  which  in  the  natural 
state  lay  nearest  to  the  vas  deferens  on  the  r^ht  side  of  the  median 
line  of  Uie  roof  of  the  branchial  chamber  is  the  rectum  i',  ending  in 
the  anus  a.  It  can  be  traced  back  to  the  intestine  i  near  the  sur^ce 
of  the  visceral  hump,  and  it  is  found  that  the  apex  of  the  coil  formed 
by  the  hump  is  occupied  by  the  liver  k  and  the  stomach  v.  Pharynx 
and  oesophagus  are  concealed  in  the  iKad.  The  enla^:ed  glandular 
structure  of  the  waUs  of  the  rectum  is  frequent  in  the  Pectini- 
branchia,  as  is  also  though  not  universjd  the  gland  marked  y,  next 
to  the  rectum.  It  is  the  adrectal  eland,  and  in  the  genera  jfunfec 
and  Purpura  secretes  a  colouriess  uquid  which  turns  purple  upon 
exposure  to  the  atmosphere,  and  was  used  by  the  ancients  as  a  dye. 
Near  this  and  less  advanced  into  the  branchial  chamber  is  the  single 
renal  organ  or  nephridium  r  with  its  opening  to  the  exterior  r'. 
Internally  this  glandular  sac  presents  a  second  slit  or  aperture  which 
leads  into  the  pericardium  (as  is  now  found  to  be  the  case  in  aU 
Mollusca).  The  heart  c  lying  in  the  pericardium  is  seen  in  close 
proximity  to  the  renal  organ,  and  consists  of  a  single  auricle  receiv- 
ing blood  from  the  gill,  and  of  a  single  ventricle  which  pumps  it 
through  the  body  by  an  anterior  and  posterior  aorta.  The  surface 
X  of  the  mantle  between  the  rectum  and  the  gill-plume  is  thrown  into 
folds  which  in  many  sea-snails  (whelks  or  Buccmidae,  &c.)  are  very 
strongly  developed.  The  whole  of  this  surface  appears  to  be  active 
in  the  secretion  of  a  mucous-like  substance.  The  sii^le  giU-pIume 
br  lies  to  the  left  of  the  median  line  in  natural  position.  It  corre- 
sponds to  the  right  of  the  two  primitive  ctenidia  in  the  untwisted 
archaic  condition  of  the  moiluscan  body,  and  does  not  project  freely 
into  the  branchial  cavity,  but  its  axis  is  attached  (by  concrescence) 
to  the  mantle-skirt  (roof  of  the  branchial  chamber).  It  is  rare  for 
the  gill-plume  of  a  Pectinibranch  Gastropod  to  stand  out  freely 
as  a  plume,  but  occasionally  this  more  archaic  condition  is  exhibited 
as  in  ValvtUa  (fig.  30).  Next  beyond  (to  the  left  of)  the  gill-plume 
we  find  the  so-called  parabranchia,  which  is  here  simple,  but  some- 
times lamellated  as  in  Purpura  (fig.  22).  This  organ  has,  without 
reason,  been  supposed  to  represent  the  second  ctenidium  of  the 
typical  mollusc,  which  it  cannot  do  on  account  of  its  position.  It 
should  be  to  the  ri^it  of  the  anus  were  this  the  case.  Spengel  showed 
that  the  parabranchia  of  Gastropods  is  the  typical  olfactory  organ 
or  osphradium  in  a  h^hly  developed'  condition.  The  minute  struc- 
ture of  the  epithelium  which  clothes  it,  as  well  as  the  origin  of  the 
nerve  which  is  distributed  to  the  para- 
branchia, proves  it  to  be  the  same  organ 
which  is  found  universally  in  molluscs  at 
the  base  of  each  gill-plume,  and  tests  the 

indrawn  current  of  water  by  the  sense  of     .  "--ir—    vrs-,*^  vm 
smell.   The  nerve  to  this  organ  is  given     \      ^     ■^^*'*~n/  " 
off  from  the  superior  (cniginal  right,  see 
fig^)  visceral  ^ng^ion. 

The  figures  which  are  given  here  of 
various  Pectinibranchia  are  in  most  cases 
sufficiently  explained  by  the  references 
attached  to  them.  As  an  excellent  general 
type  of  the  nervous  mrstem,  attention 
may  be  directed  to  that  of  Paludina 

drawn  in  fig.  21.    On  the  whole  the  „      ^  . 

ranglia  are  strongly  individualized  in  the      P'*5.  22. — Female  of 
Pectinibranchia,  nerve-cell  tissue  being  Purpura  tapMus  removed 
concentrated  in  the  ganglia  and  absent  from  its  shell;  the  mantle- 
from  the  cords.   At  the  same  time,  the  f^^,.  cut     along  its 
iunction  of  the  visceral  loop  above  the  »eft  '"w  of  attachment 
intestine  prevents  in  all  Streptoneura  the  and  thrown  over  to  the 
shortening  of  the  visceral  loop,  and  it  is  right  side  of  the  animal 
rare  to  find  a  fusion  of  the  visceral  so  as  to  expose  the  organs 
gangUa  with  either  pleural,   pedal  or  on  its  inner  face, 
cerebral — a  fusion  which  can  and  does  a,  Anus, 
take  place  where  the  visceral  loop  is  not  vg,  Vagina, 
above  but  below  the  intestine,  e.g.  in  g^,  Adrectal  purpuil- 
the  Euthyneura  (fi|.  48),  Cephalopoda         parous  glancT 
and    Lamellibranchia.     As  ^contrasted  r*.  Aperture  of  the  neph- 

ndium  (kidney). 
Ctenidium  (branchial 


plume). 
Parabranchia  (—the 
comb-like  osphra- 
dium or  olfactory 
oi^n). 


with  the  Aspidobranchia,  we  ^nd  that  in 
the  Pectinibranchia  the  pedal  nerves  are  br, 
distinctly  nerves  given  off  from  the  pedal 
ganglia,  rather  than  cord-like  nerve-  br', 
tracts  containing  both  nerve-cells  or 
ganglionic  elements  and  nerve-fibres. 
Yet  in  some  Pectinibranchia  {Paludina) 
a  ladder-like  arrangwnent  of  the  two 
pedal  nerves  and  their  lateral  branches  has  been  detected.  The 
histok>gy  of  the  nervous  system  of  Molhisca  has  yet  to  be  seriously 
inquired  into. 

The  alimentary  canal  of  the  Pectinibranchia  pnesents  little  divernW 
of  character,  except  in  so  far  as  the  buccal  region  is  concerned. 
Salivary  glands  are  present,  and  in  some  carnivorous  forms  (Po/ttwi) 
these  secrete  free  sulphuric  acid  (as  much  as  3%  is  present  in  the 
secretion),  which  assists  the  aninial  in  boring  holes  by  means  of  its 
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railing  toi^e  tbroueh  the  ahUb  ti  OtSer  mollosca  upon  which  it 
preys.  A  crop^Uke  dUatAtkm  of  die  gnt  and  a  Tecaived  tntestiae, 
embedded  in  »e  aimpact  yeUowish-browa  Kver,  the  ducts  of  which 
open  into  it,  form  the  rest  of  the  digestive  tract  and  occupy  a  large 
bulk  of  the  visceral  hump.  The  buccal  region  presents  a  pair  of 
ahelly  jaws  placed  laterally  upmn  the  Upa,  and  a  wide  range  of 
variation  in  tne  form  of  the  denticles  of  the  lingual  ribbon  or  nidula. 

Well-developed  glandular  mva^bations  occur  in  different  positions 
on  the  foot  in  Pectinibranchia.  The  most  important  ct  tbese  opens 
by- the  ventral  pedal  pore,  situaitied  in  the  median  line  in  the  anterior 
half  of  the  foot.  This  ort^nia' probably  homologous  with  the  bysso- 
gjand  of  LamelUbrandM.  The  aperture,  i^idi  waa  formerly 
supposed  to  be  an  aquifeibus  pore,  leads  into  an  extensive  and  often 
ramified  cavity  surrounded  by  glandular  tubules.  The  gland  has 
been  found  in  both  sub-orders  of  the  Pectinibranchia,  in  CychtUma 
and  Cypraea  among  the  Taenioglowa,  in  Hemifusus,  Cassis,  Nassa, 
iiurex,  FaseiotaHOM,  Turbmmidae,  OUoidae,  MartinetiidM  and 
CotUdae  among  die  Standossa.  It  was  discovered  by  J .  T.  Cunning- 
ham that  in  BueemHm  the  egg^apsulea  are  formed  by  this  pedal 
gland  and  not  by  any  accessory  organ  of  the  generative  svstem. 
Such  homy  e^-capsules  doubtlesa  have  the  same  origin  in  all  other 
species  in  which  they  occujr,  Fvsus,  Pyrtda,  Purpura,  Murex, 
Nassa,  Trophon,  Valuta,  Sai.  The  float  of  the  pelagic  Jantkina,  to 
which  the  ^g-capsules  are  attached,  probably  is  also  formed  by  the 
secretion  of  the  pedal  gland. 

Other  glands  opening  on  or  near  the  foot  are:  (i)  The  supra- 
pedal  gland  opemng  in  the  middle  line  between  the  niout  and  the 
anterior  border  of  the  foot.  It  is  most  commonly  found  la  aessife 


FlO.  33> — A,  Triton  vorueatum,  to  show  the  proboscis  or  buccal 

introvert  (e)  in  a  state  of  ever^on. 
shell 


a.  ^i^ional  notch  of  the 

occupied  by  the  sipbonal 
fold  of  the  mantle-skirt 
(Siphonochlamyda). 

b.  Edge  of  the  mantle-skirt  rest- 

ing on  the  shell. 

c.  Cephalic  eye. 
a.  Cephalic  tentacle. 


e.  Everted  buccal  introvert  ^>ro- 

bosds). 
/.Foot. 

i,  Operculum. 
,  Penis. 

i,  Under  surface  of  the  mantle- 
skirt  forming  the  roof  of  the 
sub-pallial  chamber. 


B,  bole  of  the  foot  of  Pyrtita  Uiba,  to  show  a,  the  pore  usually  said 
to  be  "  aquiferous  "  but  probably  the  orifice  of  a  gland;  &,  median 
line  <tf  foot. 

forms  and  in  terrestrial  genera  such  as  Cydostoma;  (3)  the  anterior 
pedal  gland  opening  into  the  anterior  eroove  of  the  foot,  KUerally 
present  in  aquatic  spedes;  (3)  doraaT  posterior  mucous  ^nds  in 
certain  CydosUmatiaae. 

The  foot  of  the  Pectinibranchia,  unlike  the  simple  muscular  disk 
(tf  the  laopleura  and  Aspidobranchia,  is  very  often  divided  into 
lobes,  a  fore,  middle  and  hind  lobe  (pro-,  meso-  and  meta-podium, 
see  figs.  34  and  35).  Very  usually,  but  not  universalljr,  the  meta- 
podium  carries  an  operculum.  The  division  of  the  foot  into  lobes  is 
a  wmple  case  of  that  much  greater  elaboration  or  breaking  up  into 
processes  and  regions  which  it  undergoes  in  the  class  Cejihalopoda. 
Even  among  some  Gastropoda  (viz.  the  Opisthobranchia)  we  find 
the  lobation  (rf  the  foot  still  further  carried  out  by  the  development 
of  lateral  lobes,  the  parapodia,  whilst  there  are  many  Pectini- 
branchia, on  the  other  hand,  in  which  the  foot  has  a  «raple  oblong 
form  without  any  trace  of  lobes. 

The  development  of  the  Pectinibranchia  has  been  followed  in 
several  examples,  e.g.  Paludina,  Purpura,  Nassa,  Vermelus,  Neritina. 
As  in  other  Molluscan  groups,  we  find  a  wide  variation  in  the  early 
process  of  the  formation  of  the  first  embryonic  cells,  and  their 
arrangement  as  a  diblastula,  dependent  on  the  greater  or  less  amount 
of  food-yolk  which  is  present  in  the  eg^-celfwhen  it  commences 
Its  embryonic  changes.  In  %.  26  the  early  stages  of  Paludiria 
vivipara  are  represented.  There  is  but  very  little  tood-material  in 
the  egg  of  this  Pectinibranch,  and  consequently  the  diblastula  forms 
b^  invagination;  the  blastopore  or  orifice  of  invagination  coincides 
with  the  anus,  and  never  closes  entirely.  A  well-marked  trocho- 
sphere  is  formed  by  the  development  of  an  equatorial  ciliated  band ; 
and  subsequently,  by  the  disproportionate  growth  of  the  lower 
hemisphere,  the  trodiosphere  becomes  a  ve^er.    The  fmmitive 


sheH-sac  or  shell-gland  is  well  marked  at  this  st^,  and  the  i^rynx 
U  seen  as  a  new  iiwrawth  (the  stomodaeum),  abmit  to  fuse  with  and 
open  into  the  primitively  invaginated  arch-entenm       36,  F). 

In  other  Fectinibrancnia  (and  such  variations  are  representative 
for  all  Mollusca,  and  not  chamcteristic  only  of  Pectinibranchia)  we 
find  that  there  u  a  very  unequal  divisioB  <»  the  egg-cell  at  the  com- 
meacement  of  ettbrywk:  developmeott  asin  JVofio.  Consequently 


Fig.  34. — Animal  and  shell  of  Phorus  exuUts. 

a,  Snout  ^not  Introversible).    d,  Pro-  and  meso-podium ;  to  the  r^t 

b,  Cepbabc  tentacles.  of  this  is  seen  the  metapodium 

c,  Ri^t  eye.  beariiq;  the  sculptured  operculum. 

there  Is,  strictly  speaking,'  no  invagination  (emboly),  but  an  over- 
growth (epiboly)  of  the  smaller  cells  to  enclose  the  larger.  The 
general  features  of  this  process  and  the  relation  of  the  blastopore 
to  mouth  and  anus  have  been  explained  In  treating  of  the  develop- 
ment of  Mollusca  generally.  In  such  cases  the  blastopore  may 
entirely  close,  and  both  mouth  and  anus  develop  as  new  merowths 
(stomodaeum  and  proctodaeum),  whilst,  according  to  the  ooeerva- 
tions  of  N.  Bobretzkv,  the  closed  blastopore  may  coincide  in 
position  with  the  moutn  in  some  instances  (Nassa,  8k.),  instead  of 
with  the  anus.  But  in  these  epibolic  forms,  \u8t  as  in  the  embolic 
Paludina,  die  embryo  proceeds  to  develop  its  ciliated  band  and  shell- 
gland,  passing  througn  the  earlier  condition  of  a  trochospbere  to 
that  of  the  veliger.  In  tl^  veliger  stage  many  Pectinibranchia 
{Purpura,  Nassa,  &c.)  exhibit,  in  the  dorsal  region  behind  the  head, 
a  contractile  area  of  the  body-wall.  This  acts  as  a  larval  heart,  but 
ceases  to  pulsate  after  a  time,    ^milar  rhythmically  contractile 


Fig.  35. — Animal  and  shell  of  RosteUaria  rt^irostris.  (From 
Owen.) 

a.  Snout  or  rostrum.  /,  Operculum. 

(,  Cephalic  tentacle.  A',Praonged  siphonal  notch  of  the 

e.  Eye.  shell  occupied  by  the  riphon, 

d,  Propodium  and  mesopodium.  or  trough-Klu  process  of  the 
t,  Metapodium.  mantle-sldrt. 

areas  are  found  on  the  foot  of  the  embryo  Pulmonale  Limax  and  on 
the  yolk-sac  (distended  foot-surface)  of  the  Cepbatopod  Loligo. 
The  preconchylian  invagination  or  shell-gland  is  formed  in  die 
embryo  behind  the  velum,  on  the  surface  oppo^te  the  blastopore. 
It  is  surrounded  by  a  ridge  of  cells  which  gradually  extend$  over  the 
visceral  sac  and  secretes  the  shell.  In  forms  which  are  naked  in  the 
adult  state,  the  shell  falls  off  soon  after  the  reduction  of  the  velum, 
but  in  Cenia,  Runcina  and  Vaginula  the  shell-gland  and  shell  are  not 
developed,  and  the  young  animal  when  hatched  has  already  the 
naked  form  of  the  adult. 
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One  furtbec .  feature  of  the.  developmoat  of  the  P<9ctinihnuicliia 
.deserves  special  menUton.  Many  Gastropoda  4epoeit  their  eggs„aitef 
fertilization,  oncloefid  in  capsulea;   otoers,  as  ^aludiHa,  are  vivir 

Earous;  otherei,  again,  as  the  Zygobna^ichia,  agree  with:  th«  Lamtlli- 
ranch  Conchifera'  (the  bivalved)  in  having  simple  exits  for  the  ova 
without  glandular  wall»»  and  therefore  discharge  their  eggs  unen- 
closed in  capsules  freely  into  the  sea^water;  nich  uniwfWiniled 
e^8  are  merely  enclosed  each  in  its  own  delicate  chorion,  when 


dc. 
ae. 


Fig.  26. — Developmentof  the  River-Snail,  PaluHna,  vmpara. 

(After  Lankester,  17.) 


bt, 
vr, 
dv. 


Directive  corpuscle  (outcast  cell). 

Arch-enteron  or  cavity  Uned  by 
the  enteric  cell-layer  or  endo- 
derm.  .  .. 


Vetiim  or  dsdet'  of  ciliated  cells. 
Velar  area  or  cephalic  dome. 
stn,  Site  of  the  as  yet  unformed 
mouth. 


/.  Foot. 

mes.  Rudiments  ^  of  the 
skeleto-trophtc  tissues. 

pi,  The  pedicle  of  invagina- 
tion, the  future  rectum. 

sh^.  The  primitive  shell-sac 
or  shell-gland. 

m,  Mouth. 

an,  Anus. 


A,  Diblastula  phase  (optical  section). 

B,  The  diblastula  has  become  a  trochosphere  by  the  development 
of  the  ciliated  ring  vr  (optical  section). 

C,  Side  view  of  the  trochosphere  with  commencing  formation  of  the 
foot. 

D,  Further  advanced  trochosphere  (optical  section). 

E,  The  trochosphere  passing  to  the  vetiger  sta^,  dorsal  view 
Growing  the  formation  of  the  primitive  shelKsac. 

F,  Side  view  of  the  same,  showuigioot,  shell-sac  (shgl),  velum  (vr), 
mouth  and  anus. 

N.B. — In  this  develcHoment  the  blastopore  not  eloi^ted;  it 
persists  as  the  anus.  The  mouth  and  stomodaeum  form  independ- 
ently of  the  blastopore. 

egv-capsules  are  formed  they  are  often  of  large  size,  have  tough 
WEdls,  and  in  each  capsule  are  several  eggs  Boating  in  a  viscid  fluid. 
In  some  cases  all  the  eggs  in  a  capsule  develop ;  in  other  cases  one 
Mg  only  in  a  capsule  {Nerilina),  or  a  small  proportion  (Purpura, 
Buccinum),  advance  in  development;  the  rest  are  arrested  either 
after  the  first  process  of  cell-division  (cleavage)  or  before  that  process. 
The  arreeted  embryos  or  ^gs  are  then  swallowed  and  digested  by 
those  in  the  same  capsule  which  have  advanced  in  development. 
This  is  clearly  the  same  process  in  essence  as  that  of  the  formation 
of  a  vitellogenous  gland  from  part  of  the  primitive  ovary,  or  of  the 
feeding  of  an  ovarian  egg  by  the  absorption  of  neighbouring  potential 


egg^i  but  bexe  the  penod at  w|nc)illtb0  sacrifice  of  one  egg  to  anottwr 
takes  plaoe  i«  somewhat  lace.  Wh4t  tbflft'detarmiiMB  the  aima^ 
of  some  ^:s  and  the  progressive  development  of  others  in  the  same 
capsule  is-at  present  unknown.  :  .  - '  ■ 

in  the  tribe  of  Pecrinibranchia  called  Heteropoda  the  foot  takes 
the  form  of  a  swimming' ^ot^n.^  The  ncovous  system  aad  sense 
(M^ans  are  higl^ly  developed..  Theiodontophore  also  is  remarkably 
developed,  its  latecal:  teeth  bang  mobile,  and  it  serves  as  an  efficient 
organ  for  attacking  the  other  pelagic  forms  on  which  the  He^nor 
poda  prey.  The  sexes  are  distinct^  as  in  all  StF^rtxHiaire;  tatd 
genital  ducts  and  accessory  glands  and  pouches  are  iiresent,  aa  itt 
all  Fectinibrtiichia.  The  Heteropoda  exhibit  a  series  modi- 
ficarions  in  the  form  and  proportions  of  the  visceral  mass  and  foot, 
leading  from  a  condition  readily  comparable  with  that  of  a  typical 
Fectiubranch  such  as  RoskUarta,  with  the  three  regions  of  toe  foot 
strcmgly  marked  and  a  coiled  vjaceral  bump  of  the  usual:  proportions, 
up  ta  a  condition  in  which  the  whole  body  is  of  a  tapering  cylindri^ 
shape,  the  foot  a  platfr4ike  vertical  fin,  and  the  visceral  hump  almost 
completely  atropnied.    Three  steps  of  this  modification  may  be 


Fig.  27. — Oxygyrus  KeraudrenU  (magnified  20  diameters). 
(From  Owen.) 


a,  Mouth  and  odontophore. 
6,  Cephalic  tentacles. 

c,  Eye. 

d,  Propodium   (B)  and  meso- 
podium. 

e,  Metapodiura. 
/,  Operculum. 

h.  Mantle-chamber. 

i,  Ctenidium  (gill-plume). 
k.  Retractor  muscle  of  foot. 
I,  Optic  tentacle. 

Mi  Sbomach. 


n.  Dorsal  surface  overhung  by 
the  mantle^skirt ;  the  letter 
is  close  to  the  salivary  ^and. 
0,  Rectum  and  anus. 
p,  Liver. 

q.  Renal  organ  (nephridium). 
s.  Ventricle. 

u,  The  otocyst  attached  to  the 

cerebral  ganglion, 
w,  Testis. 

X,  Auricle  of  the  heart. 
y.  Vesicle  on  genital  duct. 

z.  Penis. 


distinguished  as  three  families:— ^//an^Mfa«.  Carinariidae  and 
Pieroirachaeidae.  They  are  true  Pectinibianchia  which  have  taken 
to  a  pelagic  life,  and  the  peculiarities  of  structure  which  they  exhibit 
are  strictly  adaptations  consequent  upon  their  changed  mode  of 
life.  Such  adaptations  are  the  transparency  and  colourlessness  of 
the  tissues,  ana  the  modifications  of  the  foot,  which  still  shows  in 
Atlanta  the  form  common  in  Pectinlbranchia  (compare  fig.  27  and 
fig.  24).  The  cylindrical  body  of  Pterotrachaea  is  paralleled  by  the 
slug-hke  forms  of  Euthyneura.  \.  W.  Spengel  has  shown  that  the 
visceral  loop  of  the  Heteropoda  is  streptoneurous.  Special  to  the 
Heteropoda  is  the  high  elaboration  of  the  lingual  ribbon,  and,  as  an 
agreement  with  some  of  the  opisthobranchiate  Euthyneura,  but  as 
a  difference  from  the  Pectinibranchia,  we  find  the  otocysts  closely 
attached  to  the  cerebral  ganglia.  This  is,  however,  less  of  a  difference 
than  it  was  at  one  time  supposed  to  be,  for  it  has  been  shown  by 
H.  Lacaze-Duthiers,  and  also  by  F.  Leydig,  that  the  otocysts  of 
Pectinibranchia  even  when  lying  close  upon  the  pedal  ganglion  (as 
in  fig.  21)  yet  receive  their  special  nerve  (which  can  sometimes  be 
readily  isolated)  from  the  cerebral  ganglion  (see  fig.  ll).  Accord- 
ingly the  difference  is  one  of  poution  of  the  otocyst  aind  not  of  its 
nerve-supply.  The  Heteropoda  are  further  remarkable  for  the  high 
development  of  their  cephalic  eyes,  and  for  the  typical  character 
of  their  osphradium  (Spengel's  olfactory  organ).  This  is  a  groove, 
the  edges  of  which  are  raised  and  ciliated,  lying  n^r  the  branchial 
plume  in  the  genera  which  possess  that  organ,  whilst  in  Firolotda, 
which  has  no  branchial  plume,  the  osphradium  occupies  a  corre- 
sponding position.  Beneath  the  ciliated  groove  is  placed  an  elongated 
ganglion  (olfactory  ganglion),  connected  by  a  nerve  to  the  supra- 
utestinal  (therefore  the  primitively  dextral)  ganglion  of  the  long 
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vfederal'  nerve-loop,  the  strands  of  whiiA' croM  btte  another—tins 
being  characteristic  of  Streptoneura  (Spengel).- 

The  Heteropoda  belong  to- the  "pelagic  fauna  "  occurring  near 
the  surface  In  th«  Mediterranean  and  great  oceans  in  company  irith 
the  Ptercqxxla,  the  SphonophorousHydn»oa.Salpae,Leptocephali, 
and  other  spiedaUy-modifiea  transparent  swimmi^  representatives 


515 

la^isks;  sheU 


Fig.  28. — Carinaria  medtterranea.    (From  Owen.) 
A,  The  animal.  B,  The  shell  removed.   C,  D,  Two  views  of  the  shell  of  Cardiopoda. 

Mouth_  and  odpntophore.    k,  Border  of  the  mantle-flap.,  u.  Cerebral  ganglion. 
"   '  i,  Ctenidium  (gill-plume).  ~ 

m.  Stomach. 
»,  Intestine. 
Anus. 

Uver.     _    ^  [ventricle. 
Aorta,  sprin^i^  from  the 


b,  Cephalic  tentacles. 

c,  Eye. 

d,  Tae  6n-Iike  mesopodium. 
iT,  Its  sucker. 

e,  Metapodium. 
/,  Salivary  i^nds. 


0, 

t: 


V,  Pleor^  and  ixidal  ganglion 

w.  Testis. 

X,  Visceral  ganglion. 

y,  Vesicula  senunalis. 

z.  Penis. 


of  various  groups  of  the  animal  kingdom.  In  development  they  pass 
through  the  typical  trochosphere  and  veliger  stages  providea  with 
boat-Gke  shell. 

Sub-order  i. — Taenioglossa.  Radula  with  a  median  tooth  and 
three  teeth  on  each  ride  of  it.  Formula  3:1  : 3. 

Tribe  l.— Flattpoda.   Normal  Taenioglossa  of  creef^n^  habit. 
The  foot  is  flattened  ventrally,  at  aH  events  in  its  antenor  part 
(^rombidM).    Otocysts  dtuated  close  to  the  pedal  nerve-centres. 
Accessory  Organs  are  rarely  found  on  the  genital  ducts,  but  occur 
in  Patuaina,  Cyclostoma,  Naticidae,  Calypiraeida^,  &c.  Mandibles 
usually  present.    This  is  the  largest  group  of  MoUusca*  including 
nearly  sixty  families,  some  of  wluch  are  insuifidetltly  known  from 
the  anatomical  point  of  view. 
Fam.  I. — Pafudinidae.  Pedal  centres  in  the  form  of  gangltonated 
cords;  kidney  provided  with  a  ureter;  viviparous;  fluviatile. 
Paludina.    NMthauma,  from  Lake  Tanganyika.  Tytopoma, 
extinct,  Tertiary. 
Fam.  2. — Cyeiophoridae.    No  cteiudiura,  pallia!  cavity  trans- 
formed into  a  lung;    aperture  of  shdl  circular;  terrestrial. 


Fig.  39. — Pterotrachea  miUica  seen  from  the  r^ht  ude. 
(After  Keferstnn.) 
Pouch  for  reoeption  of  the    v,  Stomach. 


snout  when  retracted. 
C    Pericardium.  - 
ph.  Pharynx. 
Oc,  Cephalic  eye. 
£,   Cerebral  ganglion. 

Pleuro-pedal  gangUotu 
pr.  Foot  (mesopodium). 


i.  Intestine, 
ff,  So-called  nucleus. 
br.  Branchial  plume  (ctenidium). 

'Osphradium. 
mt,  Foot  (metapodium). 
s,    Caudau  appendage. 


Pomoiitw,  shell  turriculated.  Z)»^I(»H»«i/»»w.  Hybocystis,  Cyclo- 
phorus,  shell  umbilicated,  with  a  short  spire  and  horny  oper- 
culum, Cyclosurus,  shell  uncoiled.  Derptatocera,  foot  with  a 
horn-shaped  protuberance  at  its  posterior  end.  S^raculum. 
Fam.  3. — AmpuUariidae.  To  the  left  of  the  ctenidium  a  pul- 
monary sac,  separated  from  it  by  an  incomplete  septum,  am- 


phibioad. '  AitO^MoHa^  shell  'dextral,  Vo»^: 
sinistra!,  spire  short  oi*  obsolete.  Mtladmiiis. 
Fam.  ^—Litiorinidae.  Oesbphageal  pouclwa  present;  pedal 
netve-cetttres  concenti^ted ;  a  pedal  penis  near  the  right 
tentacle.  .  LiUorina,  sh^H  n^ot  umlnKcated,  littoral  habit. 
Zaotma,  foot  with  two  posterior  appendages,  marine,  entirc4y 
aquatic.  CrmtnociAKkus,  entirely 
aerial,  Indian.  RiseUa.  Tbciafius. 
Farti.  5.— ^o«or4fo«.  Head  with  two 
lobes  in  some  lUiipid^cloiBa.  Fos- 
saria. 

Fam.  6.--'Purpnnnida€,  eattiiict. 
Fam.  7.-~Planaxidae.     Sht^t  with 
pointed    spire;    a    short  inllial 
^phon'.  Planaxis. 
Fam.    8. — Cydostomatidae.  Pallial 
cavity  transformed   into  a  lung; 
pedal  centres  concentrated ;  a  deep 
pedal    groove.     Cyclostoma,  shell 
turbinated,  operculum  calcareous, 
British.  Ompiipiotropis. 
Fam.  9. — Aciciiiidae.    Pallial  cavity 
transformed  into  a  lung;  oper- 
culum homy;    shell  narrow  and 
elongated.  Acicula. 
Fam.  10. — Valvatidae.   Ctenidium  bi- 
pectinate,    ftee;  hermaphrodite; 
fluviatile.   Kafoato.  British. 
Fam.  II. — Bissmdae.   Epipodial  fi)a- 
),ments  present;   one  or  two  pallial. 

tentacles.  Rissoa.  Rissoina.  Stiva. 
Fam.  12. — Liliopidae.   An  epipodtum 
t)earing  three  pairs  of  tentacles  and 
an .  operculigerous  lobe  with  -  two 
append^ies;     inhalntants  of  the 
Sargasso  Weied.  lAHopa. 
Fam.  13. — Adeorbiidae.   Mantle  with 
two  posterior  appendages;  ctenidium 
large  and  capable  of  protrusion  from 
paHial  cavity.   Adeorbis,  British. 
Fam.  i^.~Jmreysiidae.    Head  with 
two  long  labial  palps;  shell  ovoid; 
operculum  homy,  semicircular,  car- 
inated.  Jeffitysia. 
Fam.  15.— Homalopridae.  Shell  flattened;  no cephdic  tentacle*. 

Homologyra,  British.  Ammoniceras. 
Fam.  16. — Skeneidae.    Shell  depressed,  with  rounded  aperture; 

cephalic  tentacles  long,   Skenea,  Brrtish. 
Fam.  17. — Chorislidae.    Shell  spiral;     four  cephalic  tentades; 

eyes  atisent;  two  pedal  appendages.  Ckorisles: 
Fam.  Ji.—Assiminndae.   Eyes  at  f^  extremities  of  tentades. 

Assiminea,  estuarine,  British. 
Fam.  ig.—Truncatetlidae.   Snout  very  long,  bilobed ;  foot  short. 

Truncatetla. 
Fam.  20.— Hydrobiidae.   Shell  with 
distant  from  right  tentacle,  generally- 
appendiculateo;  brackish  water  or 
.  fluviatile.  Hvdjvbia,  Briridi.  Baik- 
alia,  from  Lake  Baikal.  PomaUopsis. 
Bithynella.    LUhotlypktts.  SptkUi, 
viviparous,  from  Lake  Tai^nytka. 
Tanganyicia.     Limnotrockus,  from 
Lake    Tanganyika.    Chytra.  Lit- 
torinida.    Bithynia,  British,  fluvia- 
tile. Stenolhvra. 
'Fam.  31.— 'if etaniidae.  Spire  of  shell 
somewhat  elongated;  mantle-border 
fringed;      viviparous;  fluviatile. 
Memnia.      Faunus.  P(^udimus. 
Melanopsis.  Nassopsis.  Bythoceriis, 
from  Lake  Tanffanyika. 
Fam.  22. — Typkohiiaae.    Foot  wide; 
shell  torriculated,  with  carinated 
whoris,  the  carinae  tuberculated  or 
q>tny.  Typhobia.  BatiuauUa,  from 
Lake  Tanganyika. 
Fam.  23. — FleuT  oceridae.  Like 

Melaniidae,  but  mantle-border  not  ,    .  , 

fringed  and  reproduction  oviparous.'  ctenidium  of  typical  form 
Pleurocera.  Anculotus.  not  having  its  axis  fused 

Fam.  24. — Pseudomdaniidae.  All  ex-  to  the  roof  of-the  branchial 
tinct.  '  chamber  is  the  notable 

Fam.  25. — Subvlitidae.    All  extinct,  character  of  this  genus. 
Fam.  26. — Nerineidae.  All  extinct. 

Fam.  27. — Cerithiidae.  Shell  with  numerous'tuberculated  whorls; 
aperture  canaliculated  anteriorly;  short  pallial  siphon.  Ceri- 
thium.    Bittium.    Potamides.    Triforis.  .  Laeoeochlis.  Cert' 


prominent  sfrire;  paus 


MUlL  ^ 

o.  Mouth. 
ojs>.  Operculum. 
&r,  Ctenidium  (branchial 

olume). 
K,  filifOTm  aft>ehdage  (? 
rudimentary  cteni- 
dium). 
The   freely  projecting 


thiopsis. 
Fam.  28. — Modulidae. 
Modvhu, 


Shell   with   short   spire;   no  siphon. 
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Fig.  31. — Shell  of  Cruabulum,  seen 
from  bdow  so  as  to  show  the  inner  whorl 
b,  concealed  by  the  cap-like  outer  whort  a. 


Fam.  3^ —  Vermeiidae.  AnimBl  fixed  bv  the  shelL  the  last  whorls 
of  which  are  not  in  contact  with  each  other;  toot  small;  two 
anterior  pedal  tentacles.   Vermetus.  SiliguariOm 
Fam.  ya.—Caecidae.    Shell  almost  completely  luwxuled,  in  <nie 

plane,  with  internal  septa.   Caecum,  British. 
Fam.  31. — TuniUHlidae.    Shell  veiv  loiu;;    head  lar^;  foot 

broad.   Twriiella,  British.  Hesafia.  ^  Mathilda. 
Fam.  33. — Struikiolariidae;    Shell  conical;    aperture  slightly 

canuiculated;  s^>hoa  slightlv  developed.  Strutkiolaria. 
Fam.  ^—Ckempodidae.  Sbdl  elwigated;  aperture  expanded; 

Ujphon  very  short. 
Cfunofus,  British. 
A I  art  a,  Spinigera, 
Diartema,  extinct. 
Fam.  34. — ■Sirombidae. 
Foot  narrow,  com- 
pressed, witfaoutsote. 
Str^mbus.  Pleroceras. 
Rosteltaria.  Terb- 
ium. 

Fam.  35. — Xenophori- 
dae.  Foot  trans- 
versely divided  into 
two  parts.  Xttuh- 
^lorus.  Eotrochus, 
Silurian. 
Fam.  36. — CapvUdae. 
Shell  conical,  not 
coiled,but  slightly  in- 
curved posteriorly ; 
a  tqngue-shapcd  pro- 
jection between  snout 
and  foot.  CapidMS,  Thy^  paraatic  on  asterids.  Platyceras, 
extinct. 

Fam.  37. — Hipponyeidae.  Shetl  conical;  foot  secretmg  a  ventral 

calcareous  plate;  animal  fixed.  Hipponyx.  Mttrvlaria. 
Fam.  38. — Calyptraeidae.  Shell  with  short  Bpire:  lateral  cervical 
lobes  present;   accessory  genit^  glands.   Caly^raea^  Brttish. 
Crepidula.  Cnuibulum. 
Fam.  39. — Naruidae.    Foot  divided  into  two,  posterior  naif 
beanng  the  operculum;   a  wide  epipodial  velum;   diell  tur- 
binated. Nartca. 
Fam.  40. — Natdcidae.    Foot  large,  with  ^uiferous  system; 
Hum  reflected  over  head;  eyes  degenerate;  burrowing 


habit.  Natica,  British.  Amaura,  Sigaretus.  1 
Fam.  ^l.—LameUariidae.  Shell  thin,  more  or  less  covered  by  th 
mantle;    no  operculum.   Lamdiana.    Vdi^na.  Marsemmi, 
Onddiopsis,  hermaphrodite. 
Fam.  43. — Trichotropidae.   Shell  with  short  spire,  carinate  and 

pointed.  Triehatropis. 
Fam.  43. — SeguenBiiaM.    Shell  trochiform,  with  canaltculated 

aperture  ano  twisted  columella.  Sciuenxia,  abyssal. 
Fam.  44. — Janthinidae.    Shell  thin;    operculum  absent;  ten- 
tacles bifid;  foot  secretes  a  float;  pelagic.   Janthina.  S^diusia. 
Fam.  ^.—Cypraeidae.   Shell  inroUed,  solid,  polished,  aperture 
very  narrow  in  adult;    short  uphon;    anus  posterifu*;  os- 
^radiummth  three  lobes;  mantle  reflected  over  shell.  Cypraea. 
rvstidaria.  (hmta.  PedtcvJana,  attached  to  corals.  Erato. 
Fvm.  46.~-~Tritonidae.  Shell  turriculated  and  siphonated,  thick, 
each  whorl  with  varices;  foot  broad  and  truncated  anteriorly ; 

pallial  siphon  well 
devdopea ;  proboscis 
present.  Trtton.  Per- 
sona. Pattella. 
Fam.  47. — Columbel- 
linidae.  All  extinct. 
Fam.  48. — Cassididae. 
Shell  ventricose.with 
elongated  aperture, 
and  short  spue  ;  pro- 
boscis and  sipnon 
long  ;operculum  with 
marginal  nucleus. 
Cassis.  Cassidaria. 
Oniscia. 


Fam-io — Oocorytkidae. 
Shelf  globular  and 


Fig.  32. — ^Animal  and  shell  of  Ontla. 
b.  Cephalic  tentacles.  « 
d.  Foot. 

A,  Mantle-skirt,  which   b  naturally 
frarried  in  a  reflected  condition  so  as 

to  cover  the  sides  of  the  abtSL  _ 

ventncose;  aperture 

oval  and  canticulated;  operculum  spiral.  Oocory^,  abyssal. 
Fam.  50. — Dtdiidae.  Shell  ventncose,  with  short  spire,  and  wide 

ap^ure;  no  varices  and  no  operculum;  foot  very  broad,  with 

projecting  anterior  angles;  siphon  long.   Dolium,  Pynda. 
Fam.  5i.—Solariidae.  Solarium.    Torinia.  Fluxina. 
Fam.  52. — Scalariidae.   Shell  turriculated,  with  elongated  spire; 

proboscis  short;     siphon  rudimentary.    Scalaria.  Egtisia. 

Crossea.  Aclis. 

The  three  following  families  have  neither  radula  nor  jaws,  and 
are  therefore  called  Aglossa.  They  have  a  well-developed  proboscis 
which  is  used  as  a  suctorial  oi^n;  some  are  abyssal,  but  the  majority 
are  either  commensals  or  paradtes  of  Echinoderms. 


Fam..  ^.—Py^amid^Hdae.   Summit  of  spire  heterostrophic ;  a 

projection,  the  mentum,  between  head  and  foot ;  operculum 

present.  Pyramidella.  Turbonilla. 

Odosiotnia,  British,  ifyxa. 
Fam.  54. — Eulimiiae.  Visceral  mass 

still  coiled  spirally;     shell  thin 

and  shining.    Eulima,  foot  well 

developed,   with   an  operculum, 

animal  usually  free,  but  some  live 

in  the  digestive  canty  td  HcAo- 

thurians.  Mvcronalia,  foot  re- 
duced, but  still  operculate*  eyes 

{)resent,  anim^  fixed  by  its  very 
on^  proboscis  which  is  deeply 
buneci  in  the  tissues  of  an  Echino- 
derm,  no  pseudopallium.  StyHfer, 
the  operculum  is  lost,  ajdmaf  fixed 
by  a  fai^  proboscis  which  forms  a 
pseudopallium  covering  the  whole 
shdl  except  the  extremity  of  the 
spire,  parasitic  on  all  groups  of 
Echinoderms.  Bnlosiphon,  visceral 
mass  still  coiled;  shell  much  re- 
duced, proboscis  very  long  forming 
a  pseudopallium  which  covers  the 
whole  body  and  projects  beyond 
in  the  form  of  a  siphon,  foot  and 
nervous  system  present,  eyes, 
branchia  and  anus  absent,  para- 
site in  the  Holothurian  iJeima  FiG.  sa.—Section  erf  the 
blakei  in  the  Indian  Ocean.  shell  of  Triton,  Cuv.  (From 

Fam.  55.— Bntoconchidae.  No  shell;  Owen.) 
visceral  mass  not  coiled;      no  a.  Apex, 
sensory  organs,  nervous  system,  ac,  Sphoual  notch  of  the 
branchia  or  anus;   body  reduced      mouth  of  the  shell, 
to  a  more  or  less  tubular  sac;  oc  to      Mouth  of  the  shell, 
hermaphrodite   and    viviparous;  w,  w,  whorls  of  the  shell, 
parasitic  in  Holothurians ;   larvae  j,  s.  Sutures, 
are  veligers,  with  shdl  and  oper-     Occupying  the  axis,  and 
culum.   Entoc<^,  mouth  at  tree  exp<Med  by  the  section,  is 
extremity,  animal  fixed  by  aboral  seen  the     columella  "  or 
orifice  m  pseudopallium,  Pacific,  spiral  pillar.    The  upper 
Entoconcha,  body  elongated  and  whorls  of  the  shell  are  seen 
tubular,  animal  fixed  by  the  oral  to  be  divided  into  separate 
extTHnity,     protandric     herma^  chambers  by  the  tonna- 

Ehrodite,  parasitic  in  testes  of  tion  of  succesuvely  fonned 
lolothurians  causing  their  abor-  *'  septa." 
tion.    Enteroxenos,  no  pseudo- 
pallium and  no  intestine,  herma^rodite,  larvae  with  operculum. 
Tnbe  7. — Hbteeofoda.   Pelagic  Taenit^lossa  with  foot  large 
and  laterally  compressed  to  form  a  fin. 
Fam.  I.  AllanUdae.   Visceral  sac  and  shell  coiled  in  one  plane; 
foot  divided  transversely  into  two  parts,  posteriw  part  bearing 
an  operculum,  anterior  part  forming  a  fin  provided  with  a 
sucker.  Atlanta.  Oxyeyrus. 
Fam.  3. — Cannariidae.  Visceral  sac  and  shdl  small  in  proportion  to 
the  rest  of  the  body,  which  cannot  be  withdrawn  into  the  ^dl; 
foot  elongated,  fin-shaped,  with  sucker,  but  without  operculum. 
Carinaria.  Cardiopoda. 
Fam.  3. — Ptgroirackaeidae.  Visceral  sac  very  much  reduced; 
without  shell  or  mantle;   anus  posterior;   foot  provided  with 
sucker  ia  male  only.  Plerotrachaea.  Firtdoida.  Pterosoma. 
Sub-order  3.-^TSiroGU)s$A.  ^  Radula  narrow  with  one  lateral 
tooth  on  each  nde,  and  one  median  tooth  or  none. 
Tribe  r. — Racqiglossa.  Radula  with  a  median  tooth  and  a  nngle 


Fig.  34. — Female  Jantkina,  with  egg-float  (o)  attached  to  the  foot; 
b,  ^-capsules;  c,  ctenidium  ^f-plume);  d,  cephalic  tentacles. 

tooth  on  each  side  of  it.  Formula  1:1:1.  Rudimentary  jaws 
present. 

Fam.  I. — Turbinellidae.   Shell  solid,  piriform,  with  thick  folded 

columella;    lateral  teeth  of  radula  bicuspidate.  Tnrbindia. 

Cynodonta.   Fulgur.  Hemifusus.   Tudida.  Strepsidwa.^ 
Fam.  2. — Fasciolariidae.     Shell  elongated,  with  loi^  siphon;, 

lateral  teeth  of  radula  multicuspidate.    Fasciolaria.  rusus. 

Clavella.  Latirus. 
Fam.  3. — Mitridae.  Shell  fusiform  and  solid,  aperture  elongated, 

columella  folded;    no  operculum;   eyes  on  sides  of  tentacles. 

Mitra.    Turricida.   Cylitidromitra.  Imbricarta. 
Fam.  4. — Buccinidae.   Foot  large  and  broad;   eyes  at  base  of 
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tentadei ;    .QBercidun     horny.  .  Btucmwn*  Girysaiomus. 

Liomesus,      Cominelk^      Triionidea.      Pimnia,  Bmkria. 

Pkos,  Dipsatits. 
Fam.  5. — aassidae.    Foot  broad,  mth  two  ilender  posterior 

appendages;  operculum  uoguiculate.    Nassa,  marine,  British. 

Canidia,  fluviatfle.  BvUia. 
Fam.  6. — Mvricidae.  Shell  with  moderately  long  spire  and  canal, 

ornamented  with  ribs,  often  smny;  foot  truncated  anteriorly. 

iivfex,  Brideh.     TVo^Am,  British.     Typhis.  Urosalpinx. 

Laehesis. 

Fam.  7. — Purpuridae.  Shell  thick,  with  short  spire,  last  whorl 
large  and  canal  short;  aperture  wide;  operculnm  h<vny. 
Purpura,  British.  Rapana.  lioruceros.  Sislrum.  Con- 
cholipas. 

Fam.  %.-~-Haliidae.  Shell  ventricose,  thin  and  smooth,  with  wide 
t^jerture;  foot  lar^e  and  thick,  without  operculum.  Halia. 

Fam.  9. — Cancellaritdae.  Shell  ovoid,  with  short  8i»re  and  folded 
columdla;  foot  small,  no  operculum;  siphon  short.  Can~ 
ceUaria. 

Fam.  10. — Columbeliidae.  Spire  of  shell  prominent,  aperture 
narrow,  canal  very  short,  columella  crenelated;  foot  large. 
CotumbeUa. 

Fam.   II. — Cora&iophiUdae.     Shell  irr^Iar;  radula  absent; 

foot  and  ^phon  short;  sedentary  animalSi  living  tn  corals. 

CoraUiophiki.    ShixockUus.    Leptoconchus.    iiofflus.  _  Rapa. 
Fam.  12. — VoluUdae.   Head  much  flattened  and.  wide,  with  eyes 

on  ddes;  foot  broad;  ^phon  with    Internal  at^>endage8. 

Vofttto.  GuiviUea,  Cymba. 
Fam.  i^. — OUvidae.    Foot  with  anterior  transverse  groove;  a 

posterior    pallial    tentacle ;    generally    burrowing.  Ofwia. 

Olittdla.  AndUaria.  Agartmta. 
Fam.  14. — MargindUdae.  Foot  very  large;  mantle  reflected  over 

shell.   Margindta.  PseudomarginieUa. 
Fam.   15. — Harpidae.     Foot  very  large;  without  operculum; 

shell  with  short  spire  and  lortgitudinal  ribs;  siphon  long. ! 

Rarpa, 

Tribe  2. — ^ToxiGLOSSA.  No  jaira.  No  median  tooth  in  radula. 
Formula:  i:o:I.  Pcnaon-gland  present  whose  .duct  traverses 
the  nerve-coUar. 

Fam.  I. — Pleurottmatidae.   Shell  fusiform,  vnth  dongated  sf^re; 

margin  of  shell  and  mantle  notched.   Pleitratema.  Ckuatula. 

iiangiUa.  Bda.  Pusionella.  Pontiotkouma. 
Fam.  2. — Terehridae.   Shell  turriculated,  with  numerous  whorls; 

aperture  and  operculum  oval;  eyes  at  summits  of  tentacles; 

siphon  long.  Terebra. 
Fam.  3. — Cmidae.    Shell  conical,  with  very  short  spire,  and 

narrow  aperture  with  parallel  borders;  operculum  unguiform. 

Conm* 

■  Sub-Class  n.— EtrrmfKEuiA 

The  most  important  gennal  diaracter  of  the  Euthyneura 
is  the  absence  of  torsion  in  the  viscraal  oommissore,  and  the 
more  posterior  position  of  the  anus  and  pallial  organs.  Compara- 
tive anatomy  and  embryology  prove  that  this  condition  is  due, 
not  as  formerly  supposed  to  a  difference  in  the  relations  of  the 
visceral  commissure  which  prevented  it  from  being  included  in 
the  torsion  of  the  visceral  hump,  but  to  an  actual  detorsion  which 
has  taken  place  in  evolution  and  is  repeated  to  a  great  extent 
in  individual  development.  In  several  of  the  more  primitive 
forms  the  same  torsion  occurs  as  in  Streptoneura,  viz.  in  Actaeon 
and  Idmadna  among  Opistfaobranchia,  and  ChiHna  among 
Pulmonata.  Actaeon  is  i»osobranchiate,  the  visceral  commissure 
is  twisted  in  Actaeon  and  CkiHna,  and  even  slightly  still  in  Bulla 
and  Scaphander;  in  Actaeon  and  Limacimt  the  osphradium  is 
to  the  left,  innervated  by  the  suprarintestinial  gan^^on.  But 
in  the  other  members  of  the  sub-class  the  detorsion  of  the  visceral 
mass  has  carried  back,  the  anus  and  circtmianal  complex  from  the 
anterior  dorsal,  region  to  the  right  side,  as  in  BuUa  and  Aplysia, 
or  even  to  the  posterior  end  ot  the  body,  as  in  PhiHne,  Oncidium, 
Doris,  8cc.  Different  degrees  of  the  same  process  of  detorsion  are, 
as  we  have  seen,  exhibited  by  the  Heteropoda  among  the  Strepto- 
neura,  and  both  in  them  and  in  the  Euthyneura  the  detorsion 
is  aasodated  with  degeneration  of  the  ^leU.  Where  the  modifica- 
tion is  carried  to  its  extreme  degree,  not  only  the  shell  but  the 
pallial  cavity,  ctenidium  and  visceral  hump  disappear,  and  the 
body  acquires- a  simple  elongated  fonn  and  a  secondary  external 
symmetry,  as  in  Fterotrachaea  and  in  Doris,  Eolis,  and  other 
Nudibranchia.  These  facts  afford  strong  support  to  the  hypo- 
thesis that  the  weight  of  the  shell  is  the  original  cause  of  the 
toisioQ  of  the  dorsal  visceral  mass  in  Gastropods.  But  this 
hypothesis  leaves  the  elevation  of  the  visceral  mass  and  the 
exogastric  coiling  of  the  shell  in  the  ancestral  form  unexplained. 
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In  those'  Euthyneura  in  wbith  the  shell  is  entirdiy  absent  in  the 
adult,  it  is,  except  in  the  three  genera  Cenia,  Runcina  and 
Vaginula,  developed  in  the  larva  and  then  falls  off.  In  other 
cases  (Tectibranchs)  the  reduced  shell  is  enck>sed  by  upgrowths 
of  the  edge  of  the  mantle  and  becomes  internal,  as  in  many 
Cqihalopods.  A  few  Euthyneura.  in  which  the  shdl  is  not  mudi 
reduced  retam  an  operculum  in  tike  adult  state,  e.g.  Actaeon, 
Limacina,  and  the  marine  Pulnonate,  Amph^hda.  T^  detnted 
visceral  commissure  shows  a  tendency  to  the  concentration 
of  all  its  elements  round  the  oesophagus,  so  that  except  in  the 
BuUomorpha  and  in  Aplysia  the  whole  nervous  system  is  aggre- 
gated in  the  cephalic  region,  either  dorsally  or  vmlrally.  The 


Fig.  ^.—Acera  bvltata.    A  single  row  of  teeth  of  the  Radula. 
(Formula,  x.l.x.) 

radula  has  a  number  of  uniform  teeth  on  each  side  of  the  median 
tooth  in  each  transverse  row.  The  head  in  most  cases  beats 
two  pairs  of  tentacles.   All  the  Euthyneura  are  hermaphrodite. 

In  the  most  primitive  condition  the  genital  duct  is  sin^ 
throu^iout  its  length  and  has  a  single  external  aperture;  it  is 
therefore  said  to  be  monauUc.  The  hermaphrodite  aperture  is 
on  the  right  side  near  the  opening  of  the  paUial  cavity,  and  a 
ciliated  groove  conducts  the  spermatozoa  to  the  penis,  which  is 
situated  more  anteriorly.  This  is  the  condition  in  the  Btdlo- 
morpha,  the  Aplysiomorpha,  and  in  one  Fulmonate,  Pythia. 
In  some  cases  while  the  original  aperture  remains  imdivided, 
the  seminal  groove  is  closed  and  so  converted  into  a  canal. 
This  is  the  modification  foxmd  in  Cavolinia  longirostris  among 
the  BuUomorpha,  and  in  all  the  Auriculidae  except  Pythia.  A 
further  degree  of  modification  occurs  when  the  male  duct  takes 
its  origin  from  the  hermaphrodite  duct  above  the  external 
opening,  so  that  there  are  two  distinct  apertures,  one  male  and 
one  female,  the  latter  beii^  the  original  opening.  The  genital 
duct  is  now  said  to  be  diaulic,  as  in  Fo/oato,  OncidiopsiSt  Actaeon, 
and  LeUger  among  the  Bulknnoipha,  in  the  PUwobramdndae, 
in  the  Nudibrandbia,  ncept  the  Doridomorpha  and  most  of 
the  Elysiomorpha,  and  in  the  Pulmonata.  Origumlly  in  this 
condition  the  female  aperture  is  at  some  distance  from  the  male, 
as  in  the  Basommatophora  and  in  other  cases;  but  in  some 
forms  the  female  aperture  itself  has  shifted  and  come  to  be 
contiguous  with  the  male  opening  and  penis  as  in  the  Stylom- 
matophora.  In  all  these  cases  the  female  duct  bears  a  bursa 
copuhUiix  or  receptaculum  seminis.  In  some  forms  this  recept- 
acle acquires  a  separate  external  opening  remaining  connected 
with  the  oviduct  internally.  There  are  thus  two  female  openings, 
one  for  copulation,  the  other  icx  oviposition,  as  well  as  a  male 
opening.  The  genital  duct  is  now  trifurcated  or  triaulic,  a 
condition  which  is  confined  to  certain  Nudibrandbs,  vis.  the 
Doridomorpha  and  most  of  the  Elysiomorpha. 

The  Fteropoda,  formerly  regarded  as  a  distinct  class  of  the 
MoUusca,  were  interpreted  by  E.  K.  Lankester  as  a  branch  of 
the  Cephalopoda,  chiefly  on  account  of  the  protrusible  sucker- 
bearing  processes  at  the  anterior  end  of  Pnettmonoderma.  These 
he  considered  to  be  homologous  with  the  arms  of  Cephalopods. 
He  fully  recognized,  however,  the  similarity  of  Pteropods  to 
Gastropods  in  their  general  asymmetry  and  in  the  torsion  of  the 
visceral  mass  in  Limacimdae.  It  is  now  understood  that  th^ 
are  Euthyneurous  Gastropods  adapted  to  natatory  locomoticm 
and  pelagic  life.  The  sucker-bearing  processes  <^  Pneuntono' 
derma  are  outgrowths  of  the  probosds.  The  fins  of  Pteropods 
are  now  interpreted  as  the  expanded  lateral  margins  of  the  foot, 
termed  parapodia,  not  homologous  with  the  siphonof  Cephalopods 
which  is  formed  from  epipodia.  The  Thecosomatous  Fteropoda 
are  allied  to  BvUa,  the  Gymnosomatous  forms  to  Aplysia.  The 
Euthyneura  comprises  two  orders,  Oj^isthobrancl^  and  Pul- 
monata. 
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Order  i.— Opisthobranchia.  Marine  Euthyneura,  the  more 
archaic  fonos  of  which  have  a  relattvdy  large  foot  and  a  finsiU 
viaceral  hump,  from  the  base  of  which  projects  on  the  right  ude  a 
abort  mantle-sldrt  The  anuB  is  placed  in  such  forms  far  bade  beyond 
tbe  maiitle-ekirt.  In  front  of  the  anus,  and  onty  partially  corored 


ry 

Fig.  36. 

A,  Vel^r-larva  of  an  Opisthobranch  {,PolyctTa).  f.  Foot ;  op, 
operculum;  mn,  anal  papilla;  ry,  dry,  two  portions  ch  unabsorbed 
nutritive  on  either  side  of  we  intestine.  The  right  otocyst  is 
seen  at  the  root  of  the  foot. 

B,  Trochosphere  of  an  Opisthobranch  {PUwobranchidium) 
showing — skgr,  the  shell-gland  or  primitive  shell-sac;  »,  the  cilia  of 
the  velum;  ph,  the  commencing  stomodaeum  or  oral  invagination; 
el,  the  left  otocyst ;  fgt  red-coloured  pigment  spot. 

C,  Diblastula  m  an  Opisthobnmch  {Palyeera)  with  elongated 
blastopore  oi. 

(All  from  Lankester.) 

by  the  mantle-skirt,  is  the  ctenidium  mth  its  free  end  turned  back- 
wards. The  heart  lies  in  front  of,  instead  of  to  the  ade  of,  the  attach- 
ment of  the  ctenidium — hence  Opisthobranchia  as  opposed  to 
"  Prosobranchia,"  which  correspond  to  the  Streptoneuia,  A  shell 
is  possessed  in  the  adult  state  by  but  few  Opisthobranchia,  but  aQ 

gass  through  a  veliger  larval  stage  with  a  nautiloid  shell  (fig.  ^6). 
lany  Opisthobranchia  have  by  a  process  of  atrophy  lost  the  typical 
^  ctenidium  and  the  mantle- 


skirt,  and  have  developed 
other  organs  in  their  place. 
As  in  some  Pectinibranchia, 
the  free  margin  of  the 
mantle-skirt  is  frequently 
reflected  over  the  shell 
when  a  shell  exists;  and, 
as  in  some  Pectinibranchia, 
broad  lateral  outgrowths 

Fig.  57.-PhyUirhoi  buuphala,  twice  l^i'^I^iiH^^.^lf/^ 
the  natural  size,  a  transpar^t  pisciform  l*ThS  ^t^r  S 
pelagic  Opisthobranch" The  internal  ^  I^ol 
Sreansare  shown  as  seen  bytransmitted      "^"^  °* 
light.    {After  W.Keferst^i.)  '^xfe^L.: 

a.  Mouth. 

b.  Radular  sac. 
e,  Oesophagus. 
d.  Stomach. 

c.  Intestine. 
/',  Anus. 

£>  ^  s'f  i'"'  The  four  lobes  of  the  liver. 
n,  The  heart  (auricle  and  ventricle). 
I,  The  renal  sac  (nephridium). 


The  variety  of  special 
developments  of  structure 
accompanying  the  atrophy 
of  typical  organs  in  the 
Opisthobranchia  and 
general  degeneration  of 
organization  is  very  great. 
The  members  of  the  order 
present   the   same  wide 


The  ciliated  communication  of  the  range  of  superficial  appear- 
'  ance  as  do  the  Pectini- 


branchiate  Streptoneura, 
forms  carrying  well-de- 
veloped spiral  shells  and 
large  mantle-skirts  being 
included  in  the  group, 
together  with  flattened  or 


renal  sac  with  the  pericardium, 
m,  The  external  opening  of  the  renal  sac. 
n,  The  cerebral  ganglion, 
o.  The  cephalic  tentacles. 
/,  The  genital  pore. 
y.  The  ovo-testes. 

w.  The  parasitic  hydromedusaJlfnerira.  Z^'aZ^TS^J^I^^Z^^I 
usually   found   attached   in   this  ^^hl  LTlt 

position  by  the  aboral  pole  of  its  5".*  <>*  the  sub- 

f,„K«.iu  stitution  of  other  parts  for 

the  mantle-skirt  Vnd  for 
the  gill  which  the  more  degenerate  Opisthobranchia  exhibit,  this  order 
stands  alone.  Some  Opisthobranchia  are  striking  examples  of  de- 
^neration  (some  Nudibranchia),  having  none  of  those  regions  or 

Srocesses  of  the  body  developed  whidi  distinguish  the  archaic 
loUusca  from  such  flat-worms  as  the  Oendrocod  Planarians.  In- 


deed, were  it  not  for  their  retention  of  the  characteristic  odonto- 
phore  we  should  have  little  or  no  indication  that  such  forms  as 
Ph^irhoi  and  LimaporUia  really  belong  to  the  Motlusca  at  all. 
The  interesting  little  Bkodope  veranyii,  which  has  no  odontophore, 
has  been  a^ociated  by  systematists  both  with  these  amplified 
Opisthobranchs  and  with  Rbabdocoel  Planarians. 

In  many  respects  the  sea-hare  {Aplysia),  of  which  several  species 
are  known  (some  occurring  on  the  English  coast),  serves  as  a  con- 
venient example  of  the  fullest  development  01  the  organization 
characteristic  of  Opisthobranchia.  The  woodcut  {6^.  38)  g^ves  a 
faithful  representation  of  the  great  motnlity  of  the  various  parts 
of  the  body.  The  head  is  well  marked  and  joined  to  the  body  by  a 
somewhat  constricted  neck.  It  carries  two  pairs  of  cephalic  tentacles 
and  a  pair  of  sessile  eyes.  The  visceral  hump  is  low  and  not  drawn 
out  into  a  spire._  The  foot  is  long,  carrying  the  oblong  visceral  mass 
upon  it,  and  projecting  (as  metapodium)  a  Tittle  beyond  \t{f).  Later- 
ally the  foot  gives  rise  to  a  pair  of  mobile  fleshy  lobes,  the  parapodia 
(ep),  which  can  be  thrown  up  so  as  to  cover  in  the  dorsal  surface  of 
the  animal.  Such  parapodia  are  common,  though  by  no  means 
universal,  amon^  Opisthobranchia.  The  torsion  of  the  visceral 
hump  is  not  earned  out  very  fully,  the  consequence  being  that  the 
anus  has  a  posterior  position  a  Little  to  the  right  of  the  median  line 
above  the  metapodium,  whilst  the  branchial  chamber  formed  by  the 
overhanging  mantle-skirt  faces  the  right  side  of  the  body  instead  of 
lying  well  to  the  front  as  in  Streptoneura  and  as  in  Pulmonale  Euthy- 
neura. The  gill-plume, which  In  Aplysia  is  the  typicalMolluscan  cteni- 
dium, is  seen  in  fig.  39  projecting  from  the  branicnial  sub-palUal  ^pace. 


Fig.  38. — Three  views  of  Aplysia  sp.,  in  various  conditions  of 
expansion  and  retraction.   (After  Cuvler.) 


t.    Anterior  cephalic  tentacles. 
fl,  Posterior  cephalic  tentacles. 
e.  Eyes. 
/,  Metapodium. 
ep,  Epipodium. 
g,  GtU-plume  (ctenidium). 


m,  Mantle-flap  reflected  over  the 

thin  oval  shell. 
OS,  s,  Orifice  formed  by  the  un- 
closed border  of  the  reflected 
mantle-skirt,  allowing  the 
shell  to  ehow. 


pe.  The  spermatic  groove. 

The  relation  of  the  delicate  shell  to  the  mantle  is  peculiar,  since  it 
occupies  an  oval  area  upon  the  visceral  hump,  the  extent  of  which 
is  indicated  tn  fig.  38,  C,  but  may  be  better  understood  by  a  glance 
at  the  figures  of  the  allied  gnius  TJmhreUa  (fig.  40),  in  which  the 
margin  of  the  mantle-skirt  coincides,  iust  as  it  does  in  the  Hmpetf 
with  the  margin  of  the  ^ell.  But  in  Aplysia  the  mantle  is  reflected 
over  the  edge  of  the  shell,  and  grows  over  Its  upper  surface  so  as  to 
completely  enclose  it,  excepting  at  the  small  central  area  s  where 
the  naked  shell  is  exposed.  This  enclosure  of  the  shell  is  a  permanent 
development  of  the  arrangement  seen  in  many  Streptoneura  {e.g. 
Pyrula,  Ovula,  see  figs.  18  and  32),  where  the  border  of  the  mantle 
can  be,  and  usually  is,  drawn  over  the  shell,  though  it  is  withdrawn 
(as  it  cannot  be  in  Aplysia)  when  they  are  irritated.  From  the  fact 
that  .4^yjta  commences  its  life  as  a  free-swimming  velieer  with  a 
nautiloid  shell  not  enclosed  in  any  way  by  the  border  of  the  mantle. 
It  is  clear  that  the  enclosure  of  the  shell  in  the  adult  is  a  secondary 
process.  Accordingly,  the  shell  of  Aplysia  must  not  be  confounded 
with  a  primitive  shell  in  its  shell-sac,  such  as  we  find  realized  in  the 
shells  of  Chiton  and  in  the  plugs  which  form  in  the  remarkable 
transitonr "  shell-sac  "  or  "  snell-eland  "  of  MolloScan  embryos  (see 
figs.  26, 00).  Apiysia,  like  other  Mollusca,  developsa  {Himitlve  shell- 
sac  in  its  trochosphere  stage  of  development,  which  disappears  and 
is  succeeded  by  a  nautiloid  shell  (fig.  36).  This  forms  the  nucleus 
of  the  adult  shell,  and,  as  the  animal  grows,  becomes  enclosed  by  a 
reflection  of  the  mantle-skirt.  When  the  shell  of  an  Aplysia  enclosed 
in  its  mantle  is  pushed  well  to  the  left,  the  sub-palKal  ^lace  is  fully 
exppsed  as  in  fig.  39,  and  the  various  apertures  of  tbe  body  aie  seen. 
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Posteriorly" wo  ihave  thtf  anut,.  in- front  of  tliis  the  lot^fttc  siU-^plunie, 
beti*9(&  tlie  two  (hence  corfespondiog  in  pofikion  to  tb»t  ot  the 
PeotinibrBnchia)  we  have  the  aperture  of  the  renal  organ.  Jn  front, 
near  the  anterior  attachment  of  the  gUl-f^unie,  is  the  oflphradium 

(olfactory  organ)  dis- 
covered by  J.  W. 
Spei^;el,  yellowish  in 
colour,  in  the  typical 
position,  and  overlying 
an  olfactory  ganglion 
with  typical  nerve-con- 
nexion (see  fig.  43).  To 
the  right  of  Mengel'a 
oephradium  is  the  open- 
ing of  a  peculiar  gland 
which  has,  when  dis- 
sected out,  the  form  of 
a  bunch  of  grapes;  its 
secretion  is  said  to  be 
poisonous.  On  the 
under  side  of  the  free 
edge  of  the  mantle  are 
utuated  the  numerous 
small  cutaneous  glands 
which,  in  the  lai^ 
Aptysia  camelus  (not 
in  other  species),  form 
the  purple  secretion 
which  was  Icnown  to 
the  ancients.  In  front 
Fig.  3Q.—A^ysia  leporina  (camelus,  of  the  oaphradium  is 
Ciiv.),  with  epipodia  and  mantle  reflected  the  ^n^e  genital  pore, 
away  from  the  mid-line.  (Lankester.)  thcaipertiire  of  the  com- 
a.  Anterior  cephalic  tentacle. 

Posterior  cephalic  tentacle;  between  a 
and  b,  the  eyes. 
Right  epipodmm. 
Left  epipodium. 
Hinder  part  of  visceral  hump. 
fp.  Posterior  extremity  of  the  foot.  a  -j  -  . 

^  An^  part  of  the  foot  underlying  the  Sy=  this 

The  ctenidium  (branchial  plume).  ^'^"^ 
The  mantle-skirt  tightly  spread  over  the  and  form  a  canal.  At 
horny  shell  and  pushed  with  it  towards       termination  by  the 
the  l^t  side.  of  the  head  is  the 

*;  The  spermatic  giwve.  muscular  'ntroverted 

A.  The  common  genital  pore  (male  and  P*"!""  ,      '^l*  J""**^ 
female),  I»rt  of  the  foot  (not 

/,   Orifice  of  the  grape-shaped  (supposed  'i^f™J'{  -^Tt,.  ™^ 
poisonous)  gland.  diagrams)  is  the  open- 

m.  The  osphradium  (olfactory  organ  of  l"L.-    *  large  mucus- 
Spengel).  ^    ^  R^^*.  very 

n.  Outline  of  part  of  the  renal  sac  (neph-  J°"?^_^  ""^ 

ridiumjbdow  the  surface.  ^SSSf"^"^**  x 

0,  External  aperture  of  the  nephridium.  ,  ™P  regard  to  in- 
p  Anus.  ternal  organuration  we 

'  may   commence  with 

the  diwrnsition  of  the 
venal  oritan  (n^hridium),  the  external  opening  of  which  has  already 
been  noted.  The  position  of  this  cmenit^  and  other  features  of  the 
renal  or^n  were  determined  by  J.  T.  Cunnii^ham. 

There  is  considerable  uncertamty  with  respect  to  the  names  of 
the  species  of  ii^yjHi.  There  aie  two  forms  which  are  very  common 
in  the  Gulf  of  Naples.  Oneisqniteblackinco^Mirtanduieasunsiiiien 


6. 

c, 
d, 

i 

I: 


mon  or  hermaphrodite 
iuct.  From  this  point 
there  passes  forward  to 
the  nght  side  of  the 
head  a  groove — the 
spermatic  groove — 
down  which  tne  sper- 


FiG.  40. — Umbreila  mediierranea.  o,  mouth;  6,  cephalic  tentacle; 
A,  gill  (ctemdium).  The  free  edge  of  the  mantle  is  seen  just  below 
the  margin  of  the  shell  (compare  with  Aplysia,  fig.  39).  (From 

Owen.) 

outstretched  8  or  9  in.  in  length.  The  other  is  light  brown  and  (wme- 
what  smaller,  its  length  usually  not  exceeding  7  in.  The  first  is 
flaccid  and  sluggish  in  its  movements,  and  has  not  much  power  of 
contraction ;  its  epipodial  lobes  are  enormously  deroloped  and  extend 
(or  fprwardaloiu;  the  bod^ ;  it  ^ves  out  when  handled  an  abundance 
of  purple  liquid,  which  is  derived  from  cutaneous  glands  situated 


on  under  side  aS  the  tee  edge  of  the  mantle.  Aocoiding  to  F. 
BlQchmann  it  is  identical  with  A.  camtlut  of  Cuvier,  The  other 
species  is  A.  depiians;  it  is  firm  to  the  touch,  and  contracts  forcibly 
when  irritated ;  the  secretion  of  the  mantle-glands  is  not  abundant* 
and  is  milky  white  in  appearance.  The  kidney  has  similar  relations 
in  both  species,  and  is  identical  with  the  organ  spolnn  oif  by  many 
authors  as  the  triangular  gland.  Its  superfieud  extent  is  seen  when 
the  fdds  coveriiw  the  sheU  are  cut  away  and  the  shell  removed;  the 
external  surface  forms  a  triangle  with  its  base  bordering  the  peri- 
cardium, and  its  apex  dinected  posteriorly  and  reaching  to  the  left- 
hand  posterior  comer  of  the  shell-chamHer.  The  dorsil  surface  of 
the  Iddney  extends  to  the  left  bevond  the  shell-chamber  beneath  the 
skin  in  the  space  between  the  shell-^rhamber  and  the  left  parapodium. 

When  the  animal  is  turned  on  its  left-hand  side  and  the  mantle- 
chamber  widely  opened,  the  gill  being  turned  over  to  the  left,  a 
part  of  the  kidney  is  seen  beneath  the  akin  between  the  attachment 
of  the  gill  and  the  right  parapodium  (fig.  39).  On  examination 
this  is  found  to  be  the  under  surface  of  the  posterior  limb  of  the 
gland,  the  upper  surface  of  which  has  just  been  described  as  lying 
beneath  the  shell.  In  the  postmor  third  of  this  portion,  close  to 
that  edge  which  b  adjacent  to  the  base  of  the  gill,  is  the  external 
opening  (fig.  39,  0).  _ 

When  tne  pericardium,  is  cut  open  from  above  in  an  animal 
otherwise  entire,  the  anterior  face  of  the  kidney  is  seen  forming 
the  posterior  wall  of  the  pericardial  chamber ;  on  the  deep  edge  of 
this  face,  a  little  to  the  left  of  the  attachment  of  the  auricle  to  the 
floor  of  the  pericardium,  is  seen  a  depression;  this  depression  con- 
tains the  opening  from  the  pericardium  into  the  kidney. 

To  complete  the  account  of  the  relations  of  the  oi^n:  the  right 
anterior  comer  can  be  seen  superficially  in  the  wall  of  the  mantle- 
chamber  above  the  gill.  Thus  the  base  of  the  rail  passes  in  a  slant- 
ing direction  across  the  right-hand  ude  of  the  tcidiiey,  the  posterior 
end  being  dorsal  to  the  apex  of  the  gland,  and  the  anterior  end 
ventral  to  the  right-hand  corner. 

As  so  great  a  part  of  the  whole  surface  of  the  kidney  lies  adjacent 
to  external  surfaces  of  the  body,  the  remaining  part  which  faces 
the  internal  oreans  is  small;  it  consists  oi  the  le^^  part  of  the  uader 
surface;  it  is  level  with  the  floor  ^  the  pericardium,  and  lies  over 
the  globular  mass  formed  by  the  liver  and  convoluted  intestine. 

Thus  the  renal  organ  of  Aplysia  is  shown  to  conform  to  the 
MoUuscan  type.  The  heart  lymg  within  the  adjacent  pericardium 
has  the  usual  form,  a  angle  auricle  and 
ventricle.  The  vascular  system  is  not 
extensive,  the  arteries  soon  ending  in  the 
well-marked  spongy  tissue  which  builds 
up  the  muscular  foot,  parapodia,  and 
dorsal  body-wall. 

The  alimentary  canal  commences  with 
the  usual  buccal  mass;  the  lips  are  car- 
tilaginous, but  not  armed  with  horny 
jaws,  though  theae  are  common  in  other 
Opisthobranchs;  the  lingual  ribbon  is 
multidenticulate,  and  a  i»ir  of  salivary 
glands  pour  in  thar  secretion.  The  oeso- 
phagus expands  into  a  curious  gizzard, 
which  is  armed  internally  with  large 
horny  processes,  some  broad  and  thicK, 
others  spinous,  fitted  to  act  as  crushing 
instruments.  From  this  we  pass  to  a 
stomach  and  a  coil  of  intestine  embedded 
in  the  lobes  of  a  voluminous  liver;  a 
caecum  of  large  use  is  given  off  near  the 
commencement  of  the  intestine.  The  liver 
opens  by  two  ducts  into  the  digestive 
tract. 

The  generative  organs  lie  close  to  the  ducts  oC Aptysia. 
coil  of  intestine  and  liver,  a  little  to  the  kester.) 
left  side.   When  dissected  out  they  ap-  ;  Ovo-testis 
pear  as  represented  in  fig.  41.     The  V,  Herraaphr^ite  duct, 
essential  reproductive,  organ  or  gonad  -  Albuminiparous  gland, 
consists  of  both  ovanan  and  testicular  7  Vesicula  seminahs. 
cells  (see  fig.  42).    It  is  an  ovo-testis.  "Jf' Opening  of  the  albu- 
From  it  passes  a  common  or  herma-      miniparous  gland  into 
phrodite  duct,  which  very  soon  becomes      ■  ■       ■   -  •-•!.- 
entwined  in  the  spire  of  a  gland — the 
albuminiparous  gland.   The  latter  opens 
into  the  common  duct  at  the  point  k. 
and  here  also  is  a  small  diverticulum  of 
the  duct  /.     Passing  on,  we  find  not 
far  from  the  genital  pore  a  glandular  c,  SMrmathecaT 
spherical  body  (the  spermatheca  c)  open-      ijg  duct, 
ing  by  means  of  a  longish  duct  into  a.  Genital  pore, 
the  common  duct,  and  then  we  reach 

the  pore  (fig.  39,  k).  Here  the  female  apparatus  terminates.  But 
when  the  male  secretion  of  the  ovo-testis  is  active,  the  seminal 
fluid  passra  from  the  genital  pore  along  the  spermatic  groove  (fig.  39) 
to  the  penis,  and  is  by  the  aid  of  that  eversible  muscufer  organ  intro- 
duced into  the  genital  pore  of  a  second  Aplysia,  whence  it  passes 
into  the  spermatheca,  there  to  await  the  activity  of  the  female 
element  of  the  ovo-testis  of  this  second  Aptysia.  ^A^jer  an  tntervat 


Fig.  41. — Gonad,  and 
accessory    glands  and 
(Lan- 


t  h  e  hermaphrodite 
duct. 

e.  Hermaphrodite  duct 

(uterine  portion). 
6,  Vaginal  portiott  (rf  the 
uterine  duct. 
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of  wme  dayr-poMqdy  meln-the  om  of  the  wcond  Apiysia 
anunence  to  dooend  the  hermaphfodlte  duct;  they  become  en- 


-  ^1  4a.— Follicles  of  the  hermaphrodite  gonads  of  Euthyneurous 
Gastropods.  A,  of  Settx;  B,  of  Eolis;  a,  ova;  6,  developing 
q)ennatocoa;  «,  common  efferent  duct. 

<^oaed  in  a  racid  aecretion  at  the  point  where  the  albuminiparous 
gland  opens  into  the  duct  intertwined  with  it;  and  on  reaching  the 


~ —  —  —     ,     ,.  t^K'""*^  v»     vciBM     wucii  lUCTc  are  present. 

They  are  not  merely  digestive  glands,  but  are  sufficiently  wide  to  act 
as  receptacles  of  food,  and  m  them  the  digestion  of  food  proceeds  just 
as  m  the  udal  portion  of  the  canal.  A  precisely  sinutar  modification 


.oe 


pomt  where  the  qiermathecal  duct  debouches  they  are  impregnated 
by  the  spermatozoa  which  escape  now 
from  the  spermatheca  and  meet  the  ova. 
The  development  of  Aplysia  from  the 
presents  many  points  or  interest  from 
aV       the  point  of  view  of  comparative  embry- 
ology, but  in  relation  to  the  morphology 
of  the  Opisthobranchia  it  is  sufficient  to 
point  to  the  occurrence  of  a  trochoaphere 
and  a  veliger  stage  (fig.  36),  and  of  t 
shell-gland  or  primitive  shell-sac  (fig.  36 
shgr),  which  is  succeeded  by  a  nautiloid 
shell. 

In  the  'nervous  system  of  Aplysia  the 
great  ganglion-pairs  are  well  developed  and 
distinct.  The  euthyneurous  visceral  loop 
is  long,  and  presents  only  one  ganglion  (in 
Aplysta  camdtts,  but  two  distinct  ganglia 
joined  to  one  another  tn  Aplysia  hybrida 
of  the  English  coast),  placed  at  its  extreme 
limit,  representing  both  the  right  and  left 
visceral  ganglia  and  the  third  or  abdominal 
li-tP — Jl  ganglion,  which  are  so  often  separately 

present.  The  diagram  (fig.  43)  shows  the 
nerve  connecting  this  abdomino-visceral 
ganglion  with  tne  olfactory  ganglion  of 
Spengel.  It  is  also  seen  to  be  connected 
with  a  more  remote  ganglion — the  genital. 
Such  special  irregularities  in  the  develop- 
ment of  ganglia  upon  the  visceral  loop, 
and  on  one  or  more  of  the  main  nerves 
connected  with  it,  are  very  frequent.  Our 
figure  of  the  nervous  system  of  Atiysia 
*"  does  not  give  the  small  pair  of  buccal 

fanglia  which  are,  as  in  all  gtossophorous 
  lolluscs,  present  uijon  the  nerves  passing 

system  of  Aplysia,  as  from  the  cerebral  region  to  the  odontophore. 
a  type  of  the  long-  For  a  comparison  of  various  Opistho- 
looped  Euthyneurous  branchs,  Aplysia  will  be  found  to  present 
condition.  The  un-  &  convenient  starting-point.  It  is  one  of 
twisted  visceiBl  1o<h>  the  more  typical  Opisthobranchs,  that  is 
is  lightly  shaded,  to  say,  it  belongs  to  the  section  Tecti- 
(After  Spengel.)  branchia,  but  other  members  of  the  sub- 

ce.  Cerebral  ganglion,  order,  namely,  SuHa  and  Actaeon  (figs.  44 
pl,  Pleural  ganglion,  and  45),  are  less  abnormal  than  Aplysta 
Pe,  Pedal  ganglion.  in  regard  to  their  shells  and  the  form  of  the 
ai.«^,  Abdominal  gan-  visceral  hump.  They  have  naked  spirally 
glion  which  re-  twisted  shells  which  may  be  concealed  from 
presents  also  the  view  in  the  living  animal  by  the  expansion 
supra-intestinal  and  reflection  of  the  parapodia,  but  are  not 
ganglion  of  Strep-  enclosed  by  the  mantle,  whilst  Aetaeon  is 
toneura  and  gives  remarkable  for  possessing  an  operculum 
off  the  nerve  to  like  that  of  so  many  Streptoneura. 
the  osphradium  The  great  development  of  the  parapodia 
(olfactory  organ)  seen  in  Aplysia  is  usual  in  Tectibranctiiate 
0,  and  another  to  Oinsthobranchs.  The  whole  surface  of  the 
an  unlettered  so-  body  becomes  greatly  modified  in  those 
called  "  genital  "  Nuoibranchiate  forms  which  have  lost,  not 
gai^lion.  The  only  the  shell,  but  also  the  ctenidium.  Many 
buccal  nerves  of  these  have  peculiar  processes  developed 
and  ganglia  are  on  the  dorsal  surface  (fig.  46,  A,  B),  or 
omitted.  retain  purely  negative  characters  (fig.  46,  , 

D).  The  chief  modification  of  internal 
organization  presented  by  these  forms,  as  compared  with  Aplysia, 
is  found  in  the  condition  of  the  alimentary  canal  The  liver  is  no 
longer  a  conduct  organ  opening  by  a  pair  <d  ducts  into  the  median 


"Fig  44.~Bidla  vexiUum  (Chemnitz),  as  seen  crawling.  <f ,  oral 
hood  (compare  with  Tethys,  fig,  46.  B),  possibly  a  contmuation  of 
theepipodia;  &,  6',  cephafic  tentacles.   (From  Owen.)  ' 

of  the  liver  or  great  digestive  gland  is  found  in  the  scorpions,  where 
the  axial  portion  of  the  digestive  canal  is  short  and  straight,  and  the 
lateral  ducts  sufficiently  wide  to  admit  food  into  the  ramifications 
of  the  giand  there  to  be  digested;  whilst  in  the  spiders  the  gland  is 
reduced  to  a  aeries  of  sim_ple  caeca. 

The  typical  character  is  retained  by  the  heart,  pericardium,  and 
the  communicating  nephridium  or  renal  organ  in  all  Opisthobranchs. 
An  mterMting  example  of  this  is  furnished  by  the  fish-like  trans. 
parent  Pkyllvko8  (fig.  37),  in  which  it  is  possible  most  satisfactorily 
to  study  m  the  hving  anunal,  by  means  of  the  microscope,  the  course 
ol  the  blood-stream,  and  also  the  reno-pericardial  communication. 
In  many  of  the  Nudibranchiate  Opisthobranchs  the  nervous  system 
presents  a  concentration  of  the  ganglia  (fig.  48),  contrasting  greatly 
with  what  we  have  seen  in  Aplysia.  Not  only  are  the  pleural  ganglia 
fused  to  the  cerebral,  but  also  the  visceral  to  these  (see  in  further 
illustration  the  condition  attained  by  the  Pulmonate  Limnatus. 

(fig.' 

from 

supply  _  __     

somewhat  anteriorly— ijn  the  dorsal  surface— Being  given  off  from 
the  hinder  part  (visceral)  of  the  right  compound  ganglion— the 
fellow  to  that  marked  A  in  fig.  48.  The  Eolid-like  Nudibranchs, 
amongst  other  specialities  of  structure,  possess  (in  some  cases  at  any 
rate)  apertures  at  the  apices  of  the  "^cerata  or  dorsal  papillae, 
which  from  the  exterior  into  the  hepatic  caeca.  Some  amongst 
them  {Teritfes,  Eolis)  are  also  remarkable  for  possesang  peculiarly 
modified  cells  placed  in  sacs  (cnidosacs)  at  the  apices  of^ these  same 
papillae,  which  resemble  the  "thread-cells"  of  the  Coelentera. 
According  to  T.  S.  Wnght  and  J.  H.  Grosvenor  these  nematocysts 
are  derived  from  the  hydroids  on  which  the  animals  feed. 

The  development  of  many  Opisthobranchia  has  been  examined— 
*fr  ^Ph"*a<  PUurobranchidium,  Elysia,  Polycera,  Doris,  Tergipes. 
All  pass  through  trochosphere  and  veliger  stages,  and  in  all  a  nauti- 
loid or  boat-hke  shell  is  developed,  preceded  by  a  well-marked 
^ell-gland  "  (see  fig.  36).  The  transition  from  the  free-sviminiiw 
veliger  larva  with  its  nautiloid  shell 
(fig.  36)  to  the  adult  f<Hin  has  not 
b^  properly  observed,  and  many 
interesting  points  as  to  the  true  nature 
<]i  folds  (whether  parapodia  or  mantle 
or  velum)  have  yet  to  be  cleared  up 
by  a  knowledge  of  such  development 
in  forms  like  Tethys,  Dolris,  PhyUidia, 
&c.  As  in  other  Molluscan  groups, 
we  find  even  in  closely-allied  genera 
(for  instance,  in  Aplys%a  and  Pleuro- 
branchidium,  and  other  genera),  the  Tl^^."' I*"^* 
greatest  differences  as  to  the  amount  ■''  op^^uium. 
of  food-material  by  which  the  e^-shell  is  encumbered.  Some 
form  their  diblastula  by  emboly,  others  by  epiboly;  and  in  the 
later  history  of  the  further  development  of  the  enclosed  cells  (arch- 
enteron)  very  marked  variations  occur  in  closely-allied  forms,  due 
to  the  influence  <tf  a  greater  or  less  abundance  of  food-mateiia] 
mixed  with  the  protoplasm  of  the  egg. 

Sub-order  i. — Tbctibranchia.  Oinsthobranchs  provided  in  the 
adult  sUte  with  a  shell  and  a  mantle,  except  Runcina,  Pleuro- 
branchaea,  CymbuUidae,  and  some  Aplysiomorpha.  There  is  a 
ctenidium,  except  in  some  Thecosomata  and  Gymnosomata,  and  an 
osphradium. 

Tribe  1.— BuLLOMORPHA.  The  shell  is  usually  well  developed, 
except  in  Runcina  and  CymbuUidae,  and  may  be  external  or  internal 
No  operculum,  except  in  Actaeonidae  and  Limacinidae.  The  pallial 
cavity  is  always  well  developed,  and  contains  the  ctenidium,  at  least 
m  part;  ctemdium,  except  in  Lopkocerddae,  of  folded  type.  With 


Fig.  45.—Actaeon.  h, 
shell;     oral  hood;  (f,  foot; 
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the  cntcepriott  e(  the  AflualHdtttj  LofihMercidae  ud  TJtecMvmala, 
the  head  u  dcnraid  <^  teittecle*,  and  its  doml  suifaoe  forma  a  digging 


Fig.  46. 

A,  EoKs  papulosa  (Lin.),  dorsal  view. 

St  b.  Posterior  and  anterior  cephalic  tentadet.  c»  The  doml"ceiata.*' 

B,  Tetkys  leporina,  dorsal  viev. 


a,  The  cephalic  hood. 

b,  Cephahc  tentacles. 

c,  Neck. 
^Genital  pore. 


e,  Anus. 
/,  Laive  cerata. 
g.  Smaller  cerata. 
t,  Mat^n  of  the  foot. 


C,  Doris  (AcHnocydus)  tiAavalatus  (Cuv.),  seen  front  the  pedal 
surfaceu 

m,  Month.  /,  Sole  of  the  foot. 

b.  Margin  of  the  head.         sp.  The  mantle-like  einpodiura. 
p,  E,  Dorsal  and  lateral  view  of  Etysia  (Actaeon)  virtdis,  ep, 
eiHpodial  outgrowths.  (After  Keferstdn.) 

disk  or  shield.  The  edges  of  the  foot  form  puapodia,  (^ten  trans- 
formed into  fini.  Fostmoily  the  mantle  forms  a  large  paJlial  lobe 


Fig.  4i7- — Enteric  Canal 
of  Eolis  papulosa.  (From 
G^nbaur.  after  Alder  and 
Hancock.) 
ph.  Pharynx. 

m.  Midgut,  with  its  hepatic 
ap^ndages  h,  all  of 
much  are  not  6gured. 

A   Hind  gut. 

an.  Anus. 


Fig.  48. — Central  Nervous 
System  of  Fiona  (one  of  the 
Nudibranchia),  showing  a  tend- 
ency to  fusion  of  the  great 
ganglia.  (From  Gesenbaur, 
after  Bergh.) 

A,  Cerebral,  pleural  and  visceral 

ganglia  united. 

B,  Pedarganglion. 

C,  Buccal  ganglion. 

D,  Oesophageal   6;aiu:lion  con- 

nected with  rae  buccal. 

a.  Nerve  to  superior  cephalic 

tentacle. 

b.  Nerves  to  inferior  cephalic 

tentacles. 

c.  Nerve  to  geneiattye  organs. 
a.  Pedal  nerve. 

e,  Pedal  comimssure. 
e'.  Visceral    loop   or  commis- 
sure (P). 


under  the  pallial  aperture.  Stomach  generally  provided  with 
chicinous  or  calcified  masticatory  plates,  visceral  commissure  fairiy 
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except  in  Rmdm,  Ltbifer  and  Thwtsoma^.  Henna- 
phrodite  genital  aperture^  connected  with  the  penis  by  a  ciliated 
groove,  except  in  Actaeon,  Lobiger  and  Cavohma  longjrostris,  in 
which  the  spmniduct  is  a  closed  tube.  Animals  either  swim  or 
burrow. 

Fam.  i.—Actaeenidae.  Cephalic  shield  bifid  posterioriy  ;  maxgins 

<]i  foot  sli^dy  developed;  genital  duct  diaulic;  visceral  con^ 

missure     stieptoneur*  ^ 

oua;  _  shell  thick,  with  CT 

IMominent   qiire  and 

elongated  aperture;  a 

horny  operculum. 

Actaeon,  British.  5ait- 

dula.  Tomaidlaea,  ex- 
tinct. AdelaeUuon. 

BvUina.  BuUinula. 
Fam.  2.  —  Ringicuiidae, 

Cephalic  disk  enlarged 

anteriorly,  formirig  an 

open  tube  posteriorly  t 

shell   external,  thick, 

with  prominent  spire; 

no  operculum.  Ringu 

evla.  Pugnus. 

proimnent:  no  tadula:  from  the  Mediterranean,  rnagmfied  two 
shell    external,    with  d>amete«.  (From  Owen.) 

Mouth. 


b.      Pair  of  cephalic  tentades. 
C,  C,  Pteropodial  k}be8  of  the  foot 

d.  Median  web  coimecting  these. 

e,  e.   Processes  of  the  mantle-skirt  re- 

flected over  the  surface  of  the 
sheU. 

t.      The  shell  enclosing  the  visceral 
hump. 

*,     The  median  spine  of  the  sheU. 


inconspicuous  spire. 
Tomatina,  British.  Re- 
iusa.  Vt^mla. 
Fam.  4. — Sca^handridae. 
Cephalic  shield  short, 
truncated  posteriorly ; 
eves  deeply  embedded; 
tnree  calcareous  stom- 
achal plates;  ahdl  ex- 
ternal, with  reduced 
spire.  Sea^iander, 
British.  Atys.  SmaraidiH€lla.  Cylickna,  British.  Atnpkisphyra, 
British. 

Fam.  S. — BuUidae.  Margins  of  foot  well  developed ;  eyes  super- 

ficiaf;  three  chitinous  stomachal  plates;  sh^  external,  with 

reduced  amre.  Bulla,  British.  Haminea,  British. 
Fam.  6. — Aceratidae.    Cephalic  shiri^  continuous  with  neck; 

twelve  to  fourteen  stomachal  plates;  a  posterior  pallial  fila- 
ment pasung  through  a  notch  in  shefi.  Acera,  British.  Cylii^ 

drobuUa.  Volutella. 
Fam.  7. — Aplustndae.   Foot  very  broad;  cephalic  shield  with 

four  tentacles;   shell  external,  thin,  without  prominent  spire. 

Aplustrum.  Hydatina,  Microimdo. 
Fam.  8. — Philinidae.   Cephalic  shield  broad,  thick  and  sim[4e; 

shell  wholly  internal,  thin,  spire  much  rediwed,  aperture 

very  large.   Philine,  British.   Cryptophthalmus.  Chdinodwa. 

PhaneropkUialmus.  Colpodaspis,  British.  Colobocephalus. 
Fam.  9. — Doridiidae.    Cephalic  shield  ending  posteriorly  in  a 

median  point;  shell  internal,  largely  membranous;  no  radula 

or  stomachal  plates.  Doridiwn.  Navarehus. 
Fam.  10. — Gastropteridae.  Cephalic  shield  pointed  behind ;  shell 

internal,  chiefly  membranous,  with  calcified  nucleus,  nautilmd; 

parapodia  formiiw  fins.  Gaatro^ron. 
Fam.  II. — Rundmaa*.   Cephalic  shield  continuotu  with  dorsal 

integument;    no  shell;    ctenidium  projecting  from  mande 

cavity.  Riincina. 
Fam.  12. — Lophocercidae.  Shell  extemalt  globular  or  ovoid;  foot 

dongated,  parapodia  separate 

from  ventral  surface;  senital 

duct  diaulic.  Lobiger.  lapho- 

cereus. 

The  next  three  families  form  the 
group  formerly  known  as  Theco- 
somatous  Pteropods.  They  are 
all  -pelagic,  the  foot  being  entirely 
transformed  into  a  pair  of  anterior 
fins;  eyes  are  absent,  and  the  nerve 
centres  are  concentrated  on  the  ven- 
tral side  of  the  cesophagus. 

Fam.  13. — tiimacinidae.  Dextral 
animals,    with    shell  coiled 

pseudo-sinistrally;    operculum  t,  Mouth  of  Che  shell. 

with  sinistral  spiral;  pallial 

cavity  dorsal.  Ldmacina,  British.  PeracUs,  ctenidium  present. 
Fam.  .14. — CymbttlUdae,   Adult  without  shell;   a  sub-epithelial 

pseudoconch  formed  by  connective  tissue;     pallial  cavity 

ventral.  Cymbulia.   Cymhuliopsis.  GUba,  Desmopienu, 
Fam.  15. — Cavoliniidae.   Shell  not  coiled,  symmetrical;  pallial 

cavity  ventral.   Cavolinia.   Clio.  Cttvierina. 
Tribe  2. — Aplysiouorfha.    Shell  more  or  less  internal,  much 
reduced  or  absent.   Head  bears  two  pairs  of  tentacles.  Parapodia 
separate  from  ventral  surface,  and  generally  transformed  into 


Fig.  50.— Shell  of  Cavolinia 
tridentata,  seen  from  the  side. 
/,  Postero-dorsal  surface. 
e,  Antero-ventral  surface. 
n,  Median  dorsal  spine. 
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swImMiog  lob«s.   Visceral  conTmiseure  mbch  shortened,  except  in 
Aflysia.   Genital  duct  monaulic ;   hertnaptirodite  duct. connected 
With  penis  by  a  ciliated  groove.  Animals  either  swim  or  crawl, 
Fam.  t.-^A-ptysiidae.  Shell  partly  or  wh<^ly  internal,  or  absent  ; 

foot  loi^,   with   w^-deTO(^)cd   ventral   surface.  A-ptysid. 

DolabeUa.     DolaMfer.     AplysieOa.     PhyUaplysia.  Not- 

archus. 

The  aext  six  families  include  the  animals  formerly  known  as 
Gymnosoinatous  Pteropods,  characterized  by  the  absence  of  mantle 
and  shell,  the  reduction  of  the  ventral  surface  <A  the  foot,  and  the 
pfbBpodial  flits  at  .the  anterior  end  of  the  body.  They  are  all  pelagic. 
Fam.  2. — Pneutnonodermatidae.      Pharynx    evaginaMe,  with 
euckers.  Pneumonoderma.  Dextobranckaea.  Spon^flobranchaea. 
SchiM<^tracliium. 

Fam.  3. — Cliono^sidae.  No  buccal  sppendages  or  suckefs;  a 
very  long  eM^iginable  proboscis; 
a  9uadnradiate  terminal  bran- 
ch ia.  Clionopsis. 

Fam.  4. — Notobranchaeidae.  Pos- 
terior branchia  triradiat&  Noto- 
branckaea. 

Fam.  S.—ThliptodontidM.  Head 
very  large,  not  marked  off  from 
the  body;  neither  branchia  nor 
suckers;  fins  ^tuated  near  the 
middle  of  the  body.  ThUptodott. 

Fam.  6. — Clumidat.  No  branchia 


Fig.  51- — Embryo  of  CavoHnta 
tridenkita.  (From  Balfour,  after  F<4.} 
a,  Anus. 

/,     Median  portion  of  the  foot. 
pn,  Pteropodial  lobe  of  the  foot. 
*,  Heart. 
Intestine. 
Mouth.  ■  ■ 
Otocyst.  . 
Shell. 

Nephridium. 

Oesophagus. 

Sac  containing  nutritive  ytdk. 
Mantle-skirt. 
mc,  Sub-pallial  chamber. 
Kn,  Contractile  sinus. 


1, 

m, 

ot, 

9> 
r. 


Fig.  52. — StyUola  acicula, 
Rang.  sp.  enlarged.  (From 
Owen.) 

C,C,  The  wing-like  kibea  of 

the  foot. 
d.     Median  fold  of  same. 
«,      Copulatory  org^n. 
k,  Fomtedeitremity(rfthe 

shell 

t,  Anterior  aargin  of  the 
n.  Stomach.  [shell. 
0,  Liver. 

«,     Hermaphrodite  gonad. 


of  any  kind;  a  short  evaginable  pharynx,  bearing  paired  conical 
buccal  appeodi^ges  or  "  cephalocones."  CHone,  Paradume. 
Fowlerina. 

Fam.  y.—HtUopsychidae.   No  branchia;  two  long  and  branched 

buccal  appendages.  Halopsyche. 
Tribe  3. — Pleurobranchomorpha.  Two  pairs  of  tentacles. 
Foot  without  parapodla;  no  pallial  cavity,  but  always  a  single 
ctenidium  utuated  on  the  right  side  between  mantle  and  foot. 
Genital  duct  diaulic,  without  open  seminal  groove;  male  and 
female  apertures  contiguous.  Visceral  commissure  short,  tendency 
to  concentration  of  all  ganglia  in  dorsal  side  of  oesophagus. 

Fam.  I. — Tylodinidae.  Shell  external  and  conical;  anterior 
tentacles  form  a  frontal  veil;  ctenidium  extendii^  only  Over 
right  side;  a  distinct  osphradtum.  Tylodiita. 
Fam.  2. — Umbrellidae.  Shell  external,  conical,  much  flattened; 
anterior  tentacles  very  smalt,  and  situated  with  the  mouth  in 
a  notch  of  the  foot  below  the  head;  ctenidium  very  large. 
Umbrella. 

Fam.  3. — Pleurohranchidae.  Shell  covered  by  mantle,  or  absent; 


'  'anterior  <entaei^fDnn''6  ftootail'-v^V'  hianile'coiitain$Bpicul«6. 
PlatrobranchuSi  BtrtheUa.  Haiuitit%eiUi  .  Osamius^  Britiidl. 
Oscaniella.   OscaniopHs.  Pleurobranchaea. 

Sub-order  a. — NdpiBRANGHiA.  Shell  absent  in  tb^' adult;  no 
ctenidium  .or  osphradium>  Body  generally  slt^likej  and  externally 
^mmetric^.  Visceral  masdn'ot  marked  iron)  the  foot,  except  in 
Hedylidae.  Dorsal  respiratory'  appendages',  frequently  ^present. 
Visceral  commissure  reduced;  nervoUs  system  concentrated  on 
dorsal  side  of  oesophagus.  Marine;  genemUy  carnivorous,  and 
brightly  coloured,  affordii^  mai^  instances  01.  protective  resem- 
blance. 

Tribe  I. — ^TsiTONlOHORPHA.  Livel-wholly.or  partially  contained 
in  the  visceral  mass.  Anus  lateral,  on  the  right  sde.  Usually  two 
rows  of  ramified  dorsal  appendages.  Genital  duct  diauUc;  male 
and  female  apertures  contiguous. 

Fam.    I. — ■Tritomidac.    Anterior  tentacles  form  a  frontal  vril; 

foot  rather  broad.  Triionia,  British.  ^^arioH^a. 
Fam.  2. — Scyllaeidae.  No  anterior  tentacles;  dorsal  ap^nd^es 
broad  and  foHaceous;  Joot  very  nalrowf-  stomach  with  horny 
plates.  Scyllaea,  pelagic. 
Fam!  s.-—Ph:^rhotdae.  No  anterior  tentacles,  aqd  nA  dorsal 
appendages;  body  laterally  compressedt  transparei^;  pdagic. 
Ph-jdlirhoi. 

Fam.  4. — Tcthyidae,  Head  broad,  surrounded  by  a  funiiel-shaped 
velum  or  hood;   no   radula;   dorsal   appendages  fbliaceous. 
Tetkys.  Mtlihe.  ; 
Fam.  5. — DendronoHdae.  Anterior  tentacles  formii^  a  scalloped 
froi^lveil;  dorsal  a{s>endages  and  tentacles  mmilariy  ramified. 
Dewronotus.  Campaspe. 
Fam.  .  6.~BomMidae.    Dorsurii  furnished  on  either  side  with 
papplae,  at  the  base  of  which  ^re  ramified  appendages.  BorneUa. 
Fam.  7. — Lfmanotidae.   Body  flattened,  ihe  jtwb  dorsal  borders 

prominent  and  foliaceous,  Lomanotus,  Hritiafa.  - 
Tnbe^. — Doridomorpha.  Body  externally  symmetrical;  anus 
median,  p>osterior,  and  generally  dorsal,  surrounded  by  ramified 
pallial  appendages,  constituting  a  secondary  branchia.  (.iver  not 
ramified  in  the  integuments.  G«nltal  duct  tnaulic.  Spicul<»  present 
in  the  mantle. 

Fam.    x.—PolyceraHdae.    A  moie  or  less  promioent  frontal 


Fig.  M- — H(Uopsyckegaudichatidii, 
Soul.  (I  'romOwen.)  Much  enlarged; 
the  body-wall  removed, 
a,  The  mouth. 

c.  The  pteropodial  lobes  of  the  foot. 
/,  The  centrally-placed  hind-foot. 

d,  I,  e.  Three  pairs  of  tentacle-like 

processes  placed  at  the  sides  of 
the  mouth,  and  developed  (in  all 
probability)  from  the  tore-foot. 

0',  Anus. 

y,  Genital  pore. 

k,  Retractor  muscles. 

o  and  p,  The  liver. 

«,  e,  w,  Genitalia. 


Pig.  54.— ilMciila 
critt<^ta^  one  of  .  the 
pygobr^nchiate  Opis- 
thwraochs'  (dor^l 
view).  (From  Gegen- 
baur,  after  Alder  and 
Hancock.)  '  ' 
a,  Aaus.  • 

6r,-  Secondaty  branclua 
'  sBxrounqing  >  the 

anus. 

t,   Cephalic  tentacles. 

External  to  the 
branchia  are  seen  ten 
club-like  processes  of 
the  dorsal  wall,  these 
are  the  .  "cerata" 
which  are  character- 
istically developed  in 
anotho:  sub-order  <rf 
Opisthobrakichs. 


veil;  branchiae  non-retractile.  Euplocamus.  Pohieens,  British. 
Thecacera,  British.    Aeeirus,  British.    Plocamophenu,  PaHo. 
Crimora.   Triopa,  British.  TrioPelia. 
Fam.  -2. — Goniodorididae..    Mantle-border  projecting,;,  frontal 
veil  reduced,  and  often  covered  by  the  antenor  border  of  the 


Digitized  by 


Google 


SWTHVNEiURA) 


GASTROPODA 


523 


iqantle.  Gtrnto^orU,  3ritish.  AeanAoians,  Britiih.  itfc/w, 
British.  Ancuia,  British.  Doridunculus.  LameUidwis.  ^ An^ 
c^odoeis,  the  only  {re)b<w«ter  Nudibraoch,  from  Lakt  Baikal. 

Fam.  ^.—HeUrpdorididae,  No  biaochia.  Heterodoris. 

Fam.  ^.—Dorididae.  Mantle  oval,  covenhg  ^hs  head  and  the 
greater  p^rt  of  the  body;  anterior  tentacles,  ill-developed; 
branchiae  generally  retractile.  Doris^  Bntish.  Hexabramekus, 
ChromodoTU. 

Fam.  5. — Doridopndae,  Pharynx mctorial;  nonLdula;  branchial 
rosette  on  the  dorsal,  surface,  above  the  mantle-border. 
Doridopsis.  .  ^ 

Fam.  6. — Coramhidae.  Anus  and  branchia.  posterior,  below  the 
mantle-border.  Corambe. 

Fam.  7. — PhyUidiidac,  Pharynx  suctorial;  branchiae  surround- 
ing the  body,  between  the  mantle  and  foot.  PhyUidia. 
Fryeria. 

The  last  three  families  constitute  the  sub-tribe '  Ptuostomata, 
characterized  by  the  reduction  of  the  buccal  mass,  which  is  modified 
into  a  suctorial  apparatus. 

Tribe  3.— EoLiDOMORPHA  {Cladohepaiica).  The  whole  of  the  liver 
qontained  in  the  int^ments  and  t^umentary  papillae.  Genital 
duct  diaulic;  male  and  female  apertures  contiguous.  The  anus  is 
aotero-lateral,  except  in  the  Proctonotidae,  in  which  it  is  median. 
Tegumentary  papilwe  not  ramified,  and  containing  cnidosacs  with 
nematocysts. 

Fam.  1. — Eolididae.^  porsal  papillae  spindle-shaped  or  club- 

shafved.   Eolis,  British.    Faceltna,  British.   Tergipes,  British. 

Gonia^is.    Cutkotia.    Embletonia.    Galvina.    Calma.  Hero. 
Fam.  2. — Glaucidae.   Body  furnished  with  three  pairs  of  lateral 

lobes,  bearing  the  tegumentary  papillae;   foot  very  narrow; 

pelagic  Glaucus. 
Fun.  3. — Hedylidae.    Body  elongated;    visceral  mass  marked 

off  from  foot  posteriorly;  dorsalappendages  absent,  or  reduced 

to  a  single  pair;  spicules  in  the  integument.  Hedyle. 
Fam.  4. — PseudovenrUdae.    Head    without    teatades;  body 

elongated ;  anus  on  right  side.  Pseudovermis. 
Fam.  5. — ProcUmotidae,    Anus   posterior,    median;  anterior 

tentacles,  atrophied;    foot  broad.     Janus,  Britidi,  Praclo- 

HohUf  British. 

Fam.  6. — Dotonidae.    Bases  of  the  rhinophores  surrounded  by 
a  sheath ;  dorsal  papillae  tuberculated  an4  club-shaped,  in  a 
single  row  on  either  side  of  the  dorBum;  no  cnidosacs.  Doto, 
Bnti^.  GeUina.  Reromorpka. 
Fam.  7i — Fionidae.    Dorsal  papillae  with  a  membranous  ex- 
pansion;   male  and  female  apertures  at  son^  distance  from 
each  other;  pebgic.  Fiona.  ■' 
Fam.  8. — ^Uuroph^ttdae.   Anterior  tentacles  in  the  form  of  a 
<li^n?  shield;    mantle  without  appendages,  but  rupiratory 
papniae  beneath  the  mantle-border.  PleurophyUidia. 
Fam.  9. — Dermatobranckidae.   Likt  the  last,  but  wholly  without 

branchiae.  Dermatobranchus. 
Tribe  4. — Elvsiomorpha.  Liver  ramifies  in  integuments  and  ex- 
tends into  dorsal  papillae,  but  there  are  no  cnidosacs.  Genital  duct 
always  triaulic,  and  male  and  ^nuUe  apertures  distant  from  each 
other.  No  mandibles,  and  radula  uniaerial.  Never  more  than  one 
pair  of  tentacles,  and  these  are  absent  in  AUkria  and  some  species 
of  Litnapontia.  ' 
Fam.  I. — Hermaetdae,  Foot  narrow;  dorsal  papillae  linear  or 

fusiform,     in  several 
series.  Hermaea, 
British.    Stitiger.  Al- 
deria,  British. 
Fam.      2.  —  Phyllo- 
branckidae.  Foot 
broad;   dorsal  papillae 
.  flattened    and  Tolia- 
ceous.  Phytlobranchus, 
Cyerce. 
Fam.     3.  —  Plahobran- 
chidae.  Body  de- 
pressed,  without  dorsal 
papillae,  but  mth  two 
very  large  lateral  ex- 
pansions, with  dorsal 
plications.  Plako- 
branchus. 
Fam.   4. — Elysiidae. 
Body  dongated,  with 
lateral  expan»ons; 
tentacles  lar^;  foot 
narrow.  El^sia, 
British.  Tridackia. 
Fam.  5- — Limaponliidae. 
No  mtenil  expansions, 
and  no  dorsal  papillae; 
body  planariform;  anus 
L^moptmlfa,  British.  Actaeonia, 


■   Fio.  55.— Dorsal-atid  Ventral  View  of 
PleurophyUidia  liruata  (Otto),  one  of 
the  Eolldomorph  Nudil»aiichs.  (After 
Keferstein:) 
b.  The  mouth. , 

/,  The  lamelliform  sub-pallial  gills, 
which  (as  in  Patella)  replace  the 
typical  MoUuscan  ctemdlum. 


dorsal,  median  and  p6steHDr. 
British.  Cenia: 

Order  2  (of  the  Euthyheara). — ^Pot.i*onata.  Euthyneurous 
Ga^trofwd^.  probably  derived  from  ancestral  forms  similar  to  th^ 


Tecttbranchiate  Opistibobnnchia  by  adaptation  to  a  teneatrial  life. 

The  ctenidium  is  atrophied,  and  the  edge  of  the  mantle-sldrtia  Fused 
to  the  dorsal  integument  by  concrescence,  except  at  one  point  which 
forms  the  aperture  of  the  mantle-chamber,  thus  converted  into  a 
nearly  closed  sac.  Air  is  admitted  to  this  sac  for  respiratory  and 
hydrostatic  purposes,  and  it  thus  becomes  a  lung.  An  operculum 
is  present  only  in  Amphtiwla ;  a  contrast  being  thus  afforded  with  the 
operculate  pulmonale  Streptoneura  {CydostomOy  &c.),  which  differ 
in  other  essential  features  of  structure  from  the  Pulmonata.  The 
Pulmonata  are,  like  the  other  Euthyneura,  hemrnphrodite,.  with 
elaborately  developed  copulatory  oi^ns  and  accessory  glands. 
Like  other  Euthyneura,  they  have  very  numerous  smaU  dentiides 
on  the  Ungual  nbbon.  In  aquatic  Pulmonata  the  osphradium  is 
retained. 

In  some  Pulmonata  (snailsj  the  foot  is  extended  at  right  angles 
to  the  visceral  hump,  which  nses  from  it  in  the  form  of  a  cchI  as  in 
Streptoneura;  in  others  Uie  visceral  hump  is  not  elevated,  but  is 
extended  with  the  foot,  and  the  shell  is  small  or  absent  (slugs). 

Pulmonata  are  widely  distinguished  from  a  small  number  of 
Streptoneura  atone  time  associated  with  them  on  account  oi  their 
mantle-chamber  being  converted,  as  in  Pulmonata,  into  a  lung,  and 
the  ctenidium  or  branchial  plume  aborted.  The  terrestrial  Strepto- 
neura (represented  in  England  by  the  common  fgtaaaCydostomiH 


Fig.  56. — A  Series  of  Stylommatophorous  Pulmonata,  showing 
transidonal  forms  between  snail  and  slug. 

A,  Helix  pomatia.   (From  Keferstein.) 

B,  Helicopkanta  brevipes.   (From  Keferstein,  after  Pfeiffer.) 

C,  Testacella  haliotidea.   (From  Keferstein.) 

D,  Arion  ater,  the  great  black  slug.   (From  Keferstein^ 

a.  Shell  in  A,  B,  C,  shell-sac  (closed)  in  D;  b,  orifice  leading 
into  the  subpallial  chamber  (lung). 

have  a  twisted  visceral  nerve-loop,  an  operculum  on  the  foot,  a 
complex  rhipidoglossate  or  taenio-glossate  radula,  and  are  of  disrinct 
sexes.  The  Pulmonata  have  a  straight  visceral  nerve-loop,  usually 
no  operculum  even  in  the  embryo,  and  a  multidenticulate  radula,' 
the  teeth  bein^  equi-formal;  and  thev  are  hermaphrodite.  Some 
Pulmonata  (Ltmnaea,  &c.)  live  in  fre^  waters  although  brrathing. 
air.  The  remarkable  discovery  has  been  made 
that  in  deep  lakes  such  Limnati  do  not 
breathe  air,  but  admit  water  to  the  lung-sac 
and  live  at  the  bottom.  The  lung-sac  serves 
undoubtedly  as  a  hydrostatic  apparatus  in 
the  aquatic,  Pulmonata.  as  well  as  assistii^ 
respiration. 

The  same  general  range  of  body-form  

shown  in  Pulmonata  as  in  the  Hetei'opoda  fiuviatiUs,  a  patelli- 
and  in  the  Opisthobranchia;  at  one  extreme  form  aquatic  Pul- 
we  have  snails  with  coiled  visceral  hump,  at  monate. 
the  other  cylindrical  or  flattened  slugs  (see 
fig,  56).  Limpet-like  forms  are  also  found  (fig.  S7>  AncyiMs),  The 
foot  is  always  simple,  with  'Its  flat  crawKn^  surface  extendlnfl:  from 
end  to  end,  but  in  the  embryo  Limnaea-  it  shows  a  bilobed  char- 
acter, which  leads  on  to  the  condition  chaiacteri^jc~%f  Ptaopodd. 
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The  adaptation  of  the  Pulmonata  to  terrestrial  Ufe  has  entailed 
little  modification  of  the  internal  organization.  In  one  eenus 
(Planorbis)  the  plasma  of  the  blood  is  coloured  red  by  haemoglobin, 
uiis  being  the  only  instance  of  the  presence  of  this  body  in  the  blood 
of  Glossophorous  Mollusca,  though  it  occurs  in  corpuscles  in  the  blood 
of  the  bivalves  Area  and  Solen  (Lankester). 

The  generative  apparatus  of  the  snail  {Helix)  may  serve  as  an 
example  of  the  hermaphrodite  apparatus  common  to  the  Pulmonata 
and  (^Msthobnuichia  (fig.  58).  From 
the  oVD-testis,  which  lies  near  the  apex 
of  the  visceral  coil,  a  common  herma- 
phrodite duct  ve  proceeds,  which 
receives  the  duct  of  the  compact  white 
albuminiparous  gland,  Ed,  and  then 
becomes  much  enlarged,  the  additional 
width  being  due  to  the  development  of 
glandular  folds,  which  are  regarded  as 
formins  a  uterus  u.  Where  these  folds 
cease  the  common  duct  splits  into  two 
portions,  a  male  and  a  female.  The 
male  duct  vd  becomes  fleshy  and 
muscular  near  its  termination  at  the 

fenital  pore,  forming  the  penis  p. 
kttacbed  to  it  is  a  diverticulum  fi,  in 
which  the  spermatozoa  which  have 
descended  from  the  ovo-testu  are 
stored  and  modelled  into  sperm  ropes 
or  Bpermatophores.    The  female  por- 
tion of  the  duct  is  more  complex.  Soon 
after  quitting  the  uterus  it  is  joined  by 
a  long  duct  leading  from  a  glandular 
sac,  the  spermatheca  {Rf).  In  this  duct 
and  sac  the  spennatc^hores  received 
in  copulation  fnxn  another  snail  are 
lodged.  In  SeUx  hortensis  the  qienna- 
theca  is  simple.    In  other  species  of 
if«ttr  a  second  duct  (as  lai^ge  in  Helix 
F1G.58.— Hennaphrodite  f^P^^^^  as  the  chief  one)  is  given  off 
Reprafiictive  Apparatus  of         the  spermathecal  duct,  and  m  the 
the  Garden  SnaiUffe/irAflf-  natural  state  is  closely  adherent  to  the 
tgftsis)  the  uterus.   This  second  duct 

*        .  has  nonnally  no  spermathecal  gland  at 

»,    Ovo-tesbs.  ita   termi nation,  which  is  simple  and 

ve.   Hermaphrodite  duct,    blunt.    But  in  lare  cases  in  Helix 
Ed,  Albunumparous  gland,  aspersa  a  second  spermatheca  is  found 
Utenne  dilatation  of  at  the  end  of  this  second  duct.  Tracing 
the     hermaphrodite  the  widening  female  duct  onwards  we 
duct.  now  come  to  the  openings  of  the 

Digitate  axx^aoTv  digitate  accessory  glands  d,  d,  which 

§ lands  on  the  female  probably  assist  in  the  formation  of  the 
_  uct.  egg-cap«ule.  Close  to  them  is  the  re- 

Catciferous  uand  or  markable  dart-sac  ps,  a  thick-walled 
dart-sac  on  Uie  female  sac,  in  the  lumen  of  which  a  crystalline 
duct.  four-fluted  rod  or  dart  consisting  of 

SpermaUieca  or  recep-  carbonate  of  lime  is  found.  It  is  sup- 
tacle  of  the  sperm  in  posed  to  act  in  some  way  as  a  stimulant 
copulation,  opening  copulation,  but  possibly  has  to  do 
into  the  female  duct,  ^ith  the  calcareous  covering  of  the 
vd,  Male  duct  (vas  de-  egg^capsule.  Other  Pulmonata  exhibit 
ferens).  variations  of  secondary  importance  10 

Penis.  the  details  of  this  hermaphrodite  ap- 

FlageUura.  paratus. 

The  nervous  system  of  Helix  is  not 
favourable  as  an  example  on  account  of  the  fusion  of  the  ganglia 
to  form  an  almost  uniform  rin^  <rf  nervous  matter  around  the 
oesophagus.  The  pond-snail  {Lmnaeus}  fumi^ies,  on  the  other 
hana,  a  very  beautiful  case  of  distinct  ganglia  and  connecting 
cords  (fig.  59).  The  demonstration  which  it  affords  of  the  ex- 
treme shortening  of  the  Euthyneurous  visceral  nerve-loop  is  most 
instructive  and  valuable  for  comparison  with  and  explanation  of 
the  condition  of  the  nervous  centres  in  Cephalopoda,  as  also  of 
some  Opisthobranchia.  The  %ure  (fig.  ^9)  is  sufficiently  described 
in  the  letterpress  attached  to  it;  the  pair  buccal  ganglia  joined 
by  the  connectives  to  the  cerebrals  are,  as  in  most  &  our  figures, 
onutted.  Here  we  need  only  further  draw  attention  to  the  osphra- 
dium,  discovered  by  Lacaze-Duthiers,  and  shown  by  Spengel  to 
agree  in  its  innervation  with  that  organ  in  all  other  Gastropoda. 
On  account  of  the  shortness  of  the  visceral  loop  and  the  proximity 
of  the  right  visceral  gai^lion  to  the  oesophageal  nerve-ring^  the  nerve 
to  the  osphradium  and  olfactory  ganglion  is  very  long._  Ine  position 
of  the  osphradium  corresponds  more  or  less  closely  with  that  of  the 
vanished  r^ht  ctenidiumt  with  which  it  is  normally  associated.  In 
fiis^  and  lAmax  die  osphradium  has  not  been  described,  and 
possibly  its  discovery  might  clear  up  the  doubts  which  have 
been  rdsed  as  to  the  nature  of  the  mantle-chamber  of  those 
genera.  In  Planorbis,  which  is  wnistral  (as  are  a  few  other  genera 
or  exceptional  varieties  of  various  Anisopleurous  Gastropods), 
instead  of  being  destral,  ithe  osphradium  is  on  the  left  side, 
and  receives  its  nerve  from  the  left  visceral  gaivlion,  the 
whole  series  of  unilateral  organs  bang  reversed.    This  is,  as 
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reversed 


might  be  expected,  what  is  found  to  be  the  case  in  all 
Gastropods. 

The  shell  of  the  Pulmonata,  though  always  light  and  delicate,  isin 
many  cases  a  welt-developed  spiral  house,"  into  which  the  creature 
can  withdraw  itself;  ana,  although  the  foot  possesses  nooperculum, 
yet  in  Helix  the  aperture  of  the  shell  is  closed  in  the  winter  by  a 
complete  lid,  the  "  hybemaculum,"  more  or  less  Calcareous  in  nature, 
which  is  secreted  by  the  foot.  In  ClausUia  a  peculiar  modification  of 
this  lid  exists  permanently  in  the  adult,  attached  by  an  elastic  stalk 
to  the  mouth  of  the  shdl,  and  known  as  the  "  cWunlium."  In 
Limnaeits  the  permanent  shell  is  preceded  in  the  embryo  by  a  wdl* 
marked  shelUgland  or  primitive  sbell-sac  (fig.  60),  at  one  time  sup- 
posed to  be  the  developing  anus,  but  shown  by  Lankester  to  be 
idenrical  with  the  "  shell-gland  "  discovered  by  him  in  other  Mol- 
lusca {Pisidimt,  PUurobranchidium,  Neritiita,  &c).  As  in  other 
Gastropoda  Anisopleura,  this  shell-sac  may  abnormally  .develop 
a  plug  of  chitinous  matter,  but  normally  it  flattens  out  and  dis- 
appears, whilst  the  cap-like  rudiment  of  tne  permanent  shell  is  shed 
out  from  the  dome-tike  surface  of  the  visceral  hump,  in  the  centre  of 
which  the  shell-sac  existed  for  a  brief  period. 

In  ClausUia,  according  to  the  observations  of  C.  Gegenbaur,  the 
primitive  shell-sac  does  not  flatten  out  and  disappear,  but  takes  the 
form  of  a  flattened  closed  sac.  Within  this  closed  sac  a  plate  of  cal- 
careous matter  is  developed,  and  after  a  time  the  upper  wall  of  the 
sac  disawears,  and  the  calcareous  plate  continues  to  grow  as  the 
nucleus  of  the  permanent  shell.  In  the  slug  Testacdia  (fig.  56,  C) 
the  shell-plate  never  attains  a  laive  size,  though  naked.  In  other 
slugs,  namely,  Limax  and  Arion,  the  shell-sac  remains  permanently 
closed  over  the  shell-plate,  which  in  the  latter  genus  consists  of  a 
granular  mass  of  carbonate  of  lime.  The  permanence  of  the  primi- 
tive shelt-sac  in  these  slu^  is  a  point  of  considerable  interest.  It  is 
clear  enough  that  the  sac  is  of  a  different  oricin  from  that  of  Afiytia 
(described  in  the  section  treating  of  Opi8thobranchia)j  being  primi- 
tive instead  of  secondary.  It  seems  probable  that  it  is  identical 
with  one  of  the  Open  sacs  in  which  each  shell-plate  of  a  Chiton  is 
formed,  and  the  series  of  plate-like  imbrications  which  are  placed 
behind  the  single  shell-sac  on  the  dorsum  of  the  curious  slug,  PUctro- 
pkorus,  suggest  the  possibility  of  the  formation  of  a  series  of  shell- 
sacs  00  the  back  of  that  animal  similar  to  those  which  we  find  in 
Chiton.  Whether  the  closed  primitive  shell-sac  of  the  slugs  (and 
with  it  the  transient  embryonic  shell-gland  of  all  other  Mollusca)  is 
precisely  the  same  thing  as  the  closed  sac  in  which  the  calcareous 
pen  or  shell  of  the  Cephalopod  Sepia  and  its  allies  is  formed^ 
is  a  further  Question 
which  we  rfiall  con- 
sider when  dealing 
with  the  Cephalopoda. 
It  is  important  here 
to  note  that  ClausUia 
furnishes  us  with  an 
exceptional  instance 
of  the  continuity  of  the 
shell  or  secreted  pro- 
duct of  the  primitive 
shell -sac  with  the 
adult  shell.  In  most 
other  Mdlusca  (Aniso- 

Pleurous  Gastropods, 
teropods 
chifera)  t" 
of  such 
the  primitive 
contributes  no  factor 
to  the  permanent  shell, 

or  only  a  very  minute     FiG.  59. — Nervous  System  of  the  Pond- 
knob  -  like       particle  Snail,  Umnaeus  stagtuuis,  as  a  type  of  the 
(NeriiiTia    and    Palu-  short-looped  euthyneurous  condition.  The 
dina).    It  flattens  out  short  visceral  "  loop  "  vith  its  three  gangti^ 
and  disappears  before  is  lightly-shaded, 
the  work  of  forming  ce,  Cerebral  ganglion, 
the    permanent    shell        Pedal  ganglion, 
commences.   And  just  pi,  Pleural  ganglion, 
as  there  is  a  break  a^,  Atxloniinal  ganglion, 
at  this  stage,  so  (as  sp^  Visceral  ganjriion  of  the  left  side;  op- 


IXkIs   and    Con-  I  / 

1)  there  is  a  want  M  / 

jch  continuity;  \  / 
rimitive  shell-sac 


observed  by  A.  Krohn 
Marsenia = Echino- 


posite  to  it  IS  the  visceral  ganglion  of 
the  right  nde,  which  gives  off  the  long 
spira)  there  may  be  a  nerve  to  the  olfactory  ganglion  and 
break  at  a  later  stage,        osphradium  o. 

the     nautiloid     shell      In  Planorbis  and  in  Auricula  (Pulmonata, 
formed  on  the  larva  allied  to  Limnaeus)  the  olfactory  organ  13 
being  cast,  and  a  new  on  the  lift  side  and  receives  ita  nerve  from 
shelfof  a  different  form  the  tt^t  visceral^anglion.  (After  Spengd.) 
being  formed  afresh  on 

the  surface  of  the  visceral  hump.  It  is,  then,  in  this  sense  that  we 
may  speak  of  primary,  secondary  and  tertiary  shells  in  Mollusca, 
recognizing  the  fact  that  they  may  be  merely  phases  fused  by  con- 
tinuity of  growth  so  as  to  form  but  one  shell,  or  that  in  other  cases 
they  may  be  presented  to  us  as  separate  individual  things,  in  virtue 
of  the  non-development  of  the  later  phases,  or  in y»fue  of  sudden 
chaises  in  the  activity  ol  the  mantle-surface  cauuiw  the  jdw^ w> 
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or  diaappearance  of  one  phase  of  shett-fbnnatfon  heton  a  later  one 
U  enteral  upon. 

The  development  of  the  aquatic  Pulmonata  from  the  egg  offers 
considerable  ladlities  for  study^  and  that  of  Limnaeus  haa  been 
elucidated  by  E.  R.  Lankester,  whilst  H.  RabI  has  with  remarkable 
skill  applied  the  method  of  sections  to  the  study  of  the  minute 
embryos  of  Planorbis.  The  chief  features  in  the  development  of 
Limnaeus  are  exhituted  in  fie.  60.  There  is  not  a  very  large  amount 
of  food-material  present  in  tne  tgsi  of  this  snail,  and  accoraingly  the 
cells  resulting  from  division  are  not  so  unequal  as  in  many  other 
cases.  The  four  cells  first  formed  are  of  equal  si^,  and  then  four 
Smaller  cells  are  formed  by  division  of  these  four  so  as  to  lie  at  one 
«nd  of  the  first  four  (the  pole  cof responding  to  that  at  which  the 

directive  corpuscles  are  extruded  and  remain).  The  smaller  cells 
now  divide  and  spread  over  the  four  lai^r  cells;  at  the  same  time 
a  space — the  cleavage  cavity  or  blastocoel — forms  in  the  centre  of 
the  mulberry-like  mass.  Then  the  large  cells  recommence  the 
process  of  division  and  mnk  into  the  hollow  of  the  sphere,  leaving 
an  elongated  groove,  the  blastopore,  on  the  surface.  The  invaginated 
cells  (derived  from  the  division  of  the  four  big  cells)  form  the  endo- 
derm  or  arch-enteron ;  the  outer  cells  are  the  ectoderm.  The  blasto- 
pore now  ckises  along  tb^  middle  part  of  Its  course,  which  coincides 


Fig.  60. — Embryo  di  Limnaeus  stagnalis,  at  a  stage  when  the 
IVocbosphere  is  developing  foot  and  abell-gland  and  becoming  a 
Veliger,  seen  as  a  transparent  obji^  under  flight  pressure  (Lan- 
kestcr.) 

ph.  Pharynx    (stomodaeal  in- 

vagmation). 
V,  V,  The  ciliated  band  mark^i^ 
out  the  velum. 


attachment  to  the  ecto- 
derm is  coinddeht  with  the 
Mndmost  extremity  of  the 
eloiwated  blastopore  of  fig. 
3.  ^■ 

e,  Mesoblastic  (sl^Ietotrbphic 
and  muscular)  cells  invest- 
ing gJ,  the  bilobed  arch- 
enteron  or  lateral  vesicles 
of  invajgiinated'endoderm, 
which  will  develop  into  liver. 
The  foot. 

One  end  of  the  Uastopore 


ng.  Cerebral  nerve-ganelion. 
rtt   Stiebel's  canal  Oeft  side), 

probably    an  evanescent 

embryonic  nephridium. 
sh.  The  pnmitive  shell-sac  or 

shell-gland. 
pi.  The    rectal    peduncle  or 

pedicle  of  invagination;  its  /, 
in  poaition  with  the  future  "  foot." 

becomes  nearly  closed,  and  an  ingrowth  of  ectoderm  takes  place 
around  it  to  form  the  stomodaeum  or  fore-gut  and  mouth.  The 
other  extreme  end  closes,  but  the  invaginated  endoderm  cells  remain 
in  continuity  with  this  extremity, of  the  blastopore,  and  form  the 
"rectal  peduncle"  or  "pedicle  of  invagination"  of  Lankester, 
although  the  endoderm  cells  retain  no  contact'  with  the  middle  region 
of  the  now  closed-up  blastopore.  The  anal  opening  forms  at  a  late 
period  by  a  very  short  ingrowth  or  proctodaeum  coinciding  with  the 
D^d  termination  of  the  rectal  peduncle  {fig.  60,  pi). 

The  body-cavity  and  the  muscular,  fibrous  and  vascular  tissues 
.  are  traced  partly  to  two  symmetrically  disposed  "  mesoblasts,'' 
which  bud  off  from  the  invaginated  arch-enteron,  partly  to  cells 
derived  from  the  ectoderm,  which  at  a  very  early  stage  is  connected 
by  lone  processes  with  the  invaginated  endoderm.  The  external 
form  m  the  embryo  goes  throurii  the  same  changes  as  in  other 
Gastropods,  and  is  not,  as  was  hdd  preinously  to  Lankester's  obser- 
vations, e^Kxptional.  When  the  middle  and  hinder  regions  of  the 
UastopOTe  are  closing  In,  an  equatorial  ridge  of  ciliated  cells  is 
formed,  converting  the  embryo  into  a  typical  trochosphere. 

The  foot  now  protrudes  below  the  mouth,  and  the  post-oral  hemi- 
sphere of  the  trochosphere  grows  more  rapidly  then  the  anterior  or 
i^r  area.  The  young  foot  shows  a  bilobed  form.  Wthin  the  velar 
area  the  eyes  and  the  cephalic  tentacles  commence  to  rise  up,  and 
'  on  the  surface  of  the  post -oral  region  is  formed  a  cap-like  shell  and 
.an  endtcling  ridge,  which  gradt^ly  increases  in  prominence  and 
.becomes  thefreely  depending  mantle-skirt.  The  outline  of  the  velar 


area  becomes  strongly  eraarginated  and  can  be  traced  through  the 
more  mature  embryos  to  the  cephalic  lobes  or  labial  processes  of  the 
adult  Z.im«c«*5  (fig.  61). 

The  increase  ctf  the  visceral  dome,  its  spiral  twisting,  and  the 
gradual  closure  of  the  apace  overhung  by  the  mantle-skut  so  as  to 


Fig.  61. — A,  B,  C.  Three  views  of  Limnaeus  sta^uUis,  in  order  to 
show  the  persistence -of  the  larval  vdar  area  r,  as  the  drcum-oral  lobes 
o<  the  adult,  m.  Mouth ;  /,  foot ;  0,  velar-  area,  the  margin  v  corre- 
sponding with  tiie  ciliated  band  which  demarcates  the  velar  area 
or  velum  <tf  the  embryo  Gastropod  (see  %.  4,  D,  F,  H,  I,  v). 
(Original.) 

convert  it  into  a  lung-sac  with  a  small  contractile  aperture,  belong  to 
stages  in  the  development  later  than  any  represented  in  our  figures. 

We  may  now  revert  briefly  to  the  internal  organization  at  a  period 
when  the  trochosphere  is  beginning  to  show  a  prominent  fOot  growing 
out  from  the  area  where  the  mid-region  of  the  elongated  blastopore 
was  situated,  and  having  therefore  at  one  end  of  It  the  mouth  and 
at  the  otlier  the  anus.  Fig.  60  represents  such  an  embryo  under 
slight  compression  as  seen  by  transmitted  light.  The  ciliated  band 
t£  the  left  side  of  the  velar  area  is  indicated  by  a  line  extending 
from  9  to  r;  the  foot  /  is  seen  between  the  pharynx  ph  and  the 
pedicle  of  invagination  pi.  The  mass  of  the  arch-enteron  or  in- 
vaginated endodermal  sac  has  taken  on  a  bilobed  form,  and  its  celU 
are  swollen  {gs  and  tge).  This  bilobed  sac  becomes  entirely  the  liver 
in  the  adutt;  the  intestine  and  stomach  are  formed  from  the  pedicle 
of  invagination,  whilst  the  pharynx,  oesophagus  and  crop  form  from 
the  stomodaeal  invagination  ph.  To  the  right  (in  the  figure)  of  the 
rectal  peduncle  is  seen  the  deeply  invaginated  shell-gland  ss,  with  a 
secretion  sk  protruding  from  it,,  The  shell-gland  is  destined  in 
Limnaeus  to  become  very  rapidly  stretched  out,  and  to  disappear. 
Farther  up,  within  the  velar  area,  the  rudiments  of  the  cerebral 
nerve-ganglion  ffgare  seen  separatii^  from  the  ectoderm.  A  remark- 
able cord  of  cellstiaving a  position  jimt  below  the  integument  occurs 
on  each  side  d  the  head.  In  the  figure  the  cord  of  the  left  side  is 
seen,  marked  re,  ■  This  paired  organ  consists  of  a  string  of  cells  which 
aire  perforated  by  a  duct  opening  to  the  exterior  and  ending  internaJly 
in  a  flame-cell.  Such  cannulated  cells  are  characteristic  01  the  neph- 
ridia  of  many  worms,  and  the  organs  thus  formed  in  the  embryo 
Limnaeus  are  embryonic  nephridia.  The  most  important  fact  about 
them  is  that  they  disappear,  and  are  in  no  way  connected  with  the 
typical  nephridium  of  the  adult.  In  reference  to  their  first  observer 
they  were  formerly  called^ "  Stiebel's  canals."  Other  Pulmonata 
possess,  when  embryos,  Stiebel's  canals  in  a  more  fully  developed 
state,  for  instance,  the  common  slu|^  Limax.  Here  too  they  dis- 
appear during  embryonic  life.  Similar'  larval  nephridia  occur  in 
other  Gastropoda.  In  the  marine  Streptoneura  they  are  ectodermic 
projections  which  ultimately  fall  off;  in  the  Opisthobrartchs  they 
are  closed  pouches;  in  Paludina  and  Bithynia  they  are  canals  as  in 
Pulmonata. 

Marine  Pulnumata. — Whilst  the  Pulmonata  are  essentially  a 
terrestriai  and  fresh-water  group,  there  Is  one  gemis  <tf  slug-like 


Fig.  62. — Oncidium  tonganum,  a  littoral  Pulmonate,  found  on  the 
shores  of  the  Indian  and  Pacific  Oceans  (Mauritius,  Japan). 

Pulmonates  which  frequent  the  sea-coast  {Oncidium,  fig.  62).  Karl 
Semper  has  shown  that  these  slugs  have,  in  addition  to  the  usual 
pair  of  cephalic  eyes,  a  number  a  eyes  developed  upon  the  dorsal 
mtegument.  These  dorsal  eyes  are  very  perfect  m  elaboration, 
possessing  lens,  retinal  nerve-end  cells,  retinal  pigment  and  optic 
nerve.  Curiously  enough,  however,  they  differ  from  the  cephalic 
MolluBcan  eye  in  the  fact  that,  as  in  the  vertebrate  eye,  the  filaments 
of  the  opdc  nerve  penetrate  iJie  retina,  and  are  connected  with  the 
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surfaces  of  tlie.  aerve-end  cells  nearer  the  lens  instead  of  with  the 
opp^te  end.  ThK  significance  of  this  airangement  is  not  Icnowo, 
but  It  is  important  to  note,  as  shown  by  V.  Henson,  S.  J.  Hickson  ana 
others,  that  in  the  bivalves  Pecten  and  Spondylus,  wbich  ako  have 
eves  upon  the  mantle  quite  distinct  from  typical  cephalic  eyes, 
tnere  is  the  same  relationship  as  in  Oncidiidae  of  the  optic  nerve  to 
the  retinal  celts.  In  both  Oncidiidae  and  Pecten  the  paltial  eyes  have 
probably  been  devel<K>ed  by  the  modification  of  tentacles^,  such  as 
coudst  in  an  unmodified  form  with  the  eyes.  The  Qncidiidae  are, 
according  to  K.  Semper,  pumiefl  as  food  by  the  leapiiig  fish  Periofh- 
Ihatmus,  and  the  dorsal  eyes  are  of  eqwdal  value  to  tnem  in  aiding 
them  to  escape  from  this  enemy. 

Sub-order  i. — Bjtsoiiii atophora.  Pulmonata  with  an  external 
shell.  The  he^d  bears  a  single  pair  of  contractile  but  not  inv^nable 
tentacles,  atthe  base  of  which  are  the  eyes.  Perns  at  some  distance 
from  the  female  aperture,  except  in  Amphiboia  and  Siphonaria. 
All  have  an  osphradium,  except  the  Avriadidae,  which  are  terres- 
trial, and  it  is  situated  outside  the  pallial  cavity  in  those^  fofms  in 
whidi  water  is  not  admitted,  into  the  lung.'  There  ta,  a  veliger  stage 
in  development,  but  the  velunris  redticed. 

Fam.  I. — Auriculidae.^  Terrestrial  and  usually  littoral;  genital 
duct  monautic,  the  penis  being  connected  with  the  aperture  by 
an  open  or  closed  groove;  shell  with  a  prominent  spire,  the 
.  internal  paititions  often  absorbed  and  the  aperture  dentiCutated. 
AmrictUa.     Cassididu.     Alexia,     Melampus.  Curychium, 

■  txRcatnal,  British.  Scorabus.  Leucoma,  British.  SUumeria. 
PtHpeSk 

Fam.  2,-r-Otinidac.  Shell  with  short  wise,  and  wide  Oval  aperture; 
tentacles  short.    Otina,  British.    Camptonyx,  terrestrial. 

■  Fam..  3- — AmphiboUdae.   Shell   spirally  coiled;   head  broad, 

without  prominent  tentacles;  foot  short,  opcrculated;  marine. 
Ampbibma. 

Fam.  ^-^Siphowriidae.  \^sceral  mass  and  shell  conical;  ten- 
tacles atrophied;  head  expanded;  genital  apertures  con- 
tiguous; marine  animals,  with  an  aquatic  pallial  cavity  con- 
taining secondaiy  branclual  laminae.  Siphonaria. 

Fam.  5.~-(?a<itn(MKK.  Visceral  mass  and  shell  conical;  head 
flattened;  pallial  cavity  aquatic,  but  without  a  branchia; 
genital  apertures  separated.  Gadinia. 

Fam-  6. — Chiiiitidae.  Shell  ovoidt  with  short  spire,  wide  aperture 
and  folded  columella:  inferior  pallial  lobe  thick;  viscera] 
commissure  still  twisted.  CHUina. 

Fam.  7. — Limnaadae.  Shell  thin,  dextral,  with  prominent  spire 
and  oval  aperturej  no  inferior  pallial  lobe.  lAtnnaea,  British. 
Aviphipctiea,  British. 

Fam.  8. — Fompholvgidae.  Shell  dextral»  hyperatrophic,  animal 
sinistral.   Pommiolyx.  Ckoanomphakis. 

Fam.  ^9. — Planoroidae,  Visceral  mass  and  shell  unlstral;  inferior 
pallial  lobe  very  prominent,  and  transformed  into  a  branchia. 
Planorbis,  British.  Buliaus.  Ifiraiesta. 

ram.  10. — Ancyiidaef  Shell  |Conical»  not  spiral;  inferior  uUBal 
lobe  transformed  into  a  bruichla^  ^nc^iu,  British.  Xotta. 
Grundlackia. 

Fam.  n. — Pkysidae.,  Visceral  mass  and  shell  sinistrally  colled; 
shell  thin,  with  narrow  aperture ;  no  inferior  pallial  lobe.  Physa, 
British.   ApUxa,  British. 

Sub-order  2. — Stylommatophoba.  Pulmonata  with  two  pairs 
of  tentacles,  except  Janelltdae  and  Vertigo;  these  tentacles  are  in- 
vaginable,  and  the  eyes  are  borne  on  the  sununits  the  posterior 
pair.  Male  and  female  genital  apertures  open  into  a  common  vesti- 
bule, except  in  Vagimutdat  and  Oncidiidae.  Except  in  Onddium, 
there  is  no  longer  a  veliger  stage  in  development. 

Tribe  I. — IfoLOGNATHA.  Jaw  simple,  without  a  superior  ap- 
pendage. 

Fam<  I. — Selenilidae.  Radula  with  elongated  and  pointed  teeth, 
like  those  of  the  Agnatha;  a  jaw  present.   Plutonia.  Trigo- 

nochlamys. 

Fam.  2. — Zonitidae.   Shell   external,   smooth,    heliciform  or 

flattened ;   radula   with   pointed   marginal   teeth.  ZoniUs, 

British.  Ariophanta.  OrPtelta.   Vitrina,  Hdicarion, 
Fam.  ^.—Limacidae.   Shell  -  inteniaL   Limax,  British.  Pamta- 

cella.       Urocydm.      Pamarion.      Amedia.  Agriolimax. 

Mesolimax.   Stmociroma.   Paralimox.  MeUUiimue. 
Fam.  4. — PhUomycidae.    No  shell;  mantle  covers  the  whole 

surface  of  the  body;  radula  with  squcirish  teeth.  Philomycus. 
Fam.  9. — Ostracoleihidoe,   Shell  laige^  chitinous,  not  spiral,  its 

calcareous  apex,  projecting  throng  a  small  hole  in  the  mantle. 

Ostraeol^he. 

Fam.  6. — Arionidae.  Shell  internal,  or  absent;  mantle  restricted 
to  the  anterior  and  middle  part  of  the  body;  radula  with 
squarish  teeth.  Arion,  British.  Geomaiacus.  Ariolimax.  AHa- 
denus. 

Fam.  7. — HditAdae.-  Shell  with  medium  ^re,  external  or  partly 
covered  by  the  mantle;  genital  aperture  below  the  right  po»> 
terior  tentacle;  genital  apparatus  generaHy  providea  witn  a 
dart-sac  and  multiftd  vesicles.  HeUx,  British.  Bi^mus. 
Hemphiilia.    Berendiia.    Cochlostyla.-  Rhodea. 

Fam.  S.~Endodontidae.  Shell  external,  spiral,  generally  orna- 
mented with  ribs;  borders  of  aperture  thin  and  not  reflected; 
raduki  wi^  square  teeth;  genital'  ducts  without  wxesBory 


organs.  EiidodoHta. ..  Puachim.  SpkyroHvm,  .Laoma.  Pynt- 
mtdida. 

Fam.  9. — Qrtbalicidae.  Shell  external,  ovcnd,  the  last  whori 
swollen,  aperture  oval  with  a  simple,  border;  radular  teeth'  in 
oblique  rows.  OrthaUcm.- 

Fam.  10. — BuUmvlidae.  Jaw  formed  of  folds  imbricated  exter- 
nally and  meeting  at  an  acute  angle  near  the  base.  Bulimtdus. 
PelieUa.  AmphibtUimus. 

Fam.  II. — Cylindrellidae. .  Shell  turriculated,  with  numerous 
whorls,  the  last  more  or  less  detached.  Cylindrdla, 

Fam.  .12. — Pupidae.  Shell  external,  with  elongated  S|»re  and 
numerous  whortst  aperture  generally  narrow;  male  KeBitat 
duct  without  multifid  vesicles.  Pupa,  British.  Eucaiodium^ 
Vertigo,  British.  Bvliminus,  British.  Clausiiia,  British.  Balea. 
Zospeum,    Megaspira.    Stropkia.  Anostoma. 

Fam.  13. — Stenogyndae.   Shelf  elongated,  with  a  more  or  less 

.  obtuse  summit;  aperture  with  a  simple  border.  Achatina, 
Stenogyra.  Ferussacid,  British.  Cioneila.  Caecilianeila^ 
Azeca.  Opeas. 

Fam.    14. — Helicleridae.    Shell  bulimoid,  dextral  or  unistral; 

radular  teeth,  expanded  at  their  extremities  and  multicuspidate. 

Selicier.  TomateUina. 
Tribe  2. — ^Agnatha.    No  jaws;  teeth  narrow  and  pointed; 
carnivorous. 

Fam.  I. — Oleacinidae.  Shell  oval,  elongated,  with  narrow  aper* 
ture;  neck  very  long;  labial  palps  prominent.  Olsocuia 
(Glandina).  Streptostyla. 

Fam.  2. — TeslaceUidae.  Shell  {lobular  or  auriform,  external  or 
partly  covered  by  the  mantle.  Streptaxis.  Gibbwina.  Aerobe, 
Rhyhda.  Daudebardia.  Testacella.  Cklamydophorus.  Schuo- 
ghssa. 

Fam.  ^.-^Raihouitiidae.  No  shell,  a  carinated  mantle  covering 
the  whaie  body;  male  and  female  apotures  distent*  the  female 
near  the  anus.  Ratlumisia.  Atopos. 

Tribe  3.— Elawognatha.  Jaw  with  a  well-devdoped  dorsal 
appendage. 

Fam.  I. — Succineidae.  Anterior  tentacles  much  reduced;  male 
and  female  apertures  contiguous  but  distinct ;  shell  thin, 
spiral,  with  short  spire.  Succinea,  British.  Htrntalonyx.  Hya- 
Umax.  Neohyaiimax. 

Fam.  2. — JaneUidae.  Limadformi  with  iotemat  rounded  shell; 
mantle  very  small  and  triangular;  pulmonary  chamber  with 
tracheae;  no  anteriMr  tentacles.  Jaiidla.  Aniit^kt.  Anatea. 
TribonioPhorus. 

Tribe  4. — ^DiTRElTATA.    Male  and  female  ^jertures  distant. 

Fam.  I. — V(^inididag,  No  shell ;  limaciform ;  terrestrifd ; 
female  aperture  on  right  side  in  middle  of  body;  aous  poaterior. 
Vaginida. 

Fam.  2. — Oncidiidae.  No  dtell;  Groadform;  littoral;  female 
apertnre  posterior,  near  anus;  a  reduced  pulmonary  cavity 
with  a  distinct  aperture.  Oneidiiun.  Oncidiella,  British-. 
Peronia. 

Authorities. — L.  Boutgn,  "  La  Cause  principale  de  fasym^trie 
dee  raollusques  gastfiropodCs,"  Arch,  de  zool.  expir.  (^),  vii.  (1899); 
A.  Lang,  Versuch  einer  Erkl&rung  der  Asymmetric  der  Gastro* 
^odet,  Viertdjahrsschr.  nitturforsch.  Gesellschaft,  ZOrichf  36  (1892): 
A.  Robert,  *'  Recherches  sur  le  d^loppement  dea  Troques,  Arc 


f^res,"  Arch,  de  biol.  xiv-JjiSgs) ;  W.  A.  Herdman,  "  On  the  Structure 
and  Functions  of  the  Ceiata  or  Dorsal  Papillae  in  some  Nudi- 
branchiate  Mollusca,"  Quart.  Joum.  Mic.  Set.  (1832) :  J.  T.  Cunning- 
ham, *'  On  the  Structure  arid  Relations  of  the  Kidney  in  Aplysia?' 
Mitt.  Zool.  Stat.  Neaf>el,  iv.  (1883) ;  B5hmig,  "  Zur  feineren  Anatomie 
von  Rhodopevemnyt,  KOlliker,"  Z^sckr.f.  wiss.  Zool.  vol.  Ivi.  (1893). 

Treatises. — ^S.  P.  Woodward,  Manual  of  the  Mollusca  (2nd  ed., 
with  appendix,  London,  1869);  E.  Forbes  and  S.  Hanlcy,  History 
of  British  Molltfsca  (4  vols.,  London,  1853);  Alder  and  Hancock, 
Monograph  of  British  Nudibranchiate  Mollusca  (London,  Roy. 
Society,  1845);  P.  Pelseneer,  MoUusea.  Treatise  on  Zool.,  edited 
by  E.  Ray  Lankester,  pt.  v.  (1906) ;  E.  Ray  Lankester,  "  Mollusca,** 
in  9th  ed.  of  this  Encyclopaedia,  to  which  this  article  Is  much  i*- 
debted.  U  T.  C.) 

6ASTR0TRICHA,  a  small  group  of  fairly  uniform  animals 
which  live  among  Rotifers  and  Protozoa  at  the  bottom  of  ponds 
and  marshes^  hiding  amongst  the  recesses  of  the  algae  and 
sphagnum  aftd  other  fresh-water  plants  and  eating  organic 
debris  and  Infusoria.  They  are  of  minute  size  varying  from  one- 
sixtieth  to  one-three-himdredth  of  an  inch,  and  they  move  by 
means  of  long  dlia.  Two  ventral  bands  composed  of  regular 
transverse  rows  dlia  are  usually  found.  The  bead  l>ears  some 
especially  latge  cilia.  The  cuticle  which  covers  the  body  is  here 
and  there  raised  into  overl^piog  scales  which  may  be  prolonged 
into  bristles.  An  enlarged,  frontal  scale  may  cover  the- bead,  and 
a  low-  of  scales  separatee  the  ventral  ciliated  areaft  from  one 
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aii6ther,  whilst  two  series  of  atiernating  jeoiifftoat^.thelnck'ABd 
side.  The  body,  otherwise  circular  in  sectioorisalightly  flattened 
ventrally.  The  mouth  is  aHterior  and  digMly  r«Qtni;  it  . leads 
into  a  l^tothtslUe  pharynx  armed  «ritfa  recurved  teeth  that  can:  be 

everted.  This  leads -t»  a!  muscular 
.Mr  '  oeac^agns  with!  a.  trifadiate  lumen, 
irtridi  mds  as  - a  sndkuig  pimq)  aad 
ttiKb  in  a'  funnel-ralve  pnolecting 
'into  the  stxnnacfa.  The  hst  .named 
is  oval  and  formed  of  four,  rows  ctf 
large' c^;  .  it-"i9  >  separated  by  a 
sphincter  ftaonr  the  Tectwti,  which 
opens  poateriscly  and  dorsaUy. 
The  nitrogenous  excretory  A|^ara- 
tus  consBts  of  a  coSed  (ube  on  each 
side  of  tJic  atfimacb;  iatcrnsily  the 
tubes  end  in  large  flame-tcellB,  and 
external^  by  amiUI  poreb'  Which  U» 
on  the  edges  of  the  -Tentral-  tow  <rf 
scales: ,  AeetebnkgactlliDo.n8t8  on- 
the  ■teaopliagiia  -  tud  supplies  the 
cephalic  dlia  and  hairs;  it  is  con- 
tinued som^^,ax  back  as  two  dorsal 
nerve  trunks.  The  sense  organs  are 
the  hairs  and  bnsttes  ^nd  in  some 
species  eyes.  The  musd^are  simple 
and  uostriated  and  for  the^most  part 
Tun  kmgitudmaily. 

The  two  Ovarks  lie  at  the  level  of 
the  juncture  of  tfie  stomach  and 
rectiuu.   The  fggs   become  very 
From  Zi^vjt.  m  Wujem-  large,  «HpetibU9  half  the  length  of 
G^'ir5^of'*flh1&  1^  thi^moth.a-i.they'we  laid  amongst 
water  weeds.   The  ma^aieproductive 
system  is  hut  little  known,  a  small 
^aad  'lying  between  the  ovaries  has 
been  thought  to  be  a  testis,  and  if 
it  be,  the  Gastrotricha  are  herma- 
phrodite. 
Zelinka  ctespifiea  the.tnHV  as  £ol> 
JCft,  ..Cuticular  ^otat*  —  .  ■ 

Mr,  Oral  cavity.  Sub-order  I.-— EmcHTHYDINA  With  a 

forked  tail. 

(t.)  Fam.  ■  Ichthydidher  without 
bristles.  Geneia:  IchthydiMVh  Lepida* 
derma. 

pi.)  Fam. .  Chaetonotidae,  '  with 
bristles.  Genera :  Chaelottotus, 
ChMtum. 

Sub-^rder  a. — ^odina,  tail  not 
forked.  Genera;  Dasydytt's,  Gossea, 
Slyipchaela, 

The  genus  A  s^idiophonts  recently 
described  by  Vctet-  seema  in.  some 
between   JLepidoderma   and  Chattwotus. 
and  Phtlosyrtis  are  two  slightly  aberrant  fonns  described 
by  Giard  from  ceruin  diatomaceous  sanda.  Altogether  there  mufct 
some  fortj^  to  fifty  described  species. 

The  group  is-an  isolated  one  and  diows  no  clear  affinities  with  any 
<tf  the  great  phyla.  Those  th^t  are  usuatW  dwelt  on  are  treat^ 
with  the  Rotifers  and  Neraatoda  and  Turbeilaria. 

Literature.— A.  C.  Stokes,  The.Microscope  (Detroit,  1887-1888) ; 
C.  Zelinka,  ZeUschr.  wiss.  Zoot.  idic.,  1890,  p.  JK)9:  M.  V<igt, 
Forschbtr^  PUtn^  Tb.  a.,  iom,  p:  i ;  A.  Giud;  C  IL  SocBM.  brl 
«>.  1061  and  1063;  E.  Daday,  Tametn  Fjtnkki  x»v,  p.  x;  F. 
Zschokke,  Denk.  Schweis.  Ges.  xxxvii.  p.  109;  5.  Hlava.  Zool.  Anx. 
jcxviu..  1905,  p.  331.  (A  E.  S.) 

.  OATAKBB,  THOHAS  (1574-1654),  English  divine,  was  born 
in  London  in  September  1574,  and  educated  at  St  John's  College, 
Cambridge.  From  1601,  to  i6ix  he  h^ld  the  appointment  of 
preacher  to  the  society  of  Lincoln's  Inn,  which  he  resigned  on 
accepting  thp. rectory  of  Rotherhithe.  In  1643  he  was  chosen  a 
member  of  the  assembly  of  divines  at  Westminstra-,  and  annotated 
for  that  assembly  the  books  of  Isaiah, -Jeremiah  and  Lamenta- 
tions. He  disapproved  of  the  introduction  of  the  Covenant, 
.and  declared  himself  in  favour  of  episcopacy.  He  was  one  of 
.the  fnty-seven  London  .qlergy men  who  dis^)proved  of.  the. 
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Zelinka.) 

Bo,  Bristles  surrounding 

.  .  the  mouth. 
ds.    Dorsal  bristles. 
AOt,.&oBtefioc  lateral  cilia. 
'a.  .,Cuticular  doaM< 
V,  Oral  cavity. 

Lateral  sensory  hairs.. 
Cuttcular  plates. 
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basal  part. 
Plates. 

Lateral  bristles. 
Point  of  union  of  -  dil- 
ated tract. 
aCi,  Anterior  group  of  cilia. 
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'basal  part. 
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-tti^  of  (Tbtfrics  If ;  He  wa^  m^iri«iAiouE,tj|picv.f^lMiPd.ia  Ju^y 

1654.  . 

:  -^w  principal  works^  besides,  some.wlwnes  of  sermons  are — On 
'the  Nature  <tnd  use  of  Lots  (l6l9),  a  curious  treatise  which  led  to  his 
being  acciu^  of  (avouring'kainea  ctf  chance;  Disserlatic  de  atyld 
Noo%  TisUimenti  (164&);  '  i^iKntts,  -HK'AAwaHa  mistxUatieo,  m 
QHtbus  Sacrae.  Seri^wdt  ftimo,.  deind*^  aiimtm  scriptonm,  locis 
aUquam  midtis  lux  reddit»T  to  which  was  afterwards  sub- 

joined Adversaria  Posthumd;  and  his  edition  of  Marcus  Antoninus 
(I652),  which,  according  to  Hallam,  ii  the  "  earliest  edition  of  any 
clawical  writer  published  in  England  with  ecigioii  anfaptatims, 
and.  for  the  period  at  which  it  waq  jnjtfx^  poffmats  repiailable 
merit. .  His  collected  wofks  were  pubhahed,at  utrecht  in  1698. 

6ATCHINA)  a  town  of  Russia,  in  th^  government  of  St  Peters- 
burg, 29  nx.  by  rail  S.  of  the  dty  of  St  Petersburg,  in  59  *34'  N.  and 
30"  6'  E.  Pop.  (j86o)  9r84i  (1^97):  J4)7*S-  I,t,i5  situated  in  a 
flat,  well- wooded,  and  partly  marahy  district,  and  on  the  south 
side  of  the  town  are  two  lakes.  Among  its  more  important 
buildings  are  the  imperial  paiace,  which.  wa$  founded  in  1770  by 
Prince  Orlov,  and  constructed  acpording  to  the  plvis  of  th» 
Italian  arcliite(:t  RinaJdii  a  milit^uy  orphanage,  .founded  in 
iSoft;  and  a  achool  for  faoorticulture.  Among  the  tew  industrial 
establishments  is  «  porcelain  factory.  At  Gatchina  an  aUianoi 
vraaconcluded  between  Russia  and  Sweden  on  the  39fb  of  October 
1799. 

GATB,  an  opening  in^o  any  endpsure  for  entrance  or  exit, 
capable  of  beix^  closed  by  a  barrier  at  will.  The  word  is  of  wide 
application,  embracing  not  only  the  defensive  entrance  ways  into 
a  fortified  plu^e,  with  which  this, article  mainly  deaJs^  or  the 
imposing  architectural  features  which  form  the  main  entrances  to 
pal^cesi  (:olleges,  monastic  buildings,  &c.,  but  also  the  common 
five-barred  barrier  which  closes  an  opening  into  a  field.  The  most 
General  dutinction  that  can,.be,,m4de  between  "door "  and 
"  gate  "  is  that  of  ,si«,  tii«,greater  entrance  into  a  court  contaia- 
inff  other  buildings  be^  thq  "  gate/'  the  smaller  entrances 
opening  direpUy  into  the  particylar  buildiags  the  "  dooijn,"  qr 
that  of  construction,  the  whole  entrance  being  a  "  gate  "  or 
gateway,  the  barrier  .which  closes  it  a  "  door."  A  further  dis- 
tinction is  drawn  by  applying  "  door  "  to  the  solid  barriers  or 
"  valves  "  of  wood,  metal,  &c.,  made  in  panels'  and  ;Gtted .  to  a 
framewoTk,  and  "  gat!?.",  to  an  opeawork  structure,  whether  of 
metal  or  wood  (see  fxuther  Door  and  Metal- wokk).  The 
ultimate.  oriffA  of  the  word  is  obscure;  the  early  forms  appear 
with  a  palatalized  initial  letter,  still  surviving  in  sych  dialectical 
forms  as  "  yat<^"t  ,or  in  Scots  "  yettl"  It  is  prphably  connected 
with  the  rootfpf  "  g?t,"  in  the  sense'either  of  means  of  access." 
orof  "  holding,"  "  rec^p^cle  ";.d. Dutch hole.  I^eremaybe 
a  conneaion,  however,  ^ith  "  gate,"  now  usually  spelled  "  gait/* 
a  manner  o£  v^Hcin^^  but  originaUy  a  way,  passage;  tf.  Gerl 
Gasse,  narrow  street,  lane. 

The  entrance  through  the  enclosing  wallf  of  a  city  or  fortifica- 
tion has  been  from  the  earliest  times  a  place  of  the  utmost 
importance,  considered  architecturally,,  social^  or  fropa  the  point 
of  view  of  the  miUtaiy  engineer.  In  the  East,  the  "  gate  "  was 
and  still  is  in  many  Mahommedan  countries  the  central  place  ai 
civic  life.  Here  was.the  seat  qf.justice  and  of  audience,  tlje  most 
important  fnarl^et-place,  the  spot  where  men  gathered  to  receive 
and  exchange  news.  The  refejKJSces  in  the  Bible  to  tbe.  gates  of 
the  city  in  all  these  varied  aspects  are  innumerable  (cf.  Gen.  xix. 
x^Deut.  xzv.  7}Rutfaiv.  i;  2  Sam.  xix.  8;  a  Kings ,vu.  i).  Later 
the  seat  of  justke  and.of  government  is  transferred  to  the  gate  of 
t;he  palace  of  the  king  (cf .  Dan.  ii.  49,  and  Esther  ii.  19),  and  this 
use  is  preserved  to-day  in  the  official  title  of  the  seat  of  govern- 
ment of  the  Turkish  empire  at  Constantinople,  the  "  Sublime 
Porte,"  a  translation  of  the  Turkish  Bab  Ajiy  [bab,  gate,  and  aliy, 
high).  A  full  account  with  many  modern  instances  of  Eastern 
customs  will  be  found  in  Sir  Charles  .Warren's  article  "  Gate  "  in 

1  The  spelling"  gait  "is  confined  to  this  mekmag-^He  only  literary 

one  'surviving.  In  the  form  "  gate  "  it  appears  dialec6»ily  in  this 
sense  and  in  such  particular  meanings  as  a  nsht  to  run  cattle  on 
common  or  private  ground  or  as  a  passage  way  in  mines.  The  prin- 
cipial  surviyal  is  in  names  of  streets  in  the  north  and  midlande  of 
England  and  in  Scotland,  e.g.  Briggate  at  Leeds.  Wheeler.  Gate  and 
Castle  Gate  at  Nottbgham,  GaHov  Tree  .Gate  at  Laicester.  and 
Canongateand  CowyatJK  at  £dinbtirgh.     r  .  - 
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Hasdnsi'i  Diet.  ^  BiHe.  Tor  the  "  pykm,"  the  typiad  fite  of 
Egyptian  architecture,  see  Axchttectukz. 

The  gates  into  a  walled  town  or  other  fortified  irface  were 
neccscarOy  in  early  times  the  chief  points  on  which  the  attack 
concentrated,  and  the  featores,  common  throughout  the  ages,  of 
flanking  or  surmounting  towers  and  of  galleries  over  the  entrance 
way,  are  found  in  the  Asqrian  gate  at  Khorsabad  (cf.  2  Chron. 
nvL  9;  3  Sam.  xviii.  24).  With  the  coming  of  peaceful  times  to 
a  dty  or  the  removal  ol  the  fear  of  sudden  attack,  the  gateways 
would  take  a  torn  adapted  more  for  nndy  eadt  and  entrance 
than  for  defence,  though  the  possitrility  of  defending  them  was 
not  forgotten.  Sudi  city  ga^es  <^en  had  separate  openings 
for  entrance  and  exit,  and  again  for  foot  passengers  and  for 
vehicles.  The  GaDo-Roman  gate  at  Autun  has  four  entrances, 
two  just  wide  enough  to  admit  carriages,  and  two  narrow  alleys 
for  foot  passengers.  A  fine  exam[^  of  a  Roman  city  gate,  dating 
from  the  time  of  Constantine,  is  at  Treves.  It  is  four  storeys 
high,  with  ornamental  windows,  and  decorated  with  columns 
on  each  storey.  The  two  outer  wings  project  beyond  the  central 
part,  the  two  entrance  ways  are  r  4  ft.  wide,  and  could  be  closed  by 
doors  and  a  portcullis.  The  chambers  in  the  storeys  above  were 
used  tor  the  purposes  of  dvil  adnunistration.  In  more  modmi 
times  dty  gateways  have  often  followed  the  type  of  the  Roman 
triumpbd  ardi,  with  a  sin^e  wide  openingandpurdy  ornamental 
superstructure.  On  the  other  hand,  the  defensive  gate  formed 
by  an  archway  entering  as  it  were  through  a  tower  has  been 
constantly  followed  as  a  type  of  entrance  to  buildings  of  an 
entirely  peaceful  character.  A  fine  example  of  such  a  gateway, 
originally  built  for  defence,  is  at  Battle  Abbey;  this  was  buUt 
by  Abbot  Retlynge  in  1338,  when  Edward  III.  granted  a  licence 
to  fortify  and  crenellate  the  abbey.  Such  gateways  are  typical 
of  Tudor  palaces,  as  at  St  James's  or  at  Hampton  Court,  and  are 
the  most  common  form  in  the  colleges  of  Oxford  and  Cambridge. 
The  Tom  Gate  at  Christ  Church,  Oxford,  with  its  surmounted 
domed  bell  tower,  or  the  cupola  resting  on  cohinms  at  Queen's 
College,  Oxford,  are  further  examples  of  the  gate  architecturally 
considered. 

The  changes  the  fortified  gateway  has  undergone  in  construction 
and  the  varying  relative  importance  it  has  held  in  the  scheme 
of  defence  follow  the  lines  of  development  taken  by  the  history 
of  FoRTiPiCATiON  AND  SiEGECKAJT  (q.v.).  The  following  IS  a 
short  sketch  of  the  main  stages  in  its  history.  A  good  example 
of  the  Roman  fortified  dty  gate  still  remains  at  Pompeii.  Here 
there  is  one  passage  way  for  vehides,  14  ft.  wide;  this  is  open  to 
the  sky.  Tlie  two  footways  on  either  side  are  arched,  with 
opening!  in  the  centre  on  to  the  central,  way.  The  doois  of  the 
gate  are  on  the  dty  side,  but  a  portcullis  (cataracta)  dosed  it 
on  the  country  side.  Hie  gateways  of  the  Roman  permanent 
camps  (castra  stativa)  were  four  in  number,  the  porta  praeioria 
and  Daumana  at  either  end,  with  principalis  dextra  and  sinistra 
on  the  side  (see  also  Camp).  At  Pevensey  (Anderida)  a  small 
postern  on  the  north  side  of  the  Roman  walls  was  laid  bare 
in  1906-1907,  in  which  the  passage  curves  in  the  thickness  of  the 
wall,  and  from  a  width  admitting  two  men  abreast  narrows  so 
that  one  alone  could  block  it.  Flanking  towers  or  bastions 
guarded  the  main  entrances,  while  in  front  were  built  outworks, 
of  p^isades,  &c.,  to  protect  it;  these  were  known  as  pro- 
castra  or  antemuraUa,  and  the  entrances  to  these  were  placed 
BO  that  they  could  be  flanked  from  the  main  walls. 

In  the  defence  of  a  fortified  place  the  gate  had  not  only  to  be 
protected  from  sudden  surprise,  but  also  had  to  undergo  pro- 
tracted attacks  concentrated  upon  it  during  a  siege.  Thus  until 
the  coming  of  gunpowder,  the  ingenuity  of  military  engineers 
was  exhausted  in  accumulating  the  most  complicated  defences 
round  the  gateways,  and  the  strength  of  a  fortified  place  could 
be  estimated  by  the  fewness  of  its  gates.  VioIIet-le-Duc  (Diet, 
dp  I'arch.  du  moyen  dge,  s.v.  Porte)  takes  the  Narbonne  and  Aude 
gates  (E.  and  W.)  of  Carcassonne  as  typical  instances  of  this 
complication.  The  following  brief  account  of  the  Narbonne 
Gate  (fig.  i),  one  of  the  prindpal  parts  of  the  work  on  the  fortificar 
tions  begun  by  Philip  the  Bold  in  1285,  vriH  give  some  idea  of 
the  varied  means  of  defence,  which  may  be  found  individually  if 


not  always  in  snch  collective  abimdance  in  the  fortified  gateways 
of  the  middle  ages.  Two  massive  towers  flanked  the  actual 
mtrance  and  were  linked  across  by  an  iron  chain;  over  the 
entrance  (E)  was  a  machicolation,  further  added  to  in  timeof 
war  by  a  hoarding  of  timber;  and  an  outer  portcullis  fell  in 
front  of  the  heavy  iron-lined  doors.  On  to  the  passage  way 
between  the  first  and  second  doors  <^>aied  a  square  machicolation 
(G)  from  which  the  defenders  in  the  upper  cfaambns  of  the  giUe 
could  attw^  an  eaemy  that  had  succeeded  in  breaking  thnnigh 
the  fint  entrance  or  had  been  ti^^ied  by  the  falling  of  the  first 
portcnUis.  Another  marhicohfi<m  (I)  opened  from  the  roof  in 
front  of  the  second  portcnUis  and  second  door.  So  much  for  the 
gate  itself;  but  before  an  attack  could  reach  that  point,  the 
following  defences  had  to  be  passed:  an  immense  drcnlar 
barbican  (A)  protected  the  entrance  across  the  moat  and  through 
the  outer  enceinte  of  the  dty.  This  entrance  was  flanked  by  a 
masked  return  of  the  waO  (C),  while  palisades  (P)  still  further 
hampered  the  assailant  in  Us  passage  across  the  "  lists  "  to  the 
foot  of  the  gate  towers.  Here  sailers  would  find  themselves 
exposed  to  a  fire  from  the  lof^iholes  and  f nmi  the  madiiot^ated 
hoardings  above  them,  while  the  projecting  bonis  with  which 
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Fig.  I.— Plan  of  the  Narbonne  Gate  of  the  city  of  Carcassonne. 

the  face  d  the  towers  terminated  forced  thnn  to  una>ver  them- 
selves to  a  flanking  fire  from  the  indents  in  the  main  curtain  on 
either  side  of  the  towers. 

The  later  history  of  the  gateway  is  merged  in  that  of  modem 
fortification.  The  more  elaborate  the  gate  defences  the  greater 
was  the  inducement  for  the  besieger  to  attack  the  walls,  and 
im[KDvements  in  methods  of  si^ecraft  ultimately  oompefled  the 
defender  to  develop  the  enceinte  from  its  medieval  form  of  a  ring 
wall  with  flanking  towers  to  the  17th  century  form  of  bastions, 
curtains,  tenailles  and  ravelins,  all  intimatdy  connected  in  one 
general  scheme  of  defence.  By  Vauban's  time  there  is  little  to 
distinguish  the  position  and  defences  of  the  gateways  from  the 
rest  of  the  fortifications  surrounding  a  town.  A  road  from  the 
country  usually  entered  one  of  the  ravelins,  sinking  into  the 
glads,  crossing  the  ditch  of  the  ravelin  and  piercing  the  parapet 
almost  at  rig^t  an^es  to  its  proper  direction  (see  fig.  2,  whidi 
also  shows  a  typical  arrangement  of  minor  communications 
such  as  ramps  and  staircases).  From  the  interior  of  the  ravelin 
it  passed  across  the  main  ditch  to  a  gate  in  the  curtain  of  the 
enceinte.  The  road  was  in  fact  artificially  made  to  wind  in  such  a 
way  that  it  was  kept  under  firefrom  the  df^ences  throughout,  whOe 
the  part  of  it  inside  the  works  was  bent  so  as  to  place  a  covering 
mass  between  the  enemy's  fire  and  troops  using  the  road  for  a 
sortie.  Thus  the  gate  itself  was  merdy  a  barrier  against  a  coup 
de  main  and  to  keep  out  unauthorized  persons.  In  conditions 
precluding  the  making  of  a  breach  in  the  walls,  i.e.  in  surprises 
and  assaults  de  vive  force,  the  gateway  and  accompanying 
drawbridge  continue  to  play  their  part  in  the  i6th,  T7th  and 
i8th  centuries,  but  they  seldom  or  never  appear  as  the  objectives 
of  a  siege  en  ri^e.  In  Vauban's  works,  and  those  of  most  other 
engineers,  there  was  generally  a  postem  giving  access  to  the 
floor  of  the  main  ctitch,  in  the  centre  of  the  curtain  escarp.  The 
gates  of  Vauban's  and  later  fortresses  are  strong  heavy  wooden 
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doots,  aad  the  gateways  more  or  leaf  onunenital  ucbms^ 
exactly  as  in  many  private  mansions  of  ca^tcUar  fonn.  In 
modem  fortresses  the  gate  of  a  detached  fort  or  an  etteeinte  de 
s$dreii  is  intended  purely  as  a  d^ence  against  an  unexpected 
rush.  The  usual  method  is  to  have  two  gates,  the  outer  one  a 
latti^  or  portcullis  of  iron  bars  and  the  inner  one  a  plate  of  half- 
inch  steel  armour,  badud  by  wood  and  loopholed.  The  defenders 
of  the  gate  can  by  this  atraageffleDt  fire  the  inner  lo<^holes 
through  the  outer  gate  upon  the  approaches,  and  also  keep  the 
cncn^  under  fire  whflst  be  is  txying  to  focce  the  outer  (at& 


Fig.  2. — Plan  of  Gate  Arrangements  of  an  i8th  Century  Fortress. 

itself.  The  ditches  axe  crcnsed  either  by  drawbridges  or  by  ramps 
leading  the  road  down  to  the  floor  of  the  ditch. 

Tlie  "  gate  "  as  a  barrier  to  be  removed  and  as  an  oxtrance 
to  be  . passed  is  of  constant  occurrence  in  figurative  lai«uage 
and  in  symbolical  usage.  The  gates  of  the  temple  of  Jaaus  (q,v.) 
ftt  Rome  stood  open  in  war  and  closed  in  peace.  The  pylom  of 
anden  t  Egypt  had  a  symbolical  meaning  in  the  Book  of  the  Dead, 
and  religious  significance  attaches  to  the  lorn,  one  of  the  outward 
signs  of  the  Shinto  religion  in  Japan,  the  Buddhist  Axraw,  and  to 
the  Chinese  pai4oo,  the  honorific  gateways  erected  to  ancestors. 
The  gates  of  heaven  and  bdl,  the  gates  of  death  and  darkness, 
the  wide  and  narrow  gates  that  lead  to  destruction  and  life 
(Matt.  vii.  13  and  14),  are  familiar  metaphorical  phrases  in  the 
Bible.  In  Greek  and  Roman  legend  dreams  pass  through 
gates  of  tranf9}arent  horn  if  true,  if  dec^tive  and  false 
through  <^>aqu6  gates  of  ivory  (Horn.  Od.  xix.  560  sq.;  Virg. 
Aen,  vi  893).  (C.  Wb.) 

OATBHOUSB.  In  the  second  half  of  the  x6th  century  in 
En^and  the  entrance  gateway,  whkh  fomml  part  of  the  princ%>al 
front  of  the  eariier  feudal  castles,  became  a  detached  feature 
attached  to  the  mansions  onfy  by  a  wall  enclosing  the  entrance 
court.  The  gatehouse  then  constituted  a  structure  of  some 
importance,  and  included  sometimes  many  rooms  as  at  Stanway 
Hall,  Gloucestershire,  where  it  measures  44  ft.  by  32  ft.  and  has 
three  storeys;  at  Westwood,  Worcestershire,  it  had  a  frontage 
of  54  ft.  with  two  storeys;  and  at  Burton  Agnes,  Yorkshire, 
it  was  still  larger  and  was  flanked  by  great  octagonal  towers 
at  the  angles  and  had  three  storeys.  At  a  later  period  smaller 
accommodation  was  provided  so  that  it  virtuaUy  became  a  lodge, 
but  being  designed  to  harmonize  with  the  mansion  it  presented 
sometimes  a  monumental  structure.  On  the  contment  of 
Europe  the  gatehouse  forms  a  much  more  unportant  building, 
as  it  formed  part  of  the  town  fortifications,  where  it  sometimes 
defended  the  passage  of  a  bridge  across  the  stream  or  moat. 
There  are  numerous  examples  in  France  and  Germany. 

6ATBS,  HORATIO  (1729-1806),  American  general,  was  bom 
at  Maldon  in  Essex,  England,  in  1728.  He  entered  the  English 
army  at  an  early  age,  and  was  rapidly  promoted.  He  accom- 
panied General  Braddock  in  his  disastrous  expedition  against 
Fort  Duquesne  in  1755,  and  was  severely  wounded  in  tbe  battle 
of  July  9;  and  he  saw  othu  active  service  in  the  Seven  Years' 
War.  After  the  peace  of  1763  he  purchased  an  estate  in  Virginia, 


where  he  lived  till  the  outbieak  ol  thfe  War  ol  btdependeace  ki 
r775f  when  he  was  namied  by  Congress  adjutant-general.  In  1776 
he  was  appointed  to  amunand  tbe  troops  which  had  latdy 
retreated  from  Canada,  and  in  August  1777,  as  a  result  of  a 
successful  intrigue,  was  appointed  to  supersede  General  Philip 
Schuyler  in  command  of  the  Nozthem  Department.  In  the  two 
battles  of  Saratoga  (9.0.)  his  army  defeated  General  Burgoyne, 
who,  on  the  17th  of  October,  was  forced  to  sunrader  his  whole 
army.  Tliia  success  was,  htmever,  largely  due  to  the  previout 
maooeu  vies  of  Schuyler  and  to  Gates's  subordiamte  officers.  The 
intrigues  of  the  Conway  Cthil  to  have  Washington  superseded 
Gates  o(HnpleteIy  failed,  but  Gates  was  pretident  for  a  time 
of  the  Board  of  War,  and  in  1 780  was  placed  in  chief  comioand  m 
the  South,  He  was  totally  defeated  at  Camden,  S.C.,  by  Com- 
wallis  on  the  17th  of  August  X780,  and  in  December  was  super- 
seded by  Greene,  though  an  investigation  into  his  conduct 
terminated  in  acquittal  (1783).  He  then  retired  to  his  Vfiginian 
estate,  whence  he  removed  to  New  York  in  r  790,  after  emancqp^ 
ing  his  slaves  and  providing  for  those  who  needed  asaistanoc. 
He  died  in  New  York  on  tbe  xoth  of  April  1806. 

0ATE8HBAD,  a  municipal,  county  and  parliameataiy 
boroui^  of  Duriuun,  En^aiid;  on  the  S.  bank  fA  tbe  lyoo 
epposite  Newcastle,  and  oa  tbe  North  Eastern  railway^  ,P«p. 
(1891)  85,692;  (1901)  109,888.  Though  one  of  tbe  kigesl 
towns  in  the  oounty,  neitbo*  its  streets  nor  its  public  buildingBi 
except  perhaps  its  ecclesiastical  buildings,  have  much  clakn 
to  architectural  beauty.  The  parish  churdi  of  St  Maiy  is  an 
ancient  cruciform  edifice  surmounted  by  a  lofty  tower;  but 
extensive  restoration  was  necessitated  by  a  fire  in  1854  which 
destroyed  a  considerable  part  of  the  town.  The  town>hall,  public 
library  and  mechanic's  institute  are  noteworthy  buildingSi 
Education  is  provided  by  a  grammar  school,  a  large  day  school 
for  girls,  and  technical  and  art  schools.  Tliere  is  a  service  lA 
steam  trams  in  the  princ^>al  street^  and  three  fine  bridges 
connect  the  town  with  Newcastle-upoo-TyDe,  There  axe  large 
iron  worica  (including  foundries  and  factories  for  engines,  beUon, 
chains  and  cables),  shii^ildlng  yards,  glass  manufactories, 
chonical,  soap  and  candle  works,  bride  and  tile  works,  breweries 
and  tanneries.  The  town  also  contains  a  d^>ot  of  tbe  North 
Eastern  railway,  with  large  stores  and  locontotive  works.  Exten- 
sive coal  mines  exist  in  the  vicinity;  and  at  Gateshead  Fell  are 
large  quarries  for  grindstones,  which  are  much  esteemed  and  are 
oported  to  all  parts  of  the  world.  Large  gas-works  of  the 
Newcastle  and  Gateshead  Gas  Company  aie  also  situated  In  the 
borougb.  The  parliamentary  borough  returns  one  member. 
The  cotporation  consists  of  a  mayor,  9  aldermen,  and  37 
councillors.    Area,  3x33  acres. 

Gateshead  (Gateshewed)  probably  grew  up  during  late  Saxon 
times,  the  meoUcm  ci  the  church  tiwre  in  wfaich  Bishi^  Walcfaer 
was  murdered  in  1080  being  the  first  evidence  of  settlement 
The  borough  probably  obtained  its  charter  during  the  following 
century,  for  Hugh  de  Fuiset,  bishop  of  Durham  (1153-1195), 
confirmed  to  his  burgesses  similar  rights  to  those  of  the  burgesses 
of  Newcastle,  freedom  of  toU  within  the  palatinate  and  other 
privileges.  The  bishop  had  a  park  here  in  1348,  and  in  1438 
Bishop  Nevill  appointed  a  keeper  of  the  "  tower."  The  posirion 
of  the  town  led  to  a  struggle  with  Newcastle  over  both  fishing 
and  trading  rights.  An  inquisition  of  1333  declared  that  the 
water  of  the  Tyne  was  divided  into  three  parts:  the  northern, 
belonging  to  Northumberland;  the  southern  to  Durham;  and 
the  central,  common  to  all.  At  another  inquisition  held  In  1336 
the  men  of  Gateshead  claimed  liberty  of  trading  and  fisUng 
along  tbe  coast  of  Durham,  and  freedom  to  sell  their  fish  wheic 
they  would.  In  1553,  on  the  temporary  extinction  of  the 
diocese  of  Durham,  Gateshead  was  attached  to  Newcastle,  but 
in  ISS4  was  regranted  to  Bishop  TunstaU.  As  compensation 
the  bishop  granted  to  Newcastle,  at  a  nominal  rent,  the  Gateshead 
salt-meadows,  with  rights  of  way  to  the  High  Street,  thus 
abolishing  the  toll  previoudy  paid  to  the  bishop.  During  the 
next  century  Bishop  Tunstall's  successors  incorporated  nearly 
all  tbe  various  trades  of  Gateshead,  and  CromweU  continued 
this  poliqr.   The  town  government  during  this  period  was  bj 
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tte- 'bishop's  haSi^i  and'  thv  iMldtts  bf  the'btrgagesicomposed 
Ite  juries  of  the  bi^p'icotirtX'lsrt  «nd  tmion;  ^Nb  chuter  ol 
htcMpotatloA  is  extant,  bat  fnl  1563  icontests  wne  carried  od 
under  the^name  of  the  bailiffs^,- burgesses -and  commonalty,  aoA 
a  list  of  borough  accounts  exfem  for  1696.  '  Hie  bishc^  ^ypomted 
the  last  borough  baUiS  In  16S1,  and  though-the  inhabitants  in' 
17712  petitiooed  fof  a  bailiff  the  town  remained,  under  a  steward 
and  grassmen  until  the  igtfa  oesAury.  As  part  of  the  palatinate 
of  Dorham,  G&teahead  was  not  represented  hi  parliament  until 
1833.  At  the  inqui^tion  of  1336  the  burgesses  claimed  ain-annual 
fairon  St  Peter's  Day,  and  depoatUmsin  1577  mention  a  borough 
market  held  on  Tu^day  and  Friday,  "but  these  were  aM>arehtiy 
extinct  in  Camden's  day,  and  no  gmnt  of  them/'is-extanti  The 
medieval  tcade  seeas  to  have-centred  round  the-'fi^ries  and  the 
ndghboiuing  coal  mftiea  which  axe  meBtibned  in  1364  and  also 
by-Leland. 

.  OATH,  one  of  the  five  chief  cities, of  the  ^Philistines.  It 'iff 
ftequ»tiy  mentioned  in  the  historicalbbokfroftbeOld  Testament, 
and  f  roim^' Amos-  vi.  3  we  conclude  that,  like  Ashdod,  it  fell  to 
Sargon  in  711.  Its  nte  appears  to  have  been  known  in  the  4th 
oeiKnrcy,'tMit  the  name  is  now  lost.  Sueebius  (m  the  OnontasUafn) 
places  it'nfear  the'  road  from*  Ekutheropolis  (Beit  Jibtin)  to 
B^poUfr'tL'udd)  about  6»e  Roman  miles  from  the  former.  The 
Koman  road  between  these  two  towns  is  still  traceable,  and  its 
milestones  remain  in  {^ces.  East  of  the  road  at  the  required 
dtfttance  rises  a  ikbit»  dffi;  almost  Isolated,  300  ft.  high  and 
fuXlM  ca^.  On  the  top  is  the  little  mud  vflla^  of  Tell  e^a& 
the' diining  mound '0>  atid  beskle  the-^illi^  is  the  mound 
#hich  martcs  the  site  of  the  Cnuaders*  castle  of  Blanchi^srde 
(AHml;  GuBtodfei)-,  built  m  1144.  Telt-^^^fifi  was  known  by  its 
pttsent  -name  as  fat  back-as  the  isth  century;  tut-  it  appeais 
hot '  im;>vobaMe  that  the  Mroog  site  bere  existing  represents 
the  andent  Gath.  The  cUfi  stands  on  4he  south  side  of  the 
mouth-ol  the  Valley  of  Elah,  and  Ga-th  appears  to  have  been 
nieu-thSs  valley  (i  Sam.  kvll:  2','  58).  '- This  identification  is  not 
(Wrtiaia,  bnt  it  is  at  least  much  more  probable  than  the  theory 
which  m^es  Gath,  Eleutheropolis,  ami  Beit  Jibifn  one  and  the 
iame'phu:e.  The  site  was  partially  excavated  by  the  Palestine 
Exploration  PoukI  in  and  temams  extending  in  date 

back  tlo  tho  eaily -Canaanitt  peiiod  iWdtie  diacovarad. 

«ATLIM&,  RICHARD  JORIiAN  (x8i8--i903>,  American  in- 
ventoTf  was  bom  in  H«tf<Mrd  county,  North  Carolina,  on  the 
lath  of  September  iSi&i  He  was  tile  son  of  a  well-toudo  planter 
and  davc^«wner,  from  whom  he  inherited  a  genius  f or  mecfaaftical 
inventi<m  and  whom  he  aiseistedintheconstructiionaiid  perfecting 
of  machines  for  sowing  cotton  seeds,  and  ior  thinning  the  plants. 
He  was  well  educated  and  was  successively  a  school  teacher  and  a 
merchantf  ^lentting  aU'  bis  spare  time  in  developing  new  inven- 
tions. In  JS39  he  perfected  a  practlcal  screw  propeller  for  steam- 
boats, only  to  find  that  a  pateht  had  t>een  granted  to  John 
JBricsson-fw  b.  similar  invention  a  few  mcmtfas  earlier.  He  estab- 
Ufllied-hfaiiself  in  St  Louis,  Missouri,  and  taking  the  cotton- 
sowing  UAchine  as  a  bans  he  adapted  K  for  sowing  rice,  wheat  and 
other  grains,  and  established  factories  for  its  manufactare.  The 
introduction  of  these  machines  did  mudi  to  revolutionize -the 
agricultural  sjrstem  in  the  country.  Becoming  interested  in  the 
Study  of  medicine  through  an  attack  of  smallpox,  he  completed  a 
course  attheOhio  Medical  College,  taking  hisM.D.degreeifi  1S50. 
In  the  same  year  be  invented  a  hemp-breaking  machihe,  and  in 
1857  a  steam  ploU^.  At  the  outbreak  of'  the  Civil  War  he  was 
Kving  in  Indias^Mlis,  and  devoted  himself  at  once  to  the  perfect- 
ing of  fire-arms.  In  -x66x  he  conceived-  the  idea  of  the  rapid  fire 
machine-gun  wludi  associated  with  his  name.  By  1862  he 
had  succeeded  In  perfecting  a  gun  that  wouH  disclnrge  350 
dwts  per  minute;  but  the  war  was  practically  over  before  the 
Federal  authorities  consented  to  its  official  adoption.  From  that 
time,  however,  tite  success  of  the  invention  was  assured,  and 
within  ten  years  it  had  been  adopted  by  almost  every  civilized 
nation;  '  GatUng  died  in  New  York  Gty  on  the  a6th  b£  February 
1903- 

-  OATTY,  HAROARET  (1S09-1873),  English  writer,  daughter  of 
the  Rev.  Alexander  Soott  (1768-X840),  cha^^in  to  Lord  Nelson; 


;W99bDiiTat''Bumliam,  Essfsc,<in  1809.  -Bfaeemiy.kjegaato.duw 
add  to^etchtm  coppetf  behig.a.scgulftr.-vi^tQr  to  the  printwom 

,of  tlie-Briti^Moseim&omtlieageof  teni  Slie^so  illuminated 
on 'vdUonir  copying  the  old  strawberry  borilezs:  and  designing 
initiBls;  In  XS39  Maixaict  Scott  married  the  RbK.  Alfreif  Galty; 
DJDi,  vicai-  of v  Ecclesfield  near  Sheffield^  stibdean.  of  York 
cathedral,  and  the  author  of  viirious  works  both  secular  and  re- 
ligious. 'In'1842  she  published  in  association  with  her  husband  a 
tiffeiof  her  father-,.- but  her  first  independent  worit  was  The.  Fairy 
Godt^ker  and  othtr  TaUi^  whk:h  appeioed  in  1851,  This  was 
followed  in  1855  by  the  first  of  five  volumes  of  Parables  from 
Nature,  the  last  being  published'^ in  1871.  It  was  under  the  nom 
de  plume  of  Aunt  Judy,  as  a  -pleasant  and  instructive  writer  for 
children,  that  Mrs  Catty  was  mopt  widjely  known.  Before  start- 
ing AurU  Judy's  Magazine  in  May  1866,  she  had  brought  out 
Aunt  Judy's  TQks  {i?,^)  -^u^_  Aunt  Judy's  Letters  (1862),  and 
amtmg  tlie  other ,  diildrfn's  books  which  ^he  .subsequently 
published  were  Aunt  3udy*s  Song  Baok  /or  Children  a.na  The 
Mother's  Book  of  Poefry.  "  Aunt  Judy  "  was  the  nickpame  given 
by  her  daughter  Juliana  Horatia  EwiQg  (q.v.).  '  The;  editor  of  the 
magazine  Was  on. the  ^endliest.  terms  with  her  young  corre- 
spondents and  subscribers, -a^^  het  suaeKs  was  largi^  due  to  the 
sympathy  which^'eaabied  her  ttf  look  at  things  from  the  child's 
point  of  view'.'  Resides  othi^r  excelleBces  her  children's  books 
are  specially  characterized  by  wholesom^ess  of  sentiment  and 
cheeriulhumour. -•,H6r  nuflceMawwns  writings  include,  in  addition 
to  several  volumes  ^  ^Uies,  7^  Old  Vdhsfromjiome,  an  account 
of  a  holiday  ramble  in  Ireland;  X^e  Travels  and  Adventures  of 
Dt  Wo{ff-  ^  Missiottary  (1861),  an  autobiography  edited,  Ipy 
her;  British  Sea  Weeds  (1862);  Waifs  and  Strays  of  Natural 
Hiaiory  (1871^;  A  'Book  of  Bmbiems- ^  The  Book  of  Bmt- 
Dials  (1872).  She  died  at  Ecdesfield-vicardge  on  the-4th  ol 
October  1873. 

■  QAU,  JOHN  (c:  1495-?  rs53),  Scottish  translator^  was  borii  at 
Perth  towards  tbe'Close  oi  the  15th  century.  He  was  educated 
in  St  Salvator's  College  at  St  Andrews.  He  appeals  to  have  be^n 
in- residence  a!t 'MfUmo  in  1533,  perhaps  aa  ch^ldin  to  the  SCOtfl 
commu&ity  there.  In  that  year  i  John  Hochstraten,  the  edled 
Antwe^  printer,  issued' a  book  by  Gau  entitled  1  The  Rtckt  vtty 
to  tkt.KUig^»m  of  Houine,  of  which  the  chief  interest  is  that  it  H 
the  first  Scottish  book  written  on  the  side  cS  the  Rriormers.  It  h 
a  translatioa  of  Cbvistiern  Podetsec's  DmreOewy^UU  Biemmerigit 
Ri^e  (Antweup,  1531),  for  the  most  part  direct,  but  showing 
intimate  knowledge  in  places  of  the  German  edition  c/{  Urbanus 
Rhegius.  Only  one  copy  of  Gau*s  text  is  extant,  in  the  Bbraiy  of 
BritWell  Court,  Bucks.  It  has  b^n  assumed  that  all  the  copies 
were  shipped  from  Malmfi  to  Scotland,  and  that  the  cargo  was 
intercepted  by  the  Scottish  officers  on  the  look  out  for  the 
heretical  works  which  were  printed  abroad  in  large  numbers. 
This  may  explain  the  silence  all  tAie  historians  of  the  Reformed 
Church— Knox,  Calderwood  and  Q|>ottiswood.  Gau  married  in 
1536  a  MalmS  citizen's  daughta,  bearing  the  Christian -name 
Birgitta.   She  died  in  1551,  and  he  in  or  about  15^3. 

.The  first  reference  to  the  RiefU  Vay  appeared  m  Chalmers's 
Caledpnia,  ii.  616.  Chalmers,  who  yiaa  the  owner  of  the  uiuque 
vdliiriie  before  it  passed  into  the  Britwell  Court  collection,  considered 
it  to  an  orisrinal  work.  David, Laing  printed  extracts  for  the 
Bannatyne  Club  {Misc§Uany,  iii.,  1855).  The  evidence  that  the 
book  is  a  •trandatian  was  mit  given  by  Sooaensteia  Wendt  in  a 
paper  "  Om  Ref ormatorerna .  i  Malmfl,  .  tn  Rt^am's  Ny  Kirkt' 
Historiske  Samlinpr,  u.  (Copeiihagrai,  1860).  A  complete  edition  was 
edited  by  A.  F.  Mitchell  for  the  Scottish  Text  Society  (1888).  See 
also  Lonmer*6  Patrick  Hamilton. 

OAODBN^  JOHN  (1605-1662),  Enf^sh  bishop  and  writer, 
routed  autlior  of  the  Bikon  Basilike,  was  bom  in  1605  at  May- 
land,  Essex,  where  his  fother  was  vicar  of  the  parish.  Educated 
at  Bury  St  Edmunds  school  and  at  St  Jean's  CoUe^,  Cambridge, 
he  took  his  M.A.  degree  in  1625/6.  He  married  Elizabeth, 
daughter  of  Sir  William  Russell  of  Chippenham,  Cambridgeshire, 
and  was  tutor  at  Oxford  to  two  of  his  wHc's  brothers.  He  seemfe 
to  have  remained  at  Oxford  until  1630^  when  he  became  vicar  of 
Chippenham.  His  sympathies  were  at  first  with  the  parlia- 
mentary party.  He  was  chaplain  to  Robert  Rich,  second  earl  of 
Warwick,-  and  preached  before  the  House  of  Commons  in  1640. 
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In  .1641  he  was  appomt^  1^  tlifi  ninl  deai^.  of  Bockbg; 
Apparently  bis  viewq  duwced  as  the  rev^utionary.  tendency  of 
l^e  Presbyt^iaa  pacty  jbecune  more  pronounced,  for  in  164S/9 
he  addressed  to  Lord  Fairfax  ,^  Religious  (md  l^oyal  Pro- 
Ustaiim  . .  .  aeainst  the  procepdings  of  the  parliament.'  linfler 
the  Commonwealth  he  faced  bpth  w^y»,  ke^ting  his  ecclesiastical 
preferment,  but  publishing  from  time  to  time  pamphlets  on  behalf 
«f  the  Church  of  England.  -  At  the  RestoraticfQ  he  was  ma4e 
bishop  of  Exeter.  He  imniediately  began  to  complain  to  Hyde, 
eaxl  of  Clarendon,  of  the  poverty  of  the  see,  and  based  claims  for  a 
better  benefice  on  a  certain  secret  service,  which  he  explained  on 
the  3oth  of  Janoaxy  1661  to  be  the  sole  invention  of  the  £ikon 
BasUike,  The  PourtnUclure  of  his  sacitti  M(Hjtstfc  im  Ins  Solitudes 
OMd  Sufferings  put  forth  witMn  a  few  hours  after  the  execution  of 
Charles  I.  as  written  by  the  king  himself.  To  which  Clarendoa 
replied  that  he  had  been  before  acquainted  with  the  secret  and 
had  often  wished  he  had  remained  ignorant  of  it.  Gauden 
was  advanced  in  1662,  do^.  as  he  had  wished  to  the  see  of 
Winchester,  but  to  WOTcestei^  |Ie  died  on  the  33rd  ol  May  of 
the  same  year. 

The  evidence  in  favour  of  Gauden's  authorship  rests  chiefly  on 
bis  own  assertions  and  those  of  bis  wife  (who  after  his  death  sent 
to  her  son  John  a  narrative  of  the  claim),  and  on  the  fact  that  it 
was  admitted  by.  Clarendon,,  who  sould  have  had  means  of  being 
acquainted  with  the  truth.  ,  Gauden's  letters  on  the  subject  are 
printed  in  the  appraidix  to  vol.  iii.  of  the  Claretido»  Papers.  The 
argument  is  that  Gauden  had  prepared  the  book  to  inspire 
sympathy  with  the  king  by  a  representation  of  his  pious  and 
forgiving  dispoution,  and  so  to  rouse  pubEc  opinion  against  his 
execution.  In  1693  further  coireqiondence  between  Gauden, 
Clarendon,  the  duke  of  York,  and  Sir  Edward  Nicholas  was 
published  by  Mr  Arthur  North,  who  had  found  them  among  the 
papers  of  his  sister-m-law,  a  daug^tex^i^law  of  Bishop  Garden; 
but  doubt  has  been  thrown  on  tbe  authenticity  ,  of  these  papers. 
Gauden  stated  that  he  had  begun  the  book  in  1647  and  was 
entirely  responsible  for  it.  But  it  is  contended  that  the  work  was 
in  existence  at  Kaseby/  and  testimony  to,  Chad's,  authorship 
b  brought  forward  from,  various  witneeses  wlu>  had  seen  Charles 
himself  occupied  with  it  atvarious  times  during  hisimprisonment. 
It  is  stated  that  the  MS.  was  deHveied  by  one  <tf  the  king's  ^nts 
to  Edward  Symmons,  rector  of  Raine,  near  Bocking,  and  thft  it 
was  in  the  handwritingiof  Oudart,  SirEdwardNicholas'ssecretary. 
The  internal  evidence  has,  as  is  usual  in  such  cases,  been  brought 
forward  as  a  conclusive  argument  in  favour  of  both  oiatentians. 
Doubt  was  thrown  on  Charles's  authprship  in  Mihop's  ^ibofiok- 
^M(r649)>  which  followed  almost  immediately  by  aroyalist 
answer.  The  Princely  Pelican.  EpyaU  Resolves — Extracted  from 
his  Majesty's  JHaino  Meditatims,  vritk  satisfactory  reasons ... . 
that  his  Sacred  Person  was  tfie,otdy.Anikor;  of  them  ii64g),  Hie 
history  of  the  whole  contrDveiBy,  which  has  been  seven!  times 
renewed,  was  dealt  with  in  Christopher  Wordswprth's  tracts  in 
a  most  exhaustive  way.  IJe  eloquently  advocated  Charles's 
authorship.  Sinoe  he  wrote  in  s^ag,  some  fiuther  evident  has 
been  forthcoming  in  favour  of  the  Naseby  copy.  A  corre^nd- 
ence  relating-  to  the  French  translation  of  the  work  has  also 
come  to  light  among  the- papers  of  Sir  Edward  Nicholas.  Nonejof 
the  letters  show  any  doubt  that  King  Charies  was  the  author. 
S.  R.  Gardiner  (Hist,  of  the.  Great  Civil  Wan  3.^5)  regards  Mr 
Doble's  articles  in  ih&.Acad^y  (May  and  June  1883)  as  finally 
disposing  of  Charles's  claim  to  the  authorship,  but  thb  is  by  no 
pteans  attitude  of  otherr^cent  writm.  If  Gauden.  was  the 
author,  he  iqiy  have  incoipprat^  pa{)ers,  &c.,  by  Chail^  who 
piay  have  corrected  the  vwk  and  thus  been  jcunt-author-  This 
theory  would  reconcile  the  conflicting  evidence,  that  of  those  who 
^w  Charles  writing  parts  a^t|%ad  the  MS.  before  publication, 
And  the  deliberate  statements  oi  Gauden. 
.  See  also  the  article  by  Richard  Hooper  in  1  the  Diet.  Nat.  Biog.i 
Christopher  Wordsworth,  Who  wrote  Eikon  3asUike?  two  lettere 
addressed  to  the  archbishop  of  Canterbury  (1824),  and  Kin^  Charles 
the  First,  the  Author  of  Icon  BasHik^  {lii2%);  H.  J.  Todd,  A  Letter 

^  See  a  note  in  A(Chbi«h«p  Teniaoft'a  hmdwritiqcift  his  copy  the 
ikon  BasUihe  pttemytA  At  l^ambeth  F^aoSi  Ahd  ^nctbsd  in  AJ8Hck!i 

ibHography,  p.  15.  ■'',[;•  1.  . 
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to  the  Archbishop. of  Canterbury  concerning  EaJum  JBasilfIx.ijS3S)l 
Bi^p  Gauden,-  The  Author  of  tfKledn  (t«»St  WpG, 

Broughton,  A  Letter  to  a  Pnend  (iSa6),:  Adiiitional  Sidsons  .  .  . 
ixBtt9)t  supporting  the  contention  in  (avoor  of  Or  i<^au4en;  Mr 
E.  J.  L.  Sjjrtt'a  ii^rpduction  to  his  r^rint  (1880)  of  the  orwioal 
edition ;  articles  in  the  Academy,  May  and  June  1883,  by  Mr  C.  £. 
Doble ;  another Teprint  edited  by  Mr  EdWard  Almack  for  the  King's 
Classics  <it)64);  and  Edward  Aimtick;  BMiography  of  the  King's 
Booh  (1896^-  .  Thi» Utt  book  eotltahu:a  samnmry.ot  tb^ arguments 
on  either  .side^.a  iuU  biblit^raphy  of  works  on  the  subject,  and 
facsimiles  of  the.  title  pages,  with  full  descriptions  of  the  various 
extant  copies.  _ 

QAUIHCRAIlD^BBilkUPItB,  CHARLES  (1789-1854),  French 
botanist,  was  boni  at  Angoulfeme  on  the  4tfa  of  September  1789. 
He  studied  phaftnat^' first  in  the  shop  of  a  brother-in-law  at 
Cognac,  and  then  under  P.  J.  Robiquet  at  Paris,  where  from 
R.  L.  Desfontaines  and  L.  C.  Richard  he  acquired  a  knowledge 
oi  botany.  In  April  1810  he  was  appointed  dispenser  in  the 
military  marine,  and  from  July  1811  to  theend  <rf  1814  he  served 
at  Antwerp.  In  1817  he  joined  the  corvette  "  Uranie  "  as 
pharmadeutical  botanist  to  .the  drcumpolar  teipedition  com- 
manded D.  de  FVeycfnet.  Tlie  wreck  of  the  on  the 
FiUktand  ^es,  at  the  dose  of  18x9,  deprived  him  of  more  than 
halt  the  botanical  cctiections  he  had  made  in  various  parts  of 
the  world.'  In  1830-1833  he  visited  Chfle,  Peru  and  Brazil,  and 
in  1836-1837  he  acted  as  botanist  to  "  La  Bonite  "  during  its 
circumnavigation  of  the  globe.  His  theory  accounting  for  the 
growth  of  plants  by  the  supposed  coalescence  of  elementary 
"  phytbtas  "  involved  him,  during  the  latter  years  of  his  life, 
in  much  controversy  with'  hSs  feUow-botanists,  more  espedally 
C.  F.  B.  de  Mirbel.  He  died  in  Paris  on  the  16th  of  January  1854. 

Besides  accounts  of  his  vOyaees  round  the  world,  Gatidichaud- 
BeAupr6  wrote  "  Lettres  sur  I  organographie  et  la  physiologie," 
Areh.  df  botanique,  vL,  1883; Rechevahes  s^n^talei  Sur-  I'oigaiio- 
graphie,"  &c.  ^rize  esaay,  ift^r  Uhn.  de  l\AeadSmie.da»  Scmtceot 
t.  viii.  and  kindfred  treatises,  with  memoirs  on  the  potato-blight*  the 
muldp!Q:atioh  of  bulbous  plants,  the  increase  in  diameter  oTmcoty- 
ledonous  plants,  and  other  aubjeoU;  and  R^atatton  de  tontes  Us 
ebjetStions  centre  Us  nomeanee  prinaPes  pi^siolegi<inee  (1853). 

ftAUORT,  JBMT  ALBBBX  (13:17^996),  Fiendi  gmlidgirt  tad 
pAlaeontologfstt  waa  bom  at  St  GeinMhi-eii*I*sye  on  ^-i6th 
of  Septnnb^  1837,  oiul  waa  educated  at  the  coUege;  Stanislas. 
At  the  age  of  twebty-five  he  made  explorations  in  Cyprus;  and 
Greece,  ^lesidltig  in  the  latter  country  fixmi  185s  to  iS6o.  •  He 
thea  investigated  the  rich  deposit  of  fossil  vertebra ta  at  Pikermi 
and  brought  to  light  a  remarkable  mammalian  faima,  Miocene 
in.  a^,  and  intermediate  in  its  forms  between  European,  Asiatic 
and  African  types.  He  also  published  aa  account  of  the  geology 
of  the  island  of  Cyprus  (.iiim.  Sec.  Giel.  de  France,  tB6a).  la 
1853,  while  etill  in  Cyprus,  he  was  app<»nted  assistant  to  A. 
d'Orbigny,  who  was  the  first  to  hold  the  chair  of  palaeontology 
ittthenniaeumof  natural  histwy  at  PariSL-  InxS72he«icoeeded 
to  tha  impoita&t  post;  in  z88A  he  was  elected  member  of  the 
Academy  of  Soieaca;  aiid  in  190D  he  ptttsided  ovw  the  meetings 
of  the  ei^th  IiUemaUoDal  Congress '(tf  Geolt^  then  held -fa 
Paria.  He  died  on  the  27th  of  November  1908.  He  is  distinr 
guttbed  for  his  researches  oA  fossil  mammalia,  and  for  the  supp<»t 
which  his  studies  have  rendered  to  the  theory  ol  evolution. 

PvBhic ATiom.^Anim^uK  foasiies  et  ffSologie  de  FAitigue'  (2  vols., 
lS63~i867h  ,Gpurs  de; paifontologie  (1873);  Animausc  fossiies  du 
Mont  licbfron  (1873);  X,es  EnchatnemejUs  du  monde  animal  dam 
tes  temps'  giologiqiies  '  {Mammifires  Tettiaires,  1878  ;  Fossttes 
primaires;  1883;  Fossiles  secondaires,  1890);  Essai  de  paUon- 
talogie  piniosophique  (1896).  Brief  memoir  wkh  portrait  uGetf/. 
Mag.it903h9'A9^  .  CH.B.W.) 

GAUD7*  an,  adjective  meaning  showy,  very  bright,,  gay^ 
espedally  with,  a  sense  of  tastel«»  or  vidg^  e^juvagance,  of 
colour  or  «cnataient.  Tbe  accurate  origin  of  the  various  senses 
which  this  word  and  the  subsbaative  *'  gfiid  "  have  taken  are 
somewhat  difficult  to'tracc.  They  are  all  idtiittately  to  bei  referred 
to  the  Lat.  gaudere,  to  rejoice,  gaudium,  joy,  some  of  them 
diretidy,  others  to  the  French  derivative  gaatdir,  to  rejoice,  fbxid 
O.Fr.  gaudie.  As  a.noun,.iil  the  .scoseiof.  rejoidng  or:  feast, 
"  gaudy  'l  is  still  used  of  ^a  commemora^n  dinner  at  a  college 
at  theum^essity  of  Ozferdj  *\Oaud,"  meaning  genenai^  a  toy^ 
a  glay  kdcqnment;  a  piece  of  ^owy.  jeveky,  is  more  specifically 
aiifilied'tailargH:  and  aoce  debotattve  beads  in  a  rosary. 
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OAUERHAHN,  FRIEDBICH  (1807-1862),  Austrian  painter, 
:80D  of  the  landscape  painter  Jacob  Gauennann  (1773-1843)^ 
"was  born  ift  Wiesenbach  near  Gutenstein  in  Lower  Austria 
'On  tiie  2dth  of  September  1807.  It  was  the  intention  of  liis  father 
that  he  should  devote  himself  to  agricultuiie,  .but  the  example 
•of  an  elder  brotb«r,  who,>however,  died  early,  foster^d.his  indinar 
tkm  towards  art.  Under  his  father's  direction  he  began  studies 
in  landscape,  and  he  also  diligently  topied  thp  works  of  the  chief 
masters  in  animal  painting  which  were  contaii^  m  the  academy 
and  court  library  of  Vienna,  la  the  (lummer  he  ma4e  art  tours 
in  the  districts  <A  Styria,  Tirol  and  Salzburg. ..  Two  animal  pieces 
which  he  exhibited  at  the  Vienna  Exhibition  of  1834  were  regarded 
as  remarkable  productions  for  his  years,  and  led  to  his  receiving 
commissions  in  1825  and  1836  from  Prince  Mettemich  and 
Caraman,  the  French  ambassador.  His  reputation  was  greatly 
increased  by  his  picture  "  The  Storm,"  exhibited  in  1829,  and 
from  that  time  ^  works  were  much  sought  after  and  obtained 
correspondingly  high  prices.  His  "  Field  I^abourer  "  was  regarded 
by  many  as  the  most  noteworthy  picture  in  the  Vienpa  exhibition 
of  X834,  and  his  numerous  animal  pieces  have  entitled  him  to  a 
place  in  the  first  rank  of  painters  that  class  of  subjects.  The 
peculiarity  of  his  pctures  is  the  representation  o£  human  ami 
animal  figures  in  connexion  with  appropriate  landscapes  and  in 
characteristic  situations  so  as  to  manifest  nature  as  a  living 
whole,  and  he  particularly  excels  in  depicting  the  free  life  of 
animals  in  wild  mountain  scenery.  Along  with  great  mastery 
of  the  technicalities  of  his  art,  his  works  exhibit  patient  aJid  keen 
observation,  free  and  correct  handling  of  details,  and  bold  and 
clear  colouring.   He  died  at  Vienna  on  the  7th  of  July  1863. 

Many  of  his  pictures  have  been  engraved,  and  after  his  death  a 
selection  d  fifty-three  of  his  works  was  prepared  for  this  purpose 
by  the  Austrian  Kunsioercin  (Art  Union). 

OAUGE,  or  Gage  (Med.  lax.  gat^Otjaugiaf  Tx^jauget  peiiiaps 
connected  with  Fr.  jale,  a  Ixiwl,  galcn,  galhnt),  a  standard  ai 
measurement,  and  also  the  name  given  to  various  instruments 
and  spplumces  by  which  measurement  k  efFected.  Hie  word 
seems  to  have  been  primarily  used  in  connexion  with  the  process 
of  ascert^ing  the  eobtents  of  wine  casks;  the  name  gauger 
is  stUt  apphed  to  certain  custom-house  officials  in  the  United 
States,  and  in  Scotland  it  means  an  exciseman.  ~  Thence  it  was 
attended  to  other  measurements,  and  used  of  the  instruments 
used  in  middng  them  or  of  the  standards  to  which  they  were 
referred.  In  the  mechanical  arts  gauges  are  employed  in  great 
variety  to  enable  the  workmen  to  ascertain  whether  the  object 
hd  is  making  is  of  the  piroper  dimen»Ons  (see  Tool),  and  similar 
gauges  iA  >nrious  forms  are  ooplc^ed  to  ascertain  and  to^>ecify 
the  sins  ai  manufactured  artides  such  as  wire  and  screws.  A 
fain  gauge  Is  an  apparatus  for  measuring  the  amount  of  the 
rainfidl  at  way  locality,  and  a  wind  gauge  indicates  the  pressure 
and  force  of  the  wind.  Tix  boilers  of  steam  engines  are  provided 
with  a  water  gauge  and  a  steam  or  pressure  gauge.  The  purpose 
of  the  former  is  to  enable  the  attendant  to  see  whether  or  not 
there  is  a  sufficient  quantity  of  water  in  the  boiler.  It  consists  of 
two  cocks  or  taps  communicating  with  the  interior,  one  being 
placed  at  the  lowest  point  to  which  it  is  permissible  for  the  water 
to  fall,  and  the  other  at  the  point  above  which  it  should  not  rise; 
a  glass  tube  connects  the  two  cocks,  and  when  they  are  both  open 
1^  water  in  this  stands  at  the  same  level  as  in  the  boiler.  The 
steam  gauge  shows  the  pressure  of  the  steam  in  the  boiler. .  One 
of  the  commonest  forms,  known  as  the  Bourdra  gauge,  depends 
on  the  fact  that  a  curved  tube  tends  to  strd^ten  itself  if  the 
pressure  within  it  is  greater  than  that  outside  it.  This  gauge 
therefore  consists  of  a  curved  or  coiled  tube  of  elastic  material^ 
and  preferably  of  elliptic  section,  connected  with  the  boiler  and 
arranged  with  a  multiplying  gear  so  that  its  bending  or  unbending 
actuates  a  pointer  moving  over  a  graduated  scale.  If  the  pressure 
within  the  tube  is  less  than  that  outside  it,  the  tube  tends  to 
bend  or  coil  itself  up  further;  with  a  pointer  arranged  as  before, 
the  gauge  then  becomes  a  vacuum  gauge,  indicating  how  far 
the  jnesMire  in  the  vessel  to  which  it  is  attached  is  below  that 
of  the  atmo^ere.  In  ndlway  engineering  the  gai^  of  a  line 
is  the  distance  between  the  two  raib  (see  Railway):  Ja  nautical 


language,  a  ship  is  said  to  have  the  weather  gag6  wfaeb  she 
to  windward  of  another,  and  similarly  the  lee  gage  when  to 
leeward  of  another ;  in  this  sense  the  word  is  usually  spelt "  gage,'' 
a  speUing  which  prevails  in  America  for  all  senses. 

GAUHATI,  a  town  of  British  India,  in  the  Eamrup  district 
of  Eastern  Bengal  and  Assam,  mainly  on  the  left  or  south,  but 
partly  on  the  right  bank  of  the  Brahmaputra.  Pop.  (190X) 
14,344.  It  is  beautifully  ^tuated,  with  an  ampfaitlieatre  of 
wooded  hills  to  the  south,  but  is  not  very  healthy.  There  are 
many  evideno^  sudi  as  ancient  earthworks  and  tanks,  of  its 
historical  importance.  During  the  17th  century  it  was  taken 
and  retaken  by  Mahommedans  and  Ahoms  eight  times  in  fifty 
years,  but  in  1681  it  became  the  reddence  of  the  Ahom  governor 
of  lower  Assam,  and  in  1786  the  capital  of  the  Ahom  raja.  On 
the  cession  of  Assam  to  the  British  in  1826  it  was  made  the  seat 
of  the  British  administration  of  Assam,  and  so  continued  till 
1874,  when  the  headquartere  were  removed  to  Shillong  in  the 
Khasi  hills,  67  m.  distant,  with  which  Gauhati  is  connected 
by  an  excellent  cart-road.  Two  much-frequented  places  ot 
Hindu  pilgrimage  are  situated  in  the  immediate  vidnity,  the 
temide  of  Kamathya  on  a  hOl  3  m.  west  id  the  town,  and  the 
rocky  island  of  Umananda  In  the  mid-channd  of  the  Brahma- 
putra. Gauhati  is  still  the  headquarters  of  the  district  and  of 
the  Brahmaputra  VaDey  division,  though  no  longer  a  military 
cantonment.  It  is  the  river  terminus  of  a  section  of  the  Assam- 
Bengal  railway.  There  are  a  second-grade  college,  a  government 
high  school,  a  law  dass  and  a  training  school  for  masters, 
tiauhati  is  an  important  centre  of  river  trade,  and  the  largest 
seat  of  commerce  in  Assam.  Cotton-ginning,  flour-milling,  and 
an  export  trade  in  mustard  seed,  cotton,  silk  and  forest  produce 
are  carried  on.  Gauhati  suffered  very  severely  from  the  earth- 
quake of  the  12th  of  June  1897. 

GAUU  enBERT  WILUAM  (1855-  ),  Americui  artist, 
was  bom  in  Jersey  City,  New  Jersey,  on  the  31st  ot  Mardi  xSss* 
He  «as  a  pupil  of  J.  G.  BroWn  and  L.  £.  Wilmarth,  and  he 
became  a  painter  of  military  pictures,  portraying  incidents  of 
the  American  Civil  War.  He  was  elected  an  assodate  of  the 
National  Academy  of  Des^  in  t86o,  and  in  1883  a  full 
academidan,  and  in  the  latter  year  became  a  member  of  the 
Society  of  American  Artists.  His  important  works  indude: 
"  Charging  the  Battery,"  "  News  from  Home,"  Cold  Comfort 
on  the  Outpost,"  "  Silenced,"  "  On  the  Look-out,"  and  "  Guerillas 
returning  from  a  Raid." 

GAUI^  the  modem  form  of  the  Roman  Galliaf  the  name 
of  the  two  chief  districts  known  to  the  Romans  as  inhabited 
by  Cdtic-speaking  peoples,  (a)  GalUa  Cisalpina  (at  Citerior, 
"  Hither  ")i  north  Italy  between  Alps  and  Apennines  and 
(b)  the  far  more  important  GaUia  Transalpina  (or  UUmer, 
'^Further'*)*  usually  called  GaUia  (Gaul)  simply,  the  land 
bounded  by  the  Alps,  the  Mediterranean,  the  Pyrenees,  the 
Atlantic,  the  Rhine,  i.e.  modem  France  and  Belgium  with  parts 
of  Holland,  Germany  and  Switzeriand.  The  Greek  form  of 
Gallia  was  raXarIa,  but  Galatia  in  Latin  denoted  another  Celtic 
region  in  central  Asia  Minor,  sometimes  styled  Gallogroecia. 

(a)  Gallia  Cisalpina  was  mainly  conquered  by  Rome  by  222 
B.C.;  later  it  adopted  Roman  dvilization;  about  43  B.C.  it 
was  united  with  Itidy  and  its  subsequent  history  is  merged  in  that 
of  the  peninsula.  Its  chief  distinctions  are  that  during  the  later 
Republic  and  earlier  Empire  it  yidded  excellent  soldiers,  and 
thus  mudi  aided  the  success  of  Caesar  against  Fomp^  and  of 
Octavian  against  Antony,  and  that  it  gave  Rome  the  poet  Virgil 
(by  origin  a  Celt),the  histcnian  Livy,  the  lyrist  Catullus,  Cornelius 
Nepos,  the  elder  and  the  younger  Pliny  and  other  distinguished 
writers.* 

(  b)  Gaul  proper  first  enters  andent  history  when  the  Greek 
colony  of  Mas^ia  was  founded  (?6oo  B.C.).  Roman  armies 
began  to  enter  it  about  218  b.c.   In  121  B.C.  the  coast  from 

*  When  Cisali^ne  Gaul  became  completely  Romanized,  it  was 
often  known  aa  "  Gallia  Togata."  while  the  Province  was  dis- 
tinguished as  "  Gallia  Bracata  (jbracae,  incorrectly  braccae, 
"  trousers  "),  from  the  long  trousers  worn  the  inhabitants,  and 
the  rest  td  CW  aa  "  Gallia  Comata,"  £rom  the  inhabitanta  wearing 
their  hair  long. 
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MontpeUieT  to  the  F/renees  («;«.  all  that  was  not  Masdfiot)  wilSi 
its  port  of  Narbo  (mod.  Narbofine)  and  its  trade  route  by  Toulouse 
to  the  Atlantic,  was  formed  into  theprovint^  of  Gallia  Narbonensis 
and  Narbo  itself  into  a  Roman  nninicipality.  Commercial 
motives  prompted  the  step,  and  Roman  traders  and  land  specu- 
lators speedily'  flocked  in.  Gradually  th^  province  was  extended 
north  of  Massilia,  up  the  Rhone,  iriiile  the,  Greek  town  itself 
became  weak  and  dependent  on  IU)nu. 

It  -^  not,  however,  untU  the  middle  of  the  zst  century  B.c.  that 
we  have  any  detailed  knowledge  of  pre-Roman  Gaul. '  The  earliest 
account  is  that  contained  jn  the  Cimmentaries  of  Julius  Cae&ar. 
According  to  this  authority,  Gaul  was  at  that  time  divided  among 
three  peoples,  more  or  less  distinct  from  one  another,  the  Aquitani, 
the  Gaids,  who  called  themselves  Celts,  and  the  Belgae.  The 
first  of  these  extended  from  the  Pyrenees  to  the  Garumna 
(Gaxoime);  the  second,  from  that  river  to  the  Sequana  (Seine) 
and  its  chief  tributary  the  Matrona  (Mame),  icaciung  eastward 
presiimably  as  far  as  the  Rhenus  (Rhine);  and  the  third,  from 
this  bounding  tKne  to  the  mouth  of  the  last-named  river,  thus 
btxdoing  on  the  Germans.  .  By  implication  Caeaai  recognizes 
as  a  ftnnrth  divi^on  the  province  of  Gallia  Narbonensis.  By 
far  the  greater  part  of  the  country  was  a  plain  watered  by 
numerous  rivers,  the  chief  of  which  have  already  been  mentioned, 
with  the  exception  of  its  great  central  stream,  the  Liger  or  Ligeris 
(Loire) .  Its  principal  mountain  ranges  were  Cebenna  or  Geberma 
(C£vennes)  in  the  south,  and  Jura,  with  its  continuation  Vosegus 
or  Vogesus  (Vosges),  in  the  east.  The  tribes  inhabiting  Gaul  in 
Caesar's  time,  and  belonging  to  one  or  other  of  the  three  races 
distingubhed  by  him,  were  numerous.  Prcnninent  among  them, 
and  dwelling'  ih  the  division  occi^pied  by  the  Celts,  were  the 
Helvetii,  the  Sequani  and  the  Aedui,  in  the  basins  of  the 
Rhodanus  and  its  tributary  the  Arar  (Saftne),  who,  he  foiyi,  were 
reckoned  the  three  most  powerfxd  nations  in  all  Gaul;  the 
Arvemi  in  the  mountains  of  Cebenna; 'the  Senones  and  Camutes 
in  the  basin  of  the  Liger;  the  Veneti  and  other  Armorican  tribes 
between  the  mouths  of  the  Liger  and  Sequana.  The  Nervii, 
Bellovaci,  Suessiones,  Renii,  Morinl,  Menapii  and  Adtiatuci 
were  Belgic  tribes;  the  Tarbelli  and  others  were  Aquitani; 
while  the  Allobroges  inhabited  the  north  of  the  Provinda,  having 
been  conquered  in  lai  B.C.  The  ethnological  divisions  thus  set 
forth  by  Caesar  have  been  much  discussed  (see  Cex/t,  and  articles 
on  the.  chief  tribes). ' 

The  Gallic  Wars  <58-5i)  of  Caesar  (g.v.)  added  all  the  rest  of 
Gaul,  north-west  of  the  C^vennes,  to  the  Rhine  and  the  Ocean, 
and  in  49. also  annexed  lltfassilia.  All  Gaul  was  now  Roman 
territory.  Now  the  second  period  of  her  history  opens;  it 
remained  for  Roman  territory  to  become  romahized. 

Caesar  had  no  time  to  organize  his  conquest;  this  work  was 
left  to  Augustus.  As  settled  by  him,  and  in  part  perhaps  also 
by  his  successor  Tiberius,  it  fell  into  the  foUowing  five  adminis- 
trative areas. 

(i)  Narbonensis,  that  is,  the  land  between  Alps,  sea  and 
C£vennes,  extending  up  the  Rhone  to  Vieime,  was  as  Augustus 
found  it,  distinct  in  many  ways  from  the  rest  of  GauL  By  nature 
it  is  a  sun-steeped  southern  region,  the  home  of  the  vine  and 
<^ve,  of  the  minstrelsy  of  the  Provensal  and  the  exuberance  of 
Tartariny  distinct  from  the  colder  and  more  sober  northi. .  By 
history  it  had  already  the  time  of  Augustus)  been  Roman 
for  from  80  to  100  years  and  was  familiar  with  Rppan  ways.  It 
was  ready  to  be  Italianized  and  it  was  dviliied  enough  to  need, 
no  garrison.  Accordingly,  it  was  henceforward  governed  by  a 
proconsul  (appointed  by  the  senate)  and  freed  from  the  burden 
of  troops,  while  its  local  govemmept  was  assimilated  to  that  of 
Italy.  The  old  Celtic  tribes  were  broken  up:  instead,  munid- 
palities  of  Roman  citizens  were  fotmded  to  rule  thdr  territories. 
Thus  the  Allobroges  now  disappear  and  the  colonia  of  Vienna 
takes  their  place:  the  Volcae  vanish  and  we  find  Nemausus 
(Nimes).  Tlius  thrown  into  Italian  fashion,  the  province  took 
rapidly  to  Italian  ways.  By  a.d.  70  it  was  "  Italia  verius  quam 
provincia"  (Pliny).  The  Gauls  obviously  had  a  natural  bias 
towards  the  Italian  civilization,  and  there  soon  became  no 
difference  between  Italy  and  southern  Gaul.   But  though  educa- 


tiflin  spread,  th6 'results  were  somewhat  disai^iftting.  Trade 
flourished;  ihd  coirporatioBs  of  bargemen  and  the  like -on  the 
Rhone  made  money;'the  many  towns  grew  rich  and  cotdd  aff<«d 
splendid  pubUti  b^uldings.  But  no  great  writer  and  no  great  ad- 
mit&&atior  came'ftom  Narfanraensis;  itinerant  fectunra  and  jour- 
nalists dlone  'weK'  produced  In  twenty,  and-  ak  times  miiior  poets. 

(ii.-iv.)  Ad^  die  C£vennes  lay  Oaesav's  OHiquests,  Atlftfitk 
in  'climate,  new-  to  Roman  ymys.  l%e  w^aSit  area,  often  ccA' 
lectively  styled  "  GaUia  Comata,"  often  **  T>es  Plx>vinciae,"  *a8 
divided  into  three  provinces,  each  under  a  iigatus  pro  praetor^ 
appointed  by  the  emperor,  with  a  common  capital  at  Liigudunmn 
(Lyons).  Tlie  three  provinces  were:  Aquitania,  reaching  irom 
the  Pyrenees  almost  to  the  Loire;  Lugu3unensis,  the  land 
between  Loite  and  Seine,  reaching  irom  Brittany  in  the  w^  to 
Lyons  in  the  south-east;  and  Bdgica  in  the  north.  The 
boundaries,  it  will  be  observed,  were  wholfy  artifidal.  Here  also 
it  was  found  possible  to  dispense  with  garrisons,  not  because 
the  proviiices  Were,  as  peaceful  aa  Narbonensis,  but  because  the 
Rhine  army  wad  close  at  hand.  As  befitted  ita  unromahiz«l 
region,  the  local  gbvemment  was  unHke  that  of-  Italy  or  Narbon' 
ensis.  Roman  munidpalities  were  not  indeed  unknown,  but 
very  few:  the  local  authorities  were  the  magistrates  of  the  <M 
tribal  districts.  Local  autonomy  was  here  carried  to  an  extr^e. 
But  the  policy  succeeded.  Hie  Gauls  of  the  Three  Provinces,  dr 
some  of  them,  revolted  in  a.d.  si  under  Floras  and  Sacrovir,  itt 
68  undef-  ^^dex,  and  in  70  under  Classicus  and  Tutor  (see  CivniSj 
Cla17DI0s).  But  all  five  leaders  were  romanized  nobles,  with 
Roman  names  and  Roman  dtizenship,  and  their  risings  were 
directed  rather  against  the  Roman  government  than  the  Roman 
empire.  In  i^neral,  the  Gauls  Ot  these  provinces  accepted 
Roman  dvitizatlon  more  or  less  rapidly,  and  in  due  course  becaihe 
hardly  distinguishable  from  the  Itidian.  In  parricular,  they 
eagerly  accepted  the  warship  of  "  Augustus  and  Rome,"  devised 
by  tite  first  emperor  $s  a  bond  of  state  religion  connecting 
the  provinces  with  Rome,  Each  August,  despite  the  heat, 
representatives  from  the  60  (or  64)  tribes  of.  Gallia  Comata  met 
atLyons,  elected  a  priest, "  sacerdos  ad  aram  Augusti  et  Romae," 
and  held  games.  The  post  of  repretentative,  and  still  more  that 
of  priest,-  was  eagerly  coveted  and  provided'a  scope  for  the 
ambitions  which  despotism  usually  crushes.  It  agrees  with  the 
vigorous  development  of  this  worship  th^^t  the  Three  Provinces, 
though  romanized,  retained  thdr  own  local  feelibg.  Even  in  the 
3rd  century  the  cult  of  Cdtic  deities  (Hetcules  Magusahus, 
Deusoniensis,  &c.)  wer^  revived,  the  Celtic  teuga  reintrodticid 
instead  of  the  Roman  mile  on  official  milestones,  and  i  brief 
effort  made  to  establish  an  independent,  though  romanized,  Gaul 
under  Postumus  and  his  short-lived  successors  (a-D.  259-273). 
Not  only  was  the  area  too  large  and  strong  to  lose  its  individu- 
ality: it  was  also  too  rural  and  too  far  from  the  Medltetraneaii 
to  be  romanized  as  fully  and  quickly  as  Narbonensis.  It  is  even 
probable  that  Cdtic  was  spoken  in  forest  districts  into  the  4th 
century  a.d.  Town  life,  however,  grew.  TTie  chefs-lUux  of  the 
tribes  became  practically,  though  not  officially,  munidpalities, 
and  many  of  these  towns  reached  considerable  size  and  magnifi- 
cence of  public  buildings.  .  But  thisy  attest  t&^' tribal  relations 
by  their  appellations,  which  are  commonly  drawn  from  the  faame 
of  the  tribe  and  not  of  the  town'  itself.  Thus  th6  capitals  of  the 
Remi  and  Paridi  were  actually  Durocortorum  and  Lutetia:  the 
appellations  in  -use  were  Remis  or  Remus,  Parisiis  ot  Parisius — 
these  forms  being  indeclinable  nouns  formed  from  a  sort  of 
locative  of  the  tribe  names.  Literature  also  flourished.  In  the 
latest  empire  Ausonius,  Symmachus,  Apollinaris,  Sidonius  and 
other  Gaulish  writers,  chiefly  of  Gallia  Comata,  kept  alive  the 
dassical  literary  tradition,  not  only  for  Gaul  but  for  Uie  world. 

(v.)  The  fifth  division  of  Gaul  was  the  Rhenish  military 
frontier.  Augustus  had  planned  the  conquest  of  Germany  up  tO 
the  Elbe.  His  plans  were  foiled  by  the  cour^  of  Arminius  and 
the  inability  ,  of  the  Roman  exchequer  to  pay  a  larger  army. 
Instead,  liis  successor  Tiberius  organized  the  Rhine  frontier  In 
two  military  districts.  The  northern  one  was  the  valley  of  the 
Meuse  and  that  of  the  Rhine  to  a  point  just  south  of  Bonn:  the 
southern  was  the  rest  of  the  Rhine  valley  to  S^tzerlaodl  .Each 
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district  was  gaErifloiud  at  fii^t.by  lour,  U^^hyrMw^f  Isgigos, 
whic^  were  disposed  at  vanou;  times  in  sojftft  pijlit&  (foUomiQg 
fortE«sses:  Vetera  (Xant/en),  Noya^um  (Ne^sfOti^ooae  (Bpan^ 
MoguQtt^um  (Mainz),  Ai%eQtorate.(Stcassbif]x)  ^d  Vindpoissa 

(Windisch  in  Switzerland).  At  first  tbe  dist^ta  w«re  pureiy 
military,  were  caHedt  after  the  garrjsons,  "  Mwrcitus  Ckrmaoieu^ 
svpenor  "  (south)  and  "inieiior  "  (north),  ^l^^-one  or  :two 
munidpalities  wei«  founded— Colonia  Agr^piDi«^  at  CcdDgne 
iAJ>.  5x)i  Coloaia  Augista  Tteverorum  at  Tti^  (<bite.unoertain)4 
Colonla  Ulpia.lVai^na  outside  Vetera — and  about  A.D.-tbe 
two  "  Ettrdtus  w^;tuxaed  into;  the  two>  inovinces  of  U|^r 
and  Lower  Germany.  Tbe  anaies  jn  these,  districts  formed  the 
defence  of  G^ul  against  Germaq  invaders.  They  also  helped  to 
keep  Qaul  itself  in  order  and  their  presence  explains  why  the  four 
provinces  of  Gaul  proper  contained  no  troops. 

These  provincial  divisions  were  modi&ed  |>y  Diocletian  but 
without  seriously  affecting  the  life  of  Gaul.  The  whole  country, 
indeed,  contiQ^d  Roman  and  fairly  safe  from  barbarian  invasions 
till  after  400,  In  407  a  multitude  of  Franlcs,  Vandal^. ,&c,  burst 
over  Gaul:, Roman  rule  practically  ceased  and  tbe  three  kingdoms 
of  the  Visigoths,  Buigundians  and  Franks  began  to  form.  There 
w<ere  sUU  a  Romea  general  aad  RpmsA  troops  wh^  Attija  was 
defeated  ip.  the  eampi  CatalauniU  in  aj>.  451,  but  the  general, 
AeUuSf  was  "  the  Jast  of  the  Romans,"  and  in  436  Clovis  the 
Frank  ended  the  last  vestige  of  Roman  rule  in  (Saul 

.  -For  Roman  antiquitiee  in  Gaul  see,  beude  articles  on  tbe  modem 
towns  (ArleS)  NtuES,  Orange,  &c.),  Bibracte,  Alesu>  Itius 
PORTDS,  Aqueduct,  Architecture,  Amphitheatre,  &c.;  for 
religion  see  DruidisII;  (or  tlie  famous  schools  oC  AutuA,  Lyons, 
Toulouse,  Nlmes,  Vienne,  MarseiUesand  Narbonne;  gem}-  E.'Sandys, 
History  «f  Classical.  Scholarship  (ed.  1906-190S),  L  w\-  247-350; 
fpE  the  Roman  provinces.  Th.  Momrasen,  Provinces  «r  %  Roman 
Empire  ^rans.  1886),  vol.  i.  chap.  iil.  See  also  De^rdlns,  Gfo- 
paphie  kistoriwe  et  admmistrative  de  la  Gauie  romaine  (Paris,  1877) ; 
Fustet  de  Coubnges,  Histoire  des  institutions  p^itiqitefie  I'ancienne 
Franc*  (Paris,  X877);  for  Caesar's  campaigtu,  article  Caesar, 
Julius,  and  works  quoted ;  for  coins,  art.  Nuhiswatics  and  articles 
tn  the  Numismatische  Zeilschrift  and  JReme  numismatique  (e.g. 
Blanchet,  190^,  pp.  461  foil.).  '   (F.  J.  H.) 

OAULT,  in  gedoigy,  one  of  the  members  o^  the  Lower  Creta- 
ccfuis  System.  .T^e  name  is  atill  employed  provincially  in  parts 
of  England  for  a  stiff  blue  clay  of  any  kind;  by  the  earlier 
writers  it  was  sometimes  sp^t  "  Gait  "  or  "  Golt." 

The  formation  now  known  as  Gault  in  .Kngland  has  been 
variously  designated  "Blue  Marie,"  "Brick  Earth,"  "  Golt 
^rick  Parth "  and  "  Oak-tree-soil."  In  certain  parts  of  the 
south  of  England  the  Gault  appears  as  a  well-marked  deposit  of 
clay,  lying  between  two  sandy  formations;  the  one  above  came 
to  be  known  as  the  "  Upper  Greensand,"  the  one  below  being 
the  "  Lower  <jreensand  "  (see  Greensand).  Since  the  typical 
clayey  Gault  is  continually  taking  on  a  sandy  facies  as  it  is  traced 
both  horizontally  and  vertically;  and  since  the  fossils  of  the 
Upper  Greensand  ami  Gault  are  inseparably  related,  it  has  been 
proposed  by  A.  J,  Jukes-Browne  that  these  two  series  of  beds 
should  be  regardeid  as  the  arenaceous  and  argillaceous  phases  of  a 
single  formation,  to  which  he  has  given  the  name  "  Selbornian  " 
(from  the  village  of  Selborne  where  .the  beds  are  well  developed). 
LithoIogLca,Uy,  tten,.  the  Selbornian  includes  the  blue  and  grey 
clays  and  marls  of  the  Gault  proper;  the  glauconitic  sands  of  the 
Upper  Greensand,  and  their  local  equivalent,  the  "  malm," 
"  malm  rock  ".OT  firestone,"  which  in  places  passes  into  the 
micaceous  sandstone  containing  sponge  spicules  and  globules  of 
sjHca,  the  counterpart  of  the  rock  called  "  gaize  "  on  the. same 
horizon  in  northern  Fiance.  In  Yorkshire,  Lina>lnshire  and  parts 
of,  Norfolk  the  Selbornian  i^represented  by  the  Red  Chalk.  The 
malm  is  a  ferruginous  siliceous  rock,  the  silica  being  mainly  in  the 
colloidal  condition  in  .the  form  of  globules  and  sponge  spicules; 
som^  quartz  grains',  mica  and  glauconite  are  usually  present 
along  witbfrom  2  to  25%  of  calcareous  matter.  Chert -bands  and 
nodules  are  common  in  the  Upper  Greensand  of  certain  districts; 
afid  <alcareous .  concretions, .  locally  recognized  as  cowstone^ 
(Lyme  Regis),  doggers  or  buhrstohes,  are  not  infrequent,. 

The  principal,  divisions  of  the  Selbornian  stage  with  their 
characteristic  zonal  fossils  are  as  follows: —  ' 


Warminster  Beda  Pfctp*        and .  CorrftMfer  fouwus. 

Uppe^  Gault         pevizea  Beds  or  Meritham  B^a  with  ScUoen-. 

docfttti  rti/fbHw. '  ■■■■■ 
■  ■  ■  •■  rHoplUes  lautus.  ■ .  '>  • 

IfOwer  Cauh    .  -j  H.  inierruptus. 

.    .  [^Acanthoceras  ptammillatum. 

:  Tbe  Gault  [with  Upper  Greensand)  crpps  out  all  round  the  Wealden 
area;  It  extends  beneath  the  London  basin  and  reappears  from 
beneath  tbe  northern  scarp  of  the  Chalk  albns  the  foot  ottfae  Chiltem 
Hills  to  near  Tring.  In  the  aouth  of  England  the  GauH  clay  is 
furly  constant  in  the  lower  part,  with  the  Greeneand  above;  the 
clay,  however,  pasaes  into  sand  as  it  is  followed  westward  and,  as 
already  pointed  out,  the  clay  and  sand  appear  to  pass  into  a  red 
chalk  towards  the  north-east.  The  Gault  overlaps  the  Lower  Green- 
aand'towatds  the  east,  where  it  rasta  upon  the  old  Paleo^cac  axis; 
it  also  overlaps  the  same  formation  towards  the  west  about  Frooae, 
and  thence  passes  unconformably  across  the  Portlandian  beds,  Kime- 
ndge  Clay,  Corallian  beds  and  Oxford  Clay;  in  south  Dorsetshire 
it  rests  Upon  the  Wealden  Series.  The  Gault  (with  Upper  Greensand) 
passes  on  to  the  Jurassic  and  Rhaetic  rocks  near  Axmouth,  and  over- 
steps farther  Weatward,  in  tbe  Haldon  Hills,  on  to  die  Penniaa.  A 
laii^  outlier  oocurs  on  the  Blackdowa  Hills  of  Devonshire.  Good 
localities  for  fossils  are  Folkestone — where  many  of  the  shells  are 
preserved  with  their  original  pearly  nacre,— Burnham,  Merstham, 
I^e  ot  Wigfht,  the  Blackdown  and  Haldon  Hills,  Warminster^ 
Hunstanton  and  Speeton,  Black  Venn  near  Lyme  Regis,  and  Devize* 
(mabnatone  and  gaize).  The  beds  are  well  develops  in  the  vale  of 
Wardour,  and  in  the  Isle  of  Wight;  the  Gault  forma  the  so-called 
"  blue  slipper  "  at  Ventnor  which  hiis  been  the  cause  of  the  landslip 
or  underclifF. 

The  Gault  of  north  France  is  verv  similfu-  to  that  ip  the  south 
of  £n^;land,  but  the  French  term  Aloien  includea  only  a  portion  a£ 
the  Selbornian  formation.  Hie  Gault  of  north-west  Germany 
embraces  beds  that  would  be  classed  as  ABrien  and  Aptien  by  French 
authors;  it  comprises  the  "  Ftommenroergel  "—-a  pale  ulicrousi 
marl  shot  with  flame-shaped  darker  patches— a  clay  with  B^omniies 
minimus,  and  the  "  Gar^mergel  "  (Aptian).  In  tbe  Diester  and 
Teutoberger  Wald,  and  tn  the  region  of  Halberstadt,  the  clays  and 
marls  arc  replaced  by  Bandstones.  the  so-called  Gatdi-Qvader. 
Continratal  writers  usually  plac»  the  Gauh  or  AUnan  at  the  anmniife 
<d  the  Lower  Cretaceous;  while  with  English  gef^o^sts  the  practice 
is  to  commence  the  Upper  Cretaceous  with  this  formation.  In 
addition  to  the  fossils  aVeady  noticed,  the  following  may  be  men- 
tioned: Acanthoceras  Desmoceras  BeaudanH,  Hof^ites  splendms, 
Hamites,  Scuphiles,  Tttrriliies,  Aporrhais  rttusa,  Trieonia  ali^orm^, 
also  Uhtkyosaurus  and  Omithochoirus  (Pterodactyl).  Prom  the  days, 
bricks  ajM  tiles  are  made  at  Burham^  Barnwell,  Dunton  Green, 
Arlesey,  Hitchin,  &c.  The  cherts  in  the  GreenSand  portion  are  used 
for  road  metal,  and  in  the  Blackdown  Hills,  for  scythe  stones; 
hearthstone  is  obtained  about  Merstham;  phosphatlc  nodules  occur 
at  several  horizons. 

See  Cretaceous  System;  Albian;  Aptian;  also  A.  J.  Jukes- 
Browne,  "  The  Gault  and  Upper  Greensand  of  Ei^land,  vol.  i., 
Crekuieous  Rocks  of  Britain;  Mem.  GeoL  Survey,  i960. 

OAUNTLffT  (a  diminutive  of  the  Fr.  gant,  glove),  a  large 
form  of  glove,  and  especially  the  steel-plated  ^ove  of  medieval 
armour.  To  "  run  the  gauntlet,"  i.e.  to  run  between  two  rows 
of  men  who,  .armed  with  sticks,  rope-ends  or  other  weapons, 
beat  and  strike  at  the  person  so  running,  was  formerly  a  punish- 
ment for  military  and  naval  offences.  It  was  abolished  in  the 
Prussian  army  by  Schunhorst.  As  a  meUiod  oS.  torturing 
prisoners,  it  was  employed  among  the  North  American  Indians. 

Gauntlet  "  (earlier  "  gantlet ")  in  this  expression  is  a  corruption 
of  "  gantlope,,"  from  a  Swedish  gatlope,  from  gata,  lane,  and  lopp, 
a  course  (cf.  Ger.  gassenlaujen,' to  run  the  gauntlet).  According 
to  the  New  English  Dictionary  the  word  became  familiar  in 
England  at  the  time  of  the  Thirty  Years' War. 

QAUR,  or  Lakhnauti,  a  ruined  dty  of  British  India,  in  Malda 
district  of  Eastern  Bengal  and  Assam.  The  ruins  are  situated 
about  8  m.  to  the  south  of  English  3azar,  the  civil  station  of 
the  'district  of  Malda,  and  on  the  eastern  bank  6i  the  Bhagirathi, 
an  old  channel  of  the  GangeST  It  is  sud  tp  have  been  founded 
by  LakshmaA,  and  its  most  andcnt  name  was  Lakshmanavati, 
corrupted  into  tiaiAnaUti.  Its  known  history  b^ns  trith  its 
conquest  in  A.D.  iigS  by  tbe  Mahommedans,  who  retained  it 
as  the  chief  seat  of  their  power  in  Bengal  for  more  than  three 
centuries.  When  the  Afghan  kings  of  Bengal  established  their 
independence,  they  transferred  their  seat  of  government  (about 
1350)  to.  Pandua  (q.v.),  also  in  Malda  district,  and  to  build 
their  new  capital  they  plundered  Gaur  of  every  monument  that 
could  be  removed.'  When  Pandua  was  in  its  .turij  deserted 
(a.d.  1453),  Gaur  Once  more  became  tbe  capital  under  the 
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4»ittik  (jf  JaHBdntbkiH'iC  rA^aibed'touJbifgiastheACahottiiMdan 

Idngj)  retaitted  ttiefr  ififdepe&denoer  -  In^  Aim. r564  -  Stilaimam 
'Kirfttu,  «  PtittiarU  ddveitfiuTer,-  ab^dooed  it. to?  Taada,  a  place 
tefflewbat  tuetj'ist  the  Gimges.  Gaur  was  sacfced  b>t  Sher  Sfaah 
In -1539,  and  was  occupied  by  Akbar's  general  in  .1575,  when 
'Daod  Skbh,  tbe  laat  of  the  Afghan  dynasty,  refused  to  pay 
-fatftnage  to  thb  Mogul 'emj^ron  Tlas  occupation  ^as  folLtwid 
faiy  oa  otttteeak  of  the-pfe^e,  whicti  completed  tUe  downfall  of 
the  dty,  and  since  then  it  has  been  little  better  than  a  heap  of 
ruins,  ahnost  tfvergrown  with  jangle.  ■  ' 

'  ThA  city  ia  ka  prime  taeanired  i4  t^.  tttttn'  aorth'  to  south, 
■with  a-'blmidth  of  i  td  ^  m;  With  suburbs  it  covered  an  area 
of  ''30't»  sq.  m.,  and  lu  the  t6th  century  the  PortugueEe 
'histonasi'FWjia  y  Sousa;  described  it  as.  containing  x,eoo,ooe 
infaabitantsv  The  raimparts  oi  this  weiied  city,  which  was 
surrounded' by  extensive  suburbs,  stiU  exist';  they,  were  works 
of  vast'  laboar,'and  were  on  the  average  about  40  ft.  high,  and 
180  to  soo  ft.  tl^dE  at  the  base.  The  facing  of  masonry  and  the 
buildings  with  which-  they  were  covered  have  now  disappear  est, 
nnd  '11id~  embankments  themselves  efre  overgrown  with  dense 
jungle.  The  Western  side  of  the  city  was  washed  by  the  -Ganges, 
and  within  the  apBXX  endosed  by  these  embankments  and  the 
river  stood  the  dty  vf'Oaur  ptopCTt  with  the  iort  containing 
the  palace  in  iu  aouthutrait  comer.  ■  Radmting  north,  tentl^  and 
east  from  the  city,  other  embankments  aw'to-be  tiaosdnianiiig 
'through  the  suburbs  and  extending  in  certain  Airecttttfls 'for  30 
or  40  m.'  ^roundii^  the  palace  is  an  inner  embankment  of 
similar  construction  to  that  wMchi  surrounds  the  .dty,  and  even 
more  overgrown  with  jungle.  A  deep  moat  protects  it  on  the 
outnde:  To  Che  north  of  tht  outer  enbankment  lies-the  Sagar 
Dighf,  a  great  reservoir/ 1600  yds.  by  800  yds.,  dating  frcon 

A.D.  IlB6i'  '  -  . ) 

*  FerguBSKHk'in  his  Hislay  of  ■Eastern  Arehi4eciare  thus  describes 
the  geaoeral  architectoral style  of  Gaur:^"  It  is  neither  £ke  that 
'of  Delhi  nor  Jaxapoaj  uoc  any  otlier  style,  but  one  purely  local 
land  not  wtthoiU:  oonsidecaUe  merit'  in  itself  ;  its  >piinc^bl 
■chanottrittic'beifeig  Jieavy  abort  pilius  of  stone  supporting 
pointed  «r(±K8  and  vaults,  in  brick-***whersaa  at  Jannpore,  for 
'instance,  light  inUais  carried  hwiaontal  acclntn.ves  and  Bait 
ceilings."  -  Oitingto  tfaelightneteof  the  small,  thmrbridts,  whith 
were  cluefly  used  in  the  making  of  Qaur,  its  buUdibgs  have  not 
well  withstood  the  ravages  of  time- and  the  weafehet;  while 
■  much  of  its  enamelled  work  has  .been  removed  for  the  otnaokenta- 
tton  frf  the  surrottnding  cities  oi  BiQre:modem  origin.  •- .  iMoreover, 

*  thvnuBs  long  served  sis  a  quarry  for  the  builders  of  neighbouring . 
towns  and  villages,  tiil-in  1 9O0  steps  were  taken  f Or  tbeir  preserva-' 
tion  by  the  -government.   The  finest  ruin  in  Gaur  is.tlist  of  the 
Great'  Golden- Mmque,  also  called  Bara  Darwssa,  or  twelve- 

'•doored(iS06).  Aaardmd€i»ridori»nningatongtfaev&ole  front 
of  the  original- building  >ia  .the  prindpal  portion  now  standing. 
'Tbece'aDe  deveaarehcBcn  either:  aide  of  the  conidar.aod  one  at 
each  eod  of  it,  from  ^cb  the  mosqne  probaUy  obtained  its 
rnamel'  These;  arches  are  surmounted  by  deVen  domes  in  £ajr 
'preservation;  the  mosque  had  originally  thirty-three. 

The  Small  Golden  or  Eunuch's  mosque,  in  the  anoent  suburb. 
*of  Firozpor,  4iEta  fine  carving,  iabd  is  faced  with  sbone  fairly  well 
/{wesented.   The  Tantipara- mosque  {1475-1480)  has  beautiful; 
finndi^g  in  brick,  and  the  Lotan  mosque  of  the  samfe  period 
.'is  uniciue  ia- vstnimag  ite  glazed  tiles^   The  citadel,  of  the' 
Mahonuaedan  period)  was  strongly  forti£ed  with  .a  rampaxt. 
and  entered  tfapcnigb  a  magn^cent  gateway  called  the  Dakhil 
■'Danfiusa  (?i459-'X474)i.   At  the-sonthreast  coxneE  waa  a  pakee,] 
'  snrrounded  by  ,a.  wall  of  hridc  66  ft.  high,  of  whichj  a  part  isl 
[standing.'.  Near  by  were  the  royal  tombs.  Witfain  the  dtadd! 
is  the  Eadam  Rasul  mosque  (1530),  irhich  is  still  used,  add  close; 
outside  i9  a  tall  tower  called  the  Fires  Kinar  (perhaps.signifying' 
*'  tower:  of  victory  ").   There  are  a  number  of  Mabommedan 
biuldings  on  the  banks  of  the  Sagar.  Dighi,  indudiog,  notably, 
.the  tomb  of  the  saint  Makhdum  Shaikh  Akhi.SLraj  (d,  .1357), 
.  and  in  the  neighbouihood  is.  a  burning  ghat^  traditionally  the 
only  one  allowed  to  the  lue  of  the  Hindus  by  their' Mahommedin 
conquerors,  and  still  gteady  vieaerated  and  frequeolied  by  tlieta.| 


jl^ai^  fi^Sc^ptSoil^^  fa  the 


;  H-  RaveushaW,  p4wr  (1878) ;  lames  Fei%,i^n,  History  oflnaian 
and  Eastern  Archileciure   (1876);  Reports  of  the  Afvkaeologia^ 


Surveyor,  j^entai  Circle  (1900-1904). 

0A99» 't^  nj^tiyp  vofae  ,0^.  the  wild  ox,'  ^s  IBt^'es)  gaurus, 
e£India^naiscaUedbisonby^iortsmen. ffheigAsu',  which  extends 
into  Buyma- and' the  Malay- Ptenlnsula,  ; where  it  iS  'teaowfi-  ai 
seladang,'|j!^.fte;,.typical  representative  an  Indo^-itfilay  group 
of;  wild^  cftueti^ftract^ria^  by  Ute.presen^.qf,  a  ridge  on  the 
withers,  thoicOBipteBsed  honks^  and  the  .v^iita<leg&,  J^he.gaur^ 
which  reacke^t  hdgfat  of  neariy  6  ft.  artfteiriMaiderj  is  spiedaily 
characterized  by  the' forward  curve  arid  gt^at  deVation  of  the 
lidge  between  the  horns.,,.  The  general  ci^our.is.^cj^isb-grey. 
HiU-fooeste.ar^rthe  resort  of.  this  species*     .    }' .  ..  -  - 

OAUSS»  KAIRL  FRIBBRICH  (ihrcSss);  German  raatbcK 
maticlan,  wa!s  I>om  of  humble  parents  at  Brunswick  on  the  30th 
of  April  1.777,  stnd  was  indebted  for  a  ^beral  education  to  the 
notice  which  his  talents  pcoeured  hu»4Kn  the.reiigiiws  duka. 
His  name- became  mdely  known  by  'the'  pubh'cation,  -in  his 
twenty-fifth,  .i^ear  (iSdi),  of  the  IHsquiiitiones  ariihmetieai. 
In  i&97  h£  vis  appointed  director  of  the  tiattiogen'observaltQiy; 
an«nlpewfaijcb^ratained.tohis4eath:  iti5;S^dtlb«t  Jbeqsv^r 
Aept  away'iinm  under  the  -raof  of  bis  observaioiy,  except  <» 
one'  occa^^i'Vhen  he  accepted  an  mvitatiOn  frbri^  Baron  von 
HumbQld^/^9  attend  a  meeting  of  nattiraX  pliilosophers  at  Berlin, 
in  he  published  at  Hamburg  hi«  fiuhria  tnotus  ,^-p^un 
codestittm;  a  work  which  gave  a  powerful  impulflb  to  the  true 
methods  of  astronomical  observation;  and  h^'  a^tronomic&S 
workings,  obsepr^io^^  calculation^  of  orbits  '6'f  planets  and 
comets,  ^c.i  ai*^  yery.aiunerous.ai^d.valu^le/  He,. continu^fl 
bislaboursin  the  theory^of  nombersand  oth«-analytical  subject^ 
and  communicated  d  jlong^series.of  mfetnoJrs  to  the  Royal  S<Haety 
.of.  ^dencislXHiSfagtiche'.  Qesell^ck^t^der  Wissitischafi^i).  at 
.G^ttii)B0n.  Hia  first  mpmoif;  9^  the  theory  . of  magnetiiisnv 
iWtnsUas  \'ina  .  wagnOuae  Urtetiris  ad  itieimiram--^oiiUam 
revacata,  was  published  in  1833,  and  he  itfior^  aftorwafft 
proceeded^  in  conjunction  with  Wilhelm  Weber,  to  invent  new 
apparatfts  "^St^liEwVihg  Ihfr  earth's' magnelisrii  and-itfe-ehoM^es; 
the  in^truhKBts  dtsvised- fey  theni  we»  e -tAe'decHtfatttn  instrumtm 
and'  tfafe  bffiM)^  magnetometer.  With'  ^jVebeHs  aadst^c*  Se 
erects  in  rS^J'at'Gdtthigen  a  magnetic  observatory  &ee  froin 
i¥oni(as  HumboIdfT  tod  F.  J,  D.  Ataga  badprWioufely  'donfliott  k 
sm^ihT  scale)  ,'  W6ere^e«iade  magnetic  ObBOPvlatlbaB,  and  from 
t  hli  siotd  Obj<6Hatc«y  he  sen  t  telegraphic  signals  t6  the  n^hbouN 
ing  town;  thus  dunring  tbe  pradlcability  of  an  ekdi^nagnetft: 
tdegmph.'-iHfr  farther  instituCdd-aii'ateociati^D  iJUuifHstiscMr 
Vertin)i  composed'  at  first  alMdet  entin^y  of  Gtttaiansj^'wlMisfc 
centiJMMa  obserMttcma  on  -^xed  teAtfJdays  Mtt^ded  bom 
Hdll^id  60  Sidlj^..  The  volumes  of  thdr  pid)licatlon,' Jee*»Ao<ls 
a»s-  den  BeobaihtungM  des  mofneHscken  Feremsl  ' extendi  ftom 
T836  to  i'83g;  aiid  in  those  for  183*  and  rS3<^afe  COtftainod.-the 
two  important  memoirs  by  Gauss,  AUgMieiHe  'Tk^orie  des'  Bi^ 
magnelismM^  and  the  Allgemeine  LehrfSfce-*<>n  tbe  theory  of 
forces  atti'acting-accordingto  the  inverse  square  of  the  distance. 
The  instmitieiits  and  methods  thus'due  to  hint  AM  substantially 
'those' employed' in  the  magnetic- «bservaCOri«B  throughout  tia 
world.  -  He  do^<y[!i>»-ated'in  t^e  Danish  and  Hanoverian  measure 
ments  of  an  dr^  and  trigonometriciU- ^^MSrations  (i84i^i'S4&), 
and  wrote  (i8^3>'2846>  the-two  memoits  Vbtr  GegtHstSnde  dtr 
■Mkaw  Se^kMbe.  '  Connected  vfMi  ^^seiVatimis  fn  -gederal 
'Wefaave(i3r2^z^6)'tbe  tatnimAP'Tkwnai  tombinaiiomxvban^ 
tionnm  erroribus  ''minimis:  obnonfa,  with  a',  second  part  •and''  a 
supplement.-  '  AAother  memoir  of  af^Ued  mathematics'ia  the 
■Didptriscke  Unter^hunim  (1840).  Gauss  was  well  versed  in 
general  literature' and  the  chief  languages  of  modem  Europe, 
-and'  was  a  member  of  nearly  all  the  leading  stibntific  sodfeties 
in  Europer.  ^He'died  at<j5ttingenontbe  aard'of  February  rSss. 
The  c«nteHai7' of  his  birth  wft8'«debiited'^ii3rr)'Kt'lns  native 
place', 'Brufl4«1chl*  ■  '  '     ■       '  • 

'GaussVc^ttetftMl  wortcs  were  pablished'by  the  Royal  Sodety  of 
Gdttii^n,  in  7  vols.  4to  (Gfitt.,  1863-1871), edited  by  £.J.SchenjiK 
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— (t)  the  Dimtisitiones  aritkttuticae,  (2)  Theory  <ff  Numbers,  (3) 
Analysis,  U)  Geometry  and  Method  of  Least  Squares,  (5)  MatkemaUcal 
Physics,  (6)  Asb'oucmy,  and  (7)  the  Theoria  motus  corporum 
eodesHum.  Additional  vptumes  have  since  beeo  published,  Funda- 
mmte  der  Geometrie  usw.  (1900),  and  C^odatische  Nacktrage  zu 
Band  iv.  (1903).  They  include,  besides  his  various  works  and 
memoirs,  notices  by  him  of  many  of  these,  and  of  works  of  other 
authors  in  the  GdUtn^en  gdehrte  Anseigen,  and  a  considerable  amount 
of  previon^y  unpnblishen  matter,  NacMlass.  Of  the  memoirs  in  pure 
matbetiwUcst  comprified  for  the  most  part  in  vols,  ii.,  iii.  ^nd  iv. 
(but  to  these  must  be  added  those  on  Attractions  in  vol.  v.),  it  may 
be  safely  said  there  b  not  one  which  has  not  ngnally  contributed 
to  the  progress  <rf  the  branch  of  mathematics  to  which  it  belongs, 
OT^whica  would  «ot  require  to  be  carefully  analysed  tn  a  histoiy  of 
the  subject.  Rannji^.  through  these  volumes  in  order,  we  have  in 
thc-second  the  memoir,  Summatio  ayarundam  serierum  sinailarium, 
the  memoirs  on  the  theory  of  biquadratic  residues,  iji  which  the  notion 
(rf  complex  nund)^  Ot  toe  form  a+bi  was  first  intnxluced  into  the 
theory  aS  numbers;  aiul  Included  in  the  NocMdm  are  aome  valuable 
tables,  "that  for  the  converakm  of  a  fiactioa  Into  dedmate  (giving 
the  complete  period  for  all  the  ^me  numbers  up  to  ^7)  is  a  speci- 
men of  the  extraordinary  love  which  Gauss  had  for  long  arithmetical 
calculations;  and  the  amount  of  work  gone  through  in  the  construc- 
tion of  the  table  of  the  nnmber  of  the  classes  of  binary  quadratic 
forms  must  also  have  been  tremendous.  In  vol.  iii.  we  have  memoira 
luting  to  the  proof  of  the  theorem  that  every  numerical  equation 
has  a  real  or  imaginaty  root,  the  memoir  on.  the  Hyper^eometrie 
Series,  that  on ' Interpotation,  and  the  memoir  Determtnatto  atlrac- 
Udnis — in  which  a  planetary  mass  is  considered  as  distributed  over 
•its  orbit  accordii%  to  the  time  in  which  each  portion  of  the  orbit  is 
describedi  and  the  question  (having  an  implied  reference  to  the  theory 
of  secular  perturbations)  is  to  find  the  attraction  of  such  a  ring.  In 
the  solution  the  value  of  an  elliptic  function  is  found  by  means  of 
the  aritkmeHco-ffimutrical  mean.  The  Naeklass  contains  further  re- 
searches on  this  subject,  and  also  researches  (unfortunately  very 
fragmentary)  on  the  lemniscate-function,  &c.,  showii^  that  Gauss 
was,  even  before  1800,  in  possession  of  many  of  the  discoveries  which 
have  made  the  names  of  N.  H.  Abel  and  K.  G.  J.  Jacobi  illustrious. 
In  vol.  iv.  we  have  the  voKra.cATAUgemeineAufi6sung,oTk  the  graphical 
representation  d  one  surface  upon  another,  and  the  Dis(^isUioties  ■ 
generates  circa  superficies  curyas.  (Aa  ao:ount  of  the  treatment  of 
surfaces  which  he  omiinated  in  this  paper  will  be  found  in  the  article 
Surf  ACS.)  And  in  vol.'  v.  we  have  a  memmr  On  ffie  At^action  of 
Hcmoienwus  Ellipsoids,  and  the  already  mentioned  m«n<xr  AUge- 
mnm  L^sdtte,  00  the  theory  <tf  forces  attracting  according  to  tlie 
inverse,  square  of  the  distance.  (A.  Ca.) 

0AU8SBN,  FBAN60IS  SAHUBL  ROBERT  LOUIS  (1790- 
X863),  9wi99Kote8taiit  diviiWi  was  bran  at  Geneva  on  the  25th  of 
Aiignat  179a,  His  fotfaer,  Groig  Markus  Gaussei^  a  member  <rf 
the  couadl  of  tw>  hundred,  was  descended  from  an  cid  Languedoc 
family  which  had  been  scattered  at  the  time  of  the  religiouB 
persecutions  in  France.  At  the  dose  of  his  university  career  at 
Geneva,  Louis  was  in  1816  appointed  pastor  of  the  Swiss  Reformed 
Church  at  Satigny  near  Geneva,  where  he  fonned  intimate  rela- 
tions with  J.  E.  CeUi&ria-,  who  had  preceded  him  in  the  pastorate, 
and  also  with  the  members  of  the  dissenting  congregation  at 
Boturg-de-Four,  which,  together  with  the  fighse  du  t£moij^age, 
had  been  fonned  under  the  influence  of  the  preaching  of  James 
and  Robert  Haldane  in  1817.  The  Swiss  revival  was  distasteful 
to  the  pastors  of  Geneva  (VMreble  Compagnie4*f  Pasfems),axid 
<m  the  7th  of  May  1817  they  passed  an  ordinance  hostile  to  it. 
As  a  protest  against  Hda  «KUnuic^  in  xSig  Gaussep  published  in 
conjunction  with  Cell^rier  a  French  translation  of  the  Second 
Helvetic  Confession,  with  a  preface  expoimding  the  views  be  had 
reached  upon  the  nature,  use  and  necessity  of  confessions  of 
faith;  and  in  1830,  for  having  discarded  the  official  catechism  of 
his  church  as  being  insufficiently  explicit  on  the  divinity  of 
Christ,  original  sin  and  the  doctrines  of  gra(:e,  he  was  censured 
and  suspended  by  his  ecclesiastical  superiors.  In  the  following 
yetr  he  took  part  in  the  fonnation  of  a  SociiU  £vangilique 
(Enn&liscke  GeseUschafi).  When  this  society  contemplated, 
among  other  objects,  the  establishment  of  a  -new  theological 
college,  he  was  finally  deprived  of  his  charge.  After  some  time 
devoted  to  travel  in  Italy  and  England,  he  rettuned  to  Geneva 
and  ministered  to  an  independent  congregation  until  1834,  when 
he  joined  MeiHe  d'AubignS.  as  professor  of  systematic  theology  in 
the  coU^e  which  he  hadhelped  to  found.  This  post  be  continued 
to  occupy  imtil  1857,  when  he  retired  from  the  active  duties  of 
the  chair.   He  died  at  Les  Gxottes,  Geneva,  <m  -the  x8th  ol  June 


His  betfi-known  wtwk,  entitled  La  ThiopiiieustU  ou  fhine 
inspiration  det  soh^  icriiwes,  an  elaborate  ddence-  of  the 
doctrine  of  "  plmazy  inspiraticat,"  was  or^inaUy  published  in 
Paris  in  1840,  and  ra^udly  gained  a  wide  pc^ularity  in  Fi$nCB,  as 
also,  through  tiansh^ons,  ia  England  and  Anwrica.  It  was 
followed  in  i860  by  a  supplementary  treatise  on  the  canon 
{Le  Canon  des  saintes  icriimes  au  double  point  devuedela  scienee 
etdela  foi) ,  which,  thoogh  also  popular,  has  hardly  been  so  widdy 
read. 

See  the  article  in  Herzog-Hauck,  Realencyklopddie  (1899). 

GAUTIER.  tiMILB  THEODORE  UON  (1832-1897),  Fresich 
literary  historian,  was  born  at  Hftvre  on  the  8th  of  August  1832. 
He  was  educated  at  the  ficole  des  Chartes,  and  became  succesr 
sivdy  keeper  <rf  the  archives  of  the  department  of  Haute-Mame 
and  of  the  imperial  archives  at  Paris  under  the  empi|«.  In  1871 
he  became  prctfessor  of  palaeography  at  the  £cole  des  Chartes. 
He  was  elected  member  oi  the  Acadony  of  Inscriptions  in  1887, 
and  became  chief  of  the  historical  secdon  of  the  national  archives 
in  1893.  Lton  Gautier  rendered  great  services  to  the  study  of 
early  French  literature,  the  most  important  <rf  his  numerous 
works  on  medieval  subjects  being  a  critical  text  (Tours,  1872) 
with  translation  and  introduction  of  the  Chanson  de  Roiand,  and 
Les  &popiesfrantaises  (3  vols.,  1866-1867;  and  ed.,  5  vols.,  1878- 
1897,  including  a  Bibliographie  des  chansons  de  geste).  He  died  in 
Paris  on  the  asth  of  August  1897. 

OAUTIBR.  THfiOPHILE  (1811-1873),  French  poet  and 
miscellaneous  writer,  was  bom  at  Tarbcs  on  the  3i8t  of  August 
tSiz,  He  was  educated  at  the  grammar  school  of  that  town,  sAd 
afterwards  at  the  ColUge  Charlemagne  in  Paris,  but  was  almost  as 
mudi  in  the  studios.  He  very  early  devoted  himself  to  the  study 
of  the  older  French  literature,  especially  that  of  the  i6th  and  the 
early  part  of  the  17th  century.  This  study  qualified  him  well  to 
take  put  in  the  Romantic  movement,  and  enabled  him  to 
astonish  Sainte-Beuve  by  the  phraseology  and  style  of  some 
literary  rasays  which,  when  barely  ei^teen  yeais  old,  he  put  into 
the  critic's  hands.  In  consequence  of  this  introduction  he  at 
once  came  under  the  influence  <tf  the  great  Romantic  efnade,  to 
which,  as  to  Victor  Hugo  in  particular^  he  was  also  introduced  by 
his  gifted  hut  ill-starred  schocdmate  Gerard  de  Nerval.  WiUi 
G&ard,  Fetms  Bord,  Corot,  and  many  other  less  known  paintecs 
and  poets  ^rtiose  personalities  he  has  delightfully  sk^ched  in  the 
articles  collected  under  the  titles  of  Hisioire  du  RomanHsme,  &c, 
he  formed  a  minor  romantic  clique  who  were  distinguished  for  a 
time  by  the  most  extravagant  eccentricity.  A  flaming  crimson 
waistcoat  and  a  great  mS^  of  waving  hair  were  the  outward 
signs  which  qualified  Gautier  for  a  chief  rank  among  the  enthusi- 
astic devotees  who  attended  the  rehearsals  of  Hemani  with  red 
tickets  marked  "  Hierro,"  performed  mocking  dances  round  the 
bust  of  Radne,  and  were  at  all  times  ready  to  exchange  word  or 
blow  with  the  perruques  and  gris^res  of  the  dassical  party.  In 
Gautier's  case  these  freaks  were  not  inconsistent  with  real  genius 
and  ttal  devotion  to  sound  ideals  of  Uterature.  He  began  (like 
Hiackeray,  to  whom  he  poesents  in  other  ^ays  aomt  striking 
points  of  resemUance)  as  an  artist,  but  soon  found  that  Ins  true 
powers  lay  in  another  direction. 

His  first  considerable  poem,  Alberius  (1830),  displayed  a  good 
deal  of  the  extravagant  diaracter  which  accompanied  rather  thsfi 
marked  the  movement,  but  also  gave  evidence :  of  unamunon 
command  both  of  language  and  im^^ery,  and  in  particular  of  a 
descriptive  power  hardly  to  be  excelled.  The  promise  thus 
given  was  more  than  fulfilled  in  his  subsequent  poetry,  which,  in 
consequence  of  its  small  bulk,  may  well  be  noticed  at  once  and  by 
antidpation.  The  Comidie  de  ia  mart,  which  appeared  soon  after 
(1833),  is  one  of  the  most  remaricable  of  French  poems,  and 
though  never  widely  has  received  the  sufirage  of  every 
competent  reader.  Minor  poems  of  various  dates,  published  in 
1840,  display  an  almost  unequalled  command  over  poetical  form, 
an  advance  even  over  Albertus  m  vigour,  wealth  and  appropriate- 
ness of  diction,  and  abundance  of  the  ^cial  poetical  essence. 
All  these  good  gifts  reached  their  dimax  in  the  Emaux  et  camfes, 
first  published  in  1856,  and  again,  with  additions,  just  before  the 
-poet's  death  in  1872.   These  po^ns  are  in  their  own  way  such  as 
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cnnot  be  sunMSsed.  Oaulier'fl  poetical  ymrk  oonttUns  in  little 
ucaqxessionof  hn  literaixpecuHaritieB.  Tliere  are,  in  addition 
to  the  peculiaiities  ofstyle  aiid  dictkm  already  noticed,  an  extra- 
ordinary feeliBg  and  affection  for  beauty  in  art  and  nature,  and  a 
strange  ihdiili^nce  to  anything  beyond  this  range,  which  has 
doubtless  injured  the  p<q)ularity  of  his  work. 

But  it  was  not,  after  all,  as  a  poet  that  Gautier  was  to  achieve 
either  profit  or  fame.  For  the  theati^,  he  had  but  little  gift,  and 
Ida  dramatic  efforts  (if  we  except  certain  masques  or  ballets  iii 
which  his  exuberant  and  gMu:eful  fancy  came  into  play)  are  by 
far  his  weakest.  It  was  othcririse  with  bis  pMse  fiction.  His 
first  novel  of  any  slBe,  and  in  many  nq>ects  most  ranarkable 
ygmk,  ins  itademoiaeBe  de  Maupin  {rS3S).  Unfortunately  this 
hook,  while  it  estibHshes  his  literary  reputation  on  an  imperish- 
able basis,  was  unfitted  by  its  subject,  and  in  parts  by  its  treat- 
ment, for  general  perusal,  and  created,  even  in  France,  a  prejudice 
against  its  author  whidi  he  was  very  far  from  really  deserving. 
During  the  years  jFrom  1833  onwards,  his  fertOIty  in  novels  and 
tales  was  very  great.  Les  Jeunes-France  (1833),  which  may  rank 
as  a  sort  of  prose  Albertus  in  some  ways,  displays  the  follies  of  the 
youthful  RoQiantics  in  a  vein  of  humorous  and  at  tliesame  time 
half-pathetic  satire.  ForUmio  (1838)  perhaps  belongs  to  the  same 
dass.  Jeltaiura,  written  somewhat  later,  is  less  extravagant  and 
more  pathetic.  A  crowd  of  minor  tales  display  the  highest 
literary  qualities,  and  rank  mth  M£rim^'s  at  the  head  of  all 
contemporary  works  of  the  class.  First  of  all  must  be  mentioned 
the  ghost-story  of  La  iiorU  amoureuse,  a  gem  of  tbe  most  perfect 
workmanship.  For  many  years  Gautier  continued  to  write 
novels.  La  BeUe  Jenny  (1864)  is  a  not  very  successful  attempt  to 
draw  on  his  English  experience,  but  the  earlier  MUUona  (1847)  is 
a  most  charming  picture  of  Spanish  life.  In  Spirite  (1866)  he 
endeavoured  to  enlist  the  fancy  of  the  day  for  supernatural 
manifestations,  and  a  Roman  de  la  momie  (1856)  is  a  learned  study 
of  ancient  Egyptian  ways.  His  most  remarkable  effort  in  thU 
kind,  towdrds  the  end  of  his  life, was  Le  CapUaine  Fracasse  (i863)> 
a  novel,  partly  of  the  picaresque  school,  partly  of  that  which 
Dumas  was  to  make  p^ular,  projected  nearly  thirty  years  earlier, 
and  before  Dumas  himself  had  taken  to  the  style.  This  book 
contains  some  of  the  finest  instances  of  his  literary  power. 

Yet  neither  in  poems  nor  in  novels  did  the  main  occupation 
of  Gautier  as  a  literary  man  consist.  He  was  early  drawn  to 
the  more  lucrative,  task  of  feuilleton-writing,  and  for  more  than 
thirty  years  he  was  among  the  most  expert  and  successful 
practitioners  of  this  art.  Soon  after  the  publication  of  Made- 
moiselie  de  Maupin,  in  which  he  had  not  been  too  polite  to 
journalism,  he  became  irrevocably  a  journalist.  He  was  actually 
the  editor  of  L'Artiste  for  a  time:  but  his  chief  newq)aper 
connexions  were  with  La  Fresse  horn  1836  to  1854  and  with  the 
JfMsfcur  later,  work  was  mainly  theatrical  and  aitaiitidsm. 
The  rest  of  his  life  was  sftent  either  at  Paris  or  in-  travel^  of 
Gon«ida»ble  extent  to  l^win,  the  Netherlands,  Italy,  Turkey, 
England,  Algeria  and  Russia,  ail  undertaken  with  a  more  or  less 
definite  purpose  of  book-making.  Having  abs<dutely  no  politicai 
(pinions,  he  had  no  difficulty  in  accepting  the  Second  Empire, 
and  received  from  it  considerable  favouis,  in  return  for  which, 
however,  he  in  no  way  prostituted  his  pen,  but  remained  a 
literary  man  pure  and  simple.  He  died  on  the  asrd  of  December 
1872. 

Aca)unts  of  his  travels,  criticisms  of  the  theatrical  and  literary 
works  of  the  day,  obituary  notices  of  his  contemporaries  and, 
above  all,  art  critidHn  occu[ned  him  in  turn.  It  has  sometimes 
been  deified  that  thu  engagement  in  journalism  should  have 
diverted  Gautier  from  the  performance  of  more  aq)ital  work  hi 
Hterature.  Perhaps,  however,  this  regret  springs  from  a  certain 
misconception.  Gautier's  power  was  Uterary  power  pure  and 
simple,  and  it  is  as  evident  in  his  slightest  sketches  and  cridcisms 
as  in  Emaux  et  camies  or  La  Morte  amoureuse.  On  the  other  hand, 
his  weakness,  if  he  bad  a  weakness,  lay  in  his  almost  total  in- 
difference to  the  matters  which  usuaJly  supply  subjects  for  art 
and  therefore  for  literature.  He  has  thus  been  accused  of  "  lack 
of  ideas  "  by  those  who  have  not  cleared  their  own  minds  of  cant; 
and  in  the  recent  set-back  of  the  critical  current  against  form  and 


in  favour  of  "  phUoaophic  ^'  treatment,  comment  upon  him  has 
sometimes  been  linfavoiirable.  But  this  injustice  will;  'b^6iui 
all  question,  be  redressed  again.  He  was  neither  imbn^al, 
irreligious  acw  unduly  subservient  to  despotismi  but  morals, 
religion  and  p<^tics  (to  which  we  may  add  science  and  material 
progress)' were  matters  of  no  interest  to  him.  He  was  to  all 
intents  a  huttianisrt,  as  the  word  was  imderstodd' in  the  i '5th 
century.  But  he  was  a  humorst  as  weti,  and  this  cbmbinatiou, 
joined  to  his  singulariy  kindly  and  genial  nat^,  saved  faiffl 
f^om  some  dangers  and  depravations  as  well  aS.  some  absurdities 
to  which  the  humanist  temper  is  exposed.  As  time  goes  on  it 
may  be  predicted  that,  though  Gaurier  may  not  be  widely  read, 
yet  his  writings  will  nevo:  cease  to  be  full  of  indescribable  charm 
and-4f -very  definite  instruction  to  men  of  letters.  Besides  those 
of  his  mtto  which  have  been  already  cited,  we  may  notice  Urte 
Larme  du  diabk  (1839),  a  charming  mixture  of  humour  and  tender- 
ness; Les  Grotesques  (1844),  a  volume  of  early  criticisms  on  some 
oddities  of  17th-century  literature;  Chprices  et  zigzags  (1845), 
miscellames  dealing  in  part  with  English  life;  Voyage  en  Espagne 
(1845),  Constantinople  {1854),  Voyage  en  Russie  (1866),  brilliant 
voluiiies  of  tr&vd;  Mittagaie  ifOime  (1869)  and  Tableattx  de 
siige  (1872),  l&s  two  latest  works,  which  display  his  incoinparable 
style  in  its  quietest  but  not  least  happy  form. 

There  is  no  complete  edition  of  Gautier's  works,  and  the  vicomte 
Spoelbefcb  de  LAvenjoul'a  Histoire  des  antvres  d9  ThicphiU  Gautier 
(1SS7)  shows  how  formidable  such  an  undertaking  would  be.  But 
since  his  death  numerous  further  collections  of  articles  have  been 
made:  Fusains  et  eaux-fortes  and  TiMeaux  d  la  plume  (1886); 
L'Orient  (3  vols.,  1881);  Les  Vacances  du  lundi  (new  ed.,  1888); 
La  Nature  che»  dU  (new  ed.,  1891).  In  1879  bis  aon-in-law,  E. 
Bergerat,  who  had  married  his  younger  danshter  Estelle  (the  elder, 
Mme  Judith  Gautier — herself  a  writer  of  distinction— was  at  one 
time  Mme  CatuUe  MendJs),  issued  a  biography,  Th£ophiU  Gauli^, 
which  has  been  often  reprinted.  Withtt  should  becompared  Maxime 
du  Camp's  volame  in  the  Grands  Eaivains  fransais  (1890)  and  the 
numerous  references  in  the  Journal  des  Goncouri.  Critical  eulogies, 
from  Sainte-Beuve  (repeatedly  in  the  Causeries)  and  Baudelaire  (two 
articles  in  L'Art  romantique)  downwards,  are  numerous.  The  chief 
ai  the  decriers  is  Emile  FaRuet  in  his  &tudes  littirairts  sur  le  XIX* 
silde.  In  1903  and  1903  there  appeared  two  respectable  academic 
Hoges  by  H.  Menal  and  H.  Potez.  (G.  Sa.) 

OAITIER  D* ARRAS,  French  troiairt,  flourished  in  the  second 
half  of  the  13th  century.  Nothing  is  known  of  his  biography 
except  what  may  be  gleaned  fnmi  hb  Works.  He  dedicated  his 
romance  o£  J&rade.  to  Theobald  V.,  count  of  Blois  (d.  ixgx); 
among  his  pther  patnnis  woe  Marie,  countess  of  Champagne; 
daughto-  of  Louis  VII.  and  Eleanor  of  Guienne  and  Baldwin  IV., 
count  of  Hainaut.  trade,  the  hero  of  which  becomes  emperor 
of  Constantinople  as  I&radius,  is  purely  a  roman  d'aveniures- 
and  enjoyed  great  popularity.  Ws  second  romance,  lUe  et 
Galeron,  dedicated  to  Beatrix,  the  second  wife  -of  Frederick 
Bfirbarossa,  treats  of  a  similar  situation  to.  that  outlined  in.  th£ 
lay  of  "  Eliduc  "  by  Marie  de  France, 

See  the  (Euvres  de  Gautier  d' Arras,  ed.  E.  L5seth  (2  vols.,  Paris, 
1890);  Bist.  lilt,  de  la  France,  vol.  xxii.  (1852);  A.  Dinaux,  Les 
Troutkres  (1833-1843),  vol.  iii, 

GAUZE,  a  Hght,  transparent  fabric,  originally  of  silk,  and 
now  sometimes  made  of  linen  or  cotton,  woven  in  an  open  manner 
with  very  fine  yam.  It  is  said  to  have  been  originally  made  at 
Gaza  in  Palestine,  whence  the  name.  Some  of  the  gauzes  from 
eastern  Asia  were  brocaded  with  flowers  of  gold  or  silver.  In 
the  weaving  of  gauze  the  warp  threads,  in  addition  to  being 
crossed  as  in  plain  weaving,  are  twisted  in  pairs  froxQ  left  to 
right  and  from  right  to  left  alternately,  after  each  shot  of  weft, 
thoeby  keeping  the  wdt  threads  at  equal  distances  apart,  and 
retaining  them  in  their  parallel  position.  The  textures  are 
woven  either  plain,  striped  or  figOred;  and  the  material  receives 
many  designations,  according  to  its  appearance  and  the  purposes 
to  which  it  is  devoted.  A  thin  cotton  fabric,  woven  in  the  same 
way,  is  known  as  leno,  to  distinguish  it  from  muslin  made  by 
plain  weaving.  Silk  gauze  was  a  prominent  and  extensive 
industry  in  the  west  of  Scotland  during  the  i  second  half  of  the 
i8th  century,  but  on  the  introduction  of  cotton-weaving  it 
greatly  declined.  In  addition  to  its  use  for  dress  purposes  silk 
gauze  is  much  employed  for  bolting  or  sifting  flour  and  other 
finely  ground  substances.  Tlie  term  gauze  is  applied  generally 
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to  tc^Mupaxeat  ialf^cft  pf  whatever  fibre  made,  and  .to  tlie  finey 
^oy^Q  wif^-ciQtii  usedinsaf ^y^lampiB,  sieves^  winiJwrhliiitis.  &c. 

GAVARNi,  tb^name  by  which  Sulpice  Gim.LAUUE  C^vauek 
(1801-1866),  French  c^iicaturist,  is  known..  He  is  ^aid  to  have 
taken  the  nom  de.  plume  from  the  place  where  he  made  his  first 
pub^hed.  sketch.  .  He  was  boro  in  Paris  o£  p^r  pfw^ts,  ^and 
^tarte4  in  life  af  a  workman  in  an  engine'.buildiiig.  factory.  At 
tjie  same  time  he  attended  the  £cee  school  of,  drawvtg.  In  his 
first  attempts  to  turji  hi^  abilities  to  some  account  be  met  with 
many  disappointrnt^its,  but  was  at  last  entrusted  wiU^.tba 
drawing  of  some  illustrations  for  a  journal  of  fashion.  Gavarni 
was  then  thirty-four  years  of  age.  His  sharp  arid  wif.ty  peiidl 
gave  to  Uiese  generally  commonplace  and  unartistic  figures  a 
Ufe-likeness  and  an  expression  which  soon  won  for  him  a  name 
in  fashionable  circles.  Gradually  he  gave  greater  attention  to 
this  more  congenial  work,  and  finally  ceased  working  as  an 
engineer  to  become  the  director  of  the  journal  Les  Gensdu  monde. 
His  ambition  rising  in  proportion  to  his  success,  Gavami  from 
this  time  fpllowed,  the  real  bent  of  his  inclination,:  and  began  a 
series  of  litJiographed  sketches^  in  which  he  portrayed  the  most 
striking  characteristics,  foiUes  and  vices  of  the  varioua  classes 
of  French  society.  The  letterpress  explanations  attached  to  his 
drawings  were  always  short,  but  were  forcible  and  highly 
humorousj  if  sometimes  trivial,  and  were  admirably  adapted 
to  the  particular  subjects.  The  different  stages  through  which 
Gavarni's  talent  passed,  always  elevating  and  refiniilg ,  itselt, 
are  well  worth  being  noted.  At  first  he  confined  himself  to  the 
study  of  Parisian  manners,  more  especially  those  of  the  Parisian 
youth.  To  this  vein  belong  Les  Lorettes,  Les  Actrices,  Les  Coulisses, 
Les  Paskionabtes,  Les  Gentilshommes  bourgeois,  Les  Artistes,  Les 
DibardewSt  CUchy,  Les  Mtudiariis  de  Paris,  Les  Baliverneries 
Parisimnes,  Les  Claims  champHres,  Les  Bals  masquist  Le  Carmual, 
Les  Souvenirs  du  camawUf  Les  Soumiks  du  bal  Ckkard,  La  Vie 
desjertnes  hommes,  Les  Patois  de  Paris.  He  had  now  ceased  to 
be  director  of  Les  Gens  du  monde ;  but  he  was  engaged  as  ordinary 
caricaturist  of  Le  Charivari,  and,  whilst  making  the  fortune 
of  the  paper,  he  made  his  own.  His  name  was'  exceedingly 
popular,  and  his  illustrations  for  books  were  eagerly  sought  for 
by  publishers.  Le  Ju^  ertmt,  hy  Eugene  Sue  (1S43,  4  vols. 
Svo),  the  French  translation  of  Hoffman's  tales  (1843,  Svo),  the 
first  collective  edition  of  BalTac's  works  (Paris,  Houssia'ux,  1850, 
30  vols.  8vo),  Le  Diable  d  Paris  (1844-1846,  2  vols.  4to),  Les 
Fran^ais  peinis  par  eux-mSmes  (1840-1843,  9  vols.  8vo),  the 
coUection  ot  PkysiotogUs  published  by  Aubert  in  3^  vols.  iSmo 
(1840-1843)^—^11  owed  a  great  part  of  their  success  at  the  time, 
and  are  stOl  sought  for,  on  account  of  the  dever  and  telling 
Aetcbes  contributed  -  by  Gavami.  A  single  fronti^iece  or 
vignette  was  sometimes  enough  to  secure  the  sale  of  a  new  book. 
Always  desiriiig  to  enlarge  the  field  of  his  observations,  Gavami 
soon  abandoned  bis  once  favourite  topics.  He  no  longer  limited 
himself  to  sucb  types  as  the  lorette  and  the  Parisian  student, 
or  to  the  description  of  the  noisy  and  popular  pleasures  of  the 
capital,  but,  turned  his  mirror  to  the  grotesque  std^s  of  family 
life  and  of  humanity  at  large.  Les  Enfanis  terribles,  Les  Parents 
terribles,  Les  Fourberies  desfemmes.  La  Politique  desjemmes,  Les 
Maris  venges,Lis  Nuances  du  sentiment,  Les  Rives,  Les  Petits  Jeux 
de  soci£tS,  Les  Petits  Maiheurs  du  bmheur,  Les  lmpressions>  de 
menage,  Les  ItUerjections,  Les  Traductions  en  langue  vulgaire,  Les 
Propos  de  Thomas  Virdogue^- Slc,  were  composed  at  tbis  time, 
and  are  his  most  devated  productions.  But  whilst  showing  the 
same  power  of  irony  as  his  former  works,  enhanced  by  a  deeper 
insight  into  Human  nature,  they  generally  bear  the  stamp  of  a 
bitter  and  even  sometimes  gloomy  philosophy.  This  tendency 
was  still.more  strengthened  by  a  visit  to  England  in  1849.  He 
returned  from  London  deeply  impressed  with  the  scenes  of  misery 
and  degradation  which  he  had  observed  among  the  lower  classes 
of  that  ci\y.  In  the  midst  of  the  cheerful  atmosphere  of  Paris  he 
had  been  struck  chiefly  by  thp  ridiculous  aspects  of  vulgarity 
and  vice,  and  be  had  lauj^^d  at  them.  But  ^e  debasement  of 
human  nature  wjiicb  he  saw.  in  I^ondon  appears  to  have  affected 
him  so  forcibly  that  from  that  time  the  cheerful  caricaturist 
never  laughed  or  made  others  laugh  again.  .Wh4t  he  had 


witnessed  ,  there  became  the  almost  exclxisive  subject  of  his 
drawin^^^  powerful,  as  iuipressive  as  ever,  but  better  cakidated 
tft  be  appreciated  by  cultivated  minds  than  by  tiie  public,  which 
had  in  former  years  granted  him  bo  wide  a  popularity.  Most  of 
these  last  compositioiis  appeared  in  the  weekly  paper  VlUustro' 
lion.  In  1857  he  published  in  one  volume  the  ames- entitled 
Masques  et  vwaga  (x  vol.  lamo),  and  in  1869,  about  two  years 
after  his  dfath,  his  last  artistic  woik,  Les  Dome  Mots  (x  vol.  fol.)» 
was  siven  to  the  world.  Gavami  was  much  engaged,  during  the 
last  period,  «f  his  life,  in  scientific  pursuits,  and  this  itct  must 
perhaps  be  connected  with  the  great  change  wluch  then  took 
place  in  his  manner  as  an  artist.  He  sent  several  communications 
to  the  Acad^mie  des  Sciences,  and  till  his  death  on  the  23rd  of 
November  1866  he  was  eagerly  interested  in  the  question  of 
aerial  navigation.  It  is  said  that  he  made  experiments  on  a  large 
scale  with  a  view  to  find  the  means  of  directing  balloons;  but 
it  seems  that  he  was  not  so  successful  in  this  line  as  his  fdloww 
artist,  the  caricaturist  and  photographer,  Nadar. 
.  Gavarni's  CEwrts  choisies  were  edited  in  1845  (4  vols.  410)  with 
letterpress  by  J.  Janin,  Th.  Gautier  and  Balzac,  followed  in  18^ 
by  two  other  volumes  named  Perles  et  parures;  and  some  essays  to 
prose  and  in  verse  written  by  hira  were  coliected  by  one  of  bis  bio- 
graphers, Ch.  Yriarte,  and  published  in  1869.  See  also  E.  and  J.  de 
Concourt,  Gavarni,  I  komme  et  I'temre  (1873,  Svo).  J.  Claretie  has 
also  devoted  to  the  great  French  caricaturist  a  curious  and  interest- 
ing essay.  A  catalogue  raisonni  of  Gavarni's  works  was  published 
by  J.  Annelhautt  and  E.  Bocher  (Paris,  1873,  8vo); 

QAVAZZI,  ALESSANDRO  (1809-1889),  Italian  preacher  and 

patriot,  was  born  at  Bologna  on  the  21st  of  Marcli  1809.  He 
at  first  became  a  monk  (1825),  and  attached  himself  to  the 
Barnabites  at  Naples,  where  he  afterwards  (1829)  acted  as 
professor  of  rhetoric.  In  1840,  having  already  expressed  liberal 
views,  he  was  removed  to  Rome  to  fill  a  subordinate  position. 
Leaving  his  own  coimtry  after  the  capture  of  Rome  by  the 
French,  he  carried  on  a  vigorous  campaign  against  priests  and 
Jesuits  in  England,  Scotland  and  North  America,  partly  by 
means  of  a  periodical,  the  Gavozzi  Free  Word.  While  in  England 
he  gradually  went  over  (1855)  to  the  Evangelical  chutch,  and 
became  head  and  organizer  of  the  Italian  Protestants  in  London. 
Returning  to  Italy'  in  xS6o,  he  served  as  army--chaplain  with 
Garibaldi.  In  1870  he  became  head  of  the  Free  Church  {Chiesa 
libera)  of  Italy,  united  the  scattered  Congregations  into  the 
"Unione  delle  Chiese  llbere  in  Italia,"  and  in  1875  founded  in 
Rome  the  theological  college  of  the  Free  Church,  in  which  he 
himself  taught  dogmatics,  apologetics  and  polemics.  He  died 
in  Rome  on  the  9th  of  January  1889. 

Amongst  hts  publications  are  No  Union  with  Rome  (1871);  The 
Priest  in  Absolution  (1877) ;  My  Recollections  of  the  Last  Four  Popes, 
&c.,  in  answer  to  Carduial  Wiseman  (1858);  Orations,  3  decades 
(1851). 

GAVELKIND.^  a  peculiar  system  of  tenure  associated  chiefly 
with  the  county  of  Kent,  but  found  also  in  other  parts  of  England. 
In  KeiU:  all  land  is  presumed  to  be  hoiden  by  this  tenure  until 
the  contrary  is  proved,  but  some  lands  have  been  disgavidled 
by  particular  statutes.  It  is  more  oonectly  described  as  socage 
tenure,  subject  to  the  custom  of  gavdkind.  The  due!  peculiari- 
ties of  the  custcnn  are  the  following,  (r)  A  tenant  can  alienate 
his  lands  by  feoffment  at  fifteen  years  of  age.  (2)  There  is  no 
escheat  on  attainder  for  £dony,  or  aa  it  is  ezpresaed  in  the  old 
rhyme — 

"  The  father  to  the  bough, 
The  son  to  the  plough." 

(3)  Generally  the  tenant  could  aJways'  dispose  of  his  lands  by 
will.  (4)  In  case  of  intestacy  the  estate  descends  hot  to  the  eldest 
son  but  to  ail  the  sons  (or,  in  the  case  o(  deceased  sons,  th«r 
representatives)  in  equaJ  shares.  "  Every  son  is  as  great  a 
gentleman  as  the  eldest  son  is."  It  is  to  this  remarkable  peculi- 
arity that  gavelkind  no  doubt  owes  its  local  popularity.  Though 
*  This  word  Is  generally  taken  to  represent  in  O.  Eng.  eafotgeeyrtd, 
from  gafol,  payment,  tribute,  and  gecynd,  species,  kind,  and  origin- 
ally to  nave  meant  tenure  by  payment  of  rent  or  non-military  ser- 
vices, cf .  gafol  land,  and  thence  to  have  been  applied  to  the  particular 
custom  attached  to  such  tenure  in  Kent.    Gafol  apparently  is 


derived  from  the  Teutonic  root  seen  in  "  to  give 
Lat.  iobvlumy  gMum  gives  the  Fr.  gabelle,  tax. 
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females  daiming  id  their  «wn  right'  ate  postponed  to  male^, 
yet  by  representation  they  may  inh&rit  together  -with  them. 

(5)  A  wife  is  dowable  of  one-half,  instead  6f  one-third  of  the  land. 

(6)  A  widower  may  be  tenant  by  courtesy,  without  having  had 
any  issue,  of  one-half,  but  only  so  long  as  he  remains  unmarried. 
An  act  of  1841,  for  commuting  manorfel  rights' iilr  respect  of  lands 
of  copyhold  and  customary  tenure,  conta&ied  a  clause  specially 
exempting  from  the  operation  <rf  the  act "  the  custom  6f  gftvdkind 
as  the  same  now  exists  and  prevails  in  the  county  of  Kent." 
Gavelkind  is  one  of  the  mOst  interestii^  examples'  of  the 
customary  law  of  England;  it  was,  previous  to  the  Coi/iquest, 
the  general  custom  of  the  realm,  but  was  then  superseded  by 
the  feudal  law  of  primogeniture.  Its  survival  in  this  instance  in 
one  part  of  the  country  is  regarded  as  a'  conces^on  extorted 
from  the  Conqueror  by  the  superior  bravery  of  the  men  of  Kent. 
Irish  gavelkind  was  a  species  of  tribal  succession,  by  which  the 
land,  instead  of  being  divided  at  the  death  of  the  holder  amongst 
his  sons,  was  thrown  again  into  the  comtnon  stock,  and  redivided 
among  the  surviving  members  of  the  sept.  The  eqnal  division 
amongst  children  of  ah  inheritance  in  land  is  of  cbmmon  occur- 
rence out^e  the  TTndjted  Kingdom  and  fa  discussed  under  Svc- 

CESSIOVt. 

See  IkiibrItahCsiTbhvre.  Also  RoUfiBon,  OnGaoMind;  Di{^, 
History  of  ihe  Law  of  Rtol  Property;  E\>Uock  and  Maitland,  HuOary 
ttfEnilish  Law;  ChaU«,  RmU  Frosty. 

QAVESTOll,  PIERS  (d.  13x2},  earl  of  Cornwall,  favourite  of 
the  English  king  Edward  II.,  was  the  sou  of  a  Gascon  knight, 
and  WBS>  brought,  up  M  the  court  of  Edward  L.  as  oompanio^' 
to  his  aaOf  the  future  kiiDc;.  Strong,  takfited  aad  ambitious, 
Gave&ton  gained  great,  influence  over  young  Edward,  .and  early 
in  1307  he  was  banished  from  England  by  the  king;  but  he 
returned  after  the  death  of  Edward  I.  a  few  owaths  later,  and 
at  once  became  the  chief  adviser  of  Edward  II.  Made  earl  of 
Corawall,  he  received  both  lands  and  money  from  the  king,  and 
added  to  his  wealth  and  position  by  marrying  Edward's  niece, 
Margaret,  daugbt«r  of  GUbert  de  Clare,  earl  of  Gloucester  (d. 
1295)..  He  was  xtgfiot  -of  the  kingdom. during  the  king's  ^ort 
absence  in  France  in  1308,  and  took  a  very  [MX>vuneAt  part  at 
Edward's  conmation  in  Februaiy  <d  thifl  year.  These  proceedings 
arowed  the  anger  and  jealousy -of  the  barons,  and  thdr  wrath 
vaa  dimimahed  neither  by  (^veston's  superior'  skfll  at  the. 
bouraan^eat,  nor  by  his  haughty  -  and  arrogant  behaviour  to 
themselves.  They  deipanded  his  bani^hmeat;  and  the  kuig, 
forced  to  assent,  sent  his  favourite  to  Ireland  as  lieutenant, 
where  he  remained  foi  about  a  year.  Returning  to  England  to 
July:i509,  Edwardpersuadedsome  of  the  barons:to  sanction  this 
proceeding;  but  as  Gayeston  was  more  insolent  than  ever  the 
old  jealousies  soon  bioke  out  afretdi.  In  ijn  the  king  was 
forced  to  agree  to  the  Section  <^  the  "  ordainers,"  and  the 
ordinances  th^  drew  up  provided  inter  alia  fw  the  perp^ual 
banishment  of  his  favourite.  Gaveston  then  retired  to  flaiidera, 
Iwt  returned  secretly  to. En^and  at  tiie.end  Soon  he 

was  publicly  reabored  by  Edward,  and  the  barons  had  taken  up 
arms.  Deserted  by  the  king  he  surrendered  to  Aymer  de  Valence, 
earl  of  Pembroke  (d.  1334),  at  Scarborough  in  May  131 2,  and  was 
taken  to  Deddington  in  Oxfordshire,  where  he.  was  seized  by  Guy 
de  Beauchamp,  earlof  Warwick  (d.  1315),  Conveyed  to  Warwick, 
castle  he  was  beheaded  on  Blacklow  HiU  near  Warwick  on  the 
19th  of  June  1313.  Gayeston,  whose  body  was  buried  in  1315 
at  King's  Langley,  left  an  only  daughter. 

See  W.  Stubbs,  CoTtsiittUional  History,  vol.  ii.  (Oxford,  1896);  and 
Chronicles  of  the  Reigns  of  Edward  I.  and  Edward  II.,  edited  by  W. 
Stubbs.    Rolls  series  (London.  1882-1883). 

GAVOTTE  (a  French  word  adopted  from  the  Provencal  gavolo), 
properly  the  dance  of  the  Gavots  or  natives  of  Gap,  a  district 
in  the  Upper  Alps,  in  the  old  province  of  Dauphin6.  It  is  a 
dance  of  a  brisk  and  lively  character,  somewhat  resembling 
the  minuet,  but  qidcker  and  less  statdy  (see  Dance);  hence 
also  the  use  of  this  name  for  a  Corresponding  form  of  mu^cal 
composition. 

6AWAIH  (Ft.  Walwain  (Brut),  Gautatn  ',  Caugatfi; "  Lat. 
WalganuSf  Walwanus;  Dutch,  Walwein,  Welsh,  Gwalchmet), 
son  of  King  Loth  of  Oikney,  and  nqiheW  to  Arthur  on  his 


mother'^  ^de,  the  hiost  famous  hero  of 'Att^tiriftil'  tvmanee. 
The  fint  tttentton  of  his  name  is  in  a  passage  of  William  of  Mal^es^ 
bury,  recording  the  discover  of  his  tomb  in  the  provinee  of-  Ros 
in  Wales.  'He -is  there  described  ^^'fValwen  qui  fiat' hauA 
degener  Aftttrisex  sororenepos."-  Here  he  is  said  to  have  reigned' 
oVei'  Galloway;  and  there  is  tertainly  some  .connexion,  thtj 
character  oiF  which  Is  Aow  dot  ea^  to  detomlbe,  between  tihe 
twb.  Ill  the 'later  Sistoria  of  Goeffrey  trf  ManmOifth,  ated  its 
FVench  translattoK  by  Wace,  Gawain  pbys  an  Important  aYid 
"  pseudo-fcistorit "  ttHe.  CM '  the  receipt  by  Arthur  of  the 
instilling  message'  of  the  Roman  emperor,  denuding  iribute, 
it  is  he  who  is  -despatched  as  amibassador  to  the  edMiy^  camp,' 
where  his  arrogant  and  insulting  behaviour  brings  about  the 
outbreak  of  host^ities.  On  receipt  of  the  tidings  oC  Mordred's 
treachery;  Gawain  accompanies  Arthur  to  England,  and  is  dain 
in  the  battle  which  ensues  oh  their  lailding.  Wace,  however, 
evldendy  knew  more  of  Gawain  than  he  has  included  ln=  his 
translation,  for  ftt  speaks  of  him  as' 
tj  quens  Walwains 

Qui  tant  fu  preudoiA  de  ses  mains  (11.  9037-58). 
and  later  on  says 

Prous  f u  et  de  mult  grant  mesure, 

D'orgcit  et  de  forfait  n'ot  ^ure 

Phis  vaut  faire  qu'il  ite  dial 

Et  plus  doner  <iu'U  ne  pfamist  <lo.  io6-io9>. 

■fhe  English  Arthurian  poems  regardhim  as  the  type  and  model  of 
chivalrous  coiirtesy,  '*  the  fine  father  of  nurture,"  and  as  Pro- 
fessor Maynadier  ftas  well  remarked, "  preVious  to  the  appearance' 
of  Malory's  compilation  it  was  Gawain  rather  than  Arthur,  who 
was  the  typical  English  hero."  It  is  thus  rather  surprising  to 
find  that  in  the  earliest  preserved  MSS.  of  Arthurian  romance,  i.e. 
in  the  poems  of  Qiritien  de  Troyes,  Gawain,  though  generaBy' 
placed  first  in  tike  list  of  knights,  is  Iqr  no  means  the  hero  par 
exailenee.  The  latter  part  of  the  Pe^ceMl  b  indeed  devoted  to  the 
recital  of  his  adventures  at  the  CHastd  MeroeiUem,  but  of  none  of 
Chretien's  poems'is  he  the  protagonist.-  The  anonymous  author 
of  the  Chevalier  A  Vepfe  indeed  makes  this  apparent 'neglect  of 
Gawain  a  ground  of  reproach  agaitast  Chrftien.  At  the  same  time 
the  majority  of  the  short  episodic  poems  connected  with  the  cycle' 
have  Gawa&  for  their  hero.  In  the  earlier  form  of  the  proie 
romances^  e.g.  in  the'  Merlin  proper,  Gawain  is  a  dominant 
personality,  his  feats  rivalling  in  importance  those  ascribed  to 
Arthur,  but  In  the  later  forms  such  as  the  Merlin  cohtinuations, 
the  Tristan,  sad'0ie  6na\  Lancdol  compilation,  his-character.and 
positionliave  undergoh6  ft  complete  ch^ge,  he  is  Tepre^ntttl[as. 
cruel,  cowardly  and  tteacherons,  ^  and  of  intiiSerent  moral 
character.  Most  unfortunately  our  Ehglfsh  version  of  'the 
romances,  Malory's  Morte  AfVfrWy  being  derived  from  these  later 
forms  (though  his  treatment  of  Gawain  is  by  no  means  uniformly 
consistent),  this  unfavourable  aspect  is  that  under  which  the  hero 
has  become  known  to  the  modem  reader.  Tennyson,  who  only 
knew  the  Arthurian  story  through  the  medium  of  Malory,  has, 
by  exaggeration,  largely  contributed  to  this  misunderstanding.. 
Morris,  in  The  thence  ofGwnevert,  speaks  of  "  j^ioomy  .Gawain  " ; 
perhaps  the  most  absurdly  misleading  epithet  which  could  possibly 
have  been  applied  to  xHoft  "  gay>^  gra,tious,  and  gQde  *^  knight'  o^ 
early  English  tradition!'  '  ' 

*rae  truth  appears  to  be  that  Gawam,  the  Celtic  and  mythic 
origin  of  whose  character  was  frankly  admitted  by  the  late  M. 
Gaston  Paris,  belongs  to  the  very  earliest  stage  of  Arthurian 
tradition,  long  antedating  the  crystallization  of  such  tradition  into 
literary  form.  He  was  certainly  known  in  Italy  at  a  very  early 
date;  Professor,  Rajna  bias  found  the  names  of  Arthur  and 
Gawain  in  charters  of  the  early  12th  century,  the  bearers  of  those 
hame^  being  thien  grown  to  manhdod;  and  Gawain  is  figufed  iri 
the  architrave  of  the  north  doorway  of  Mbdena  cathedral,  a  1 3th- 
century  building.  Recent  discoveries  have  made  it  practically 
certain  t^at  there  existed,  prior  to  the  extant  romances,  a  collec- 
tion 'of  short  episodic  poems,  devoted  to  the  ^orificatlon  of. 
Arthur's  famous  nephew  and  his  immediate  kin  (his  brother 
Ghaeris,  ot  Gareth,  and  hb  son  Guinglain),  the  authorship  of 
whidh  was  attributed  to  A  Wekhman,  Bieheris^fi^Kments  of-thu 
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ooOcctKHi  bave.bfeo  pBcsetved  to  us  alike  in  the  f^st  continuatioa 
of  Chrftien  de  Troyes,  PorMw/,  due  to  WaucUer  de  Denaiii» 
and  in  our  vernacular  Gawain  poQm&  Axnong  these  "  Bleheria  " 
poems  was  one  dealing  ^th  Gawain's  adventures  at  the  Grail 
castle,where  the  Grail  is  represented  as non-Christian,and presents 
features  strongty  reminiscent  of  the  ancient  Nature  mysteries. 
There  is  good  ground  for  believing  that  as  Gr^U  quester  and 
winner,  Gawain  preceded  aUke  Perceval  and  Galahad,  and  that 
the  solution  of  the  mysterious  Grail  problem  it  to  be  sought 
rather  in  the  tales  connected  with  the  older  hero  than  in  those 
devoted  to  the  glorification  of  the  younger  knights.  .  The  explana- 
tion of  the:VCtry  perplexing  changes  which  the  character  of  Gawain 
has  undergone  appears  to  lie  in  a  miMinHfipi^anHiqfl  of  the  original 
sources  oS  that  character.  Whether  or  no  Gawain  was  a  sun- 
hero,  and  he  certainly  possessed  some  of  the  features — ^we  are 
constant^  told  how  his  strength  waxed  with  the  waxing  oS  the  sun 
till  noontide,  and  then  gradually  decreased;  he  owned  a  steed 
known  by  a  definite  name  le  Gringalet;  and  a  light-giving  sword, 
Escalibur  (which,  as  a  rule,  is  represented  as  belonging  to  Gawain, 
not  to  Arthur) — all  traits  of  a  aun-hero — he  certainly  has  much  in 
common  with  the  primitive  Irish  hero  Cuchullin.  The  famous 
head-cutting  challenge,  so  admirably  told  in  Syr  Gawayne  and  the 
Grene  KnighU,  was  originally  connected  with  the  Irish  champion. 
Nor  was  the  lady  of  Gawain's  love  a  mortal  maiden,  but  the 
queen  of  the  other-world.  In  Irish  tradition  the  other-world  is 
of  ten  represented  as  an  idand,  inhabited  by  w<Hnen  only;  and 
it  is;  this  "  Isle  of  Maidens  "  that  Gawain  visits  in.  Dm  Crone; 
returning  therefrcun  dowered  with  the  gift  of  eternal  youth. 
The  Chastel  MerydUeus  adventure,  related  at  length  by  Chretien 
and  Wolfram  is  undoubtedly  such  an  *'  other-world  "  story.  It 
seems  probable  that  it  was  this  connexion  which  won  for  Gawain 
the  title  of  the  "  Maidens'  Knight,"  a  title  for  which  no  satis- 
factory explanation  is  ever  given.  When  the  source  of  the  name 
was  forgotten  its  meaning  was  not  unnaturally  misinterpreted, 
and  gained  for  Gawain  the  reputation  of  a  facile  morality, 
which  was  exaggerated  by  the  pious  compilers  of  the  later  Grail 
romances  into  per^stent  and  aggravated  wrong-doihg;  at  the 
same  time  it  is  to  be  noted  that  Gawain  is  never  like  Tristan  and 
Luicelot,  the  hero  of  an  illicit  cona»ion  maintained  tinder 
circumstances  <rf  falsehood  and  treachjery.  Gawain^  however, 
belonged  to  the  pre-Christian  stage  of  Grail  tradition,  and  it  is  not 
surprising  that  writers,  bent  on  spiritual  edification,  found  him 
somewhat  of  a  stumbling-block.  Chaucer,  when  he  spoke  of 
Gawain  coming  "  againoutoffaerie,"  spoke  better  than  he  knew; 
the  home  of  that  very  gallant  and  courteous  knight  is  indeed 
Fairy-land,  and  the  true  Gawain-tradition  is  informed  with 
fairy  glamour  and  grace. 

See  Syr  Gawayne,  the  English  poems  relative  to  that  hero,  edited 
by  Sir  Frederick  Madden  for  the  Bannatyne  Club,  1839  (out  of  print 
and  difficult  to  procure);  Histoire  litUraire  de  la  Prance,  vol.  xxx.; 
introduction  and  summary  of  episodic  "  Gawain  "  poems  by  Gaston 
Paris;  The  l^ettd  of  Sir  Gawain,  by  Jessie  L.  Weston,  Grimm 
Library,  vol.  vii. ;  The  Legend  0/  Sir  Perceval,  by  Jessie  L.  Weston, 
Grimm  Library,  vol.  xvii.;  "  Sir  Gawain  and  the  Green  Knight, 
**  Sir  Gawain  at  the  Grail  Castle  "  and  "  Sir  Gawain  and  the  Lady  of 
Lys,"  vcdfl.  If  vi  and  vu.  of  Arthurian  Romances  <Nutt). 

OAWLER,  a  town  of  Gawler  county.  South  Australia,  on  the 
Para  river,  24}  m.  by  rail  N.E.  of  Adelaide.  It  is  one  of  the  most 
thriving  places  in  the  colony,  being  the  centre  of  a  large  wheat- 
growing  district;  it  has  also  engineering  works,  foundries,  flour- 
mills,  breweries  and  saw-mills,  while  gold,  sUver,  copper  and 
lead  are  found  in  the  neighbouring  hills.  The  inhabitants  of  the 
town  and  its  extensive  suburbs  number  about  7000;.  thotigh  the 
population  of  the  town  itsdf  in  1901  was  1996. 

GAT.  JOHN  (1685-1753),  English  poet,  was  baptized  on  the 
i6th  of  September  1685  at  Barnstaple,  where  h^  family  had 
long  been  settled.  He  was  educated  at  the  grammar  school  of  the 
town  imder  Robert  Luck,  who  had  published  some  Latin  and 
English  poems.  On  leaving  school  he  was  apprenticed  to  a  silk 
mercer  in  London,  but  being  weary,  according  to  Dr  Johnson, 
"  of  either  the  restraint  or  the  servility  of  his  occupation,"  he 
spon  returned  to  Barnstaple,  where  he  spent  some  time  with  his 
uncle,  the  Rev.  John  Hanmer,  the  Nonconformist  minister  of  the 


town.  He  -then  returned  to  London,  and  though  nQ  details  are 
available  for  his  biography  until  the  publication  of  Wine  in  1708, 
the  account  he  gives  m  Rural  Sports  (17 13),  oi  yea.n  wasted  in 
attending  on  courtiers  who  were  profuse  in  promises  never 
kept,  may  account  for  his  occupations.  Among  hSs  early  literary 
friends  were  Aaron  Hill  and  Eustace  Budgell.  In  The  Present 
State  of  Wit  (171 1)  Gay  attempted  to^ve  an  account  of  "  ail  our 
periodical  papers,  whether  monthly,  weekly  or  diumaL"  He 
especially  praised  the  Tatler  and  the  Spectator^  and  Swift,  who 
knew  nothing  of  the  authorship  of  the  pamphlet,  suspected  it 
to  be  inspired  by  Steele  and  Addison.  To  Lintot's  Miscellany 
(1712)  Gay  contributed  "  An  Epistle  to  Bernard  lintot,"  con- 
taining some  Unes  in  praise  of  Pope,  and  a  version  of  the  story  o£ 
Arachne  from  the  sixth  book  of  the  Metamorphoses  of  Ovid.  In 
the  same  year  he  was  received  into  the  household  of  the  duchess 
of  Monmouth  as  secretary,  a  connexion  which  was,  however, 
broken  before  June  17 14. 

The  dedication  of  his  Rural  Sports  (1713)  to  Pope  was 
the  beginning  of  a  lasting  friendship.  Gay  could  have  no 
pretensions  to  rivalry  with  Pope,  who  seems  never  to  have 
tired  of  helping  his  friend.  In  1713  he  produced  a  comedy. 
The  Wife  of  Balk,  which  was  acted  only  three  nights,  and  The 
i^an,  one  of  his  least  successful  poems;andin  1714  TheShePherd's 
Week,  a  series  of  six  pastorals  drawn  from  English  rustic  life. 
Pope  had  urged  him  to  undertake  this  last  task  in  order  to 
ridicule  the  Arcadian  pastorals  of  Ambrose  Philips,  who  had  been 
;  praised  by  the  Guardian,  to  the  ne^^ect  ci  Pope's  claims  as  the 
first  pastoral  writer  of  the  age  and  the  true  Eng^sh  Theocritus. 
Gay's  pastorals  com^^etely  achieved  this  object,  but  his  ludicrous 
pictures  of  the  English  swains  and  their  loves  were  found  to  be 
abundantly  entertaining  on  their  own  account.  Gay  had  just 
been  appointed  secretary  to  the  British  ambassador  to  the  court 
of  Hanover  through  the  influence  of  Jonathan  Swift,  when  the 
death  of  Queen  Anne  three  months  later  put  an  end  to  all  his 
hopes  of  official  employment.  In  1715,  probably  with  soUiA  help 
from  Pope,  he  produced  What  d'ye  call  Uf  &  dramatic  ^t  on 
contemporary  tragedy,  with  special  reference  to  Otway's  F«mM 
Preserved.  It  left  the  public  so  ignorant  of  its  real  meaning  that 
Lewis  Hieobald  and  Benjamin  Griffin  (r6So-i74o)  published  a 
Compete  Key  la  (f ^  eaU  it  by  way  of  explanation.  Ini  7  x6 
app«u»d  his  Trivia,  or  the  Art  of  Walking  the  Streets  of  London,  a 
poem  in  three  bo<dx,  for  which  he  acknowledged  having  received 
several  faints  from  Swift.  It  contains  graphic  and  humorous 
descriptions  of  the  Ix)ndon  of  that  period.  In  January  1717  he 
produced  the  comedy  of  Three  Hours  after  Marriage,  which  was 
grossly  indecent  without  being  amusing,  and  was  a  complete 
failure.  There  is  no  doubt  that  in  this  piece  he  bad  assistance 
from  Pope  and  Arbuthnot,  but  they  were  glad  enough  to  have  it 
assumed  that  Gay  was  the  sole  author. 

Gay  had  numerous  patnms,  and  in  1720  he  puldished  Poem 
on  Several  Occasions  hy  subscription,  realiadng  £1000  or  more. 
In  that  year  James  Craggs,  the  secretary  <rf  state,  presented 
him  with  some  South  Sea  stock.  Gay,  disregarding  the  prudent 
advice  of  Pope  and  other  of  his  friends,  invested  his  all  in  South 
Sea  stock,  and,  holding  on  to  the  end,  he  lost  everything.  The 
shock  is  said  to  have  made  him  dangerously  ill-  ^  a  matter  of 
fact  Gay  had  always  been  a  spoilt  child,  who  expected  everything 
to  be  done  for  him.  His  friwids  did  not  fail  him  at  this  juncture. 
He  had  patrons  in  William  Pulteney,  t^terwards  eari  of  Bath, 
in  the  third  earl  of  Burlington,  who  constantly  entert^ned  him 
at  Chiswick  or  at  BurUngton  House,  and  in  the  third  earl  of 
Queensberry.  He  was  a  frequent  visitor  with  Pope,  and  received 
unvarying  kindness  from  Congreve  and  Arbuthnot.  In  z  7  34 
he  produced  a  tragedy  called  The  Captives.  In  1727  he  wrote 
for  Prince  William,  afterwards  duke  of  Cxmiberland,  his  famous 
Fifty-one  Fables  in  Verse,  for  which  he  naturally  hoped  to  gain 
some  preferment,  although  he  has  much  to  say  in  them  of  the 
servility  of  courtiers  and  the  vanity  of  court  honours.  He  was 
ofiered  the  situation  of  gentleman-usher  to  the  Princess  Louisa, 
who  was  still  a  child.  He  refused  this  ofier,  which  all  his  friends 
seem  to  have  regarded,  for  no  very  obvious  reason,  as  an  indignity. 
As  the  Fables  were  written  for  the  amusement  of  one  royal  child, 
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thott  vovld  appear  to  Bave  been  a  meaeuxe  of  naspa  in  giving 
him  a  sinecure  in  Uie  service  of  another.  .His  friends  thought, 
him  unjustly  neglected  by  the  court,.but  he  had  already  received 
(1723)  a  sinecure  as  lottery  commissioner  with  a  salary  of  £150 
a  year,  and  from  1732  to  1729  he  had  lodgings  in  the  palace  at 
WhitehaU.  "He  had  never  rendered  any  spedal  aervices  to  the 
court. 

He  certainly  did  nothing  to  conciliate  the  favour  of  the  govem- 
Djent  by  his  next  production,  the  Beggars'  Opera,  a  lyrical 
drama  produced  on  the  39th  of  January  1738  by  Rich,  in  which 
Sir  Robert  Walpole  was  caricatured.  This  famous  piec%,  which 
was  said  to  have  made  "  Rich  gay  and  Gay  rich,"  was  an  innova- 
ti(Hi  in  many  raqiects,  and  for  a  time  it  drove.  Italian  opera  off 
the  Kpgl'^b  stage.  Under  cover  of  the  thieves  and  higbwaymen 
who  figured  in  it  was  disguised  a  satire  on  society,  for  Gay  made 
it  plain  that  in  describing  the  moral  code  of  his  characters  he  had 
in  mind  the  corruptions  of  the  governing  class.  Part  of  the 
success  of  the  Beggars'  Opera  may  have  been  due  to  the  acting 
of  Lavinia  Fenton,  afterwards  duchess  of  Bolton,  in  the  part  of 
Polly  Peachum.  The  play  ran  for  sixty-two  nights,  though  the 
representations,  foiu:  of  which  were  "  benefits  "  of  the  author, 
were  not,  as  has  sometimes  been  stated,  consecutive.  Swift  is 
said  to  have  suggested  the  subject,  and  Pope  and  Arbuthnot 
were  constantly  consulted  while  the  work  was  in  progress,  but 
Gay  must  be  regarded  as  the  sole  author.  He  wrote  a  sequel, 
PtMy,  the  representation  of  which  was  forbidden. by  the  lord 
chamberlain,  no  doubt,  thrpugh  the  influence  of  Walpole. .  This 
act  of  "  oppression "  caused  no  loss  to  Gay.  It  proved  an. 
excellent  advertisement  for  PoUy,  which  was  published  by  sub- 
scription in  1739,  and  brought  its  author  more  than  j£iooo.  The 
duchess  of  Quecnsberry  was  dismissed  from  court  for  enlisting 
subscribers  in  the  palace.  The  duke  of  Queensberry  gave  him  a 
home,  and  the  duchess  continued  her  affectionate  patronage 
until  Gay's  death,  which  took  place  on  the  4th  of  December 

1732.  He  was  buried  in  Westminster  Abbey.  The  epitaph 
on  his  tomb  is  by  Pope,  and  is  followed  by  Gay's  own  mocking 
couplet: — 

"  Life  is  a  je^,  and  all  things  show  it, 
I  thought  so  onge,  and  now  I  know  it." 

Acts  and  Galatea,  an  Englbh  pastoral  opera,  the  music  of  which 
was  writteit  by  Handel,  was  produced  at  the  Haymarket  in 

1733.  The  profits  of  his  posthumqus  opera  of  AchUUs  (i  733),  and 
a  new  volume  of  Fables  (1738)  went  to  his  two  sisters,  who 
inherited  from  him  a  fortime  of  £6000,  He  left  two  other  pieces, 
The  Distressed  Wife  (1743),  a  comedy,  and  The  Rehearsal  at 
Goatham  (1754),  a  farce.  The  Fables,  slight  as  they  may  appear, 
cost  him  more  laboiu:  than  any  of  his  other  works.  The  narratives 
are  in  nearly  every  case  original,  and  are  told  in  clear  and  lively 
verse.  The  moral  which  rounds  off  each  little  story  is  never 
strained.  They  are  masterpieces  in  their  kind,  and  the  very 
numerous  editions  of  them  prove  their,  popularity.  They  have 
been  translated  into  Latin,  French  and  Italian,  Urdu  and 
Bengali. 


TexAibliotkeh  II.)  ;  and  an  article  by  Austin  DcAwon  in  vol.  31  of 
the  . Dictimary  of  Natiortal  Biography,  Gay's  Chair  (iSso),.  edited 
by  Henry  Lee,  a  fellow-townsman,  contained  a  bit^raphicu  sketch 
by  his  nephew,  the  Rev.  Joseph  Bailer. 

GAT,  HARlE  FRANgOISE  SOPHIE  (1776-185?),.  French 
author,  was  bom  in  Paris  on  the  ist  of  July  1776.  Madame 
Gay  was  the  daughter  of  M.  Nichault  de  la  Valette  and  of 
Franc^ca  Peretti,  an  Italian  lady,  1793  she  was  married 
to  M.  iiottier,  an  exchange  broko*,  but  she  was  divorced  from 
him  in  Z799,  and  shortly  afterwards  was  mamed  to  M.  Gay, 
receiver-general  of  the  department  of  the  RoBr  or  Ruhr.  Hiis 
union  brought  her  into  intimate  relations  with  many  distinguished 
personages;  and  her  salon  came  to  be  frequented  by  all  the 
distinguished  litterateurs,  musicians,  actors  and  painters  of  the 
time,  whom  she  attracted  by  her  beauty,  her  vivacity  and  her 
many  amiable  qualities.  Her  first  literary  production  was  a 
letter  written  in  1802  to  the  Journal  de  Paris,  in  defence  of 


Madame  de  StaEl's  Doyel,,  J)dp^ine',  and  in  the  same  yjar  sbe. 
pjublished  uioaymou^  ^ha  fint  novel  Laure  d'Estelt.  Lfonif 
de  Montlveuse,  which  appeared  in  181^  is  conudered  by  Sainte- 
Beuve  her  I^t  work;  but  Anatote  (181  j),  the  romance  of  & 
deaf-mute,  has  perhaps  a  higher  reputation..  Among  her  other, 
works,  Saions.cdbhres  (2.  vols.,  1837)  may  be  especially  mentioned. 
Madame  Gay  wrote  several  comedies  and  opera  libretti  which 
met  with  considerable  success.  She  was  also  an  accomplished 
musician,  and  composed  both  the  words  and  music  of  a  number 
of  songs.  She  died  in  Paris  on  the  5th  of  March  1853.  For  an 
account  of  her  daughter,  Belphine  Gay,  Madame  de  Girardin,. 
see  GiRA£OiN. 

See  her  own  Soweturt  d'uKe  vieiUe  femme  ;  also  Th^hite 
Gautier,  Portraits  contempormns;  and  Sainte-.Beuve,  Qniseries  die 
hmdi,  vol.  vi 

OAT,  TALTER  (1856-  ),  American  artist,  was  bora  at 
Hingham,  Massachusetts,  on  the  22nd  of  January  1856.  In 
1876  he  became  a  pupil  of  X^n  Bonnat  in  Paris.  He  received 
an  honourable  men,tion  in  the  Salon  of  1885;  a  gold  medal  in. 
1S88,  and  similar  awards  at  Vienna  (1^894),  Antwerp  (1895),, 
Berlin  (1896)  and  Munich  (1897).  He  became  an  officer  of  the 
Legion  of  Honour,  and  a  member  of  the  Society  of  Secession, 
Munich.  Works  by  him  are  in  the  Luxembourg,  the  Tate 
Galleiy  (London),  and  the  Boston.and  Metropolitan  (ISTew  York) 
Museums  of  Art.  His  compositions  are  mainly  figure  subjects 
portrayifLg  French  peasant  life. 

,    OATA.  a  city  and  district  of  British  India,  in  the  Patiia 

division  of  Bengal.  The  city  is  situated  85  m.  S.  <A  Patna  by 
rail.  Pop.  (1901)  71,288.'  It  consists  of  two  distinct  parts, 
adjoining  each  other;  the  part  containing  the  residences  of  the 
priests  is  Gaya  proper;  and  the  other,  which  is  the  business 
'  quarter,  is  called  Sahibgajij.  The  civil  offices  and  residences  of. 
the  European  inhabitants  are  situated  here.  Gaya  derives  its 
sanctity  from  incidents  in  the  Hfe  of  Buddha.  But  a  local 
legend  also  exists  concerning  a  pagan  monster  of  great  sanctity, 
named  Gaya,  who  by  long  penance  had  become  lioly,  so  that  all 
who  saw  or  touched  him  were  saved  from  perdition.  Yama,  the 
lord  of  hell,  appealed  to  the  gods,  who  induced  Gaya  to  lie  down 
in  order  that  his  body  might  be  a  place  of  sacrifice;  and  once 
down,  Yama  placed  a  large  stone  on  him  to  ke^  him  there.  The 
tricked  demon  struggled  violently,  and,  in  order  to  padfy  him, 
Vishnu  promised  that  the  gods  diould  take  up  their  permanent 
residence  in  him,  and  that  any  one  who  made  a  pilgrimage  to  the 
spot  where  he  lay  should  be  delivered  from  the  terrors  of  the 
Hindu  place  of  torment.  This  may  possibly  be  a  Brahmanic 
rendering  of  Buddha's  life  and  work.  There  are  forty-five  sacred 
spots  (of  which  the  temple  of  Vishnupada  is  the'  chief)  in  and 
aroimd  the  city,  and  these  are  visited  by  thousands  of  pilgrims 
annually.  During  the  Mutiny  the  large  store  of  treasure  here  was 
conveyed  safely  to  Calcutta  by  Mr  A.  Money.  Hie  city  contains 
a  government  high  school  and  an  hospit^  with  a  I^dy  Elgin 
branch  for  women. 

The  DisTsiCT  or  Gaya  comprises  an  area  of  4712  sq.  m^ 
Generally  speaking,  it  consists  of  a  level  plain,  with  a  ridge  of 
prettily  wooded,  hills  along  the  southern  boundary,  whence  the 
country  falls  with  a  gentle  slope  towards  the  Ganges.  .  Rodiy 
hills  occasional^  occur,  either  detached  or  in  groups,  the  loftiest 
being  Maher  hifl  about  13  m.  S.E.  of  Gaya  city,  with  an  elevation 
of  1620  ft.  above  sea-level.  The  eastern  part  of  the  district  is 
highly  cxiltivated;  the  portions  to  the  north  and  west  are  less 
fertile;  while  in  the  south  the  country  is  thinly  peopled  and 
consists  of  hills,  the  jungles  on  which  are  full  of  wild  animals. 
The  principal  river  is  Uie  Son,  which  marks  the  boundary  between 
Gaya  and  Sbahabad,  navigable  by  small  boats  thrbu^bput  the 
year,  and  by  craft  of  20-tons  burden  in  the  rainy  season.  Other 
rivers  are  the  Funpun,  PhaJgu  and  Jamuna.  Two  branches  of 
the  Son  canal  system,  the  eastern  main  canal  and  the  Patna 
canal,  intersect  the  district.  In  1901  the  population  was 
2,059,933,  showing  a  decrease  of  3%  in  the  decade.  Among  thf^ 
higher  castes  there  is  an  unusually  large  proportion  of  Brahmans, 
a  circumstance  due  to  the  number  of  sacred  places  which  the 
district  fx>ntains.   The  Gayawals,  or  priests  in  charge  of  the  holy, 
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plac^,  are  beld  in  high  esteem  hy  the  pil^jms ;  biit  t!jey  are  lidt 
pure  Brahmans,  and  are  lookfed  down  iip6a:  by  thbspe  who  are. 
They  live  an  i<Ue  and  dissolute  life.  but  ttte  very  wealthy,  from 
contributions  extorted  from  the  pilgzbns.'  Buddh  Gaya,  about 
6  m.  S.  of  iGaya  dty,  is  one  of  the  boliKt  sites  of  BuddWsm,  as 
containing  the  tree  under  wluch  Sakyamuni  attained  enlighten- 
ment. In  addition  to  many  ruins  aiid  sculptures,  there  is  a 
temple  restored  by  the  government  in  1881.  Another  place  of 
religious  interest  is  a  temple  of  great  antiquity,  which  crowns  the 
highest  peak,  of  the  Barabar  hil^,  and  at  which  a  religious'fair  is 
held  eiadi  September,  attended  by  10,000  to  20,0000  pilgrims. 
At  the.  foot  of  the  hiU  are  numierous  to<;)l  caves  excavated  about 
300  B.C.'  The  opium  poppy  is  largely  cultivated.  There  are  a 
number  of  lac  factories.  Manufactures  consist  of  common  brass 
utensils,  black  stone  omajneots,  pottery,  tussur-silk  ajQd  cotton 
cloth.  Formerly  paper-inaking  was  an  important  manufac- 
ture in  the  district,  but  it  has  entirely  died  out.  The  chief 
exports  are  food  grains,  oil  seeds,  indigo^  crude  opium  (sent  to 
Patna  for  manufacture),  saltpetre,  sugar,  blankets,  brass  utensils, 
&c.  The  imports  are  salt,  piece  goods,  cotton,  timber,  bamboos, 
tobacco,  lac,  iron,  spices  and  fruits.  The  district  is  traversed  by 
four  branches  Of  the  East  Indian  railway.  In  1901  it  suffered 
severely  from  the  plague. 

See  District  GaxeUeer  (1906) ;  Sir  A.  Cunnii^cham,  MahahodM 
(189a). 

OATAIii  a  domesticated  ox  allied  to'  the  Gaur,  b^it  dis- 
tinguished, among  other  features,  by  the  more  conical  and 
straighter  horns,  and  the  straight  line  between  them.  Gayal 
are  kept  by  the  natives  of  the  hill-districts  of  Assam  and  parts 
of  Tenasserim  and  Upper  Burma.  Although  it  has  received 
a  distinct  name,  Bos  {Bibos)  frontalis,  there  can  be  little  doubt 
that  the  gayal  is  merely  a  domesticated  breed  of  the  gaur,  many 
gayal-skuUs  showing  diaracters  approximating  to  those  of  the 
gaur. 

OATANOOS  T  ARCE»  PASCUAL  DE  (1809-1897),  Spanish 
scholar  and  Orientalist,  was  bom  at  Seville  on  the  stst  of  June 
1809.  At  the  age  of  thirteen  he  was  sent  to  be  educated  at 
Font-Ie-Voy  near  Blois,  aind  in  1828  began  the  study  at  Arabic 
under  Silvestre  de  Sacy.  After  a  visit  to  England,  where  he 
married,  he  obtained  a  post  bi  the'  Spanish  treasury,  and  was 
transferred  to  the  foreign  office  as  translator  in  1833.  In  1836  he 
returned  to  England,  wrote  extehsively  in  English  periodicals,  and 
translated  Almakkari's  History  of  the  Mahommeaan  Dynasties  in 
Spain  (1840-1843)  for  the  Royal  Asiatic  Society.  In  England  he 
also  made  the  acquaintance  of  Ticknor,  to  whom  he  was  very 
serviceable.  In  1843  he  returnied  to  Spain  as  professor  of  Arabic 
at  the  university  of  Madrid,  which  post  he  held  until  18B1,  when 
he  was  made  director  of  public  instruction.  This  office  he  re- 
signed upon  bdng  elected  senator  for  the  district  of.  Huelva. 
His  latter  yeaxa  were  spent  in  cataloguing  the  Spanish  manu- 
scripts in  the  British  Museum;  he  had  previously  continued 
Bergenroth's  catalogue  of  the  manuscripts  relating  to'  England 
in  the  Simancas  archives.  His  best-known  original  work  is  bis 
dissertation  on  Spanish  romances  of  chivalry  in  Rivadeneyra's 
Biblioleca  de  auiores  espaHoles.  He  died  in  London  on  the  4th 
of  October  1897. 

0ATARR£,  CHARLfiS  frnENNE  ARTHUR  (1805-1895), 
American  historian,  was  bom  in  New  Orleans,  Louisiana,  on  the 
9th  of  January  1805.  After  studying  at  the  College  d'Orlfeans  he 
began,  in  1826,  to  study  law  in  PhQadelplna,  and  three  years  later 
was  admitted  to  the  bar.  In  1830  he  was  elected  a  member  of  the 
House  of  lUpresentatives  of  Louisiana,  in  1831  was  appointed 
deputy  attorney-general  of  his  stfite,  in  1833  became  presiding 
judge  of  the  dty  court  of  New  Orleans,  and  in  1834  was  elected 
as  a  Jackson  Democrat  to  the  United  States  Senate.  On  account 
of  ill-health,  however,  he  immediately  resigned  without  taking  his 
seat,  and  for  the  next  eight  years  travelled  in  Europe  and  collected 
historical  material  from  the  French  and  the  Spanish  archives. 
In  1844-1845  and  in  1856-1857  he  was  again  a  member  of  the 
state  House  of  Representatives,  and  from  1845  to  1853  was 
secretary  of  state  of  Louisiana.  He  supported  the  Southern 
Confederacy  during  the  Civil  War,  in  which  he  lost  a  large  fortune, 


and  after  fts  dosb.Uved  <^efly  by  Ills  pen.  He  died  fn  New 
!  Orleans  ^n- the  1 1  thW  February  1895.  He  is  best  known  as  the 
historian  <^  I;ouisiana.  He  wrote  HistoiredetaLouisiane  (1847) ; 
Romance  of  the  History  of  Louisiana  (1848);  Louisiana:  its 
Colonial  History,  and  Romance  (1.851),  reprinted  in  A  History  of 
Louisiana','  History  of  Louisiana:  the  Spanish  Domination 
,(1854);  Philip  II-  of  Spain  (iS66);  and  A  History  of  Louisiana 
(4  vols.,  1866),  the  last  being  a  repifbKcation  and  continuation 
of  his  earlier  works  in  this  field,  the  whole  comprehending  the 
history  of  Louisiana  from'its  eariiest  discovery  to  1861.  He 
wrote  also  several  dramas  and  romances)  the  best  of  the  latter 
h^ing  Fernando  dt  Lemas  {i^'j 2). 

QAT-LUSSAC  JOSEPH  LOUIS  (1778-1850),  French  chemist' 
and  physidst,  was  bom  at  St  Leonard,  in  the  department  of' 
Haute  Vienne,  oh  the  6th  of  December  1778.  He  was  the  elder 
son  di  Antoine  Gay;  procurear  du  roi  and  judge  at  Pont-de- 
Noblac,  who  assumed  the  name  Lussac  from  a  small  property  he 
had  in  the  neighbourhood  of  St  Leonard.  Young  Gay-Lussac 
received  his  early  education  at  home  under  the  direction  of  the 
abb6  Bourdieuxand  other  masters,  and  in  1794  was  sent  to  Paris  to 
prepare  for  the  £co!e  Polytechnique,  into  which  he  was  admitted 
at  the]end  of  1 797  after  a  brilliant  examination.  Three  years  later 
he  was  transferred  to  the  £cole  des  Ponts  et  Chauss€es,  and 
shortly  afterwards  was  assigned  to  C.  L.  BerthoUet,  who  wanted 
an  able  student  to  help  in  his  researches.  The  new  assistant 
scarcely  came  up  to  expectations  in  respect  of  confirming  certain 
theoretical  views  of  his  master's  by  the  experiments  set  him  to 
that  end,  and  appears  to  have  stated  the  discrepancy  without 
reserve;  but  BerthoUet  nevertheless  quickly  recognized  the 
ability  displayed,  and  showed  his  appredation  not  only  by  desiring 
to  be  Gay-Lussac's  "  father  in  science,"  but  also  by  making  him  in 
1807  an  original  member  of  the  Sod€t6  d'Arcueil.  In  1802  he  was 
appointed  demonstrator  to  A.  F.  Fourcroy  at  the  £cole  Poly- 
technique, where  subsequently  (i8og)  he  became  professor  of 
chemistry,  and  from  1808  to  1832  he  was  professor  of  physics  at 
the  Sorbonne,  a  post  which  he  only  resigned  for  the  chair  of 
chemistry  at  the  Jardin  des  Plantes.  In  1831  he  was  elected  to 
represent  Haute  Vienne  in  the  chamba  of  deputies,  and  in  1839 
he  entered  the  chamber  of  peers. '  He  died  in  Paris  on  the  9th  of 
May  1850.  * 

Gay-Lussac*s  earlier  researches  were  mostly  physical  in 
character  and  referred  mainly  to  the  properties  of  gases,  vapour- 
tensions,  hygrometiy,  capillarity,  &c.  In  Ids  first  memoir  (Ann. 
de  Chimie,  1802)  he  showed  that  different  gases  are  dilated  in 
the  same  proportion  when  heated  from  0'  to  100*  C.  Apparently 
he  did  not  know  of  Dalton's  experiments  on  the  same  point, 
which  indeed  were  far  from  accurate;  but  in  a  note  he  explained 
that  *'le  dt.  Charles  avait  remarqufe  depuis  15  ans  la  m^me 
propii6t£  dans  ces  gaz;  mais  n'ayant  jamais  pubti£  ses  r£sultats, 
c'est  par  le  plus  grand  hasard  que  je  les  ai  conniB."  In  con- 
sequence of  his  candour  in  thus  rescuing  from  oblivion  the 
observation  which  his  fellow-dtizen  did  not  think  worth  publish- 
ing, his  name  is  sometimes  dissodated  from  this  law,  which  instead 
is  known  as  that  pf  Charles.  In  1804  he  had  an  opportunity 
of  prosecuting  his  researches  on  air  in  somewhat  unusual  condi- 
tions, for  the  French  Academy,  desirous  of  securing  some  observa- 
tions on  the  force  of  terrestrial  magnetism  at  great  elevations 
above  the  earth,  through  BerthoUet  and  J.  E.  Chaptal  obtained 
the  use  of  the  balloon  whidi  had  been  employed  in  Egypt,  and 
entrusted  the  task  to  him  and  J.  B.  Biot.  In  their  first  ascent 
from  the  garden  of  the  Conservatoire  des  Arts  on  the  24th  of 
August  1804  an  altitude  of  4000  metres  (about  13,000  ft.)  wa^ 
attained.  But  this  elevation  was  not  considered  sufficient 
by  Gay-Lussac,  who  therefore  made  a  second  ascent  by  himself 
on  the  i6th  of  September,  when  the  balloon  rose  7016  metres 
(about  23,000  ft.)  above  sea-level.  At  this  height,  with  the 
thermometer  marking  9J  degrees  below  freezing,  he  remained 
for  a  considerable  time,  making  observations  not  only  on 
maguetisnl,  but  also  on  the  temperature  and  humidity  of  the  air, 
and  collecting  several  samples  of  air  at  different  heights.  The 
magnetic  observations,  though  imperfect,  led  him  to  the  con- 
dusion  that  the  magnetic  effect  at  ah  attainable  elevations  above 
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t,hfi- cartl^'A  surface  reqotinft.  consUmt;  aBd.«Mi>  toalyitiDg  Uu: 
satQi^  qf:  ur  he  -coiuld  £iii<l  ao  diSereace.  (rf--coIapoaiitm^Mj 
diQercvt  heights. '  (Eok  ajt  account  of  both  uigeatB  9ee  Jmtm.  \ 
4f  phys.,it>x         ^Qb  the  ist<Q£.Oaol)er  in  Una  ^ui^  yt^^inl 
coiyiuictifta  with  Alexander  von  Humboldt,  he  Teitd  a-p^r.onj 
eudiometric  analysis  {Ann.  de  Chm.,  1805),  which  contained  tjie 
germ  of  his  most  importaiit  geaer^Uzation,  the  afithor^  nojbiag ; 
that  when  oxygen  and  hydiogp^,  .combine  together  by  volume,  ■ 
it  is- in  the  pcoportioa  of.  one  volume  of  the  former  to  two  volumes ; 
of  the  latter.   But  his  law  of  combination  by  volumes  was  not 
enunciated  in  its  general  form  untpl  after  his  ret  nin  from  a  scientific 
journey  through  Switzeriaod,  Italy  and  Germany,  on  whichiwith 
Humboldt  he  ata^ed  fixun  Pans  in  March  1805.   This  journey  '• 
.was  interrupted  in  the  spring  of  z8o6  by  the  news  of  the  death 
of  M.  J.  Brisson,  and  Gay-Lussac  hurried  back  to  Pari?  in  the 
hppe,  which  was  gratified,  that  he  would  be  elected  to  the  seat 
thus  vacated  in  the  Academy.   In  1807  an  account  of  the 
magnetic  observations  made  during  the  torn-  with  Humboldt 
was  published  in  the  first  volume  of  the  Mimoires  d'ArcueU,  and 
the  second  volume,  published  in  1S09,  contained  the  important 
memoir  on  gaseous  combination  (read  to  the  Soci^te  Philo^ ' 
mathique  on  the  last  day  of  1808),  in  which  he  pointed  out  that 
gapes  combining  with  each  other  in  volume  do  so  in  the  simplest 
proportions — i  to  i,  t  to  2,.  i  to  3 — and  that  the  volume  of  the 
compound  fonned  bearaa  simi^  ratio  to  that  of  the  constituents, . 

About  this  time  Gay-Lusac's  work,  altbqiigh  he  by  no  means 
entirely  abandoned  physicaLquestions,  became  o£  a  more  chemical 
character;  and  in  three  iostances  it  brought  him  into  direct 
rivalry  with  Sir  Humphry  pavy.  '  In  the  first  case  Davy's 
preparation .  of  potassium  and  sodium  by  the  electric  current 
spurred  on  Gay-Lussac  and  his  collaborator  L.  J.  Th^ard,  who 
had  no  battery  at  their  disposal,  to  search  for  a  chemical  method 
of  obtaining  those  metals,  and  by  the  action  of  red-hot  iron  on 
fxised  potash — a  method  of  which  Davy  admitted  the  advantages 
— they  succeeded  in  1808  in  preparing  potassium,  going  on  to 
make  a  full  study  of  its  properties  and  to  use  it,  as  Davy  also 
did,  for  the  reduction  of  boron  from  boracic  acid  in  ^809.  The 
second  concerned  the  nature  of  "  oxymuriatic  add  "  (chlorine). 
While,  admitting  the  possibility  tluU  it  was  an  elementajry  body, 
after  many  expoiments  they  finally  declared  it  to  be  a  compound 
(Mint.  d'ArcueU,  1809).  Davy,  on  the  other  hand,  could  see  no 
reason  to  suppose  it  contained  oxygen,  as  they  surmised,  and 
ultimately  they  had  to  accept  his  view  of  its  elementary  character. 
The  third  case  roused  most  feeling  of  all.  Davy  ,  passing  through 
Paris  on  his  way  to  Italy  at  the  end  of  1813,  obtained  a  few 
fragments  of  iodine,  which  had  been  discovered  by  Bernard 
Courtois  (1777-1838)  in  1811,  and  after  a  brief  examination  by 
the  aid  of  bis  limited  portable  laboratory  perceived  its  analogy 
to  chlorine  and  inferred  it  to  be  an  dement.  Gay-Lussac,  it.  is 
said,  waf  nettled  at  the  ^lea  oi  a  foreigner  mahing  such  a  dis- 
covery in  Paris,  and  ^ngorously  took  up  the  stuij^  of  the  new 
substance,  the  result  being  the  elaborate  "  MSmoire  surl'iode," 
which  appeared  in  the  Ann.  de  chtnt.  in  1814.  He  too  saw  its 
resemblance  to  chlorine,  and  was  obliged  to  agree  with  Davy's 
ofHnion  as  to  its  simple  nature,  though  not  without  some  hesita- 
tion, due  doubtless  to  his  previous  declaration  about  chlorine. 
Davy  on  his  side  seems  to  have  felt  that  the  French  chemist  was 
competing  with  hun,  not  altogether  fairly,  in  trying  to  appropriate 
the  honour  of  discovering  the  character  o£  the  substance  and  of 
i^  compound,  hydriodic  add. 

;  In  i&io  he  published  a  paper  which  contains  some  dassic 
experiments  on  fermentation,  a  subject  to  which  he  returned 
in  a  second  paper  published  in  1:815.  At  the  same  time  he  was 
working  with  Th£nard  at  the  improvement  of  the  methods  of 
organic  analysis,  and  1^  combustion  with  oxidizing  agents, 
first  potassium  chU}rate  and  subsequently  copper  oxide,,  he 
determined  the  composition  of  a  number  of  organic  substances. 
But  his  last  great  piece  of  pure  research  was  on  prus&ic  acid. 
In  a  note  published  in  i8[i  he  described  the  physical  properties 
of  this  add,  but  he  said  nothing  about  its  chemical  composition 
till  1815,  when  he  described  cyanogen  as  a  compound  radidCj 
prussic  acid  as  a  compound  of  that  radicle  with  hydrogen  alonei 


^aod  the  pniasiatei  (cyanides)  m  cotnpottndtf  of  the  radkle  witb 
Bwetals.  The  piniof  that  prutoic  ttcid  «!ODtaitts  hydfogenbut  ao 
mg^en  1^  a  aort  -iiSporCa«t,>su|)port  to  the  hydroeeo^cid 
tJtfl«ny,  and.con4>leted-the  downfaU  of  lAwoiaier'ftoxygen  dieo^; 
."while  the  isolatioii  0$  cyaoogeb  was  of-  equal  importance,  for  the 
Wbsequent  era  of  compound  radicles,  i^.  organic  chcinistry. 
,  After  this  research  Gay-Lussac's  ^attention  began  to,bi^xlit- 
traoted  from  purely  sdentific  investigation.  He  had  now  secured 
a  leading  if  not  the  foremoet  place  among  the  chuniats  of  the 
French  capital,  and  the  denkand  for  his  services  as  advisM  in 
technical  probleois  and  mfttteis.of  practioal  interest  made  great 
iniittads  on  hisi  available  tiin&  He  bad  been  a  member  of  the 
consultative  coituttittee  on.  arts  and  manufactures  since  1805; 
hewas  attached  t«  the"  adminastxationdespoudxesctaalpCtKea  " 
in  1818,  and  in.  1829  he  received  the  lucrative  post  of  asaayer  t6 
the  mint.  In  these  new  fields.he  displayed  the  powen.so  can- 
spicuous  iu  his  scientific  inquiries,  and  he  was  now  to  introduce 
abd  establish  scientific  accuracy  where  previously  these  had  been 
merely  practical  approximations.  His  services  to  industry  ill- 
duded  his  improvements  in  the  processes  for  the  manufacture 
of  sulplmric  add  (1818)  and  o«dic  add  (1829);  methods  of 
estimating  the  amount  of  real  alkali  in 'potash  and  soda.by  the 
volume  of  standard  add  required  for  neutralization,  and  foe 
estimating  the  available  ichlorinein  bleadung  powder  by  aacdutioft 
of  aisenious  add;  directions  for  the  uae  of  the  aeateaitmd 
alcohokmietcr  published  in  1834  and  -spcdally  commended  by 
the  tnstitute;  and  the  elaboration  oi  a.  method  of  assaying 
silver  by  a  standard  solution  of  common  salt,  a  volume  on  which 
was  pubUshed  in  1833.  Among  his  research  work  of  this  period 
may  be  mentioned  the  improvements  in  organic  analyas  and  the 
investigation  of  f  ulminic  acid  made  with  the  hdp  of  Liebig,  who 
gained  the  i»ivilege  of  admiflBioii  to  .his  private  laboratcty;  in 
1823-1824. 

Gay-Lusaac  was  patient,  persevering,  accurate  to  pvxictiUoos- 
nesB,  perhaps  a  little  cold  and  reserved,  and  not  unaware  of  his 
great  ability.  But  he  was  also  bold  and  energetic,  not  only  in 
his  work  but  also  in  siq>port  and  defenoe  of  his  friends.  His 
«ariy  childish  adventures,  as  told  by  Acago,  herald  tht  fieaiicss 
aeronaut  and  Uie  undaunted  investigator  of  volcuric  er«4>tiQiiB 
(Vesuvius  was  ia  full  eruption  when  he  visited  it  during  his 
tour  in  1805) ;  and  the  endurance  he  exhibited  under  the  laborar 
tory  acddents  that  befell  him  shows  the  power  of  will  with  which 
he  would  face  the  prospect  of  becoming  blind  and  useless,  for  the 
prosecution  of  the  sdence  which  was  his  very  life,  and  of  which  he 
was  one  e£  the  most  distinguished  omammts.  Only  at  the^veiy 
end,  when  the  diaeasef  rem  which  he  was  suffering  left  him  no  hc^, 
did  be  complain  with  some  bitterness  of  the  hardship  of  leaving 
this  world  where  the  many  discoveries  being  made  pointed  to 
yet  greato- discoveries  to  come.  : 

The  most  complete  list  of '  Gay-Luss^c's  papera  is  contained  in 
the  Royal  Society  s  Catalogue  of  Scieniific  Papers,  which  enumerates 
148,  exclusive  of  others  written  jointly  with  Humboldt,  Th^nard, 
Welter  and  Uelng.  Many  of  fhem  were  published  in  the  Annalet  de 
chimie,  which  after  it  changed  its  tide  to  Annates  de  chimte  el 
physique  he  edited,  with  Arago,  up  to  nearly  the  end  of  his  life ;  but 
some  are  to  be  found  in  the  Mttnoires  d'ArcueU  and  the  ComPles 
rendus,  and  in  the  Recherckes  physiqaes  et  chimiques,  published 
with  Th^nard  in  1811.  -  i 

QAZA,  THEODOHUS  (,c.  1400-1475),  one  o(  the  Greek  scholar 
who  were  the  leaders  of  the  revival  of  learning  in  the  1 5th  century, 
was  bom  at  Thessalonica.  On  the  capture  of  his  native  dty  by 
theTUilte^b'ijtjohefiedtoItaly.  During  a  three  years' residence 
in  Mantua  he  rapidly  acquired  a  competent  knowledge  of  Latin 
under  the  teaching  of  Vittcmno  da  Feltre,  supporting  himself 
meailwhile  by  giving  lebsons  in  Greek,  and  by  copying  manuscripts 
of  the  andent  classics.*  In  1447  he  became  professor  of  Greek 
in  the  newly  founded  University  of  Fcrrara,  to  which  student* 
in  great  numbers  from  all  parts  of  Italy  were  soon  attracted 
by  his  fameas  a  teacher.  He  had  taken  somepart  in  the  council 
which  were  hdd  in  ^ha  (14*3%  Fer#arh-'(t438),  and'  Fldfencft 
(z439)>  with  the  obJe<^  of  "brittging  aboiit  areconcihatiiAi  between 

1  According  to  Vdgt,  Ga^  came  to  Italy  some  ten  years  later  from 
Constantino^,  whtte.  he  had  been  a  teacher  or  held  some  clericid 
office. 
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the  Greek  and  Latin  Churches;  and  in  1450,  at  the  hiviution  of 
Pope  Nicholas  V.,  he  went  to  Rome,  where  he  was  for  some  years 
employed  by  lua  patron  in  Tnaking  Latin  translations  from 
Aristotle  and  other  GreeL  authors.  After  the  death  of  Nicholas 
{i455)f  bdng  unable  to  make  a  living  at  Rome,  Ga2a  removed 
to  Napks,  where  he  enjoyed  the  patronage  of  Alphonao  the 
Magnanimout  for  two  yean  ( 14^14$^).  Shortly  afterwards  he 
was  appointed  by  Cardinal  Bessarion  to  a  benefice  in  Calabria, 
where  the  later  yean  of  his  Itfe  were  spoit,  and  where  he  died 
about  1475.  Gasa  stood  hi^  in  the  opinion  of  most  of  his 
learned  contemporaries,  but  still  higher  in  that  of  the  scholars 
of  the  succeeding  generation.  His  Greek  grammar  (in  four 
books),  written  in  Greek,  first  printed  at  Venice  in  1495,  and 
afterwards  partially  tnuulated  by  Erasmus  in  1521,  although 
in  many  respects  defective,  especially  in  its  syntax,  was  for  a 
long  time  the  leading  text-book.  His  translationB  into  Latin 
were  very  numerous,  including  the  Problemata,  De  partibus 
^tmmaHiim  and  De  generations  aiUmalium  of  Aristotle;  the 
Biiiona  flantanm  of  Theophrastua;  the  ProbUtmtia  of  Alexander 
A|)hzodisias;  the  De  iMtrueiidis  aeUbus  of  Aeliau;  the  De 
eomposiUene  te^borum  of  Dionyuus  of  EfaUcanutasus;  and  some 
til  the  HomUies  of  John  Chr3rsostom<  He  also  turned  into  Greek 
Cicero's  De  senectuie  and  Somnit*m  Sapionis — with  much  success, 
in  the  opinion  of  Erasmus;  with  more  degance  than  exactitude, 
according  to  the  colder  ju<^ment  of  modem  scholars.  He  was 
the  author  also  of  two  small  treatises  entitled  De  meiuibus  and 
De  origine  Twcannm. 

See  G.  Volet,  Die  Wiederhdehung  des  Hassischen  Altertums 
(1893),  and  article  by  C.  F.  B&hr  in  Ersch  and  Gniber's  AUeemeine 
Encykhpddie,  For  a  complete  list  of  his  works,  see  Fabridua, 
BiUiot^ca  Graeca  (ed.  Harles),  x. 

OAZA  (or  'A2ZAB,  mod.  Gitauk),  the  most  southeriy  of  the 
five  princely  Philistine  cities,  situated  near  the  sea,  at  the  pmnt 
where  the  old  trade  routes  from  Egypt,  Arabia  and  Petra  to 
Syria  met.  It  was  always  a  strong  border  fortress  and  a  place 
ot  commercial  importance,  in  many  respects  the  southern 
counterpart  of  Damascus.  The  earliest  notice  of  it  is  in  the 
Tdl  d'-Amama  tablets,  in  a  letter  from  the  local  governor,  who 
then  held  it  for  Egypt,  with  which  country  it  always  stood  in 
close  connexion.  It  never  passed  for  long  into  Israelite  hands, 
though  subject  for  a  while  to  Hezekiah  of  Jndah;  from  him  it 
passed  to  Assyria.  In  AmoB  i.  6  the  dty  is  denounced  for  giving 
up  Hebrew  slavea  to  Edom.  To  Herodotus  (iii.  5  )  ^he  place 
seemed  as  important  as  Sardia.  The  dty  withstood  Akxuider 
the  Great  lor  five  months  (332  b.c),  and  in  96  b.c.  was  razed  to 
the  ground  by  Alexander  Jannaeus.  It  was  rebuilt  Auhis 
Gabinius,  57  B.C.,  but  on  a  new  site;  the  old  site  was  remembered 
and  spoken  of  as  "  Old  "  or  "  Desnt  Gaxa  compare  Acts 
viii.  26.  In  the  2nd  and  3rd  centuries  Gaza  was  a  thriving 
Greek  dty,  with  good  schools  and  famous  tanples,  especially 
one  to  the  local  god  Marna  (*.«.  "  Lord  "  or  "  Our  Lord  ").  A 
statue  of  this  god  has  been  fou9d,near  Gaza;  it  much  resembles 
the  Greek  representation  of  Zeus.  The  struggle  with  Christianity 
here  was  long  and  intense.  Egyptian  monks  gradually  won  over 
the  country  folk,  and  in  402,  under  the  influence  of  Theodosius 
and  Porphyry  the  local  bishop,  the  Mameion  was  destroyed 
and  the  cross  made  politically  supreme.  In  the  5th  and  6th 
centuries  Gaza  was  held  in  high  repute  as  a  place  of  learning. 
But  after  it  passed  into  Moslem  hands  (635)  it  gradually  lost 
aU  save  commercial  importance,  and  even  the  Crusaders  did 
little  to  revive  its  old  military  ^ory.  It  finaUy  was  captured 
by  the  Moslems  in  1244.   Napoleon  captured  it  in  1799. 

The  modem  town  (pop.  16,000)  is  divided  into  four  quarters, 
one  of  which  is  built  on  a  low  bill.  A  magnificent  grove  of  very 
andent  olives  forms  an  avenue  4  m.  long  to  the  north.  There 
are  many  lofty  minarets  in  various  parts  of  the  town,  and  a 
fine  mosque  built  of  ancient  materials.  A  tath  century  church 
towards  the  south  side  of  the  hiU  has  also  been  converted  into 
a  mosque.  On  the  east  is  sb^n  the.  tomb  of  Sainson  (an 
erroneous  tradition  dating  back  to  the  middle  ages) .  The  andent 
walls  are  now  covered  up  beneath  green  mounds  of  rubbish. 
The  water-supply  is  from  wells  sunk  through  the  sandy  soil  to 


the  rock;  of  tkese  there  are  more  than  twenty— an  unusual 
number  for  a  Syrian  town.  The  land  for  the  3  m.  between 
GaKa  and  the  sea  consists  principaUy  of  sand  dunes.  There  is 
no  natural  harbour,  but  traces  of  ruins  near  the  shore  mark  the 
site  of  the  old  Maiuma  Gazae  or  Port  <A  Gaza,  now  called  d 
Minehi  which  in  the  5th  century  was  a  separate  town  and  episcopal 
see,  under  the  title  Constants  ot  Lunena  Gaza.  HSshem,  an 
ancestor  of  Mahomet,  lies  buried  in  the  town.  On  the  east  are 
remains  of  a  tace-courae,  the  comers  marked  by  granite  shafts 
with  Greek  inscriptions  on  them.  To  ^e  south  is  a  remaAable 
hill,  quite  isolated  and  bare,  with  a' small  mosque  and  a  grave- 
yard. It  iscalled  el  MuntSr, "  the  watch  tower,"  and  is  supposed 
to  be  the  mountain  "before  (or  fadng)  Hebron,"  to  which 
Samson  carried  the  gates  of  Gaza  (Judg.  xvi.  3).  The  bazaars 
of  Gaza  are  considered  good.  An  extmslve  pottery  exists  in 
the  town,  and  black  earthenware  peculiar  to  the  place  is  manu- 
factured there.  The  dimate  is  dry  and  comparativdy  healthy, 
but  the  summer  temperature  oitea  exceeds  no**  Fahr.  The 
surrounding  country  is  partly  ootnland,  partly  waste,  and  fs 
inhabited  by  wandering  Arabs.  The  prosjxrity  of  Ghnzzeh 
has  partially  revived  through  the  growing  trade  in  barley,  of 
which  the  average  annual  export  to  Great  Britain  for  1897-1899 
was  over  30,000  toDS.  The  dress  of  the  people  is  Egyptian 
rather  than  Syrian.  Gaza  is  an  episcopal  see  both  of  the  Greek 
and  the  Armenian  church.  The  Churdi  Missionary  Sodety 
maintains  a  mission,  with  schools  for  both  sexes,  and  a  hospital. 

OAZALAND,  a  district  of  Portuguese  East  Africa,  extending 
north  from  the  Komati  or  Manhissa  river,  Ddagoa  Bay,  to  the 
Pungwe  river.  It  is  a  well-watered,  fertile  country.  Gazaland 
is  one  of  the  chief  recruiting  grounds  for  negro  labour  in  the 
Transvaal  gold  mines.  The  country  derives  its  name  from  a 
Swazi  chief  named  Gau,  a  contempmrary  of  Chaka,  the  Zulu 
king.  Rehigees  from  various  dans  oppressed  by  Dingaan 
(Chaka's  successor)  were  wdded  into  one  tribe  by  Gaza's  son 
Manikusa,  who  took  the  name  of  Sotshangana,  his  followers 
bdng  known  genially  as  Matshangana.  A  section  of  them  was 
called  Maviti  or  Landeens  (i.e.  couriers),  a  designation  which 
persists  as  a  tribal  name.  Between  1833  and  1836  Manikusa 
made  himself  master  of  the  country  as  far  north  as  the  Zambezi 
and  captured  the  Portuguese  posts  at  Ddagoa  Bay,  Inhambane, 
Sofala  and  Sena,  killing  nearly  all  the  inhabitants.  The  Portu- 
guese reoccured  their  posts,  but  held  them  with  great  difficulty, 
while  in  the  interior  the  MatsAiangana  continued  thdr  ravages 
undiecked,  depopukfing  large  regions.  Manikusa  died  about 
t86o,  and  his  son  Umaila,  recdving  some  help  from  the  Portuguese 
at  Ddagoa  Bay  in  a  struggle  against  a  brother  for  the  chieftain- 
ship, ceded  to  them  the  territory  south  of  the  Manhissa  river. 
North  of  that  stream  as  far  as  the  Zambezi  and  inland  to  the 
continental  i^teau  Umzila  established  himself  in  independence, 
a  position  he  maintained  till  his  death  {c.  1884).  His  chid 
nva.\  was  a  Goanese  named  Gouveia,  who  came  to  Africa  about 
1850.  Having  obtained  possession  a  prazo  in  the  Gorongoza 
district,  he  ruled  there  as  a  feudal  lord  while  acknowledging 
himself  a  Portuguese  subject.  Gouvda  recovered  from  the  Mat- 
shangana and  other  trot^los  of  the  peace  much  of  the  country 
in  the  Zambesi  valley,  and  was  appointed  by  the  Portuguese 
captain-general  of  a  lai^  re^on.  From  1868  onward  the  country 
began  to  be  better  known.  Probably  the  first  European'  to 
penetrate  any  distance  inland  from  the  Sofala  coast  since  the 
Portuguese  gold-seekers  of  the  i6th  century  was  St  Vincent  W. 
Erskine,  who  explored  the  region  between  the  Limpopo  and 
Pungwe  (1868-1875).  Portugal's  hold  on  the  coast  had  been 
more  firmly  established  at  the  time  of  Umzila's  death,  and 
Gungunyana,  his  successor,  was  claimed  as  a  vassal,  while  efforts 
were  made  to  open  up  the  interior.  This  led  in  1890-1891  to 
collisions  on  the  borderland  of  the  plateau  with  the  newly 
established  British  South  Africa  Company,  and  to  the  arrest 
by  the  company's  agents  of  Gouraa,  who  was,  however,  set  at 
liberty  and  returned  to  Mozambique  via  Cape  Town.  An  offer 
made  by  Gungunyana  (1891)  to  come  under  British  protection 
was  not  accepted.  In  1892  Gouveia  was  killed  in  a  war  with  a 
native  chid.   Gungunyana  maintained  his  ind^gidence  until 
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1895,  when  he  was  captured  by  a  Portuguese  force  and  exiled, 
first  to  Lisbon  and  afterwards  to  Angola,  where  he  died  in  1906. 
With  the  capture  of  Gungunyana  opposition  to  Portuguese  rule 
largdy  raased. 

In  flora,  fauna  and  commerce  Gazaland  resembles  the  neigh- 
bouring regions  of  Portuguese  East  Africa,  (q.v.). 

See  G.  McCall  Theal.  History  of  South  AfHca  since  X7QSt  vol.  v. 
(London,  1908}. 

GAZEBO  (usually  explained  as  a  comic  Latinism,  for  "  I  will 
gaze  ";  the  New  English  Dictionary  suggests  a  possible  oriental 
orij^n  now  lost),  a  term  used  in  the  i8th  century  for  a  structure 
on  the  outer  wall  of  a  garden,  having  an  upper  storey  with 
windows  on  each  side  so  as  to  overlook  the  road.  Similar  build- 
ittgs  are  found  in  Holland  on  the  borders  of  the  canals,  which  in 
some  cases  form  very  |ncturesque  featurea. 

a.  name  gjven  to  ne^n^heets  or  newspapers  having 
an  abstract  of  current  events  (see  Newspapers).  The  London 
Gazette  is  the  title  of  the  English  official  organ  for  announcements 
by  the  government,  and  is  published  every  Tuesday  and  Friday. 
It  contains  all  proclamations,  orders  of  council,  promotions  and 
appointments  to  commissions  in  the  army  and  navy,  all  appoint- 
ments to  offices  of  state,  and  such  other  orders,  ndes  and  r^ula- 
tions  as  are  directed  by  act  of  parliament  to  be  published  therein. 
It  also  contains  notices  of  proceedings  in  bankruptcy,  dissolutiona 
of  partnership,  &c  By  the  Documratary  Evidence  Act  1868  the 
production  of  a  copy  of  the  CaseiU  is  prima  fade  evidence  of  royal 
prodamaliohs  and  government  orders  and  regulations.  SimUar 
gazettes  are  also  published  in  Edinbux^^  and  Dublin.  Most 
coimtries  (the  United  States  excepted)  have  official  journals 
containing  information  more  or  less  similar  to  that  of  the  London 
Gazette,  as  the  French  Journal  officiel,  the  German  Deuischer 
Reichs-und  Kgl.  Preuss.  Stoats- Amseiger,  &c.  The  word  "  gazet- 
teier  "  was  originally  applied  to  one  who  wrote  for  "  gazettes," 
but  is  now  only  used  for  a  geographical  dictionary  arranged  on 
an  alphabetical  plan. 

OEAR  (connected  with  "  garb,"  properly  elegance,  fashion, 
e^Kdally  of  dress,  and  with  "  gar,"  to  cause  to  do,  only  found  in 
Scottish  and  northern  dialects;  the  root  of  the  word  is  seen  in  the 
Old  Tbut.  garwjan,  to  make  ready),  an  outfit,  applied  to  the 
wearing  apparel  of  a  person,  or  to  the  harness  and  trappiiigs  of  a 
horse  or  any  draft  animal,  as  riding-gear,  hunting-gear,  &c.; 
also  to  household  goods  or  stuS.  The  phrase  "  out  of  gear," 
though  now  connected  with  the  mechanical  application  of  the 
wordf  was  originally  used  to  signify  "  out  of  harness  "  or  con- 
dition, not  ready  to  work,  not  fit.  The  word  is  also  used  of 
apparatus  generally,  and  especially  of  the  parts  collectively  in  a 
machine  by  which  rootiwi  is  transmitted  from  one  part  to  another 
by  a  series  of  cog-wheels,  tontinuous  bands,  &c  It  is  used  in  a 
qwdal  sense  in  reference  to  a  bicycle,  meaning  the  diameter  of  an 
imaginary  wheel,  the  drcumference  of  which  is  equal  to  the 
distance  accomplished  by  one  zevoludon  of  the  pedala  (see 
Bicycle). 

OBBER.  The  name  C^ber  has  long  been  used  to  designate  the 
author  of  a  number  of  Latin  treatises  on  alchemy,  entitled  Summa 
perfectiomsmagisterU,  DeinvestigaUoneperfectionis,  De  inveniione 
veritiUis,  Liber  fomacum,  Testamemtum  Geberi  Regis  Indiae  and 
Alchemia  Geberi,  and  these  writings  were  generally  regarded  as 
translations  from  the  Arabic  originals  of  Abu  Abdallah  Jaber 
ben  Hayyam  (Haiyan)  ben  Abdallah  al-Kufi,  who  is  supposed  to 
have  lived  in  the  8th  or  9th  century  of  the  Christian  era;  About 
him,  however,  diere  is  ccmsiderableunoertdnty.  According  to  liie 
KiUlHEl*Pikrist  (loth  century),  which  gives  his  name  as  above, 
tbe  authorities  dfeagrce,  some  asserting  him  to  have  been  a  writer 
on  philMophy  and  rhetoric,  and  others  claiming  for  him  the  first 
place  among  the  adepts  of  his  time  m  the  art  of  making  gold  and 
silver.  The  writer  of  the  KitSb-al-FHtrist  says  he  had  been 
assured  that  Jaber  only  wrote  one  book  and  even  that  he  never 
existed  at  all,  but  these  statements  he  scouts  as  ridiculous,  and 
expressing  the  conviction  that  Jaber  really  did  exist,  and  that  his 
iRM-ks  were  numerous  and  important,  goes  on  to  quote  the  titles 
of  some  50a  treatises  attributed  to  him.  He  is  said  to  luave  re«ded 
most  frequently  at  Kufa,  wbne  be  primed  tbe  "  elisctr,"  but, 


according  to  others,  he  never  spent  Itmg  in  one  place,  having 
reason  to  keep  liis  whereabouts  unknown.  His  patron  or  master 
is  variously  given  as  Ja'far  ben  Yahya,  and  as  Ja'&r  «s-Sadiq; 
in  the  Aralnc  Book  of  Royalty,  professedly  written  by  him,  he 
addresses  the  last-named  as  his  master.  In  addirion  to  these 
Retails  the  Fihrist  mentions  a  tradition  that  he  originally  came 
from  Khorasan.  Another  story  given  by  d'Herbelot  (BtWio- 
tkique  orientale,  s.v.  "  Giaber  ")  makes  him  a  native  of  Harran 
in  Mesopotamia  and  a  Sabaean.  Leo  Africanus,  who  in  1536 
gave  an  account  of  the  Alchemists  of  Fez  in  Airica  (see  the 
English  transIaUon  of  his  Africae  dtscriptio  by  John  Pory,  A 
Geographical  History  of  Africa,  London,  1600,  p.  155),  states  that 
their  principal  authority  was  Geber,  a  Greek  who  had  apostatized 
to  Mahonunedanism  and  lived  a  century  after  Mahomet.  In 
Albertus  Magnus  the  name  Geber  occurs  ^y  once  and  then  with 
the  epithet  "of  Seville";  doubtless  the  reference  is  to  the 
Arabian  Jabir  ben  Afiah,  who  lived  in  that  dty  in  the  zxth 
century,  and  wrote  an  astronomy  in  9  books  wtuch  is  of  i^iport- 
ance  in  the  history  of  trigonometry. 

The  great  puzzle  connected  with  the  name  Geber  lies  in  the 
character  of  the  writings  attributed  to  him,  their  style  and  matter 
differentiating  them  strongly  from  those  of  even  tbe  best  authors 
of  the  later  alchemical  period,  and  making  it  difficult  to  account 
for  their  existence  at  aU.  The  researches  of  M.  P.  £.  Berthelot 
threw  a  great  deal  of  light  on  this  question.  Taking  the  six 
treatises  ennmoated  above  he  concluded,  after  critical  examina- 
tion, that  the  two  last  may  be  disregarded  as  of  later  date  than  the 
others,  and  that  the  De  mvestigotiorte  perfectionis,  the  De  in- 
veniione and  the  Libo'  fomacum  are  merely  extracts  from  or 
summaries  of  tbe  Summa  perfectionis  with  later  additions.  The 
Summa  he  therefore  regarded  as  representative  of  the  work  of  the 
Latin  Geber,  and  study  of  it  convinced  him  that  it  contains  no 
indication  of  an  Arabic  or^in,  either  in  its  method,  which  is 
conspicuous  for  clearness  of  reasoning  andlogicalco-ordinationof 
material,  or  in  its  facts,  or  in  the  words  and  persons  quoted. 
Without  going  so  far  as  to  deny  that  some  words  and  phrases  may 
be  taken  from  the  writings  of  the  Arabian  Jaber,  he  was  disposed 
to  hold  that  it  is  the  oi^^nU  woric  of  some  unknown  Latin 
author,  who  wrote  it  in  the  seomd  half  of  the  13th  century  and 
put  it  under  the  patronage  of  the  venerated  name  of  Geber.  The 
MS.  of  this  mnk  in  the  Biblioth^ue  Nationale  at  Paris  dates  from 
about  the  year  1300.  Berthelot  further  investigated  Arabic 
MSB.  existing  in  the  Paris  library  and  in  the  university  of  Leiden, 
and  containing  works  attributed  to  Jabo*,  and  had  translations 
made  of  six  treatises—'two,  of  which  he  gives  the  titles  as  Litre 
de  la  royauU  and  P<^  Litre  de  la  misiricorde, — from  Paris,  and 
four — Litre  des  balances,  Ikvre  de  la  misSricorde,  Litre  de  la 
concetUraHon-  and  Litre  de  la.  mercure  orientale—itom  Ldden. 
Bertfa^t  was  not  i»q>ared  to  assert  that  these  treatises  were 
actually  written  by  Jaber,  but  he  held  it  certain  that  they  are 
works  written  in  Arabic  between  the  9th  and  12th  centuries,  at  a 
period  anteiicHr  to  the  relations  of  the  Latins  with  the  Arabs. .  In 
style  these  treatises  are  entirely  different  from  the  Summa  of 
Geber.  Their  language  is  vague  and  allegorical,  full  of  allusions 
and  pious  Mussulman  invocations;  the  author  continually 
announces  that  he  is  about  to  speak  without  mystery  or  reserve, 
but  all  the  same  never  gives  any  precise  details  of  the  secrets 
he  professes  to  reveal.  He  holds  the  doctrine  that  everything 
endowed  with  an  apparent  quality  possesses  an  opposite  occult 
quality  in  much  the  same  terms  as  it  is  found  in  Latin  writers  of 
the  middle  ages,  but  he  ttakes  so  aUuuon  to  the  theoiy  of  the 
genexation  of  the  m^als  by  su^^ur  and  mercury,  a  theory 
generally  attnhuted  to  Geber,  who  also  added. .  arsenic  to  the  list. 
Again  he  fully  accepts  the  influence  of  the  stars  on  the  production 
of  the  metals,  whereas  the  Latin  Geber  disputes  it,  and  in  general 
the  chemical  knowledge  of  the  two  is  on  a  different  plane.  Here 
again  the  inference  is  that  the  Latin  treatises  printed  from  the 
15th  century  onwards  as  the  work  of  Geber  are  not  authentic, 
regarded  as  translations  of  the  Arabic  author  Jaber,  always 
supposing  that  the  Arabic  MSS.  transcribed  and  tran^ted  for 
Berthelot  axe  reaUy,  as  they  iaofe8stobe,the  work  of  Jaber,  and 
aa  lepreaentative  of  hia  opinions  and  attainments; 
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But  while  Berthelot  thus  deprived  the  world  o!  what  were  long 
regarded  as  gennine  Latin  versions  of  Jaber's  works,  he  also  gave 
it  something  in  their  place,  for  among  the  Paris  MSS.  he  found  A 
mutilated  treatise,  hitherto  unpublished,  entitled  Libet  de 
Septuaginta  {Johannis) ,  translattts  a  itagistro  Renaldo  Cremonensi, 
which  he  considered  the  only  known  Latin  work  that  can  be 
regarded  as  a  translation  from  the  Arabic  Jaber.  The  latter 
states  in  the  Arabic  works  referred  to  above  that  under  that  title 
he  collected  70  of  the  500  little  treatises  or  tracts  of  which  he  was 
the  author,  and  the  titles  of  those  tracts  enumerated  in  the 
KUab-ai-Pikrist  as  forming  the  chapters  of  the  Liber  de  Septua- 
pnta  corresfKmd  in  general  with  those  of  the  Latin  work,  which 
further  is  written  in  a  style  similar  to  that  of  the  Arabic  Jaber 
and  contuns  the  same  doctrines.  Hence  Berthelot  felt  justified 
in  asdgmng  it  to  Jaber,  although  no  Arabic  orif^nd  is  known. 

The  evidence  collected  by  BerthelM  has  an  important  bearing  on 
the  history  of  chemistry.  Most  of  the  chemical  knowledge  attri- 
buted to  the  Arabs  has  been  attributed  to  them  on  the  strength 
of  the  reputed  Latin  writings  of  Geber.  If,  therefore,  these  are 
original  works  rather  than  translations,  and  contain  facts  and 
doctrines  which  are  not  to  be  found  in  the  Arabian  Jaber,  it 
follows  that,  on  the  one  hand,the  chemical  knowledge  of  the  Arabs 
has  been  overestimated  and,  on  the  other,  that  more  progress  was 
made  in  the  middle  ages  than  has  generally  been  supposed. 

See  M.  P.  E.  Berthelot's  works  on  t^e  history  of  alchemy  and 
especially  his  Ckitnie  au  mayen  Age  (3  Vols:,  Paris,  1893),  the  third 
vcdume  of  which  contains  a  Frwich  translation  of  Jaber's  woricB 
tf^ether  with  the  Arabic  text. 

GEBHARD  TRUCHSESS  VON  WALDBURO  (1547-1601]. 
elector  and  archbishop  of  Cologne,  was  the  second  son  of  William, 
comit  of  Waldburg,  and  nephew  of  Otto,  cardinal  bishop  of 
Augsburg  (1514-1573).  Belongiiig  thus  to  an  old  and  dis- 
tinguished SwaUan  family,  he  was  bom  on  the  xoth  November 
i547,emd  after  studying  atthe  imiversitiegatlBgoiitadt^Peruga, 
Louvaia  and  dsewhere  began  bis  ecclesiastical  career  at  Augs^ 
burg.   Subsequently  he  held  other  positions  at  Strassburg, 
Cologne  and  Augsburg,  and  in  December  1577  was  chosen  electqv 
of  Cologne  after  a  spirited  contest.   Gebhard  is  chiefly  noted  for 
his  conversion  to  the  reformed  doctrines,  and  for  his  marriage 
<  with  Agnes,  countess  of  Mansfeld,  which  was  connected  with  thif 
*Btep.   After  living  in  concubinage  with  Agnes  he  decided,  p«rbaps 
under  compulsion,  to  many.her,  dioubtlca?  intqndiog  at  die  same 
time  to  resign  his  see,    Other  counsela,  however,  fffevaaled. 
Instigated  by  wmt  Protestant  supporters  he  decbied  he  would 
retain  the  dectorate,and  in  December  1 5S2  heformally  annoimoed 
:  his  conversion  to  the  reformed  faith.   The  marriage  with  Agnes 
was  cdebrated  in  the  following  February,  and  Gebhard  remained 
'in  possession  of  the  see.   This  afiair  created  a  great  srir  in 
Germanvj  and  the  clause  concerning  ecclesiastical  reservation  in 
the  reli^us  peace  of  Augsburg  was  Itrterpretcd  in  one  way  by 
Ws  friends,  and  in  another  way  by  his  ffies;  the  former  holding 
that  he  could  retain  his  office,  the  Utter  that  he  must  resign. 
Anticipating  events  Gri)hard  hwd  collected  some  troops,  and  had 
taken  measures  to  convert  his  subjects  to  Protestantism.  In 
April  1 583  he  was  deposed  and  excommunicated  by  Pope  Gregory 
3ail.;  a  Bavarian  prince,  Ernest,  bishop  of  Lifge,  Freising  and 
Hildesheim,  was  chosen  elector,  and  war  broke  out  between  the 
rivals.   The  cautious  Lutheran  princes  of  Germany,  especially 
Augustus  1. ,  elector  of  Saxony,  were  not  enthusiastic  in  support  of 
Gebhard,  whose  friendly  relations  with  thie  Calvinists  were  not  to 
their  Hking;  and  although  Henry  of  Navarre,  afterwards  Henry 
IV.  of  France,  tried  to  form  a  coalition  to  aid  the  deposed  elector, 
Uie  only  asastance  which  he  obtuned  came  from  John  Caamir, 
administrator  of  the  Palatinate  of  the  Rhine.   The  itihaWtants  of 
the  electorate  were  about  equally  divided  on  the  question,  and 
Ernest,  supported  by  Spanish  troops,  was  too  strong  for  Gebhard. 
John  Casimir,  who  acted  as  commander-in-chief,  returned  to  the 
Palatinate  in  October  1583,  and  early  in  the  following  year 
Gebhard  was  driven  from  Bonn  and  took  refuge  in  the  Nether- 
lands.  The  electorate  was  soon  completely  in  the  possession  of 
Ernest,  and  the  defeat  of  Gebhard  was  a  serious  blow  to  Protes- 
tantism, and  marks  a  stage  in  the  history  of  the  Reformation. 
Living  in  the  Netheriands  he  became  very  intimate  with  Eliza- 


beth's envoy,  Robert  Dudley,  earl  of  Leicester,  but  he  failed  to 
get  assistance  for  renewing  the  war  either  from  the  En^ish  queen 
or  in  any  other  quarter.  In  1589  Gebhard  took  up  Iiis  residence  at 
Strassbu^,  where  he  had  hdd  the  office  of  dean  of  the  cathedral 
smce  1574.  Before  his  arrival  some  trouble  had  arisen  in  the 
chapter  owing  to  the  fact  that  three  excommunicated  canons 
persisted  in  retaining  their  offices.  He  joined  this  party,  which 
was  strongly  supported  in  the  city,  took  part  in  a  double  election 
to  the  bishopric  in  1 592,  and  in  spite  of  some  opposition  retained 
his  office  until  his  death  at  Strassburg  on  the  31st  of  May  1601, 
Gebhard  was  a  drunken  and  licentious  man,  who  owes  his  promi- 
nence rather  to  his  surroundings  than  to  his,  abilities. 

See  .M.  Lossen,  Der  kolnUche  Krieg  (Gotha,  i8Sa),  and  the  article 
on  Gebhard  in  band  viii.  of  the  AUgemeine  deuische  Bioarapkie 
(I^prig,  1878);  J.  H.  Hennes,  Der  Kampf  urn  das  Erzsiift  K6ln 
(Cologne,  1878);  l^.'E.ntien, Geschichte der SUidiK^n ^o\ozne,  1863- 
1880);  and  Nuntialitrberichte  aiu  ^eutschiand.  Der  Kampf  tm 
Kdln,  edited  by  J.  Hansen  (Berlin,  1893).  .  . 

.1 

6BBWB1LER  (Fr.  CvebwUter),  a  town  of  Germany  in  the 
imperial  province  of  Alsace-Lorraine,  at  the  foot  of  the  Vosgesj 
on  the  Lauch,  13  m.  S.  of  Colmar,  on  the  railway  Bollweiler- 
Lautenbach.  Pop.  (1905)  13,259.  Amongtheprincipalbuildipgs 
are  the  Roman  Catholic  church  of  St  Leodgar,  dating  from  the 
t2th  century,  the  Evangelical  church,  the  synagogue,  the  town- 
house,  and  the  old  Dominican  convent  now  used  as  a  market  and 
concert  halL  The  chief  industries  are  spinning  and  dyeing,  and 
the  manufacture  of  cloth  and  of  machinery;  quarrying  is  carried 
on  and  the  town  is  celebrated  for  its  white  wines. 

Gebweiler  is  mentioned  as  early  as  774.  It  belonged  to  the 
religious  foundation  of  Mui;bach,  and  in  1759  the  abbots  chose  it 
for  their  residence.  In  1789,  at  the  outbreak  of  the  Revolution, 
the  monastic  buildings  were  laid  in  ruins,  and,  though  the  archives 
were  rescued  and  removed  to  Colmar,  the  library  perished.  j| 

GECKO,^  the  common  name  applied  to  all  the  species  of  the 
Geckones,  one  of  the  three  sub-orders  of  the  Lacertilia.  The 
geckoes  are  small  creatures,  seldom  exceeding  8  in.  in  length 
including  the  tail.  With  the  head  considerably  flattened,  the 
body  short  and  thick,  the  legs  not  Mgh  enough  to  prevent  the 
body  dragging  somewhat  on  the  ground.the  eyes  large  and  almost 
destitute  of  eyelids,  and  the  tail  short  and  in  some  cases  nearly  as 
thick  as  the  body,  the  geckoes  altogether  lack  the  litheness  and 
grace  characteristic  of  most  lizards.  Tbdr  polours  also  are  dull, 


■1 


Leaf -tailed  Gecko  (Gymnodact^us  ptatunu)  of  Australia.  ' 

and  to  the  weird  and  forbidding  aspect  thus  produced  the  general 
prejudice  against  those  creatures  in  the  countries  where  they 
occur,  which  has  led  to  their  being  claased  with  toads  and 
snakes,  is  no  doubt  to  be  attributed^  Their  bite  was  supposed 
to  be  venomous,  and  their  saliva  to  produce  painful  cutaneous 
eruptions;  even  their  touch  was  thought  sufficient  to  convey  a 
dangerous  taint.  It  is  needless  to  say  that  in  this  instance  the 
popular  mind  was  misled  by  ai^iearuices.  The  geckoes  are  not 
oidy  harmless,  but  are  exceediDgly  useful  creatures,  feeding  4m 
insects,  which,  owing  to  the  great  width  of  their  oesophagus,  they 
are  enabled  to  swallow  whole,  and  in  pursuit  of  which  th^  do  not 
hesitate  to  enter  human  dwellings,  where  they  are  trften  killed  on 
^  Hie  Malay  name  fi-koq,  imitates  the  animal's  cry. 
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Lower  Surface  -of  the  Toe  of 
(a)  Gecko,  (jb)  Bcmidactylus — 
emaiged.' 


The  structure  of  tlte  toes  in  these  Hzards  f  ones  ons^f 
their  most  <diaracteristic  anatoiwc&l  features. 

Most  geckoes  have  adhesive  digits  and  toes,  by  means  of  .  which 
th^  ue  csftaUed  not  <mly  to  dimb  absohitc^Bmooth  and  vertical 
guriaoe^  for  instaace  a  viadow-pane,  but  to  nm  along  a  white- 
washed odllng,  back  downwards.  The  adhesion  is  not  prddticed 
by  sticky  matter  but  by  numennia'  transvene  lamefiae,  each 
oS  which  is  iiirth^r  beset  with  tiny  hair-like  excrescences.  The 
arraBgerocnt  of  the  lamellae  and  pads  difiers  much  in  the  various 
genera  and  is  used  for  classificactory  purposes.  Those  wiuch 
live  on  sandy  ground  have  narrcw  digits  without  the  adhesive 
ai^mratui.   Most  species  have  sharp,  curved  daws,  often 

retractile  between  some  of  the 
lamdke  or  into  a  spedal 
sheath.  The  tail  is  vary  brittle 
and  on  be  quickly  r^cener- 
ated;  it  varies  much  hi  nza 
and  shape;  the  most  extra- 
ordinary is  that  d  the  leaf- 
tailed  gecko.  Ptychosoon 
homaloeephaltH  of  the  Malay 
countcies  has  membranous  ex- 
pansions on  the  sides  of  the 
head,  body,  limbs  and  tail,  wUch 
lock  like  parachutes,  but  more 
pfobaU^  they  aid  in  omceal- 
ing  the .  creature  when-  it  is 
(dosidy  pressed  to  the  similarly  coloured  bark  of  a  tree.  Most 
geckoes  aroidutt  coleored,  ydiow  to  l»rown,  and  they  soon  change 
ookpor  iioni  Hgbter  te  daric  tints.  They  ate  insectivoroas  and 
cliiefy  nocturnal,  hot -are  fond  of  baddng  in  the  sun,  motionless 
on  the  bark  of  a  tree,  or  on  a  rock  Ae  colour  of  - which  is  then 
imitated  to  a  nicety.  Siune  epecies  are  more  less  transparent. 
'  Qeckoea,of inHdiabout^TospedesareknowajSubdi-videdinto 
about  SP  genera^  axe  cosnrapofitan  within  the  warmer  zcmcs, 
including  New  Zealand,  and  even  the  remotest  volcanic  islastds: 
Xtiis  wide  distribution  is  due  partly  to  the  peat  age  of  the 
suborder  (althoui^  foauls  are  unknown),  partly  to  theto  beuftg 
able  to  exist  for 'Several  months  without  food  so  that,  concealed 
in  hollow  trunks.  bf  treeSf  they  may  float  about  for  a  very  long 
time.  Shipsy  alsoi,  act  as  distributors.  In  south  Europe' occiu 
oaly.  Hamidael^m  Ittniimsi  TmetOata  maur&amea  {Ptatydacl^ius 
f§ce$amtn)  and  FkjrUodaayliuMropUm. 

6B>t  VILUAli  (x69»-x749},  the  hiventor  of  stcveotyping, 
traa  bom  at  Bdinbur^  in  1690.  In  1745  he  patented. his  in- 
vention, devdoped  f  rom  tlie  simile  [nocess  of  soldering  together 
loose  types  of  Van  der  Mey.  Qtd,  altbon^  he  succeeded  in 
obtaining,  a  cast  in  similar  metal,  df  a  type  page«  could-  not 
persuade.  £dinbvigh  printers  to  take-up  lus  invention,  and 
finally  enteeed  into  partneisftip  yritk  a  London  stationer  named 
Jeuner  and  Thomas  James,  a  typefounder.  The  partnership, 
faowevttf  turned  out  very  ill;  and  Ged,  broken-hearted  at  his 
want  of  success  due  to  trade  jealousy  and  the  oompoattors' 
disUke  of  the  itinomtion,  died  hi  p^erty  oa  tfao  x^th  of  October 
1749.'  Two  -prayer-books  for  the  uidvesuty  ai  Cambrid^  and 
an  edition  of  Salhist  were  printed  from  fab  stereotype  plates. 
In  tut  'time  the  best  type  was  imported  from  Holland,  and  Oed's 
daug^r  reports  that  he  had'  repeated.offas  from  the  Dntdi 
which,  from  patriotic  motives,  he  refused.  His  sons  tried  to 
carry  out  bis  patent,  and  it  waa  eventually  ptrfected  by  Andrew 
Wilson. 

OESDBB,  ALEXANDER  (1737-1803),  Scottish  Roman  Catholic 
thet^gian,  was  bom  in  Rathven,  BsxtfTsfaire,  on  the  14th  of 
September  1737.  He  was  trained  at  the  Roman  Catholic 
seminary  at  Scalan  and  at  the  Scottish  College  in  Paris,  where 
he  studied  biUical  phikdogy,  sdiori  ttivinhy  and  modem 
ksngw^es.  In  1764  be  officiated  as  a  priest  in  Dtmdce,  but  in 
May  176s  accepted  an  invitation  to  Kve  with  the  earl  of  Traquair, 
where,  with  abundance  of  leisure  and  the  free  use  of  an  adequate 
hhaxf,  he  made  further  progress  in  his  favourite  biblical  studies- 
After  a  second  visit  to  I^uis,  which  was  tmi^oyed  by  him  in 
xcadinK  and  makii^  eztracta  from  tare  bocdu  and  manuscripts. 


he  was  appointed  in  1769  priest  of  AndHBhahig  and  ffnabomt 
in  his  native  county:  The  freedom  with  which  he  fraternized 
with  his  Protestant  aeighbonrs  called-  forth  the  rebuke  of  Ins 
bidiop  (GeoEge  Hay)^  and  ultimate,  for  hunting  and  fionr 
oocasionaUy  attoiding-the  pariah  dnirch  of  CoDen,  where  one 
of  his  friends  was  mimster,  he  was  deprived  at  fab  charge-  and 
forlMden  the  exercise  of  ecdesiastkal  functions  within  the 
diocese.  This  happened  in  1779;  and  in  1780  he  went  -with  bis 
friend  Lord  Traquair  to  Lobdon,  where  he  spent  the  rest  o(  his 
life.  Before  leaving  Scotland  he  had  recdved  the  honorary 
degree  of  LL.D.  from  the  university  of  Aberdeen,  and  had  been 
made  an  honorary  member  of  tfce  Socltfly  of  Antiquaries,  in  the 
instituticm  of  whidi  he  had  taken  a  very  active  part.  In  London 
Geddes  soon  recdved  an  appointment  in  connexion  with  the 
chapd  of  the  imperial  ambassador,  and  was  also  helped  by  Lord 
Fetre  in  hb  scheme  fra  a  new  GathoUc  version  of  the  BiUe. 
In  1786,  supported  also  sudh  sdwlars  as  Benjamin  Kennlcott 
and  Robert  LoTfth,  Geddes  publiabed  a  Praspeehu  of  a  nm 
Trandation  ef  the  Ht^  BWi,  a  coi»iderafale  quarto  vdume,  in 
which  the  defects  of  previous  translations  were  fully  pointed 
out,  and  thk  means  indicated  by  -which  these  mi^t  be  removed. 
It  was  wdl  received,  and  led  to  the  publication  in  1^88  of  Pro- 
posals for  Prinling,  with  a  specimen,  and  in  1790  of  a  Genertd 
Answer  to  Queries,  Covnst^  aftd  Criticisms.  The  first  voluctte 
of  the  translation  itself,  which  Was  entitled  The  Holy  Bible  .  .  . 
faifhfvtty  transhted  from  corrected  Texts  of  (he  Originals,  wAA 
various  Readings,  explanatory  Nates  '  aitd  critictu  JftSemarks, 
appeared  in  1792,  and  was  the  signal  fbr  a  storm  of  hostiSty  on 
the  part  of  both  Cath<^cs  and  Protestants.  It  was'  obvious 
esongh— no  small  offmce  !n  'the-  qres  of  some~that'  as  a  critic 
Geddes  had  Idendfied  id^sdf  SrithC.  F.  Honbigant  (1686-1783), 
Kennicott'and'  J.  1>.  Michadbi  but  others  did  not  hesitate  to 
stigmatize  him  as  the  wMitd^)^'*'  coiTector  of  the  Holy  Obost." 
Three  of  the  -vicars-apoist<!itSc  almost  immediately  warned  all  the 
faithful  aga?n^  the  "  use  and  reception  "  of  his  translation,  on 
the  ostensible  ground  that  it  had  not  been  examined  and  ap- 
proved by  due  ecdeaastieal  authority;  and  by  his  own  bishop 
(Douglas)  he  wis  in  1793  stiapendfed  from  the  exercise  of  his 
orders  in  the  London  district.  The  second  volume  of  the  transla- 
tion, completing  the  historical  Ixmks,  published  in  I747,  found 
no  more  friendly  rec^tlon;  but  this  circumstance  did  not  dis- 
count him  from  glidng  forth  in  x8oo  the  volume  of  CriHct^ 
SbOiwrka  m  As  ffebnw  Sertphiresi  wHA  piesaited  In  a  sCHtne- 
whftt  hrwqne  manner  Uie  then  novd  and  startling  views 
Eichhom  and  hb  school  on  the  prindUve  fabtory  and  eariy 
records  of  mankind. 

Geddes  was  engaged  On  a  critical  translation  of  the  Psalms 
(published  in  1807)  when  he  was  seized  with  an  illness  of  which 
he  died  on  the  26th  of  February  iSoa.  Athough  under  ecclesi- 
astical censures,  he  had  never  swerved  from  a  consistent  pro- 
fesrion  of  faith  as  a  Catholic;  and  on  hb  death-bed  he  duly 
received  the  last  rites  of  hb  communion.' 

Beaded  pamiihlets  on  the  Catholic  and  slavery  qucMions,  as  well 
as  several  fugitive  inue  d'esfrit,  and  a  number  of  unswaed  articles 
in  the  Analytical  Retfiew,  Geddes  also  published  a  ^ee  metrical 
version  of  Saect  SaHres  or  Httrace  (1779).  and  a  verbal  Tendering  of 
the  PirH  Bcok  of  the  IHaa  of  Homer  (1792).  The  Memoirs  of  faislife 
and  writii^  by  hw  friend  jchn  Mason  Good  appeared  ia  i8<^. 

OBDDEB,  AEDRBV  (r783-t844),  Britbh  paint«,  was  bom 
at  Edinburgh.  After  recdving  a  good  education  in  the  high 
school  and  in  the  university  of  that  dty,  he  was  for  five  years  in 
the  exdse  office,  in  which  his  father  held  the  post  of  deputy 
auditor.  After  the  death  of  his  father,  who  bad  opposed  hb 
desire  to  become  an  artist,  he  came  to  London  and  entered  the 
Royal  Academy  schocds.  His  first  contributitm  to  the  exhibitions 
of  the  Roy-fd  Academy,  a  "  St  John  in  the  Wilderness,"  appeared 
act  Somenet  House  in  1806,  and  from  that  year  onwards  Geddes 
was  a  fairly  constimt  exhibitor  of  figure-subjects  and  portraits. 
His  well-known  portrait  WHkie,  with  whom  he  was  on  terms 
of  intimacy,  was  at  the  Royal  Academy  in  1816.  He  Alternated 
for  some  years  between  London  and  Edinburgh,  with  some 
excnrsionB  oh  the  Continent,  but  in  1831  settlied  in  London,  and 
was  elected  assodate  of  the  Royal  Academy  in  1833;  and  he 
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<bcd  m  London  of  consumption  in  X844.  A  very  able,  ezecntant, 
a  good  -eolouriat,  and  a  dose  student  of  character,  he  made  bis 
tMd  success  <  as  a  portrait-painter,  but  he  produced  occasional 
figure  subjects  and  huAcapes,  and  executed  some  admirable 
copies  of  the  old  niters  as  welL  He  was  also  a  good  etcher. 
Bu  portrait  <rf  his  mother,  and  a  portrait  study,  caUed  "  Summer," 
are  in  the  National  Gallery  of  Scotland,  and  his  portrait  <rf  Sir 
Walter  Scott  is  in  the  Scottish  National  Portrait  Gallery.  • 

See  Art  M  ScoOand:  it»  Origin  and  Progress,  by  Robert  Biydall 
(1S89);  The  ScoiHsh  School  of  PainUng,  by  William  D.  McKay, 
R.S-A.  (1906). 

OEDDES,  JAMES  LOERAINE  (1837-1887),  American  soldier 
and  writer,  was  bom  in  Edinburgh,  Scotland,  on  the  19th  of 
March  1837.  In  his  boyhood  he  was  taken  to  Canada,  but  in 
1843  he  returned  to  Scotland;  then  studied  at  Calcutta  in  the 
military  academy,  entered  the  army,  afid  after  distinguishing 
himself  in  the  Pimjab  campaign,  returned  to  Canada,  whence 
in  1857  he  removed  to  Vinton,  Iowa.  In  the  American  Civil 
War  he  served  in  the  Federal  army  first  ^s  lieutenant-colonel 
and  after  February  1862  as  cokuael  of  volunteers,  taking  part 
in  the  fighting  at  Shitoh,  VickdiMirg  and  Coimth.  He  was 
captured  at  Shiloh  and  was  imprisoned  for  a  time  at  Madison^ 
Ga.,  and  in  Libby  prison,  Richmond,;  Va.,  and  in  1865  was 
brevetted  brigadier-general  of  volunt^rs.  He  was  principal 
of  the  College  for  the  Blind  at  Vinton  after  the  war,  and  until 
his  dfsath  was  connected  with  the  Iowa  College  of  Agriculture 
at  Ames,  being  military  instructor  find  cashier  in  1870-1882, 
acting  president  in  1876-1877,  librarian  in  1877-1878,  vice- 
president  and  professor  of  military  tactics  in  1880-1882,  and 
treasurer  in  1884-1887.  He  died  at  Ames  on  .  the  aist  of 
Febryaiy  1887.  He  wrote  a  number  1^  war  songs,  including 
"  The  Soldiers'  Battle  Prayer  "  and  "  The  Stars  and  Stripes."  ' 

OEDDBBr  SIR  WILLIAM  DUOUIp  (1838-1900),  Scottish 
scholar  ^nd  educationist,  was  bom  in  Aberdeenshire.  He  was 
educated  at  Elgin  academy  and  university  and  King's  College, 
Aberdeen,  and  after  having  held  various  schfdastic  posts  ^  was 
appointed  in  i860  professor  of  Greek  and  in  1885  prindp^  of 
the  (united)  university  of  Aberdeen.  He  was  knighted  in  iBga. 
He  died  in  Aberdeen  on  the  9th  of  February  1900.  It  is  chiefly 
as  a  teacher  that  Geddes  will  be  remembered,  and  in  his  enthusi- 
astic and  successful  efforts  to  raise  the  standard  of  Greek  at  the 
Scottish  universities  he  has  been  compared  with  the  humanists 
of  the  Renaissance.  Amongst  other  woj-ks  he  was  the  author 
of  A  Greek  Grammar.  (1855;  Z7th  editicm,  1883;  new  and  revised 
edition,  1893);  a  meritorious  edition  ,<rf  the  Fhatdo  ol  Vlato 
(and  ed.,  1885);  and  The  Problem  of  the  Homme  Poems  (1878), 
in  which,  :while  supporting  Grote's  view  that  the  lUad  omsisted 
of  an  ori^nal  Acbilleb  with  insertions  or  additions  hy  later 
bands,  he  maintains  that  these  insertions  are  due  to  the  author 
of  the  Odyssey. 

GEDTMIK  (d.  1342),  grand-duke  of  Lithuania,  was  supposed 
by  the  earlier  chroniclers  to  have  been  the  servant  of  Witen, 
prince  of  Lithuania,  but  more  probably  he  was  Witen's  younger 
brother  and  the  son  of  Lutuwer,  another  Lithuanian  prince. 
Gedymin  inherited  a  vast  domain,  comprising  Lithuam'a  proper, 
Samogitia,  Red  Russia,  Polotsk  and  Minsk;  but  these  possessions 
were  environed  by  powerful  and  greedy  foes,  the  mdst  dangerous 
of  them  bang  the  Teutonic  Knights  and  the  Livonian  kni^bts  of 
tJie  Sword-  The  aystemiatic  raiding  of  Lithuania  by  the  knights 
under  the  pretext  of  converting  it  had  long  since  united  all  the 
Lithuanian  tribes  against  the  common  enemy;  but  Gedymin 
aimed  at  ^tablishing  a  dynasty  which  shotdd  make  Lithuania 
not  merely  secure  but  mighty,  and  for  this  purpose  he  entered 
into  direct  diplomatic  negotiations  with  the  Holy  See.  At  the 
end  of  1323  he  sent  letters  to  Pope  John  XXII.  soliciting  his 
protection  against  the  persecution  of  the  knights,  informing  him 
of  the  privileges  already  granted  to  the  Dominicans  and  the 
Franciscans  in  Lilliuania  for  the  preaching  of  C^'s  Word,  and 
desiring  that  legates  should  be  s^t  to  receive  him  also  into  the 
bosom  of  the  church.  On  receiving  a  favourable  reply  from  the 
Holy  See,  G^ymin  issued  circular  letters,  dated  xsth  of  January 
1325,  to  the  principal  Hanse  towns,  offering  a  free  access  into  his 


domains  to  men  of  every  ordec  and  profesuon  fn)M  nobtes  and 
knights  to  tillers  of  the  soil.  The  immigrants  were  to  choose  their 
own  settlements  and  be  governed  by  their  owa  laws.  Priests 
and  monks  Were  also  invited  to  c<Hne  and  build  churches  at 
Vihia  and  Novogrodek.  Similai  latten  were  sent  to  the  Wendisb 
or  Baltic  cities,  and  to  the  bishops  and  landowners  of  liyonia 
and  Esthonia.  la  short  Gedymin,  recognising  the  superiority 
of  western  civilization,  aiiticq>ated  Ivan,  the  Terrible  and  Peter 
the  Great  by  throwing  open  the  aemi-savage  Russian  lands  to 
influences  of  culture. 

In  October  1323  representatives  of  the  arcfabish<^  of  Riga, 
the  bisb<^  of  Doipat,  the  king  of  Denmark,  the  Dominican  and 
Franciscan  orders,  and  the  Grand  Master  of  the  Teutonic  Order 
assembled  at  Vilna,  when  Gedymin  confirmed  his  promises  and 
undertook  to  be  baptized  as  soon  as  the  papal  legates  arrived. 
A  compact  waa  then  signed  at  Vilna,  "  in  the  name  of  the  whole 
Christiaa  World,"  between  Gedymin  and  the  delegates,  confirin- 
tttg  the  pnunised  privil^es.  But  the  christianizing  of  Lithnama 
was  by  no  means  to  the  liking  of  the  Teutcmic  ,Kni^ts,  and  they 
used  every  effort  to  nullify  Gjed]miia'&  &r-ieaclung  design.  This, 
unfottunately,  it  was  easy  to  do.  Ged3nBin's  chief  object  was  to 
save  Lithuania  from  destruction  at  the  hands  of  the  Germans. 
But  he  was  still  a  pagan  reigning  over  semi-pagan  lands;  he 
was  equally  bound  to  his  pagan  kinsmen  in  Samogitia,  to  his 
orthodox  subjects  in  Red  Russia,  and  to  his  Catholic  aSfes  in 
Masovia.  His  policy,  therefore,  was  necessarily  tentative  and 
ambiguous,  and  might  very  readily  be  misinterpreted.  Thus 
his  raid  upon  Dobrzyn,  the  latest  acquisition  of  the  knights  ,  on 
Polish  soil,  speedily  gave  thou  a  ready  weapon  against  him. 
The  Prussian  bishops,  who  were  devoted  to  the  knights,  at  a  synod 
at  ^bing  questioned  the  authority  of  Oedymin'a  iattea  and 
denounced  hitn  as  an  encany.  of  the  faith;  his  ortbodoz  Bid>ject8 
reproached  him  with  leaaiing  towards  the  Latia  here^;  whik 
the  pagan  UUJiuanians  accuilBd  him  of  abandoning  the  ancient 
gods.  Gedymin  disentangled  himself  from  his  difficulties  by 
repudiating  his  former  promises;  by  refusing  to  receive  the  papal 
legates  who  arrived  at  Riga  in  September  1323;  and  by  dismissing 
the  Franciscans  from  his  territories.  Hieae  apponntly  retrogres- 
sive measures  simply  amounted  to  a  statesmanlike  recognition 
of  the  fact  that  the  pagan  element  was  still  the  strongest  force 
in  Lithuania,  and  couM  not  yet  be  diqwnsed  yath  in  the  coming 
struggle  for  nationality.  At  the  same  time  Gedymin  through  his 
ambassadors  privately  informed  the  papid  legates  at  Riga  that 
his  difficult  position  oompdkd  him  for  a  time  t6.pMtpone  liis 
steadfa^  restdve  of  being  .baptised^  and  the  h^tes  -sbowed 
their,  coi^dence  in  inm  by  forlnddiDg  the  neii^bommg  states 
to  war  against  LitlHiania  for  the  next  four  years,  besides  ratifying 
the  tseaty  made  between  Gedymin  and  the  archbishop  of  Riga.: 
Nevertheless  in  1325  the  Order,  disregarding  the  censures  of  the 
church,  resumed  the  war  with  GedymiUi  who  had  in  the  meantime 
improved  his  position  by  an  alliance  with  Wkdi^ua.Lokietekj, 
king  of  Poland,  vbose  son  Casimir  now  nuuiied  Ge^Fmin*« 
daughter  Aldona. 

While  on  his  guard  against  his  northern  foes,  Gedymin  team 
1336  to  1340  was  aggrandizing  himself  at  the  expense  of  the 
numerous  Russian  principalities  in  the  south  and  east,  whose 
incessant  ccNoflykrts  with  each  «tber  wrous^t  the  ruin  of  them  alL 
Hen  Ged^min^  tiiun^hal  pngtest  was '  irresistfl^;  Inut'  the 
various  stages  of  it  are  inqMssiUe  to  follow,  tfae  'souxcea  of  its 
history  bdng  few  and  conflicting^  and  date  o£  every  siUiest 
event  exceedingly  doubtful.  One  of  his  most  important 
territorial  accretions,  the  prmcipality  crf-Hdlics-^^adili^,:  Was 
obtained  by  the  marriage  of  his  son  Lubart  with  the  dat^ter 
of  the  Haliczian  prince;  the  other,  Kiev,  apparently  by  cbnqoest, 
Gedymin  also  secured  an  alliance  with  the  giand-duchy  oi 
Muscovy  by  marrying  his  daughter,  An^tasia,  to  the  grand- 
duke  Simeon.  But  be  was  stroog  enough  to  coxmteipoiae  the 
influence  of  Muscovy  in  northern  Russia,  and  assisted  the 
public  of  Pskov,  which  acknowledged  his  overlordsh^,  to  break 
away  fxom  Great  Novgwod.  His  internal  administzatna  bean 
all  the  marks  of  a  wise  xvkx.  He  pzotccted  the  Catholic  as  wdl 
as  the  OTthodox  clergy,  encouraging  than  both  to  civilise  his 
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sibje^U;  hi  Thised  the  Uthwtnhm  amy  to  the  hii^est  state 
of  efficiency  then  attainable;  defended  hift  borddrs  itith  a  chain 
of  stMnff  ^oitreasa^;  and  buUt  numerous-  tbwns^  including  Vilna, 
the  capital  (c.  1321),  Gedymin.  died  in  the  winter  of  1349  <rf 
a  wound  rectired  at  the  siege  crf-'Wielowa.  He-  was  maiiied 
three  timeS)  and  left  seven  scms  and  six  daughters. 

See  Teodor  Naitutt.  Hittory  of  ih€  IMhwMian  naMon  (PoL) 
(Vilna,  1835)1  Antoni  Procbaeka,  On  the  Genuineness  of  the  Letters 
of  Geaymin  (Pol.)  (Cracow,  1895);  Vladimir  Bonifatovich  Antono- 
vich.  Monograph^  concerning  ute  History  of  We^em  and  South' 
western  Bussia  (Riu.)  (Kiev,  188$).  (R.  N,  B.) 

OEB,  THOMAS  I  <i8t5~i89S)>  Webh  Noaeonfonnist  preacbir 
and'joliraalistf  wasbomat  l>enbi^  onthe  24th  of  January  181 5. 
At  the  age  of  fourteen  he  wvat  into  his  father^  printing  office,  bnt 
continued  to  attend  the  grammar  achool  in  the  afternoons.  In 
1837  be  went  to  Loiidon  to  improire  his  knowledge  of  printing, 
and  cm  hid  retunr  to  Wales  in  the  following  year  ardently  threw 
himself  ImcoUteraly,  educational  and  religious  work.  Among  his 
publications  were  the  inidl-knowa  quarterly  magarine  Y  Trae- 
Mydd..  ("  The  BBskyiat GmyddatUadw  Cymrmg  {"  £ncyck>- 
pttedia  Cambrensis  and  Dr  Silvan  Evans's  EngH^Wtisk 
DktioHtvy  ( z86^,  but  his  greatest  acfaievuneBt  ia  this  field  wife 
the  newspaper  Bmur  Cymru  ("  The  Banner  of  Wales  founded 
in  1857  and  amalgamated  with  Yr  Amserau  ("  The  Unies*') 
two'  years  later.  Hiis  paper  soon  became  an  oracle  in  Wales, 
and  piftyed  a  great  part  in  stirriiig  up  the  natiooaliat  moveiment  in 
the  principality.  In  educational  matters  he  waged  a  long  and 
successful  struggle  on- behalf  of  undenominational  schools  land  for 
the  establishment  of  the  intermediate  sdiool  system.  He  was  an 
enthnsiswtic  isdvocate  of  church  disestabli^uaent,  andihad  a 
historic  'new^Mpcr  ^tid  with  Dr  J<An  Owen  (afterwards  bidiop 
of  St  David's  )  on  this  question.  The  Ei^sddfod  louhd  in  him 
«  thotougli.-&itiid.  and  a  wise  icounsdbr.  Hia  «twiTW«>di"g 
pteflCDce^  miriatcky  of  dietkm,  and  tesonant  voice  made  him  an 
effective  ptotform-^saker.  :  He  waaordainod  to  tbcCUviniadc 
Methodist  mfaAtryat  Bala  in  r847^«ndgaVehiatinle  attd  talents 
ungFBdgin^y  fo^Sunday  sdiool'  and  temperance  work;  Thrbuj^- 
out  his  lifeihe  believed,  in  the  itinerant  unpaid  auuistry  rather 
than  in;  the  settledi  pastorate.  He  died  iou  'the  afith  of  September 
1898,  and  his  funeral  waa  the  moat  unposiitg»evier.'Stten  m.  North 
Wales.  ,    '  . 

6EEU  JACOB  (1789-1863),  Dutch  scholar  abd  critic,  was  born 
at  Amaterdami  on  die  x2thof  November  17894  In  1833  he- Iras 
appointed  snb^l«arian,  andin  1833  chiefllbtaiUliiand'haSftrary 
professor  at  LeideD,'Wherehediedon  the  nth  of  November  18^3. 
Ged.  materia  ooatributed  to  the  devriopment  of  ckssical 
studies  in  HoUaodi  fie  wfas  the  aatlMtr  ot  ediUotia  of  'niooaittts 
(xSso),  q£.  the  Vatican  fragments  of  Polybius .  (1829),  of  the 
'OXvjMnaJcAfof  Di»Chrysostom  (i84D>).  and  of  dtumerous  essays  ui 
the  RkeiHitckes  Huseum  and  BibUotheca  criiicia  nmt,  of  which  he 
one<of  the  founders.  He  1  also  compiled  a  valuable  .catalogue 
of  the  MSS.  in  the  Leiden  library,  ^rrote  a  history  of  the  Qreek 
sophists,  and  trajislated  various  Germ^  wosk$iato  Dutdu  v 
'  OJEQBLONO*  a  seaport  of  Grant  county,  Victoria,  Australia, 
sitoftted  cm  an  eztiosive  land-locked  arm  of  Port  PhiUip  known 
as  Corio  Blay,  45!m.  biy  rail  S.W.  of  Melbourne.  Pop.  of  the  city 
pn^wr.  (1901)  u>399;  with  the  adjacent  bcvoughs  of  Gedong 
West,  ahdNewton-aikdiChilweU,  s^tSix.  Gedong  sk^es  to  the 
bay  Ota  the  mxtb  and  to  the,Barwon  river.cm  the  south,  aod.  its 
position  xn  this  respect,  as  weU  as  the  shelter  it  obtains  £com:  the 
Bdlarine  hills,  readers  it  one  of  the  healthiest  towns  in  Victoria. 
As  a  manufacturing  centre  it  is  of  considerable  importance. 
The  first  woollen  mill  ia,the  oolony  was  estabH&hed  hereyand  the 
tweeds,  ^oths  and  other  woollen  fabrics  of  the  town  are  noted 
throughout  Australia.  There  are  extensive  tanneries,  flour-mills 
and  salt  works,  while  at  Fyansford,  3  m.  distant,  there  are 
important  qement  works  and  paper-mills.  The  extensive  vine- 
jrards  in- the 'ncighbottdiood  of  the  town  were  destroyed  under 
the  Phyltoxm:  Act,  but  r^)lanting.  subsequently  revived  this 
iadustryv.  Corio  B»y,  a  safe  and  commodious  harbour,  is  entered 
by  t^channield  acros&its  bar,  «Deo£  which  has  a  depth  of  23}  ft. 
31ierea»  «rten«ve  qwyagc^  and  the  latest  wool:dhipB;»e  able 
to  load  alongside  the  whurves,  whidh  are  connected  by  tail  with 


all  parts  of- the  colony.  The  facilities  grven  for  shipping  wool 
direct  to  England  from  this  port  have  causied  a  vny  extensive 
wool-bioking  trade  to  g^ow  up  in  the  town.  The  country 
sncroimdiag  Geelong  is  agriculture,  but  these  an  large  limestone 
quftrries  east  of  the  town,  and  in  tfafi  Otway  Fewest,  23  m.  distant 
cool  is  worked.   Geelong  wasi  inoo^poiated  in  1849, 

OBBSTBHOKOE,  a  seaport  town  of  Germany^  Ja  the  PxtMsHEn 
province  of  HaaoveTi  on  the  zi^t  bank  of  the  Weser,  at  the 
mouth  <rf  the  Gee8te,whidi  separates  it  from  Bremediavoi,  3am. 
N.  from  Bremen  by  raiL  Pop.  (2905)  2S^6as.  Theinterest  of  the 
place  is  purely  naval  and  comntcrcie,  its  origin  dating  no  farther 
back  than'1857,  when  the  construction  <tf  the  harbour  waa  b^guti. 
Tbei  great  basin,  whkh  can  acconuoodate  large  sea^goiDg  vesaelA, 
was.  rampleted  in  1863,  the  petroleum  baan  was  opened  in  1 874, 
and  additicmal  wharves  have  been  constructed  for  the  deceptiota 
of  vrasels  engaged  in  the  fishing  industry.  The  fish  market  .of 
Geestemilndeis  the  most  important  in  Germany,  and  the  auction 
haU  practically  determines  the  price  of  fish  throughdut  the  enqiiie. 
The  whole  pact  is  prote^ed.  by  powerful  fortifio^ow.  Among 
theinduatnalestablislyaKntftfrf  the  tdim  are  ahipbvildi^yftrdi, 
foundiieSf  engineertag. Works  and  saw-mills. 

ASFFCKBN,  FBIBimiGH  HBIKRICH  (x8A<>-r896),  Gennaa 
diplomatist  and  jurist,  was  bom  on  the  $thof  December  183041; 
Hamburg,  of  which  city  his  father  was  senator.  After  studying 
law  at  B<Hm,.Gj>ttin^n  and  Bedin,  he  was  attached  in  1854  to 
•the  . Prussian  legation  at  V^aA.  For  ten  years  (x856-i8i6<S)  he 
was  the  d^)lomadc  representative  of  Hamburg  in  Beriin,  fisst 
as  charg£  d'affaires,  and.  afterwards  as  .minister-president,  bfeing 
afterwards  transferred  in  a  like  .cspadty  to  London.  App<diut«d 
in  1870:  professor  of  constitutional  history  and  pubhc  Ikw  do  the 
reorganieed  univosity  of  Strassbuig,  Gefickea  became  in-  tSSo* 
memberofthe  Council  ctfstateofAlsace-Lottaine..:  Of  tOQ&ervouB 
a  temperament  to  w^hstaad  the  strain  ot  the  zespoMibiUtiea  4rf 
bis  poBttioB,  he  retired. frooi  public  service  in  i88a,  «nd  lived 
faenodSorth  mottly  at  Munich,  where  he.  died,  suffocated  by  afi 
accidental  escape  of  gss  into  bis  bedchamber,  on  the  ist  of 
1896.  GefEcken  was  a  man  of  great  erudition  and  wide  knowledge 
and  of  remai^ble  legal  acumen,. and  £n>m  these  q^udities  pro- 
ceeded the  personal  infiuence  he  possessed.  He  was  moreover  -a 
dear  writer  and  made  hia  mark  as  an  essayist.  £^was  ow<rf'the 
most  trusted  advisers  of  the  Prusuftn  crown  prince,  Frederick 
Wilhaftt  (afterwards  the  emperor  Frederick),  and  it  waa  he  (it  is 
said^  at  Bismatpck's  suggettf  ion)  who  drew  up  the  draft  <rf  the  New 
German  federal  ooastitutkm,  which  was  submitted  tx>  the  cnnn 
priftce'a  headquarters  at  Versailles  during  thenar  of.  1870-71. 
It  was  also  Geffcken  who  assisted  in  frardjig  the  famous  docu- 
ment -wloch  the  empenff  Frederick,  on  hU  accession  to  the 
throne  in  z888,  addressed  to  the  chsncellor.  This  memoran- 
dum  gave  umbrae,,  and  on  the  publication  by  Geffcken  in  the 
Deutsche  Rundsdwu  (Oct.  1888)  of  extracts  from  the  emperor 
Frederick's  private  diary  during  the  war  of  1870-71,  he  was,  at 
Qismarek's  instance,  prosecuted  for  high  treasoiL  The  Reichs^ 
gedcht  (si^irame  court),  hovever,  quashed  the  indictment,  and 
GofEeken  was  liberated  aJEter  being  imdez  arrest  for  three  months. 
PubUcationa  of  various  kinds  .proceeded  from  his  pen,  Amoi^ 
Jtheae  vt  Zw*  Getckid^e  d«s  oritntaliselien-  Kriegts  iSss-i^S^ 
(Beilin,  18S1);  PromkreitA,  Rmtlond  mtd  dtr  Dnibimd  <Bcrl^ 
189^;  and  Staaf  mtd  Kircke  (187.5),  Bugli^  trandation  by 
£.F.Fair£ax(i877),  His  writings  on  English  history  have  been 
translated  by  S.  J.  MacmuUan  and  puUisbed  as  The  British 
Empire,  vith  essays  m  Prince  Albert,  Paimerstan,  Bwconsfi«li, 
Gk^itone,  and  reform  of  the  House  of  Lords  (1889)1 
.  QBFFBOT^  .HATBIED  AUOOSTE  (1820-1895),  French 
lustorian,  was  bom  in  Paris.  After  stud^ng  at  the  £cole 
Nwmale  Sup^ure  he  held  history  pn)fes6orships  at  various 
lycUs,  His  French  thesis  for  the  doctorate  of  letters,  Et/ude  sw 
les  pamphlets  politigius  et  reHgieux  de  Milton  (1848),  showed 
that  he  was  attracted  towards  foreign  history,  a  study  for  which 
he  so<n  qualified  himsdf  by  mastering,  the  Germanic  and 
Scandinavian  languages.  In  1851  he  publislwd  a  Sistoka  des 
Mis  scanddnaves,  which  is  especially  valuable  for  clear  arrange- 
ment and  for  the  trustworthiness  of  its  facts.  X<ater,  a  long 
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«tay  in  Sweden  fumohed  him  with  valuable  documents  for  a 
political  and  social  history  of  Sweden  and  France  at  the  end  of 
the  i8th  century.  In  1864  and  1865  he  published  in  the  Rome 
des  deux  numdes  a  series  of  articles  on  Gustavua  III.  and  -the 
French  court,  which  ^ere  republished  in  book  form  in  1867. 
To  the  second  volume  he  afHwnded  a  cr^cal  study  on  Maris 
Antomette  et  Lonis  XVI  apocryphes,  in  which'  he  provedi>!by 
evidence  drawn  from  documents  in  the  private  archives  of  th« 
emperor  of  Austria,  that  the  letters  published  by  Feuillet  de 
Conches  (Imm  XVI,  Uarie  Antoinette  et  Madame.  EHtabetk, 
1864-1873)  and  Hunobteon  (Corresp.  inidUe  de  Mane<Anteinette, 
1864)  are  forgesies.  With  the  coUaboration  of  Al&ed  von 
Ameth,  idirector  of-  ithe  imperial  archives  at  Vienna,  he-  edited 
the  Corresptmdance  secrite  entre  Marie-Thirhe  et  le  cotnte  de 
Mercy-'Argenteau  (3  vols.,  1874),  the  first  account  based  on  trust- 
worthy documents  of  Marie  Antoinette's  character,  private 
conduct  and  policy.  The  Franco-German  War  drew  Geffrey 's 
attention  to  the  origins  of  Germany,  and  his  Rome  et  Us  Barbatesi 
gtudentrlaGermmiede  Taciteii&74)  set  forth  some  of  the  results 
of  German  sdiolaiship.  He  'was  then'  appointed  to  superintend 
the  opening  of  the  French  school  <st  aidiaeology  at  Rome,  aad 
drew  vp  two  tuefid  repotts  (1877  and  iBS^)  ondts  ori^  aAd  ealrly 
But  his  pexaonial  tastes  alwaysied  him  back  to  the  stnidy 
of  modem  history.  '  When  the  Paris  archives  of  foreign  affahs 
were  thrown  open  to  tstudents,  it  was  decided  to  publish  a  collec- 
tion of  the  instructions  given  to  French  ambassadors  since  1648 
{RecueU  des  instntcHons-  dmnies  4m  ambassadeurs  et  mkiistrK 
de  France  depuis  le  traits  de  WestpkaUe),  and  Geffrey  was  com- 
missioned to  edit  the  volumes  dealing  with  Sweden  (vol.ii.,  1885) 
and  Denmark  (vol.  ziii.,  1895).  In  the  interval  he  wrote  Madame 
de  Maintenpn  d'apris  sa  cortespondance  a/utkentiqw  (9  vols., 
X887),  in  which  he  displayed  his  penetmting  critical  faculty  in 
digcriminating  between  authentic  docofments  and  the  additioDS 
and  cbnrectiona  of  arrangers  like  La  Beamnelle  and  LavaUfei 
His  last  works  were  an  Estai  snr  la  formats  des  cettecHons 
d'anti^nis  de  la  Suide  and  Des  inetitu^ons  et-  des  'mmtrs  du 
paganisme  aeatidimm:  I'Islande  avant  le  CkrKUamstne,  both 
published  posthumously.  He  died  at  Bidrre  on  the  ^th  of 
August  tS^s-      '  ■  .  ■     .    . . 

GBFIkB,  a  seaport  of  Sweden  on  all  inlet  of  the  Gulf  of  Bothnia, 
chief  town  of  the  district  (Wt«)  of  Gefleborg,  iia  m.  N.N.W.  of 
Stockholm  by  rail.  Pop.  (rgoo)  29,522.  It  is  the  thief  port  of 
the  district  of  Kopparberg,  with  its  iroa  and  other  liitnes  and 
forests.  The  e:cport8  consist  principally  of  timber  and  wood- 
pulp,  iron  and  steel.  The  harbour,  which  has  two  entraaoes 
aboizt  io  ft.  deep,  is  usually  ice-bcnmd  in  mid-winter.  Laxfgb 
vessels  gi^ierally  load  in  the  roads  at  Qr&betg,  6  m.  distant. 
There  are  slips  and  shipbuUding  yards,  and  a  manu&ctnre  ot 
sail-cloth.  The  town  £3  an  important  industrial  centre,  having 
tobacco  and  leather  factories,  electrical  and  other  mechanical 
works,  and  breweries.  At  Skutskftr  at  the  mouth  of  the  Dal 
river  are  wood-pulp  and  saw  mills,  dealing  with  the  large 
^quantities  of  timber  ffo&ted  down  the  river;  and  there  are  large 
wood-yards  in  the  suburb  of  BoUhus.  Gefle  was  almost  destroyed 
by  fire  in  1869,  but  was  rebuilt  in  good  style,  and  has  the  ad- 
vantage of  a  beautiful  situation.  The  principal  buildings  we  a 
castle,  founded  by  King  John  III.  (z568-r593),  but  rebuilt  later, 
a  council-house  erected  by  Gu^avus  in.,  who  held  a  diet  here  in 
1793,  an  exchange,  and  schools  of  commerce  and  navigation. 

OBfiENBAUR,  CARL  (i8s<^i903),  GiAman  anatomist,  was 
bom  on  the  arst  of  August  rSad  at  Wttrzburg,  the  university  of 
which  he  entered  as  a  student  in  1845.  After  taking  his  degree 
in  1851  he  spent  some  time  in  travellii^  in  Italy  and  Sicily, 
before  returning  to  Wttrzburg  as  Privatdocent  in  1854.  In  1855 
he  was  appointed  extraordinary  professor  of  anatomy  at  Jena, 
where  after  1865  his  fellow-worker,  Ernst  Haeckel,  was  professor 
of  zoology,  and  in  1858  he  became  the  ordinary  professor.  In 
1873  he  was  appointed  to  Heidelberg,  where  he  was  professor 
of  anatomy  and  director  of  the  Anatomical  Institute  until  hi$ 
retirement  in  xpor.  He  died  at  Heidelberg  on  the  r4th  of  June 
r903.  The'  work  by  which  perhaps  he  is  best  known  is  his 
Grundriss  der  vergleidunden  Antaotn4e  (Le^oig,  X874;  and 


edition,  1878).  This  was  translated  into  Engjisfa  by  W.  F. 
JeStey.  Bell  (Elements  (rf  Comparative  Anatomy,  1878),  with 
additions  by  £.  Ray  Lankester.  While  recpgnizing.theinaport- 
ance  of  conqwrative  embryology  in  the  study  of  descent*  Gegett- 
baur  laid  stress>  on  the  higher  value  of  comparfttive  (matomy 
as  the  basis  of  the  study  of  homologies,  i^.  of  the  relations 
between  corresponding  parts  ib  different  animals,  as,  for  example, 
the  arm  of  man,  the  foreleg  of  the  horse  and  the  wing  of  afowl. 
A  distinctive  piece  of  work  was  effected  by  him  ill  1871  Inisupjple- 
menting  the  evidence  adduced  by  Huxley  in  jefutatum  <^  the 
theory  of  the  origin  of  the  skiill  from  expanded  3i9eM<taae„!iidiii:h, 
formulated  independ»tly  -  by  Goethe,  wad  (^en,  .bad  been 
championed  by  Owen:,  Hioley  diHBcnulti»ted  that  the  skull 
is  buUt  up  of  cartilaginous<  pieces;  Gegenbeur.  showed  that  "  in 
the  lowest  (gristly)  fishes,  where  hints  of  the  original  vertebrae 
might  be  most  expected,  the  skuU  is  an'  unacgmented  gristly 
brBin-4x>z,  and  that  in.  higher  forma  the  Vertebral  Oatnua  of  the 
skull  cannot  be  maintained,  sim^  majty  of  the  bones,  itotably 
those  altbng  the  top  of  the  skull.  Arise  in  the  skin:"  Other  publica- 
tions' by  Gegenbaur  faudude  a  .Text^ooh  of  Mvman.  An«$amiy 
<Leip^,  1885,  new  ed.  pqqs))  ths- Epigfaltis  (18^)  and  Com- 
pmaHoe  Anatcmy  ef  tke  Veftehrotes  m  velatioH  la  Ma  Imerlekratts 
(Leipdi,  3  vols.,  i898-i9ox^  In  1875  he  founded  the  Morpka- 
logisekes  JahrbtKkf  wbidi  he  edited  for  many  yesii.  In  1901 
he  puUished  aahort  autobu]pipl^.iiDda:£l)etkle  Brlebtea  ^md 
Erstnbtes. 

See  Flkbrineer  in  Heidelberg  Profeewtn  aus-.dem  jf^tHi  Ja^ 
^Kn^iw/ (Heidelberg,  1903),  ...   

&BGENSCHEIll  <Ger.  gegm/:  opposite,  and  jcAein,  shiae),  an 
extiremcly  f aiiU*  luminescence  of  the  ^y ,  seem  ofipc^te  the  diieo- 
tion  of  the  sun.  Germany  was  the  country  in^which  it  vtis  first 
discovoed  and  described.  The  English  rendering  ooatttMt' 
S^w  "  is  also  given  to  it.  Ita  ftiinfese  is  such  tlwt  it  ouifac 
seen  cwly  by  a  practised  ^jRemider  favounshir  coaditMia.-'  :It 
is  invisible  doringi  the  greater  part  of  June,  Juiy^  DecaiaiMr 
and' January,  owingito  its  being  then  blotted  outbytfaeskipesnor 
l^t  of  the  Milky  Way.  -It  is  also  invisible  during> moonlight 
and  near  the  tR>riz6n,  and  theineighbourhood  of -a  bright-star 
or  planet  may  jntevtee  iWith  its  recognition.  WhtiiiDoae  of 
these  unfavourable  conditions  supervene  it  may  be  seen  at  nearly 
any  time  when  the  airis  clear 'and  the  depreSsieh^U-ihe  dun 
below  the  horizon  more  than  ao**.  (See^  ZooiACAJi  JjutBi:) 

OBIBEL,  EMANQTEL  (1815-1884),  German-  ^otAj  naas  bom 
at'  LUbe<^  on  the  17th  of  Oct6ber  1815,  the  sctai  of  piator  in 
the  city.  He  was  Miginally  intended'forbiacfathttr^  prafessioD, 
and  studied  at  Btttm  and  BferiiBir  but  hs  rtal  intenstCs  lay  XMt  in 
theology  Imt  in 'dlasufial  and^ioms&ce  lAlh^gyi  ^1838  he 
accepted  a  tuc<n8hi|>  at  Athens,  where  he  resiAmed  undl  1840. 
In  the  same  year  be  brought  out,  in  conjunction  with  his  Mend 
Emdt  Curtius,  a  volume  of  traAslations  &<om'the  Greek;  Has 
first  poems,  Zeitithtmert,  ^pesfed  in  1841!;  a  tragedy »  Kdnig 
Roderidt,  foUowed  hi  1843.  In^  the'same  year  be  received  a 
pension  from  the  king  of  Prussia,'  which  he  retained'  tMll'  his 
invitation  to  Mtmich  by  the  )dng  of  Bavaria;  in  1851  as  honorary 
IHx>fes8or  at  the  university.  In  'the  imerim  ihs  had  produced 
Kdmg  Sigtrntt  BratitfiUut  (1846),  an  q»ic,  and  /mtasUeder 
(1848, 33rd  ed.  1901),  lyrics  ia  a  more  spirited  and  manlier  style 
than  his  eariy  poems.  A  volume  of  Ifeue  GMfdkte,  piiUiAed<at 
Muni^  in  i857>  and  pri&dpally  coosistinff  of  poena  on  dasaoal 
subjects,  denoted'  a  farther  coAsidevable  advance  in  objectivity, 
and  the  series  was  worthily  dosod  by  the  SpUthmsthiUtter,  pub- 
lished in  2877.  He  had  quitted  Munich  in  1869  -and  Mtumed 
to Xllbe<^,  where  he  died  on  the-6th  of- April  1884;  His  works 
furtherincludetwotragedieiB,  AwfiAfU(i858t  5th  ed.  1890),  and 
Sopftonisbe  (1869),  and  trandations  of  French  and  Spanish 
popular  poetry,  fiegiiming  as  a  member  of  the  gioup  of- pohtical 
poets  who  heralded  the  revolution  of  'i>848^  Geibel  was  also  the 
chief  poet  to  welcome  the  establishment  of  the  Empire  in  1871. 
His  streI^th  lay  notj  howemr,  in  his  political  songs  but  In^his 
purely  lyrfc  poeUyr  sudh  as  the  fine  cyth  Ado  and  his  stffl  poputar 
love-songs.  He  may  be  reguded  as-the  leading  n^cauiUtlVe 
of  Germaa  lyric  poetry  between  1848  and  1870. 
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GabeV».G*nmm^l^1lMu  w6r«  ptibUsbed  iM,  8  voUi  (i9tsi  4th  ed. 
1906) ;  hUpMbto-faave  gnoe^  through  about  130  edidons.  An  excel- 
lent selection  in  one  volume  appeared  in  1904.  For  biography  and 
criticism,  see  K.  Goedeke,  E.  Ceibel  (1869) ;  W.  Scherer's  address  on 
Geibel  {iS^r  K.  T.  Gaederta.  GeOd^lHBardftiMi^  ^iiiSS); 
C.  C.  T.  lAtm^^J  £.  G«i^  Ms  BrinnenmtPih  Bn^en.wid  Tag^ 
kHekem  (i88g)>aadbiographtesby  C.  Leimbaoh  Csnded^  ito4)r^Bd 
K.  T.  Gaederti  (^897). 

OBIGE  (0.  fr.  siffUt  0.  ItaL  and  Span.  Prov« 
^igua-f  O.  Dutch  ^h6)^m  QMx^rn  Gorman  tb^  vaolin ;  in  medievjJ 
Qermai)  t}he  name  applied  to  tbe:£ist  stiioged  instnuncmto 
played  with  a  bow,  in  coatEadistinction  to  thoee  whose  strings, 
were  plucked  Ity  fingers  or  plectrum  such  as  |he  dtham,  cotta  and 
fidula,  the  fii^t  these  termg^  havvig  been  very  generally  used 
to  4eBi9^te  vQr^(H^  instr^uponts  whose  sitrings  were.pludk^. 
The  name  g^*  in-Gecmany^  of  w^ch  the  orjo«  is  uncertain,^  jiad 
its  derivatives  in  other  laifguagcs,  were  in  Uie  middle  ages  applied 
to  rebecs  baying  &ageri>oaids»  Aa  the  firet  bowed  inatfunieitta 
in,  Europe  w^re^  as  far  as  we  kiwWf  those  of  the  rehab  tjpp,  both 
hoat-shaped.  and  pear-shaped,  it  seems  probable  that  the  name 
clung  to  them  long  after  the  bow  had  been  i4>plied  to  other 
stpnged  instruments  derived  from  the  dthara,  such  as  the  fiddle 
(videl)  or  vielle.  In  the  ro^nces  pf  the  12th  and  13th  centuries 
the  fi$e  is  frequently  mentioned,  and  generally  aasodated  with 
the  rotta.  Early  in  the  x6tb  century  we  find  di^nite  io^ormaticui 
concerning  the  Geige  in  thf  wpricaof  Sebastian  Virdung  (1511), 
Hans  JudenkUnig  (1533),  Martin  Agricola  (1533),  Hans  Gerle 
(1533);  aiul  from  the,in«Uum^ts  depicted,  of  two  distinct  typM 
aiul  many  varietiesi  it  would  .  a|)pMV  tljui^  the.  priqgipal  ,id«a 
attached  to  the  name  was  still  that  of  the  bow  used  to  vUirale  the 
string&  Virdung  qualifies  the  word  Gei^  with  KJein  (small)  and 
Crou  (large),  which  do  not  represent  twp  sizes  (rf  the  same 
instrument  but  widely  diSer^nt.  types,  also  reco^iized  by 
Agricola,  who  n^n^es  three  or  four  sizes,  of  each,  discant,  alto, 
teqor  and  bass.  Virdung'a  K^in  Geige  is  none  other  tha^  the 
Eel»ec  with  two  Cnshaped  soundhotes  and  a  raised  fingerboard  cut 
in  one  piece  with  the  vaulted  <back  and  having  a  separate  fiat 
soundboard  glued  oyer  it,  a,  chaage  rendered  necessary  ,  bty  the- 
arcbed  bridge.  Agricola's  with  throe  strings  waa  of  a 

totally  di^eraat  constructioai  haviag  ribs  and  wide  incurvations 
but  no  brid^i  there  was  a  roaa  aound&oie  near  (heitulpiece 
and  two,  C-^haped  holes  in  the  nVndidwy.  <  Agricola  (Uunpa 
uufrttjfKKtfpjis)  distinctly  mmttioiia- thrpe.  kinds  of  Gqsfm  with 
three,  four  and  five  strings,  From  him  we  leam  that  <mly  one 
position  was  a^  yttt  used  on  these  instruments,  one  or  two'  lUgher 
notes  being  ogcf^pp^lly ,  obtained  by  sliding  the  littie  finger 
aloDgr  A  centtuy  later  Agricola's  Geige  was  regarded,  as  anti- 
quated by  Praetorius,  who  reproduces  pne  of  the  bridgeless  ones 
with  five  strings,  a  rose  and  two  .C-ahsped  soundholes,  and  cails 
it  an  old  fiddle;  under  Geige  ha  gives  the  violins.  (K-  S.) 

GBIGER..  ABBAHAM  (f8it>^i374)t  Jewish  theologian  and 
orientalist,,  wag  born  at  Fraakfort'on-Jdain  on  the  24th  <^  May 
1810,  aad  educitted  at  the  vaiversities  ^eiddbog  aad  Bonn. 
As  a  student  he  distinguished  himself  in  phitoaopty  andia  philo- 
logy, aad  at  the  close  of  his  course  wrote  oa  the  rations  of 
Judaism  aad  Mahommedanism  a  prize  essay  which  was  after- 
wards published  i^  1833  under  the  title  Was  hot  Mohammed  a»s 
dem  Ju^entum  auf^nomwten/  (English  traiu.  Jitd^im  end 
Zj/ain,  .M4Klxas,  i8g8>. .  InNoyam^nSjahe  wont  to  Wiesbaden 
as  rabbi    the  9ya%ogae,  and  becamein  1835  one     the  most 

*^  The  WMtls  |f;e,^jim,  gMc  appear  suddenly  hi  theM.  H:  German 
frf  the  1 3tb  centvry « aad  thmce  passed  apparently  into  the  Ronancd 
languagei,  though  some  would  reverse  the  process  (eg.  We^;aad, 
DeulscMs  WOrt^hucWL  An  elaborate  argument  in  the  Deutsches 
WOrterbnck  of  jf.  and  W.  Grimm  (Leipzig,  1897)  connects  the  Word 
with  an  aadent  - common  Teut.  root  meaning  to  eway  to  and 
fro,  as  pnaerved  in  aumerous  Uum:  e.  g.  M>H.G  cafm.  eiVM, 
"  to  sway  to  and  fro  '\  (gUKtt,  cogm,  the  lockiojg  of  a  cradle),  the . 
Swabian  agen,  gagm,  in  the  same  sense,  the  Tirolese  gaiggenij^o 
sway,  dotibt,  or  the  did  Norse  geiga,  to  go  astray  or  crooted.  Tlie 
reference  is  to  the  swaying  motion  of  the  vioUn  oonr:  The  EngKsh 
**jig '.'  .i»  derived  from  gtge  through  the  O.  Fr.  ^gtte  ,(in  the  eeiWe 
m  a  strinsed  instrument) ;  the  modern  French  gigve  (a  dance}  is 
the  English '"  jig  "  re-imported, (Hatzfeld  and  Darmesteter,  Dictton- 
naire).  This  opens  up  another  ix>8sibi!ity,  of  the  origin  of  the  name 
of  the  instrumeat  in  the  dance  whkdi  ft  aocompankd.    (W.  Ai  P.) 
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active  protaioteta  of  the  Zeiisckrift  jOrjiidiscke  Theoiogie  (18$$'- 
i8j9-«nd  i^3rz847).  From  1838  to  1863  he  lived  in  Bredan, 
where  hd  w^ataod  tb«  reform  movement  in  Judaism  and  wrote 
settM  of  his  most  important  works,  indudii^  Lehr-  tmd  Leedmck 
Mur  ^frackeder  Uisclm^  (1845),  Stiiidieniiaai  Maimonides  (1850), 
translation  into  German  of  the  poems  of  Juda  ha-Levi  (1S51), 
and  Uriehnit  und  Vbers^ttmgen  der  Bibd  in  ikrer  AhhdngigkeU 
vott  der  inutern  EtUvickelitng  des  JudcrUums  (1857).  The  last- 
named  work  attracted  little  attention  at  the  time,  but  now 
enjc^s  a  great  reputation  aa  a  new  departure  in  the  methods  of 
studying  the  records  of  Judaism.  Tht  Ursckrift  has  moreover 
been  recognised  as  one  of  the  meat  original  contributions  to 
biblical  science^  In  1863  G^ger  became  hc^d  of  the  synagogue  of 
his  native  town,  and  in  1870  he  removed  to  BerUn,  where,  in 
additum.to  hia  dutiea-aa  chief  rahbi,  he  took  the  prindpal  charge 
of.  the  aewly  established  seminary  for  Jewi^  sdence.  Tho' 
U rschrift  was  fidkiwed  by  a  mcoe  exhaustive  h»t</!Kng  of  one  of 
its  t<^ucs  ia  Die  Saddueddr  und  PharieOer  (1863),  aoid  by  a  more 
thorough  application  of  its  leading  prindples  in  an  elaborate* 
histoiy  oi  Judaism  {Das  Judtntum  und  seine  Gesclnchte)  in  1865- 
1871.  Geiger  also  contributed  frequently  on  Hebrew,  Samaritan 
and  Syriacsubjects  to  th&ZeUschrijtderdetUsche»morgetiiSndiscken 
GeseUsckaft,  and  from  1862  until  his  death  (on  the  23rd  of  October 
1874)  he  was  editor  of  a  perKxlical  entitled  Judiscke  ZeUsckHft 
fUf  Wissensckaft  uttd  Leben.  He  also  published  a  Jewish  prayer- 
-  book  (Xsra&itit^es  Cebetbu^)  and  a  variety  of  mUxor  monographs 
on  historioal  aad  litera^  subjects  coaaected  with  the  f ortoacs  of- 
his  people,  (I.  A.) 

An  AUgmeiM  ^nkitmg  and  five  volumes  of  Naekgkassem 
Schr^Km  wereedited  in  1875  by  hisson  LudwigGsigek  (b.  1848),- 
who  ia  z88o  became  extoawdiaary  professor  in  the  uaivenUy  of 
Berlin.  Ludwig  Getgo-  published  a  large  number  of  biograpUcal 
and  literary  works  and  nuide  a  H^edal  stody  of  German  humanism. 
He  edited  the  Goetke-Jahrbvch  from  z88o,  VierteljaftrsscbriflfUr 
KmUw  und  LiUeratvr  der  Menaissanc4  (1885-1886),  Zeitsckr.  jiir 
die  Gesck.  der  Jvden  im  DeutsckUnd  (1886-1891),  Zeitsckr.fUr 
vergleickende  LiUeraturgesckickte  nnd  Renoissance-Litteratur 
(1887-1391).  Among  his  works  are  Jakaum  J^uchlin,  sein  Leben 
md  seine  Werke  (Leipzig,  1871);  and  Jokann  RaukUn's  Brief- 
taecksel  (Tubingen,  1875);  Renaissance  und  Humamimut  s» 
Itdid^wid  Deutsckland  (iSSs,  snd  ed.  1901);  Gesck.  des  gei^gen 
Leb9nsderpremsisckenHaM^stadt{i&9a~i894)i  Berlin's geiHiges 
Ldten  (1894-1896). 

See  also  J.  DereidMuig  in  JUd.  ZeUsdirift,  xi.  ,299*308;  E. 
Schrieber,  Abrakam  Geiger  als  Jteformatar  des  Judeniums  (1880), 
art.  (with  portrait)  in  Jewish  Encyclopedia, 

Abraham  Geiger's  nephew  Lazaeus  .Getgek  (1829-1870), 
philosopher  and  philologist,  born  at  Frankfort-Da-Main,  was 
,  destined  to  commerce,  but  soon  gave  himself  up  to  scholarship 
and  studied  at  Marburg,  Boan  and  Heidelberg.  From  1S61  till 
his  sudden  death  in  1S70  he  was  professor  in  the  Jewish  high, 
school  at  Frankfort.  His  chief  aim  was  to  prove  that  the 
evf^ution  of  human  reaspn  is  dosely  boimd  up  with  that  of 
language.  He  further  maintained  that  the  origin  of  the  Indo- 
Germanic  language  is  to  be  sought  not  in  Asia  but  in  central 
Germaay.  £fewasaconvincedopponmto£ratioaaIiarainrdigioa. 
His  chi^  work  was  his  Ursfrtmg  und  Entwickelung  der  mensch- 
licben  Sprache  und.  Vernunfi  (voL  i.,  Stuttgart,  186S),  the  principal 
results  of  which  appeared  in  a  more  popular  form  as  Der  Ur sprung  \ 
der  Sprache  (Stuttgart,  1S69  and  1878).  The  second  volume  of  the . 
former  was  published  in  an  incomplete  form  (1872,  2nd  ed.  1S99), 
after  his  death  by  his  brother  Alfred  Geiger,  who  also  published  a 
number  of  his  scattered  papers  as  Zur  Entwickelung  der  Mensch- 
heit  (1871,  and  ed.  1878;  Eng.  trans.  D.  Asher,  Mist,  of  ike 
Deedopment  of  ike  Hianan  Race,  ImoA.,  z88o). 

See  L.  A.  Rosenthal,  Lot.  Geiger:  seine  Lehre  vom  UrsPrung^  d. 
Sprache  und  Vemunft  und  sein  Leben  iSAMn9An,i%^Z)\  E.  Peschier, 
L.  Geiger,  sein  Leben  und  Daiken  (1871);  J.  Keller,  L.  Geiger  und 
d.  KrUik  d.  Vemunft  (Wertheim,  1883)  and  Der  Ursprung  d.  Ver- 
mm/t  (Heidelberg,  1864). 

QBIJKt,  ERIK  OUSTAF  (1783-1847),  Swedish  historian,  was 
bom  at  Rans&ter  in  V&rmland,  on  the  1 2th  of  January  1783,  of  a 
faoni^  that  had  immigrated  from  Austria  in  the  lytfa  century. 
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He  was  educated  at  the  university  of  Uptala,  iriiere  io  1803  be 
carried  oS  the  Swedish  Academy's  great  prize  for  his  Aremiiuu 
dfver  Sta^  Sture  den  iUdre.  He  graduated  in  1606,  and  in  1810 
returned  from  a  year's  residence  in  England  to  become  docent  in 
his  university.  Soon  afterwards  he  accepted  a  post  in  the  public 
record  office  at  Stockholm,  where,  with  some  friends,  he  founded 
the  "  Gothic  Society,"  to  whose  oi^an  Muna  he  contributed  a 
number  of  prose  essays  and  the  songs  Jf  onAem,  ViMt^en,  Den 
siste  kUmpenj  Den  siste  skalden,  Odalbonden,  Kolar^ssen,  which  he 
set  to  music  About  the  same  time  he  issued  a  volume  of  bymm, 
oi  which  several  are  inserted  in  the  Swedish  Psalter. 

Geijer's  lyric  muse  was  soon  after  silenced  by  his  cdl  to  be 
assistant  to  Erik  Michael  Fant,  professor  of  history  at  Upsala, 
whom  he  succeeded  U11817.  In  1824  he  was  elected  a  member  of 
the  Swedish  Acadony.  A  single  vcdume  of  a  great  projected 
work,  Svea  Sikes  HUjier^  itself  a  masterly  critica]  examinaUon  of 
the  sources  of  Sweden's  l^endaiy  history,  appeared  in  1825. 
Geijo's  nseszdies  hi  its  preparation  had  severdy  strained  his 
health,  and^he  weort  the  same  3war  cm  a  tour  through  Denmark 
and  piut  of  Germany,  his  impresuons  from  which  are  recorded  in 
his  idvtm&n.  In  1832-1836  he  published  three  volumes  of  his 
Svenska  folkets  kistoria  (Eng.  trans,  by  J.  H.  Turner,  1845),  a 
dear  view  of  the  political  and  social  development  of  Swedw 
down  to  1654.  The  acute  critical  insight,  just  thought,  and 
finished  historical  art  of  these  incomplete  works  of  Geijer  entitle 
him  to  the  first  place  among  Swedish  historians.  His  chief  other 
historical  and  political  writings  are  his  Teckmng  af  Sveriges 
tillst&nd  (Stockholm,  1838},  and  PeodaHsm  och 

repubiikaniaitj  ett  bidng  till  SamhdUsfSrfattningens  Hstcria  ( 1 844) , 
whiqh  led  to  a  controversy  with  the  historian  Anders  Fryxell 
rega;rdii^  the  part  played  in  history  by  the  Swisdish  aristocracy. 
Gdjer  also  edited,  with  the  aid  of  J.  H.  Schroder,  a  omrinuation 
oiV23xt*%SonpUfresrentmsnecicarummediiaeU{i%r^  and, 
by  himself,  Thomas  Thorild's  Samlade  skrifter  (1819-1835),  and 
Konung  Gustaf  III.'s  efterlemnade  Popper  (4  vols.,  1843-1846). 
Geijer's  academic  lecture,  of  which  the  last  three,  published  in 
1845  under  the  title  Om  vdr  tids  inre  samhSUsforkillanden,  i 
synnerhet  med  afseende  p&  FdderHeslandtt,  involved  him  in  another 
controversy  with  Fryxell,  but  exercised  a  great  iniluence  over  hfs 
indents,  who  e^cially  t^tified  to  their  attachment  after  the 
faihire-  of  a  prosecution  against  trim  for  heresy.  A  number  of  his 
extempore  lectures,  recovered  from  notes,  were  published  in  1856. 
He  also  wrote  a  life  of  Charies  XIV.  (Stockholm,  1844).  Failing 
health  forced  Geijer  to  teragn  his  chair  ia  1846,  after  which  he 
removed  to  Stockholm  for  the  purpose  of  completing  his  Svenska 
folkets  kistoria,  and  died  there  on  the  23rd  of  April  1847.  His 
Samlade  skrifter  (r$  vols.,  1849-1855;  new  ed.,  1873-1877)  include 
a  large  number  of  philosophical  and  political  essays  contributed 
to  reviews,  particularly  to  Litteraturhladet  (1838-1839),  a  periodi- 
cal edited  by  himself,  which  attracted  great  attention  in  its  day 
by  its  pronounced  liberal  views  on  public  questions,  a  striking 
contrast  to  those  he  had  defended  in  1828-1830,  when,  as  again 
in  1840-1841,  he  represented  Upsala  University  in  the  Swedish 
diet.  His  poems  were  collected  and  published  as  Skaldestycken 
(Upsala,  1835  and  1878). 

Geijer's  style  is  strong  tmd  manly.  Ws  genius  bursts  out  in 
sudden  flashes  that  light  up  the  dark  comers  of  history.  A  few 
strokes,  and  a  personality  stands  before  us  instinct  with  life. 
His  language  is  at  once  the  scholar's  and  the  poet's;  with  his 
profoundest  thought  there  beats  in  unison  the  warmest,  the 
noblest,  the  most  patriotic  heart.  Geijer  came  to  the  writing  of 
history  fresh  from  researches  in  the  whole  field  of  Scandinavian 
antiquity,  researches  whose  first-fruits  are  garnered  in  numerous 
articles  in  Iduna,  and  his  masterly  treatise  Om  den  gamla  nordiska 
folkvisan,  prefixed  to  the  collection  of  Svenska  folkvisot  which  he 
edited  with  A.  A.  Afzelius  (3  vols.,  i8r4-i8i6).  The  development 
of  freedom  is  the  idea  that  ^ves  unity  to  all  his  historical 
writinss. 

For  Geijer's  biosraphy,  see  his  own  Minnen  (18^4),  which  contains 
copious  extracts  from  nis  letters  and  diaries;  B.  E.  MaJnutrAoii 
Minnestal  dfver  E.  G.  Geijer,  addressed  to  the  Upsala  students 
(June  6, 1848),  and  printed  amOng:  his  Tal  och  estheliska  afhandlingar 
(1868),  and  Grunddragen  a$  Svenska  vitterhttons  b&fder  (1866-1868); 
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and  S..A.  HoUaader,  Minne  af  E.  G.  Gtijer  (Orebnn  1869).  See  also 
lives  of  Geijer  by  J.  Hellstenius  (Stockhcdin,  1876)  and  J.  Niekson 
(Odense,  1902). 

6BIKIB,  SIK  Aa€HIBALD  (tSsS"  h  Scottish  geologist, 
was  bom  at  Edinburgh  on  the  28th  of  December  x83<t.  He  was 
educated  at  the  high  school  and  university  jq{  Edinburgh,  an^ 
in  1855  was  appointed  an  assistant  on  the  Geological  Survey. 
Wietdiiig  the  pen'  with  no  less  fadlity  thata  the  hammer,  he 
inaugurated  his  long  list  ftf  works  with  The  Story  of  a  Boulder; 
or,  Gleanings  from  the  Note-  Book  of  a  Geologist  ( 1 858) .  His  abiKty 
at  ouce  attracted  the  notice  of  his  chief,  Sir  Roderick  Murchison, 
with  whom  he  formed  a  lifdong  friendship,  add  whose  biographer 
he  subsequently  became.  With  Murchison  some  bf  his  earliest 
work  was  done  on  the  complicated  regions  of  the  Highland 
schists;  and  the  small  geological  map  of  Scotland  published  iA 
1862  was  their  joint  work:  a  larger  map  was  i^ued  by  Geikie  in 
1893.  In  1863  he  published  an  inqxntant  essay  **  On  the  Pheno- 
mena of  the  Glacial  Drift  of  Scotland,"  Trans.  Geol.  S6c.  dasgim^ 
in  vrbich  the  ^ects  <d  ice  action  in  that  country  were  for  the  firit 
time  deariy  and  coimectedly  ddineated.  In  1865  appeared 
Geikie's  Scenery  of  Scotland  (3rd  edition,  1901),  which  was,  he 
claimed,  "  the  first  attempt  to  elucidate  in  some  detail  the  history 
of  the  topography  of  a  country."  In  the  same  year  he  was 
elected  F.R.  S.  At  this  time  the  Edinburgh  school  of  geologists — 
prominent  unong  them  Sir  Andrew  Ramsay,  with  his  Physical 
Geology  and  Geography  of  Great  Br^in~^T&  maihtainhig  the 
supreme  importance  of  denudation  in  the  configuration  <rf  land- 
surfaces,  and  palticularty  the  ercnidn  d  valleys  by  the  action  bf 
running  water.  Geikie's'  boc^  based  on  extensive  persond 
knowledge  of  the  country,  was  an  able  omtribution  to  thif 
doctrines  of  the  E<&iburgh  school,  of  which-  he  himself  800& 
began  to  rank  as  one  of  the  leaders. 

Ih  1867,  when  a  separate'  branch  of  the  "Geological  Survey 
was  estabhshed  for  Scotland,  he  was  appoicTted  director.  On 
the  foundation  of  the  Murchison  professorahip  of  geology  and 
mineralogy  at  the  university  of  Edinburgh  in  1871,  he  became 
the  first  occupant  of  the  chair.  These  two  appointments  he 
continued  to  hold  till  1881,  when  he  succeeded  Sir  Andrew 
Ramsay  in  the  joint  ofi&ces  <rf  director-general  of  the  Geologtod 
Survey  of  the  United  Kingdom  and  director  of  the  museum' of 
practical  geology,  London,  from  which  he  retired  in  Febmary 
Z96Z.  A  feature  of  Ins  tenure  of  office  was  the  impetus  given  to 
microscopic  petrography,  a  branch  of  geology  to  which  he  'had 
'devoted  special  study,  by  a  splendid  collection  «f  sections  of 
British  rocks.  I^ter  he  wrote  two  important  and  interesting 
Survey  Memoirs,  The  Geology  of  Central  and  Western  Fife  and 
Kiwoss  (1900),  and  The  Geology  of  Eastern  Pife  (1902). 

From  the  outset  of  his  career,  when  he  started  to  investigate  the 
geology  of  Skye  and  other  of  the  Western  Isles,  he  took  a  keen 
interest  in  volcanic  geology,  and  in  1871  he  brought  before  the 
Geological  Society  of  London  an  outline  of  the  Tertiary  volcanit 
history  of  Britain.  Many  difficult  problems,  however,  remained 
to  be  solved.  Here  he  was  greatly  luded  by  his  extensive  traVels, 
not  only  throughout  Europe,  but  in  westem  America.  While  the 
canyons  of  the  Colorado  confirmed  his  long-standinig  vietra  on 
erosicm,  the  emptive  re^ons  of  Wyoming,  Alontana  and  Utah 
supplied  him  irith  valuable  data  in  explanation  of  volcanic 
phenomena.  The  results  of  his  further  researches  were  given  in  an- 
elaborate  and  charmingly  written  essay  on  "  The  History  of  Vol- 
canic Action  during  the  Tertiary  Period  in  the  British  Islfes," 
Trans.  Roy,  Soc.  Edin.,  (1888).  His  mature  views  on  volcanic 
geology  were  given  to  the  world  in  his  presidential  addresses 
to  the  Geological  Society  in  1891  and  1892,  and  afterwards 
embodied  in  his  great  work  on  The  Ancient  Volcanoes  of  Great 
Britain  (1897).  Other  results  of  his  travels  are  collected  in  his 
Geological  Sketches  at  Some  and  Abroad  (1882). 

His  experience  as  a  field  geologbt  resxilted  in  an  admiraUe 
text-book,  Outlines  of  Field  Geology  (5th  edition,  1900).  After 
editing  and  practically  re-miting  Jukes's  Students  Manual  of 
Geology  in  1872,  be  published  in  18S3  a  Text-Book  and  in  1886  a 
Class-Book  of  geology,  which  have  taken  rank  as  standard  works, 
of  tfaeiz  kind.   A  fourth  edition  of  his  Text-Book,  iu  two  vols.,  iwas 
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issued  in  1 9031  His  writings  are  marked  in.  a  high,  degree  by  chana 
of  style  and  power  o£  vivid  description.  His  literary  ability  has 
given  him,  peculiar  qualifications  as  a  writer  o£  adentific  bio- 
graphy, and  the  Memoir  of  Edward  Forbes  (with  G.  Wilson),  and 
those  0^  bi9  old  chie^  &R.LMurchison(3volk,x37j)azid  Sir 
Andrew  Crombie  Ramsay  (i395),  ace  models  of  what  such  works 
slwuld  be.  His  Fotrnders  Geology  consists  of  the  inaugural 
course  of  Lectures  founded  Mis  G.  H.  Williams)  at  Jobns 
Hopkins  University,  Baltimore,  delivned  in  1S97..  In  1897  he 
issued  an  admirable  Ce<dogiGal.Map  fif  Engfimd  Md  Waks,  vitk 
Descriptive  Notes.  In  189S  he  delivered  the  Romanes  Lectures, 
and  his  addrescb  was  published  under  the  title  of  Types  of  Scenery 
oMd  their  Influence  on  Uterature.  The  study  of  geography  owes 
its  improved  position  in  Great  Britain  largely  to  his  effort?. 
Among  his  wo^rka  on  this  subje<^  is.  The  Teaching  of  Geog/caphy 
(1887).  His  ScotUsh  SendnisceruM  (^904)  and  Landscape  m 
Hilary  osid.  other  Essa^  (1905}  aie  channingly  written  and  fuU 
of  instruction.  He  was  forei^  secietaiy  of  the  Ri^al  Society 
from  1890  to  z894f  joint  aecretaiy  from  Z903  to  190^  president 
in  1909,  pcesidoit  cf  the  Geological  Society  in  1891  and  iSgSt 
and  president  of  the  Britidi  Association,  1893.  He  received  the 
honour  of  knighthood  in  1891. 

GEIKIB,  JAMES  (1839-  ),  Scottish  geologist,  younger 
brother  of  Sir  Archibald  Geikie,  was  bom  at  Edinburgh  on  the 
33rd  oC  August  1839.  He  was  educated  at  the  high  school  apd 
university  of  £dinbuigh>  He  served  on  the  Geological  Surv^ 
from  1861  until  i88a,  wheQ  he  (ucceeded  his  brother  as  Murchi- 
son  professpr  of  geology  .and  mineralogy  at  the  university  of 
Edinburgh.  He  t^ck,  as,  his  ^tedal  aubject  of  investi^tion  the 
origin  of  puif  aGe-fc<itUK8k  and  the.  patt  played  in  their  fonoation 
by  glacial  action.  His  views  are  embotUed  in  hia  chief  wori;,  TAe 
Great  Jce  Age  and  iu  delation,  fo  the  Ankgtuly  of  Man  (z874{ 
3id  edL,  1894).  He  was  elecM  £.R.S.  in  1875.  James 
GeUae  became  the  leatjer  of  the  school  that  upholds  the  all- 
important  acrioQ  p£  land-ice,  as  ^gainst  those  geologists  who 
assign  chief  importance  to  the  VQvk  of  pack-ice  and  icebergs. 
Continuing  this  line  of  investigation  in  his  Prehistoric  Europe 
(1881),  he  maintained  the  hypothesisof  fiveinter-Glacialpniods 
in  Great  Britain,  and  argued  that  the  palaeolithic  deposits  of 
the  Pleistoqene  period  were  not  poet^  but  inter-  or  pre-Glacial. 
His  Fragments  ei  Earth  Lore;  Sketches  and  Addresses,  Geoh^cal 
and  Geegffi^nad  (1893)  and  Earth  Sculpture  (189S)  are  mainly 
concerned  witfi  tbf  vt  me  subject. .  BiA  OnHines  of  Geology  iiS&6)f 
a  staiylaid  text-book  of  tta  subject,  reached  its  third  edition 
in  1896;  utd  in  1905  he  publi^b«d  an  important  manual  on. 
Structural  and  Pidd  Geology.  In  1887  he  displayed  another  side 
of  his  activity  in  a  vplume  of  Songs  and  Lyrics  by  H.  Seine  and 
other  Gemtati  Poets,  done  into  English  Verse.  From  1888  he  was 
honorary  editor  of  the  Scottish  Geographical  Magamne. 
'  GBIKIB,  WALTBB  (179S-1837),  Scottish  painter,  was  bom  at 
Edinburgh  on  the  9tti  of  November  1795.  In  his  second  year 
hewaaattackedbyanervous  fever  by  wMch  he  pernumentlylost. 
the  faculty- of  ' heuing,  Imt  through  the  careful  attention  of  his 
father  he  wa«  enaUed  to  obtain  a  good  education.  Before  he  had 
the  advantage  o{  the  instruction  of  a  master  he  had  attained  con- 
sjdmMeprofimemyinriritfrhingbothfigBiMawilaBKfac^eafrom.^^ 
nature,  and  hi  18x3  he  was  admitted  irito  the  divwing  academy 
of  the  board  of  Scottish  manufactures.  He  first  eduldtvd 
in  X815,  and  was  deded  an  associate  (tf  the  Royal  Scottish 
Academy  m  1831,  aodafeUom  in  1834.  He  died  on  the  iBt  of 
August  j8!3^^  and  was  interred: in  the  Greyfriam  churchyard, 
Edinbur^  Owing  to  hia'want  of  fueling  for  colour,  Geikie  was 
not  a  successful  paii^  in  oils,  but  be  sketched  in  India  ink  with 
^vat  truth  aod  humour  the.  vxofA  and  duttactera  of  Scottish 
UMrer*clasa  life  m  ids  native  dty.  A  series,  of  etchings  which 
exhibit  very  Mgh  eace}lenoe  weire  puUiahed  by  him  in  1839-1832. 
and  a  ccUection  oiC  eig^tsPKoe  of  these  waa  rqwblishef]  posthu- 
mou^  in  iSirx,  wlA  a  biographical  introducCi(W.by  Six  Thomas 
Didt  Lauder,  Qati,  ' 

OBILBR  (or  Gmlbk)  VON  KABEBSBBRG,  JOBAWi  (144S- 
1510),  "  the  German  Savonarola,"  one  <tf  the  greatest  of  the 
popular  pDcachets  of  the  istb  centucy,  was  bon  at  Schafihfiufei). 
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Oil  the.x6th<of  Maxch  1445,  but  from  1448  passed  his  childhood 
and  youth  at  Kaisersb^  in  Upper  Alsace,  from  which  pJace  hia 
current  designation  is  derived.  In  1460  he  entered  the  univeraty 
of  Freibuig  in  Baden,  where,  after  gnu^tion,  he  lectured  for 
sMne  time  w  the  Senteniiae  of  Peter  Lombud,  the  commentaries 
of  Alexander  of  Hales,  and  seven!  of  the  ^rocka  of  ikiatotle.  A 
living  interest  in  theological  subjects,  awakened  by  the  atady  of 
Ji^  GerNOL,  led  him  in  1471  to  the  university  of  Btael,  a  centre 
of  attraction  to  some  of  the  most  earnest  spirits  of  the  time. 
Made  a  doctor  of  theology  in  1475,  he  received  a  professorship 
at  Fr^burg  in  the  following  year;  but  his  tastes,  bo  less  than  the 
spirit  of  the  age,  b^an  to  incline  him  moxe,stn>n{^y  to  the  vocation 
of  a  preacher,  while  his  fervour  and  eloquence  socNa  led  to  his 
receiving  numerous  invitations  to  the  laxget  towna^  Ultimately 
he  aoxpted  in  1478  a  call  to  the  cathedral  of  Strassburg,  where 
he  continued  to  work  with:  few  intoruptiwis  until  within  a  short 
time  of  hia  death  im  the  loth  of  Maxdi  15x0.  The  beautiful 
pulpit  erected  for  him  in  X48X  in  the  nave  (d  the  cathedral,  when 
the  ch^pd  of  St  Lawrence  had  proved  too  snail,'  atill  bears 
witness  to  the  pc^ularity  he  enjoyed  as  a  preadier  &i  the  im- 
mediate Hil^cre  of  his  labours,  and  the  testimcmies  of  Sebastian 
Brant,  Beatus  Rheoanus,  Johaiut  Reuchlin,  Mdancfathon  and 
others  show  how  great  had  been  the  influence  of  his  personal 
character.  His  sermcuia — bold,  incisive,  denunciatory,  abounding 
in  quaint  illustrations  and  based  on  texts  by  no  means  confined 
to  the  Bible, — taken  down  as  he  ^Mke  them,  and  circulated 
(sometimes  witlu>ut  his  knowledge  or  consent)  by  his  friends, 
told  perc^tibly  on  the  German  thought  as  wdl  aaon  the  German 
speech  of  his  time*  r 

Among  the  manv  volumes  published  under  lus  name  only  twc 
appear  to  have  had  the  benefit  of  his  revision,  namely,  Der  Seden 
Parodies  von  toaren  und  vdkomnen  Tueenden,  and  that  entitled  Das 
irrig  Sekaf.  Of  the  rest,  probably  uie  best-kna>wn  is  a  series  of 
lectures-  cm  his  fricad  Seb.  Brant's  work.  Das  Narrenstitiff  or  the 
Naoicula  or  Spectdtm  fcUuorwnt  of  which  an  edition  was  published 
at  Strassburg  in  1511  under  the  following  title: — Navtcuta  sive 
speculum  fatuorum  praestanttssimi  sacrarumlwrarumdoctoris  Joannis 
GeUer  Keysersbergit. 

See  F.  W.  von  Ammon,  Gender's  Lebem,  Lehren  und  Predigfen 
(1836);  L.  Dadieuz,  Un  Jt^ormateur  caihoUgue  iL  la  Jin  du  XV 
s^de,  J.  G.  de  K.  (Paris,  1876);  R.  Cruel,  Gesch.  der  deutschen 
Predipt  pp.  £^S-576  (1879);  ^*  Lorenzi,  GeUer's  ausgewSklte 
Schrfften  (4  vofc.,  1881) ;  T.  M.  Lmdsay,  History  of  the  Rfformation, 
i.  118  (1906);  and  G.  Kawerau  in  Herzog-Hauck,  Seoiencykl^ediet 

GEUmZ.  HAHS  BRUNO  (1814-1900),  German  geok)gist,  was 
bom  at  Altcnburg,  the  ei^utal  of  the  duchy  of  Saxe-Altenbuig, 
on  the  x6th  ot  October  1814.  He  was  .ed\icated  at  the  uni- 
versities of  Bedin  and  Jena,  and  gained  the  foundations  of  his 
geologic^  knowledge  under  F.  A.  Quenstedt.  In  X837  he  took 
the  degKe  of  Ph.D .  with  a  thesis  on  the  Muschelkalk  of  Thuringia. 
In  1850  he  became  professor  of  geology  and  mineralogy  in  the 
Royal  Polytechnic  School  at  Dresden,  and  in  1857  he  was  made 
director  of  the  Royal  Miueralogical  and  Geological  Museum; 
he  held  these  posts  uiUU  1894.  He  was  distinguished  for  his 
researches  on  the  Carboniferous  and  Cretaceous  rocks  and  fossils 
.of  Saxony,  and  in  particular  for  those  relating  to  the  fauna  and 
;  fiora  of  the  Pormian  or  Dyas,  formation.  He  described  also  the 
graptolites  <^  the  local  Silurian  strata;  and.  the  SiOX&  of  the 
•Coal-formation  of  Altai  and  Kebraska.  From  X863  to  1878  he 
was  one  xif  the  editors  of  the  Neues  Jahrbuch.  He  was  awarded 
the  Murdiison  miedal  by  tlie  Geological  Society  of  London  in  1878. 
He  died  at  Dresden  on  the  28th  of  January  1900.  His  son 
Franz  Eugen  Geinitz  (b.  1854),  professor  of  geology  in  the 
university  of  Rostock,  became  distinguished  Ua  reward^  on 
the  geolMQr  of  Saxoinr,  Mecklenburg,  &c 

H.  B.  Gmnttz's  piibfications  were  t>as  Quadersandsteingebirge  oder 
Kreidegebirte  in  Deutschland  (1840-1850;;  Die  Versteinerungen  der 
Steinkohlenformaiion  in  Saehsen  (1855);  Dyas,  oder  die  Zeekstoin- 
formation  und  das  PotiUetnide  (1861-1863);  Das  Elhlhaigebiege  in 
Saehsen  (1871-187S). 

GEISHA  (a  China-Japanese  word  meaning  "  person  of  pleasing, 
accomplishments  "),  strictly  the  name  of  the  professionaldandng 
and  singing  girls  of  Japan.  The  word  is,  however,  often  loosdy 
used  for  the  girls  and  women  inhabiting  Shin  Yoshiwata,  the 
.prostitutes'  quarter  of  Tokyo.   The  training  of  the  true  Geisha 
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Or  singiog  girl,  which  includes  lessons  in  dancing,  b4j;ins  often 
as  early  as  her  seventh  year.  Her  apprentice^ip  over,  she 
contracts  with  her  employer  for  a  number  of  years,  and  -is  seldom 
able  to  reach  independence  except  by  mfu*riage.  There  & 
capitation  fee  of  tWo  yen  per  month  on  the  actual  sSaging-  giris, 
uid  at  onejjnm  on  the  apprentices. 
See  Jukicfai  ioouye,  Skttdtes  oj  Tokyo  I^ti. 

GEISLlHOBir,  a  town  of  Germany  in  the  kingdom  of  WOrttem- 
berg,  on  the  Thierbach,  38  m.  by  rail  E.S.E.  of  Stuttgart.  Pop. 
(1905)  7050.  It  has  shops  for  the  carving  and  turning  of  bone, 
ivory,  wood  and  horn,  besides  iron-works,  machinery  factories, 
^ass-works,  brewing  and  bleaching  works,  &c.  The  church  of 
St  Mary  contains  wood*carvmg  by  Jdrg  Syrlin  the  Yomiger. 
Above  the  town  lie  the  ruins  of  the  castle  of  Helfenstein,  which 
was  destroyed  in  1552.  Having  been  for  a  few  years  in  the 
possession  of  Bavaria,  the  town  passed  to  Wlirttembeig  in  iSio. 

See  Weitbrecht,  WaHd»imgM  dureh  GeidinieH  tmd  seine  Umg^ 
bung  (Stuttgart,  1S96). 

6BIS8LER.  HBINRICH  (1S14-1879),  German  physicist,  was 
bom  at  the  village  of  Igelshieb  in  Saxe-Meiningen  on  the  36th 
of  May  1814  and  was  educated  as  a  glass-blower.  In  1854  he 
settled  at  Btmn,  where  he  speedily  gained  a  high  reputa'tion  for 
his  skill  and  Ingenuity  of  conception  in  the  fabrication  of  chemical 
and  physical  apparatus.  With  Julius  FlQcker,  in  1852,  he  as- 
certained the  maximum  density  of  water  to  be  at  3*8**  C.  He 
also  determined  the  coefficient  of  expansion  for  ice  between 
-24*  and  -7°,  and  for  water  freezing  at  o**.  In  1869,  in  con- 
junction with  H.  P.  J.  Vogelsang,  he  proved  the  existence  of 
liquid  carbon  dioxide  in  cavities  in  quartz  and  t<^>az,  and  later 
he  obtained  amorphous  from  ordinary  phosphorus  by  means  of 
the  electric  current.  He  is  best  known  as  tbe  inventor  of  the 
sealed  glass  tubes  which  bear  his  name,  by  means  of  which  are 
exhibited  the  phenomena  accompanying  the  discharge  of  electri- 
city throngh  highly,' rarefied  vapours  and  gases.  Among  other 
apparatus  contrived  by  him  were  a  vaporimeter,  mercury  air- 
pump,  balances,  normal  thermometer,  and  areometer.  From 
the  university  of  Bonn,  on  the  occasion  of  its  jubilee  in  1868,  he 
received  the  honorary  degree  of  doctor  of  philosophy.  He  died 
at  Bonn  on  the  24111  oi  January  1879. 

See  A.  W.  Hof  mann,  Bsr.  d.  devt.  chem.  Ges.  p.  148  (1879). 

OELA,  a  dty  of  Sicily,  generally  and  almost  certainly  identified 
with  the  modem  Terranova  (g-ii.).  It  was  founded  |>y  Cretan 
and  Rhodian  colonists  in  688  B.C.,  and  Itsdf '  founded  Acragas 
(see  AGBiGEimm)  in  583  B.C.   It  also  bad  a  treasure-house  at 

Olympia.  The  town  took  its  name  from  the  river  to  the  east 
(TTiucydides  vi.  2),  which  in  turn  was  so  called  from  its  winter 
frost  (74Xa  in  the  Sicel  dialect;  cf.  Lat.  gdidus).  Tbe  Hhodian 
settlers  called  it  Lindioi  (see  Lindtjs).  Gela  enjoyed  its  greatest 
prosperity  under  Hippocrates  (498-491  B.C.),  whose  dominion 
extended  over  a  considerable  part' of  the  island.  Gdon,  who 
seized  the  tyranny  on  his  death,  became  master  of  Syracuse  in 
485  B.C.,  and  transferred  his  capital  thither  with  half  the  in- 
habitants of  Gela,  leaving  his  brother  Hiero  to  rule  over  the  rest. 
Its  prosperity  returned,  however,  after  the  expulsion  of  Thrasy- 
bulus  in  466B.c.,*butin405it  was  besieged  by  the  €!arthaginiuis 
and  abandoned  by  Dionysius'  order,  ^ter  his  failure  (perhaps 
due  to  treachery)  to  drive  the  besiegers  away  (E.  A.  Freeman, 
Hist,  of  Sic.  iii.  562  seq.).  The  inhabitants  later  returtied  and 
rebuilt  the  towfi,  but  it  never  regained  its  position  .  In  311  B.C. 
Agathocles  put  to  death  5000  of  its  inhabitants;  and  finally, 
after  its  destruction  by  the  Mamertines  about  281  B.C.,  Phintias' 
of  Agrigentum  transferred  the  remainder  to  the  new  town  Of 
Phintias  (now  Licata,  q.v.) .  It  seems  that  in  Roman  times  they ' 
still  kept  the  name  of  Gelenses  or  Geloi  in  their  new  abode  (Th. 
Mommsen  in  CJX,  z.,  Berlin,  18S3,  p.  737).  (T.  As.) 

"  OELADA*  the  Abyssinian  name  <rf  a  hu^  species  of  baboon, 
differing  from  the  members  of  the  genus  Papio  (sbe  Baboon) 
by  thenbittrils  being  isituated  some  d^tance'abbve  the  extremity 
<rf  the  riiuzzle,  and  hence  made  the  type  of  a  separate  genus, 
under  the  name  of  Theropithecus  gelada.  In  the  heavy  mantle 
of  long  brown  hair  covering  the  fote-quarters  of  the  old  males, 
^  Aeschylus  died  there  in  456  b.c. 


wfth  the  exception  of  the  bare  chest,  ^ich  is  reddish  flesh-colour, 
the  gelada  I'ecalls  the  Arabian  baboon  {Papio  hama^as),  and 
from  this  common  feature  it  has  been  proposed  to  place  the  two 
species  in  the  sataie  genus.  Th^  gelftda  inhabits  the  niountiins  of 
Abys^nla,^  where,  like  oth^  bttbckuii,  it  deSoeadA  in  droves  tb 
pillage  cultivated  lands.  A  sebond  species,  or  race,  Theropi^uaA 
obscurus,  distinguished  by  its  daiika:  hairs  and  tbe  presence  <S 
a  hare  flesh-coloured  ting  round  each-  tyt,  inhiaUts  the  eastern 
confines  of*  Abyssinia,  (R.  L.*) 

OELASltTS,  the  name  of  two  popes. 

GtLAslus  I.,  pope  from  492  to  496,  was  &e  successor  of  FeluE 
m.  He  confirmed  the  estrangement  between  the  Eastern  and 
Western  churches  by  insisting  on  the  removal  of  the  name  of 
Acacius,  bishop  of  Const&ntinoplej  fhrtn  th^  diptychs.  He  is  the 
authnr  of  De  duabus  in  Ckrisl6  naturis  adversus  EiOychen  ti 
Neslonum.  A  great  number  of'  his  lettm  has  tAso  come  down 
to  us.  H&  name  has  been  attached  to  a  Liber  Sacramentomm 
anterior  to  that  of  St  Gregory,  but  he  can  have  composed  mly 
certain  parts  of  it.  As  to  the  s6-called  Ded'etum  GdasH  de  Ubni 
redpiettdis  e(  non  recipiendis,  it  also  is  a  compilation  <rf''dociunent3 
anterior  to  Gelasius,  and  it  is  difficult  to  determine  Gelasius's 
contributions  to  it.  At  all  events,  as  we  know  it,  it  is  of  Roman 
origin,  and  6th-century  or  later.  '  '      '■  (L.  D.*) 

GEUSIU3  n.  ((^ovanni  Comulo),  pope  from  the  24th  of 
January  iri8  to  the  29th  of  January  1119,  was  born  at  Gaeta 
.  of  an  illustrious  family.  He  became  a  monk  of  Monte  Cassino, 
was  taken  to  Rome  by  Urban  II.,  and  made  chancellor  and' 
cardinal-deaoon  of  Sta  Maiia'in  Cosmedin.  Shortly  after  his 
unanimous  election  to  iiicceed  Paschal  II.  he  whs  seized  by 
Cenchis  Frangipane,  apartisanof  theenqierorHettxy  V;,butfl«ed 
by  a  general  uprising  of  the  Romans  in  bis  behalf.  Tbe  emperor 
drove  Gdasius  from  Rome'  in  March,  pronoimced  His  election 
null  and  void,  and  set  u^  Buhlinus,  archbishop  of  Braga,  as 
antipope  under  tbe  name  of  Gregory  Vm.  Gelasius  fled  to 
Gaeta,  where  he  WM  ordained  priest  on  the  gth  of  M«rdi  and  Ob 
the  follorwing  day  received  episcopal  consecration.  He  at  once 
excommunicated  Henry  and  the  antipope  andj  under  NormaU' 
protection,  was  able  to  return  to  Rome  in  Jbly;  but  the  dis- 
,  ttirbances  of  the  imperialist  patty,  especially  of  Frangipani, 
who  attacked  the  pope  while  celebrating  mass  in'  the  chUrch 
of  St  Frassede,  rompdled  Gdasius  t&  go  ono^  more'  into  exile.' 
,He  set  out  for  France,  coiisecrlitxDg  ihe^cathedral  of  Pisa  <m  the 
iway,  and  arrived  at  Marseilles  in  Octobtt.  He  was  received 
with  great  enthusiasm  at  Avignon,  Montpellier  and  other  dties, 
held  a  synod  at  Viome  in  January  1119,  and  was fanning  to 
hold  a  genera]  coundl  to  settle  the  investiture  contest  whttn  he 
died  at  Cliiny^   His  successor  Was  Calixtus  H.  . 

His  letters  are  in  J.  P.  Mtene,  Patroi.  Lot.  vol.  ^3.  •  The  orfeiaal 
life  by  Pandulf  ia  in  J.  M.  Watterich,  Pontif,  Popian*  vitofi  (l.<^)«g, 
'  [863^  and  there  is  an  importapt  digest  of  his  buU»  and<  official  acts 
in  JafK-Wattenbach,  Reeesla  pontif.  Roman.  (iSS^-iSSS). 
,  See  J.  Langen,  Geichichte  dir  r6misthen  Kifeke  von  Gregor  VIT.  bis 
Innocent  III.  (Bonn,  1893);  F.  Gr(«oroviu8,  R<m^  in  Uie  Middie- 
Agesi  voL  4,  trans,  by  Mrs  G.  W.  Hamiltpa  (Uondoa,  1896);  A. 
Wagnert  D%e  untwialischen  Ifurmannen  und  das  PapsUumy  1086- 
,ii$o  (Breslau,  2885)1  W.  von  Giesebrecht,  Geschichte  der  deutsekm 
KaixneU,  Bd.  'tli:  (Bri&nswtck,  1800);  G.  Richter,  Annfden  (far 
deiUschen Geschiehie im  MiUdaiUr,  lii.  (Halle,  1898) ;  H.  H..MQiaaUr 
■Latm^CArMfiofM^tVoU  4  0^001011, 1899}.  .  .  (C.  CHa.)  .1 

fiBLATI*  a  Geot-gian  monasteryin  Russian'  Transcaucasia; 
in  the  government  of  Kutais,  11  m,  £,  (tf  tbe  town  of  Kutais, 
istandingon  a  rotky  spur  (705  ft.  alKH^e  sea^evel)  in  the  valley  of 
the  Riott.   It  wa9  founded  in  1109  by  the  Georgian  idng  David 
jthe  Renovator.   The  prtncipal  churohi-  a  sandstone  cathedral,- 
dates  from  the  end  of  the  preceding  century,  and  contains  the^ 
royal  crown  of  the  former  Geot)^aa  kingdom  «i  tmevetia,  besides.- 
ancient  MSS.,  ecdesiological  furniture,  and  .fresco  partraits^i 
the  kings  of  Ime^etfa.   Here  also,  in  a  seporete^  cUapel,  b  the 
tomb  of  l)avid  the  Renovator  (1089-1x35)  and>part'of  die  iron 
gate  (rf  the  town  of  Gaiija  (now  EUsami^ioI),  which  that  monavch 
brought  away  as  a  trophy  of  his  capture     the  -pHaob. 
;   OBLA^M^  '^r  GtitATlME,  ^  t3l^  'substance  whiclh^  passes' '  Into 
'solution  wheu  "  coUagen,"  the  ground  substance  of  bone, 
•cartilage  aad* white  fibtotts  tissue,  is  treated  with  boiling  watjcr; 
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or  dilute  adds.  It  la  eqieda^  characterised  by  its  pn^wrt?  of 
forming'*  jelly  at  ordinary  teo^ratuie,  becoming  liquid  when 
heated,  and  resolidifying  to  a  iolly  on  coohiig. .  The  word 
derived  itom  the  Fr.  ^tidtin*,  and  Ital.  gdattWi  from  the  Lat. 
gelata,  that  which  is  frozen,  congealed  or  stiff.  It  is,  therefore,  ih 
iN:igln:40gnate  with  "  jeUy/'  Whioh  came  thmtigii  the  Ft.  ^Uu 
from  the  same  Latin  original.  '  ' 

'■  The'.:"  collagen^"  obtained  from  tendoas  and  CDmiectfve 
tissuesj  -alflo  ocems  in  the  {ximca  and  Qclbnitic  coat  of  the  eye, 
aiidinfiaUscBle&.  Cartilage  was  considered  to  be  romposed  at  a 
substance  di<»ufei8c>W  ^vUch  gave  rhnmtrin  ot  caAilage>fihi^  oi 
boiling  with  TOtxer.  Receirt  feseoxches  -make  it  probable  thiut 
cartilage  contaloB  (i)  chondramuoud,  (a)  chandroitin-«ulphurifc 
acid,  (3)  collagen,  (4}  an  albtunoid  preaent  in  old  but  not  in 
young  cartilage;  > whilst  chondrin  is  a  mixtoie  of  gelatin  and 
rniKin.  "fiooe  coUagen," or  "ossein,"  constitutes,  with  calcium 
salts,  the  ground  sabstance  of  booies.  Gelatin  consists  of  two 
substances,  glutin  and  chondrin;  the  former  is  the  nudn  oon>- 
stitnent  of  ^dn-gelatin^  the  latter  of  bo8ie<-gelatiii. 

Tme.  g^atigenouB. tissue  occurs  in  all  msture  vertebrates,  with 
the  single  uceptMi,  acowding  to  £.  F.  L  Ho|>pe-Seyla7,  of  the 
Amfkiaaa  lanc9<4atus.  GdatigenotB  tissue  was  didcov^ed  by 
Hoppe^Seyleir  in  the  cqihalopods  Octopus  and  Stpiola^  but  in  an 
exteiision  of  Us  ezperiiiients  to  other  invertdrntes,  aa:cock- 
cfaafers-and  AnodimiajoA  Uiiio,  no- sach  tissue  could  be'detected. 
Neither  glutin  nior  chondrin  occurs  ready  formed  in  the  animkl 
kingdom,  but  they '  separate  when  Uie  tissues  are  boiled  with 
water.  I  A  similaESubstamts^' vegetable  gelatin,  iaobtlained'froin 
certain  ibosses.'  ; 

Fuve:' gelatin  is  an  amorphous,  brittle,  neatly  transparent 
substance,  faintly  yellow,  tasteless  and  inodooous,  neotinl'  iti 
reacCinn  and  unaltered  by  ezposuie  to  dry  air.  Its  comr 
posftion  isjin  round  numbers  C*>5o,  H«b7,  Nc>*iS,  0("J5%'; 
V3ip\ade  Isinlso  ^iresent  in  an  amount  varying  firaan  0*85  to 

0-T%. 

Nothing  is  known  with-any  certainty  a^rto  its  chemical  coiv 
etitution,  or  of  the  mode  in  which  it  is  formed  from  alburoinoi4s. 
It  exhibits  in  a  general  way  a  conne^don  with  that  large  and  im- 
portant class  of  animsil  substances^  called  proUids,  beii^,  like  them, 
aniArphon8,  -s<^Ue-ln  acids' and  aUmlis,  and  gividg  In  aolutioa  k 
left-landed  rotaitipn  of,  the  {Uanpxrf  polarisation.  Nevertfadess,  the 
ordinary  wefl-cecognized  , reactions  for  ixTrtieids  are.  but  fajatly 
observed  in  the  case  c&  gelatin,. and  the  only  substances  which  at 
once  and  freety  precrpitate  it  from  solution  are  mercuric  chloride, 
stTDOg  alcohol  and'tannic  add.' 

Altpnus^  gelatip  in  a  dry  state  ia  unalterable  by  eaposure  to  air, 
its  solptipn, ^radiibits,,  like, alt  ,the  protetde,  remarkable  tendency 
to  putr^action;  ,but  a  characteristic  feature  of  tlu?  {^nrocess  m  the 
case  M  seteit¥R  is  that'  the  •eimition  assumes  a  transient  acid  reaction. 
The  ultimate  products' of  this  decomposition  are  the  same  as  are 
fM'Oduced  by  -prolonged  boilli^  with  acid.  It  has  been  found  that 
oxalic  acid,  over  and.  above  the  action  oommon  to  all  dilute  acids 
of  preventing  the  solidification  of  gelatin  solutions,  has  the  further 
property  of  preventing  in  a  larM  measure  this  tendency  to  piitrefy 
wbstt.tne  gelatiii  is  tceisLted  with  hoc  sotntions  of  this  acid,  and  then 
Ireed.lroA  adh<iB(ilE  4dd  by  mesas  of  caldum  oarbpnate.  Gelatin 
so  treated  has  b^en  called  mttagetafin. 

'la  spite  jof  t^e  marked  tendency.  gelatin  solutions  to  develop 
fennent-ot^ftisms  and 'uhtlergD' ptrtrefaction,  thd  stability  of  the 
Blibstarto^  in  the  di^  state  is  sAch  ttott  it  has  even  been  used, 'and 
with  some  success,  as  a  meana  qf  .preternic  penabable  fopds.  Tkt 
proce^St  invented  by  Dr  Cafljpbelj  WLorBt,  con^stsin  impregnating 
the  foods  with  gelatin,  and  then  dryms  theni' till  about  IQ%  6^ 
less  of  water  is  present.  MiUc  ^elmiifii^  in  this  way  is  superior  in 
teveral  vespwt^  to(  tAie  pindttcts  of 'tli0  istdlnaiv 
more  espMrially  in  tlw  retcntkm  0(.«'tattchil8ilge|v,pn)portio*t-of 
albuminoids. 

Oflatl 
niixture 

fioodftionta  ccbtid  heat  aenr^  t9  contort  it  into  a<licpiid^' 
may.ne  f^dity  pn}duced:by  tfie addition  of  . a  trace  alkali  or 
mineral  add,  or  oy  strong  acetit  aqd. '  In  th^  last  case,  however, 
or  tf  We  use  the  mineral  acids  iii' a 'more' Concentrated  forrti,  the 
bolutioh  obtaiaedha»fo8t  its^'pd^tf  of  sotidffytng,  though  hot  thit 
oflactii^  aa  a,glue<  rThis  nnjpemr  [is.  Utilized  in. the  preparation 


.  feelatfri-  are  impair^,  anj  ultimately 

desti'o^.  After  this  cceadifaitlti  it  aettfrl^  powetfully  as  a  gl^e; 
losea-iilsi  fieftden^.  to  scdidifv^  and  baoomfea  iacrcanaglyisolable  in 


cold  water;  neverthelesB  the  Bolutiona  )?eld  on  pma^tatiim  with 
alcohol  a  substance  identical  in  composition  with  gelatin. 

Bv  prolonged  boiling  in  contact  with  hydrolj^tic  agents,  such  as 
sulpnunc'acid  or  caustic  alkali,  it  yields  quantrtibs  of  leudn  and 
glycooc^  (Bo-called  '<  sugar  of  gdatin,''  tins  being  the  method  by 
which  glycocoll  was  first  prep^%d),  but  no  tyrosio.  In  this  last: 
respect  it  differs  from  the  great  body  of  proteins,  the  characterisdc 
sohd  products  of  the  decompdution  ot  which  are  leudn  and  tyrodn. 

Gelatin  occurs  in  commerce  in  varying  degrees  of  purity;  the 
purer  form  obtained  from  skins  and  bones  (tp  which  this  artide 
is  restricted)  is  named  gelatin;  a  preparation,  of  great  purity  is 
"  patent  isinglass,"  while  isingla*y  (q.v.)  itself  is  a  fish-gelatin; 
less  pure  forms  institute  glue  (q.v.),  white  a  dilute  aqueous 
solution  appears  in  commerce  as  size  (9.9.).  The  manufacture 
foUpws  much  the  same  lines  as  that  of  glue;  but  it  is  essential 
that  the  raw  xbaterials  must  be  carefully  selected,  and  in  view  of 
the  consumption  of  most  of  the  gelatin  in  the  kitchra — for  soups, 
jellies,  &c. — ^great  care  must  be  taken  to  ensure  purity  and 
deanliness. 

In  the  manufacture  of  bott&i^^tia.  the  sorted  bones  are  dq- 
greased  as  in  the  case  of  glue  manufacture,  and  then  transferred 
to  vats  containing  a  dilute  hydrochloric  acid,  by  which  means  most 
of  the  mineral  matter  is  dtssotved  out,  and  the  bonee  becuBe  flexible. 
Instead  of  hydroclilc»ic  acid  some  French  makers  use  phoqihoric 
acid.  After  being  well  washed  with  water  to  remove  all  traces  of 
hydrochloric  add,  the  bones  are  bleached  by  leading  in  sulphur 
dioxide.  They  are  now  transferred  to  the  eictractora,  and  heated 
by  steam,  care  being  taken  that  the  tempemture  does  not  oceed 
85°  C.  The  digortion  ia  tepeattd,  and  the  nuinings  are  darified; 
concentrated,  rerbleached  and  jelued  aa  with  glue.  Skin-gelatin 
is  manufactured  in  the  same  way  as  skin-glue.  After  steeping  in 
lime  pits  the  selected  ddns  are  digested  three  times;  the  first  and 
second  runnings  are  worked  up  for  gdatin,  while  the  thutl  are 
filtered  (or  "  sue."  ..  , 

y^etable  gdatin  is  manufactured  from  a  seaweed,  genus  Zawfif- 
aria ;  from  the  tengusa,  an  American  seaweed,  and  from  Irish  moss. 
The  Laminaria  is  first  extracted  with  water,  and  the  remlue  with 
sodium  carbonate;  the  filtrate  is  acidified  with  hydrochloric  acid 
and  the  predpitated  al^nic  add  waited  and  bleached.  It  is  then 
dissolved  in  an  alkali,  uie  sdution  concentrated,  and  cooled  down 
by  running  over  horizontal  glass  plates.  Flexible  colourless  sheets 
resembling  animal  gelatin  are  thus  obtained.  In  America  the  weed 
is  simply  Ixrfted  inth  water,  the  ablation  filtered,  and  cooled  to  a 
thick  jelly.  Irish  moss  is  treated  in  the- same  way.  B(Kth  tengusa 
and  .Iri^  moss  yidd  a  gelatin  suitable  for  ouwt  purpo^:  tengusa 
gdatin  clarifies  liquids  in  the.  same  way  as  ianglass,  and  forms  a 
harder  and  firmer  jelly  than  ordinary  gelatin. 

Applications  of  Gelaiin. — First  and  foremost  is  Ae  use  of  gelatin 
as  a  food^stuff — m  jollies,  soups,  &c.  ReUrong  ^  the  artit^  Gi«im, 
Isinglass  and  $in,for  the  «>e^ial  applications  of  these  forms,  of 
gelatio,  we  here  enumerate  the  more  linportaht  uses  of  ordinary 
gelatin.  In  photography  it  is  employed  in  carbon-processes,  its 
Use  depending  on  the  fact  that  when  treated  with  potassium  bi> 
chromate^  and  exposed  to  light,  it  is  oxidized  to  insduble  com* 
pounds;  it  plays  a  part  in  many  other  processes.  A  solution  of 
gelatin  containii^  readily  crystallized  salts — alum,  nitre,  &c. — 
Nidifies  with  the  formation  of  pretty  designs;  this  is  tljc  basis  of 
the  so-called  "  crystalline  glass  '  used  for  purposes  of  orUament- 
ataon.  ;  It  is  also  used  fot  coating  piUs  to  prevent  them  adh^infc 
together  and  to  make  them  tasteless.  Compounded  mth  various 
nvineral  %lta,  the  carbonates  and  phosphates  of  <alcium,  magnesium 
and  ahimihium,  it  yidds  a  valuable  ivory  substitute.  It  also  plays 
a  port  in  the  manufacture  of  artificial  leather,  of  India  inks,  and  of 
artificial  silk  <the  Vanduara  Company  processes). 

OELDEBLAliD,  Geld&rs,  er  Gueldexs,  formerly  a  duchy  of 
thei  Empire,  on  the  lower  \Rhine  and  the  Ysael,  bounded  b^ 
Frieslahd,  Westphalia,  Brabant,  Holland  and  the  Zuider  Zee; 
part'of  which  has  become  the  province  of  HoHaxld,  dealt  with 
separately  below.  Theterritoiy  at  the  later  duchy  of  Gddezland 
waBinhabilbdatthebeginnintofthaChijstiftncnaby.the.Teutonle 
tribes  of  the  Sicambii  and  the  Batavi,  and  later,  during  the 
period  of  the  decHne  of  the  Roman  empire,  by  the  Ghamavi  and 
other  Frank  peoples.  It  formed  parted  the  Caioding' kingdom  ctf 
Altstrasfa,  and  was  divided  into  pugi  or  gditemy  ruled  by  offidal 
counts  (nwt*(M-grawi»).  In  843,  by  the  treaty  pf:  Verdun,  it 
btoime  part  of  Lotharingia  (Lorrsme),  and  in  S79.was  annexed 
tat  the  kingdom  of  East  Francia  (Germany)  by  the  treaty  bf 
Mceilssen.  ;  The  nucleus  of  the  later  county  and  duchy  was  the 
gtm  'district  uirroundisg  the  town  of  Gelder  oar  GdiCt  iyidt 
fa^tWeen.the  Meuse  hiiid  ttu  Nkua,  and  since  17x5  includsdiis 
Khenidi  nuasia.  <1  ; 
'Hi^earty History iilAvolvedib much obBeurity.  :Tbciiewetoiifc 
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finally  came  into  the  possession  of  Prince  William  V.  of  Orange 
Nassau  in  1777.   Hie  castle  was  formerly  of  importance. 

Gelderland  is  intersected  by  the  main  railway  lines,  whidi 
are  larg^  aupi^emented  by  steam-tram  railways.  Steam- 
tramways  ctmnect  Amhem  and  Zutphen,  W^eningen,  Nijmvcg^ 
Velp,  Doetinehan  (by  way  of  Dieren  and  Doesbufg),  whence 
there  an  wious  Ihies  to  £mmaich  and  Gendiingen  on  the 
Prussian  borders.  Gtoenlo  and  Idcfttenvwd^  Borkub  and 
Deventer  are  also  connected. 

GELDERN,  a  town  of  Germuiy,  in  Rhenish  Prussia,  on  the 
Kiers,  m.  K.  W.  of  DOsseldorf,  at  the  junction  of  railways  to 
Wesel  and  Cologne.  Pop.  (1905)  65^1.  It  has  an  ErangeHcal 
and  two  Roman  Catholic  churches  and  a  town  hall  with' a  fine 
council  chamber.  Its  industries  include  the  manufacture  of 
buttons,  shoes,  cigars  and  soi^  The  town  dates  from  about 
iioo  and  was  early  an  importsuif  fortified  place;  until  1371  it 
was  the  residence  of  the  counts  and  dukes  of  Gelderland.  Having 
passed  to  Spain,  its  fortifications  were  strengthened  by  Philip 
II.,  but  they  weps  raced  by  Frederick  the  Great,  Uie  town  havmg 
been  in  the  possession  of  Prussia  since  1703. 

See  Nettesheim,  Gesckkhte  dsr  Siadt  und  des  Amies  Geldcrn 
(Crefeld,  1863);  Henrichs,  Beitr&ge  zuf  innem  Geschickk  der  Stadi 
Gtldem  (Geldern,  1893} ;  and  Real,  Chromik  der  Stadt  und  Vmgegend 
von  Geldern  (Geldem,  1897)- 

CELL,  SIR  WILLIAM  (1777-1836),  EngUsb  classical  archaeo- 
logist, was  born  at  Hopton  in  Derbyshire:  He  was  educated  at 
Jesus  College,  Cambridge,  aind  subseqbenUy  dected  a  fellow  of 
Emmaniwl  College  (B^  1798,  M.A.  1804).  About  x8oo  he  was 
sent  on  a  diplomatic  mission  to  the  Ionian  islands,  and  on  his 
return  in  1803  he  was  knighted.  He  went  with  Princess  (after- 
wards Queen)  Caroline  to  Italy  in  1814  as  one  of  her  chamber- 
lains, and  gave  evidence  in  her  favour  at  the  trial  in  1S20  (see 
G.  P.  Qerid,  A  Queen  of  Indiscretions,  Eng.  trans.,  London, 
1907).  He  died  at  Naples  on  the  4th  of  February  1836.  His 
numerous  drawings  of  classical  ruins  and  localities,  executed 
with  great  detail  and  exactness,  are  preserved  in  tiie  British 
Museum.  Gell  was  a  thorough  dilettante,  fond  of  society  and 
possessed  of  little  real  scholarship.  None 'the  less  his  topo- 
graphical works  became  recogi^d  text-bookft  at  a  time  when 
Greece  ^nd  even  Italy  were  but  superfidaUy  known  to  En^h 
traveUera.  He  was  a  fellow  of  the  Royal  Society  and  the'Sodfity 
of  Antiquaries,  and  a  member  of  the  Institute  of  France  and  the 
Beriin  Academy. 

His  best-known  work  is  Pompeiana;  tife  Topography,  EiAifces  and 
Ornaments  of  PompeH  (1817-1832),  in  the  first  part  of  which  he  was 
audsted  by  J.  P.  Gandy.  It  was  followed  in  iSu  bT  the  Topography 
^  pjme  and  its  Vicimiy  (new  ed.  bjr  E.  H.  Bunbury.  1896).  H« 
wrote  also  Topography  0/  Troy  and  sis  Vicinity  (1804) ;  Geop^hy 
and  Antiquities  of  Ithaca  (1807);  Itinerary  of  Greece,  with  a  Com- 
mentary on  Pausanias  and  Strabo  (i&io,  enlarged  ed.  1827);  IHner- 
ary  of  the  Morea  (1816;-  republished  as  Harrative  of  a  Jo%tmey  in 
Ae  Mor$a,  1803).  All  these  troi^  have  been  supeneded  by  hter 
publications. 

GBLLERTr  CHRISTUN  fORCHTEOOTT  (1715-1769)^  German 
poet,  was  bom  at  Hainich^n  in  the  Saxon  Erzgebirgc  on  the  4th 
of  July  1715-  After  attending  the  famous  school  of  St  Afra  in 
Mdssen,  he  entered  Leipzig  University,  in  1734  as  a  student  of 
tbeology,-aiiid  on  completing  his.studi^  in  1739  wasior  two  years 
a  private  tutor.  Returning  to  Leipzig  in  1741  he- contributed 
to  the  Bremer  BeiMlge,  a  periodical  foufuled  by  foimcr  disciples 
o{  Johann  Christtq^  Gottsdied, ,  who  had  revolted  from  the 
pedantry  of  his  sdiool.  Owing  to  shyness  and  weak  health 
Gdlert  gave  up  all  idea  of  entmng  the  ministry,  ^nd,  Establishing 
himself  an, ,1745  as  privatdocent  in  philosf^^hy  at  the  university 
of  Leipzig,  lectured  on  poetry,  rhetoric  and  literary,  ^yl?  witb 
much  success.  In  1 751  be  was  ^pointed  e:rtraordinary  professor 
of  philoac^hy,  a  post  which  he  held  until  his  death. at  Leipzig 
on  the  13th  of  December  1769. 

The  esteem  and  veneration  in  whidi  Gellert  was  held  by  the 
atudntts,  and  indeed  by  peraops  in  all  classes  of  society,  was 
unbouodn^t  And  yet  duie  perhaps  less  tfr  his  impvalled  popularity 
aS  a  lecturer  OMl  vritsF  than  to  his  personal  du^racter.  He  .was 
the  nobleqt  and  most  amiable  ol  m^,  generous,  tender-heartetl 
and  x>f.  unaffected  piety  and  hwmiUty*  •  He  wrote  in  order  tq 


raise  the  religious  and  moral  cfaaradter  of  the  pe<q>Ie,  and  to  this 
end  employed  language  which,  though  at  times  prolix,  was  always 
correct  and  clear.  He  thus  became  one  of  Uie  most  popular 
German  auUiors,  and  some  of  his  poems  enjoyed  a  celebrity  out 
of  pn^rtion  to  their  literary  v^e.  This  is  more  particulaily 
true  of  his  Pabdn  und  Endhiwtgen  (i746--r748)  and  of  ilk 
Geisllu)keOde»midlMder{t757y.  Thefablea,for  vdiichhetook 
La  Fontaine  as  his  noodd,  are  simi^  and  didactic  The 
"  spiritual  songs,"  though  in  force  and  d^nity  they  cannot 
compare  with  the  older  church  hymns,  were  recdved  by  Catholio^ 
and  Protestants  with  equal  favour.  Some  of  them  were  set  to 
music  by  Beethoven.  Gellert  iwrote  a  few  comedies:  Die 
Betschwester  (i745)>  Die  h^anke  Prau  (1748),  Das  Los  in  der 
Lott^ie  (1748),  and  Die  tartUchen  Sckmestern  (1748),  the  last  of 
which  was  much  admired.  His  ndvel  Die  sckwedisc^e  GrU^n 
von  G.  (r746),  a  weak  imitation  of  RichardsDn'&  Pamela,  is 
remarkable  as  being  the  first  German  attempt  at  a  p^chological 
novel.  Gellert's  Briefe  (letted)  were  regarded  at  the  time  as 
modds  of  good  style. 

See  Gellert'e  SdmUiche  Schriften  (&nt  edition,  10  vols.,  Leipzig, 
1769-1774;  last  edition,  Berlin,  1867).  SSmtliche  Fabeln  vnd  £rsaA. 
lungen  have  been  often  published  separately,  the  latest  edition  In 
1896.  A  selection  of  Gellert's  poetry  (with  aft  excellent  introdaction) 
will  be  found  in  F.  Muncker,  Die  Bremer  BeitrSte  (Stuttgart,  1699); 
A  translation  by-  J.  A.  Murlw,  Gdkrt's  F«iAes  and  other  Ptmu 
(London,  1851).  For  a  further  account  01  Gellert's  life  and  work 
see  lives  by  J.  A.  Cramer  (Leipzig,  I774)i  H.  DOring  (Greiz,  1833), 
and  H.  O.  Nietschmann  (2nd  ed.,  ' Halle,'  1901);  also  Gellerts 
Ta^ehuch  aus  dem  Jahre  1761  (2nd  ed.,  Leipzig,  1863)  and  Gellerts 
Brtefmechsd  mit  Demois^  LuciMs  (Leipzig,  iSas). 

OELLERT,  or  Kiixhakt,  in  Wel^  traditional  history,  the  dog 
of  Llewellyn,  ptince  of  Waies.  The  dog,  a.  giieyhound,  wa» 
left  to  guard  the  cradle  in  which  the  infant  heir  dept.  A  mil 
enters,  and  is  about  to  attack  the  child,  when  Gellert  flies  at  him. 
In  the  strug^e  the  cradle  is  upset  and  the  mfant  falls  underneath. 
Gellert  kills  the  wolf,  but  when  Prince  Llewellyn  arrives  and 
sees  the  empty  cradle  and  blood  all  around,  he  does  not  for  the 
moment  notice  the  wolf,  but  thinks  Gellert  has  killed  the  babyi 
He  at  once  stabs  him,  but  almost  instantly  finds  his  son  safe 
under  the  cradle  and  realizes  the  dog's  bravery.  Gellert  is 
supposed  to  have  been  buried  near  the  village  of  Beddgelert 
(*'  grave  of  Gellert  "),  Snowdon,  where  his  bomb  is  stUl  pointed 
out  to  visitors.  The  date  of  the  incident  is  traditional^  given 
as  itos.  The  incident  has  given  rise  to  a  Webh  provorb,  "  I 
repent  as  much  as  the  man  who  slew  his  greyhound."  The  whole 
story  is,  however,  only  the  Welsh  version  <3i  a  tale  king  b^ortt 
cumnt  in  Enn^  n^di  is  traced  to  the  Indian  Pandiatafiira 
and  perhaps  as  far  bade  as  soo  bxi. 

.  See  W.  A.  Clouston,  Popuktr  Tales  and  Fictums  (1887);  D.  E. 
Jenldns,  Bedt^fderL  its  Facts,  Fairies  and  Folklore  (Portniadoc, 
1899)-  _     .  .  ■ 

aEUJ0S(  AULTJS  (c.  A.D.  130-180),  Latin  author  and  gram- 
marian, probably  bom  at,  Rome.  He  studied  grammar  and 
rhetoric  at  Rome  and  philosophy  at  Athens,  after  which  he 
returned  to  Rome,  where  he  held  a  judicial  office.  Hts  teachers 
and  friends  included  many  distinguished  meit^SiiIpicius 
ApoUinariSj  ^erodQq  Atricus  ao.d  f  ronto.  His  ''^co'k,  the 
Noctes  Atitcfle,  takes  its  uame  from  having  been,  begun  during 
the  long  nights,  of  a  winter  whicl;  he  spent  in.  Attica.  He  af ter- 
wardscontinueditatKome.  Itiscompiled  outof  an  Adversaria, 
or  commonplace  book,  in  which  he  hfiid  jotted  down  everything 
of  unusual  interest  that  he  heard  in  convmati^n  or  read  in 
books,  and  it  comprises  notes  on  grammar,  geometry,  philosophy, 
history  and  almost  every  other  brapch  of  l^owledg^.  The  work, 
which  is  ttttuly  ,deyoid  of  .sequence  or  arrapgement,  is  divided 
into  twenty  books.  All  these  have  come  down  to  us  except 
the  eighth,  of  which  nothing  renmns  but  the  index.  The 
Noctes  Atticae  is  valuable  for  the  insight  it  affords  into  the  nature 
of  the  society  and  pursuits  of  those  times,  and  for' the  numeroiis 
excerpts  it  contains  from  the  works  of  lost  ancient  authors. 

Editio  princeps  (Rome,.  1469);  the  best  editions  , are  those  ot 
Gronovius  (1706)  arid  M.  Hertz  (1883-1885;  6ditio  minor,  1886, 
revised  by  C.  Hosius,  1903,  with  blbKograi^by).  There  is  a  trahs* 
lation  in  Engjiih  \rf  W.  Beloe  (1^5),  and^  Ui  French  by  variatfs 
hands  (1896)-.  St»Satldvh^itt  <^^Scka,:l.Jis^},plp,^  . 
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OELUVaRA  [Geixivake],  a  minipg  town  of  Sweden  in  the 
district  (fffff)  of  Norrbotten,  815  m.  ^.  by  £.  Qf  StodUxolm  by 
eAH.  It  lies  in  the  well-nigb  uninhabited  re^o,  of  Swedish 
lAplalAi,  43  m.  N.  of  the  Arctic  Circle.  It  owes  its  importance 
to  the  iron  mines  in,  the  mountain  Malmberget  4^  m.  to  the  north, 
rising  to  2024  ft.  above  sea-level  (830  ft.  above  Gellivara  town). 
Paring  the  dark  winter  months  work  proceeds  by  the  aid  of 
electric  light.  In  1864,  the  mines  were  acquired  by  an  English 
company,  but  abandoned  in  1867.  In  1884  another  English 
company  took  them,  up  and  completed  a  provisional  railway 
from  Malmberget  to  LuleA  at  the  head  of  the  GuU  of  Bothnia 
(127  m.  S.S.E.),  besides  executing  a  considerable  portion  of  the 
[weliminary  works  for  the.  continuation  of  the  Une  on  the 
Norwegian  side  from  Ofoten  Fjord  upwards  (see  Nakvzk).  But 
this  company,  after  eztractin^g  some  150,000  tons  ore  in  x88S~ 
1889,  went  into  liquidation  in  the  latter  year.  Two  years  later 
the  mines  passed  into  the  hands  of  a  Swedish  company,  and  the 
railway  was  acquired  by  the  Swedish  Government  The  output 
of  ore  was  insignificant  until  1892,  wheu  it  stood  at  178,000  tons; 
but  in  1902  it  amoxmted  to  1,074,000  tons.  Three  miles  S.W. 
rises  the  hill  Gellivara  Dimdret  (3700  ft.),  from  which  the  sun  is 
visible  at  midnight  from  June:  5  to  July  11.  The  population 
of  the  parish  (about  6500  sq.  m.)  in  1900  was  11,745;  the  greater 
part  of  the  population  being  congregated  at  the  town  of  Gellivara 
atid  at  Malmberget. 

OBLHBAUSBN*  a  town  of  Germany,  in  the  Prussian  province 
of  Hesse-Nassau»  on  the  Kinzigf  37  m.  £.N.£.  of  Frankfort-on- . 
Main,  on  the  railway  to  Bebra.  Pop.  4500.  .  It  is  romantically 
situated  on  the  slope  of  a  vine-dad  hill,  and  is  still  surrounded 
by  ancient  walls  and  towers.  On  an  island  in  the  river  are  the 
ivy-covered  ruins  of  the  imperial  palace  which  Frederick  I. 
(Barbarossa)  built  before  11 70,  and  which  was  destroyed  by  the 
Swedes  during  the  Thirty  Years'  War.  It  has  an  interesting 
and  beautiful  chiirch  (the  Marien  Kirche),  with  foiu'  spires  (of 
which  that  on  the  transept  is  curiously  crooked),  built  in  the 
13th  century,  and  restored  in  1876-1879;  also  several  other 
ancient  buildings,  notably  the  town-hall,  the  FUrstenhof  (now 
administrative  offices),  and  the  Hexentfaurm.  India-rubber 
goofls  are  manufactured,  and  wine  is  made.  Gelnhausen  became , 
an  imperial  town  in  x  169^  and  diets  of  the  Empire  were  frequently 
held  within  its  walls.  In  1634  and  1635  it  suffered  severely  from 
the  Swedes.  In  1803  the  town  became  the  property  of  Hesse- 
Cassel,  aiid  in  1866  passed  to  Prussia. 

GELO.  son  of  Deiuomenes,  tyrant  of  Gela  and  Syracuse.  On 
the  death  of  Hippocrates,  tyrant  of  Gela  (491  B.C.),  Gelo,  who 
had  been  his  commander  of  cavalry,  succeeded  him;  and  in  485, 
his  aid  having  been  invoked  by  the  Gamori  (the  oligarchical 
landed  proprietors)  oif  Syracuse  who  had  been  driven  out  by 
the  populace,  he  seized  the  opportunity  of  making  himself  despot. 
From  this  time  Gelo  paid  little  attention  to  Gela,  and  devoid 
himself  to  the  aggrandizement ,  of  Syracuse,  which  attained 
ejctraordinary  wealth  and  influence.  When  the  Greelfs  solicited 
his  aid  against  Xerxes,  he  refused  It,  since  th^  would  not  give 
him  command  of  the  fOlied  forces  (Herodotus  vii.  171].  In  the 
same  year  the  Carthaginians  invaded  Sicily,  but  were  totally 
defeated  at  Himera,  the  result  of  the  victory  being  that  Gelo 
became  lord  of  all  Sicily.  After  he, had  thus  established  his 
power,  he  made  a  show  of  resigning.it;  but  his  proposal  was 
rejected  by  the  multitude,  and  he  reigned  without  opposition 
tiU  his  death  (478).  He  was  honoured  as  a  hero,  and  his  memory 
was  held  in  such  .respect  that  when  all  the  brazen  statues  of 
tyrants  were  condemned  to  be  sold  in  the  time  o{  Timoleon 
(150  years  later).fin  exempt;ion  was  made  in  favour  of  the  statue 
of  Gelo. 

Herodotus  vii.;  Diod.  $ic.  xL  20-38;. 'see  also  Sicily^  Eistory, 
and  Syracuse  ;  for  his  aAna  qee  KmasuATrcs :  Sicily. 

GBL5EB8IUH,  a  drug  consiating  of  the  root  of  Gelsemium 
nitidum,  a  clinging  shrub  of  the  natui;al>  order  Logania,ceae,  having 
a  milky. .jujce,  opposite,  lanceolate  shining  leaves,  and  axiUary 
clusters,  qf  from  one  to  five  large,  funnel-shaped,  very  fragrant 
yellow  flqwers,  whose  perfume  has  bee^  con^ared  with  that  of 
the  wallflower.   The  fruit  is  composed  of  two  separable  jointed 
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pods,  containing  numerous  flat^^inged  seeds.  The  stem  often 
runs  undeiiground  for  a  considwable  distance,  and  indiscdiBinately 
with  the  root  it  i&  used  in  medicine.  The  plant  is  a  native  of 
the  United  States,  growlDg  on  rich  clay  s(nl  by  the  »de  of  streams 
I  near  the  coast,  from  Virg^a  to  the  south,  of  Florida.  In  the 
United  States  it  is  c(»nraonly  known  as  the  wild, .  yelK)w;ior 
Carolina,  jessamine,  although  in  no  way  related  to  the  true 
jessamines,  which  belong  to  the  order  Oleaceae.  It  was  flrst 
described  in  1640  by  John  Parkinson,  who  grew  it  in  his  garden 
from  seed  sent  by  Tradescant  from  Virginia;  at  the  present  time 
it  is  but  rarely  se^n,  ev^  in  botanical  gardens,  in  Great  Britian. 

The  drug  contains  a  volatile  oil  and  two  potent  aUtaloids, 
gelseminine  and  gelsemine.  Gelseminine  is  a  yellowish,  bitter 
substance,  readily  soluble  in  ether  and  alcohol.  It  is  not  em- 
ployed therapeutically,  Gelsemine  has  the  formula  CuHibNOb, 
and  is  a  colourless,  odourless,  intensely  bitter  solid,  which  is 
inscduble  in  water,  but.  readily  forms  a  soluble  hydrochloride. 


Gelatmiian  ntftjum,  half  natural  ^ze;  flon-er,  nat.  size. 

The  dose  of  this  salt  is  from  iVth  to  Voth  of  a  grain.  The  British 
Pharmacopoeia  contains  a  tincture  of  gelsenuum,  the;  dose  of 
which  is  from  five  to  fifteen  minims. 

The  drug  is  essentially  a  nerve  poison.  It  has  no.  action  on 
the  skin  and  no  marked  action  on  the  alimentary  or  circulatory 
systems.  Its  action  on  the  cerebrum  is  slight,  consciousness 
being  retained  even  aiter  tpxic  doses,  but  there  may  be  headache 
and  giddiness.  .  The  drug  rapidly  causes  failure  of  vision,  diplopia, 
ptosis  or  falling  of  the  upper  eyelid,  dilatation  of  the  pt^il,  and 
a  lowering  of  (he  intra-ocular  tenaon.  This  last  action  is 
doubtful.  The  symptoms  appear  to  be  due  to  a  paralysis  of 
the  motor  cells  Uiat  oontrol  the  internal  and  external  ocular 
jmuscles.  The  most  marked  action  of  the  drug  is  upon  the  anterior 
comua  of  grey  matter  in,  the  spinal  cord.  It  can  be  shown  by  a 
process  of  experimental  exclusion  that  to  an  arrest' of  fimction. 
of  these  cells  is  due  the  paralysis-  of  all  the  voluntary  muscles  of 
the  body  that  follows  the  administratiou  of  gelsemium  or  gelse- 
mine. Just  before,  death  the  sensory  part  of  the  spinal  cord 
its  also  paralysed,  general  anaesthesia  residting.  ■  The  drug  kills 
|by  its  action  on  the  respiratory  centre  in  the  medulla  oblongata. 
Shortly  after  the  administration  of  even  a  moderate  dose  the 
respiration  is  slowed  and  is  ultimately  arrested,  this  being  the 
cause  of  death.  In  cases  of  poisoniog  the  essential  tieafment  is. 
artificial  rc^Mration,  which  may.  be  ^ded  by  the  subcutaneous 
exhibition  of  strychnine. 

;  Though  the  drug  is  still  widely  used,  the  rational  indications 
for  its  employment  are  singularly  rare  and  uncertain.  The  con- 
ditions in  which  it  is  most  frequently  employed  are  conyulsions, 
!brpnchitis,  severe  and  purppseljessfcoughing,  myalgia  or  muaodar. 
pain,  neuralgia  and  various  vague  forms  of  pain. 
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08  aunleta.  '  The  O^Uic  poem  Ai0ik&,  reputed  to  be  of  very  early 
though  unknown'  date,  Is  rich  in  slhisioos  to  the  virtues  oi  nu^y 
df  the  s^m-stones.  Many  of  the'  medical  arid  other  vbtlies  of 
ptedous  Btoiies  were  evidently  attributed  to  them  on  the  well- 
kflovn  doctrine  6f  signatures.  Thus,  the  blood-red  colour  of  a 
fine  i«sper  suggestdi  that  the  stone  would  be  useful  in  faaem(;rr- 
rhage;  a  green  jasper  would  bring  fertility  to  the  soil;  and  the 
purple  wine-colour  of  ametlryst  pointed  to  its  value  as  a  pre- 
ventive of  iiitoiication.  ,  Many  of  the  superstitibns  came  down 
tp  ihodem  tiit^es,  and  even  at  the  present  day  the  bdief  in' "  tacky 
stones  "  is  by' tlb  means' extmct. 

BiBbiooRAFSV. — The  most  compretienaive  wcnlc  on  gent-6tDiies  I« 
PiofoMor'  Max  Bauer's  Edeltirinkimdc  (iBg6),  tiaiulated,  with 
additioiuv  by  L..  L  Spencer  under  the  title  Precumt  Stones  (1904). 
Less  detailed  aieTrotesaor  P.  Groth's  Gmndriss  der  Eamivtnhmde 
(1887)  ^nd  Professor  C.  Ddelter's  Edetsieinkunde  (1893).  Sir  A. 
H.  Charcb'b  Pncioiu  Stones  (190s),  intended  as  ft  guide  to  the^ 
eidlactian  in  the' Victoria  and  Albert  Maseom,  is  a  CQOvement 
iatroducUon;  and  Pfofawop  H.  A.  MicFs>  CantCM-  Lectures  at  tjae 
Society  of  Arts  on  Precious  Stones  (1896)  .may.  be  studied  with 
advantage*  For  American  stones,  the  valuable  work  of  Dr  G.  F. 
Ktinz,  TTu!  Cans  and  Precious  Stones  of  N.  America,  is  a  standard 
authority ;  and  the  Annual '  Rapoits  of  thife  writer  and  others, 
published  1^  the  Qtoiofpcal  purvey  of  the  .United  States  in  the 
Mineral  Resources,  form  a  repertory  of  valuable  information  tm 
precious  stones  eenerat.  Tne  articles  in  The  Mineral  Industry 
(founded  by  K-T.  Rothwell)  should  also  be consalted.  SeeKkewtse 
O.  C.  Fanington,  and  Gem  Unterals  (Chi^a,  iQt^)-  For 
optical  cbaracteEs  reference  should  be  oiade  to  G.  F.  H.  Smith,  The 
HerbafSmUh  RehacUmeter  (Londoiv  Z907) ;  L.  Claremont;,  The  Gem- 
Cutter's  Crafl  O^adon,  1906);  W.  Goodchild,  Precious  Stones 
(Londoui  »9M)i  (F.W.R.*) 

2.  Gzia  IN  Asi  ■ 

'  In  lirt,  the  word  Gem  fs  the  general  term  for  precious  stoneS 
when  engraved  with  designs,  whether  adapted  for  xaHagio^payl's, 
sigillum,  inetgHo),  or  m^uly  for  artistic  effect  {imagines  ectyfae, 
cameo).  They  'feiiSt  in  a  very  large  numbo:  of  undoubtedly 
genuine  cAd  eiAtixpAes,  extending  from  the  mists  of  BabjdoiUan 
antiquity  to-tbe  decliheef  Roman  civilization,  and  again  starting 
with  a  new,  but  teste  brigitial  impulse  on  the  re'Wval  of  drt.  Apart 
Irott  -wcH^kmanship  they  possess  the  charms  of  colour  deep,  rich, 
and  varied,  of  roatet^  unequalled  far  its  endurance,  and  of 
ictttAty',  -A^ddh  in  tnaiiy  instances  haa  been  enhanced  by  the 
remoteness  oi  the  lands  whaice  they  caaiew  the  fortuity  of  their 
occutrence;'  Iftese  <^atiUesl  united  wtthhl  die  amaU  compass  trf 
ft  Efem'were  i«edsdy<  slicb  as  were  requited  in  a  seal  as  a  thing 
of  cABstant'  use,'  so'  huifienable  in  its  tK)68eSsi(m  -as  to  become 
liaturally  a' personal  omaiment  and  an  attractive  medium  of 
artisti£«kill,  no  less  than  the  centT«  Of  traditicdti  or  of  refikibus 
and  le^ndairy  a696ciatioQs>.  As  regards  the'na,tions  of  claifiical 
antiquity,  aU  seals  are  classed  as  gems,  though  in  many  cases  the 
material  is  not  such  as  would  strictly  come  under  that  headibg, 
and  preclons  stones  in  ^the-mod^  sense  are  hardly  known  to 
occur.  'On'  the  othcff  hbnd  it  must  not  be  siipposed  that  gems 
engraved  in  hitagliO'Were  fieoessarity  eihpldyed  as  sehls.  '  At  all 
p^ods  maJvy-iiJtag^osiMre  found  whkh' could  not  have  be^i  so 
employdd  iKthont'^reat  difficulty;  Iw  Greece  und  R<Hne,  wSthin 
historic  tim^'gcms  «ere  wnm  engraved  trith  designs  ttf  Show 
thist  the  be«m  waS  an  odherMit  vt  a  particular  WMsh^,  the 
follower  of  a;  oetftain  philosopher,  -or  the  attached  subject  of  kn 
emperor.  However,  Speaking  generally,  the  intaglio  engraving  is 
ameans  to  an  end,  B&niety,'a  seal4mpressionj  while  an  engravteg 
hvudiof  is.con^>leie  initsdf..  .    i  < 

Methj>ds-^f  Emgravihg  (see  M  under  L«B)AEy).™In  i;em- 
engr^yjixg  tte  prindf^  modem  Implement  is  a  wheel  or  minute 
copper  disk;  drivenin  the  manner  of  a  lathe,  and  moistened  with 
dive  oil  n^Lsed  wltli  emdyor  dlambnd  dust. '  There  Ss'hoclear 
pnx^  of  the  ose  among  tiu  smcientsi  of  a  Vrlicd  nttniuted  kthe^ 
wise,  b«t  wehnrb  aban^uit  tedicattons  of  dtilUng^ith  a  revolving 
toiri,  which  might -be -etthet  a  tdbulai  driU  making  a  ring-like 
defoessioii,  a  poinied  tool  makliMK  a  cup^e  slnldng.'orA'amaff 
whielirith  a  obtiiiqsfdge,'  ma^ng  a  boat-shaped  depcesaion. 

We  have  oneisqsulehcal  moifument  £ftdn  'PhiladelfiAiia  show-' 
ing  tbe<  tooi'i^  an-  iutagBo  engraver  (5aKtrt)XoNO(X(yy6^;'  See 
Aiksni9ckei<M&ieiittngen-  da-  AMt.  Inst.  w.  ^.  333).!  Un^ 


fortunately  the  relief  is  incomplete,  and  the  published  illustra- 
tion hmdequate.  It  would  seem,  however,  that  a  revolving  tool 
was  supiported  by  a  kind  of  ntitndrd,  and  actuated  in  primitive 
fashion  by  a  bow.  Aii  alternative  pUn  of  woiling  was  to  use  a 
splinter  tfiamond  set  in  a  faandte  and  applied  hke  a  graver. 
Both  systems  are  dearly  indicated  by  Plipy,  who  in  one  passage 
{H.N.  xxxvii.  60)  states  that  diamond  splinters  are  sought  out  by 
gem  engravers  and  set  in  iron,  and  so  easily  hollow  out  stones  of 
any  degree  bf  hardness;  while  elsewhere  (H.N,,  xxxvii.  200)  he 
speaks  of  the  spedal  efficacy  of  the  fervor  terd>rarum,  the  vehement 
action  of  drills.  A  third  method  is  also  indicated  by  Phny  (ibid.) 
when  be  speaks  of  the  use  of  a  blunted  tool,  which  must  have  been 
moistened  and  supplied  wfth  emery  of  Naxos. 

A  four-sided  pendant  <rf  the  Hellenistic  period  published  by 
Furtw&ngler  (Antike  Gemmen,  GescH.  p.  400)  shows  clearly  the 
successfvc  st^es  of  the  operation.  On  side  a  the  subject  is 
sHghtly  sketched  in  with  the  diamond  pcAat.  On  side  b  the 
deepest  parts  of  the  figure  have  siso  been  roughly  scooped  out 
with  the  wheel.  On  sides  c  and  d  the  wheel  work  is  fairly  com- 
plete, but  the  finer  internal  work  has  not  been  begun. 

After  the  design  had  been  completed  the  stone  must  have 
received  a  fiilud  polish  on  its  surface,  to  obliterate  any  erroneous 
strokes  of  the  first  sketch;  but  this  process  was  not  carried  as  far 
as  in  modem  work.  It  is  a  popular  error  to  suppose  that  a  high 
degree  of  internal  polish  is  a  proof  of  antiquity-  If  the  interior  of 
the  design  fifasf  a  high  degree  of  polish  it  may  be  either  andcnt  or 
modem,  orit  may  be  anandent  stone  repolished  in  modem  times. 
If  it  has  a  matt  surface  uniform^  produced  by  intention,  it  is 
probably  modem.  If -the  design  is  slightly  dimmed  and  worn  or 
scratdteid  the  stone  may  be  antique,  but  is  not  necessarily  so, 
since  modem  engravers  have  observed  this  peculiarity,  and  have 
imitated  it  with  a  success  which,  were  there  no  other  grounds  oi 
suspidon,  might  escape  detection. 

History. — It  has  been  a  subject  of  controversy  whether  the 
first  hif ancy  of  the  art  was  passed  in  Egypt  or  in  Babylonia,  but 
it  seems  highly  probable  that  it  was  developed  in  Babylonia, 
whence  at  any  rate  the  oldest  examples  of  engraved  gems  at 
'  present  known  are  obtained.  It  does  not  necessarily  follow, 
;  however,  that  Egypt  was  therefore  a  pupiL  It  may  well  be  that 
'  the  art  was  devel<^)ed  independently  in  the  two  countries,  although 
'  cert^n  points  ot  possible  contact  m  respect  of  jthe  forms  employed 
I  will  be  described  bdow  in  the  section  dealing  with  primitive 
;  Egypt. 

Babylonia. — ^At  a  very  remote  period  the  cylindrical  form  of 
I  stone  was  introduced  and  became  the  approved  shape,  while  the 
I  technical  'Skill  of  the  artist  was  still  slight,  and  the  traces  of  the 
Cools  employed  (drill  and  pencil  point)  weit  still  unconcealed. 

'The  (^linder  was  suspended  by  a  string  and  used  as  a  seal. 
■  Impres^ns  of  cylinders  are  frequent  on  contract  tablets.  If  one 
<(^'the  parties  cannot  use  a  seal  he  makes  a  nail-mark  in  lieu 
'  thereof;  as  ^  recorded  in  the  documrat. 

But  fibm  a  timb  that  was  still  ctHnparatfvdy  eaiiy  the  en- 
gravers could  work  with  con^derable  sdiill  in  the  hard  st<m&  In 
particular  b  cylinder  may  be  quoted  ^  the  de  Clercq  Cdlection 
'  besiring  the  name  of  Saigon  I.  of  Agade,  who  is  placed  about 
3506  B.C.-  '  "fbe  cylinder  is  engraved  with  the  king's  name  and 
titles  and  two  symmetrically  disposed  renderings  of  Izdubar,  witb 
a  yas*  of  flowing  water  giving  drink  to  a  bull.  The  whole  is 
treated  in'  a  convMti6nalized  style  that  indicates  long  traditions. 
An  imponani  eatly  cylinder  in  the  British  Museum  is  inscribed 
withtheMmeof aviceroyof Ur-Gur,kingbfUr(about  2500 n.c). 
The  engraymg  aho^  Ur^Gur  bdng'led  into  the  presence  oil  Sin, 
the  mooo^god.' 

The  cylhider  seal  was  adopted  by  the  Assyrians,  and  so  was 
carried  on  (Scmtinuously  till  the  time  oi  the  Peraan  conquest  of 
Babylon  (53S  Bx;.).  Meanwhile,  as  an  &h«native  fiffm  the 
;  conokial  seal, 'rounded  at  the  top  and  having  a -flat  base  f<v'the 
intagUo,  cahte  into  use  beside  the  cylinder. 

In  Btylethe  Assyrians  carried  on  the  Babylonian  tradition,  but 
with  no  freedom  of  design.  Subjects  and  treatment  became 
rigld^  «onvent)onal. 

'    AfUt^the  Ftfuan  conquest  the  victors  adopted  the  cinder 
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PlATE  I. 


i-S.— ORIENTAL. 

1.  BabylcmlanaBteSumeriaiOC^inderofaVlcerayoiUr-Gw<orUr-EnKur), 

ajoo  B.C.  * 
a.  Assyrian  Cylinder.    Woman  tdoring  Goddesi. 

J.  Assyrian  Cylmder.    Aflsur  worshipped  by  two  Awyriwi  kings,  and 
diTiDfi  AitnuunU. 

4.  Persian  Seal  of  Darius  igoo  a.c.).    Lion  Hunt 

5.  Graeco-Persisa  ScarabacHd.    Boar  Hunt. 

6-is.— CRETAN  AND  MYCENAEAN  INTAGLIOS. 

6.  Cretan  Syrobots. 

7-  Man  and  Bull.  Crele. 
&  Lions  and  Column.  lalysus. 
9.  Daraun.  Crete, 
lo.  Lioness  and  Deer. 
Xl-ij.  Three-sided  Siooe.  Peloponnesus. 

14-  Han  and  Bull.  Crete. 

15-  Bull  and  Palm.  lalyaua. 


i^iS.— GEMS  OF  THE  ISLANDS. 
16.  GoddMsonWiives.  Bitdi. 
IT.  Lion  and  Goat. 
iS.  Berades  and  NemiB. 


ig.— PHOENICIAN  SEAL,  inscribed. 


30-16.— GRAECO-PHOENICIAN  SCARABS  FROM  THARROS. 
30.  King,  enthroned. 
SI.  Bes  with  Anielope  and  Hound. 
».  Bes  widi  Lions. 

33.  Warrior. 

34.  Egyptian  Device. 

35.  Bes  and  Goats, 
sis.  Hawit  of  Horns. 


All  the  above  are  in  the  British  Musenm. 


XI.  56a. 
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a^-34— EARLY  GREEK  SCARABS  AND  SCARABAEOIDS. 
17.  nulo  and  Persephone.    (New  York.) 
as.  Borcfls  and  OrcithjriB.    (New  York.) 
sg.  Youth  and  Dog. 

30.  Archer  feeling  Arrow  Hp.    (Lord  Southcik.) 

31.  Sutyr  and  Wine  Cup. 
33.  Arcner  and  Dog. 

33.  SUyi  with  Wiaeskin. 

34.  Atbau  wiih  (SoTBon  Spoils. 

3S_44._  FINEST  GREEK  SCARABS  AND  SCARABAEOIDS. 

35.  Head  of  Young  Warrior. 

36.  Lyre  Player.     (Cockerel  1  Cd I.) 

37.  Crane,  wilh  Deer's  Aniler. 

38.  Head  of  Eos. 

39.  Lyre  Player,    (Woodhouse  Coll.  and  B.M.) 

40.  Lyre  player,  sinned  by  SjTie^. 

41.  Slork  and  GmsshopptT,  signed  by  Dexamenos.    (Si.  Pctctsbuig.) 
4>.  FI>inK  Crane,  signed  by  Dexamenos.    (St.  Petersburg.) 

43.  Flying  Goose. 

44.  Lioa  and  Slag. 

4^54.— ETRUSCAN  SCARABS. 

45.  Achilles  in  Retirement. 

46.  Viaory. 

47.  CaiNuieus  struck  by  the  Bolt. 

48.  Her:icle9. 

40.  CatKineus  struck  hj  the  Bolt. 

50,  Arhillcs. 

51.  Heracles  and  CycDUS. 
53.  Heracles. 

53.  Heracles  and  the  Lion. 

54.  Ikfackum  band.iging  Philocletea. 

.-Ml  the  above  are  in  the  British  Museum, 


55-57  — GREEK  GEMS. 

5S-  Girl  with  Scroti  and  Lyre. 

S6.  Girl  with  Walet-Jar. 

57-  Head  of  Aristippus — Deities. 

S8-6I.— SIGNED  GEMS. 

58.  Asclefutis  of  Aulos. 

59.  Citharbt  of  Allion. 

60.  Medusc  of  Scion. 

61.  Heracles  of  Gnaios. 

6a-70.— ROMAN  GEMS. 

6a.  portrait. 

63.  Head  of  Trajan  Decius. 

64.  Ares  and  Aphrodtle. 
(■S.  Jupiter  of  Heliopolis. 

66.  Artcmb  of  Ephcsua. 

67.  So-c-illed  Psyche. 

65.  So  called  Psj-che. 

69.  Minerva  with  Mask,  Stamp  for  the  Ere  Balsam  of  Herofdiilua. 

70.  Helios. 

71-73.— CHRISTIAN  GEMS. 

71.  Crudtixion. 

73.  Good  Shepherd.  Jonah. 

,3_76_E1GHTEENTH  CENTURY  GEMS. 

73.  Achilla  of  Pampbilus,  copied  from  the  anliqu^ 

74.  Eros  and  Psyche,  by  Pichlcr. 

7I.'  At'hcnaffrom^mnleyBuslil^^i^dll^ 
unless  oitierwisc  slated. 
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form  of  the  conquered,  and  continued  to  use  it.  A  Persian 
cylinder  seal  of  Darius  ipt6bably  abont  500  B.C.)  In  the  BHtfA 
Museum  shows  the  king  in  his  chariot^  tnnsfixing  a  lion  with  Yob 
arrows,  in  a  palm  wood.  Above  is  the  imaged  emblem- <rf  the 
Persian  deity  Ahutamazda.  The  insciiption  j^srtsi  tht  atHne  a«d 
titles  of  Oanus  fii  the  Persian,  Sc3^hic  and  Babylonian  languages. 
The  stj^  is  accurate  and  minute.  The  idea  o(  the  lion  hunt  is 
borrowed  from  the  Assyrian  monilments,  but  the  engraver  has 
been  care^  to  make  the  necessary  changes  of  costmtae  and 
treatment.  The  cylinder  was,  as  might  be  anticipiited,  imitated 
to  a  certain  extent  by  peoples  of  the  Eastern  world  in  touch  Wit  h 
Babyl<Hua.  It  occurs  in  Armenia,  Media  andElam. '  Ittes'been 
found  in  Crete  {British  School  Anntua,  viU.  p.  77)  ioA  is  fteqUent 
in  (he  early  Cypriote  deposits.  In  some  Instances  H  hAs  heed 
found  unfinished  and  therefore  must  be  supposed  to  b>t  of  local 
manufacture.  Sometimes  a  direct  imitation  of  cuneiform 
characters  occurs  on  the  Cypriote  cylinden.  The  same  form  was 
also  employed  by  the  Phoenicians  (about  the  Stfa  century- 
7th  century  B.C.).  By  the  Greeks  and  Etruscans  it  -was  iiSied, 
but  only  rarely,  and  by  way  of  exception. 

Egypt. — We  must  go  back  to  the  remotest  periods  for  the 
ori^n  of  intaglio  engraving  in  i^ypt.  Recent  discoveriics  of 
tombs  <rf  the  earliest  dynasties  at  Abydos  and  Nagada-  have 
thrown  much  light  on  the  esiiy  stages  of  Egyptian  art,  and  have 
revealed  the  remarkable  fact  that  in  Egypt  (as  in  Babylonia)  the 
cylinder  was  the  eArlie^  form  used  for  the  purpose  -of  a  seal. 
The  cylinders  that  have  been  found  are  compamtfvely  few  itf 
number;  but  a  large  number  of  jar-stoppings  of  clay  ate  pre- 
served on  which  cylinder  designs  have  been  rolled  off  While  the 
d^y  was  still  soft.  Such  early  incised  cylinders  as  are  extant  are 
made  either  of  hard  wood  or  (as  in  an  instance'  in  the  BritiA 
Museum)  of  stone.  The  identity  of  form  ha&  been  thought  to 
indicate  a  connexion  with  Bal^lonia,  but  none  can  be  traced  in 
the  designs  of  the  respective  cylinders. 

Tlie  Egyptians  of  the  earliest  dynasties  had  an  adm&able 
command  of  hard  st<mes,  as  shown  by  their  beads  and  stone 
vases,  but  with  the  exception  of  the  cylinders  quoted  they  are 
not  known  to' -have  appKed  their  skin  to  the  production  of 
intaglios.  At  this  early  period  the  scarab  (or  beetle)  was  stUl 
unknown  as  a  gem-form.  It  was  only  about  the  time  of  the 
4th  dynasty  that  the  scarab  (^.f .)  was  first  introduced,  and 
gradually  took  the  place  of  the  cylinda-  as  the  prevaBIng  shape. 

The  Scdi'abaetK  saeer  (Egyptian,  Kheperer),  rolling  its  eggs  in 
a  ball  of  mud,  became  the  accepted  emblem  of  the  sUn-god,  and 
so  the  form  had  an  amuletic  value.  Scarabs  of  obsidikn  find 
crystal  date  back  to  the  4th  dynasty.  Others,  cokrse  a^ 
uninscribed,  belong  to  the  beginning  of  the  fitst  Tfaeban  empire. 
After  the  1 8th  dynasty  they  are  counted  by  thousfeinds.  While 
the  beetle  form  was  nlaturftEstiully  treated;  thii  'flkt-  siuface 
undertieath  was  well  adapted  to  receive  a  hierdj^y^c'  sigii. 
The  scarabs,  however,  are  by  no  means  the  <«ly  |^xiuct  of  the 
art.  We  bare  also  figures  of  all  kinds  in  tM  'nmnd  and'  ih 
intaglio — statuettes,  figures  of  animals  and  of  deifies,  and  sitdretf 
emblems  such  as  the  ankh  (or  crux  ans<ita)  alid  the'eye^  '  Among 
interesting  variations  frtmi  the  scarab  folr^  is  the  bbloi^  intaglio 
of  green  Jasper  in  the  Lpnvre  {GazeUe  ureh.,  rStS;  p.  41)  with  b 
design  on  both  sides.  It  represents  on  thb  obverse  Tethm^sis 
(Thothm,es)  n.  (iBoo  B.C.)  slaying  a  Hon,  and  identified  by^  hfe 
cartouche.  On  the  reverse  we  have  the-  satte  king  diftWing  h^ 
bow  against  his  enemies  from  a  war  chariot.'  Hie'stal^bs  of 
^Sypt  though  uninteresting  in  themsdveb,^constdered  as  ccam^l^ 
of  engraving,  hai^e  this  Aeddenttd  imporUaee  in  the  bistdry  of 
art,  that  .th^  furnished  flie  Phootlclami  witli  a  model-  which 
they  v«at  able  to  improve  as  regards'^e  Intaglfo  by  a  rntu* 
free  spirit  Of  design,  gathered  partly  from  Egypt  and  partly 
from  Assjma.  The  scarab  thus  improved  exercised' a  lasting* 
influence  on  the  later  history,  since,  as  Will  be  seen  ijelow;  it  wa6 
adopted  an(^  modified  both  by  Greeks  knd  EtttisCans;  '"■ 

Engraved  Cents  in  the  BiMe. — While  the  Phoenicians  lifevfe'  teft 
actnat-^pecfme^its'tb  show  witlj  what  sklfl' they  touM  atfotit  tlW 
systems  of  gem-^hgraving  prevaffing;  at  their  time  in  Egypt  arrif 
Assytb;  the  Israelites,  on  the  other  hkndf'have  left-  xtaUitf 


prave,  if  not  thefr  Affll,"Rt  kbst  the  mtkmHam  in  wUalctbeK'iwU 
engniired  gwut.'  "  Tbtf-vla  of  ijudaki  is  writtcv'iritb  a^ptm.  of 
iron  «nd  wiUi'  ttie  potM  of  a  idtimrtid  "  (Seoemt  cvjL  i>.  Tb 
pledge  his  word  Judah  gave  Tamkr  his-  signet,  -irftb  its  cord  for 
suspension^  ahd-^  Staff  (Cen.  xu^nic.'  wfacRiOelf'tfaisjpasiagD 
be  comparedw$th<tfabfrequent  uie  of "  ao^^'  in  a  neuptetical 
sense  in  the  Bible,  and' with  the-  Usi^  oi  tfaejBabyUiriuis  of 
CArrying  a  B«al  an:  etetriete- engraved  on  >ii  ivbbu^.  by 
Herodotus,  itimay  be  conchided  that  among  the  laneUtes  also 
every  taaB  o(  mark  at  leasc  wofe  a-»gaet;  HieSx  ic^Daiatanca 
with  the  use  Of  seals  in  Egypt  and  As^giSiia  see*  in  tfcitaiteniwrf 
thatniaraohgave7os^hj8ttignetringM«  bat^bf-lnmatitme 
(Gen.  kK.  4*),  aftd  that*  the  stone  whii:b  doaefl  thii  dim  of  liana 
was  sealed  by  Bajflua  wfth  kis  «wb  signet  and  wiCh  tbb  aiffiet  of 
his  lords  (banid  vf.  17).  Thenas^to  the  stones  whit^  7»eie  most 
prij«d,  Ezekid  (xxviii.  13),  speaking  <rf  the-^nli^'of  Tyre, 
mentions  "  the  sardius,  the  topaa  and  the  diamond,  the^  berylv 
the  onyx,  and  the'  jaspetj  the  sapphire,  the  emer^d  -  and  the 
carbuncle,"  stones  which  again  occur  in  that  mtfst  mentomUa 
of  records,  the  description  of  the  bteiAtplate  of -the  hlg^  priest 


Fig.  I.— Jewish  High  Priest's  Bnsastpbte. 


CExodus  xxvlli:  16-^1,  and  xxxix.  8->x4).  Twiift  stoAes 
grouped  In  four  rows;  each  with  tliim.  speidmenji,  mat  ^ 
arra^ted  Wa.  square,  so  as  to^ve  tIee-foWt  |daced  eiOier  tehi- 
eally  6x  hoHnMf ally:  <  It  thc^  are  ^ctfvet'tiie  wh^e  sijua^,-  ^heil j 
unless  the  Bititints'  supplfiid  the  het^essary  cbiilpensatjdn; 
they  thMSt  be  cut  in^an  oblong  f^nb,  aAd-'if'tlie  niMcs  engraVbd 
on  theiA  are  to  rub'teAgthWise,  as  is  the  mannfer  of  Assyrian 
cylinders,  then  tlie  stohes,  to  be  legible,  mfist  be  grouped  in  four 
horizontal  toWs  of  ffii^  Wh.  There'  is  ih  fact  no'rtason  to 
sof^wse  that  thfe'^ittis  oTtbe  breastplate  were  irt  aiiy^6ther  fom* 
than  that  of  c^UnderS  s'tidi  as  etbbuhded  t6  the 'knowledge  of 
the  Israelites,  with  this -possibility,  -howiver,  itat  they  'may 
have  bebn  cut  lengtHifays-'lQtOlkdfJcyiindersVlie  a'fnlgnienf^ 
one  oFieard  in  the  British  Museom^  whkh  bas'bc^d  moiknted'ftj 
bronze,  and,  as  a  remarkable  exception,  lias  been  set  Wftfr'thi^ 
small  precfous  tttittta  tidwmisrii^. "  If'cMdd'-uot'haVe'been  a 
seal,  faeicauM^df  Ifds  settih^,  -anid  bemuse  the  ins^^pHon  b  ntit 
rtvfcrsed;  -.Tlib  riaiiies'  of  the  twrfve  trlbes,  th<*  standaMS; 
as  has  beeA  thought,  way  have  been  engriaTed'.in  'tfiis'fEishlon,' 
fast  as  on  'the  itwo  tien^  stdbes  the  preceding  vetseif  '(lEiocfus 
**Viil.  9^i'r),''WSerfr"th*re  can  i>c  no  question  biit  th^t  ktUal 
naAte'WCTefcased;  ' '  Oh  these  two'stoiles  theonier  <*f  tW'hami^ 
Was  aclcortfing  to  ptWftogdititlirei,  and  thfe;  it^'^is'liki^iy;- ■*ouM 
apply  to  the  btieasfplate'ali».^;-TTiiacc^^  wi!*' 
^ow  how  the  ytdnes;  rupposihg'tteift'td'hav^ftii^'cy-Ukders  br 
hilff^cyfinders;  may^  hkve  lieen  arranged  consi^entiy  with  the 
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dtsdiptioiu  of  the  S^tiugiat.  lo  the  amnsmeitt  of  Jo8^u» 
(iii.  7.:5)  tlie  jasper  is  to  change  plftC«s  with  tb«  sapphire, 
the  amethyst  nith  t^e  agate,  and  the  onyx  with  the  beryl,  while 
our  version  dxHers  partly  ili  the  order  and  pai^y  in  the  names 
o£  the  stones;  but  probably  ia  ^  these  aiocounts:  the  names  had 
in  some  cases  other  meanings  than  those  which  they  now  carry. 
It  must  be  remembered  that  we  have  two  series  of  equivalents, 
nsmdy,  the  Hebrew  compared  with  the  Scptuagint,  and  the 
Greek  words  the  Septuagint  compared  .with  the  modem 
names,  which  t&  many  cases,  though  derived  the  Greek, 
have  chaaged  their  applications.  From- the  fact  that  to  each 
tnbe  was  asaigaed  a  stwe  of  different  colour,  it  may  be  taken 
that  in  each  case  the  oolcwr  wasonewbich  belonged  prescr4>tively 
to  Uie  tribe  and  was  symboMiZt  as  m  Assyria,  wh^  the  seven 
planets  a{^ropriated  each  a  spedal  colour  ^ee  Brandis  in 
Hermes,  1867,  p.  259  seq.,  and  de  Saulcy,  Revue  arcktoloiique, 
x869,;ii.  p.  91;  and  compare  Revelation  xxi.  12,  13,  where  the 
twelw  gates,  which  have  the  names  of  the  twelve  tribes  written 
upon  them,  are  grouped  in  four  threes,  and  19,  20,  where  the 
twelve  precious  stones  of  the  walls  are  given].  The  precious 
stones  which  occur  among  the  cylinders  of  the  British  Museum 
are  sard,  emerald,  lapis  lazuli  (sapphire  of  the  andefits),  agate, 
onyix,  .jasper  and  rock  crystaL 

GtM^Bnpamng  in  Greek  Lands. — ^We  must  now  turn  to  the  his- 
tory <rf  gem-engraving  in  Greek  lands.  Ilieexcavationsin  Crete  in 
the  £rst  years  of  the  30th  century  revealed  a  previously  unknown 
culture,  wUch  lasted  on  the  loiirest  computation  for  more  than 
two  thousand  years,  and  was  only  intorupted  by  the  national 
upheavals  which  preceded  the  opening  of  Greek  history  proper. 
(See  Crete;  Archaeology;  and  Aegean  Civilization.)  Through- 
out. tJie  whole  period  the  products  of  the  gem-engraver  occupy 
an  important  place  among  the  surviving  remains.  It  must  suffice, 
however,  in  this  place  to  indicate  the  chief  groups  of  stones. 

The  earUest  engraved  stones  of  Minoan  Crete  are  three-sided 
prian  seals,  made  of  a  soft  steatite,  native  in  S.£.  Crete  {Journ. 
of  Hellenic  Studies,  xvii.  p.  528).  These  are  incised  with  pictorial 
signs.evidentfy  belonging  to  a  rudimentary  hieroglyphic  system, 
and  are  dated  before  3000  B.C.  At  a  period  placed  by  A.  J. 
"Ev^Ds  between  2800  and  2200  the  method  ^ras  fidly  syitamat&ed 
and:  employed  on  the  signets,  as  well  as-  on  taUets  and  other 
mat^erials.  This  development  of  the  hieroglyphic  system  was 
accompanied  by  an  increasing  power  of  working  in  hard  material, 
and:  comdian  and  chalcedony  aupeneded  soft  steatite  iJonrn. 
of  Hell.  Studies,  xvii.  p.  334). 

Towards  2000  b.c.  a  highly  developed  linear  form  began  to 
supersede  the  pictorial  signs.  It  is  abundant  on  the  tablets, 
but  the  gems  thus  inscribed  are  comparativ^y  rare.  The  linear 
form  in  turn  died  out  some  six  hundred  years  later. 

The  signs  of  tJie  pictorial  sciript  incised  on  the  gems  are  re- 
{ipKsentations  of  objects,  expressed  with  predsioo,  but  giving 
little,  scope  for  tjbe  higher  side  of  the  gem-engraver's  art. 
Simidtaneauslyy  however,  with  the  use  of;  the  script,  a  high 
degree  of  skill  was  acq^u:ed  by  the  engravers  in  rendering  animal 
and  human  forms.  Scenes  occur  of  ritual  observance,  bunting^ 
animal  life,  and  strange  compounded  forms  -  of  deipons.  ,  The 
excavations  did  not,  yield  a  Urge  number  of  ori^nal  gems  of  this 
^lass,  but  Sk  great  number  of  clay  aealings  from  such  signets  were 
discovered-  That  they  were  ^chrorwws  with  the  .use  of  the 
forms  of  script  ^escribed  abovjc  is  proved  by  U^e  fact  that  in  the 
pahkce  4jt  Cnossus  deposits  were  found,  boUt  in  the  linear  and 
the  hieroglyphic  .  script,  sealed  with,  these  signets,  the  seal 
impiiessions  being  again-  (endorsed  in  the  script .  (Brit.,  Sqhopl 
4imml,  jL  pp..s6y  63).  For  a  remarkable  .group„of  senlings 
found  at  Z^juo  see  Journ,  of.  PeU.  Studies,  zxii.  pll.  ^10.  The 
fijiest  naturalistic  engravings  are  placed  towards  the  close  of  the 
"  MUl-Minoaii  ^and  b^grnnrnft^f  the  "  Late-Minpan  "  periodsi 
(aboi^t  asoo-iSoo  B.C.).'  Duj^ng  the  prpgre^  of  the  " Late;. 
^ino^n.V  period  the  subjects  tended  tq,  assume  a  mpire  formal, 
and  heraldic  character..  The  forms  of  stones  in  favo^f-  y^ere  the 
t^lislf  co^vexonefch  side  (lenticular  or.  tentoid  ^tQnes),,and  during 
"Mid-Mipoau ''period,  elaborate,  signets  in, the  .form  ^ 
modern. fob^U.  Aparyrom  thq  .u^).of  ;int^o^  for  sealing,. 


the  e^vations  have  shonirii  thst  th^  Cretan  lapidaries  were 
larg^y  employed  in  the  working.of  graas  for  purposes  of  deccaa- 
ti<m.  Fragqoents  of  lapis  lazuli  and  crystal  for  inlaying  (the 
crystals  having  orioured' designs  on  their  lower  surfaces)  were 
found  iu  the  throne  room  at  Cnossus;  the  royal  gaming-board, 
also  from  the  palace  ai,  Cnossus,  had  inlaid  crystal  disks  and 
plaques.  The  workshop  of  a  lapidary,  with  unfimshed  works  ii^ 
marble,  steatite,  jasper  and  b^I,  was  also  found  within  the 
precincts,  of  the  palace  iBrit.  Scho(^  Annnal,  vii.  pp.  30, 77). 
Examples  -were  also  found  of  work  in  reltef,  subatantiaUy  antici- 
pating the  art  <tf  cameo-cutting. 

The  area  over  which  the  Cretan  influence  extended  was  wide. 
Its  manifestations  in  Greek  lands  pzop^,  £rst  revealed  by 
Schliemann's  excavation  of  the  royal  tombs  of  Mycenae,  ran 
parallel  with  and  outlasted  the  later 
periods  of  the  Cretan  culture  to  which 
it  stood  in  close  relation  (see  Aegean 
Civiuzation)  .  Its  gems  and  intaglio 
works  in  gold  are  known  to  us  from  the 
finds  at  Mycenae,  and  at  analogous 
sites,  such  as  Menidi,  Vaphio  and 
Ialysus<  They  have  much  in  com- 
mon with  the  finer  class  of  Cretan 
stoaes  already  described.  The  en- 
graved gems  fall  principally  into 
two  groups  in  rc^t  of  form, /"J- a-— denticular  J^- 
namely,  the  lenticular  (or  lentoid)  Ctysmlfromlalyaue.  (Bnu 
stones  already  mentioned,  and  (more 

rarely)  glandular  stones,  so  called  from  their  resemblance  to  a 
glans  or  sUng  bolt.  A  Cretan  fresco  shows  a  figure  wearing  an 
agate  lenticular  stone  suspended  from  the  left  wrist.  The  finer 
specimens  of  the  Aegean  gems  are  engraved  with  the  wheel  and 
the  point  in  hard  stones,  such  as  chalcedony,  amethyst,  sard, 
rock-crystal  and  haematite.  A  lai»dary's  workshop  similar 
to  that  at  Cnossus  has  been  found  at  Mycenae,  with  a  store  of 
imused  gems,  and  an  unfinished  lentioUar  atone  {Ephemeris 
Arcbaiologikiy  1897,.  p.  X2i).  The  characteristic  of  the  Aegean 
engraver  is  the  free  eapression  of  living  forms.  Sia  subjects  are 
figures  of  animals,  men  and  demons  in  combat,  and  heraldic 
compositions  recalling  the  Gate  of  Lions  at  Mycenae.  It  was 
almost  inevitable  that  the  scarab  should  be  foimd  in  the  Cretan 
and  Aegean  deposits,  but  in  such  cases  we  have  the  Egyptian 
scarab  directly  imported,  and  not,  as  at  a  latet  period,  non- 
Egyptian  adaptations  of  the  form.  The 
cylinder  also  (except  in  Cyprua,  the  border- 
land between  east  and  west)  only  occurs  as 
an  importation,  and  not  as  a  currently 
manufactured,  .^jiape. 

The." Is^nd Gems."— The  Aegean  culture 
was  sw^t  away  probably  by  that  ,  dimly 
seen  upheaval  which  separated  Mjrcenaean 
from  historical  Greets,  and  which  is  com- 
monly known  as  the  Dorian  invasion.  One 
of  the.  few  facts  which  indicate  a  certain 
cqntin^ity  oi  tradition  in  later  Greece  is  this,  that  we  again  find 
the  s^me.  characteristic  forms,  ,the  glandular  and  lenticular 
stones,  in  the  c^eteries,  of  Melos  and  elsewhere.  It,  is  only 
reqently  that  archaeologists  have  learnt  to  distinguish  between. 
ih^  later  lenticular  and  glandular  stones  "  of  the  Greek  Islands," 
as.  they  are  commonly  (;a]Ied,  and  th<»e  of  the  Aegean  age. 
Engravings  of  the  later  .class  ^e  worked  in  soft  materials  only, 
such  as  steatite.,  They  have  pot  the  power  of  expressing  action 
pec^jljiai;  to.  the  Aegean  artist.  In  general,  the  continuity  of 
traditiooi  between  the  gems  of  the  Mycenaean  and  the  historic^ 
periodsii^inrespectofa^peratherthanof  art.  The  subjects  are 
tor  the  most  part  decorative  fonns  (the  Gryphon,  the  winged 
Sphinx,  .the  winged  horse,  &c)*in  course  of  ^deyctlopment  intp 
characters  of  Greek  my^h- 

jr^,  ^Phoenicians  find  the,  Gtmj^.— About  the  eo4,  of  the  8th 
and  begflning  of  the  7th  century  b.c.  the  Phoenicians  began  to 
e^cercise.a  powerful  .influence  as  intermediaries  b^ween  Egypt 
ap4-:A?3yrif  {aiid.,thf  hJlediterTan^m.   Forc^a  ^ajUd,  . other 


Fig.  3. — Lenticular 
Sard  from  lalysus. 
(Brit.  Mus.) 
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imitation^  of  Egyptian  onwrnenUj ,  uid  e^)ecial]7  ol  ^Igjfptiaa 
Sii;:arab3,  are  found  in  great  numbers  on  such  sites  as  Anuithps  in 
Cyprus,  Caoiiru?  in  Riiodes,ipEtnM^a,swid  at  Tharros  in  Sardinia. 
The,  Egyptian  ,  hieroglyphics  are  imitated,  with  njistake?,  the 
figures  introduced  are,  stiff  and  formal,  the  animals  as  a  rule 
heraldic.  The  scarab  form,  which  in  Egypt  )iad  had  its  sacred 
agoif^Ci^ice,  yras  now  become  nothing  more  than  a  convenient 
shape  for  an,  object  of  jewelry  or  for  the  reverse  side  of  a  stone*- 
it  vas.adf^ted  frpm  the  Phoenicians  both  by  Greeks  and 
KtruBcaos.  :By  the  Greeks,  with  wfaoi)!  we  are  at  present  coa- 
cerned,  its  use  was  occasioiol,  aad  al^ut.  5po  b.c.  it  was  sMpei- 
seded  the  scuabaeoid.  Under  this  namie  twoiiorma,  some- 
what similar  but  independent  in  origiiij  are  ustially  grouped 
^thout  sufficient  discrimination.  The  scarabaeoid  proper  is  a 
lii^plification  of  the  scarab,  effected  by  the  omission  of  all  details 
oi  the  beetle.  But  many  of  ,  the  stones  known  as  scarabaeoids, 
with  a  flat  and.  oval  base  and  a  convex  back,  are  in  respect  of 
thdr  form  probably  of  North  Syrian  origin  (so  Furtw&ngler). 
The  earliest  examples  of  archaic  Greek  gem-engraving  (other 
than  the  later  "  Island. gems  "  already  described)  are  works  of 
foniaii  art.  They  show  a  desire,  only  limited  by  imperfect 
power  oi  espres^pn,  to  represent  ii»  human  figure,  though  the 
particular  theme  may  be  a  god  or  other  mythical  personages. 
By  the  beginning  of  the  5th  century  theengravers  had  reached  the 


Fig.  4.— Victory.      Fig.  5. — Citharist. 


Fig.  6.— Head 
of  Eos.  (Brit. 


'  Eariy  Greek  Scarab.   Eariy  Greek  Scara-   

(Brit.  Mm.)  baet^.  (Brit-Mue.)  Mite.) 

point  of  full  development,  and  the  scarabaeoids  of  the  time 
embody  its  results.  As  an  example  of  fine  scarabaeoids  the 
Woodhouse  intaglio  of  a  seated  citharist  (fig.5;  Cat.  of  Gems  in 
ffrU.  Mm.  No.  555)  may  be  quoted  as  perhaps  the  voy  hnest 
example  of  Greek  gem-engraving  that  has  come  down  to  ua.  It 
would  stand  early  in  the  5th  century  b.c.,  a  date  which  would 
also  silit  ithe  bead  of  Eoa  froim  Jthome  in  Messenia  (fig.  6).  The 
ItumbeTf  however,  of  fine,  scarabaeoids  known  to  -us  has  been 
considerably' increased  in  recent  years.  They  are  marked  by  a 
broad  and  simple  tceatraent,  which  attains  a  large  effect  without 
Cixcessive .  minuteness  or  laboured  dctaiL  In  these:  respects  the 
style  has  something  in  common  with  the  rehefs  of  the  5th  century. 

Literary  Sistot-y.—lhc  literary  references  to  the  eairly  gem* 
engravers  are  no  longer  of  the  same  importance  as  before  in  vieW 
of  the  luller  knowledge  we  possess  as  ti>  the  quality  of  early  gem- 
en  graving,  but  it  is.  noces8ary<that  Shcy  should  be  taken  into 
account. 

^' The  recorda  of  gemrengravers  in  Greece' btgin  in  the  island  of 
Santos,  whtee  Mn^archus^  the  father  of  the  philosopher  Pytha- 
goras, earned  by  his  art  more  of  praise^ian  of  nwalth.  '  Not  to 
Cfurry  the  image  of  a  god  on  your  seal,"  was  a  saying  of  Pytba- 
|)OBaa;  and,  whatever  his  reason  for  it  may  have  been,  it  is 
istereitang  to  observe  him  fomiding  a  maxim  on  his  Uxhix^B 
lin^ssion  of  gem-engiiaviiig  (Diogenes  Lafirtj  viii,  i,  x^O-  From 
Samos  also  came  Theodoras,  who  made  for  Polycrates  the  seal  of 
emerald  (Herodotus  iii.  41),  which,  accoidmg  to  the  curious 
story,  wias  cast  in  vain  into  the  deep  sea  on  purpose  to  be  lost: 
That:  the -design  on  it  was  a  lyre,  as  is  stated  in  one  authority,  lA 
unUkely,  at  least  if  We  accept  Biedndorf's  ingdnionsiaterpretation 
of  Pliny  (Nat.  Hist,  xxxiv.  83).  He  has  suggested'  that  the 
portrait  statue  of  Hieodorus  made  by  himself  was  ixi  all  proba- 
bility afigute  hf^ding  in  one  hand  agravmg  tool,  and  in  tbe-otber,' 
n>t,  as  prcivioudy'sdppoaed-,.a  qnadriga'  so  diminutive'  that  a 
fly:c(udd«0Hrer>it  wiidi  its^wiogs,  biita>.Bcavab  wit^thb'engravli^ 


oi  a,  quadr^  on  its  face  (Zeitsckr^t  filfdie  OsterrMck.  Gymnasienj 
i373>  PP-  4Pr-44;i)>  whence  it  is  not  unceasoaable  to  conclude 
that  this  scarab  in  fact  represented  the  f  aflious  seal  of  Polycrates.< 
Shortly  after  600  b.c.  there  was  a  law  of  Solon's  lorbidding  «Qti 
gravers,!^  retain  impressions  of  the  seals  they  made,  and  this  date 
would  fall  in  roundly  with  that  of  Theodorus  anjl  Mnesarchus. 
as  if  there  bad  in  fact  been  at  that  time  a.specia)  activity  fmd 
unusual  slpll*  That  the  use  of  seals  had  been  general  long  before,; 
in  Cretan  and  Mycenaean  times,  we  haw  seen  above,; and  it  % 
singular  to  find,  as  Phny.points  out  (xxxiii.  4),  no  direct  motion 
of  seals  in  Home|-,  not  even  in  the  passage  {llifidt  vi.  x68)  whcxe. 
Bellerophon  himself  carries  the  tablets  w  which  were  written  the 
orders  against  his  life.  Fnun  the  time  of  Theodorus  to  that  of 
Pyrgoteles  in  the  4th  century  b.c.  is  a  Jong  blapk  as  to  names,  bulj 
not  altogether  as  to  gems,  the  production  of  which  may  be  | 
judged  to  have  been  carried  on  assiduously  from  the  constant 
necessity  Ojf  seals  for  every  variety  of  purpose.  The  references  to 
them  in  Aristophanes,  for  example,  and  the  lists  of  them  in  the 
ancient  inventories  of  treasures  in  the  Parthenon  and  the 
Asclepieion  at  Athens  confirm  this  frequent  usage  during  the 
period  in  question.  The  mention,!^  a  public  seal  for  authenti- 
cating state  documents  also  becomes  froquait  in  the  inscriptions 
In.  the  reign  of  Alexander  the  Great  we  meet  the  name  of  Pyr- 
goteles, of  whom  Pliny  records  that,  he  wasiBO  doubt  the  most 
famous  engraver  of  h^  time,  and  tiiat  Alexander  detreed  that 
Pyrgoteles  alone  should  engrave  his  portrait;  Nothing  else  is 
known  of  Pyi^tel^.  A  portrait  of  Alexander  in  the  British 
Museum  (No.  3307),  puiportii«  to  be  signed  by  Um»  is  palpab^ 
modern.  ■     ,  ,  . 

From  literary  sources  we  also  learn  the  names  of  the  »gravm 
Apollonides,  Chronius  and  Dioscorides,  but  the  date^of  the  last- 
mentioned  only  is  certain.  He  is  said  to  have  made  an  excdlent 
portrait  of  Augustus,  which  was  used  as  a  seal  by  that  emperor 
in  the  latter  part  of  his  reign  and  also  by  his  successors.  In- 
scriptions on  extant  gems  make  it  probable  that  DiosoDiides  waa 
a  native  of  Aegeae  in,  Cilida,  smd  that  tbrect  sons,  Hyllos,  Hero- 
philus  and  Eutyches,  followed  thdr  father'*  ■  occupation^  We 
have  also  a  few  scattered  notices  of  amateua  and  oeinectras  <A 
gem^,  but  it  .  will  be  seen  that  for  the  whole  period  of  classical 
antitijuity  the  literary  notices  give,  little  aid,  and  we  must  letorn 
to  the  gems. 

Early  Inscribed  Gems. — ^Various  early  gems  are  inscribed  with 
proper  names,  which  may  be  supposed  to  indicate  either  the 
artist  or  the  owner  of  the  gem.  In  some  cases  tlure.  is  no 
ambiguity,  e.g,  on  a  scarab  is  inscribed,  "  I  am  the  seal  of  Tliersis. 
Do  not  ppen  me  and  a  scarabaeoid  (fig.  7)  is  inscxibed,  "  Syries 
made  me."  But  when  we  have  the  name  aktne,  the  general 
principle  on  which  we  must  distinguish  be- 
tween owner  and  artist  is  that  the  name  of 
the  owner  is  naturiilly  meant  to  be  con- 
spicuous (as  in  a.  gem  ^  Bri^Sih  Museum 
inscribed  in  large  letters  with  the  name  of 
Isagor[as]),  while  the  name  of  &a  artist  is 
naturally  mconspicnoiia  and  sdboidinate  to 
the  design. 

The  eariy  engravers  known  to  us  by  their 
signatures'  are:  Syriesy  who  was  author  of 
the  modified  scarab  in  the  Britibhi  Museum, 
loendoned  above^  with  a  satyr's  head  m  place 
of  the  beetle,  and  a  citharist  on  tht  baise-^ 
work  of  the  middle  d  the  fith  century;  Stolon^ 
who  engraved  a-  black  jasper  scarab  now  at 
Berlin,  with  a  nude  woman  kneeling  at!  a  fountaih  filling  he^ 
pitcher^  of  thecUtte  of  the  6th  centopy;  Ejamenies,  who  was  the 
author  of  ah  admirable  chalcedohy  -scarabaeoid  of  a  nude  youth 
restraining  a  sphited  horse^ormeriy  in  the  Tyaikiewicz 
Collectioo,  and  of  about  the  begini^ng  of  the  ^th  cMtufy.  But 
better  known  to  us  than  any  of  these  artists  is  the  $th-icentury 
engraver,  Dixameims  of  Chios,  of '  whos^  wbvk  four  examples^ 
siuvive, vizir*-^  :■.  ;  ■ 


Fig.  7— Scara- 
baeoid by  Syries. 
(Brit.'Mu8.)  '  I 
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I.  A  dulcedony  scarabMoid  itom  tireece,  in  the  ^ttwffliam 

Museum  at  Cambridge,  with  a  lady  at  her  toilet,  attended  by 
her  maid.  Inscribed  AESAMENOS,  and  with  the  name  of  the 
ladyi  MIKH2. 

'  ai  An  agat&  with  a  stork  standing  on  one  leg;  fhscribed 
AESAMEKOS  simply.     '  ' 

3.  A  chalcedony  with  the  figure  of  a  stork  flytilg,  and  inscribed 
in  twD'  iibes;  the  letters  carefully  disposed  ttbbve  each  other, 
AE2AMENOS  EDOIE  XIOS.  '  '  ■ 

4.  A  gem,  appatrently  by  the  same  Dexamenus,  Is  a  corneUan 
formerly  bdon^ag  to  Admiral  Soteriades  in  Athend,  and  sub;' 

sequCTtly  in  the  coDection  of  Dr  ArtburEVans. 
It  lias  a  port»ut  head,  bearded  and  inscribed 
AEHAMENOS  EHOIE.  '■  ■  ■ 

The  design  of  a  st^k-  flying  occurs  on  an 
agate  scarab  in  the  BHtish  Museum,  from  the 
oldCracherode  ColIection,and  therefore  beyond 
all  su^idon  of  having  been  copied  from  the 
more  recently  discovei^  Keltch  gem. 

For  the  period  immediately  following  that 
early  prime'  by  whidk  •  the  gems  Bb<!>ve  de- 
eeribed  belong,  msr  materials  are  leas  copious. 
Some  of  the  finest  examples  are  deiived  from 
the  Greek  tombs  in  the  Crimea  and  South 
Rus^/  Reickoned  -imong  the  best  ttf  the 
CriMean  gems,  and  that'  is  equivalent  to  saying 
among  the  best  of  all  gems,  are  the  follow- 
ing;  (i)  burnt'  ^carabaeoid  with  ab  eiE^Ie  carrying  bS  a 
hare;  (2)  a  gem  with  scarab  border  and  the  figure  of  a 
youth  seated  playing  os  the' trigdnon;  vefy  tnu£h  resembling 
the  Woodhouse  intaglio  (both  engraved,  Coiufie  rendu,  1871, 
pi.  vi.  figs.  r6,  17).  In  these,-  and  I  in  almost  all  Greek 
gems  belonging  to  this  period  of  excellence,  the  material 
is  6f  ind^erent  quality,  consisting  of  agate,  chtUcedony  or  cor- 
nelian, just  as'  in  the  older  specimens:  Brilliant  colour  and 
translucenlcy  hxe  as  yet  not  a  ftecessary  element,  lUctd  accordingly 
tin  design  is  voiked''C»ut:s(^y  with  a  ^^ew  to  its  own  artistic 
merit.  The  scaraVtends  to  die  -out.  The  scarabaeoid  in  its 
turn  is  abandoned  for  the  sinlple  ring  ateme.  The  subjects 
diosen  tajceiby  degrees  a  different  character.'  Apbrodite  (nude). 


Fig.  8.— Greek 
Sard.  5th  Cet^. 
B.C.  (Brit.  Mud.) 


■ 

.. 

If-  J 

:  ,  Fig.  9.— Amethyst  Pendant.  _  (Brit.  Mus.)'  .  , 

£ro6,  childreirand.wonlMi  tend  to  reidaceiitke'dider  and  sffverer 
thdbies.  The^motivesof  4tliT60ntury  scu^Mwetippear  by  degrees 
on  the  gems.  ^ 

Etnucan  Gepu. — At'tbis  p9in|  it  is  cOnvement  t-o  discuss  the 
gem-engravmg  of  the  Etruscans,  which  came  into  bdngjlowarda 
the  dose  of  ^e  archaic  period  of  Gaek  art.  In  the  eatiy  Etruscan 
deposits^such^tfaatof  (hf:  FoUedraca  tombin  the  British-Museimi 
(towards  6op  we  find  nothing  except  Phoenician  imports  of 
porcekuu.'orstivne  smaba,  b«Ui  strongly-  Egjrptiaiiin  chiraeter. 
During  the  6th  century-  a  leiv  of  the  8ednr£|orptia3i  ■txmes'  of 
$4ifdi|ua  make:  app^rance.  But  ia  theiatter  put  oC  the 
cwtury  these  onpn$AX  products  tm^to'die  out^  and-we  faamfn, 
their  place  the  native  works-of  Etruscan  artasts;^  These  eagrav*< 
Wigs  stQQdritt  the 'Closest  relation  to  Greek  works  o£  the  dose -of 
the  6th  -^tMry  apd  many.  iA]fK>cted  Greek' acatabs  also- occiir.  - 

The  Etruscan  scarab  has;!  iti  beetle  .form  more -minutely 
engraved  than:  th#t  <^  the.  Qoeeka.  It  is  ^huthcrxiidtijiguiEfaedi 
in  the  better  examples,  alike  from  the  Greek  and  thei  Egyptian 
fonp-j-fcy-a  -smafl  border  of  a  sort  of  petal  ornament  rmiffdTlie 
h^wer  bdg6  df  the  beette. '  Lik^  the  earlier  fy^^,  sca^of,-^  W 


the  'ci^  border  round  the  dest^,  but  the  bhrder  continued  lif 
use  in  Etruria  when  It  had  been  abandoned  in  Greece.  'The 
scarabaeoid  form  does  not  oteur  in  Etruscan  deposits.  Etrudcari 
engraving  begins  when  Grciek  art  was  approaching  matUrit^^ 
with  studies,  sometimes  stiflf  and  cramped,  of  the  heroic  nude 
form.  Some  of  the  Greek  deities  sucii  as  Athma  and  Hermeft 
occur,  together  with  the  winged  persbnages  of  Gredc  mytfacAogy: 
To  the  heroic  typeb  the  names  of  Greek  legend  atie  attached,  with 
modifications  o<  form,  siich  as  TTTE  fdr  Tydeus,  iaid  KAXINli 
for  CapabbOB.  Sometimes  the  names  are  appropriate  and  sonie^ 
tunes-Ui^  are  as^i^ied  at  random.  The  subj'ect^  indude  certain 
favourite  incidents  In  the  Trojan  and  Theban  cycles  {i.g.  the 
death  df  Capaneus);  myths  of  Herades;  athletes,  horsemen,  a 
few  scenes  of  duly  Hfe.  Certain  schemes  of  composltibn  kni 
frequent.  In  particular,  a  figure  too  large  for  the  fileld,  standing 
and  bendilig  over,  is  made  to  serve  for  many  typfe.  Thft  engrav- 
ing of  the  finer  Etruscah  gems  is  mhtiite  and  precise,  marked  witU 
elegance  and '  command  of  the  material.  Its  fault  is  Its  want  of 
original  inspiration.  Special  mention  must  be  made  of  a  ver^ 
numerous  group  of  ctHUelian  scarabB;  ifou^ly  'eh^r#ved  fdr  th^ 
most  part  with  cup-shaped  sinkings  (whence  they  are  knO^  as 
gems  a  flobolo  Umdo)  roughly  joined  together  by  furrows.  Not-i 
withrtanding  their  apparent  rudeness,  itieaa  gems  are -^bwnj 
the  ^Bdltioiis  in  which  they  are  found/  to  be  ^ttiptthttl veiy 
late  works  <rf  the  4th  century.  Fuit^rtlJigler  ingeniously  suggests 
that  the  rough  execution  was  intended  to  emphasize  the  shining 
surfaces  of  the  cup-sinkings,  rather  than  to  produtx  any  particular 
intaglio  subject.  (For  an  elaborate  classification  dl  thaEtntscan 
scarabs  see  Furtwilngler,  GesckidUe,  p;  170.) ,'   '*  , 

The  Cameos. — After  the  beginniijg  of  the  regal  period,  in  the 
4th  century  B.C.,  the  introduction  of  more  splendid  materials 
from  the  East  was  turned  to  good  account  by  the  developmient 
of  the  camto,  i.e.  of  gem-carving  in  relief  (for  the  origin  of  the 
word  see  Caueo)  .  But  in  its  simpler  forms  the  principle  of  the 
cameo  necesa^y  dates  from  tbe'be^ifming.gf  t^  ar^.  Thus  a 
lion  in  rock^^ciystal  was  found  in  the  very  early- roya}  tomb  1  of 
Nagada  (de  Morgan,  Mgchmbes,  TmX>eau  de  Neg^dmh;  193}. 
The  Egyptian  scarab,  on  its  rounded  ade,  had  been  natnralisti- 
cally  carved  in  relief  hi  beetle  form.  Steatite  engravings  in 
relief  (notably  the  harvest  festival  vase  from  Hagia  Triada> 
were  found  in  the  Cretan  deposits.  Subjects  are  found  ^rved^ 
the  roimd  in  hard  stone  in  Mycenaean  graves.  Wbeit  -we  coin* 
to  historical  Greece  and  to  Etniria  tbe  cuooo  of'  htttx  times  is 
anticq)ated  by  various  attmipts  to 'modify  the  trmUtlonal^  form 
oi  .the  scarab.  An  exunple  in  cornelian  was  foiind  at  Orvieto 
1674!  in  a  tomb  along  with  vases'  dating 'fiiMn  die  beginning  of 
the  $tfa  eentnry  b.c.,  and  it  will  be  seen  ftom  the  eb^raving 
this  gem  (^rcA.  Ztftt.,  z&77,-pl.  zi.  fig.  5)  that,  while  the deaigd 
(MB  the  iieBisiniintagfio,  th6  batt4engUi<  figure  «f  a<  Gorgon  «a 
the  back  eci^EaTadiB' relief;  -  Compora  a  iQDnitiian  fraghvint, 
apparent^,  cut  from  the  back  of  a.  scahtbaeoid,  now  in  the  British 
Museum.  M  further  eaa^les  of  the  same  rare  form  of  camecs 
the  4oU0wing>  gems  ipi  the  BritiA  Museum'  may  be  ^mentiiotied 
(i).a  cornelian  dut'&om  back  of  a  acanibacold,' frith  heiMtof 
Gorgon  surroimded  by  wings;  (2)  cornelian  scar:^Mecudt 
GotgoH^ruiitoing  to  kft;  os  face  of  the  gem  as- intaglio  of  Hietis 
giving;  anttpur  to  Achates;  (3)  steatite  isearalbaeoid;' already 
meBtk>ned,.,dgnediby  'Syries,  head  <rf  a  aatyr,  ftlU  face.'Witb 
in^aeUO  of  :<citWiat.'  There  as,  however,  no  evidence  at' present 
available  to  afao!#  that  the  cameo  pn^ier  had  b^.lntvoiteeed 
iihGtBece  befioie-t^  time  of  Alexander.  -The^arUest  ciiam^M 
fmnd  in  kaowzi  conditioDa  axe  derived  f  nnm  Crimean  tombs  of 
lAiej  middle  xrf- the  jxd  cenduy  B.C. 

Among'the  moat. splendid  of-  andcnt  camem  are-tho^'at'St 
Petersburg  «id  Vienna,  each  representing  a  imoaardiJ  of-  the 
Diadochd  and  his  cbbsort  (Furtw&ngler,  pi.  53)^  ■  'TMKJik'  muth 
controversy;  as- 1)0  i  the  iDerBQiisiDeprea^ntcd^  but  the  camdos  krv 
prt}bablt)r  ^rks.ottbe.rjrditentuiy.   ■    /.       ;'.    .  '  < 

;  Th«!  materials  Wlach 'andent  avtista  us^  for.  cutting  rlntq 
cameos  . [trare  chi^y:  tthose^^ieou*  nunsrals  whiofay under  j id 
vanetJ)T  of 'ttamts,  present  various  strata  oribandtof  twiriori  mora 
d^tiqffl^.  fobfnit.  ^Ibe  .minerals,  under.:  difforent J aacies^  a<tt 
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essentially  tfi^  cihalcedonlc  variety  d  qtaii^z,'  and  the  diSerenci^s 
of -(*alotir  t&ey  preienrt  artf  dttie  to  the  i[JrtB«J<ie  <rf  variable  pro^ 
putiobs  'of  Iron  and  other  foreign  ingredients.  Tb^  banded 
iUmtBi  Irheti  cat  (Hiralkl  to  Che  layets  of  dififerent  ccrkmra,  and 
when  only  two  coteurfed  bands— white  and  black,  or  sometimes 
#iy[te  liild  black  and  brdwn — are  gffesent,  Mre  knowR  as  (uiyxes; 
hat  itthra  they  have  wittt  the  onyx  bands  layers  of  cornelian  or 
ftttd,  th^  are  tenned  sardonyzes.  The  sardonyx,  'nhidi  was  the 
f&V4»frite  stone  df  andtot- euneo^engteVcM,  and  the  n^terial  In 
widdrtbdi  mBStexi»eee»  v^'tnt,- waa-piocured  tioai  India;  aiad 
the'incKased  intocouise  with  the  East  after  the  d^tfa  of 
Alexander  the  Grebt  hiid  amttrk«d  infioence  on  the  devdc^ment 
of  the  art. 

Akin  in  thefa-  nature  to  tJie  great  regal  cameds,  which  from  the 
nature  of  the  case  are  cut  -on  a  nearly  plane  surface,  are  the  cups 
and- vases  cut  out  of  afaomogeneoui-stone  and  therefore  capable  of 
heflig  worked  in  the  round.  A  f  eW-  eilaznples  of  such  works  survive! 
the  fliost' famous  are  the  Fdmese  Tatza  and  the  cup  of  the 
FtUendei. '  The  Tazza,  Mbidi  is  now  in  tJie  National  Museum  at 
Nicies,  vas  bought  by  Lorenzo  de'  Medid  from  Pope  F^ul  11.  iil 
X47Z.'  It  is  a  lioge  shallow  bowlo£  sa:^donyx,  8Sn.iu  diameter. 
On-fts  ezteitor  surface  is  a  Gorgondon  iipcm  an  aegtt;'in  the 
interier  is  an  allegoiical  design,  relating  to  the  Nile  flood.  Tlie 
cup  of  the  Ptdlemies,  fonnerly  known  as  the  cup  of  St  Delds,  is 
preserved  in  the  Cabinet  des  Midailles  of  the  Frendi  Biblioth^qlie 
Nationale.  It  Is  a  cup  4J  in.  high  and  si  in.  in  diameter,  carved 
out  of  oriental  sardonyx,  and  richly  decorated  with  Dibnynac 
emblems  and  attributes  in  rdief. 

The  Cameo  in  the  Roman  Empire. — Dtiiing  the  ist  Century  of 
the  empire  the  engraver^  ^rt  alike  in  cameo  and  in  intaglio  was 
at  a  high  degree  of  excellence.  The  artist  in  cameo  took'  full 
ad^Atage  of  hfs  rich  <^]portumtles  in  'the  way  of  tfomptuous 
ina^^ab/ahdof  the  reqcdtements  of  an  imperial  court.  The  two 
koSt'^aiUotis  examiditt  of  this  art:  which  lave  cOttie  down  to  the 
present  day  aie'lbe'  Great'  Agate  of  the  Sainte  ChapeUe  Iti  the 
Btbliothdque  Nationale,  Pftris,  and  the  Aug^us  Catoeo  In  thi 
Vi^na  CoUection.  Theftfrtnerwaspledgedatnongother valuables 
tD'r244  by  BMdwin  II.  -di  Constantinbple  to  Saint  to\^.  It  is 
mentioned  in  1344  as  Le  Camahieu," 
having  been  sent  in  that  year  to  Rome 
for  the  inspection  of  Pope  Clement  VI. 
It  is  a  sardonyx  of  five  layers  of  ir- 
l-egolsT  shape,  tike  all  classical  ^ems, 
ftieasilring  i'2  in.  by  loj  m.  It  repre- 
senta  on  its  upper  part  ttie  dd£ed 
meuktiers  of  the  JuHan  house.  The 

  centre  is  occupied  with  the  receptioti 

FiG.io.-Actaeon.Frag-  bis  reti^rn  from  his 

ment  of  Sardonyx  Cai^ieo.  gteat  Gettnari  campaign  the  em- 
ifBrft.  Mus.)    ■   ■        .   pert>r  Tiberius  and  his  ihotJier  Livia. 

■  ,  llrc  lower  tfivision  is  fiUed  with  a 

group  ■  oi'  catfiVes  ifl  at^tudes  expressive  of  -woe,  and  deep 
dejection.  The  Vienna  gem  {Gemma  augustoi),  an  onyx  of 
two  layers  measuring  8f  in.  7$,  is  a  work  of  still  greater 
artistic  interest.  /Die  opper  portion  5s  bccupied  *fth  aii 
allegorical  repceaehtation  of  the-  corbnatktti  oi  Au^^us,  tHb 
emperor  being  r^r«seifted  ia»  Jupitef  *ii;h,  Livia  as  tl^e  god- 
dess Roma  at  1^  ti^e.  f  n  the"  composftion  deitie^  Eartfi 
nd  Sea,Tand  several  toietflbers  of  the  faMily  of-  AuftuS^cy, 
ntrb^uctdj  on  the  exergue  or  lower  portion  are  Roman  soldier^ 
irepaiing  a  troiAy,  .barbarian'  captives  and  femUe  fi^far^s, 
'his  gem  waS  in  t^  isth'centuty  at  tlie'ahibtey  of  St  Sertdn  a;t 
'  'oulouse.  Accofdfo^  to  'tfeifition  it  had  been  plalded  th^a-e  tiy 
O^ariemagne.  It  game 'into  the  po^ssion  of  tRe  emperor 
Rudo^  fl.  in  the  i6th  century  for  the'  enormous  surri  of  1*^,600 
gol^'ducats.  The  principal  Cameb  in  th^  collection  of  the  British 
Muse]tUD  was'^cquked'atf  the  final  dispersion  of  the  Matlbotough 
CoUection-i9  1899.  Jt  is  a  ^snionyx  measuring  8}  in.  by  6.^.; 
and  appears  to  represent  a  Uoman  emperor  and  empress  iA  the 
fbhhs'of  Serapis  and^.'  Here  also,  in  iniipetifd  tiines'as  ih  the 
HeUeAistii!' period,  ade  by  side  witH  the  grwt  cadieos^  w«  meet 
with  ^rks  caWed  odt  'fa  the  round.  Noted  examples  of  iucA 


wot<k  aiie  the  firunsiidck  vasi  (at  Bhins^dtTr  ^U&^hfl  siibJEect 
of  Triptolemus;  the  Berlin  vase  wfth  the  lustratidli  ofateew-tK»n 
imperial  prince;  abd  the  Waddesdon  VaSe  Ih  theBritMi^usettini, 
with  a  vune  ih  relief  set  in  a  rich  Enamelled  Renaissante  mount; 
Hardly  lesl»'  tM-edouS'  thin  the  c&tneos  in  sttMbHyii  were  the 
imitatloiti  carvM  otit  oi  xxilo^id  -gtu»>  The  itiaterial'-wss  not 
costly,  but  its  extretoe  *rai^y  iftade  woi4i  of  eictreme 
dUficuity.'  £xamptes(^8Udi^ikareljieBarberiid^r=F<dr£tand 
vtee,  ^fc^M^ed  ki  tbie  British  Miatiim,  wHh'scenesvujftiMed  to  ht 
ebnu^cted  irith  the  story  of  PekusaAd'Tlietis;  aod't&e  vase  of 
blue  glass  "  from  PompeW,  in  the  mu^um  afNaple*  (See  Mau  abd 
Kebey,  p.  408).  The  worlds  great  cameois,  whkh  are  faardly 
more  than  a  dozen  in- number,  have  not  beeta  found  byexcavation. 
7%ey  remained  as  precious  objects  in  iinipeHal^and'-ecclesiastical 
treasuries  and  passt!d  thence  to  the  toyal  &ndhatioiial  eoUec>ti<»]s 
of  modem  Europe. 

The  IrUagUo  in  the  Roman  Ethpire. — Th^  art  ot  engraving  in 
intaglio  was  also  at  a  high  level  of  eXcellende  in  the  beginning  of 
the  Roman  empire.  This  is  to  be  iu^tii^red  alike  f toih  t be  admir- 
able  portrait^  of  the  ist  century  a.d.,  and  from  the  number  of 
ngned  gems  bearing  -  Roman  artists'  names,  Siich  as  Aulus, 
GuaiuB  and  the  Ukc,  whidi  could  hardly  bdoog  to  any  otJier 
period.  It  Is  ^poS^Me,  Uowevdr,  to-'fmmd  aayafgument  upon 
the  artists'  signatures  without  tdriiig  into  account  the  intricate 
qu^tioos  of  authentidty  whkh  are  dIscuaed  'M-fehe  fdlo^ring 
section.  ■         ■  ■         u  " 

'  Signed  Qems. — ^The  number  of  gems  whicit^^havte,-  or  purport  to 
have,  the  name  of  the  artist  inscribed  upon  them  is  very  large. 
A  great  many  of  the  supposed  signatures  are  modem  forgeries, 
dating  from  the  period  between- 1.724  C^hen  the  book  of  Stosch, 
Gewrtuie  atUigwe  cadatae,  scalptoruiti  nominibti^ifisigmtae, 
fir^t  drew  general  attention  to  the  subject)  and  .^833,  when  the 
multitudeof  forged  signatures  (about  xSoo  in  nut&ber)  in  the  col- 
lection of  l^rince  Poniat<^wski  made  the  whole  ppjrsuit  ,ridknuous. 
It  iskiwwn,  however,  that  forged  »gnatures  wOre  cunent  bOfora 
1724 '^ee  Stosch,  p.  xxi.},  and  in  the  period  immediately  following 
they  were  very  numerous.  TTius  Laurence  Natlpy  (ii&kode  de 
graver  en  pierrfs  fines  (1754),  p.  xxx.)  confesses  that,  whenever 
deaued^he  madeicbpiea.'  F(x-  example,^he  copied  a  Venas  (Brit. 
Mas.  No.  2'2t)6),  converting  the 'figure  into  a  Da&aB  an<|  affixing 
the  name  of  Aulos  which  he  found  on  the  VenuS.'  'Cf.  Mariette, 
TraiU  (.17^0),  i.  p.  ^oi.,, 

"The  qu^tion'wSch' of  the  multitude  of  supposed  signatures 
can  be  accepted  ais  genuine  has  been  a  subject  of  prolonged  and 
intricate  contlroversy.  In  the  period  immediately  following  the 
PoniatoWski  forgeries  the  extreme  height  of  sceptidsm  is  repre- 
sented by  Eoehlerj  who  only  acknowledged  five  gems  (Koehler, 
iii.  p.  2ot}  as  having  genuine  signature^.'  In  recent  years  the 
subject  has  been  principally  dealt  wit^  by  Furt^Sngler,  whose 
conclunon  is  to  admit  a  considerable  number  of  gems  r'eyected 
ty  Ms  predecessors!  . 

It  must  sufice  here  to.  point  out.  a  few  general 'principles. 
In  the  first  place  a  certain  number  oF  gems  recently  discovered 
have  inscriptions  which' '  art  undoubtedly  genuine  and  which 
record  the  nifties  of  the  engravers.  '  The'  form  ojf  the  signature 
may  be  a  nominative  with  a  verb,  a  rionuoative  ^without  a,  verb 
Or  a  genitive.  The  arti^  in  this  class  arc  Syrie^  pexamenus, 
Epimenes  and  Semo;i,  mmtioned  abov^,*  aUd  a  few  others. 
Another  group  of  gems  W^ch  must  be  accepted  consists  9!  stones 
wliose  knoWid  history  go^  back  to  a  period  at  whicH  a  forged 
iiikbi^ion  wai  impos»ble. ; '  Thus  a  bust  of  Athena  in  ^e  Berlin 
poUection,  agned  by  fiutyches,  ^as  seen  by  tyriac  of  Ancona  in 
1445-  A  glPa&  cameo  signed  by  rferophilus,  son  of  T)io5coride^ 
HOW  at  Vifenna,  was,  in  the  17th  century,  in  the  monastery 
Echteniach,  where  it  had  probably  been  from  oltJ  times.  TKe 
portrait  of  Julia,  da:ughter  of  Titus',  by  Euodos  (now  iii  the  Biblio- 
thSque  iNationaTe)  was  iforiperly  a.  par^  of  a  reUquar^  presented  to 
tbe  abl^  of  St  iDenis  by  Charles  the-  tiold..  Another  group  of 
UhdoubtedJy  genuine  signatures  occurs  on  c4'mpos  "(i'n  stone  an<J 
p^te)  which'  have  the  inscriptions  jn,  relief,  and!  therefore  ^  part 
Of  the  orig^at  design.  ^Uch'are.Uie  work|'  of  ^^thepipn,  and  ot 
Quietus,  son  ol  Alexas.   '  '    ^  ' 
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For  tlw  gtCB^niaJaaty  of  Bigined  gemt  which  do  not  1^ 
theae  categoriffa  the  reader  miut  refer  tc  the  discussioBSi  of 
FurtwSiigler  and  others  (see  BibUografity  below).   It  must 
suffice  to  say  that  Furtw&oglei;  arrives  at  the  result  that  we  have 
in  all  geni^oe  agnatures  of  at  least  fifty  ancient  gem-«ngravers. 

Gemr^Bngramng  *m  the  Lalef  Empire.— In  the  following  centuries 
the  art  of  intaglio  engravii^,  which  was  still  at  a  high  degree  of 
perfection  in  the  first  centuiy  of  the  Roman  empire,  became 
more  medbanical.  The  designs  have  a  very  characteristic  ap- 
pearance, duo  to  the  method  of  production  with  rough  and  hasty 
strolces  of  the  wheelonly.  A  collection  ol  gems  found  in  England, 
Bodi  as  that  in  the  possession  of  the  corporation  of  Bath,  shows 
the  feeble  character  in  particular  of  the  gems  current  in  ,the 
proviiices.  Except  in  portraiture,  and  in.i^ryiU  or  conceits,  in 
which  vuious  thiags  are  combined  into  one,  ofteq  with  mudi 
skill,  the  subjects  were  as  a  rule  only  variations  or  adaptatioijis 
of  (id.  types  handed  down  irom  the  Gr^ks.  When  new  9nd 
distinctly  Kon»n  subjects  occur,  such  as  the  finding  of  the  head 
on  the  Capitt^,  or  FausttUus,  or  the  she-wolf  with  the  twins, 
both  the  stones  and  the  workmanship  are  poor.  In  such  cases, 
where  the  design  stirs  a  genuine  national  interest,  it  may  happen 
that  very  little  of  artistic  rendering  will  be  acceptable  rather  than 
otherwise,  and  much  more  is  this  true  when  the  design  is  a  symbol 
of  some  article  of  faith,  as  in  the  early  Christian  gems.  There 
both  the  art  >nd  the  material  are  at  what  may  be  icalled  the  lowest 
leveL  The  usual  subjects  on  the  early  Christian  gems  are  the 
fish,  an^hoTi  shifi!,  dove,  the  good  sh^erd,  and,  according  to 


Fig.  iL-^Chris-  Flo.  la.— Gnostio  Fig.  13.— Sassanian 
tianGem.  The  Good   Gem.   (Brit.  Miis.)  Gem.  (Brit.  Mus.)  ' 

Shepherd.  (Brjt.  Mus. )  !   ,        :  ■ 

Clemens,  the  lyre.  Under  the  Gnqstics,  however,  with  whom 
there  was  more  of  speculation  than  of  faith,  symboUsiri  was 
developed  to  an  extent  which  no  art  cotUd  realize  without  the 
aid  of  writing.  A  gem  was  to  them  a  talisman  more  or  less 
elaborate  with  long,  but  for  the  most  part  quite  unintelligible, 
engraved  formulae. ,  The  difficulty  is  to  make  out  how  the  stones 
wiere  carried;  many  specimens  exist,  but  none,  show  signs  of 
mounting.  The  materials  are  usually  haematite  or  jasper.  As 
regards  the  designs,  it  is  clear  that  Egyptian  sources  have  been 
most  drawn  upon.  But  the  symbolism  is  also  largely  associated 
with  Mithraic  worship. .  The  name  Abraxas,  or  more  correctly 
Abrasax,  which,  from  Jts  frequency  oa,  these  gemS,  has  led  to 
their  b«ng  called  also  ".  Abraxas  g^,"  is,  when  the  Greek 
letters  of  which  it  is  coniposed  are  treated  as  Cireek  numerals, 
equal  to  $6$,  the  number  of  days  ip^  a!  year,  aqd  the  same  is  the 
case  with  MEIOPAS. 

Morp  interesting,  from  the  occasionally  forcible  portraiture 
and  the  splendour  of  some  of  the  jacinths  employed,  ^re  the 
Sassajiian  gems,  which  as  a  class  may  be  said  to  rqpresehit  ithe 
last  stage  of  true  gem-engraving  in  ancient  times.  '. 

The  art  pf  cameo-engraving,  which,  as  we  have  seen, ^attained 
fts  greatest  splendour  at  the  beginning  of  the  empire,  f6D|Owed'6n 
tlie  whole  a,  similar  course.  It  waned  in  the  early  part  0(f  the 
3rd ,  century  after  the  death  of  the  emperor  Severus,  but  under 
the  first  Christian  emperor  Constantine  it  enjoyed  Sl  brief  period 
of  reviyid.  Fiiyi  cameo  portraits  of  Constantine  are  extant; 
and  it  was  during  or  shortly  after  his  reign  that  Christian 
Scripture  subjects  began  to  appear  oh  cameos.  That  class  of 
{jubjects  constituted  the  staple  of  such  work — generally  rude 
and  utistically  debased — as  continued  to  be  cultivated  under  the 


Byzantine  empire  dqiwn  to  wvly  the  «i>ocb  of  the  jUnwimaarr., 
From  the  Byzantine,  period  downward  one  pecuUarty  of  gemn 
engraving  becomes  noticeable^  ,  Cameo>work  as  compared  with 
intaglios  ia  clasncal  times  was  rare  and  infrequent,  but  now  and 
onwards  the  opposite  is  the  case,  lnta{^o-sinking, having  almost  / 
died  out,  and  cameos  being  chiefly  produced.  Commercia] 
intercourse  with  the  East  still  secured  for  the  engravers  a  supply 
of  magnificent  sardonyxes,  although  blood-stone  and  other 
non-banded  stones  were  very  commonly  used  for  works  in  rehef  < 
Cameos  during  the  long  dark  ages  were  used  chiefly  for  thedecorar 
tioQ  of  reliquaries  and  other  altar  furniture,  and  as  such  thdE 
deagns  were  purely  ecclesiasrical  or  scriptural  To  this  period 
also  belongs  the  class  of  complimentary  or  motto  cameos,  which, 
containing  only  inscEV>tions  and  an.  ornamental  bord^^  executed 
in  nicolo  stones,  were  used  as  personal  gifts  and  adornments. 

In  medieval  times -antiqye  cameos  were  hdd  in  peculiar  venerar  / 
tion  on  account  of  the  foelid^  ,then  universal,  in  their  potency  ^ 
as  medicinal  charms.  This  power  was  supposed  to  be  derived 
from  their  origin,  of  which  two  theories,  equally  satisfactory, 
were  current.  By  the  one  they  were  held  to  be  the  work  of  the 
children  of  Israel  during  their  sojourn  in  the  wilderness  (hence 
the  name  Pierres  d'  Israel),  while  the  other  theory  held  them  to 
be  direct  products  of  nature,  the  engrayed  figures  pointing  to 
the  peculiar  virtue  lodged  in  them.  Intnpreters  less  mystical^ 
inclined  found  Biblical  interpretations  for  the  subjects.  Thus 
the  cameo  of  the  Sainte  Chapelle  was  siq)p(»ed  to  i^iresent  the 
triumph  of  Joseph  in  Egypt.  A  cameo  with  Poseidon,  Athena 
and  her  serpent  was  Adam  and  Eve. 

The  revi^  d  the  glyptic  arts  in  western  Europe  dates,  frpm  y 
the  pontificate  of  the  Venetian  Paul  II.  (1464-1471),  bimsd^  ^ 
an  ardent  lover  and  collector  of  gems,  to  which  passion,  indeed, 
it  is  gravely  affirmed  he  was  a  martyr,  having  died  of  a  cold 
caught  by  the  multiplicity  of  gems  exposed  on  his  fingers.  The 
cameos  of  the  early  part  of  the-j6th  c^tujy  rival  in  beayty,oi;? 
exeojtipn  the  finest  classical  works,  and,  indeed,  many  of  then^ 
pass  .in  the  cabinets  of  collectors  for  genuine  antiques,  which 
they  closely  imitated.   The  Oriental  sardonyx  was  wt  avail^il^ 
for  the.  purposes  of  the  Renaissance  artists,  who  .  were  conse- 
quently obliged  to  content  themsdves  with  the  colder  German  / 
agate  onyx.  The  scarcity  of  worthy  materials  led  them  to  use  ^ 
the  backs  of  ancient  cameos,  <»*  to  improve  on  dasscal  works  of 
inferior. value  executed  on  good  material,  and  probably  to  th^ 
cause  must  also  be  assigned  the  development  of  shell  cameos, 
which  are  rarely  foimd,  of  an  older  period. 

Among  the  means  of  distinguishing  antique  cameos  from 
dnquecento  work,  the  kind  of  stone  is  one  of  the  best  (estsi,  the 
classical  artists  having,  used  only  rich  and  warm-tinted.  Oriental 
stones,  which  further  are  frequently  drilled  through  their  dja- 
meter  with  a  minute  hole,  from  having  been  used  by  their  original 
Oriental  possessors  in  the  form  of  beads.  The  dnquecento  artists 
also,  as  a  rule,  worked  their  subjects  in  hi|^  reti^,  and  resorted 
to  U|idercut(ing,  no  case  of  which  is  found  in  the  flat  low  work 
of  classical  times.  The  projecting  portions  of  antique  worlc 
e:(hibit  a  dull  chalky  appearance,  which, 
however,  fabricators  learned  to  imitate 
in  vapoii^.  ways,  one  of  which  was  by 
cramming  the  gizzards  of  turkey  fowls 
with  I  the  gems.  Another  index  of  an- 
tiquity is  found  in  the  diflferent  methods 
of  working  ac^c^ted  in  classic^  and 
Renaissance  times.  The  tooU  employed 
by  the  Renaissance  engraver  were  the 
drill  and  the  wheel,  while  the  ancient 
artist. also  employed  the  diamond  point. 

iThe  g;em-engraver's  art  again  during 
the  18th  century  revived  under  an  even 
greater  amount  of  encouragement  from 
men  of  wealth  and  rank.  In  this  last 
period  the  names  of  engravere  who 
succeeded  hest  in  imitating  das^ical 


(Brit;  Mus.) 


designs  were  Natter, 
Pichler  (fig.  i^,  and  the  Englishmen  Marchant  (fig.  15)  and 
Burch.    Comp^ed  with  Greek  gems,  it  will  be  seen  that  what 
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■  Fig.  J5rr-Nenid  and  Scft*btiB  by 
fcfarrhjinr,  (Brit.Mu8.) 


at  first  sig^t  is  attractive  as  refined  and  delicate  is  after  all  an 
exaggerated  minuteness  o(  execution,  entirely  devoid  of  the 
ancient  spirit.  The  success  with  which  modem  engravers  imposed 
on  collectors  is  recorded  in  many  instances,  of  wMch  one  maybe 

taken  as  an  instructive 
type.  •  In  the  Biblio 
thdque  Nationale  is  a 
gem  (Chabouillet's  cata- 
logue. No.  2337),  famil- 
iarly known  '  as  the 
signet  of  Michelangelo, 
the  subject  being  a 
Bacchanalian  scene.  So 
much  did  he  admire  it, 
the  story  says,  ihit  he 
copied  from  it  one  of  the  groui»  in  his  paintings  in  the  Sistine 
chapel.  The  gem,  however,  is  evidently  in  thii  part  ctf  it  a  mere 
tepy  from  Bfichelangelo'a  group,  and  therefore  a  subsequent 
production,  probably '  by  da  Pesda. 

'  In  our  own  day  th6  enipraving  of  cameos  has  practically  ceased 
to  be  putsued  as  an  art.-  "Roman  mamif acturets  cut  stones  in 
large  quantities  to  be  used  as  sklrt^tuds  and  for  setting  id  finger- 
lings^,  and  in  Rome  and  Paris  an  exlen^e  trade  is  carried  on  in 
tfae  cuttii^'of  sh^  cameos,  whidi  are  largely  imported  into 
England  and  mounted  as  brooches  by  Birmingham  jewelry 
manuf^urers.  The  principal  shell  used  is  the  laTge  bull's- 
mouth  shell  (Cassis  rwfa),  found  in  East  Indian  seas,  which  has 
a  sard-like  imderlayer.  The  black  helmet  (Cassis  iuberosa)  of 
thfi  West  Indian  sead,  the  homed  helmet  (C.  comitta)  of  Mada- 
gascar, and  tbe  pinky  queen's  conch  (Strombus  gigas)  oi  the 
West  Indies  are  also  employed.  Thk  famous  potter  Jdsiab 
Wedgwood  introduced  a  niethod  of  making  imitations  of  cameos 
in  pottery  producing  vrbatc  figures  An  i'  coloured  ground, 
tUs  anistituti4g  the  pecv&iarity  of  what  b  now' known  as 
Wedgwbod  ware. 

Gettt  Collectors. — The  habit  of  gem-coUecting  is  recorded  first 
In  the  instance  of  Ismenias,  a  musician  of  Cyprus,  who  appears 
to  have  lived  in  the  4th  century  B.C.  But  though  ihdividual 
defectors  axe  not  agdn  mentioned  tiU  the  time  of  lAithradates, 
whose  cabinet  was  carried  off  to  Roibe  by  Pompey,  still  it  to 
be  inferred  that  they  existed,  if  not  pretty  genorally,  yet  in  such 
places  as  Cyrene,  where  the  passion  for  gems  was  so  great  that 
the  thriftiest  person  owned  (me  worth  10  minEis,  and  where, 
according  to  Aetian  (7ar.  hist.  xii.  30),  the  skill  in  engraving 
was' astonishing.  Ilifr  fint  loA^t  Oiocf yfwfAeea)  in>  Rome  was 
that  of  Scaurus,  a  stepson  of  SuDa.'  Oiesarissaidtohaveltmned 
ax  cabinets  ftw  public  exhibition,  and  from  the  time  of  Atq^^tus 
sU  men  oi  refinement  were  supposed  to  be  judges  both  of  the  art 
and  of  the  quality  of  the  stones.  ' 

In  the  middle  ages  the  chief  collections  were  incorporated  in 
worbs  of  art  in  the  church  treasuries.  The  first  collector  of 
modem  times  was,  as  already  mentioned.  Pope  Paul  11.^  who  was 
followed  by  a  long  succession  of  princely  and  noble  collectors  such 
as  Lorenzo  de*  Medici  and  the  great  earl  of  Amndel.^  The  col- 
lection of  t£e  latter  passed  into  the  hands  of  the  dukes  of  Marl- 
borough and  thenoe  into  the  possession  of  Mr  David  Bromilow. 
The  collection  was  finally  dispersed  by  auction  in  June  1^99. 

In  modem  times  the  principal  collections  are  containdd  in  state 
museums.  The  catnnets  <tf  Vknna  and  of  the  BibUotfaique 
Nationale  are  incomparably  rich  In  the  historic  cameos.  Those 
of  the'  British  Museum  and  of  Berlin  are  the  strongest  ia  their 
range  over  the  whole  field  of  the  gem-engraver's  art. 

BiBLiOGkAPHT^For  the  fullest  geneiral  account  of  the  subject 
(with  especial  attentum  to  the  gems  of  obsncal  antiquity)  see  A. 
Furtwan^ler,  Die  antiien  Geminen,  GesckichU  der  Stetnschnetdgrkunsi 
tm  kUustschen  Aliaium,  in  $  vols  (1900}.  See  also  E.  Babelon,  La 
Graoure  en  pierres  fines,  cdmieS  et  intaUles  (1894);  A.  H.  Smith, 
'*  Gemma  "  and  "  Sculptura,"  in  the  3rd  editiim  of  Smith's  Diet,  of 
Antiquities;  J.  H.  Middletion,  The  Bngraoed  Gems  of  Classical  Times 
(1^91).  Much  curious  information  is  in  the  works  of  C.  W.  King; 
Hmdhook  of  Engraved  Gems  (1866);  Antique  Gems  (1866);  The 
Naturai  Binary,  Ancient  and  Modern,  of  Precious  Stones  and  Gem, 
and  of  the  Preddas  MefaU  (1863) ;  Antigiu  Gmu  and  Rkigf  (i  vols., 


Special  PetiodMi^BabylMia;  Sfc. — Meflant/ "  Les  P!ert«s  etWiea 
de  la  haute  Aisie,'!  Recherches  sur  la  ^ptique  orieiiiale(iSS^a86>). 
■  Egypt. — ^For  the  early  cylinder  eeaungs.  Sec,  see  Petii>e,  "Roral 
Tombs  of  the  First  Dynasty"  (Egypt  Expior.  Fund,  XVIUik 
Memoir),  p.  24;  pis.  13,  figs.  3  to  7-,  and  pis.  18-39;  AmilUneau, 
"  Nouve^  Fooittes  d'Ai^acM*  1897^898^"  CMijMto  fMM,  -pp.  78* 
423;  pi.  25,  figs.  1-3.  ..' . 

The  3^.— Petne,  "  Stones  CPrecious),"  in  Hastings'  of  As 
BiUe.  ■     '  k    ■  ■ 

Phoenician.- — ^See  M-  A.  Levy,  Siegd  vnd  t^erhnieh,  with  three 
plates  of  genls  havii^  Phoenician,  Aramaic,  old  Hebrew  and  otfier 
macriptions  (Breelau,  1B69);  and,  on  the  same  sidsjectv  De-VoguCf 
in  the  Pevue  ^rchiologigue,  2nd  series  (1868),  xvii.  p.        pla,  I4tI6. 

Cr#te.— Articles  by  A.  J.  Evans  in  Journal  of  HelletiHc  Studies,  xiv., 
xvii.,  xxl.,  and  hi  Annua*  of  British  School  at  AAau,  vi  and  onwards. 
.  Classieal  Gems.—Sm  Furtwfti^er,  oP.cH. 

Gnostic  Gemj.— Cabvol,  Dtct,  aat^Ualasit  ekrhieiuo,  ..s^v^ 
"Abmsax."  .     -    .    ■  . 

For  the  controversy  as  to  gems  with  artists*  signatures,  see 
KoeWer, '  Abhandlune  uber  Aie  gesehnittenen  Steijie,  mtt  den  Namen 
der  KAnsller;  KoeMer^a  collected  works,  ed.  Stephani,  vol.  iii. 
(1851);  St^iani»  Notes  to  Koehler  as  above;  also  Ciet  eimi». 
angfldiche  Stemsi;Jineider  des  Aliertkums  (St  Petei8buig>  i85i>; 
Brunn,  Geschickte  der  griechischen  KUnstler,  ii.  (1859).  PP*  442-^7; 
Fnrtwangler,  Jahrbuch  d.  i.  deutsch.  arch.  Inst.  Ul.  (i888)«  pp.  lOij,, 
I93<  ^7 '  iv.  (1689),  p.  46,  and  Ges^i^,  (Jassini; 

For  the  history  of  m  PoBiabnnkt  gcmt*  see  Rsinadt,  ^ierrtO' 
ffooies,  p.  151. 

Cait^gftes. — The  chief  catal<^es  dealing  with  modem  public 
collections  are:  Berlin,  A.  Furtw^ngler,  Seschreibung  der  a- 
schnittenen  Sicine  im  AtO^unriim  (l8jK>};  British  Museum,  A.  H. 
Smiths  A  Cataiogue  of  Enaveed  Corns  w  me  British  -Museum  (DeptJ 
of  Greek  and  Roman  Antiquities)  (188S);  Paris.  Bibliothdque 
Nationale,  Cbzhouuiet,  Catalogue  .  ,  .  des  camies  et  pierres  gravies 
de  la  BiUiotkique  Jmphiale  (1858);  E.  Babelon,  Catalogue  des 
eamSes ...  de  ta  BtbUt^iaoue  Nationale  (iS^'f). 

Modem  Ei^raoittg.—VamA  viL  p.  113  (ed.  Siena,  1793^;  oon- 
timwd  by  Manege,  TraitS  des  pierres  grmies  (MSo),  U  p.  s<^.  The 
older  books  on  gems  are  veiy  numerous,  but  those  of  present-day 
importance  are  not  many.  'Faber,  tUustriiim  imagines  ;  .  .  apiia 
FiUvium  Ursinmni  (Antwet^  1606)  ;  Stosdi',  Gemmae  anHquae 
eaelatae,  scai^onm  nominmis  insignitae  (AmstardEun,  1734); 
Winckelmann,  Description  des  pierres  gravSes  du  Jen  Baron  de  Stosck 
(1760);  Krause,  Pyrgoteles,  oder  die  edlen  Steine  der  AUe»  (1856); 
a  convenient  reissue  of  StosCh,  and  seven  otfacars  of  tite  older  worlos, 
by  S.  Reinachi  Pierres  graofes^  6v<  .  .  .  rSunies  et  rUdUies,  eaec 
vn  texte  noweau  (189^). 

Paff«x.-~The  principal  collection  of  glass  and  sulphurpastes  from 

ferns  was  that  issued  by  James  Tassie  ofC^la^w,  with  A  Descriptive 
'atalogue  of  a  General  CoUection  of  .  .  .  Engraved  Gems  .  .  . 
arranged  ana  described  by  R.  E.  Rasfe  (the  authCr  of  Baron  Mitn- 
chduseu)  (1791)'  (A.  S.  M. ; A.  H.  Sm.) 

GEM,  ARnnCIAL.  The  term  "  Artificial  Gems  "  does  not 
mean  imitations  of  real  gems,  but  Uie  actual  fonaatktn  by  soti- 
fidal  means  of  the  real  predoUs  stone,  so  that  the  psoduct  is 
identical,  diemictilbfj  I^yaacally  and  optically,  with  Mht  one 
found  in  nature.  Fbr  instancei  in  chemical  CtKfiposition  tin 
lustrom  dianumd  is  nothing  but  crystallized  carbom  Could  we 
take 'black  amorphous  Garbon  in  the  form  of  charcoal  or  lamp* 
blade  uid  dissolve  it  in  a  bquid,  and  by  the  slow  evaporation  of 
that  liquid  allow  the  dissolved  carbon  to  separate  out,  it  would 
probably  crystallize  in  tbe  tran^arent  form  of  diamond.  This 
would  be  a  tme  synthesis  of  diamond,  and  the  iModuCt  would  be 
just  as  much  entitled  to  the  name  as  the  choicest  products  of 
Eimberley  or  Golconda.  But  this  is  a  very  different  thing  from 
the  imitation  diamond  so  common  in  shop  windows.  Here  the 
chemist  has  (Hily  succeeded  in  making  a  paste  or  glass  having 
limpidity  and  «  somewhat  l^  refractiWty,  but  wantisig  the 
hardness  and  ^  fin  "  of  the  ml  stone. 

Tko'  JHamond.—yf^iian  xecmt  years  chemists  have  actuaUy 
succeeded  in  making  tbe  real  diamond  by  artifidal  ineans,  and 
although  the  largest  yet  made  is  not  more  than  one-fiftieth  of 
an  inch  across,  the  prorass  itself  and  tbe  train  of  reasoning  leading 
up  to  such  an  achievement  are  sufficiently  iirterestiag  to  warrant 
a  somewhat  full  description.  Attempts  to  make  diamonds 
artificially  have  been  numerous,  but,  <Trith  the  sole  egcceptf  on  of 
those  of  Henri  Moissan,  all  have  resulted  in  failure.  The  nearest 
iq)pn>ach  to  success  was  ^tuned  by  J.  B.  Humay  in  t88o  and 
R.  S.  Marsden  in  zd8x;  but  their:i«sults  have  aot  been  verified 
by  others  who  have  tried  to  rept&t  them,  and-itlie  pnibj^iUty 
is  that  what  was  then  tho^t  to  be'  dkoMid  WSs  in  veslity 
Carborundum  or  cairiTlde' <rf  ulicon.  ■•  > 
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AttemptB  have  been-  made  by  two  methods  to  make  carbon 
ciystaUue  in  the  transparent  form.  One  is  to  dystidlize  it  dowly 
from  a  solution,  hi  which  it  has  been  dissolved.  The  difficulty  i^ 
to  find  ^isolve'nt, .  Many  organic  and  some  inor^nic  bodies  hold 
carbon  so.  loosely  <:x>mbined  tBu^t  it;  can  be  separated  out  under  the 
influence  of  chemical  action,  heat  or  electricity,  but  invariably 
the  carbon  attunes  the  black  amorphous  iform.  The  other 
method  is  tq  tjcy.  fuse  the  carbon,  by  fierce  heat,  when  from 
analogy  it  is  argu^  t&at  on  cooUogit  ym  solidify  to  a  clear  limpid 
crystaL  The  progtcsa  of  sdenoe  in  other  directions  has  new 
Made  k  pretey  certain  that  t&e  true  jnode  of  maUng  dlainond 
fotificially  is  by  ^  combiiiiitlott  of  th^e  two  iDaethdds.  Until 
recently  it  was  assumed  that  carbon  Wfs  non-volatile  at  any 
attainable  temperatiue^  but  it  is  now  kaown-  that  at  a  tempera- 
ture of  about  3600"  C.  It  volatilizes  readily,  passing"  without 
Kquefying  directly  from, the  solid  to  the  gaseous  stated  Very  few 
bodies  act  in  this  nianner,  the  great  majoiity  .when  boated  at 
atmospheric  pressure  to  a  sufficient  temperature  passing  throng^ 
the  hitermediate'tondition  of  liquidity.  Some  "few,  however^ 
iduch  when  heated  4t  atmospheric  pressure  do  not  Ii(iuefy,  wheq 
heated  at  hitler  presfiiuies  in  skwed  ve^seia  obe^ 
and  fint  become  liquid'and  tiien  mdattSite.'-  St  Jadaes  'Dewar 
found  the  pritical  pressure  of  carbon  to  be  about  15  tons  on  the 
sq.  in.;  that  Is  to  say,  if  heated  to  its  qrlticai  t^f)erature  (3600* 
C),  and  at  the  same  time  si^ijected  to  a'  pressure  of  15  tons  to 
the  sq.  in.,  it.  will  assume  the  liquid  form.  Enormous  as  buch 
pressures  and  temperatures  may  appear  to  be,  they  have  been 
exceeded  in  some  of  Sir  Andrew  Noble's  and  Sir  F.  Abel's  re- 
searches; in  their  investigations  on  the  gases  from  gmipowder 
and  cordite  fixed  in  closed  steel  chambers,  these  chemists  ob- 
tained pressures  as  great  as  95  tons  to  the  sq.  in.,  and  temperatutes 
as  high  as  4060*  C.  .Here  then,  if  t^e  qbseivatbns  are  correct, 
we  have  sufSdept  tmperatuie  and  enicAig^  pcesaure  to  lique;^ 
carbon ;  and,  'Wm  then  «mfy  sufficient  time  for  these  to  act  im, 
the  carbon,  there  is-fittile  doubt  that  the  artifidai  fonnation  of 
diamonds  vfovlA  soon  pass  from  the  microscopic  stage  t6  a  scale 
more  I^^.  to,  satisfy  the.  requirements  of  sdeijce,  if  not  those 
of  personal  adornment. 

'  It  has  h3ilg  been  known  that  the  metkl  irbn  in  a  molten  state 
dissolves  ,carboa  and  deposits  it  on  cobling  as  black,  opaque 
graphite.  Moissaji.  carried  out  a  laborious  and  systematic  series 
of  e;q>erimenti''oa  tfie  solubility  of  carbon  in  iron  and  other 
vietaJa,  -and.  came  the  concbiaion  that,  itowrii:'  ordinary 
p«>as8ures  the: carbon  separates  from  the  aoUdif ying  iron  in  the 
form,  of  graphite^  if  the  pressure. be  greatly.inci(eaaed  the  carbon 
<m  e^MiratiOB  will  foum. liquid  drt^^^Mcb.  oa  aolidifyijig  will 
assume  the  fiystaUioe  shape  and.become  true  diameotd.  Many 
other  metals  diastdve  carbon,  butiAolHik  iron 'has  been  fowwl  to 
be  the  best  solvent.  The  quantity  entaing  into  solution  incteases 
witJi  .(beiteinperature  of  the  tti^taL  B«t  temperature  atone  vk  not 
eoou^fipressuicemusbbesuperadded.  .BereMotssaaingenioasly 
mftde  useiof  &.firef>erty  wbi«^  molten  iron  possesses  in  common 
with  8ome  ffiW«*Stf  liquid*— w^er,  for  instance---^)jf  iocreasing 
in  wrfunwiip  theactjof  passing  from  the  liquid  to  the  solid  states 
Fws  iooD!  isi  mtned  with  carbon  obtained  from  the  oalciiiation  of 
mlgar^  dftd  thn  iriwle  is  n^udly.  heated  in  acarbon  crucible  in  an 
electric  fttixttce,  uamg^  euifent  of  700  aBtpemand  40  volts*  The 
irOninelt&like!Wla)Uid-8aturaite».itsel{«itlr«afboi>.:  Afterafew 
minutes'  heating  to  a  temporatusc  aJtove  4*»o?  C.f— a  tempem^ 
tuie  8i.  Triiidi -this  .Ume  fujnace. begins  to/melt  and  the  iiton 
volatilize  Ini  cloiidsr— the  dazzling,  fiery  crucible  is .  lifted  out  and 
plunged  beneath  the  sui&ce  of  cold  watery  ^idiere.it  is  held  till  U 
sinks  below  a  red  beat.  Hie  suddm  cooling  solidifies  the  outer 
skin  of  moltco  metal  and  holds  the  imber  liquid  xaass  In  «n  iron 
grip.  The  ei^mnaton  of.  the  inner  liquid  on  solidifying  produces 
enormous  -pressure,  and  under  this  sfaiess  the  dissolved  carbon 
separates  out  in  a  hard,  transparent, .  dense  foim — in  fact,  is 
Hj^nr^iffl^-  •  Tlift, -ttlQceediiig  operations' ase^long.'and  tediona. 
The  metaUie  incot  is  attacked  With  hot  agm  rfiCw  till  no  iron  !b 
left  undissol^.' ;  The  bulky  refine  consists  «Uefly  of  graphite, 
together :  with  traosluiCent  fiakea  <^  chestnut-cdoured  carbon, 
hard  black  opaque  carbon  of  a  denfiity  of  icom  d'Oto  s-Sj  black 


diamon4s^-carbonado,  in  fact— aiid  a.^rnall  -qHaQti^y.  of  transi* 
parent  colourless  diamonds,  .showing.  ..crystatUne,  structure* 
Besides  th^  there  may  be  corundum  and  carbide  of.  silin^ 
arising  from:  impurities  in  the  m^^^ials.empVixed^  Heating 
with,  strong  sulphuric  acid,  with  hydrofluoric  acid,  with  nitric 
acid  md  potas^^mi  chlorate,  and  fusing  with  potas»um  fluoride — 
operations  repeated  over  and  over  agam^ — at  last  eliminate  the 
graphite  ^d  impurities  and  leave  the  true  diamonid  untoucbed. 
The  precious  residue  on  midrosci(^c  examination  Aom  many 
pieces,  of  bl^vck-  diamond,  and  other  colourless  transpa^t  piece^ 
some  amoijiil^as,  others  crystalline.  Althoui^  jnasiy  fragments 
of  crystals  are  seen^  the  writer  has  scarcely  ever  met  wkh  a 
complete  crystal.  AH  appear  brokm-upras-i^)  on  being-liboated 
from  the  inteiae  pressure  imdeif  whicA  ttey  were  formed,  tliey 
bvrst  asunder.  Birect  evidence  of  this  phenomenon  hias  heth 
seen.  A  very  .fine  piei;e  pf  djampnd,  p^pared  in  :tlie  .T^&y  just 
described  and  carefully  mpunted  on  a.microaeopic  slides  ei^loded 
duri^g  the  night  and  covered  the  slide  with  fragmepts*  Thiq 
bursting  paroxysm  is  not  unknown  at  the  Kiqiberley  mji^es.  /-.^ 
,  Sir  William.  Crookes  in  1906  cogwnunicaited.  to  .the.  Koyal 
Siociety  »  {xapser  op  4  new  forqtatijin  of,  diamond.  Sir;  Andrew 
Noble  has  shown  that  in  the.eiqxtosionof  cMdite  si  dosed 
qylindei^  pressures  of  oyer  50  tons  to  th^  aq.  in.  ajada  i^mgenx»m 
probably  reaching  5400°  were  obtained.  ■  Here  thesir  we^  haye 
conditions  favourable  for  the  liquefacticm  of  carbcoaj.aqd  if-thq 
time  of  explosion  were  sufficient  to  allow  thje  reactions  -to  takq 
place  we  should  expect  to  get  liquid  carbon  solidified  in  tb(i 
crystalline  state.  Experiment  proved  the  truth,  of  these  apticipa^ 
tions.  Working  with  speida^y  {i^^^iaxed  eyplo^ve  coptaioing-ct 
little,  excess  of  carixm  Sir  Andrew;  Noble  pollectcd  tb«  reudue 
Lef  t  ii^  the  .  steel  cylinder-  Tins  repidve  was  submitted  by.  Sir 
WiUiaqii .  Crookes :  to  the  lengthy  operations  abea4y  describe 
in  the  account  <d  H.  Moissan's  fu^  iroa  ezp^iment.  Finall/i 
B^nute  ciy^als  were  obtained  yrbicb  showed  optahqdnl  plaiM^ 
with  dark  boundaries  due  to  high  refracting  index...  Tb&posltiov 
and  angles  of  their  facet,,  aad  deaivwgef^  the  abee^ice  of  H- 
refriqgence,  and  their  high  refra^ve  iiM^  4II  sho:wfid  ibhatitho 
<7yst w  were  true  dian>ond.  r-..  -'  <-'■''.■ 
The  artificial  diamonds,  so  Jax,  hftye  Dot  been  Iai8»>  than 
miao8|CQ(HC  spedmeps,  aodinwelMks  inetw^red.  more  than  about 
half  ,-a  piillimetre  across,  .  That,  however,  is  quite  enough  .to  show 
the  correctness  of  the  train  of  reasonii:^  -leadiog  up  to  the  aclueye? 
ment,  and  there  isino  reason ,to. doubt  that,  iwffkfng  onia  larger 
scalfv  iurger  .diamonds  wsU  resi^lt"  cJHtWoo^sa  made  <  burs  >iia 
the  air  ^en  heated  to  *\)a^  Umpemtwei  witb  formation  .of 
carbonic  add;  and  in  Ivattt,  crystaUineionn,  .optical  propaties^ 
density  fmd  hajcdness,  thejyvoidcwticaLiritb.tfae  natural  stones 
:  It  having  been  shown  that  diamond  is  f(»raed  by  the  separation 
of  carbon  from  molten  iron  underpressure,  it  beqasiie  of  interest 
to  see  iC  in  som^  large  meteUurgical  op^tiona  simihir  coQditi«ns 
might  not  prevail.  A  special  form  of  steel  is  made  at  some 
large  estabUshjiMnts  by  cooling  the  moken  metal  uinder  wtense 
hydraulic  pressure,  Ja  some  samples  of  the  steel  so  made 
Professor  Rosel,  of  the  unnreraity  of  Bem,  bds  fouiul  micFOecopic 
dianA)&ds.  The  faighei;  the  temperature  at  which  the  steel  has 
been  melted  thermore  diamcmdait  c<»tams,  astdrit  has  Qvei)  been 
8ugg(»ted  that  tiie  hardness  of  sbQel;  in  some  measure  may:  be 
due  to^  cadhm  distribttted  ihcoui^fHit  its  maaa  being  in  4us 
adaiEfantine  form.  The  laxgoA  utifidal  diamond  yet  ff»iB«d 
was  found  in  a  block,  at  steel  and  atag  fcom,  a  furnaw  in  Luyeni)- 
bourg)  lit  is  clear  and  crystalline,  and  jineasuns  *boilt  ona-fiftietb 
of  an  inch  across.  ,  , -  - 
'  A'  striking  confirmation  of  the  theory  that  natural  diamtads 
haw  been  produced  from  their  solution  in  masses  of  molte^ 
iron,  the  metal  from  which  has  gradually  oxidized  and  been 
washed  away  under  cycles  of  atmospheric  influences,  is  afforded 
by  the  occurrence  of  diamonds  in  a  meteorite.  On  a  broad  open 
|daih  in  Arizona,  over  an  area  of  about  5  m.i  in  diameter,  lie 
scattered  thousands  of  masses  of  metallic  iron,  the  fragmen,t6 
varying  in  weight  fronibf^  a  ton  to  a  fraction  of  an  ounc«^  There 
is  little  doubt  that  tbes?  fra^ents -formed  part  of  a  meteoric 
shower,  although  no  record  exists  as  to  when  the  fall  took  place. 
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Nwt^  etntre,  whofrmoA  of  theingotetttf  luve  beon  fonltd, 
a  a  crater  iiritli'  raised  edces»  three-quarters  of  a  mile  in  diametxr 
and  600  ft.  d«ep,  bearing  just  the  appearance  wUdbi  would  be 
produced'had  a  migbty  mass  of  iron-r-a  ialUog  stai — MXudt  the 
Crouud,  scattered  it  in  all  diroctionav  and  .tHuiod  itatS  deeply 
under  the  siufacei  fnitBenti  tooded  from  the  luzface  foraiinj; 
tfaeipudBsnibwiid^  Irith.  AUf^ther.tentons.of  this  iron  have 
-beeB'tfcdlttctiBd^  and-^Mdmeau  o£  .tfaA  Cat^FOM  DiaUp  nwtcoritb 
aieinaioiCinlkGtosificabiiMtSi  >Px A^&'^ootb,  msaiiiKbioffst, 
Iwitea'aitting  aaecttenliifTUiig  metecaito^ 'fouad  iJie  tooh  iBjurei 
aomtthing  vaMy^bai^  tfaaoi  mttalUc  inm,  uid  anicraery 
nrhed  nasQ  iar  grinding  it.was  rdinadi  - . ;  He-a^adced  tfae^jiedmen 
chemically,  and  soon  afterwards  announced  to  the  sdentife: 
wofld  tbttt  the  Caoyon  SiaUa  BMUMyft&'eontaincd  diamonds, 
both  UuiL  and  transparent.  Iliis  Startling  (Uscovery  wh& 
subsequently  verified  by  Pnrfessors  C.  Friedel  and  H.  !^oj(^an, 
and  also,  by  Sir  W.  Crookes.  ■ 

The  RiAy ^It  is>  evident  that  of  the  other  prcdcnu  rtobos  only 
iht  tftost  ptiaed  «re  -wDrth'  produeiiitg  ait^daUy.  -  Apait  Irom 
thdr;  inleripfhardness  and  coloorj.  the  de&tiand'for  what  are 
known,  aa  "  semi-piedous  atonca "  would  not,  pay  for  the 
neoeasaiily'gzeai.jeipei»e*of  the  faebmyi  Mfncorer,  waeife  to 
be  known  iJtat  th^  w«t«  beiiig  prodnctsd vttttdally  th«'<lemaBd-- 
never  ytry  tt^a.t — wuld  abnost  cease.  The  only  other  gemis, 
Itherefoie,  .;vmc|f.'nee4,.be  in^htibne^  cbuliexion  .wjth  their 
AfftifiiofJ  {onnation  ace  those  oC  the  miiuidttin.or  sa^hirp  cla^s, 
wMch  iiMiode  all  the  ttoet  highly  prized  gems^  rivalling,  amd 
sbnietimes  exceeding,  the  diamond  in  vahie.  Here  a  rem&tkable 
iLnd  little-known  fact,  cteserve^  notice.  Ejcceptini^  the  diamond 
uid  sa^iihiret  .  each  of  the  iKfodous  atonea— the.  emeralds  tbe 
toftts  aad-'ametfayit^-^>*po8KSM8  a  mote  noble,  «  luurdor,  and 
liiOTe -bighly^pirhed  couiitdpfttt  of  'ttsUf,  ftfike  la'  c^cAir,  but 
»upe*terin  btflSahcy  and  bltdn^i  fltffl  xooDtf-  itt^^tp  the 
pmdoUB  auxBkttb  WhidiiiCsispKcial'Wulneii  uMaBy  aCtabbed 
lit  the  variety  tht  iMst  piteM.  Thti  mby  Itsetf  ^a^t'  altnost 
be  included  iU  the  ssake  <!ategiory.  The  tnie  robyi  consists  of 
the  earth  ahimiaa;  ift  a  clear,  cryst^linti  fotm,  havii^  a  ininttte 
(^antity  of  the  element  chromium  as  the  colouring' matter/  It 
is  often  called  the  "  Orientfd'Ruby/'  or  red  sapj^Ure,  and  when 
of  a  paler  colour,  the  "  Piilk  Sabpblre."  But  the  rul^'«s>ihet 
nmh  in 'Jewellers'  sbops  of  inferior  standing  is  usually  &o  true 
ruby,  but  a  "  s^nel  tuby  bt  bdas  ruby,"  somietlmes  irry 
beautifut'iA  tx)lour;  but  sctfttir  than  the  Oriental  ruby,  and 
dffie^at  in  ch6nikal  composition,-conafoting  essentiallyof  alumina 
akd  nmgnetda  and  a  littk  ^teaf,  wHh  the  colov^ng  ntatter 
ebrondutt.  .'  lite  colourless  ba^  of  the  true  tMMt^'pf^tious 
Mones  be&ig  ti^eh  aa  ctyitdHeed  -ahimliui  <v  white:  sapphire, 
when  th<e  cMoiuing  matter  is  red  the'  stone  is  called  nlby,  when 
blue  sapphirtf,'wben  green  Oriental  emerald,  WbeU  oTttige^ytiUtfw 
Oriental  topaz,  and  when  Tiolet  Oriental  amefhyst.  Oear, 
colourless  crystals  are  known  as  wfa^  sappUre;  and-  ate  very 
■PahiaWe."  It  is  evident,  therefore,  that  whosoever  succeeds  in 
ifiaking  artifidaHy  clear  crystals  of  Whit^  sapi^ire  has  the 
power,  by  iiltrodudng  appropriate  colouring  matt<!r,  to  make 
the  Oriental  miry,  sapp4tire,  emeraldi  topaz  and  amethyst.  '  AH 
of  these  stones,  even  trhta  shiall  dze,-  are  costly  lind  readily 
salei^ble,  while  when  they  are  of  fine  quality  and  lafge  ^ze  they 
are 'highly  prized,  a  ruby  of  fine  colour^'afld'fi^e'ftoin  flaws,  a 
few  carats  in  height,  bdng  of  iiiote  valtle  than  a  diamond  of 
the  satne  weight.  '    '    .  ' 

This  being'  the  case,  it  is  riot  surprising  that  repeated  Attempts 
have  been  mldb  to  effect  the  crystallization  of  alumina;  This 
is  not  a  matter  of  difSculty,  but  unfortunately  the  crystals 
generally  form  thin  plates,  of  good  colour,  but  too  thin  to  be 
useful  as  gems.  In  1837  M.  A.  A.  Oaudin  made  thie 'rubies,  of 
microscopic  si2^,  by  fusing  alum  in  a  caibdn  c^cible  lat  a  verf 
hi|^  tetnperature,  and  addihg  a  little  chtbiliium  Hi  colouring 
matter.  In  184?  J.  J.  Ebelmen  produced  the  white  sat»piifitc 
and=  rose-coloured  sjpinel  by  fusing  the  constituents  at  a  high 
temperature  in  boracic  acid.  Shortly  afterwards' he '^)rodQfced 
tjie  ri^by.by  employing  borax  as  the  solvent.  The'  bottifcic  add 
wa^r  found-tb  be  too  volatile  to  allbw  the  ^utnina  tb  drystallize, 
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but  the  «se  idf  b0tiu  oaJUle  the  n^cewaiy  4iff«i«ifce.  fiut  it  was 
Dofc  tiU^tit  :4te.ye»r  2877. that  £j  FramK  «ad  C.  Feil  fiiat 
pubUsbed  ftortbod  whereby -it  wfts.pos^ble.to  prodace  acry»- 
tallizbd  Wmin*-  from  which  amajl  atonea  ^ould  be  cut.  Tb^ 
first  .  fonMd  kftd  AlunUnatis  by^the  fusiw.tog^er  of  le«d  oxide 
aAd  Bkutaiua.  -.,Tbia  wM  kept  in >&  Btiat«iof  fuwin  in  a  firectey 
cnKibI«':CiB  -  tke  uompMltion  «f  which  aiUca.  enters  largely). 
Under  .the'inflnemei  <^  ithe  tmipentnre  t,be  silica  of.  the 
orudble  gradual^'' dtcompoaes  the  lf»di^umuwt^  focnifOg.l«»d 
soDicate,  wludb  DttBaiaa  ia  the  liquid  jtafee*  amd  ^umwa,  which 
crysudlizeft. as  white  a^^faire.  By  tJie.admi^ttufe  of  a  or  3% 
ot  a  chraminm  comfouitd  with  origiaal  materiala  resulting 
white  sappbire  became  ruby.  More  jrocently  ,£dmond  Fxhay 
and^  A.  Veme«^  obtaiued  artificial  rubiea  by  rtactibig  -H.  a  red 
heat  with  bariiuu  Ouoiide  on  amorphovs  alumina  containing 
a  smkU  qqavtiklr'  of!  .'diromimn.  The  rubies  obtaifked  in  this 
manner  are  thus  dMCVibed  by  Fr^my  and  Vexaevil:  "  Their 
eryiatalUBC. '£«nn  is  rogulai;  their  lustre  is  adamaotlne;  they 
pieient  the  ibeantifnl  colour  of  the  rubyj.:they  are  perfectly 
tiamputat,  haVe  thelhudnoaa  of  Um  nij»y,  uul  Mlily  acratch 
topa&:.-  'Hiey  Atatml^thciMtnfaL  rdby  iitbemnUng  dark  when 
farted,  iTcniming.tbeir  Eoie-odlQiir  oaooeliagk"'.  I)«s  Cloizeaux 
sagrs  of  fthem  that-  *!^ttndet  the  mkonwo^  Mile  of  the  cr^tals 
shDw  iw^blcs;  cc^vergfing  polarized  light  Ihe  colouxed  nogs 
and  itfarjiegdtiva  black  otosaiuieiO|f;a  rMuakablQ  rdgularity." 

Other  experimentalists  have  attacked  the  problem^  othor 
directhms.  fidsides  t&ose  dlntody  mentioi^cd,  X^.J^od^,  H.  Hv  De 
Senarmont^  Sainte-tClaire  DeviUe,  imd  H.iCaKm.dJBd  Hi  Debray 
haiw  smttneded  with  xkoie'krr  leaa  duccefts  iu.fXDoducing  ii^Mes. 
The  getueial  ptan  adoftttd  haa  been'  to  ibtm  »>  mixiuce'  of  sales 
fiiBibl«  ftt.a  Bed  heotf ■  fonning  a  Uquid  ite  whidi,  fUUuniaa  wiiU 
disaoftfs:  •LAhiiBa)aiiB-iimrad^tiU  theiiiMl4naa»wiUt«kei]^ 
no  more, ■8Bdi«be«ni^te-id  left  in  tbefHtaaeeforftkug  tiiDA, 
aometlmesfteteiid&ttgo^'wceka.  Thp  tdveghaleidy.v^dntiliwii, 
and'  the  afcinriaa'is-  deposited  in  ayitala,  .odpansd  by  vhatevor 
colourinbioxide  has  been,  added.    '    .  ^ 

-Mention,  faaa  been  made  aboTe:of  aatonefreqiientlyanbstituted 
for  tbe  trbe  ruby,  billed  the  ".^uael  "  or  "  bafau"  ruby.  The 
spinel- and  ruby  occn  together-  ini  nBtjujre,iBtanc8  from  Burma 
being  as  often  'spinel  as  trie  .Oriental  fuby.  iEn  the  artificial 
production  of  the  ruby  k  Mmetimes  lufkpena  that  spfaiel  crystal- 
lites out  v^iea  ttue  OnantalTuby  is^caqiected..  Tbefnakabatii 
is  BO  aninged  that  only  red-odoured  al unite  shUl  ccystalUze  oat, 
but  It  is  difficult  to  have  all  the  mptcriala'ofiaiich  purity  aa  to 
eBflUre  the  complete'  tfbieiioe  ei  aiiica-  end  mkgneaia.  In  this 
ease,  when  tfacM  lmpuiitieft  have  aecamulateJ'  to  a  certain  poiiit 
they  uadte  with  the  alnniiiay  and  spinel- t^hen-sepantes,  as  it 
crystallizes  more  easily  than  ruby.  When  all  .the  magnesia  and 
sifica '  have  beeU'  ^mSmued  in  tt£i  way  the<  bath  resumes  its 
depAsition  of  crystiltine  ruby.  Riibies  of  fine  colotsr  and  of 
con«deraUe  size  have  been  shown  UkTx)Ddon»  made  tm  tbe 
Contintetit  by  a  secret  process.  The  inribcr  he*  seen  several  cut 
8t(^es  BO^  made  ireightng  over*  a  carat  each,  the  unevt  {xystals 
kMteuring  half  an  inch  £dong  a  crystal  ei^b,  and  weif^iiug  over 
70  gruns,  and  a  clear  ^ate  of  ruby  cot^rom  &  sfs^  oystal 
weighing  Wtfi6  getim,  'Rxiby  btt  been;  made  1^  Sir  W. 
-Rob^ta-Audttni  us  -a  l^ptoduct  in  tlw-preduetleK'<^  metalUc 
chrwnium.  Oxide  of  chnHOium  and  ahnnlnhim  powder  are 
intimately  mixed  together  in  a  refractory  crudUe,  and  the 
ttaiJetUre  is  igmted  at  the  upper  part.  Tlie  alumimum  and 
chromium  oxide  react  with  eviolutitm 'Of  so  much  heat  that  the 
reduced  chromium  is  melted.  Such  feitfae  intensity  of  the  reaction 
that  the  resulting  alumina'  is  also  completdy  fused,  fio^ng  as  a 
Uiquid  on  the  molteta  c^omiuiUr  Sometimes  the  alumina  takes 
up  the  right  amdant  of  chromium  to  enal^e  it  to  assume  the  ruby 
cdlour.  On  cooBng'tfae  melted  alumina  crystaUizes' in  large 
flaked,  ^hidi  on 'examination  by  trardmitted  hght  are  seen  to  be 
trUe  riiby.  Tbe  devel^mieBt  of  the  red  colour  is  said  byi  C. 
Greville-WIIIiams  only  to  take  plflce  ftt'a  wUte  beat.'  It  is  not  due 
to  the  pretence  of  chromic  add,  but  to  ia.  reaction  between  lalumioa 
%nd  chromic  oxide,  Which  reqnira  -ttfl  devMed  temperature. 

Arinfidi^  made  but  reel  rubies  havftf  been  '^at  on  tlie  market, 
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|nf^[jartdiby  apr&cesi  offukm  by  A.  Vflnwufl.  He^ds  that 
fleitaitt  e(mditioa»  hav«  tb  be  ftyfiOed  in  onlerlx):^ 
a  transparent  fbnb.  nietemperatoarennuitliotlbehigherithaais 
absolutelyneoessaryforfDafioa.  miemdtedpiodiiet  must  always 
be  in  the  sanft  past  of  the  oxybydvogeo  flame,  aad  the  point  of 
contact  between  the  melted  product  and  the  sapport'^ould  be 
reduced  to  as  an  area  as  possible.  M.  'Vfemeuil  uses  a 
vertical  blowppe  flame  directed  on  a  support  capable  ci  move- 
ment up  find  down  means  of  a  screw,  so  that  the  fused  product 
may  be  remdved  from  the  zone  of  fusion  as  it  gets  higher  by 
addition  of  fre^h  material.  The  material  employed  is  either 
:compo8ed  of  smaU,  valueless  rubies,  or  alumma  coloured  with  the 
ri^t  amount  of  chromium.  It  is  very  finely  powdered  and  fed  in 
throu^  the  Uowpipe  orifice,  whence  it  is  blown  in  a  highly 
heated  condition  into  the  «me  of  fusicm.  The  support  is  a  smak 
cylinder  of  alumina  {daced  in  the  axis  of  the  blon^npe.  As  the 
c^wration  proceeds  the  fine  grains  of  powdo'  diiroi  on  to  the 
support  in  the  sone  of  fusion  form  a  cone  which  gradually  rises 
and  broadens  out  until  it  becomes  oi  sufficient  size  to  be  used  for 
cutting.  Rubies  pr^Nired  in  thia  way  have  the  satme  specific 
gravity  and  hardness  as  the  natural  ruby,  and  thely  are  also 
dichroic,  and  in  the  vacuum  tube  under  the  influoioe  of  the 
cathode  stream  thty  phosphoresce  with  a  discontinuous  spectrum 
showing  the  strong  alumina  line  in  the  red.  When  pn^ierlycat 
and  mounted  it  is  almost'  impossiUe  to  distinguish^  theiri  from 
'natural  stones. 

-  The  Sappkki.'^Aagaalte  Daubite  has  shown  that  when  a  full 
qusnUty  o£  duxnaium  ils  added  to  the  bath  boat  wfaidi  white 
sai^diire  osrstaffises  the  eoktw  Is  that  of  raby,  but  when  much 
less  ^rcmUiiin  is  added  the  colour  is  blue,  formibg  the  true 
Oriental  si^i^^.  The  real  colouring  matter  of  the  Oriental 
sapphire  is  not  deifinit^y  known,  some  chemists  considering  it  to 
be  cfaxomiian  and  others^cobalt.  Art^cial  sapphirea  have  been 
made  of  a  fair  size  and  periectbr  transparent  by  the.  additioa 
of  cob^  to  the  igneous  bath  of  alumina,  but  the  ^ter  doea 
not  consider  them  equal  in  colour  to  true  Oriental  sapphire. 

The  Orienial  Emerald.~^The  stcnte  known  as  emetaU  consists 
chemically  of  sOIca,  alumina  and  gludna.  Like  the  ruby,  it  owes 
its  colour  to  diromiumr  but  in  a  differant  state  of  oxidatwn.  As 
'akeady  mieintioned,  there  is  bother  -stoiM!  which  coosists  of 
txystMSBatd  alnmhu-  oobnffed  with  chiximlum,  bift  holding  the 
■chzomi^  IB  a  diffeteet  state  of  oxidation*  .  This  is  called  Ijie 
Oriental  emerald,  and,  owing  to  its  beauty  o£  colour,  ita  bfttdness 
and  rarity,  it  is  more;  highly,  prised  than  the  emerald  itself  and 
commands  higher  prices.  The  Oriental  emorald  has  been 
produced  artificiidly  in  the  same  way  as  the  ruby,  by  adding  a 
'larger  amotujtt  of  chromiiun  to  the  alumina  bath  and  rtsgulating 
the  temperature.  i 

ri»OrMnfoij4»KlAyrt.— The  ameUiyatiB  rock  crystal  (quart?) 
iof  a  blush-violet  colour.  It  is  one  of  the  least  valuable  of  the 
.peecfaHia  atones.   The  saiiphirtt,  however,  is  found  occasionally  of 
a  bcsntifiBlivialet'CttlDur;  it  is  then  called  the  (Mental  amiethsrst, , 
«iid,onaiSOuntofitsbe8tttyaBdiMrity»is-i)f  great  value.  .Jtki  . 
evident  Uiat  if  .to  the  i^ieous  -bath  of  alumina  some  cdouring 
matter,  sudi  as  flaanganese,  is  added,  capable  of  communicating 
a  viokt  cdour  to  the  crystds    akimina,  the  (Mental  amethyst : 
will  be  the  rasult.   Oriental  amethyst  has  been  so  formed  artifid- 
aUy^bubthe  stone  being  known  only  as  a  curiosity  to  mineralogists 
and  experts  in  precious  stones,  and  the  public  not  being  able  to 
'  discriminate  between  the  violet  sapphire  and  ametfaj^stine  quartz, 
there  ia  no  denland  for  the  artificial  stone.  , 

Tk»  OfiaUal  Tepat.-'-The  topaz  is  what  is  called  a  semi- 
precious «i;onlB.  It  occurs  of  many  colours,  from  clear  white  to 
•{dlik,  orange,  yellow  and  pale  green.  The  usual  cofour  is  from 
straw-yeUov  to-shozy  c^kwr.  llie  exact  c^naposition  of  the 
colouring  wMter  is  not  known ;  it  is  not  entirely  of  mineral 
origin,  as  it  changes  colour  and  sometimes  fades  altogether  on 
exposure  to  light:  Chemically  the  topax  consists  of  alumina, 
silica  and  fiuoria&  It  is  not  so  hard  as  the  sapphire.'  There  is 
also  a  yellow  variety  of  quavtz,  whkh  is  sometimes  called  "  false 
topaz."'  The  Oriental. topaz,  on  the  other  hand,  is  a  precious 
st<me  of  great  .yi^ue..  It'  consists  of  clear  crystalline  sapphire ' 


coloured  with  «  amattr^qaaatity  of- ferric  bzide; ' 'it  Us^bei^ 
produced  artificially  byadding  inm  instead  oi  chromium  to  the 
matrix'from' which  tbe  white  aapi^ireiCryBtalliaes. 

Tie  ZSram.-^The  dicon  is  a  very-  beiwtiful  stone;  varying  in 
colour,  like  the  topaa^  from  red'  and  yellow  to  green  and  blua. 
It  is  somerimes  met  mth  ct^ourless,  aad  such  are  its  vefractive 
powers  and  brilliancy  that  it  has  been  mistaken  for  diamond. 
It  is  a  compound  ot  silica  and  zirconia.  H.  Sainte^Glaiie  Deville 
formed  the  zircon  artifidally  by  passing  silicon  fluoride  at  a  red 
heat  over  the  oiide  arconia  in  a  porcelain  ttdw.-.  Octahedral 
crystals  of  eircon  ;aie  than  produced,  whidi  have '  the  samb 
crystalline  form  j  appearance  and'  opticsd  qualities  as  the  natund 
zircon.'-  ^'  - .        ' . 

BrBLiooRAPHT.^^-fiir  WlUi&iw  Giookds,  ^"  A  New  Fdraiatidn  of 
Diamond,"  Proc,  Roy.  Soc,.  vol.  Ixxvi.  p.  ^58;  "  Dtanioiids;"  a 
lecture  delivered  before  the  Bntisti  Association  at  Klmberlejr, 
South  Africa,  5th  September,  1905,  Chemical  News,  vol.  xcii.  pp. 
I35f  147.  159:  J-  J-  tbelmen,  '^Sur  la  prodoction  artificielle  des 
pierres'  dute^  Comptes  rvndiis,  voL  xxv.  p.  379^  "  Sar  uaenouvelle 
m6thode.[i0ur  obtenir.  par  ^.vc^e  odphe,  des  combiiiariotw- oystaV 
lis^,  et  sur  ses'applicatiohs  k  la  .reproduction  de  pludeun  espdces 
min^rales,"  Compies  rendus,  vol.  xxv.  p.  661;  Edmond  Fr^ihy  anq 
C.  Feil,  "  Sur  la  production 'artifldelle  da  corindon,  du  rubis,  et  de 
diffidrettts  siHcates  crystaHiafes;"  Cctmptgs  rendHS,  vx>l..  bacxv.  p. 
1029:  C.  Friedd,  "Sur  I 'existence  dudiamant  dans  Ic  fer  m^t^orique 
de  Canon  Diablo" ^ompies  rendus,  voL  cxv.  p.  1037,,  yoL cxyL 
p.  290;  H.  MoissaUf  "£tude  de  la  m^€6rite  de  Cafion  Diablo',': 
Comptes  rendus,  vol.  dcvi.'  p'.  288; "  Exp&ienCcff  surlai^producribn 
du  diamattt,"  Compies  rendusi  VcA.  cxvHi,  p;  aW;  "Sirf 
experiences  relatives  Sl  la  preparation  da  diamant,<"  Cmi^Mm  renaua, 
vol.  cxxiii.  p.  306:  ie  Four  Siectrique (Paiisi  1897);  H.  S^te-Claire 
Deville  and  .H.  Caron,  "  Sur  un  nouveau  moqe  de  production  4 
l'€tat  criBtalHse  d'un  certain  hombre  d'espSces  cMmtques  et  minera- 
lo^ques,"  Comptes  rendus,  vol.  xlvi.  p.  764;  A.  Vatuiuil,  *'  Pro- 
ductioa  artificielle  des  rubis  par  iuraon."  ibid,  vol.  «xxtv...p^i7ais 
J.Boy^,lASyntb^des  ^err»spr4cieuses'iPairik,  i9()g.)^  .  Pff.  p): 

GQIBEAtJX,  a  town  in  the  province  of  Naimur  and  on  ths 
bonders  of.Brabant,  Belgium,i35  m.  S.E,  of  Brussels  on  the  main 
line  to  Naottur  and  Luxemburg.  Pop».  (1904)  4^43*  It  is  a  busy 
place  with  large  railway  and  ea^C'  works,  and  the  junction  for 
several  branch  lines.  On  the  3Est  of' January  1,578  Don  John 
of  Austria  gained  here  a  signal  victory  over  tUe  army  of  thfi 
provinces  led  by  Antony.de  Goigiues, 

^ .  QBMIHI  ("  The  Twins,"  iCCmot  and  PqUux),  hi  astronomy, 
the  third  sign  in  the  sodiaCj.denDtpd  by  the  symbol  It*.  It  is 
also  a  constellation,  mentioned  by  Eudoxqa  (4th  century  b.c.) 
and  Aratus  (3rd  century  b.c^},  and  catalogued  by  Ptoljemy,  35 
stars,  Tycho  Brahe  35,  and  Hevelius  38.  By  the  Egyptians^  this 
constellatioa  was  symbolized  as  a  couple  of  young  kids;  the 
Greeks  altered  this  symbol  to  two  children,  variously  aaid  to  be 
Castor  and  . Pollux,..  Ha'cales  and  Apollo,  or  Triptolenius  and 
laaion;  ,the  Arabians  used  the  Qrmbol  of  a  pair  of,  peacock^. 
Interestiug  lO't^jocts  in  this  constellation  are:  a.  Gepunorum  or 
Caat«r,  a  v<ny  fine  double  stax  of  magnitudes  a-o  tmd  a*8,  th« 
fainter  componojt  is  a  q>ectrosc<^ic  binary;  1}  Gemi^orum,  a 
long  period  (331  days)  variable,  the  extreme  range  i|i  magnituda 
being 3f3tP4irGeimnQnqn,ashort period vari^)le,  lo  xj.days, 
the  extreme'  rangp  ' in  magnitude  being  3*7  to  4-5;  Now 
Qeminorum,  a  "  new  "  star  discovered  in  1903  by  H,  H.  Turner 
of  Oxford;  and  the  star  cluster  M.35  Geminorum,  a  fine  and 
bright,  but  loose,  cluster,  with  very  little  central  condensation. 

GEHINIANI,  FHANCESCO  (c.  1680-1762),  Italian  violinist, 
was  bom  at  Lucca  about  1680.  He  received  lessons  in  music 
from  Alessandro  Scarlatti,  and  studied  the  violin  under;  Xunatj 
XGobbo)  and  afterwards  under  CorelU.  In  17^4  he  arrived  in 
London,  where  he  was  taken  under  the  special  protection  of  the 
earl  o(  .Essex,  and  made  a  living  by  teaching  and  writing  music. 
In  1715  he  played  his  violin  concertos  with  Handel  at  the  En^isb 
court.  -After  visiting  Paris  and  residing  there  for  some  thne, 
he  returned  to  England  in  1755.  In  tj6f  be  went  to  Dublin, 
where  a  servant  Tobbed  him  of  a  musical  manuscript  on  which 
he  had  bestowed  much  time  and  labour.,  His  vexation  at  this 
loss  is  said  to  have  hastened  his  death  on  the  17th  of  September 
1763.  -He, .appears  to  have  been  a  first-rate  violinist,  but  most 
of  his  compositions  are,  dry  and  deficient  in  melody.  His  Art 
of  Playing  the  Vudin  is  a  good  work  of  its  .Mnd,' but 'his  Gwda 
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armonica  a  an  inferior  production.  He  pnblished  a  number  o£ 
solos  for  the  violin,  three  sets  of  violin  coD,certos,  twelve  violin 
trios,  The  Art  of  Accompaniment  on  the  Harpsichordf  Org/m,  &c.. 
Lessons  for  the  Harpsichord  and  some  other  works.  ' 

GEMISTUS  PLBTRO  [or  Plethon],  OEORGIUS  (c.  r35s-i45o), 
Greek  Platonic  philosopher  and  scholar,  one  of  the  chief 
pioneers  of  the  revival  of  learning  in  Western  Europe,  was 
a  Byzantine  by  birth  who  settled  at  Mistra  in  the  Pelbponnese, 
the  site  of  ancient  Sparta.  He  changed  his  name  from 
Gemistus  to  the  equivalent  Fletho  ("  the  full perhaps 
owing  to  the  abnilarity  of  sound  between  that  name  and 
that  of  his  master  Plato.  He  iuvented  a  reUgious  ^tem 
fouoded  oirthe  speculative  mystioBm  (rf  the  Neoplatonists,  and 
founded  a  sect,  the  members  of  which  believed  tbat  the  new 
creed'  would  supersede  all  existing  forma  of  belief.  But  he  is 
chiefly  memorable  for  having  introduced  Plato  to  the  Western 
world.  This  took  place  upon. his  visit  to  Florence  in  i439,  as 
cme  of  the  deputies  from  Constantinople  on  occasion  of  the  general 
ooundl.  Cardinal  Bessarion  became  his  disc^e;  he  produced 
a  great  imprcSBion  upon  Cosimo  de'  Medici;  and  though  not 
himself  making  any  very  important  contribution  to  the  study 
of  Plato,  he  effectually  shook  the  exclusive  domination  wfaif:h 
Aristotle  Had  exercised  ovcrEuiopeon  thought  for  eight  centuries. 
He  pnnnoted  the  union  of  the  Greek  and  Latin  Churches  as  far 
as  possibis,  but  his  efforts  in  this  direction  boie  no  pomaaent 
fruit.  Ht  prt^bly  died  before  the  capture.of  Constantinople. 
The  moBt  important  of  his  published  works  are  treatises  on  the 
difitinctionbetween  Plato  and  Aristotle  asphilosophers  (published 
at  Venice  in  1540);  00  the  religion  of  Zoroa^«r  (Paris,  iS3&); 
on  the  oondition  of  the  Peloponnese  (ed.  A.  Ellissen  in  Analektm 
der  mittei-  und  neu^iecimcbin.Literaiur,  iv.) ;  and  the  (ed. 
C.  Alexandre,  Paris,  x8siS).  In  additictt  to  these  be  compiled 
Bcveni  vtdumes  of  excerpts  f  nwk  ancient  authors,  and  wrote  a 
aumbn  of  works  on  geo^i4>hy,  taxaxc  -and  at}xt  aubjepts,  many 
of  ^ch  still  exist  in  MS.  in  TOrious  £«co|)ean  libzarks. 

See  espefcially  P.  Schultse,  Gesekfkhtt  der  PhOos^^iie  der  Reiiais- 
sance,  i.  (i^74)i  ^bo  J.  A.  Symonds,  The  Jtenmtxsance  m  Italy 
^1877),  li.  p.  198;  H.  F.  Tozer,  '  A  Byzantine  Refoner,"  id  JourmU 
dfatd^nic  SUtaies,  vii.  (1866),  chiefly  on  Pletho's  scheme  of  political 
and  social' reform  for  the  Peloponnese,  as  eet  forth  in  the  pamphlets 
addreised  to  Manuel  IT.  Palaeokigus  and  his  son  Theodore,  despot 
of  the  Morea;  W.  Gass,  Gennadats  und  Pietko  (1844).  Most  of 
Pletho's  Works  will  be  found  in  J.  P.  Mwne,  Palnlotia  Graeea,  tlx. ; 
for  a  oonipAete  list  see  FabriciiM,  BiUiot&ca  Graeca  (jtA.  Harles),  xii. 

OBHllI  PASS,  a  pass  (7641  ft.)  leading  from  Frutigen  in  the 
Swiss  canton  of  B^  to  Leukerbad  in  the  Swiss  canton  of  the 
ViUfus.  It  is  much  frequented  by  travellers  in  summer.  From 
Kanderst^  (7}  by  road  above  Fmtigen,  whidi  is  m.  by 
rail  from  on.  the  Beme-Interlakra  line)  a  mulie  paUi  leads 
to  the  snminit  of  the  pass,  passing  over  the.^taJmatte  plain, 
where  in  1782  and  again  in  1S95  a  great  avalanche  fell  from  the 
Aitels  (11,930  ft.)  to  the  S.E.,  causing  on  both  occasions  great 
loss  of  Ufe  and  property.  The  mule  path  descends  on  the  south 
side  of  the  pass  by.  an  extraordinary  series  of  zigzaga,  made 
accessible  for  mules'Cthough  no  rider  is  now  allowed  to  descend 
on  mule-back)  by  a  band  of  Tirolese  workmen'in  i740-r74r. 
They  are  cut  in  a  very  steep  wall  of  rock,  about  iSoo  ft.  in  height, 
and  lead  down  to  the  village  of  Leukerbad,  which  is  9^  m.  by 
carriage  road  past  Leuk  above  the  Susten  station,  in  the  RhAne 
valley  and  on  the  Simplon  line.  (W.  A.  B.  G.) 

OBHOABllB&IEt  originaUy  a  body  <^  troops  in  France 
conqxwed  of  gendarmts.  or  raen^t-arma.  In  the  days  of  chivalry 
they  were  moniUed  and  armed  c^>-ftrpie,  exactly  as  were  the 
lords  and  knights.with  whom  they  constituted  the  most  important 
part  of  an  army.  They  were  attended  each  by  five  soldiers  of 
inferior  rank  and  more  lightly  armed.  In  the  lat^  middle  ages 
-the  men-at-axms  were  furnished  by  owners  of  fiefs.  But  after 
the  Hundred  Years'  War  this  feudal  g^darmerie  was  replaced 
by  the  compagnies  d'ordonnance  which  Charles  VII.  formed  when 
the  Engli^  were  driven  out  of  France,  and  which  were  distributed  ; 
throughout  the  whole  extent  of  the  kingdom  for  preserving  order 
and  maintaining  the  king's  authority.  These  companies,  fifteen 
in  nunUMT,  were  composed  of  joo  lances  or  gendarones. fully 
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et^tiipped,  eadi  of  wh^tm  was  attended  1^  at  least- thsee  archers, 
onecoutiUiir  (soldier  aimed  with  a  cutiasa)  andonevorJle^  (soldier's 
servant).  The  states-general  of  (Cleans  (1439)  had  voted  a 
yearly  subsidy  of  r,30D,ooo  Uvres  in  perpetmty  to  keep  up  this 
national  sold^iy,  whidh  replaced,  and  in  fact  was  recruited 
chiefly  amongst,  the  bands  of  menmariea  who  for  about  a 
century  had  made  France  their  prey.  The  number  and  com- 
position of  the  compagnies  d'ordonnoncenest  changed  more  than 
once  before  the  reign  of  Louis  XIV.  Thia  sovereign  on  hit 
accession  to  the  throne  found  only  eigltf  companies  of  gendamus 
surviving  out  <A  an  original  total  dt  more  tliaa  one-hundred,  but 
after  the  victory  of  Fleurus  (1690),  wMdh  had  been  decided  by 
their  courage,  he  increased  their  number  to  sixteen.  The  lour 
fint  companies  (which  were  practically  guard  troops)  were 
des^nated  by  the  names  of  Gaidarptu  icossaiSf  Gendarmes 
anglais f  Gendarmes  bourguifpums  and  Gendarmes  fiamands,  horn 
the  nationality  of  the  soldiers  who  had  odginaUy  composed  them : 
but  at  that  time  they  consisted'  entirely  of  French  soldieis  and 
officers.  These  four  companies  had  a  captain-general,  who  waa 
the  king.  The  fifth  company  was  that  of  the  queen;  and  the 
others  bore  the  name  of  the  princes  who  respectively  commanded 
than.  Tlib  organization  was  disadved  in  r78&  The  Revolution 
swept  away  all  these  institutions,  of  tlie  mcnuuthy,  and,  with 
the  excQition  of  a  ahc«t  revival  the  Gtmdamn  de  1^  garde  at 
the  Restoration,  henceforward  the  word  "  geadazmerie " 
possesses  an  altogether  diffomt  rignificance— Via,  military 
police. 

OBNBAI^MIT  (from  the  Gr.  T^yos,  family,  and  X^ot, 
theory),  a  pedigree  or  list  of  ancestorSr  w  the  study  of  fainUy 
history. 

I.  BiWcal  Genealogies."The  aims  and  methods  of  ancient 
geneaiogiats  require  to  be  carelully  considered  before  the  value 
of  the  'numerous  ancestral  lists  in  the  Bible  can  be  properly 
estimated.  Many  of  the  old  "  genealogies,"  like  thoseiof  Greece, 
have  arisen  from  the  desire  to  explain  the  origin  of  the  various 
groups  which  they  indude.  Infonnation  relarii^c  the  su^ 
division  of  tr^KS,  their  relation  to  eadi  other,  tho  intenningjiag 
of  populaticOis  and  the  like  are  thua  frequently  r^resmted  in 
the  tana,  of  genealogies.  The  "  sons  "  of  a  "  father  "  often  stand 
merfcly  for  the  branches  of  a  family  as  they  existed  at  some  one 
period,  and  since  in  course  of  Ume  tribal  relations  would  vary* 
lists  which  have  originated  at  different  periods  will  present 
discrepancies.  It  is  obvious  that  many  of  the  Biblical  names  arc 
nothing  more  than  personifications  of  nations,  tribes,  towna* 
&a,  which  are  grouped  together  to  convey  some  idea  of  tiu  bond 
by  which  they  were  believed  to  be  connected. 

For  the  personificatkro  of  a  peo|^  or  tribe,  cp.  Ges^  xxidv.  30 
("  Jacob  said  ...  I  am  a  few  men  "),  Josh.  xvii.  14  ("  the  c]]tUdi]en 
of  Joseph  said  ...  I  am  a  numerous  people  "),  Ex.  xiv.  35  ("  Egypt 
said,  let  me  flee  Jos.  ix.  7,  i  Sam.  v.  10,  &c. ;  see  G.  B.  Gray  on 
Numbers,  xx.  14  {Jniemat.  Crit.  Comm.).  Thus  we  find  among  the 
"sons'*  of  Japhet:  (the  nations)  Gomcr,  Javan,> Tubal;  Caoaah 
"  beeat  "  Stdon  and  Heth;  the  "sons"  of  Ishmael  inclade  the 
well-Tcnown  tribes  Kedar  and  Jetur;  JaccAi,  or  the  aynqnym  Israel, 
personifies  tjie  "  children  of  Israel  "  (cf.  use  of  "  1,"  ^'  thou  "  of  the 
Israelites  in  Deut.,  and- in  poetical  passages).  The  recognition  of 
this  characteristic  usage  often  furnishes  an  ethnological  interpre- 
tation  to  those  genealogical  stories  which  obviously  ^O'  not  relate 
to  persons,  but  to  tribes  or  peoples  personified.  The  Edomites  and 
Israelites  are  regarded  as  "  brothers  "  (cf.  Num.  xx.  14,  Deut.  U.  4, 
Am.  i.  II),  andrahce  Esau  (Edom)  was  bom  before  Jacob  (Israel; 
ft  would  appear  that  the  Edomites  were  held  to  be  the  older  i^tion. 
The  union  of  two  clans  is  expressed  as  a  niarri^;c^  or  the  wife  is  the 
territory  which  is  dominated  by  the  husband  (tribe) ;  see  Caleb. 
If  the  woman  is  not  of  noble  blood,  but  is  a  handmaiden  or  concubine, 
her  children  are  naturally  not  upon  the  same  footing  as  those  of  the 
wife;  consequently  the  descenaants  of  lehmael,  the  son  of  Harar 
(Saiah's  maid),  are  inferior  to  Isaac  and  his  descendants,  whilst  the 
children  of  Ketumh  ("  incense  "),  Abraham's  concubine,  are  stiQ 
lower — from  the  Israelite  point  of  view.  This  application  of  the 
terms  of  relationship  is  characteristic  of  the  Semites.  The  "  father  " 
of  the  Rechabites  is  their  head  or  founder  [cf.  I  Sam.  x.  13:  "  who 
is  their  father?"),  and  a  common  bond,  which  is  not  necessarily 
physical,  unites  all  "  sons,"  whether  they  are  "  sons  of  the  prophets 
(membm  ol  prophetic  guilds)  or  "  sons  of  Belial  "  (worthleas  men). 

The  interpretation  of  ethnological  or  statistical  genealogies 
may  easily  be  pushed  too  far.    Every  case  has  to  be  judged  upon 
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its  own.  merits^  and  dne  allowance  must  be  made  both  fpr  the 
an^Um  (rf  tlie  weaker  todaimor  tostrcngtJseli'aii  aUiance  with 
the  strongaTf  and  iox  the  not  uinatuxal  desire  oi  dans  oe  indi- 
viduab  -to  magniiy  the  greataeiB  of  thdr  ancestry. .  Ihe  fin^ 
st^  must  alwajra  be  the  carefnl  compaxison  of  related  lists  in 
order  to  test  the  conustcacy  of  the  tradition.  Nej^  these  must 
be  critically  studied  in  the  light  of  all  available  histori^  material, 
though  indeed  such  ovidence  is  not  neoesBarily  conclusive. 
Finally,(a)  literary  criticism  must  be  employed  to  detennine  if 
possible  the  dates  of  such  lists,  since  obviously  a  cootempecary 
roister  is  more  trustworthy  than  one  which  is  centuries  later;  {b) 
a  critical  estimate  of  the  character  of  the  names  and  dL  their  use 
in  various  periods  of  CMd  Testament  history  b  of  inipwtaiice'in 
estimating  the  antiquity  of  the  list>-^or  example,  ma^r  of  the 
names  in  Chronicles  attiihnted  to  die^ime  c/t  David  are  indubit- 
ably exilic  or  post-exilic;  and  (c)  principles  ordinBry  hiatozical 
probability  areas  necessaory  here  as  in  dealing  with  the  genealogies 
6f  other  ancient  >  peoples,  and  attentitm  must  be  paid  to  such 
features'  as  fluctuation  in  the  number  dl  links^  representation  of 
theories  inconsistent  with  the  growth  of  national  life,  schemes  of 
relatiomhip  not  in  accordance  with  sociological. conditions^  &c. 

The  Biblical  genealogies  commence  with  "  the  generatiraia  of 
the  heaven  and  earth,"  and  by  a  process  of  eliminati(m  pass  ^com 
Adam  and  Eve  by  successive  steps  to  Jacob  and  to; his  sons 
(the  trib^),  and  fin^y  to  the  sub^viaions  of  each  tribe  (cp. 
1  Cbron. i.<^  i).  -AccordingtotAlBtheo^every  Israelitecould 
trace  back  his  descent  to  Jacob,  the  common  father  of  the  whole 
nathm  Qosh.  vii.  i?  seq.,«  Sam.xi  ax).  Such  ascHcttM,fab«ev«r, 
is  fullof  manifeet  imprc^blhties.  It  demands  that  every  tribe 
and  every  clan  should  have  been  a  homogeneous  group  which  had 
preserved  itd  unity  from  the  earliest  times,  that  famify  rccOTds 
extending  back  for  several  centuries  were  in  existence,  and  that 
^uch  a  tribe  a&  Simeon  was  able  to  mabitain  its  independence  in 
^ite  of  the  tradition  that  it  lest  its  autonomy  iii  very  early 
times  (Gen.  xlix.  7).  The  whole  conception  of  the  unity  of 
the  tribes  cumot  be  referred  to  a  date  previous  to  the  time 
itf  David,  and'  in  the  older  writings  a  David  or  a  Jeroboaita 
was  sufficiently  described  as  the  son  of  Jesse  or  of  Nebat.  The 
genealoi^cal  zeisl  a»  represented  in  the  Old  Testament  Is  dii^y  of 
later  growth;  and  the  ^eceptltms  are  dne  to  mterpolatioti  (Josh. 
vH.  1  iS/co/ntraat  V.  24),  or  to  the  de^  to  modify  or  qualify  an 
older  notice.  This,  in  the  case  <A  Said  (1  Sam.  ix.  i),  has  led  to 
textual  corruption;  a  Hst  of  such  a  loigth  as  his  should  have 
reached  bfick  to  one  of  the  *'  sons  "  of  Benjamin  (c£.  e,g.  Gen. 
idvi.  21),  eke  it  were  purposeless.  The  genealogies,  too,  are  often 
inconsistent  amongst  themselvte  and  in  contradiction  to  their 
object.  Thty  show,  for  example,  that  the  population  of  southern 
Juda|l>,  sio  far -from  being  "Isnkelite"  was  half-Edomite  (see 
JtmAk),  and  several  of  the  dans  in  this  district  bear  names 
which  i^idicate ,  their  orij^nal  afBnity  with  Midian  or  Edom. 
Ifiueover,  there  was  a  free  intermixture  oi  races,  ^nd  many  cities 
bad  a  Canaanite  {i.e.  pre-Israelite)  population  which  must  have 
b^^n  gradtially  absorbed  by  the  Isradites  (cf.  Judg.  {.).  That 
spirit  of  religious  exclusiveness  which  marked  later  Judaism  did 
not  become  prominent  before  the  Deuteronomic  reformation  (see 
Deuterokomy),  and  it  is  under  its  influence  that  the  writings 
begin  to  emphasize  the  importance  of  maintaining  the  purity  of 
Israelite  blood,  although  by  this  time  the  fusion  was  complete 
(see  Judg.  iii.  6)  and  for  practical  purposes  a  distinction  between 
Canaanites  and  Israelites  within  the  borders  of  Palestine  could 
scarcely  be  discerned. 

Many  of  the  genealt^ical  data  are  intricate.  Thus,  the' interpre- 
tation of  Gen.  xxxiv.  is  particularly  obscure  (sec  Levites  ad  jin. ; 
SiUEOK).  As  regards  the  sons  of  Jacob,  it  is  difficult  to  explain 
their  dlvi^on  among  the  four  wives  of  Jacob;  viz.  (o)  the  sons  of 
Leah'are  Reuben,  Simeon,  Levi  and  Judah  (S.  Palestine),  Tssachar 
and  Zebulun  (in  the  north),  and  Dinah  (associated  with  Shechem); 
(b)  of  Leah's  maid  ZilpaTi,  Gad  and  Asher  (E.  and  N.  Palestine) ; 
(f)  of  Rachel,  Joseph  (Manasseh  and  Ephraim,  i.e.  central  Palestinej 
and  Benjamin;  (cf)  of  Rachel's  maid  Bilhah,  Dan  and  Naphtah 

^G.  B.  Gtay's  H^ew  Proper  Names  (1896),  with  his  article  in 
the  Expositor  (Sept.  i897)t  PP*.i73-l90.  should  be  consuked  for  the 
application  and  range  of  Hebrew  names  in  O.T.  genealogies  and 
Kst«.    ■  ■ 


(N.  Palestine ) .  It  has  been  utged  tliat  (b)  and  id)  stood  upon  a  lower 
footing  than  the  rest,  or  were  of  later  origin ;  or  that  Buhah  points 
to  an  old  clan  associated  with  Reuben  (Gen.  xxxv.  22)  or  Edom 
(Bilhan»  Gen.  xxxvi  37),  whilst  Zilpah  represents  ah  Aramaean 
Btrain.  Tradition  may  have  combined  disUnct  schenies,  and  the 
belief  that  the  ynves  were  Aramaean  at  least  cois^d^  with  the 
circumstance  that'  Aramaean  elements  predomtiiated  m  certain  of 
the  twelve  tribes.  The  number  "  twelve  "  is  artificial  and  can  be 
obtained  onlv  by  counting  Manaseeh  and  Ephraim  as  one. or 
oosittinr  Levi,  aod  a  careftu  study  of  Old  Testamem  his^iy  makes  tt 
extremely  diiHcult  to  recover  the  tribes  as  historical  umts.  See,  on 
these  points,  the  articles  on  the  several  tribes,  B.  LutHer,  Zeit.  d. 
alttgst.  Wissens.  (1901),  pp.  i  sqq.;  G.  B.  Gray,  Exposiior  (March 
1903),  pp.  335-:340,  and  in  Ency.  Bib.,  art.  "  Ttft>es  ";  and  U.  W. 
aoeg'^  tnorouth  treatment  of  the  tribes  in  the  la^-meiuionad  work. 

The  ideal  (tf  pdrit^  oi  descent  shows  itself  coupicuously  in 
portions <tfBeuteronomiclaw(Deut.viL  i*3,xxiii.3-d),  andinthe 
reforms  of  Nehemiah  and  Ezra  (En.  ix.  1-4,  xi  sqq.;  Neh.  xiii. 
x-3).  The  de^re  to  prove  the  continuity  of  the  race,  enforced 
by  the  experience  of  the  exUe,  gave  thejimpetus  to  genealogical 
zeal,  and  many  of  the  extant  lists  proceed  from  this  age  when  the 
true  historicai  succession  of  names  was  a  memory  of  the  past. 
This  applies  with  special  force  to  the  lists  in  Chronicles  which 
present  finished  schemes  of  the  Levitical  divisions  by  the  side  of 
earlier  attempts,  'with  consequent-  confusion  and  contradiction. 
Thus  the  immediate  ancestors  of  Btfaaa  apptut  in  the  time  of 
Hezekiah  (3  Cbron.  rxix.  13),  but  he  with  Asaiah and  Hemanare 
cont«qx»aries  of  David,  and  their  geOealogies  fn»h  Levi  down- 
wards contain  a  very  uneqtml  number  of  links  (x  Chron.  vi.). 
By  another  application  of  genealogical  method  the  account  of  the 
institution  of  priests  and  Levites  by  David  <i  Chron.  xxiv.) 
prese&tsmany  Aames  which  belong  solely  to  post-exilic  da3rs,  thus 
suggesting  that  the  scribes  deared  to  show  that  the  honourable 
famUies  of  their  time  were  not  unknown  centuries  previously. 
Everywhere  we  And  the  results  of  much  dull  and  labour,  often  in 
accordance  with  definite  theories,  but  a  thorou^  investig^tvm 
reveals  their  weakness  and  often  quite  inddeataUy  furnishes 
valuable  evidtiAce  of  aaotho:  nattire. 

The  intricate  Levitical  genealc^es  betray  the  result  of  succes^ve 
een^lM:iat8  who  sought  .to  give  effect  to  the  development  of  the 
hierarchal  system  (see  Lbvitbs).  The  climax  Is  reached  when  all 
Levites  are  traced  back  to  Gershon,  Kdiath  and  Merari,  to  which 
are  ascribed:  Teq>ectively  Asaph,  Heman  and  Ethan  (<m:  Jeduthun). 
Tbe  last  two  wiere  not  originally  Levites  in  the  later  accepted  sense 
of  the  term  (see  I  Kingsiv.31).  To  Kehath  is  reckoned  an  important 
subdivision  descended  from  Korah,  but  in  2  Chron.  xx.  19  the  two 
are  distinct  groups,  and  Korah's  name  is  that  of  an  Edosnite  clan 
(Gen.  xxxvi.  5, 14, 18)  related  to  Caleb,  and  thus  included  among  the 
descendants  of  Judah  (_l  Chron.  ii.  43).  Cases  of  adjustment,  re- 
distribution ^and  "  Levitizing  "  of  individuals  are  frequent.  There 
are  traces  of  varying  divisions  lx>th  of  the  singera  (Neh.  xi.  1 7)  and  of 
the  Levites  (Num.  xxvi.  s8;  Ezr.^ii.  40,  iii.  9;  i  Chron.  xv.  5-10, 
xxiii.^,  and  it  is  noteworthy  that  in  the  case  of  the  latter  we  have 
mention  of  such  families  as  Hebroiii  (Hebnmite),  Libni  (from  Libnah) 
— ethiiics  of  South  Judaean  towns.  In  fact,  a  significant  number  cn 
Levitical  names  find  their  analogy  in  the  lists  of  names  belonging  to 
Judah,  Simeon  and  even  Edom,  or  are  closely  connected  with  the 
family  of  Moses;  e.g.  Mushi  (i.e.  Mos^te),Gershoh  and  EIeazar(cp. 
Gershom  and  Eneser,  sons  of  Moses).  Tlie  Levites  bear  a  class- 
name,  and  the  genealogies  show  that  many  of  them  were  connected 
with,  the  minor  clans  and  families  of  South  Palestine  which  included 
amoQg  the^  Moses  and  his  kin.  Hence,  it  is  not  unnatural  that 
Obed-odom,  for  example,  obviously  a  southerner,  should  have  been 
reckoned  later  as  a  Levite,  and  the  work  ascribed  by  the  chronicler's 
history  to  the  closing  years  of  David's  life  may  be  influenced  by 
the  tradition  that  it  was  throus^  him  these  mixed  populations  first 
attained  importance.   See  further  David;  Jews;  Levites. 

In  the  time  of  Josephus  every  priest  was  saptWi^  to  be  able 
to  prove  his  descent,  and  perhaps  from  the  time  of  Ezra  down- 
wards Usts  were  carefully  kept.  But  when  Anna  is  called  an 
Asherite  (Luke  H.  36),  or  Paul  a  Benjamite  (Rom.  xL  i),  family 
tradition  was  probably  the  sole  support  to  the  chum,  although  the 
tribal'f  eeling  had  not  become  entirely  extinct.  The  genealogies  ot 
Jesus  prefixed  to  two  of  tbe  gospels  are  intended  to  prove  that  He 
was  a  son  <^  David.  But  not  that  alone,  for  in  Matt.  i.  he  is 
traced  bat^  to  Abraham  the  father  of  the  Jews,  whilst  in  Luke  iii. 
Hej  as  the  second  Adam,  is  traced  back  to  the  first  man.  The 
two  lists  are  hopelessly  inconsistent;  not  because  one  of  them 
follows  the  line  of  Mary,  but  because  they  represent  independent 
attempts.  ■  That  in  Matthew  is  characteristically  arranged  in 
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tiiree  series  of  fourteen  generatioiiB  eadi  through  the  kii^  of 
Judah,  whilst  Luke's  passes  through  an  ahnost  unknot  son  of 
David;  in  spite  of  this,  however,  both  converge  in  the  person  of 
Zerubt^d. 

See  furtho',  A.  C.  Hervey,  GenealofUs  of  Our  Lor^;  H.  von  Soden, 
Ency.  Bib.  .ii.  col.  1666  sqq. ;  B.  W.  Bacon,  Hastings'  Diet.  Bib.  a. 
pp.  138  seq.  On  the  subject  generally  see  J.  F.  M*Lennan''s  Studies 
^nd  ser.,  di.  ix.,  "fabricated  genealogies");  S.  A.  Cook,  Eney. 
Bib.  ii.  coL  1657  sqq.  (with  refiereDceB) ;  W.  R.  Simth,  Kituhip  and 
Marriage  (2nd  ed.,  especially  ch.  i.).  (S.  A.  C.) 

2.  Greek  and  Roman  GeKealogies. — A  passing  letomoe  only-  is 
needed  to  the  intricate  genealogies  of  gods  and  sons  of.  ^ids 
which  Uxna.  so  consittcuous  a  feature  in  dasncal  literature.^  In 
every  one  of  the  numerous  states  into  -wbdch  ancietkt  Greece  was 

divided  there  were  aristocratic  families,  whose  genealogies  as  a 
rule  went  back  to  prehistoric  times,  their  first  anisestor  being 
some  hero  of  divine  descent,  from  whom,  or  from:  some  distin- 
guished younger  ancestor,  they  derived  their  nanieS.  Many  of 
these  families  were,  as  families,  undoubtedly  of  great  antiquity 
even  at  the- beginning  of  the  historical  period;  and  in  several 
instances  they  continued  to  pwintain  a  conspicuous  and  separate 
existence  tot  centuries.  The  elemesit  oi  family  pride  is  prominent 
in  the  poetry  of  the.  Miq;arian  Theognu;  and  in  aa-inser^oa 
bdfHtging.to  the  and  century  bX.  the  redpient  of  certain  honours 
from  the  community  of  Gyduum  is  repreaented  as  the  thirty- 
ninth  in  direct  descent  from  the  Dioscuri  and  the  forty-first  from 
Herades.  Even  in  Athens,  lc«g  after  the  onistitution  had 
become  thoroughly  democratic,  some  of  the  clans  continued  to  be 
known  as  Eupatridae  (of  noble  family);  and  Aldbiades,  for 
example,  as  a  member  of  the  phratria  of  the  Eurysaddae,  traced 
his  origin  through  many  generations  to  Euzysaces,  who  was 
represented  as  having  been  the  &st  of  the  AeAddae  to  settle  in 
Attica.  Hie  Corinthian  Bacchiadae  traced  their  descent  back  to 
j^ades,  but  took  theimame  fran  Bacchis,  a  younger-ancestor. 
It  is  very  doubtful,  however,  whether  siuh  pedigrees  ax  tiiis  were 
very  seriously  put  forward  by  those  who  didmed  them;  and  it  is 
certain  that,  almost  along  the  whole  line,  they  were  unsupported 
by  evidence.'  We  have  the  authority  of  Pollux  (viil.  iii)  for 
stating  that  the  Athenian  Y^Mi)  of  which  there  were  thirty  in  each 
^perplai  were  organized  without  any  exclusive  regard  being 
had  to  blood-relationship;  they  were  constantfy  receiving 
accessions  from  without;  and  the  public  Written  registers  of 
births,  adoptions  and  the  like  d6  not  appear  to  have  been  pre- 
served with  such  dare  as  would  have  made  it  possible  t&  verify  a 
pedigreef  or  any  condderafale  pntion  even  of  the  strictly  h^oriieal 
period.' 

■  The  great  antiquity  of  the  early  Roman  (patridan)  gerUtSs,  who 
universally  traced  themselves  back  to  illustrious  ancestors,  ^ 
indisputable;  and  the  rigid  exdusivenera  with  ^hich  each  ^ire- 
served  its  hereditates  gentUiciae  or  sacra  geniilicid  fs  suffidently 
illustrated  by  the  fact  that  towards  the  close  of  the  republic 
there  were  not'more  than  fifty  patrician  families  (Dion.  Halic.  i. 
8s) .  Yet  even  in  these  it  is  obvious  that,  owing  to  the  frequency 
of  resort  to  the  wdl-recognized  practice  of  adoption,  while  there 
was  every,  guarantee  for  the  historical  identity  of  the.ftimfly; 
there  was  none  (documents  apart)  for  the  personal  geilealogy  of 
the  individual.   There  is  no  evidence  that  suffident  records  of 

^On  the  subject  generally  see  articles  "  Genos  "  and  "Gens," 
by  A.  H.  Greenidge,  in  Smith's  DicHonary  of  Greek  and  Roman 
AnHmuHei  {xt6  ed.,  1890},  where  the  chief  authorities  are  given. 

*  The  fondness  of  Euripides  for  genealogies  is  ridiculed  by  Aiis^ 
tophanes  {Acharnians;  47).  ,    '  ,  ^ 

'  All  the  earlier  Greek  historians  appear  to  have  constructed  their 
narratives  on  assumed  genealogical  bases.  The  four  books  of 
Hecataeus  of  Miletus  dealt  respectivdy  with  the  traditions  about 
Deucalitm,  about  Heracles  and  the  Heractidae,  about  the  early 
settlements  in  Peloponnesus,  and  about  those  in  Asia  Minor;  he 
further  made  a  pedigree  for  himself,  in  which  hts  sixteenth  ancestor 
was  a  god.  The  works  of  Hellanicus  of  Ltesbos  bore  titles 
(AciwoXuiweia  An/A  the  like)  which  sufficiently  explain' their  nature; 
his  disdple,  Damastes  of  Sigeum,  was  the  authlor  of  genealogical 
histories  of  Trojan  heroes;  Apollodonis  of  Athens  made  use  of  tl  uree 
books  of  refcaXoTixd  by  Acusilaus  of  Argos;  Pherecydee  of  Leroa 
also  wrote  ytvtaXoylixi.  See  J.  A.  F.  Tdpffer,  Attische  Genealogie 
(iSSo);  also  T.  H.  Schubart,  Qsaerif.  jfenraf.  histoHeae  (183a); 
G.  Marckschenel,  De  genealogica  GTOea/mm  Poiii  (1S40). 
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pedjgree.  were  kept.during  the-earUes  fxnturie*  of  the  BAinan 
commonwealth,  al^ugh  the  leading  hmisea  drew  genealogical 
tables,  and  their  family  pedigree  was  painted  on  the^  wails  pf  the 
entrance  halL  In  later  times,  it  is  true,  even  plebeifii^  famili^ 
began  to  establish  a  prescriptive  right  (known  as  thejV  imagiuum) 
to  preserve  in  small  wooden  shrines  in  their  haUs  the  busts  (or 
ratlier,  wax  portrait  masks  fastened  on  to  busts)  of  those  of  their 
members  who  had  attained  to  curule  office,  and  to  exhibit  these 
in  public  on  appropriate  occasions.  Under  these  iptagines 
majarum*  it  became  usual  to  inscribe  on  the  wall  their  respective 
Httdi,  the  rdation&hip  of  each  to  each  being  indicated  by.  means  qf 
connecting  lines;  and  thus  arose  the  stemnata  gfintUicia.,  which 
at  a  later  time  began  to  be  copied  into  family  recpsds.  In  the 
case  of  [debeian  famihes  (whose  stemmata  in  no  cas{?  wen( 
farther  . back  than  366., 3-<^).  these  written  geneidpgies  were 
probably  trustworthy  enouc^;,but  in  the  case  of  patri<;ian$  who 
went  back  to  Aeneas,f  so  much  cacmot,  it  is  obvious,,  be  said; 
and  from. a  compararivdy  early  period  it  wa&deariy  recognized 
that  such  records  lent  themselves  too  readily  to  the  devices  of  thf 
falsifier  and  the  forger  to  deserve  confidence  or  reverfwce. (Pliny, 
H.JV.  XXIV.  3;  Juv.  viii.  ,1). 

Thus,  parvenus,  were  knqwn  to  pdace  the  busts  of  fictitious 
ancestors  in  the  shrines  and  to  engage  needy  literary  men  to  trace 
back  their  descent  even  to  Aeneas  himself. 

Hie  many  and  great  sodal  changes  which  marked  the  dosing 
centuries  of  the  Western  eminre  almost  invariablty  militated 
with  great  strength  against  the  maintenance  of  ,an  apstocrsQr 
of  birth;  andfrfKm^hetimeofConstantine  the  dignity  of  patrician 
ceased  to  be  hereditary.'  .  , 

3.  Jiftirfwft.— Two .  forces  have  combined  to  give  genealogy 
its  impOTtance  during  the  period  of  modem  history:  the  laws 
of  inheritance,  pwrtioularly  those  which,  govern  the  descent  xA 
real  estate,  and  the  desire  .to  assert  the  privileges  of  a  hereditary 
aristocracy.  But  .  it  is  long  before  genealogies  are  found  in  the 
possessionofprivatefamilies.  ,  The  succession  of  kijogs  and  {ttlnecrt 
are  in  the  cluxmide  book;  the  line  of  the  founders  and  pattwi 
of  abbeys  are  recorded  by  the  monks  with  curioua  embellish laent 
of  legend.  But  the  famous  suit'  «E  Sa*pe  ngajopt.  .^fos^enM 
will  illuMrate  the<.lnte  'afH}earance  of-  private  getieali^es-  in 
England.  In  1385  Sir  Richard  Scrope,  lord<^  Bolton,  d^playing 
his  banner  in  the  host  that  invaded  Scotland;  fotiod'thiat  his 
arms  of  a  golden  bend  in  a  blue  field  weioe  borne  hy  a  ka^t  of 
the  Chester  palatbttte,  one  Sir  Robert  Grosvenor.  *  He  queried 
the  dispute  to  a  court  of  chivalry,  whose  dcdsion  ii^  >his  >  favour 
was  confirmedon  app^  to  the  king.  G^xwvenor -asifcrted  that 
he  derived  his  ri^t  from  an  ancestor,  Sitf  Gilbert  QrosvenM} 
who  had  cDxait.mtx  wilAi  the  iOdnqueior,  . while -an' intenwnfaig 
daimant,  a  Cornish  scpliie  named  IHioinM  •GatravBOire,  boasted 
that  his  own  aneestors  had  borne  Ihe-HkeanMlaiMEB  the  days  of 
King  ^thiH^s  RaiAid  Table.  It  ts  remaAable  diat  in«ippoBt;of 
the  false  statements  made  by  the  daimants  no  written  goiealogy 
is  produced.  The  evidence  of  tombs  and  monumemf  and  the 
reports  of  andent  men  are  advanced,  btit  no  p^groe  is  ekbtbited 
in  a  case  which  hangs  upon  genealogy.  It  is  posable  that  the  arti 
of  pedigree-making  had  ^  fiirst  impulse  in.Englftnd.  fbom  the 
many  genealogies  constructed  to  make  mm  familiar  with  tbs 
daims  of  Edward  UL  to  the  crown  of  France  a  second  crop  of 
sudi  royal  pedigrees  being  .raised  .in  lato'  geimatiDns  diuing 
the  contests  of  Ymk  and  Lancaster.  Btft  it  is. not  until  aiter 
the  dose  of  the  middle  ages  that  genealogies  mult^l^  in  men.'s 
hooses  and  are  collected  into  vdume&  The  medieval,  baroa* 
knight  or  squire,  although  proud  of  the  nobility  of'  his  rso^t 
was  cbntent  to  let'  it  rest  upon  L^nd  handed,  down  the 

*  The  ckief  authority  on  this  subject  is. Polybiufi  (vi.  53);seealso 
T.  Mommsen,  iffiiwJcAe*  5toafewit*,  L  (1887),  p.  4ij?.  .  ■ 

'At  the  funeral  of  Drusus  the  images  of  Aeneas,  of  the  Albav 
Idngs,  of  Romulus,  of  the  Sabine  nobles,  of  Attus  Clahsus,  and  01 
"  the  rrat  of  the  Claudians  "  were  exhibited  (Tac.  Aim.  iv.  9). 

•  The  Roman  stemmata  had,  as  will  be  seen  afterwaras,  great 
interest  for  the  older  modern  genealogists.  Reference  may.be  made 
to  J.  Glandorp's  Descriplio  genlis  Antoniae  (1557);  to  the  De^criptifi 
gentis  Juliae  (I576)  of  the  same  author;  and  to  J-.H^bner's-GCTtetf- 
logische  TabeUen.  See  also  G.  A.  Ruperti's  Tabulae  gimtal^tcati 
sw  stemmata  nt^iss.  gaiitt  ^m.  (i79A)-  <2l.)  . 
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generations.  The  exact  line  of  his  descent  was  sought  only  when 
it  was  demanded  for  a  plea  in  the  king's  courts  to  support  his 
title  to  his  lands. 

From  ihe  first  the  work  of  the  genealogist  in  £nj^d  had  that 
taint  of  initccuracy  tempered  with  forgery  from  which  it  has 
not  yet  been  cleansed.  The  medieval  kings,  like  the  Webb 
gentrj^  cff  lateir  ages,  traced  their  lines  to  the  bousdiold  of  Eden 
garden,  wb3e  lesser  men,  evoi  as  eaily  as  the  i4tb  century, 
eagerly  asserted  tbdr  descent  from  a  companion  of  the  Conqueror. 
Yet  beside  these  false  imaginations  we  find  fhe  law  courts^ 
whose  business  was  often  a  clash  of  pedigrees,  dealing  with 
genealogies  centuries  long  which,  omstructed  as  it  would  seem 
from  worthy  evidences,  will  often  bear  th6  test  of  modem 
Mtidsm. 

Genealogies  in  great  plenty  are  found  in  manuscripts  and 
printed  volumes  "from  the  i6th  century  onward.  Remarkable 
among  these  are  the  descents  recorded  in  the  Visitation  Books 
of  the  hetalfb,  who,  armed  with  commissions  frofa  the  crown, 
the  first  bf' which  was  issued  in  20  Hen.  VIII.,  perambulated 
the  English  toimties,  viewing  arms  and  registering  pedigrees. 
The  notes  in  their  r^iister  bo<^  range  from  Uie  simple  registra- 
tion of  a  man's  name  and  arms  to  entries  of  i^edigrees  many 
generatioil^  long.-  To  the  heralds  these  visitations  were  rare 
opportunities  of  obtaining  fees  from  the  visited,  and  the  value 
of  the  pedigrees  registered  is  notably  unequal.  Although  it 
has  always  been  the  boast  of  the  College  of  Arms  that  Visitation 
records  Inay  be  produced  as  evidence  in  the  law  courts,  few  of 
these  offidaUy-  recorded  genealogies  are  wholly  trustworthy. 
Many  of  the  officers  of  arms  who  recorded  them  were^  even  by 
the  testim<my  of  their  comrades,  of  indifferent  character,  and 
even  when  tbt  'Visiting  herald  w&s  an  hnkourable  man  and  an 
Industrious  he  had  little  time  to  spare  lor  the  inveatigation  of 
aiky  si2igte  geneak^.  Deedi  and  evidences  in  private  hands 
may  have  been  hastily  examiiied  in  some  instances^indeed,  a 
faeiatd*s  summons  invites  their  production — and  monuments 
were  often  viewed  in  the  churches,  but  for  the  most  part  men's 
memoHes  and  the  hearsay  of  the  cotmtry-side  made  the  backbone 
of  th&pe<figtve.  The  furthw  the  pedigree  is  carried  b^oad  the 
memory  of  Uvtog  men  t^e  less  trustworthy  does  it  become.  The 
principal  visitations'  took  [dace  in  the  reigns  of  Elizabeth,  James 
I.  and 'Charles  n.  No  commmion  has  been  issued  since  the 
accesaiMi  of  WiUiani  and  Maty,  but  from  that  time  onwards 
large  nuHkbers  (rf  geneafogies  have  been  reonded  in  the  registers 
of  the' Goliei^ :of  Arma,'the  modem  ones  bcmg  compHed  with  a 
care  WMcfa  contrasts  remarkably  with  the  unsupported  state- 
ments of  the  Tudot-  heraJds. 

Outside  the  doors  of  the  O^Ic^e  of  Arms  genealogy  has  now 
been  tor  some  centtnies  a  fevourite  study  of  antiquaries,  whose 
tesearchea  have  been  of  the  utmost  value  to  the  histwian,  the 
topogcapfaer  and  the  Uogr^her.  Coimty  histories,  following 
the  iexoraple  of  Dugdale's  Warwickshire  folios,  have  given  much 
space  to  the  duddation  0$  genealogies  and  to  the  amassing  of 
materiid  from which  they  may  be  constructed.  Dugdale's 
great  wocli  on  the  Engjiih  baronage  heads  another  host  of  works 
occupied  with^the  genealogy  of  EngUdi  n(Ale  families,  and  the 
seoo^  edition  of "  G.E.C.'s  "  Complete  Peerage  shows  the  mi^ty 
adviuce  <rf  the  modem  >  critical  spirit.  Neverthdessv  the  30th 
century  has  not  yet  seen  the  abandoning  of  all  the  genealo^cal 
faUes  nourished  by  the  Elizabethan  pedigree-mongers,  and  the 
ancestry  of  many  noble  houses  as  re«>rded  in  popular  works  of 
reference  is  still  derived  from  mythical  forefathers.  Thus  the 
dukes  of  Norfolky  who,  by  their  office  of  earl  marshal  are  patrons 
of  the  heralds,  are  provided  with  a  loth-oentury  Hereward  for  an 
ancestor;  the  dukes  of  Bedford,  descendants  of  a  isth-century 
burgess  of  Weymouth,  are  traced  to  the  knightly  house  of 
llussell  of  Kingston  Russell,  and  the  dukes  of  Westminster  to 
the  mythical  Gilbert  le  Grosvenor  who  "  came  over  in  the 
train  of  the  Conqueror." 

Genealogical  research  has,  however,  made  great  advance 
during  t}ie  last  generation.  The  critical  spirit  shown  in  such 
voTkssL&Ro}md'sStudies  in  Peerage  and  FamUy  History  (i^i)  has 
assailed  with  effective  ridicule.the  methods  of  dishmest  pedigree* 


makers:  Much  raw  material  of  genealogy  has  been  made 
available  for  all  by  the  publication  of  parish  registers,  marriage- 
licence  allegations,  monumental  inscriptions  and  the  like,  and 
above  all  by  the  mass  of  evidences  contained  in  the  volumes 
issued  by  the  Public  Record  Office. 

Within  a  small  space  it  is  impossible  to  set  forth  in  detail  the 
methods  by  which  an  Enj^isfa  genealogy  may  be  traced.  But 
those  who  are  setting  out  upon  the  task  may  be  warned  at  the 
outset  to  ffvirid  guesswork  based  upon  the  possesion  of  a  surname 
which  nuQr  be  shared  by  a  dozen  families  betwem  whom  is  no 
tie  of  kinship.  A  man  whose  family  name  is  Howard  may  be 
presumed  to  descend  from  an  ancestor  for  whom  Howard  was 
a  personal  name:  it  may  not  be  presumed  that  this  ancestor 
was  he  in  whom  the  dukes  of  Norfdik  have  their  origin.  A 
genealogy  should  not  be  allowed  to  stray  from  facts  which  can 
be  supported  by  evidence.  A  man  may  know  that  his  grand- 
father iwas  John  Stiles  who  died  in  1850  at  the  age  of  fifty-five. 
It  does  not  follow  that  this  John  is  identical  with  the  John  Stiles 
whO'is  found  as  baptized  in  1795  at  Blackacre^  the  son.6f  Wiltiam 
Stiles.  But  if  Joim  the  grand&lto  nanus  in  his  ktten  a  sister 
named  Isabd  Nokes,  while  the  will  of  Wlliam  Stilea  ^ves  legacies 
to  his  son  and  daughter  John  Stilea  and  Isabel  Nokes,  we  may 
agree  tJiat  reasonable  proof  has  been  given  of  the  added  genera* 
tion.;  A  new  pedigree  should  bc^  with  the  carefully  tested 
statements  of  living  members  of  a  family.  The  next  step  should 
be  to  collate  such  family  records  as  bUile  entries,  letters  and 
diaries,  and  inscriptions  on  mourning  rings,  with  mohimuntal 
inscriptions  of  acknowledged  members  of  the  famity.  From 
such  beginniEtgs  the  genealogist  will  continue  his  Mniyh  throu^ 
therqp^ersof  parishes  with  whidi  the  iuoiSy  has  been  connected; 
wills  and  administratioiia  registered  in  the  various  prdbste  courts 
form,  with  pMiah  fegiatera,  the  badkbone  of  most  middk-claaa 
family  histixies..  -  Court  roUs  manors  in  which  membnaof  the 
family  were  t^iants  pve,  when  existing  and  accessible,  proofs 
which  may  carry  back  a  line,  however  obscure,  through  many 
descents-  When  these  have  been  exhausted  the  records  of  legal 
proceedings,  and  notably  those  of  the  court  of,  chancery,  may  be 
search^  Few  English  households  have  been  abte  in  the  past 
to  avoid  an  appeal  to  the  chancery  court,  and  the  bill  and  answei: 
of  a.chajicery  plaintiff  and  defendant  will  often  tell  the  story  of  « 
family  quaiid  i|L  which  a  score  of  kinsfolk  are  involved,  and  the 
pleadings,  may  contain  the  material  for  a  family  tree  of  many 
braa«;lwig  gpnerations.  Coram  Sege  and  De  Banco  rolls  may 
ev^  in  .tl>e  course  a  dispute  over  a  knight's  fee  or  a  manor 
carry  a  pedigree  to  the  Conquest  of  England,  although  audi  good 
fqrtune  can  hardly  be  expected  by  the  searcher  out  of  an  un- 
distinguished line.  In  proving  a  genealogy  it  must  be  remembered 
that  in  the  descent  of  an  estate  in  land  must  be  sought  the  best 
evidence  for  a  pedigree. 

At  tl;ie  present  time  the  study  of  genealogy  grows  rapidly  in 
English:  estimation.  It  is  no  less  popular  in  America,  where 
societies  and  private  persons  have  of  late  years  published  a  vast 
niunbet  of  - genealogies,  many  of  which  combine  the  results  of 
laboriotis  research  in  American  records  with  extravagant  and 
unfounded  claims  concerning  the  Eiiropean  origin  of  the  families 
dealt  .with.  A  family  with  the  surname  of  Cuthbert  has  been 
known  to  hail  St  Cuthbert  of  Lindisfame  as  its  progenitor,  and 
one  sumamed  Eberhardt  has'incorporated  in  its  pedigree  such 
German  princes  of  old  times  as  were  foimd  to  have  Eberhardt 
for  a  Christian  name. 

Genealogy  In  modem  France  has,  with  a  few  honourable 
exceptions,  fallen  into  the  hands  of  the  popular  pedigree-makers, 
whose  concern  is  to  gratify  the  vanity  of  their  employers.  Italy 
likewise  has  not  yet  shaken  off  the  influence  of  those  venal 
genealogists  who,  three  hxmdred  years  ago,  sold  pedigrees  cheaply 
to  all  comers.  But  much  laborious  genealogical  inquiry  had 
been  made  in  Germany  since  the  days  oi  Httbner,  and  even  in 
Russk  there  has  been  some  attempt  to  apply  modem  standards 
of  criricism  to  the  chzonides  of  the  swarming  descendants  of  the 
blood  of  Rurik. 

In  no  way  is  the  gap  made  by  the  Dark  Ages  between  ancient 
and  modem  history  more  marked  than  by  the  fact  that  no 
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Etiropjean'ftfmDy  makes  a  seHous' datm  to  liridse  it  -with  Hs 
genealogy.  The  unsupported  cl^m  of  the  Roman  house  of 
Mftssimo  to  A  descent  from  Fabius  Maximus  is  respectable  beside 
such  legends  as  that  whidi  made  Uvis-Mhepoiz  head  of  the 
priestly  tribe  of  lievi,  but  even  the  boast  of  such  remote  ancestry 
has'  now  become  rare.  Hie  ancient  sovereign  houses  of  Europe 
are,  for  the  most  part-,  content  to  attach  themselves  to  some 
ancestor  who,  when  the  mist  that  followed  the  fall  of  the  Western 
onpire  begins  to  lift,  is  seen  rallying  with  his  sword  some  group 
ci  spearmen. 

Authorities. — Genealogical  works  have  been  published  !n  such 
abundance  that  the  biblit^raphiea  of  the  subject  are  already  sub- 
stantial volumes.  AmoflKst-tne  earlier  books  m»n  the  press  may  be 
noted  Benvenuto  de  &a  GeM^gio'a  MontisferraU  marchionum 
el  principum  regiae  fropagium  svccessionumque  series  (1515); 
Pingonius's  Arbor  genttlittae  Sabaudiae  Saxoniaegue  domus  (1521) ; 
Gebwciter's  Bpiiom*  regit  ac  vetuslissimi  orlus  Caroti  V.  el  Ferdinavdi 
I.,  omniumque  arckiducum  Austnae  el  comitum  Hahshurgiensium 
(1527);  Meyer's  work  on  the  counts  of  Flanders  (1531),  and  Du 
Boulay's  genealogies  of  the  dukes  of  Lorraine  (1547).  Later  in  the 
same  century  Keineck  of  Helmstadt  put  forth  many  works  having 
a  widn*  genealopcal  scope,  and  we  may  cite  Henninges's  Genealogiae 
Saxonicae  (1587)  and  Theatrum  genealogicum  (1598;,  and  Reusner's 
Opus  genealopcum  caikolicum  (158^1592).  For  the  politically  in- 
convenient falseness  of  Fransois  de  RosiSres*  Slemmata  LolJiaringiae 
Of  Barri  ducum  C1580),  wherein  the  dukes  of  Lorraine  were  deduced 
from  the  line  of  Chariemagnej  the  author  was  sent  to  the  Bastille  by 
theparlement  of  Paris  and  his  book  suppressed. 

The  17th  century  saw  the  pnxltictiop  in  England  of  Dugdale's 
great  BaroMage  (167^-1676),  a  work  which  still  aolds  a  respectable 
nlace  by  reason  of  its  citation  of  authorities,  and  of  Sandford's 
history  of  the  royal  house.  In  the  same  century  Andr6  Duchesne, 
the  historian  of  the  Montmorencys,  Pierre  d'Hozier,  the  chronider 
of  the  house  of  La  Rochefoucauld,  Rittershusius,  Imhoff,  Spener, 
Lohmder  and  many  others  contribute  to  the  body  of  continental 
senealogies.  nerre  de  Guibours,  known  as  Fire  Anselme  de  Ste 
Marie,  ptibllshed  in  1674  the  first  edition  of  his  magnificent  Histoire 
gtnSalogfgue  de  la  maxstm  rcyaie  de  France,  des  pairs,  wrauds 
officiers  tie  la  cotironnc  et  de  la  maison  d«  roy  et  des  ancient  barons 
au  royaume.  Of  this  encyclopaedic  work  a  third  and  complete 
edition  appeared  in  1726-1733.  A  modern  edition  under  the  editor- 
ship of  M.  Potier  de  Courcy  oegan  to  be  issued  in  i873t  but  remains 
incomplete.  Among  18th-century  work  Johann  Huoner's  B^ie- 
theca  geneaionca  (1729)  and  Geneahgiscke  TaUUen  (1725-173%), 
with  Lenzen  s  commentary  on  the  latter  work  (c.  1756).  may  oe 
signalized,  with  Gatterer's  Handbtich  der  Gtnealogie  (1761)  and  his 
Airiss  der  Cenwlogie  (17B8),  the  latter  an  ear^  manuaJ  on  die 
sconce  of  genealogy.  Her^tt'a  Genealoeia  diplomatica  augustae 
gentis  Habsburgicae  (1737)  is  the  imperial  genealogy  compiled  by 
the  emperor's  own  historiographer. 

Modern  peerages  in  England  may  be  said  to  date  from  that  of 
Arthur  Coluns.  whose  one-volume  first  edition  was  publi^ed  in 
1709.  The  fifth  edition  appeared  in  1778,  in  e«ht  volumes,  to  be 
republished  in  1812  by  $ir  Egerton  Brydges,  the  Baptist  Hatton  " 
of  Disraeli's  novel,  who  corrected  many  legendary  pecugreea,  be^des 
ioserting  his  own  forged  descent  from  a  common  ancestor  with  the 
dukes  01  Chandos.  From  this  work  and  from  the  Irish  peerage  of 
Lodge  (as  re-edited_by  Archdall)  most  of  the  later  peen^es  nave 
quarried  thnr  material.  With  these  may  be  named  the  baronetages 
of  Wottoh  and  Bet  ham.  Of  modern  pofiular  pteeragea  and  tnronet- 
ages  that  of  Burke  has  been  published  since  1822  in  many  editions 
a[(d  now  appears  yearly.  Most  important  for  the  historian  ^re  the 
Compute  Peerage  of  G.  E.  C[ockayne]  (2nd  ed.,  1910),  and  the 
Com^ieie  Baronetage  of  the  same  author.  The  Peerage  of  Scotland 
j|l7M)  of  Sir  Robert  Douglas  of  Glenbervie  came  to  a  second  edition  . 
in  18131  edited  by  J.  P.  Wood,  and  the  whole  work  has  been  revised 
and  re-e<Uted  by  Sir  James  Balfour  Paul  (1904.  &c.).  Of  the  popular 
manuals  of  English  untitled  families,  Burke's  Genealogical  and 
Heraldic  Dictionary  ef  the  Commoners  (1833-1838)  is  now  brought 
up  to  date  from  time  to  time  and  reissued  as  the  Landed  Gentry. 

Listb  of  pedijjjrees  in  Eloglish  printed  works  are  supplied  by  Mar- 
shall's Gene«^gisl's  Guide  (1903),  while  ped^p^  in  the  manuscript 
collections  of  tlie  British  Museum  are  indexed  in  the  list  of  R.  Sims 
(18^9).  Valuable  genealogical  material  wit]  be  found  in  such 
periodicals  as  the  Genealogist,  the  Herald  and  Genealogist,  the  Topo- 

Sapher  and  Genealogist,  CeUectamea  topographica  et  genealogtca, 
'isceUanea  geneaiogica  et  heraldica  and  the  Ancestor.  In  Germany 
the  Deuischer  Jlerold  is  the  organ  of  the  Berlin  Heraldic  and  Genea- 
logical Society,  The  Nederlaudsche  Leeuw  is  a  similar  publication 
in  the  Low  Countries. 

Modem  criticism  of  the  older  genealogical  methods  will  be  found 
in  T,  H.  Round's  Peerage  and  Pedigree,  2  vols.  (London,  1910), 
atta  in  other  vt^umes  by  the  same  authbr.  The  Harletan  Society 
has  published  many  volumes  of  the  Herald's  Visitations;  and  the 
British  Record  Society's  publications,  supplying  a  key  to  a  vast 
nuiss  of'wSlbj  Cfonc^  . suits  and  mamaee  ll^nces,  are  of  still 
greater  importance.  TntVi^^riaHUlory  tJOie  Counties  tf  England- 
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Inclndes  genealogies  of  Ae' ancient  English  coun^  families  still 
amom;  the  iaqd-ownii^  chases.  Eni^iah  pedigrees  of  the  age  bef  on^ 
the  Conquest  are  collected  iq  W.  C  Seane's  An^Saxon  Bishopf, 
Kings  and  Nobles  (189^).  ' 

Gcnealfwical  dictionaries  of  noble  French  families  Include  Victor 
de  Saint  Allais's  NobiUaire  uniatrsel  (2 1  vols.,  1873- r877)  and  Aubert 
de  la  Chenaye-Desbois'  Dictionnaire  de  la  noblesse  (15  vols.,  iS^X'- 
1S76).  A  sumptuous  work  on  the  genealogy  and  heraldry  of  the. 
ancient  duchy  of  Savoy  by  Count  Am6d^  de  Foras  began  to  appear 
in  1863.  Spain  has  Lopez  de  Haro's  NobUiarie  gen^alogico  de  los 
rtyesy  tttnlos  de  BspaAa.  Itdy  has  the  Team  araUieo  oS  Tcttoni 
and  Saladini  (1841-1848).  UttPs  ^ami^  eetOri  aui  an  Annuaria 
delta  nobiliid.  Such  annuals  are  now  pubtiahed  more  or  less  inter-, 
mittently  in  many  European  countries.  Finland  has  a' Ridderscap 
ock  Adels  iCalender,  Belgium  the  Anttuaire  de  la  noblesse,  the  Dutch 
Netheriands  an  Adehboek,  Denmark  the  Adels-Garbog  and  Russia 
the  Anuuatre  of  Ernmin.  But  chief  of  all  such  puUicationa  is  the 
ancient  Almanack  de  GdfAo,  containing  the  modem  Unship  of  royal 
and  princely  houses,  and  now  accompanied  by  voluraes  dealing  with 
the  houses  of  German  and  Austrian  counts  and  barons,  and  with 
bouses  ennobled  in  modem  times  by  pateat.  A  useful  modern 
reference  book  for  students  of  history  u  Stokris'a  Manuel  d'kistoire 
et  de  ginialogie  de  tons  les  4tais  du  ^obe  (1888-1893).  The  best 
manual  for  Uie  English  genealogist  H  Walter  Rye's  Records  ana 
Record  Searckini  (ibqt),  while  an  Itt^rraiiged  but  valuable  bibfio* 
graphyof  EngHsh  and  fordgn  worits  on  the  tabieot  is  that  of  George^ 
GatfifOd  (1893).  (O.  Ba.) 

QENELU,  OlOVANXI  BUONAVBIITVRA  (1798-1868), 
CSerman  painter,  was  bom  at  Berlin  on  the  28th  of  Sq>tember 
179S.  He  was  the  son  of  Janus  GeoeUi,  a  painter  whose  land- 
scapes  are  still  preserved  in  the  Sdilosis  at  Beifin,  and  gandtoa 
to  Joseph  Genelli,  a  Roman  embroiderer  emf^ycd  to  found  a 
sdMx^  of  gob^tts  by  Frederick  the  Gfeat.  .  BofnuiveAtnra,  •■ 
Gencfli  first  took  fesaons  from  his  fadwr  and  tbcH  became  a' 
studcttt  <rf  the  Betfo  academy.  After  acrvinf  hit  time  in  the 
guards  he  went  with  a  stipend  to  Rome,  nhm  ht  lived  ten  years, 
a  friend  and  assistant  to  Koch  the  landscape  painter,  a  colleague 
of  the  sculptor  Ernst  Hllhnel  (i8iX'-t«9i),  Remhart,  Overbenk 
and  Filhrich,  all  of  whom  made  a  name  in  art.  In  1830  he  was 
coramiBsitHied  by  Dr  Httrtel  to  adorn  a  villa  at  Leipzig  with 
.  frescoes,  but  quarrelling  with  this  patron  he  withdrew  to  Munich , 
where  he  earned  a  scanty  livelihood  at  first,  though  he  succeeded 
at  last  in  acquiring  repute  as  an  illustrative  and  figure  dranglrts^ 
man.  In  1859  he  was  appointed  a  pnrfeseor  at  Wehnai,  where 
he  died  on  the  13th  of  November  1868.  Gondii  painted  few 
pictures,  and  it  is  very  rare  to  find  his  cavvases  in  public 
galleries,  but  there  are  six  of  hit  CMnpoaitiou  in  <A  in  the  SdHuJc 
collection  at  Munich.  These-'aiid  nimwnnit  «mteF^»kmn^  as' 
well  as'  designs  for  engravings  «aid  UdHfiliAa,  iweal  an- artist 
of  considerable  power  "Wboee  ideal  vm'  antique,  but  who 
was  also  fascinated  the  worfca  of  Micbelangeto.  Umigh  a 
German  by  birth,  his  ^Irit  was  unlike  that  of  OveAieck  or 
FUhrich,  whose  art  was  reminiscent  of  the-  old  masters  of  their 
own  country.  He  seemed  to  hark  back  to  the'land  of  hisfatfaers 
and  endeavour  to  revive  the  tnuUcSou  of  the  itdian  Renaissance. 
Subtle  in  thought  and  powerfully  Ooncetved,  hii  compositions 
are  usually  mythological,  but  full  of  matter,  energetic  and  fiery 
in  execution,  and  marked  idmost  iamoiaMy  1^  daring  effects  of 
fOrediortening.  Impeded  by  strAhtnttd  meabs,  the  aitikt  seems 
freqnenUy  to  have  drawn  fiom  knaghiatiim  xHther  tiuin  from 
life,  and  much  of  Us  anattHny  (rf  musde  fa  in  oonsequebee 
conventional  and  false.  But  none  the  leas  Genelli  merits  his 
reputation  •  as  a  bold  and  imaginative  artist,  and  his '  name 
d^rves  to  be  remembered  beyond  the  narrow  limits  of  the' 
early  schools  of  Munich  and  Weimar. 

OffilBRAi  (Lat.  genetaiis,  of  or  rdating  to  a  gatus,  kind  or 
class),  a  term  which,  from  its  p(^nting  to  all  or  most  of  the 
members  of  a  dass,  the  whole  of  an  area,  ftc,  asoppo&ed  to  "  par- 
ticular *'orto"  local,"  is  hence  used  in  various  ahades  of  meaning, 
for  that  which  is  prevalent,  usual,  widespread  or  miscellaneoua, 
indefinite,  vague.  It  has  beMi  addcd  to  the  titks  of  various 
official,  military  office  and  odMra;  thus  tlw  bead  of  a  relipoua 
order  is  the  "  superior-geneial,"  tecne  nsiiaUy  the  **  general," 
and  we  find  the  same  onnbination  fai  audi  offices  as  that  of 
"accoUTkUnt-general,"  " posftettster-ieaetal,"  "attorney-"  or 
"  solicitor-general,  "and  many  otbera,  theadditimid  wi^rd  implying 
that  the  official  in  question  k  of  superior  rank,  as  having  a  wfdet' 
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iLUthcHity  or  8phe»oififtfft)^ty.'>'--I2iis'$8  tJhe  itae'thAt  .aocewttii 
itit  the  a  substantive,  to  a  military 

officer  of  ■superiok**StA;S«*ge!ijerai  dfiScer/'  pt  "  general,"  ifho 
commands  or  adlRifti^tei^  bodiea.of  trppps  larger  than  a  repjuent, 
or  consisting^  auHie .  than  one '  arm  of  the  service  (see  also 
OmcERS).  It  was-tow^ds  the  end  of  the  i6th  century  that  the 
word  began  to  te  ifeed'iri;?tfe  pr^nt  s^rifee  'as  a  noun,  and  in  the 
armies  of  the!~ti^.  tJ^e  /'general",  was  ponunapder-in-chief, 
tha  "  lieutenant'^naal^"  vdommander  of  the  horse  and  second 
in  command  of  th^-teftflVt  -and  the  "  majotf-general "  (strictly 
"  ser^Q^-toaj^-ireijii^^  the  foot  arid  chief 

of  t£.  staff- :jfild0'iip*fste|a!,V^^  tie. highest,  rant, 

wnre  formerly^AUf6nUb*t«lto  thftgracnd-officea:  tliuM-titlaa^ 
general,  Uevt'ijfi^^dielti)«nld''majoV-gen(^        stiU;  applied' 


in  most.arihi;^ 
officer,  apdjft'.^Jsf 
of  the  ar^^i>Qte  Ums 
and  Rfi^ianf9eMi«e»tHe 
(^.the  wor|^;^^8^( 


^^Vfllif  1,^70  ihe  'cjiief  pf  t£e, Staff 
|e\^  inajorrfieneQ&l.;';  bi  ,tbe.:Genxtan' 
ittecgvftdesltu-e  <;[uUl&ed  by  the  addition' 
)^ 'Mjifry;  "an^   of  ■krpDert'.'^ 


TW^Fre!w4lll™ebMf|^f'3Bffi  .of, 
bijgade  V  aiub'^tgoattfu  vlxlivisibn^  a-gVua  AttsmttQififryicQ'  h»$i. 
twd  icb^  of  general  officers  peculiar  to  itself, ('-^^loiit^iant' 
field  tnar^f  e<^8«ff«faVU>IttiUenalilKg«AM0  aiuUfflMfMlS' 
m««MBfl:^iradteiiii&tUi  aaiBUa^^^qfaxbkiib  to  :tJtei  Gresm^i 
gOkeral  Hof^Aiifaativti  v.UtalUiaTuaj^to&iit  •itba.4be)l«uik'.,<^fi 

Q^jf.  '(colona-getcval)  add  icdactai -iFaf^eKsMwilr^  iCmtstdv 
general  >o£  ocdflafaE^  wbjsluiki  uAetmediaM  ia«twe».ittot(i9f' 
fuU'geneia£a«{Ut^atvol%«ttittl  &e^dt4f>fto^afa^.j&  {ctayi]t>QiKne<i: 
that  duringbtbd  B|fi^siartttrvo^Agf3«i^ 
coinjnan(Hitg,T«6ibBi  scfGsD^njk^.dBO^  waa  alsO^AquivalevtolQ: 
'^adIiIiIal '''^ikUiasSMBoSndeiS  t^i9^ttt&(9t^ 
load  high  a^biidd  vtaji  pUftrntfio  foduweaon,  the  tbr?e  <t<v»n- 
mfsBionsxSi /BlalefaBHwArdTihiplwiIaftildiBictiaiid  S>emt,.  w«f<e. 
styled 'f 'gcoerali>dti«e*f*no:lAq2iriT  diiw  <(i.'ir"  :."   ■ .-  . 

sted^  jacfi),  tlyTafataof  p*afifUitltii>rtiiAcigBt^Q&  IwbqQ  afiy.  Qiip'(tf 
the  varioHS-tDMhAdsitv'rjtdnFbsidaoto^  or  aubatances  .tffB> 

producedj  ..^^f^UkfikrcMllJii^ffiirDcreation,  ''{genoration 
is.uflied;of  thaxtf^iakigidf  bh^sammpftrartav  taken  as  ofiQ. degree; 
in  descent  ifrddinaiioomliiQaiaDcsstor^  or,  wid^y>  ic^  the  ..body 
of  li^nng  peTBonsbonKatiOLnete.thoaame  timje;  thns  the  word  is 
also  used  <£: tfar  a«ti((ffis«i£iidlQfi»^getwi;atton,-  usuaUy  takcp. 
abdutthinyyeiUDs^ofdhi»«el»(^tijSuu'to  a  century.''  ^  fU^ia.. 
in  biology  or  l^rsi^klgit/^Qitition  jtB  synoniymoua  fwith:  the 
Gr.  ^oy^ts^ShtideiuBlifu^giKnd  may,  <pmprfihend  the 
w&oie  histoiy.jofatbfe&Eit  bri^^axul •continued  reproductoon  of: 
liviae  ibodie^  lirfadthtr  (plit&M  <ftr.«bunBls{:  but.  it  is  fr^uep^ 
restricted  t«t{th£ib£Ki»li  tepDMtwniflP     iBimHA*  ■■  Tbft  subject , 
may  be  divifkd'rAi^tftfeMlo^lti-bvancbea,  vis.:  (i)  the  jj^t- 
ortgih  D£iiffiiMcbiM«9iimtite>lO')  non-$ezuaJl  or  agamic  repror 
ductiDD^Bn>di(3^tga^<{i>li:*emsJ  rqwdduictitNa. ,  For tha$fist,tv9i. 
of  the»e-ti}pks;te^itoKK»Hflalft^.fiiooXNBSis  and  Bioi:p«V(.for, 
thetfaicd.alndiBibEaext)}iuHiil9idti^swa^.inclading{i)  theform^tjop 

and  fecuncbitiottK>fethffSHUJli,ifm4'(<^)'^'^^^^°^ 

bryo  inidiSersDftiafiinuM,  Bds  IUi»soniHrnQU'«id£uQfuroi>q(}¥>i 

Em^i^  asia.'«Jrnpoynk^(»irt}riftiib<»<pTt>cesa^  copping  in|o.l:(eifig)>: 
the  name  of  the  first  book.iiRnthwQible>  which  derives  it?  Ut}&, 
£Koiri,tA«  S(4tti^avnl9rtftdHtbtgiof%hi  it  4-  It.is  th^j^^o^-t^e 
five  books  ■(tihe,J*4UaMi^hrflBq^t2i  the  inclusion  of-  Jo^ua,  of , 
the  six  (the  JS^ifitmfA^  .i^iicb.  edwir  the  hitAory  of  the  .Hel^rewti 
to  tbeic  '0Ccui«Ai(nFti«l!£eiiU»fi>ij  Thei genesis  "  of,. Hebrew 
history  begins-withlw«o?^(>fraAtBdauvian  tim^s:  the  creation  oi 
the  *orki,.of  tWifiBirttpftirf9ifttJBHMi;J>eings,  and  the  .origin .(WE  qip, 
(Iriii,)  i  the  tivtUuttt job  8j]4jiTmni4)dsg«necation  of'  (aanjcim^ .  t^fv , 
historynol  m%tf ite^itoAifflfixrf  HOftb.  Ciy--Vi...S)r  the  flood, (vi^, 
9-ix.),  th&  conf»aionrf^i)guAie&.andithe  divisions  of  the  hwiw 
race  j,TUrttiiigi»Mgj.i«tb#,de*cfndan|^  ShetjBj  tlw-bp(i^ 

deab  lyitb  Ai>r«(bwib;£4tt.7j»»i  »ft),  Jsaacand  Jacob  (aanf.  is^ 

4-1  IX 


'  the  personal  .hi^tary  .of  Joseph,  -and  the  descend  his  hi^^ 
Jacob  (or  Israel)  and  his  brethren  into  (be  land  of  Egypjt, 
■-  (xxxvii.-i),  The  bookof  .G^sis,  as  a  whoje,  is  clo^y  connected 
'  with  the  subsequent  o|^re$aion.  of  the  sons  of  Israel^  the  revelation 
of  Yahweh  the  God  of  their  fathers  (Efi^.  m.  6,  s  5.  ^q:,  ,vL.  ;i-8), 
the  "  exodus  "  of  the  Israelites  to  the  land  promised  to  their' 
fathers  (Ex.  xiii.  5,  Deut.  i.  8,  jxvi.  3  sqq.,  xwf.4)  and  its  con- 
quer (Josh.  i.  6i  xxiv,);  cf.  also  the  ausMQariea  iz.  ,7  sq^.,, 
JPs.  cv.  6  sqq.     .  .  .  ■  ,.  , 

The  words,  "  these  are  the  generations  of  the  heaveps  and  of  the, 
eart.h  when  they,  were  qreated  "  (ii.  4O,  introduce  an  account  of  the 
creition  of  the  world,  which,  however,  is  fweceded  by  <a  A^Mh^im. 
relatively  latfer'and  leas  ppmitive  record  ('■  i-ii.  3).  The  '•wrwi, 
differences  Between  the  tWb  account^  He  bartty  in  the  s^le.and' 
partly  m  the  form  and  contents  of  the  narrative^;  1.'  Wil'i;  iMnaVltwf ' 
by  .stereotyped  formulae  C  and  God  [Elohim]  &id  . .  ^  and'  it? 
was  So  .  .  ,  'and  God'  6aw  that  it  was  good;  and  tlierelwas  evemiiK' 
and  there  was  tabniihg,*' "&c.) !  it  is  precise  arid  'detailfed,  wheredV 
U.  ifieiii.  is  less  systCTftatic;  fresher  and 'inbre  anthropomorphic/ 
Tf^^  fot-fner 'casiiic'.  the  ■tett& 'Is  jdfcil./'ir  Is -the"  latter.  whieh, 
ment^ori^  the  myfetoiohy  prddA'  atm/fhe  '^p^&ndepf^'tirtses  \rfiicli 
Yahweh  olaiaea;  dnd  depicts  VahlnrA'  coiive^^  With  'iaaiA  and* 
■  walking"  m  ifig  gfijtfen  in  the  cool  of  the  eveuifig.  The  (orm'ei',  orf 
the 'othtf -h^fld,  K^S'.an  enHgWttiied  concepttdti  of  '^dhlm;  the 
Daty,  thHtigh -g/aJi^^  is  a"l%l^'figirter;»^ral  antique -ideas' 
are  nevtrth^le^  pV^S&n^/VT^e  ddCoairt/df^Ke 'Citatioij;  to6i,%' 
different;  foi''  eiample,  Hn  chap.  i.  lhari''a1id' womaji  'tfr^  c'teaVed^ 
.tt^ether,  tfhc^reas  in  n.  man  is'at  6tst  alop6.  The  naiv^hes^  of  thd' 
jstpty  of       cijeat^rt^Woffla{n  islh'llne"Wlffi  the  Interest" Which' 


aWAthc  Afert}Arf't^6&  hunUrrbBflgs'ff^^^ 
crif ical  days  to  ttie  theory  of  prt!-AflafnHfcs.  aytfi 
were  hot  thp  only  irihatntants  of  ,the  ^attn^';  Bi 


[.)  gpVe  rise  lit'' 
roiire*  Adalii'atid'L^v., 
.  ..  .    lut  afllWfndibatibni' 

go  to  sJww  that  there'WiSre  at  least  tWo  'distinct  jMpohr  riarrativea,'; 
otic  of  wmbH  ^jgiidiek  the  flood:  '  Cain  the  murderer,  dborned  to  be  a 
wanderer;  iiow  becomes  the  bifJlder  bf'a  city,'"knd  hJ&  descendants^ 
introduc'r^ttbus  irf&  (iV.  t6&^4).''  (See  the  artaldtiS  Abel":  Adau ;  ■ 
Cain:  CosBi6fec«^;  E^ocn;:Ei^tt''-LAiifecH.)  From'  the '^'geneni-- 


■fraineworfc,  has  an  oldfer  parallel  in  iv.  25  seq.  (with  the  origin' of  the' 
worship  of  YahWeh  coritt^t  Ex.  vi.  2.  seq.)»  and  a  fragment  from  the' 
same  source  is  found  in  V.' 29.  ■  ■  ' 

Aftet'  the  birth  ot  Nbkh  tHe  son  of  Oinbch  (v.  29,  contrast  !vJ- 


division  of  the  human  race  fntO  evil  CaimtesandGod-feartii^^^ethltba.. 
THe  excerpt  with  its  description  ^  the  fall' of  the  angcfs  ft  used  ttf' 
form  a  prelude  to  the-  wickedness  of  man  and  the  aven^i^  flood' 
(vi.  5).  Noah,  the  father  of  HUni,  Sheni  and' JarfietK,  appears  as' 
the  hero  in  the  Hebrew  version  of  the  fl6od,(9ee  DehJGS^  Noah)^ 
Duoiicates  tvi.  .S-8.  o-iiVand  discrepancies  (vi.  19  st^.  contrasted 

contrasted  withviii.  8,  10,  12)  pointy 


ix.  T-I?).  is  almost  coniplete;  nbte' the  super9c¥ipt/on  and  t^" 
■length  of  the  flood  (365  days;  according  to  other  notices  the  fldod 
aptarerttly  lasted  only '61  or  68  days).'  fn  the  earlier  soiure  floah' 
collects  sev6n  pairs  01  tiean  aniirials.  One  of  each  kind:  hejsficnfices 
after  leaving  the  ark,  and  YahWeh  promisegnoi  to  trtfreethe  ^rttund  . 
or  to  smite  living  things  again.  ,  But  in  thc'iat^,'  h^  t^kt^  bnly  one~ 
pa'ir,  and  subsequently  Elohim  blesses  Noah  and  cdakes  a  covenant 
nevCr  again  to  destroy  all  flesh  by  a'  flbod.'  The  covenant  (character- 
istic of  the  late^  riarratiV63  in  Gerteslsj  also  prohibits  the  shedding' 
iof  blQDd(cf.  the  stdiVbf'Cain'and  Abel,intHe,edrHersQurce).  Mart-- 
kind'is  now  made  to'  descehd'frbm.the'three'Sdns'  of  Noah.  .The 
older  story,' however,  contihu^B  witli  another  sfeo-ih  thp  history'  of' 
civilization,  and  to  Noah  is  ascribed  t^e  ciilt  of'tne  Vine,  the  abuse ' 
of  which  leads  to  the  uttetance  of  a  curse  .upon  Canaan  and  a,  blessing 
upon  Shem  and  'Jabheth  (iic.'  20-27).    Th^  table  Of  natfons  in  x.  ' 
■("  the  ^rierations  01  the  sons  of  Noah  "J^preserves  several  signs  c^- 
composite  origin  (contrast  eg;  x;  7  with  pf.  28  sq.,  Liidim  t.  13  with 
V.  22,  and  the  Canaanite  families  t.  r6  with  the  Aspersion  '  after- 
wardfe,"  V.  18,  Ac.);  see- Canaan;  Genealogy;^  Nimrod.  The 
history  of  the  i^pitiye,af|;e  concludes  with,  the  story  of  the  tcr^r 


— \  — ;  :; — '; . — "  'i — .'  "T":!'' — flii 

*  The  abrupt  latroductipn  qf  .a  small  po6m  (iv.  23  seq.)  .jps;  Jo^Sft. 
a^O;  regarded  as  due  to  tb?  uf^  of  separate  9op,rcea  (so  Che  .CMyinfst ' 
Isa^  3e  U.  Peyr$re,.i6s4.).  -.i.i...-.  ;-'i 

I  Tlui  rlivatVTBnroa  nf  Hilton   tirifh  r-nrr Mn/tnfl in <t  etvlial-iiF- variat-innB 


^  01  separate  9op,rcea  ^so  cnej^w 

The  ^ve'r^nces  qf  Ji^d»U.  with  coirespondij^^ylistic- V<^i9^' 
WS.JWffivtpd  ^Qng^Q>(^^:.,t»jtiFatber  ^ij;;;^  in  16^2)..,,.,;  . 
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of 'Babel  Pri:'i-5r^!*1{i^?staftiiJgfr(iW*^flfae«^  Babil 
f('*  gate  of  GocT''},  oa  diou^  fiicmi  Balbel:('*  coitf mwn. ").  telb  how 
■Y^H^eh  f^t^L^;9»f  iUpn0AhoiU(M)^«»e^oo^weriul  (cf.  iii.  23-34), 

tndaedcs.to  ^km,tb«  origin  of  the  numeroiis  lai^uages  in  use. 
t  IS  indepfcriaent  of  .which  alteidy  assu^s'  a  fc^mfiiMon  .Of  tongues 
(tw.  5,' 20,  31),  the  ^icfef^nce  of  Bab^  id)j'a*rf  'g*>es  a  dlffei^tit 
'acoountof  therise  of  tJieiraiifausrtnudes..  Thiq  inddcxit  in  xhA  joUfoeS' 
Cf^^tW^T^  .(kU  2)  is  equally  inde^ndent  of  the.  story  of  the  Deluge 
and  jtt  Noah,'3  faiaily.  .(3e^"\Vd[loausen,  Prolegomena,.^.  316^.  The 
cohtinuarion  of  the  chapter:, .  the  generations  of  Sh^m  "  (m.  io^2if, 
see  the  Shemite  genealo^  iri  21  sqq.,  and  ccrinttbst  the  agts  wim 
■in.  3),  U  in  the  same -stiereotyped  style  as ich.  v.^«nd  prepana-the 
iW  fepthe,hiBt0ry*f  the  patTMn^^  ■        ■  .■  ■  -.1     ■  u  , 

:Thi^.'\sef\^tjonsM.l:tiT9A-  .  (xv  f27)  Iw*  to^the  .introduction  of 
"the  first  great'  p^tf  larch  Abraham  (ff.o.).*  jThpre  iS  a  twofold  account 
of  hiB  lili^tiod  to  Bethel-witn  his  hephe*  Lot'J  theifridl^  dtatistical 
i ortti  -hi  XI J  31  sq.,  xiL  46^  5  beloiigft  Co  the  latest^souroe.  The  atatv- 
teentthat  w<i^na»niAf  waathen  in  the  land  (xii.  6,  cf-  xiiL  7)  points 
to.  a  tiwe  loQg  .a|t|»  ,tlje,  ^[BrajeUte  conquest,  when  readers  needed 
sucna  reminder  Cso  Hobbesih  his  teviathan,  1651).  A  famine  forces 
liim  to  descend  irito  Egypt,  where  a  tftolV  of  Sftrai  (here  at  least  65 
yisas  >ef  ■  ag^  see'  jdk'  4,  xw.  rf)  1*  fine  of  three  variants  of  a  mmikur 
pteuSar  ii^ept  ,<cf.  sjj.  «-i7r  J^pft-  6-14).  The  mw^e  is 
aptifmijjqi,  io-?aii/2:^,9.3uii.  3  wq^  being  h™^f^^^^ 
^read  is  resumed  m  the  account  of  the  eepafatioQ  of  the  patriarch 
laiictliis  nepheir  Lbtr^ft  SiMethk  Undbetwfeitotheni'.  Afn^ham 
occupies  GliMftB^  tiot  MOVCB  ioiith  to  Hefavotoj  Miihh,  aocordiiw  to 
itihi.Tav.  I5»  wu  fortnerly  known  ««  Kirjath-Arfafa.  Lot  dweljs 
:^f^a^  of  tb?  Jonlan,,  and  hia  history  is  continued  in  the  story 
ot  tihe  destruction  of  Sodom  and  Gomorrah  (xviu.-xix.;  Hos.  xi.  8, 
Deut.  xidx.  33  s^fe  of  Adritah  and  Zebtmn).  Lot  is  saved  and 
becomes  the  attbestor  oC'  the  MoabitCi  and  Ammotiitest  who  ate 
!thiH;clpa^y  relaMd  to  tlH);4«W)^ada«t9  o£  AtoJitam;  (note.jd^  37., 
untp  this-day  The  great  vac  i^tb  Amraphel  and  Chedorlaomv 
— ^e  defeat  of  a  wor^o-cOnqiiering' army  by  318  men— with  the 
iepisbde  of  Mdchrefeddk,  'noteworthy  fof  tlie  refertoce  to  Jerusalem 
<ia*i  ^8,  of.  Ps.  haM>  3)i  has'notMog'iacoitamDf  witb^  oointaxt 
,(aoB  AsKAHAM;  Melcb;2BPEk).  U  treat»«^individualsthe  p^c&- 


bancn  Sarti  (Saiah)  should  bekr  a  diild  Whose 'dcBcendants  .would 
iiduiUt  the  land  of -Canaan4  The  UE^wrtpaioe  of  tb<F  traditton  Cor  the 
history  of  I^xae^ei^lains  both  thej^romua^np^  given  to^t  (cf|<  already 
xMoTi^Mdii.  1^-17),  and  tbeir  present  complicated  chatacter  (due  to 
•aptetodi  revi^o^O'l  '  The  oWer  iferratlVes  comprise  f*)  theprbmise 
that  Abraham  eha'HillQ(va  k'  lian.of  hia  omi  fleeh  <x)r£)Tfttthft  ^aoouiit 
ie  composite  (fr)  ^the  bicth  of  ' I^mael,  AbrsOwm's 'sOfi  byiH&gi^F, 
tjxtit;  f^p,  and  Yahwelr's  pnvmse  Cxvj.,  with  q  separate  framewoKk 
in  TO.  la,  3,,  15  sea.) — ^before  the  birth  of  Isaac;  and  (c^  trie  promise 
Of  a  sort  t6  Sarai  (3cvrn.  i-is),  now  combined  with  the  story  of  Lot 
And>he'bVWthr6w  of  Sodohl.  ■ '  The  taftkt'eoupoe' (rvii.)  ie  malrked 
ttfi  the'f  solano  cbvuiant  betf#e^  YadbweJt  4*4  Ahra^a^>.  the  tevcia- 
.^twil^f  ^"^Pj  ,(E1-Shadd£^i,  cf.  Ex.-vi.  3),  afld  the  institution 
m  circumcisiop [(Qtherwi^  treated  in  Ex.  iv.  26,  Josh,  v.'  2  sed.). 
Tbe'more  elerated  charter  of  tWis6iinie  aa  ebnua^t^  liifth  Jn'. 
ind  xviii.  {a  asMi^dA^^Mthetiiffeffinceaf'fttU^WVonejnithetwp 
accodms  >eisthe>  crea^<in  '<afa(n^.-''Abiii}iftm/noW''KnyfA8,  thfii^ 
(xx.  I,  Hebron,  see  xviii.  i)j  and  J^i^aflsqntuv^^in  the  luid  w  Al^ime- 
l%h.  ]m>e  d,.GeT?ir  fyou),  a  &  duplicate  of  xl^/above).■  It  is  con- 
tmuedTfr3St;'?2-34,  whit^  ^'s  a'close  pSkUfcl  in  the'liffe  of  liiaac 
<x3tvi.,  bdow);  'I^d{6b^'in'ac(*oniiiot»WiihiC>i*'diviiiepRimitt 
(xvlii.  16  at  iiebnin) ;  the!  sctaks  is  thei  wmtht  flt:  Fakatipf^.  /T*P 
afeocy  (^  'the  dismissal  of  Hagar  and  labjoael,  ap^  tbe  revelation 
(iw.  6-^),canQot  peseparated  from  ;xvi.  4-14,  where  nf.  9  seq.  are 
intendm  to  Harmonize'the  pas^ges.  Although  aboi!it  siirte^  year^ 
InteTVetie^^'xVl;  ¥6v#d.  Si  I^niaa«('is  a'  y<i4UigchUd  who  fads 
to  ba'cairied  i(]Ddv  tg);. b<iC< tne  Hijbrew-teM  o£  *b.jI4 -(not,  howtrer, 
the'Sepkuagiait)  eddeavoimd^M'^mov^  tlifridiKrep^ncy.'  :  Aft^T 
1biae<tmh|}s<''  boiQss  tfaej'offcei^trf  laaa«;whjch  mpl(cit;ly  ^noiUs 
theisMcri&cB ;of >ithe  &rat>Aoni,<a  not  unfamiliai  rit^  i*  Palestine, as 
the  deninciations  prove  <cf.  Ctek.  x^.  SO  seq**  vi,.7; 
la.  Iviii  s)>'  and  thus,  marks  an  ^vant^e,.  .upop  tne .  st<KY  of 
Jephthatrs  dauig^er-  Onde.  xi,).  .The  story  m^  be  contrasted  with 
.tbe  Ffapeaidan  accoimfc  <tt[the  aacrifice  by  Cronos.  iCto  be^ident^fied 
with  El)  of  tnsonly  son,  wlucfa practically  justifi^dthe  homdAUstcuDB. 

^  As  early  as  1685  Jean  le  Clerc  observed  tl^at  Ur  pf  the  Chaldees 
(CAffW^iw)  xi.  28  antujp^ites  Chased  in  xxii.  22,  and  irdplied  some 
knowledge  of  the  land  ot  the  ChaldaeatB  (Cf.  Ezek.  1.  3,  Xi.  24). ' 
.;  ^|T:be,Cathoiic,pri^jAndcew^du  Maes  C1A70)  ^ready  poif<ted  to 
.the  natpesHebroa^d  Dan^  ^gnsQ£.pd/ft-^o9a46  date. 
•  .  *  Note  t|ie..repeititipas  fv.  ,8  ana  3;  Abirahaih*^^  faith,  vv.  4-6, 
4wd  his  request,  v.  8;  contrast  the  tiAie  <>f  day.  Il^,'S'  and  v.  I2,  and' 
the  di^te^.T^  1,3  and  v.  16.    Im  vp.  I2-15  thCT^'tq'a  teference  to  the 

as <iue  to  t^ Iramework^  t£eTOa^Su^^^n;]^i ^lIl^^^ul^S 
observed— by  Spinoza,  1671.  .««rano-ii!>Ti.  rn.  jr 


the  evfents  at  tne  court  of  Abimdech-T*S9i.'^  t 
now  disjbinted  xx.,  xxi.  2i-34;'.n6w;'the''riw|e> 
sheba.'t^e  reference  in  xxvi:  !■  to'fhe/pAiidHdP  sftir 


Thfe  detaflt*d  account  Of  the  purcha*  loff'H**  care  of  Machpelah 
(contrast  the  brevity  of  xwdiC  i9HS'bfi*|l^  fmi^rtance  for  the 
traditi6iis  Of  thti  patn^n^bi,  and,  liH^'ON  AHrM<^tj  t^e  death  of 
^r^and  Abraham,  belongs tolhe  utetft^uH^^jaflil:,  xxr.  f-^rxdj** 
The  idylHc  picture  of  life  in  xxir.'  liri^riEfe^Wft  1*i«fc  is  sole  heir 
Ybr^6)rsin(fe  thisis.Mtst&ted  iivfti'ff§Pit'ii'tirtrt«W  5, 
t ib  (and  pei-habS  (r,  lay  are'0tit ' W^aJS!;>"ft' %  i«M*wdrthy  tMt 
'the- district  is  Abraham's  pik^{xiAW^.'Y,>  10;  Ccniira^  tlife 

Babylonian  home' ^-^^-^ 
Abraham  takes  aa 

C*  incense '0  and  becomes  the  fatftttr- oP'WfoiSS'  Afatr  tribes,  tf.g. 
ShebaandDedan'^ndsonsofCiifflVffl^sXTlf.^'''  '"  ' 

After  "the  generaftions  of  IsbmfaePP. f»rf.^JSMi.->  fH^iiamitivt 
tirnls  to  "  the  generations  of  'Isaa<?'^'(iaK'.*  ^r^qif."-  The'itoi-y  irf 

ll  i^jaftaHel  ib'  the 
nation  of  Beer- 

,  ^  ,  _       jdii;  the  absence 

of  allusion  to  xx.,  and  the  apparytit  edK6rHFWf*i*Wces  to  xxi.  in 
ro.  ts,  18.  On' the  Whole,  th^  story.  iWTaa^i'^We'aHSeftr  is  brte^^ 
and  not  so  elevated  as  tbat  Af  SariH,  Wt  Mr«ll«4  to. 'xxi.'  122-34 
is  more  detailed.  The  birth  of  EsWu'-dAilfTifcdB'fjitxV.  21-34)  intro- 
duces the  story  of  jAcob's  craft  wherils^  ft'^n'the  point  of  deatii 
(xxv5i.).  Jatob  flees  t6'IJaban  at-rtJ*j*T»'^capfr'Es4u's  hatred 
(xxvii.  41-45) ;  but,  accbrding  to  tHt'fat(SieiWurt;e  tP),  "he  ib  <:hargtd 
by  Isaac  to  go  to  P^ddan-Arafh',  dndta£e>a  Wi  tUef«.«Ud  his  father 
transfers  toliim  the  blesmngf  6f 'AWSaiMStf Jft^  On 
his  wdV  to  Haian  be  stOps  at  'p&mt^t^umW%i£^' 'ftc'cQrding  to 
Jud^.  C  22-26),  where  a  Vision  prompts-ffittWa(fe  orthe 
place  should  He  return  in  peace  tjolt!SlSfii?r9'Mi6nM-'(Sbr7m 
He  passes  to  the  land  pf  *  the  cWtfijehfhf'Wlii^^^'^  t*jit.  i);  and 
the  scenes  which  follow  are  sdafcejy  i^t^ifnf  ktPR^n,  ttie  famous 
and  aiicient  seat  of  tbe  worship  of  th^'hi60n^rod,  but  in  the  desert. 
Here  Ike  reddes  Afteen  ye^rs'or  timbre,  t/ndl!rf''the'aaught^  of  Laban 
and  thdr  HandihaSdehsbecbtoes  th^  "^tUtf^'^ffi'lhi  tribes  oTItrad. 
There  are  Huketoiis  tra(^,dr  'MAipoMW>H^t^  ^^ireiit'  sources, 
but  a  satisf^ory  anaji-sis  a  feiipoipSf£'PT'R%*  ffigh't*  of  Jaciihf  and 
his,  household  (from  Fadflan-ArTim.'iKja.'  IB  P)  h-.itif;  ^'ic-r  "'the 
■RiVe'r  (fe.  2t,  ■Le.  ilc  Eiii(hmtt!;)i;  thntigb  thf?  rcv.-r.  aiys  i  'ljmCy 
oF  this  Concour^  of  men  and  cattle  sugg^tA  tbat  he  came  to  Crilead, 
not  from  Haran  (300  hk.  diBtafl*),%at'ftpn^  Wl^Jftearer  IpcMtty. 
—  ■■     ■      ■       ■  YtUt  cviddid^SfeinsemsSkli^dv  noticed, 


This  is  to  be  taken  witfi .  

with  thi  use  bf  the'term  "  thUdrrti^W  (fle 
xiix.  28;E2ek.  sgw^.  4.  Itb),  aVid  Svit^  ^Sit  M 
(laii.  20-24).'    Th^  arrival  at  Malraruhn  '(' 
rise  to  specific  alhislo lis  10  tlit*  m(.-.T.iiinK  of  thV 


fsxis.  f;  cf.  Ter. 
St'TJahan's  kindted 


7-12.  i3-2();  tt.  also  die  pb^ys  iip'^^  jabbok,  K^tl  and  Pciiicl  in 
xXxii.  72-32.     He  bicct-s   E^im  ^J-^l,  :?xxiii.'  l-[6,  another 

fgferejice  to'Pfemel,  *'  face  ot  Cod,"  in  r.  10).  ^trt  thcV  part.  Jacbb 
now  com^'tb  Shecliei*  "  in  peac^f"  (tfi'  tl^e  T^hifefe  Ji)  jOffiif,  st), 
where  hefeiiys  land  artd  fettcts 'mi' itw  (xxxiJi,  i^-M  cf.'  Abrakam 
,in  xii.  6  SWI.).  There  is  a  rcmnrkaf)?e  st^^r^'  of  the  vTplbiicm  of  his 
daughter  Dinah  by  Shechem,  thL'  son  of  HnrnVir  thf  Hlyite  (xxjiv.). 
It  has  be^  heavily  ic^vls^mJ:  note'rli'c  nltcmatin!;  prnmint-nce  of 
Hambr.and  Sfirchehi,  tlicci.i»ilf?iiin.tttoti  orSiiii  r'r\orltf  Lr\  i  fur  their 
vengeance '((^.  the  'cur<ic  in  xli\,  5-7),''  tfn;-dcs^n.iciipii  of  tlie?  dty 


'Jabou  s  loarncy 

lla<A<:r(it9dcv.  i&M.  contTBfitxlaWipltf)^G|aj»<fthMutttiJi*tty  ihthe 

middte»£  ki6ebtmic8<xXxSi  2a«btutisestdiBiid}  394^13  joThftilatest  source 

-(iPW4AT«,,M,t.33&-39i.giy#a»npte[J^^ 

names  israa  (pf.  :pacu..  2?)^ »nd  RSfflf/p  (flf^  3RTSl^r'?'' 

fertealogy  wrongly  mfcludCfi  Tfety  aimn'^attfe^TJW  sotnrborn  oxkmjie 
'alestine  Qov.  i^ie).  '■  tft  iAmttftg^jMdl9%%i«Ml)nf«t)irn  to  Isaac 
<at  Hebron^  the  writers  ^itE'ignan  tlRJj4ainu:y«tt4  wlueh' blivie 
Alap^;^in^»,hQ!Wt  hifr^theK.MlJMii*  }fi  ^^ew^eba 

'^^i^gen^'rSoJs'bf-'feyaii^ 

Valuitbte'  "ntateriar-for  «i!e'w«dy"W  ^nt^^i^M'J^idxBtW.)^''  The 
t^ipter  ^ves  yet  ahoMibr  acooant  WiOibiafepasalito  of;  Jatob  and 
E«a«  (with  vnj^P,  cf..  AbpiAii^ii wdiflJi'JttfivJi.^.J^^^  desci^s 
the  latter  s  withdrawal  to  Seir  (cf.  alreaSy  xxxu.  3;  xxxiii.  14,  10). 
It  includes, listp  of  i3msm.op&^  B^fi^^-^.  (jfm^cast  xicyi.  .34, 
xxvin.,:9);  vanoua     dukes.    (R.y.  jgp|^,,  ;f%ers-J,  or,  rather 


•  Points  of  resemMancfe  in  xifi^Wjffc' 
often  beeA'exaM;erated !  coinpatisoiJ  "•^flbiji^ 
O-.G.  Pitches,  ffar^OW  rwtameitt,  p.-a 
Bitttfersby,  Hexateuck,  i.  6k,  Driver,  W 

•  Note,  e.g.,  the  sndden  -mtrodui^ 
ppsittonofv.  24  (dnefoP),  thedoabit 
and  Joseph.'xxx.  26,'23^.,  t!ie,intitrAa' 
tS.  TO.  S=43;  the  4ftculties  in  ku  m 

»  S^ld.  Meya-  (and  B.-'UriiieOt' 
Sldkme'iit^f,  pj).  i238'sq(jit'^  tlW 
Oripnes  bibiicae  (1834),  pp.  123  sqq. 


SabyiMlan  ils^ge  hdVe 
iteteworthy  differences  " 
eGai^j^nWrahdHarfpid- 
iio,  ahdAOdetida. 
f  li^diiV  t^;  the  <mrious 
Ath^t^e*Zebqhin 
ftAVll^^t^g^'ment. 
TtMldttirt'lh'xSxil'6 
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"  thousands  "  or  "  dans  ";  and  also  the  "  sou  "  of  Seirthe  Horite, 
i.e.  HcHrite  clans  (n.  ao  Mq.  and  pv.  2q  seq.)>  A  summary  of  Edotqite 
kings  is  ascribea  .to  the  period  before  the  Israelite  monarchy  (nr. 
31-39)1  and  the  record  concludes  with  the  "  dukes  "  of  Esau,  the 
father  of  the  Edomites  (pv.  40-43,  cf.  names  in  m.  10-14,  ^5-^9)-^ 

Finally,  Genesis  turns  from  the  patriarchs  to  the  "  senerations  of 
Jacob  "  (xxxvii.  3),  aod  we  have  stories  oi  the  "  sons,  the  ancestors 
of  the  tnbes.  (In  xndv.  the  inddents  which  j>rimarily  concerned 
Simeon  and  Levi  alone  have,  however,  b^n  adjusted  to  the  general 
history  of  Jacob  and  bis  family.)   The  first  place  is  given  to  Joseph 


we  have  an  admirable  specimen  of  writii^  quite  distinct  in  stamp 
from  the  patriarchal  stories.  The  romance  which  has  here  been 
utilized  ^ows  an  acquaintance  with  Egypt;  the  narratives  are 
discuruve.  not  laconic,  everything  is  more  detailed,  and  more  under 
the  influence  of  literary  art.  The  Reuben  and  Simeon  wMch  appear 
ill  it  are  not  the  charact^  which  we  meet  in  xxsiv.,  xxxv.  32,  or  in 
the  poem  xlix,  3-7;  and  the  tribes  of  Ephraim  and  Manasseh  do 
not  scruple  to  tJaira  ancestry  from  Joseph  and  the  daughter  of  an 

'''"'^  •  •^j. 

 _  ,       -_  jniBcant 

.dreams.  -  He  is  at.  Shecheni  or  at  Dothan;  and  whep  the  brothers 
soek  to  slay  htm,,  Judah  proposes  that  he  should  besoldtolshmaelites, 
or  Reuben,sugge^8,t^t  he^should  be  cast  ^ato  a  pit,  where  Midianitee 
,£mdao4,H4impi*im.tw^^  x|.  15).  The.Iatter  sell  him  to  the 
eunuch  jt^qtiphar,  but  h^  appe^  in  tne  service  of  a  married  house- 
-Iwlder  fxxxix.,  the  ^econq  clause ol  v.  i  harmonizes). .  Among  other 
ugns  of  dual  prigia  are  the  alternation  of  "  Jacob  *'  and  ".  Israel," 


I 


JjuiL  8-26,  29-35,  *8^^36  «lOf  ;When  Israel  and  his  family  descend 
into  ^;ypt,  the  latest  source  gives  a  detailed  list  which  agrees  in 
the  mam  with  the  Israelite  subdivisions  (xl^.  6-27,  cf.  Num.  xxvi. 
apd  ji  Chron.  ii^yui.).  ,The  families  dwell  in  the  land  ^  Goshen, 
^stipf  the  pdta,'"foc  every  shepherd  is  an  aboinl'natioa  unto  the 
EgyptUna'  (xlv-  10;  :dvi.  28-34;  xlvu.  1-6);  or  they  are  in 
the  laou  of  Rameses  "  (xlvii.  llj  and  Septuagint  in  xlvi.  28);* 
Joseph's  ijolicy  during  the  famine  ts  next  described  (xlvii.  :l3-26 
-although  it  would  have  been  more  in  place  after  xli.  (see  ib.  34, 
There  are  aeveral  difficultiea  in  Jacob's  hissing  of  the  30ns  of  Josepl 
(xiviii.).*   The  blytag  in  dix.  is  a  coQection  of  poetical  passages 

S raising  or  blaming  the  various  tribes,  and  must  certainly 
ate  after  the  Israelite  settlement  in  Palestine;  see  further  the 
articles  on  the  tribes.  Jacob's  dyin^  instructions-  to  Joseph  pdvii. 
99-31)  are  continued  In  1.  i  sqq.,  his  chara;e  to  his  aoos  (xJix.  28 
sqq-.  P)  in  1.  12  sea.  It  is  significant  that  Jacob's  body  is  taken  to 
Palest^,  but  the  brethren  return  to  Egypt ;  in  spite  of  a  possible 
allusion  to  the  famine  in  *.  3i,  the  late  chronological  scheme  would 
imply  that  it  had  long  ceased  (see  xlv.  6,  xlvii.  28).  The  book  closes 
with  the  death  of  Joseph  about  fifty  years  later,  after  the  birth  of 
the  children  of  Machin  who  himself  was  a  contemporary  of  Moses 
forty  years  after  the  Exodus  (Num.  xxxii.  ^9-41).  Joseph's  body 
is  embalmed,  but  it  is  not  until  the  concluding  cha^t^r'ot  the  book 
-of  Joshua  (xxiv.  33)  that  hia  bones  find  their  last  resting-place. 

Only  on.  the  assumption  that  the  book  of  Genesis  is  a  composite 
woric  is  it  posaiUe  to  e^lain  the  dm^cation  of  events,  the  varying 

 •     use  of  the  divine  names  Yahveh  and  EldJam,  the 

lifa^stic  and  stj^ic  differences,  the  internal  intri- 
wartL  .  caaes  ot  the  subject  matter,  .and  the  differing  stand- 
points as  regards  tEadition,  chronology,  morals  and 
i!elife;iOD.*  The  cumulative  effect  of  tlie  whole  evidence  is  too 
strong  to  be  wkhBtood,  and  already  iti  the  iTth'^aitury  it  was 
.jcfsqfgniaed  .Xbftt.  the::b9ok  was  of  compqtfte  oiS^.  ImmeiDse 
kbour  has  beeni^wnt  in  the  critical  analy^  of  the  contents,  buj: 
•icisonly  since  the  work  ofGraf  (1866)  and  WeUhausen  (1878)  that 
fi  ,8atlsf actory  literary  hypothesis  has  beenf  found  which  explained 

1  If  is  interesting  to  find  that  the  SpaiiisK  Rabbi  Isaac^(of  Toledo, 
A.D.  982-1057),  noticii^  that  ttie  royal  list  must  be  later  than  the 
time  of  Saul  (also  recognired  by  Martin  Luther  andothan),  pnposed 
to  assign  the  chapter  to  the  age  of  Jehosbaphat. 

*  But  the  chroiKdogy  is  hopeless,  and  only  ten  years  are  allowed 
according  to  another  and  later  scheme  (xxv.  26,  xxxv.  28.  xlvii.  9). 

■Cf..tne  account  of  the  Israelites  in  Egyptj  where  they  are^in 
Goshenr  unaffected  by  the  plagues  (Ex.  vlii.  32,  ix.  26),  or,  according 
to  another  view,  are  living  m  the  nddst  of  the  Egyptians  ie.g.  xii.  23,). 

*  V.  J  breaksithe  coi^ext;  there  is  repetition  in  w.  106  ant^  I^; 
.interchange  of  the  namea  J^u^h  and  Israeli  v'.  12  suggests  a,  blessing 
upon  Joseph  himself;  and  with  vv.  15  seq.  (the  blessing  of  the  sons, 
Botnl  JcwM)b),coatnwt«r.308qq.  (the singulair  "  in  thee,"  v.  20). 

*  Only  the  more  noticeable  peculiarities  have  been  mentioned  in 
the  |»eccding  columns.  •  -  c  1 


the  most  obvious  intricacies.  The  Gr«f-Wellhausen  litoary 
theory  has  gained  the  assent  of  almost  all  trained  and  unbiased 
biblical  scholars,  it  has  not  been  shaken  by  the  more  recent  light 
from  external  evidence,  and  no  alternative  theory  has  as  yet  been 
produced.  The  internal  features  of  Genesis  demand  some  ftmnu- 
lated  theory,  more  precise  than  the  indefinite  concessions  of 
the  X7th  century,  be^md  which  the  opponents  of  modem  literary 
criticism  scarcely  advance,  and  the  &af-Wdlhausen  theory,  in 
spite  of  the  numerous  difficulties  which  it  leaves  untouched,  is 
tlie  only  adequate  starting-point  for  the  study  of  the  book. 
According  to  this,  Genesis  is  a  post-exilic  work  composed  of  a 
post-exilic  priestly  source  (P)  and  non-priestly  earlier  si^forces 
which  differ  markedly  from  F  in  language,  style  and  religious 
standpoint,  but  mudi  less  markedly  from  one  and  another.* 
These  sources  can  be  traced  elsewhere  in  the  Pentateuch  and 
Joshua,  and  P  itself  is  related  to  the  postTCxiUc  works  Chroniclfes, 
Ezra  and  Nehemiah.  In  its  iir<»«n^. form  Genesis  is  an  indisr 
p^sable  portion  of  the  bihUcal  history,  .and  oooaequently.  iijt 
ntetary  ffomh  cannot  be  viewed  apart  from  that  of  "the 
books  ^Mch  l^UbT..'  Cn  internal  gftmnc^  it  appears  that  the 
FeAtateuch  and  Joshua,;  as  they  .nQiv  j;e4d,  vhtuaJIy  come' in 
between  an  <dder  histotry  by  "  Deuteronomic  "  compildrs  (easily 
recognizable  in  Judges  and  Kings),  and  the  later  treatment  of  tte 
monarchy  in  Chronicles,  where  the  influence  of  the  circle  which 
produced  P  and  the  present  Mosaic  legislation  is.  quite  discemibte- 
Theie  have  beenistagea  wheie.  earlier- ektmtt-soiuces-have  be«a 
out  dtrwnV  Eld^iisf  ed  or'  revised  by  compilers  who  have  inepriionUod 
fresh  material;  and  it  is  the  later  69mpilers  of  Gen^s  who  have 
made  the  book  a  fairly  knit  whole..  ,The,tecl^ui|Cal  investlgatipi^ 
of  the  tkevary  fnobknis  i  (especially  the  SMt&ii  of  the- euUer 
sonrc«i]|  is  a  Work'Of  gMt  comtdenty,  add,  tot  otdingny  puifMaes, 
it  is  more  important  to^  cibtaln  a  prdiniinary  apprefdaticm  of  the 
general  features  of  the  conten^ts  of  Genesis. 

That  the  records  of.  the  pre-historic  ages  in  Gen.  i.-xi.  are  at 
complete  variance  with  modem  science  and  archaeological 
research  is  unquestionable.*^  But  although  it  is  im-*  ' 
possible  to  regard  them  any  longer  either  as  genuine  ttSa^tm 
history  or  as  subjects  for  an  allegorical  icterptetation 
(which  would  piove  the  accuracy  of  any  record)  they  sre  of 
distinct  value  as  human  documents.  They  reflect  the  ideas 
and  thoughts  of  the  Hebrews,  they  illustrate  their  conceptions  of 
God  and  the  universe,  and  they  furnish  material  for  a  comparison 
of  the  mond  developmeikt  of  the  Hetuews  with  diat  of  dthct 
early  races.  Some  of  the  traditions  are  doady  ^dtt  to  thoafc 
current  ua  ancient  Ba1?ylonia»  but  a  careful  and  Impartiid'com' 
parison  at  once  JUiistratea.  in  a  striking  ™«»«^  the  relative 
moral  and  spiritual  superiority  of  our  writers.  On  these  subjects 
see  further  Cosmogony;  Deluge.' 

The  records  of  the  patriarchal  age,  xii.-l.  are  very  variously 
estimated, .  although  the  great  majority  of  scholars  .t^ree  that 
they  are  not  contemporary  and  tfaat  they  cannot  be  used,  as  they 
stand,forpre-MosaiCt{ines.  Apart  from  the  ordinary  arguments 
of  historical  criticism,  it  is  to  be  noticed  that;  {external ;  evi- 
dence does  not  support  the  assumption  that  the  records  preserve 
■  On  the  courte  of  modem  criticism  and  on  the  various  sources: 
P;  J  (Judaean  or  YahwiM),  E  (Ephraimite  or  Elohist),  see  Bible 
(Old  Test.  Criticism).  The  passages  ustlally  assigned  to  P  in  Grae^ 
are;  i.  i~ii.  4a;  v.  l-aB,  30-32;  vi.  9^2;  vii.  6  (end  parts  Off  7-9), 
II,  13-160,  18-21,  24;  vi«.  l-sa,  36-5,  13a,  i4-«9:  >»•  1-17.38-29; 
X.  1-7,  20,  22-23,  31-32;  xi.  10-27,  3i'38;  xii.  46-5;  xiii.  6,  Iifr-I3a; 
xvi.  la,  3,  15-16;  xvii.;  xtx.  99;  xxi.  ib,  ak-y,  xxiiL;  xxV. '7^114, 
12-17,  19-20,  26b;  xxvi.  34-35;  Btvii.  46-xxviii.  9;  zxix.  24,  att, 
19;  xxxi.  iSb;  xxxiii.  i8a;  xxxiv.  i-2a,  4,  6.  8-10,  13-18,  20*24, 
part  <^  27..39;  jcxxv..  4a3,  15.  226-29:  xxxvL  (in  the.msiii^; 
xxxvii.  J-2a;  xli.  46:  xlvi.  6-27;  xlvit.  5-60,  7-11,  276-28;  xlviu. 
3-7;  xlix.  10,  286-33,  f-  12-13- 

'  See  on  this,  especially,  S.  R.  Driver's  Genesis  in  the  "Westminster 
Commentaries  "  (seventh  ed.,  1909). 

*  The  above  is  tyi»cal  01  modem  biblical  criticism  whi^h  is 
compelled  to  recognize  the  human  element  (and  can  thus  have  nb 
a  priori  precdnce[>tions  in  approaching  the  Old  Testament),  but  at 
the  same  time  feveals  ever  more  decisively  the  presence  of  purifying 
influences,  without  which  the  records  of  Israel  would  haye  had  no 
permanent  interest  or  value.  They  thus  gain  a  new  v'aiue  which 
cannot  be  impaized  when  It  Is  realised  that  t^r  t^ificanee  Isqbite 
independent  of  theif  oHgtn^-  ' 
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SBMiiM  pie-Meidc  hwtoiy.  Then  aae,  nO'  stmadto  for  any 
artntiarx  distinction  between  the  "  iwe^Usbmc  "  fi;0^bnluniic. 
age  and  the  later  age.  Extemal  evidence,  wbidtk  reoognim  no 
univecsal  deluge  and  do  dispersal  of  mai^nd  in  the  thiid  miUen- 
mjum  B.C.,  throws  its  own  light  up«i  the  opening  centuries  of 
the  second.  It  has  revealed  conditiona  which  are  not  reflected' 
in  Genesis,  and  importuit  iacts  upon  which  the  book  is  alent-^ 
unless,  indeed,  there  is  a  paasiog  aUusion  to  the  great  Babylonian 
■ionapch.  Khftinmurabi  in  the  Amraphel  of  Gen,  xiv.  Any  careful 
perusal  of  janodcx^  attempta  to  xecover  hiitorical  facts  or  an 
historical  outline  fnqm  the  book  wiUjahow  how  very  inadequate 
the  noatcrial  imvea  to  br  >  and  the  reoKuftrvctiotiB  witt  be  found  to 
d^^iuid  Upon  an  intefpvetatjon  <A  t]ie,oiunakives  -which  Is  irften; 
liberal  wd  not  razely  pncuKoa,  VfrAAQrav^  *ufih  nabaping  and ; 
.rewriting  of  the  pvefiuned  facts  that  thoawutiousittadeccanplace 
tittle  xeiiance  on.  them.  .  Whatever  futUiTe  research  nuy:  bring,  it ' 
,  cannot  iiemove  the  inMntW  peculiarities  winch  combine  ta  show ; 
that  GmeMa  presin^Yn^r  noib  literal  bi3t(Hy»  hvi  popular  tirafiiti(»is ' 
of  th&fifatr .  l^tQtwii  evideuk^  ba^  proved  ;t^  anti<vuty  of 
varK>U8  Events,' but. nQt:tbat  of  the  fonn  or  ooot^  in  ^uhich' 
thsy  now  appear;  ajnd,  .th^  difliqrencQ.  is  an  impor^uit  one.  We 
tha^o  now  a  backg^nd  ^pon  which  view,  the  bac4,.and,  w  the 
.  otac  band,  it  has  become  obvioius  that  jth^  lecords  pccsefrvft^Tae  is 
iwiy  [to.  b^  efp^ted— Oriental  cuM«?»i  Wi^fe  [and.  mode^.  nf 
thought.  But  it  has  not  been  demonstrated  thf|t  tl^i8j9,  4ne 
,  «x4u8ively  i»e-MoBaqc.  •On.  the  ott^sT'  haady-a  -be&tf^  acf^iaint- 1 
.a|K;«  with,  the  ancient'  poUticai,,  s(}ci<dp0iGal<  and.  r>eUgi<His  con-1 
ditions  ha^.  sMtde  it  inji^saaiagty  difficslt  to  iiUerpn^  tbe  reoords 
^M'«|#bole  literally,  or  eyf^tp  find  a  place  in  pre-Mosaic  Palestine 
for  fb'e.lives of  the  patriarclfa  aa  they  ac^  4epict?(|.*  Nfive;?tbt;les?,  < 
though  oof;  cannot  look  tp  Gwesis  for  the  Justoiy  of.  the-  early  pact ' 
.o^tM  second  millmnium  ;n.^.r  the  9tu4y.pf  wijati ^as tbpvght ol : 
the  paat;, proves  in  tliip,..#fi  in  ma^y  other  .(asest  .to  be  more 
instructive  than  the  facta  the  paat)  and  it  is  d^tinctly  more '. 
important  f<^  the  biblical  stndent,  and  :thp  theologian  to  undax- ' 
atand  .(he  thoi^t  of  .tbe  asPs  uniaediatcly.  preceding  tbe-founda- , 
tiim  of  Judai^n^  in  tbe.  5^  .cmtwty  tluw  the  act^  bistwy  itf : 
:nwny  oenlwirica  earliec      ,  - 

A  notewortlqr  feature  is  the  fret^ient  person^aticn  of  peoples,  1 
'tribes  or  dans  (see  Genkm^y:  Biblical).    Midian  the 
Midianitf^    a  aoa.  of.Abrahaip;  Canaan  is  a. son  of 
Ham  (is.  aa),  a^d.Cush  th«-Eon  of  Hiun  is  tho  fotber 
teM.        Ramah  and  grandfather  of  the  famous  S.  Arabian 
state  Sbeba  an4  the  traders  of  Dedan  (x.  6  sq.,  cf. 
£z^.zxvii. 30-33).  Betbueltliefatiierpf,Rc^3«kab.iatbebxothcr| 
of  the  tribal  names  Us  and  Bus  (xzii.  21  sqq.,cL  Jer.  xiv.  20, 33). 
Jaqob  is  otberwise  knowo  ja»iisrae^.aitd  becomes  the  father  qf 
the  .tribes  of  loael;  Jq»fph  i5.,-tUQ;  fathef  of,  ^fphraim  and' 
lif^naai^,  fiui  inddi?Pt»  in  ttie  life  ixf  Judah,]lead  tpi  the  birth 
o(  Forea  and  Zerah,  Juda^wa  dans.    This  pentmi&catiiKi  is- 
entircly  natuiaL.  to  tlw,  Oriental,  and  though  "  primitive  "  is  not 
ncce^arii^  av  ancient,  trait.*  It  ^ves  ris«,  to.  vbat  ,ni^y  be) 
tfirmed  t^e  "  pn^h^tical .  interpretation  of  tu^tory"  (S.  .R.] 
•J)aviptfGeffens,  p.,  iji,),  where  the  character,  fortuncts  or  histoicy 
of  the  f^>parenL  injd^vfd^a4  are  mactically  descriptive  of  the; 
people  or  tribe  whifih,,  according <to  tradition,  is^pamed.  after  or  j 
dfii^Bided  ffOpi  him. .  .The  utteEWce, of  ^oah  over  Canaan, , 
Slwn  and  japbetb  (ix.  35  afi^.j,  of  Isaac  over  Esau  ai^  Jacc^, 
(zzvii.),  of  Jacob  over  his  sons  (xlix.)  or  grandsons  (xlviii.),! 
wquld  have  no  meaning  t6  Kstaelites  Uiiless-  th^  .had-  satatt  con- ' 
nexicm 'with  aad'int^rwc -for  contemporary- ' life  «ail  thought.- 
Herein  lies  the  force  of  the  description  at  the  wild  and  independent 
Ishmael  (tvu  12),.  the  "father"  of  oertain  wdj-known  tribes ; 
(xzv.  13-15);  oc  the  ooBtmst  between,  tbe  skilful  huntra  Esau! 
and  tbe  quiet  Mid  tespectable  Jacob  (xxv.  37),  and  between  the! 

,  ■  '  See. the  r«aiark8  of < W.  Smith,  kng.  Hist.  Rto.  (1888),  pp.  128 ' 
seq^  (trom,  tbe  sofiiotogical  side),  and  fw  general  coosidepatiow,  j 
A.  A.  Beyan,  Aii.  >R«<  ii^ih  pp.;i3ft«M.;S^  R-,Ori¥fli*  Geww, 
pp.  xUii.  sqq.       <■  I,..  i  '         [//  III  - 

■  '.Cf.Amosi  iiLi  Chron-jSi. iv..(w)t»ivj Aq),,t(*JB^ 
.^.abovfOi  am  aUq  Arabian  usage  (W.  R:  Sfaith,,  MinrJu^  and  '. 

h)«'  iFqr  modeni  e](ampl«t  see  E,  Utfmiaani  OrwlM.• 
^#«A*l^«i.^e«l^d,.Mo6),pp,,!M*9B^l^.  ...t      .  .M 
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(iv.  1-15).  T^e  interest  of  the  sCttiggles  between  Jacob  and 
Esau  lay,  not  m  the  history  M  individuab  of  the  distant  past, 
but  in  tbe  fact  that  the  names  actually  represented  Israd  and 
its  near  rival  Edom.  These  features  are  in  entire  accordauoe 
with  Oriental  usage  and  give  expression  to  currmt  belief,  existing 
rdationships,  or  to  a  poetical  foreshadowing  of  historical  vicissi- 
tudes. But  in  the  efiort  to  understand  them  as  they  were 
originally  understood  it  ia  very  obvioua  that  this  m^hod  <tf 
inteiTHetation  can  be  pressed  too  far  It  would  be  precarious 
to  insist  that  the  entrances  into  Pfdestine  of  Abraham  and  Jacob 
(or  Israd)  typified  two  disrinct  imnugrationa.  The  sepaiati^ 
of  AlHraham  from  Lot  (cf.  Lotan,  an  -Ectomifte  name),  eS  Isaac 
from  Hagar-Ishttuwl,  or  <rf  Jacob  t(om  £pau-Edom  scarcely 
pQ^ts  to  the  relative  anriquity  o(  the  origin  6t  these  non- 
Israelite  peoples  who,  to  judg?  from  the  evidence,  were  do^^ 
related.  O,  If  the  'f  sons  "  of  Jacob  had  Aramaean  motfaexs, 
to  prove  that  ttiose  ^<fh  are^denved  fcom  the  wives  weft  xtpoib 
a  higher  le^^l  than  the  "  sons  "  of  the  cbncubine$  is  more  diffic^ 
than  to  allow  that  oeitain  of  the  tribes^  must  have  contained 
aome.denAnt  of  Araaiaeaa.'  blood,  (cf.  i  Chron.  vii»  14,  and  see 
Ashbr;  Gad;  MAHASBBa).;'^  Stmts  ol  the  naiitfes  «re' dearly 
not  those  of  kaoWn  dims 'ot  tribes  (e.g.  Abtishain,  feaac),  and 
maoy  <rf  tlM  detaUaiotithe  nanntivmobviHlutliA  bavfaaid  ailtiiral 
irthnologirai  »caningi  SioiicBiiiiheMioiancailcM  flAdaf:tiifa4 
.flptfyttu  inUminglejiptmnxai,'*  tribal  ■■d'aalianri  traits  are 
iidflfwoven. .T3ie  entrance  oi-  JaoAb^  «r  lanwl  with  bisi^aof^ 
suggest*.  tbU-  of  :the  diildi!en:.oC  iBud.  Tbe  dtoiy.  of  ^imeon 
and  lievi  at  Sbechem  ssideariy  not  that  of  tw4  iodiiridttal^ 
aons^oC  tbe LpaUiMrch  bstti;  in  ^t  ttheatqio^  actually  uaa  tte 
tetiD,"  wiOHigbt  fuUy  in  i$racl "  <cf.  Jud.  xx^  6,  .10),  ani  .thc 
individual  iSbtcbeok,  the  sott  of'  Hanor,  cannot  be.sqMuEated 
from  the  dty,  the  scene  of  the  inddnUs.  Yet  Jacob's  life.wiih 
Laban  has  many  purely,  individual  tcaits.  And«  ii^thcc,  dwrt 
intnrvwes  a  remarkable  fiaaaage  with  an  ncfiount.of  his  confiiot 
witJfc  'the  divine  being  wbo  iean.  tW  dawn  and  ii  unwilling  to 
reveal  bis  name.  Znra  f4w  verses  tiw  "  wreatling"  i'rb  '-^.id 
Jftcob.  (ja'MiUd  ia  aasodat^i  litb  the  -JaUbek  (yabb99)i  Mk 
"  scifvtng  "  «cplainB  Ua  name  Jsnel;  at  Feniel  he  ices  "  the 
face.  of.GoKi/'  and  when  taudwd  on  iUa  vnlnocabfe  spot-rthe 
boUow«f  the  tliii^he  ta  lamed»  hence  "  the  diitdnn  of  lararf 
eat  not  . the  ainew  of  the  .  hip  wUch  ia  upoa  the  hallow  of  tbe 
thi^  imto  this  day  "  (nodi.  $4^32).  Otber  examples  of  the  fusion 
of  different,  features  can  be  readily  iound.  Thwe  divine  foeingB 
appear  t»  Abraham  at  the  sacred  tree  of  Hebron^  and  when  the 
birth  of  Isaac  (fEom  ffka^i^'f  teugh  ">  ia ioxetol<  the  account ^ 
Sarah's  behaviour  is  men^  apopuM  and  trivtial  sboiy  susge$ted 
by  the  child'a  niuoe  (xyiii.1  ia-ts\  see  alao  xvii.  17,  xzi.  6,  9). 
An  enUtOktly  flne  pasfia«e  then  (kKribes  the.  patriarch's  intcr- 
ceesioa  for  fSodom  and  Qonxtnah^  and  the  tmxtSxw  pnmtn 
to  tbfl  jcatascvophe  wfaiicb.explaHKLtbe.DQ8dteialndiU>«km 
Dtgioit.aiid  baa  paralleb  daevbcre  (<.^  tbe  43teefc>l«««nd  bfiSow 
and  Hermes,  in  Bhiygla)^  -Lot  escapes  to  Zqar»,  th&jMna  »m 
rise  to  the  pua  on  the  "  IftUe"  dty  (idx.  so),  ai^d,bis-wife„'0» 
Peeking  hadc>  beeomeaione.Df  tbose  .piUan^f  saltiivtbitfh  still 
invite  speculation.  .Finally  the  named  of  ikjachUdren  Moab  and 
Ammen^art  ^aplajned  1^  aa  incident  when;  he  ».  a  cave-dweller 
<Hi  a 'mountain.  r  ■  .  .    ■  ,  /  ti  ■. 

To  prinutlve  nundft  vdiidi  H>Mulc^  upon'lhe '^wljy.aad  l^ere- 
lore."  of  .what  they  taw 'ainwitd  them.  the.  nanratives  Goneyis 
afforded  an  aoewec.  They  pfeeerve,  in  faot,  <4cune  «f  th^t  popular 
philosophy  and  belief  of  tbe  Hebrews.  They.iumlsh  wbat.iamit 
nave.been^a  aaritfactory  origia  oiUienanKsEdom,  Moab^d  AmnxMi, 
Mahanaim  apdSiKtcoUi,  Bethels,  Beersheba,  &o.  ,  Th^  explain  why 
Sbechem;  B«thcLaad.Beerabebi.van>  uMient;  sanctuaries  i(6ee  further 
belov):;  why  tbe  aexnent  irtithea  akmg  the  grouBd  (iii.  14) ;  anfi 
why  tbe  hip  sinew  mi^  act  be  eaten  Oooui.  a).  TQ,tbese:aDda 
huodned  otbei' qutetiote  the  natltinal  and  tiiiba)  .Mtoriee-Trof  w^ma 
nodoubt  onlyftkw  b«ve-wrvivedj!axid«f  whk^odierlqrtw^'earlief' 
or  later*  mffrecAide  or  iMire  refined,  i*en>dto4ibtka*'CUti»Nt'r-fi«7uab 
an  evidently  adequate;  ansiratj  Myth  and  ttgend,  iMfi-and  IwtiMt, 
the  comnm  atoitk  xd  oml.tnditiDa;  have  been  hswied  do>im«-«pd 
thus  ccMUtitute  one  of  the  moot  valuable  sourcaa-lM  poptthkR  MmVHW 
tbOWht.- >  .         .H ->!  J.  .-.jn-.ol  ni i  t  •  • 
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g}iiT9l—rfar  the  p^wi;cbs  tinsel  yes  OQtr^>^t9j7^it  is  f  o^woFtlry 
ow  frequently^  the  ngrrat^ves  are  .dida^iij;.:,  I^e  .charartpristic^ 
sense  of  collective  responsibility,  which  appears  mof?  ihcidejitalfy! 
in  XX.  7,  IS  treated  with  striking  intensity  in  a'passag!fe  (5CvniJ  isi-js)' 
wbidh  uses  the  legend  af.Sodomand  Go[horran'a8ia<vehicbQ.f«r  the; 
Bt^meitt,,ol  a, fajniU«r.  problem  ,(rf.^EKti^yHL,^,Pf^jliPfhi.,  Job)., 
It  will  be  observed  tha^  interviews  with  diyipe  jpej^g^  pqe^/tted  asi 
little  difficulty  to  the  primitive  minds  of'  did  'as  .to  the  Modern 
native';  even  the  idea  of  ihtercoufw  of  supernatural  beings  wiith 
mcirtalS'<vi<'  £-4)' is.  to-day-r^uatty' intelligible.  iThe  modecn  un-; 
.tutp^iiiatiye  has  a  |  not  dissimilar  unaevelx>p^;<a^d  ^idUlce. 
attitude  towards.  tbe,divine,  a  ^aiye  thepjo^  and  a  sample. cultus.. 
The  most  circumstantial  tales' dre  told  of  imaginary  figures;  and 
'tfte  most  incredible  details  clothe  the  lives  of  the  htsioncal  heroes- 
of  the  past.  So  mbundant  is  the- testimony  of  modBrnrtraveUers  to' 
the  extent  , to- which  Eastern  custom  and  thought  elugt^te.  the' 
Interpretation  of  the  Bible,,  , that  it  U,  very  impoitaiit  to  notice 
those  features  which  illustrate  Genesis^  "The  Oriental,"  writes 
S.  1.  GurtiSs  iBibl.  sacra,  Jan.  ijjoit  pp-  103  sqq.),  ''  Is  least  of  all  a 
.KBeiilafie  historian/  He  is 'the  prince  of'  story-tellerx,  •  naiVatlves, ' 
jreal  and  imaginative,  spring  from-.his^  lip&r  wbicli  Are  thft>tiveat 
portraiture,  of  composite,  rather  than  individual  Orieutal  li^c.  though 
narrated  under  forms  df  individual  experience."  .  |t1iere  are,  there- 
fdre,  many  piielimtn^  points  which  combirte  tb  "sh^  that  the 
critical  student  ^nnot  isolate  the  book  from  Oriental  life  and 
thought;  its  uwqM£^«^^  lies  in.  the  mannee  in  Vhiqh  tbe  mrtcn^l; 
has  mn  shaped  and  the  use  to.  iirlucb  it  hae.beeif.p^t^ ^/ ^  , 

'  .  .TbeBook  ofi^ilees  (DoC^eKiiiePthan  the  31^ 
presents  the  history  in  «noCber  form.   It  retaim  borne  of'the 
^^^^    iaBonical  matter,  .oftcii  with  considenUe  resfaafnqg, 
omits  many  details  (Especially  thoseto  Which  «xoeption 
could  be  taken),  and  adds  mucb  tfaat  is  zilovelf  The 
efanxu^ogical  system  of  the  lat^t  source' io  GetlesiibeeodieB'axi 
elaborate  reckonii:^-  of-  be&venly  origiik. Writfen  under  the 
obvions  influence-of  latdr  religioiu  aims,  it  js  espedatiy'  valwble' 
bebsuse  one  can  i«adily  coin j>aFe  the  two  methbdsidf  ^rclMniitinK 
Unr  old  traditions.'''  Itiere'  is  the'saaDtkekiud  ot  peiisomAcation, 
fresh  etalmples  of  the   ph^heticai  interpretatioui  of  liistory/' 
and  by  the' sido  of  the  older'  ^*-^lmttive  ^-  thDttBl*t'-«n'idea6 
whidi  ouiionly  bdong  to  this  latiK  p^ilod.  In^eftcfr  dis«-i(e  kuve 
tterdy  a  selection  of  oirtent'  traditional  Ibre.  ^F-aT  -exktapi&, 
■Gen.  vi.  1-4  DKntloiis  the  ibarriige  of  divine  beic^  with  tbe; 
daughters  of>men  asd  the  Urth  of-Nepfal&m  of  giants 'Xcf.''KUm.  1 
xfif.  33).   Later  aihisiohs'ito  thiS'Bayth  {e.gl  Bariich  fii.'  oe^-aS, 
Book  of  Endch  Vi.  stjq.,  2  Peter  ii.  4,  &c  )  are  not  based  mpon  thfe 
passage^  the'fragment  itself  is 'all  that  tematasiidf-^nle' more 
orgadic  written  myth  iphich,.a5.  i&'weUikno«liii;^''fabs^paf^6k 
mnoi^  oth(Jr  pet^^.^  0\A  myths  leih^lie  th«^«ecoufit  crf  tfae . 
tffCaittob- and  the  gard^  o4  Eden,  and  traces-^  ot&ef  ^Visr^lMte ! 
mr  tfotms  appettt  elsowhere  id.thd  Old^  Testaxn^ht^  -  Aghidj'the 
lEMd  lEMtanent  tfeiroira^no^lli^-  upoa  tlie  teAwtptioaaS  Atiffiham 
txix.  23>,  although  the  Ttt^mi-'foid  ether  soiMs  profess 
CO  be  well^tvformedi  The  isolaied'^eteence  to  Jacob's  cdnquest 
ot  Shec^m' in  Gen.  jdviii/  ib  must  have  beloiiged  tiattber 
{^text,'^^iid>-laW^ 'Writings  give  itr  a'latfer  alrid'lftortmghly  in-j 
credihteiformaHied  tTadition^.  In  Hofaeaxii  4,  JacbbWi«scU»g ' 
js  mentioned  before  the  scene  tit  Bethel  <Gen.  x£idf.  34' 
Kxviil.  'ix'  feqqi).  •■'The  OTetthroW"6f  Sbddto  >a»d''Gomortfah  is; 
i^sc^beil"in  Geriesisi<itviii-.  se4).)j'btrt  Hosea  refbr^ daly ^ 'ihat . 
bf  'Admih  aad'2ebohiXrf.  8j  cf.  Beati  nicfa.  asp^bn-.-'x.  19)^, 
different  vttshm^  tha'gredt  catMtiwphe  were  donbtltoscvrtcn^. 
Consequently  investigation  must  start  with  the  ' panicufeur 

'''the  Book  of  Jubilees,  alio  enables  the  Mudeirt  to  test  the  argu- 
ments based  upon*  any  study  [Restricted  t^  Genesls  alone.  Thus  it 
^oWe  that  the  "  primiti*tf  '>  features; of  Genesis  offovd  a  criterion 
which  is  sociological  rather' thaii^  cbronolc^^cal.  This' 13  often 
ignored.  ■  For  example,  the  conveyance  of  the  field  of  Machpelah 
(xxiil.)  ia  conspituous  for  the  absence  of  any  reference  to  a  Wrltt'en 
ttJntract  in  contrast  to  the'  ''  bHsinieas  methods-  iR'Jer.  xxxii., 
*11lis.  doies  not  prove  that  Gen.  sotifi,  a  earty,  because. -writing  was 
*ti9ed'in  PalestSne-about  1400  b.c,  and,  on  the  other  hand,  t4te  more' 
%i|Dide  forms  <rf  agfeemeiit  are  stilt  familiarjafter  th^tlme  of  leremiah 
<e.g.  Ruth,  ProWrbft).  SimlUslVi  no  safe  argumeat  can  M  based , 
'itpon ifhe  instltntioi^  of  Uood-mvenge  in  Gen.  rv.j  when  one  (^serves! 
the  undevelbped  conditions  amof^  the  Trachonitee  of-ilM  time  of: 
Herod  the  G#eat  (Josepbus,  \4fK.  wi;  9,-  i)t  Or  the  varying  usages 
amdnb'mGdwn'triliM.  ,  .j;-.- 

■  On  the  Jewish  forms,  see  R.  H.  Charles,  Booh  of  Jubiieoa  U9pa), 
'^h^'tom  ■-'  '  X'''  "lull  ii:^:y.'i  Hi  it  Jjn  ai  Aufji  j- ^  , 


d&talls^w&kh  happen  ttf  bepf^ervcd.  ai^  thesid  not  neeesiucrjl^ 
in  ttie&''6rigteal  orin  their  only  form.  Since  th&  antiquity  of 
element  of  triulitioa  is  independunt/ of  tbo^sb^  in  <*hich  tiny 
appear  before  us,  a  eyeful  distinction  must  be  chrawn  between 
those  details  which  do  not  admit  of  being  dated  or  located  asd 
those  whith  do.  There 'Is 'evidence  -for  the  existence' of  the 
MtHes  Abnun,  Jacf^  and 'Joseph  ^viMB'ito  900 -B.C.,  but 
this  does- not  pnyve  the  antiq«my< o£- th«>pteseat' namUE'nis 
encircling  them.  Babylonian  tableU  M  tliecreiitioD  date  fnwa 
the  7tli  century  B.C.,  but  their  cbbtentfi  aire  mfany  centuries 
earlier  (viz.  the  age  of  Kbunmnrabi),  whereas  the  PhoeBdciab 
myths  of  the  origin  of  things'  art  ^x^rr^  in  a  hitie  form  by  the 
late  writers' Dama^diug  and  Thilo  <U  Byblus.  Gen.  xiv.,  whith 
□iay  preserve  st^me  knbwlek^  of  the  reign  of  Khamnnuiabi,  is 
on  internal  literary  gtootids  of  t]le=  i>68t>exilic  age,  and' it  is  at 
least  a  {»nncidence  that  the  Babylonian- texts,  often  qu6tefd'ih 
support  of  the  getttiinenetB  bf  the  narrative,  belong  to  abbut  the 
same  p^od  tmd  uae  eady  Babylonian  l&tory  fox  purely  didactic 
purpose^.*  In  genaat,  jttti  w  the  Biabk'  ^  JuMtoea,'  while 
presenting  Haaiy  elements  of  <^d  tUulitio&;  betray^  da  dMMye 
internal  grounds  an  age' later  than  fSiaietSA  itMlf,  ao,  in  ttuln, 
there  is  suffident  Conduidve  evidence  thkt  Otiiesis  in  its  preseflt 
form  indnde^  c4der  features,  but  bdongs  to  the  age  to  wych 
(on  qult^  indepehdent  grounds)  the  rest  of  the  Pentateuch  must 
be  ascribed.     '  .  1      '  : 

Popular  traditioH  often  ignbres  events  oi  Mstbrical  importance, 
or,  as  repeated  experience  shows,  Will  te^esent  tfaenl  in  sucll'iEi 
form  that  the  tnie  MstotnaJ  keilnel  could  neVer  have  '  ' 
been  recovered  without  sbme  exteraed  clue!  The 
absence  of  definite  refeirenoes  to  tlie  events  of  the  -  ^o«^ 
Isridhe  fiionhtcfiy  ddea  'not  necesaatHy  point  to'tbe  ' 
priority^  the  txaditiomtiA  Gedesis'^itlteirlaterdatti.  Newithe- 
less,  somfr  allusion  to  nstimalfdtttines  is  Reflected  in.  the  ex^ta- 
tion  of  Jacob  (Isra^)  over  EsaU  (Edom),'  and  in  the  promi^  that 
the  latter  shottid  t^ak  th6  ^dke  f ibm  hk  neck'.'  Isr^te  kings 
afefor^liadowed'(xviL  6;  xxXr.  11,  P);  and  Israeli' kingdom  has 
itfae  ideal  limits  as  ascribed  to'Stdomon  (xv.t'S.see  i  Kings' ^i; 
but  cf.  art.  Solouon).  Judah  is  promigied  a ' world-wide!  king 
(xlix.8-.io),  tbough  elsewhere  the  suiii-eiiiafcy  bf  Joseph  rottses  the 
jealon&y  bf  ' his  "  brothers"  <xxt+ii."8)'.'  Different  dateA- aind 
circles  of  interest  ire  thui  manifest.  The  cursihg  and  dispersion 
o<  Sihlebn  ahd  tevi  (xlix:'  51^7)  i^cSSi  thfe  fact  thit  Si^eoaV 
cities  were  in  the  tonntcffy^tf  Judtlh'0oAh:x{x.  i,  9),  ^d  t^  ibe 
Levitfcal  priests  -are -  latOT  sc&ttered'  ftnd  '  fnmm^ded  to  the 
tienerolehce'df  th«  ^'a^es;  ■  But  the  cutie  obviously  repietents 
an  attitude  (^te  opposed  to  the  biasing  pmnounced  upon  Levi 
byMoses  (Deut.'Stxxili.  S-tiV;  ■Tbft'EdpEriitegenea!ogie3(xxxvit) 
tepreifeint -ai  tadrc  exteiBiv*J'pedplelthato  the  references  ih  tire 
pophlat  stories  ffu^gist,  and  thie  Uit€t  l^'bojtteans  tndi^ef  -thit 
Edom  had  so  important  a  career  as  We  actually  gather  frwn  a  few 
■ailiaions  to'its  kings  (titxvi.  31-39).*  The  references  to  Philis- 
tinesl  iffeenkichh^nistic  for  the'pre-Mosaic  age,  tod  k  is  clearlhat 
^he  fraditibh  of  k  sblemfli  covenant  with  a  ^ilHstiiie  Miig  and  his 
geneilil  (xxi:' 42  seq:,'xxvi.  36  sqq.)  doea  'ndt  belong  to  th^  age'<}r 
the  circle  which  remembered  the  'grtevous  <>ppr^bns  of  the 
PMlisftines  M  felt  contempt  for'these  "tan(!ircum«S»d  enemltta 
of  EsraeP.  "  Ffiialty,  the'  'fSW6ad  6f  ihe-  ttidStlon  uttttlstalc- 
ably  represoits  a  nat^jnal  utaity  of  the  twdve  sods  (t3dbed>'6f 

'  A.-  H.  Sayce^  Proc.  of  the  Soc,  of  BibL  Ardtt  (1907),  ^  15-17. " 
.  ^xxwi.  i3;;?9t>39v9eq.  This  is  sigi)if)caitt))f:att#Kdj'm/tl^jAtQr 
writings  (Jub.  xxvi..34  aad  the  Targuins).  U,ia  worth  ngticii^  that 
in  Jub.  xxvi.  35  a  new  turn  is  ^iven  to  Gen.  xxvii.  41  by  changii^ 
Isaac's  approaching  death  (which  raises  serious  dimculties  in  the 
history  of  Jacob)  into  Esau's  wish' that    may  soon  come. 

^  &ee  £■  Mf!:y^  .(and  &  Luther),  Die  Israelis  ttnd  ^  Ntichbar- 

*See  PmLiSTiNES.  The  oevenant,' with  AbitAelecft  ntey  be 
cdmpared  with  the  friendship  between'  IDavid  and  Achtsh  (i  Sam. 
xxvii.);  who  l^aetUatly  called  Abundddf  in  the  headhig^  PA..3bcxIv. 
(see  1  Sam.  xxi.  10).  If  this  is  a  mistake  (ftnd  not  a  Variant  tradi- 
tion) it  18  ffvyry  Vemarkftbte  one.  The  trfeairtierit  of  the  cpVenant 
by  the  author  01  Jubilees  (xxiv.  -xB  sqq.),  on  tlite  other  hand,  is  only 
Intelligible  When  one  recalls  the  attitude  of  5udah  to  ttfe  PhiKMtte 
cities  m  the  »id'ceMuryB.c.;  see  R.  H.  (flutes,  dtf  Mi.  ' 
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Israel;  but  this  tlifitjr  Wili  not' Mt'  at  CCTtaiii  peHods  of-£s- 
KH^anuiatiiilmy  'aDd'th^  idea  q!  inclucliog  Jndtfh  liAidfig  the  sons  of 
Israel  could  ,  not  h^vd  arisen  at  a  tune  #hpn  Israel  atid  Judah 
werexivalkingdoQ^.)-  insofaraBtbetraditaonscanbereadintiie 
light  of  biblical  history  it  is  evident  that  tbey  belong  to  different 
ages  and  retyresent'cfifftrent  national,  tribal,  or  local  standpoints. 

Another  poteworthy  feature  is  the  intwest  la^en  in  sacred 
sUifs.  Certain  placw  «e  ^iBtingiiished  by  theophajiies  or  by  the 
.  -  r  erection -af  an  altar  idM»o£sacrifioial  dau^ter), 
22*2*  and  iiii(!|dc!iit9  «re  nan«ted  ■♦ith  a  vay  intellipble 
fjgf^  purpdse;  JC^jkiA  4p  Gitc»d  is  the  scene  a  covenant 
,W  treaty /.tMriffrioen  Jacptx  aad.  hU  Aramaean  relative 
a>inmeiBwated;by  a.'piUar  {Moffibak).  It  was  otherwise  known 
f<*r  aWawWitfl  rdi^^tuscerinndny,  tie  traiMtiQnal  origin  of  whi<!h  ii 
related  in  tlb'ti  st6pr' ol.  J^hitat's  vow'aad  sacrifice  (Judg.  yi.), 
and  iU  piWtS'  arpVol^OOiuicefS  by.  Hosea  (v.  i).  Shtch^,  the 
ftaooiiS'  dty  of  dWT  Samaxitaiis    :the  foolishi  neition/<'  EcoIubJ  I. 

where  Joseph, Watt' bnried  (josh,  to^i  a*).  hqd- a  sanctuary 
andii  siyredpifti;,a,Hd,;;rte.-.^);(  iScds  the'^ene'-^  co^hati^ii' 
(« i^i&Ofla  cerepoowl.iof  '4bHaMl?ch  ^}udg..ix.)»  wsTReiwbiiaitt 
(9  K'iptp'T'i-  t),  .jTh&{iiUflv  was-aaczibed  to  Jloahua  (Josh/  zxiv* 
«0  *tl.>,  i^WkftbiMli'jMbb'srt  up  At  Sbed^em'  an  ;"^tar;"  the 
Veyti'  siigg^ts  jhat'  flie'oTi^I^. object  *^'^,ptflaf  ^fq^eo, jxttul.' 
2p>.  ',.Xtie,  $rst  wc€3to?;  ^  Xkf>j^\r  on  ithe  olbi^ritiabdj^is 'ine^ely. 
aasociated«Ith'atheoc>hany>a[taaOraculartKe<^6)^  T<fae.Ben- 


gate  of.  Jie(|ven,-Tipm4fi'  a,  tpvenant  w^th  its-  Oqda  .est^bSsW.  tli^ 
sacsed  pillar,  ajitd  inktitttted-hs  tithes  (xxViiL),.  The  pn^shetess 
B^lomh  dw^t  imder'a  pa^i-tree  near'B^h^  (J^d?-  Jv.'s),  and 
her'name  isifeo  thit;t>f 'ttieifoster-rmijthfer  ai  Rebekah  whp  wa^. 
^iKied  qear.J^qthel  .benejitfa  the  "ooik  of  weeping  "..(zx,xv,.$). 
iB«li«*.<''.wef|^">->dB«where  reooives. its  iHame  when  an 
UKS^.'fqjpeflted  to  the'Isn[idit!eff  -Oudg.-iL  ^/Scptnagint  Sidds 
BethelV  "To  the  propheb  Hosea  and  Amos  the'cuUub  bf  Bethel 
W9S;  Superstitious  and  imsiOTal,  even,  thouts^  ,it  ym.  X^web, 
himMlf  who  was  wtvshipped  thsre  (tee  £xthsl)»  SoAth:  of 
Kdsron  by  BMrsheha,  ait  important  centre  and  place  of  pilgrim- 
age, with  a  special  nufaien,' by  whom  oaths  wer^  taktn  (Amos 
viii,  Xi+j^aee  S^pt,  aiifl,  fi^e^qonmentaiws).  Isaac  built  its  altai, 
and  Isaac's  God  guarded  Jacob  in  his  jouni^>ing  (juocu  .  29,- 
zlvi.  i).  This  pat^arcfa  an4  his  "  brother  "  Ishmael  are  closely 
associated  with  the  district  south  of  Judah,  both  are  connect^ 
with  BeeT4aiqi-roi  (zxiy,  6;z,.$ept.,;q^.  ii.)^  whose  fountain  was 
the  scebe  o£  ^  theppbaj^  (x^nu),  and.  th^  traditions  are  thus 
localized  in  the  disi^ct  p£  Kadesh  famous  in  the  events  of  the 
ExodiisXd.  xvi  L^^JRa-  ov*  fix.  zv.  as),  .(^ee  £xpD?s.. 
The.)  ,  AbrMiam  planted  a  sacred  tree  4t  Beersheba  and  inyokied 
"  the  everlasting  Go4  "  (zzi  33)*  But  the  patriarch  is  more 
dosety  identified  yrith  Bebroni  wMch  had  a  sanctuarjr  (cE.  3  Sam, 
XV..7  seq.),'aDdaa  fdUi  which  he  built "  unto  Yahweh  "  (riii,  18), 
The  s«cre4  oak  of  Kamre  was  ia^ious  in  the  time  'o£  Josephus 
(i?.  J-iv.  9,  7),  it  wasiater  a  haunt  of "  angels  "  (Sowmen),  and 
Constantine  was  obliged  to  put  down  the  heathaash  -  ctdtust 
The  plate  still  has  its  holy  tree.  ISeneath  the  oak  there  appeared 
the  three  divinebeings,  andin  the  cave'ofMachpelah  the  illustrious 
anotator  and  bis  wife  were  buried-  The  stocy  of  hiS'  descent  into 
Egypt  and  the  plagumg  of  Pharaoh -is  a  secondary  insertion 
(xii..  lo-xiii.  '2),  and  whoe  the  patruu^h  appears  at  Beer^eba  it  is 
in  u;tcidents  whidi  tend  to  connect  him  with  his  "  son  "  Isaac 
There  is  a  very  distinct  tendency  to  emphasize  the  importfuaoe  of 
Hebron.  Taken  ■from  primitive  giants  try  the  noinlsndite  dan 
Caleb  (q.v.)  it  hsis  now  become  predonainant  in  the  patriarchal 
traditions.  Jacob  deaves  his  dying  father  at  Beersheba  (xzviii. 
10),  but  according  to  the  latest  source  he  returns  to.him  at  Hebron 
(xKxv.  37),  and  here,  north  of  Beersheba,  he  continues  tio  hve 
(xxxvii.  14,  jdvi;  i^^).  The  cave  of  Machpelah  became  thp  grave 
6f  Isa^c/Rebekalf  ajoid        (but  ttot  R;,ftclieD ;  ap4  thbugl^  Jacob 

.  ^  Jn.^  Bain!  »)t.'  43,  (orferfpaj  text)  thej_pien  of  larael  cjairn  to  be 
t^.firit-^jpra  rather  tl^-judah;  ct.  i  Chfpn.'v;  1  seq,,  where  the 
.  >      died)  is  explicitly  conferred /Upon 


tarthrik^  (aft^  Hevben  was  de; 
Joseph  (Ephiaim  and  Ma:  *" 


APttMrs-tfitibfi.bnM  beyond  tJ^  Ji»4wt,/Ul  4«v4he  d«bnt[«bt»M 
9hiUtpteqQ^tud4snhve&tHe4?con<jL  Xrkjiand.i4  se<l0/  &»in3tiU 
lat«Ki  jU»ditiani,i  all  bhei|S<Hia  of  Ja(»b  with  ihe/rexo^tion  of 
Joseph  -find  their.  Uat  restingipjiuce  at  Hebvpp,,  avd  :in  Jewish 
prayers  ior  the  dead  ,  it  is  besought  that  1  their.  squU  .nsy  fas 
boiuid  up  wkh.  those  ol  the  patri«jrch$,.oT  that  th^  mi^  go  to  the 
oaveof Ma(iipeUhftndtheQc«.to.thieCh<^ubii9.'  T^e inaccAsiAg 
praviuBWCie  W  the  old'Caitebite  Ipcatity  ii&  Apt  tfae,lAaat  i«t(v^lSBS 

,  .  T^iejWWHirtipftigli  ^aaQ««toz^o{.Imiel  .^hf  cortniii  i|^t«0  is  * 
feftt^  which/fipda  Viakygim  evenriodvodom/Patotivcui  Tbeib 
are  old  centres  of  cult  which  have  never  lost  the  YefaemAiea  iiM 
pe<^b7'the -^ihrkMd' doe  known  a8  4fclB>4iendb(tDf->8aiats  dr'wolir 

(p^troris^  iWth  -^c!i;OrtlKjdoi  nite«'aS'St 'QWtgeV!tlIJJp^^^ 
Tr&:ditipni  JJ^^^y■  AHjj^^^ 

3ijpilar>  '$tq:pf^'i«ld>)<ajidisuiHt,ifigufl9^  li^e.  a»i,vsfyi«8 
tvaditimsiei  a 'vii^le. (figured  Thet-pfecai  have  itttined  tfadv 


ai^i^fe»nwMf*fad***wiwlaj'iM)to'j 

cgto»nfcciilt.k.Wecaflmot-^pose  tttaf  theseilfiifetsaineditdieir 
sa)i:fd»ic^ifa«tet'itf>th^pre~M09dic  "  pberiafCthl  *'  aig^;  tMti  iS  itj 
We^eVtHbTOtemrtiltV  bf  bndgittg  the  between  :ae 
&aV,fetb'^B4*t.a3i^'^  '6]^6diik',lbS  ft  -dear  ifraV'vitien 
the'!(y?tete  eiit&6^  Palesftne  tKey  Camfi  iin'ong  a'peo'fi't^  ^li'Asfe' 
reUgion,'traditiDii'^fnd|thought were ^y es^^b^h&d.'  Itni&OMlip. 
in  aa:WdaAce'witir'analogy'if  stories  wfere  tuirerit'^b  I*i8el»iof 


to 


A.Vejft*ateti"ttefc'''ih'  moderri''Paltet:ne  isilf  oWe'it's  san^lty 
'tobie"'-):rftditi<yd,f'asgodatine  it,'  ^t  niay  .be,  With  ki^e 
saint-'  Yhe  tstiaeBtes  In  ^dr!  turn  held  the  bditf  l!f}at  the 
^cr^^^'l:!^^  it  Hebron  one"beneath  which  thei^'fiirst  ^h- 
(jeStok"  '^t  wtien'three'.divitie  'beihgk  Revealed  theihs%es  to  hi^,' 
Biit  it 'is'"n6t^rthy  tbat  Yahweh  alone't^  noW.  prominent; 
the  ttTadltion  has  been  revised,  apparfenfly  in  writing',  ajid,' later ' 
the  author  of  Jubilees  (xvi.)  ignores  the  triad.  At  Beer-lahai-roi 
aa  0  if  gdd'")  appeared' l^>'£(agar,  whente' the  name.  6t  hfer 
chad'  I^mael;  but  the  writer  prefers  the  imambiguous  proper 
name  Yahweh,  and,  what  is  more,  the  divine'  being  is  now 
Yahweh*s  atlgil-j^the' Almighty's  iubofdinate  (ivi.).  The  older 
traitl'^w  th'emsdves'  ps^y  Sji^th^  toAnSf Station  of  various 
Eli,  am  partly  in  .th^e.  cruder  anthroponio^idu^  ot  the  '^rUeir 
sources,  la^et  bAnds'have  by  no  meaM  dftuloated  or  modified 
t^em  altbgd^,  and  hi  xxxi.  '53  one  can  s^  pcxdeive  that  th6 
^res6M  test'liab  end^vOured  to  obscure  we  older  belief  thajt 
the  G04  of  AMham  was  not  the  6od  of  his  "  brother  "  Nahor 
(see  the!,  ccmmentaijes).  The  sacred  pillar  erected  by  Jacob  at 
Bethd  4tscs  siSletnnly  anointed  with' oil,  and  5t  (and  not  the  place) 
w^'^r^gaWed  ^  the"abi»de  bt  tiie'Ceity-(ii\'iii;  rS,  22).  'im 
sigie^  Mi  HR'tkaxh  known  OfstoneKridts;  but  it  isriuite  obvloiis 
that  'this  iiitite^ting  example  of  poptflat  belief  is  far  bfelow'  tV 
religious  ideas  of  the  writer  cdthe  chapter'ih  its  preseiit  f(^.' 
f^ere'-weiv  nany  {dactis  ^we  it  «o«ld  be  iadd  thEU  Yatbw^ 
had  Tecofded'li&  name  "and  wiotdd  'bless  his  worshippers '  (Et.' 
XX.  2>()^,,.3^bj%.})i;cn.^bbion]wttO  the  a4^Ef|ux(^  ethical  teaching 
of  prophete«nd.^f  those  imbued  wUh  the<^:<rit  o£  DeuteiMmmy 
(of.  2  fSngs^nviii:  4  w4th  ^  '32),  and  it  is  patent' fiom  Jeremiah; 

*  Cf.  'JosephuSt  Antiq.  il  8,  2;  Test,  xii.  Patriarchs;  Acts  vii, 
16  (where  Shechem  Is  an  error);  Oestetiev  and' Box,  Religion  and 
Worshf^. qf  Jh^  Syn^^opu,, pp» .yio  Beq^;,Im  Gh  pampier,  to  Ckurck 

and.  " 


7! 


aadaffept^fiftjJe.M^**'*^'*^'-^^^  .  » 

>Xhe^ntw„m  Juht-.-jomu,'  3?  tireats.,tha  pi!&r.,iM  f  -^^i. 
Ajvsth^  VKfrqt,je]^mple,QC  reyuioq  u  to  Ipe, ioua^  m  joro...MW.» 
whece  ^wt.«^f,ff;garded  (by  a  reviser)  as  4a  o^ect  unworthy  « 
the  rrii|p(>n.j]y;.Yab>^  is  now  merely .c<winwBB9q^tiyq;         ,  ■/ 
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£Eekicrftiidl8.'M.-lMv3.  tliiiit^evea  at  a  late  c^HUion^wied 
as  to  hont  Yabweh  wa&  to  b*  served.'  It  is  rignificaot,  therefore; 
that  the  narratives  in  Genesis  (apart  frem  P)  reflect  a  certain 
tolerant  attitude  ;-tiiere  is  much  that  is  contrary  to  prophetical 
thought,  but  even  the  latest  compilers  have  not  t^Hterated  all 
features  that,  kota  a  strict  standpoint,  could  ap|>ear  distastefiU. 
Although  the  priestly  source  dkows  how  the  lore  could  be  reshaped, 
ftDd  Juli^lees  rspres6nCft  UAtt  efforts  akmg  umilar  lines,  it  is 
evident  that  for  ordiaary  icadeis  the  patiiaKhal  tTaditkms  could 
not  be  prnebted  to  aa  entirely  new  form,  and  that  to  achieve 
tlieir  aimc  the  Witten  cbtild  not  be  at  direct  variance  with 
corrent  thotti^. 

It  will  aaw:be;4iiidentood  why  several  scholacs  have  sought  to 
recover  eariier  forpaa.t^  the  tiaditions.  the  stages  through  which  the 
material  has  passed,  and  the  piace  of  the  earUer  forma  and  staees 
in  the  history  and  r«igion  of  Israel.  The^e  labours  are  indispensable 
for  scientific  biblical  study,  and  are  most  fruitful  When  they  depend 
upon  OQBiiKbensive  meuods  of  resean^.  When,  for  eiami^, 
one  observes.the  usual  fonns  of  hero-cult  and  the  teaoMcy  to  Rfisnl 
the  oocupant  of  the  modem  sacred  shrine  as  the  ancestor  of  his 
dients,  deeper  ugnificanoe  is  attached  to  the  references  to  the  pro- 
tective care  oi  Abraham  and  Israel  (Is.  bdii.  i6),  or  to  the  motheily 
nmpathy  of  Rachd  (Jer.  xxn.  15)-   And.  again,  when  one  perceives 

Soe^tend^Ky  to  look  upon  the  sU^ed  ancestm:  or  weU  as  an  almost 
ivine  being,  there  is  much  to  be  said  for  the  view  that  the  patriarchal 
figures  were  endowed  by  pofiular  opinion  with  divine  attributes. 
But  here  the  same  external  evidence  warns  us  that  thesfe'oonsidera- 
tibas  dirow  no  light  ap>on  the  original  significance  of  the  oatriaTCks. 
It  is  impossible  to  recover  the  earliest  tradititxis  from  the  pnoent 
narratives,  and  these  alone  offer  tuflicieotly  perj^xing  problems.' 

From  acareful  surv^  of  all  the  f^cessible  material  it  is  beyond 
dpubt  that  Genesis  preserves  only  a  selectbn  of  traditions  of 
various  ages  and  interests,  and  often  not  in  their 
original  form.  We  have  rdaUvely  little  tradition 
from  North  Israel;  Beersheba,  Beer-lahai-roi  and 
Hebron  ar^  more  prominent  than  even  Bethel  or  Shechem, 
while  there  are  no  stories  of  Gilgal,  Shiloh  or  Dan.  Yet  in  the 
nature  of  the  case  there  must  have  been  a  great  store  of  local 
tradition  accessible  to  some  writers  and  at  some  periods.' 
Interest  is  taken  not  in  Phoenicia^  Damascus  or  the  northern 
tribes,  but  in  the  east  and  south,  in  Gilead,  Ammon,  Moab  and 
Ishmael.  Particular  attention  is  paid  to  Edom  and  Jacob,  and 
tljere  is  good  evidence  for  a  close  relationship  between  Edomite 
and  allied  names  and  those  of  South  Palestine  (including  Sin[ieon 
and  Judah).  Especially  8igmfif:ant,  too,.,is  the  inter^t  in  Irfidi- 
tions  which  affected  the  &uth  of  P^estine,  that  district  which  is 
ol  importance  for  the  history  of  Israel  in  the  wilderness  and  of 
the  Levites.*  It  is  noteworthy,  therefore,  that  while  difierent 
peoples  had  their  own  theories  jrf  their  eairliest  history,  the  first- 
born of  the  first  human  pair  is  Cain,  the  eponym  of  the  Kenites, 
and  the  ancestor  of  the  beginnings  of  civilization  (iv.  17,  20-22). 
This  "  Kenite  "  version  had  its  own  view  of  the  institution  of 
tbe  worship  of  Yahweh  (iv,  26);  it  appears  to  have  ignored 
the  Deluge,  and  it  implies  the  icxistence  of  a  fuller  coipus  of 
written  -tradition.  Elsewhere,  in  the  reco^^ds  of  the  Exodus, 
there  .axb  traces  of  specific  traditions  associated  vrith  Kat^sh, 
Kenities,  Caleb  and  Jeraljmeelf  and  with  a  movement  into 
Jitdah)  all  original^  udcpendent  of  their  present  context,.  lake 
tlbe  pirominence  of  ttie  traditions  of  Hebron  and  its  hero  Abraham , 
these  features  cannot  be  merely  casual.^ 

.  ^  For  popular  leli^ous  thought  and  practice  (often  described  as 

Ere-propheticat,  though  non-ptophetical  would  be  a  safer  term),  see 
[ebrew  Religion. 

'  Among  recent  efforts  to  find  and  explatn  mythical  elements,  see 
especiatly  Stucken,  A$tmlm:ftheH:  H.  wtnckler,  Gesckickte  Israils, 
vol.  ii. ;  and  P.  Jensen,  Das  tiugameseh'Epos in  der  WMitttretw. 

'  Again  the  analogy  of  the  modem  East  is  instructive-  Especially 
interesting  are  the  traditions  associating  the  same  figure  or  incident 
with  widely  separated  localities. 

*  See  Exodus,  The  ;  Lbvites.  On  this  feature  see  Luther  and 
Meyer,  op.  eit^  pp.  158  seq.,  227  sqq.,  2^,  279. 305, 386, 4A3.  Their 
researches  on  tnn  subject  are  indispensable  for  a  critical  study  of 
Genesis. 

-  *The  notion  of  an  Eve  {havnoahj  "serpent  ")  as  the  first  woman 
may. be  conjecturally  associated  with  ^o)  the  frequent  traditions  of 
the  serpent-origin  of  clans,  and  (b)  with  evidence  which  seems  to 
cOhnect  the  Levites  and  allied  fathllies  Mth  some  kind  of  serpent- 
cult  (see  Meyer,  op.  eft.  pp.  iiQ,  d26  seq.',  443,  and  art.  Serpent- 
Worship).  Theateouht    mankind  as  it  now  nads  <li.  seq.)  is  In 
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the  xjuestion  of  the  noniadic.or  semi-nomadic  life  of  thn  Isra^te 
ancestors.'  They  are  tent-dwellers,  shepherds,  ^journers  (xvii.  8, 
xxiii.  4,  xxviii.  4,  xxjtvi.  7,  xxxvii.  l),  and  we  breathe  the  air  of  the 
open  country.  But  the  impresnon  gained  from  the  narratives  is 
<js  course  due  to  the  narrators,  -  The  movements  of  the  pattiardia 
serve  mainly  to  connect  them  with  traditions  which  were  (»iginally 
independent.  When  Abraham  separates  from  Lot  he  settles  in 
"  the  land  of  Canaan,"  while  Lot  dwells  in  "  the  cities  of  the  plain  " 
(xiii.  12).  Isaac  at  Beersheba  enters  into  an  alliance  With  the 
Philistines  (xxvi.  13  aqq.),  while  Jacob  seems  to  settle  at  Shecbem 
(xxxiv.),  and  there  or  at  Pothan,  a  few  miles  north,  his  sons  psstvio 
their  father's  flock  (xxxvii,  12  sqq.).'  Indeed,  according  to  an 
isolated  fragment  Jacob  conquered  Shecbem  and  gave  it  to  Joseph, 
(xlviii.  23),  and  this  tradition  anderiies  fand-has  not  given  hirA  to) 
the  late  and  faptaotic  stories  of  _  Us  warfan  •  (Jub.  xxnv.  1-9, 
Test,  of  Judah  iii.).  Judah,  also,  is  represented  as  settliog  among 
the  Canaanites  (xxxviu.),  and  Simeon  niarriee  a  Canaamte — accord- 
ing to  late  tradition,  a  woman  of  Zephath  (idvi.  10;  Jub.  xxxiv.  20, 
xliv.  13;  see  Judg.  i.  17).  These  representations  have  been  sub- 
ordinated.to  others,  in  psurticalar  to  the  descent  ioco  Egypt  of  Jacob 
(Israd)  and  bis  sons,  and  the  Exodus  of  the.Israditcs.  But  the 
critical  study  of  these  events  raises  very  serious  historical  problems.. 
Abraham's  grandson,  with  his  family — a  mere  handful  of  people — ' 
went  down  into  ^ypt  durii^  a  famine  (tf.  Abraham  xii.  10,  and 
Isaac  xxvi.  i  seq.) ;  400  years  pass,  all  memory  of  which  is  practically 
obliterated,  and  the  laraelite  nation  omtposed-of  simUar  subdivisions 
returns.  Although.the  later  genealogies  from  Jacob  to  Moses  aUow 
only  four  generations  (cf.  Gen.  xv.  16),  tbe  difficulties  are  not  re- 
moved.' Josei^i  lived  to  see  the  chiMren  trf  Machir  tt.  33,  note  Ex. 

i.  8),  though  Machir  received  Gilead  from  the  hands  m  Moees  (Num.; 
xxxii,  40)}  Levi  descended  with  Kdiath.  who  became  tbe  grand- 
father of  Aaron  and  Moses*  while  Aarpn  married  a  descendant  in 
the  6fth  generation  from  Judah  (Ex.  vi.  23).  On  the  other  hand 
the  genealogies  in  I  Chron.  ii.  sqq.  are  independent  of  the  Exodus; 
Ephraim's  children  raid  Gath,  his  daughter  founds  certain  cities, 
and  Manaaseh  has  an  Aramaean  concubine  who  becomes  the  mother 
of  Machir  (i  Chron.  vii.  14,  20-34).*  Moreover  the  whole  cxmrse  ci, 
the  invasion  and  settlement  of  Israel  (under  Joshua)  has  no  real 
connexion  with  pte-Mosaic  patriarchal  history.  If  we  reinterpret 
the  history  of  the  family  and  its  descent  into  ^ypt,.and  bebttle 
its  incr^ise  into  a  lu^tion,  and  if  we  figure  to  ourselves  a  more  gradual 
occupation  of  Palestine,  we  destroy  the, entire  continuity  of  titstory 
as  it  was  understood  by  those  who  compiled  the  biblical  history, 
and  we  have  no  e^^nce  for  any  coAfideht  reconstruction.  V/ith 
such,  thocbughnets  have  the  compilers  given  effect  to  their  viewa 
that  only  on  closer  examination  is  it  found  that  even  at  a  relatively 
late  period  fundamentally  differing  traditions  still  existed,  and  that 
those  which  belonged  to  circles  which  did  not  recognize  the  Exodus 
have  been  sabordinated  and  adjusted  by  writers  to  wfaom'thlft  was 
tbe  prof oundest  'event  in  their  past.*  1  : 

That  the  journey  of  Jacob-Israel  from  Ms  Aramaean  relatives 
into  Palestine  hints  at  some  pre- Mosaic  immigration  is  possible, 
but  has  not  been  either  proved  or  disproved.  The 
details  po&it  rather  to  a  refltetion  of  tlie  entr&nce  of 
the  children  oi  Israel,  dsinriiere  ascribed  to  the  lef^er*  aaOnm. 
ship  of  Joshna  (9.V.);  Hiough  the  latter  jiitxeeited  to 
Gi^al,  a  variant  tradition,  now  almost  lost,  seems  to  faaVe  re- 
corded an  immediate  journey  to  Shecbem  (Deut.  xxvii.  i-io, 
Josh.  viii.  36-35)  previous  to  Joshua's  great  campaigns  (Josh. 
X.  seq.,  cf.  Jacob's  wars).   His  religious  galhc^ritig  at  Shechem 
several  respects  less  primitive  (contrast  Vi.  I  seq.),  and  the  present 
story  of  Gain  and  bis  nmrda  (rf-Abet  really  ptaoss  the  fonnfer  in 
an  unfavourable  Uf^t.  ... 

'  See  the  discussion  between  B.  D.  Eerdmans  and  G.  A.  Smith 
in  the  Expositor  (Aug.-Oct.  1908),  and  the  former's  AUtest.  Studien, 

ii.  (1908),  passim. 

^  xxxiv.  (note  r.  9)  indicates  a  pos^ble  alliance  with  Shechemites, 
and  XXXV.  4  (taken  literally)  implies  a  residence  lor^;  enougb  for  a 
religious  reform  to  be  necessary.^  Yet  the  present  aim  of  the  narra- 
tives is  to  link  together  the  traditions  and  emphasize  Jacob's  return 
from  Laban  to  his  dying  father  (xxvtii.  21;  xxxi.  3,  13,  I8;  xx^di.  9; 
XXXV.  I,  37). 

■  Cf.  Benjamin's  descendants  in  i  Chron.  viii.  6  seq.  and  see  on 
the  naive  and  primitive  character  of  these  traditions,  Kittel,  com- 
ment, ad  loc. 

*  That  there  are  traditions  in  Genesis  which  do  not  form  the 
prelude  to  Exodus  is  very  gerterany  recognized  by  those  who  agree 
that  the  Israelites  after  entering  Pidestine  took  over  scnne  of  the 
indigenous  lore  (whether  from  the  Canaanites  or  from  a  prnumed 

earlier  layer  of  Israelites).  .  This  adoption  of  native  tradition^  by 
new  settlers,  however,  cannot  be  confined  to  any  single  period. 
See  further,  Luther  and  Meyer,  ojf.  cft.  pp.  108,  no,  156,  227  seq., 
254  seq.,  414  seq.,  433;  on  traditions  related  to  the  descent  into 
Egypt,  ib.  i42  sqq.,  151  seq.,  260;  and  on  the  story  of  Joseph, 
(ch.  XXXV.,  xxxvii.  sqq.),  as  an  independent  cycle  used  to  K>rm  a 
connecting  link,  Luther,  tfr.  pp.  142'IS4;        ■  ■ 


Digitized  by 


-bcilore  the- (DstniBaal 'of  ike  tribes 'findfr  its  parallel  i&  Jacob's 
Kforms  before  leaving  for  Bethel  (xiiv.;  cf.  ».  a6,  Gen.  xxxv.  4). 
Owing,  perhaps,  to'  the  locale  of  the  writers,  we  hear  relatively 
little  of  the  northern,  tribes.  Judah  and  Si];neon  are  the  first 
to  conquer  their  lot,  and  the  "  house  of  Joseph  "  proceeds  south 
to  Bethel,  where  the  story  of  the  "  weeping  "  at  Bochim  finds  a 
parallel  in  the  '*  oak  of  weeping  "  (Gen.  xxzv.  8).  In  Gen. 
zxxviii.  "  at  that  tijne  Judah  vent  down  from  his  brethren  " — 
in  zzzvil.  th^  are  at  Sheclwm  or  Dothan — and  settled  among 
Canaanites,  and  there  is  a  fragmmtary  allusion  to  a  similar 
alliance  of  Simeon  (xlyi.  to).  The  trend  of  the  two  series  of 
traditions  is  too  close  to  be  accidental,  yet  the  present  sequence 
of  the  narrativcfl  in  Joshua  and  Judges  associate  them  with  the 
Exodus.  Further,  Jacob's  move  to  Shechbrn;  Bethel  and  the 
south  is  parallel  tt*  that  of  Abraham,  but  his  history  actually 
represents  a  twofold  course.  On  the  one  hand,  he  is  the  Aramaean 
(Deut.  xxvi.  5)^  the  favourite  aojk  of  his  Aramaean  mother.  On 
the  othdt,  Rebduh  is  brought  to  Beef-lahai-tai  (xxiv.),  Jacob 

.  belongs  to  the  south  and  he  leaves  Beersheba  for  his  lengthy 
sojourn  beyond  the  Jordan.  -  Bis  . sepfiration  .jtropa,  Esau,  the' 

,  revdation  at  Bethel,  and  the  ne;9ir  name  Israel  are  recorded  twice, ; 
and  If  the  entraricfe  .Into  Palestine  refle<tts  6ne  ethnological 
tradition,  the ;  possibiHp'  that  his  departure  {roni  Beershebti. 
reflects  another,  finds  support  (a)  in  the  genealogies  which 
associate  the  nomad  **'father  "  of  the  southern  clans  C^leb 
and  Jerahmeel  with'  Gilead  (i  Chron.  ii.  21),  and  (b)  Jn'thfe 
hints  of  an  "exodus"  from  the  district  of  Kadesh  north- 
ifards."  ....... 

The  history  of  an  immigration  into  Palestine  from  beyond  the 
Jordan  would  take,  various  shapes  in  local  tradition.  In  Genesis ' 
it  is  preserved  from  the  southern  point  of  view.  The  northern, 
standpoint  spears  whiuij^^elj  mother  of  Jos^h  and  Ben|amin, . 
is  the  favoured  wife  in  contrast  to  the  despised  Leah,  mother  of 
Judah  and -Simeon;  when  Joseph  is  supccme  among  his  brethren ; 
and  when  Judah  is  included  among  the  "  sons  "  of  Israel.  It  is 
possible  that  the  application  of  the  traditional  immigration  to, 
the  history  of  the  tribes  is  secondary.  This  at  all  events  suggests, 
itself  when  zxxiv.  extends  to  the  history  of  all  the  sons,  incidents, 
which  originally  concerned  Simeon  and  Levi  alone,  and  which; 
may  have  represented  the  Shecbemite  version  of  a  "  Levitical " 
tradition  (see  Levttes).  However  this  may  be,  it  is  necessary 
to  account  for  the  noooadic  colouring  of  the  narratives  (cf. 
Meyer,  pp.  305,  472)  and  the  prominence  of  southern  interests, 
and  it  would  be  in  accordance  with  biUical  evidence  elsewhere 
if  northern  tradition  had  been  taken  over  and  adapted  to  the 
standpoint  of  the  southern  members  of  Israd,  with  the  incorpora- 
tion of  local  tradition  which  could  only  have  originated  in  the. 
south.*  These  and  other  indications  point  to  a  late  date  in 
biblical  history.  There  is  a  manifest  difference  between  the 
religious  importance  of  Shechem  in  the  traditions  of  Joshua 
(xxiv.)  and  Jacob's  reforms  when  he  leaves  behind  him  the 
heathen  symbols  before  journeying  to  the  holy  site  of  Bethel, 
(Gen.  zxxv.  4).  There  is  even  some  polemic  against  marriage 
with  Shechemites  (xxxjv.;  more  emphatic  in  Jub.  ixx.),  while 
in  the  story  of  the  Rebroidte  Abraham,  Bethel  itself  is  avoided 
and  Shechem  is  of  little  significance.  Agam,  the  present  object - 
of  xkwffl.  ts  to'tiiace  the  <a1gln  ai  certain  Jvlidaean  stibdiviskms 
aft»  the  dtath  trf-the  irfdted  Er  and  Onan.  It  tS  purely  local 
and  is  lAterested  in  Shdah,  and  mote  espedally  in  Perez  and 
Zerah,  nathes  of  families  or  clans  of  the  post-exiEc  ftge.*  •  Else- 

^  Cf-.  the  Tate  "  t)eu'teronomic  "  form  of  fudges  where  a  hero  of 
Kertizzlte  origin  (dnd  therefore  closely  connected  with  Ca^eb)  stands 
at  the  bead  of  tbe  Israelite  "  judees  " ;  also,  from  another  aspect, 
the  spedficaUy  JudaeaA  aad  snti-We^te  treatmiept.  of.  ,thp -history 
of  the  monarchy.  But  ineach  case  the  feature  belongs  to  a  relatively' 
late  stage  in  the  literary  history  of  the  oodts:  see  TodC'es;  SaMUKL, 
Books- 6f;  Kings.'  -   ■■  "    •  .-^ 

^  MahaMtl  (flbn'^f  Rehan;  AdotHer  form  of 'Cain,  r2>)  Is  also  a 
,  pnmlinait^abceatar  in  Perq»  (Neb,  xi.  4),  ^a^, Zerah  ^bin^fid  the 
r.renowned  sages  .gf  Soloiw>n's,  day  (i  .Chron.  u.  ^,  i  Kings  iVs  31)- 
'Tlhe  itoiy  implies,  that  Fere;  ^rpa'ssed  his  "  brdtheri"  cidji'Zerah 
'  (jxiViii.' 27-30),  arid'in  fact'Pfercr  Is-  ultimately  reckoned  the  head 
HHe^jNdaeiMk'SUltdivt^iH-'fi'Chtfoti,  ti.^4Jiqq.),.'and  tthns  isJibe 


where,  in  x  Chron.  if.  a^d  ivi,  the  geoe^logjies.  Tt;present.-fi  Judah 
composed  of  dans  from  the  south  (Caleb  and  Jerahmeel)  and 
of  small  families  or  guilds,  Shelah  included.  It  is  not  the  Judah 
of  the  monarchy  or  of  the  post-exilic  Babylonian-Israelite 
community.  But  the  mi«d  elements  were  ultimately  reckoned 
among  the  descendants  of  Judah,  through  Hezron  the  "  father  " 
of  Caleb  and  Jerahmeel,  and  just  as  the  southern  groups  finally 
became  incorporated  in  Israel,  so  it  is  to  be  observed  that 
although  Hd>ron  and  Abraham  have  gained  the  first  place  in  the 
patriarchal  history,  the  traditions  are  no  longer  spedfically 
Calebite,  but  are  part  of  the  common  Israelite  heritage. 

We  are  taken  to  a  period  in  biblical  history  when,  though  the 
bist^rjcal  sources  are  almost  inexplicably  scanty,  the  nai;rative3 
pf  the  past  were  approaching  their  present  shapes  Some  time 
aiter  the  fall  of  Jerusalem  (58?  B.p.)  there  was  a  movement  from 
the  south  of  Judah  northwards  tQ  the  vicimty  ' of  Jerusalem 
(Bethlehem,  Kirjatb-jearim,  &c.),  where,  as  can  Ik  gathered  from 
I  Chron.  ii.,  werecon^egated  Kenite  and  Rediabite  communities 
and  ■fan^Hies  of  scribes.  Names  relaiied  to  those  of  Edomite  and 
kindred  groups  are  found  in  the  late  gen^o^es  of  both  Jm/taHi 
^nd  Benjamin,  and..E«cur  even  an^ong  families  of  the  t^nc,  of 
Ndiemyth.'  Tbe  same  obscure  'period  witnessed  the  advcAt  of 
southern  famllies,-|'thie  rev{vid'<rf  the  Davi<Uc  dynasty  and  iu 
liiysterious  disappearance,  the  outbreak  of  fierct:  hatred  of  Edom, 
the  return  of  e^es  from  Babylonia,  the.  separation  of  ]fudaS 
from  Samaria  and  the  rise  of  bitter  anti-SaibaritaD  feeling  It 
closes  with  the  reorganization  associated  with  Ezra  and  Nehemiah 
and  the  compilation  of  the  historical  books  in  practically  their 
present,  form.  It  rantaus  diverse  interests  and  changing  stand- 
podntfl  by' which  it.  is  possible  to  e^^ikdo  the  presence  oi  purdy 
somthem  tradition,  tfaie  southern  treatment  of  natlonid  history, 
and  the  antipathy  to  northern  dauns.  Aa  has  already  be^ 
mei^tiooed,  the  spedfically  southern  writings  have  everywhere 
been  -modified-  or  adjuated  to  other  standpoints,  or  have  been 
almost  entirely  Subordihated,  and  it  Is  noteworthy,  therefore, 
that  In  narratives  elsewhere  which  reflect  rivalries  and  conflicts 
among  the  priestly  families,  there  is  ^mnetimes  an  animus 
against  thoee  whose  names  ajid  traditions  point  to  a  southern 
origua  (see  Levites). 

Thus  the  book  of  Genesis  represents  the  result  of  efforts  tt> 
systematize  the  earliest  history,  and  to  make  it  a  worthy  prelude 
to  the  Mosaic  legislation  which  formed  the  c^iarter  of 
Judaism  as  {t  was  established  in  or  about  the-  5th 
centuiy  b.c.  It  goes'  back  to  traditions  of  the  most  varied 
character,  whose  tone  was  originally  more  in  accord  with  earlier 
religion  and  thought.  Though  these  have  been  made  more 
e<fifying,  they  have  not  lost  their  charm  and  Interest.  The  latest 
source,  it  is  true,  is  without  their  treshness  and  life,  but  it  is  A 
matter  for  thankfulness  that  the  simple  compilcts  ivcre  con- 
servative, and  have  neither  presented  a  work  entirely  on  the  lines 
of  P,  por  rewritten  their  material  as  Was  done  by  the  author'  of 
Jtibilees  andfby  Josephxu.  It  is  obvious  that  from  Jubilees  alone 
it  would  have  been  impossiUe  to  concdve  the  form  which  the 
traditions  had  taken  a  few  centuries  previousty-^viz.  in  Genesis. 
Als6,  kom  P  alone  it  would  faaye  'been  equally  impossible  to 
recover  the  noh-priestly  .forms.  But  wUle  there  is  no  immeasur- 
able gulf  between  the  canonical  boiok  of  Genesis  and  Jubilees,  the 
intemal  study  of  the  fiwmer. reveals  traces  of  earlier  txaditions 
most  profoundly  different  as  regards  thot^t  and  contente.  It 

The-wmpsthies  of  these  tiaditibng  aiieas  so^festive  as  their  presence 
in  the  canonical  history,  .which,  it  must  be  reraembeoed,  ultimatdy 
passed  throDgb  the  hands  of  Judaean  compileiB.  f 
■Neh.  Hi.  9,  14;  see  M^rer,  pp.  ^do,  4W;  >S.  A.  Code,  Cniiail 
Notes  on  O.T.  History,  p.  58  n.  a.  While  the  evidebce  (bointa  C6.an 
eariyiiIoierelationslupa]iiDng3.Paiestiaiangto(ip8  (Edam,  lahmkel, 
SttLi  cf;.'Meyer,' p.' 4110),  there  aieimaay  aUnstotu  to  Aubsequemt 
treaehereus  attacks -which  made  Edom  -  execrable.  Here  j^ain 
bibHcal  crittciftm' cannot  at  pveseat  determine  precisely  Kbfni  or 
precisely  why  the  changed  att^ude  b^n;.  see  ^dom,^  Jbw^, 
M20,  M.     ,  ,    ,  . 

.,  *  Although  the.  movement  reflected  in  i;  Chron-  11.  i»  scarcely 
.<pre-exi)ic,  yet. naturally  ther¥.  had.  always  been  a  cIq^ .i^elaiwti 
rpfltTfeea  ^nd'tae  sowth« fts. the  ^yr»fi  MWnRt»0i?»  of  tbp 

latter  part  oT the  8tl^MfVi#.4;..M)^to^.ii,  r  .ji  i-ru. 
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is  ht^ 'oth^ntrfsd'^  ^tiei^  one  1o(A$  below  the  tra(£ittoii&l  history 
elsewhelre  {e-S-  Sahiuel,  Kings).'  An  expIanatiotL  iday  be  found  in 
the  vidssitudes  d£  the  age.  The  movement  frbm  the  south, 
which  seems  to  account  for  a  considerable  cycle  of  thie  patriarchal 
traditions;  belongs  to  the  agfe  after  the  downfall  "of  the  Israelite 
and(later)the  Judaean  monarchies  when  there  were  Vital  [jblitical 
and  social  changes.  The  removal  of  prominent  inhabitants,  by 
Assyria  and  later  by  Babylonia,  the  introdactibh  of  colonists 
from  distant  lands,  and  the  movenients  of  t'estlbss  tribes  around 
Palestine  were  more  fatal  to  the  continuity '  Of'  trustworthy 
tradition  than  to  the  persistence  of  popular  thought.  New 
cohditioits  arose  as  tbe  population  was  reorganised^  a  nftWTsrael 
claimed' to  be  the  heirt  61  the  past  (cf .  e:g!  thti  Samaritans,  Ett.  iv. 
2,  Joseph.  Antiq.  ii.  14,  3;  xi.  8,  6),  and  not  until  after  these 
Tfcbsitudes  did  tiie  book  of  Oebeeis  bCigiti  to  assume  its  present 
ihUpt}  (See  Jews;  Palestine:  HM/tfry.)' 

'  The  above  pages  handle  only  the  more  trapbitant' details  for  the 
stuify  of  a  book  which,  as  regardB  coatent^  and  lrterary  histoky, 
bamnob.be  separated!  Irani  the'  series- tc  which  it.  ff^rm8  'tJ^,<4tr9- 
c^uction.  As  regards  the  Uterairy-criticai  p^-oblems  ^  j^^lpjjj  that 
with  the  elimination  of  P  we  have  the  sources  (mirior'adjuatrhent 
ahd  I'ivision  excepted)  wWch  were' accessible  tO  the  list  cobipiler 
in  the  p03t-eKiltG  age::'' Mott'tiriticB  have  inclined  to  -date  iniese 
•Qurctfl  (J«ndE)  a$i^lyia»Aps$ibte,*here(istbe*((p^tted;pfe«i»ce: 
p£  Becpndary  and  p^j:e|fltivelX( late  passj^ges  i'/M-  ^^^}-  2^  sqq.,^);' 
ixfij,  E)  shows  that  one  must  work  back  froni  tM  sources  as  known 
ra  P'i  age,  and  that  one  can  rety'  only  upon  wibie  "Criteria  Which 
Can  be  apptcodttiatety  dated.  It  isusUal  toiregard'tbexnore  priniitivc 
jtharacter  of  J  andjnl  As  a,  n^k  of  aafiquity^,but^thU,iKf^  the 
regular  survival  of  primitive  ,  modes  tqoijght  ,aua  91,  popular 
tradition  outside  niore  cultured  circles.  'II  is  alsb"  recognized  that. 
J  and  E  are'nbn-proph^ticAl  atAJ  horf-JDfeuteror^milil'^f 'it '  has 
not  b^fi  proved  tiMittKe  preMat  1  and  Earecarlisnibklvthcfprtipittts ; 
,or  the  DtucefV)nomic  refprms  e£  toeiah  (a  KaagsrioQi.  seqO,;  Ji*f*d  E 
,are  lingui3tically_ almost  identical  (in  contrast  to  P.J,  and  diner  (roini 
P  in  features  wnifh  are  often  not  of  chronolb^cil  but  of  ^sociological 
significance'  (fc.g.  the  mentality  of  the  writers); '  Thttr' langliftge  is 
•without  -ebmc'  of  the  pheoomeoa  found  'hi  Rarratives  'whick  emaoace 
|roi?i;  tbe  north-  Jutfeeaivi.,  stqrie^  pf.iElijah  afldriftlwhpi),  and 
thpir  stylistic  variations  may.  hf.  as  Gunjtel  suggi^tSi  th^  * 
district  or  region;  for  this  district  one.wbul^  look  In  th6  neienbour- 
libod  of  Jerusalem.  The  conclusion  that  P's  narratives  aiidlaws  in 
(he  Pentateuch  lare  postv^Jtilic  I  was  iound  Ublical  scfablal^  to  be 
a  necessary  correction  to  the  original  hypotnesispfiCj^f  (i8^-that' 
P^s  varralifts  were  to  bfi  retained  (wip  J  a^c^  E)  ^t  ap,  ready  <}ate.; 
"X^if  view  was  Influenced'  by  the  close  coonexio;i  between  the 
ffllbject-matter'i  J,  E  and  P  re^esertting  the  same  trfehd  of  tradition. 
But^  by  ^titl  ascribhtg  J  and  E  as  wnttes  sources  to  aboii!  the  gth 
orcein' ceqtury  -{individual  .opinion  vwea),^  ra^oy  idiffifMltiep  and 
inconsistencies  are  involv^l.  The  present  J,  and  £.  rdlect.a  re-, 
shaping  and,  readjustment  of  earlier  tradition  which  is  toiWo'else-, 
where,  and  the  suggestion  that  they  are  not  far  'removed  from 
the  age  of  cbe  '  priestly  - '  writers  and  redactors  does  not  oouflict 
with  what  is  known  of  langu^gei  forms, , of  religioa^  ^thioMgbt. 
fir  tendencies  of  traditioni.  We  reach  thus  approximately  the  3ge 
when  post-DeuteronOmic  editors  were  able  to  utilise  sucn' records 
as  Judg.  L,  xvii.  sqq.^  a  Sam.  iJtl-xx.  (see  Judges;  ^muel,"  BOoks' 
op);  which  are  equ£^" valuable '  as  fpecimess' o<  cuctFent.  thoogfat 
and  of  written  tt^^tUtioa.  la  coi^ilu^on,  the  t^nt^^y  of  criticism 
has  been  to  recognize  '  schools  "  of  J  and  £  e^ttenflioig  iftfp  the  ejulpt 
t^us  niakine  the  three  sources  J,  E  aiid  P  more  n^ift^  Contempor- 
aneouB.  The  most  recent  conservative  authority  also'  -hichnes 
to  a  Biniikar  «ontemporaneity  ('- collaboratioa  "1  or  "  corbpei^tion  "}, 
hut 'at  an  impofflibly  early  date  (J.'Orr,Pro6Zfifi»,flf  Hfep,  ^9p5, 
pp.  216,  345,  554,  i75  aeq-.  5^7)-  By  athnitting  possible  /^vision 
in  the  post -exilic  age  (pp.  226,  369,  375  seq.),  the  co^&eI^'atiYe  theory 
tecatls  the  old  legend  that  Erra  rewrote  the  OH  Testamerit  (2  Esd.. 
3dvO  endithus  restored  the  Law  which  had  been  fast;  a  vidw:which, 
ittirough .  the  e^ly  Chris^n  Fathers,  gainad  curr0i|^y;$nid,  has  en- 
joyed a  certam  popiilanty  to  the  present  day.  But  wh^n  once 
revision  or  icwritiiig  is  conceded, 'thei«. is  abflOlutielyiibA<gDuaiit^ 
that  the  present  Pentateuch  is  in  any  way  idsBtiCal.wida  the  Ave. 
books  which  traditioni  ascribed  to  Moses  <4.«.)v^ani(tthe.  n4ceBBity 
^or'  a  Comprehensive:  critical  investigation  of  the  ^resm/  liaittents 
■makes 'itself  felt.'  ■   '  ■  .  .  V  '  ^  r  1 

LnfBRATURS. — Only  a  few  t£  the  numerous  woricS  caa.be  .inen- 
doned.  Of  those  written  frocn  a  conservative  or  traditldnal  stand- 

1  The'  south  of  Palestine,  if  Itss  dit^iirbed  by  these  (hjinges,  may 
well 'have  had  atcess'to  older  airthbritative  material. 

'  For  Orr's  othei;  concessions  bearing  upon  Genesis,  see-  of;  di.„ 
pp.  9  seq.,  87.  93.  afid'(on  J,  E,  P)  i5f6,  335,  340.  These., iflte  the 
concessions  of  other  apologetic  writers,  far  outweigh  the  often 
hypercritical,  itrelevwrtt,  and  superficial  objections  brOught  against 
the  Uterary  and  historic^  tritSdsni  Of  Genesis.  '     ■      'T- .  '  ■  1 


point  the  miost  notable  are :  W.  H.  Green's  VMy  t^  Gentais  ^1695) ; 

and  J.  Orr,  Problem  o/  the  O.  T.  (which  js  aevecthekss  a  great  advaiv^ 
upon  earlier  non-cntical  literature).  S,  Driver's  commentary 
(Weslminsler  Series)  deals  thoroughly  with  all  preliminary  prbbfems 
of  criticism,  and  is  the  best  for  the  ordinary  reader;  that  of  A. 
Dillmann  (6th  ed..  Eng.  trans.)  is  more  technical,  that>.of  Wt  H. 
Beanett  (Ceniary  Bible)  is  more  concise  and  popular.  G.  J..SpiirreU, 
Notes  (fn  the  Text  of  Genesis,  and  C.  J.  Ball  (in  Haupt's  SacreaBooks 
of  the  O.  T.)  appeal  to  Hebrew  students.  W.  E.  Addis,  Docutnents 
of  the  Hexaieuch,  Carpenter  and  Hariord-Battersby,  The  HexatetuM, 
and  C.  F.  Kent,  Beginnings  of  Hebrew  History,  are  more  important 
for  the  literary  analysis.  J.  Wellhaus^'s .  sketch  in  his  Proleg.  to 
Hist,  of  Israel  (Eng.  trans.,  Pp-  259-342)  is  admirable,  as  also  is  the 
general  Introduction  (trans,  by  W.  H.  Carruth,  1907)  to  H.  Gunkei's 
valuable  commentary.  Of  recent  worlcs  bearing  upon  the  subject- 
matter  reference  may  be  made  to  J.  P.'Peters,  Barl^  Hebrew  Stery 
(1904),  A.  R.  Goraon,  Early  Tractions  of  Genesis  ,(1907),  and 
T.  K.  Cheyne,  Traditions  and  Beliefs  of  Ancient  ^srael  (1907).  Special 
mention  must  be  made  of  Eduard  Meyer  and  $.  Luther,  to  'miose 
Die  Israditen  mtd  ihre  Nachbarstdrnme  'in)o6)  th*!  present  writer  is 
indebted  for  many  valuable  suggestions  and  hints.  Fuller  biblio- 
graphical informatuin  will  be  found  in  the  w^rks  already  mentiooedt 
m  the  articles  in  th^  Ency.  Bib.  (G.  p.  Moore),  and  ^astings's  Did. 
(G.  A.  Smith),  arid  in  the  volume  by  T.  Skihner  in  .the  elaborate  and 
CTtcyclopaedic  Iniernational  CriHciU  Smesl      '  ''  ■  >'   '  (5.  A;  C.) 

GENET,  typically  a  south  European  carnivorous  mammal 
Referable. to  l^w  Yiverridae  ot  t&tp^,  of  ciypts,  but  ajsp  taken  to 
include.  .Sigvers^I .  allied  ^edes  from  A^ca,  !T]^e^,^rue  genet 
(OenfUa  vulgaris  or  Genetic  genetio)  occurs  throughput  the  south 
of  Europe  and  in  Palestine,  as  well  as  North  Africa.  The  fur  is  of 
a  dark-grey  c^our,  thickly  spotted  y^th  black,  and  having  a  dac^ 
streak  along  the  back,  while  the  tail,  which  is  nearly  as  long  as  the 

'    ■  ■  ■  ■  i.'.'Ti  -.A-.  ■,'  '1 
■ .  ■- 1  III  nrc  i.^r.^r  >ii<-i  i... 
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body,  is  ringed  with  black  and  white.  The  gciiet  is  rai«  in  the 
south  of  France  but  commoner  in  Spaip,  whcce  it  frequi^ts  the 
banks  o|  streams,  and  feeds  op  'small  mam^nals  aja4  birds.  It 
differs  from  the  true  civets  in  that  the  au4  pouch  ,  is  a  mere 
;  depression,  ajid  contapjS  only  a  f^nt  trace  of  (he.highly  character- 
istic odpur  of  the  former.  In  south-w.estem  Eufbpe  and  ^orth 
Africa  it  is.  sought  for  its  soft  and  beautifully  spotted  fur..  In 
90me  parts  of  Europe^  the  genet,  which  is  ea^y  tamed,  is  kept 
like  a  cat  for  destroyiiig  mice .^nd  othe^  vermin. 

GEHEVA,  a  dty  of  Ontario  county,  New  York,  y.S.A.,  at  the 
N.  end  ot  Seneca  Lake,  about  53.  m.  .Rocbester..  Fop. 

(1890)  7357;  (1900)  10,433  (of  whom  1916  were  foreign<bom); 
(1910  census)  13,446-,  It  is  served  by  the  New  York  Central 
&  Hudson  River,  and  the  Lehigh  Valley  railways,  and  by  the 
Cayuga  &  Seneca  Canal.  It  is  an  attractively  built  chyi  and  has 
good  mineral  springs.'  Malt,  tinware^  fldurand  grist-mill  prodw^, 
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canoed  gootU.  cutlery,,  tiu  c^.  aad-^agoas^  are  ^l^an^fact^^wi, ; 
and, there  are  also  ci;t]^nfiivf  nursenes.  The  total  y^ue<]i  tiae^ 
factory  product  in.  1,905  wg*  -$4^51,964,  an  increase,  of  82-3  % 
siqce  1900.  Geneya  ba&.,a  public  .library^  a  city  hospit^  a^id 
hygienic  institute.  Jt.  is  tjhp  se^t  of  X^P  New..  Ycwk  State. 
Agricultural  Expedmen^  StttUon  and.  o/.I^Qt^a^.  CQl^gen(D<on-' 
8cqtal3^}^  which  was  first  planned'in  1812,11^  ioimded  in  iSaa 
(themajonty  of  its  inco^pqiAtors^iqg.  members  of  the  l*ro.t^tan  t 
Episcopal  church)  as  successor  .-t^  GfSi^^X^- Ac^d^q^fA  r^p^pd  a 
fuU  chaiter  as  Geneva..  College  .in  x&a^,.  and  iwast-ceq^ain^d 
Hobart  Free:  College  in  1^5^  and  Hobart  Cloj^e.in  1861^  in 
hio)3our,pf  bishop  Jofaf  ^e^iy  Hobarf  •  The  college  ^ad  ip  igoft- 
1909^07  student  af,iiistfivc|i9r*„*p4ift  liJ^rary  o*  ,5o>WP)VohmKS 
and  i5»W®  pan^phlets. , ,  A  ;co-ordina.tj5  wom^n'si  coJieg^^.t^t 
William  Smith  sdbboolf  or  wopien,  opei^ed  in  1908,  -was  eqd^M^^d  in 
by; William  Srpitk  oi  Qea^r&r  whOf.at  the  same  tiine  prwid^ 
fo^.j^Hall;  d£  Sci^e  aj:id4<>^  .fuj;ttver  ifk3^jrvc^op.;iii  science, 
especially  in  biology  and  psychology.  In  i88StJi9SipithQbse;^a>- 
tory  ytBfi  built, at.  Geneva,. being  m^tain^  by  Wiiliasn  Son^h, 
Mfl  fdaced  in  charge  of  Dr  William.  Robert  ^roo)c^  j^fessor  of 
q|b^aqmy;in.£[obai^C;oUeg^  Tbf  leiHucipalit^ownsUswaler-i 
BfipF^y  syvtem.  .(fteaevB:was  fvst  8¥t;tl^  ftbout  1.767. almiQet  on. 
tfa&siXei^'thiB  Indian  vjjlage^  K.ana4a^a,iFhich  [was'df^trpy^d , 
u>;  1.779,  during' Gcqf  J^hA  Sulliyan's  ^g^ditjioji.  agaipet  th^. 
l^di^ns  in  west^n  NewYprk^r  It  pharteied  asa  ^ity  ip,  1898* 
tlOmrSVA  (fr.  <rff|^  .Q«r.  Genf,  Ital.  Cii^a,  .Lftte,  Lat. 
G4b«iai4,  though. Ge^Mi^n. good ,]^tin}i  ]»  ci.ty  .and  Cfin^iuk.of 
3witiierlapd,  situated. 'M.tlfe.extJreme  south-vesti  comer  both ^o|. 
t4t4f  .county  #j9dvQ£..thie  pf  .Geneva ,0;;. I,Ak«^Jieman.' ,  .The. 
(4nM>^,is,'  6avje!!^Mg,i.th<t)A9i4jlest  ia.tl>e  S;wfss  ConkdsraUo«,. 
U<ule  the  city,  long      mfflt  i^fha  |aq|4»^^W 

IHtftsedby  Zttdch.and  by-BAsel.     ,  ,  m     i..  -,  ,,1. 

,The.<antQn^jMi  aj!«a,oSjo^:giifii^,    w>i^.8^*5 «!.  m,  aF&. 

,  .  ,.  .yards  6-|8.sq^^«B.,!fibei.Te8t  baing'<fultlv8Ct«d:lai»d).',  01 
g^^t^  the"  unpipdue^ye '".  30*3 sq.  m.,  xx.i^acc(^u^ttedlor 
,  ]?y.thatpQrt^Qof theLakeotG^Qeya.which.belongStp. 
the  caAt<»i,  It  is  |£Qtir«ly  surroimded  by  French  t«r]ritory  (the 
d^Mitment  of  Halite  Savoio  , lyings  to  the  south,  and  (hat  of  .the 
Ain  to.t^e  iwest  and  the.^orth),  savQ  .for  ahout  3^  lp.,on  the. 
CQifieine  i^trth,  where  jtiborderg  on  the  SwisK  cantoii  of  Vaud. 
The  Rhone  flows  through  it  from  east  to  vest,  and  then  along  it& 
southhimt  edge,  t^e.;t<otaJ.  length  o£  the  lifver  in,  qi;. within  the' 
canton  bei^  about  m.^  as  it  isvery  sinuous..  The  turbid  Arve  is 
by  fax  its  larsest  tribvMHTy  (left),  and  flow?  imja  thQ  snow*  o£  the ; 
c^n.oE  Mont  BlaQf,,itbe  (od^i other  ^sffivcvt  of  jany.,aue  being, 
the  Lcmdom  (right).  .Mt^rJ^  gafflfnsj.oriiha]cd@,.'andi  yineyMds 
oocupy  a  lajjge  proportion  ,cf  the  «^  (ot^tfii(le:.lAio  djty),.  the 
apparent;  flertility  pf  Tfhich  is  largely  due  to -tie  uwftmitting 
industry  .(^  the  inhabitants.  <  In  igpi  there  ;ffere  ^586.  ^ws, 
3&8 1  horses,  2468  sw&c  a^id  8048  bee-hives  ip  tb^  Opttm. 
Besides  building  materials,  ^h  as  aandstooe^  slate;  &c.^  th£  only 
miQeral.to.be  found  withijo,  the  oanfon. is  bitununous  shale,  the 
psoducts  of  which  ca^i  be.  us«d  for  petrc4eum  awipe^alt.;  The 
broad-gauge  railways  jnthe.;cafl.ton  have  a  lenffth  of'  18^  m.,  4ml 
lodttde  bits -of  the  naain  lines  towards  Paris  and  I^usaione  (i&t. 
Bfite  or  the  Simplftti),  while  there  are  also  vaf  m.  of  electric 
trammys.  The  cu»bon.v«s  Admitted  into  the  Sfws  Confedoa-. 
doalb  iSis  onb"r  and  ranks  as  the  jmuot'Ol  ther->fi  caQtoiu.. 
In  i8j:s-i«i6  it  was  created  by  addisg  to  the  old  fenitory 
beloQging'to,  the  jdty  (just  :around  it,  with  theontlylng  districts  of 
JUfl8y>,'Geathod,  S^tignyaiwiCartignyjjlicomroUuesCttfthe south 
and  east,  inclndiltg;  Carouge  and  Chlbe)  ced»d>  by  Sayoy,  aad  6 
coHuauncs  (to  the  north,.  includingiVersbiji),  dub  .off  £itim.  the 
Ffemch  district  of .  Gex>:  .  ,  ,  ,  , 

!  In  .1906 tbdre  weie,'XK»t.a9Uiiting  theidty,  ^f^.Si^i  inhbbibanttf 
intthe«anton,  or,  inc!ludiitgthbdtyv23^>^o^  t^aty/idoa&luivi^ 
tHoB 'a  population  o£  104)796^ .  (In  tbe  foUowisg'&tatistics'^thosh. 
for  the  dty  aie=eQdo8fd:fwittun  bicadfietv.)  laiyqfi.  tbfa  popnla-: 
tMB^mrthu  dirldaAJiLpdint.  Qf/ireHgiofti.iRMnah)Ma4  fi?#x6i3-. 
(49(96s)f.  ^E*iotfl9b8iits;  ^i4ob;iji$\jQi^i  Mi^djNtBi  unpci^xo^s)^ 


ia.343..-(j2>o«^  .C^man-speajti^^g,- a^d..734S  ;(6s74)  I(»liaa-; 
spefilyiig,  »rhilp  .tiyire  .were- also  i8g,(7l3>,.ftoi)iofl^^  ,  .  . 
speaking  perso^i,,  More  i^^rjc^blf;  ♦lie  the,  resxdt§  as  .  .^^  auFtM 
tonatiqnsjity;  43»S5o  (31,607)  were  Genevese citizens,  amat^. 
and  36,415  (^0,582)  Swiss  citizens  of  other  ca:^toQs.: 
'Of  th&  fi2,<^  •X4?^7).  foreigners,  there  w^i;<!: ^4,277  (26JS1&) 
Frpn9h,,K},4A  1,(913^)  ItaliaiiSj 4^3.(4283)  subjeq^ of  the;  G^r^aja. 
empire,  583  (468)  British  subjects,  833  (777)  Russiaiis,  and  285 
(?(J/);,citfeq^is  crf.th5;United..$t4(]^  of  Amerijca.  Is  ^he  "canton 
th^e.^Wfe-io^ftV  j(56?3)  ii^«bitipdi  >»04s«,  yrhik  .the  flijmber 
of  |ii9pai^ h<^)sehold&  ywsSyKP  (38,621).  ,„7^ipoints  as  to. 
,th«Be-,8(at^f:^:  deserve  tp  be  noted.  The'  quoi^er  of  foreign 
jraside©is_,ja.,st^dij.y  risipg,,  for  , in  1900  there,  werf  only  29,965 
■(i5^,i89).^^fs^;i}j.  ajl  as,^igaip^t;  53,644  (42,607)  foreigne!^.  -  One 
T-esviMifi^ttj^ipii^igjj  immigi^tion,.particulai;iy  fpoifl  Fiapwtje  ^nd. 
Italy,  h^  l;^gjtl^;  rapid  iocrctas^of  Romanists,  who,  now.forin, 
thonK^^iiX^yiA^ji^  canton,  wWle  in  the  city  they  y/ete  still, 
dighMjfhl^  Hi^W^u^ .  than,  the  1  PjRte^t^ts  in  ,J9oo;.,latej:, 
,(lwal)  sta^tics  ,giye  in' the  Canton  7S,4PO  Rc^uni&ts  10.64,200 
Pr9)jeslwit«,..a4id  jn  the  city  .53,638  Romani^;to  s^,3.3z,:|'yo=-; 
testan^  wG^of^y^  has  aiw4yB  beep  a  ,;Eayom3te  it^flidenpfl  o^ 
iof^Sa^i  ^ioi^gh.f^  can  ever.have.  oipef^e^  to  ^htA.  MiO 
",proi99^%  i^i^9  "  has  npw  a  Romanipt.ipwQrity  a^  regard^' 
its;,  i^hyfffwtfio,  GaliSe  iQev^Vf.  kist.  (fKcke^hg.),  fstiipA^es^ 
;tlw,.;pppiaatw^  in.-1356'at  .5S99,  ^iij4,in  ,i4P4;at..649sv  in  t>Oti 
.c^L9Efi,vf^4^t^f^tt^caU9m-  1536  the .(:tld,city  a^cqiur¥:d.^be. 
.oui^jWg  m^Tifm:  meptipBed  iaboye^  as  ,VpH»*§  .?i«J>v*!b  of 
St  peryaiaon  tbe-rightbani  of  the  Rhone,,  aft  .that  in  *fi4S  the- 
Imuoj^  isiigi>^^n!a», 1^500,  reduced  by  ifiW  tp  m,ooq..  After 
itbe  leMOWlioft  pfcthe  J$diPt-o{  Nantes  (i68s).ifi  row^  by 
\Ut.><if>^m-  .Tfii^wefofWRnl.  the  prqgi^,  jp(as., fairly -isteftd)r:i 
■i3,5O0i(?7iE>^f?4i7S8  (iy8!i);  2*,j4fl  (liT^fi)-:.  ^Aftw  ^e,<;Kftti09. 
oi  tfee.canipfl  ,(i<S«s)  the.imnjbers  were.  Ubose  for  the  city  aie- 
l«IN^tM«d  ii^bhi9:lRaiduU)4&>480  (2S,f&9)i  th^  qtyriffing.in,]t^3S! 
ItthJ^Mi  «Ad^jj($43*.tQ .3^59^1  The  ;i:e«ilt,  pf  di«  JFoderal. 
;censuses  (begun  in  1850)  are  ag  follows:  in  .i85c^  64)146 .(4Si,i;?7); 
i!»,,X*6?)i.,Sai876. (59,826);  in  1870,  .88,3tn., (65^606);  in  1.880, 
'99i7ii2.(7Ci,i&7)»and.in  i888,.io5,SP9.(8ii4p7),.  :  ,  ... 
,  .Tbeipjeaiiton, comprises.  3  administrative,  diatrifite:  the  13 
coromuiieai  Cfi  the  right  'banjk.  Apd  the  34  on  the  left  bank''eiv^| 
|form  one^while  the  city  proper,  on  both  sides  of  tho,  , 
river,  fionnA  one  district  and  one  commune*  From,  r  SS*"' 
,i8i<S;t0,T84.? 'the  dty  flipd:  the  cantonal  !S(wemntent 
wats  t^isame.,  J^ui  a$,  'th»t  da^  the  :city  ^bt^ined  its  i|xdei-. 
pehdftnMt  a,Ad;}a  pow  mded  yiy.  a  town  ooutfcil  .of  41  msahm^ 
.and  -an:ci^tiye'  of  .5  vn^aitea^  the-electim  in  each  case  being 
.modn^DectW  ^,atizeq»,  and  the  term  Ojf  oOce. being 4 yars.> 
The  dldstiDg  t^toMl  constitution  dates,  in  .moat  of -itja.inafo, 
features,  fr«m.,i S4.7» ;  ^The  legislature  or  GfaM  C4^stfi.  (now  com-: 
posed -ofiiOP  ntembi^)  is  elected  <ln  the  p^pji^rtfon  of.i^member 
iovrGvtiy-  ioxt  'inhab^taats  or  fraction  ovep>54>oj  for  3  years 
by  ^  direct  populat  . vote,  subject  (since  iS^i^Xq  the  prindi^ea 
of  piQportioiial  representation,  while  the  ekecutive  or  .df>n!»;«/' 
.d'itaiyh-  mdmbers).  U  elected' (no  propoltional  repseaentaticA) 
by  a  pefeilaervotQ  ior.-^.  y^ais.  By  the 'latest  enactments  (cote 
dajtins-fromiii905)  citi^enft  can  claim  a  votO<(V.fa(mltative 
,  refecaidtdit  .oa-to  any  legislative  project^  01  cu)  ^tcisci  the 
' "  right  initiative  "  as  to  atty  such  project  or  to  to  the  reViaiDtf 
of.  thf !  obbonat  <ponstitution.  The .  ciatw  1  sends  a  .  mcmbera 
(dBctidl!>y  A^poputihr' vote^..to  the  -FedeRA  SuM^a^  and  7  to 
:  the  EedciiaLiiVxi/Mna/rfljA,  -    .,;  -  ..v  ,  ,  .  .* 

The  Consistory irulea  (the  Est^Uashed  Frote3t3Dt:Chttr(^,  and 
is  nenvfiODsposedjof  jZ'memiliera,  25 being  ksnnen Atid6  (formeriy 
,i5)ckHCS,  '?thite*hc.*/yenerBbki:CQm^ny;o4|jastots'"  .  jL^w^ 
(pastors  act-uailjy!  iiOldtilg  curesj.iias  gPOAtly  lest  itd 
.fonnes^uaBportaace  and  can  dow  only  submit  iptopbsals  i^..t}i^ 
Gostistdoy^ .  Thfi Christian CMhoUoChutch  is  also  'I estabJi;^-' . 
-at-Geiev«<^^£e<-4a73i)iakul  is  govciiiied  hy  .i^  aonnU  sup^ieur, 
composed  ]CKfira^<&y!inemben  aad  •jclfiricail;  Naathcpjeligioiu 
i  denomMitantize  i '  eatabUsbed  "M  jpedsva.  t  'Butlthb  RdaJaBiM  v 
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uid  ito  iufittewx:,  whSe  the  ChH&tian  Catholics  are  fosfng  gtmind- 
rat»dtyi  tbe-bighedt  number  of  votes  received  by  a  candidate 
for  the  eonseU  suptrUur  having  fallen  froni  2003  in  1874  to  Sod- 
in  1890  and  507  in  iga6,  while  they  are  abandoning  the  country 
churdies  (some  were  lost  as  early  as  1892)  which  they  had  taken 
from  the  Romanists  in  the  course  of  the  KuUurkampf. 

The  fairs  of  Geneva  (held  4  times  a  year)  are  mentioned  as 
early  as  1262,  and  attained  the  height  of  their  prosperity  about 
tedtebr.    ^^5^'       declined  after  Louis  XI.'s  grants  of  1462- 

1463  in  favour  of  the  fairs  of  Lyons.  Among  the 
chief  articles  brought  to  these  fairs  (which  were  largely  fre- 
quented by  Italian,  French  and  Swiss  merchants)  were  cloth, 
tSkf  armour,  groceries,  wine,  timber  and  salt,  this  last  coming 
mainly  from  FroVence.  Th^  manufacturers  of  Geneva  formed 
in  1487  no  fewerthan  38  gilds>  including  tailors,  hatters,  mercers, 
weavers,  tanners,  saddle-makers,  furriers,  ^oe-makers,  painters' 
on  glass,  Sec.  Goldsmiths  are  mentioned  as  early  as  1290. 
Printing  was  introduced  in  i478by  Steinschaber  of  Scbweinfurth, 
and  flourished  much  in  the  i6tfa  century,  though  the  rigorous 
supervision  ex^czsed  by  the  Consistory  gr^tly  hampered  the 
E^li^nnes  (StepfaiHiu&)  in  their  enterprises.  NowMays  the  best 
known  indtidtry  at  Geneva  is  that  of  watclunaking,  'which  was 
introduced  in  (JS?  by  Charles  Cu^n  of  Autun,  and  two  years 
later  Stegutatibns  as  to  the  trade  were  issued.  In  1665  there  were 
inG«ieVii  100  mastAr  watchniakera,  employing  300  woik^p^le, 
Who  tamed  but"50d6ii^tees  a  Veai,  while  in  fjSo  this  trade 
^pkiyed  46db'  w«k-^>tople.  -  Of  veieent  yeard  iis  {M^fMrfty 
has  ffin&d^ed  gjretttly,  ae  that  l^e  watchiiiaking  and  jewelry 
tntdes  i9o!e  niunb^id  respectivdly  but  38  and  31  of  the  394 
^t&bUshmeht^  in'  Geneva  whi^rh  frere  subject  to  the  fMrtoty 
laws.  Lately,  huge  estaMishments  have  been  constructed  for 
the  utilization  of  the  power  Contained  in  the  Rhone.  The  local' 
commerce  of  Geneva  is  mUCh  aided  by  the  fact' that  the  city  is 
nearly  Entirely  surrounded  by  "free  zones,  "in  which  no  customs 
duties  are  levied,  thougfa^  the  districts  are  politkaUy  French: 
this  privilege  was  given  to  Gez  in  18x4,  and  t9  the  Savoyard 
dMricts  in'iSfioy  when  thejr  w^re  also  neutralised. 
'  Ctm^deringtfaesnwUsize'ofGesieva,tiUre£ently,iti8Suipdsing 
how  many  celebrated  persons  have  been  connected  with  it'as' 

ntitiveS'ttr  as  residents.  ■  Here  ttre  a  few  of  the  principal, 
Slk  ■  «peeifdiHide»behigdev^ed  to  many'of  them  ib  this 
,  . ,  Wo^.  Intheidthcenturyfbesid^Cal^andBiHilvard, 
we.have  Isatic  Cisaubon,  the  scholar;  Robert  arid  Henri  Estienne; 
the  printers,  and,  fT<Mn  1573  to  1574,  Joseph  Scaliger  himfielf , 
though  but  for  a  short  time.  J.  J.  RousSeau  is,  of  course,  the 
great  Geneves^  of  the  i8th  century.  At  that  period,  and  in  the 
rgtb  century,  Geneva  was  a  centre  of  tight,  eapedaJly  in  the  case 
of  various  of  the  physical  sciences.  Amtmg  the  scientific 
celebrities  were  de  Saussure,  the  most  many-sided  of  aH;  de 
GandoUe  aiMl  Bmssier,  the  botanists;  A^hense  Favie  and 
Neck«r,>the  gftologtets;  Marignftc,  the  chonlst;  Delnc,  Uie 
[Aysidat,  and  Kantamour,  the  astronom».  Chutes  Bonnet 
was  both  a  scientific  man  and  a  philosophy,  while  Amid  belonged 
to  the  latter  chiss  only.  Pradier  and  Chaponnidre,  the  sculptors; 
Ariaud^  Diday  and  Calame,  the  artists;  Mallet,  who  revealed 
Scandinavia  to  the  literary  world;  Necker,  the  mijuster; 
Ksmondi,  the  historian  of  the  Italian  repulses;  General  Dofour, 
author  of  the  great  survey  which  bears  the  name  of  the  "  Dufour 
Mapj"  have  each  a  niche  in  the  Temple  of  Fame.  Of  a  less 
severe  type  were  Cb«'ba)iez,  the  novelist;  Tdpffer,  who  spread 
a  taste 'for  pedestiianism  among  Svviss  youth;  Duchosal,  the 
poet;  Marc  Monnier,  the  litt6rateur;  not  to  mention  the  names 
di  any  peoraons  still  living,  or  6t  pditidans  of  any  date. 
' .  The  dty  dE  Geneva  is  situated  at  the  louth-westem  CKtremity 
of  the  beautiful  lake  oi  ths  same  name,  whence  the  "  arrowy 

Rhone"'  flows  westwards  under  the  seven  bridges  by 

which  the  tiro  halves  of  the  town  commimicate  with 
huMhit»,   Mch  other.    To  the  south  is  the  valley  of  the  Arve 

(descendiAg  from  the  snows  of  the  Mont  Blanc  chain), 
which  unites  with  that  of  the  Rhone  a  little  below  the  town; 
while  behihd  the  Arve  the  grey  And  barren  rocks  of  the  Petit 
SaUVe  rise  Uke  ar  wbU^: ti^oh  in  turn  is  overtopped  1^  the  dlstiait 


and  ethereal  «ikows  oS  Mont  Blanc.  Yet  the  aUv^  'Att  of  the 
town  is  not  as  picturesque  as  that  aS  several  other  spots  in 
Switzerland.  Though  the  cathedra!  crowns  tiie  hillock  round 
which  dustos  the  old  part  of  the  town,  a  large  portion  of  the 
newer  town  is  biiilt  on  the  alluvial  flats  on  dtber  bank  of  the 
Rhone.  Since  the  demolition  of  the  fortifications  in  1849  the 
town  has  extended  in  every  direction,  and  particularly  on  the 
right  bank  of  the  Rhone.  It  possesses  many  edifices,  public 
and  private,  which  are  handsome  or  degant,  but  it  has  almost 
nothing  to  which  the  memory  reverts  as  a  masterpiece  of  archi- 
tectural art.  It  is  possible  tJiat  thb  is,  in  part,  due  to  the  artistic 
blight  of  the  Calvinism  whic^  so  long  dominated  the  town.  But, 
while  lacking  the  medieval  appeaiaoce  of  Fribourg  or  Bern,  or 
Sion  br  Coire,  the  great  nuiiiber  of  modem  fine  bnUdinga  fai' 
Geneva,  hotels,  vf^A,  gives  it  an  air  of  pio^terity  and 
comfort  that  attracts  niany  visitors,  though  on  others  modem 
French  architecture  produces  a  blinding  glare.  On  the  other 
hand,  there  ate  broad  quays  along  the  river,  while  public  gardens 
afford  grateful  shade. 

The  cathedral  (Protestant)  of  St  Pierre  is  the  finest  of  the  older 
bmldings  m  the  city,  but  Is  a  second-rate  building,  though  as ' 
E.  A.  Freeman  remarks,  "  it  is  an  eicteilent  example'  of  a  smatt- 
cathedral  of  its  own  style  and  plan,  with'  uhtisually  little  later 
alteration."  The  hillock  on  whidi  it  rises  was  no  doubt  the  site  of 
earher  churc&e^,  but  the  present  Transitional  building  dates  only 
from  the  1 2th  and  13th  centuries,  whili^itd  portico  was  built  in  tW 
i8tW  centory,  i^ter  th6  mddd  of  thb  Palntheon  at  RombV'lt 
con  t&faas  -a'  f eW  '^ukhial  monuments,  removed  f nmi  tbe  dt^tirs' 
(pulled  down' in  1721);  and  a  fine  modem  oi^n,  but  the  l^torical' 
old  bdl  La  CUmeme  has  been  replaced  hy  a  newer  and  larger  one* 
wfrich  bears  th6  same  ri&tiie.  Afore' interesting  than  the  dmreh 
itself  is  thoodjoming  cHapd  of  the  Madcabees,  built  in  the  15th 
century,  and  recently  restored.  Near  the  cathedral  are  thei 
arsenal  (now  housing  the  historical  museum,  in  which  are  pte- 
;serted  man^  relics  of  the  Escalade  of  i66s,  ihdudihg  tbe 
fkihous ladders) i  and  the  maisbn  devilled  town  hall.  The  latt^ 
building  is  first  mentioned  in  1448,  but  most  of  the  pieseMt. 
bmltUng  ^tes  horn  far  later  times,  Uioogh  the  <uaint  paved 
spiral  pathway  (takfhg  the  place  of  a  stiuttade  in  the  inttrJor)  was ' 
made  in  the  middle  of  the  i6tfa  century.'  In  tht  Sdlk  du  Conseil 
d*£taf  some  curious  15th-century  ^escoes  have  lately  been 
discovered,  while  the  old  Salle  des  Festiii^  is  iiOw  known  ^  the 
Salle  del'Alabama,  in  memory  of  the  arbitration  tribunal  of  1873; 
In  the  15th-century  Tour  Baudet,  adjoining  the  Town  Hall,  are 
preserved  the  rich  att:hives  of  the  dty.  Not  far  away'  is  the 
palais  de  justice,  built  in  1709  as  a  hos[ittaI,  but  used  as  a  court 
house  since  1S58.  On  the  lie  in  the  Slhone  stands  the  tower 
(built  c.  1 2 19)  of  the  old  castle  belon^g  Vo  the  bishop.  Among 
the  modem  buildings  we  may  mention  tiie  following:  the' 
University  ( foimded  in  1 559,  but  raised  to  the  rank  of  a  Unrvenuty  1 
in  1873  ohiy),  the  Ath^nie,  the  Corisetvatt^  de  Musique,  the 
Victorift  Hall  (a  concert  h^,  |»esented  in  1904  to  the  dty  1^ 
Mr  B^on,  formerly  H.B.M.'s  Consul),  the  theatre,  the  Salle  dela 
Reformation  (for  religious  lectures  and  popular  concerts),  the 
Bfttim^t  Electoral,  the  Russian  church  and  the  new  post  office. 
At  present  the  museums  of  various  kitids  at  Geneva  are  widely 
dispersed ,  but  a  huge  new  building  in  course  of  construction  ( i9o(^ 
will  ultimately  bouse  most  of  th^.  The  Mus£e  Rath  containi' 
pictures  and  sculptures;  the  Mus^  Fol,  ajitiquities  of  various' 
dates;  the  MusSe  des  Arts  I>6coratifs,  inter  alia,  a  fine  eoHection  of 
prints;  the  Muste  Industrid,  industrial  objects  and  models;  the 
Mus£e  Arch^ologique,  pi«hi8t(Aric  and  archaeologicai  remains;  the 
Mus6ed'HistoireNaturelIe,  sc^tific  collection^;  and  the  Mus6e 
EfMgrapfaique,  a  amsiderable  number <rfinBcriptionB.  Someway 
out  of  the  town  is  the  Mu^  Ariana  (extensfm  art  collections), 
left,  withafiaie  park,  in  1890  to  the  city  by  a  rich  dtizen,  Gustavo 
ReviUiod.  The  public  library  Is  in  the  university  buildings  and 
contains  many  Valuable  MSS.  and  printed  books.  Geneva  boasts 
also  of  a  fine  observatory  and  of  a  number  of  technical  schools 
(watchmaking,  chemistry,  medkine,  commerce,  fine  arts,  &c:), 
some  of  which  are  really  annexes  of  the  university,  which  in  Jtme 
i9o6wa&attendcct.b)^  i:i58'matricidatedstudeat8(  of  whom  903 
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wbrt"tftin'S*i9s,'t1ie  RuWiaiis  (4/5  itt  liuiftber)  forming  the 
majority  of  the  foreign  students.  Geneva  is  wdl  supplied  with 
charitable  institutions,  hospitals,  &c.  Among  other  remarkaMe 
sigfatsofthetity  may  be  mentioned  the  great  hydraulic  establish- 
ment (built  1882-1899)  of  the  Forces  Matrices  du  Rhine  (turbines), 
the  sibgulkr  monument  set  up  to  the  memory  of  the  late  duke  of 
Brunswidc  who  Hit  his  fortune  to  the  dty  in  1873,  and  the  tie 
Jean- Jacques  Rousseau  now  connected  with  the  Pont  des  Bergues. 
The  house  occupied  by  Rousseau  is  No.  40  in  the  Grand'  Rue, 
while  No.  13  in  the  same  street  is  on  the  site  of  Calvin's  house, 
thoni^  not  the  actnd  dwelling  inhabited  by  him. 

Hie  real  name  of  the  city  is  Gmdva^  that  being  the  form  under 
^hich  it  appears  in  Almost  all  the  known  documents  up  to  the 
/Hituv  century,  a.d.,  the  variation  Genua  (which  has  led  to 

great  confusion  with  Genoa)  being  also  found  in  the  6th 
century.  But  Getuva  and  Gebewna  are  of  lattir  date.  The  first 
mentiondf  the  tity  is  tiiade  by  Caesar  {Bell.GaUu  i.6-7)  who  tells 
uk  that  it  was  the  la^t  oppidum  of  the  Allobroges,  and  the  nearest 
tlft  the  territ^Jry  rftheHelvetii,  with  which  it  was  connected  by  a 
bHdge  that-  for  mifitary  reasons,'  he  was  forced  to  destroy. 
Iii^lbtipti6bs  bf  'Niter  dAte  state  that  it  was  only  it  vict^  of  the 
ti^ttneaci 'ph]>vibi«,  Iri^  mestiabiilg,  th^  fttet  that  a  of 
boaimenflbui^l^tli^.  Bnt  tlie'many  Roihaft  ranains  folimd 
ontheoriginalsite(intheregionof  thecath«d^)  of  the  dty  shibW 
tT«itit  must  hive  been  Sfetne  ImportanceJ  And  ichat  it  [Possessed 
a  Con^Idevablfe  cbmitaerce.  About  400  the  Nolitia  G<Marum  calb 
it  a  cMtas  iw  thtiit  theh  had  a  munlc^piU  administration  of  its 
own),  and  reckons  it  as  first  among  thosciof  the  Viennese. '  Frob^ 
ably  this  rise  In  dignity  was  6bnnected  with  the  e^taUishmetot  of  a 
bishop's  see'therfe,  the  fifet  bishop  certainly  known,  Isaac,  being 
heard  of  about  400  in' a  letter  addressed  by  St  Encherius  to' 
Salvius,  while,  in  456,  ia  letter  of  St  Leo  states  tfiat  the  see'  was 
then  a  iuffragibh  of  the  archUshopric  of  Vienne.  It  is  possible 
that  ^here  may*  some  ground  for  the  local  tradition  that 
Christianity-  was  introduced  hito  this  region  by  Dionyshis  and 
Faracoidus,J,who  succesayely  occupied  tlie  see  of  ^Vienne,  but 
another  tradition  that'  the  first  bishop  was  named  St  Nazarit^s 
rests  on  a  cbnfttsion,  as  that  'saint  bdonga  to  Genoa  and  not  to 
Geneva.'     •' "  ' 

About  the  middle  Of  the  sth  centuiy  a.d.  it  came  into  the 
possession  of  the' Butgundians,  who  held  it  as  late  as  527  (thus 
leaving  no  room- for  any  occupation  by  the  Ostrogoths),  and  in 
534  passed  into  the  hands  of  the  Franks.  The  Burguhdian  kings 
seem  to  have  made  Geneva  one  of  their  prindpal  residences,  and 
thieiVofditi  (ahoVe  named)  telbtis  that  the  dtywas  r estoiir^fa  by 
sing  OundibeQd  (d:  516)  which  id  generally  snppbsed  to  mean 
that  he  firitf  fiiJrtolmded  it'  -with  a  wall;  the  dty  then  comprising 
Ifttle  more  than  the  hill  on  which  the  pre^nt  cathedral  stands. 
That  buildirig  is  of  course  of  much  later  date,  but  it  seems  certain 
thatwhen(c.  513-516)  Sigismund,'son  of  King Gundibald,  built 
a  stone  diurch  on  the  site,  it  took  the  place  of  an  earlier  wooden 
church,  constructed  on  Roman  foundations,  ail  three  layers 
faidng  dearly  -visible  at  the  presfent  day.  We  know  that'  St 
Avitus,,  archbishop  of  Vi<inne  (d.  518),  preached  a  sermon  (pre- 
served to  us)  at  the  dedication  of  a  church  at  Geneva  which  had 
been  built  on  the  site  of  one  burnt  by  the  enenfVi  and  th?  bits  of 
half-burnt  wood  found  in  th^  second  Of  the  tw>  layers  mentioned 
aboye^  s^nx^cf  make  It  probable  that  the  reference  is  to  Sigis- 
nmnii's  diatdi,'"But  Geneva  was  Sn  no  sense  one  of,  the  great 
dties  of  the  region,  thougli  it  is  mentioned  in' the  Antonine 
Itinerary  and  in  the  PeuHnger  (both  4th  century  A.D.),  no 
doubt  owing  to  its  important  position  on  the  hook  of  the' Rhone, 
whidi  then  rose  to  the  foot  of  the  hill  on  which  the  original  city 
stood.  This  is  no  doubt  the  reason  why,  apart  from  some  passing 
aHusions  (for  instance,'  Charles  the  Great  held  a  council  of  war 
there  in  773,  on  I^s  Sxat  journ^  to  Italy),  we  hear  very  little 
about  ft. 

'  In  1032,  with  the  rest  the  kingdom  of  Burgundy  pr  Aries,  it 
reverted  to  .the  emperor  Conrad  II.,who  was  crownied  king  at 
Fayeme  in  1033,  uid  in  1034  was  recognized  as  snidi  at  Geneva 
by'  a  great  assembfy  'of  nobles  from  Germany,  Burgundy  and 
ItaYy,  ^bSs  ratlher  unwilling  surrender  signifying'  the  union  oif 


those  3  kingdoms.  It^siSd  thiU'Gttnnd  gfanted  Uw  temporal 
sovereignty  of  the  dty  ttt  the  bishop,  who.  In  ii6a,  'was  raised 
to  the  rank  of  a  priate  ot  the  HtAy  Roman  Empiie,  being  elected, 
ftom  1215,  by  the  chapter,  but,  after  1418,  namod  directly  by  the 
pope  himself. 

Like  many  other  prinoe-bishc^,  the  ruler  of  Gfflova  had  to 
defend  bis  rights:  without  against  powerful  ndghbours,  and 
within  against  the  rising  power  of  the  dtizens.  These  strug^es 
constitute  the  entire  political  history  of  Geneva  up  to  about 
iS35i  when  a  new  epodi  of  unrest  opou  with  the  adc^tlon  <^ 
Protestantism.  The  first  foe  withottt  was'tbe  f attfly  of  the  CMmta 
of  Uw  Generf:^  (the  regjon  south  of  the  dty  a&d  in  the  neigbbour- 
'  hood  of  Annecy),  who  were  also  "  protecUns  **  iadvocati)  of  the 
cfaurdi  of  Geneva,  and  are  first  heaAl  of  fd  the  nth  and  Z2th 
centtlria.  '  Tbdr  influence  was  probaMy  newr  stronger  than 
during  the  rule  as  bishop  (i  1 18-1 1 19)  of  Guy,  tile  brothel  of  the 
reigning  count.  But  his  successor,  Humbert  de  Grammont, 
resumed  the  grants  made  to  the  count,  and  in  ikj^'by  the  Acconl' 
of  Seyasel,  the  count  fuQy  actojwiedged  tfae  suBeralnty  Of  th^e' 
bishop.  '  A  fr^  striig^  under  Bbhi^  Ardatius  <ii35-'t-i8s^ 
ended  in  th^  conflrmation'by  Frederick  BaifWoMa;  as  embeior.- 
of  the  posilSto  of  the  bishop  as  'sabjectto  no  <yhe  but  MaiMli 
;( z  r  S3>,  thk  declaration  being  strmgtbe&ed  b)^  the  delation  <rf  tb«^ 
'  bishop  anil  'his  successors' 'to  the  'rank  of  princes  of  the  e^bire 

In  1250  the  counts  of  Savoy  first 'a^^^iear  &i 'Connexion  with 
Geneva,'bdng  inort^gees  of  the  Genevois  family,  and,  in  1 263^ 
practically  their  hdts  as  "  protectors    ai  the  dty.   It  Was  thus 
natural  that  the  dtizens  should  invoke  the  aSd  4rf  Savoy  against 
thdt  bishop,  Robert  of  thie  Genevois  (1276-1287).    But  C6bot 
Amadeusof  Savoy  not  merely  seised  (li^S?)  the  castle  btiilt  by  the 
bishops  (about  1219)  on  the  lie,  but  also  (1288)  the  office  of 
viixdominus  [vidomne\  the  official  through  whom  the  bishop 
exerdsed  his  minor  judicial  rights.   The  new  bUbOp,  'WfQiam  of 
,  Conlflins  (jaS^i^^s)  cotdd  xecioTer 'ndtthtt,  and 'in'  1390  hdtl  ,tb 
:  formally  tecopuxt  the  poution  of  Savoy  (lAddi  "ifia  tiius  legdized) 
'  in  his  own'  cathedr&I  dty.   JX  was  during  this  stn^gle  that  about 
1287  (these  privileges  were  finafiy  sanctioned  by  the  bishop  in 
1309)  the  dtizens  organized  themselves  Into  a-c6inhiuiie  or 
j  Corporation^  elected  4  syndics,  and  slMwed  their  independent 
position  by  causing  a  seal  for  the  dty  to  be  prepan*d;   The  bishc^ 
was  thys  threatened  on  two  sides'  by  foes  Of  whom  the  influence 
was  rising,  and  against  whom  his  struggles  were  of  no  avail.  In 
.  1365  the  count  obtained  from  the' emperor  the  office  of  imperial 
•  vicar  ovef  GeneVa,  but  the  next  bidiop  WQlnim  of  Marcossay 
(1366-1377  :  he  began  the  ooiistmcttos  of  a  new  wall  round  the 
greatly  extended  dty,  ,a  process  not  .Completed  till  1438)  secured 
.the  withdrawal  of  this  usurpation  (1366-1367),  which  the  count 
finally  renounced  (1371).   One  of  that  loop's  succ^ors, 
Adh6mar  Fabri  (1385-1388)  codified  and  confirmed  all  the 
franchises,  p'ghts  and  privileges  of  the  dtiz^  (i387)»  this  grant 
being  the  Magna  Cartaof  the  dty  Of  Geneva.   In  1401  Amadeus 
Vlli.  of  Savoy  bought  the  county  of  the  Genevois,  as  the  dynasty 
of  its  rulers  had  become  extinct.   Geneva  was  now  surrotinded  on 
all  sides  by  the  dominions  of  the  house  of  Savoy.. 

Amadeus  did  homage,  in  1405,  to  the  bishop  for  those  of  the 
newly  acquired  lands  which  he  held  from.the  bishop.  But,  after 
his  power  had  been  strengthened  by  his  elevation  (1417)  by  the 
'  emperor  to  the  rank  of  a  duke,  and  by  his  succession  to  the 
prindpality  of  Piedmont  (1418?  long  held  by  ^  cadet  branch  of  his 
house),  Amadexra  tried  to  purchase  Geneva  from  its  bishop,  John 
rif  Pi^re-Sdsfi  or  Rodietaillfie  (r4r8-l422).  This  [offer  was 
refused  both  by  the  bishop  and  by  the  dtizens.  While  in  1420  the 
emperor  Sigismiind  declared  that  he  alone  was  the  suzerain  of  the 
dty,  and  forbade  any  one  to  attack  it  or  harm  it  in  any  fashion. 
Oddly  enough  Amadeus  did  in  the  end  get  hold  of  the  dty,  for, 
having  been  elected  pope  under  the  name  of  f  elix  V.,  he  named 
himself  to  the  vacant  see  of  Geneva  (1444),  and  kept  it,  after  bis 
resignation  of  the  Pajnqr  in  1449,  till  his  death  in  1451.  For  the 
most  part  of  this  p^od  he  itkded  in.  Geneva.  From  1451  to 
1532  the  see  was  almost  continuous^  held  by  a  ca^d^t  pf  the  house 
of  Savoy,  'Whi(^  thus  treatea  it  as  a  kind  <tf  apjpang^. 
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part  of  the  reabusntf  of  S4voy  had  it  ttof.  been  for  the 

a{)pearaiKeol^^i«fr4£lPMi^iM${}QtbQ  ac^w-Hbe- Swiss  coit^crar 
tii6n.  In  th(>tefc«JoftJf5<;hi<}fiPt4*y  the  town,  ol  Fribourg.  made  as. 
alliance  with  Geneva  for  commercial  purposes  (the  cloth  iwarer, 
bouses  of  i^nbOutgf^I.GeiulT^^jQeijig  «Uazged  u)-}432  aod  i4&5)> 
as  th&<:Iotlii;{tmiit£Htw«^  ^FjiboMSg  found  a  marlu^t 
iaix»  fid  Geaey9.]{v\MakMrg>  q»«p(ioaed  a?  early  as  1363,  a^d  ntere 
at'tWheighitob^^oiipe^4bouti45o)-  Xh«duk£,bowev«i:i. 
WOD  bcittflCiitoctfiiQ^  Af9Htr(ia-Ah9;  Swi»  than  towi^fb  Gjen^ya, 
HestTiick  a.bl9!9Mttft(li««WfDc<jni^«rMfo><hP  induced  hjlsacua-) 
in-law,  LouisiXlHpfjffJEaiKSeKtfiwbid  Er«iv:ti,«wriChaBU.M)  attf  nd: 
the:  faii^  .9f.-|3!8»p«i»Tftit«i»8ialso,44e.d^  ^tf^.the  fairs  at  Lyon^ 
(*st»Wjfiberi^fti4««4»i«^fie4ifcnuwbw.ipi+63)saafit<»BaakB 
thm  ci^h  w^ih^^¥m  ^!;#dd6wjthe.{aira,<?f  Gepeya., ,  This,Re^ri.y, 
ruined  C9BW(ifl]eh^b,-itw>(^  HTi  t*ad.to  pay  a  lArgeiad^ror 
nityt^the  S?9^%i8(»rt9»,ft6#f.tedefeatof  Chajrl^s  ^hfiSplcV 
dHke  <rf  BlM*lfff)4x«**4^^e(itfeOi  taJw  vengeance  :Ct9  the  domiJvon& 
f^iv3siiyvys49^i^^&f^^lw^^^t  54yoy  Wd  siste^pf  ^.ouip. 

Apx^IPgedi^MTOf^  V:n<iH^(^fi'7~'53P)<}>y  ttejjwagwng  duke, 
ott 3»W>'iGliWta»jl¥b^*ft(!ptSS3>.  to,  «qire  .?;ff?^jf»  ;for  his, 
faipily,  ^6  festg^h^l^  ^^To|,bis,ba^d,9qusin  ^(^^in..  USUT- 
1522),  the  last  of  his  house  to  hold  the  see.  In  this  struggle ^ 
syndic,.  Phil^stf^SSriij^jrfi^cceeded  in  coBcl^diflfi  (^5^^)- 1^^ 
alliiujcei  witjj  ^^fifr^go^Wte*.  .ftowev^,,,  }i^.to  ,bc„gi.vep.  up 
alnaost.  ipii]^edi^j^y^]^sp{«f,,the:  ^itiaens,  ii^to  two  paxtie^i  the. 
Ejd-gtMfits  r«bflntg  flft,ti{tSfl^,;Whj)fi.Jibe  'Mm4u9  (qaw^^l^kes) 
8ijj»pyt«d.the  ^^i^H^^ej^ljjfJj^i.^^  ejcecufedi^j 
I^fmier  w,flS?*^iihP^if«S9ibJSw«s  <d.f  &i?).?<iofctbev  plw?^ 
aRdin  tsiQii^ueeii^ed^jeyjiffing^th^ialliance  wit^  JFribouirg aQ^i 
Sfiding  to  it  (ms^^^mn  fi^  V^^  enraged  the  duk^^  wjio 
tpojc;  JfCtfTfi  .«ffiM#««!ffi4.#«  citiwn^  .and  tr^(!d  <f s^r)  t«  Wy. 
off  theil^fti^^ffire-rtfli^JPvw  tiS»9-;S44),.whp  80onr]E«w^ 
itbe»tto'm4,^.i4^,fi^i^jqft.^  : ,  .  ,  --rn... 

.  .The  Geneyf»6,ft^^,%t*ifyjpnfi4  J|y  their  natiiT?!  .prpte^ifur, 
Ipolted:  tO[  tl(e'(S^si5.^if«^t  .They  sent  (Qctpber  1530)  a  con- 
siderable: ^iPX  totiPayR-!^£e.  .city.  This, -firmed  btenvention, 
compelled  K]ie4>^  t<^#jB^ti^.^eaty  of  St  Jiflien  (iptjn  October) 
by.  iwhich  he  3i;^j|^|^,^yjfy|0;  trouWe.,tV.Genevese.ai^  more, 
agreeing  .that  Mt^fiydj^  ^Pi^'  two,  towns  of  Fribourg,  and  Bern, 
^uld  IjavjCitlfi?  5^^|^^^j^py;  bis,  barony  of  Vaud,  .,Tbe  two, 
twwfns  abo,,  fciy/)^e,iteqgM)fe»yepi  a^.arbitt^J^rs.a^  Pa^WM  fjoth 
DecembeF/i$^qJ,jmfu)l4,j|i|^  with  G^iveiy^i,.  ):Qndp,n^ned, 

the,  duke;  to,,pay.^U9(^];Qf^p(^,pf,  tlie  war,  Bf>d  (confirmed  the 
cliMise  as  lo,  (hjrif  j^i^tq^.-ji^cp^  surrouflfUng 
tjde  exercise  pf{.]^^  p^wet^jO^yido^nf  by  the  daj(e  ,\yitb  ma^y. 
restflctioi^t|^lJ^«3^>J»e'3^ke,  after  rouc^  reeistanpe,  .fornjally 
a^,eefi,to  recpoijii^t^^li^i^fiof  ,G^ey^  wi,th  the  twQ  town^  an^ 
not  -to  aff  noy.  ji^^  jQiff^Yfiap^y  mqrei J^ms,  a  legal;  tie  be^.ween, 
Ciepeya  and  itp^^f  i^gjji[^,pi^f^  established^' ^hile  tb?[ 
duke  di4  not  any]fti^s^,yepfiv'^  annoy  the,  Geueye^e,^aJie  clutfQ 
to  his  fine  b^fpl^x^Oaji^  ■ /in  the  course  of  this  struggle  (and 
especially  after  tB9^jfe^^^^9P'^  vidom^e  iiad  le|^  the  tp^n  in 
X5a6)  tl^  ajunjfii^^f^^tl^  ^t^fi;city'^patlc^.dey^ped,  a 
ffTffnd  corned  <a  ^pptt^pi^j^  teing  set  ijp  in  imitatipn  of  those  a,t, 
Bernandatf'yi]^,of;^,^ji^vrijjiin  larger  assembly,  there  was 
ii  PefU  cpn^et^.fii^^imefla^^^  fpr  more  confidential . business. 
Thus,  jyo  m^,^0]fj!^t,aat,yfiuch  Geney^,,tpcame,  its  oyn. 
nystregs  witjfijp^'SMf  ^Jie  Swiss  C9nfe(^r^7 

tiop '.'  B ujt  h w^y  D^d  jt t settlement  been,  jieached  when  a  f ifesb 
element'  p!lj  ;g39pr^)^.Q^^^d /to ,  wh^^  .uF«et  matj;ei^— th'^ 
adop,l,ipn,9f  .jfrq^^^^ipf)^  W,ci,ty.,  ,'just  bef9Te  this 
eventj  howeyerj,  tie^ta^ii^f^fions-Vfere  once  more  (^534)  jptiuUit. 
(bits  stiU  ij^am^mJ^Mf^.M  as  to  take.in  severp-l  new 

suipiurbs,  ind^^mft  tj^jj^  on  the  right,  l^aiik  of  the 

l^ijQpe  wf^^-.^Tyjey  mienqtes^a  ^S^f-^ 

pp.  ?533,'!^4^a^j!^i}^f)£^^^  ffreachpr  (rom  Bauphinfi, 
Geneva  and^^pftlajt^^^^  ^^-n       ^V'P.V*?  Beiaj/Su^pprted 


the  Bjefiwm.i  Rabourg.did  not/  apdjin.  lB34-'WitMw?rfi$Wn%-^(i» 
alUance  with  Geneyai  while  directLy  fif^E^a>rdsthe,dv^  of  Savoy. 
mnde  a  fresht^ttempt  to  seize/the  dtty. On  the  i^oik.  of  Aw^' 
iSSS.the  Proteslwit  faith  w^  forpiaHy  ^dopMd  by  Genen'Ai-but 

.  an  «ffer  of  helpirom  France  rlMLying  bpea  refused,  as  t-hcjfifyrwa* 
unwilling  tp  give. up  apy  of  its  spvweign  ^igbtfe^bpd^p'ft party 
continued  Us  intrigues,  ,  Finally  Be^n,  fft^ngitfaat  Gj9n]$\^.iqighi: 
fall  to  F^anfs  iostiead  oi.  U>  iXstU,  sent  army  to  protect  .tbe  city 
(Ja9uary  .£526),  but,  not  beiqg  aUe  ,t07P9^^ade  t^  c^iisens  to 
give  1^;  their. fsecdcwii  had  tf>.cont«Qjt.itsaU.with  tl^e  cpoquest  4d( 
the  barony  of  VfWflaiwi  of  the  bishojsic  pf ;  I^^vdaqnc^  ^hu9  quirt- 
ing rich  ;^Qrritpfiesi  ffbile  becoming  d/a$^  ^^^Uivim  9i  Q^neva 

'  (January.and  March  1536).  Mea^^liilfi  ^^^xftaadyfu^Qing, 

'  tbe  causp  of  religious  refiorm,  wl^ch  was  de^tively  adopted  on 
tte  2  nt  of  UiiY.  .153!^  .  Jr Julif iSSa^^'Fwncli  refugee,  Jphn  Clf^' 
(g.p.-),came tp.  Gp^e;yfH  fipr  ^J^gJlfc  )JWfr was  (^^iij^!d,|j>i  Fa^el  wfap 
found  in,- him- a  powerful  hejper.  ITj&,oppo»iti9^,H?Tty-.of 
iii*fi»^. succeeded  in  getting  them  both  exiled  in  Ji^j8,,bu£,;  iat 
SeptpmJw  1541^  Qtlyiii  .ym  i»call:?il  (^arrL,K>^idiiig,tl^  Tfsf.  ot 
his  M  ,NewqMltBl,  ^era  he  died  j  5^) ;  ftftiP^va.  Pp)rft.?»: 
i5C(9,ibe^t^ijftbPut32'yoaxspfa«fc  .::Q^^^ire)*h«tfiwcrai3?! 
in  Geajeva,  aiii4,rul^  the  reorg;w^jfe4,resqUic  w#  ^v^UoiighafliV 

'  till .  Wp.  dwM»  I  ift;.ti64,(Wh!?n.  b«  WW  mic5f»d«l.  .tlie..i»Wer: 
Thfipdore  de:Bfiw:|(.^5^9-i^qs>.„ 

,  I  The  great  tbM>t  pfi  Q^vin'»  rule, wAS^  iat<49raxice, of  j?^^ 
thinkers,. as  exemplified  \ff  his  burning  pf.i^i^  (^ii^^^^Xmpd  of 

:  ServfituRi(ijS3)-  .:Buti,pn,tJ»e other  hand,: be  foupd^didssfl)  the 

.  Ac^emy,,whicb,pi;fgi^vaUy  meant,a».ji  ^minw  ■foi'  ^4»preachers, . 

,  l^ter  i^cjatly  extrai^ded  its  .scqpp^^d  Mi.j&73  A^uunjefl.t^-Tank  pf 
a  Uniy^fsity.   X^e; strict. rule  pf  Cfilvj^ ■SFPyp ,?iuL,4oai\y  lOl^i 

^Qf!n^)l^  fwpilies^  pvhile,  b^^j^aiused  tq  bp.  reived  as  ipitisiens! 

;  mapy,  French,  .{^E^lian  an^.Ensbsh  refugc^t  'sup  tbat  Q^va 
b|ecame:not,  pierely  tbe  J*  Pspte»tfnt  Ron^  '^y.bffjL^  sivit^  a. 
Gounopi^tan  little  city.  Tbe  ^eciwse  p£t«n  ^ifteF^ne^-w^  dbf  r 
intenud  avails  of  Oeneva.(while  Calvin^a  J^jr^ncbjcoai^'nfUutaJjijr- 

I  l9>o^ed  tpwa^.  France)  i  .a»d ,  refused  to  allow  tbe  qliy,-  tp  q^ndudet 

'  aw^-  alliances  ^ve  yd\h  'i^s/sli.  Xbat  alliance,  ytfis^  .:^n^lly  ,r^q^^. 
in  1558,  while  in  1569  the  l^pmanist.c^uitpns  made  p^e.^r^tb  the^ 
duke  of  Savoy,  a  zealous  supporter  of  the  old  faith.   In.  1564,) 

:a^er  Jbfig,^^tiations,  Bern,  p:e&tored;tQ  tbe. duke  part  pf  its 
conquests  pf  1536,  viz.  Gex,  tbe^peneiyc^  f^tt^e.  ChabUis,^ 
Geneva  bemg  thu&  once  more  placed  am44  the.dpp^fuons  of  the: 

,duke;  thpugh  by: tbe  same  treaty  (that  pf  Lausamie,  October 
15^4,  C^lyiPiftayi^gdied  ^hepre^ediug  ])t^yXthje,aUia^e  of  Bern, 
with  Geneva  ,was,,maint^ed.  In  1579  Goaeya,  yfi^  included  in; 
tbe  alliance  concluded  ^y  .France  with  Bern  and  ^ol^e,  ^b^i? 
i5S4,Zficich  joined  Bern  in  anoUier.9Jliancp.w^th,Qe])e)fa.  :'i'be; 
struggle  widened  ^  Geneva  became  a  pawn  ,ii\,t.he  gn^  attempt, 
qf .  the  duke  of  Savoy  tp  bring  back,  his  subjc»;^s.t9  the  old  faith^ 
h^s  efforts  bein^  seconded  by  Fr^npois  de  Sales,^tb£'"apos^e,of. 
t^ie  Chahlais.  "   &ut  the  king  ol  France,  io;  ppUtical  reasqns,; 

I  opposed, Saroy,,  with, whom,  hqwevpi^  he  .made, peace  in.a/S^i,, 
In  December  j[6oa.Fra^£9ia,de.^^es,wa9,co;o^9^^te(ibis^Qp.oi' 
Geneva  (since  1535  tbe-bis^waps  had^liv^d.-a^,  ,^nni^)(  .aod^  few? 
days  later  tbe  duke  of  Savoy  made  a  fin^  attempt  .tp  ^i,  bpld.  of 
the  city  by  a  surpp^p  ^i^f^ck  in  the  night  of  ii-iath  IJecember. 
3602  (OI4  Style) ^'iHOOwpi  ii^.h^tpry.aa  thq"JJ^^" a*  ladders, 
were  used  to  scale,  the  city  walls.  ,  It.waa  sjibpc^^uUy..repelle!:^. 
over  2009!  the  foe  bnng^la^fWhUe.x?  Gimevese  oi^y  perisheid.. 
Filled  with  Jpy  at  their  rescue  from  this  attack,  the  citizens 
prowde4  tpitheii;  g^thfdral,  wb^e^Beea  (then  83  years, .of  age), 
bid  them  to  ^injK  .tlfe  );24tb?salm  which  t^as  e;ver  sj^ic^  bepn  sung 
o;i,the  anniyeraaiy  of  thisgr?at,de5yery.  ,Tb^peacftpf  ^tJuUeo.- 
(2  ist  of  July  1603)  inarked  tne  fowd.defeat:'  of  .the  diikp  Savoy, 
in  th^.  long,  struggle  waged.  ,^inife  ii^9p)  by  ^  house  gainst  the. 
d,ty  of  Geneva.  .j        .         , •       ,,,,  ',   ^  .  ;  ,■ 

In  the  charter  of  1387  we  bear  only  of  the  consetl  gfnirat 
(pon^lfved  of-all  n^alp  hpa,ds,pf  famiKf^.wbich  acte^as  the Jegis- 
laturej ',a|id.  fleeted  annually.' tjhe,.jex^utiv,e. pf  '4  syndics;  np., 
doutt.Uiis  form  of  rule  e^dsted  e'arljer  tl^  1387.. ' Even, before 

1 1387  tiiere  wsp'atsp  the  pstU.qons^  or  con:^e^\(ff-dinair&  or  c^tfseili 
6{roif/a.hody  nptreco^nli^.h^.tbelaw^  thcs^gb  it  becajpje  very; 
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^*5*(5rful;  it  was  compk>s«!  tifthe  4  syniics,  w?th  steTertd'othra: 
cotmseDbrs,  and  ^cted  origSnidly  as  the  adviser  of  the  sjTidits 
'wiio  were  le^y  responsible -for  the  nile  of  the  city.  In  1437 
first  hettt  bf  the  CouIm^  erf  tll&  Fifty  (re-established  in  1502 
«nd  latet  known  as  the  SSxIty),  and  in  1526  of  the  Coundl  of  the 
Two  Hundt«d  (estiibE&h«d  in  !aaitatioii'of  thdw  ttf  Bern  and 
Fribourg),  both  being  summoned  in  special  cases  of  ui^ncy. 
The  ntembefe  tof  b6th  wei<e  liamed  by  the  ^Hii  conseU,  of  which, 
in  turn,  the  members  were  confirmed  or  liot  by  the  Two  Hundred. 
By  the  Constitution  of  i  543  the  conseU  gSniral  had  only  the  right 
choosing  the  4  syndics  out  of  a  list  of  8'  presented  by  the 
p»if  cmsm'knA  'the  Two  HUAdred,  which  thenefbrb  Mrally  elected 
them^  sttbject  to  a  f  dmat  dt^priftMition  oft  tbe'p^  of  the  larger 
body.  This  system  was  slightly  modified  in  1 568,  the  constitution 
Cf  thaA  dttte  lusting  tiH  k^t^i^.  The  comtU  genSral  fell  more  and 
morff  hieo'tbe'biaakgimnid,  the  members  of  the  other  councils 
gradually  obtained-  the  ^p^^f&ege  bei^g'  irtoAovable,  aikl^the 
i^sbem.  of  oM^tMion  itadlted  in  the  creation  ol  &  dose  Mdnopoly 
of  political  offices  in  the  hands  of  a  few  leading  fauUKes. 
.  !J>u^wg,..t|tw  xs^  an4  centu^jwa^  i^lMle  the.,  Komaiiist 
ipajority  lOi  the4wisa  cantons' steadily  itcfwed  to  Accept  <ie9eva 
a»  even  a  subordinate ''mbmbel"  of  the'  ConfedentJon^  tiwdty 
its^  Was  distracted  ,  tm  sever^  occasions  by  attempts  of  the 
^(;i2en!s,  as  d,  ■wrhole^"  to  gain  isopie  share  ifl  the  ^tocr^tic  gc^yeru- 
ment  of  the  town,  though  these  attempts  were  only  pactiaUy 
tueccssiub  iBntttelasthalf^ofthe'tdthcecrtOTy^maiiuthembst 
brilliant  period,  in  the  literary  history  bf  Geneva,  whether'  is 
regard^ 'niU^fes  or  resideiji  foreigners,  ..>TluIe  in.  the  succeeding 
haU  cpntuty  the  number  of  Geaeveso  acieotific  celebrities  is 
remarkable.  'In  x 794  the  effects  of  the  Frendi  RevohitiaiT  wen 
riKfW;i' fn  the  more  Ifteral  constitution  granted  by  the  city 
goVerinft^f  ■  S&t.Iui  1^79^W  i^^ttf-ffl^^'^iiexed  tdffii^ce 
t>ef:une  the  capitaXiot  the  -Prcmtch  depMtnwnt  J^einm  (toibA 
carefully  distingui^ed  from,  the  Swiss  caniofi  «f  LfaHn,  that  is 
Vaud,  of  the  Helvetic  Reptiblic,  also  set  ftp  in  ijgS),  while  in 
tSba,  by  the  Concordat,  the  ancient  bishopri,c  of  Geneva  Was 
suppres^d, ^  the.  WJ.qfiNapoleon.dSis)  the  ^aty,reooyered 
its  independence,  and-.fifialiy,  in  i3L5,'wa8  seceivediai  tbejuilior 
member  of  Ihtf  Swbs  confedetatifth,  several  bits  Of  Fltnch  and 
^vbyjai:<l  territpfy  (as  pointed,  out  above)  being  added  to  the 
n^rio'v^,  bpii^ut?  .OiE  the  old  Gebevew.  SjBpmbUc.  m  orjdsr  to  give 
th&  tom.  some  protection  against  its  non^^Swiss  ne^^bourSk 

'The  constitution  of  1814  3et  xcp  A.conimon  fonri  of  goVeriiment 
for  the  pt,y  and  the  canton/  the  city  not  obtaining  its  municipal 
independence  till  the  cobstitution  oi  1843.  From  1535  to 
pttbUc.woahip  Itcqoifding  to  the  Romanist  fonn  had  been  stxiiQUy 
forbidden.  In  1799  already  the  first  attempts  were  made  tOe- 
establish  it,  and  in  ^803  the  chufch  of  St'GermaJn  was  handed 
over.tp.the^om^nisk^. .  The  constitution  of  i>^t4i  looking  for- 
ward to  the  annexation  of  Romanist  districts  to  the  city  territory 
to  f<^rnl'the  new  canton,  guaranteed  to  that  body  the  freedoEp 
of  worship,  at  any  rate  in  these  newly  gaihed'  dJitricts.'  In  1819 
the  canton  (the  new  portions  of  which  were  inhabited  mainly 
by  Romanises)  was  anttded  to  the  lushopric  of  Lausanne,  the 
bishop  in  iftii  being  autbtMlzed  to  ^dd  "  aild  of  Geneva  "  to 
his  episcopal  style.  After  ■  tte  adventure  of  the  Escalade  " 
the  fortifications  were  once  more  strengthened  and  ejcj^ijdied^ 
the8eworkftbebigciHn|tl4tcdaboilt:x94i6..  BHt,inL8a9,aoineof 
tAie  bastioiu  wwe  convwted  into  imMnflaade^  while  <in  x849  the 
rest  of  the  fortifications  were  pulled  down  so  as  to  alloW  the  city 
^0  expand  and  gradually  assume  Ita  present  aspec^- 

When  Geneva  recovered  its  political  independence  in  1814  a 
new  coBstltlutiOB  'ifas  4hnm'^p,  :bat  h  Was  - very 'reactionary, 
for  there  is  no  rnention  in  it  bf  tlve  sovereignty  of'  the  people. 
It  set  up  a  conseil  reprisetUatif  or  legislature  of  350  members, 
which  named  the  cotueil  <fE  executive,  while  it  wt»  ita^ 
elected  by  a  limited  ckas,  for  the  electoral  qualific^on  was 
the  annuri  payment  of  direct  taxes  to  the  amount  of  so  Swiss 
Uvres  or  abcnttf  33  shilllflgs.  '.  It  wifa'not  tin  1843  that  tUs  system, 
th6t^tnuc^cfitlci2edp,W9^  modified.  . ]Uith^  early  pQft  611841 
the  "  TJur4  'Of  Uacch  Aivvciatioa  wia^lvniied  to  watch  wejr 
the  intereatB  of  the  dtlieiiB,  and  ia  November  of' tfaat-year  the 


■governmtJiit^Vas  fortied  by  a  pO|pi^'96mo^p6(a'fibli  to  summ9n 
an  assemblie  cottsiituanle,  v^c^  11^  r44^:  ^borated  a  new  cour- 
stitation  that  was  accepted  by  the  euGicens^  r  iBesides  bestowing 
on  the  city  a  government  distinct  ^l^om'  tjiafof  the  canton,  ft 
set  up  for  the  latter  a  i^attd  comei^  '^  U^^tm^f  and  a  conse^ 
4'ttai  or  executive  pf  13  memt>exs„  lippi  Tor  the  term  of  4 

years,  Bttt  this  constitution  did^ssut  fdeemi  liberai  enouie^  to 
many  ddzens,  so  that  in  1846  the  KOfytvamenc  gave  way  to  the 
Radicals,  led  by  James  Fazy  (1794-1878),  w^  drew  up  a  con- 
stitution that  was  accepted  by  a.pppujlVr  vote  qiit^^  21st  of  May 
1847.  It  w^.much  moreadvancedytllan  that  of'fS42,  and  in  its 
main  features  still  pre  vailsi  -ifrbm  thst  dtiite'iiB  'i  8(}4 1  he  Radicals 
ruled  the  state,  their  had^  Paiy/'fi^^iijfj^  iftle'  man,  thou^ 
extravagant  and  inclined  to  ^lisoTtf iVlf sway  the 
town  was  modernized  and  developedy  ibut  tb^.  finances  were 
badly  admhiiBtered,  and  Fazy  becnde  fiS*M4E^  more  a  mdlcal 
:diCtator.'  "  On  vondrai^  faire  de  •^ejt^^'Jg^^  conser- 
vative,.de  la  Kive,  "ta.^lMjiM^i'^^e^Jfjsi;^'^  pqm 
moi  je  prfif^e  qu'eUe  wsU^l&cfAm^aa&des  pletites  idlleo.*'  In 
j86i  and  in  i864  -AuyMfed  tlii'«K:wSi4»^MKfectIoa  to  the 


copseii.  d'Sktti' riota  followed  his.  *^^'^^^g^^|]^]pr?^  ^roops 


were  forced  ioA'iittTVtfM^So^'^  ?6 


to'  1870,  and  did  much  ■■<o^feipiroW'HS'e'liri^n^fe3of  the  state.  In 
ia^  tJhe'RadicSLb  rfeg^iAeao^h^^'stitiftH&tij^^Wer  their  new 
ehfef,  ATitOine'C4rterttP(>%t^^8«^^™*«  This 
wafe  'a  tfettod'of  'relifeidu^'strif^^lue'W  m  i^rK^ition  earned  by 
iheViti(^cbuncir,arid't!hs!Tfo^)fc's'alJi:dflM 
Of  Geneva.  '  Gaspard  Mei'tniUbdfiBi^f^^t^f^ 


iOnw,  acting 
iii  i»73  the 
-  GM^/.^But  he  was  ex- 
f^stie  WTetumfag  tQI 
mad^'  bafdibsd 
^ii^fe'latrs  as'to 
,  W  ihe  Christian 
.874fiaf*STfit2perlan4,  had 
rit?vi*i?^P^re  Hyacinthe, 


cure  of  OenevaV  feAd  'nftfafe^'feSHS 
as  the'UelpcA:  ctf  tike  1^^0-'*6f''. 
pope  AfUAed -him  "  vioif 
titled  'U'm  Mreek^  U^'f^'S 
irSS^,'  w!(^d<He  f>ecftmi^qiHhoJ>'UF«i 
in  i890(  ■  'The  Radical  g6#ftojlfe_ . 
the'Roftaanists  in  Gefrifeva;'lrid  |fiW 
CatholEc'CKutch,  which,- orgftJif^  S 

absorb^thfe'eommtinrty'foundt!d'*f'(_  __  _  _.    ,  , 

an  ex-Carrient*i:fkiir.'  TBe"R9toaS«»?rii*f«rt%m  no  longer 
recognizted  *y  tBte  state,' "aifiisV^e  'tfeftrtftliWaWflivers  ways, 
though  thetideafterwards-tiimeldib'theftfiVtjflr.  'TVTJemocrats 
ruled^frdfti  igyB'to  T89c^/"#n(l' itfdoffiliite^ii#"*^lefereiidum* 
(rSypyiHtd  ihe  cantonal  c<in5tfluti(Sfi,«*Hff,  i*WiMjlii!y  of 'the 
aeparatfdn  of  church  and^^**t*hiVfh^'fcfelffi  ^rejected  by  the 
{Heople  at  a  vote,  they  gavd'ita)'t6tb^KiLaieiBi'^  -  The  lU^icals 
#ent  oat  fii  2889,  andlJ&«'Deh)!l6a!iBi&^lelff>aie'i«B  tDl 
i8$7,  libbir  leader  beln^GintaV*  /[ddf.'^'^&'ifi^^tfifey-llitrodttced 
the  «Initiative'''  into  th€'ctoWfiil#*eitoMtoa*lil .  and  in  1892 
the  priridpte  Of  prop<>*tiO"nia  'nipft^^ftt<8h  =iif- fir  as  regards 
the  grand  cons^,  ■wMl*''T!h!  T«He«ifi?'ffla'k'Ach't*  incf^ase  the 
ecoriottii'dal -prosperity  of  the  city.  ^'^tf'^jl^iJjiae'Raaicals  came  in 
a'gain,  their  lead*rs'being'fira'Gfe<^ifes*a*»te^i^43-i902)  till 
his  death,  and  then  H4iirP'Fa*y,  V' distant  feiatSVe  of  James 
and  an  excellent  historian.'  Thtfytttteihtited'to  rule  by  aid  of 
the  Socialists,  but  theii^  po#e!^'''fluet^t«(r  tts  the  demands  of 
the  Socialists  became'gi<^^f:^^Otf)lbe^^dffiMSr^n)e''i(]io7  the 
Genevese,  byapopHlarTot«^'t]eti{ded'dfl<dtd>^bp^atidh  of  Church 

''XnTH0RitiES.-l5:^^M-ftMS';>te?^ tfd2-iio7  (? 
vcAa..  Geneva,  lifOt-iot^^'J.^/ de  Smdii^WPmat  MirMiBod 
(Friboargy  .1693);  l/L  B^oa,;£crAewi<»{AllC'U»34<|^M«5  des  McMs 
4e'Ganhee,DiHsafuie_il.^^  Blavi 


F.  Booel,'i;«j  Foitei  dt  Ga^  ^u^^Sf^mkcUi^^iaiv^i  iSna)^  Ch. 
Borgeaud,  J^jtstoir*  lir /.'f^  (GcscMa, 
190DI;  A'  jChq»y.  La  Theocratic  a  G^n(ii»,auifmps  M  ffomn  LGeneva, 
isgs).  ahdx'^o;  ckriiieH  'CdftnVi;/«';4^«n^^«''-2«m>j  dU  ThSodora 
de  Bhu  (Geneva,  ioos);  P.^d^Trbel  E^'6tI^^8d&I^  de  Ginhe 
et  I'iiaiihssemetU  de  Us  Commw^^•^^^W3ihA^Q^enL,  1907)1' H. 
DeoHnger,  BUtoire  poptdaira  du  ofptpnt.^  Qpi^i^ifitmvtH  1905)1: 
E.  Doumei^e,  La  Genipe  Caivintste  (cQata^^iffi^.a  minute  tc^o- 
graphical  description  of,  16th-century  Geneva,  ana^oritunfi:  vol.  uL 
of>the>»itiehdi'iVam  ^tiMmf  (Uluattn)M''ft^<^;^^=^'I>uiEattt.  La 
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Rdations  poliiimtes  de  Genhe  aoec  Berne  et  Us  Suisffs^de  ISS^  d  JSfi4 
rejeneva,  iSgif;  Documents  de  t' Escalade  de  Genhve  (Geneva,  1903); 
G.  Fatto  and  F.  BoiMOniias,  La  Campaeru  gfinevoise  d'aprhs  nature 

g Geneva,  xSm),  and  Gf»faw  d  traterg  las  s&Ues  (Geneva,  1900); 
.  Fuy,  IRsteire  de  CMiv  A  t'ipogm  de  VEscalade,  1598-1603 
(Geneva,  1902),  and  Les  Constitutions  de  la  Ripublique  de  Genhe  (to 
1847)  (Geneva,  1890);  J.  B.  G.  Galiffe,  Genkve  hislorique  et  archio- 
loiwte  (a  vols.,  Geneva,  1869-1872);  J.  A.  Gautier,  Histoire  de 
Genhe  (to  1691)  (6  voU.,  1896-1903);  F.  Cribble  and  J.  H.  and 
M.  H.  Lewis,  Gmew  (London,  1908);  j.  JuUien,  Histoire  de  Genhe 
(new  ed.,  Geneva,  1869};  C.  Martin,  La  Maison  de  ViUe  de  Get^ 
(Geneva,  1906) ;  Mhnotres  et  documents  (publ.  by  the  local  Historical 
Society  since  1811);  F.  Mug:nier,  Les  Evgques  de  Genhe-Annecy, 
153S-1B70  (Paris,  1888);  Pierre  de  Genboe,  St  (monograph  on  the 
cathedral),, 4  parts  (Geneva,  1891-1890);  A.  de  Montet,  Diction- 
noire  biograpnioue  des  Genevois,  6fc.  [2  vols.,  Lausanne,  1878); 
C  L.  Perrin,  Les  Vieitx  Quartiers  de,  Genh>e  (Geneva,  1904);  A. 
Plleghart,  Die  sekweieeriselu  Vfirenindustrie  (Letprig,  1908) ;  Rigeste 
genevois  avant  1313  (Geneva,  1866);  Regislres  du  conseil  de  Genkoe, 
vob.  i.  and  ii.,  l40fh->477  (Geneva,  1900-1906) ;  A.  Roget,  Histoire 
du  peuple  de  Gtwoe  depuis  la  R&forme  iusw'a  I'Escaiade  (7  vols., 
from  1536-15^;  Geneva,  1870-1883);  A.  Rilliet,  Le  RitabUssement 
du  CaikMicisme  d  H  y  d  deux  socles  (Geneva,  1880);  P. 

'Wucher,  LuStes  de  Genkoe  cmAv  la  Smoie,  1317-JJ30  (G^eva, 
1889) ;  Recueii  gMalogigue  ntisse  {Genipe)  (2  v^b.,  Geneva,  1902- 
1907).  ■  (W.  A.  B.  C.) 

GENEVA  CONinpiTION,  an  intemationaL  agreement  for  the 
puipose  of  improving  the  condition  of  wounded  soldiers  <4  armies 
in  the  field,  originiUly  adopted  at  an  international  conference 
held  at  Geneva,  SwitzerUn^  11x4864,  and  afterwards  replaced  by 
the  convention  of  July  6,  1906,  also  adopted  at  Geneva.  This 
hUefr  a^eement  is  the  (Mie  now  known  as  the  Genem  Con- 
vention. .The  coiiference  of  1864  vas  the  result  of  a  movement 
yrhich  sprang  iiom  the  publication  in. 1863  of  a  book  entitled 
.'t/ff  Sotmttir  de  SdWina  ^yy  Henri  Dunant,  a  Genevesq  phUan- 
thfopist,  in  which  he  Ascribed  the  sufferings  of  the  wounded 
at  the  battle  of  Solfirino  with  such  vivid- effect  that  the  subject 
became  forthwith  one  of  public  interest.  It  was  energetically 
,takea  up  by  M.  (justave  Mo^ynier,  whose  agitation  led  to  an 
yjioffid^  congress  being  held  ^t  Geneva  in  October  1863.  This 
.was  followed  by  an  oi£cial  one  at  Geneva,  failed  by  the  Swiss 
govenunent  in  i864'  The  convention  whidi  was  there  signed 
(22nd  August  1864)  on  behalf  of  the  states  represented,  after- 
wards received  the  a4herence  of  ,  every  civilized  power. 

At  a  second  Gonference  on  the  same  subject,  held  at  Geneva  in 
1868,  a  supplcmentaxy  oonvention  was  drawn  up,  consisting  of 
fourteen  additional  articles,  five  of  which  related  to  war  on  land 
and  nine  to  nayil  wai&re.  The  additional  articles  were  not, 
however,  ratified  by  the  chief  states,  and  never  became  operative. 
The  Brussels  International  Conference  (1874)  for  the  codification 
of  the  law  and  customs  of  war  occupied  itself  with  the  Geneva 
Convention  and  again  drew  up  a  number  of  articles  which  were 
submitted  to  the  interested  govenuneats.  But,  as  in  the  case  of 
the  additional  articles  of  (868,  no  effect  was  ever  given  to  them. 

At'  the  Peace  C^onference  of  ,1899  G^t  fititain  withdrew  her 
objections  to  the  application  of  the  convention  to  maritime 
warfare,  and  agreed  to  the  adoption  of  a  special  convention 
"  adapting  to  Maritime  warfare  the  principles  of  the  C^neva 
Convention."  Anm*  was  also  adopted  by  theconference  express- 
ing the  wish  that  a  q>ecial  conference  should  be  held  as  soon  aa 
possible,  for  tl^e  purpose  of  revising  the  convention  of  1 864, 

In  deference  to  the  above  vom  the  Swiss  government  in  1901 
sounded  the  other  parties  to  the  convention  of  1864  as  to  whether 
the  time  had  not  come  to  call  the  proposed  special  conference,  but 
the  replies  receiveci  did  not  give  much  encouragement  and  the 
matter  was  dro{^d  for  the  time  bang.  By  a  circular  note  of  the 
17th  of  Felvuary  1903,  the  Swiss  government  invited  all  thestates 
which  had  signed  or  adhered  to  the  Geneva  Convention  to  send 
xepc^^tatives  to  a  conf^j^epce.  to  be  h«I4  «.t  Geneva  iyi  the 
^Ilonruijl  >  S^>tembcr.  Soifte'  govemm^ts  did  not  actiq>t  the 
in vitatton  In  time  and  the  conference  had  to  be  postponed.  At  the 
begibnfng.  of  1904,  there  being  no  apparent  obstacle,  the  Swiss 
goyernixLcht  agal^!invited  the  power?  to  send  deU^tes  to  x 
,(t0nferonce  in  the  following  May.  .  Meanwhile  war  broke  out 
between  Russia -and  Japan  and  there  was  again  an  adjottm-^ 
ment.  At  leiigjtfa  in' March  1906  an  invitation  was  acce^?ted 
Toi  ^¥r£y:^rc  it^^\P^y  .Turli^y)  Sa^vi^^r,  Bolivia,  Vepeuielfit 


Kicarag^and  Colombia  abstaimng  and  the  confereace  wai  bekl 
at  Geneva  in  July  1906,  when  a  iuU  revised  convention  was 
adopted,  which  now  takes  the  place  of  U^it  of  1864.^  The 
ad<q>tion  of  the  new  Geneva  Convention  entailed  a  revision  of 
the  above-mentioned  Hague  Convention  and  a  new  edition  of  the 
latter  is  one  of  the  documents  adopted  at  the  Peace  Conference 
of  1907. 

The  new  Geneva  Convention  consists  of  thirty-three  articles 
divided  into  the  following  chapters,  •(i.)  the  wounded  and  sick; 
(ii.)  medical  units  and  establishments;  (iii.)  personnel^  (iv.) 
material;  (v.)  convoys  of  evacuation;  (vi.)  the  distinctiyiQ 
emblem;  (vii.)^  application  and.  carrying  out  of  the  Convention; 
(viii.)  preveatKHi  ai  abuses  and  infractions;  (ix.)  gen«al  pro* 
visions. 

The  essential  parts  of  the  new  Hague  CpaventioQ.  of 
(iSth  of  October)  adapting  the  above  oonventiona  to  maiitjoM 
warfare  aa  foUowa;.  (N.B.  The  alterations  are  in  italics.  The 
parts  of  the  older  convention  oi  1899  which  have,  been  suppceased 

are  in  brackets).  . 

i.  Military  hospital-ships;  that  is  tb  say,  Miipb  constructed  or 
asdgned  by  states  Bpeclaliy  and  solely  lor  the- purpose  of  as^sting 
the  wouncied,  sick  or  shipwrecked,^  and  the  names  of  which  shafi 
have  been  communicated  to  the  belligerent  powers  at  the  commepcof 
ment  or  during  the  course  of  hostilities,  ana  in  any  case,  before  they 
are  employed,  shall  be  respected  and  cannot  tie  captured  while 
hoetilititt  last. 

;  These  ships,  moreover,  are  not  do  the  same  fobtinghs  mea-of-war 

aa  rerairds  their  stay  in  a  neutral  port. 

ii.  Hospital-ships,  equipped  wholly  or  in  part  at  the  cost  of  private 
individuals  or  officially-recognized  Relief  Societies,  shall  likewise 
be  respected  and  «xempt  from  capture,  provided  the  bell^rent 
power  to  whom  they  betoi^  has  given  them  an  official  commission 
and  has  notiBed  their  names  to  the  hostile  power  »t-  the  cc^menqts 
ment  of  or  during  hostilities,  and  in  any  case  before  they  are  employed. 

These  ships  should  be  furnished  ^th  a  certificate  from  the  com- 
petent authoHtfes,  declaring  that  they  had  been'  under  thdr  cotttnrf 
white  fitting  out  and.  on  final  departure. 

iii.  Hospital-ships,  equipped  wholly  or  in  part  at  the  cost  of 
private  individuals  or  officially-recognized  Societies  of  neutral 
countries  shall  be  respected  and  exempt  from  capture  the  neutral 
power  to  whom  they  belong  has  nven  them'  an  offidal  commissiott 
and  notified  their  names  to  the  belligerent  powers  at  the  commence- 
ment of  or  during  hostilities,  and  in  any  case  before  they  are  em- 
ployed] on  condition  that  they  are  placed  under  the  orders  of  one  oj 
the  belligerents,  with  the  previous  consent  of  their  own  Government  and 
with  the  authorisation  of  the  bdUgerent,  and  on  condition  that  the  latter 
shall  hme  notified  their  names  to  the  enemy  at  the  commencement  or 
duringthe  course  of  hostilities,  in  any  eveni^  before  they  are  employed, 

iv.  The  ships  mentioned  in  Articles  i.,  ii.  and  iii.  shall  afford  rdUef 
and  assistance  to  the  wounded,  sick  and  shipwrecked  of  the  bel- 
ligerents independently  of  their  nationality. 

The  govemmoits  engage  not  to  use  these  ships  for  any  mUitary 
purpose. 

These  ships  must  not  in  any  way  hamper  the  movements  of  the 

combatants. 

During  and  after  an  engagement  they  will  act  at  their  own  risk 
and  peril 

The  belUeerents  will  have  the  right  to  control  and  visit  them; 
they  can  ruuae  to  help  them,  order  them  off.  make  them  take  a 
certain  course,  and  put  a  commissioner  on  board;  they  can  even 
detain  them,  if  important  circumstances  require  it. 

As  far  as  possible  the  belligerents '  shall  inscribe  itt  the  sailing 
papers  of  the  hospital-ships  the  orders  they  give^  them. 

v.  The  military  hospital-ships  shall  be  distinguished  by  being 
painted  white  outside  with  a  horizontal  band  of  green  about  a  metre 
and  a  half  iii  breadth. 

The  ships  mentioned  in  Articles  Ii.  and  tL  shall  be  diitinguiBhcd 
by  being  paiiued  white  outside  with  a  faarivontal  band  of  red  about 
a  metre  and  a  half  in  breadth. 

The  boats  of  the  ships  above  mentioned,  as  also  small  ciaft  which 
may  be  used  for  hospital  work,  shall  be  dntmguished  by  rimilar 
painting.  _  '  >■  ■ 

,A11  hosfMtalrshipa  .shaU  make 't^ems^yes  known:  by  hoisting, 
together  with  their  national  flag,'  the  white  flag  with  a  red  cross 
provided  by  the  Geneva  Convention,  and,  in  addition,  if  they  Moni 
to  a  neutral  State,  by  hoisting  on  ' the  - mainmast  the- national  fiag  of  the 
belHgeraU-  uHder  vfhosedireMon  fftey-dre'-piaeei. 

iforpitai-s/U^.  v/h(^,vnder  tile  terms,  ^,Artfe^i9,,  ar»  idaimed  by, 

^  Another  International  ConfereifioQ  held  in  Deceml^  2904  at  the 
Hague  dealt  with  the  status  of  hospital-ships  in  time  of  war,'  .Great 
Britain  did  not  take. part  In  this  Conference.  . Mer  abwentibn, 
however,  was-nbt  lowing  <tb  any  objeevie^  of  -priitcijilef  btit<- purely 
tticonsWenrtipaBof'ttoinBat^lH^Ulatifinii... 
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the.atemy,  mutt  lower  Ike  national  fiat  of  the  beli^^mt  yndor  whom 
ihey  were  acting. 

The  ahove- mtniioned  vessels  and  boats,  desiring  at  high$-time  Jo 
ensure  the  respect  due  to  them,  shall,  wUh  the  consent  of  the  belligerent 
whom  they  are  accompanying,  take  the  necessary  steps  that  the  special 
painting  denoting  them  snail  be  sufficiently  conspicuous. 

vi.  [Neutral  merchantmen,  yacats  or  vessels,  havii^,  or  taking  on 
board,  sick,  wounded  or  shipwrecked  fd  the  belligerents,  cannot  be 
captured  for  so  doing,  but  they  are  liable  to  capture  for  any  violation 
of  neutrality  they  may  have  committed.] 

The  distinctive  signs  provided  by  Article  v.  can  only  be  used,  whether 
in  time  of  peace  or  in  time  of  war,  to  protect  shifts  therein  mentioned. 

viL  In  the  case  of  a  figfU  on  boaraa  war-shtp,  the  haspitair  -shall  be 
respected  and  shall  receive  as  much  consideraiion  as  possible. 

These  hospitals  and  their  belongings  are  subject  to  the  laws  of  war, 
but  shall  not  be  employed  for  any  other  purpose  so  long  as  they  shall  be 
necessary  for  the  nek  and.  wounded. 

:  NeeerUwess,  tho  eonmander  who  hat  them  under  his  orders,  mny 
make  use  <tf  them-  in  case  of  important  miUtary  necessityt  but  he  shall 
first  ensure  the  sqfety  of  the  sick  and  wounded  on  board. 

viii.  The  protection  due  to  hospital-ships  and  to  hospitals  on  board 
warships  shall  eease  ^'they  are  used  agatnst  ffte  enemy. 

The  facilhat  Ac  erow  of  kospHal-ships,  and.  attacked  to  kospiialt  on 
wardships,  are  armed  for  the  maintenance  of  order  and  fer  the  d^enee 
of  the  stck  or  wounded,  and  the  existence  of^  a  radio-telegraphic  installa- 
tion on  board,  is  not  considered  as  a  Justification  for  withdrawing  the- 
o^>ooe^ment%oned  proUetion. 

ix.  BeUigenmh  My  appeal  to  tke  ckarittMe  weni  of  canmuutders  of 
neutral  merchant  vessels,  yachts  or  other  israfi,  to  taht  on  board  mtd  loeh 
,after  the  sick  and  wounded. 

Ships  Kaoing  responded  to  this  appeal,  as  wM'as  those  who  have 
'spontaneously  legion  on  ftoonf  sick,  voumud  or  sk^wreeked  men,  shall 
nave  tke  aAMnfttgr  of.oi  special  protection  and  of  certain  imomnitiet., 
In  no  case  skaU  they  be  luxbU  to  capture  on  .aceoitrnt  i^  suck  tran^PfiH; 
but  suijecl-  to  any.  promise  made  to  them  they  are  lufhle  to  capture  few 
any  violation  of  neutrality  they  ntiiy  have  committed.  ' 

•fi^.yx.  The  religioDa,  medical  or  hospital  staff  of'  any  captured 
jblpiiB  ia«ialafale,.Bnd  its  nupiben  cannot  be  made  priwners  of  war. 
<^  leaTiog  tbe  ship  they  tidce  with  them  the  obj«i:ts  and  su^ical 
instruments  which  are  their  own  private  property. 

This' staff  shall  continue  to  discharge  its  duties  while  necessary, 
flild  din  afterwards  leave  when  the' commander-in-chief  Considers  rt 

possible. 

The  belUgereots  rousf  guaraittee  to  the  ataff  that  has  fallen  into 
thdr  hands  [tbe  enjoyment  of  their  salaries  intact]  the  same  allowr 
antes  and  pay  as  those  of  persons  of  tke  same  rank  in  tkeir  own  navy. 

[viii.]  XI.  Sailors  and  soldiers,  and  other  persons  o^ffieially  attached 
to  naoies  or  annlai,.who  ate  taken  on  boaid  when  sick  or  wounded, 
to  whatever  oatipn  they  belong,  shall  be  [protected)  respected  and 
looked  after  by  the  captors. 

xil.  Every  vessel  of  war  of  a  belligerent  party  may  claim  the  return 
ef  the  wounded,  sick-or  shipwrecked  wko  are  on  boara  military  hospital' 
skips,  kdspilol-akips  of  aid  societies  or  of  prioate  indtoiduals,  merchant 
ships,  yachis  or  other  craft,  whatever  be  the  naUanaUty  of, these  vessels. 

xiii.  If  the  wounded,  sick  or  shipwrecked  are  received  on  board  a 
neutral  ship  of  war,  it  shall  be  provided,  as  far  as  possible,  that  they 
may  take  no  further  part  in  war  operations. 

xiv.  '  Tbe  ni^^wrecked,  wounded  or  sick  of  one  of  the  belligerenta 
who  f^ll  into  the  hands  of  the  other,  are  prisoners  of  war.  The 
captor  must  decide,  according  to  circumstances,  if  it  is  best  to  keep 
them  or  send  them  to  a  port  of  his  own  country,  to  a  neutral  port, 
or  even  toa  hostile  port.  In  the  last  case,  prisoners  thus  repatriated 
cannot  serve  as  long  as  the  war  lasts. 

XV.  The  sbipwrecked,  wounded  or  sick  who  are  landed  at  a  nentml 
port  with  the  consent  of  the  local  authorities,  must,  failing  a  contrary 
irraflgement  between  the  neutral  State  and  the  belligerents,  be 
guarded  by  the  neutral  State,  so  that  they  nuty  not  be  £^in  able  to 
take  part  in  the  military  operations. 

.  The  expenses  of  hospital  treatment  and  int^nmeni  Wlotf  te  bmid  by 
the  State  to  which  the  shipwrecked,  wounded  or  sick  belong.    (T.  Ba.)  . 

6E1IEVA,  LAKE  OF,  the  largest  lake  of  which  any  portion 
belongs  to  Svitzerland;  and  indeed  in  coitral  Europe.  It  is 
called  LMus  Lmmnnus  by  the  dd  Latin  and  Greek  writers,  in 
4th  centmy  a.d.  Locus  Lattsonius  or  Losanetes,  irx  the  middle  ages 
generally  Lac  de  Lausanne,  but  from  the  i'6fh  tentury  onwards 
Lac  de  Oenhe,  though  from  the"  end  of  the  18th  century  the  name 
Lac  LSman  was' rfevived— according  to  Prof.  Fore!  Le  Liman  is  the 
propn:  forto.-  Its  area  is  estimated  a;t  223  sq.m.  (Swiss  Topo- 
graphical Bureau)  or  225^  sq.  m.  (Forel),  of  which  ^ibqut.  140  sq. 
m.  (r34i  'stj.  ni.'  Fore!)'  are  polhicaU^'SW&s  (i  sci.  m:  belonging 
to  the  canton  <^Vaud,  it  J  sq;  m.  to-'that  of  Geneva,  and  5  sq.  jn. 
to  thkt  of  ilx  Valiiis);  the  remdilider'(83  sq.  m.)  being  French  s/hce 
the  annexation  of  Savo^  in  ^360— the  entire  kke  fs  ^eluded  in 
the  territoiT'^SifSss  or  9avbyatd).  nfeutnflized  by  the  aihgre^  of 
Vienna  in-  iSr^J  '■  'The  frenift  part  t^es  in  fiiatly.  t 
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the  south  shpre,  saye  its  west^s  an4  eastern  extremities,  which 
belong  respectively  to  Geneva  and  to  the  Valais. 

The  lake  is  formed  by  the  Rhone,  which  enters  it  at  its  east  end, 
between  Villeneuve  and  St  Gingolph  (W.).  and  quits  it  at'  its 
west  end,  Rowing  through  the  city  of  Geneva.  The  only  important 
tributaries  are  the  Drance  (S.),  the  Venoge  (N.)  and  the  Veveyae 
{S.).  Tbe  fonn  of  the  lake  is  that  of  a  crescent,  of  which  the  east 
end  is  broad  and  rounded,  while  the  west  end  tapers  towards  the 
city  of  Geneva.  The  bird's  eye  length  of  the  whole  lake,  from 
Chillon  to  Geneva,  is  39J  m.,  but  alone  its  axis  45  m.  The  coast -line 
of  the  north  shore  is  59  m.  in  length  and  that  of  the  south  shore 
44i  m.  The  maximum  depth  is  loisi  ft.,  but  the  mean  depth 
only  500  ft.  The  surface  is  I33ii  ft.  (Swiss  Topc^.  Bureau)  or 
I2Z0  It.  (Forel)  above  sea-level.  The  greatest  width  (between 
Morges  and  Amphion)  ts  8i  m.,  but  the  normal  width  is  5  m.  The 
lake  forms'  two  well-marked  divisions,  separated  b^  (he  strait  of 
Promenthoux,  which  is  2ifi4  ft.  in  depth,  as  a  bar  divides  the  Grand 
Lac  from  the  Petit  Lac.  The  Grand  Xmc  includes  the  greater  portion 
of  the  lake,  the  Petit  Lac  (to  the  west  of  the  strait  or  bar)  being  the 
special  Genevese  portion  of  the  lake,  and  having  an  area  ofb^t 
30I  sq.  m.  T)xe  unusual  bliieness  of  the  waters  has  long  be^ 
remarked)  and  the  transparency  increases  the  farther  we  get  from 
the  point  where  the  Rhone  enters  it,  the  deposits  which  the  river 
brings  down  from  the  Alps  gradually  sinking  to  the  bottom  of  the 
lake.  At  Geneva  we  recall  Byron's  phrgse, '  the  blue  rushing  of  the 
arrowy  Rhone  "  (ChUde  Harold,  canto  lu.  stanza  71).  The  limit  of 
viubiUty  of  a  white  disk  is  33  fL  in  winter  (in  February  1891  Prol. 
Forel  observed  an  extreme  of  70^  ft.)  and  aii  ft.  in  summer.  Apart 
from  the  seasonal  changes  in  the  levd  of  the  lake  (winch  is  higneat 
in  summer,  no  doubt  because  of  the  melting  of  the  Alpine  snows 
that  feed  the  Rhone), 'there'  are  also  the  remarfcabte  temporary 
disturbapoea  level  kaovn  as  the  seickot,  in  which  tbe-  whole  mass 
water  ia.the  lake  rhythmically  awiage  from  shore  to  shore. 
Accordtitt  to  Prof.  Foref  there  are  both  loi^itudinal  and  trans- 
verse setcMx:  "The  Effect  of  the  lonritmfiAal.  seiches  at  Geneva  b 
four  times  as  great  a«  at  ChiUon,  at  the  other  end  of  the  bke,  whHe 
the  extreme  ,  duratiaa^of  titia  ■pbmtmman  Ju '75  minutes  for  the 
uninodal  longitudinal  soiekes  <3M  a^n^tes  for  tbe  binodal)  and  10 
minutes  for  the  transverse  seiches  (^  minutes  for  the  binodal). 
The  maximum  height  of  a  recorded  seiche  at  Geneva  is  rather  over 
6  ft.  (October  1841).  Th«  currents  in  the  water  itself  are-  trregtilar. 
The  prinoipBi  icisds  that  blow  bveir.theil^ie  are  the  bite  (from  the 
N.E.),  the  vandaire  or  Fihn  (from  the  S.E.),  the  sudois  <x  vent  de 
pluie  (from  the  S.W.)  and  the  joran  (from  the  N.W.).  The  storm 
winds  are  the  molan  (from  the  Arve  valley  towards  Geneva)  and  the 
ftffrnan  ff rom  the  Drnnce  valley^  towards  the  central  portion  of  tbe 
lake).  The  lake  is  not  as  rich  in  fish  as  the  Mher  Swiss  lakes,'  one 
reason  being  tbe  obstacle  opposed  by  the  Perte  du  RhAne  to  fish 
seeking  to  ascend  that  river.  Prof.  Forel  kaows  of  but  twenty 
indigenous  species  (of  which  the  FSra,  or  Coregonus  fera,  is  the 
principal)  and  six  that  have  been  introduced  by  man  m  the  19th 
century.  A  nunber  of  lake  dweUinRs,  of  varj^ng  dates,  have  been 
found  the  shares  of  thjc  lake.  The  first  steamer  traced  on  tl^ 
lake  was  the  "  Guillaume  TeJl,"  built  in  1823  at  Geneva  by  an 
Englishman  named  Church,  while  in  I873  the  present  Compagnie 
g^mrale  de  navigation  sur  le  lac  L€man  was  formed,  and  in  1875 
constructed  the  first  saloon  steamer,  tbe  "  Mont  Blanc"  But 
dwqiite  this  lervtoe  and  the  lailwaya  along  each  shore,  tbe  red  lateen 
sails  of  minor  craft  still  brighten  tlie  lanoscape.  The  railway  along 
the  northern  shore  runs  ffom  Geneva  past  Nyon,  Rolle,  Moires, 
Ouchy  (the  port  of  Lausanne),  Vevey  and  Montreux  to  Villeneuve 
(56^  m.:).  That  on  the  south  shore  gains  tbe  edge  of  tbe  lake  ti. 
Thonon  only  (22i.ra-  from  Geneva),  and  then  .runs  past  Evian  and 
St  Gingolph  to  Le  Bouveret  (20  m.  from  Thonon).  In  the  harbour 
of  Geneva  two  erratic  boulders  of  granite  project  above  the  surface 
of  the  water,  ami  are  oamiA  Pierres  dn  Niton  (supposed  to  be  altars 
to  Neptune).  The  lower  trf  the  twor  which  balso.the  farthest  from 
the  shore,  has  been  taken  as  the  basis  of  .fhe  tnaogulatifm  of  <&vy|Fk«i;- 
land:  the  official  height  ie  376-86  metres,  which  m  1891  was  reduced 
to  373'54  mStres,  though  376-6  metres  is  now  said  to  be,  the  real 
figure.  Of  course  the  heights  given  on  the  Swiss  Government  map 
vary  with  these  ttiCferent  estimates  of-  the,  pot^t  taken  as  baab. 

For  all  matters  relaiing  to  the  lajlra,  laee  Prof.  F.  A.  Forel's 
monumental  work,  2^  Xfman  Qi  vols.,  [^^fiuin^ ,  1892-1904) ;  also 
(with  fine  illustrations)  G.  Fatio  and  F.  Boissonnas,  Autour  du  lac 
Uman  (Geneva,  1902).  '       (W:  A.'B.  C.) 

GENEVlfiVEl,  or  GenovefAi  iST,  {c.  422-^1?),  patroness  of 
Paris,  lived  during'  the  lattjC^  half  of  ^e  sUi  century.  According 
to  traditioq,  she, Was  born  about. ^32. at  Nanterre  near  Pa^j^; 
her  parents  were  called  Severils  ^nd  Geroati^,.  but  apcoM^U 
differ  widely  as  to  the|r  social  position.  According  to  the,legpnd, 
sjhe  was  qnly.in.jliei:  seventh  yeg^  when  ^'e  was  induced  hy,^t 
'pertnain^-bisiEiop  w  'Auxcrre,  to  dedicate  herself  to  the  rieligioup 
nf?.  0nt^e'deatli9f  herparentsshe/emoyed  to  Parijbwhej:e  sbt 
(Jistyiguishe^^e^i^  by  ber.benevo1ehc^,a^j]^en  as  by^  fl^iet^ 
fife. '  S^e  is  said  to'have  prbdicied'the''mvasi6n'o^  tEelTvins^  ^nd 
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■  when  Attila  with  his  aifmy  was  threatening  the  city,  she  persuaded 
the  inhabitants  to  retoain  on  the  island  and  encouraged  them  by 
an  assurance,  justified  by  subsequent  events,  that  the  attack 

.would  come  to  pothing  (4.51).  She  is  also  said  to  have  had 
great  influence  over  Childeric,  father  of  Clovis,  and  in  460  to  have 
caused  a  church  to  be  built  over  the 'tomb  of  St  Denis.  Her. 

'  death  occurred  about  512"  and  shewas  buried  in  the  church  of  the: 
Holy  Apostles,  popularly  known  ^  the  church  of  St  Geneyidve.' 
In  X793  the  body  was  taken  from  the  new  church,  built  in  her 
honour  by  Louis  XV.,  when  ft  became  the  Panthdon,  and  burnt 
on  the  Place  de  Grfive;  but  the  relics  were  enshrined  in  a  chapel 
of  the  neighbouring  church  of  St  fitienne  du  Mont,  where  they 
still  attract  pilgrims;  her  festival  is  celebrated  with  great  pomp 
on  the  3rd  of  Janttary .  The  frescoes  of  the  Panth^  by  Puvis  de 
Chavannes  are  based  upon  the  legehd  of  the  saint. 

■  Bibliography. — The  main  source  is  the  anonymous  Vtto  s.- 
Grrumfae  virginis  Parisicrum,  published  in  1687  m  D.  P.  Char- 
'pentier.  The  genuineness  of  this  life  Was  attacked  by  B.  Krusch' 
\Neues  Arckiv,  1893  and  1894)  and  defended  by  L-  Duchesne,. 
Bibliothkgue  de  Vt£oU  des  Charles  (1893),  SuSeHn  critwUe  C1897). 
p.  473.  Krusch  continued  to  hold  that  the  life  was  an  Sith-century' 
hrsery  (Scriptores  rer.  jMWtt'.  'iii.  204-238).  See  A.^^  Potthast, 
BiMiolheca  medii  aeoi  (1331,  1332)',  and  G.  Kurth,  Clovis,  11.  249-254.; 
The  legends  and  miracles  are  ^ven  in  theBollancfistsMc/o^Offcionon, 
January  ist;  there  is  a  short  sketch  by  Henri  Lesetre.'i'/e  Qauo^, 
fn'':LwSaiflts''((aiea  (Paris,  1900).  '  \    .  .  '. 

GENEVlftvi  Genovpva  .  or  :  Cm^v^A,.  OP  BRABANT/ 
heroine  of  medieval  legend;  Her  story  js  a  iyplcil'  example  of  the 
widespread  tjde  of  the  chaste  wife  fal§ely  abused  andyepudiated,  I 
generally  op  the  worfi  a  rejected  suitor.  Gpaoveifa,pf  Brabant 
was  s^d  tO;he  the  wife  ol  thepala,tine.Sieg£ried  of  Treves,  atid  was 
Wisely  accused  by:the  ini^ordomo,Goto. '  Sentenced  to  death  she 
*M  spaftid  by  the  ^ecutitiner,  lived  fot  six  years  *ith  her 
son  in  A  cave  in  the  Ardeni^  nowish^d  hy  a  roe.,  3|eg:^ijed,  i 
jbAd  mAaawHU^Hind  oufi  iGoVs  JbzeactieTy,  was  chiasing  the  roe 
■when  he  discovered  her  MdiiqHdaeej  and^rednstattd.lm'  in  her 
foriner  honour,  '  Her  ator/fe  sdid  to  rest'  on  the  history  of  Marie 
at  Birabant,  wife  of  Louis  ij,,  dukeof  !Bayaria/anjd  count-palatiqe 
pf-the  fLhioe)  who  was  tried  by.her  husbandand  beheaded «n  the 
x8th  (rf  January  1256,  {of supposed  inhdehty,-a  crime  (or  which 
Louirf  afterwards  had'td  do  penafice.  The  diange  innainA Biay 
have  been  due  to  the  cult  of  St  G^aievidve,,  patronesiS  of  Paris. 
The  tale  first  obtained  yf^«,p^vlAxiiy  iD'L'lnn<Mxtuxriiiimnue,gu 
.viede  Sainie-G^neviive-de  Brabant  (ph  1698)  by  the  JesUit  Rrai£  de 
Cliriaiet  (1663-W647,  aftd  Wa?  a  frlequftht  sabj^  fqr  dramatic 
'representation  in  Germany. ,  Wltl^  Gehovef^^'^  Jidstoiy  may  be 
coqipared  the  Scandinavian  ballads  of  Ravmg&ard  og  Memering, 
which  exist  in  nuaiiy  redennons.  These  deal  witii  the  history  of 
Oi^d,'  Who  married- HeiWry,  duke  of  Brunswick  and  SchJeswig. 
When  Duke  Henry  went  to  the  wars  he  left  his  wife  in  charge  of 
Ravengaard,  who.  accused  her  of  .infidehty.,  -  Gunild  cleaxed 
by  Uie  victory  of  her  champioh  Memering,  the  "smallest  of 
Christian  men.'*  Hie  Scottish  ballad  of  Sir  Aldingar  i4  a  Version 
of  the  Same  Story".  The  heroine  Guuhilda  is  said  to  have  been  the 
daughter  of  Canute  the  Great  and  Emma,  She  married  in  1056 
•King  Henry,  afterwards  the  emperor  Henry  III.,  and  there  was 
i^titUng  fa  her  d<nitestic  history  to  warrant  the  legend,  which  is 
giV6nis  authentic  history  by  WiUi^m'of  ^lalmesbury  (Ve  gestis 
regiuif,4ngitiiiU9i,  lib.ii.  S  tSS).  She wa^caUedCuni^uwaft^hei: 
marriage,  and  perhaps  -vras  confosed  mtfa  St  CiAiigaikdi  tiie  wife 
oif  the  emperor  Henry  IT.  In  the  Kartaimgnus-saga  the  inhbctnt 
wif e,is  OUva,  sister  of  CharJ(femagn.e  and  wife  of  King  Hugo,  ind  in 
the  Fre!nc;h  (5?irolingian  cycle  the  emperor's  wif^  Sibille.(ia  Reitie 
.SibiUe)  or  Blanchefleur  (Mocqire).  Other  forms  of  th^  JpgeniLare 
to  be  foujicl  'in  the  stQty  of  DooUn^s  mother  in  Ddoit  de'Wayeiict, 
the  EngCsh  romafic'e  6tSir  Tttamdur,m  tjie  stoty  of  the  mother  bf 
'Octavian  fa'  Octavian  th(  Emperot,  in  the  German  folk  book  - 
'^{itorit  ton  difr  geduldigtn  Kdm^  Crescmtia\')^z.x6.  on  a  X2th- 
century  poem' to  be  found  fa  the  Kaiserchronik',  abd  the  English 
iBrl  of  Toulouse  {e.  1 400) .  In  the  last-named  idmance  it  has  been 
suggested  that  the  story  f^ves  the  relations  between  Bernard  I. 
count  of  Toulouse,  son  of  the  GuiUaume  d'Orange  of  the  Caro- 
Ifaj^aA  romances;  and  the  impress  Judith,  second  wife  of  Louis 
thePiousl   '        '"■  '     '•        '  ■ 


^  F.  J.  Child,  Bngttih  and  ScottOh  Popidar  Ballads,  vol.  ii. 
(1886),  art.  "Sir  Aldingar  ";' S.  Grundtvig,  Danske  Kaempeviser 
(Copenhagen,  1867);  "  Sir  Triamore,"  in  Bishop  Percy's  Folio  MS., 
ed.  Hates  and  Furnivall,  vol.  ii.  (London,  1868);  The  Romance  0} 
Octavian,  ed.  E.  M.  Goldsmid  (Aungervyle  Soc.,  Edinburgh,  1882J; 
The  Erl  of  Totdous  and  the  Empefes  0/  Alrrnyn,  ed.  G.  Lttdtke  (Berlin. 
1881);  B.  SeulFert,  Die  Legeriie  von  der  Pfalzgrdjin  Genovefa  (Wtir«- 
burg,  1877) ;  B.  Golz,  Pfalsgrdfin  Genovefa  in  der  deutschm  Duhtung 
(Leipzig.  1»57);  R.  Kohler,  '*Die  deutschen  VolksbQcher  von  der 
Pfalzgi^Kn  Geniivefa,"  in  Zeitsckr.  fur  detOsche  Philologie  (1874). 

GEHGA,  OIROL&MO  (c.  1476-1551),  Italian  p^vintei:  aud 
architect,  was  born  in  Urbino  about  X476.  At  the  age  of  ten 
he  was  apprenticed  to  the  woollen  trade,  but  showed  so  much 
inclination  for  drawing  that  he  was  sent  to  study  under  an 
obscure  painter,  and  at  thirteen  under  Luca  SignoreUi,  with 
whom  he  remafaed  a  considerable  while,  frequently  painting 
the  accessories  of  his  pictures.  He  was  aftei^ards  for  three 
years  with  Pietro  I^erusino,  In.  comf>aAjy  With  Raphael.  He 
next  worked  fa  florence  and  Siena,  along  with  Ximoteo  della 
'.Vite;  and  in  the  latter  dty  he  painted  varicnsi compositions 
fttt  Paxtdx>M6  Tetrucd,  the  leaiding  local  statesman.  Retiming 
to  tJtbiuo,  fee  was  emplpye^  fcy  Duke  Guldtibtdd?  in  the  deoara- 
tions  of  his  palace,  and  'showed  extfaQCtfii^iv/tftptj^vde;  ^ 
theatrical  addnmients.  Thcnd6  he'avent  to-Rokne;  ahd'.in  the 
church  of  S.  Cateriha  da.  Sieha,  in  thdt  capital,  ts  one  of 'his  most 
.distinguished  wor|cs,  "  The  Resurrecti<m/',i.emaifl£able  both  for 
deaign  and  eQ^uring.  -  He  studied  ti^  Kf^Jian  fuitiquitiies 
.with  aeal,  and  mea&ured  a.  number  of  edificea;  this  practice, 
combining  -wit^  'bfS'  previous  mastery  of  perspective,  qualified 
him'  to-  shiAe'  aS'^W;^rghit«;^»\  ^Irancesco^i^  Royere, 
the  reigning  duke  of  Urbino,  re<^ed  Gei^f  .anid  copiipissn(wed 
him  to  execute  Woriu  m  coonezion  with  hid  manSiLgi&ifestivitieB. 
This  -  pi^ce  being  soon  afterwards  expelkd  by  Popd'UcS  X., 
Genga  f^Upi^^  hhn.to  Mantua,  whence  he  went  for  a  tjip^  to 
Pesarb.'  'r&!(f;!du^..!o|;VFt>i9a  :7a«.ieventH»Uy,  reston^d  to  Iw 
dominions;  he  took  Genga  with  him,  and  appomted  hun  the 
dacal  architect.  As  he  neired  the  ddstr-bf  his  italree'r,  Geiiga 
retired  to  a  hous?  In,  the  vicihity  of  Urhfao,  conttti,ujng  stifl  to 
produce  designs  ip  pencil;,9ne,  of  the  V  Cftnversipn  of  gt  Paul,'* 
was  particularly  admired^  Here  he  died' on.  the  £ith  of  July 
1551.  '  Genga  was  a  sculptor  and  musician  as  We&^baiiit^r  and 
architect.  He  jovial,  an  excellent  talke^,  a.nd  kindly  tQ  his 
fiends.  principal  pupU  was  Francesco-;  Menzof^ghi*  .-.Hie 
awn  son  Bartolommeo  (1513-^1558)  became' aji  ^architect,  oi 
celebrity.  In  Gengft's  paiAtings  there  is  a  great  deal  fteedom, 
knd  a  certain  peculiarity  of  chajr^ic^ci:  conson&iit  With  1^  yersatlli?, 
lively  and  social  temperamf^^t.  One  of  iiis  leading  ^fks  is 
in  the.cbutdb  of  S.  Agostino  in  Cesena-— a  triptych  ih  oil-<coknirs, 
representing  the  "  Annunciation,"  "  God  the  Father  fa 'Glory," 
and  the  "Madonna  and  Child.'*  Among,  Ms  architectural 
la.bours  a^e,  the  church  of  San  Giovanni  Battista  .in  Fesaro; 
the  bi^op's  palace  at  Sinigaglii;  the  facade  of  the  cathedral 
bf  Mantua,  ranking  Mgh  ambng  ihe  productiotaS  of  the  i6th 
century;  and  a  new  palace  fftr  the  duke  of  tJrbinpi,  Uiiilt  on  thp 
Monte  Impeziale.  He  was;  also  concerned  in  the  fortifications 
of  Pesaro. 

0BNI8TA»  ia  botany,  a  genus  of  abont  eighty  spedea  of  shtnbs 
belongmg  to  the  natural'  order  Leguminosae,  and  natives  of 
Euippe,  western  Asia  and  North  Africa.   Threq  are  nativo  fa 

^Iritain.  Gy\dnglica  is  the,  needle-furze  or  petty  whin,  found 
on  heaths  and  moist,  poors,  a  spinous,  plants  with  slender 
spreading  branctes  i  to  2  It.  lon^,  very.smalli^vesand  sliort 
racemes  of  sjnall  yellow  papilionaceous  flowers,  "the  pollen  is 
emitted  in  a  shower  when  an  insect  alights. pn.it.  ,-C,  tincipria, 
dyer's  green-weed^  the  flqwers  of  which  yield  .^..yellow  dye,  has 
no  spines.  OUier  species'  are  grown  on  roc^-w9rk  pr  as  green- 
house plant*. 

GENIUS  (from  t'at.  gfitt^^it^^ignere),  a  tfUfm  which  raiginally 
meant,  m  Roman  n^tholoj^  a  generative  aJul,.iM;Qii;ctfag  spirit, 
who  hAS  no  exact  parallel  in  {Greek  reUgk>o,.tuuL  at  leapt  in  his 
earlier  aspect  is  .of  purely  Italian  origin  as  one  of  the  deities  of 
family  or  household.  Every  man  h^s  bis  jg^aijusr  whp  is  not  his 
creator,  b'ut  only  comes  into  being  .with  iiim  and  is  allotted  tp 
him  at  his  birth.  As  a  creative  principle  the  genius  is  restricted 
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to  zi^t  hi^i  pb««  l>^.  taksp  fl^: j;Hi^<i(f3>M.<|tW>.'l''Q<^> 
thftgofkksB  pl,p}]il4birtli)  iQ  tbe.case  of  woj^ien.  Tbfl  male  «i4: 
(ein^Ie,  jpifijL.  oa^j         be  di^tingvisbeid .  respectively  as  the 
protectQT  of  gefu;r4tiDQ..ui4  of  rfi^^iritioD  (Utftta  gsMratidiy 
^OTHMi^iX: although  the  iemale  ^)pear8,les»  pr4>a3jii9nt.  It  is 
the  :gentus  of  the  PaterJamHas  that,  Jteeps,  the  marriage  b^d, 
name4  ^^fte^  him  iectus  ^iolis  and  dedicated  t,o.  him,  undeo:  Jbi^ 
special protectioQi   ThegeqiusQf  a;majQ.,ashi5bigl4erinteUectual. 
seU,'ficcDinpa.fve^.h^  fropi  tb?  cradJe.tQ  the  srave.   la  many, 
ways 'be. exercises  .a  deci^ye  iofluepce  oa  the  Stan's  dutracter; 
and  mode,  pif.. life, (ii«r*ce>  Mpistias*         187).   The  reepoo^- 
bUit7.fpr:ba{){iinw  Of  wn^appin^,  good  or  ]aad  fortune,  iay; 
with  -tbe.gec^us}  but.this  di?e*:(ioit  suppose -tbfs-ew&ifiiice  o£  two. 
genii  for  man,  .the  ow  goo4        the  oU;qr  M^A,_{^a9^iiiiav,,i 
jc4KiMl<P>')>^ide^bppKiwedJErppf  tl^  Qre^^jlffijophers.  Xi»; 
R^m  geiuB^,. ypiMiWiltf i>w  .m^'s.  natural  optimism^  always. 
e4yd^vp^;red,  tQ  4;uide  lun  to  iuippinessi  .4iat 
to  oijoy  Ufe    shoym  hy  the  fact  that      Rjun^  spQke,<rf 
^y4t?is.    f^^PS  bis,  g^us  9^  bis  due  according  a«  he  en joyiQ4 , 
himself  or.faiii^d  ;o.do.$»,  ^h^n  h^  bad.  th^xj^ppqEt^i^y.,  A  man's 
birthdw  jK^,5BM,UTaUy  O;  »uaable-oc(^%;^.h«iwi?iW  ife*; 
genius,  and  ml  that  ogcasitMi;  .oSej^ings  o^  fOfxaafi,  winf^  garl^d^ 
a9d;ca^.,were  qiade  (XibuiUus  ii.  3;  Oyii,  .J^ristia,  iii,  is^.i^. 
As  th&,  x^tesjefiitftiyff  -pf:.  a,  imf^p  iligber:  self  and  pa^tipyiating 
in  a  (^vua/9  ii]AAuie,t^.£9fiua.c^  b>S4Al4:a  persqn, 

could  tak&  ^  oath  by  his  ov^.9f  some-ooe  else'^  genius,  ^hfiii 
vade^  Qaqel^  inftueiipe  t^  Roiaia  idpa-of  t^ipids.beciua^  qo^, 
an^I  inqie  ,«9t]i|!oponflffpb49q<j^  to  t^eipt, 

nftt^i^«rj4p(adisti<ii^.'P^^liality4  Tbvs  we  h«)ir.o£  lihe.g^mus 
of ,  Jijpiter,  (Jpwift;  C,/vU  i.  603),  •M.^rs,,  jm?o>  Plutp>, 

Pjoapw,   In  .ffft*n4fid ,a^^»e  the,BpniMS  is.alsQ  tbft. 

gfai^tor.  iaad  p»serY<7.     huipis]^  ^ety,  a^  ^^^eated  in  the 
famUy,.corparjtte  p/w^  the.Ut;,  and  the  state,  generally.  Thus, 
the  geivw  pifWijouB  ^91^  Kpmtivi-^IMrobfibilj^  distinct  irom  the; 
gepHuSi.Urt^  $tomae,  to, whom  ai^  oi,d  ehiel4  on  the  Capitol  ^ata 
dedifaM*  Tr^Ui  .an,  i;nscr^ipfi  qqpnessiog.  doubt  as  to  the  sex 
(Qenip  . ...  ..sm,  mas  .»v«  .i^^}-r^t0od;.  vii  the;.foj;um'  near 

tbe.tfj^vple  of  Concord,  in  U>p  fojnn  of  a  bearili^  Dnan^  crpwiied. 
witibij  f  dia^en,  «ad.c»crying  a;  amv,  vq^Hae  ^d  sceptre. .  It. 
freqUjratly.aRP^TB,ontliecQinsaf,Tra}anaiKlHadi3an.  Saciiflce,; 
nQt.cp^)u^,tp.bl9941eps>.QffQri9Bs>liI<^  those,  of  the  genius,  of 
thqhous^       offered  to  him  ^nn^a^lly  on  t^bie  8th^  Qctobpr. 
There  were  j^Qii  .of  cities,  colonies,,  and  &ven  of  provinceajiof 
artists,  business  pe9ple  and.  guiftsmen;  of.  cooks,  gladiators, 
st^ndar^-beai^i^i A legioi),  ^,c^i;t,ury,.^nd  of  theariny  generally 
(|<»MU  sanctuf  castrorum  pereg^inonm  totiufiquc  ^xercitvs).  In 
ii9periaJ.  times  .  the  .  genius  9!,  Augusttu  and  ,of  the  reigning 
emperor,  as  part  of  the  ^acra  of  the  imper^tl,fqjplyf  i^ere  publicly 
woo^ppedi  ,  It.  iWiW,    common  practice  iCoiten  rampulsory)  to 
s«eaT"b\rtheiiBe9dusl>of  >tW:«taipexQr,  and  any  one  who  swore 
falsdy-'Was  flbEged  ,l:balfttjeB'aisbij  such' afe  't^6atr*s,  baths,' 
stables,  streets,  aod  markets^,  bad  their  own  g^us.  life  word 
thus .  gradually  l(^t  its  original  meaning;;  the  nameless  local 
ge|ui.be<;am«Ai),9]q>T^sfiV>a  for^tbp.universslitjiot.tbf.tfMWfiyt 
ff^w^  4n<L;W^  spmetimes,  identified  witb;tii|Ci  higher  gods- 
T^ie  If^cal  genius  was,  usuaUy  represented  by  .a  snake,  the  symbpl 
of.  the  fjruitfi^lness  <^  tbe  eaith  fxtA.  oS.  p^rpetoa^  yputb-  Hence 
snajces  were  usuaUy  kept  in  bouses  (Vicgil,        v. ,95;  Persies 
i.  i.i3)>  their  death  in  which  was  considered  fi  bad  ;Qmen-  Th^ 
personal  gei^J^  usually,  appeaied.as  a  handso^  ypu,th  in  a  tc^, 
With  hpad  soix^^tinieA  v«|led  and^n^mes  We,  cariTing  a 
dniokuig  qi^t  and  oozam  o^i^e,  ^eqineatibF.  iQ  tba.  iiopiMoa  (rf  fme 
oSerine  sacrife:e.  >  . .  . . 

See  W.  H.  Kosqher.  Lexikm  der  MyAolope^^Aud  article  by  J.  A. 
Hltd  In  Darembb^g  afiA  Saglio,  Dictumrtatre  'des  antiquUis,  where 
full' refefences  to  Hrtfcient  and  modem  authbrities  are  given;  L. 
Preller.  R6misclM  >Mr^koiagie,  3rd  :edi(  byiH. Jordan;  G-  Wiuoway 

./k^j* .icon*,  thp ;I*atin  ,use  dE  the  term,  ^be  plw^  ".genii" 
(w;il^,a^si^Bular  ,'.'geafe  '|},  is  used  iQ  English,  as  equivaievt  |to. 
the  Arabic  y>»fr,  for -a  class  of. spirits,, gp^  or.^d,  such.as  axt . 
described,  tor  i^isfance,  in  The  A.raH<M  -?f»gAif.  ,.pl^  ,". genius-'' 


EQC9iviaJt)l9:''<fKm  M  .oiigiiial  Tabilityi.>  wwtfWng  -fflftmirthfg  : 
Ii9(tt4mfy,t^  bey^pd  .f)V9Q.«i«)rane:ediwatiiiwid  fim?v«w,' 
4  differing^  W' Junidi<jippfu^^    fipm  "taleirt,"  .. which:  in. 
tisually-  dtfHngiiislwl  as  madted,  int^^ctiial  .^c^iadty  short  1 
only  of  tbe- iaexpUcaUe  and.MoiqwiendoKmrat  t<o  wJ»4b:Uh3.-^ 
lerip  '-'.geiuufl  ,":ia  confinedf  '^eiaUempt,  however,. tjo,  define  , 
fither  qu5^Jity,  or.  t<^,di6crh)?ipftte-\aFCHrat6ly  .btftwew  t^wm,  has, 
given  rjs^,  to,  continual  controveitsy,  ;a»d-H»$r9,is.nft:ftgrftenient 
as  to  the  nature  o{  either;  and  the  commonly  qifo^d.defi^iiioQS 
Of  geoius-^ch  as  CarlyiUls  '!  traascendat^t  capacity  lOf.  takiiig 
ir^ble,  first  of  all."  \  in.  which,  the       tiiree  ;Word6  .are  uwwJly 
|argbttea— ^tb^rj.adpiittedly  ispmBlietei  <xi  arfii.of: .the 
nature  of  epigrams.'  Nor/can;it,be  saiti.thfct  a^y.B^bstaj?^,) 
light  has  beeoi tb^cown  on  the;iqatter  by  .tt^ftodwa  pbyst^PBV^.' 
icbtxAy  lipmbrpso  ^  otjieis,  wboiRgai:d,th«  e^r^mtfic^Kiolt^v^ 
MiitSE«unefaGtor„i^nd  study  ix.-^  a.fio^afjipeqitaldewQgvm^nU  . 
^he  error  here  IS  j>vtly  MnigiwiiBg  th«<  bisfxuQr  .0^  tb&-word,fJ9ji.- 
in  misreweseptipg  ^hq )(» t™W  flf .  ti#,f aa.; ,  Tbi^  at«  ^9^y 
»o-4oubi,  in  wl^icb  p«r5on6:rfalJy  ipsape,  Qf,Dne-tjp^or  ■ 
Another,  or  with  a  history  of  physical  degeneration  or  .epjiepsy«i  1 
hayeishown:  renijy[Jt3bk  <W«Wity,;:w}nt:h'  nj«(:lbie/d^ip«ib«ji 
is,gft(dw/  but  therei  ^e:9|t  )«ast  jnst  ftSi nwny .iP-  whoj^i  9D-»K^.i 
>bysical  ;abnwoMditiy-c»ft  .b£.9bservgA  ..Xh^  word  V^enius!'  - 
tself  hpw^yer  ba&oo^y.'grad^Uy  .beQn^.ijkediA-i^4Slisl4iW  1 
he  dfigree.of  ongi^.graat»9ss  wbichis  beyqadfrdioj^y  ^flWRw . 
>f  explanation,  i,c  lar  beyond  thecapad^y  of  tl»e  iwi^diaL  liumaa. 
)«in8U)i«Ff»«tjiVevrorkjanditiK«,j(x»pyc^  , ' 

I* %}iipKVf»asi".\  foriapj^cfitipo  to .Uu«e;Fare^jjKtiridi^,]H^ io. . 
ib9  CQttxse  of  i^pbfltioi^  neyeal  from  timfi  to  tiW  tbe  ti^ghtis  t» 
Which ihumapift  may  devetop,  in  Iiter#twe,  art*  aiciept?o^.w.. 
kdmiimtriativQ  life.   Tht  tE;nglist;?iss^e,iKa«  originaUy.  derived, 
batwally  enough,  {rqjn  -tb^.Rcwwft  ideasicantaiBed  ii».tbei  t#r»a,. 
(with  the  analogy  of  t^e.Ore^  £«i^K)^,:an4.m  the:i6t,h  aivl . 
t7,th.centui;ic8  we  ^d  it;  equivalent  siwkr  "distVM^fi- 
chaxacter  or'spirit,'' ;»  q«anij|g  stM^  cpmnooly  giv«n  tfx  tb^.-wo^d. . 
The  more  mo4«iA sense  js  not  ev^q, mention^ in  J'<qhQSDfi.'s.^'^' 
ii^nary,  and  represoajts  an  x&th-£efit3ixy  devejpi^ftfifoijt,  pximari^. . 
|lu9  to;  tJtfi  influence  of  Germao.wntcxs;  the  mftanine  of difr> 
tittctive.  ju^al  capacity  or  «adowQDWiK|-''  h^d  gradN4y:bera 
«j:^Ued  H>iM^y  to>  creative- mjods  «li<4k  as  those  ftf  poets  .4«4 
artists,  by  contrast  with  thme  vhoseimcaijtal  aUhtyiws^  due  to  , 
the  results  of  education  and  .stuidy/  and  the  «ntit]iesiB->has 
eittended  sitice^  through  constant  dlscus^idfts  orer  th«'- attempt 
to  diflferentiate' between  the  real' nature  of  genius  and  that  of 
"  talent,"  until  we  axv  spea^.9^  the  exceptional  p^rson-not. 
inerdy  as  having,  genius  but  aS  "  a  ^tetdus."  This^iihcaseology 
&pp«frrs  to  indiil^tesbmeTeversloti  to  th^-<^igiiUtl  Rbnlah  Iti^age, 
and  the  Identification  of  the  gfc^t        with  a  generative  spirit. 

Modem  theories  on  the;  nature  of  ''genius"  snoutd  be  studied'', 
with  considerable  detachment,  but  there  is  much  that  is  Interesting  , 
and  thought-provoking  tn  such  works  as  J,  F.  Nisbet's  Insanity  0/  ' 
Genius  (ifjQl).  Sir  Francis  Galtoii'tf'//«recIttory  Genttu  [new  ed.. ' 
1892),  and.C.  LcHnbrosola  Afott  iff  Genius  .(Eng.  tattis.,  J1891}. 

:  OBHUS.  StfiPHAKtSrl^Cim  P0  ^  SAINT-. 

AUBIN*  CoumsE  D£  (i74fiHi63o>,.Fvenct  writer  and  educat<»:, 
Was  boRi  .tof  a  noble' but  impovniriied  Blirgimdiaa  iaAdi^^  iat 

Champc^ry,  near  Autun,  on  the  £5tfa  of  January  1-746.  When  six  . 
years  of  age  she  was  received  as  a  caznnesa  into  the  aihble  'Chapter 
p(  Alix,  near  Lyons,  with  the  title  of  iiUadazne  la  Comtesse  de 
Lancy,  taken  from  the  towit'  <tf  Bourbon-lLancy.  •Het  entire 
education,  howcyffl',  wa»  conducted  at  hoinei:  In-  J75S,  in  Paris, 
her  skill  as  a:  harpist  and'faer-'vrvBCiottslnt  ^speedily  attracted 
admiration. '  In  her  sbcteentfa  year  she  n>as>iniiiiftd  to  Cfaariss 
Brfllart  'de- Gcnlis,  a  cetoncl  of,  grenadiers,  who  alterwaids- 
became  martiiiss  de  SBkty>  but  ttiis  nas  not.  allowed  tainteif ere 
with  her  ddtermination  to  remjedydiminooniilete  tidmLtnm^  and 
to  satisfy  a. taste  for  %aynring  and  inyar^ngtiidadedgej!  iBomd 
yevcs  latetV  tluDuga  the  iBfluence :  of  :her  aimt^  '  MfKlaineide 
iNConteisofij  who. had  been  clsotdheMinely  mandM  to  the  dukeiof: 
Orleans,  ishe  entered  the  ^aiais^^oy^  as  laiiy»in-w«itiogiifOitiie 
duohcisBOfCtiaitreB^Btj^o)ii '  Shciatsdwithgreaibenergyiindjie^! 
as-goveniessi  tO'  the.'  d^iightcta  vi  thE<laBulyv.a^- dn  .arSii 
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appointed'  1^  the  duke  of  C^hartres  to  the  responsible  i^ce  of 
gouoemew  (rf  h&  sons,  a  htAA  step  which  led  to  the  rea^tfatiim  of 
all  the  tutors  as  well  as  to  much  social  scandal,  though  Uiere  is  no 
reason  to  suppose  that  the  intellectual  intnests  of  her  pupils 
suffered  on  that  account.  The  better  to  cany  out  her  ingenious 
theories  of  education,  she  wrote  several  works  for  their  use,  the 
best  known  of  which  are  the  TkMtre  d'Sdvcation  (4  vols.,  1779- 
1780),  a  collection  of  short  comedies  for  young  people,  Les 
Annaks  de  la  veriu  (2  vols.,  1781)  and  AdUe  et  Thiodore  (3  vols., 
1783).  Sainte-Beuve  tells  how  she  anticipated  many  modem 
methods  of  teaching.  History  was  taught  with  the  hdp  of  magic 
lantern  slides  and  her  pupils  learnt  botany  from  a  practical 
botanist  during  their  walks.  In  1 789  Madame  de  Genlis  showed 
herself  f avouraUe  to  the  Revolution,  but  the  fall  of  the  Gtrondins 
in  1 793  compdled  htx  to  take  refuge  in  Switzerland  along  with  her 
pupil  Mademoiselle  d'Orllans.  In  this  year  her  husband,  the 
mwrquis  de  Sillery,  from  whom  shehad  been  separated  ^ce  1782, 
w*s  guillotined.  An  "  adopted  **  daughter,  Pamela/  had  been 
married  to  Lord  Edward  Fitzgerald  {q.v.)  in  the  preceding 
December. 

In  1794  Madaine  d6  Genlis  fixed  her  residence  at  Berlin,  btit, 
having  been  expelled  by  the  orders  <rf  King  Frederick  William, 
she  afterwards  settled  in  Hambtuig,  whek<e  she  sul^orted  herself 
for  some  yiears  hy  writing  and  painting.  After  the  revolution  of 
iStfa  'Brumaire  (179$} -she  was  permitted  to  return  to  France, 
and  was  received  with  favour  by  llfapoleon,  ^o  gave  bcir  apart- 
ments at  the  arsenal,  and  afterwards  assigned  her  a  pension  of 
66bo  francs.  -During  this  period  she  wrote  largely,  and  pro-' 
dnced,  in  addition  to  some  historical  novels,  her  b^t  romance, 
MadwtolsMe  de  Clermont  (i8oa).  Madame  de  Genlis  had  lost 
het  influence  over  her  <^d  pupil  Louis  Phllip[>e,  who  visited  her 
but  seldom,  although  he  allowed  her  a  ^mall  pension.  Her 
government  pennon  was  discontinued  by  Louis  XVIII.,  and  she 
s(^>ported  herself  largely  by  her  pen.  Her  later  years  were 
occupied  largely  with  literary  quarrels,  notably  with  that  which 
arose  out  of  the  publication  of  the  Doners  du  Barort  d'Hdiach  ' 
{iBii),  ft  voSunie  in  wfaidi  she  'set  forth  with  a  good  deal  of' 
sarcastic  drremess  the  intolerance,  the  fanaticism,  and  the 
eccentricities  of  the  "  philosophea  y>f  the  i8th  century.  She 
survived  until  the  31st  of  December  1830,  and  saw  her  former 
pupil,  Louis  Philippe,  seated  on  the  throne  of  France. ' 

The  Munerous  works  of  Madame  de  Genlis  (which  coosidetably 
exceed  ^^hty).  compri^ng  prose  and  poetical  comfmsittons  on  a 
vast  variety  of  subjects  and  of  various  degrees  of  merit,  owed  much 
of  their  success  to  adventitious  causes  which  have  long  ceased  to 
operate.  They  are  useful,  however  (especially  the  voluminous 
M^KOirts  sMidits  sur  U  XVIII*  siicle,  10  vols.,  1825),  as  furnishing 
materiaJ  for  history.  Most  of  her  writings  were  translated  into 
E'l^ish  almost  as  soon  as  they  were  publisbra.  A  list  of  her  writings 
wltn  useful  notes  is  given  by  Qu^rard  in  La  France  Huiraire.  Start- 
ling light  was  thrown  on  her  relations  with  the  due  de  Chartres  by 
the  publication  (1904)  of  her  correspondence  with  him  in  Vldylle 
d'«B  "  rouwmear  "  by  G.  Maugras.  See  also  Sainte-Beuve,  Causeries 
da  lundi,  vol.  iii.;  H.  Austin  Dobson^  Four  Frenchwomen  (1890); 
L.  Chafceud,  Les  Pricurseurs  duf6mintme  C1901) ;  W.  de  Cbabreul, 
GOMemeur  de  princes,  (1900);  and  Lettres  inidiles  A  .  .  , 

Casimr  Baedter,  180^1830  (1903),  edited  by  Henry  Lapauze. 

OBNMA,  a  word  of  objure  origin  borrowed  from  the  Assamese, 
and  used  technically  by  anthropologists  to  describe  a  class  of 
social  and  religious  ordinances  based  on  sanctions  which  derive 
their  validity  from  a  vague  sense  xA  mysterious  danger  which 
reailts  from  disobedience  to  them.  These  prohibitions — or 
system  of  things  forbidden— «fiect  the  relations,  permanent  and 
temporary,  of  individuals  (either  as  metaiibers  of  a  tribe,  village, 
dan  or  household,  or  as  occupying  en  official  position  in  the 
village  or  clan)  towards  other  persons  or  groups  of  persons  and 
towards  material  objects  which  possess  intrinsic  saiutity.  The 
term  is  czteMded  to  the  onnmunal  lites  perfohned  by  the  village, 
ckn  «r  houB^oid,  either  as  magical  ceremonies  <Hr  as  prophy- 
lactics on  special  occasions  when  the  social,  commensal,  oonju^ 
and  alimentary  relations  of  the  group  affected  are  subjected  to 
temf>orary  modifications.  These  practices  and  beliefs  are  observed 
among  the  hill  tribes  of  Assam  from  the  Abors  and  Mishmis  on 
the  notth  to  tbeiLusheis  on  the  south,  all  linguistically  members 
1  See  Genid  Campbell.  Edward  and  Pamela  PUtterald  (1905). 


of  the  Tibeto-BiuDUui  Ifroup,  and  among  the  Kfaasis,  members  of 
the  Mon-Khmer  group.  Genua  and  taboo  (^.r.)  are  products  of 
an  identical  level  <tf  culture  and  simitar  psydiolo^cal  processes, 
and  provide  the  mechanisln  of  the  sodol  and  religious  systems. 

Permanent  Gennas. — The  only  universal  genna  is  that  which 
forbids  the  intermarriage  of  members  of  the  same  dan.  In  some 
cases  in  Manipur  animals  are  genna  to  the  tribe — i.e.  they  must 
not  be  killed  or  eaten — but  tribal  differentiation  is,  in  practice, 
based  on  dialectical  distinctions  rather  than  on  tribal  gennas. 
The  village  as  such  possesses  no  permanent  genna:s,  but  the  clans, 
as  the  units  M  marriage  under  the  law  of  exogamy,  have  distinct 
elementary  ^tmas,  espedally  the  clan  to  which  the  priest-chief 
bdongs.  The  most  important  infividval  ^iku  are  those  whicA ' 
protect  the  priest-chief  from  impurity  or  contact  with  "  sacred  ** 
substances  such  as  the  flesh  of  animals  used  in  sacrifices.  He  may 
neither  eat  in  a  strange  house;  nor  utter  words  of  abuse,  nor  take 
an  oath  in  a  dispute,  except  in  his  representative  capadty  on 
behalf  of  his  tillage.  The  first-fruits  are  getinq  to  the  village 
until  he  eats,  thus  establishing  an  opposition  between  him  and  his 
fo^Villsgers.  Married  and  unmarried  women  are  Subject  to  ftli- 
inentary  gennas;  thus  nnmaftied  girls  are  forbidden  the  flesh  of 
iny  male  animal  or  of  any  female  aiiimal  dying  gravfd. 

Ritual  Gennas. — Ritual  gennas  are  held  annually  to  foster  the  - 
rice  crops,  all  other  industries  and  activities  being  gema  (foi^ 
bidden)  during  the  coltivating  season,  to  ieCnre  good  hunting,  to 
avert  tickaess,  espedally  epidemics,  to  take  otnens,  and  to  lay  - 
finally  to  rest  the  'ghosts  of  all  that  have  died  witUtn  the'  year.  - 
The  village  gates  are  dosed,  men  and  ■women  eat  apart,  and  con- 
jugal relations  are  suspended.-  Special  Village  gennas  are  held 
when  rain  is  needed,  when  a  villager  dies  in  any  manner  out  of  the 
ordinary,  as  \vomen  in  childbirth,  when  an  aniinal  gives  birth  to 
still-bom  offspring,  and  when  any  permanent  genna  has  been ' 
violated.  Clan  gMnas  are  held  for  all  ordinary  easels  of  death. 
Household  gennas  are  held  on  the  occasions  of  1}irth  (when  the 
aliment  and  conduct  of  the  father  are  specially  regulated), 
naming,  ear-pierdng,  the  first  hair-cutting,  ddtness,  and,  in  c^rtaSn 
areas,  tattooing.  '  Lidividuals  are  Subjected  tb'temporaiy  gennas 
as  warriors  both  before  and  after  a  head-hunting  ^d,  pregnant 
women,  married  persons  at  Ui6  beginning  of  frileir  manM  life, 
the  wives  of  the  priest-chief,  and  thoie  -tvho  from  ambition  ot* 
pride  of  wealth  se^  to  perpetuate  thdr  ntttaes  by  erecting  a  ' 
stone  monument,  an  act  which  confers  the  right  to  wear  the 
distinctive  dothes  of  the  prieSt-chief  which  otherwise  are  genna 
to  the  whole  village.  Ritual  gennas  are  of  varying  duration. 
Some  last  for  a  month  while  others  are  complete  in  two  days.  As 
rdigious  or  magical  rites,  they  prevent  danger  or  establish  and 
restore  normal  relations  with  powers  which  are  potentially 
harmful  or  require  placation.  .  ' 

Authorities. — Official  records  of  the  govemment  of  India,' N<ds. 
23  (1855),  27  (1859),  68  (1870);  GolonerT.  H.  Lewin,  NiU  Tracts 
of  Chittagong:  Report  on  the  Census  of  Assam  (1891),  vol.  1.  Report, 
note  by  A.  W.  Davis,  p.  237  seq. ;  Major  P.  R.  T.  Gurdon.  The 
Khasis  (1907);  T.  C.  Hodson,  Joifmat  of  the  Royal  Antkropologicat 
Institute,  vol.  xxxvi.  (1906).  (T.  C.  H.) 

OENNADIUS  IL  [as  layman  Geokgios  Scholakios]  (d.  c' 
1468),  patriarch  of  Constantinople  from  145410  1456,  philosopher 
and  theologian,  was  one  of  the  last  representatives  of  Byzantine 
learning.  Extremdy  little  is  known  of  his  life,  but  he  appears  to 
have  been  bom  at  Constantinople  about  1400  and  to  have  entered 
the  service  of  the  emperor  John  VII.  Fideologus  as  imperial 
judge  or  counsellor.  Georgios  first  appears  conspicuously 
in  history  as  present  at  the  great  coundl'held  in  1438  at 
Ferriixa  -^nd  Florence  with  the  object  of  biingmg  about  a  union 
between  the  Greek  and  Latin  Churches.  At  the  same  council 
was  present  the  celebrated  Platonist,  Gemistus  Pletho,  the  most 
powerfid  opponent  of  the  then  dominant  Axistotelianiam,  and 
consequently  the  spedal  object  of  reprobation  to  Georgios. 
In  church  matters,  as  in  philosophy,  the  two  wete  opposed, — 
Pletho  maintaining  strongly  the  prindples  of 'the  Greek  Church, 
and  being  unwilling  to  accept  union  through  compromise, 
while  Georgios,  more  politic  and  cautious,  pressed  the  necessity 
for  union  and  was  instrumental  in  drawing  up  a  form'  which  from 
itk  vagueness  and  amlrigulty  liiight  be  a^c^ed  by  both  parties. 
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He  was  at  a  dbadvantage  because,  bdttg  a  layirian,  He'conltf  nlot 
directly  takepait  in  tbe  discussions  of  the  council.'  Bat  oh  hii  re- 
toTD  to  Greece  his  views  changed,  and  heviolentlyimd  obstinately 
opposed  the  union  he  had  previoiisly  urged.  In  1448  he  became  a 
monk  at  Pantokrator  and  took  the  name  Gennadins.  In  1453, 
after  the  capture  of  Constantinople  by  the  Turks,  Mahommed  II., 
finding  that  the  patriarchal  chair  had  been  vacant  for  some  time, 
resolved  to  elect  some  one  to  the  office,  and  the  choice  fell  on 
Gennadhis.  While  holding  the  episcopal  ofBce  Gennadius  drew 
up,  apparently  for  the  use  of  Mahommed,  a  lucid  confession  or 
eicposition  of  the  Christian  iaith,  vbidi  was  translated  into  Turkish 
by  Ahmed,  judge  of  Beroea^  and  first  printed  by  A.  Btassicanus 
at  Vienna  in  1530.  After  a  couple  of  years  Gennadins  found  the 
position  of  patriarcli  under  a  IHirkish  sultan  so  irksome 'that 'he 
rttired  to  the  monastery  of  John  the  Baptist  near  Serrae  in 
Macedonia,  where  he  died  about  1468.  About  one  hundred  of 
his  alleged  writings  exist,  the  majority  in  manuscript  and  of 
doubtful  authenticity;  ; 

The  fullest  account  of  his  writings  is  given  In  tGass,  Gennadivs 
and  Fle&i&  (Berlin,  1844),  the  Mcond  part  of  which  contains  Pletho's 
CntraCeniiadimt.  SBgabbFv3(^ltsfe^  ier  PAiU:  £0m«m- 

sqfi£*,  L  (1&74).  A  list  of  the  k^wn  writings  of.  pennadiiia  is  given ; 
in^Fabricius,  BMiotheca  Qraeca,  ed.  Haries,  vol,  xt.,  and  ^\^t  has 
bebn  printed  is  to  be  fopnd  in  Migne,  PtUriA.  Gr.  yoi.  dx. 

/GENOA  (anc.  Cenwa,  tisX.  Gentm,  Fr.  Gtnes),  the  chifef  port 
of  Liguria,  Italy,  and  capital  of  the  province  of  Genoa,  11 1(' m. 
N.)V.  of  Leghorn  by  rail. .  Pop,  (1906)  255,204  (town)';  467,^48 
(^ommune).  .  The  town  is  situated  on  the  Gulf  c^f  Genoa,  and  is 
the  chief  port  and  c6mmerciat  town  of  Ualyj  tjhe  seat  of  an 
archbishop, and  a  university,  t"he  headquarters  of  the  IV.  Italian 
army  corps,  and  a  strong  fortress.  T^he  city,  as  seen  froto  the 
sea,  is  "  built  nobly,"  and  deserves  the  title  it  lias  acquired  or 
a^umed  of  the  Superb,  ^^indiiig'  only  a  small  sp^ce  of  level 
ground' along  the  shore,  it  has  been  obliged  ^o  dimb  the  lower 
hHls  of  the  I4gurian  Alps,  which  afford  maiiy  a  coign  of  vantage 
for  the  effective  display  of  its  architectural  magnificeii^.  'The 
original  nucleus  of  the  city  Is  that  portion  whicU  lies  tO  the  east 
of  the  port  ih  the  neighbourhood  of  the  old  pier  (Molo  "Vecchio). 
In  the  loth  century  it  began  to  feel  a  lack  of  TQonl  TyitHin  ^he 
limits  of  its  fortifications;  and  accordingly,  in  the  middle  of 
the  12th, century,  it  was  found  necessary  to  ex,tend  the  line  of 
circu'mvallation.  Even  this  second  Circuit,  howevef,  was  of 
small  compass,  and  it  was  not  till  1320-1330  that  a  third  Hrid 
took  in  the  greater  part  of  the  'modem  site  of  the  city  proper. 
This  presented  about  3  m.  'of  rampart  towards  the  land  side, 
and  can  still  be  easily  traced  from  point  to  point  through  the 
city,  though  large  portions,  especially  towards  the  east,  have 
been  dismantled.  The  present  line  of  circumvallation  dates 
frcnn  16:16-1639,  the  period  when  the  independence,  of  Genoa 
was  threatened  by  the  dukes  of  Savoy.  From  the'  mouth  of 
the  Bisagno  in  the  east;  and  from  tbe  lightboase  point  in  the  vest, 
it  stretches  inland  ovei*  hill  and  dale  to  thft  great  fort  of  Sperone, 
i.e.  the  Spur,  on  the  summits  of  Mdnte  Peraldp  at  d  height  of 
1650  ft., — the  circuit  being  little  less  thain  12  m.,  and  all  the 
important  points  along  the  line  being  defended  by  forlsw 
batteries. 

A  portion  of  the  enclosed  area  is  open  country,  dotted  only  here 
and,  there  with  houses  and  gardens.   There  are  eight  gates,  the 
more  important  bdng  Porta  Pik  and  Porta  Romaoa.  towards  the  i 
ea^,8ndtheFdrtalAntemaorLigfathou9eGatetothe'4rest.  The 
mam  architecttual  featujds  c/t  Genoa  are  itfc  thedieval  cbnrchn,  \ 
wUb'Stiiped  facades  of  Uack  and  whit^  , marble,  pmd  its  magnifi- 
cent i6tb«oeatury  palaces. ,  The  earlier  diiircfaes.  of  Genoa  show 
a  itriieture  of  French  Rortiftnesque  and  thePIsan  style — they  are 
mostly  basilicas  with  transepts,  and  as  a  rule  a  small  dome; 
the  pillars;  are  sometimes  ancient  columns,  and  sometimes 
.fmned  of  alternate  layers  of  black  and  white  marble.  The 
facades  are  simple,  ^hout  galleries,  having  only  pUwters. 
prOjJecting  from  the  wall,  and  are  also  alternately  Mack  attd 
white.    This  style  continued  in  Gothic  times  ^so'.    The  oldest . 
i»S.  Maria di  Castello  (ifth  century),  the  colnmns  and  capitals 
of  whidi  are  afanost  all  antique.    S.  Cos^a,  ^.  Dohato'(with 
remains  of  the  lotfa-century  buildihg)  and  otltiers  bdong  to  the 


■lath  ceritury>      '9*  C^oV^ni  '£  Ff4,  S.  Agostino  (with  a  fine 
campanile),  S.  'Stefano,  S.  Matteo  and  others  to  th6  13th.  The' 
famous  painting  of  the  mahyrdom  dt  S.  Stef^en,  by  (^uh'o 
Romano,  carried  off  by  Napoleon  in  i8zi,  was  restored  to  S. 
Stefaho  in  r8r5.   S.  Matteo,  tbe  church  of  the  D'Oria  or  Doria 
family,  was -founded  in  11 26  by  Martino  Doria.   The  facade 
dates  from  I278,  and  the  interior  of  the  edifice  dates  in  the  main 
from  1543.   In  the  crypt  is  the  tomb  of  Andrea  Doria  by 
Montoisoli,  and  above  the  main  altar  h&ngs  the  dagger  presented 
to  the  doge  by  Pope  Paul  III.   To  the  left  of  the  churdt  is  an 
exquiste  cloister  of  1308  with  double  ojlumnj,  in  which  a  miMber 
of  itacriptiotts  r^fng  to  the  Doria' family  utd  abb  the  staMe  - 
of  Antfirea  Dor&'by'MoBtorsoH  are  preserved.   The'Uttle  sqnaie 
id  front  of  the  ehurch  is  surrounded  by  Gothlcpalacesttf  the  Doria 
family.   Of  the  churches  the  principal  is  the  comparatively 
small  cathedral  of  S:  Lorenio.   Tradition  makes  its  firat  founda- 
tion contemporary  with  St  Lawrence  hiiti^lf;  and  a  document  ' 
of  gS?  Imi^ies  that  it  was  even  tfate  the  raetropoHtan  church. 
RecOhstruct!ed  about  th^  ^d'of  the  xith  and  beginning  <^  the: 
i2ih  century,  H  Iras  formally  consecrates^  by  POpe  Gdlasius  II. ; 
ioii  the  liBth  Of  ^)ctob(^  11x8;  and  since  then^  has  undergone 
ia  la^  ntthtber  of  ezten^ve  though  partial  Mstc^lions.'  Thfr* 
facade;  ii^th  fts  three  eUborate  dobrwtfys,  belongffto'the  i4tb" 
century  and  Is  a  copy*  of  Fr«»di' iiwdels«f  the  xjthi- -  llke'two 
^e  tiortds  <^th  RmiifttieSqiW  «fctttptttres' btetf  to  tfa«  x'it^ 
;i4th  ceta'turies.'  SMnti  )iagatt  ti^efs  are  bulleintd  the  tn^. 
The'fiaterfor  was  reHtdft  in  t^6i,  the  old  columns  being  tjAcA." 
Hie  belf  ty,  which  tises  abttvetheright-hftnd  dooir#liy.  Was  erected 
^bout  1526  by  the 'doge;  Ottaviano  da  Camfkrfragoso,  find  the' 
cupola  Was  erected  after  the  designs     the  architect  Galeaezo' 
Aiessi  in  1567.   The  fine  fearly  Renaissance  (-r44B)  sculptaral  - 
idecorations  of  the^  chapel- of  S.  ^ofan  the  Bliptist  #ere  to 
iDoitiehlco  Oagini  of  .^t^he  ou  tbe  Lake  of  Lugano,  wb6  Itttef - 
tran^erred  his  activities  ^o  Keples  and  Palet-mt^,  and  Othto- 
Lombard  tA^ra.   An  edict  of  Innocent  VIU.  f biblds  ivb&f «b" 
t6  enter- the  dttpel  «]i«ept  dn'one  day  In  the-yeiat.  'Iwihi- 
treasury  of  the  cat3iedral 'fii  k  is^^^SkdtiiA  sflvtt'  biotatruice^ 
idating  f^m  1553,  tthd  an  oetagoBat  bofH,'  the  Saen  Catinb,' 
(btwoght  from  Caesarea  in  irot,'whidi  corresponds  to  the  de^' 
Bcriptions  given  of  the  Holy  Gr^,  and  was  long  regardcMl  as  an  - 
emendd  of  matdiless  value,  but^a^  found  *heri  bk)ken  AtPhris,' 
Iwhither  it  had  been  carried  by  Napoleon  I.,  to  b%  only  a  remark' 
able  piece  of  ancient  gla^.   The  chol^-stalls  'ate  a  ^ety  fihe ' 
>vork  of  the  15th  century  and  later,  ntth  inta¥»as.  '  Ntear  the' 
cathedral  is  a  ^maU  lath-ttfiituryi^?)  ctoister. '       ■     :  ' 
Of  older  date  Chan' the i!athedra1  is  the  church  of  S.  Ambrose  - 
and  S.  Andrew,  if  its  first  foundation  be  correctly  assigned  to - 
the  Milanese  bishop  Honoratos  of  the-dtb  century;  but  the' 
present  edifice  Is  due  to  the  Society  tif  Tesos,  who  bb^^iMd ' 
possesion  oFthediurch  In  tjfSy.  •  Thelntenoris  richly ide<jorat«id' 
and  contains  the   Circumcision'*  and  "St  Ignatius'* by  Rubens, 
and  the  "  Assumption  "  of  Gnldo  Real.   Th6  ^tiAutiziata  d«l' 
Guastato  is  one  of  the  largest  ichurches  &i  th6  city,  erected  in 
1 587.   It  is  ia  cruciform  atrticture;  with  a  dome,  and  the  central 
nave  is  supported  by  fourteen  Corinthian  columns  of  white 
marble.   To  the  otherwise  unfinished  brick  fo^de  a  porta!  borne' 
by  marble  columns  was  added  in  18^3.   The  interior  Is' i^Vefed 
with  gilding  and  frescoes  of  the  17th  century,  and  Is  somewhat - 
overtraded  with  rich  decoration,  wl^e  a  range  of  white  marble ' 
jcdlumns  supports  tbe  nave.    Santa  'hbria  d^e  Vlgne  probably 
<lat  es  from  the  9th  century,  but  the  present  iritriicture  was  erected  - 
in  1^6.   Ihe  campanile,  however,  is  a'rettartcable  Wwck  of  the 
ijtH  century.   Adjoining  the  church  is  a  ruifaed  d<nMer  ^'the 
nth  century.   San  Siro,  originally  the  **  Chutch  of  the  Apostles* 
and  the  cathedral  of  Genoa,  was  rebnilt  by  theBenedictinfesin 
the  nth  century,  and  restored  and  enlarged  by  the  Theatines 
3ri  1576,  the  facade  being  added  in  1830;  in  this  church  in  i33<>' 
Simone  Boccanera  was  elected  first  doge  of  Genoa.   SantA  Maria 
di  Carignano,  or  more  Cfttrrttly  Santfi  Maria  "AsSttftta  e  SS. 
;Fabiano  e  Sebastian^,'  bblongS  maihly  to  the  i6th  ceftfuty,  and 
|ws(^  'designed  by  Ga)e»zzo  AlessI,  in  Imitation  of  Bramante's 
■plan  for  S.  Peter's  at  Rome,  as  it  was  then  beittg'«toc«{«d  -by 
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I4ichel«ngeV)>  Tbe  interior  is  fine,  ha^onioua.^d  restraioed, , 
Panted  in  wiiite,,fnd,grey,,  while  the  coloufing  of  the  eztenor, 
is  less,  pleasing. .  Froin  the.  highest.  Ji^Uery  o^  the  dopi^368 
ft.  al»ove  the  sea-level,  and  194  £t.  aboye  th^  ^xo^fAuA  magoifi- . 
cent  view  is  obtained  of  the, city  and  the  A^^bouri^E(:9p{^t, - 
^{tuldij^  of  Uie  15th  century  do  not  ocoqty  ^  ii^yto^tant 
place.  iQ;Gaio9,,,bHt  t^e.  are.  some  small  private Jiouses  and 
remains  5^ul|ptural-deooia,tioa  of  the  Ear^y  .^Dftfssance  to  be 
seen  in  the  older  portions-of  the  town.  THo  palaces  of  the  G^npese 
p^flriciaios,  famous  for^beir  sumptu^vs  aichit^ectu^^,  (heir  gen«ra,l ; 
eS^ctiyen^  .(.though  th^  architeqturid  details  are  often  faulty  if 
closely  exac9iiicid),.and  thdr  artiptiq,  collectipnSi  were  maoy  ,of : 
t^«B»  built  i^  lij^e  latter  part  of  the  i^tb  oentiury  by)  Gaie^zit, 
AlosNj  9,  pupil  of  Michelangelo,  who^- style  is  of  9a  iroposmg;! 
apd-.-imifo^  chax^cter;  and  display. m^^^pus  ingenuity  in 
v^fig  a  .limited;  or. lu^fLvouj^able,  site.tp  .^bq  great^t  adv^tag^, 
Several  ofi  the  vil}aq,i}i,tbe  yidaity.flf  t^et  city  9re>«lfP  bis.wodi;. 
Hie, Via  Gwibald^.w  flanked  by  a  BMQce8»QB;o{,piagpificent 
pvJbces,  chjef  among  wbich  is  the.Pali^zo  .Ros^,.sDx;aUedfram, 
it^  C0I01V.  F^nnei^y  ^e  pfdace  of  the  3ng|aQle-Sale  family,; 
it- WW  pr^ii^  hy  th?  ^ufiieps  of  Camera  to  the  city.ip  ;^74i- 
ailmg  witbite/V*lwabi?,«»Ht^9ts,.its.Jibrafy.^nd  picture, g^^lery, 
^bfch  iQcludes  ifine  i»amii4es>  nf  .Pyfk,  aotd  JP^ris  Bordone. 
The  PjdfzzQti^vnic^ale,  IjluUf.  1^,  I^ofcp.IfUrago  tb^  end  of 
the  ?$tb  centjiry,  .qijfle  the  pnspitutX;  of.  th?;  ,4v^fe*;  ci^,T»|Tip,  has  a 
b^iAtilul.  eatjca^e. court  and  a  iMPguv  ;^af;ed  gajr^en  fronting 
a  aK^&.8taircawiof  m^ij^e  iv^iicbslpa^  |b»  th^  q>acious  ooj^nc^ 
chamber.  .,  .ln,a«ia4iQMMpg-l?»(»iL.AT^P1=9$^  bxonj«  tabl^ 
dating  irom.  U7-V'C.  (se«.  belowilj .^ittqg^b  letters,  gf 
Cotumbus,  And  the  vK^n  of  Fpgivu^ii  also  a  native  of  Genpa. 
O^ioulfi  ih^  .Pala^  I^ossq  the:  Fa}a^  Bi^co,  »  palace  full 
of.art,tirea9tues:ba(mmtbed.tq.tbe.city  by>tbe,diAche8s  of  GalUera 
lippn  httr,  deaJUi  'ifl  11389,  .findi'subs^quentjy  c^nrverted  i;^iPr,a, 
muwum.  ,  The  Ji.oman  ^tiqui^  J^eia  pr^sf^ed  l^)|Blpng  tot 
o^er  places^Lu^a,  Libani^i.ttc^ ,  Tbe,  Adorns,  ,Qiorgio  i)pria 
(bflMi  ff)nt*jftipg,fl?ial}  but  choice  picture'gajl.erie?),  Parodi  and 
Sen^.-ajMit  P^bpr.pala^^.W-tbjer  sj^re^ti^vfe  jj-prthyipf;  pieation, 
"^e  yiaBalia  ag^in  contains  ^  number  of  palac^.  ,Tb<;  Purazzo 
FaJOavicini  palacs  has.  a  noble  faiC^  9114  staircase  and  a  rich 
p^turp-gaUery.  .T^p.stzeft  taW  jts  name,  h9wever,  from  the 
PaU^i^albi-Sonawit  vhjcb  has  Doric  .pftkuiiia^es  and  a  fine 
orangery.  The  Palmo  deU.'  Univera^t&  .l^  .iui  .extrem^y  4°^ 
CQiirt  a^id' sitaircase  of  the.  early  i7tii  ^(nry.  Tbe  Palazzo 
Ref4e-,is  al£K>  handponi0  but  son);^wbat  ^lat^r.  The  Palazzo 
Doria  in  the  Piazza-del  Frindpe,  pres^nte^i  to  .Andrea  J)oria 
by  the  QeDoeae,ia,j[5;za,  is  ion  fl^e  o.t^her^hand  earlierj.^t.  was 
reipodeUed  in  1 5  39  by  Montorsoli  and  decorated  with  ^e  frescoes 
by  i  Perino  4fd  Vaga<  .Tb&  old  palf^e  of  the  doge^  originally 
a  bwldiJig  of  the  i3thicqntury,j  t9'wl;^(;h,tbe  tower  alone  beioogs,, 
thfi,  r«»t  of  the  ,hnil<fipg.-h"ayTig  .be^n  ,r]env>dedled  in  th;c.  i6th. 
century  and  mpdecni^d  after  a  fire  in  i7-77pstandsin  tl^  Piazza 
Umb^etq.  ^,Tii9P  »^  tbp  :  catb^d^ .  now  contains ,  the 
teljegrvpb- and^^pthw  goyenu^fnt- offices.  AnotJwr  very  £ne 
bfjiUding  is  1^  Gothic  Pala^.  41.  Gio^gip,  neau;  thi^  harbour, 
dating  &om,;i^ut  ia6p,  occupied. from  ;4o8  to.  1797  by  the 
B^fKji.  <)i  S.  Giprgiff,  apd  cqnver|:,^d  into  aproduce  exchange. 
Tiho  .Qa^npoi  Sant^  qj\  iCimitero  di  S,tag;lienOj  about  1}  m.  from 
theicity  on.  the  bankj»  of  the  i^isagnq,:  is  qne  ottjie  chief  features  of 
Genoa;, its  situation  is.of.gr^t  natural  beauty  and  it  is  recoark- 
able  foriits  sepnlcfaral  monuments,  many  of  whifih  have  been 
executed  by  .the  foremost'  squdptoi^  of  mo.dem  Italy..  The 
imiversitiy,.  founded  in,  1471,  is. a  flourishing  ijo^titi^tion,. with 
faculties  in  law,  nie^ine,  n^turaf  science,  engineering ,  and 
philosophy.  Attachp^  to  it  arq  library,  an  observatory,,  a 
betaiucu- g«r^,,'and  a  pfayMcai  jm^,  n4^ui»l  faistoiy  museum. 
Genoa  jsiahu.well  v^iplied  .w^th  t^qboical.  sdioqls  {tn4  other 
institutions -for  higher  education,  wiiile  taapk  provisi^i^^is  .madc^ 
f9r.[«hnaiy  education.  The  hpspitjds  and  the  asylum  fgr  the. 
po<x-  are  among  ::t^;£ne&t  institUgtipni^  o|  ti^eic  kind,  in  Italy. 
MentiQB,.Ec^t,pJs9  b*  made  of  ^tbe^  Afa^emy  of  Fine  Arf^s,  .tbe, 
naunicipa)  .iibBftiy,  the  ^ ca;^  Teatip  Qario  Fe^ce  and  the  Ver^i. 
lUtifM^  ^.^^iO     .    -.V  •  ,.    ,-  »; 


Tb^  irr^isr  rdief  o£  jts,  site  and  its  long  con^aement  within 
the  limits  .9f  fortificativnar  ffhicb,  It;  had  outgrown,  have  both 
contributed  to  render- Genoa  a,pi(:tiijesAUC,a>nfusion.of  narrow 
streets,  lanes  and,,aUeys,  varied,  with,  stairways  rlitn^'pg  (be 
'Steeper  skrpi*  and  bridges  i^smning  the  de^>er  valleys.  Large 
portionsrof  .the  .town- ace (fn^fcqssible-  to  oi(diniiy  carriages,  and 
many  of  the  important  streets  have  very,  little  room  fc^  traffic 
In  modei;n  times,  however,  a  number  of  fine  streets  and  squares 
with  beautiful  gardens  have  been  laid  out.  The  Piazza  Ferrari, . 
a  large  irregular  space,  is. the  chie^  foctis  of  traffic  and  the  centre 
of  the  Genoese  tramway  ^»<;?fl:ji  '}t,  is  embellished  with  a  fine 
equestrian  statue  of .  Garibaldi,  unveiled  in  1893,  which  stfMsds^ . 
jin  fronjt'Of  the  Teat;rp  Carlo  Felice.  Leading  f^om  this  piazea 
iis  the  Via  Venti  Set{tanbice,  a  bixiad,,  iumdsome  street,  laid  out 
since  1887,  leading  soutb|ea§t-.tp  (J^e.Ppnte  Pila,,the  cenjxal 
bridge  over  the,  Bisagno.  The  street!  .is  itself  .sjpjann^,  by.  .44 
elegant,  bridge  canying  the.  Corso  A>^<i^.  Fodesta,  a  modern 
avenue  on'  the  hraghts  above.  Adjoining  thp  church  of  the 
Madonna  ddla  Consolacione  ia-t|ie,  new  piarket,  a  building  of 
no  Uttle  bekuty.  The  Via -Roma,  another:  in:^}OEtant  centre 
[traffic  whjch  gives  on  tc*  the  Via  Ckrld  FeHce  neai'  the  Piazxa 
Ferrari,  leads  to^the  Pia^raa,  C6rvrttto,.Jn 'the  centre' of -Whith  ■ 
stands  the  oolospol.  efliiestrian  statue,  ol  Victor  Emnianuel  JX.'! 
To  the.  left  is  the  Villet;ta.Dinegro,  ^  beautiful  park  belo^gip^  to 
the  city,  decorated  with  cascades  and  a  number  of  $ta{ues"a^d 
bjists  of  proniinent  statesmen  apd  cirif?ens.  To  the ,  rjght,  is .' 
ianother  part,  .the  Acquasola,  laid.bui  in  1837  on  the  site  of  the 
old  ramparts,  .  3n  thcjwest  of  tbi^  ci^,  in  front  of  the  principal 
statioUf  is  tbf^  JPxazisk,  Acquaverde. '  On,the  n9rth  side^  efiabowere^ ' 
in,palm.trees,  is  a  great  statue  of  Coltunbus,  at  whose  f^t  kneels ' 
the 'figure,.  qf  .A'ifi^^^^  (^posite  is  .the  Palazzo  Fafaggiana, 
with  scenes  from  the  life  of  Columli^  in  relief  co)  jts  marble 
pecfiment.  Among  other  modern  tboroughfares,  .the  Via  di 
CirconvaUfi^ione  a  Monte,  laid  oi^t  since  2876  on  the  bnis  at  the 
baclf  of  ^h?,  town,  leads  by  many  ,curves  from  the  Piazza  Manin 
along  the  lull-tpps  westward,  and  i^nally  descends  into  the  piazza 
Ac<^v^de;  itjsentire  lengthis  traversed  by  an  electric  tramway, ' 
and  it  comn^^  magnificent  views  of  the  town.  ,A  similar 
Toad^  t]^e  Via  di  Circonvallazione  a.  Mare,  was  laid  out  in  1S937 
189s  on  the- site,  of  the.  outer  ramparts^,  and  skirts  the  sea- 
front  fron^  the  Piazaa  ;Cavoi^  to  t^^  m,ontJ|i'of  tbe  3isagno, 
thence  ascending  the  ri|^t  bank  to  the  ponte  Pila.  .  Genoa 
is  remarkably  well  served  with  electric  tramways,  which  are 
fonnd  in  all  the  wider  street,  an4  run,  often  through  tunnels, 
into  the  suburbs  and  to  the  surrounding  country  on  the  east  as 
far  aa  Neryi  and  to  Pegli  on  the  ^est.  Xbr^e  funicular  railways 
from  different  points  of  the  city  ^ve'  access  to  tbe  highest  parts 

of  the  hills  behind  the  town.i . '      .  .  ,'  '. 

Though  its  existence  as  a  maritime  power  ,weU  or^nalty  ^e  to 
its  port,     is  only  since- 1870  that  Genoa  has  provided  the  cob- 
vekuences  neoeesary  for'  the  modern  development  of  its- trade, 
the  duke.af.Catltcra'fi  gift  of  £8oojOQP  to  the  cHy  m  1875  being 
devoted  to  this  purpQse.j    A  fiirther  enlargement  of  the  harbour  was 
necessitated  upon  the  opening  of  the  St  Gotthard  tunnel' in  1882, 
which  extended  the  c6mm^rciaT  range' of  the  port  through  Switzerland 
imto  Germany. '  The  <^d .  harbour  is  aemi-ctniu!ar  10  shape, '  292 
acres  in  area,  with  numerous  quays,  and  protected  by  moles  from' 
southern  .and  south-westerly  ^yii^d^.    An  outer  harbour,  247  acres 
in  area,  has  been  constructM  in'front  of  this  by  extending  the  ^olo 
Nuovo  by  the  Molo  Duca  di  Galliera,  and  another  basin,  the  Vittorio  - 
JBmanuele  ill.i  -for  coal  vessels,  with  an  area  of  06  acres,  is  in  couree- 
of  construction  to  thewest  of  this,  between  it  iaJici:the  lofty  lighthouse  ^ 
;which xise?pn  the  promontory  at  ^he  south-west  extremity  of  the, 
harbour.   This  Dasm,is'  to  be  entered'  from  both  the  east  and  the 
west,  and  allows  for  a  future  extienBion  in  front     San  Pier  d'AreaiEt 
as  far  as  the-m<Mth  of  the  river  Poloevera.  -  TheportiadndniAntion  - 
was  placed  under  an  atltoffqinous  harboivr  board  {consor»io)  in  1993- 
The  largest  ships  caii  .enter  the  harbour,  which  has  a  minimum  depth 
of  30  ft.;  it  has'two'  diV  docks,  a  graving  dock  and  a  floating  dry 
dock.   Ven-  large  warenouses  have  Been  constructed.    The  exiorts 
are  olive  oil,  hemp,  flax,  'rioe,  £ruitv  wine,'hata,  cheese.  Steely  verveta,' 
glovesi  flour,  paper,  909P  and  marble,  while  the  main  imports  are 
coaL  cottont  grain,  majch^^ry.  &c.    Gei^. has. a, large  emigrant 
traffic  with' America,  and  a  large  general  passenger  steamer  traffic 
both  for  America  and  for  the  EsWt. 

'  The;  development  of  industry  has  kept  pace  ynth  that  M  the 
harbotir.  'The'  Ansaldo  shipbuilding  vards  construct  armoured 
.c^inser*  Jtioi;h  for  .li^  IteUan  ijayy^.ana^f^.  fore^^n  go 
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'■The  Odsro  yards,  for  the  ^mstraetiofi  of  laeidi^  and  paaaeager 
tteamet*,  have  booi  aimyaiiy  extended,  and  t^e  foce  yard  is 
important.  A  number  of  foundries  and  tnetallurgical  works  supply 
materi  affoT  repairs  and  shipbuilding.  The  su^r-refining  industry 
has  bceti  introduced  by  two  important  companies,  and  most  of  the 
■capital  employed  in  sugw-refimng  in  other  parts  of  Italy  has  been 
Aubsaribed  at  Genoa,  vnae  tto  adwaistiBtive  offices  oi  the  princi^l 
companies  and  individual  renners  are  atuated.  The  old  industries 
of  macaroni  and  cognate  products  maintain  their  superiority. 
Tanneries  and  cotton-spinning  and  weaving  mtlis  have  conBiderably 
extended  thivughout  toe  ocovince.  Cement  works  have  acquired 
an  extension  previously  uttWown,  more  than  thirty  firms  beii%  now 
engaged  in  that  branch  of  industry.  The  manufactures  of  crystal- 
lized fruits  and  of  filigree  silver-worlc  may  also  be  mentioned.  The 
trade  of  the  port  increased  from  welt  under  i,oOo,doQ  tons  in  1876 
to  61 164,673  metric  tons  la  1906  (the  tatter  fieiiR,bowenrer,  includes 
home  trade  in  a  proportion  of  about  xa  %}.  Of  this  large  total 
5.365.344  tons  are  imports  and  only  799^19  tons  are  exports,  and, 
companng  1906  with  1905,  we  have  a  decrease  of  ^4,355  tons  on 
'the  exports,  and  an  increase  of  456,123  tons  on  the  in^Kirts.  The 
^ect  upon' the' railway  pnobbm- is  of:  course  very  great,  inaamich 
as,  while  the  su(^y  of  truob  ^uircxj  per,  d^y  ut  1906  was  from 
lOOQ  to  xsoo,  about  .80%  of  thes^  had  to  pe  sent  down  empty  to  the 
,Iiarbour.  Of  the  four  main  lines  which  centre  on  Genoa — (i)  to, 
Kovl,  which  is  the  junction  for  AlessandriS,  where  lines  diverge  tb 
Turin  and  France  via  the  Mont  Cenis,andtaKovaraandSwitzenand 
-aoid  France  via  the  Slnmloo,  and  for  Miiaa;  (2)  tx>  Ao^ui  and  Pied- 
mont; (3)  to  Savona,  VentfraigUa  ,aa4  the  French  Riviera,  along 
the  coast;  (4)  to  Spe^a  and  Pisa — the  fi^  tine  has  to  take  no  less 
than  y8%  ai  the  traffic.  Tt  has  ntdeett'ti^'alteriutive  dftttble. 
'lines' for  Che  passage  overithe  ApeiUuneo,-  but  one  .of  .them  .bad  a' 
.^maiamiuft  gradieitt  of  ;i  :  18  and  a  tuno^l.^ifver  9  m.  long,  and  the 
tt^er  has  a  maximiun  gradient  of  J  :  69.  apda  tunnel  over  5  m.  long. 
A  mafshalling  station  costing  some  £8cto,oo6,  connected  directly 
'with  the  harbour  by  tunnels,  with  ^t'm.  of  rails,  captffate'of  taking' 
>3Ck)O  truclis,W«acoastrdcted  at  Campdssoia  100611^  San  Her 
if  AmUL  <thc4ugh  .which  till  then  tj^  traflfc  of  the  .fir^t  three  lines, 
rcfnvsentmg  05%  of,  the  toul.  had  to  pass).  It  »  computed  that 
soma  40%  of  the  total'  commerce  of  Italy  passes  through  Genoa; 
'  h  is  inaera  the  most  important  harbour  in  the  western  Memerranean, ' 
'with  the -excdptioa  of  Marseille,  witli  winch  it  carries  ad  a  keen 
-■rivalry.  Genoa  has  in  the' past  been  somewhat  handicapped  in 
the  race, by  the  insufficiency  of.  railway,  communication,  which, 
.owing  to  tne  mountains  which  encircle  it,  13  difficult  to  secure, 
ttiariy  tunnels  being  necessary.  The  general  condition  (rf  the  Italian' 
railways  has  also  alrected  it,  and  the.increafleU  traffic  iias  not  ahvayls 
.  fooDd  the  nccessanr  iacilities  la  the  way  a  pr9per  amount  of  trucks  1 
■  to  receive  the  goods  discharged,  leading  to, considerable  encumbrance 
(rf  the  port  and  consequent  diversion  of  a  certain  amount  of  trade 
elsewhere,  and  besides  this  to  serious  temporary  deficiencies  in  the 
teal  sutoply  «£  hprthem  I^y. 

The  imports  of,  Genoa-are  divided  into  four  main  classes:  abput 
.50%  of  tne.totskl  weight  is  cool,  grain  about  12%,  cotton  about 
6%,  and  miscellaneoiu  about  34%.  Of  the  coal  imports  tiie  great 
bulk  is  from  British  ports:  about  half  comes  from  Cardifi  and 
Barry,  one-tenth  from  other  Welsh  ports,  And^^h  iEnlid'  the  ^ne 
potts.  The  amount  shows  an  almost  con^oued  increase  from 
617,798  tons  in  1881,  to  2,737,019  in  1906.  The  total  of  shipping 
entered  in  1906  was  6586  vessels  with'a  tonnage  of  6,867442,  while 
that  deated  ina  661 1  vessels  ^Ch  a  tonnage  ^  6,682,104. 

Ristoty. — Genoa,  being  a  lunturel  harbour  of  tbe  £rst  rank, 
must  have  been  in  use  as  a  sea|»ert  as  early  as  navigation  began 
in  the  TyrrhcDian  Sea.^  We  hear  nothing  from  andent  authorities 
of  its  having  been  visited  or  occupied  by  the  Greeks^  but  the 
fliscovery  of  a  Greek  cemetery  of  the  4th  century  b.c^  proves 
It.  The  construction  of  the  Via  Veati  Setteinbre  gave  occiasaon 
folT  the  discovery  of  a  number  6f  :tonfbs,  85  in  all,  the  bulk  of 
which  datod  from  tbe  end'  of .  the  jitic  and  the  4th  centuries  b.c. 
The  bodies  had  in  all  cases  been  cremated,  and  were  buried  in 
amall  shaft  gtavns^  the  intennent  kself  being  cx>Tered  by  a  slab' 
of  limestone.  '  Hie  vases'  wiere'of  the  last  red  figure  style,  and^ 
were  mostly  imported 'from  ^Greece  or  Magna  Graecia^  while' 
the  bronze  objects  came  from  Etniria,  and  thti  broodies  {fiJmia^ , 
from  Gaul.  This  illustrates  the'eariy  importance  of  Genoa  as 
a  tradhig  port,  and  the  peoetpatwn  of  Greek  Customs,  inhumation 
bdng  the  usual  practice  of  the  Liguriaaai'  Genoa  is:  believed  to ' 
derive  its  name  from  the  fact  that  the  shape  of  this  (Mrtion  df  | 
'the coast  resembles  that  of  aknee  {gemi). 

We  hiuir  of  the  Romans  tottching  here  in  as6  B.at  and  of  its 
•deetructlon  by  the  Carthaginians  in  209.  B.c.,'aiid  immediaite 
RStMation  hy  the  Romans,  who  made'it  add-Flaoentia  tiidr^ 
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headquarters  against  tiie  Liguiians.  It  was  leaefaed  fobm  SiooBM 
by  the  Via  Aurelia,  which  ran  along  the  north-west  coast,  and 
its  prolongation,  which  later  acquired  the  name  of  tbc-  Via 
Aemilia  (Scauri);  fen:  the  latter  was  aaiy  constructed  in  109 
B.C.,  and  there  must  have  been  a  coast-road  long  before,  at  least 
as  early  as  143  b.c,  when  the  Via  Fostumia  iras  built  from 
Genua  through  Libaroa  (mod.  Sertavalle,  where  remaina  of  on 
amphitheatre  and  inscriptions  have  been  found),  Dertona,  Iria, 
Placentia,  Cremcna,  and  thence  eastwards.  We  also  have  an 
insertion  of  117  B.C.  (now  preserved  in  tbe  Pniaxao  If  unidpale 
at  Genoa)  giving  the  text  of  the  deceion  given  by  the  patroni, 
Q.  and  M.  Minudus,  of  Genua,  in  accordance  with  a  decree  of 
the  Roman  senate,  in  a  contrbvecsy  betwem  the  pec^le  of  Genua 
and  the  Langenses  or  Lai^ates  (^so  known  as  the  Viturii),  tlie 
inhabitants  of  a  neighbouring  hiU-town,  whidi  was  induded 
in  the  territory  of  Genua.  But  none  of  tlie^tther  inscriptions 
foand  in  Genoa  or  existing  tbere  at  the  present  day,  which  are 
practically  aUs^nkhial,  can  be  demonstrated  to  liave  bdotiged 
to  the  andent  dty;  it  is  equally  easy  to  suppbse  that  they'weie 
brouf^t  Jrom  eisewboe  'by-aea.  ^Mommsea.  tlx  Cor^  Inter .  Lot. 
V.  p.  884).  It  isonfyfrom  nscriptionB-of.olfterffadBStliit  we 
know  that  it  had  mnuiidpal  rij^its,  usA  tre  do  toot  know  at  what 
period  it  obtained  them.*  Qaaaical  authors  tell  «6  but  little  of 
it.^  Strabo  (iv.  6.  a,  p.  aos)  states  tlmt  it  exported  wood,  skins 
obd  hqney,  and  imported  p];ive-atland  wine,  though  Fliny  spealos 
of  the  wine  of  the  district  asith»bsst  of  Iiiguxja(H.Jir.)ziv>'67.)  . 

The  history  of  Genoa  during  the  dark  age8<  thsougiwut  the 
Lombaid  and  -Carolinian  petibds,is  but  the  repetition  at  ' the 
genival  history  of  the  Italian:  communes,  whicb  succeeded  tb 
snatctiihg  from  contending  [wiacciiand  bacons  the  first  clkarters 
of  their  freedom.  The  patriotic  spirit' and  naval  provess  of  tbe 
Genoese,  devdoped  in  thdr  defensive  irtiXB  asaindt  the  ^ftcens, 
led  tothefoundadoaofia  populariomsttti^Qn,  and  to  the  rapid 
growth  of  a  powekrful  marine.  -  Wnm  the  Aeecftity  of  leatuing 
together  against  thfe.CBmmon  .Saitacbn  foe,  Gcnoff  lOated  'nq^h 
Piaa'eariyddthe-tithcmtiiry.ia expelling  the  Modems  fnonft  tbe 
island  of  Sdifdinia,  but  the  .Satfdidian  territory  thus 'ajcqliired 
soon  furnished  occasions  of  jealoosy  to  the  coQqueriBgidlfea,<and 
theire  commenced  between  the  two  republtca  the  loi^  aavai  waiB 
d^ined  to  terminate  ao  fatally  ior  Fisa.  With  not  less  adrpitness 
than  Venice,  Genoa  saw  and  iaecured  ail  the  advantages  of  the 
great  carrying  trade  wMdi  the  crusades  created  between  Western 
Europe  and  the  East.  The  wwporta  wrested  at  the  saeie  period 
from  the  Saracens  along  the  Spanish  aad  Barbsxy  coeUs  became 
important  Genoese  Qokmies,  Whilstia  the  Levant)  im  the  ahwesbf 
the  Black  Sea,  axfd^ngthebankiS'Of  tbe  Euphrates  itwe-orocted 
Genoese  fortRaaes  of  great -afcicnitb.-  Not  :wDBdcii.  if  these  cmt- 
quest^  generated  ih  the  minds  of 'the  .VwiiftHanB  ood  the  Pisans 
fresh  jealousy  against  Genoa,  and  provoked  fresh  'snura;  but  the 
struggle  between  Geitoa.aad  -Fisa  was  brought  to  a  disastrous 
condusion  for  the  iMter  state  by  the  battle  of  Mdoriain  1984. 
,  The  commercial  and' i^val,  successes  of  the  <5enoese  during  tl;ie 
middle  ages,  were  tKe  more  remarkable  because,  unlike  thdr 
rivals,  the  Veiietiana,  they  mere,  the  unceasiiog  prey  to  intestine 
discord-Mhe  G«ndese  commons  and  nobles  fighting  against  each 
other,  rival,  factions  amongst  the  nobles  themsdv^  striving  to 
gra£^  the  supreme  power  in  the  state,  nobles  ond  conunonfi  alike 
invoking  the  arbitraiUan  and  rule  of  some  fordgn  captain  as  the 
ade  meattfi  of  obtahting  a  temporary  truce.  From  these  contests 
of  rival  nbblei,  fh  wMch  the  names  of  St^ola  and  Doria  jStond 
forth  witli  greatest  prominence,  G'^oa  was  soon  drawn  into,' t^e 
gmt'VOrtexof  theGudphond  GhibeUino  factions]  but  its-recpg- 
nition  of  fordgn  authority — successively  German,  Neapolttaivaiui 
Milanese — gave  way  to  a  st!ale  of  greater  independence  in  t$i^, 
when  the  government  assumed  a  more  permanent  form  'with  tHe 
appointment  of  the  first  doge^  an  office  fadd  at  Genoa  for  life,  ih 
the  person  of  Simone  Boccanera.  Alternate  victories  uuiddeals 
of  tlie  Venetians  and  Genoese — the  most  terrible  being  the  ddeat 
sustained  by  the  Venetians  at  Chloggiia:-iii' t3S9*t¥ikkHb  by 
cstabliabing.the  great  relative  inferiority  of  tbe  Genoese  rulers, 
who  Idl'tmdier  the  poirer  now  of  FtajKC,  now  of  tiie  Vitconti  of 
Milan.    The  Baaca  di  S«  GioiBio^.ii!jthJiU-.l«ige: 
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mainly  io  Conici,  ionnkd  during  tllis  periixl  the  most  stable 
ciement  in  the  state,  until  in  1538  the  natioaal  spirit  appeared  to 
regain  its  sadent  vigour  wlien  Andcea  Dona  succeeded  in 
throwing  off  the  French  domination  and  restoring  the  old  form  of 
government.  It  was  at  this  very  period — tbedoseof  the  1 5th  and 
commencement  of  the  i6th  cent  ury — that  the  genius  and  daring  of 
a  Genoese  mariner,  Christopher  Columbus,  gave  to  Spain  that  new 
world,  which  might  have  become  the  possession  of  his  native 
state,  had  Genoa  been  able  to  supply  him  witli  the  ships  and  sea- 
men wliich  be  so  earnestly  entreated  her  to  furnish.  The  govern- 
ment as  restored  by  Andrea  Doria,  with  certain  modtficatiotts 
tending  to  impart  to  it  a  more  conservative  character,  remained 
unchanged  until  the  outbreak  of  the  FrendL  Revolution  and  the 
creation  of  the  Lignrian  i^mblic  During  this  long  period  of 
nearly  three  <»hturies,  in  which  the  most  dramatic  incident  is  the 
conspiracy  oi  Fieschi,  the  Genoese  found  no  small  CTmpensation 
for  their  lost  traffic  in  the  East  in  the  vast  profits  which  they  nude 
as  the  bankers  of  the  Spanish  crown  and  outfitters  of  the  Spanish 
armies  and  fleeta  both  in  the  old  worid  and  the  new,  and  Genoa, 
more  fortunate  than  many  'Of  the  other  dties  of  Italy,  was' 
cemparativciy  immune  from  foreign  doiniaatioii. 

At  the  end  of  tbc  17th  century  the  city  was  bombarded  by  the 
French,  and  in  X746,  after  the  i^eat  of  Fiaoenzo,  surrendered  to 
the  AnstrianSi  who  were,  however,  soon  driven  ont.  Ajcevoltin 
Corsica,  which  began  in  1739,  was  soppressed.wkh  the  help  of  the ' 
Frcnchi  who  in  £768  to^  possession  of  the  ishmd  for  them- 
g^vtt  <su  CdRSiOA:  History),  :>  •   ,  . 

-  'The8hort-livedLlgurianirq>ubliewES»oon8wallovednpiiitbe; 
French  empire,  not,  however,  uatil.  Genda  had  been'  made  to 
experience,  by  the  teetible  privations  of  tlie  siege  when  Maas^na 
hdd  the  dty  against  the  Austrians  (tSoo) ,  all  that  was  meant  by  a 
partidpation  in  the  vicissitudes  oiF  the  French  Revolution.  In 
1S14  Genoa  rose  against  the  French,  on  the  assurance  given  by 
[x>rd  William' Bentinck  that  the  allies. would  restore  to  the  re- 
public its  independence.  It  had,  however,  been  determined  by  a 
stcrct  clause  of  the  treaty  of  Paris  that  Genoa  should  be  incorpor- , 
ated  with  the  dominions  of  the  king  of  Sardinia.  The  discontent . 
created  at  the  time  by  the  provision  of  the  treaty  of  Paris  as 
ctHifirmed  the  congress  of  Vienna  had  doubtless  no  slight  share 
in  keeping  alive  in  Genoa  the  republican  spirit  which,  through  the 
influence  of  a  young  OeiKwse' citizen,  Joseph  Mazdni,  assumed 
forms  of  permanent  menace  not  only  to  the  Sardinian  monarchy 
but  to  all  the  established  governments  of  the  penmsula.  Even 
the  material  benefits  accruing  from  the  union  with  Sardinia  and 
the  constitutional  liberty  accorded  to  all  his  subjects  by  King 
Charles  Albert  were  unable  to  prevent  the  republican  outbreak  of 
1S48,  when,  after  a  short  and  sharp  struggle,  the  city,  momentarily 
aeized  by  the  republican  party,  was  recovered  by  General  Aifonzo 
La  MarmtMra. 

Amone:  the  earlier  Genocfle  historians  the  most  Importafft  are- 
Bartolommeo  Fazio  and  Jacopo  Bracetli,  both  of  the  tsth  century, 
and  PaoJo  Partt^nopco,  Jacopo ,  Boffifadio,  Oberto  Foglietta  and 
Agostino,  Giustiniano  of  the  l6tli.  Paganetti  wrote  the  ecclesiastical' 
hutory  of  the  city ;'  and  AccinelH  and  Gaggero  collected  material . 
for  the  eodeaiastical  archaeology.  ■  The  memoirs  of  local  writers  and 
artists. M»c  treated, by  Softmni  and.  Ratti.  ■  Am<»ig  more  general 
works  are  Br&iuigny,  Uisfotre  de^  r&ioluiums  de  Gtnes  jusqu'en  1748 ; 
Scrra,  La  Staria  deir  onlica  Lteuria  e  di  Genova  rTurin,  1834); 
Varesi,  Storia  delta  repubUica  di  Genova  sino  al  1814  (Genoa,  1835- 
1839);  Canale,  Storia  dei  Geiumsi  (Genoa,  1844-1854),  Nnova 
■4s^ria  ddia  repubbUca  di  (]>eR«ra  (Florencei  I&58)t  and  StQria  delia 
np..4i.Gtnooa  daU'  tuma  iss8  ai  1550  (Genoa,  i#74)^;  Blumenthal, 
Zur  Verfassungs-  und  Verwalfun^sgescktckte  Genua's  tm  zzten  /ahr-  '■ 
hundeft  (Kalbe  an  dcr  Saale,  1872);  Mallison,  Studies  from  Genoese 
Hittorf  {London,  1875).  The  Liber  jitrium  teipuhlioae  OmUauis, 
was  edited  by  Ricotti  in  the  7th,.  8th  and  gith  volume*  of  the  Monu- ' 
itMtfa  histortae-  patriae  (Turin,  i854--iB57)-  A  grc^t  variety  of 
interesting  mattef  will  be  found  in  the  Aui  della  Societd.  Ltgure  di 
Storia  patria  (1861  sqq.),  and  in  the  Giomale  LieusHco  di  areheologia,, 
itarid,  e  belle  arii.  The  history  ol  the  university  has  been  writtiani 
by  Ijortnao  Isnardir  andicontinucd  by  Em^CdcaM-iaivds^^C^Qa).  \ 

dBAOVBSf,  ANfONIO  (1712-176^),  Italian  writer  on  philo-j 
sbphy  and  pdlitkal  economy,  was  bom  at  GdstigHond)  i^r: 
'Salerno,  on  the  MtofNo^embflM^ta.  Hewasedilicateid  for  thel 
^httnUr,  and,  ftftdr  8«mfeih«sica(ftuij  took  orders  in  1736  at  Saklrh6,i 


where  he  was  appdintcd  professor  el  doquence  at  the  theologiciil 
seminary.  During  this  period  of  his  life  he  began  the  study  <rf 
phUosf^hy,  being  especially  attracted  by  Locke.  Dissatisfied 
with  ecclesiastical  life,  Genovesi  resigned  his  post,  and  qualified 
as  an  advocate  at  Rome.  Finding  law  as  distasteful  as  theology, 
he  devoted  himself  entirely  to  philosophy,  of  which  he  was 
appointed  extraordinary  professor  in  the  university  of  Naples. 
His  first  works  were  Eletnenta  Metaphysicae  (1743  et  seq.)  and 
Logica  (1745).  The  former  is  divided  into  four  parts,  Ontosophy, 
Cosmosophy,  Theosophy,  Psycfaosopfay,  supplemented  by  a 
treatise  on  ethics  and  a  d^ertation  on  first  causes.  The  LogiCt 
an  eminently  practical  work,  written  from  the  point  of  view  of 
Locke,  is  in  five  parts,  dealing  with  (i>  the  nature  of  the  human 
mind,  its  faculties  md  operations;  (2)  ideas  and  tbdr  kinds;  (3) 
the  true  and  the  false,  and  the  various  degrees  <A  knowledge;  (4) 
reasoning  and  argumentation;  (5)  method  and  the  ordering  of 
our  thoughts.  If  Genovest  does  nM  take  a  high  rank  in  philo- 
sophy, he  deserves  the  credit  of  h&ving  introduced  the  new  order 
of  ideas  into  Italy,  at  the  same  time  preserving  a  just  mean 
between  the  two  extremes  of  sensualism  and  idealism.  Although 
bitteriy  opposed  by  the  partisans  of  schc4astic  routine,  Genovesi 
found  inSuential  patrons,  amongst  them  Bartolomeo  Intieri,  a 
Florentine,  who  in  1754  founded  the  first  Italian  or  European 
chair  of  political  economy  (commence  and  meclianics),  on  coo- 
-dition  that  Gmovesi  should  be  the. first  professor,  and  that.it 
shoidd  never  be  held  an  ecde^astic.  The  feuit  of  Genovesi's 
prof»so^  labours  was  jthe  LetiotA  di  CoinmeMo,  the  ^tft 
complete  and  systematic  wort  h^  Italian  on  economics.  On  t^e 
wbole  he  bdoi^  to  the  "  Mercantile  "  school,  though^he  does  iiot 
regard  money  as  the  only  fbrta  of  wealth.  Spedally  noteworthy 
in  the  Lezioni  are  the  sections  on  human  wants  as  the  foundation 
of  econoiuic^l  theory,  0^  lal^ur  as  the  source  of  wealth,  on 
personal  services  as  economic  factors,  and  on  the  united  working 
of  the  great  industrial  functions.  He  advocated  freedom  of  the 
corn  trade,  reduction  of  the  number  of  religious  communities,  and 
deprecated  regulation  of  the  interest  on  loans.  In  the  spirit  of 
his  age  he  denotmoed  the  relics  of  medieval  institutions,  such  as 
entails  and  tenures  in  mortmain.  Gioja's  more  impntant  treatise 
owes  much  to  Genovesi's  lectured.  Genovesi  died  on  the  22nd  of 
September  1769,  .  ,  . 

See  C.  Ugoni,  Delia  ktteratura  itaUana  ntiJa  seeonda  metA  del  secoh 
XVIII  ((&0-1822);  A.  Fabroni,  Vilae  Itahrum  doctrina  excel- 
lenUum  (1778-1799);  R*  Bobba,  Conmemoraxidm  di  A.  GemMsi 
(Benevento,  1667). 

OENSONMfi.  ARHAND  (1758-1793),  French  politidan,  the 
son  of  a  military  surgeon,  was  born  at  Bordeaux  on  the  loth  of 
August  1758.  He  studied  law,  and  at  the  outbreak  of  the 
Revolution  was  an  advocate  of  t^e  parjemeot  of  Bordeaux.  In 
lygo  he  became  procureur  of  the  Commune,  and  in  July  1791  was 
elected  by  the  newly  created  depastment  of  the  Gironde  a  jpoei^ber 
of  the  court  of  appod.  In  the  same  year  Jie  was  elected  deputy  for 
the  department,  to  the  Legislative  Assembly.  As  reporter  of  the 
diplomatic  committee.  In  which  he  supported  the  policy -of  Brissot, 
he  proposed  two  of  the  most  revolutionary  measures  passed  by 
the  Assembly:  the  decree  of  accusation  against  the  king's  bifothefs 
(January  i,  179a),  and  the dedacation  of  war  against  the.kingof 
Bohemia  and  Hungary  {Apirii  20,  1792).  He  was  vigorous  in  his 
dentmciations  of  the  intrigues  of  the  court  and  of  the  "  Austrian 
committee  '';  but  the  violence  of  the  extreme  deoKicratS)  culmin- 
ating in  the  events  of  the  loth  of  August,  olanped  him;  and 
when  he  was  returned  to  the  National  Convention,  he  attacked  ■ 
the  Comnume  of  Paris  (October  24  and  25).  At  the  trial  of  Loujs 
XVI.  he  supported  an  appeal  to  the  people,  but  voted  ftNr-.the 
death  sentence.  As  a  meffibefi of  tike; Committee  o£  General 
D6fence,'dttd  as  president  of 'the  ConveiUion  (March  7-21, 1793)1 
he  shared  in  the  bitter  attacks  of  the  Girondists  on  the  MoMnNuw ; 
and  on  the  fatal  day  of  tlie  2nd  ot  June  lus  name  w«8;among,tite 
first  of  those  inscribed  or  .the  prosecution  List..  '  He>  was  tried  by 
Che  Revoluibionary  Tribunal  on  the  34th  of  October.  I7g[3>'icqn- 
idemned  !t»<  deathi<and  iguitiotined  on  tluf  ^i&t  M  ,the  .j^nth, 
disp^ying  on  the  sgaff^id;  a  s^tpic  fo^^titude.  .Gensonn^  .was 
accounted  one  of  the  most  brilliant  of  the  little  banc^j9if:bri}lift9t 
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c^tofs  'frohi  tBe  tSronde,  thotfg^  BSs -^oquence  was  soiinewbat; 
cold  and  lie  ^ways  read  1^  speeches.  ' 

OENTIAV,  bptanically  GetUianat  a  large  genus  of  berbaoeous 
plants  1>dongi'ng  tfx  the  natural  order  Gentianaceae.  The  genus 
comprises  about  300  species,— most  of  them  perennial  plants 
with  tufted  growth,  Rowing  in  Tiilly  or  mountainous  districts, 
chiefly  in  the  northern  hemisphere,  some  of  the  blue-flowered 
species  ascending  to  a  height  of  16,000  ft.  in  the  Himalaya 
Mountains.  The  leaves  are  opposite,  entire  and  smooth,  and 
often  strongly  ribbed.  The  flowers  have  a  persistent  4-  to  5- 
lobed  calyx  and  a  4-  to  5-Iobed  tubular  corolla;  the  stamens 
are  equal  in  number  to  the  lobes  of  the  corolla.  The  ovary  is 
<taie-.celled,  with  two  stigmas,  either  separate  and  rolled  back 
or  contiguous  and  funnel-shap^.  ilie  fruit  when  ripe  separates 
into  two  valvei,  and  contiuns  numerous  small  seeds.  T^e 
ihajorlty  of  the  genus  are  remarkal^Ie  tor  the  de^  or  brilliant 
blue  colour  of  their  blossoms,  tomparativefy  few  having  yellow, 
white,  or  more  rarely  red  flowers;  the  last  are  almost  ezc^sively 
found  in  the  Andes. 

■  Only  a  few  species  occur  in  Britain.'  G.  amardla  (felwort) 
and  G.  compestris  '&rc  small  annual  species  growing  on  chalky 
or  calcareous  hills,  and  bear  in  autumn  somewhat  tubular  pale 
purple  flowers;  the  Uitter  is  most  easily  distinguished  by  having 
two  of  the  lobes  of  the  calyx  larger  Uian  the  other  two,  while 
the  former  has  the  parts  of  the  calyx  in  fives,  and  equal  in  size. 
Some  intermediate  forms  between  these  two  spedes  occur, 
although  rarely,  in  England;  one  of  these,  G.  germanica,  h'as 
larger  flowers  of  a  bluer  tiot^  spreading  branches,  and  a  stouter 
steMJ '  Some  of  diese  forms  flow^  in  spring.  G.  pneunumanlke, 
the  Caladiian  -\nolet,.  is  a  ratlm  rare  peramfal  species,  growing 
in  mobt  heathy  places  from  Cumberiand  to  Xtorsetsfaire.'  Its 
average  height  is  from  6  to  9  in.  It  has  linear  leaves,  and  a 
bright  blue  corolla  1}  in.  long,  ^arited  externally  with  five 
greenish  bands,  is  without  hairs  fn  its  throat,  and  is  found  in 
peiiection  about  the  end  of  August.  It  is  the  handsomest  of 
the  British  species;  two  varieties  of  it  are  known  in  cultivation; 
one  with  spotted  and  the  other  With  white  flowers.  G.  vema 
and  G.  nivalis  are  small  species  with  brilliant  blue  flowers  and 
StaiXi:  leaves.  The  former  is  a  rare  and  local  perennial,  occurring, 
however,  in  Teesdale  and  the  county  of  Clare  In  Ireland  in  toler- 
able abundance.  It  has  a  tufted  haf)it  of  growth,  and  each  sterii' 
beaiB  odly  one  flow«r.  'It  is  $ometimes  cultivate  as  an  «dgtng. 
for  flower'  bordiers.'  G.  i^vt^is  in  Britain  occurs  01^  oh  a  f^' 
of'the  loftiest  Scotti^  mountains.  It  tfiflersfrom  the  last  fai' 
being  afl  ani^u^,  aiid  (i^Y^ng  &  more  ^^(^ed.  habit  of  growth,  ^nd ' 
iti  the  stem-'bearing  seVerd  flowers.  'O^  the  Swiss  mountai^is 
these  beautiful  little  plants  are  very  abundant;  and  the  splendid 
bhie  colour  of  masses  of  gentian  ip  flower  is  a  Sight  which,  when 
once  seen,  can  never  be  forgotten. '  I^or  ornamental  pufposes' 
several  species  are  cultivated.  ■  The  great  difficulty  of  growing 
thiem  successfully  renders  them,  however,  less  common  than  would 
o^lierw^  be  the  case;  although  very  hardy  when  once  estab- 
lished, they  are  very  impatient  of  removal,  and  rardy  flower 
well  luntil  the  third  year  After  planting.  Cf  the  ornamental' 
spedes:  fouAd  in  Bn^sh  gardens  some  of  tlie  prettiiest  are  G. 
aeoulir,  G.  G.  pyrmaica,  G.  bavaricd,  G.  septemfida  and 

Q.  gdida.  Perhaps  the  handsomest  ^d  most  eas0y  grown  ii^ 
the  first  named,  often  called  Getttiohella,  which  produces  its 
large  intensely  blue  flowers  early  in  the  spring. 

AH  the  species  of  the  genus  are  remarkable  for  possessing  an 
intense  but  pure  bitter  taste  and  tonjc  properties.  About  forty 
spedes  are  used  in  medidne  in  different  parts  of  the  world.  The 
name  of  felwort  given  to  G.  amarella,  but  occasionally  applied 
to  the  whole  genus,  is  stated  by  Dr  Prior  to  be  given  in  allusion 
to  these  properties— /e^  meaning  gall,  and  wort  a  plant.  In  the 
same  way  the  Chinese  call  G.  ascUpiadea,  and  the  Japanese  G. 
Svergeri,  "  dragon's  gall  plants,"  in  common  with  several  other 
bitter  plants  whose  roots  they  use  \n  medidne.  G.  camptstris 
is  sometimes:  used  in  Swedei^  and  other  northern  countries  as  a 
snbstittrte  for  hdips.  '  .  '  "  . 

'  By  far  the  most  important  of  the  species  used  in  medidne  Is 
G.  lUt^,  A  large  handsome  plant  ^  or  4  ft.  tfi^i'^j^Mwing  in  op«o 
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'gtiissy  places  on  the  Alps,  Apenidnei  an^  Pyrenees,  as  '#eD  as 
on  some  (rf  the  mountainous  ranges  of  France  and  .Germany^' 
tttoiding  as  far  east  as  Bosnia  and  the  Danubian  pxindpaliUes, 
It  has  large  oval  atron^-ribbed  leaves  and 'dense  whorls  of 
conspicuous  yeHbw  flowers.  Its  ose  In  medidne  is  <rf  very  ancient 
datp.  Pliny  and  Dioscorides'  mention  that  the  plant  was  noticed 
by  Gentius,  a  king  of  the  Illyrians,  living  180-167  b.c.,  from' 
whom  the  name  Gentiana  is  supposed  to  be  derived.  During 
the  middle  ages  it  was  much  employed  in  the  cure  of  disease, 
and  as  an  ingredient  in  counter-ppisons.  In  1552  Hieronymus 
Bock  (Tragus)  (1498-1554),  a  German  priest,  phyadan  and , 
botanist,  meatioBs  the  use  (tf  tlia  XDOt  as  a  metns  of  • 
wounds.  " 

The  root,  ^ch  ja  the  part  used  in  medidne,  is  tough  and 
flftpble,  scarcely  tnavched,  and  of  a  brownish  cc^our  and  qpongy 
IteztuK.  It  has  a.pure  bitter  taste  and  faint  distinctive  odour. 
The  bluer  prindplej- known  as  gmtiani»,  is  a  gjucoade,  strfnble 
in  Water  and  dcbh<^  It  can  be  decomposed  into  ghicoee  and 
gentiopicrin  by  the  action  of  dilute  minoral  adds.  It  is  not 
predicated  hy  tannin  or  subacetate  itl  lead.  A  solution  ei 
caustic  potash  or  soda  forms  with  ^ntianin  a  yellow,  solution, 
and  the  tincture  of  tbe  root  to  whioi  dther  of  these  alkalis  has 
been  added  loses  its  bitterness  in  a  few  days.  Gentian  root  also 
contains  getUianic  acid  (C14H10O1),  which  is  inert  and  tasteless. 
It  forms  pole  yellow  silky  crystals,  very  dightly  soluble  in  water 
or  ether,  but  soloMe  in  hot  strong  akoho]  and  in  aqueous  alkaline 
solutions.  This  substance  is  abo  called  gMtiamnj  gM<im  and 
gmHsic  acid* 

Hw  root  also  ooatains  x3  to  15%  <A  an  uncrjrstallisaUe 
sugar  called  ^;entian6se,  of  which  foct  advantage  has  kibg'  been 
taken  in  Siritzeriam£  and  Bavaria  for  the  ptoductkm  (rf  a  bitter 
cordial  spirit  called  MmianbrantUwein.  The  use  of  this  -spirit, 
e^>edaUy  in  Switserland,  has  sometimes  been  followed  by 
poi^ous  symptoms,  which  have  been  doubtfully  attributed 
to  inherent  narcotic  properties  possessed  by  some  species  of 
jgentian,  the  roots  of  which  may  have  been  indistirimiiiately 
collected  with  it;  but  it  is  qtute  possible  that  it  may  be  due  to 
the  contamination  of  the  root  with  that  of  Verairum  aihum,  a 
poisonous  plant  growing  at  the  sanSe  altitude,  and  having  leaves 
extraitdy  similar  in  appearance  and  sixe  to  tbose  of  G.  ItUek.  . 

Gentian  is  one  of  the  most  efiident  lA  the  dasa  of  substances, 
which  act  upon  the  stomach  so  as  to  invigorate  digesticm  and 
.thereby  increase  the  general  nutrition,  without  exerting  any 
idireot  influence. upon  any  other -porticm  of  Uie  body  tfaui  the; 
aiimentaiy  canal.  <  Having  a  plea&a^t  tast^  and  beiqy'  non-j 
astringent  (<>wiag  to  the  absence'^  tannic  add),  it  is  the  r^t' 
widely  used  of  all  bitter  tonics^  The  British  Pharmacopoda 
contains  ^  aqjueous  extract  (dose,  3-8  grains),  a  compound 
infusion  with  orange  and  lemOn-peel  (dose,  )-i  ounce),  and  a 
compound  tincture  with  oraftge.- peel  and  cardamoms  (<l6se  \-i 
drachm).    It  is  used  in  dyspepsia,  chlorosis,  anaemia  and 
'various  other  diseases,  in  which  the  tone  of  the  stomach  a^d; 
alimentary  canalis  defident,  and  is  soitnetimes  added  to  purgative 
medicines  to  increase  and  iBipt»ve< Uuir  action.  Ia  vetiainary' 
medidne  it  Is  also  used  aH^t  tonic,  ind  cnten  Into  a  wdl-known 
compound  called  diapenU  as  a  chief  ingredient. 

GKNUANACBAB  (the  gentian  family),  m  botany,  an  order  of 
Dicotyledons  belonging  to  the  sub-dasB  Sympetalae  or  Gamo- 
petalae,  and  containing  about  750  spedes  in  64  genera.  It  has  ' 
a  world-wide  distribution,  and  representatives  adapted  to  very 
various  conditions,  induding,  for  instance,  alpine  plants,  like 
the  true  gentians  ifientiana),  meadow  plants  such  as  the  British 
CWoro  ^er/o/ta/a  (yellow-Wort)  or  £ryrtraeaCente«ft«OT(centaury), 
marsh  plants  such  as  Menyanikes  U-ifoliaia  (bog-bean),  floating 
water  plants  such  as  Limnanthemtm,  or  stqipe  and  sea-coast 
plants  such  as  Ciundia.  They  are  annual  or  perennial  herbs, 
rardy  beanhing  ahriibby,  and  geiierally  growing  erect,  with  s 
'charaderistic  forked  manner  of  brandling;  the  A»atic  genub 
Crmvftfrdia  has-  a  climbing  stem;  they  are  often  low-growing 
and  caespitose,  as  in  the  a^ine  gentians. 

The  leaves  . are' in  decjjssating  pair*  (that  is,  each  pair  ,15  in  a,. 
•  I^a^  at  right  an|^  to.  t^e  preyi^^^tjor  suicqeeding,  pair)^  ex^  in;, 
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Meny^itUhes  and  a  few  allied  aquatic  or  marab  genera,  where  they  are 
alternate  or  radical.  Several  genera,  chiefly  American,  are  sapro- 
phytes, forming  slender  low-growing  herbs,  containine  little  or  no 
chlorophyll  sfid  with  tedves  reduced  to  scales;  such  art  Vayria 
and  Lriphaimas^  maxidy  troi^cal  American.  The  inflorescence  isi 
generally  cymoee,  often  dichasial,  recalling  that  of  Caryophyllaceae. 
the  lateral  branches  often  becoming  monochasial;  it  is  sometimes 
reduced  to  a  few  flowers  or  one  omv,  as  in  some  gentians.  'Die 
flowers  are  hermaphro^e,  and  regular  with  parts  in  4*s  and  '5*8, 
with  reduction  to  2  in  thepS8til;,in  Chlora  there  are  6  to  8  members 
in  each  whort.  The  calyx  generally  forms  a  tube  with  teejth  or 
segments  which  usually  overlap  in  the  bud.  The  corolla  shows  great 
variety  in  form;  thus  among  the  British  genera  it  is  rotate  in 
CMora,  funnel-shaped  in  Erytkroea,  and  -  cylindrical,  bell-shaped, 
fUBBtMhttped  ■  oc f aabnx-'abuped  iu .  Gaitiand;  ilwi  segments  are 

generally  twisted  to 


%hei  light  in  the  bud ; 
.  the  throat'  Is  oftei^ 
■fimbriate"  or  'b^i^' 
'  scales;  TbestamenS)! 
^aai  ^p»^.  -.Of,,  landi 
alternating J,wltb^ 
corplla-segnients','  are 
'  inseitdd  at  veiy  dif'- 
-   ■■  ■  ferent  Ueighia  umi  the : 
.",    'cor<^a-^upe;<  fh0  :fila- . 
mcpt^.  are  ■  slender,^ 

the   a'hthe.rs'  are. 
■  usuafly  attached  dor- 
'  -  %Uy,  are  '  -veraatile, 

;  .loqg^tudinali  ^^Ifts^, 
aftei"  escape  of  the 
■  Ftolleif   they  sbnie'-^- 
times  become  spir*. 
^aUy  '  tjwisted  as'  An 
,.Er^lu;(^.,  ,  pin^or-. 
phic!  npwers  are 
trectueht,  sia  'in  'thfe 
bbg-beAA  (Men^' 
....^a)Klh»s)^  I  There:  fB 
„  ,pO(WideraWe.  varia- 
tion ip  the  size,  shape 
'  .aCftd  feXtertiai  rti&rk- 
'  ingfr  of  the  'polfen'. 
grainsi'  and  a  divi- 
of   the  order 
into  ,  tribes,  and  sub- 
'   tribes  based  prini- 
avily   on  pollen 
chaiacteni  has  been 
.  piopoaed..  The  iorin 
of  the  honey-secret- 
ing developments  of 
the  disfc  at  the  base 
of  the  ovary  also 
sbo^si  .  .con^derable 
variety.  The  superior 
ovary    is  generally 
'■ '■■  oue-chsimb^ied,  with ' 

C«BiM4vi»vidS0>.i-^afM.C«ttii,  mpr^lmUm^  raol'  variously  '■  de^ 
:    (^MtMM'jtwibMjJa  (hall  na^uiat      .  '  veloped  parietal  pla- 
.,.  .■  size).  centas,  which  occa- 

I,  A  snisill  fonn,  natural  si^e.  sionafly  meet,  form- 

a.  Calyx  and  protruding  style.'     .  ing   two  chambers; 

3,  CoroHa.  laid  open.    the  ovules  are  geoer- 

4,  Catttule,  bursting  into  two^nlviM,  and        very. ,  numerpua 
,abo^  the  .fpeda  aMaOvA  to  .Mt         anatropoua  or 

margins.  ,  ...   haU-anatrmMUs  in 

5,  Florafdiagram.  .    .  T?^.  ^J^' 

■  i  which-  vane*  much 

in  leogthj  is  sioiplp,  with  an . undivided  or  ))il(J>ed  oc,  biptartitci 
stigtfia^  The  fruit  }s  ^neraT)y  a  membranous  or  leathery  capsule, 
epniting  septicidall^  into  tWo  valves;  fhe  seeds  are  small  and 
nume^tis,  ^idcontain  a  Small  ^bryo  In  a  copious  endosperm.  "■' 

The  briiUant  colour  of  the  tUni&st  often  occurring  in  lar^  numbers 
(as  in  the.  alpine  gentians),  th«  pteaence  of  hoaey-glands  and  the 
frecjuency  of  dimorphy  and  dichogapiy,  are  adaptations  for  poUi- 
nation  by  insect  visitors.  In  the  true  gentiai^  (Ge«/£ana)  the  flowers 
of  different  species  are  adapted  for  widely  differing  types  of  insect 
visitors.  Thus  GtnUana  luUai  with  a'  rotate  yellow  cwblla  and 
freely  exposed  honv^,  is  adapted  to  4hort-tongued  insect  visitors; 
G.  Pneumonanthe,  with  a  loi^-tubed,  bright  blue  corolUv.  is  visited 
by  humble  bees;  and  G.  vtma,yAik  a  still  longer  narrower  tube,  I's 
visited  by  Lepidoptera.  •>    ^  .  .  > 

-Geniiama,  die  largest  ^nns,  contjdAs  ilearly  three  hundred  spCcies, 
distributed  over  Europe  including  'arctic),  £ve  being  British,  the 
mountains  of  Asia,  south-east  Australia  and  New  Zealand,  t^ie 
whole  bf 'Nbr^h  America  and  atbng' the; 'Andes  to 'Cape  Horn;  it 
does  tiot'ooiur  in  Africa.   "Bitter  pridbiptes  aie'ge^ral  in  th6 


..  ■ , . W  ttte  ihiiopm  and  mot%  JindMve, 
vaitie  to  ihaiiy  sped^,  e.g.  GmtuHM  mea  and 


given'  a  m 
others. 

GENTIIA,  in  t£e  English  Bible,  tlie  term  gehertilly  applied 
to  those  who  were  not  of  the  Jew^  race^  It  is  an  adaptation' 
of  the  Lat.  gentilis,  of  or  belonging  . to  the  same  gens,  the  clan  or 
family;  as  defined  in  Faulus  ex  Festo  "gentilis  dicitur  et  ex 
eodem  genere  ortus  et  is  qui  simili  nomine;  ut  ait  Cincius, 
gentiles  mihi  sunt,  qui  meo  nomine  appellantur."  In  post- 
'  Augustan  Latin  gentilis  became  wider  in  meaning,  following  the 
usage  oi  gens,  in  the  sense  of  race,  nation,  and  meant  "nation^," 
belonging  to  the  same  race.  La^^r  still'  lihe  word  came  to  mean 
"  foreipi, "_».«.  other  tfian  Roman,  and  was  so  used  in  the  Vulgate,] 
iwit^  l^enfe^, 'to*  translate  the  Hebrew  goyyim,  nations^  LXX.  Wvq^^ 
Ithe  'nbA-Israelitish  peoples  (see' further  Jews).* 

\C^^XmtZ  T>k  ?k^'RlKRp:(:^^^^  Itatin  painter,; 

Iwas  torn,  at  iFabriano  about  1370.  '  He  is  said^tp  ^aye  been  aj 
|pfy,pil  of  Allegretto  di  Nuzio,  'and  'has  .been  supposed  to  have, 
{received  iiiost  of  his'  early  instruction  from  Fr^  Angelico,  to^ 
jwhose  in^per  ^  b^rs ^iP^-  ^Pf^?  ^  9ipil*nt^. 
Abput  i4;(i'|he  weipt  to  Veniciej  wjiere'by  o'r<ier.pf  tt^^.doge 
isenate  hie  ^ijas  enj^^ged  t6,  adprr^  tte  gwst  hailjof  tb,e  'ducat', 
;pal^^e,!with'  Irssc^s  frqm  the  life  of  Bar.bafpssa,  tie'  executed,' 
Ithis  Fork,^  ^tire,ly  to  th^.,$s.tirfacUon,iof^emplpy?^^ 
|they  granted  him  a  pensioij  for^^,,^d  accojdecl  to,^«w:|t^e;(^^ 
'of  '  wearing  the  t^bit  of  a  Venetran  noble^  About  X432,De  wwt 
■         -r-     "  ■■       -       '        — '•^>iW'*" 

^^tence, 

.  .  ^ow'ixt^^^ 

'Xp  the  same  period  belong  a."  Madonna  and  Cluld,**,which  is  nowj 
ini  ^he  Berlin  Museum.  He  had^by  this  time  attained  a  wide, 
-reputation,  and  was  engage(^tojR^iIlt  pictures  fpr' various  <^iurcbes, 
Injore particularly  Siena>  Peru© a,  Gubbio  and  Fabri^no.-  About' 
1426  he  was  cajletl  to  Ronje^y  Martin  V.  to  adorn,  the  phurch^ 
o{  St  John  Lateran  with  fjescoos  from  the  life  of  John  the^ 
iBaptist.  He  al^  expcul-ed  a  portrait  of  the  pope,  attendedj  by. 
ten  cardinals,  ?u^4|  i?  ;jhe  ehijrch'  of  S,t  , Francesco  Romano  a, 
painting  of  the virgm^and  ChiliJ  ^tended  by  St  Benedict  ait^; 
St  Joseph,  which  was  much  esteemed  by  Micbelahgelp^  hut  is' 
no  longer  in  enstniCe.  Gentile  da  Fabriano  died  about  1450.. 
Michelangelo  said'of  "ia/f^  ^thajt  1^.  works  resembled  his  name,' 
meaning  noble  or  refined.  ,  They  are  fiyi  of  a  qiuii?^  and  serene, 
'joyousness^  and  he  ^as  a  nalvp  and  innocen^  delight  in  s^endour 
land  in  gold  ornaioeBts,  v[ith  ,w,hich,  howeye;-,  bis  iuct^^es  an 

not  overloaded.  ,  r    ■       ,  ,     : ,   

GfiNTILBSCHI»  A^T|I|IISU  antf  OttAZtO  tiE^  ttalia^i; 
'painters.    ,■         .1,      ■        .  ■  .       ■ ; 

Ob^io  (c^  15165-1646)  is  generally  named  Orazip  X^omi  de'! 
Gentileschi;  it  appear^  that  Be*  Gentileschi  was  his  correct 
surname,  jLomi  being  the, surname. which  his  mother  had. borne 
during  her  £ist  n^a^riage.  He  was  bom  at  I*isa,  and  atiidieflyfif%; 
his  hdif-brother  Aurelio  Lomi,  whom  in  course  of  time  he  sw:, 
passed.  He  afterwards  went  to  Rome,  and  was  associated  with> 
the  lajodscape-painter  Agostino  Tasi,  ex^ci^tihg  the  figures  for  the 
landscape  backgrounds  oi  this  artist. in  the  Palazzo  Ro^igUosir. 
and  it  is  said  in  the  great  hall  of  the  Quirinal  Palace,  altbjough  by 
isome  autho^ties  th^  As^res  in  the  iasL-named  building  are, 
ascrib^'to  Lan&anco.  ilis  besf^  woirk^  are  Saints.Ceciliaand; 
Valerian,"  in  the  Palazzo  Borghese,  Rom^;  "  ll)avid  after  the r 
d«ath  of  Goliath,"  i|n  thp  Palazzo  Doria,.  Genoa;  and  some  works 
in  the  royal  palace,.  Tuiii^  :ppticeable  for  vivid  and  uncommon' 
colouring.  At  an  advanced  age  Gentileschi  went  to  En^^aod  at 
the  invitation  of  Charles  I.,  and  he  was  employed  in  ttte  palace  at, 
Greenwich.  Vandyck  included  him  in  his  portraits.of  a  hundeecl- 
illustiipus  men.  His  works  generally  are  stropg  in  shadow  and 
positive  in  oolour-  .  He  died  in  England  in  1646.  . 

.  ArtemiSiA  (i590-):642),  Orazio's  daughter,  studied  first  ui»dei:_ 
;diii(io,  acqijired  much, renown  for  portrait-painting,  .and  cpn-^ 
siderabjy  excelled  her  father's  fame.  She  was  a  beai^ul.and; 
elegant  woman;  her  likeness,  limned  by  her  ow;p .K^tiod^Jls  to  be. 
seen  in  Hanson  C<^urt,  .Her  most  celebrated  .coqiposil4oi>f is 
'*  Judith  And.-^^^n^V  ^n^the  Uffizi  Gallery^  certainly  a  wprkj 
'of  singular  energy,  and  giving  ample  proof  of  executive  faculty. 
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'^jjt';  r.ejj"ulsiwi  ^^tnd'  uiiypnianly  In  its '  pliirSital '  Horror.  She. 
ftet^omp&med  W.i^'t^er.ito  Eaglaad,  but  did  not  repmn  i\^^t . 
long;  tiw  best  picture  wfakfa  she  pojoduccd  for  Charles  I.  was 
"David  mth  the  head -of  Goliath." '  At-tttnisSa:  refused  an  otter 
of  marriige  from  Agostino  Tasi,  and  bestowed  her  hand  on  Pier 
Antonio  Schiattesi,  continuing,  however,  to  use  her  own  siir- 
hame.  Ske  settled  in  Na[^63,  ' ■whither  She  i^tuthfid  aiter  her 
Eo^lsfa  sojourn;  she  fived  there  in  no  little  sptendour,  -  and 
Wteik  ite  i£ed  in  1642,  She  had  a!  dau^ter  and  petfiapa  other 
digdrCB:' 

OBlRlUt;  AUBBRIGO  (i5$^x6a8),  Italian  ^lrist,  who  has  great 
daims  its  be  considered  the  founder  of  the  science  of  international 
law,  secofid  son  of  Matteo  GentiU,  a  physician  of  noble  family  and 
'^cittitific  eminente,  wfts  born  on  the  14th  of  jMuary  1552  at 
San^nesio,  a  small  town  of  the  march  of  Ancona  wl^h  looks 
'  down  from  th&  slopes  of  the  Apeninnes  upon  the  <fiistant  Adiiatic . 
Aftie^  taking  the  degree  of  doctor  of  dvfl  law  at  the  university  of 
;  Peni^,  and  11ol<Ung  a  judicial  office  at  Ascoli,  he  returned  to  his 
native  city,  and  was  entrusted  with  the  ta^  of  recasting  Its 
statutes,  but,  sharing  the  Protestant  <^inions  of  -  hib  father, 
shared  idso,  tn^ther  with  a  brother,  Sdplo,  afterwards  a  fttmous 
professor  at  Ahdotf ,  his  flight  t6  Carnii^  where  in  1 579  MaCteo 
was  i^jpiAlttted  pAiyidcisD  VaXtik  dncb)^.  The  Intftilsition  con-' 
demned  the  fbgftiyes  fts  Mntumadoiu,  and  they  sMtt  letieiiffed 
erdeirs  to' quit  the  dominions  of  Austtid. 

Alberico  set  out  for  England  i  travelling  by  way  of  Tubingen  and 
Heidelberg,  knd  everywhere  meeting       the  reception  to  which 
'his  already  high  reputation  entitled  him.  He  arrived  at  Oxford 
in  the  autimin  of  1 580,  witb  a  conuaendatory  letter  from  the  earl 
■hi  Leicester,  at  that  time  chancellor  <^  the  university,  and  was 
'shortly^terwards  qnaMed  to  teach  by  beldg  admitted  to  the 
taxat  dogbee  which  he  had  taken  at  Perugia;   BSs  lectures  <hi; 
iKMsMt  iMr  soon  became  funtra^,  and  the  dialogues,  disputations 
■tt^-.e^nmentarfes,  whidi  be-  .puUidied  heftc^otth  in  rapid 
'Bubcessnon,  '«std>li^ed  his  positioa  M  an  a£com[4&hed  dviliaii,; 
'of  the  tdder  and  severed  type,  and  decured' 1^  ai^iointaieat 'in' 
1587  to  the  regius  professorship  of  dvil  la'w.'  It  was,  however, 
iMiher  by  an  application  of  the  bid  learning  to  the  new  questions 
'  suggested  by  the  modern  relations  ai  states  that  his  labours 
have  produced  their  moat  lasting  residt.  In  1584  beVas  cMisulted 
by  government  as  to  the  jMropet  cdurse  to  be  putsued  with 
Mendozst,  the  SpanlA  ambassador,  whoi  had  been  detected  in 
■plotting  against  EtizfLbeihi    HeMchose  tbe  topic  to  Which  his 
-attention  had  thus  bceh  'directed  as  a  subject  for  ia  disputation 
when  Leicester  and  Sir  Philip  Sidney  visited  the  'schods  at 
Ogeford  in  the  same  year;  and'tfais  was  six  oiontbs  later  oi^uided 
jnto  a  'book,  the  Bt  UfaHm^^  Wtri  tfu,  In  1588- Alberico' 
sefectied  the  Uw  «f  vaf  at  the  stibject  6f  th«  htw  dtsputatiwu  at  -ike 
anwial. "  Act "  iduch'to<&  place  in  July;  and  in  the- autumn 
pubHshed'ia  -London  the  De  J-un  BelH  4iomiiuntati&  prima.  A 
be«10Ad  and  a  third  Cami»p«»to/iro"follo^ed^  and'  the  wbcde  matter,  \ 
wiA'lairge  additions'and'imprbvcments,  ai^eared  at  Hanw,  in; 
r598,'as  the  De  Jure  Belli  Ubri  tns.  It  wns  dbubtlees  In  cense-' 
quejnce  of  the  reputation  gained  by  these 'Works  that  GetM^ 
'^becmle  ^hdac^ovth  more  and  more  engaged  in  forensic  practice, 
^jokd'iesided  'cbiEiflyjn  London,  leaving  his  Okf ord  w«rk  to  be 
partly  discharged  by  a  deputy.  In  i6oo  he  was  admitted  to  be  a 
member  of  Gray's  Inn,  and  in  1605  wasappomtedstaodingcounsel 
to  the  king  of  Spain*.  •  He  died  on  the  19th  of  June  r6o8,  and  was 
'buried,  bythe  side  .of  Dr  Hatteo  Gentflii  ^ohad  followed  his  son 
to  Eiiglahd;  ib  the  churchyard  of  St  Helen's,  Bishopsgate. .  J&y 
im  wife,  E[ester  de  Pei^,  he  left  two  sons,  Robert  and  Matthew, 
land  a  daughter,  Anna,  who  married  Sir  John  Q^t.  His  notes  of 
the  c^s  }ti  which  he  was  engaged  Por  the'Spaniards  were  post- 
humously published  in  1613  at  Haiiau,  as  Hispanicae  advocationis- 
libri  du<f.  .  This  was  in  accordance  with  his  last  wishes;  but  his 
direction  that  ib&  remainder  of  his  MSS.  shoukl  be  burnt  was  not 
cotB^S^  irith,  since 'filteen-tohimes  tfi  them  found  thrfr  way,  at 
the  bigirihin^i  of  'the  igth  cefnttlry,  from  .Ajusterdam  to.  the 
.Bodlejap, library-  ,,    ,■         1      .  :;.  1 

/I'fXfaejtnie  histoty  ofiGtntil£«skd4rf'l^'it^^  Writings  has 
only  been  ascertained  in  recwit  years^  in  consequm^  of  a  r«i^hndd 


'appreciatibn  of  the  s^Tnfcw  'wbich'W  rendered  to  intematfonal 
y^.-^.  The  mo  violent  to  do  hiin  honour  orjgiuated  i^  1875  >m 
lEnriand,,  as  the  result  of  the  inaugural  lecture  of  Prof.  T.  B. 
Holland,  and  *as  wan^ly-  tekcn  up  in  Italy.  In  fepr^atiihg 
thrdugh  Europe  it  encountered  two  curious  cross-currents  of 
opinion, — one  the  iiUra-Cathqlic,  which  three  centuries  before  had 
oi:dered  tus^name  to  be  erased  from  &11  public  dociimeiits  and 
piac^  his  ^toAs'in  the  I-ndex;  another  the  iiarrow}y-Z>utch, 
which  Is,  it  seems,  needlessly  cateful'of  the  supremaicy  of  G^tiu^. 
These  twoo^rents^uUedrespectiy^y  in  abust  ofGardaftiWeno 
being  placed  in  the  Vatican,  and  in  die  unveiling  in  i88d,  .with 
much  intecoationaJ  oratory,  <^  a  £ne  statue  of  Grotite  Tti£>elft. 
Hie  English  oonunM^ee,  under  the  honoraiy  presidency  of  Prince 
Le(H)old,  in  1877  erected  a  monument  to  the  piemory  of  Gentili  in 
St  Helen's  chturch,  and  ^aw  to  the  pubHcation  of  a  new  edition  of 
tiie  Pe  Jure  Belli.  The  Italian  conunittee,  of  which  Prince  (after- 
wacds  i&ing)  Humbert  was  honorary,  president,  was  less  successful. 
It  wafk  only  in  1908,  the  teroeatcxMury  o£  the  death  of  Mberico, 
that  the  statue  of  the  great  heretic,  was.  at  ienftb  unveiled  in  Jujs 
mtiw  city  by  the  minister  of  pubUc  iDstruction,  in  the  presence 
of  ntuoertHis  d^uUtiona  fr«n)  Italian  cities  and  imiversitiea. 
Preceding  writecs  had  dealt  with  vBriouftintemattonal  qu^tiona, 
l>ut  they  dealt  with  then  sivgly,  and  with  a  servile  submjsuon  tp 
the  4(psioQA  of  the.  ^wch.  It  was  left  to  GeatiK  to  gra^p  as  a 
whole  the:  relations  of  states,  one  to^  ;another,  to  distinguish 
international  questions  from  questions,  with'  which  they:  are 
mqre  or  less  ixLtixoately  (;»Dnected,  and  to  attempt  their  8otuti«n 
by  principles  ,wtirely  independent  of  the  auUvHity  of  Rome. 
He  uses  the  reasonings  of  the  civil  aoid  even  the  canon  Jaw,  but 
he  proclaims  as  his  real  guide  ,the  Jfus  li<^§€,  the  highest 
conyuon  sense  of  mankind,  by  which  fairtoyipalpcecedeB^s-we  tP 
be  criticized  and,  if  necessary,  set  aside.  :  .  ,  . 

His  faults  are  not  few.  His  style  is  proliz,  obscure,  and  to  the 
modem  reader  pedantic  enough;  but  -x  conqxtiispmpf.:.his 
g^test  work  with  wbathadbeen  writtem.i^p  thesame  subject 
by,  ifor  in^Muicei  ox -Soto,  or  even  Ayala,  lyill  show  that  he 
gqeatly  improved  upfwi  his  predeci^ri,.  fopt  qnly  by  th(5  fulness 
with  which  he  has  worke4  ou,t.PQmis.of.  dietail,  buj:  also  by  cl^ly 
separating  the  law  of  war  f roio  martial  laW)  and  by  plaqng  the 
subject  once  for  all  upon  a  nqn-theological  basis.  If  j  on  thie  oth^r 
hand,  the  Siame  .work  be  compared  with  the  De  Jure  BelH  ef  ^(ffitspl 
Grotius,  it  is  at  once  evidjont  that  the  Jater  writer  is  indebted  to 
the  earUer,  mot  only  f oia4^nse,p<»tion  of  his  'illustQativa  emditioit, 
but  alsa  for  ail  that  is  cquimendable  in  the  ^tbod  and  pxr«,nge- 
ment  of  the  treatise.  ,     ■  /   , ,  . 

The  following:  is  probablya  complete  (ist  Of'the  writings  of  Gentili, 
with  thb  places  aJid  datea  of  their  ant  publication :  Deji^is  inta^M' 
bur  difihg^  sex.  ^xt.dQn,.}i^2\-,  Leptipn^tv  M^jpisk  fuae  ad.jusi,^sjB^ 
pertinent  tibri  ires  (Lqndcfn,  ,li?3ri584) ;  De  tegatwnibus  librt- tfes 
■CLoodon,  1585) ;  Legiii,.  cOmitihriiw Oxon.  actio  (London;  1585-15867; 
De  dieery.^inp.  appelldtiemibii^  (Ha^u,  15S6) ;  De  tttts^endt  tempore 
ddspuiaiio{ViJineb.,i^^)  iJOiaputaHmimdku  1S87); 
CondiHomtm  liber  ttngulffj^  (London,,  1587^;,  De  jure  beHi  spmv. 
primp.  (London,  1588]);  secunda,  ib.  (1588-1589);  tertia  US^UPe 
tnjustitia  beUica  Romttnohim  (Oxoti,  iS^);Ad  fit.  de  Matef.  et  Miim. 
de Pref.  et  Med.  (Hajteu;  r«5)-,Dejw'e&eW(ij&rt'^fr(Hailae,  ISOB); 
De  arrtiis  'Biimanisi,  Stc.  (HftBM,-rifi99};  De  aOfp'^M  ei  ie  mbaau 
fnendacii  (Hanau,  1599);  Z>«  litdis  scenicis  epist.  duof  (Middlebui^, 
'l6oo)}AdT.  Maccabaeorum  et  de  Unguarum  mistura'dtsp.  ^Frankfurt, 
1600),^  Lectiones  Virgilidnae  (Hanau,  1600);  De  nuptits  Ithfi  septem 
(l6ot);  In  tit.  si  d^isprindpi,  etad  leg.,  Jul.  niaiest.  (Hanau,  1604); 
De  latm.  net.  Bim.  (Hanau,  1604)  ;  De  libro  Pyano  (Oxoni  1604); 
Laudes  Acad.  Pertts.  et  0»w.' (Hanaji,  1603)  ;  2?«  uniorte  Angltae 
et  Sdotiae  (London,  1605);  Disptdationes  tres,  de  t&>ris  jur.  can.,  de 
lihrisjiir.  civ.,  de'.Uttinitate  vet.  vers.  (Hanau,  1605);  Regales  disbut. 
ires  ',  M-  pot.  regis  absoluta,  de  unione  regnorum,  de  vi  civium  (London, 
i6o$) •,Hisp(Miicae  advocalionis  lihri  (Hanau,  16I3); '■/»»;  tit. 
de  verb,  signif.  (Hanau,  1614);  De  legatis  tn  'iest.  (A^rlsterdam, 
1661].  An  edition  of  the  Opero  omnia,  commenced  at  Na{>les  in 
1770,  was  cut  short  by  the  death  of  the^ptiblishier,Gtavier,  after  the 
second  volume.  Of  his  niinierous  Uiq)ubli5hed  writings,  GentiU 
cbmpAained  that  four  v6hmi(ts  wete  'lMt' "  p««s7jn6' pontifictorum 
facinore,"  meaning  probably 'tli&t^they  were  left  behipni  in  his  flight 
to  Camiola.-  '  .      ■,  '  '  ■ 

AoTHOHiTifis.— Several  tracts 'W' the  Abite  .Benign!  In  Cbhicci, 
A  ntUhUi,  Picent  (1790) ;  a  dissertation  b^  W.  Reig^  aUnexed  to  the 
.^fnUM'of'^  Oranine^  GymnSarii^' ^  tWiv  ta.  Itta'nga^I 
'lecture  dc^Verddln  iSyi^by'r.-^.'HdlbHt^tffawaat^'lltt^  ftaliai, 
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with  acUlUions  hy  the  author,  by  A-  Safii  (xS&f.) ;  the  preface  to  a  new 
edition  oi  the  J)e  jure  belti  (1877)  and  Studies  in  International  Law 
(1898)  (which  see,  for  details  as  to  the  family  and  MSS.  of  Gentili), 
fay  the  same;  works  by  Valdamioi  and  Foglietti  (1875},  Speranza 
and  De  Gior^  (1876},  Fiorini  (a  translation  of  the  Dejwe  belli, 
with  essay,  1877).  A.  Saffi  (1878),  L.  Marson  (1885),  M.  Thamm 
(1896),  B.  Brugi  (1898)  T.  A.  walker  (an  analysis  of  the  principal 
works  of  Gentiu)  in  his  History  of  the  Law  of  Nations,  vol.  i.  (1899) ; 
H.  N&arel,  in  Fillet's  Pondaieurs  de  droit  international  (1904); 
E.  Agabiti  (1908).  See  also  £.  Comba,  in  the  Sioista  Christiana 
(1876-1877);  ^  T.  TwisB,  in  the  Law  Review  (1878);  articles  in 
the  Same  da  droit  international  (1875-1878.  1883,  1886,  1908}; 
O.  Scalvanti,  in  the  AnnaH  ddl'  Unto,  di  Pertuia,  N.S.,  vol.  viii. 
(1898).  (T.E.H.) 

onVTLB  (through  the  Tt.  gentiS,  from  Lat.  geiUUis,  belonging 
to  the  same  gens,  or  family),  properly  an  epithet  of  one  bom  of  a 
"  good  family  "j  the  Latin  generosus,  **  well  bom"  (see  Gentle- 
man), contrasted  with  "  noble  "  on  the  one  side  and  *'  simple  "  on 
the  other.  The  word  followed  the  wider  application  of  the  word 
**  gentleman  implying  the  mann^,  character  and  fcnreedingi 
pro^  to  one  to  li^idm  'thftt  bame  could  be  appliedy  courteous, . 
polite;  hence^  \*itli  no  reference  to  its  original  meaning,  free  ftOm 
violence  or  roughness,  mild,  ^fC,  kiiid  Or 'tender;  With  a 
fAysical  meai^g  of  soft  to  the  touch,  tlte  irord  is  ttsed  sub- 
staiktivdy  Of  'the  m^;^  of-tlie  bluebottle  ft^,  "used  &s  a  bait  by 
fishenMn.  At  the  end  of  the  i6th  century' the  French  gitniH  was' 
again  adapted  into  EngKsh  in  the  foitn'**  gentile;"  (ater  changed' 
to  '*  genteel;"  The  word  was  cOmmori  in  the  17th'  and  'iSth' 
tiCnttfties  fts'ai^lied  to'beiwEViour,  manner  of  liVirig,  drtiss,  to., 
'tetifitAble  or  "profter  to  persons  Evbig  m  a  poi^idn  in' society 
abovi  the  ordinary,  hence  polite,  elegant.  From  thfe  early  part 
■of 'the  19th  century  it  has  aiso  been  used  in  an  ironical  sense, 
and  applied  ddefly  to  those  who  pay  an  excesmve  and  absurd 
importance  to  the  outward  marks  of  respectability  as  e^ndeAce  of 
being  in  a  hi^er  rank  inaociety'than  that  to  which  th^  properly 
belong; 

GBNTLEBAH  (frote  Lat.  gentiUs,  ^'bdonging  to  -a  k=ace-or 
■gens,**  and  "  man  FV.  gentithimmei'Sptai.  gentU  kombre,  Ital. 
^enHl  huomo,  in  its  original  and  stntX-  significat^n,  a  term 
'denoting  a  man  of  good  family,  the  Lat:  generosus  (its  invariable 
translation  in  English-Latin  documents).  In  this  sense  it  is  the 
equivalent  6f  the  Fr.  genlUkomme,  "nobleman,"  which  latter 
tettn  has  in  Great  Britain  been  long  confined  to  the  peerage  (see; 
■Nomuty);  and  the  term  "  gentry  "  ("  gentrice"  from  O.  Fr. 
genierise  for  gentelise)has  much  of  the  significance  of  the  Fr. 
noblesse  OT  the  Ger.  Adel.  This  was  what  was  meant  by  the  rebels 
under  John  Ball  in  the  14th  century  when  tiiey  repeated: 
"  When  Adam  ddved  and  Eve  span, 
Vnio  was  tfaefi  the  sentleman?  ' 
Sdden  (TiUes  of  Honv,  1672),  discuadng  tlie  title  "  gentlemaa," 
speaks  of  "  oar  English  use  of  it "  as  "  convertible  with  nobilis," 
and  describes  in  connexion  with  it  the  forms  of  ennobling  in 
various  European  countries.  William  Harrison,  writing  a  century 
.earUer,  says  "  goitlemen  be  those  whom  their  race  and  blood,  or 
at  the  least  their  virtues,  do  make  notrie  and  known."  But  for 
the  complete  gentleman  the  .possessioix  of,  a  coat  of  arms  was  in 
his  time  considered  oeoessvy;  and  Huriaon  givc;s  the  following 
account  of  hoW'geDtleinieD  were  nade  in  Shakespeare's  day: 

"*',.  .  igent'l^en  whose  ancestors  are  not  known  to'oome  in  with 
William  dute  of  Normandy  (for  of  the  Saxon  races  yet  remaining 
we  now  make  none  accompt,  much  less  of  the  British  issue)  do  take 
their  beginning  in  England  after  this  manner  in  our  times.  Who 
soever  studieth  the  taws  of  the  realm,  who  so  abideth  in  the  uni- 
versity, giving  his  mind  'to  his  book,  or  professeth  physic  and  the 
liberal  sciences,  or  beside  his  service  in  the  room  of  a  captain  in  the 
wars,  or  good  counsel  given  at  home,  whereby  his  commonwealth' 
is  benefited,  can  live  without  manual  labour,  and  thereto  is  able 
and  will  bear  the  port,  charge  and  countcnanee  of  a  gentleman, 
he  shftl!  for  moiiey  have  a  coat  and  arms  bestowed  upon  him  by 
heralds  (who  in  the  charter  of  the  same  do  trf  custom  pretend  an- 
tiquity and  service,  and  many  gay  things)  aod  thereunto  being 
made  ao  good  cheap.be  called  ma^ter^  whiai  is  the  title  tbait  men 
^ive  tp:e^uires  and  gentlemen, .and  reputed  for  a  gentleman  ever 
after.  Which  is  so  much  the  less  to  be  disallowed  of,  tor  that  the 
pritKe  doth  lose  noUilng,  by  it,  the  gentleman  being  so  much  subject 
to  taxes  and  public  payment$;as.  ts  the,  yeoman  qr  bifsbajidaian, 
which  he  likewise  doth  pear  thi^  gla<^Ii^  iqr  the  saving  pT  his  repu- 
tatioi^  ,^^ii}g,f:alji(e4.abq.ti|Q  ,(^e  wa^. (for  with  the..gavefnment  <)f 


th^  commonwealth  he  medleth  Uttle)  what  soever  it  cost  him,  he 
will  both  array  and  arm  himself  accordingly,  and  show  the  more 
manly  courage,  and  all  the  tokens  of  the  person  which  he  repre- 
aenteth.  No  mas  hath  hurt  it  but  himself,  who  peradventure 
will  go  in  wider  buskins -than  his  1^  will  bear,  or  as  our  proverb 
saith,  now  and  then  bear  a  higgst  sail  than  his  boat  is  able  to 
sustain."  ^ 

In  this  way  Shakespeare  himself  was  turned,  by  the  grant  of 
his  coat  of  aims,  from  a  "  vagabond  "  into-a  gentleman. 

The  fundamental  idea  d  "  gentry,"  symbolized  in  this  grant 
of  coat -armour,  had  come  to  be  that  of  the  essential  superiority 
oi  the  fighting  man;  and,  as  Selden  points  out  (p.  707),  the 
fiction  was  usually  maintained  in  the  granting  of  arms  "  to  an 
ennobled  person  though  of  the  long  Robe  wherein  he  hath  little 
use  of .  them  as  they  mean  a  shield."  At  the  last  the  wearing 
of  a  sword  on  all  occasions  was  the  outward  and  visible  sign  of  a 
"  gentleman  and  tjbe  custom  survives  in  the  sword  worn  with 
"  court  dross."  This,  idea  that  a  g^jitleman  must  have  a  o^t 
of  arniSi  tjiat  no  one  is  a  "gentleman"  without  onie  if, 
however,  of  compaiatiyfly  late  growth,  the  outcomeof  the  natural 
desire  of  the  heralds  to  magnify  their  office  and  collect  fees  for 
registering  coats;  and  the  same  is  true  of  the  conc^tion  of 
"  gentlemen  "  as  a  .  separate  class.  That  ^  distinct  prdpr  of 
"  gentry  "  ijf^isted  in  .$»giand  very  eariy;>as,  indeed,  beep 
tof^  assumed,  o.pd.  is.-supported  by  weighty  .authorities.  Thus, 
the  late  Professor  Freeman  {Bney.  Brik  xviL  p.  54p  b,  gik  edp) 
said:  "  Eaiity'»in'  the  'ixtb  century  the  order,  of  'ggntjjnnen' 
as  a  a^uaiteicl^ss  qe^ms^^.be  fwmuig  as  something  new. .  9ir 
the  time  of  the  conquest  ^  En^and  the  distinction  seema  to 
have  been  fully  established."  Stnbbs  (Const.  Hiffti  pd.  1873, 
iiL  S44,  54$)  t*j6«fi,the  same  view.  Sir  (ieorge  Sitwell,  however, 
has,QoncIuBively:proved  that  ^his  otunion.is  based  on  a  'wrong 
conception  o£  the  conditions  of  medieval  society,  and  that  it  is 
whiolly  opposed  tp  the  documentary  evidence.  The  f  und^mco^ 
social  cleavage. in  the  middle  ages  W4s  between  the  nt^uhsi  ijf. 
the  tenants  in  ciuv^ry*  whetiier  oarls,  barons,  knij^ts,  .esquiies 
or  franklinS), ,  and :  tbo  ignobiks,  i.e.  the  villeins,  citizens  and 
burgesses;^  and  between  the  most  powerful  noble  and  the 
humblest  franklin  there  was»tmtil  the  15th  century,  no"  sepmate 
class  of  gentlemen."  EveasoUteasi<|oo'tfaeword"gratIeinaa" 
still  oj^  had  the  sense  of  gemronu,  and  could  not  be  used  as-a 
personal  despiption  denoting  rank  or  quality,  or  as  tfae  title,df 
a  class.  Yet  after  1413  we  find  it  increa^ngly  so  used;  and  die 
list  of  landowners  in  1431,  printed  in  Feudal  Aids,  contains, 
besides  knights,  esquires,  yeomen  and  husbandmen  (tjC'  house- 
holders), a  fair  number  who  are  classed  as  "  gentilman.? 

Sir  George  Sitwell  givesa  lucid  expianationof  this  development, 
the  incidents  of  which  are  instructive  and  occasionally  amuvag. 
The  immediate  cause  was  the  statute  i  Henry  V.  cap*  v.  ol  1413, 
which  laid  down  that  in  all  original  writs  oi  action,  p«ra«HiaI 
appeals  and  Mdictments,  in  which  process  of  outlawiy  lfes»  tlfje 
"  estate  degree.or  mystery  "  of  the  defiondnnt  must  .be  sfeatod, 
as' well  as  his  i»eseDt]or -former  domicile,  NowtbeBladt'DeUh 
(1349)  had  put  the  traditioxml  social  organizatitm  out  of  geu*. 
Before  that  the  younger  sons  of  the  nobiles  bad  recnved  thsir 
share  of  the  farm  stock,  bought  or  hirad  land,  and  settled  down>ds 
agriculturists  in  .tbeic  native  WUagea.  Under  the  'new  conditions 

*  Description  of  England,  bk.  li.  ch.  v.  p.  128.  .  Henry  Peacham, 
in  hifl  Comploat  Gentleman  (1634),  t&\ce3  this  matter  more  seriously. 
"Neither  must  we  honour  or  esteem,"  he  writes,  "  those  ennobled, 
or  made  gentle  in  blood,  who  by.  mechanic  and  base  means  h^ve 
raked  up  a  mass  of  wealth  .  ..or  have  purchased  an  ill  coat  (gf 
arms)  at  a  good  rate;  no  more  than  A  player  Upon  the  stage,  for 
wearing  a  lord's  cast  suit:  since  nobility-  hangeth  not  upon  the 
airy  esteem  of  vulgar  opinion,  but  is  indeed  of  itaelf  essential  rad 
absolute  "  (Reprint,  p.  x).  El^where  (p.  i6i>  he  deplores  the  abuse 
of  heraldry,  which  had  even  in  his  day  produced  "  all  the  world 
over  such  a  medley  of  coats  "  that,  but  for  the  commendable  activity 
of  the  earis  marshals,  he  feared  that  yeomen  would  soon  be  "  as 
rare  in  England  as  they  are  in  Prance."  See-also  an  amuuiiK 
instance  from  the  time  of  Henry  VIJL,  given  in l^/Geoj^UAy  <x 
Richard  Barker,"  by  Oswald  Barron,  in  the  An^'slor,  vol,  n.  (Jyify 
1902):       '''■'■  ■  '  ■.'  ', 

*  Even  this  classification  would  seem  to  need  ihodifylng.  For 
' certain  of  the  gnat' fBtrUrijui  ia«iiKes<«(>tlie  cftie*  weie  iccRiUnly 
•  tulviefif  -    .  1 ),.  .  _     ,!'. .  .1-        I';     vr  ';i  1"  s'ii  t .-   ..  i-i  'iJ  •;  ■»>_ 
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this  becttneikuxeawigly  impossible,  and  they  were  forped  to 
seek  their  fortuaes  abroad  in  the  French  wars,  or  at  home  as 
faangerBron  ci  the  great  nobles.  These  men,  under  the  old  system, 
had  BO  definite  status;  but  they  were  getteroH,  men  of  birth, 
and,  boss  now  forced  to  describe  themselves,  they  disdained 
to  be  cla»ed  with  franklins  (now  smking  in  the  social  scale), 
still  more  with  yeomen  or  husbandmen;  they  chose,  therefore, 
to  be  described  as  "gentlemen."  On.  the  chancter  of  these 
earliest "  geatlemen  "  the  records  thiow  a  lurid  light.  According 
to^GtOdree  Sitw^(p.  76),"  the  premier  geatleman  of  £n|^and, 
as  the  matter  now  stands,  is  '  Robert  Erdeswyke  of  Stafford, 
gentilman/  "  who  had  served  among  the  men-at-arms  of  Lord 
Talbot  at  Aginamrt  (ib.  note).  He  is  typical  of  his  class. 
1"  ForUmately— for  the  gentle  reader  will  no  doubt  be  anxious 
to  follow,  in,  his  footsteps — some  particulars  of  his  life  may  be 
gleandd  from  tbe  public  records.;  He  was  charged  at  the 
Staffordshire  Assi^  with  bousebreafcihg,  woi^mling  with 
lhiten)titO;  lUU,  aiMi  procuring  the>  ^lurder  of  one  Thomas  Page, 
■wba  WM.cut.  tOiPAecea.  .while  on  his.  knees  begging  for  his 
Me."  li  any  «aclier  claimant  :to.  ,%\ut  titlp  :0f . "  gentleman 
be  ^iswveni^  $\r  peorge  ^itwell  prcjiMcts^  that  It  wUl  be  within ' 
itbo^avift.y^  (1414)  aiul  ia  coan^on  vith  fome  sinular  dis- 
irqptttal]db  ipfoceediogs.^ 

Fiom  these  unpromising  beginnings  the  separate .  order  of 
"igentlwnen"  w^  vpyy  slowly  eyolved,  .The  fii^t^genltleman". 
commemorated  on  an  existing  monument  was  John  Daundelyon : 
«l  ;iwCa]!feQ4«;(d^.  t445)'i  the  ^fist  gentkma«ito  esntx^,  the.  House 
Commons^  hitherto  composed  mainly  of;  "  valets^"  was 
"  William  Westanr.gentylmAn,'';. but  evcQ.  in  the  latter  half  of 
tk^  h$th  Qmtmxy  the  order  was  not  clearly  established.  As  to  the 
annexiQD  oC  *'  gealilesae  "  with  the  official  grant,  or  recognition 
of  .eo8t<«nnoui>  (hat  is  a  pn^table  fiction  .invented  axkd-qpheld 
by  the  hnalda;  £or  coatrfucno^iT  was  bvt  the  badge  assumed  by 
gnnHfimpm  to  distinguisb  t^m  in  battle,  and  many  gentlemen  of 
hoDg  descent  never  had  occasion  to  assume  it,  and  never  did. 
This  fiction,,  however,  had  its  effect;  and  by  the  i6th  centuryj 
as'  has  been  already  pointed  out,  the  official  view  had  become 
clearly  established  that  "  gentl^en "  constituted  a  distinct 
order,  and  that  the  badge  <A  this  distinction  was  the  heralds' 
cccognitioD  of  the  right  to  bear  amis.  *It  is  unfortunate  that  this 
view,  which  is  quite,  unhistoricBl  and  contradicted  by  the  present 
practice  of  many  undoubtedly  "  gentle  "  familiea  of  hutg  descent, 
has  oi  late  years  been  given  a  wide  currency  in  px^mlar  manuals 
of  heraldry. 

'  In  this  nanow  .sense,  bffwtifv,  tbe  word  "  goideman  "  .has 
kutg  Sitkce  bcQome  obsc^te.  The  idea  oC  "gentry"  in  the 
continental  sense  of  noUesse  is  extinct  in  EogliUKl,  and  is  likely 
to  remain  so,  in  ^pite  of  the  efforts  of  rartain  enthusiasts  to 

revive  it  (see  A.  C.  Fox-Davies,  Armorial  Families,  Edinburgh, 
1895).   That  it  once  existed  has  been  sufficiently  shown;  but 

.  the  wk^ 'Spirit  and  tendency  of  English  jcoostitutional  and  social 
development  tended  to  its  early  destruction.  Ijije  comparative 
good  order  of  England  was  not  favourable  to  the  continuance 
«f  a  dass^  developed  during  the  foreign  and  civil  wars  of  the 

..t4th.  and  15th  centuries,  f(Mr  whom  fighting  was  the  sote  honour- . 
dUkr  ofXupation.  Hie  youngM*  soqs  of  noble  families  became 

-^pnntioesj  ja.the.  dties,  aadithne  grew  up  a  new  aristocracy 
of  tiadt.  Mecdbants  are  still  "  citizens  "  to  WUliam  Harrison; 
hut  he-adds  "  they  often, change  estate,  with  go^tlemen,  as  gentle- 

-.nea  do  with  them,  by  a.  mutual  conversion  of  the  pne  into  tbe 
other."  A  frontier  line,  between  classes  so  jutdefinite  could  not 
be  maintatbedi  especially  ss .  ia  England  there  fwas  never  a 
"  nobilianr  prefix  "  to  stamp,  a  person,  as  a  gentleman  by  his 
'  VThC'  daib^tion  ~  "  genCUman  "  is,  indeed,  found  some  two 
centuries  ea^Uer.  In  the  Inguisitio  maneriotum  Ecclesiae  S.  PauU 
Londut.  of  A.n.  1222  (W.  A.  Hale,  Domesday  of  St  Patd's,  Camden 
Soc.,  ^858,  p.  80)  occurs  the  entry :  Adam  geittilmS  difftacrU,  Hi.  d. 
This  is  probdbty-the  earliest  teooid  'bf  the  "  grand  b\d  name  of 
gentleduir^'rbitt  Adinu  who!hel.d  half  an:  acre  at  a  rent  of  three 

.pence — tees  by  :half  .than  th^t  held  by  "  Ralph  the  bondsman" 
(Rad'.le  bunde)  m  the  same  ^st — was  certainly  .not  a  *'  gerilleman^ ' : 
Gentilman  .heii^  was  a  nichihaTpe,  perhap5'8utgi»st«rby  Ad^*s' 

"tiathe,  and  (hiuis''fa(  stmie  soifiaMicipatltiK'Yhiei  wh  of  the  famoos 

nccaqitetiilepcBjbKdby^eluifiaHf»i«lMts.iT.  ■'  ,<[::/  .        :      I.  . 


surname,  as  in  France  or  Germany.'  The  process  was  hastened, 
moreover,  by  the  corruption  of  the  Heralds'  College  and  by  the 
ease  with  which  coats  erf  arms  could  be  assumed  without  a  shadow 
of  claim;  which  tended  to  bring  the  "  science  of  armory  " 
into  contempt.  The  word  "  genUemau  "  as  an  index  of  rank 
had  already  become  of  doubtful  value  before  the  great  political 
and  social  changes  of  the  19th  century  gave  to  it  a  wider  and 
essentially  higher  significance.  The  change  is  well  illustrated 
in  the  definitions  given  in  the  successive  editions  of  the  En- 
cyclopaedia Britamtica.  In  the  5th  edition  (iSrs)  "  a  gentleman 
is  one,  who  without  any  title,  bears  a  coat  of  arms,  or.  whose 
ancestors  have  been  freemen."  In  the  7th  edition  (1845)  it 
still  implies  a  definite  social  status:  "  All  above  the  rank  of 
yeomen."  In  the  8th  edition  (1856)  this  is  still  its,  "  most  ex- 
tended sense  ";  "  in  a  more  limited  sense  "  it  is  defined  ,  in  the 
same  words  aa  those  quoted  above  from  the  5th  edition;  but 
the  writer  adds,  "  By  courtesy  this  tit^  is  igeneral^  accorded 
to  all  pen9^s  atxive  thjC  rank  of  conjmoi^  tradesmen  when  thor 
-manners  are.  indicativie  ,af  4  certain,  amount  of  refiniepient  and 
inteUigenjc^."  The  Reforzn  BiU.of  1832  hasidone  its. work;,  the 
"middle  classes" .hay^ -come  into„.^eu:  ovna;  .and  th/e  wojod 
"  gentleman.  !*  baa  pome  in^common  usf  tijt  ^[gi^y  nqt  a  distinc  tion 
of  blood,  hilt  a.  <^tjnction  of  position,  education  and  mannei^. 
The  teat  is  no  Ioi^h  good  birtti,  or  the  right  to  bear  arms,  but 
the  cajpacity  to  jnin^e'  on  equal'  terttis  in  ^ood  society.  In  it^s 
best  use,  moredver,  "  gentleman  myolves  a, certain  superior 
standard  ait  conduct,  due,  to  quote  the  8th  edition  once  mor^, 
to  "  thkt  sel^respect  and  intelleotual  r^nement  which  manifest 
themselves  in  unrestr^ed  yet  delicate  manners."  The  word 
"  gentle,"  originally  implying'r  a:.' certain  social  status,  had  Very 
early. come  to  be  associated  with  the  .standard  of  mannen 
expected  irom  that  statv*.,  Thus  ^.a  ^t  .of  pun»ln^  pnx^ess 
the  "gentleman"  becomes  a  "gentW-man.**  Chaucer  in  the 
M^ihams  (c.  1386)  says: "  Certes  he  shcdde  not  be  called  a 
gentil  man,  that  ..  ..  .  dooth  his  diligence  and  bisynesae,  to 
k^>en  his  good  name";  andin  the  Wife,  of  Bath'^  Talc^^ 

"  Loke  who  that  is  ioost  vertuoui  alway  *  .  •  , 

Prive  and  apert,  and  mpst  entendeth  ay 
To  do  the  gentli  dedes  that  he  can  '  * 

'  And  take  lum  for  the  gretf^Bt  gentUman;" 

and  In  the  Romance  of  the-  Rose  (c.  1400}  we  find  "  he  is  gentfi 
bycause  he  doth  as  longeth  to  a  gentilman."  This  use  develops 
through  the  centuries, '  tmtil  in  17x4  we  have  Steele,  in  the 
Taller  (No.  207),  laying  down  that  "  the  appellation  of  Gentle- 
man is  never  tO  be  affixed  to  a  man's  circumstances,  but  to  his 
Behaviour  in  them,"  a  limitation  over-narrow  even  for  the  preseflt 
day.  In  this  connexion,  too,  may  be  quoted  the  old  story,  tol* 
by  some— very  improbably--of  James  11.,  of  the  monarch  who 
replied  to  a.  lady  petitioning  him  to  make  her  son  a  gentleman, 
could  make  him  a  nobleman,  but  God  Almighty  cmild  not  make 
him  a  gentleman."  Selden,  however;  fn  referring  to  siuiflar 
stories  "  that  no  Chnto'  Can  make  a  Gentleman,  which  is'dted  as 
out  of  the  mouth  of  some  great  Prinzes  that  haVe' said  it,"  addi 
that "  they  without  question  imderstobd  Gentleman  for  Genfrosiu 
in  the  antient  sense,  or  as  if  it  came  from  GentUis  in  that  sense,  as 
Gentilis  denotes  one  <A  a  noble  Family,  or  indeed  folr  a  Gentleman 
by  birth."  For  "no  creation  could  miake  a  man  Alf  another 
blood  thaii,  he  is."  The  word  gentleman,"  used  in  the  wide 
sense  with  .which  birth  and  cii-cumstances  have  nothing  to  do,  i^ 
necessarily  incapable  of  strict  definrtioh'.  For  to  behave  like  a 
gentleman  "  may  mean  little  or  much,  according  to  the  person  by 
whom  the  phrasels  used;  "  to  spend  money  like  a  gentleman  " 
may  even  be  no  great  praise;  but  "  to  conduct  a  bu^eSs  Kke'k 
gentleman  "  implies  a  standard  at  least  as  high  as  that  invblved 

'  The  prefix  ,"  de  "  attached  <to  some  English  names  is  in  n^ 
sense  *'  nobiliary."  In  L^Cin  documents  de  was  the  equivalent  of  the 
English  "  of,"  as  ^  /o  of  "  at "  <ao  de  la  Pole  for  Atte  Poole,  cf. 
sudh  nanes  as  AttwoodI  Atthnter).'  In  EogU^^his  "  of  "  wart* 
the  15th  century ^.dc9pp9d^i^K.  >tbe  gr^nd^n^oj^  Johaonea  de  Stoke 
(John  of.  Stoke^  in,  a  J4Wi-icentury  .document  becomes  John  Stofc^. 
lo  modern"  times,  ilndtiC  tH^  influence  of  romanticism,  the  prefi^ 
-"dfc'-ha^  been  in  9omeca9es  "'revived  "underafniscHn^ptMt.tf.f. 
f^  dc  Trxffbni,'.':''  deHoghtoa;"  Very  ntrcir^t  Is  oorreotty  retained 
.aaderiy«4i<<flm^^fqrft^«laq^7nanwr«i«f4?fr^^  n-v.^:.i. 
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in  the  piirase  "  noUIpsse  oblige;**   In  tfils  seiJse  df  a  person  of 
culture,  character  and  good  nianneVstlie  wdrd  "  geiitleitian  "has! 
supplied  a  gap  in  plore  than  one  foreign  langtiagie.       '  '  ,    '  '  ' 
evolution  6i  this  meiuflng  of  "  gentleman  "  reflects  very  ■ 
accur^tety''tKat'Df  EnjjKyi' isiciety;  and  there  are  lioi' -wanting . 
signs  that'  tUe  ^tocess  of  evolution,  fn  the  bne  as  in  the  6dieT,is, 
not  complete.    The  inde&iableness  of  t%re  word'.tidmirs  tUej 
in^finite  diaracter  of  "'  sodety In  England;  and  the  use  by , 
"l^e  masses "of  "  gentlfeman '* as' a  itaere  ss^ionym  for""  man  " 
!raS  spread  pari  passu  with  the  growth  of  democracy.  It  is  a 
protest  against  implied'  inferibrity,  and  is  Cherished  as  the 
mo($ern  French  bourg^eoSs  dherishes  his '  right  of  diieHing  with 
swctrdsi  xiAder  ther  aHci^n  rigitke  a  prerogative  of  the' noblesse. 
Nor  is  there  much  jr^stiflcation  forthft  diriunciation'by  purists  df 
'the  "  vuli;ari:^atton  "  and    abm^  '"'ol  the  "  grand  old  name  of , 
gendeman."    Its  strict  meaning'  has  no*'  faflfen'  completely 
<obs6Iete,  Its  current  meanfiig  varies  with  every  class  61  society 
that  use^  it.  But  it  always. implies  some  sort  of  excellency  of 
n^anqers  or  mbra^.  It  niay     )cbuhesy  ftt  bver']^^ 
hy  one  .cb^inMm  itaan  to  a^cM^i:';  but'tiie'Mnnmon  man  woiild; 
^dfarstiikd  the  reproach' doAVeyed  in  "  You're  no  .gentleman." 

AntnoHTiES.— Sitden,'  T^s  of  ffdtuHr  (London,  16^2)  \  William 
Harrison,  Descfiptiotr  ef  Entfdiid,  aiiG:F.  J^  Purniv^lfor  the  New 
^kspere  Soc;  (I^ndoui  1877-1878);: Sir  GeoM*  Sittfel),  "The 
-£jigliah  Gentleraaa,"  ip  ,tbfr  Ancestor,  No.,  i  (Westminster,  April , 
1902);  Peacl^m's  Compleai  CentUman  (1634),  with  an  introduction 
by  G.  S.  GbMon  (Orford,  1906);  A.  Smythe-Palmer,  D.D.,  TAc , 
Ideal  of  a  GenUvttian,  or  *  Mirror  fir  GmtUfalbi  A  Portrayal  in 
Lilaraturefrom  the  Efoiiesi  Times  (London.  I9(>8),  a  very  exhaustive 
|C<^^ttan  of  eyEtracts  from  author^  sc*  wide  apart  as  ,Ptah-hotep 
(3300  B.C.)  and  Vfi(llam  Watson,  arranged'  under  headinns :  "  The 
flflstorical  Idea  of  a  Gentleman,"'  **^e  Herald's  G^leihan,*'  "  The 
-Poet's  Gentleman,"  &c.  I    ;   (W;  A.  P-) 

' '.  eBNTZ,  raiEDRICH  V0R  {iy6^-j^$i),  Gennan'publictst  and 
stat<^an,  was  bom  at  ^r^ku  on  the  itnd  of  May  1764.  His 
father  'was  'pm  official,  ."bjs  motfao'  ^  Andlloh,  distantly 
related' to  the  Prussian  mii^t^  ^  that  name.  Chi  hfa  lather^ 
transference  to  Berlin,  as  directoi*  otihe  mint,  the  boy  irai  si^ 
to  the  Joachitn^thal  gymnakinm  there^  Ms  brilliant  talents, 
however,  did  not  develop,  until  later,  when  at  the  university  of 
Kdnigsberg  he  .f^  .undex/.the  influence  of  i^aut.'  But  though 
^  intellect 'was-sha^pertgd  .^ml  hi^  Kajl  for  leami^  qui<^enf  d  by 
iho  great  tJ^iink^r's  infli^ence^  Kaijt  s  "  categorical,  imperative  " 
did  not  [^eMcnt,him  f^om  yieldiji^g  t^  l^e,taste.lor  wine,  wpmen 
ajMhigkpl^y.iv^chpMfsiiedhim.thrQ^       Wlien.ifi.i^Ss  be 
Jl^umed  to  Berlin^  be  received     appmntment  of  i^ecret  secretfi^ 
ijo.jthe;  T<?yal  Qeneralifireaoriitmt  Jhia  talents  soon '  gaiiiing  ,mip  i 
(iTonu^p  to,  .theran^,of  poiJtndllor  for  war,  {Kriessratb).  ^During 
441  jUness,  ^hich  kept  hip  yirj;i^ous  by ^  bonfiiylog,  him  to  lus  room, 
|ie  studied  Frenph  and  English,  gajmng.  a.  pja^t?ry  of  ,^ese; 
4anguages  which,  at;,ti>at  time  exceedingly  rare^'opened-  up  for  '■ 
■jtiipi,  opportuni^^  for  a  diploxnatjc  caxeei.        .    .    '  . 
.   His  interest  .in  ji^uljljcaff^rs  was,  how^Y^j  ^^.^  aro^ised  hy  the . 
^u^reak  W       , French^  Jt^qlution-   Like,  most  qmck-^tted 
yowg,  meni,  ,he  greeted  tlus.  at  first  ..with  .euthu»asm;  .but  Its^ 
Bubaequent^^yelopments  .C9oled  his  ardouf  find  be  wa£l  converted ; 
tp.xnojre  cpfis^|rvative.<u)un5els  by  Burke's  Ussay  fm  the  French  ] 
JRet^u^offg  a  tran^tion  pf;?irhich  into  O^^naan  (1794)  was^s  fi^^t 
litjerai:y>v«nkui%,  This  was  followed,  neirt  year^  by  trajislations 
of  wprkis.on  the  Involution  by  A^aJlet  du  Fan  and.Mo'unier,  and 
at  this  time  he  also  founded,  ^d- edited  a  monthly,  joturpal,  the 
Ifeue  deutsche  Monaisschrift,  in.  lyli^ch  ifoi  five  yeais  he  wrote, 
mainly  oin  historical  and  poUtical  questions, ,  maintaifiing  the 
principles  of  British  constitutionalism  agajnst  those  of  revolution- 
ary France.  The  knowledge  he  (displayed  of  the  principles  and 
practice  of  finance  was  especially  remarkable.   In  1797,  at  the 
instance  pf  .  English  statesmen,.'he  published  a  translation  of  a 
.history  of  French  finance  by  Francois  d'lvernois  (1757-1842),  an 
cnnncnt  €i:nei^es^  exile  naturalised  and  >  knighted  in  England, 
extract  froM  whi^'  he  had  previously  given  in  his  journal, 
fi^s  literary,  ontput  at .  this '  titne,  all  incited  ,  by  ,  a  li^deratei 
I^ib^ntUsiAf-^M  astounding,  and  ipduded  9^  essay  oik'the  re^ul^s; 
tof  the  dipbOTcry  el  -hiAnica,;  and  another^  vribten  .^  French,  on 
the  EngUsh  financial  S^sbem  (Bisai  's^'titmf  db  l^adktSnislrntiott  - 


Se^  finances  db  la  Grande- Bt^ktgne,  'totiddh,  iSob);|'1EBpfecialIy 
noteworthy,  howefvfer,  was  the  Denksckrip  ^r  Jtffowwe  "^addressed 
by  him  to  King' Frederick  Wiffiam  III.  on  his  aocesrfon  iTfg^),m 
wirich.'ftrfer  iiWta-,  he  tftged  upon  the  kittg  the  necesrity  for  granting 
freedom  to  tWe  press  and  to  C6m»jert%.  For  a 'PtUsHi^  bflSdal 
to  venture  to  igive  tmcalled-^for  'advice  to  bk-so^eagn  was  a 
breach  of  prt^riety  not  calculated  to  ^crease  his  cba-flces  Of 
favour;  but  it'  f^ve'  Gentz  a  censpicndns  position  in  the  puMit 
eye,  which  fal4' brilliant  taleitls  ftnd  Utet«ry  ^yte  «nabled'faim  to 
maintain. '  Mor^Ov*,  he  wSs  ftom  the  first  aware  6f  thcpitobdWe 
developments  of  the  Revolution  andofthecon^quencfes  to  Ptusaa 
6f  the  weakness  and  vacillatioBs  of  her  policy.  Opposition  Co 
France  was  the  inspiring  principle  of  the  MisP(>r^h€S  Journid 
founded  by  him  in  i!799-x8oo,  which  once  more  hedd  up-Bng^i^ 
institutions  as  the  model,  and  became  in  Germany  the  mouth- 
piece of  btiti^  'policy  tolrards  the  revolutionftW  aggi^esalons  of 
the  French  republic.  In  i^t  he  cea^  the  piAilicaftion  of  the 
Journal,  because  he  (£sliked  the  regularity  (rf  jotiriiaiifim,  and 
issued  intstead,  under  the  title  BeiMigi  air  O^scMchte;  a 
series  of  essays  cfn  conteoipoisry  poUtica.  The  first  <tf  these  was 
tfbisrdeH  U r sprung  itnd  Ckarakterdes^Krk^  gegeK  diafranstdsisclie 
RgMluHon  (i8ot),  by  many  reg^ed: as  <tentz'B -masterpiece; 
another  important  brochure,  Von  dem  PoUtischen  '^u^a^^ten 
Europit  var  vitd  naeh  der  RevoMioA,  a  critidsm  of  Haoterive's 
De  paid  ileJa  f  ranee  d  la  fin  de  Pan  VlU',  appeared  the  samb 
year.'  ■  ■"  ' 

Ttns  activity  gah*d  him  recogMtion  abroad  abd^fts^of^money 
ham  the  British  and  Austrian  governments;  but 'it  made  his 
posltfon  aS  an  official  in  Serlini  imposBlUe,  for  the  Pms^an 
govonment  had  no  znind  to  abandon  its  attitu4el'«if  dtuitiiras 
neutrality.  Private  dSahs  also  colmbin«d  tb  urge  Gentz  to  leave 
the'iPrU8m»i  aarvice;  for,  nudidy  through  hiS'  <oira  fanlt,  a 
separation  wit&fa^  wife' was  anangtfd;  IniMay  1802,  accordingly, 
he  took'leavie  Of  hb  'wife  and  left  ^with'hiB  fiiidad' Adam  Mttlletior 
-^^enna.  In  Berlin  be  had  been  intimatie  with  the  Austrian 
ambassador,  Count  Stadion^  whose  good  offices  procured  him  an 
ititroducftion  tO'th6  emperor  FrancJs.  Tlie  immediate  result  was 
the  title  of  imperial  coundtior,  with  a  yearly  salary  of  '4000 
gulden  (December  6tfa,  1802);  but  it  :^as  not  tSJA'tSv^  that  he 
was  activ^y  employed.  Be^K:  returning  to 'fiirarlin  to  make 
arruigements  for  transferring  himself  ^aally  to'  Vienna,  Oentz 
paid  a  v\sSx  to  Lofidon,  wh^ere  he'fl^de  the'  acquaintance  of  PitX 
and  GranvSle,  'w«re  so  Smprasstd  witli  tiU  talents  that,  in 
addition  to, large  money  presents,  be  was  guaranteed  ttn^  annual 
p^ofrby  thieBnU^  goveftidient-fa'tecos^tlan  of  theifkihik  of 
the  services  of^  his  agail^t  Bonapmte.  Frdm  this  time 
forward 'he  was  engaged'in  a  ceaseless  pcdemic' against  every 
fresh  advance  of  the  Napoleonic  power  and  {Metenaions;  with 
matchless  sarc^m  he  laShed the  ner^riess  pdUey  of  the  courts, 
which  suffer 'indignity  with  resignation he  denounced  the 
recognition  of  Napoleon's  imperial  title,  and  dMW'H>i  a  manifesto 
of  Louis  XVIIf.  against  it.  The  formation  of  the  coalition  aiid 
the  outbteak  of  War  for  a  while  raised  his  hopes,  in  ^ite  of  his 
lively  distrust  Of  the  competence  of  Austrian  miniiters;  but  tlpe 
hopes  were  speedily  dashed  by  Aiisterlitz  and  its  results.  Gentz 
usbd  his  enforced  leisure  to  write  a  brilliant 'ttGay>DQ<  "  TOk 
telatlons  between  England  uld  Spiahi  b6fo»  the  oitbseak  of  war 
between  the  two  powers  "  ^^pizig»  xSo6)v^id  ttortly  after- 
wards appeared  Ffagpienle  am  iHf  ikue^m  CeaeUiclit*  da  pM- 
tisthen  Gleichgewichts  in  Europa  (translated  sA.  fragmtnts-«n 
the  Balance  of  Poioer  in  Europe,  London,  1806);  This  latter, 
the  last  of  Gents's  iwOrks  as  an  independent  pfubUclst,  was  a 
masterly  exposS  of  the  actual  political  situation,  and  at  the  same 
time  prophetic  in  its  suggestions  as  to  how  this  should  b^  retifie Ved : 
"  Through  Germany  Europe  has  perished,  through  Germany  it 
must  rise  again."  He  realised  that  the  dominance  of  France 
could  only  be  br^en  by  the-  union  of  Austria  and  .Prussia,  acting 
in  concert  with  Great  Britain.  'He  watcbed  with  interest  the 
Prussian  military  preparations;  and,  at  the  Invitation,  of  .poont 
Iitaugwita;;^!went  at;  the  out^^  of  the  campaign  to  the  P^osijan 
beadquairketo  art£nhwlyiwhei%i»id^a&e4<the  k^g'sproclamat^ 
and  his  letter  to  Nf^raleon.-  -TltrwiSttt^  ni^[k9^«iLy;«tdiit>lr^)iii 
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this  coiiiiexiDn  that  Napoleon  nefoned  to.  him  as  "  ak  wreticbed 
scribe  jta^ed  Gentz^  -oBe  of  thoK  men  irithout  bonoltir  who  bcU- 
theda9dv«s  lor  money.-"  In  this  mls^on  Gintie  had  no  official 
maiiddte'  horn  the,  Au$tdan  government j  and  whatever  hopes  he 
nuy  have  chcnshed  of  priv^ely  influeodng  the  situation  in  the 
direction  of  an  allian(»  between  the  two  Gennan  powen  were  ■ 
speedily  dashed  by  the  campaign  of  Jena. 

The  downfall  of  Pn^sia  left  Austria  the  sole  hope  of  Germany 
an4  of.  Europe.  GeDtz,.who.froqa.  the  winter  o|  1:806  o^war^ 
divided; his  time  between  Pnigue  and  the  Botieniiaa  Watering- 
plac^'/^^^'^  to  J(Jev6tft  himftelf  wholly  to  the  pleasures  of 
spcffety^Ms  fascinating  persoti^Jity  gaining  him  a  I'eady .  reception 
in.tlu»e  exalted -cirigl^;w^ct;Were  to  prove  pf  wfi  to  him  lat^ 
on  in  Vienna.  Btrt^  thou^he  pdUished  nqtkingj  faii  pea  ^ms 
not  ;ldle"i  fend  he  was  bccupied'  with  a  serfte  tif  iH^fi  tat  tbt/. 
futiif ^"qI^  Ausj;^ J(o<i,  tijp^bi^t  mcajis  of  liberating' '^majxy  and . 

tbifais{riea(LAd8m:,bltilkk'(Augii8^4ftfaitx8o6)  that^, inrttie  miseiH 
ablfe-  feirctiittstiai^J^  ^iMfce'tittiftrhSs  H^^a--^  fhe^rinciples'bf-i^ 
^nqr^  ^ailWtioti/^tt^ust.t^e  taliea;a^,a;^*  pplfl^mpo,^iiL"'  " 

Jn.:i899^on^.tJ)ie  qMtbr^aHiOt  wij, between  Avstrjaana  ^panc*^,' 
Gentz  «as  foA^ifihe  &ist  time  actively  oiif^yad- by  the  Austrian  > 
goTittnnent  '^dif '  *  SlHdkj J  bfe-  ■  dfirftal'  the^ '  prrfc!ittia,tioii' 
ivoiiiicin^  the  'ded^T^tion  of  war  (i5ttj  of  Aprj),']iti4  during 
cwrtiwwi^cftj  fil^tinMtifitt i Ms  .pqn,!  T^ap  ijwa^w8*iy..ewi*>yw.. 

Bntithe  ptode  ti-aftuxtodltbbfaJkiifi'StafiioiB  vtaoe  snerei dashed 
hfehoptf,anU;'dIiahaidiiedaftd:**ll^!l!!gly'blast,"y'a^ 
ratire^.tp^jt;6ntparative  iriactiWt^  '9i  ■TM^4'.""0P'^^tsMf^\ 
St*3*pft'j%.sud3^  but«t*i»hiigh(q»nion,,ai»df 
it  wttfr'no&  tjll'XSis  tlM*~tbnittapiia«S'tip  betwiecnithe  twO'inisn 
the-cl«se''*elations  -that:  Wfl^- rip«i('iHt0'iilfc-itt;ift.  firiendiihSp.'; 
5,U,t  whefi.G^li'ts^  ft^uirneilio  yient^a  as  ]^e^tlefiifch>  Kdvisp^'in^; 
heuchmiaj3,l?«  wasn6.1ona«,  t;h^  fiery  patriot  ;^«hpJw4^yojpatHl^ 
and  eonfespondcd  -with  Steiar  in  the  daikdstiidE^ioC  German, 
d^presaloii  and'in.ftiwy  periods^  catle*  upon  ■jtH ^Eow>pe.  to'ftee; 
itseU  ,firom  ipreigii' .*nile.;,''piiillli^        and  tynical,  thbiigh 
c|eac-sighte(l      ev^er.  he. Va^.  h^cff^>rth.,bf:fare      things  an 
Auitdan,  moce  Austdan  Ott  >  bocasinn  even  tfaac  Metternicht 
as,  e.g.;  wheb,  d^ttitig  the  tol'  Stages 'of  .t!ie  c^iiaigh  of  ■i«i4, 
.expressed'  th6  hope  ,  that.  WettfaiiScJfi  ;V6ul^  substit^t^ ' 
"  Austria  "  for  "  Europe  "  in  h&  diplomacy  and— strange  advice . 
fnnn  tbe<^  hatteof  Napdeon  and  of  Vrao^fteeonaat  Attstro- 
French  alfiatice  by  -nulntakdng^  thtf  hosband  of  M«rle  ILotdsfr 
on  tHe,  throne  pf  prance.  , 

:  ^or  teP  years,  fromL-iSis  oni^ard,,Gentz.,waa.in,. closest  tb^ch. 
Trith  *U  the'great  afiai!Ea:  of  Eun^an  hiatoiy,  the.assistanit,i 
confidaift,  aftd  adviset  of  Mettemirfi:  He  accPn^paffliedl  the 
chancellor  pn  all  his  journeys;  waS  preseiit  at  all  the  corrferences 
that  preceded  frpd-ioJl^W!^  'he  war;  np  poKUcal  secrets  were 
hiddoftfrooL'hiitt;  ajndihLfhaiMi  diolted  ail  in^werti^ 
dPfiumeiAs.  -He'iftis  Secretary  tP  Uie  confess' ol  Vittiha  (t8i4~ 
xSis)  aiid  tb  t^'  tfie  congresses,  and  c6nfier^ii(^  th&t  follow^ ' 
upi  to  th^/of.  Vejcqna.CxSss),  aod,jUi,aU'hi^  ya^t.lMipwIe^ 
meoiaad  iafibixtotntafie  him  a  pow«c<  ,  HiMras.uiuiec  nkk-iUOaion 

to  their  ddH^emtnftsi;  hii  meniolr'^n  the  wdik'of:^%tfiigf<es» 
of  Vienna  is '^t  bnce  an  incisive  piece  bf  criticism  and  ^'inoiluinent^ 
oj  bis  o.mfl  disiliu^ionja^nt, ,  But  th|e  IJberalistn.oji  his.e^iriy.- 
years  was  igone  tw  ewfl, ■  Amd  ^  be-  bad  beCfMsae^.neconciled  .to 
Mettemich's  vitfw  that,  in  an  ager©*  dbcay^  thewttefwoctibn  <rf' 
a'statesman  wad  to- "  prop  up  mouldering  institutit^s."  It  was 
thp  han4  of  the  author  pf  that  offensive 'a!fMji?'e.,to.,rredpnck 
WilUadb  ill.,  on  theilibt»t;y  loj  the  press,  that  dfiafted  the  Carlsbad 
defcrefeS;-it  Tnb  ihfe'who'iB^Fiped'  the  policy  of  repressing  the 
freed6m  of  the  T^Wftrsities;  and  he  nPted-ui  '^s' diary  as  "  a. 
df^„q}pre  iipporta^t  than  that,  of  l«ip^'  if^  .session,  of  the 
VieittUfCofilcittaQe  of  iSiQ^  in  xrhkh  is.  WBs.dedwd  to  VMk»  the 
coli^aeatioft<of  i^>fe8entative  8UMiblics-ift>tte:Geniian 'States- 
impossiliW,  by  enforcing  the  l^ter  bf  Artidc  XHT.  dS  thjtfAct 
of  Confederation.  '  .,  "'  _. 

As  to  .Gentz's  private  life,  there  is  not  much  to  be  said.  He 
r^iiaipiei,ti>  fjie;' Jast  !i;j,iniii .of  ^be  *Pd^,  t^Piigif  tormen^ 
with  an  exaggerated  terror  of  deat]^VH.f^)iVi^iMiUdiiwy^ 


EK^q  again  suipe  |their  |>arting  at  Bt^n,  atid'|iia'rdia4iip«s  wtUk 
lotl^  iWomen,  quostly  of  the  highest  rank»  were  taq  ntuuesouft 
to. record.  But  passiop.  t^^u^nted  him:  1^.  the  eod,  and  JUb 
infatuation  for  Fanny  Elssler,  tlie  ceiebiGtted  itvueHae,  foanif 
the  subject  of  some  ruaad^able  kttcn  to  his  fikad  Rahel,  the 
wife  o|  Vamhagen  von  Eooe  (1830-X831).  He  di«d  oa  the  gtii 
lof  Jijne  1833.  . 

Gentz  has  been  vei^^  «pt^  described  aa  a  caerceoa^  of  tha- 
■pon,  and  assuredly  no  other  such  mercewiy  ^haa  ever  carved 
!aut  ,£or.  himself  a  more  jeawffcahJB  'caceer.  To  have  dona  so- 
would  h^ve.bWAriDiyiossiblf,  io.>^ite;of  his  briUiantgiitfl,  had  ha 
bie«n  no  inioce  th4fl:the  '*  wretctod  »^be"«iMer«td  BJ^hy  Naptc^n. 
Though  by  birth  l>eioQging  tQ  the  fniddle- illAas  lin  a  ooiuntty  fitt 
|bid9-b9ua4:WW(occacy,  beitived  to  move  oe  equal  tennSiin  the 
ispgiety.  ot  jtfiaciwlyd:  SiHtyiWBp  a  iriiicb  :»fo«lA  aevcrrAaHrc  bce&> 
■t!ia..«|i4e„h«d.  lW\-Mea!'ri«lK)m(»l|lyi  '^bdught  ittidijfild.'':  .;fVieti 
;that  he.  waa  in  Out  hahit  of  iteoei^^g  ^fttftfiomiailiandnAidmE 
L^b^  bq9«A  i<»l  hm  bacfcinp  lia  beyond  difi|>ut0i.  He  vfits&ibtt  Ai 
jtbe  s9c4?^.oji  ViQnBA:h#  ntD^vedsavood  flonas<thn»igbTaB'evK 
jrav4in£^nit'l«uis-iXWI-,L«bilaj,£^t9^de9^  fajm^  g6fibo,i 

[ajccompsAied  ky- ksf.piit»  ji^  ^0ffi»iir5}jB»d>.hisrtliaiy.js:fi4» 
;pf  tw^  eAtoteSr.  ^.^et  be  mtver'  m&de  an)e.seciictio(ith^^f^i 
M^twnfe:l^i1«ISi]t(Ma4ro     <hflia4.:and<>he.nqy!ec  suspacted,  Gents 
:of  writing  or  acting  in  consequence  against  his  convictions.  ,  i^s: 
a  matter  of  fact,  .iiji^,  ^Q^.<w^,jg|^^,  fre^  or  outspoken  in  his 
criticism  of  th£  policy, of  his  employer^  than  tjiis  ap^ai^n^ 
ivfei^'writeif.M  ^^hpse^^ts an'4,pfen^ons  w<frfeTJ^fier  ii?'tj^\riy'itfg^ 
!ai.j|iil^)i^aaitb»n,,brib<es;..thby the.  ra«asaition.'by)<yw^gwfti 
fpanUs  ofxfhcvbhie  of' an-aUytwhose  pen  hstA  tmrwd^^ttUf' Ml' 
^ROtettt  a  Tfeapon';iii  theIt^eJrtise:''j      ';:;'V|;  '''  ' r^"'^'  [  ",,  '"'j; 
I  ,][t,,^,.ii3ff.eed,"th^  very  imVajttality ' an4\poie(ii^^ 
i3^'tiWdeUlin.t,-iiiAk#,,ib£>^tingSi^  such  illuminatawig^ 

jdocumetitsforikhepiniadofhistoiy wfakivtHeywveF.  'AtlowaBlce> 
mtist  <rf  eiuiBe  be  made  fbr,  his'po?ftt  i5f'«'itw,-btltl6Ss  sd  perhaps^ 
■than '  ial  ..tj^'fi  Case  of  any:  9ther  writer  so  intimately  cqncerne^', 
'w>th  th?  ,p(^de5.,wiucil.h(E)l£ritjciaeS)-'.'A^  .aptot  iirQ]a.).ticiir', 
vahie.as  hiBtorioii'  d6ctimentSf  iGetati's -wiitaDg^iore'-Sitinvyi 
monuments,  dassIcsU  exaipfqples  of  neryoiis  and  ItimiiiPtispfcrii^^ 
pr6se,  or  of  !FrencJ)  whIcJi:is'a'mo4j4  for  diplomatic  sty     '  '.' 

byuWeiek.  ifl-.S'.voU  <Ji836-i-838).;:  his.  lewat  «^rks<,<Manaheim.. 

1841)  were  edited  by  G.  Schteaier.  Subaeq.*eD£ly  the^  ha.v«  aA>peaited  . 

With  Adam  MiUler .  (Stuttgam.  jft5?>;  ^/d  w  PfM  (3  woU**. 
LeiEUiSi  Am  dev.  NiacUfiuf.iPri«dri6hsi  «>f»  .Qenta     ycA».),  > 

edited  byiCgunt  AWn  PipkeschOBten  (Vienna,  ^6^).'.  Avs.ikr.' 

uft4'ai*'rrwrHkvmG*r^^iwiby  C.  vion  RJinkowetrpm  ^ienoa*, 
'i870}<;  I?.4ti6ch«(  ii»A4itta\dueh«v^^  Gen»  Vaiwhia. 
i8iSr-ji8ii$.\(»  fi(*mtS)OViii^VX^fW.-  ounrejit  affairs  opnuniaaiened  by. 
the  Austrian  e]t>vieramenti},  edite(i^b(y. Count  Aatc^n.  vonrJ^mkeaQlih  . 
<^ea.  iha  .XPimec  (3 ,  rpk*t .  P«ris> .  137^).  inpomplelekrbut  paitly-: 
avopiimci^  vk.VKtemiishf  T4ilwkinfi,.am.  dm^  MtfreifHt^sMmm'\ 
(V9eqna,:iii8^7)>M9  cpUecliw.of  dPouments  of  the  Kt^ftteet  HaJuAi! 

Ftdtdriehs  vm  (VieflBat-'iS??),  editejd  by  CPuRt  .Pittfcesoh--- 
K^sten.  the  youiser.  Fffial}yi  (^entz'ft  diaries,. /row  j8oO  to  i8a8,j 
an  invaJwkblQjnwQiof  authentic  materiatr  wweieditied.by  Vamhagen-i 
>vtw  Ewie<aad  i»ubUtdM4  affter  his  4each  undcv.  the  ititlb-  TagfiHtMttv- 
(Ukoig,  iS^fi  nsw.e4»-4 'V<4a«  «&.:  [■a7;^«,'iS*vanil,  lives  of 
CenU  exist.  The  latest  is  by  &pM^ia,./yMdrK^Mn'Cwto  (y  'tw^. 
:1901V  ■■■'■\    :■'  !       .•     .    :'!.'■....;.■  .(W.-A.Ph) 

I  'f}ti9PKHT|tIC,'  reterre)i;,to  the  centre  ,p£  the  ^rth  t^r-  7^  ^as ! 
an  origin;  a  , te^pa.  designating, . especiaUy,  tha  co-ordinates  of  a^: 
hesvenly  body  referred  to  tlnsiorigm.  1  ni-  \ 
'.  Q-BOinST  (from  the  Gr;  t^,  the  edrthvand  Sdfeifc*,  to  divide),' 
the  science  ol  surveying  {4-V-)  extended  to'large  tracts  pf  country, . 
[having. iin ;view hot  only  tb«i production  pf.a  S3fstem  of.mapS'OjE' 
'vnty  i^eat>  acciicac^,  hut  tite  detoiminadoa  lof  -tibc  cttrvature  oi ' 
the  surface  of  the  earth,'  and  eyeijtually  bf"th^  ^figure  and-' 
Idftnensiops  of  .th^'earth;  .This,  last,', bide?^,  iiay  be'  the.  soU'j 
[Object,  in  ,vi«W.  as  wa&,4^er]Cas4^'thf:ope^tio^  cQq!^uct;<^ 
Perui.aodiiiik  Lapl^d-Lby.ithe  o^ebrated  'FiaBdi  aslioaoiiieirf: 
;P.  Bouguer^  C.,  M,^  ^e^  la  C^ndainine., :  P,  L,  K^  Ma,upertiii8," 
|A.  C.  CUairault  and  others;  and  the  measurement  of  the  q^f^^^i 
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akc  of  France 'by:I>:  F.  A.  Mfohaitf  juid  J.  B.  J.'Belambre  Had 
for  its  end  the  determinBtfon  of  the  true  length  of  the  "  metr^' " 
vMcb  was  to  be  the  le^al  stwdftrd  of  length  of  France  (isee 
Eastb,  FrouKE  or  tm). 

The  bans  of  every  extensive  survey  is  an  accurate  triangulation, 
and  the  c^eraticHis  of  geodesy  consist  in  the  measurement,  by 
theodolites,  of  the  angles  of  the  triangles;  the  measurement  of 
one  or  more  sides  of  these  triangles  6n  the  ground;  the  determin- 
ation by  astronomical  observations  of  the  azimuth  of  the  whole 
network  of  triangles;  the  detennination  of  the  actual  position 
of  tbe  same  on  the  surface  of  the  earth  by  observations,  first  for 
latitude  at  soaae  <rf  the  stations,  and  secondly  for  longitude;  tbe 
det^mination  of  altitucEe  for  all  stations. 

F(ff  the  computation,  the  points  of  the  actual  aurface-^  the 
earth  are  ftnag^ied  as  projected  idong  thneur  plumb  lines  on  the 
mathematk*l  figure,  wUdi  is  given  by  the'statsonazy  sea-levd, 
and  tbe  extension  of  the  sea  thnni^  the  cmtineots  by  a  system 
ot  bnaginaiy  canals.  For  many  puiposes  the  madbematicat 
surface  is  assumed  to  be  a  plane;  in  otber  cases  a  sphere  of 
radius  6371  kilometres  (3o,90(»,ooo  ft.)*  '  the  case  of  extensive 
operations  the  surface  must  be  considered  as  a  compressed 
eUq)soid  (rf  rotation,  whme  minor  axis  coincides  with  the  earth's 
axis,  and  whose  compresrion,  flattoiitag,  or  eltiptkity  is  about 
1/098. 

Measunmetit  cf  Base  L^ies. 

To  determine  by  actual  meaauremeat  on  the  G;round  the  length  of  a 
ttde  of  one  of  the  triangles  ("  base  line  ").  wherefrom  to  infer  the 
le^ha  of  all  the  <^er  sides  in  the  triangulation,  is  not  the  least 
dimcutt  operation  of  a  trigonometrical  survey.  Wiien  the  prot^em 
is  stated  thus — To  determine  the  number  of  times  that  a  certain 
standard  or  unit  of  length  is  contained  between  two  finely  marked 
poihts  on  the  surface  of  the  earth  at  a  distance  of  some  miles  asunder, 
so  that  the  error  of  the  resuh  may  be  pronounced  to  lie  between 
certain  very  narrow  linuts, — then  the  question  demands  very 
serious  consideration.  -The  rq)i:e8entation  ctf  the  unit  of  length  by 
means  of  the  distance  between  two  fine  lines  on  the  surface  of  a  bar 
of  metal  at  a  certain  temperature  is  never  itself  free  from  unceitamty 
and  probable  error,  owing  to  the  difficulty  of  knowing  at  any  moment 
the  precise  temperature  of  the  bar;  and  the  tmnsfocnce  of  this 
unit,  or.  a  multiple  of  it,  to  a  measuring  bar  will  be  affected  not 
only  with  errors  of  observation,  but  with  errors  arising  from  un- 
certainty <^  temperature  of  both  bars.  If  the  measuring  bar  be  not 
sclf^compensating  for  temperature,  its  expansion  most  be  determined 
by  very  careful  experiments.  -The  tliennoroeteni  required  for  this 
purpose  mUst  be  very  caret  ully  studied,  a^  their  errors  of  cfivisbn 
aiia  index  error  determined. 

In  order  to  avoid  the  diffimlty  in  exaetly  determining  the  tempera- 
ture of  A  bar  by  tbe  mercury  thermometer,  P.  W.  Beseel  introduced 
ia  1^604  near  Kfinigsbov  a  compound  bar  wMch  constituted  a 
metaUfc  thennomecw.*  A  sine  bar  is  hid  on  an  b-oo  bar  two  toises 
long,  both  bars -being  perfectly  planed  and  in  free  contact,  the  zinc 
bar  bang  sli^tly  shorteir  and  the  two  bars  rigidly  united  at  one  end. 
As  the  temperature  varies,  the  diflPereftce  of  the  lengths' of  the  bars, 
as  percnved  bythe  other  end, 'also  varies,  and  affords  a  quantitative 
correction  f(tf  temperature  variations,  which  Is  applied  to  reduce  the 
length  to  standard  temperature.  During  the  measurement  of  the 
base  fine  the  bars  were  not  allowed  to  come  into  contact,  the  interval 
being  measured  by  the  insertion  of  glass  wedges.  The  results  of  the 
comparisons  d  four  measaring  rods  with  one  another  and  with  the 
standards  were  elaborately  computed  by  the  method  of  least-squares. 
The  probable  error'  of  the  measured  length  of  935  toises  (about 
6000  ft.)  has  been  estimated  as  1/863500  or  1-2  n  0*  denoting  a 
millionth).  With  this  apparatus  fourteen  base  lines  were  measured 
in  Prussia  and  some  neighbcHving  states;  in  these  cases  a  Somewhat 
hi^J«r  degree  of  accuracy  was  obtained. 

The  principal  triangulation  of  Great  Britain  and  Ireland  has  seven 
base  lines:  nve  have  been  measured  by  ste^  chains,- aad  two, 
more  exactly,  by  the  compensation  bars  of  General  T.  F.  Colby,  an 
apparatus  introduced  in  1827^1828  at  Lough  Foyle  in  Ireland.  Ten 
l^se  lines  were  measured  in  India  in  1831-1869  by  the  same  apparatus. 
This  is  a  system  of  six  compound-bars  self-correcting  for  temperature. 
The  bars  may  be  thus  described :  Two  bars,  one  of  brass  and  the 
other  of  iron,  are  laid  in  parallelism  «de  by  side,  firmly  united  at 
their  centres,  from  which  they  may  freely  expand  or  contract ;  at 
the  standard  temperature  they  are  of  the  same  length.  Let  AB  be 
one  bar,  A'B'  tlie  other;  draw  lines  through  the  corresponding 
extremities  AA'  (to  P)  and  BB'  (to  Q),  and  make  A'P  =  B^Q,  AA^ 
being  equal  to  BB'.  If  the  ratio  A'P/AP  equals  the  ratio  of  the  co- 
efficwnts  of  expannon  of  the  bars  A'B'  and  AB,  then,  obviously, 
the  distance  PQ  (s  coiutant  (or  nearly  so).    In  the  actual  instrument 

*  An  arrangement  acting  similarly  had^ieen  previously  introduced 
by  Borda.  ■ 


P  and  Q  are  finely  eng^ved  OotH  to  ft.  apart.  In  practice  the  bars, 
'■  when  aUgned,  are  not  in  contact,  an  interval  <^  6  in.  being  .allowKi 
between  each  bar  and  its  neighbour.  This  distance,  is  accuracy- 
measured  by  an  ingenious  tnicrometrical  arrangeipent.  constructed 
on  exactly  .the  same,  principle  as  the  bars  themselv^ 

The  last  base  line  measured  in  India  had  a  length  of  8913  ft.  In- 
consequence (rf  some  susfucion  as  to  the  accuracy  <»  the  compensation - 
apparatus,  the  measurement  was  repeated  four  times,  the  operations 
being  conducted  so  as  to  determine  the  actual  values  of  the  probable 
errors  of  the  apparatus.  The  direction  of  the  line  (which  is  at  Cape 
Commin)  is  north  and  south.  Irt  two  of  the  measurements  the  brass 
amtponent  was  to  the  west,  in  the  others  to  thceaa^;  the  differences 
between  the  individual  measurements  and  the  mean  ot  the  four  were 
+0-0017.  — 0-004Q,  —0-0015,  +0-0045  ft.  These  differences  are 
very  small;  an  elaborate  investigation  of  all  sources  of  error  ^Ows 
that  the  probable  error  of  a  base  line  in -India  is  on  the  average 
^2*8  ft.  These  compensation  bars  were  abo  used  by  Sir  Thomas' 
Maclear  in  the  measurement  of  the  base  line  in  his  extension  ^, 
Lacaille's  arc  at  the  Cape.  The  account  U  this  operation  will  h^, 
found  in  a  volume  entitled  Veri/uation  and  ExUnHoh  of  LacoiiU's' 
Are  of  Meridian  <a  the  Cape  of  Good  Rope,  by  Sir  Thom&s  Madear, 

Siblished'in  1866.  A  rediacussion  has  been  given  by  Su*.  David 
ill  in  his  Report  on  ^  Geodetic  Survey  of  South  AfneOt  BfCr,  1896. 
A  very  simple  base  apparatus  was  employed  by  W.  Struve  in  his 
triangulations  in  Russia  from  1817  to  1855.  This  consisted  of  four- 
wrought-iron  bars,  each  two  toises  (rather  more  than  13  ft.)  long; 
one  end  of  each  bar  is  terminated  inaamall  stcsi'cyliiider  pceseoting' 
a  slightly  convex  surface  for  conlaO,  tha  other  end  carries  a  contact 
lever  rigidly  connected  with  the  bar.  The  shorter  arm  of  the  lever 
terminates  below  in  a  polished  hemisphere,  the  upper  and  longer 
arm  traversing  a  vertical  divided  arc.  In  measuring,  the  plane  etod ' 
of  one  bar  is  brought  into  contact  with  the  shoit'  arm  oi.  the  centact- 
lever  (pushed  forward  by  a  weak  spring)  of  the  next  bar.  -  Each  bar 
has  two  thermometers,  and  a  level  for  determining  the  inclination 
or  the  bar  in  measuring.  The  manner  dl  transferring  the  end  61  a 
bar  to  the  ground  is  simply  this:  under  the  end  of  the  bat'  a  state 
is  driven  very  firmly  into  the  pouadfearr^iog  on  its  upper  susface' 
a  disk,  capable  of  movement  in  the  diret^mn  of  the  measiu'ed  Um 
by  means  of  slow-motion  screws.  A  fine  mark  on  tl^is  disk,. is- 
brought  vertically  under  the  end  of  the  bar  by  means  of  a  theodofite 
which  is  planted  at  a  distance  of  25  ft.  from  the  stake  in  a  direction 
peraendicular  to  the  base.  Struve  investigated  for  each  Irase  the 
probaUe  eirors  of  the  measurement  arising  from  each  of  these  seven 
causes:  Alignment,  inclination,  comparisons  with  standards,  read- 
ings of  index,  personal  errors,  uncertainties  of  temperature,  and  the 
probable  errors  of  adopted  rates  of  expansibn.  He  found  that 
±o*8  n  was  the  mean  of  the  probable  eirors  of  the-  seven  baaes 
measured  by  hinv>  The  Austro-Htingarian  appamtys  is  similar; 
the  distance  of  the  rods  is  measured  by  a  slider,  which  rests  on  one 
of  the  ends  of  each  rod.  Twenty-two  base  lines  Were  measured  lii 
1840-1899. 

GMieral  Carlos  Ibafiex  employed  in  1858-4879,  for  the  measure* 

ment  of  nine  base  lines  in  Spain,  two  apparatus  simSar  to  the 
apparatus  previously  employed  by  Porro  in  Italy :  one  is  complicated, 
the  other  simplified.    The  first,  an  apparatus  of  the  brothers Brunner ' 
of  Paris,  was  a  thermometric  combination  of  two  bars,  orte  of  platlniim 
and  one  of  brass,  in  lei^h  4  metres,  furnisdied  with  three  leVels  and 
four  thermometers.   Suppose  A,  Bi  C  three  micrometer  microsoopei . 
very  firmly  supported  at  intervals  <a  4  metres  with  their  axes  verticalt 
ana  aligned  in  the  plane  of  the  base  line  by  i^ean^  qf  a  transit 
instrument,  their  micrometer  screws  being  in  the  lineof  measurement. ' 
The  measuring  bar  is  brought  under  say  Aiand  fi,  and  those  micro-' 


Quite  simuar  apparatus  (among  others)  hiis  been  employed  by  the 
French  and  Germans,  Since,  however,  it  only  permitted  a  distance 
of  about  300  m.  to  be  measured  daily,  Ibafiez  introduced  a  simplift-'; 
cation;  the  measuring  rod  being  made  simply  of  steel,  and  provided 
with  inlaid  mercury  thermometers.  This  apparatus  was  used  in 
Switzerland  for  the  measurement  of  three  base  lines.  The  accuracy 
is  shown  by  the  estimated  probable  errors:  ^o-a  it  to  *o*8 
The  distance  measured  daily  amounts  at  least  to  800  m. 

A  greater  daily  distance  can  be  measured  with  the  same  accuracy 
by  means  of  Bessel's  apparatus;  this  permits  the  ready  measure- 
ment of  2000  m.  daily.  For  this,  however,  it  is  important  to  notice 
that  a  large  staff  and  favourable  ground  are  necessaiy.  An  im- 
portant improvement  was  introduced  by  Edward  J&denn  of  Stock- 
holm, who  measures  with  stretched  wires  of  about  24  metres  long; 
these  wires  are  about  1-65  mm,  in  diameter,  and  when  in  use  are 
stretched  by  an  accurate  spring  balance  with  a  tension  of  10  kg.' 
The  nature  of  the  ffround  has  a  very  trifling  effect  on  this  method. 
The  difficulty  of  temperature  determinations  is  removed  bv  employ- 
ing wires  made  of  invar,  an  alloy  of  steel  (64  %)  and  nickel  (36  %) 
which  has  practically  no  linear  expansion  for  small  thermal  changes 


*  Geodetic  Survey  of  South  Africa,  vol.  iii.  {1905),  p.  viii ;  Les  Nouveaux 
AppareUs  pour  la  mesure  rapide  des ' bases  giod:,  par  J.  Ren£  BenOit 
«t  Ch.  Ed.- Gutllatame (»9o6);  ■ 
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at  ordinary  temperatures;  this  sJkty  was  dUcovered  in  1896  by 
Ben6tt  and  GuUkutne  of  the  latemwonal  Bureau  of  Weifl^ts  and 
Measures  at  Breteuil.  Apparently  the  future  of  base-line  measure- 
ments rests  with  the  invar  wires  of  the  J&derin  apparatus;  next 
comes  Forro'a  apparatus  with  invar  bars  4  to  5  metres  long. 

Results  have  been  obtained  in  the  United  States,  of  great  im- 
portance in  view  of  their  aecuracyt  rapidity  ai  determination  and 
economy.  For  the  measurement  01  the  arc  of  meridian  in  loi^tude 
98"  E.,  in  1900,  nine  base  lines  of  a  total  length  of  69*3  km*  were 
measured  in  six  months.  The  total  cost  of  one  base  was  $1831. 
At  the  beginning  and  at  the  end  of  the  field-season  a  distance  of 
exactly  100  m.  was  measured  with  R.  S.  Woodward's  "  5-m.  ice- 
har  "  (invented  in  1891) ;  by  means  of  the  remeaaurement  of  this 
length  the  standardization  of  the  apparatus  was  done  under  the  same 
conditions  as  ejusted  in  the  case  of  the  base  measurements.  For 
the  measurements  there  were  em^oyed  two  steel  tapes  (rf  100  m. 
loiu;,  provided  with  supports  at  aistances  of  25  m.,  two  of  50  m., 
and  the  duplex  apparatus  of  Eimbeck,  consisting  of  four  s-m.  rods. 
Each  base  was  divided  into  sections  of  about  1000  m.;  one  of  these, 
the  "  test  kilometre,"  was  measured  with  all  the  five  apparatus, 
the  others  only  with  two  apparatus,  mostly  tapes.  The  probable 
error  was  about  *o>8  /i,  and  the  day's  work  a  distance  <A  about 
2000  m.  Each  of  the  four  rods  of  the  duplex  apparatus  oonncts  of 
two  bars  of  brass  and  stedL  Mercury  toermometm  are  inserted 
in  both  bars ;  these  serve  for  the  measurement  of  the  length  of  the 
base  lines  by  each  of  the  bars,  as  they  are  brought  into  their  con- 
secutive positions,  the  contact  being  made  by  an  etasttc-sUding 
contact.  The  length  of  the  base  lines  may  be  calculated  for  each 
bar  only*  and  also  by  the  suppoation  that  both  bars  have  the  same 
temperature.  The  apparatus  thus  affords  three  sets  of  results, 
which  mutually  control  themselves,  and  the  contact  adjustments 
permit  rapid  work.  The  same  device  has  been  applied  to  the  older 
oimetallic-compensating  apparatus  of  Bache-Wilrdemann  (six 
bases,  1847-1857)  and  of  Scnott.  .  There  was  also  employed  a  single 
rod  bimetallic  apparatus  on  F.  Porro's  principle,  constructed  by  the 
brothers  Repaold  for  some  base  lines.  Ejccellent  zesulCs  have  been 
more  recentljr  obtained  with  invar  tapes. 

The  folknnng  results  show  the  lei^iths  of  the  same  Gennan  base 
lines  as  measured  by  tUffcrent  apparatus: 

metres. 

Base   at    Berlin    1864  Apparatus  of  Bessel  2336-3930 
1880  „       Brunner  "3924 


Base  at  Strehlen 
Old  base  at  Bonn 
New  {use  at  Bonn 


1854 
1879 
1847 
1899 
1893 
1892 


Bessel  3762 -5824 
Brunner  -5852 
Bessel     2 133 -9095 

■9097 
.,  3513-9012 
Brunner  -9696 


It  is  necessary  that  the  altitude  i^ve  the  level  of  the  sea  of  every 
part  of  a  base  line  be  ascertained  by  sfurit  levelling,  in  order  that 
the  measured  length  may  be  reducm  to  what  it  would  have  been 
had  the  measurement  been  made  on  the  surface  of  the  sea,  produced 
in  imagination.  Thus  if  /  be  the  length  of  a  measuring  bar,  h  its 
height  at  any  given  position  in  the  measurement,  r  the  radius  of 
the  earth,  then  the  length  radially  projected  on  to  the  level  of  the 
sea  is  l(i-h/r).  In  the  Salisbury  Hain  base  line  the  reduction  to 
the  levd  of  the  sea  is  -0-6294  ft. 

The  total  number  of  base  lines  measuted  in  Europe  up  to  the 
present  time  is  about  one  hundred  and  ten,  nineteen  of  which  do 
not  exceed  in  lei^th  3500  metres,  or  about  1}  miles,  and  three — 
one  in  France,  the  others  in  Bavaria — 
exceed  19,000  metres.  The  question 
has  bem  fKonently  discussed  whether 
or  not  the  advantage  of  a  Ioihc  base  is 
sufficiently  great  to  warrant  the  ex- 
penditure 01  time  that  it  requires,  or 
whether  as  much  precision  is  not  obtain- 
able In  the  end  by  careful  triangutation 
from  a  short  baise.  But  the  answer 
cannot  be  given  generally;  it  must 
depend  on  the  circumstances  of  each 
particular  case.  With  Jaderin's  appa- 
ratus* provided  with  invar  wires,  b^ues 
of  20  to  30  km.  long  are  obtained  with- 
out difficulty. 

In  working  away  from  a  base  line  ah, 
stations  c,  d,  e,  f  are  carefully  selected  so 
as  to  obtain  from  well-shaped  triai^lee 
gradually  increasing  sides.  Before,  how- 
ever, finally  teavir^  the  base  line,  it  is 
usual  to  verify  it  by  triai^ulation  thus: 
during  the  measurement  two  or  more 

Kints,  3a  p,  q  (fig.  i),  are  marked  in  the 
Be  in  positions  such  that  the  lengths  of 
the  different  s^ments  (A  the  line  are 
fawwn;  then,  taking  suitable  external  stations,  as  h,  kt  the  aisles  of 
tiw  triangles  bhp,  Mq,  kgk,  kqa  are  measured.  From  these  ancles 
can  be  computed  the  ratios  of  the  segments,  irfiich  must  agree,  if  all 
opentiotts  are  correctiy  performed,  with  uie  ratios  resulting  from 


the  measurea.  Leaving  the  base  line,  the-  ndes  incicaae  up  to  i«, 
30  or  50  miles  occasionally,  but  seklom  reaching  loO  asiMs.  The 
triaogmation  points  may  either  be  natural  objects  presenting  them- 
selves in  suitaue  positions,  such  as  church  towera;  or  they  Miay  be 
objects  specially  constructed  in  stone  or  wood  on  monntam  tops 
or  other  prominent  ground.  In  every  ease  it  is  necewary  that  the 
precise  centre  ctf  tiie  station  be  marked  by  some  permanent  mark. 
In  India  no  eacpense  u  qiared  in  maldny  permanent  the  principal 
tri^nometrical  stations -costly  towers  m  masonry  being  erected. 
It  la  essential  tliat  evcnr  trigonometrical  stataoo  duill  present  a  fine 
object  lor  obwtvation  Moot  surrounding  sCatioiis. 

Soriaontal  Angfes. 
In  placing  the  theodolite  over  a  station  to  be  dsewed  from,  the 
first  point  to  be  attended  to  is  that  it  dull  rost  tipon  a  perfectly 
solid  foundatiMi.  The  method  of  obtaining  this  deaideratora  most 
depend  entirely  on  the  nature  of  tike  ground;  the  instnimrait  must 
if  possible  be  supported  on  rock,  or  if  that  be  impoflriUe  a  solid 
foundation  must  De  obtained  by  draging.  When  the  theodolite  is 
reqiUred  to  be  raised  above  the  su^ce  of  the  ^nnd  in  order  to 
eommaod  particular  poima,  it.is  neceasary  to  budd  two  scaffolds,— 
the  outer  ime  to  cany  the  observatory,  the  inner  one  to  cany  the 
inatrum«it, — and  these  two  edifices  must  have  no  point  of  contact. 
Many  cases  <tf  high  scaffoldi^  have  occurred  on  the  English  Ordnance 
Survey,  as  for  instance  at  "niaxted  church,  where  the  tower,  80  ft. 
high,  IS  surmounted  by  a  spire  of  90  ft.  The  scaffold  for  the  ob- 
servatory was  carried  from  the  base  to  the  top  of  the  spire;  that 
for  the  instrument  was  raised  from  a  point  of  the  s[»re  IjU>  ft.  above 
the  ground,  having  its  bearing  upon  timbers  passing;  tnroi^  the 
spire  at  that  height.  Thus  the  instrument,  at  a  hogfat  of  178  ft. 
above  the  ground,  was  insulated,  and  not  affected  by  the  action  of 
the  nind  on  the  <^)servatory. 

At  every  station  it  is  necessary  to  .examine  and  CMiect  tbe  ad- 
justments of  the  theodc^te,  which  are  tiiese:  the  line  of  coUimation 
of  the  telescope  must  be  perpendicular  ro  its  axis  of  rotation;  this 
axis  perpendicular  to  the  vertical  axis  of  the  instrument ;  arid  the 
latter  perpendicular  to  the  plane  <rf  the  h(Nizon.  The  micrometer 
nucroecopes  must  also  measure  correct  qnantities  on  the  divided 
circle  or  cirdes.  Hie  metiwd  of  observing  Is  this.  Let  A,  B,  C  . . . 
be  tiie  stations  to  be  observed  taken  in  order  of  azimuth;  the 
tdescope  is  first  directed  to  A  and  the  cfoss-hairs  of  the  tdesn^ 
made  to  bisect  the  object  presented  by  A,  then  the  microscopes  or 
verniers  of  the  horizontal  circle  (also  of  the  vertical  circle  if  necessary) 
are  read  and  recorded.  The  telescope  is  then  turned  to  B,  which 
is  observed  in  the  same  manner;  txien  C  and  the  other  stations. 
Coming  round  by  continuous  motion  to  A,  it  is  again  observed,  and 
the  agreement  at  ^is  second  reading  with  the  first  is  some  test  oC 
the  stability  of  the  instrument.  In  taking  this  round  of  an^es— 
or  "  arc,"  as  it  is  called  on  the  Ordnance  Survey — it  is  desirable 
that  the  interval  of  time  between  the  first  and  second  observations 
(rf  A  should  be  as  small  as  may  be  consistent  with  due  care.  Before 
taldng  the  next  arc  the  hortzoatal  circle  is  moved  through  30*  or 
30*;  thus  a  different  set  of  diviuons  of  the  circle  is  used  in  each 
arc,  tends  to  eliminate  the  vnofs  of  divimon. 

It  is  very  desirable  that  all  ares  at  a  station  should  contain  one 
point  in  common,  to  which  all  angular  measurements  are  thus 
referred, — the  observations  on  each  arc  conmiencing  and  endir^ 
with  this  point,  which  is  on  the  Ordnance  Survey  called  the  "  rrferring 
obiect."  It  is  usual  for  this  purpose  to  select,  from  anioi^  the 
pomts  which  have  to  be  observed,  that  one  which  aSatda  the  best 
object  for  precise  observation.  For  mountain  tops  a  "  referring 
object "  is  constructed  of  two  rectangular  ptates  of  metal  in  the 
same  vertical  plane,  thdr  edges  paralleland  placed  at  such  a  distance 
apart  that  the  %ht  of  the  wcy  seen  through  appears  as  a  vertical  line 
about  10'  in  width.  The  best  distance  for  this  object  is  from 
I  to  2  miles. 

This  method  seems  at  first  sight  very  advant^r^us;  but  if, 
however,  it  be  desired  to  attain  the  highest  accuracy,  it  is  better, 
as  shown  by  General  Schreiber  of  Berlm  in  1878,  to  measure  only 
angle  auB^i  and  as  many  of  these  as  possible  between  the  directions 
to  be  deternuned.  Division-errors  are  thus  more  perfectly  dimlnated, 
and  errors  due  to  the  variation  in  the  stability,  &c. ,  of  the  inatmmenti 
are  diminished.  This  method  is  rapidly  ^aiidng  precedence. 

The  theodolites  used  in  geodesy  vary  m  pattern  and  in  size — the 
horizontal  circles  raiding  from  10  in.  to  36  in.  in  diameter.  In 
Ramsden's  36-in.  theodolite  the  telescope  has  a  focal  Icnffth  of 
36  in.  and  an  apertore  of  3-5  in.,  the  ordinarily  used  maeufying 
power  being  54;  this  last,  however,  can  of  course  be  changed  at  the 
requirements  of  the  oboetwt  or  <tf  the  weather.  The  probable 
error  of  a  single  observation  <rf  a  fine  object  with  this  theodolito 
is  about  o'-3.  Fig.  a  r^resents  an  altazimnth  theodolite  of  an 
improved  pattern  used  on  the  Ordnance  Survey.  The  horizontal 
circle  of  14-in.  diameter  is  read  by  three  micrometer  microscopes; 
the  vertical  circle  has  a  diameter  of  12  in.,  and  is  read  by  two  micro- 
scopes. In  tiie  great  trigonometrical  survey  of  India  the  theodolites 
used  in  the  more  important  parts  of  the  work  have  been  of  2  and 
3  .ft.  diameter— the  circle  read  by  five  ecfuidistant  mkrosoop«i. 
Every  amde  is  measured  twice  in  each  position  of  the  aero  of  uie 
horizontu  circle,  of  which  tiiere  are  generally  ten;,  the  entire 
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number  of  measures  of  an  angle  is  never  less  than  30.  An  examina- 
tion of  1407  angles  showed  tnat  the  probable  error  of  an  observed 
ai^le  is  on  the  average  »»=  o'-38. 

For  the  observations  of  very  distant  stations  it  is  usual  to  employ 
a  heliotrope  (from  the  Gr.  H\iot,  sun;  rpAvot,  a  turn),  invented  by 
Gauss  at  Gatti^;en  in  1821.  In  its  simplest  form  this  is  a  plane 
mirror,  4,  ^  <»-  8  in.  -in  diameter,  ca{}able  of  rotation  round  a  horizontal 
and  a  vertical  axia.  This  mirror  is  placed  at  the  station  to  be  ob- 
served, and  in  fine  weather  it  is  kept  so  directed  that  the  rays  of  the 
sun  reflected  by  it  strilw  the  distant  observing  telescope.  To  the 
observer  the  heliotrope  preaents  the  ai^Maranoe  of  a  star  of  the 
first  or  second  magnituoe,  and  is  geneniUy  a  pleasant  object  for 
observing. 

Observations  at  night,  with  the  aid  of  light-signals,  have  been 
repeatedly  made,  and  with  good  results,  particularly  in  France 
by  General  Fraoseris  Perrier,  and  more  recently  to  the  United 
States  by  the  Coast  and  Geodetic  Survey;  the  signal  employed 
beil^  an  acetylene  bicycle-lamp,  with  a  lens  5  in.  in  diameter. 
Fftrticularly  noteworthy  are  tnie  tr^nometrica)  connexions  of 
Spain  and  Algeria,  which  were  cat-ried  out  in  18^  by  Generals 
IbaSeK  and  Perrier  (over  a  distance  of  270  km.),  of  ^ly  and  Malta 
in  1900,  and  of  the  islands  ot  Elba  and  Sardinia  in  1903  by  Dr 
Guarauod  {over  distances  up  to  230  km.) ;  in  these  cases  artificial 


Fig.  3. — ^Altazimuth  Theodolite. 

Iqi^t  was  employed:  in  the  first  case  electric  light  and  in  the  two 
others  acetylene  lamps. 

Astfonomieal  ObaervtUions. 
The  direction  of  the  meridian  is  determined  either  by  a  theodolite 
or  a  portable  transit  instrument.  In  the  former  case  the  operation 
consists  in  observing  the  angle  between  a  terrestrial  object — generally 
a  mark  specially  erected  and  capable  of  illumination  at  night — 
and  a  close  circumpolar  star  at  its  greatest  eastern  or  Western 
azimuth,  or,  at  anv  rate,  when  very  near  that  poation.  If  the 
observation  be  maae  f  minutes  of  time  before  or  after  the  time  of 
greatest  azfibuth,  the  azimuth  then  will  differ  from  its  maiiimum 
value  by  (4S0O*  sin  i '  sin  2i(  sin  z,  in  seconds  of  an^le,  omitting 
smaller  terms,  i  being  the  starts  declination  and  s  its  zenith  distance. 
The  collimation  and  level  ertora  are  very  carefully  determined 
before  and  after  these  observations,  and  it  is  usual  to  arrange  the 
observations  by  the  reversal  of  the  telescope  so  that  collimation 
error  shall  cfiBappear.  If  c  be  the  level  and  collimation  errors, 
the  correction  to  the  circle  reading  is  &  cot  x<*=i;  cosec  s,  b  being 
positive  when  the  west  end  of  the  axis  is  high.  It  is  dear  that  any 
uncertainty  as  to  the  real  state  of  the  level  will  produce  a  corre- 


sponding uncertainty  in  the  resulting  value  d  the  a^muth, — an 
uncertainty^  which  increases  with  the  latitude  and  is  very  large 
in  high  latitudes.  This  may  be  partly  remedied  by  observing  in 
connexion  with  the  star  its  reflection  in  mercury.  In  determining 
the  value  of  "  one  division  "  of  a  level  tube,  it  is  necessary  to  bear 
in  mind  that  in  some  the  value  varies  considerably  with  the  tempera- 
ture. By  experiments  on  the  levd  of  Ramsden  s  3-foot  theodc^ite, 
it  was  found  that  though  at  the  ordinaiy  temperature  ol  66*  the 
vahie  of  a  division  was  about  one  second,  yet  at  32°  it  was  about 
five  seconds. 

In  a  very  excellent  portable  transit  used  on  the  Ordnance  Survey, 
the  uprights  carrying  the  telescope  are  constructed  of  mahogany, 
each  upright  beii^  built  of  several  pieces  glued  and  screwed  together ; 
the  base,  ^tch  is  a  solid  and  heavy  plate  of  iron,  carries  a  revosiiu; 
SLpparatus  for  lifting  the  telescope  out  of  its  bearings,  reversing  it 
and  letting  it  down  again.  Thus  is  avoided  the  change  of  tempera- 
ture which  the  telescope  would  incur  by  being  lifted  by  the  hands 
of  the  observer.  Another  form  of  transit  is  the  German  diagonal 
form,  in  which  the  rays  of  light  after  passing  through  the  object- 
glass  are  turned  a  total  reflection  prism  through  one  of  the  trans- 
verse arms  of  the  telesccHie,  at  the  extremity  of  which  arm  is  the 
eye-piece.  The  unused  half  of  the  ordinary  telescope  being  cut  away 
is  replaced  by  a  counterpoise.  In  this  instrument  tlwre  is  the 
advantage  that  the  observer  without  moving  the  portion  tjt  his  eye 
commands  the  whole  meridian,  and  that  the  level  may  remain  on 
the  pivots  whatever  be  the  elevation  of  the  telescope.  But  there  is 
the  disadvantage  that  the  flexure  of  the  transverse  axis  causes  a 
variable  collimation  error  depending  on  the  zenith  distance  of  the 
star  to  which  it  is  directed ;  and  moreover  it  has  been  found  that  in 
some  cases  the  personal  error  of  an  observer  is  not  the  same  in  the 
two  positions  of^the  telescope. 

To  determine  the  direction  of  the  meridian,  it  is  well  to  erect  two 
marks  at  nearly  equal  angular  distances  on  either  side  of  the  north 
meridian  line,  so  that  the  pole  star  crosses  the  vertical  of  each  mark 
a  short  time  before  and  after  attaining  its  greatest  eastern  and 
western  azimuths. 

If  now  the  instrument,  perfectly  levelled,  is  adjusted  to  have  its 
centre  wire  on  one  ai  the  marks,  then  when  elevated  to  the  star, 
the  star  will  traverse  the  wire,  and  its  exact  position  in  the  field  at 
any  moment  can  be  measured  by  the  micrometer  wire.  Alternate 
observations  of  the  star  and  the  terrestrial  mark,  combined  with 
careful  level  readings  and  reversals  of  the  instrument,  will  enable 
one,  even  with  only  one  mark,  to  determine  the  direction  of  the 
meridian  in  the  course  of  an  hour  with  a  probaUe  error  of  less  than 
a  second.  The  second  mark  enables  one  to  complete  the  station 
more  rapidly  and  gives  a  check  upon  the  work.  As  an  instance, 
at  Findlay  beat,  in  latitude  57°  35',  the  resulting  azimuths  of  the 
two  ftiarks  were  177°  45'  37'-29*o'-20  and  184°  17'  t$'-6l  *o'-l3, 
while  the  angle  between  the  two  marks  directly  measured  by  a 
theodolite  was  found  to  be  4°  31'  37'-43*=o'-23. 

We  now  come  to  the  consideration  of  the  determination  of  time 
with  the  transit  instrument.  Let  fig.  3  r^wesent  the  sphere  ateao- 
graphically  projected  on  the  plane  01 
the  horizon, — ns  being  the  meridian, 
we  the  prime  vertical,  Z,P  the  zenith 
and  the  pole.  Let^  p  be  the  point  in 
which  the  production  of  the  axis  of 
the  instrument  meets  the  celestial 
sphere,  S  the  position  of  a  star  when 
observed  on  a  wire  whose  distance 
from  the  collimation  centre  is  c.  Let 
a  be  the  azimuthal  deviation,  namely, 
the  ai^le  wZp,  b  the  level  error  so 
that  ZpB90°-6.  Let  also  the  hour 
angle  corresponding  to  p  be  Qo'^-n, 
and  the  decUnation  of  the  same  ■•»»,  ' 
the  star's  decUnation  being  S,  and  the  Fic,  3. 

latitude  lA.      Then  to  find  the  hour 

angle  ZPS  —r  of  the  star  when  observed,  in  the  triangles  ^PS,  pPZ 
we  have,  since  pE*S=9o-i-»— », 

^in  e»>stn  m  sin  S+oos  m  cos  S  sin  (n-r), 
Sin  m»  sin  b  sin  ^;-cos  b  cos  ^  sin  a, 
Cos  m  sin      sin  b  cos  ip+oos  b  sin  ^  sin  a. 
And  these  equations  solve  the  problem,  however  large  be  the  errors 
of  the  instrument.    Supposing,  as  usual,  a,  b,  m,  n  to  be  ^small, 
we  have  at  once  r^n+c  sec  i+fn  tan  6,  which  is  the  correction  to 
the  observed  time  of  transit.   Or,  eliminating  m  and  m  by  means 
of  the  second  and  third  equations,  and  puttmg  s  fat  the  xenith 
distance  of  the  star,  /  far  the  observed  time  of  tAinrit,  tbe  corrected 
time  is  t+{a  un  b-|-6  cos  s+e)/  cos  S.   Another  very  convenient  form 
for  stars  near  the  zraith  Is  r^b  9ec4+€  sec  j+m  (tan  4— tan^). 

Suppose  that  in  commendng  to  observe  at  a  station  the  error  of  the 
chronometer  is  not  known;  then  having  secured  for  the  instrument 
a  very  solid  foundation,  removed  as  far  as  po^ible  level  and  colli- 
mation errors,  and  placed  it  by  estimation  neariy  in  the  meridian, 
let  two  stars  differing  con»derably  in  dedination  be  observed — the 
instrument  not  being  reversed  between  them.  Ftom  these  two 
surs,  ndther  of  which  should  be  a  close  drcumpdar  sur,  a  good 
approximation  to  thi  chronometer  error  can  be  obtained;  tSnis 
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)«t  «,  Mb  be  the  apparent  dock  erron  given  by  tlMse  atari  if  li,  S| 
be  tlKir  declinations  the  real  error  is 

ei+(«r-et)  (tan  ^r-tan  <i)/(tan  5i-tan  S^. 
Of  course  this  is  still  only  appraiumate,  but  it  will  enable  the  observer 
(who  by  the  help  of  a  table  of  natural  tangents  can  compute  c  in  a 
few  minutes)  to  find  the  meridian  by  placing  at  the  proper  time, 
which  he  now  knows  approximately,  the  centre  wire  of  his  instrument 
on  the  first  star  that  passes— not  near  the  zenith. 

The  transit  instrument  is  always  reversed  at  least  once  in  the 
course  of  an  evening's  obeerving,  the  level  briiqr  fiequentiLy  icad  and 
recorded.  It  is  necessary  in  most  instnimoits  to  add  a  cnrection 
for  the  difference  in  uze  of  the  pivots. 

The  transit  instrument  is  also  used  in  the  prime  vertical  for  the 
determination  of  latitudes.  In  the  preceding  fi^re  let  s  be  the  point 
in  which  the  northern  extremity  of  the  axis  of  the  instrument 
produced  meets  the  celestial  sphere.  Let  »Zji  be  the  anmuthal 
deviation^a,.  and  b  belus  the  levd  eirori  Zq^90^-b;  let  also 
fiPff-T  and  Pg-^.  Let  S'^be  the  pontioa  at  a  star  when  observed 
on  a  wire  whose  distance  from  the  coUimation  centre  k  c  poiitive 
when  to  the  south,  and  let  A  be  the  observed  hour  angle  Of  ue  star, 
via.  ZPS'.  Then  the  triangles  «PS'.  qPZ  give 

-^Sin  Can  6  cos  ^f-cos  i  sin  ^  cos  (A+r), 
Cos      an  b  mi  i+cos  Acos^cosc, 
l^n  ^  un  r<"co8  &  sin  a. 

_  Now  when  «  and  h  are  very  small,  we  see  from  the  last  two  equa- 
tions that  iff^^-b,  s  >r  sin  ^,  and  if  we  calculate  ^'  by  the  formula 
cot  ^'  «cot  <  cos  A,  the  first  equation  leads  us  to  this  renilt — 
^  s+fr  COS  a+c)/coa  s, 

the  correction  for  instrumental  error  bdng  very  nmilar  to  that 
applied  to  the  observed  dme  of  transit  in  the  case  of  meridian 
observations.  When  a  is  not  very  small  and  s  is  small,  the  formula^ 
required  are  more  complicated. 

The  method  of  determining  latitude  by  tran^ts  in  the  prime 
vertical  has  the  disadvantage  of  beii^  a  somewhat  slow  process, 
and  of  requiring  a  very  precise  knowledge  of  the  time,  a  disadvantage 
from  wiacb  the  xenith  teteicope  is  free.  In  principle  dbis  instrument 

is  based  on  the  propoei- 
tion  that  when  the  me- 
ridian zenith  distances  of 
two  stars  at  their  upper 
culminationft— one  being 
to  the  north  and  the  other 
to  the  south  <^  the  zenith 
— are  equal,  the  latitude 
is  the  mean  of  their 
declinations;  or,  if  the 
zenith  distance  of  a  atai: 
culminating  to  the  ^outh 
of  the  zenith  be  Z,  its 
declination  being  J),  and 
that  of  another  culminat- 
ing to  the  north  with 
zenith  distance  2/  and 
declination  i',  then  dearly 
the  latitude  is  + 
KZ-Z').  Now  the  zenith 
telescope  does  aiway  with 
the  divided  cirde,  and 
substitute*  the  measure- 
m«it  microinetrically  of 
the  quantity  Z'-Z. 

In  fig.  4  is  shown  a 
zenith  telescope  by  H. 
WanschaS  of  Berlin, 
which  is  the  type,  used 
(aoxirding  to  the  Central 
Bureau-  at  Potsdam)  ooce 
about  1890  ftn*  the  deter- 
mioatton  of  the  variations 
of  latitude  due  to  different, 
but  as  yet  imperfectly 
understood,  influences. 
The  instrument  ia  sup- 
ported on  a  Btrraig  tripodi 
fitted  with  levelling 
screws;  to  this  tripod  is 
fixed  the  azimuth  circle 

Fig:  ^.-ZeBkhTdcMopeooiutnicted  ^  aj.^"^  ^ 
forthelntemation^ltaSonsatMizu-  on.this  aw 

sawa,  Carloforte,    Gaithersbure    and  "  ? 
Ukiah.  by  Hermann  Wapsd^aff.W 

tal  ant  with  a  leveL  Thii 
latter  carriee  the  telescope^  whidk,  8Uiqx>rted  at  the  centre  of  its 
length,  is  free  to  rotate  in  a  veitical  fdane^  The  telescope  is  thus 
Mounted  cocentricaUy  with  retfiect  to-  ihe-vettiOBl-  axis  around 
which  it  revolves.   Two  extrem^y  senndve  levds  are  attached  to 


the  tdescope,  which  latter  carried  a  micrometer  in  its  eye*piece, 
with  a  screw  <^  long  range  for  measuring  differeocxs  of  xenith  dis- 
tance. Two  levels  are  employed  {or  controlling  and  increasing  the 
accuracy.  For  this  instrument  stars  are  selected  in  pairs,  passing 
north  and  south  of  the  zenith,  culminating  within  a  few  minutes 
of  time  and  within  about  twenty  "tiwitft  (angubu-)  of  zenith  dis- 
tance of  each  other.  When  a  pair  (tf  stars  is  to  be  c^Merved,  the 
telescope  is  set  to  the  mean  of  the  xnith  distances  and  in  the  plane 
of  the  meridian.  The  first  star  on  passing  the  central  merithonal 
wire  is  bisected  by  the  micrometer;  then  the  tel^cope  is  rotated 
very  carefully  through  180°  round  the  verUcal  axis,  and  the  second 
star  on  passing  through  the  field  is  bisected  by  the  micrometer  on 
the  centre  wire.  The  micrometer  has  thus  measured  the  difference 
of  the  zenith  distances,  and  the  calculation  to  get  the  latitude  is 
most  simple.  Of  course  it  is  necessary  to  read  the  level,  and  the 
observations  are  not  necessarily  confined  to  the  centre  wire.  In 
fact  if  ft,  J  be  the  north  and  south  readings  of  the  level  for  the  south 
star,  n',  s"  the  same  for  the  north  star,  7  the  value  of  one  division 
of  the  level,  m  the  value  of  one  division  of  the  micrometer,  r,  r'  the 
refraction  corrections,  ft,  //  the  micrometer  readings  of  the  south 
and  north  star,  the  micrcMneter  being  supposed  to  mad  Jrom  the 
Kttith,  then,  supposing  the  observation  made  on  the  centre  wire, — 

♦  -}(8+«')+*(p-*i')«+i(«+«'-i-j')i+i('-V). 

It  18  of  course  of  the  highest  importance  that  the  value  m  at  the 
screw  be  well  determined .  This  ia  done  most  effectually  by  observing 
the  vertical  movement  of  a  dose  circumpolar  star  when  at  its  greatest 
azimuth. 

In  a  single  night  with  this  instrument  a  very  accurate  result, 
aa^  with  a  probable  error  of  about  o'-2,  could  be  obtained  for 
latitude  from,  say,  twenty  pair  of  stars;  but  when  the  latitude  is 
required  to  he  obtained  with  the  h^hest  possible  precision,  two 
nights  at  least  are  necessary.  The  weak  pcunt  of  the  zenith  telescope 
Kes  in  the  drcumstance  that  its  requitements  prevent  the  selection 
of  stars  whose  positions  are  wdl  fixed ;  verf  frequently  it  is  necessary 
to  have  the  declinations  of  the  stars  selected  for  this  instrument 
specially  observed  at  fixed  observatories.  The  zenith  telescope  is 
made  in  various  sizes  from  30  to  54  in.  in  focal  length;  a  ^in. 
tdescope  is  sufficient  for  the  highest  purposes  and  ia  very  portebte. 
The  net  observation  probable^errcff  f m*  one  pair  of  stan  is  only 

The  zenith  telescope  is  a  particularly  pleasant  instrument  to 
work  with,  and  an  observer  has  been  known  (a  sergeant  of  Royal 
Engineers,  on  one  occauon)  to  take  every  star  in  his  list  during 
eleven  hours  on  a  stretch,  namdy,  from  6  o'clobk  t.u.  until  5  am., 
and  this  on  a  very  cold  Novemb^  id^t  on  oh^  of  the  highest  pmats 
6t  the  Gramptans.  Observe  accustomed  to  geodetic  operations 
attain  consimrable  powers  of  endurance.  Shortly  after  the  com- 
mencement of  the  observations  on  one  of  the  hills  in  the  Isle  of  Skye 
a  storm  carried  away  the  wooden  houses  of  the  men  and  left  tne 
observatory  roofless.  Three  observatory  roofs  were  subsequently 
demohshed,  and  for  some  time  the  observatory*  was  used  without  a 
roof,  bdng  filled  with  snow  every  night  and  emptied  every  morning. 
Quite  different,  however,  was  the  experience  of  the  same  party  when 
on  the  top  of  Ben  Ne^ns,  4406  ft.  high.  For  about  a  fortnight  the 
state  of  the  atmosphere  was  unusually  calm,  so  much  so,  that  a 
lighted  candle  could  often  be  carried  between  the  tents  df  tiie  men 
and  the  observatory,  whilst  at  the  foot  of  the  Mlt.the  weather  was 
wild  and  stormy. 

The  determination  of  the  difference  of  longitude  between  two 
stations  A  and  B  resolves  itself  into  the  determination  the  local 
rime  at  each  of  the  stations,  and  the  comparison  by  f^nials  of  the 
docks  at  A  and  B.  Whenever  telegraphic  lines  are  ai^lable  these 
comparisons  are  made  by  telegraphy.  A  small  and  ddicately-made 
apparatus  introduced  into  the  mechanism  of  an  astronomical  clock 
or  chronometer  breaks  or  closes  by  the  action  of  the  dock  an  electric 
circuit  every  second.  In  order  to  record  the  minutes  as  well  as 
seconds,  one  second  in  each  minute,  namely  that  numbered  o  or  60, 
is  omitted.  Hie  secoiids  are  recorded.on  a  chronograph,  which 
con^sts  of  a  cylinder  revolving  uniformly  at  the  rate  of  one  revolution 
per  minute  covered  with  white  paper,  on  which  a  pen  having  a  ^ow 
movement  in  the  direction  of  the  ajds  of  the  cylinder  describes  a 
continuous  spiral.  This  pen  is  deflected  through  the  agency  of  an 
electromagnet  every  second,  and  thus  the  seconds  of  the  clock  are 
recorded  on  the  chronograph  by  offsets  from  the  spiral  curve.  An 
observer  having  his  hand  on  a  contact  kejr  in  the  same  circuit  can 
record  in  the  same  manner  his  observed  times  of  transits  of  stars. 
The  method  of  determination  of  difference  of  longitude  is,  therefore, 
virtually  as  follows.  After  the  necessary  observations  for  instru- 
mental corrections,  which  are  recorded  only  at  the  station  of  obser- 
vation, the  doclp  at  A  is  put  in  connexion  with  the  circuit  so  as  to 
write  on  both  chronographs,  .hamdy,  that  at  A  that  at  B. 
Tben  the  clock  at  B  is  made  .to  write  on,  both  cbronographs.  It  is 
dear  that  by  tjiis  double  operation  one  can  diminate  the  effect  of  the 
small  interval  of  time  consumed  in  the  transmission  of  ngnals.  for 
the  difference  ct  longitude  obtained  from  the  one  dirono^di 
will  be  in  excess  by  as  much  as  that  obtained  from  the  other  will  oe 
in  defect.  The  determiaation  of  the  personal  errors  of  the  observers 
in  this  d^cate  operation  is  a 'matter  of  the  greatest  importance, 
as  therdn  lies  probably  the  chief  source  of  readual  error. 
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These  errors  can  nevertheless  be  almost  eotirely  avoided  by  using 
the  impersonal  miorometer  of  Dr  R^moU  (Hambu^,  1889).  In 
thb  device  there  ia  a  movable  micrometer  wire  which  u  brought  by 
hand  into  coimzidence  with  the  star  end  moved  alone  with  tt ;  at 
fixed  points  thcare  are  electrical  contacts,  which  replace  the  fixed 
wires.  Experimeats  at  the  Geodetic  Institute  and  Central  Bureau 
at  Potsdam  in  1891  gave  the  following  personal  equadons  in  tiie  case 
of  four  observers : — 

Older  Procedure.    New  Procedure- 
A  —  B    .    .    .      — o»- 108  — o'-oo4 

A-G  .  .  .  — C-SH  -0'035 
A— S     .    .    .      — o»*i84  — c-oa? 

B  -  G    .    .    .      -C'sas  -H)'-oi3 
B-S     ...      -C-oSe  -o«-023 
G  -S    .    .    .      +0**  109  -o»oo6 
These  results  show  that  in  the  later  method  the  personal  ecjuation 
is  small  and  not  so  variable:   and  consequently  the  repetition  of 
lon^tude  determinations  with  exchanged  observers  and  apparatus 
entirely  eliminates  the  constant  errors,  the  probable  error  of  sudi 
determinations  on  ten  nights  bdng  scarcely  ±o*'Oi. 

CalculatioH  of  Triangulatum. 

The  surface  of  Great  Britain  and  Ireland  ia  uniformly  covered  by 
triangulation,  of  which  the  sides  are  of  various  lengths  from  10  to 
III  miles.  The  largest  triangle  has  one  angle  at  Snowdon  in  Wales, 
another  on  Slieve  Donard  in  Ireland,  ana  a  third  at  Scaw  Fell  in 
Cumberland ;  each  side  is  over  a  hundred  miles  and  the  spherical 
excess  is  64'.  The  more  ordinary  method  of  triangulation  is,  however, 
that  of  chains  of  triangles,  in  the  direction  ca  the  meridian  and 
per^ndicular  thereto.  The  principal  tria^ulations  of  France, 
Spain,  Austria  and  India  are  so  arrannd.  Oblique  chains  of  tri- 
angles are  formed  in  Italy,  Sweden  and  Norway,  also  in  Germany 
and  Russia,  and  in  the  United  States.  Chains  are  composed  some- 
times merely  of  consecutive  plain  triangles;  sometimes,  and  more 
frequently  in  India,  of  combinations  of  triangles  forming  consecutive 
polygonal  figures.  In  this  method  of  triangulating,  the  sides  of  the 
triangles  are  generally  from  30  to  30  miles  in  length — seldom  exceed- 
ing 40. 

The  inevitable  errors  <^  observation,  wUch  are  inseparable  from 
all  angular  as  well  as  other  measurements,  introduce  a  great  difliculty 
into  the  calculation  of  the  ndes  of  a  triangulation.  Starting  from  a 
given  base  in  order  to  get  a  required  distance,  it  may  generally  be 
obtained  in  several  different  ways — that  is,  by  using  different  sets 
of  triangles.  The  results  will  certainly  differ  one  from  another, 
and  probably  no  two  will  agree.  The  experience  of  the  computer 
will  then  come  to  his  aid,  and  enable  him  to  sa^  which  is  the  most 
trustworthv  result;  but  no  experience  or  ability  will  carry  him 
through  a  large  network  of  triangles  with  anything  like  assurance. 
The  only  way  to  obtain  trustworthy  results  is  to  employ  the  method 
of  least  squares.  We  cannot  here  give  any  illustration  of  this  method 
as  applied  to  general  triangulation,  for  it  is  most  laborious,  even  for 
the  simplest  cases. 

Three  stations,  projected  on  the  surface  of  the  sea,  give  a  spherical 
or  spheroidal  triangle  according  to  the  adoption  m  the  sphere  or 
the  dlipsoid  as  the  form  of  the  surface.  A  spneroidal  triangle  differs 
from  a  qiherical  triangle,  not  only  in  that  the  curvatures  of  the  sides 
are  different  one  from  another,  but  more  especially  in  this  that, 
while  in  the  spherical  triangle  the  normals  to  the  surface  at  the  angular 
points  meet  at  the  centre  of  the  sphere,  in  the  spheroidal  triangle 
the  normals  at  the  angles  A,  B,  C  meet  the  axis  01  revolution  of  tne 
spheroid  in  three  different  points,  which  we  may  dengnate  a,  fi.-r 
respectively.  Now  the  angle  A  of  the  triangle  as  measured  by  a 
theodolite  is  the  inclination  of  the  planes  BAaand  CAa,  and  the  angle 
at  6  is  that  contained  by  the  planes  AB/)and  CB^.  But  the  planes 
ABa  and  ABp  containing  the  line  AB  in  common  cut  the  surmce  in 
two  distinct  plane  curves.  In  order,  therefore,  that  a  spheroidal 
triangle  may  be  exactly  defined,  it  is  necessary  that  the  nature  of  the 
lines  joining  the  three  vertices  be  stated.  In  a  mathematical  [loint 
of  view  the  most  natural  definition  is  that  the  sides  be  geodetic  or 
shortest  lines.  C.  C.  G.  Andrae,  of  Copenhagen,  has  also  shown 
that  other  lines  give  a  less  convenient  computation. 

K.  F.  Gauss,  in  his  treatise,  Disquisiliones  generales  circa  superiicies 
eurvas.  entered  fully  into  the  subject  of  geodetic  (or  geodesic) 
triangles,  and  investigated  expressions  for  the  angles  of  a  geodetic 
triangle  whose  sides  are  given,  not  certainly  finite  expressions,  but 
approximations  inclusive  of  small  quantities  of  the  fourth  order,  the 
side  of  the  triangle  or  its  ratio  to  the  radius  of  the  nearly  spherical 
surface  being  a  small  Quantity  of  the  first  order._  The  terms  of  the 
fourth  order,  as  given  by  Gauss  for  any  surface  in  general,  are  very 
complicated  even  when  the  surface  is  a  spheroid.  If  we  retain  small 
quantities  of  the  second  order  only,  and  put  A,  V,  <S  for  the  angles 
of  the  geodetic  triangle,  while  A,  B,  C  are  those  of  a  plane  triangle 
having  sides  equal  respectively  to  those  of  the  geodetic  triangle, 
then,  0-  bang  the  area  of  the  plane  triangle  and  a,  0,  c  the  measures 
of  citrvature  at  the  angular  points, 

A-A+«^(2a+h^-r)/I^ 

»-B+i.(E+2b+4/». 
ai-C+»<a+li+af)/«. 


For  the  sphere  ««b-r,  and  making  this  simplification,  we  <^tain  the 
theorem  previously  given  by  A.  M,  Legeodre.  With  the  term*  oi  the 
fourth  onier,  we  have  (after'  Andrae) : 


,_B.i+|»(=i=e*+t^), 


in  which  e-<rfe{i+(m»*/8)l,  3»««-a»+6'+c«,  3jfe-«-|-h-|-r.  For  the 
ellipsoid  of  rotation  the  measure  of  curvature  is  equal  to  i/pK, 
p  and  n  being  the  radii  of  curvature  ai  the  meridian  and  per- 
pendicular. 

It  is  rarely  that  the  terms  of  the  fourth  order  are  required.  As  a 
rule  spheroidal  triaiwles  are  calculated  as  spherical  (after  Legendre), 
(.«.  like  plane  triangles  with  a  decrease  of  each  angle  of  about  c/3; 
t  must,  however,  be  calculated  for  eadi  trks^le  separately  with  its 
mean  measure  of  curvature  k. 

The  geodetic  line  being  the  shortest  that  can  be  drawn  on  any 
surface  oetween  two  given  points,  we  may  be  conducted  to  its  most 
important  characteristica  by  the  following  considerations :  let  p,  g 
be  adjacent  points  on  a  curved  surface;  urough  s  the  middle  point 
of  the  chord  ^  imagine  a  plane  drawn  perpendicular  to  to,  and  let 
S  be  any  point  in  the  intersection  of  tnis  plane  with  the  surface; 
then  pS+Sq  is  evidently  least  when  fS  is  a  minimum,  which  is 
when  fS  is  a  normal  to  the  surface;  hence  it  follows  that  of  all 
plane  curves  on  the  surface  joining  p,  q,  when  those  points  are  in- 
definitely near  to  one  another,  that  is  the  shortest  which  is  made 
by  the  normal  plane.  That  is  to  say,  the  osculating  plane  at  any 
point  of  a  geodetic  line  contains  the  normal  to  the  surface  at  that 
point.  Imagine  now  three  points  in  space.  A,  B,  C,  such  that'AB  » 
BC  =  c;  let  the  direction  connes  of  AB  be  /,  m,  those  of  BC  ^, 
m',  »',  then  x,  y,  z  being  the  co-ordinates  of  B,  those  of  A  and  C  will 
be  reflectively^ 

x—d  :  y—cm  :  z— cff 
x+d'i  y-{-cm':  s-J-cn'. 

Hence  the  co-ordinates  of  the  middle  point  M  of  AC  are  !e-Hc(/'-/), 
y+ic(m'-f»),  t-\-^c{n'-n),  and  the  direction  connes  of  BM  are 
therefore  proportional  to  m'-m:  n'~n.    If  the  angle  made 

by  BC  with  AB  be  indefinitdy  small,  the  direction  oisines  of  BM 
are  as  </ :  8m  :  8fi.   Now  if  AB,  BC  be  two  ccmtiritous  elements 
a  geodetic,  then  BM  must  be  a  nomuU  to  the  lunace,  and  since  A, 
Sm,  8k  are  in  this  case  represented  by  tidxlds),  i{dyld*),  tidafds), 
and  if  the  equation  of  the  surface  be  «~o,  we  nave 


dfx  idu  fiy  Idu  fdu 
7l?llSi'"S?/Z^'l?llt 


which,  however,  are  equivalent  to  only  one  equation.  In  the 
of  the  spheroid  this  equation  becomes 

which  integrated  gives  ydx-xdy^Cds.  This  again  may  be  put  in 
the  form  r  un  a*C,  where  a  is  the  azimuth  of  the  geodetic  at  any 
point~the  angle  between  its  direction  and  that  of  the  meridian— 
and  r  the  distance  of  the  point  from  the  axis  of  revolution. 

From  this  it  may  be  shown  that  the  aamuth  at  A  of  the  geodetic 
joining  AB  is  not  the  same  as  the  astroncnnical  azimuth  at  A  of  B 
or  that  determined  by  the  vertical  plane  AaB.  Generally  speaking, 
the  geodetic  lies  between  the  two  plane  section  curves  jomii^  A  and 
B  which  are  formed  by  the  two  vertical  planes,  supposing  these  points 
not  far  apart.  If,  however,  A  and  B  are  nearly  in  the  same  latitude, 
the  geodetic  may  cross  (between  A  and  B)  that  plane  curve  which 
lies  nearest  the  adjacent  pole  <tf  the  spherdd.  The  condition  of 
crossing  is  this.  Suppose  tnat  for  a  moment  we  dmp  the  considera- 
tion of  the  earth's  non-spheridty,  and  draw  a  perpendicular  from 
the  pole  C  on  AB,  meeting  it  in  b  between  A  and  B.  Then  A  being 
that  point  which  is  nearest  the  pole,  the  geodetic  will  cross  the  plane 
curv&  if  AS  be  between  iAB  and  jAB.  If  AS  lie  between  this  last 
value  and  (AB,  the  geodetic  will  lie  wholly  to  the  north  <tf  both 
plane  curves,  that  is,  supposiiv  both  points  to  be  in  the  northern 
nemisphere. 

The  difference  of  the  azimuths  of  the  vertical  section  AB  and  of 
the  geodetic  AB,  i.e.  the  astronomical  and  geodetic  azimuths,  is 
very  small  for  all  observable  distances,  being  approximately ; — 

Geod.   azimuth —Astr.    azimuth—— Y^p-—^cos*  ^  &in  20-h 

-^in  3^  sin      ,  in  which:   e  and  a  are  the  numerical  eccentricity 

and  semi-major  axis  respectively  of  the  meridian  ellipse,  0  and  a  are 
the  latitude  and  azimutn  at  A,  j»AB,  and  p  and  n  are  the  radii  of 
curvature  of  the  meridian  and  perpendicular  at  A.  For  j  =  ioo 
kilometres,  only  the  first  term  is  of  moment;  its  value  is  o'-oaS 
COS*  ^  sin  2a,  and  it  lies  well  withni  the  errors  of  observation.  If  we 
imagine  the  geodetic  AB,  it  willgenerally  trisect  the  an|^  between 
the  vertioBl  sectkms  at  A  and  B,  so  that  the  geodetic  at  A  is  near 
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the  vertical  section  AB,  and  at  B  near  the  section  BA.^  The 
I^Mtest  difltance  Of  the  vertical  sections  one  from  another  Is 
^s*  co^  ^  sin  3co/i6d*,  in  which  ^  and  04  are  the  mean  latitude 
and  aximnth  respecttvdy  of  the  middle  point  AB.  For  the  value 
Idlonietres,  the  maximum  distance  is  ^  mm. 
An  idea  of  the  courae  of  a  longer  geodetic  line  may  be  gathered 
from  the  ftdlowiiw  eumple.  Let  the  line  be  that  j<nmng  Cadis  and 
St  Petenbuig,  wfose  appnudmate  pontions  are- 


Cadiz. 
Lat.     36°  22'  N. 
Long.   6°  18'  w. 


St  Petersburg. 
59:56'N. 

30°  17  E. 


If  G  be  the  point  on  the  geodetic  corresponding  to  F  on  that  one 
of  the  plane  curves  which  ccHitains  the  normal  at  Cadiz  (by  "  corre- 
sponding "  we  mean  that  F  and  G  are  on  a  meridian)  then  G  is  to 
the  north  of  F:  at  a  quarter  of  the  wh<^  distance  from  Cadiz  GF 
is  458  ft.,  at  half  the  distance  it  is  6^7  ft.,  and  at  three-quartere  it  k 
473  ft.  The  azimuth  of  the  geodetic  at  Cadiz  differs  20'  from  that 
of  the  vertical  plane,  which  is  the  astronomical  azimuth. 

The  aumuth  of  a  geodetic  line  cannot  be  observed,  so  that  the 
line  does  not  enter  of  necessity  into  practical  geodesy,  although 
many  formulae  connected  with  its  use  are  of  great  simplicity  and 
elegance.  The  geodetic  line  has  always  held  a  more  impcntant  place 
in  the  science  of  geodesy  amcmg  the  mathematicians  <A  Fiance, 
Germany  and  Russia  than  has  been  ass^ed  to  it  in  the  operations 
of  the  Ei^iUsh  and  Indian  tiui^lations.  Although  the  observed 
aiigles  of  a  triangulation  are  not  geodetic  angles,  yet  in  the  calcula- 
tion of  the  distance  and  reciprocal  bearings  of  two  points  which 
are  far  apart,  and  are  connected  by  a  long  chain  of  triangles,  we  may 
fall  upon  the  geodetic  line  in  this  manner: — 

If  A,  Z  be  the  points,  then  to  start  the  calculation  from  A,  we 
obtain  by  some  preliminary  calculation  the  approximate  azimuth 
of  Z,  or  the  angle  made  by  the  direction  of  Z  with  the  ude  AB  or 
AC  <d  the  first  triangle.  Let  Pi  be  the  point  irtwfe  this  Une  inter- 
sects 6C ;  then,  to  find  P*.  where  the  one  cuts  the  next  triangle 
ude  CD,  we  make  the  angle  BPiPi  such  that  BPiPt+BPiA>i8o'*. 
This  fixes  Pi,  and  P*  is  fixed  by  a  repetition  of  the  same  process; 
so  for  P4,  Pi. . . .  Now  it  is  clear  that  the  points  Pi,  Pi,  Pi  so  com- 
puted are  those  which  would  be  actually  fixed  by  an  observer  with 
a  theodolite,  proceeding  in  the  following  manner.  Having  set  the 
inetrument  up  at  A,  and  turned  the  telescope  in  the  direction  of 
the  computed  bearing,  an  assistant  places  a  mark  Pi  on  the  line 
BC,  adjusting  it  till  bisected  by  the  cross-hairs  of  the  telescope  at 
A.  The  theoaollte  is  then  placed  over  Pi,  and  the  telescope  turned 
to  A;  the  horizontal  circle  is  then  moved  through  iHo".  The 
asKstant  then  places  a  mark  Pi  on  the  line  CD,  so  as  to  be  bisected 
by  the  telesco^,  which  is  then  moved  to  Pi,  and  in  the  same  manner 
Pi  is  fixed.  Now  it  is  ,cl^  that  the  series  of  points  Pi,  Pj,  Pi 
approaches  to  the  geodetic  Une,  for  the  plane  of  any  two  consecutive 
elemeats  Pa-i  P*,  P>  P*f4  contains  the  normal  at  P«. 

If  the  objection  be  raised  that  not  the  geodetic  aamuths  but  the 
astronomical  azimuths  are  observed,  it  is  necessary  to  consider  that 
the  observed  vertical  sections  do  not  correspond  to  points  on  the 
sea-level  but  to  elevated  points.  Since  the  normals  of  the  ellipsoid 
of  rotation  do  not  In  general  intersect,  there  consequently  arises  an 
influence  of  the  height  on  the  azimuth.  In  the  case  of  the  measure- 
ment  ttf  the  azimuth  from  A  to  B,  the  instrument  is  set  to  a  pcnnt  A' 
over  the  surface  of  the  ellipsoid  (the  sea-level),  and  it  is  then  adjusted 
to  a  point  B',  also  over  the  surface,  say  at  a  height  k'.  The  vertical 
plane  containing  A'  and  B'  also  contains  A  but  not  B:  it  must 
therefore  be  rotated  through  a  small  azimuth  in  order  to  contain  B. 
The  correction  amounts  approximately  to— e^A'  cosV  ai"  20/20; 
in  the  case  of  A' « 1000  m.,  its  value  is  o"*xo8  cos  V  sin  2a. 

This  correction  is  tiiereiore  of  greater  importance  in  the  case  of 
observed  azimuths  and  horizontal  angles  than  in  the  previoudy 
conadered  case  of  the  astronomical  and  the  geodetic  aamuths.  The 
observed  azimuths  and  horizontal  armies  must  therefore  also  be 
corrected  in  the  case,  where  it  is  required  to  dispense  with  geodetic 
lines. 

When  the  angles  of  a  triangulation  have  been  adjusted  by  the 
method  of  least  squares,  and  the  sides  are  calculated,  the  next 
process  is  to  calculate  the  latitudes  and  longitudes  of  all  the  stations 
startif^;  from  one  given  point.  The  calculated  latitudes,  longitudes 
and  azimuths,  which  are  designated  geodetic  latitudes,  longitudes 
and  azimuths,  are  not  to  be  confounded  with  the  observed  latitudes, 
longitudes  and  azimuths,  for  these  last  are  subject  to  somewhat 
large  errors.  Supposing  the  latitudes  of  a  number  of  stations  in  the 
triangulation  to  be  observed,  practically  the  mean  of  these  determines 
the  position  in  latitude  of  the  network,  taken  as  a  whole.  So  the 
orientation  or  general  arimoth  of  the  whole  is  inferred  from  all  the 
anmuth  observations.  The  triangulation  is  then  supposed  to  be 
projected  on  a  spheroid  of  given  dements,  representing  as  nearly  as 
one  knows  the  real  figure  of  the  earth.  Then,  takii^  the  latitude 
oi  one  pcrfnt  and  the  direction  of  the  meridian  th^  as  given — 


^See  a  paper  "  On  the  Coune  of  Geodetic  Unea  on  the  Eartli's 
Surface  "  m  Ae  Phil,  Jfog.  1870;  Helmert,  Ttsorim  der  hSkenn 
Gted&sk,  I,  sat. 


obtained,  namely,  from  the  astronomical  observations  there — one 
can  compute  the  latitudes  of  all  the  other  points  with  any  degree  of 

firectsion  that  may  be  considered  denrable.  It  is  necessary  to  employ 
or  this  purpose  formulae  which  will  give  results  true  even  for  the 
longest  (fistances  to  the  second  place  of  decimals  of  seconds,  otherwise 
there  will  arise  an  accumulation  of  errors  from  imperfect  calculation 
which  should  always  be  avoided.  For  very  loiw  distances,  dg^ 
places  of  decimals  should  be  employed  in  k^aritnmic  calculations; 
if  seven  places  only  are  available  very  great  care  will  be  required  to 
keep  the  last  place  true.  Now  let  ^,  ^'be  the  latitudes  of  two  stations 
A  and  B;  a,  a*  their  mutual  azimuths  counted  from  north  by  east 
continuously  from  0°  to  360°;  u  their  difference  of  longitude 
measured  from  west  to  east;  and  s  the  distance  AB. 

Fust  compute  a  btitude  4i  by  means  of  the  formula 
-t-(5cosa)/p,wherep  is  the  radius  of  curvature  of  the  meridian  at  the 
latitude  0;  this  will  require  but  four  places  of  logarithms.  Then, 
in  the  first  two  of  the  f<Mkiwing,  five  i^aces  are  su&ient—  • 

*  "api""  *  cos  a,  sin  >a  tan  ^ , 

*' -  *  -  Ax»{a  -  J«)  - 1», 


a*— a-c«un(^'+}9)-e+t8o'. 

Here  n  is  the  normal  or  radius  of  curvature  perpendicular  to  the 
meridian;  both  n  and  p  correspond  to  latitude  and po  to  latitude 
i(^+0').  For  calculations  of  latitude  and  lon^tude,  tables  of  the 
jogarithmic  values  of  p  sin  i tt  sin  i and  3i>p  un  I '  are  necessary. 
The  foUowii^  table  contains  these  loffturithms  ior  every  ten  minutes 
of  latitude  from  52°  to  53*  computed  with  the  elements  a* 20926060 
and  a  :  6—295  -  294  : — 


Lat. 

^'apKsinx' 

0  / 

52  0 
10 
20 

30 
40 

50 

53  0 

7-9939434 
9309 
9185 

?M6 
8813 
8688 

7-9928331 
8190 
8148 
8167 
8065 
8024 
7983 

0.37131 

n 

36 

24 
23 

32 

The  logarithm  in  the  last  column  is  that  required  also  for  the 
calculation  of  spherical  excesses,  the  spherical  excess  of  a  triaai^ 
bein^  expressed  oy  ab  sin  C/2pK  sin  i'. 

It  18  frequently  necessary  to  obtain  the  co-ordinates  of  one  point 
with  ref««noe  to  another  point;  that  is,  let  a  perpendicular  arc  be 
drawn  from  B  to  the  meridian  of  A  meeting  it  in  P,  then,  a  bring 
the  aamuth  of  B  at  A,  the  oo-Kndinates  of  B  mth  reference  to  A  are 

AP-Jcos  (a-i<),  BP-j  nn  (a— ic), 

where  « is  the  spherical  encew  of  APB,  viz.  i*  «n  a  cos  «  multiplied 
by  the  quantity  irtiose  logarithm  is  in  the  fourth  column  of  the  above 

table. 

If  it  be  necessary  to  determine  the  geographical  latitude>aiid 
longitude  as  well  as  the  a^muths  to  a  greater  degree  at  accuracy 
than  is  given  by  the  above  formulae,  we  make  use  of  the  following 
formula:  given  the  latitude  ^  of  A,  and  the  azimuth  a  and  the 
distance  5  of  B,  to  determine  the  latitude  ^'  and  loi^tude  «  <rf  B, 
and  the  back  azimuth  a'.  Here  it  is  understood  that  a'  is  wynxmetncu 
to  «,  so  that  «*-|-o'  -360*.  . . 

Let 


and 


B^sAla,  where  A- (i-^  aa  W 


r-4^rr?5«>«'*-iaa«,  r-5^^cos»*co^a; 

t,  are  always  very  minute  quantities  even  for  the  Iw^jest  distances ; 
then,  putting  K-90*-*, 

.    «l+f-«   sin  KK-O-f) 


tair 


+0+1 


(cot: 


here  PD  is  the  radius  of  curvature  of  the  meridian  for  the  mean 
Utitude  ^(^+^').  These  formulae  are  approximate  only,  but  they 
are  sufficiently  precise  even  for  very  lone  distances. 

For  lines  of  any  length  the  formulae  of  F.  W.  Bessel  {Astr.  Nach., 
1823,  iv.  341)  are  suitable. 

If  the  two  points  A  and  B  be  defined  by  their  geographic^ 
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co-ordinates,  we  can  accurately  calculate  the  corresponding  astrono- 
mical azimuths,  i.e.  those  of  tne  vertical  section,  and  then  proceed, 
in  the  case  of  not  too  great  distances,  to  determine  the  lei^th  and 
the  azimuth  of  the  shortest  lines.  For  any  lUatancea  recourse  must 
again  be  made  to  Bessel's  formula.* 

Let  (u  a'  be  the  mutual  azimuths  of  two  pcnnts  A,  B  on  a  ^>henndj 
k  the  chord  line  jotnii^  them,  n,  n'  the  angles  made  by  the  chord 
with  the  normals  at  A  and  B,  ^,  a  their  latitudes  and  difference  of 
longitude,  and  (x'-i-;y*)/a*-{-^&'=>i  the  equation  of  the  surface; 
then  if  the  plane  xz  passes  through  A  the  co-ordinates  of  A  and  B 
will  be 

X  —  (a/A)  cos  ^,  x'  ^  (aM')  cos  0'  cob  «, 

.  y—0  3/=  (o/A')  cos  0'  sin  tn 

»-(tt/A)         sin  *,   ^'-(a/AO  (i-(S»)sin*', 

where  ^^(l—tf*  an*  0)*,  sin*  ^O*.  and  e  u  the  eccen- 

tricity. Let  f.i.hhe  the  direction  cosines  of  the  normal  to  that 
plane  which  contains  the  normal  at  A  and  the  point  B,  and  whose 
inclinations  to  the  meridian  plane  of  A  is  =a;  let  also  I,  m,  n  and 
/',  m',  n'  be  the  direction  cosines  of  the  normal  at  A,  and  of  the 
tangent  to  the  surface  at  A  which  lies  in  the  plane  passing  through 
B,  uien  mnce  the  first  line  is  perpendicular  to  eadi  of  the  other  two 
and  to  the  chord  k,  whose  direction  cosines  are  proportional  to 
x'-x,  y-y,        wc  have  these  thtee  equations 

fl  +gm  +A«  »o 
fl'+gm'+hn'''0. 
EUminate/,  g,  h  from  these  equations,  and  substitute 
/—cos  0  /'=  —sin  0  CO8  A 

w  —  o  m'=sin  a 

n  —  sin  0  n'  —cos  ^  cos  a, 

and  we  get 

{x^—x)  sin         cot  o  — («'— 2)  cos  1^=0. 

The  substitution  of  the  values  of  x,  z,  x',  /,  «'  in  this  equation  will 
give  immediately  the  value  of  cot  a;  and  if  we  put  t,  if  for  the 
cc^responding  azimuths  on  a  sphm,  or  on  the  supposition  e*o, 
the  f  (ulowing  relations  eziat 

cota-cotr-  ««£2£4e 

*  COS0'& 

cata'-cotr--«»^2££Q, 

cos^A 

A'sin^-A  sin^'— Qsinoi. 
If  from  B  we  let  fall  a  perpendicular  on  the  meridian  plane  of  A, 
and  from  A  let  fall  a  ^perpendicular  on  the  meridian  plane  of  B, 
then  the  following  equations  become  geometrically  evident: 
k  sin  /I  sin  a  —  (a/A')  cos  «t>'  si"  <^ 
k  sin  ^'  sin  a'  —  (a/A)  cos  ^  sin  a. 
Now  in  any  surface  v—o  we  have 

i^-{x'-x)'+(y'-y)»+(z'-z)* 

In  the  pinsent  case,  if  we  put 


then 


0OBM-(a/i)AU;  cos ^'-(a/Jfc)  A'U. 

Let  u  be  such  an  angle  that 

(i-e^^an  0»Asin  u 
COS0— Acoew, 
then  on  expressing  x,  x',  z,  z'  in  terms  of  u  and  w', 
U  =  i-cos  u  cos  tt'  cos  «-sin  «  sin 
also,  if  7  be  the  third  side  of  a  spherical  triangle,  of  which  two 
sides  are  \it~u  and  and  the  induded  angle  <■>,  usii^  a  sub- 

sidiary angk  ^  such  that 

un  f  sin  |p=-e  sin  \  («'-«)  cos  iC»'+«), 
we  obtain  finally  the  following  equations 

k^2a  cos  ^  sin  \v 
cos  11 B  A  sec  il'  sin  \v 
cos    *"  A' sec    sin  ^ 
sin  M  sin  a    (flfb)  cos  «'  sin  u 
An  It'  un  a'  >  (a/k)  cos  «  an  u. 
These  determine  rigorously  the  distance,  and  the  mutual  zenhh 


*  Helmert,  Theorim  der  kdherm  Geod&sie,  i.  232,  247. 


distances  and  azimuths,  of  any  two  points  on  a  qiheroid  whose 
latitudes  and  difference  of  longitude  are  given. 

By  a  series  of  reductions  from  the  equations  containii^  f t  f  U 
may  be  shown  that 

_  a+a'«.f-|-r+ie*w(*'-*)*  cos  *4>o  sin  . . , 
where  ^  is  the  mean  of  0  and  and  the  higher  powers  of  e  are 
n^lected.  A  short  computation  will  show  that  the  small  quantity 
on  the  right-hand  side  of  this  equation  canpot  amount  even  to 
the  thousandth  part  of  a  second  for  J^<0'ia,  which  is,  practically 
speaking,  zero ;  consequently  the  sum  of  the  azimuths  a+a'  on  toe 
spheroid  is  equal  to  the  sum  of  the  spherical  azimuths,  whence 
ffdiows  this  very  important  theorem  (known  as  Dalby's  theorem). 
If  4t,  ^'  be  the  latitudes  of  two  points  on  the  surface  of  a  spheroid. « 
their  difference  of  longitude,  a,  a'  theic  recqirocal  onmuthsi 

tan  l«-cot  H«+a')  Icos  ^(♦'-.♦)/«n  J(*'+*)|. 

The  computation  of  the  geodetic  from  the  astronomical  azimuths 
has  been  given  above.  From  k  we  can  now  compute  the  length  s 
of  the  vertical  section,  and  from  this  the  shortest  length.  The 
difference  of  length  of  the  geodetic  line  and  either  <^  t^e  plane 

curves  is  n 

e*s^coB     nn  *aao/36o  a*. 
At  least  this  is  an  approximate  expression.    Supposing  s^o-ia, 
this  quantity  would  be  less  than  one-hundredth  of  a  millimetre. 
The  line  s  is  now  to  be  calculated  as  a  circuhu'  arc  with  a  mean  radius  f 

along  AB.   If  *<»-§(*+♦'),  •o-i(i8o'+«-tt').  ^"(s-^  sin  «#o)*. 

then^B^^i^-^^coB  *fc  cos  *ao^  ,andapprtudmatelyrin(V2r}" 

k/ar.  These  formulae  give,  in  the  case  <rf  Jb">o*ia,  values  certain  to 
eight  Ic^arithmic  decimal  places.  An  eiojeHent  series  of  formulae 
for  the  solution  of  the  problem,  to  determine  the  azimnths,  chord 
and  distance  along  the  surface  from  the  geographical  -co-ordinates, 
was  given  in  1882  by  Ch.  M.  Schols  {Arckdtes  lV4eruiiuiaises,v<A.  xvU.). 

Tmguktritiss  of  the  Earth's  Svrfuie. 
In  considering  the  effect  of  unequal  distribution  of  matter  In  the 
earth's  crust  on  the  form  of  the  surface,  we  may  simplify  the  matto- 
by  disregarding  the  conaderattons  of  rotation  and  eccentricity. 
In  the  first  place,  supposii^  the  earth  a  sphere  covered  with  a  film  of 
water,  let  tne  density  p  be  a  function  of  the  distance  from  the  centre 
so  that  surfaces  of  equal  density  are  concentric  spheres.  Let  now  a 
disturbance  of  the  arrangement  of  matter  take_  place,  so  that  the 
density  is  no  longer  to  be  expressed  by  p,  a  function  of  r  only,  but  is 
expressed  by  p+p'ffwhere/ is  a  function  of  three  co-ordinates  ff,  0,  r. 
Then  p'  is  the^density  of  what  may  be  designated  disturlunz  matter ; 
it'  is  pontive  in  some  places  and  n^^tive  in  others^'  and  tne  whole 
quantity  of  matter  whose  density^  is  p'  is  zero-  The  previously 
spherical  surface  of  the  sea  of  radius  a  now  takes  a  new  form.  Let 
P  be  a  point  on  the  disturbed  surface,  P'  the  corresponding  pdint 
vertically  below  it  on  the  undisturbed  surface,  PP'=N.  The 
knowledge  of  N  over  the  whole  surface  gives  U8  the  form  of  the 
disturbed  or  actual  surface  of  the  sea;  it  is  an  equipotential  surface, 
and  if  V  be  the  potential  at  P  of  the  disturbing  matter  p',  M  the 
mass  of  the  earth  (the  attraction-constant  is  assumed  equal  to  unity) 

i^+v=  C=M.Mn+v. 

As  far  as  we  know,  N  is  always  a  very  small  quantity,  and  we  have 
with  sufficient  approximation  N  —  3V/4»"5a,  where  i  is  the  mean 
density  of  the  earth.  Thus  we  have  the  disturbance  in  elevation 
of  the  sea^ level  expressed  io.  torqis  of  the  potential  of  the  distubii^ 
matter.  If  at  any  point  P  the  value  of  N  remain  constant  when  we 
pass  to  any  adjacent  point,  then  the  actual  surface  is  there  parallel 
to  the  ideal  spherical  surface;  as  a  rule,  however,  the  normal  at  P  is 
inclined  to  that  at  P',  and  astronomuial  observations  have  shown 
that  this  inclination,  the  deflection  or  deviation,  amountiiw 
ordinarily  to  one.  or  two  seconds,  may  in  some  caaes  exceed  10  , 
or,  as  at  the  foot  of  the  Himalayas,  even  60'.  By  the  expresuon 
"  mathematical  figure  of  the  earth  "  we  mean  the  surface  of  the  aea 
produced  in  imagination  so  as  tp  percolate  the  continents.  We 
see  then  that  the  effect  of  the  uneven  distribution. of  matter  in  the 
crust  of  the  earth  is  to  produce  small  elevations  and  depressions  on 
the  mathematical  surface  which  would  be  otherwise  ^heroidal. 
No  geodesist  can  proceed  far  in  his  work  without  encountering  the 
irregularities  of  the  mathematical  surface,  and  it  is  necessary  that 
he  snould  know  how  they  affect  his  astronomical  observations.  The 
whole  of  this  subject  is  dealt  with  in  his  usual  elegant  manner  by 
Bessel  in  the  Astronomisahe  Nacknckten,  Nos.  339,  330,  331,  in  a 
paper  entitled  "Ueber  den  Elnflusa  der  Unr^dm^gkeiten  der 
Figur  der  Erde  auf  geodfttiscbe  Arbeiten,  &c."  But  without  entering 
into'  further  details  it  is  not  difficult  to  see  how  local  attraction  at 
any  station  affects  the  determinations  of  latitude,  longitude  and 
a^muth  there. 

Let  there  beat  tiie  station  an  attraction  to  the  north-«8at  throwing 
the  senitfa  to  the  south-west,  ao  that  it  takes  in  the  cetestial  qihere  a 
position  Z',  its  undisturbed  position  being  Z.  Let  die  rectangular 
components  ci  the  displacement  ZZ'  be  {  measured  southwards 
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and  1)  measured  westwards.  Now  the  great  circle  joiniog  Z'  with 
the  pole  of  the  heavens  P  makes  there  an  angle  with  the  meridian 
PZ— 4  coaec  PZ'^q  sec  0,  where  0  is  the  latitude  of  the  station. 
Also  this  great  cirde  meets  the  hori2oa  io  a  point  vhaac  distance 
from  the  great  circle  PZ  is  f  eec  ^  sin  ^  -"n  tan  ^.  That  is,  a  meridian 
mark,  fixed  by  observations  of  the  pole  star,  will  be  placed  that 
amount  to  the  east  of  north.  Hence  the  observed  latitude  requires 
the  comection  {;  the  observed  longitude  a  correction  ^  tec  4;  and 
any  observed  azimuth  a  correction  it  tan  0.  Here  it  is  supposed 
that  azimuths  are  measured  from  north  by  east,  and  longitudes 
eastwards.  The  horizontal  ai^jles  axe  also  influenced  by  the  deflec- 
tions of  the  plumb-line,  in  fact,  just  as  if  the  direction  <h  the  vertical 
axis  of  the  theodolite  varied  by  the  same  amount.  This  influence, 
however,  is  slight,  so  long  as  the  s^hts  point  almost  horizontally 
at  the  objects,  which  is  always  the  case  in  the  observation  of  distant 
points. 

The  ei^iresdon  given  for  N  enables  one  to  form  an  approximate 
estimate  of  the  effect  of  a  compact  mDtnitBiD  in  misii^  the  sea-Ievd. 
Take,  for  instancet  Ben  Nevis,  which  contuns  about  a  couple  of 
cubic  miles;  a  simple  calculation  shows  that  the  elevation  produced 
would  only  amount  to  about  3  In.  In  the  case  of  a  mountain  mass 
Kice  the  Himalayas,  stretdiii^  over  some  1500  miles  of  country  vnth 
a  breadth  of  300  and  an  average  height  of  3  miles,  although  It  is  diffi- 
cult pr  impossible  to  find  an  egression  for  V,  yet  we  may  ascertain 
that  an  elevation  amountiiq;  to  several  hundred  feet  may  exist 
near  their  base.  The  geodetical  operadons,  however,  rather  negative 
this  idea,  for  it  was  shown  by  Colonel  Clarke  (Phii.  Mag.,  1878) 
that  the  form  the  sea-level  aloiw  tbe-I  ndian  arc  departs  but  slightly 
from  that  ctf  the  mean  figure  of  the  earth.  If  this  be  bo,  the  action 
of  the  Himalayas  must  be  counteracted  by  subterranean  tenuity. 

Suppose  now  that  A,  B,  C,  .  .  .  are  the  stations  of  a  networlc  of 
triangtilation  projected  on  or  lying  on  a  spheroid  of  semiaxis  major  - 
and  ecoentifcity  a,  t,  this  q>heiDid  naving  its  axis  parallel  to  the  axis 
of  rotation  <A  the  earth,  and  its  suriace  coinciding  with  the  mathe- 
matical surface  of  the  earth  at  A.  Then  basing  the  calculations 
on  the  observed  elements  at  A,  the  calculated  latitudes,  longitudes 
and  directions  of  the  meridian  at  the  other  points  will  be  the  true 
latitudes,  &c.,  of  the  points  as  projected  on  the  spheroid.  On 
comparing  these  geodetic  elements  with  the  corresponding  astro- 
nomical determinatioos,  there  will  appear  a  system  oi  differences 
which  represent  the  inclinations^  at  the  various  points,  of  the  actual 
Irregular  surface  to  the  surface  of  the  spheroid  of  reference.  These 
differences  will  suggest  two  things, — fiist,  that  we  may  improve  the 
agreement  of  the  two  surfaces,  by  not  restricting  the  spheroid  of 
reference  by  the  condition  of  making  its  surface  coincide  with  the 
mathematical  surface  of  the  earth  at  A;  and  secondly,  by  altering 
the  loem.  and  dimensions  of  the  sf^eroid.  With  respebt  to  the  first ' 
drcuttistance,  we  maV  alknr  the  si^wnM  two  dm«es  (rf  freedom, 
that  is,  the  normals  of  the  surfaces  at  A  may  be  allowed  to  separate 
a^MuaJl  quantity,  compounded  of  a  meridional  difference  and  a 
difference  perpenaicular  to  the  same.  Let  the  spheroid  be  so  placed 
that  its  nonnal  at  A  lies  to  the  north  of  the  normal  to  the  earth's 
surface  by  the  small  quantity  {  and  to  the  east  by  the  quantity  i|. 
Then  in  staxtii^  the  calculation  of  geodetic  latitudes,  longitudes  and 
azimuths  from  A,  we  must  take,  not  the  observed  elements  4,  a, 
but  for  0,  0-t-£,  and  for  a,  a-f-i)  tan  ^,  and  zero  longitude  must  be 
replaced  by  n  sec  ^.  At  the  same  time  suppose  the  elements  of  the 
sphenoid  ta  be  altered  from  a,  e  to  a+oa,  e-^de.  Confining  our 
attentioa  at  first  to  the  two  prants  A,  B,  let  Ot/),  ((lO,  {a>\  be  the 
numerical  elements  at  E  as  obtained  in  the  first  calculation,  vix. 
before  the  shifting  and  alteration  of  the  spheroid;  they  will  now 
take  the  form 

where  the  coefficients  />£>.••  &c.  can  be  mimericaHy  calculated. 
Now  these  elements,  cormspondiiig  to  the  projection  of  B  on  the 

Sheroid  of  reference,  must  be  equu  severally  to  the  astronomically 
itennined  elements  at  B,  pontcted  for  the  indination  of  the  sur- 
faces there.  If  if  be  the  OHnponetits  of  the  inclination  at  that 
point,  then  we  have 

.  Vtatt^-(a^-a'-|-/'t+«>+A'do+i'<fe, 
,     V  sec4'-(c-)-«-i-(^t-f«%-i-A'Ja+i'<fe. 

where  a',  w  are  the  observed  elements  at  B.^  Here  k  appears 
that'  the  observation  of  longitude  gives  no  additional  information, 
but  is  available  as  a  check  upon  the  aziiputhal  abiei:va^anB^ 

If  now  there  be  a  number  of  astronomical  stations  in  the  tri- 
angulation,  and  we  form  equations  such  as  the  above  i6r  each  point, 
then  we  can  from  them  determine  those  values  of  11,  da,  de,  which 
make  the  quantity  t*+n*+?'*+n''+  ...  a  minimum.  Thus  we 
obtain  that  spheroid  which  best  represents  the  surface  covered  by  the 
triangtilation.  , 

In  the  Account  of  (he  Principal  Triangidation  of  Great  BribuH  and 
Ireland  will  be  found  the  detemrinatfon,  from  75  equations,  of  the 
nhercM  best  represenring  the  surface  of  the  Bntidi  -Idea.  Its 
dements  are  a*- 30937005^ 295  ft.,  b  :  a— ABaSo^fi;  and  it  is  so 
placed  that  at  Greenwich  Observatory  £*"i'-864,  i|  — — o''546. 
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I  Taking  Durham  Observatory  as  the  origin,  and  the  tai^ent  plane 
to  the  surface  (determined  by  {  ^  — o'-66i,i}**  — 4'-ii7)asthe  plane 
of  X  and  y,  the  lomwr  measured  northwaras,  and  s  measured  vertically 
downwards,  the  equation  to  the  surface  is 

■99S»4953«*+'99388oo5y'-|-99763052s*-O'O067ioo3x»- 

41655(^01*0. 

Altitudes. 

The  predse  determination  of  the  altitude  of  his  station  is  a  matter 
of  seamdary  importance  to  the  geodesist;  nevertheless  it  is  usual 
to  observe  the  zenith  distances  of  all  trigonometrical  points.  Of 
great  importance  is  a  knowledge  of  the  height  of  the  base  for  its  re- 
duction to  the  sea-lev«l.  Again  the  bright  of  a  station  does  inflnence 
a  little  the  observation  of  terrestiiai  aisles,  for  a  vertical  line  at  B 
doea  not  lie  generally  in  the  vertical  plane  of  A  (see  above).  The 
height  above  the  sea-level  also  influences  the  geographical  latitude, 
inasmuch  as  the  centrifugal  force  is  increased  and  the  magnitude  and 
direcrion  of  the  attraction  of  the  earth  are  altered,  and  the  effect 
upon  the  latitude  is  a  very  small  term  expressed  by  the  formula 
^(e'~£)  sin  aW'dCt  where  f,  ^  are  the  values  of  gravity  at  theequator 
and  at  the  pole.  This  is  A  sin  2<^/$S20  seconds,  h  being  in  metres, 
a  quantity  which  may  be  neglected,  since  for  ordinary  mountain 
heights  it  amounts  to  only^  a  few  hundredths  of  a  second.  We 
can  assume  tlus  amount  as  joined  with  the  northern  component  of 
theplumb-line  p^turbations. 

The  uncertainties  of  terrestrial  refraction  render  it  impossible  to 
determine  accurately  by  vertical  angles  the  heights  of  distant  points. 
Generally  speaking,  refraction  is  greatest  at  about  daybreak;  from 
that  time  it  diminishes,  being  at  a  minimum  for  a  couple  of  hours 
before  and  after  mid-day;  later  in  the  afternoon  it  again  increases. 
This  at  least  is  the  general  march  of  the  phenomenon,  but  it  is  by 
no  means  regular.  The  vertical  angles  measured  at  the  station  on 
Hart  Fell  showed  on  one  occasion  in  the  month  of  September  a 
refraction  of  double  the  average  amount,  lasting  from  I  P.M.  to  5  p.m. 
The  mean  value  of  the  coefficient  of  refraction  k  determined  from  a 
very  large  number  of  observations  of  terrestrial  zenith  distances  in 
Great  Britain  is  '07921^  •0047;  and  if  we  separate  those  rays  which 
for  a  considerable  portion  of  their  lei^h  cross  the  sea  from  those 
which  do  not,  the  former  give  A  — -0813  and  the  latter  ft « -0753. 
These  values  are  determined  from  h^h  stations  and  long  distances; 
when  the  distance  is  short,  and  the  rays  graze  the  ground,  the  amount 
of  refraction  is  extremely  uncertain  and  variable.  A  case  is  noted 
in  the  Indian  surv^  where  the  zenith  distance  of  a  station  10-5  miles 
off  varied  from  a  depression  of  4'  52'-6  at  4.30  pm.  to  an  elevation 
of  2'  24'-o  at  10.50  P.M. 

If  A,  V  be  the  he^ts  above  the  level  of  the  sea  of  two  atations, 
9o''+t,  90'+^  their  mutual  zenith  distances  (Jt  being  that  observed 
at  k),  s  their  distance  apart,  the  earth  being  r^aided  as  a  sphere  (tf 
radius»a,  then,  with  sufficient  precision, 

V-ft-»tan(i^-«),  A-V-*tan(,i^-8'). 

If  from  a  station  whose  height  is  h  the  horizon  of  the  sea  be  observed 
to  have  a  zenith  distance  90°+^},  then  the  above  formula  gives  for  h 
the  value 


Sniqxne  the  depressioa  J(  to  be  -»  minvtes,  then  A^it •05411*  if 
the  ray  be  for  the  greater  part  of  its  length  crossing  the  sea;  if 
otherwise,  ft">i*040«'.  To  take  an  example:  the  mean  of  eight 
observations  of  the  zenith  distance  of  the  sea  horizon  at  the  top  of 
Ben  Nevis  is  91*  4'  48',  <»■  4—64*8;  the  ray  is  pretty  equally  dis- 
posed over  land  and  water,  and  hence  A  •04711* « 4396  ft.  Tike 
actual  height  of  the  hill  by  s^Mrit-levelliog  is  4406  ft.,  so  uut  the  emir 
of  the  height  thus  obtained  is  only  10  ft. 

The  detenninatioo  of  altitudat  by  means  of  spirit-levelUi^  is 
undoubtedly  the  most  exact  method,  particalarly  in  its  ^present 
development  as  precise-levelUi^,  by  which  there  nave  been  deter- 
mined in  all  civilized  cduntries  close-meshed  nets  of  elevated  points 
covering  the  entire  land.  (A.  R.  C. ;  F.  R.  H.) 

QGOFFREY,  suraamed  Martel  (1006-1060),  count  of  Anjoij, 
son  of  the  count  Fulk  Nerra  {q.v.)  and  of  the  countess  Hildegarde 
or  Audegarde,  was  bom  on  the  14th  of  October  1006.  During  his 
father's  lifetiine  he  was  recognized  as  suzerain  by  Fulk  TOisou 
("  the  (josUng  count  of  Venddme,  the  son  of  his  haU-sister 
Adela.  Fulk  having  revolted,  he  confiscated  the  oountshlp, 
wluch  he  did  not  restore  till  1050.  On  the  xst  of  Jaouaiy  1033 
be  married  AgneS)  vidow  of  William  the  Great,  duke  of  Aquiiaine, 
and  taking  anus  against  William  the  Fat,  eldest  son  and  successor 
of  William  the  Great,  defeatol  him  and  to<^  him  ptlsoiier  at 
Mont-Cougr  near  Saint-Jouin-de-Mameson  the  20th  of  September 
1033.  He  then  tried  to  win  recognition  as  dukes  of  Aquitaine  for 
the  sons  of  his  wife  Agnes  by  William  the  Great,  who  were  still 
minors,  but  Fulk  Kerra  promptly  took  up  arms  to  defend  his 
suzeraio  WiUiam  the  Fat,  from  whom  he  held  the  liOudunois  atid 
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Saintonge  in  fief  against  his  son.  In  1036  GeoSrey  Martel  had  to 
liberate  William  the  Fat,  on  payment  of  a  heavy  ranaom,  but  the 
latter  having  died  in  1038,  and  the  second  son  of  William  the 
Great,  Odo,  duke  of  Gascony,  having  fallen  in  his  turn  at  the 
siege  of  Mauz£(ioth  of  March  1039)  Geoffrey  made  peace  with  his 
father  in  the  autumn  of  1039,  and  had  his  wife's  two  sons  recog- 
nised as  duhes.  About  this  time,  also,  he  had  interfered  in  the 
affairs  of  Maine,  though  without  much  result,  for  having  sided 
against  Gervais,  bishop  of  Le  Mans,  who  Vras  trying  to  make 
himself  guardian  of  the  young  count  of  Maine,  Hugh,  he  had  been 
beaten  and  forced  to  make  terms  with  Gervais  in  1038.  In  1040 
he  succeeded  his  father  in  Anjou  and  was  able  to  conquer  Toiuraine 
(1044)  and  assert  his  authority  over  Maine  (see  Anjou).  About 
1050  he  repudiated  Agnes,  his  first  wife,  and  married  Gr£de,  the 
widow  of  Bellay,  lord  of  Montreuil-Bellay  (before  August  1052), 
whom  he  subsequently  left  in  order  to  marry  Adela,  daughter  of  a 
certain  Count  Odo.  Later  he  returned  to  Gr£de,  but  again  left 
her  to  marry  Adelaide  the  German.  When,  however,  he  died  on 
the  14th  of  November  1060,  at  the  monastery  of  St  Nicholas  at 
Angers,  he  left  no  children,  and  transmitted  the  countship  to 
Geoffrey  the  Bearded,  the  eldest  of  his  nephews  (see  Anjou). 

See  I.oui8  Hatphen,  Le  ContU  d' Anjou  au  XI*  siicle  (Paris,  1906). 
A  summary  biography  is  given  by  CSlestin  Port,  Dictionnaire 
historique,  giograPhupte  et  btographutue  de  Maine-et-Loire  (3  vols., 
Paris-AMers,  1874-1878),  vol.  ii.  pp.  353-353>  and  a  sketch  of  the 
wars  by  Kate  Norgate,  England  imder  the  Angevin  Kings  (a  vols., 
London,  1887),  vol.  i.  chs.  iii.  iv,  (L.  H.*) 

6E0FFRET,  sumamed  Plantagenet  [or  Plantegenei] 
(1113-1151),  count  of  Anjou,  was  the  son  of  Count  Fulk  the  Young 
and  of  Eremburge  (or  Arembourg  of  La  Fl^che;  he  was  bom  on 
the  34th  of  August  1 1 13.  He  is  also  called  "  le  bel  "  or  "  the 
handsome,"  and  received  the  surname  Plantagenet  from  the 
habit  whidi  he  is  said  to  have  had  of  wearing  in  his  cap  a  sprig  of 
broom  (^nit).  In  1127  he  was  made  a  knight,  and  on  the  2nd  of 
JuneiiSQ  married  Matilda,  daughterof  Henry  I.  of  England,  and 
widow  of  the  emperor  Hrauy  V.  Some  months  afterwards  he 
succeeded  to  his  father,  who  gave  up  the  countship  when  he 
definitively  went  to  the  kingdom  of  Jerusalem.  The  years  of  his 
government  were  spent  in  subduing  the  Angevin  barons  and  in 
conquering  Normandy  (see  Anjoo).  In  1151,  while  returning 
from  the  siege  of  Montreuil-Bellay,  he  took  cold,  in  consequence  of 
bathing  in  the  Loir  at  Ch&.teau-du-Loir,  and  died  on  the  7th  of 
Septemb^.  He  was  buried  in  the  cathedral  of  Le  Mans.  By  his 
wife  Matilda  he  had  three  sons:  Henry  Plantagenet,  born  at  Le 
Mans  on  Sunday,  the  5th  of  March  1133;  Geoffrey,  born  at 
Argentan  on  the  ist  of  June  1 134;  and  William  Long-Sword,  bom 

on  the  22nd  of  July  1136. 

See  Kate  Norgate,  Entland  under  the  Angevin  Sma  (3  vols., 
London,  1887),  vol.  i.  ens.  v.-viii.;  C61e«Un  Poti,  Dictionnaire 
kistorique,  gSograpkiqne  et  biop'aphique  de  Maine-et-Loire  (3  vols., 
Paris-Aneers,  1874-1878),  vol.  ii.  pp.  35^356.  A  histo^  of 
Geoffrey  le  Bel  has  yet  to  be  written;  there  is  a  biography  of  him 
written  in  the  12th  century  by  Jean,  3  monk  of  Marmoutier,  Historia 
Gatrfredi,  duds  Normannomm  et  comitis  Andegavorum,  published  by 
Marchegay  et  Salmon;  "  Chrontques  des  comtes  d'Anjou  "  {SocitU 
de  t'histoire  de  France,  Paris,  1856),  pp.  229-310.  (L.  H.*) 

OBOFFRBY  (1158-1186),  duke  of  Brittany,  fourth  son  of  the 
English  king  Henry  II.  and  his  wife  Eleanor  of  Aquitaine,  was 
bottt(mthe23rdof  SeptemberiisS.  In  X167  Henty  suggested  a 
marriage  between  Geoffr^and  Constance  (d.  1 201),  daughter  and 
heiress  of  Conan  IV.,  duke  of  Brittany  (d.  Z171) ;  and  Conan  not 
only  assented,  perh^  under  a>mpidsion,  to  this  proposal,  but 
surrendered  the  greater  part  of  his  unnily  duchy  to  the  English 
king.  Having  received  the  homage  of  the  Breton  nobles, 
Geoffrey  joined  his  brothers,  Henry  and  Richard,  who,  in  alliance 
with  Louis  VII.  of  France,  were  in  revolt  against  their  father;  but 
he  made  his  peace  in  1 1 74,  afterwards  helping  to  restore  order  in 
Brittany  and  Normandy,  and  aiding  the  new  French  king,  Philip 
Augustus,  to  crush  some  rebellious  vassals.  In  July  iiSi  his 
marriage  with  Constance  was  celebrated,  and  practically  the 
whole  of  his  subsequent  life  was  spent  in  warfare  with  his  brother 
Richard.  In  1 183  he  made  peace  with  his  father,  who  had  come 
to  Richard's  assistance;  but  a  fresh  struggle  soon  broke  out  for 
the  possession  of  Anjou,  and  Geoffrey  was  in  Paris  treating  for 
aid  with  Philip  Augustus,  when  he  died  on  the  X9th  of  August 


1186.  He  left  a  daughter,  Eleanor,  and  his  wife  bore  a 
posthumous  son,  the  xmfortunate  Arthur. 

GBOFFREY  (c.  1152-1212),  archbishop  of  York,  was  a  bastard 
son  of  Henry  II.,  king  of  England.  He  was  distinguished  from 
his  legitimate  half-brothers  by  his  consistent  attachment  and 
fidelity  to  his  father.  He  was  made  bishop  of  Lincoln  at  the  age 
of  twenty-one  (1173);  but  thoo^  he  enjoyed  the  temporalities 
he  was  never  consecrated  and  resigned  the  see  in  1x83.  He  then 
became  his  father's  chancellor,  holding  a  large  number  of  lucrative 
benefices  in  plurality.  Richard  nominated  him  archbishop  of 
York  in  1189,  but  he  was  not  consecrated  till  Z191,  or  enthroned 
till  1 194.  Geoffrey,  though  of  high  character,  was  a  man  of 
imeven  temper;  his  history  in  chiefly  one  of  quarrels,  with  the 
see  of  Canterbury,  with  the  chancellor  Williau  Longchamp,  with 
his  half-brothers  Richard  and  John,  and  especially  with  his 
canons  at  York.  This  last  dispute  kept  him  in  litigation  before 
Richard  and  the  pope  for  many  years.  He  led  the  clergy  in  their 
refusal  to  be  taxed  by  John  and  was  forced  to  fly  the  kingdom  in 
1207.   He  died  in  Normandy  on  the  12th  of  December  IZ12. 

See  Giraldus  Cambrensis,  Vita  Galfridi;  Stubbs's  prefaces  to 
Roger  de  Bawden,  vols.  iii.  and  iv.  (Rolls  Series).    (H.  W.  C.  D.) 

OBOFFRET  OB  HONTBRAT  (d.  1093),  bishop  of  Coutances 

ipmstantiensi^),  a  right-hand  man  of  William  the  Conqueror,  was 
a  type  of  the  great  feudal  prelate,  warrior  and  administrator  at 
need.  He  knew,  says  Orderic,  more  about  marshalling  mailed 
knights  than  edifying  psalm-singing  clerks.  Obtaining,  as  a  yoiing 
man,  in  1048,  the  see  of  Coutances,  by  his  brother's  influence 
(see  MowBRAv),  he  raised  from  his  fellow  nobles  and  from  their 
Sicilian  spoils  funds  for  completing  his  cathedral,  which  was 
consecrated  in  1056.  With  bishop  Odo,  a  warrior  like  himself, 
he  was  on  the  battle-fidd  of  Hastings,  e^diorting  the  Normans  to 
victory;  and  at  William's  coronation  it  was  he  who  called  on 
them  to  acclaim  their  duke  as  king.  His  reward  in  England  was  a 
mighty  fi^  scattered  over  twelve  counties.  He  accompanied 
WUIiam  on  his  vidt  to  Normandy  (1067),  but,  returning,  led  a 
royal  force  to  the  relief  of  Montacute  in  September  1069.  In  1075 
he  again  took  the  field,  leading  with  Bishop  Odo  a  vast  host 
against  the  rebel  earl  of  Norfolk,  whose  stronghtdd  at  Norwich 
they  besieged  and  captured. 

Meanwhile  the  Conqueror  had  invested  ,  him  with  important 
judicial  functions.  In  1072  he  had  presided  over  the  great 
Kentish  suit  between  the  primate  and  Bishop  Odo,  and  about  the 
same  time  over  those  between  the  abbot  of  Ely  and  his  despcnlers, 
and  between  the  bishop  of  Worcester  and  the  abbot  of  E^,  and 
thore  is  some  reason  to  think  that  he  acted  as  a  Domesday 
commissioner  (10S6),  and  was  placed  about  the  same  time  in 
charge  of  Northumberland.  The  b^op,  who  attended  the 
Conqueror's  funeral,  joined  in  the  great  rising  against  WUUam 
Rufus  next  year  (1088),  making  Bristol,  with  which  (as 
Domesday  shows)  he  was  closely  connected  and  where  he  had 
built  a  strong  castle,  his  base  of  operations.  Hebumed  Bath  and 
ravaged  Somerset,  but  had  submitted  to  the  king  before  the  end 
of  the  year.  He  appears  to  have  been  at  Dover  with  William  in 
January  1090,  but,  withdrawing  to  Normandy,  died  at  Coutances 
three  years  later.  In  his  fidelity  to  Duke  Robert  he  seems  to 
have  there  held  out  for  him  against  his  brother  Henry,  when  the 
latter  obtained  the  Cotentin. 

See  E.  A.  Freeman,  Norman  Conquest  and  WOliam  Rufus;  T.  H. 
Round,  Feudal  England;  and,  for  original  authorities,  the  works  of 
Orderic  Vitalis  and  v^^Uiam  of  Poitiers,  and  of  Florence  of  Worcester; 
the  Anglo-Saxon  Chronicle;  William  of  Malmeabury'a  Gesta  pon- 
tificum,  and  Laofranc's  works,  ed.  Giles;  Domesday.Book. 

,  -  a.  H.  R.) 

GEOFFREY  OF  MONMOUTH  (d.  1154),  bishop  of  St  Asaph 
and  writer  on  early  British  history,  was  bom  about  the  year  1 100. 
Of  his  early  life  little  is  known,  except  that  he  received  a  liberal 
education  under  the  eye  of  his  paternal  imcle,  Uchtryd,  who  was 
at  that  time  archdeacon,  and  subsequently  bishop,  of  liandaff. 
In  1129  Geoffrey  appears  at  Oxford  among  the  witnesses  of  an 
Oseney  charter.  He  subscribes  himself  Geoffrey  Artunis; 
from  this  we  may  perhaps  infer  that  he  had  already  begun  his 
experimmts  in  tJie  manufacture  of  Celtic  mytbcdogy.  A  first 
edition  of  his  Historia  Brilonum  was  in  drculation  by  the  year 
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X13O,  althdugh  the  text  which  we  possess  appears  to  date  froro 
Z147.  This  famous  work,  which  the  author  has  the  audacity 
to  place  on  the  same  levd  with  the  histories  of  William  of 
Halmesbuiy  and  Heniy  of  Huntingdon,  professes  to  be  a  transla- 
tion from  a  Celtic  source;  "  a  very  dd  book  in  the  British 
tongue"  which  Walter,  archdeacon  of  Oxford,  had  brought 
from  Brittany.  Walter  the  archdeacon  is  a  historical  personage; 
whether  his  book  has  any  reai  existence  may  be  fairly  questioned. 
There  is  nothing  in  the  matter  or  the  style  of  the  Historia  to 
preclude  us  from  supposing  that  Geoffrey  drew  partly  upon 
confused  traditions,  partly  on  his  own  powers  of  invention,  and 
to  a  very  slight  degree  upon  the  accepted  authorities  for  early 
British  history.  His  chronology  is  fantastic  and  incredible; 
William  of  Newburgh  justly  remarks  that,  if  we  accepted  the 
events  which  Geoffrey  relates,  we  should  have  to  suppose  that 
they  had  happened  in  another  world.  William  of  Newburgh 
wrote,  however,  in  the  reign  of  Richard  I.  when  the  reputation 
of  GeoffrQr's  work  was  too  well  established  to  be  shaken  by  such 
criticisms.  The  fearless  romancer  had  achieved  an  immediate 
success.  He  was  patronized  by  Robert,  earl  of  Gloucester,  and 
by  two  bishops  of  Lincoln;  he  obtained,  about  1140,  the  arch- 
deaconry of  Llanda£f  "  on  account  of  his  learning ";  and  in 
1151  was  promoted  to  the  see  of  St  Asaph. 

Before  his  death  the  Historia  Britonum  had  already  become  a 
model  and  a  quarry  for  poets  and  chroniclers.  The  list  of 
imitators  begins  with  GeoSrey  Gaimar,  the  author  of  the  Estorie 
des  Engks  {c,  1147),  and  Wace,  wh<^  Roman  de  Brui  (1155)  is 
partly  a  translation  and  partly  a  free  par^hrase  of  the  Historia. 
In  the  next  century  the  influence  oi  Geoffrey  is  unmistakably 
attested  by  the  Brui  of  Layamon,  and  the  rhyming  Engli^ 
chromcle  of  Robert  of  Gloucester.  Among  later  hbtorians  who 
were  deceived  by  the  Historia  Britonum  it  is  only  needful  to 
mention .  Higdon,  Hardyng,  Fabyan  (1512),  Holinshed  (1580) 
and  John  Milton.  Still  greater  was  the  ii^uence  of  Geoffrey 
upon  those  writers  who,  like  Warner  in  Albion's  En^nd  (1586), 
and  Drayton  in  Polyolbion  (1613)^  deliberately  made  their 
accounts  of  English  history  as  poerical  as  possible.  The  stories 
which  Geoffrey  preserved  or  invented  were  not  infrequently 
a  source  of  inspiration  to  literary  artists.  The  earliest  English 
tragedy,  Gorboduc  (X565),  the  Mirror  for  Magistraies  (1587),  and 
Shakespeare's  Lear,  are  instances  in  point.  It  was,  however, 
the  Aithuriui  legend  which  of  all  his  fabrications  attained  the 
greatest  vogue.  In  the  work  of  expanding  and  daborating  this 
theme  the  successois  of  Geo&ey  went  as  £ar  beyond  him  ashe 
had  gone  beyond  Kennius;  but  he  retains  the  credit  due  to  the 
foimder  of  a  great  school  Marie  de  France,  who  wrote  at  the 
court  of  Henry  II.,  and  Chretien  de  Troyes,  her  French  con- 
temporary, were  the  earliest  of  the  avowed  romancers  to  take 
up  the  theme.  The  succeeding  age  saw  the  Arthurian  story 
popularized,  through  translations  of  the  French  romances,  as 
far  afield  as  Germany  and  Scandinavia.  It  produced  in  England 
the  Soman  du  Saint  Graal  and  the  Rotnan  de  Merlin^  both  from 
the  pen  of  Robert  de  Borron;  the  Roman  de  Lancelot',  the  Roman 
de  Tristan^  which  is  attributed  to  a  fictitious  Lucas  de  Gast.  In 
the  reign  of  Edward  IV.  Sir  Tbomas  Malory  paraphrased  and 
arrangm  the  best  q;>isodes  of  these  romances  in  English  jnose. 
His  Hert^  d* Arthur,  printed  by  Caxton  in  L485,  epitomizes  the 
rich  mythology  which  Geoffrey's  work  had  first  called  into  life, 
and  gave  the  Arthurian  story  a  lasting  place  in  the  English 
unagination.  The  influence  of  the  Historia  Britonum  may  be 
illustrated  in  another  way,  by  enumerating  the  more  familiar 


of  the  legends  to  which  it  first  gave  popularity.  Of  the  twelve 
books  into  .which  it  is  divided  only  tl^ee  (Bks.  IX.,  X.,  XI.)  are 
concerned  with  Arthinr.  Earlier  in  the  work,  however,  we  have 
the  adventures  of  Brutus;  of  his  follower  Corineiis,  the  vanquisher, 
of.  the  Cornish  giant  Goemagol  (Gogmagog) ;  of  Locrinus  and 
hb  daughter  Sabra  ^mortalis^  in  Milton's  Ctmus)i<d  Bladud 
the  buffdjBT  o{  Bat^;  of  Lear  and  bis  dau^tersj,  of  the  three 
pairs  of  brothers,  Ferrex  an^  Porta,  Brennius  and  BeUnus, 
Elidure  and,  Peiiduis.  .The  stoicy  of  Vortigem  and  Rowena 
takes  its  final  form  in  the  Historic  Britojtum;  and  Merlin  makes 
his  first  appearance  in  the  ^^relude.to  the  Arthur  legend-  Besides. 


the  Historia  Britonum  Geoffrey  is  also  credited  with  a  Life  of 
Merlin  composed  in  Latin  verse.  The  authorship  of  this  work 
has,  however,  been  disputed,  on  the  ground  that  the  style  is  dis- 
tinctly superior  to  that  of  the  Historia.  A  minor  composition,  the 
Prophecies  of  Merlin,  was  written  before  1 136,  and  afterwards  incor- 
porated with  the  Historia,  of  which  it  forms  the  seventh  book. 

For  a  discussion  of  the  manuscripts  of  Geoffrey's  work,  see  Sir 
T.  D.  Hardin's  Descriptive  Catalogue  (Rolls  Series) ,  i.  pp.  341  ff .  The 
Historia  Britonum  has  been  critically  edited  by  San  Marte  (Halle. 
1854).  There  isan  Ei^lish  translarion  by  J.  A.  Giles  (LoBdon,i842). 
The  Vita  MerHni  has  been  edited  by  F.  Michel  and  T.  Wright  (Paris, 
1837).  See  also  the  Dublin  Vnio.  Magaaine  for  April  1876,  for  an 
article  by  T.  Gikay  on  the  literary  influence  of  Geoflmy ;  G.  Heeger'a 
Trojartersaee  der  BritUn  (18B9} ;  wad  La  Boiderie's  Eludes  histonques 
bretonnes  (1883).  (H.  W.  C.  D.) 

QBOFFRET  OF  PARIS  (d.  c.  1320),  French  chronicler,  was 
probaisly  the  author  of  the  Ckromque  m^rigm  de  PkiUppe  Ic 
Belt  or  Chromque  rimie  de  Geoffrn  de  Paris.  This  work,  which 
deals  with  the  history  of  France  from  1300  to  1:316,  contains 
7918  verses,  and  is  valuable  as  that  of  a  writer  who  had  a  personal 
knowledge  of  many  of  the  events  which  he  relates.  Various  short 
histwical  po«na  have  also  been  attributed  to  Geoffrey,  but  there 
is  no  certain  information  about  either  his  Ufe  or  his  writiiws. 

The  Ckronique  was  published  bv  J.  A.  Buchon  in  his  CoSeetumdes 
chromques,  tome  ix.  (Paris,  1827),  and  it  has  also  been  printed  in 
tome  xxii.  of  the  RecueU  des  historiens  des  Gaules  et  de  lo  Frames 
(Paris,  1865).  See  G.  Paris,  HisUrire  de  .la  UtUratwe  fran^aise  eat 
moyendge  (Paris,  1890);  and  A.  Mciliaieri  Ln  Sources  deriieslpire 49 
France,  tome  iii.  (Paris,  1903). 

GBOFFRET  THE  BAKER  (d.  c.  1360),  Ens^sh  chronicler, 
is  also  called  Walter  of  Swinbroke,  and  was  probably  a  secular 
clerk  at  Swinbrook  in  Oxfordshire.  He  wrote  a  Chronicon 
An^iae  femporibus  Edmardi  IL  et  Edtpardi  HI.,  which  deals 
with  the  histoty  of  Enghmd  from  1303  to  1356.  From  the  begin- 
ning until  about  1324  this  work  is  based  upon  Adam  Murimuth's 
CottUnuaHo  chronicarum,  but  after  this  date  it  is  valuable  and 
interesting,  containing  informarion  not  found  elsewhere,  and 
closing  with  a  good  account  of  the  battle  of  Poitiers.  The  author 
obtained  his  knowledge  about  the  last  days  of  Edward  U.  from 
William  Bisscbop,  a  companion  of  the  king's  murderers,  Thomas 
Gumey  and  John  Maltravcrs.  Geoffrey  also  wrote  a  Ckroni- 
cutum  from  the  creation  of  the  world  until  1336,  the  value  of 
which  is  very  slight  His  writings  have  been  edited  with  notes 
by  Sir  E.  M.  Thompson  as  the  Chronicon  Galfridi  le  Baker  de 
Swynebroke  (Oxford,  1889),  Some  doubt  exists  concerning 
Geoffrey's  share  in  the  compilation  of  the  Vita  ei  mors  EdwarM 
II.,  usiudly  attributed  to  Sir  Thomas  de  la  More,  m  Moor,  and 
printed  by  Camden  in  his  ilff^icann^AE.  It  has  been  maintuned 
by  Camden  and  others  that  More  wrote  an  account  of  Edward's 
reign  in  French,  and  that  this  was  translated  into  Latin  by 
Geoffrey  and  used  by  him  in  compiling  his  Chronicon.  Recent 
scholarship,  however,  asserts  that  More  was  no  writer,  and  that 
the  Vita  ei  mors  is  an  extract  from  C>eoffrey's  Chronicon,  and 
was  attributed  to  More,  who  was  the  author's  patron.  In  the 
main  this  conclusion  substantiates  the  verdict  of  Stubbs,  who 
has  published  the  Vita  et  mors  in  his  Chronicles  of  tie  reigns  of 
Edward  I.  and  Edzoard  II.  (London,  1883).  The  manuscripts 
of  Geoffrey's  works  are  in  the  Bodleian  library  at  Oxford. 

OEOFFRIN,  MARIE  THtelSSB  RODET  (1699-1777),  a 
Frenchwoman  who  played  an  interesting  port  ift  French  Hterary 
and  artistic  life,  was  bom  in  Paris  in  1699.  She  married,  on  the 
19th  of  July  1 7 13,  Pierre  Francois  Geoffrin,  a  rich  manufacturer 
and  lientenant-colonel  of  the  National  Guard,  who  died  in  1750, 
It  was  not  till  Mme  Geoffrin  was  nearly  fifty  years  of  age  that  we 
begin  to  hear  of  her  as  a  power  in  Parisian  society.  She  had 
learned  much  from  Mme  de  Tencin,  and  about  1748  began  to, 
gather  roimd  her  a  literary  and  artistic  circle.  She  had  every 
week  two  dinners,  on  Monday  for  artists,  and  on.  Wednesday  foe 
her  friends  the  Encyclopaedists  and  other  men  of  letters..  ,£ibe 
received  many  foreigners  of  dutinction,  Hume  and  Horace, 
Walpole  among  others.  Walpole  spent  much  time  in  her  society 
before  he  was  finally  attached  to,  Mme  du  Deffand,  and  speaks  of 
b^  in.  )m  letters  as  a  model  of  common  sense.  She  was  indeed 
somewhat  of  a  small  tyrant  in  her  circle.  She  had  adopted  the 
pose  of  an  old  woman  earlier  than  necessary,  and  her  coqjuetiy,  if 
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such  it  can  be  called,  took  the  fonn  of  being  mother  and  mentor  to 
her  guests,  many  of  whom  were  indebted  to  her  generosity  for 
substantial  help.  Although  her  aim  appears  to  have  been  to 
have  the  Encydopidie  in  conversation  and  action  around  her,  she 
was  extremely  displeased  with  any  of  her  friends  who  were  so 
rash  as  to  incur  open  disgrace.  Marmontel  lost  her  favour  after 
the  official  censure  of  BSlisaire,  and  her  advanced  views  did  not 
prevent  her  from  observing  the  forms  of  religion.  A  devoted 
Parisian,  Mme  Geoffrin  rarely  left  the  dty,  so  that  her  journey  to 
Poland  in  1766  to  visit  the  king,  Stanislas  Poniatowsfci,  whom  she 
had  known  in  his  early  days  in  Paris,  was  a  great  event  m  her  life. 
Het  experiences  induced  a  sensiUe  gratitude  that  she  had  been 
bom  "  Franiaise  "  and  "  particuliire."  In  her  last  illness  her 
daughter,  Th^rese,  marquise  de  la  Fert£  Imbault,  excluded  her 
mother's  old  friends  so  that  she  might  die  as  a  good  Christian,  a 
proceeding  wittily  described  by  the  old  lady:  "  My  daughter  is 
like  Godfrey  de  Bouillon,  she  wished  to  defend  my  tomb  from 
the  infidek."  Mme  Geo£frin  died  in  Paris  on  the  6th  of  October 
1777. 

See  Correspondance  inidite  du  roi  Stanislas  Ai^uste  PotuatcwsH  et 
de  Madame  Geoffrin,  edited  by  the  comte  de  Mouy  (1875);  P.  de 
S^r,  Le  Royaumc  de  la  rue  SainirHonori,  Madame  Geqffrin  et  sa 
09  (1807I;  A.  Tomezy,  Vn  Bureau  d'esprU  au  XVIII*  siick:  le 
salon  de  Madame  Geoffrm  (1695);  and  Janet  Aldis,  Madame  Geoffrin, 
her  Salon  and  her  Times,  ITSO-J777  (1905). 

,  OEOFFROT,  6TIENNE  FRANCOIS  (1672-1731),  French 
chemist,  bom  in  Paris  on  the  13th  of  February  1672,  was  first 
an  apothecary  and  then  practised  medicine.  After  studying  at 
Montpellier  he  accompanied  Marshal  Tallard  on  his  embassy  to 
London  in  1698  and  thence  travelled  to  Holland  and  Italy. 
Returning  to  Paris  he  became  professor  of  chemistry  at  the 
Jardin  du  Roi  and  of  pharmacy  and  medicine  at  the  Collie  de 
France,  and  dean  of  the  faculty  of  medicine.  He  died  in  Paris  on 
the  6th  of  January  1731.  His  name  is  best  known  in  connexion 
with  his  tables  of  affinities  {tables  des  rapports),  which  he  presented 
to  the  French  Academy  in  1718  and  r73o.  These  were  lists, 
prepared  by  collating  observations  on  the  actions  of  substances 
one  upon  another,  showing  the  varying  degrees  of  affinity  exhibited 
by  analogous  bodies  for  different  reagents,  and  they  retained 
their  vogue  for  the  rest  of  the  century,  until  displaced  by  the 
profounder  conceptions  introduced  by  C.  L.  BerthoUet.  Another 
of  his  papers  dealt  with  the  delusions  of  the  philosopher's  stone, 
but  nevertheless  he  believed  that  iron  could  be  artificially  formed 
in  the  combustion  of  vegetable  matter.  His  Tractatus  de  materia 
medica,  published  posthumously  in  1741,  was  long  celebrated. 

His  brother  Claude  Joseph,  known  as  Geoffroy  the  younger 
(1685-1753),  was  also  an  apothecary  and  chemist  who,  having  a 
considerable  knowledge  of  botany,  devoted  himself  especially  to 
the  study  of  the  essential  oils  in  plants. 

OEOFFROT»  JULIEN  tOUIS  (1743-1S14),  French  critic,  was 
bom  at  Rennes  in  1743.  He  studied  in  the  school  of  his  native 
town  and  at  the  College  Louis  le  Grand  in  Paris.  He  took  orders 
and  fulfilled  for  some  time  the  humble  functions  of  an  usher, 
eventually  becoming  professor  of  rhetoric  at  the  CoUige  Mazarin, 
A  bad  tragedy,  Colon,  was  accepted  at  the  ThSdtre  Franqais,  but 
was  never  acted.  On  the  death  of  filie  Fr6ron  in  1776  the  other 
collaborators  in  the  Annie  lUtiraire  asked  Geoffroy  to  succeed  him, 
and  he  conducted  the  journal  until  in  r792  it  ceased  to  appear. 
Geoffrey  was  a  bitter  critic  of  Voltaire  and  his  followers,  and 
made  for  himself  many  enemies.  An  enthusiastic  royalist, 
he  published  with  Ft&ron's  brother-in-law,  the  abb£  Thomas 
Royou  (1741-1792),  a  journal,  VAmi  du  roi  (1790-1793), 
which  possibly  did  more  harm  than  good  to  the  king's  cause  by  its 
iU-advised  partisanship.  During  the  Terror  Geoffroy  hid  in  the 
neighbourhood  of  Paris,  only  returning  in  1799.  An  attempt  to 
revive  the  Annie  liutraite  failed,  and  Geoffroy  undertook  the 
dramatic  feuilleton  of  the  Journal  des  dibais.  His  scathing 
criticisms  had  a  siltcess  of  notoriety,  but  their  popularity  was 
ephemeral,  and  the  publication  of  them  (5  vols.,  1819-1S20)  as 
Cours  de  litUrature  dramalique  proved  a  fiUlure.  He  was  also  the 
author  of  a  perfunctory  CommenXaire  on  the  works  of  Racine 
prefixed  to  ximormant's  edition  (1808).  He  died  in  Paris  on  the 
a7th  of  February  1814. 


GEOFFROT  SAINT-HILAIRE.  fiHEHKE  (r772-i844),  French 
naturalist,  was  the  son  of  Jean  Gerard  Geoffroy,  procurator  and 
magistrate  of  fitampes,  Seine-et-Oise,  where  he  was  bom  on  the 
15th  of  April  1772.  Destined  for  the  church  he  entered  the 
college  of  Navarre,  in  Paris,  where  he  studied  natural  philosophy 
under  M.  J.  Brisson;  and  in  1788  he  obtained  one  of  the  canoni- 
cates  of  the  chapter  of  Sainte  Croix  at  £tampes,  and  also  a 
benefice.  Science,  however,  offered  him  a  more  congenial  career, 
and  he  gained  £rom  his  father  permission  to  remain  in  Paris,  and 
to  attoid  the  lectures  at  the  CoU^  de  France  and  the  Jardin  des 
Plantes,  on  the  condition  that  he  should  also  read  law.  He 
accordingly  took  up  his  residence  at  Cardinal  Lemoine's  college, 
and  there  became  the  pupil  and  soon  the  esteemed  associate  of 
Brisson's  friend,  the  abb€  HaUy,  the  mineralogist.  Having, 
before  the  close  of  the  year  1790,  taken  the  degree  of  bachelor  in 
law,  he  became  a  student  of  medicine,  and  attended  the  lectures  of 
A.  F.  de  Fourcroy  at  the  Jardin  des  Plantes,  and  of  L.  J.  M. 
Daubenton  at  the  Collie  de  France.  His  studies  at  Paris  were  at 
length  suddenly  interrupted,  for,  in  August  1792,  Hatty  and  the 
other  professors  of  Lemoine's  college,  as  also  those  of  the  coUege 
of  Navarre,  were  arrested  by  the  revolutionists  as  priests,  and 
confined  in  the  prison  of  St  Firmin.  Through  the  influence  of 
Daubenton  and  others  Geoffroy  on  the  14th  ^  August  obtuned 
an  OTder  for  the  release  of  Hatty  in  the  name  of  the  Academy; 
still  the  other  professors  of  the  two  colleges,  save  C.  F.  Lhomond, 
who  had  been  rescued  by  his  pupil  J.  L.  Tallien,  remained  in 
confinement.  Geoffroy,  foreseeing  their  certain  destraction  if 
they  remained  in  the  hands  of  the  revolutionists,  determined  if 
possible  to  secure  their  liberty  by  stratagem.  By  bribing  one  of 
the  officials  at  St  Firmin,  and  disguising  himsdf  as  a  commissioner 
of  prisons,  he  gained  admission  to  his  friends,  and  entreated  them 
to  effect  their  escape  by  following  him.  All,  however,  dreading 
lest  their  deliverance  should  render  the  doom  of  th&x  fellow- 
captives  the  more  certain,  reused  the  offer,  and  one  priest  only, 
who  was  unknown  to  Geofhny,  left  the  prison.  Alrudy  on  the 
night  of  the  and  of  September  the  massacre  of  the  proscribed  had 
begun,  when  Geoffroy,  yet  intent  on  saving  the  life  of  his  friends 
and  teachers,  repaired  to  St  Firmin.  At  4  o'clock  on  the  morning 
of  the  3rd  of  September,  after  eight  hoiirs'  waiting,  he  by  means 
of  a  ladder  assisted  the  escape  of  twelve  ecclesiastics,  not  of  the 
number  of  his  acquaintance,  and  then  the  ^proach  of  dawn  and 
the  discharge  of  a  gun  directed  at  him  warned  him,  his  chief 
purpose  unaccomplished,  to  return  to  his  lo<^ings.  Leaving  Paris 
he,  retired  to  £taropes,  where,  in  consequence  of  the  anxieties  of 
which  he  had  lately  been  the  prey,  and  the  horrors  which  he  had 
witnessed,  he  was  for  sopie  time  seriously  ill.  At  the  beginm'ng 
of  the  winter  of  1792  he  returned  to  his  studies  in  Paris,  knd  in 
March  of  the  following  year  Daubenton,  throu^  the  interest  of 
Bemardin  de  Saint  Pierre,  procured  him  the  office  of  sub-keeper 
and  assistant  demonstrator  of  the  cabinet  of  natural  history, 
vacant  by  the  resignation  of  B.  G.  E.  Lacfipede.  By  a  law 
passed  in  June  1793,  Geoffroy  was  appointed  one  of  the  twelve 
professors  of  the  newly  constituted  museum  of  natural  history, 
being  assigned  the  chair  of  zoology.  In  the  same  yeax  he 
busied  himself  with  the  formation  of '  a  menagerie  at  that 
institution. 

In  1794  through  the  introduction  of  A.  H.  Tessier  he  entered 
into  correspondence  with  Georges  Cuvier,  to  whom,  after  the 
perusal  of  some  of  his  manuscripts,  he  wrote:  "  Veoez  jouet 
parmi  nous  le  r^  de  Linn£,  d'un  autre  l£gislateur  de  lliistaire 
naturelle."  Shortly  after  the  appointment  of.  Cuviec  as  assistant 
at  the  Museum  dllistoire  Katurelle,  Geoffroy  received  him  into 
his  house.  The  two  friends  wrote  together  five  memoirs  on 
natural  history,  one  of  which,  oh  the  classification  of  mammals, 
puts  forward  the  idea  of  the  subordination  of  characters  upon 
which  Cuiriet  based  his  zoological  system.  It  was  in  a  paper 
entitled Histoire  des  Makis,  bu  singes  de  Madagascar,  '*  written 
in  1795,  that  Geoffroy  first  gave  expression  to  his  views  on  the 
unity  of  organic  composition,"  the  influence  of  which  is  per- 
ceptible in  all  his  subsequent  wntiiigs;  nature;  he  observes, 
presents  us  with  only  one  plan  of  construction;  the  same  in 
principle,  bat  vaiud  in  its  acceteory  ports. 
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In  1798  Geoffroy  was  chosen  a  member  of  the  great  scientific 
^q>ediUoo  to  Egypt,  and  on  the  capitulation  a|  Alexandria,  in 
August  xSoij  be  tooJt  part  in  xesisting  tbe  cU^  made  by  the 
Bd^fib  general  to  the  colktitions  of  the  expedition,  dedanng  that, 
were-t^t  demand  per»sted  in,  history  would  have  to  record 
that  he  also  had  burnt  a  library  in  Alexandria.  Early  in  January 
1802  GeoSroy  returned  to  his  accustomed  labotus  in  I^aris.  He 
was  elected  a  member  of  the  academy  of  sciences  of  that  rit^ 
in  September  1807.  In  March  of  the  following  year  the  emperor, 
who  had  already  recognized  his  national  suvices  by  the  award 
of  the  cross  of  the  legion  of  honour,  selected  him  to  visit  the 
moseums  of  Portu^l,  for  the  purpose  of  procuring  collections 
horn  them,  and  in  the  face  of  considerable  opposition  from  the 
British  he  eventually  was  successful  in  retaining  them  as  a 
permancsit  possetsion  for  his  country.  In.  1809,  the  year  after 
fafs  return  to  Fiance,  he  was  made/  professor  of  too\^  at  the 
faculty  of  sciences  at  Paris,  and  from  that  period  he  devoted 
himself  more  exclusively  than  before  to  anatomical  study.  In 
18x8  he  gave  to  the  world  the  first  part  of  his  celebrated  Phiio- 
^ttfiim  afMtomigue,  the  second  volume  of  which,  puUished  in 
xftasr  'ABd  subsequent  memoirs  account  for  the  formation  of 
monstrosities  on  the  prindple  of  arrest  of  development,  and  of 
the  attraction  of  similar  parts.  When,  in  1830,  Geofiroy  pro* 
<xeded  to  apply  to  the  invert ebrata  his  views  as  to  the  unity  of 
animal  composition,  he  found  a  vigorous  opponent  in  Georges 
Cuvier,  and  the  discussion  between  them,  continued  up  to  the 
time  of  the  death  of  the  latter,  soon  attracted  the  attoitioD  of 
the  sdentiflc  titroughout  Europe.  Geoffroy,  a  synthesist,  con- 
tended, in  accordance  witli  his  theory  of  unity  of  plan  in  organic 
composition,  that  all  animals  are  formed  of  the  same  elements, 
in  the  same  number,  and  with  the  same  connexions:  homologous 
parts,  however  they  difier  in  f  <»in  and  size,  must  remain  associated 
in  the  same  invariable  order.  With  Goethe  he  held  that  there 
is  in  nature  a  law  of  compensation  or  balancing  of  growth,  so 
that  if  one  organ  take  on  an  exceeg  of  development,  it  is  at  the 
expense  of  some  other  part;  and  he  maintained  that,  smce 
nature  takes  no  sudden  leaps,  even  organs  whidi  are  si^rflnous 
in  any  given  ^des,  if  they  have  played  an  important  part  in 
othw  species  of  the  same  famify,  are  retained  as  rudiments, 
which  testify  to  the  permanence  of  the  general  plan  of  creation: 
It  was  his  conviction  th&t,  owing  to  the  conditions  of  fife,  th6 
s&me  forms  had  not  been  perpetuated  since  the  origin  of  all 
things,  although  it  was  not  his  belief  that  existing  species  are 
becoming  modified.  Cuvier,  who  was  an  analytical  observer  of 
facts,  admitted  only  the  prevalence  of  "  laws  of  co-existence  " 
or  "  harmony  "  in  animal  organs,  and  maintained  the  absolute 
invariability  <A  species,  which  he  declared  had  been  created 
with  a-regard  to  the  drcumstances  in  which  they  were  placed, 
each  organ  contrived  with  a  view  to  the  function  it  had  to 
fulfil,  thus  putting,  in  GeoSroy's  considerations,  the  effect  ^or 
the.cause» 

-  In-  July  1846  Cleoffiroy  became  blind,  and  tomb  months  later 
he  had  a  paralytic  attack.  Ftom  tiiat  time  his  strength  gradufdly 
ftdled  TAm.  He  resigned  his  ch^  at  the  museum  in  1841,  and 
died  at  Paris  on  the  19th  of  June  1844. 

GeoflFroy  wrote:  Catalogue  des  mammifhtgs  du  Musium  National 
iFHisUrire  Ifalurelte  (1813),  n6t  quite  completxd;  PkHosophu  anato- 
migue — t.  i.,  Des  ortames  respiratoires  (1818),  and  t.  it,  Des  monstrao- 
sims  humatnes  (1823);  SysAme  dentaire  des  mammifires  et  des 
oiteaux  (ist  pt.,  1824);  Sut  U  prinoipe  de  i'uniU  de  composition 
organique  (1828);  Cours  de  i'histoire  natureiie  des  mammifhres 
(1829);  Principes  de  philosophie  toologiqtts  (1830);  Etudes  progre^ 
sives  d'vn  natwaiiste  (1835);  Pragmmts  hiograpkiques  <i832); 
Notions  synihMigues,  kislorigues  et  pkysioiegigues  de  pkwsophie 
ntihtreUe  (1838),  and  other  woiics;  also  part  of  the  DeaeHpUon  de 
I'Egypte  par  la  commission  des  sciences  (1831-1830);  and,  with 
Prtderic  Cuvier  (i 773-1 838) ,  a  younger  brother  of  G.  Cuvier,  Histoire 
nuiMrtUe  des  mammffires  (4  vtAs.,  183CK1843);  besides  nununnts 
papers  on  such  subjects  as  the  anatomy  of  marsnpials,  ruminants 
and  electrical  fishes,  the  vertebrate  theory  of  the  skull,  the  opeicula 
o(  firiies,  teratolor^,  palaeontolosy  and  the  influence  of  stHTounding 
conditibas  In  mocufying  anim^  : 

See  Vi$,  tnwtuiXftt  doOrine  stieiMfigae  d'EUmne  Geiffrey  Sednt" 
fiiiaire,  far  sett  file  M.  leidero  Ge^oy  Saint-HilaiM  (Paris  and 
^nwbuig*  1847).  to  which  is  appended  a  list  of  (SeoSroy's  works; 
and  Joly,  tn  Btog.  universe,  t.  xvL  (1856). 


GEOFFROY  SAINT-HIUIR^.  ISIDORE  (1805-1861),  French 
.zoologist,  son  of  the  pr^c^ding.  was  born  at  Paris  on  the  i6th  of 
December  1805.  In  his.earli^  y^rs  he  showed  an  aptitude  for 
mathematics,  but  eventually  he  devoted  himself  to  the  study 
of  natural  history  and  of  medicine,  and  in  1824  he  was  appointed 
:  assistant  naturalist  to  his  father.  On  the  occasion  of  his  taking 
'the  degree  of  doctor  of  medicine  in  September  1829,  he  read  a 
thesis  entitled  Propositions  sur  la  m0nstrupsii&,  considSr4e  chez 
Phomme  ei  les  animaux;  and  in  1832-1837  was  pubU^ed  his 
great  teratological  work,  Uistoire  gfniraU  et  Jtariiadiire  des 
anomalies  de  I' organisation  chez  I'homme  et  les  animaux,  3  vols. 
8vo.  with  30  plates.  In  1839  he  delivered  for  his  father  the  second 
part  of  a  course  of  lectures  oji  ornithology,  and  during  the  three 
following  years  he  taught  zoology  at  the  Ath£n£e,  and  t^tology 
at  the  £cole  pratique.  He  was  elected  a  member  <tf  the  academy 
of  sdences  at  Paris  in  1833,  was  in  1S37  appointed  to  act  as 
deputy  for  his  father  at  the  faculty  of  sciences  in  Paris,  and  in 
the  following  year  was  sent  to  Bordeaux  to  organize  a  similar 
faculty  there.  He  became  successivdy  inspector  of  the  academy 
of  Paris  (1840),  professor  of  the  museum  on  the  retirement  of 
his  father  (1841),  mspector-general  of  the  university  (1844), 
a  member  of  the  royal  ooundl  for  public  instruction  (1845),  and 
on  the  death  of  B.  M.  D.  de  Blainville,  profeaaor  of  sookgy 
at  the  faculty  of  sdences  (1850).  In  1854  he  founded  the 
Acclimatization  Society  of  Paris,  of  which  he  was  president. 
He  died  at  Paris  on  the  loth  of  November  i86r. 

Beskies  the  above<meationed  works,  he  wrote:  Essait  da  aootogU 
g^nSrale  (1841);  Vie  .  .  .  d'EXienne  Geoffroy  Saimt-HUmire  (1847); 
ACcUmaif^ion  et  domesHcation  des  ammaua  vtOes  (18^^;  4th  ea., 
1S61);  Lettres  sur  les  substances  oltmeniaires  et  particmknment  sur 
la  viande  de  cheval  (1856);  Euid  Histoire  natureiie  g/bnirale  des  rhgnes 
vrgfiniques  (3  1854-1862).  which  Was  not  quite  completed. 

He  was  the  author  also  of  various  fmpca  on  sotrfogy,  oompamtive 
anatomy  and  palaeoistology. 

OBQORAPHT  (Gr.  -y?,  earth,  and  -ypi^ew,  to  write),  the 
exact  and  organized  knowledge  of  the  distribution  of  phenomena 
on  the  surface  (rf  the  eartb.  The  fundamental  basis  of  geography 
is  the  vertical  relief  of  the  earth's  crust,  which  controls  all 
mobile  distributions.  The  grander  features  of  the  relief  of  the 
lithosphere  or  stony  crust  of  the  earth  control  the  distribution 
of  the  hydrosphere  or  collected  watem  which  gather  into  the 
holltms,  filling  them  up'td  a  height  corre^nding  to  the  volume, 
and  thus  produdng  the  important  practical  division  of  the 
surface  into  land  and  water.  The  distribution  of  the  mass  of 
the  atmo^here  over  the  surface  of  the  earth  is  also  controlled 
by  the  relief  of  the  crust ,  its  greater  or  lesser  density  at  the  surface 
corresponding  to  the  lesser  or  greater  elevation  of  the  surface. 
The  ^mplidty  of  the  zonal  distribution  of  solar  energy  on  the 
earth's  surface,  which  would  characterize  a  uniform  globe,  is 
Mitirely  destroyed  by  the  dissimilar  action  of  land  and  water 
with  regard  to  radiant  heat,  and  by  the  influence  of  crust-forms 
on  the  direction  of  the  resulting  circulation.  The  infliipiy;-*'  of 
physical  cnviromnent  becomes  dearer  and  stronger  when  the 
distribution  of  plant  and  animal  Kfe  is  considered,  and  if  it  is 
less  distinct  in  the  case  of  man,  the  reason  is  found  in  the  modifica- 
tions of  environment  consdously  produced  by  human  eSort. 
Gec^raphy  is  a  synthetic  science,  dependent  for  the  data  with 
which  it  deals  on  the  restilts  of  spedalized  sdences  such  as 
astronomy,  geology,  oceanography,  meteorology,  biology  and 
anthropology,  as  well  as  on  topographical  description.  '  The 
physical  and  natural  sdences  are  concerned  in  geography  only 
80  far  as  they  deal  with  the  forms  of  th6  earth's  swface,  dr  as 
regards  the  distribution  of  phenomena.  Tht  distinctive  task  of 
geography  as  a  sdence  is  to  investigate  the  control  ezerdsed  by 
the  cruBt-£orms  directly  or  indirectly  upon  the  variousi  mohile 
dtstribntioBs.  ■  This  gives  to  it  unity  and  definitencss,  and  renders 
Superfluous  Che  attemps  that  have  been  made  from  time  to 
time  to  define  the  limits  which  divide  geography  from  geology 
on  the  one  hand  and.  from  history  on  the  other.  It  is  essential 
to  classify  the  subject-matter  of  geography  in  such  a  manner  as 
to  give  prominence  not  only  to  facts,  but  to  their  mutual  relations 
and  their  natural  and  inevitable  order, 

Hie  fundamental  conceptton  of  geogi^hy  ia  form,  indudisig 
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the  figure  of  the  earth  and  the  varieties  of  crustal  relief.  Hence 
mathematical  geography  (see  Map),  including  cartography  as 
a  practical  application,  comes  first  It  merges  into  physical 
geogn4>hy,  which  takes  account  of  the  forms  of  the  litho^here 
(geomoiphology),  and  also  of  the  distribution  of  the  hydrosphere 
and  the  rearrangements  resulting  from  the  workings  of  solar 
energy  throughout  the  hydrosphere  and  atmosphere  (oceano- 
gr^hy  and  climatology).  Next  follows  the  distribution  of  plants 
and  animals  (biogeogr^hy),  and  finally  the  distribution  of 
mankind  and  the  various  artificial  boundaries  and  redistributions 
(anthropogeography).  The  applications  of  anthn^ogeography 
to  human  uses  give  rise  to  political  and  conimerci:d  geography, 
in  the  eluddarion  of  which  all  the  earUer  d^artments  or  stages 
have  to  be  considered,  together  with  historiad  and  other  purely 
human  conditions.  The  evolutionary  idea  has  revolutionized 
and  unified  geography  as  it  did  biology,  breaking  down  the  old 
hard-and-fast  partitionB  betweoi  the  various  departments,  and 
substituting  the  study  of  the  nature  and  influence  of  actual 
terrestrial  environments  for  the  earlier  motive,  the  discovery 
and  exploration  <tf  new  lands. 

History  of  Gboorapbical  Theory 

Tb»  earliest  conoeptioiw  of  the  earth,  like  those  hekl  by  the  primi- 
tive peoples  of  the  present  day,  are  difficult  to  diBcover  and  almost 
impossible  fully  to frasp.  Early  Keaeraiizations,  as  far  as  they  were 
made  from  known  facts,  were  usually  expressed  in  symbolic  language, 
and  for  our  present  puipose  it  is  not  profitable  to  speculate  on  the 
underlvin^  truths  which  may  sometimes  be  suspected  in  the  old 
mj^hological  cosmogonies. 

The  first  definite  Ke^^raphicat  theories  to  affect  the  western  world 
were  those  evolved,  or  at  least  first  ejcpressed,  by  the  Greeks.^ 

The  earliest  theoretical  problem  of  ge(^fi:aphy  was  the 

form  of  the  earth.  The  natural  supposition  that  the  earth 
Mtgg.  ^  circular  or  elliptical  m  outline,  bad  in  the 

_  time  of  Homer  acquired  a  special  definiteness  by  the 
introducrion  of  the  idea  of  the  ocean  river  bounding  the  whole,  an 
applicarion  of  imperfectly  understood  observations.  Thales  of 
nWMrtft  Miletus  is  clainied  as  the  first  exponent  ot  the  idea  of  a 
0/  MbMT.  sphttical  earth;  but.  although  this  does  not  appear  to  be 

warranted,  his  disciple  Amibdmander  (c.  580  B.c.)  put 
forward  the  theory  that  the  earth  had  the  figure  ofa  solid  body 
hanging  freely  in  the  centre  of  the  hollow  sphereof  the  starry  heavens. 
The  Pythagorean  school  of  philosophers  adopted  the  theory  of  a 
nherical  emrth,  but  from  metaf^ysiral  rather  tnan  scientific  reasons ; 
thdr  convinciog  argumrat  was  that  a  aphm  hmj^  tht  most  perfect 
solid  figure  was  the  only  one  worthy  to  circumscribe  the  dwelling- 
place  m  man.  The  division  of  the  sphere  into  parallel  zones  and 
some  of  the  consequences  of  this  generalization  seem  to  have  pre- 
sented themselves  to  Parmenides  (c.  a^o  B.C.);  but  these  ideas  did 
not  influence  the  Ionian  scho(^  of  philosophers,  who  in  their  treat- 
ment of  geography  preferred  to  dieal  with  facts  demonstrable  by 
rfiiisfstsi  travel  rather  than  with  speculations.   Thus  Hecataeus, 

daimed  by  H.  F.  Tozer '  as  the  father  of  getwraphy  on 
accoBHt  of  his  Periodos,  or  general  treatise  on  the  earth,  did  not 
advance  beyond  the  primitive  conception  of  a  circular  disk.  He 
systematized  the  form  of  the  land  within  the  ring  of  ocean — the 
oUovfifvii,  or  liabitable  worid — by  recc^nizing  two  continents: 
Europe  to  the  north,  and  A«a  to  the  south  of  the  midland  sea. 
jl^^,^,  Herodotus,  equally  oblivious  of  the  sphere,  criticized  and 

ridiculed  the  dicular  outline  of  the  oekument,  which  he 
knew  to  be  loiter  from  east  to  west  than  it  was  broad  from  north  to 
south.  He  also  p<^nted  out  reasons  for  accepting  a  division  xA  the 
land  into  three  continents — ^Europe,  Asia  and  Africa.  Beyond  the 
limits  of  his  personal  travds  Heraaotus  apidied  the  characterbticaUy 
Greek  theoiy  of  symmetry  to  complete,  in  the  unknown,  outlines 
•nmi^        lands  and  rivers  analogous  to  those  which  bad  been 

explored.  Symmetry  was  in  fact  the  first  geographical 
g„Zy,       theory,  and  the  effect  (rf  Herodotus's  hypothecs  that  the 

Nfle  must  flow  from  weat  to  east  befoR  turning  north  in 
order  to  balance  the  Danube  running  from  west  to  east  before  turning 
south  lingered  in  the  maps  of  Africa  down  to  the  time  of  Mui»o 
Park.* 

To  Aristotle  (384-322  B.C.)  must  be  given  the  distinction  of  found- 
ing scientific  geography.   He  demonstrated  the  sphericity  of  the 


*  A  concise  sketch  of  the  whole  history  of  geographical  method  or 
theory  as  distinguished  from  the  history  geoffiaphical  discovery 
(see  later  section  of  this  article)  is  only  to  be  founa  in  the  introduction 
to  H.  Winner's  Zdkpfrwft  itr  GeopafSne^  vol.  L  (Leip^,  1900). 
which  is  in  every  way  the  most  comfdete  treatise  on  the  princtples  of 
geography. 

'History  of  Ancteni  Geography  (Cambridge,  1897),  p.  70. 
'  See  J.  L.  Myres,  "  An  Attempt  to  reconstruct  the  Maps  used  by 
Herodotus,"  GeognpkiaU  /mrmf,  viil  (1896),  p.  605. 


earth  by  three  arguments,  two  of  which  could  be  tested  by  ohser- 
vation.   These  were:  (i)  that  the  earth  must  be  spherical,  because 
<rf  the  tendency  of  mat&er  to  fail  together  towards  a  com-  j-f-ju/u 
mon  centre;  (a)  that  only  a  sphere  couW  always  throw  a 
circular  shadow  on  the  moon  during  an  ecEpse;  and  (3) 

that  the  shifting  of  the  horu»n  and  the  appearance  of   

new  constellations,  or  the  disappearance  of  familiar  stars,  as  one 
travelled  from  north  to  south,  could  only  be  expl^ned  on  the  hypo- 
thecs that  the  earth  was  a  sphere.  AristotK,  too,  eave  greater 
definiteness  to  the  idea  of  2ones  conceived  by  Parmenid^,  who  had 
pictured  a  torrid  zone  uninhabitable  by  reason  of  heat,  two  frigid 
zones  uninhabitable  by  reastm  of  cdd,  and  two  intermediate  temper- 
ate zones  fit  for  human  occupation.  Aristotle  d^ned  the  temperate 
zone  as  extending  from  the  tropic  to  the  arctic  drde,  but  tbue  is 
some  uncertainty  as  to  the  precise  meaning  he  gave  to  the  term 
"  arctic  circle."  Soon  after  his  time,  however,  this  conception  was 
cleariy  established,  and  with  so  large  a  generalization  the  mental 
horizon  was  widened  to  conceive  of  a  geography  which  was  a  soence. 
Aristotle  had  himself  shown  that  in  the  southern  tempvate  zone 
winds  similar  to  those  of  the  northern  temperate  zonesnould  blow* 
but  from  the  opposite  direction. 

While  the  theory  of  the  sphere  was  being  elaborated  the  efforts  of 
practical  geographers  were  stea<lily  directed  tewards  ascertalnuig 
the  outline  and  configuration  of  the  oekumene,  or  habitaUe 
world,  the  only  portion  of  the  terrestrial  surface  known 
to  the  ancients  and  to  the  medieval  peoples,  and  still 
retaining  a  shadow  ot  its  old  monopoly  ot  geographical 
attention  in  its  modem  name  <sS  the  Old  V^d."  The 
fitting  of  the  oekumene  to  the  sphere  was  the  second  thetwetical 
problem.  The  circular  outline  nad  given  way  in  gefigraphical 
opinion  to  the  elliptical  with  the  long  axis  lying  east  and  west,  and 
Juistotle  was  inclined  to  view  it  as  a  very  long  and  relarivehr  narrow 
band  almost  encircling  the  globe  in  the  temperate  zone.  His  argu- 
ment as  to  the  narrowness  of  the  sea  between  West  Africa  and  East 
Asia,  from  the  occurrence  of  elephants  at  both  extremities,  is  di£k:ult 
to  understand,  although  it  shows  that  he  looked  on  the  distribution 
of  animals  as  a  problem  of  geography. 

Pythagoras  had  speculated  as  to  the  existence  of  antipodes,  bat 
it  was  not  until  the  first  approximately  acouate  measurements  of 
the  globe  and  estimates  of  the  length  and  breadth  of  the  -^j^ 
oekumene  wer«  made  by  Eratosthenes  (c.  250  B.C.)  that 
the  fwt  that,  as  then  known,  it  occupied  less  than  a  quarter  Amt^oSoa. 

ot  the  surface  of  the  sphere  was  deariy  recognised.  Itwas   

natural  if  not  strictly  logical,  that  the  ocean  river  should  be  extended 
from  a  narrow  stream  to  a  world-embracii^  sea,  and  here  again 
Greek  theory,  or  rather  fancy,  gave  its  modem  name  to  the  greatest 
feature  of  the  globe.  The  ola  instinctive  idea  of  symmetry  must 
(rften  have  suggested  other  oekumene  balancing  the  known  wortd 
in  the  other  quartere  <tf  the  g}<jbe.  The  Stoic  philoeophers,  wywially 
Crates  <d  Mallus,  arguing  mmi  the  love  of  nature  life,  jdaoed  am 
oekumene  in  each  quartn*  oif  the  sphere,  the  three  unknown  worid- 
islands  being  those  of  the  Antoeci,  Perioeci  and  Antipodes.  This 
was  a  theory  not  only  attractive  to  the  philosophical  mind,  bat 
eminenUy  adapted  to  promote  exploration.  It  had  its  opponents, 
however,  for  Herodotus  showed  that  sea-basins  eidsted  cut  off  from 
the  ocean,  and  it  is  still  a  matter  of  controversy  how  far  the  pre- 
Ptolemaic  seograi^iers  believed  in  a  water-connexion  between  the 
Atlantic  and  Indian  oceans.  It  is  quite  dear  that  Pomponius  Mela 
(c.  A.D.  40),  ft^towins  Strabo*  hdd  that  the  aoutheni  tempeiate  aoae 
contained  a  habitable  land,  whidi  he  designated  by  tbis  name 
Antichtkones. 

Aristode  left  no  work  on  fl:e(^:raphy,  so  that  it  is  impossible  to 
know  what  facts  he  associated  with  the  science     the  earth's  surface. 
The  word  geographer  did  not  appear  bef<xe  Aristotle,  x/Madb'a 
the  first  use  of  it  beuu;  in  the  Uepl  e6&ium,  which  is  one  — , 
id  the  writings  doubtfully  ascribed  to  lum,  and  H.  Bergo'  t^I-^fraf 
considers  that  the  expression  was  introduced  by  Eratos-  yirwa. 
thenes.*   Aristotle  was  certainly  conversant  with  many 
faults,  such  as  the  formation  of  datas,  coast-erosion,  and  to  a  certain 
extent  the  dependence  of  plants  and  animals  on  their  physical 
surroundings.    He  formed  a  comprehensive  theory  of  the  variations 
of  climate  with  latitude  and  season,  and  was  convinced  of  the  neces- 
sity of  a  circulation  of  water  between  the  sea  and  riven,  though, 
like  I^to,  be  hekl  that  this  tO(^  i^ace  by  water  rising  from  the  sea 
throuf^  crevices  in  the  rocks,  losing  its  dissolved  salts  in  the  process, 
fie  speculated  on  the  differences  in  the  character  of  races  of  mankind 
living  in  different  climates,  and  condated  the  {Mriitkal  forms  of 
communities  with  their  situation  on  a  eeashoR,  or  in  the  odghboof^ 
hood  of  natural  strongholds. 

Strabo  (c  50  B.C.-A.D.  34)  followed  Eratosthenes  rather  tbaa 
Arittotle,  but  with  sympathies  «^ich  went  out  more  to  the  huiaaa 
interests  than  the  mathematical  basis  of  geography.  He  sMsb 
conipfled  a  very  remarkable  work  dealii^;,  m  large  measure 
from  personal  travel,  with  the  countries  surrounding  the  Mediter- 
ranean. He  may  be  said  to  have  set  the  pattern  which  was  followed 
in  succeeding  ages  by  the  comfMlen  of  "  political  geographies  " 

*  Gesekickle  4er  wissenschafiUckem  Erdkunde  der  GrUckem  (Leqidg, 
189I},  Abt.  3,  p.  60. 
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dealing  less  with  theories  than  with  facts,  and  iUwtnting  rather  than 
formuuiting  the  principles  of  the  science. 

Claudius  Ptolemaeus  (c.  a.d.  150)  concentrated  in  hia  writii^  the 
final  outcome  of  all  Greek  geonaphical  learning,  and  passed  it  across 

^  .          the  gulf  of  the  middle  ages  by  the  hands  of  the  Arabs, 

to  form  the  startii%-point  of  the  science  in  modern  times. 
Hia  geography  was  based  more  immediately  on  the  work  of  his 
predecessor,  Marintis  of  Tyre,  and  on  that  of  Hipparchus,  the 
follower  and  critic  of  Eratosuienes.  It  was  the  ambition  of  Ptc^emy 
to  describe  and  represent  accurately  the  surface  of  the  oekumtnt, 
for  which  purpose  he  took  immense  trouble  to  collect  all  eKisting 
detanninations  oi  the  latitude  of  placet,  all  estimates  of  longitude, 
and  to  ma^  every  possible  Rctification  in  the  estimates  of  distances 
by  land  or  sea.  His  work  was  mainly  cartogiaphical  in  its  aim, 
and  theory  was  as  far  as  posnble  exauded.  Tne  symmetrically 
placed  hypothetical  islands  in  the  great  continuousocean  disappeared, 
and  the  oekumene  acquired  a  new  form  by  the  representation  of  the 
Indian  Ocean  as  a  laiver  Mediterranean  conudetely  cut  off  by  land 
from  the  Atlantic.  Tiie  terra  ineopiita  umtuig  Africa  and  Farther 
Asia  was  an  unfortunate  bypotheMs  which  helped  to  retard  exploca- 
tion.  Ptolemy  used  the  word  gtography  to  signify  the  deecnption 
<k  the  whole  oekumtne  on  mathematical  principles,  while  choro- 
graphy  ugnified  the  fuller  description  of  a  particular  region,  and 
topt^a^y  the  very  detailed  description  of  a  smaller  locality.  He 
introduced  tiie  simile  that  geography  repreaented  an  artist's  sketch 
oi  a  whole  portrait,  while  diorogmiuiy  corresponded  to  the  careful 
and  detailed  drawing  of  an  eye  or  an  ear.* 

The  Caliph  al-MamOn  («.  A.D.  &15),  the  son  and  successor  of 
HfirOn  al-Raslud,  caused  an  Arabic  vernon  of  Ptolemy's  great 
astronomical  work  (£6n-a(t»  ii^lcrn)  to  be  made,  which  is  known 
as  the  Almagest,  the  word  being  nothing  more  than  the  Gr.  fi^yltrr^ 
with  the  Arabic  article  at  prefixed.  The  geography  of  Ptolemy  was 
also  known  and  is  constantly  referred  to  by  Arab  writers.  The 
Arab  astronomers  measured  a  degree  on  the  plains  of  Mesopotamia, 
thereby  deducing  a  fair  ai^roiun»tion  to  the  Mze  of  the  earth. 
The  caliph's  librarian,  Abu  Jafar  Muhammad  Ben  Musa,  wrote  a 
geographical  work,  now  unfortunately  lost,  entitled  i2a»)>efj4rff  ("  A 
Description  of  the  World  "),  which  is  often  referred  to  by  subsequent 
writen  as  having  been  composed  on  the  model  of  that  crt  Ptolemy. 

The  middle  ages  saw  geograii^ical  knowledge  die  out  in  Christen- 
dom, although  it  retainecL  through  die  Arabic  translations  of 
.  Ptolemy,  a  certam  vitaKw  in  Idun.  The  verbal  inter- 
2"^^^^  pretation  of  Scripture  led  Lactanthis  (c.  a.d.  320)  and 
ecclesiastics  to  denounce  the  sf^ncal  theory  of  the 
earth  as  heretical.  The  wretched  subterfuge  of  Cosmas 
{c.  A.D.  550)  to  explain  the  phenomena  of  the  apparent 
movements  of  the  sun  by  means  of  an  earth  modelled  on  the  plan 
of  the  Jewish  Tabernacle  gave  place  ultimately  to  the  wheel-maps 
— the  T  in  an  O— which  reverted  to  the  primitive  ignorance  of  the 
times  of  Homer  and  Hecataeus.* 

The  journey  of  Marco  Polo,  the  increasing  trade  to  the  East  and 
tlie  voyages  of  the  Arabs  in  the  Indian  Ocean  prepared  the  way  for 
the  reacceptance  of  Ptolemy's  ideas  when  the  sealed  books  of  the 
Greek  orieinal  were  translated  into  Latin  by  Angelus  in  1410. 

The  old  arguments  of  Aristotle  and  the  old  measurements  of 
Ptolemy  were  used  by  Toscanelli  and  Columbus  in  urging  a  westward 
.  voyage  to  India ;  and  mainly  on  this  account  did  the 
f™""  crossane  of  the  Atlantic  rank  higher  in  the  history  of 
M^^Vpajr-  scientific  geography  than  the  laborious  feeling  out  of  the 
coast-line  of  Africa.  But  not  until  the  voyage  of  Magellan  shook 
the  scales  from  the  eyes  of  Europe  did  modem  geography  begin  to 
advance.  Discovery  had  outrun  theory;  the  rush  of  new  facts 
made  Ptolemv  practically  obsolete  in  a  generation,  after  havii^  been 
tb£  fount  ana  origin  of  all  geography  for  a  millennium. 

The  earliest  evidence  tf  the  reincarnatk>n  of  a  sound  theoretical 
geography  is  to  be  found  in  the  text-books  by  Peter  Apian  and 
Sebastian  MQnster.  Apian  in  his  Cosmographtcus  liber, 
published  in  1524,  and  subsequently  edited  and  added  to 
hy  Gemma  Frisius  under  the  title  of  Cosmograpkia,  based  the  whole 
science  on  mathematics  and  measurement.  He  followed  Ptolemy 
closely,  enlai^ing  on  hia  distinction  between  geography  and  choro- 
naphy,  and  expressing  the  artistic  analogy  in  a  rough  diagram. 
This  slender  distinction  was  made  much  of  by  most  subsequent 
writen  until  Nathanael  Carpenter  in  1635  pointed  out  that  the 
difference  between  geography  and  chorografmy  was  simply  one  of 
degree,  not  of  kind. 

Sebastian  MQnster,  on  the  other  hand,  in  his  Cosmografthia 
universalis  of  1544,  P^^^  "°  regard  to  the  mathematical  basis  of 
Mil  geography,  but,  foUowii^  the  modd  of  Strabo,  described 

maamtar,  (.jjg  ^^rld  according  to  its  different  political  divisions, 
and  entered  with  great  zest  into  the  question  Of  the  productions 


^  Bunbury's  History  of  Ancient  Geopaphy  (2  vols.,  London,  1879), 
Mailer's  Geograpki  Graeci  minores  (2  vols^  Paris,  1855,  1861)  and 
Berger's  GeschickU  der  wisseHsckafUichen  Erdkundc  der  Grieehm 
(4  vdls.>  Leipag,  1887-1893}  are  standard  autboritiea  on  the  Gredc 
geo^aphers. 

*  The  period  of  the  early  middle  ^cs  is  dealt  with  in  Beazley  's 
Damn  «f  Modem  Geography  (London ;  part  i.,  1897 ;  part  ii,,  1901 ; 
part  tii.,  1906) ;  see  also  Winstedt,  Cosmos  Indicopieustes  (1910). 


of  coantriea,  and  into  the  manners  and  costumes  of  the  various 
peoples.  Thus  eariy  commenced  the  separation  between  what  were 
long  called  mathematical  and  political  gek^;raphy,  the  one  subject 
apjKaling  mainly  to  mathematicians,  the  other  to  historians. 

Throughout  the  i6th  and  17th  centuries  the  ra^ndly  aocnmulatii^ 
store  of  facts  as  to  the-  extent,  outline  and  mountain  and  river 
systems  of  the  lands  of  the  earth  were  put  in  order  by  the  generation 
of  cartographers  of  which  Mercator  was  the  chief;  but  the  writings 
of  Apian  and  MUnster  held  the  field  for  a  hundred  years  without  a 
serious  rival,  unless  the  many  annotated  editions  of  Ptolemy  might 
be  so  considered.  Meanwhile  the  new  facts  were  the  subiect  of 
orqpnal  study  by  philosophers  and  by  practical  men  without  reference 
to  claarical  traditions.  Bacon  at^ed  keenly  on  geographical 
mattera  and  was  a  lover  of  maps,  in  which  be  observed  and  reasoned 
upon  such  resemblance*  as  that  between  the  outlines  of  South 
America  and  Africa.^ 

Philip  Cluver's  Introductio  in  geographiam  tmiversam  km  velerem 
mtam  novam  was  published  in  1624.  Geography  he  defined  as 
"  the  description  of^the  whole  earth,  so  far  as  it  is  known 
to  us."  It  IS  distinguished  from  cosmography  by  dealing  t***""* 
with  the  earth  alone,  not  with  the  univeiae,  and  from  cnorc^raphy 
and  topograi^  by  dealing  with  the  whole  earth,  not  with  a  country 
or  a  place.  The  nrst  book,  of  fourteen  short  chapters,  b  concerned 
with  the  general  properties  of  the  globe;  the  remaining  six  books 
treat  in  considerable  detail  of  the  countries  of  Europe  and  of  the 
othtf  continents.  Each  country  is  described  with  particular  r^ard 
to  its  people  as  well  as  to  its  surface,  and  the  prominence  given  to 
the  human  element  is  of  special  interest. 

A  little-known  book  which  appears  to  have  escaped  the  attention 
of  most  writers  on  the  history  (h  modem  geograpny  was  published 
at  Oxford  in  1625  by  Nathanael  Carpenter,  fellow  of  . 
Exeter  College,  with  the  title  Geographie  delineated  forth 
m  Two  Bookes,  cimtaining  the  Sphertcail  and  TopicaU  parts  thereof. 
It  is  discur^ve  in  its  style  and  verbose;  but,  considering  the  period 
at  which  it  appeared,  it  is  remarkable  for  the  strong  common  sense 
displayed  by  the  author,  his  comparative  freedom  from  prejudice, 
ana  his  firm  application  of  the  methods  of  sciendfic  reasoning  to 
the  interpretation  of  phenomena.  Basing  his  work  on  the  prinaples 
of  Ptolemy,  he  brings  tosether  illustrations  from  the  most  recent 
travelleTB,  and  does  not  nesitate  to  take  as  illustrative  examples 
the  familiar  city  of  Oxford  and  his  native  county  of  Devon.  He 
divides  geography  into  The  Spherical  Part,  or  that  for  the  study  of 
which  mathematics  alone  is  required,  and  The  Topical  Pari,  or  the 
description  of  the  physical  relations  of  parts  of  the  earth's  surface, 
preferring  this  division  to  that  favoured  by  the  ancient  geographers 
— into  general  and  special.  It  is  distinguished  from  other  English 
geographical  books  of  the  period  by  confining  attention  to  the 
principles  of  gec^raphy,  and  not  descrilui^  the  countries  of  the 
world. 

A  much  more  imptvtant  work  in  the  history  of  geographical 
method  is  the  Geopafkia  generalis  of  Bemhard  \^renius,  a  German 
medical  doctor  erf  Leiden,  who  died  at  the  age  of  twenty- 
eight  in  1650,  the  year  of  the  publication  of  his  book.  *^"***'»' 
Although  for  a  time  it  was  lost  sight  of  on  the  continent.  Sir  Isaac 
Newton  thoi^ht  so  highly  of  this  book  that  he  prepared  an  annotated 
edition  which  was  publiuied  in  Cambrid«  in  1673,  with  the  addition 
of  the  plates  which  had  been  planned  by  varentus,  but  not  produced 
by  the  original  publlshm.  The  reason  why  this  great  man  took 
so  much  care  in  correcting  and  publishing  our  author  was,  because 
he  thought  him  necessary  to  be  read  by  his  audience,  the  young 
gentlemen  of  Cambridge,  while  he  was  delivering  lectures  on  the  same 
subject  from  the  Lucasian  Chair."  *  The  treatise  of  Varenius  ts  a 
model  of  logical  arrangement  and  terse  expression ;  it  is  a  work  of 
science  and  of  genius ;  one  of  the  few  of  that  age  which  can  still  be 
studied  with  profit.  The  English  translation  renders  the  definition 
thus:  "  Geography  is  that  part  of  mixed  matkemaUcs  which  explains 
the  state  of  the  earth  and  of  its  parts,  depending  on  quantity,  viz. 
its  figure,  place,  magnitude  and  motion,  with  the  celestial  apF>ear- 
ances,  &c.  By  some  it  is  taken  in  too  limited  a  sense,  for  a  bare 
description  of  the  several  countries;  and  by  others  too  extensively, 
who  along  with  such  a  description  would  nave  their  political  con- 
stitution. 

Varenius  was  reluctant  to  include  the  human  dde  of  geography  in 
his  system,  and  only  allowed  it  as  a  concession  to  custom,  and  in 
order  to  attract  readers  by  imparting  interest  to  the  stemer  details 
of  the  science.  His  division  of  geography  was  into  two  parts — (i.) 
General  or  universal,  dealing  with  the  earth  in  general,  and  explaining 
its  properties  without  re^rd  to  particular  countries ;  and  (ii.)  Special 
or  particular,  dealing  witneachcountryin  turn  from  the  choriwrBphi- 
calor  topographical  p(^nt  of  view.  General  geography  was  divided 
into— (1)  tne  Absolute  part,  dealing  with  the  form,  dimensions, 
position  and  substance  of  the  earth,  the  distribution  of  land  and 
water,  mountains,  woods  and  deserts,  hydrography  (including  all 
the  waters  of  the  earth)  and  the  atmosphere;  (2)  the  Relative  part, 
including  the  celestial  properties,  i.e.  latitude,  climate  zones,  longi- 
tude, &c. ;  and  (3)  the  Comparatiee  part,  which  "  considers  the 

*  From  translator's  preface  to  the  English  version  by  Mr  Dugdale 
(i733)>  entitled  A  Complete  System  of  Central  Geogra^!;  revised 
by  Dr  Peter  Shaw  (London,  1736). 
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particulars  arising  from  comparing  one  part  with  another";  but 
under  thin  head  the  questioiu  divciiewd  were  loi^tude,  the  wtuation 
and  distances  of  places,  atKi  navigatiQD.  Varenius  does  not  treat 
of  ^iecial  geoffrapoy,  but  g^ves  a  scheme  for  it  under  three  heada^ 
(i)  TerrpstiiM,  including  position,  outline,  .boundaries,  mountains, 
miaep,  woods  and  deserts,  waters,'  fertility  and  fruits,  and  Jiving 
cre^ures;  (2}  Celestial,  including  appearance  at  the  heavens  and 
the  climate.;  (3)  Humati,  but  this  was  added  out  of  deference  to 
popular  usage. 

This  system  of  ge^^raphy  founded  a  new  epoch,  and  the  book — 
translated  into  EngliSi,  Dutch  and  French — Tvas  the  unchallenged 
standard  for  more  than  a  ceatuiy.  The  framework  was  capable  of 
accommodating  iteeU  to  new  fasts,  and  was  indeed  far  in  advaooe 
of  the  knowledge  of  the  period.  T^e  method  included  a  recofpiitioa 
of  the  causes  and  effects  of  phenomena  as  well  as  the  mere  tact  of 
their  occurrence,  and  for  the  first  time  the  importance  of  the  vertical 
relief  of  the  land  was  fairly  recwnized. 

The  [4iysical  side  of  geography  continued  to  be  elaborated  after 
Vareniusis  mettuKts.  while  the  histcvical  side  was  developed  separ- 
ately. Both  branches,  although  enriched  by  new  facta,  remained 
sCatraaaty  so  far  as  method  is  concerned  uotu  nearly  the  end  of  the 
i8th  century.  The  compilation  of  "  geography  books  "  by  unin- 
structed  writers  led  to  the  pernicious  habit,  which  is  not  yet  wholly 
overcome,  of  reducing  the  general  or  "  physical "  part  to  a  few 
pages  of  concentrated  infonnation,  and  expanding  the  particular 
<»-  jwtitical "  part  by  including  unrevised  travellers'  stories  and 
uncntical  descriptions  of  the  various  countries  of  the  world.  Such 
boo^  were  in  fact  not  geography,  but  merely  cmnpressed  travel. 

The  next  marked  advance  in  the  theory  of  geography  may  be 
taken  as  the- nearly  ^inultaneous  studies  of  the  physical  earth 
BamaaB  ^^^^  ^ut  by  the  Swedish  chemist,  Torbem  Bei^man, 
^  *  acting  under  the  impulse  of  LinnaeuSr  and  by  the  German 
philosopher,  Immanuet  Kant.  Bergman's  Physical  Description  of 
^  Earth  was  published  in  Swedish  in  1766,  and  translated  into 

straight- 


enomena 

dealiujg  only  with  definitely  ascertained -facts  in  the 
natural  order  of  theu*  relationships,  but  avoiding  any  systematic 
classification  or  even  definitions  of  terms. 

The  problems  of  geography  had  been  lightened  by  the  destructive 
criticism  of  the  Frencn  cartographer  D  Anville  (who  had  pui^ed 
if^^  the  map  of  the  world  of  the  last  remnants  of  tramtional 
fact  unverified  by  modem  observations)  and  rendered 
richer  by  the  dawn  of  the  new  era  of  sdeatific  travel,  when  Kant 
brought  his  lexical  powers  to  bear  upon  them.    Kant's  lectures  on 

fihysical  geography  were  delivered  in  the  university  of  Konigsberg 
rom  1765  onwards.*  Geo^phy  appealed  to^  him  as  a  valuable 
educational  discipline,  the  joint  foundation  with  anthropology  of 
that  "  knowledge  of  the  world"  which  was  the  result  of  reason 
and  experience.  In  this  connexion  he  divided  the  communii::ation 
of  experience  from  one  person  to  another  into  two  cat^ories — the 
narrative  or  historical  and  the  descriptive  or  geographical;  both 
history  and  geography  being  viewed  as  descriptions,  the  former  a 
description  in  order  of  time,  the  latter  a  description  in  order  of 
space. 

Physical  geography  he  viewed  as  a  summary  of  nature,  the  baris 
not  only  of  history  but  also  of  "  all  the  other  possible  get^raphies," 
of  whidi  he  enumerates  five,  viz.  (i)  Mathematical  geography,  which 
deals  with  the  form,  mze  and  movements  of  die  earth  and  its  place 
in  the  solar  system;  (2)  Moral  geography,  or  an  account  of  the 
different  customs  and  characters  01  manlcind  according  to  the  region 
they  inhabit;  (3)  Political  geography,  the  divisions  according  to 
their  organized  governments;  (4)  Mercantile  ^eop-aphy,  dealing 
with  the  trade  in  the  suri}lu5  products  of  countnes;  (<p  Theological 
geography ,  or  the  distribution  of  religions.  Here  there  is  a  clear  and 
formal  statement  of  the  interaction  and  causal  relation  of  all  the 

Shenomena  of  distribution  on  the  earth's  surface,  including  the  in- 
uence  of  physical  geography  upon  the  various  activities  of  mankind 
from  the  lowest  to  the  highest.  Notwithstanding  the  form  of  this 
classificatioD,  Kant  himself  treats  mathematical  geography  as  pre- 
liminary to,  and  therefore  not  dependent  on,  physical  geography. 
Physical  geography  itself  is  divided  into  two  parts:  a  general, 
which  has  to  do  with  the  earth  and  all  that  belongs  to  it — water,  air 
and  land;  and  a  particular,  which  deals  with  special  products  of 
the  earth — rnankind,  animals,  plants  and  minerals.  Particular 
importance  is  given  to  the  vertical  relief  of  the  land,  on  which  the 
various  branches  of  human  geography  are  shown  to  depend. 

Alexander  von  Humboldt  (1769-1859)  was  the  first  modem  geo- 
grapher to  become  a  great  traveller,  and  thus  to  acquire  an  extensive 
Ham^oUL  ''ock  of  first-hand  information  on  which  an  injproved 
tmamfo^  system  of  geography  might  be  founded.  The  impulse 
given  to  the  study  of  natural  history  by  the  example  of  Linnaeus; 
the  results  brought  back  by  Sir  Joseph  Banks,  Dr  Solander  and  the 
two  Forsters,  wno  accompanied  Cook  in  his  voyages  of  discovery; 
the  studies  of  De  Saussure  in  the  Alps,  and  the  lists  of  desiderata 
in  physical  geography  drawn  up  by  that  investigator,  combined  to 


'  Printed  in  Sckriften  zur  physischen  Ceographie,  vol.  vi.  of 
Schubert's  edidoa  of  the  collected  works  of  Kant  (Leipag,  1839). 
First  published  with  notes  by  Rink  in- 1802. 


prepare  the  way  for  Humboldt.  The  theory  of  geography  was 
advanced  by  Humtxddt  mainly  by  his  insistence  on  tne  great 
principle  of  the  unity  of  nature.  He  brought  all  the  "  observable 
things,"  which  the  eager  collectors  of  the  previous  century  had  been 
heaping  toother  r^ardlcss  of  order  or  system,  into  relation  with  the 
vertical  relief  and  tne  h<ni>ontal  forms  <m  the  earth's  surface.  Thus 
he  demonstrated  that  the  forms  of  the  land  exercise  a  directive 
and  determinins  influence  on  climate,  plant  life,  animal  life  and  on 
man  himself.  This  was  no  new  idea;  it  had  been  familiar  for 
centuries  in  a  less  definite  form,  deduced  from  a  priori  considerations, 
and  so  far  as  regards  the  influence  of  surrounding  circumstances 
upon  main,  Kant  nad  already  given  it  full  expression.  Humboldt's 
concrete  illustrations  and  the  mnarkaUe  power  of  his  personality 
enabled  him  to  enforce  these  principles  in  a  way  that  produced 
an  immediate  and  lastu^  effect.  Thetreatises  on  physical  geography 
by  Mrs  Mary  Somerville  and  Sir  John  Herschel  (the  latter  written 
for  the  eightn  edition  of  the  Encyclopaedia  Briiannica)  showed  the 
effect  produced  in  Great  Britain  by  the  stimulus  of  Humboldt 'sworic. 

Humboldt's  contemporary,  Carl  Ritter  (1779-1859),  extended  and 
disseminated  the  same  views,  and  in  his  interpretation  of  '*  Com- 
paiattve  Getmuphy  "  he  laid  stress  on  the  importance  of  djmw 
forming  condusions,  not  from  the  study  of  one  r^^n  by  * 
itself,  but  from  the  comparison  of  the  phenomena  of  many  places. 
Impressed  by  the  influence  of  terrestrial  relief  and  climate  on  human 
movements,  Ritter  was  led  deeper  and  deeper  into  the  study  of  history 
and  archaeology.  His  monumental  Vergleichende  Geo^apkie,  which 
Was  to  have  made  the  whole  world  its  theme,  died  out  in  a  wilderness 
of  detail  in  twenty-one  volumes  before  it  had  covered  more  df  the 
fearth's  surface  tHan  Asia  and  a  portion  of  Africa.  Some  of  his 
followers  showed  a  tendency  to  look  on  geography  .Tathn'  'aB  an 
auxiliary  to  history  than  as  a  study  of  intrinsic  worth. 

During  the  rapid  development  of  physical  geography  many 
branches  of  the  study  of  nature,  which  had  been  included  in  the 
cosmography  of  the  early  writers,  the  phjfsiography  of  o-owranftr 
Linnaeus  and  even  the  Erdkunde  of  Ritter,  had  been  ^^^^'^v-r 
so  much  advanced  by  the  labours  of  specialists  that  aatmvi 
their  connexion  was  apt  to  be  forgotten.   Thus  geolc^,  ^4^000. 
meteorology,  oceanography  and  anthropol(^  developed 
into  distinct  sciences.    Tne  absurd  attempt  was,  and  sometimes 
is  still,  made  by  geographers  to  include  all  natural  science  in  geo- 
graphy; but  it  is  more  common  for  ^lecialists  in  the  various  detailed 
sdences  to  think,  and  sometimes  to  assert,  that  the  ground 
physical  ge<^raphy  is  now  fully  occupiedby  these  sdences.  Political 
geography  has  been  too  oftoi  lookm  on  tiom  both  rides  as  a  mere 
summary  of  guide-book  knowledge,  w^ul  in  the  schoolroom,  a  poor 
relation  of  jrfiysical  geograf^y  dbat  it  was  rarely  necessary  to 
recognize. 

The  science  of  geography,  passed  on  from  antiquity  by  Ptolemy, 
re-established  by  Varenms  and  Newton,  and  systematized  by  Kant, 
included  within  itsdf  definite  aspects  of  all  those  terrestrial  pheno- 
mena which  are  now  treated  exhaustivdy  under  the  heads  of  geolo^, 
meteorology,  oceanography  and  anthropology;  and  the  inclusion 
of  the  requisite  portions  of  the  perfected  results  of  these  sciences  in 
geography  is  simply  the  gathering  in  of  fruit  matured  from  the  seed 
scattered  by  geography  itself. 

The  study  of  geography  was  advanced  by  improvements  in  carto- 
graphy (see  Map),  not  only  in  the  methods  01  survey  and  projec- 
tion, but  in  the  representation  of  the  third  dimensioQ  by  means 
of  contour  lines  introduced  by  Philippe  Buadie  in  I737t  and  the 
more  remarkable  because  less  obvious  inventifm  tu  isotherms 
introduced  by  Humboldt  in  1817. 

The  "  argument  from  deagn  "  had  been  a  favourite  form  of 
reasoning  amongst  Christian  theologians,  and,  as  worked  out  by 
Paley  in  nis  Natural  Theology,  it  served  the  useful  purpose  teho* 
of  emphasizing  the  fitness  which  exists  between  all  the  iQ^gaiar- 
inhabitants  of  the  earth  and  their  physkal  environment,  g^gatia 
It  was  held  that  the  earth  had  been  created  so  as  to  fit  mtempby. 
thewantsof  manineveryparticular.   This  argument  was 
tacitly  accepted  or  explicitly  avowed  by  almost  every  writer  on  the 
theory  of  geography,  and  Carl  Ritter  distinctly  recognised  imd 
adopted  it  as  the  umfying  principle  of  his  system.   As  a  student  of 
nature,  however,  he  did  not  fful  to  see,  and  as  professor  of  ge(^raphy 
he  always  taught,  that  man  was  in  very  large  measure  condititmed 
by  his  physi^  environment.   The  apparent  opposition  of  the 
observeci  fact  to  the  assigned  theory  he  overcame  by  looldn^  upon 
the  forms  of  the  land  and  the  arrangement  of  land  and  sea  as  instru- 
ments of  Divine  Providence  for  guiding  the  destiny  as  well  as  for 
supplying  the  reauirements  of  man.   This  was  the  central  theme  of 
Hitter's  philoBouiy;  his  religion  and  his  geography  were  one,  and 
the  consequent  fervour  with  which  he  pursued  bis  mission  goes  far 
to  account  for  the  immense  influence  he  acquired  in  Germany.  \ 

The  evolutionary  theoiy,  more  than  hinted  at  in  Kant's  "  Physical 
Geography,"  has,  since  the  writings  of  Charles  Darwin,  become  the 
untying  principle  in  geography.  The  conception  of  the  thoaty 
development  of  the  plan  of  the  earth  from  the  first  QtonS^ 
Cooling  of  the  surface  of  the  planet  throughout  the  long 
geological  periods,  the  guiding  power  of  environment  on  mtmr^r. 
the  circulation  of  water  and  of  air,  on  the  distribution 
of  plants  and:  animals,  and  finally  on  the  movements  of  man,  g^ve 
to  gGK^raiAy  a  jidulosophicat  dignity  and  a  scientific  completeness 
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which  it  never  previously  powesaed.  The  influence  of  environment 
on  the  organism  may  not  be  quite  so  potent  as  it  was  once  believed 
to  be,  in  the  writingB  of  Buckle,  for  instaoce,*  and  certainly  man, 
the  ultimate  term  in  the  series,  reacts  upon  and  greatly  modifies  his 
environment;  yet  the  fact  that  environment  does  influence  all 
distribution*  is  establiibed  beyond  the  possibility  of  doubt.  In 
this  way  also  the  position  of  geography,  at  the  point  where  physical 
science  meets  and  mingles  with  mental  science,  is  explained  and 
iusti&ed.  The  change  which  took  pUu^  during  the  19th  century 
ID  the  substance  and  style  of  geography  may  be  well  seen  by  com- 
paring the  dght  volumes  of  Malte-Brun's  GiograPkie  unssersdle 
(Paris,  i8i»-i8m}  with  the  twenty-one  volumes  <x  Reclus's  Gio- 
grapkie  mtwerrdU  (Paris,  187&-1895}. 

In  estimating  the  influence  o(  recent  writers  on  geography  It  is 
usual  to  assign  to  Oscar  Pescbel  (1826-1875)  the  credit  oif  bavins 
corrected  the  preponderance  which  RItter  gave  to  the  historical 
element,  and  ofrestoring  physical  geography  to  its  old  pre-eminence.* 
As  a  matter  of  fact,  each  of  the  leading  modem  exponents  oi  theo- 
retical geofiraphy — such  as  Ferdinand  von  Richtnofm,  Hermann 
Wagner,  Friedrich  Ratzet,  William  M.  Davis,  A.  Penck,  A.  de 
Lapparent  and  Elis^e  Reclus — has  his  individual  i>oint  of  view, 
one  derotii^  more  attention  to  the  results  <^  geological  processes, 
another  to  anthropoltwical  conditions,  and  the  rest  viewing  the 
subject  in  various  blencfin^s  of  the  extreme  lights. 

The  two  conceptions  which  may  now  be  said  to  animate  the  theory 
of  geography  are  the  genetic,  which  depends  upon  processes  of 
origin,  and  the  morphological,  which  depends  on  facts  of  form  and 
di^ibution. 

Progkbss  of  Geographical  Discoveky 

Exploration  and  geographical  discovery  must  have  started  from 
more  than  one  centre,  and  to  deal  justly  with  the  matter  one  ought 
to  treat  of  these  separately  in  the  early  ages  before  the  whole  civilized 
world  was  bound  together  by  the  bonos  of  modem  interoimmuni- 
cation.  At  the  least  there  should  be  some  consideration  erf  four 
separate  systems  of  discovery — the  Eastern,  in  which  Chinese  and 
Japanese  explorers  acquired  knowledge  of  the  geography  of  Asia,' 
and  felt  their  way  towards  Europe  and  America;  the  Western,  in 
which  the  dominant  races  of  the  Mexican  and  South  American 
plateaus  extended  their  knowledge  of  the  American  continent 
before  Columbus;  the  Polynesian,  in  which  the  conquering  races 
of  the  Pacific  Islands  found  their  way  from  group  to  |?rcMip;  and 
the  Mediterranean.  For  some  of  these  we  have  no  certain  in[orma>- 
tion,  and  regarding  others  the  tales  narrated  la  the  early  records 
are  so  hard  to  reconcile  with  present  knowledge  that  they  are  better 
fitted  to  be  the  battle-^ound  of  scholars  championing  rival  theories 
than  the  basis  of  definite  history.  So  it  has  come  about  that  the 
only  practicable  history  of  geographical  exploration  starts  from  the 
Meniterraoean  centre,  the  first  borne  of  that  civilization  which  has 
come  to  be  known  as  European,  though  its  field  activity  has  long 
since  overspread  the  habitable  land  ofboth  temperate  zcwes,  eastern 
Asia  alone  in  part  excepted.  ; 

From  all  centres  the  leading  motives  of  exploration  were  probably 
the  same—commercial  intercourse,  warlike  op«ationSi  whether 
resulting  in  conquest  or  in  flight,  religious  zeal  ei^ressed  in  piU 
grimages  or  missionary  journeys,  or,  from  the  other  side,  the  avoid- 
ance of  persecution,  and,  more  particularly  in  later  years,  the 
advancement  of  knowledge  (or  its  own  sake.  At  different  times  one 
or  the  other  motive  pretwminated. 

Before  the  14th  century  B.c.  the  warrior  kingsof  E^pt  had  carried 
the  power  of  their  arms  southward  from  the  delta  01  the  Nile  welt- 
nigh  to  its  source,  and  eastward  to  the  confines  of  Assyria.  The 
hieroglyphic  inscriptions  of  E^pt  and  the  cuneiform  inscriptions  of 
Assyria  are  rich  in  records  of  the  movements  and  achievements  of 
armies,  the  conquest  of  towns  and  the  subjugation  of  peoples;  but 
though  many  of  the  recorded  sites  have  been  identified,  thor  dis- 
covery by  wandering  armies  was  isolated  fnxn  their  subsequent 
history  and  need  not  concern  us  here. 

The  Phoenicians  are  the  earliest  Mediterranean  people  in  the 
consecutive  chain  of  geographical  discovety  which  jous  prehistoric 
vhm  inutM.  Vfith  the  present.  .From  bidon,  and  later  from  its 
Urt^f"  ''^^  famous  nval  Tyve,  the  merchiuit  adventurm  ctf 
"""^  Pfaoenicia  explored  and  cMonized  the  coasts  of  the  Medi- 
terranean and  fared  ffxih  into  the  ocean  beyond.  They  traded  also 
on  the  Red  sea,  and  opened  up  r^ular  traffic  with  India  as  well 
as  with  the  porta  of  the  south  and  west,  so  that  it  was  i>atural  ior 
Solomon  to  employ  the  merchant  navies  of  Tyre  in  his  oversea  tmde. 
The  western  emporium  known  in  the  scriptures  as  Tarshish  was 
probabl)^  situated  in  the  south  of  S^in,  possibly  at  Cadiz,  although 
some  writers  contend  that  it  was  Carthage  in  North  Africa.  Still 
more  diveruty  of  opinion  prevails  as  to  the  southern  n>ld-esportii% 
port  of  Oi^ir,  wfaicn  some  scholars  place  in  Arabia,  ouiers  at  one  or 
another  point  on  the  cast  coast  of  Africa.  Wh^her  associated 
with  the  exploitation  of  Ophlr  {g.v.)  or  not  the  first  gceat  voyage  of 
African  discovery  appears  to  have  been  accompUshed.by  the  nnoe^ 

>  History  oj  CtpiliMolion,  vol.  i.  (1857). 

'See  H.  J.  Mackinder  in  BrUish  Association  Report  (Ipswicfi), 
i^St  p.  73°,  for  a  summary  of  German  opinion,  which  has  been 
ext^essed  1^  many  writers  in  a  somewhat  voiumin6lU  literature. 


nicians  sailing  the  Red  sea.  Herodotus  (himself  a  notable  traveller 
in  the  5th  century  b.c.)  relates  that  the  Egyptian  king  Necho  of 
the  XXVIth  Dynasty  (f.  600  b.c.)  built  a  fleet  on  the  Red  Sea, 
and  confided  it  to  Phoenician  sailors  with  the  orders  to  sail  south- 
ward and  return  to  Egypt  by  the  Pillars  of  Hocules  and  the  Medi- 
terranean sea. ,  Acconling  to  the  tradition,  which  Herodotus  quotes 
sceptically,  this  was  accomplished;  but  the  story  is  too  vague  to 
be  accepted  as  more  than  a  possibility. 

The  great  Phoenician  colony  of  Carthage,  founded  before  800  B.C., 
p>erpetuated  the  commercial  enterprise  (ri  the  parent  state,  and  ex- 
tended the  ^here  of  practical  trade  to  the  ocean  shores  of  Africa 
and  Europe.  The  most  celebrated  voya/gfi  of  antiquity  undertaken 
for  the  express  purpose  of  discovery  was  that  fitted  out  by  the 
senate  of  Carthage  under  the  command  of  Hanno,  with  the  intention 
of  founding  new  colonies  along  the  west  coast  of  Africa.  According 
to  Pliny,  the  only  authority  on  this  point,  the  period  of  the  voyage 
was  that  of  the  greatest  prosperity  of  Carthage,  which  mav  be  taken 
as  somewhere  between  570  and  480  B.c.  Toe  extent  of  this  voyage 
is  doubtful)  but  it  seems  probable  that  the  farthest  point  reached 
was  on  the  east-running  coast  which  bounds  the  Gulf  of  Guinea 
on  the  north.  ^  Hinulco,  a  contemporary  of  Hanno,  was  charged 
with  an  expediUon  along  the  west  coast  of  Iberia  northward,  and 
as  far  as  the  uncertain  rSerences  to  this  voyaee  can  be  understood, 
he  seems  to  have  passed  the  Bay  of  Biscay  and  possiUy  sighted  the 
coast  of  England. 

The  sea  power  of  the  Greek  communities  on  the  coast  of  Asia 
Minor  and  tn  the  Archtpel^o  began  to  be  a  formidable  rival  to  the 
Phoenician  soon  after  the  time  of  Hanno  and  Himilco, 
and  peculiar  interest  attaches  to  the  first  recorded  Greek  , 
voyage  beyond  the  Pillars  of  Hercules.  Pytheas,  a 
navigator  of  the  Phocean  colony  of  Massilia  (Marseilles),  determined 
the  latitude  of  that  port  with  considerable  precision  by  the  somewhat 
clumsy  method  of  ascertaining  the  length  of  the  loi^est  day,  and 
when,  about  330  B.C.,  he  set  out  on  exploration  to  the  northward 
in  search  of  the  lands  whence  came  gold,  tin  vid  amber,  he  followed 
this  systeni  of  ascertaining  his  position  from  time  to  time.  If  on 
each  occasion  he  himself  made  the  observations  his  voyage  must 
have  extended  over  ux  years;  but  it  is  not  impossible  that  he 
ascertained  the  approximate  length  of  the  longest  oay  in  some  cases 
by  questioning  the  natives.  Pytheas,  whose  own  narrative  is  not 
preserved,  coasted  the  Bav  of  Biscay,  sailed  up  the  English  Channel 
and  followed  the  coast  of  Britain  to  its  most  nordwrly  point.  Beyond 
this  he  wolce  of  a  land  called  Tiade,  which,  if  his  estimate  <u  the 
length  of  the  longest  day  is  correct,  may  have  been  Shetland,  but 
was  possibly  Iceland ;  and  from  some  confused  statements  as  to  a 
sea  which  could  not  be  sailed  through,  it  has  been  assumed  that 
Pytheas  was  the  first  of  the  Greeks  to  obtain  direct  knowledge  of 
the  Arctic  r^ions.  Duxmg  this  or  a  second  voyage  Pytheas  entered 
the  Baltic,  oiscovered  the  coasts  where  amber  is  obtained  and  re- 
turned to  the  Mediterranean.  It  does  not  seem  that  any  maritime 
trade  followed  these  discoveries,  and  indeed  it  is  doubtful  whether 
his  contemporaries  accepted  the  truth  of  Pytheas's  narrative; 
Strabo  four  hundred  years  .later  certainly  did  not,  but  the  critical 
studies  of  modem  scholars  have  rehabilitated  the  Mas^lian  explorer. 

The  Greco-Persian  wars  had  made  the  remoter  parts  m  Asia 
Minor  more  than  a  name  to  the  Greek  ^ec^raphers  before  the  time 
of  Alexander  the  Great,  but  the  campaigns  of  that  con- 
queror  from  329  to J2S  B.c,  opened  up  the  greater  Asia 
to  the  knowledge  of  Europe.  His  armies  crossed  the  plains 
beyond  the  Caspian^  penetrated  the  wild  mountain  passes  north- 
west of  India,  and  did  not  turn  back  until  they  had  entered  on  the 
Indo-Gangetic  plain.   This  was  one  of  the  few  great  epochs  of 
ge^raphical  discovery. 

The  world  was  henceforth  viewed  as  a  very  lai£e  place  stretching 
far  on  every  side  beyond  the  Midland  or  Mediterranean  Sea,  and  the 
land  journey  <^  Alexander  resulted  in  a  voyage  oi  disoovecy  in  the 
outer  ocean  from  the  mouth  of  the  Indus  to  that  of  the  Tigris, 
thus  opening  direct  intercourse  between  Grecian  and  Hindu  civiliza- 
tion. The  Greeks  who  accompanied  Alexander  described  with  care 
the  towns  and  vill^es,  the  products  and  the  aspect  of  the  country. 
The  conqueror  also  intended  to  open  up  trade  by  sea  between  Europe 

find  India,,  and  the  narrative  of  his  general  Neaichui  zeccmls  this 
amous  voyage  of  discovery,  the  detailed  accounts  of  the  chief 
pilot  Onesicntus  being  lost.  At  the  beginning  of  October  526  B.C. 
Nearchus  left  the  Indus  iwith  hts  fleet,  and  the  anchorages  sought  for 
each  night  are  carefully,  recorded.  He  entered  the  Persian  Gulf, 
and  rejoined  Alexander  at  Susa,  when  he  was  ordered  to  prepare 
another  expedition  for  the  ciijcuinnavigation  of  Arabia.  Alexander 
died  at  Babylon  in  333  B.C.,  and  the  fleet  was  dii|WBed  without 
making  the  voyage. 

The  dynasties  founded  by  Alexander!s  generals,  Seleucus,  An- 
(iochus  and  Ptolemy,  encouraged  the  same  spirit  of  enterprise  which 
their  master  had  fostered,  and  estteoded  geographical  knowledge 
in  several  directions.  Seleucits  Nicator  establi^ed  the  Greco- 
Bactrianempireand  continued  theintercoursewi^h  India.  Authentic 
information  respecting  the  great  valley.  1^  the  <Ganges  was  supplied 
by  Megasthenes,  an  ambassador  sent  by  Seleucus,  who  reached  the 
remote  city  of  Patali-putra,  the  modern  Patna. 

The  Ptolemies  in  Egypt  dipwed  equal  jinxiety  to  extend  the 
boundsoigec^EraplucalknowIed^.  Ptolemy Eueisetes  (347-333  b.c.) 
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rendered  the  greatest  service  to  get^raphv  by  the  protection  and 
encouragement  of'  Eratosthenes,  whose  labours  gave  the  first  ap- 
pronmate  knowledge  of  the  true  size  of  the  spherical 
ifV_^.  earth.  The  second  Euervetes  and  his  successor  Ptolemy 
nommmm.  Lathyrus  (118-115  B.C.)  furnished  Eudoxus  with  a  fleet 
to  explore  the  Arabian  sea.  After  two  successful  voyages,  Eudoxus, 
impressed  with  the  idea  that  Africa  was  surrounded  by  ocean  on  the 
south,  left  the  E^ptian  service,  and  proceeded  to  Cadiz  and  other 
Mediterranean  centres  of  trade  seeking  a  patron  who  would  finance 
an  expedition  for  the  purpose  of  African  diaoovery;  and  we  learn 
from  Strabo  that  the  veteran  ex|>lorer  made  at  least  two  voyages 
southward  along  the  coast  of  Africa.  The  Ptolemies  continued  to 
send  fleets  annually  from  their  Red  Sea  ports  of  Berenice  and  Myos 
HcHTOUs  to  Arabia,  as  well  as  to  ports  on  the  coasts  of  Africa  and 
India. 

The  Romans  did  not  encourage  navigation  and  commerce  with 
the  same  ardour  as  their  predecess(rs;  still  the  luxury  of  Rome, 

which  gave  rise  to  demands  for  the  varied  products 
1^         of  all  the  countries  of  the  known  world,  led  to  an  active 

trade  both  by  ships  and  caravans.  But  it  was  the  military 
genius  of  Rome,  and  the  ambition  for  universal  empire,  which  led, 
not  only  to  the  discovery,  but  also  to  the  survey  of  nearly  all  Europe, 
and  of  large  tracts  in  Asia  and  Africa.  Every  new  war  produced 
a  new  survey  and  itinerary  of  the  countries  which  were  conquered, 
and  add«l  one  more  to  the  imperi^ble  roads  that  led  from  every 

Siarter  cA  the  known  world  to  Rome.  In  the  height  of  their  power 
e  Romans  had  surveyed  and  explored  all  the  coasts  of  the  Medi- 
terranean, Italy,  Greece,  the  Balkan  Peninsula,  Spain,  Gaul,  western 
GCTmany  and  southern  Britain.  In  Africa  their  empire  included 
Egypt,  Carthage,  Numidia  and  Mauritanm.  In  Asia  they  held 
Asia  Minor  and  Syria,  had  sent  expeditions  into  Arabia,  and  were 
acquainted  with  Uie  more  distant  countries  formerly  invaded  by 
Alexander,  indudinff  Perua,  Scythia,  Bactria  and  India.  Roman 
intercourse  with  Indu  especially  led  to  the  extension  of  geographical 
knowledge. 

Before  the  Roman  lemons  were  sent  into  a  new  r^on  to  extend 
the  limits  of  the  empire,  it  was  usual  to  send  out  explonng  expeditions 
to  report  as  to  the  nature  of  the  country.  It  is  narrated  by  Pliny 
and  Seneca  that  the  emperor  Nero  sent  out  two  centurions  on  such 
a  mission  towards  the  sonrce  of  the  Nile  (probably  about  a.d.  60), 
and  that  the  travellers  pushed  southwards  untH  tney  reached  vast 
marshes  through  which  they  could  not  make  their  way  either  on 
foot  or  in  boats.  This  seems  to  indicate  that  they  had  penetrated 
to  about  9**  N.  Shortly  before  A.D.  79  Hippalus  took  advantage  of 
the  regular  alternation  of  the  monsoons  to  make  the  voyage  from 
the  Red  Sea  to  India  across  the  open  ocean  out  of  sight  of  land. 
Even  though  this  sea-route  was  known,  the  author  of  the  Periplus 
of  tke- Erythraean  Sea,  published  after  the  time  of  Pliny,  recites  the 
old  itinerary  around  the  coast  of  the  Arabian  Gulf.  It  was,  however, 
in  the  reigns  of  Sevenis  and  his  immediate  successors  that  Roman 
intercourse  with  India  was  at  its  height,  and  from  the  writings  of 
Pausantas  (c.  174)  it  appears  that  oirect  commumcatlon  between 
Rome  and  China  had  already  taken  place. 

After  the  division  of  the  Roman  empire,  Constantinople  became 
the  last  refuge  of  learning,  arts  and  Isste;  while  Alexandria  con- 
tinued to  be  the  emporium  whence  were  imported  the  commodities 
of  the  East.  The  emperor  Justinian  (483-565},  in  whose  reign  the 
greatness  of  the  Eastern  empire  culminated,  sent  two  Nestorian 
monks  to  China,  who  returned  with  egga  of  the  mlkworm  concealed 
in  a  hollow  cane,  and  thus  silk  manmactures  were  established  in 
the  Peloponnesus  and  the  Greek  islands.  It  was  also  in  the  reign 
of  Justinian  that  Cosmas  Indicopleustes,  an  Egyptian  merchant, 
made  several  voy^es,  and  afterwards  composed  his  Xpurum*^ 
TOKoypa^  (Christian  Topography),  coatainin|;,  in  addition  to  his 
absurd  cosmogony,  a  tolerable  descriptipn  of  India. 

llie  great  outburst  of  Mahommedan  conquest  in  the  7th  century 
was  folWed  by  the  Arab  civilization,  having  its  centres  at  Bagdad 
Tha  Aiatr,  ^^'^  Cordova,  in  connexion  with  which  geography  a^ain 
rec^ved  a  share  of  attention.  The  wor^  ct  the  ancient 
Greek  gec^iaphers  were  translated  into  Arabic^  and  starting  with  a 
sound  basts  of  theoretical  knowledge,  exploration  once  more  made 
progress.  From  the  9th  to  the  13th  century  intelligent  Arab' 
travellers  wrote  accounts  of  what  they  had  seen  and  heard  in  distant 
lands.  The  eariiest  Arabian  traveller  whose  observations  have  come 
down  to  us  is  the  inerchant  Sulaiman,  who  embarked  in  the  Persian 
Gulf  and  made  several  voyages  to  India  and  China,  in  the  middle  of 
the  9th  century.  Abu  Zaid  also  wrote  on  India,  and  his  work  is  the 
most  important  that  we  possess  before  the  epoch-making  discoveries 
of  Marco  Polo.  Masudi,  a  great  travdler  who  knew  from  personal 
experience  all  the  countries  between  Spain  and  China,  descnbed  the 
plains,  mountains  and  seas,  the  dynasties  and  peoples,  in  his  Meadows 
of  Gold,  an  abstract  made  by  hirtiself  of  his  larger  work  News  of_  the 
Time.  He  died  in  956,  and  was  known,  from  the  comprehensive- 
ness of  his  survey,  as  the  Pliny  of  the  East.  Amongst  his  contempo^ 
raries  were  Istakhri,  who  travelled  through  all  the  Mahommedan. 
countries  and  wrote  his  Book  of  Oimaies  in  950,  and  Ibn  Haukal, 
whose  Book  of  Roads  and  Kinidom,  based  on  the  woric  of  Istakhri, 
was  written  m  976.  Idrisi,  the  best  known  of  the  Arabian  geo- 
graphical authors,  after  travelling  far  and  wide  in  the  first  haU  of 
the  I2th  century,  settled  in  Sidly,  where  he  wmte  a  treatise  descrip- 


tive of  an  armillary  sphere  which  he  had  constructed  for  Roger  II., 
the  Norman  king,  and  in  this  work  he  incorporated  all  accessible 
results  of  contemporary  travel. 

The  Northmen  <A  Denmark  and  Norway,  whose  piratical  adven- 
tures were  the  terror  of  all  the  coasts  of  Europe,  and  who  established 
themselves  in  Great  Britain  and  Ireland,  in  France  and 
Sicily,  were  also  geographical  explorers  in  their  rough  but 
practical  way  during  the  darkest  period  of  the  middle  ages.  ' 
All  Northmen  were  not  bent  on  rapine  atrtl  plunder;  many  w«re 
peaceful  merchants.  Alfred  the  Great,  king  of  the  Saxons  in 
England,  not  only  educated  his  people  in  the  learning  of  the  past 
ages;  he  inserted  in  the  geographical  works  he  translated  many 
narratives  of  the  travel  of  his  own  time.  Thus  he  placed  on  record 
the  voyages  of  the  merchant  Ulfsten  in  the  Baltic,  including  par- 
ticulars of  the  geography  of  Germany.  And  in  particular  he  told  of 
the  remarkable  voyage  of  Other,  a  Norwegian  of  Helgeland,  who 
was  the  first  authentk:  Arctic  explorer,  the  first  to  tell  of  tne  rounding 
of  the  North  Cape  and  the  sight  of  the  midnight  sun.  This  vo)«ge 
of  the  middle  of  toe  9th  century  deserves  to  be  held  in  happy  memory, 
for  it  unites  the  first  Norwegian  polar  explorer  with  the  first  English 
collector  of  travels.  Scandinavian  merchants  brought  the  products 
of  India  to  England  and  Ireland.  From  the  8th  to  the  i  ith  century  - 
a  commercial  route  from  India  passed  through  Novgorod  to  the 
Baltic,  and  Arabian  coins  found  in  Sweden,  and  particularly  in 
the  island  of  Gotland,  prove  how  closely  the  enterprise  of  the  North- 
men and  of  the  Arabs  intertwined.  Five-sixths  of  these  coins 
preserved  at  Stockholm  were  from  the  mints  of  the  Samanian 
dynasty,  which  reigned  in  Khorasan  and  Transoxiana  from  about 
A.D.  900  to  1000.  It  was  the  trade  with  the  East  that  originally  gave 
importance  to  the  city  of  Visby  in  Gotland. 

In  the  end  of  the  9th  century  Iceland  was  colonized  from  Norway; 
and  about  985  the  intrepid  vifdi^,  Eric  the  Red,  discovered  Green- 
land, and  induced  some  of  his  Icelandic  countrymen  to  settle  on  its  In- 
hospitable shores.  His  son,  Leif  Ericsson,  and  others  of  his  followers 
were  concerned  in  the  discovery  of  the  North  American  coast  (see 
Vinlamd),  which,  but  for  the  isolation  of  Iceland  from  the  rantres 
of  European  awakening,  would  have  had  momentous  consequences. 
As  things  were,  the  importance  of  this  discovery  passed  unrecognized. 
The  story  of  two  Venetians,  Nicolo  and  Antonio  Zeno,  who  gave  a 
vague  account  of  voyages  in  the  northern  seas  in  the  end  of  the  13th 
century,  is  no  longer  to  be  accepted  as  history. 

At  length  the  long  period  of  barbarinn  which  accompanied  and 
followed  the  fall  of  the  Roman  eminre  drew  to  a  close  in  Europe. 
The  Crusadeshad  a  favourable  influence  on  the  intellectual 
state  of  the  Western  nations.  Interesting  regions,  *^ 
known  only  by  the  scant  reports  of  pilpims,  were  made  "••"* 
the  <^ject8  of  attention  and  study;  while  religious  zeal, 
and  the  hope  of  gain,  combined  with  motives  of  mere  curiosin*, 
induced  several  persons  to  travel  by  land  into  remote  regions  of  the 
East,  far  beyond  the  countries  to  which  the  opera  tionsof  the  crusaders 
extended.  Among  these  was  Benjamin  of  Tudela,  who  set  out  from 
Spain  in  1160,  travelled  by  land  to  Constantinople,  and  having 
visited  India  and  some  of  the  eastern  islands,  returned  to  Europe 
by  way  of  Egypt  after  an  absence  of  thirteen  years. 

Joannes  de  Piano  Carpini,  a  Franciscan  monk,  was  the  head  of 
one  of  the  missions  despatched  by  Pope  Innocent  to  c^l  the  chief 
and  people  of  the  Tatars  to  a  better  mind.  He  reached  . 
the  neadquartere  of  Batu,  on  the  Volga,  in  February  ^^Z^— 
1246;  ancl,  after  some  stay,  went  on  to  the  camp  of  the  '••"■V* 
great  khan  near  Karakorum  in  central  Asia,  and  returned  safely 
In  the  autumn  of  1347.  A  few  years  afterwards,  a  Fleming  named 
Rubruquis  was  sent  on  a  similar  mission,  and  had  the  merit  of  being 
the  first  traveller  of  this  era  who  gave  a  correctaccount  die  Caspbn 
Sea.  He  ascertained  that  it  had  no  otitlet.  At  nearly  the  same 
time  Hayton,  king  of  Armenia,  made  a  journey  to  Karakorum  in 
1254,  by  a  route  rar  to  the  north  of  that  followed  by  Carpini  and 
Rubruquis.  He  was  treated  with  honour  and  hospitality,  and 
returned  by  way  of  Samarkand  and  Tabriz,  to  his  own  territory. 
The  curious  narrative  of  King  Hayton  was  translated  by  KlaiHrotD. 

While  the  repnblics  of  Italy,  and  above  all  the  state  of  Venice, 
were  engaged  in  distributing  the  rich  products  of  India  and' the  Far 
East  over  the  Western  wotW,  it  was  impossible  that  motives  of. 
curiosity,  as  well  as  a  desire  of  commercial  advantage,  should  not  be 
awakened  to  such  a  degree  as  to  impel  some  of  the  merchants  to 
visit  those  remote  lands.  Among  these  were  the  brothers  Polo,  who 
traded  with  the  East  and  themselves  visited  Tatary.  The  recital 
of  their  travels  fired  the  youthful  imaginaHon  of  young  Marco  Polo, 
son  of  Nicolo,  and  he  set  out  for  the  court  of  Kublai  Khan,  with  his 
father  and  uncle,  in  1265.  Marco  remained  for  seventeen  years 
in  the  service  of  the  Great  Khan,  and  was  employed  on  many 
important  missions.  Besides  what  he  learnt  from  his  own  obser- 
vation, he  collected  much  information  from  others  concerning 
countries  which  he.  did  not  visit.  He  returned  to  Europe  possessed 
of  a  vast  store  of  knowledge  respecting  the  eastern  parts  of  the 
world,  and,  being  alterwaros  made  a  prisoner  hy  the  Genoesej^e 
dictated  the  narrative  of  his  ttavds  during  hu  captivity.  The' 
work 'of  Marco  Polo  is  the  most  valuable  narrative  w  traveb  that 
appeared  during  the  middle  ages,  and  despite  a  cdd  reception  and 
many  denials  of  the  accuracy  of  the  recOTu,  its  substantiu  trutMul- 
ness  has  been  abundantly  proved. 
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Missionaries  continued  to  do  useful  geographical  work.  Amoiw 
them  were  John  of  Monte  Corvino,  a  Franciscan  monk,  Andrew  01 
Perugia,  John  Marignioli  and  Friar  Jordanus,  who  visited  the  west 
coast  of  India,  and  above  all  Friar  Odoric  of  Pordenone.  Odoric 
set  out  on  his  travels  about  1318,  and  his  journeys  embraced  parts 
of  India,  the  Malay  Archipelago,  China  and  even  Tibet,  where  he 
was  the  first  European  to  enter  Lhasa,  not  yet  a  forbidden  city. 

Ibu  Batuta,  the  great  Arab  traveller,  is  separated  by  a  wide  space 
of  time  from  his  countrymen  already  mentioned,  and  he  finds  his 
proper  i^ce  in  a  chronological  notice  after  the  days  of  Marco  Polo, 
for  he  did  not  b^in  his  wanderings  until  1325,  bis  career  thus  coin- 
ciding in  time  with  the  fabled  joumeyings  of  Sir  John  Mandeville. 
White  Arab  teaming  flourished  during  the  darkest  ages  of  European 
ignorance,  the  last  of  the  Arab  geographers  lived  to  see  the  dawn  of 
the  great  period  of  the  European  awakening.  Ibn  Batuta  went  by 
land  from  Taiwier  to  Cairo,  then  visited  Syria,  and  performed  the 
pi^rimages  to  Medina  and  Mecca.  After  exploring  Persia,  and  again 
residing  for  some  time  at  Mecca,  he  made  a  voyage  down  the  Red 
sea  to  Yemen,  and  travelled  through  that  country  to  Aden.  Thence 
he  visited  the  African  coast,  touching  at  Mombasa  and  Quiloa,  and 
then  sailed  across  to  Ormuz  and  the  Persian  Gulf.  He  crossed 
Arabia  from  Bahrein  to  Jidda,  traversed  the  Red  sea  and  the  desert 
to  Syene,  and  descended  the  Nile  to  Cairo.  After  this  he  revisited 
Syria  and  Asia  Minor,  and  crossed  the  Black  sea,  the  desert  from 
Astrakhan  to  Bokhara,  and  the  Hindu  Kush.  He  was  in  the  service 
of  Muhammad  Tughluk,  ruler  of  Delhi,  about  eight  years,  and  was 
sent  on  an  embassy  to  China,  in  the  course  of  which  the  ambassadors 
sailed  down  the  west  coast  of  India  to  Calicut,  and  then  visited  the 
Maldive  Islands  and  Ceylon.  Ibn  Batuta  made  the  voyage  through 
the  Malay  Archipdago  to  China,  and  on  his  return  he  proceeded 
from  Malabar  to  Bagdad  and  Damascus,  ultimately  reaching  Fez, 
the  capital  of  his  native  country,  in  November  1349.  After  a  journey 
into  Spain  he  set  out  once  more  for  Central  Africa  in  1352,  and 
reached  Timbuktu  and  the  Niger,  returning  to  Fez  in  1353.  His 
narrative  was  committed  to  writing  from  his  dictation. 

The  European  country  which  nad  come  the  most  completely 
under  the  influence  of  Arab  culture  now  began  to  send  forth  explorers 
«u  Mb  ^  distant  lands,  though  the  impulse  came  not  from  the 
^Jff~~  Moors  but  from  Italian  merchant  navirators  in  Spanish 
^^^^^  service.  The  peaceful  reign  of  Henry  III.  of  Castile  is 
famous  for  the  attempts  of  that  pnnce  to  extend  the 
diplomatic  relations  of  Spain  to  the  remotest  parts  of  the  earth. 
He  sent  embassies  to  all  the  princes  of  Christendom  and  to  the 
Moors.  In  1403  the  Spanish  king  sent  a  knight  of  Madrid,  Ruy 
Gonzalez  de  Clavijo,  to  the  distant  court  d  Timur,  at  SamanEand. 
He  returned  in  1406,  and  wrote  a  valuable  narrative    his  travels, 

Italians  continued  to  make  important  journeys  in  the  East 
during  the  15th  century.   Among  them  was  Nicolo  Conti,  who 

gassed  through  Persia,  sailed  along  the  coast  of  Malabar,  visited 
umatra,  Java  and  the  south  of  China,  returned  by  the  Red  sea, 
and  got  home  to  Venice  in  1444  after  an  absence  of  twenty-five  years. 
He  related  his  adventures  to  Poggio  Bracdolini.  secretary  to  Pope 
Eugentus  IV.;  and  the  narrative  contains  much  interesting  infor- 
mation. One  of  the  most  remarkable  of  the  Italian  travelers  was 
Ludovico  di  Varthema,  who  left  his  native  land  in  1502.  He  went 
to  Egypt  and  Syria,  and  for  the  sake  of  visiting  the  holy  cities  became 
a  Mahommedan.  He  was  the  first  European  who  gave  an  account 
of  the  interior  of  Yemen.  He  afterwards  visited  and  described 
many  places  in  Persia,  India  and  the  Malay  Archipelago,  returning 
to  Europe  in  a  Portuguese  ship  after  an  absence  of  five  yeara. 

In  the  15th  centuiy  the  time  was  approaching  when  the  discovery 
of  the  Cape  of  Good  Hope  was  to  widen  the  scope  of  geographical 
enterprise.  This  great  event  was  preceded  by  t3ie  general 
utilization  in  Europe  of  the  polarity  of  the  magnetic 
*T^^'  needle  in  the  construcrion  of  the  mariner's  compass. 
^J™^  Portugal  took  the  lead  along  this  new  path,  and  foremost 
M^rMa  ^mong  hcT  pionecTS  stands  Prince  Henry  the  Navigator 
ZIUSh^  ( 1 394- M  60),  who  was  a  patron  both  of  exploraticm  and 
""""  of  the  study  of  geog;raphical  theory.  The  great  westward 
projection  of  the  coast  of  Afnca,  and  the  islands  to  the  north-west 
of  that  continent,  were  the  principal  scene  of  the  work  of  the  mariners 
sent  out  at  his  expense:  but  his  object  was  to  push  onward  and 
reach  India  from  the  Atlantic.  The  progress  of  discovery  received 
a  check  on  his  death,  but  only  for  a  time  In  146?  Pedro  de  Cintra 
extended  Portuguese  exploration  along  the  African  coast  and  dis- 
covered Sierra  Leone.  Fernan  Gomez  ic^owed  in  1460,  and  opened 
trade  with  the  Gold  Coast;  and  in  1484  Diogo  CSo  discovered  the 
mouth  of  the  Congo.  The  king  trf  Portugal  next  despatched  Bartolo- 
raeu  Diaz  in  i486  to  continue  discoveries  southwaids;  while,  in  the 
followii^  year,  he  sent  Pedro  de  CovilhSo  and  Affonso  de  Payva 
to  discover  the  country  of  Prester  John.  War  succeeded  in  rounding 
the  southern  point  of  Africa,  iriikh  be  nanted  Cabo  Tonnentoso— the 
Cape  of  Storms— but  King  JcSo  II.,  foreseeing  the  realization  of  the 
long-sought  passage  to  India,  gave  it  the  stimulating  and  enduring 
name  of  the  Cape  of  Good  Hope.  Payva  died  at  Cairo :  but  Covilhao, 
having  heard  that  a  Christian  ruler  reigned-  in  the  mdUntains  of 
Ethiopia,  penetrated  into  Abyssinia  in  1490.  He  delivered  the  letter 
which  S<Ao  II.  had  addrefleed  to  Prester  J^n  tb  the  Nejjfus  Ate^nder 
of  Absnrinia,  but  he  was  detafned  by  tuat  prince  and  nev«r  flowed 
to  l^ve  the  country.  •  ' 


The  Portuguese,  following  the  lead  of  Prince  Henry,  coqtintwd  to 
look  for  the  road  to  India  by  the  Cape  of  Good  Hope.  The  same 
end  was  sought  by  Christopher  Columbus,  following  the  calumboM. 
suggestion  of  Toscanelli,  and  under-estimating  the  dia- 
meter of  the  globe,  by  sailing  due  west.  The  voyages  of  Columbus 
(1492-1498)  resulted  in  the  discovery  of  the  West  Indies  and  North 
America  which  barred  the  way  to  the  Far  East.  In  t^g^  the  pope, 
Alexander  VI.,  issued  a  bull  instituting  the  famous  "  line  of  demar- 
cation "  running  from  N.  to  S.  100  leagues  W.  of  the  Azores,  to  the 
west  of  which  the  Spaniards  were  authorized  to  explore  and  to  the 
east  of  which  the  Portuguese  received  the  monopoly  of  discovery. 
The  direct  line  of  Portuguese  eroloration  resulted  in  the  discovery 
of  the  Cape  route  to  India  by  A^sco  da  Gama  (1498),  and  in  1500 
to  the  independent  discovery  oiF  South  America  by  Pedro  Alvarez 
Cabral.  Tne  voyages  of  Columbus  and  of  Vasco  oa  Gama  were  bo 
important  that  it  is  unnecessary  to  detail  their  results  In  this  place. 
See  Columbus,  Christopher  ;  Gaua,  Vasco  da. 

The  three  voyag;es  of  Vasco  da  Gama  (who  died  on  the  scene  of  his 
labours,  at  Cochin,  in  1524J  revolutionized  the  commerce  <d  the 
East.    Until  then  the  Venetians  held  the  carrying  trade  v-— 
of  India,  vditch  was  brought  by  the  Persian  Gulf  and  Red 
sea  into  Syria  and  Egypt,  the  Venetians  receiving  the 
products  of  the  East  at  Alexandria  and  Beirut  and  distributing 
them  over  Europe.   This  commerce  was  a  great  source  of  wealth 
to  Venice;  but  after  the  discovery  of  the  new  passage  round  the 
Cape,  and  the  conquests  of  the  Portuguese,  the  trade  of  the  East 
passed  into  other  hands. 

The  discoveries  of  Columbus  awakened  a  spirit  of  enterprise  in 
Spain  which  continued  in  full  force  for  a  century;  adventurers 
flocked  eag|eriy  across  the  Atlantic,  and  discovery  followed  co-aJ«#dk 
discovery  m  rapid  succession.  Many  of  the  companions  jP*^'*^ 
of  Columbus  continued  his  Work.  Vicente  Yaflez  Pinzon  ^ 
in  1500  reached  the  mouth  of  the  Amazon.  In  the  same 
year  Alonso  de  Ojeda,  accompanied  by  Juan  de  la  Cosa,  from  whoae 
maps  we  learn  much  of  the  discoveries  of  the  i6th  centuiy  navi- 
gators, and  by  a  Florentine  named  Amerigo  Vespucci,  touched  the 
coast  of  South  America  somewhere  near  Sunnam,  fotlowiog  the  shore 
as  far  as  the  Gulf  oi  Matacaibo.  Vespucd  afterwards  made  three 
voyages  to  the  Brazilian  coast;  and  in  1504  fae  wrote  an  account 
of  his  four  voyages,  whidi  was  widely  circulated,  and  became  the 
means  of  procuring  for  its  author  at  tne  hands  of  the  cartographer 
WaldseemOlIer  in  1507  the  disproportionate  distinction  of  giving  his 
name  to  the  whole  conrinent.  In  1508  Alonso  de  Ojeda  obtained  the 
government  of  the  coast  of  South  America  frcmi  Cabo  de  la  Vela 
to  the  Gulf  of  Darien;  Ojeda  landed  at  Cartagena  in  1510,  and 
sustained  a  defeat  from  the  natives,  in  whidi  his  lieutenant,  Juan 
de  la  Cosa,  was  trilled.  After  another  reverse  on  the  east  side  at  the 
Gulf  of  Darien  Ojeda  returned  to  Hispaniola  and  died  there.  The 
Spaniards  in  the  Gulf  of  Darien  vren  left  by  Ojeda  under  the  com- 
mand of  Francisco  Pizarro,  the  future  conqueror  of  Peru.  After 
suffering  much  from  famine  and  disease,  Pizarro  resolved  to  leave, 
and  embarked  the  survivora  in  small  vessels,  but  outside  the  harbour 
they  met  a  ship  which  proved  to  be  that  of  Martin  Fernandez  Endso, 
Ojerfa's  partner,  coming  with  provisions  and  reinforcements.  One 
of  the  crew  of  Enctso's  ship,  Vasco  Nufiez  de  Balboa,  the  future  dis- 
coverer of  the  Pacific  Ocean,  induced  his  commander  to  form  a 
settlement  on  the  other  side  of  the  Gulf  of  Darien.  The  soldiers 
became  discontented  and  deposed  Enciso,  who  was  a  man  of  learning 
and  an  accomplished  cosmc^rapher.  His  work  Suma  de  Geografia, 
which  was  printed  in  1519,  is  the  first  Spanish  book  which  gives  an 
account  of  America.  Vasco  Nufiez,  the  new  commander,  entered 
upon  a  career  of  conquest  in  the  neighbourhood  of  Darien,  which 
ended  in  the  discovery  of  the  Pacific  Otean  on  the  25th  of  September 
1513.  Vasco  Nufiiez  was  beheaded  in  IS17  by  Pedrarias  de  Avila, 
who  was  sent  out  to  supersede  him.  lliis  was  one  of  the  greatest 
calamities  that  could  have  happened  to  South  America;  for  the 
discoverer  of  the  South  sea  was  on  the  point  ctf  sailing  with  a  little 
fleet  into  his  unknown  ocean,  and  a  humane  and  judicious  man  would 
jvobabty  have  been  the  conqueror  of  Peru,  instead  of  the  cruel  and 
Ignorant  Pizarro.  In  the  year  1519  Panama  was  founded  by 
Pedrarias ;  and  the  conquest  of  Peru  by  Pizarro  followed  a  few  years 
afterwards.  Hernan  Cortes  overran  and  conquered  Mexico  from 
1518  to  I53I,  and  the  discovery  and  conquest  of  Guatemala  by 
Alvarado,  the  invawon  of  Florida  t>y  De  Soto,  and  of  Nueva  Granada 
by  Quesada,  followed  in  rapid  succusioii.  llie  first  detailed  account 
of  the  west  coast  of  South  America  was  written  by  a  keenly  observant' 
old  soldier,  Pedro  de  Cieza  de  Leon,  who  WM  travelltnK  in  SoutJi 
America  from  1533  to  1390,  and  published  his 'stray  at  Seville 
in  1553. 

llie  great  desire  of  the  Spanish  government  at  that  time  was 
to  find  a  westward  route  to  the  Moluccas.   For  this  purpose  Juan 


Diaz  de  Solis  was  de^tched  in  October  1515.  and  in 
15 16  he  discovered  the  mouth  of  the  Rio  de  la 
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Plata.  He  was,  however,  killed  by  the  natives,  and  his 
ships  returned.  In  the  f6llowing  year  the  Portuguese  Ferdinando- 
Magalhaes,  familiarly  known  as  Magellan,  laid  before  Charles  V., 
at  Valladolid,  a  schema  for  reaching  the  Spice  Islands  by  sailing 
westward.  He  started  on  the  21H  of  September  1519,  entered  the 
strait  which  now  bears  his  name  in  October  1590,  worked  his  way' 
tliroagh  betweto  Patagonia  and  Tierra  del  Fucgo,  and  entered  on 
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the  vast  Pacific  which  he  crossed  without  nghting  any  of  its  in* 
numerable  island  groups.  This  was  unquestionably  the  greatest  of 
the  voyages  which  followed  from  the  impulse  of  Prince  Henry,  and  it 
was  rendered  possible  only  by  the  magnificent  courage  of  me  com- 
mander in  spite  of  rebellion,  mutiny  and  starvation.  It  was  the 
6th  of  March  1531  when  he  reached  the  Ladrone  Islands.  Thence 
Magdlan  proceeded  to  the  Philippines,  and  there  bis  career  ended 
in  an  unimportant  encounter  wiui  hostile  natives.  Eventually  a 
Biacayan  named  Sebastian  del  Cano,  sailii^  home  by  way  of  the 
Cape  of  Good  Hope,  reached  San  Lucar  in  command  of  the  *'  Vic- 
tona '*  on  the  6th  of  September  1523.  with  eighteen  survivors; 
this  one  ship  of  the  squadron  which  sailed  on  the  quest  succeeded 
in  accompU^i^  the  first  circumnavigation  of  the  globe.  Del  Cano 
was  received  with  great  distinction  by  the  emperor,  who  granted 
him  a  globe  for  his  crest,  and  the  motto  Primus  arcumdedisti  me. 
-  ■  While  the  Spaniards   were   circumnavigatiiv  the 

^     world  and  completing  their  knowledge  of  the  coasts  of 
mot  Gentral  and  South  America,  the  Portuguese  were  actively 
tt*  Bart.    ei^e^K^  o&  umilar  work  as  regards  Jurica  and  the  East 
Indies. 

With  Abyssinia  the  mission  of  Covilh3o  led  to  further  intercourse. 
In  April  1520  Vasco  da  Gama,  as  viceroy  of  the  Indies,  took  a  fleet 
into  the  Rra  sea,  and  landed  an  embas^r  conusting  of  Dom  Rodr^ez 
de  Lima  and  Father  Francisco  Alvarez,  a  priest  whose  detailed  narra- 
tive is  the  earliest  and  not  the  least  interesting  account  we  possess 
of  Abyssinia.  It  was  not  until  1526  that  the  embassv  was  dismissed ; 
and  not  many  years  afterwards  the  negus  entreated  the  help  of  the 
Portuguese  against  Mahommedan  invaders,  and  the  viceroy  sent  an 
expeditionary  force,  commanded  by  his  brother  Cristoforo  oa  Gama, 
mth  4SO  musketeers.  Da  Gama  was  taken  prisoner  and  killed,  but 
his  fmlowers  enabled  the  Christrans  of  Abyssinia  to  t&pia  their 
power,  and  a  Jesuit  mission  remained  in  the  country,  llie  Portu- 
guese also  established  a  close  connexion  with  the  kingdom  of  Congo 
on  the  west  side  of  Africa,  and  obtained  much  information  respecting 
the  interior  of  the  continent.  Duarte  Lopez,  a  Portuguese  settled 
in  the  countiy,  was  sent  on  a  mission  to  Rome  by  the  king  of  Con^o, 
and  Pope  Sixtus  V.  caused  him  to  recount  to  his  chamberlain, 
Felipe  Hgafetta,  alt  he  had  learned  during  the  nine  years  he  had  been 
in  Africa,  from  1578  to  1587.  This  narrative,  under  the  title  of 
Description  of  the  Kingdom  of  Congo,  was  published  at  Rome  by 
Ptgafetta  in  IS9I'  A  map  was  attached  on  which  several  great 
equatorial  lakes  are  shown,  and  the  empire  of  Monomwezi  or  Un- 
yamwezi  is  laid  down.  The  most  valuable  work  on  Africa  about 
this  time  is,  however,  that  written  by  the  Moor  Leo  Africanus  in 
the  early  part  of  the  J6th  century.  Leo  travelled  extensively  in 
the  north  and  west  of  Africa,  and  was  eventually  taken  by  furates 
and  sold  to  a  niaster  who  presented  him  to  Pope  Leo  X.  At  the 
pope's  desire  he  translated  his  work  on  Africa  into  Italian. 

In  Further  India  and^  the  Malay  Archipelago  the  Portuguese 
acquired  predominating  influence  at  sea,  establisbing  factories  on 
the  Malabar  coast,  in  the  Persian  Gulf,  at  Malacca,  and  in  the  Spice 
Islands,  and  extending,  the^  commercial  enterprises  from  the  Red 
sea  to  China.  Th«r  missionaries  were  received  at  the  court  ot 
AldNir,  and  Benedict  Goes,  a  native  of  the  Azores,  was  despatched 
on  a  journey  overland  from  Agra  to  China.  He  started  in  1603, 
and,  after  traversing  the  kast-known  parts  of  Central  Asia,  he 
reached  the  confines  of  China.  He  appears  to  have  ascended  from 
Kabul  to  the  plateau  of  the  Pamir,  and  thence  onwards  by  Yarkand, 
Khotan  and  Aksu.  He  died  00  the  journey  in  March  1607;  and 
thus,  as  one  of  the  brethren  pronounced  ois  ejntaph,  "  seeking 
Cathay  he  found  heaven." 

The  activity  and  love  of  adventure,  which  became  a  pas^on  for 
two  or  three  generations  in  Spain  and  Portugal,  spread  to  other 
gm^mm^  countries.  It  was  the  spirit  of  the  aae;  and  Ei^land, 
^^^^^  Holland  and  France  were  fired  by  it.  English  enterprise 
Pff0^^  was  first  aroused  by  John  and  Sebastian  Cabot,  father 
and  son,  who  came  from  Venice  and  settled  at  Bristol 
in  the  time  trf  Henry  VII.  The  Cabots  received  a  patent  in  1406, 
empowerii^c  them  to  seek  unknown  lands;  and  John  Cabot  dis- 
covered  Neivfoundland  and  part  of  the  coast  of  America.  Sebastian 
afterwards  made  a  voyage  to  Rio  de  la  Plata  in  the  service  of  Spain, 
but  he  returned  to  £.ngland  in  1548  and  received  a  pension  from 
Edward  VI.  At  his  suggestion  a  voyage  was  undertaken  for  the  dis- 
covery of  a  north-east  passage  to  Cathay,  with  Sir  Hugh  Willoughby 
as  captain-graeial  of  the  fleet  and  lUchard  Chancellor  as  pilot* 
major.  They  sailed  in  May  1553,  but  Willoughby  and  all  his  crew 
penahed  on  the  Lapland  coast.  Chancellor,  however,  was  more 
fortunate.  He  readied  the  White  Sea,  performed  the  joumey 
overland  to  Moscow,  whes'e  he  was  well  received,  and  mav  be  said 
to  have  been  the  founder  of  the  trade  between  Russia  and  England. 
He  returned  to  Archangel  and  brought  his  ship  back  in  safety  to 
England,  On  a  second  voyage,  in  1556,  Chancellor  was  drowned ; 
and  three  subsequent  voyages,  led  by  Stephen  Burrough,  Arthur 
Pet  and  Charles  Jackman,  in  small  craft  of  50  tons  and  under, 
carried  on  an  examination  of  the  straits  which  lead  into  the  Kara 
sea. 

The  French  followed  closely  on  the  track  of  John  Cabot,  and 
Norman  and  Breton  fishermen  frequented  the  banks  of  Newfound- 
land at  the  beginning  cif  the  i6th  century.  1524  Fiaaeis  1.  sent 
Giovanni  da  Verazzano  of  Florence  on  an  expedition  tH  discovery 


to  the  coast  of  North  America;  and  the  detaib  of  his  voyage  were 
embodied  in  a  tetter  addressed  by  him  to  the  king  of  France  from 
Dieppe,  in  July  1534.  In  1534  Jacques  Cartier  set  out  to  continue 
the  discoveries  of  Verazzano,  and  visited  Newfoundland  and  the 
Gulf  of  St  Lawrence.  In  the  following  year  he  made  another 
voy^e,  discovered  the  island  of  Anticosti,  and  ascended  the  St 
Lawrence  to  Hochelaga,  now  Montreal.  He  returned,  after  passing 
two  winters  in  Canada;  and  on  another  occanon  he  also  failed  to 
establish  a  oilony.  Admiral  de  Coligny  made  several  unsuccessful 
endeavours  to  form  a  colony  in  Florida  under  Jean  Ribault 
of  Dieppe,  Ren6  de  Laudonnidre  and  others,  but  the  settlers 
were  furiously  assailed  by  the  Spaniards  and  the  attempt  was 
abandoned. 

The  reign  of  Elizabeth  is  famous  for  the  gallant  enterprises  that 
were  undertaken  by  sea  and  land  to  discover  and  bring  to  l^ht  the 
unknown  parts  of  the  earth.    The  great  promoter  of  xbmBMxa- 
geographical  discovery  in  the  Elizabethan  period  was 
Richard  Hakluyt  (1553-1616),  who  was  active  in  the  for- 
mation  of  the  two  companies  for  colonizing  Virginia  in 
1606;  and  devoted  his  life  to  encouraging  and  recording  similar 
undertakings.    He  published  much,  an  dleft  many  valuable  papers 
at  his  death,  most  (A  which,  together  with  many  other  narratives, 
were  published  in  1633  in  the  great  work  of  the  Rev.  Samuel  Purchas, 
entitled  Hakluylus  Posthumiu,  or  Purchas  kis  PUmmes. 

It  is  from  these  works  that  our  knowledge  of  the  gallant  deeds  of 
the  Eiu[lish  and  other  explorers  of  the  Elizabethan  age  is  mainly 
deriveoT  The  great  and  splendidly  illustrated  collections  of  voyages 
and  travels  of  Theodorus  de  Brv  and  Hulsius  served  a  similar  useful 
purpose  on  the  continent  of  Europe.  One  important  object  of 
English  maritime  adventurers  of  those  days  was  to  discover  a  route 
to  Cathay  by  the  north-west,  a  second  was  to  settle  Virginia,  and  a 
third  was  to  raid  the  Spanish  settlements  in  the  West  Indies.  Nor 
was  the  trade  to  Muscovy  and  Turkey  neglected;  while  latterly 
a  resolute  and  successful  attempt  was  made  to  establish  direct 
commercial  relations  with  India. 

The  conception  of  the  north-western  route  to  Cathay  now  leads 
the  story  of  exploration,  for  the  first  time  as  far  as  important  and 
sustained  efforts  are  concerned,  towards  the  Arctic  seas.  This  part 
of  the  story  is  fully  told  under  the  headii^  of  Polar  Regions,  and 
only  the  names  of  Martin  Frobisher  (1576),  John  Davis  (1585), 
Henry  Hudson  (1607)  and  William  Baffin  (1616)  need  be  mentioned 
here  in  order  to  preserve  the  complete  conspectus  of  the  history  of 
discoveiy.  The  Dutch  emulated  the  British  in  the  Arctic  seas  during 
this  period,  directing  their  efforts  mainly  towards  the  discovery  of 
a  north-east  uusage  round  the  northern  end  of  Novaya  Zemlya; 
and  William  Barents  or  Barendsz  (1594-1997)  is  the  most  famous 
name  in  this  connexion,  his  boat  voyage  along  the  coast  of  Novaya 
Zemlya  after  losing  his  ship  and  winterii^  in  a  high  latitude,  being 
one  of  the  most  remarkable  achievements  in  polar  annals. 

Many  Er^Ush  voyages  were  also  made  to  Guinea  and  the  West 
Indies,  and  twice  Enghsh  vessels  followed  in  the  track  of  Magellan, 
and  circumnavigated  the  globe.  In  1577  Francis  Drake,  who  had 
previously  served  with  Hawkins  in  the  West  Indies,  undertook  his 
celebrated  voyage  round  the  world.  Reaching  the  Pacific  through 
the  Strait  of  Magellan,  Drake  proceeded  northward  along  the  west 
coast  of  America,  resolved  to  attempt  the  discovery  of  a  northern 
passage  from  the  Pacific  to  the  Atlantic.  The  coast  from  the 
southern  extremity  of  the  Californian  peninsula  to  Cape  Mendocino 
had  been  discovered  by  Juan  Rodriguez  Cabrillo  and  Francisco  de 
Ulloa  in  15^9.  Drake  s  discoveries  extended  from  Cape  Mendocino 
to  48°  N.,  in  which  latitude  he  gave  up  his  quest,  sailed  across  the 
Pacific  and  reached  the  PhiHppme  Islands,  returning  home  round 
the  Cape  of  Good  Hope  in  1580. 

Thomas  Cavendish,  emulous  of  Drake's  example,  fitted  out  three 
vessels  for  an  expedition  to  the  South  sea  in  1586.  He  took  the . 
same  route  as  Drake  along  the  west  coast  of  America.  From  Cape 
San  Lucas  Cavendish  steered  across  the  Pacific,  seeing  00  land  until 
he.reached  the  Ladrone  Islands.  He  returned  to  Finland  in  1588. 
The  third  English  voyage  into  the  Pacific  was  not  so  fortunate. 
Sir  Richard  Hawkins  (1993)  on  reaching  the  bay  of  Atacames,  in  i "  N. 
in  1594,  was  attacked  by  a  Spanish  fleet,  and,  after  a  desperate 
naval  engagement,  was  forced  to  surrender,  Hawkins  declared 
his  object  to  be  discovery  and  the  survey  of  unknown  lands,  and 
his  voy^ige,  though  terminating  in  disaster,  bore  good  fruit.  The 
Observations  of  Sir  Richard  Hawkins  in  his  Voyage  uUo  the  South  Sea, 

SuUished  in  1633,  are  very  valuable.  It  was  long  before  another 
ritish  ship  entered  the  Pacific  Ocean.  Sir  John  Narborough  took 
two  ships  through  the  Strait  of  Magellan  in  1670  and  toudied  on 
the  coast  of  Chile,  but  it  was  not  untifibSs  that  Damfuer  sailed  over 
thepart  of  the  Pacific  where  Hawkins  met  his  defeat. 

The  exploring  enterprise  of  the  Spanish  nation  did  not  wane 
after  the  conquest  of  Peru. and  Mexico,  and  the  acquiution  of  the 
vast  eminre  of  the  Indies.  It  was  spurred  into  renewed  activity 
by  the  audacity  of  Sir  John  Hawldns  in  the  West  Indies,  and  by 
the  appearance  <tf  Drake,  Cavendish  and  Richard  Hawkins  in  the 
Pacific. 

In  the  interior  of  South  America  the  S^nish  conquerors  had 
exi^red  the  region  of  the  Andes  from  the  isthmus  of  Panama  to 
Chile.  Pedro  de  Valdivia  in  1540  made  an  euiedition  into  the 
country  of  the  Araucanian  Indians  of  Chile,  ana  way  the  first  to 


Digitized  by 


PROGRESS] 


GEOGRAPHY 


627 


explore  the  eastern  base  of  the  Andes  in  what  is  now  Argentine 
Pati^aia.  In  1541  Francisco  de  Ortfana  disoovend  the  whole 
course  of  the  Amaton  from  its  source  in  the  Andes  to  the  Atlantic 
Aaecond  voy^ontbe  Amaronwasmadein  1561  bv  the  mad  pinte 
Lope  de  Aniirre;  but  it  was  not  until  1639  that  a  luU  accoant  was 
written  of  the  great  river  by  Father  Cristoval  de  Acutei  rAA  ascended 
it  from  its  mouth  and  reached  the  city  of  Quito, 

The  voyage  of  Drake  across  the  ractfic  was  preceded  by  that  at 
Alvaro  de  Mendafla,  who  was  despatched  from  Peru  in  7567  to 
«u  iMMfm  discover  the  great  Antarctle  continent  which  was  believed 
^fh!r^  to  extend  far  northward  Into  the  South  sea,  the  search 
for  which  now  became  one  of  the  leading  motives  of 
expkiratian.  After  a  voyage  of  eighty  days  across  the 
Pacific,  Mendafia  discovered  the  Scnomon  Islands;  and  the  expedi- 
tion returned  in  safety  to  Callao.  The  appearance  of  Drake  on 
the  Peruvian  coaat  led  to  an  e:q)edition  beimr  fitted  out  at  Callao, 
to  go  in  chase  of  him,  under  the  command  of  Pedro  Sarmient&  He 
nifed  from  Callao  in  October  1579,  and  made  a  careful  whreyfoi 
the  Strait  o(  Magellan,  with  the  ofcnect  of  fortifying  that  entrance 
to  the  South  sea.  The  colony  whtcn  he  afterwards  took  out  from 
Spain  was  a  complete  failure,  and  ie  only  remembered  now  from  the 
name  of  "  Port  Famine,"  which  Cavendish  gave  to  the  site  at  whidb 
he  found  the  atarving  remnant  iA  Sarmiento's  settlers.  In  June 
1595  Mendafia  sailed  mnn  the  coast  of  Pern  in  ooounaad  of  a  second 
expedidon  to  ccdoniie  the  Solomon  I^ndn.  -  After  discorering  the 
Blarquesas,  he  reached  the  island  of  Santa  Cni£  of  evif  memory, 
where  be  and  many  of  the  settlers  died.  His  young  widow  took 
command  of  the  survivors  and  t»oa^  them  safely  to  Manila. 
The  viceroys  of  Peru  still  persevered  in  their  attempt*  to  plant  a 
oolon)^  in  uie  hypothetical  southern  continent.  ^  Pedro  Femandec 
de  Quiroat  who  was  pilot  under  Mendafta  and  Luis  Vaec  de  Torres, 
were  sent  in  command  of  two  sh^  to  continue  the  work  of  explora- 
tion. They  sailed  from  Callao^  in  December  1605,  and  discovered 
several  islands  of  the  New  Hebrides  group.  They  anchored  in  a  bay 
(rf  a  targe  island  which  Quiros  named  "  Australia  del  Espiritn  Santo. 
From  tliis  place  Quiros  returned  to  America,  but  Torres  continued 
the  voyage,  passed  through  the  strait  between  Australia  and  New 
Gu  inea  wnich  bears  his  name,  and  explored  and  mapped  the  southern 
and  eastern  coasts  of  New  Guinea. 

The  Portuguese,  in  the  early  part  the  17th  century  (157^ 
1640),  were  under  the  dominion  of  Spain,  and  their  enterprise  was 
to  some  extent  damped ;  but  their  missionaries  extended  geomphical 
knowledge  in  Africa.  Father  Francisco  Paezacquired  great  mfmence 
in  Abyssmia,  and  explored  its  highlands  from  1600  to  1623.  Fathers 
Mendez  and  Lobo  traversed  the  deserts  between  the  coast  of  the 
Red  sea  and  the  mountains,  became  acquainted  with  Lake  Tsana, 
and  discovered  the  sources  of  the  Blue  Nile  in  1624-1633. 

But  the  attention  of  the  Portuguese  was  mainly  devoted  to  vain 
attempts  to  maintain  their  monopoly  of  the  trade  d  India  against 
^-  .  the  powerful  rivalry  of  the  EngUsh  and  Dutch.  The 
i^otmi  Ei^fish  enterprises  were  persevering,  conrinuous  and 
WBMMt.  guccessful.  Jamee  Lancaster  made  a  vm'^:e  to  the  Indian 
Ocean  from  1S91  to  1594;  and  in  1599  the  merchants  and  adven- 
turers of  London  resolved  to  form  a  company,  with  the  object  of 
estaUishing  a  trade  with  the  East  Indies.  On  the  sist  of  Deeembo' 
1599  Queen  Elizabeth  granted  the  charter  of  incorporation  to  the 
^st  India  Company,  and  Sir  James  Lancaster,  one  of  the  directors, 
was  appointed  general  of  their  first  fleet.  He  was  accompanied 
by  John  Davis,  the  great  Arctic  navigator,  as  pilot-major.  ■  This 
voyage  was  eminently  successful.  The  shira  touched  at  Achin  in 
Sumatra  and  at  Java,  retumiiq;  with  full  ladings  of  pepner  in  1603. 
The  second  vovage  was  commanded  bv  Sir  Hury  Mndleton;  but 
it  was  in  the  third  voyage,  under  Keeunge  and  Hawkins,  ibat  tite 
mainland  of  India  was  fint  reached  in  1607.  Captain  Hawkins 
landed  at  Surat  and  travelled  overland  to  Agra,  passing  some  time 
at  the  court  of  the  Great  Mc^U  In  the  voyage  of  Sir  Edward 
Michelborne  in  1605,  John  Davis  lost  his  life  ina  fight  witha  Japanese 
junk.  The  eighth  voyage,  led  by  Captain  Saris,  extended  the 
operations  of  the  company  to  Japan;  and  in  1613  the  Japanese 
government  granted  privileges  to  the  company;  but  the  British 
retired  in  1633,  giving  up  their  factory.  The  chief  result  of  this 
early  intercourse  between  Great  Britain  and  Japan  wasthemteresting 
series  of  letters  written  by  William  Adams  from  161 1  to  1617.  From 
the  tenth  voyage  of  the  East  India  Company,  commanded  by 
Captain  Best,  who  left  England  in  i6ta,  dates  the  establishment  of 
permanent  British  factories  on  the  coast  of  India,  it  was  Captain 
Best  ndio  secured  a  regular  ^irmdff  for  trade  fioBi  the  Great  Mogul. 
From  that  time  a  Aeet  was  despatched  every  year,  and  the  company's 
operations  greatly  increased  geographical  knowledge  of  India 
and  the  Eastern  Archipelago.  British  visits  to  Eastern  countries, 
at  this  time,  were  not  confined  to  the  voyages  of  the  company. 
Journeys  were  also  made  by  land,  and,  among  others,  the  enter* 
tainii^  author  of  the  Crudituz,  Thomas  Coryate,  of  Odcombe  in 
Somersetshire,  wandered  on  foot  from  France  to  India,  and  died 
(1617)  in  the  company's  factory  at  Surat.  In  1561  Anthony  Jcnkin- 
80D  arrived  in  Persia  with  a  letter  from  Quaen  Elizabeth  to  the  shah. 
He  travelled  through  Rusua  to  Bokhara,  and  returned  by.  the 
Caspian  and  Volga.  In  1579  Christoi^er  Burroughs  built  a  ship 
at  NizhnKr  Noi^orod  and  traded  across  the  Caspian  to  Bakn;  and 
ia  1598  Sir  Anthony  and  Robert  Shirley  arrived  in  Persia,  aitd 


Robert  wu  afterwards  sent  by  the  diah  to  Eurrae  as  his  ambasssdw. 
He  was  followed  by  a  Spanish  mlsrfon  under  Garcia  de  Klva,  who 
wrote  an  Interesting  account  ctf  his  travds;  and  to  "Sir  Dormer 
Cotton's  mission^  in  1638,  we  Afe  indebted  for  ^  Thomas  Herbut'e 
charming  narrative.  In  like  manner  Sir  Thomas  Roe's  miwioo 
to  India  resulted  not  only  ih  a  large  collection  of  valuable -reports 
and  letters  of  his  own,  but  also  in  the  detiailed  account  of  his  chaplain 
Terry.  But  the  most  learned  and  intelligent  traveller  in  the  East, 
durii^  tike  17th  century,  was  the  German,  Engelbrecht  Kaonpfer, 
who  accompanied  an  embassy  to  Persia,  4ti  1684,  and  was  afterwartto 
a  surgeon  m  the  service  erf  the  Dutch  ^st  India  Company.  He 
was  in  the  Persian  GuU,  India  and  Java,  and  re«ded  icft  more  than 
two  yeara  in  Japan,  of  which  he  wrote  a  history. 

The  Dutch  nation,  as  soon  as  it  was  emancipated  from  Spanish 
tyranny,  displayed  an  amount  of  enterprise,  which,  for  a  long  time, 
was  fully  equal  to  that  of  the  British.  The  Arctic  voyages  -  .  ^ 
of  Barents  were  qnicUv  followed  by  the  establishment  of 
a  Dutch  East  India  0>mpany;  and  the  Dutch,  ousting 
the  Portuguese,  not  oafy  established  factories  on  the  ""T'^ 
mainland  of  India  and  in  J^>aa,  but  acquired  a  preponder- 
ating  influence  throughout  the  Malay  Archipelago.  !n  1583  Jan 
Hugen  van  Linschoten  made  a  voyage  to  India  with  a  Portuguese 
fleet,  and  his  full  and  graphic  descriptions  of  India,  Africa,  China 
and  the  Mafaiy  Ardiipelago  must  have  been  of  no  small  use  to  his 
countrymen  in  then-  distant  voyages.  The  first  dt  the  Dutch  Indian 
voyages  was  performed  by  ships  which  sailed  in  April  1595,  and 
rounded  the  Cape  of  Good  Hope.  A  second  large  Dutch  fleet  sailed 
in  1598;  and,  so  eager  was  the  republic  to  extend  her  commerce 
over  nie  world  that  another  fleet,  coasting  of  five  riiips  of  Rotter- 
dam, was  sent  in  the  same  year  bv  way  of  Magellan's  Strait,  under 
Jacob  Mahu  as  admiral,  with  WHllam  Adams  as  f^ot.  Mahn  died 
on  the  passage  out,  and  wu  succeeded  by  Kmon  ^  Cordea,  who 
was  killed  on  the  coast  of  Chile.  In  September  1509  the  fleet  had 
entered  the  Pacific.  The  ships  were  tiien  steered  direct  for  Japan, 
and  anchored  ofi  Bunco  in  April  1600.  In  the  same  year,  1598,  a 
third  expedition  was  despatched  under  Oliver  van  Noort,  a  native 
of  Utrecat,  but  the  voyage  contributed  nothing  to  geography.  The 
Dutch  Conqnny  in  I614  i^in  reserved  to  send  a  fleet  to  the  Moluccas 
by  the  westward  route,  and  Joris  Spilbergen  was  appointed  to  the 
command  as  adirara),  with  a  commission  from  the  States-General. 
He  was  furnished  with  four  ships  <rf  Amsterdam,  two  of  Rotterdam 
and  one  from  Zedand.  On  the  6th  of  May  1615  Spilbei^n  entered 
the  Pacific  Ocean,  and  touched  at  several  places  on  the  coast  of  Chile 
and  Peru,  defeating  the  Spanish  fleet  in  a  naval  engagement  off 
Chilca.  After  plundering  Vayta.  and  making  requisitions  at  Acapulco, 
the  Dutch  fleet  crossed  the  Pacific  and  reached  the  Moluccas  in 
March  1616. 

The  Dutch  now  resolved  to  discover  a  passage  into  the  I^cific 
to  the  south  of  Tierra  del  Fuego,  the  insular  nature  of  which  Iiad 
been  ascertained  by  Sir  Francis  Drake.  TTie  vessels  fitted  out  for 
this  purpose  were  the  "  Eendracht,"  of  360  tons,  commanded  by 
Jacob  Lemaire,  and  the  *' Hoorti,"  of  iio  tons,  under  Willem 
Schouten.  They  sailed  from  the  Texel  on  the  14th  of  June  1615, 
and  by  the  aoth  of  January  1616  they  were  south  of  the  entrance 
of  Mt^lan's  Strait.  Passing  throu^  the  strait  of  Lemaire  they 
came  to  the  southern  extremity  of  Tierra  del  Fuego,  which  was 
named  Cape  Horn,  in  honour  of  the  town  of  Hoom  in  West  Friesland, 
of  which  Schouten  was  a  native.  They  passed  the  cape  on  the  31st 
of  January,  encountering  the  usnal  westerly  winds.  The  great  merit 
of  this  discovery  of  a  second  passage  into  the  South  sea  lies  in  the 
fact  that  it  was  not  accidental  or  unforeseen,  but  was  due  to  the 
sagacity  of  those  who  deigned  the  voyage.  On  the  ist  of  March 
the  Dutch  fleet  mfated  the  island  of  Juan  Fernandez;  and,  having 
crossed  the  Pacific,  the  exploicre  saued  aking  the  north  coast  at 
New  Guinea  and  arrived  at  the  Moluccas  on  the  17th  of  September 
1616. 

There  were  several  early  indications  of  the  existence  of  the  great 
Australian  ctmrinent,  and  the  Dutdi  endeavoured  toobtain  further 
knowledge  concerning  the  country  and  its  extent;  but  only  its 
northern  and  western  coasts  had  been  visited  before  the  time  fA 
Governor  van  Diemen.  Dirk  Hartog  had  been  on  the  west  coast 
in  latitude  26**  so' S.  m  1616.  Pelsert  struck  on  a  reef  called  '*  Hout- 
man's  Abrolhos  "  on  the  4th  of  June  1629.  In  16^7  the  Dutch 
captain  Vlamin^  landed  on  the  west  coast  of  Austi^lia,  then  called 
New  Holland,  in  31°  43'  S.,  and  named  the  Swan  river  from  the  black 
swans  he  discovered  there.  In  1642  the  governor  and  council  of 
Batavia  fitted'  out  two  ships  to  prosecute  the  discovery  of  the  south 
land,  then  bdieved  to  be  part  of  a  vast  Antarctic  continent,  and 
cntnwted  the  command  to  Captain  Abel  Jansen  Tasman.  This 
voyage  proved  to  be  the  most  important  to  geography  that  had  been 
undertaken  since  the  first  circumnavigation  of  the  globe.  Tasman 
sailed  from  Batavia  in  1642,  and  on  the  24th  of  November  sighted 
high  knd  in  4:j<*  30'  S.,  wlueh  was  named  van  Diemen's  Land,  and 
after  landing  then  wocceded  to  the  discovery  of  western  coast 
of  New  Zealand ;  at  liist  called  Staten  Land,  and  supposed  to  be  con- 
nected with  the  Antaicric  continent  from  which  this  voyage  proved 
New  HoUand  to  be  separated.  He  then  reached  Tongatabu,  one 
of  the  Friendly  Islands  of  Cook;  and  returned  by  the  north  coast 
of  New  Guinea  to  Batavia.  In  1644  Tasman  nadea  secmd  voyage 
to  efltect  a  fuller  discovery  of  New  Guinea. 
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The  French  directed  their  enterprise  more  in  the  direction  of 
North  America  than  of  the  Indies.  One  of  their  most  distinguished 
Avaei  la  explorers  was  Samuel  Champlain,  a  captain  in  the  oavy, 
/tatdi  ^"'^>  ^^^^  ^  remarkable  journey  throueh  Mexico  and  the 
Amatkm.    West  Indies  from  1590  to  1603,  established  his  historic 

connexion  with  Canaoa,  to  the  geographical  knowledge 
of  which  be  made  a  very  lai:ge  addition. 

The  principles  and  methods  of  surveying  and  position  finding 
had  by  this  tune  become  veil  advanced,  and  the  meet  remarkable 
iWfiriM-  example  of  the: early  application  of  these  im{m>yemeot8 
gffgg  is  to  be  found  in  the  airvey  of  China  by  Jesuit  missionaries, 
ttefiut    They  first  prepared  a  map  <A  the  country  round  Peking, 

which  waa  submitted  to  the  emperor  Kai^-ht,  and, 
betnc  ntisfied  with  the  accuracy  of  the  European  method  of  aurvey- 
iag,  ne  resolved  to  have  a  nirver  made  ctf  tne  wh<de  empice  on  the 
same  mindples.  This  great  wmlc  was  b^n  in  July^  1708,  and  the 
compTeted  maps  were  presented  to  the  emperor  in  1718.  The 
records  preserved  in  each  city  woe  examined,  topc^:raphical  infor- 
mation was  diligently  collected,  and  the  Jesuit  fathers  checked  their 
triai^lation  by  meridian  altitudes  of  the  sun  and  pole  star  and  by  a 
mt«n  of  raneasurements.  ■  The  result  was  a  more  accurate  map  of 
China  than  existed,  at  that  time,  of  any  country  in  Europe.  Kan^-hi 
next  ordered  a  umilar  map  to  be  made  of  Tibet,  the  survey  bong 
executed  by  two  lamas  who  were  carefully  trained  as  surveyors 
by  the  Jesuits  at  Peking.  From  these  aurvcqn  were  constructed 
the  well-known  maps  which  were  fwimded  touuhalde,  and  which 
D'AnviUe  utilized  for  his  atlas. 

Several  European  misuonaries  had  previously  found  thdr  way 
from  Imlia  to  Tibet.  Antonio  Andrada,  in  1624,  was  the  first 
n»  JVa  European  to  enter  Tibet  since  the  visit  of  Friar  Odoric 
e^alaiy,     ^  13^5-    I'^e        journey  was  that  of  Fathers  Grueber 

and  Dorville  about  1660,  who  succeeded  in  ^ssing  from 
China,  through  Tibet,  into  India.  In  1715  Fathers  Desideri  and 
Freyre  made  their  wa^  from  Agra,  across  the  Himalayas,  to  Lhasa, 
and  the  Capuchin  Friar  Orazio  della  Penna  resided  in  that  city 
from  173s  until  1747.  But  the  most  remarkable  journey  in  this 
direction  was  performed  by  a  Dutch  traveller  named  Samuel  van  de 
Putte.  He  Idft  Holland  in  1718,  went  by  land  through  Persia  to 
India,  and  eventually  made  his  w^y  to  Lhasa,  where  he  resided  for  a 
long  time.  He  went  thence  to  China,  returned  to  Lhasa,  and  was 
in  India  in  time  to  be  an  eye-witnesa  of  the  sack  of  Delhi  by  Nadir 

Shah  in  1737.    In  1743  he  left  India  and  died  at  Batavia 

on  the  27th  of  September  1745.  The  premature  death 
of  this  illustrious  traveller  ia  the  more  to  be  lamented  because  his 
vast  knowledge  died  with  him.  Two  English  missions  sent  by 
Warren  Hastings  to  Tibet^  one  led  by  Geoi^  Bogle  in  1774,  and  the 
other  by  Captam  Turner  in  1783,  complete  Hbetan  explwation  in 
the  l8th  century. 
From  Persia  much  new  information  was  sup^ied  by  Jean  Chardin, 

Iean  Tavernier,  Charles  Hamilton,  Jean  de  Thdvenot  and  Father 
ude  Krusinski,  and  by  English  traders  on  the  Caspian.  In  1738 
ohn  Elton  traded  bi^ween  Astrakhan  and  the  Persian  port  of 
:nzell  on  the  Caspian,  and  undertook  to  build  a  fieet  for  Nadir 
Shah.  Another  Engliso  merchant,  named  Jonas  Hanway,  arrived 
at  Astrabad  from  Russia,  and  travelled  to  the  camp  of  Nadir  at 
Kazvin,  One  lastine  and  valuable  result  of  Hanway's  wanderings 
was  a  charming  book  of  travels.  In  1700  Guillaume  Delisle  pub- 
lished his  map  of  the  continents  of  the  Old  World;  and  his  sucoessor 
O'Anville  produced  his  map  of  India,  in  1752.  D'Anville's  map 
contained  all  that  was  then  known,  but  ten  years  afterwards  Major 
Rennell  began  his  surveying  labours,  which  extended  over  the 
period  from  1763  to  1782.  His  survey  covered  an  area  900  m.  long 
by  300  wide,  from  the  eastern  confines  of  Bengal  to  Agra,  and  from 
the  Himalayas  to  Calpi.  Rennell  was  indefatigable  iii  collecting 
geographical  information;  his  Bengal  atlas  appeared  in  1781,  his 
famous  map  of  India  in  1788  and  the  memoir  in  1792.  Surveys 
were  also  made  along  the  Indian  coasts. 

Arabia  received  very  careful  attention,  in  the  iSth  century, 
from  the  Danish  scientific  mission,  which  included  Cansten  Niebuhr 
among  its  members.  Niebuhr  landed  at  Loheia,  on  the  coast  of 
Yemen,  in  December  1762,  and  went  by  land  to  Sana.  All  the  other 
members  of  the  mission  died,  but  he  proceeded  from  Mokha  to 
Bombay.  He  then  made  a  journey  throi^h  Persia  and  Syria  to 
Constantinrale,  returning  to  Copenhagen  in  1767.  His  valuable 
work,  the  uescriptioH  of  Arabia,  was  published  in  1773,  and  was 
followed  in  1774-1778  by  two  volumes  of  travels  in  Awa.  The  great 
traveller  survived  until  1815,  when  he  died  at  the  age  of  eighty-two. 

James  Bruce  of  Kinnaird,  the  contemporary  m  Niebuhr,  was 
equally  devoted  to  Eaistem  travel;  and  his  principal  geographical 
AfrkM  Vfork  was  the  tracii^[  of  the  Blue  Nile  from  its  source  to 
*  its  junction  with  the  White  Nile.  Before  the  death  of 
hrucB  an  Afncan  Association  was  formed,  in  i^SS,  for  adtectiog 
information  respecting  the  interior  of  that  continent,  with  Major 
^nnell  and  Sir  Joseph  Banks  as  leading  members.  The  association 
first  employed  John  Ledyard  (who  had  previously  made  an  extra- 
ordinary journey  into  Siberia)  to  cross  Africa  from  east  to  west 
on  the  parall^  of  the  Niger,  and  William  Lucas  to  cross  the  Sahara 
to  Fezzan.  Lucas  went  from  Tripoli  to  Mesurata,  obtained  some 
information  respecting  Fezxan  and  returned  in  1789.  One  of  the 
chief  problems  uie  association  wished  to  solve  was  that  of  the  exist- 


ence and  course  of  the  river  Niger,  which  was  believed  by  some 
authorities  to  be  identical  with  the  Congo.  Mungo  Park,  then  an 
assistant  surgeon  of  an  Jndiaman,  volunteered  his  services,  which 
were  accepted  by  the  association,  and  in  1795  be  succeeded  ia 
reaching  tne  town  of  Segu  on  the  Niger,  but  was  prevented  from 
continuing  his  journey  to  Timbuktu.  Five  years  later  he  accepted 
an  offer  from  the  government  to  command  an  expedition  into  the 
interior  of  Africa,  tne  plan  being  to  cross  from  the  Gambia  to  the 
Niger  and  descend  the  latter  river  to  the  sea.  After  losing  most  of 
his  companions  he  himself  and  the  rest  perished  in  a  rapid  on  the 
Niger  at  Busa,  having  been  attacked  from  the  shore  by  order  of  a 
chief  who  thought  he  had  not  received  suitable  presents.  His  work, 
however,  had  established  the  fact  that  the  Niger  was  not  identical 
with  the  Congo. 

While  the  British  were  at  work  in  the  direction  of  the  N^r,  the 
Portuguese  were  not  unmindful  of  their  old  exploring  fame.  In 
1798  Dr  P.  J.  M.  de  Lacerda,  an  accomplished  astronomer,  vaa 
appointed  to  command  a  scientific  expedition  of  discovery  to  the 
north  of  the  Zambesi  He  started  in  July,  crossed  the  Muchenja 
Mountains^  and  reached  the  capital  of  the  Cazembe,  where  he  died 
of  fever.  Lacerda  left  a  valuaue  record  of  his  adventurous  journey ; 
but  with  Mungo  Park  and  Lacerda  the  history  ttf  African  ei^oratioa 
in  the  i8th  century  closes. 

In  South  America  scientific  exploration  was  active  during  this 
period.  The  great  geographical  event  of  the  century,  as  r^ards 
that  continent,  was  the  measurement  of  att  arc  of  the  soma 
meridian.  The  undertald^  was  proposed  by  the  French  j^mrtca. 
Academy  as  part  of  an  investigation  with  the  object 
of  ascertaining  the  length  of  the  dtgne  near  the  equator  and  near  the 
pole  respectively  so  as  to  determine  the  figure  of  the  earth.  A 
commission  left  Paris  in  1735,  consisting  of  Charles  Marie  de  la 
Condamine,  Pierre  Bouguer,  Louis  Godm  and  Joseph  de  Jussieu 
the  naturalist.  Spain  appointed  two  accomplished  naval  officers, 
the  brothers  UUoa,  as  coadjutors.  The  operarions  were  carried  on 
during  ^ht  yea.T8  on  a  plain  to  the  south  of  Quito;  and,  in  addition 
to  his  memoir  on  this  memorable  measurement.  La  Condamine 
collected  much  valuable  geographical  informatioa  during  a  voyage 
down  the  Amazon.  The  arc  measured  was  3*  7'  3''  in  lo^^; 
and  the  work  consisted  of  two  measured  bases  connected  by  a  series 
of  triangles,  one  nwth  and  the  other  south  of  the  equator,  on  the 
meridian  of  Quito.  Contemporaneously,  in  1738,  Pierre  Louia 
Moreau  de  Nlaupertuis,  Alexis  Claude  Clairaut,  Charles  Etienne 
Louis  Camus,  Pierre  Charles  Lemonoier  and  the  Swedish  phyucist 
Celmis  measured  an  arc  of  the  meridian  in  Lapland. 

The  British  and  French  governments  deq»atched  several  expedi* 
tions  of  discovery  into  the  Pacific  and  round  the  world  during  the 
1 8th  century.  They  were  preceded  by  the  wonderful 
and  romantic  voyages  of  the  buccaneers.  The  narratives  PmeUks 
of  such  men  as  Woodes  Rwera,  Edward  Davis,  George  f^^r^, 
Shelvocke,  Clipperton  and  William  Oampier,  can  never 
fail  to  interest,  while  they  are  not  witoout  gewraphical  value. 
The  works  of  Dampier  are  eapecialW  valuable,  and  tne  narratives 
of  William  Funnell  and  Lionel  Wafer  furnished  the  beat  accounts 
then  extant  of  the  Isthmus  oi  Darien.  Dampier's  literary  atnhty 
eventually  secured  for  him  a  commission  in  the  king's  service; 
and  he  was  sent  on  a  voyage  of  discovery,  during  which  he  explored 
part  of  the  coasts  of  Australia  and  New  Guinea,  and  discovered  the 
strait  which  bears  his  name  between  New  Guinea  and  New  Britain, 
returning  in  1701.  In  1731  Jacob  Rx^^ewein  was  despatched  on  a 
voj^ige  of  some  importance  across  tlie  Pacific  by  the  Dutch  West 
India  Company,  during  which  he  discovered  Earter  Island  on  the 
6th  of  April  1722. 

The  voyage  of  Lord  Anson  to  the  Pacific  in  1 740-1 744  was  of  a 
predatory  character,  and  he  lost  more  than  half  his  men  from  scurvy ; 
while  it  18  not  pleasant  to  reflect  that  at  the  very  time  when  tne 
French  and  Spaniards  were  measuring  an  arc  of  the  meridian  at 
Quito,  the  British  under  Anson  were  pillagins  along  the  coast  fA  the 
Pacific  and  burning  the  town  of  Payta.  But  a  romantic  interest 
attaches  to  the  wreck  of  the  "  Wager,"  one  of  Anson's  fleet,  on  a 
desert  island  near  Chiloe,  for  it  bore  fruit  in  the  charming  narradve 
of  Captain  John  Byron,  which  will  endure  for  all  time.  In  1764 
Byron  himself  was  sent  on  a  voyage  of  discovery  round  the  world, 
which  led  immediately  after  his  return  to  the  de^iatch  of  another 
to  complete  his  work,  under  the  command  of  Captam  Samuel  WaJlis. 

The  expedition,  consisring  of  the  "  Dolpbm  "  commanded  by 
Wallis,  and  the  "  Swallow  "  under  Captain  Philip  Carteret,  sailed  in 
September  1766,  but  the  ships  were  separated  on  entering  the  Pacific 
from  the  Strait  of  Magellan.  Wallis  discovered  Tahiti  on  the  19th 
of  June  1767,  and  he  save  a  detailed  account  of  that  island.  He 
returned  to  England  inMay  176S.  CarteretdiscoveredtheChariotte 
and  Gloucester  Iriaods,  and  Pitcaim  Island  on  the  and  of  July  1767'; 
revisited  the  Santa  Cruz  group,  which  was  discovered  far  Menoafia 
and  Quiros;  and  discovered  the  strait  separating  New  Britain  from 
New  Ireland.  He  reached  Spithead  again  in  February  1 769.  WalUs 
and  Carteret  were  followed  very  closely  by  the  French  expedition 
of  Bougainville,  which  sailed  from  Nantes  in  November  1766. 
Bougainville  had  first  to  perform  the  unpleasant  task  of  delivering 
up  tne  Falkland  Islands,  where  he  had  encourc^^  the  formation 
01  a  French  settlement,  to  the  Spaniards.  He  then  entered  the 
Pacific,  and  reached  Tahiti  in  hptu  1768.   Passingj;hrough  the  I>{,ew 
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Hebrides  group  he  touched  at  Batavia,  and  arrived  at  St  Malo  after 
an  absence  of  two  years  and  four  months. 

-  Hw  three  vovaees  of  Captain  James  Cook  form  an  era  in  the  history 
of  geographiau  mscoveiy.  ,In  1767  he  sailed  for  Tahiti,  with  the 
object  of  observii^E  the  transit  of  Venus,  accompanied 
by  two  naturalists,  Sir  Joseph  Banks  and  Dr  Solander, 
a  pupil  of  Linnaeus,  as  well  as  by  two  astronomers.  The 
tranwt  was  observed  on  the  3rd  of  June  1769.  After  exploring 
Tahiti  and  the  Society  group.  Cook  spent  mx  months  surveying  New 
Zealand,  which  he  discovered  to  be  an  island,  and  the  coast  <n  New 
South  Wales  from  latitude  38"  S.  to  the  northern  extremity.  The 
belW  in  a  vast  Antarctic  continent  stretching  far  into  the  temperate 
zone  had  never  been  abandoned,  and  was  vehemently  asserted  by 
Charies  Dabymide,  a  disappointed  candidate  nominated  by  the 
Royal  Society  for  the  command  of  the  Trandt  expedition  of  1769. 
In  1772  the  French  explorer  Yves  Kerguelen  de  Tremarec  had  dis- 
covered the  land  that  bears  his  name  in  the  South  Indian  Ocean 
without  recogniung  it  to  be  an  island,  and  naturally  believed  it 
to  be  part  of  the  southern  continent. 

Cook's  second  voyage  was  mainly  intended  to  settle  the  question 
of  the  existence  of  such  a  ^continent  once  for  all,  and  to  define  the 
limits  of  any  land  that  might  exist  in  navigable  seas  towards  the 
Antarctic  circle.  James  Cook  at  his  first  attempt  reached  a  south 
latitude  of  57*  1$  .  On  a  second  cruise  from  the  Society  Islands, 
in  1773,  he^  first  of  alt  men,  crossed  the  Antarctic  circle,  and  was 
stopped  by  ice  In  71°  lo^S.  During  the  seoond  voy^;e  Cook  visited 
Easter  Island,  discovered  several  islands  the  New  Hebrides  and 
New  Caledonia ;  and  on  his  way  home  by  Cape  Horn,  in  March  1 77d, 
he  discovered  the  Sandwich  Island  group  and  described  South 
Georgia.  He  proved  conclusively  tl^t  any  southern  continent 
that  might  exist  lay  under  the  polar  ioe.  The  third  voyage  was 
intended  to  attempt  the  pass^  from  the  Fftcific  to  the  Atlantic  by 
the  north-east.  The  "  Resolution "  and  "  Discovery  "  sailed  in 
1776,  and  Cook  a^in  took  the  route  by  the  Cape  of  Good  Hc^. 
On  reaching  the  North  American  coast,  he  prooeeded  northward, 
fixed  the  position  of  the  western  extremity  of  America  and  surveyed 
Bering  Strait.  He  was  stopped  by  the  ice  in  70°  41'  N.,  and  named 
the  farthest  visible  point  on  the  American  shore  Icy  Cape.  He  then 
vi»ted  the  Asiatic  shore  and  discovered  Cape  North.  Returning  to 
Hawaii,  Cook  was  murdered  by  the  natives.  On  the  14th  of  February 
^779,  his  second.  Captain  Edward  Gierke,  took  command,  and 
jmx:eeding  to  Petropavlovsk  in  the  following  summer,  he  as^in 
examined  the  edge  of  the  ice,  but  only  got  as  far  as  70"  33'  N.  The 
ships  returned  to  England  in  October  1780. 

In  1785  the  French  government  carefully  fitted  out  an  expedition 
of  discovery  at  Brest,  which  was  placed  under  the  command  of 
Francois  La  P^rouse,  an  accomplished  and  experienced  officer. 
After  touchii^  at  Concepcion  in  Chile  and  at  Easter  Island,  La 
P^rouse  proceeded  to  Hawaii  and  thence  to  the  coast  of  California, 
of  which  he  has  given  a  very  interesting  account.  He  then  crossed 
the  Pacific  to  Macao,  and  in  July  1787  he  proceeded  to  explore  the 
Gulf  of  Tartary  and  the  shores  of  Sakhalin,^  remaining  some  time  at 
Castries  Bay,  so  named  after  the  French  minister  of  marine.  Thence 
he  went  to  the  Kurile  Islands  and  Kamchatka,  and  ^led  from  the 
far  north  down  the  meridian  to  the  Navigatcx"  and  Friendly  Islands. 
He  was  in  Botany  Bay  in  January  1788;  and  saili^  thence,  the 
explorer,  his  ship  and  crew  were  never  seen  again.  Their  fate  was 
long  uncertain.  In  September  1791  Captam  Antoine  d'Entre- 
casteaux  sailed  from  Brest  with  two  vessels  to  seek  for  tidings. 
He  visited  the  New  Hebrides,  Santa  Cruz,  New  Caledonia  and  SoIo- 
mon  Islands,  and  made  careful  though  rough  surveys  of  the  Louisiade 
Archipeh^o,  islands  north  of  New  Britain  and  part  of  New  Guinea. 


wrecked  on  the  island  of  Vanikoro  during  a  hurricane. 

The  work  of  Captain  Cook  bore  fruit  in  many  ways.  His  master. 
Captain  William  BUeh,  was  sent  in  the  "  Bounty"  to  convev  bread- 
fruit plants  from  Tahiti  to  the  West  Indies.  He  reached  Tahiti  in 
October  1788,  and  in  April  1789  a  mutiny  broke  out,  and  be,  with 
sevmU  officers  and  men,  was  thrust  into  an  open  boat  in  mid-ocean. 
Daring  the  remarkable  voyage  he  then  made  to  Timor,  Bligh 
passea  amongst  the  northern  islands  of  the  New  Hebrides,  which 
ne  named  the  Banks  Group,  and  made  several  running  surveys. 
He  reached  England  in  March  1790.  The  "  Pandora,"  under 
Captain  Edwards,  was  sent  out  in  search  of  the  "  Bounty,"  and 
discovered  the  islands  of  Cherry  and  Mitre,  east  of  the  Santa  Cruz 
group,  but  she  was  eventually  lost  on  a  reef  in  Torres  Strait.  In 
1796^-1797  Captain  ^^^3on,  in  the  missionary  ship  "  Duff,"  discovered 
the  Gambier  and  other  islands,  and  rediscovered  the  islands  known 
to  and  seen  by  Quiros,  but  since  called  the  Duff  Group.  Another 
result  of  Captain  Cook's  work  was  the  colonization  of  Australia. 
On  the  i8th  of  Januarjr  1788  Admiral  Phillip  and  Captain  Hunter 
arrived  in  Botany  Bay  in  tlie  "  Suimly  "  and  "  Strius,  followed  by 
six  transptvta,  and  established  a  colony  at  Port  Jackson.  Survejv 
were  then  undertaken  in  several  directiMu.  In  1795  and  1796 
Matthew  Flinders  and  Geonre  Bass  were  engaged  on  explminff  work 
in  a  small  boat  called  the  "  Tom  Thumb."  In  1797  Bass,  who  had 
been  a  surgeon,  made  an  expedition  southwards,  continued  the  work 
of  Cook  from  Ram  Head,  and  explored  the  strait  which  bears  his 


name,  and  in  1798  he  and  Flinders  w&e  surveying  00  the  east  coast 
of  Van  Diemen  •  land. 

Yet  another  outcome  of  Captain  Cook's  wwk  was  the  voyage  of 
George  Vancouver,  who  had  served  as  a  mid^ipman  in  Cook's 
seand  and  third  voyi^es.  The  Spaniards  under  Quadra  had  begun 
a  survey  of  north-western  America  and  oocufued  Nootka  Sound, 
which  their  government  eventually  agreed  to  surrender.  Captain 
Vancouver  was  sent  out  to  recdve  the  cession,  and  to  survey  the 
coast  frcnn  Cape  Mendocino  northwards.  He  commanded  the  old 
"  Discovery,"  and  was  at  work  durii^  the  seasons  of  1792,  1793  and 
1794,  wintering  at  HawaiL  Returning  home  in  1795,  he  completed 
his  narrative  and  a  valuable  series  of  charts. 

The  i8th  century  saw  the  Arctic  coast  of  North  America  reached 
at  two  pcnnts,  as  well  as  the  first  sdnitific  attempt  to  reach  the 
North  Pole.  The  Hudson  Bay  Company  had  been  in- 
corporated  in  1670,  and  its  servants  soon  extended  their  Mafaa*. 
opcMrations  over  a  wide  area  to  the  north  and  west  of 
Canada.  In  1741  Captain  Christopher  Middleton  was  tmlered  to 
solve  the  question  of  a  passage  from  Hudson  Bay  to  the  westward. 
Leavii^  Fort  Churchill  m  July  1743,  he  discovered  the  Wa^  river 
and  Repulse  Bay.  He  was  followed  by  Captain  W.  Moor  in  17461 
and  Captain  Coats  in  1751,  who  examined  the  Wager  Inlet  up  to  the 
end.  In  November  1769  Samuel  Heame  was  sent  by  the  Hudson 
Bay  Company  to  discover  the  sea  on  the  north  side  of  AmMica. 
but  was  obl^ed  to  return.  In  February  1770  he  set  out  again  from 
Fort  Prince  of  Wales;  but,  after  great  hardships,  he  was  again 
forced  to  return  to  the  fort.  He  started  once  more  in  December 
1 771,  and  at  lei^h  reached  the  Coppermine  river,  wliich  he  surveyed 
to  its  mouth,  but  his  observations  are  unreliable.  With  the  same 
object  Alexander  Mackenzie,  with  a  party  of  Canadians,  set  out  from 
Fort  Chiraewyan  on  the  3rd  of  June  1789,  and  desouKling  the  great 
river  which  now  bears  the  explorer's  name  reached  the  Anrtic  sea. 

In  February  177^3  the  Royal  Society  submitted  a  pn^tosal  to  the 
Idng  (or  an  expedition  towards  the  North  Pole.  The  expedition  was 
fitted  out  under  Captains  Constantine  Phippa  and  Skeffington 
Lutwidge,  and  the  highest  latitude  reached  was  80°  48'  N.,  but  no 
openii^  was  discovered  in  the  heavy  Polar  pack.  The  most  im- 
mrtant  Arctic  work  in  the  i8th  century  was  performed  by  the 
Russians,  for  they  succeeded  in  delineating  the  whole  of  the  northern 
coast  of  Siberia.  Some  of  this  work  was  possibly  done  at  a  still 
earUer  date.  The  Cossack  Simon  Dezhneff  is  thought  to  have  made  a 
voy^:e,  in  the  summer  of  1648,  from  the  river  Kolyma,  throt^ih 
Bering  Strait  (which  was  rediscovered  by  Vitus  Bering  in  1738)  to 
Anadyr.  Between  173S  and  1750  Manin  and  SterlegoR  made  their 
way  in  small  sloops  from  the  mouth  of  the  Yenesei  as  far  north  as 
75  15'  N.  The  land  from  Taimyr  to  Cape  Chelyuskin,  the  most 
northern  extremity  of  Siberia,  was  mapped  in  many  years  of  patient 
exploration  by  Chelyusldn,  who  reached  the  extreme  point 
(77^  34'  N.)  in  May  1742,  To  the  east  of  Cape  Chelyuskin  the 
Russians  encountered  grater  difficulties.  They  built  sroall  vessels 
at  Yakutsk  on  the  Lena,  900  m.  from  its  mouth,  whence  the  first 
eimedition  was  despatch^  under  Lieut.  Prontschichev  in  i735-  He 
sailed  from  the  mouth  of  the  Lena  to  the  mouth  of  the  Olonek, 
where  he  wintered,  and  on  the  ist  of  September  1736  he  got  as  far 
as  77*  29'  N.,  mthin  5  ol  <rf  Cape  Chelyuskin.  Both  he  and  his 
young  wife  died  of ^  scurvy,  and  the  vmel  returned.  A  second 
expedition,  under  Lieut.  Laptyev,  started  from  the  Lena  in  1739* 
but  encountered  masses  of  drift  ice  in  Chatanga  bay,  and  with  this 
ended  the  voyages  to  the  westward  of  the  Lena.  Several  attempts 
were  also  made  to  navigate  the  sea  from  the  Lena  to  the  Kolyma. 
In  1736  Lieut.  Laptyev  sailed,  but  was  stopped  by  the  drift  ice  in 
August,  and  in  1739,  duriiv  another  triali  be  reached  the  mouth 
of  the  Ittdigirka,  where  he  wintered.  In  the  season  of  I74f>  he 
continued  his  voyage  to  beyond  the  Kolyma,  wintering  at  Nizhni 
Kolymsk.  In  September  1740  Vitus  Bering  sailed  from  Okhotsk 
on  a  second  Arctic  voyage  with  George  Wuliam  Steller  on  board 
as  naturalist.  In  June  1741  he  named  the  magnificent  peak  on  the 
coast  of  North  America  Mount  St  Elias  and  explored  tne  Aleutian 
Islands.  In  November  the  ship  was  wrecked  on  Bering  Island; 
and  the  gallant  Dane,  worn  out  with  scurvy,  died  there  on  the 
8th  of  December  1741.  In  March  1770  a  merchant  named  Llakhov 
saw  a  large  herd  w  reindeer  comii^  from  the  north  to  the  Siberian 
coast,  which  induced  him  to  start  in  a  sledge  in  the  direcdon  whence 
they  came.  Thus  he  reached  the  New  Siberian  or  Liakhov  Islands, 
anc  I  for  years  afterwards  the  seekers  for  fossil  ivory  resorted  to  them. 
The  Russian  Captain  Vassilt  Chitschakov  in  1765  and  1766  made  two 
persevering  attempts  to  penetrate  the  ice  north  of  Spitsbereen, 
and  reached  80°  30'  N.,  while  Russian  parties  twice  wintered  at  Bdl 
Sound. 

In  reviewing  the  progress  of  gec^:raphical  discovery  thus  far,  it 
has  been  possible  to  keiep  fairly  closely  to  a  chronoic^;icaI  ordo'. 
But  in  the  19th  century  and  after  exploring  work  was  so 
generally  and  steadily  maintained  in  all  directions,  and  MaMMf 
was  in  so  many  cases  narrowed  down  from  long  journeys  MttMhM. 
to  detailed  surveys  within  rebtively  small  areas,  that  it 
becmnes  de^rable  to  cover  the  whole  period  at  one  view  for  certain 
great  divisions  of  the  world.  (See  Africa;  Asia;  Australia;  Polar 
Regions;  &c.)  Here,  however,  may  be  noticed  the  development 
of  geographicu  societies  devoted  to  the  encouragement  o(  exploration 
and  researdi.   The  first  of  the  existing  geogia^ical  societies  was 
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'f^ipM'^tj'    111*  l>tf;)»  '^^;«r*fA*'aI  Vj^i^fy  '0*»*fJW-h»*t  ftir 

fy/A^/Hi  »•  f*y/.  '/^d***  'fc*  if.  may      ww<wl  at  a 

'•At  VMn  HstwftfW,  Sf  i'A.n  *'j*m  H^AAitMi^.  'f»f')  ^W'^i^/mi.  Sir 
fr^yfari'l  MMf'l»iwy«,  MrU^A^  Hr^/wnsui4  Mr  KitfH>:  f-r^r^foraMrf 
»»»*■  ii0inAM*'vm  ttmmn*^.  '4  »h*r  f'/zyaJ  ''^^afJw^  V««ty.  awl 
» V  lkf<*  prtmdMfi  '^i^Vrfeh.  The  artMia    tfce  tr^Mty  in 

^iUiAfintt  prs^t'wiii  imtmrtirm 'tm^MitnuL tnvKllm.  in  v^ffmrfmy, 

Imm  Im/J  *//  4'/  wjf  h  a^fYMV^wMt  Ai^fJMTy.  SnrK  tlnF  war 
«f  f#7'f  Mttffy  p^nen^At^iii  vf.i*^'***  havf  MtJstjIiahiM  on  the 
t/rtttint^  /A  i'jtf'^.  A»  rVi**  ttw?  i^;»h  *j^.ary  th*«  were 
itf/witrd*  'A  9*^  m^hwp  itii^  m  f b*  w^^fM,  whh  m^e  than 

«k1  f 'iEpivryrti,  iK«t  'Miy  t/y  pfavinx  a<  tlMtr  ^iMp^ftal  a  fattMot  as4 
r^^/fy  m^iw  '/  rMr/;r«mj(  ttm  ftstturfx  fjf  a  e/«ntiy  and  die  typet 
inh»l^*nt*,  imt  i/v  mpfAfitit  *  methM  of  ^mnk  and  accurate 

A«  r^itiv'd*  th*  tAMMf  <>f  %**Mtfihy,  thf  (^rd^r  of  the  vanotK 
d^i'swrtnv^*  and  tb«-ir  tnn^f'f^i'vtn.  thtr*.  i*  little  difference  of 
t/fftnu/n.  and  th*  pHw  if;!**  '^f  ((*y>j('3ipliy  *  fv/w  {jeneraDy  accepted 
l|;y  ovyvrn  lU'/mnpht-n.  7he  r;rd«!r  in  whirh  the  varifM*  fubject* 
ar*'  tr*^tt^  in  *h*  UAUminz  b  i*  rhe  natural  mcr^rMon  from 
fiiffdanM'ntal  lo  d*T*wl#^  facts,  whkrh  c>rrwK»ond»  alto  u>  the 
t^oUitUrtt  'A  tht  tiiv^mtU%  rA  thf  nirth'*  crtitt  and  'A  it%  inhafntantc, 

Vhf  fuwlancnfal  ^'i%rn{Aw-Ji\  <-'mrt^A'vin»  are  mathematical,  the 
MstiStm*  'if  ttittui-  and  f^^rni.  The  figure  and  dinien*ioft«  of  the 
MmthmmaM  ^'•t     thwic,   TTwry  are  anrj-rtaine^  by  a 

^T*™^  UftniiinHtUfn  tA  m/^ual  meawrement  ^rf  the  hkbe«t 
"TifT'  prt-ritiifn  *m  the  wirfa/ic  and  anifular  ol^<iervation*  «  the 
pomt'unf  'A  the  heavenly  lK>die«.  The  ncience  i-jf  Ktnniewy 
U  part  of  m»themall<al  fc'iyraphy,  of  which  the  artt  of  turveying 
and  fHTHi%fAiA\y  artr  mtftlu^iUmn.  The  moti^m*  of  the  earth 
MM  a  plaw4  fflifflt  fie  UKMf  Info  srcount,  as  they  render  posmble 
the  driermlnati'rfi  iif  {fudtUm  and  direc.iirm  by  olMervatirms  of  the 
hravenly  (Kwlir*.  The  diurnal  rofati'Mi  r^f  the  earth  furni«hcii  two 
fixed  tfttntn  itt  )K/tc«,  the  axi*  joininK  whi<:h  in  fixed  or  nearly  to  in  iti 
tWm  lion  in  «|M4'e,  UtenrtaiVmof  the  earth  thun  fixotthcniriiction* 
of  north  and  ifMith  and  define*  thfMe  tA  (rant  and  went.  The  angle 
whi'it  the  eurth'ii  axl«  makex  with  the  plane  in  which  the  planet 
revolve*  rmiwl  (he  nun  determine*  the  varying  urattonal  diiitrimition 
of  Holar  niflkti(;n  over  the  Mjrface  and  the  mathematical  zone*  of 
climate.   An/rfher  fmiKHtnnt  c/inw*quc*ncc  of  rotation  iv  the  deviation 

(irotlitrer)  In  movinv  (mkHch  ri-lutivcly  to  the  Hurface.  In  the  fcjrm 
mown  AH  Ki*rrrll'(i  Caw  thi«  rtinn;  "  It  n  Ijofly  movca  in  any  direction 
on  the  rariWn  «irfnre,  there  in  a  deflerfing  fwcx-  which  arinen  from 
the  earthU  rofnfl'm  which  tenrU  lo  deflect  it  to  the  right  In  the 
t\ftT\\\frn  heniiijiherf  but  to  the  left  in  the  (muthcrn  hemiitpherc." 
The  devlnilon  In  of  Importance  in  the  movement  of  air.  of  ocean 
nirrentH.  anfl  lo  wime  i-xfc.it  of  rivem,* 

In  popiititr  tiwiuc  I  lie  wonU  "  phyiilral  gcogniphy  "  have  come 
10  mrun  gfi»*rfipliy  vii-wed  frr>m  a  particular  ntandpoint  rather 
obvmbmi  "p"'!*'  department  ctf  the  nubjc'^t.   The  popular 

HomMaj'  '"'■I"'")*  Ix"*"'''  conveyed  hy  the  worr!  ijhyitif)ffraphy,  a 
gtograpof,  ^^,fJ^  which  upjiearti  to  have  iH-cn  intro<tuc<-d  by  LinnacuB, 
Anil  WAD  rcltivenlcrt  im  a  xubHt little  for  thecoHmoKraphy  of  the  middle 
ntiea  by  I'rofi'Mor  lliixlcy.  Although  the  term  hnHnincx*  been  limited 
by  Mitiif  wrlrem  to  one  [inrtlcidnr  ixtrt  of  the  tubjert,  it  ncem*  bent 
ttt  mitlninln  the  ori|{Inal  and  literal  meaning.  In  the  iitrirter  nentic, 
[ihyitlcjtl  B<*oKniphy  U  that  imrt  of  grography  which  Involven  the 
priK'rwi'H  of  rnnicmporary  cbiinur  In  the  cruiit  and  the  circulation 
of  (he  lluld  t^nvt'loficH,  1 1  thim  nrnwn  upon  phyHlcH  for  the  explana- 
tion of  ilie  pliiMiomcna  with  thenpai-c'relatlonHor  whichitisHpccially 
i-oncrrned.  I'hyiiii-al  geography  nnturally  fallH  into  three  divinions, 
denllng  reHtfeclively  with  the  Hurfaee  of  the  lithoHphere— geomor* 
ph(iIr)Ky;  ijie  livdniN|ihcre--(MTanoKniiihy[  and  the  atmosphere — 
clintitlrili)t[y.    All  thcne  rem  utxtn  the  fficts  of  mathematical  geo- 

fTrtpliv.  Bill)  the  ihn*p  are  ho  rloiiely  inter-relftted  that  they  cannot 
II'  t'iKi'ily  M'lmrittftl  In  uny  dlwumilon. 

tiriiniiirphojiiftv  tit  the  |Hirt  of  geoKmphy  which  deal*  with  terrcs> 
trlttl  rellel,  IncliKllng  the  Hubmiirine  an  well  a»  the  aubaCrial  portions 
of  the  cniitl.   The  nUlory  of  the  i>rigln  of  the  varloua  forms  lielongi 


>  II.  Wnuiirr'H  year-liiKik,  (leonrnpkischf  Jahrbuck,  published  at 
Cinilin,  Ih  tne  Iichi  nytitemulii'  n-cord  <if  the  progreHM  uf  geography 
InnlltleiwrtinentNiuitd  llmu'lt'iid'eoant^Aen  KaltniUr,  alao  puoltdhea 
Aiiuititlly  Ht  CkaIiii,  glveH  i-tmutlete  miti  of  the  geographical  Bocictiea 
ttiiti  ucttgrupherii  of  the  wnrlif. 

*  'ntiH  phrtiHc  U  nld,  Hpimaring  in  one  of  the  carlieat  English  worki 
on  U>''>iiniphy,  Willirtm  CitninKhnni'i  CosmograPhkat  Gtasw  €on- 
ItttiyHit  Iht  ptfiwrnl  PrinripUs  of  i'osmotrapkti,  CiMcni^Mc,  Hydro- 
griifthtt  i>r  NavigiitioH  (London,  155V). 

■Sfi<  iiUn  S.  I'lUnther,  Uandbiieh  dtr  nutkmatisfhen  Gtotnphie 
(Stuttgart.  iHgu). 


Wfjtoq^,  ami  cu  be  comc^ieaiy  ttsySet!  ccirr  W  gerLMTCiral 
mtOkvb.  Br^  vStS  ri  zhe  cr^  is  ttk  a  £=^nf  ?Becc  -i  «rr\p- 
•are:  tie  foras  are  irjt  rhe  bok  jart  znaa^txal.  vwisti  ^^^^^^ 
tbnir  cfaancterkdc  oulSat*  ta  the  prjce»  by  »tifi  tSer 

ICKfjacrapiaral  pea^jattx,  take  «»e  accocsr  of  thr  prxxma  mtm.k  JW 
nrjfW  in  actio*  awdif  jiag  the  fcrag  of  the  crag.    OjpiaiaK  ku.  rii^BS 
a*  to  the  extern  to  wUoh  tbc  grognpher's  wofk  dndd  art^ap  that 
of  the  feAiogMC 
The 

eferatiow  and  Aptewioni,  Gramuig  tha;  she  per!  or  meam 
mtlxt  of  the  ocean  b  a  ttnabm  tfitmii.  tbe  SstrtbcAm  of  kad 
and  water  approxiniaxdy  indicates  a  tfivisno  of  the  mriace  of  the 
pnhn  into  two  areas,  one  of  eleruioa  and  one  of  depfeanoo.  The 
HKrcawng  number  of  nKasnmiients  of  4e  bci^t  cf  Ind  in  al 
flominenca  and  idajKb,  and  the  vciy  det^led  fevdEr^  ia  Aoae 
OMntrin  which  haw  bees  t^anwg^tfy  Hirvejed*  ^wf'^r  the  awnge 

*if  *^  fa«id  ahrw  m^Jmvw4  tc,  fatrfy  rmttmtmA ,  alrWmgfc 
mny  raat  gap*  tn  accnrate  knowledge  remain,  and  the  minute 
is  not  an  exact  one.  The  only  part  of  the  sea-bed  the  con^natioa 
of  wiridi  if  at  all  «e9  known  is  the  zone  borderiiig  the  coasts  wheie 
the  depth  is  leaa  than  abovt  loo  Eatboms  or  200  metres.  Lt.  those 
parts  which  sailors  speak  of  as"  in  •oondings.''  Actual  or  projected 
rriotes  for  telegraph  cables  across  the  deep  sea  have  abo  been  aoonded 
with  extmne  accuracy  in  many  cues;  but  beyood  these  fines  «f 
flooitdtf^  the  vast  qiaoes  of  the  ocean  remain  nnpfmnbed  aa\-<e  for 
the  rare  researches  of  fcientific  expeditions,  such  as  those  of  the 
"  CTiallenger,"  the  "  VaMivia,"  the  "  Albatross  "  and  the  "  Scotia." 
Thus  the  best  approximarion  to  the  average  depth  of  the  ocean  is 
little  more  than  an  expert  guess;  yet  a  fair  approximation  is  probable 
for  the  features  of  sub-oceanic  rdief  are  so  much  more  iinifonn  tlnn 
those  of  the  lani  that  a  HnaOcr  number  of  fixed  pcnnts  is  required 
to  determine  them. 

The  chief  element  of  uncertainty  as  to  the  largest  features  of  the 
relief  of  the  earth's  crust  is  due  to  the  unexplored  area  in  the  Arctic 
refium  and  the  larger  regions  of  the  Antarctic,  of  which  .  . 

we  know  nothing.  We  know  that  the  earth's  soHace  if 
unveiled  of  water  would  exhibit  a  great  region  of  elevation 
arranged  with  a  certain  rough  radiate  symmetiy  round  the  north 
pole,  and  extending  southwards  in  three  unequal  arms  wluch  taper 
to  pMttts  in  the  south.  A  depression  surrounds  the  fittle-known 
■outh  pc^r  region  in  a  continuous  rii^  and  extends  northwards  to 
three  vast  hollows  lying  between  the  arms  of  the  elevated  area.  So 
far  only  is  it  possible  to  speak  with  certainty,  but  it  is  permisoble 
to  take  a  few  steps  into  the  twili^t  of  dawning  knowledge  and 
indicate  the  chief  subdivisions  which  are  likely  to  be  established 
in  the  great  crust-hdknv  and  the  great  crust-heap.  The  boundary 
between  these  should  obnously  be  the  mean  surface  tk  the 
sphere. 

John  Murray  deduced  the  mean  hdght  of  the  land  of  the  globe 
an  about  2250  ft.  above  sea-level,  and  the  mean  d^th  of  the  oceans 
as  2080  fathoms  or  12,480  ft.  below  sea-level.*  Calculating  the  area 
of  the  land  at  55,000,000  sq.  m.  (or  28-6  %  of  the  surface),  and  that 
of  the  oceans  as  137,300,000  sq.  m.  (or  71-4%  of  the  surface),  be 
found  that  the  volume  of  the  land  above  sea-level  was  33,450,000 
cub.  m.,  the  volume  of  water  below  sea-level  323,800,000,  and  the 
total  volume  of  the  water  equal  to  about  ji^th  of  the  volume  of  the 
whole  globe.  From  these  data,  as  revised  by  A.  Supan,'  H.  R.  Mill 
calculated  the  position  of  mean  sphere-level  at  about  10,000  ft.  or 
1700  fathoms  below  sea-level.  He  showed  that  an  imaginary 
Bphcroldal  shell,  concentric  with  the  earth  and  cutting  the  slope 
between  the  elevated  and  depressed  areas  at  the  contour-Tine  of  1700 
fathoms,  would  not  only  leave  above  it  a  volume  of  the  crust  equal 
to  the  volume  of  the  hollow  left  below  it,  but  would  also  divide  the 
surface  of  the  earth  so  that  the  area  of  the  elevated  region  was 
equal  to  that  of  the  depressed  region.' 

A  similar  observation  was  made  almost  simultaneously  by 
Romicux,'  who  further  speculated  on  the  equilibrium  between  the 
weight  of  the  elevated  land  mass  and  that  of  the  total 


waters  of  the  ocean,  and  deduced  some  .interesting  rela- 
tlona  between  them.  Murray,  as  the  remtlt  of  "his  study, 
divided  thecarth's  surface  into  three  zones — thecw/fnenta/ 


tb»enst 


area  containing  all  dry  land,  the  transitional  area  including 
the  submarine  slopes  down  to  looo  fathoms,  and  the  abysmal  area 
consisting  of  the  floor  of  the  ocean  beyond  that  depth;  and  Mill 
proposed  to  take  the  line  of  mean-sphere  level,  instead  of  the  em- 
tiirlcal  depth  of  1000  fathoms,  as  the  boundary  between  the  transi- 
tional 'and  abysmal  areas. 

An  elaborate  criticism  of  all  the  existing  data  regarding  the 
volume  relations  of  the  vertical  relief  of  the  globe  was  made  in 
1894  by  Profetsor  Hermann  Wagner,  whose  recalculations  of  volumes 


*  "  On  the  Height  of  the  Land  and  the  Depth  of  the  Ocean,"  SciO. 
Geog.  Mag.  iv.  (1888),  p.  l.  Estimates  had  been  made  previously  bv 
Humboldt,  De  Lapparent,  H.  Wagner,  and  subsequently  byFenck 
and  Heiderich,  ana  for  the  oceans  by  Karstens. 

*  Petermanns  MitieitMngen,  xxv.  (1889),  p.  17. 


•  Proc.  Roy.  Soc.  Edin.  xvii.  (1800)  p.  185. 
'  Comptta  rendus  Acad.  Sa.  (Paris,  1890),  vol.  iiL  p. 
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aod  mean  heights — the  best  results  which  have  yet  been  obtained — 
led  to  the  following  conclusions.' 

The  area  of  the  dry  land  was  taken  as  28-3  %  of  the  surface  of  the 
globe,  and  that  of  the  oceans  as  71-7  %.   The  mean  height  deduced 
for  the  land  was  2300  ft.  above  sea-level,  the  mean  depth 
of  the  sea  11,500  ft.  below,  while  the  position  of  mean- 
™  Bphere  level  comes  out  as  7500  ft.  (1250  fathoms)  below 

f*™"'  sea-level.  .  From  this  it  would  appear  that  43  %  of  the 
M  WMgtMn  gj^rth'a  surface  was  above  and  57  %  below  the  mean 
level.  It  must  be  noted,  however,  that  since  183^  the  soundings 
of  Nansen  in  the  north  polar  area,  of  the  "  Valdivia,"  "  Belgica," 
"  Gauss  "  and  "  Scotia  in  the  Southern  Ocean,  and  of  various 
surveying  ships  in  the  North  and  South  Pacific,  have  proved  that 
the  mean  depth  of  the  ocean  is  considerably  greater  than  had  been 
supposed,  and  mean-sphere  level  must  therefore  lie  deeper  than  the 
calculations  of  189^  show;  possibly  not  far  from  the  fiosition  deduced 
from  the  freer  estimate  of  1888.  The  whole  of  the  available  data 
were  utilized  by  the  prince  of  Monaco  in  1905  In  the  prefiaration  of  a 
complete  bathymetrical  map  of  the  oceans  on  a  uniform  scale, 
which  must  long  remain  the  standard  work  for  reference  on  ocean 
depths. 

By  the  device  of  a  hypsographic  curve  co-ordinatiog  the  vertical 
relief  and  the  areas  of  the  eartn's  surface  occupied  by  each  zone  of 
elevation,  according  to  the  system  introduced  by  Supan,*  Wagner 
showed  his  results  graphically. 

This  curve  with  the  values  reduced  from  metres  to  feet  is  re- 
produced below. 

Wagner  subdivides  the  earth's  surface,  according  to  elevation, 
into  the  following  five  regions: 

Wagner's  Divisions  of  iJie  Earth's  Crust, 


Name. 

Per  cent  of 
Surface. 

From 

To 

Depressed  area  . 
Oceanic  plateau  . 
Continental  slope  . 
Continental  plateau. 
Culminating  area 

3 
54 

9 
28 

6 

Deepest. 
— 16,400  feet. 

-  7.400 

—  660  „ 

+  3.300  ., 

— 16,400  feet. 

-  7.400  „ 

-  660  „ 
+  3,000  „ 

Highest. 

The  continental  plateau  might  for  purposes  of  detailed  study  be 
divided  into  the  continental  shelf  from  —660  ft.  to  sea-level,  and 
lowiands  from  sea-level  to  +660  ft.  (corresponding  to 

Uf^anis  reacTiing 
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the  mean  level  of  the  whole  globe).* 
[rom  6&0  ft.  to  2300  (the  appro.\imatc  mean  levul  of 
the  land),  and  highlands,  from  2300  upwards,  might 
also  be  distinguished. 

A  striking  fijct  in  the  configuration  of  the  crust  is 
that  tach  continent,  or  clevat«l  massa  of  the  crust,  is 
diametrically  opposite  to  an  ocean  baain  or  great  de- 
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pression;  the  only  partial  exception  bein^  in  the  case  of  southern 
South  America,  which  is  antipodal  to  eastern  Asia, 
f***'    Professor  C.  La^worth  has  generalized  the  ^rand  features 
"J*^"      of  crustal  relief  m  a  scheme  of  attractive  simplicity.  He 
nUni*utf        throughout  all  the  chaos  of  irregular  crust-forms  the 
V^*^       recurrence  of  a  certain  harmony,  a  succassion  of  folds  or 
"waves  which  build  up  all  the  minor  features.*  One 
great  smes  of  crust  waves  from  east  to  west  is  crosa^  by  a 

*  "  Areal  und  mittlere  Erhebung  'der  Landfiachen  sowie  der  Erd- 
kruste  "  in  Gerland's  Beitrage  zur  Ceophysik,  ii.  (1895]  p.  667.  See 
a^so  ^o;«r«,  54  (1896),  p.  112. 

*  I'elermanns  MiUeilungen,  xxxv.  (1889)  p.  19. 

'.The  areaa  of  the  continental  shelf  and  lowlands  are  approxi- 
mately equal,  and  it  is  an  interesting  circumstance  that,  taken  as  a 
whole,. the  actual  coast-line  comes  just  midway  on  the  most  nearly 
level  belt  of  the  earth's  surface,  excepting;  the  ocean  floor.  The  con- 
figuration of  the  continental  slope  has  oeen  treated  in  detail  by 
Nansen  in  ScientifK  Results,  of  Nonjoegian  North  Polar  Expedition, 
vol.  iv.  (1904),  where  full  references  to  the  literature  of  the  subject 
will  be  found. 

*  British  Association  Report  (Edinburgh,  1893),  p.  699. 


second  great  series  of  crust  waves  from  north  to  south,  giving  rise 
by  their  interference  to  six  great  elevated  masses  (the  continents), 
arranged  in  three  groups,  each  consisting  of  a  northern  and  a 
southern  member  separated  by  a  minor  depression.  These  elevated 
masses  are  divided  from  one  another  by  similar  great  depressions. 

He  says:  "  The  surface  of  each  of  our  great  continental  masses  of 
land  resembles  that  of  a  long  and  broad  arch-like  form,  of 
which  we  see  the  simplest  type  in  the  New  World,  The 
surface  of  the  North  Amencan  arch  is  sagged  down- 
wards in  the  middle  into  a  central  depression  which 
ties  between  two  long  mai^nal  plateaus,  and  these 
plateaus  are  finally  crowned  by  the  wrinkled  crests  which  form  its 
two  modem  mountain  systems.  The  surface  of  each  of  our  ocean 
fioors  exactly  resembles  that  of  a  continent  turned  upside  down. 
Taking  the  Atlantic  as  our  simplest  tvpe,  we  may  say  that  the 
surface  of  an  ocean  basin  resembles  that  of  a  mighty  trough  or 
syncline,  buckled  up  more  or  less  centrally  in  a  medial  ridge,  which 
is  bounded  by  two  long  and  deep  mar;ginal  hollows,  in  the  cores 
of  which  still  deeper  pooves  sink  to  the  profoundest  depths.  This 
complementaiT  relationship  descends  even  to  the  minor  features 
of  the  two.  Where  the  great  continental  sag  sinks  below  the  ocean 
level,  we  have  our  gulfs  and  our  Mediterraneans,  seen  in  our  type 
continent,  as  the  Mexican  Gulf  and  Hudson  Bay.  Where  the 
central  oceanic  buckle  attains  the  water-line  we  have  our  oceanic 
islands,  seen  in  our  type  ocean,  as  St  Helena  and  the  Azores.  Al- 
though the  apparent  crust-waves  are  neither  equal  in  size  nor 
symmetrical  m  form,  this  complementarjr  relationship  between 
tnem  is  always  discernible.  The  broad  Pacific  depression  seems  to 
answer  to  the  broad  elevation  of  the  Old  World — tie  narrow  trough 
of  the  Atlantic  to  the  narrow  continent  of  America." 

The  most  thorough  discussion  of  the  great  features  of  terrestrial 
relief  in  the  light  oftheir  origin  is  that  by  Professor  E.  Suess,*  who 
points  out  that  the  plan  of  the  earth  is  the  result  of  , 
two  movements  of  the  crust — one,  subsidence  over  ' 
wide  areas,  giving  rise  to  oceanic  depressions  and  leaving  "'*ory' 
the  continents  protuberant;  the  other,  folding  along  comparatively 
narrow  belts,  giving  rise  to  mountain  ranges.  This  theory  of  crust 
blocks  dropped  by  subsidence  is  opposed  to  Lapworth's  theory  of 
vast  crust-folds,  out  geology  is  the  science  which  has  to  decide 
between  them. 

Geomorpholcwy  is  concerned,  however,  in  the  suggestions  which 
have  been  made  as  to  the  cause  of  the  distribution  of  heap  and 
hollow  in  the  larger  features  of  the  crust.  £lie  de  Beaumont,  in 
his  speculations  on  the  relation  between  the  direction  of  mountain 
r.in^f's  and  their  geological  age  and  character,  was  feeling  towards  a 
comprehwisive  theory  of  the  forms  of  crustal  relief;  but  his  ideas 
wi^re  too  geometrical,  and  his  theory  that  the  earth  is  a  spheroid 
built  up  on  a  rhombic  dodecahednm,  the  pentagonal  faces  of  which 
dt^terniined  the  direction  of  mountain  ranges,  could  not  be  proved.* 
The  ■■  tetrahedral  theory"  brought  forward  by  Lowthdan  Green,' 
that  the  form  of  the  earth  is  a  spheroid  based  on  a  r^ular  tetra- 
hedron, is  more  serviceable,  because  it  accounts  for  three  very 
interesting  facts  of  the  terrestrial  plan — (i)  the  antipodal 
posittcKi  of  continents  and  ocean  basins;  (a)  the  tri- 
angiilar  outline  of  the  continents;  and  (3)  the  excess  of 
sea  in  the  southern  hemisphere.  Recent  investigations 
have,  recalled  attention  to  the  work  of  Lowthian  Green, 
but  the  question  is  still  in  the  controversial  stage.*  The 
study  of  tidal  strain  in  the  earth's  crust  by  Sir  George 
Darwin  has  led  that  physicist  to  indicate  the  possibility 
of  the  triangular  form  and  southerly  direction  of  the. 
continents  being  a  result  of  the  differential  or  tidal 
attraction  of  the  sun  and  moon.  More  recently  Professor 
A.  E.  H.  Love  has  shown  that  the  great  features  of  the 
relief  of  the  lithosphere  may  be  expressed  by  ^>herical 
harmonics  of  the  Grat,  second  and  third  degrees,  and  their 
formation  related  to  gravitational  action  in  a  sphere  of 
'  unequal  density.* 

In  any  case  it  is  fdly  reci^ized  that  the  plan  of  the  earth  is  so 
clear  as  to  leave  no  doubt  as  to  its  being  due  to  some  general  cause 
which  should  be  capable  of  detection. 

If  the  level  of  the  sea  were  to  become  coincident  with  the  mean 
level  of  the  lithosphere,  there  would  result  one  tri-radiate  land-mass 
of  nearly  uniform  outline  and  one  continuous  sheet  of  water. 

•  Das  Antlits  der  Erde  (4  vols.,  Leipzig,  1885,  1888,  1901).  T-ranih. 
lated  under  the  editorship  of  E.  de  Margerie,  with  much  additional 
matter,  as  La  Face  de  la  terre,  vols.  i.  and  ii.  (Paris,  1897,  I'ooo),  and 
into  English  by  Dr  Hertha  Sollas  as  The  Face  of  the  Earth,  vols.  i. 
and  ii.  (Oxford,  1904,  1906). 

•  Elie  de  Beaumont,  Notice  sur  Us  sysUmes  de  montagnes  (3  vols., 
Paris,  1852). 

'  Vestiges  of  the  Molten  Globe  (London,  1875). 

•  See  J.  W.  Gregory,  "  The  Plan  of  the  Earth  and  its  Causes," 
Geog.  Journal,  xiii.  (1890)  p.  325;  Lord  Avebury,  ibid.  xv..(l90o) 
p.  46;  Marcel  Bertrand,  "  Deformation  t^tra^dnque  de  la  terre  et 
d^placement  du  p6le,"  Comptes,  rtn^us  Acad.  Sai-  (Paris,  1900), 
vol.  cxxx.  p.  ^9;  and  A.  de  Lapparent,  ibid.  p.  614. 

•  See  V\.  E.  H.  Love,  "  Gravitational  Stability  oi  tV 
Trans,  ser.  A.  Vol.  ccvii.  (1907)  p.  171.  _ 
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broken  by  few  Islands.  The  actual  poaition  of  sea  level  lies  so  near 
the  summit  of  the  crust-heap  that  the  varied  relief  of  the  upper 
portion  leads  to  the  formation  oi  a  complicated  coast- 
line  and  a  great  number  <rf  detached  portions  of  land, 
amau.  fijg  hydrosphere  is,  in  fact,  continuous,  and  the  land  is 
alt  in  insular  masses:  the  largest  is  the  Old  World  of  Europe, 
Asia  and  Africa;  the  next  In  size,  America;  the  third,  possibly, 
Antarctica;  the  fourth,  Australia;  the  fifth,  Greenland.  After 
this  there  is  a  considerable  gap  before  New  Guinea,  Borneo,  Mada- 
^ascaj,  Sumatra  and  the  vast  multitude  of  smaller  islands  descending 
in  size  by  regular  gradations  to  mere  rocks.  The  contrast  between 
island  and  mainland  was  natural  enough  In  the  days  before  the 
discovery  of  Australia,  and  the  mainland  of  the  Old  World  was 
traditionally  divided  Into  three  continents.  These  "  continents," 
"  parts  of  the  earth,"  or  "  quarters  of  the  globe,"  proved  to  be 
convenient  divisions;  America  was  added  as  a  fourth,  and  subse- 
quently divided  Into  two,  while  Australia  on  Its  discovery  was  cleissed 
sometimes  as  a  new  continent,  sometimes  merely  as  an  island,  some- 
times compromislng^y  as  an  island-continent,  accordii^  to  individual 
opinion.  The  discovery  of  the  insularity^  of  Greenland  might  again 
give  rise  to  the  aigiument  as  to  the  distinction  between  island  and 
continent.  Although  the  name  of  continent  was  not  applied  to 
large  portions  of  land  for  any  physical  reasons,  it  so  happens  that 
there  is  a  certain  physical  similarity  or  homology  between  them 
which  is  not  shared  by  the  smaller  islands  or  peninsulas. 

The  QnpK^  continental  fonn  is  triangular  as  regards  its  sea-level 
outline.  The  relief  the  surface  typically  includes  a  central  plain, 
rfninnJhrr  sometimes  dipping  below  sea-ievel,  bounded  by  lateral 
S^PMi-  highlands  or  mountain  rangeSt  loftier  on  one  side  than 
tiaaata.  °"  other,  the  h«her  enclosing  a  plateau  shut  In  by 
mountains.  South  America  and  North  America  follow 
this  type  most  closely;  Eurasia  (the  land  mass  of  Europe  and  Asia) 
comes  next,  whUe  /urica  and  Australia  are  farther  removed  from 
the  type,  and  the  structure  of  Antarctica  and  (>eenland  is  unknown. 
^  If  the  continuous,  unbroken,  horizontal  extent  of  land  In  a  con- 
tinent is  termed  its  trunk,'-  and  the  portions  cut  up  by  Inlets  or 
channels  of  the  sea  into  islands  and  peninsulas  the  Hmos,  it  Is  possible 
to  compare  the  continents  in  an  Instructive  manner. 

The  following  table  is  from  the  statistics  of  Professor  H.  W^ner,' 
his  metric  measurements  being  transposed  into  Brit^  units: 

Comparison  of  the  Continents. 


Old  World  .  . 
New  World 
Eurasia 

Africa    .     .  . 
North  America 
South  America 
Australia 
Asia 

Europe  . 


Area 

Area 

Mean 

Area 

penin- 
sulas, 
mil. 

Area 

Area 

Area 

total 
mil. 

height, 
feet. 

trunk, 
mil. 

idlajids, 
mil. 

limbs, 
mil. 

limbs, 
per 

sq.  m. 

sq.  m. 

sq.  m. 

sq.  m. 

sq.  m. 

cent. 

35-8 

3360 

l6'2 

2230 

20-85 

2620 

15-42 

4-09 

1-34 

5-43 

26 

11-46 

2130 

11-22 

0-24 

0*24 

2-1 

9*s6 

2300 

6' 92 

0-78 

1-56 

o-^ 

25 

6-84 

1970 

6-76 

0-02 

0-06 

i-i 

3-43 

1310 

2-77 

o-i6 

0-50 

0-66 

19 

17-02 

3120 

12-93 

3-05 

1-04 

4-09 

24 

3-83 

980 

2-49 

1-04 

0-30 

1-34 

35 

The  usual  classification  of  islands  is  into  continental  and  oceanic. 
The  former  class  includes  all  those  which  rise  from  the  continental 
Maadt,  show  evidence  in  the  character  of  their  rocks  of 

having  at  one  time  been  continuous  with  a  neighbouring 
continent.  The  latter  rise  abruptly  from  the  oceanic  abysses. 
Oceanic  islands  are  divided  according  to  their  geolc^Ical  character 
into  volcanic  islands  and  those  of  organic  origin,  includii^  coral 
islands.  More  elaborate  subdivlsionsaccording  to  structure,  ori^and 
position  have  been  proposed.'  In  some  cases  a  piece  of  land  is  only 
an  island  at  high  water,  and  by  imperceptible  gradation  the  form 
panes  into  a  peninsula.  The  typical  peninsula  is  connected  with  the 
mamlahd  by  a  relatively  narrow  isthmus;  the  name  is,  however,  ex- 
tended to  any  limb  projecting  fiom  the  trunk  of  the  mainland,  even 
when,  as  in  the  Indian  peninsula,  it  is  connected  by  its  widest  part. 

Small  peninsulas  are  known  as  promontories  or  headlands,  and 
the  eittremity  as  a  cape.  The  opposite  form,  an  inlet  of  the  sea,  is 
C^m-ff  known  when  wide  as  a  gulf,  bay  or  bight,  according 
to  sizb  and  degree  of  Inflection,  or  as  a  fjord  or  ria  when 
long  and  narrow.  It  is  convenient  to  employ  a  specific  name  for  a 
projection  of  a  coast-line  less  pronounced  than  a  peninsula,  and  for 
an  inlet  pronounced  than  a  bay  or  bight;  outcurve  and  Incurve 
may  serve  the  turn.  The  varieties  of  coast -lines  were  reduced  to  an 
exact  classification  by  Richthofen,  who  grouped  them  according  to 
the  height  and  slope  of  the  land  into  cUn-coaats  {SteUkUstetCi — 
narrow  Deach  coasts  with  cliffs,  wide  beach  coasts  with  cliffs,  and 


*  RumM,  in  German,  the  language  in  which  this  distinction  was 
first  made. 

■  •  Lekrbueh  dor  Geographie  ffianover  and  Leipzig,  rgoo),  Bd.  i.  S. 
24S>  249- 

*  See,  for  example,  F.  G.  Hahn's  Insd-Studien  (Leipzig,  1883). 


low  coasts,  subdividing  each  group  according  as  the  coast-line  runs 
parallel  to  or  crosses  tne  line  of  strike  of  the  mountains,  or  Is  not 
related  to  mountain  structure.  A  further  subdlviuon  depends  on 
the  character  of  the  inter-relation  of  land  and  sea  along  the  shore 
producing  such  types  as  a  fjord-coast,  ria-coast  or  lagoon-coast. 
This  extremely  elaborate  subdivision  may  be  reduced,  as  W^ner 
points  out,  to  three  types — the  continental  coast  where  the  sea  comes 
up  to  the  solid  rock-material  of  the  land ;  the  marine  coast,  which  is 
formed  entirdy  of  soft  material  sorted  out  by  the  asa. ;  and  the  com- 
posite coast,  in  which  both  forms  are  combined:  ' 

On  lai^scale  maps  it  is  necessary  to  show  two  coast-lines,  one 
for  the  highest,  the  other  for  the  lowest  tide;  but  in  small-scale 
maps  a  single  line  is  usually  wider  than  Is  required  to 
represent  the  whole  breadth  of  the  inter-tidal  zone.  JtajT' 
The  measurement  of  a  coast-line  Is  difficult,  because 
the  length  will  necessarily  be  greater  when  measured  on  a  large- 
scale  map  where  minute  irregularities  can  be  taken  into  account. 
It  is  usual  to  distinguish  between  the  general  coast-line  measured 
from  point  to  point  of  the  headlands  disregarding  the  smaller  bays, 
and  tne  detailed  coast-line  which  takes  account  of  every  inflection 
shown  by  the  map  employed,  and  follows  up  river  entrances  to  the 
point  where  tidal  action  ceases.  The  ratio  between  these  two 
coast-IInes  represents  the  "  coastal  development  "  of  any  region. 

While  the  forms  of  the  sea-bed  are  not  yet  sufficiently  well  known 
to  admit  of  exact  clasafication,  they  are  recognized  to  be  as  a  rule 
distinct  from  the  forms  of  the  land,  and  the  importance  -  .  . 
of  using  a  distinctive  terminolo^  is  frft.  Efforts  have  f"™*'"* 
been  made  to  arrive  at  a  definite  international  agreement 
on  this  subject,  and  certain  terms  su^ested  by  a  committee  were 
adopted  by  the  E^hth  International  Geographical  Congress  at  New 
York  in  1904.*  The  forms  of  the  ocean  floor  include  the  "  shelf," 
or  shallow  sea  margin,  the  "  depression,"  a  general  term  applied  to 
all  submarine  hollows,  and  the  elevation."  A  depression  wlien  of 
great  extent  is  termed  a  "  basin,"  when  it  is  of  a  more  or  less  round 
form  with  approximatelyequal  diameters,  a  "  trough  "  when  it  is 
wide  and  elongated  with  gently  sloping  borders,  and  a  "  trench  " 
when  narrow  and  elongated  with  steeply  sloping  borders,  one  of 
which  rises  higher  than  the  other.  Tne  extension  of  a  trough  or 
basin  penetratu^  the  land  or  an  elevation  is  termed  an  "embay- 
ment  when  wide,  and  a  "  gully  "  when  long  and  narrow;  and  the 
de^>est  part  01  a  depression  Is  termed  a  "deep." 
A  depression  of  small  extent  when  steep-sided  is 
termed  a  "  caldron,"  and  a  tot^  narrow  depression 
crossing  a  part  of  the  continental  border  is  termed 
a  "  furrow."  An  elevation  of  great  extent  which 
rises  at  a  very  gentle  angle  from  a  surrounding 
depression  is  termed  a  "  rise,"  one  which  is  rela- 
tively narrow  and  steep-sided  a  "  ridge,"  and  one 
which  is  approximately  equal  in  length  and  breadth 
but  steep-sided  a  "plateau,"  wh^faer  it  springs 
direct  from  a  depression  or  from  a  rise.  An  eleva- 
tion of  small  extent  is  distinguished  as  a  "  dome  " 
when  It  is  more  than  100  fathoms  from  the  surface, 
a  "  bank "  when  it  is  nearer  the  surface  than 
100  fathoms  but  de^jer  than  6  fathoms,  and  a 
"  shoal  "  when  it  comes  within  6  fathoms  of  the 
surface  and  so  becomes  a  serious  danser  to  ship- 
pine.  The  hudiest  point  of  an  elevation  ia  toned 
a  '  height,"  u  it  does  not  lorm  an  idand  or  one 
of  the  minor  forms. 

The  forms  of  the  dry  land  are  of  Infinite  variety,  and  have  been 
studied  in  great  detail.*  From  the  descriptive  or  topographical 
point  of  view,  nometrical  form  alone  ^ould  be  con- 
sidered; but  the  or^iin  and  geological  structure  ctf 
land  forms  must  in  many  cases  be  taken  Into  account 
when  dealiiur  with  the  tunction  they  exercise  in  the  control  of 
mobile  distributions.  The  geographers  who  have  hitherto  given 
most  attention  to  the  forms  of  the  land  have  been  trained  as  geo- 
logists, and  consequently  there  is  a  general  tendency  to  make  origin 
or  structure  the  basis  of  classification  rather  than  form  alone. 

The  fundamental  form-elements  may  be  reduced  to  the  six 
proposed  by  Professor  Penck  as  the  basis  of  his  double  system  o£ 
classification  by  form  and  origin.'  These  may  be  looked 
upon  as  being  all  derived  by  various  modincations  or  ^uj^tt-.^ 
arrangements  of  the  single  form-unit,  the  slope  of  inclined  SwrfflSuiL 
plane  surface.  No  one  form  occurs  alone,  but  always 
grouped  twether  with  others  In  various  ways  to  make  up  districts, 
regions  aiid lands  of  distinctive  characters.  The  form-elements  are: 


Lana 
lormt. 


*  See  Geographical  Journal,  xxli.  (1903)  pp.  191-194. 

•  The  most  important  works  on  the  classincatfon  of  land  forms  are 

F.  von  Richthofen,  Fiihrer  fUr  Forsckungsreisende  (Berlin,  r886) ; 

G.  de  la  NoS  and  E.  de  Margerie,  Les  Formes  dU  terrain  (Paris,  1888) ; 
and  above  all  A.  Penck,  Morphdo^  Aer  Brdobeffidehe  (2  vols..,' 
Stuttgart,  1894).    Compare  also  A.  de  Lapparent,  Lemons  dt  ffio- 

g-aphie  physique  (2nd  ed.,  Paris,  1898),  and  W.  M,  Davis,  Physical 
eography  (Boston,  1899).  ' 
.  *  "  Geomorphologie  als  genetische  ^K^sseAschaft,^  In  Report  of 
Sixth  InternaHonaX  Geog.  Congress  (London.  1895),  p.  735  (Englisfi 
Abstract,  p.  748). 
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1.  The  plain  or  gently  inclined  uniform  surface.  ^ 

2.  The  scarp  or  steeply  iadtQed  slope;  tbia  is  necessarily  of 
-  anall  eistait  except  in  the  direction  of  its  length. 

3.  Hie  valley,  coifipoaed  of  two  lateral  parallel  ^slo^es  incUoed 
towanJ»  a  narrow  strip  of  plain  at  a  lower  level  whick  itaelf  slopes 
downwards  in  the  direction  of  its  lei^th.  Many  varieties  erf  tliis 
fundamental  form  may  be  distinguished. 

4.  The  mount,  composed  of  a  surface  faltin^^  away  on  every  side 
from  a  particular  place.  This  place  may  either  be  a  point,  as 
In  a  volcanic  cone,  or  a  line,  as  in  a  mountain  nn|p  or  ridge  of 
hills, 

5.  The  hollow  or  form  produced  a  land  surface  sloping  inwards 
from  all  sides  to  a  particular  lowest  place,  the  converse  of  a  mount. 

6.  The  caaem  or  space  entirely  surrounded  by  a  land  surface. 
These  forms  never  occur  scattered  haphazard  over  a  region, 

but  always  in  an  orderhr  subordination  depending  on  their  mode 

-  .  of  origin.  Tne  dominant  forms  result  from  crustal 
^laSIa    nwvenients,  the  subsidiary  from  secondary  reactions 

durii^  the  action  of  the  primitive  forms  on  mobile  distri- 
butions. The  geological  structure  and  the  mineral  com- 
porition  of  the  rocks  are  often  the  chief  causes  detennioins^  the 
character  of  the  land  forms  of  a  r^on.  Thus  the  aoenei^  of  a  lime- 
stone country  depends  on  the  solubility  and  permeability  of  the 
rocks,  leading  to  the  typical  Karst-formations  m  caverns,  swallow- 
Iboles  and  unaereround  stream  courses,  with  the  contingent  pheno- 
mena of  dry  valleys  and  natural  bridges.  A  sandy  beach  or  desert 
owes  its  character  to  the  mobility  <»  its  constituent  sand-grains, 
which  are  readily  drifted  and  piled  up  in  the  fonn  of  dunes.  A 
region  where  volcanic  activity  has  led  to  the  embedding  <A  dykes  or 
bosses  of  hard  rock  amongst  softer  strata  produces  a  plain  broken  by 
abrupt  and  isolated  eminences.^ 

It  would  be  impracticable  to  go  fully  into  the  varieties  of  each 
specific  form;  but,  partly  as  an  exan^^  of  modem  geographical 

—  classification,  partly  because  (rf  the  exceptional  import- 
Iftii  n«r  ^^'^  mountains  amongst  the  features  of  the  land,  one 
— exception  may  be  made.   The  classification  of  mountains 

into  types  has  usually  bad  regard  rather  to  geological 
structure  than  to  external  form,  so  that  some  i^logista  would  even 
apply  the  name  of  a  mountain  range  to  a  region  not  distinguished 
by  relief  from  the  rest  of  the  country  if  it  bear  getdogical  evidence 
of  hwving  once  been  a  true  range.  A  mountain  may  be  described 
(it^  cannot  be  defined)  as  an  elevated  r^iion  of  irregular  surface 
rimng  comparatively^  abruptly  from  lower  ground.  The  actual 
elevation  of  a  summit  above  sea-level  does  not  necessarily  affect  its 
mountainous  character;  a  gentle  eminence,  for  instance,  riang  a 
few  hundred  feet  above  a  tableland,  even  if  at  an  elevation  of  say 
15,000  ft.,  could  only  be  called  a  hill.*  But  it  may  be  said  that 
any  abrupt  slope  of  2000  ft.  or  more  in  vertical  height  may  justly 
be  called  a  mountain,  ^  while  abrupt  slopes  of  lesser  height  may 
be  called  hills.  Existing  classifications,  however,  do  not  take 
account  of  any  difference  in  kind  between  mountain  and  hills, 
although  it  is  common  in  the  German  language  to  speak  of  HUgel- 
land,  Mitklgebirge  and  Hochgehirte  with  a  definite  significance. 

The  »mi»e  classification  employed  b^  Professor  James  Geilde ' 
into  mountains  of  accumulation,  mountains  of  elevation  and  moun- 
tains of  circumdenudatton,  is  not  considered  sufiidently  thorough 
by  German  geographers,  who,  foUowini^  Richthofen,  generafly 
adopt  a  classification  dependent  on  six  primary  divisions,  each  of 
which  is  subdivided.  The  terras  employed,  especially  for  the  sub- 
divisions, cannot  be  easily  translated  into  other  languages,  and  the 
English  equivalents  in  the  ftdlowiiqE  table  are  only  put  forward 
tentatively : — 

RlCUTHOFEM's  CLASStnCATION  OF  MOUNTAINS  ' 

I.  Tektonische  Gtbirge — ^Tectonic  mountaina. 

(a)  Bnul^Airte  oder  SekoUengebirge—Block  mountains. 
I.  EmseiHge  Sdicilen»birge  oder  SckoUenrandggbi^e— 
Scarp  or  tilted  block  mountains, 
(i.)  Tofflscholie—Tabhc  blocks, 
^n.)  Abra*ionascholle — Abraded  blocks, 
(lii.)  ThmsgresstonssehoUe—hUxiBaidnncoahrm- 
able  strata. 
3.  I^exurgehvga — Flexure  mountains. 
3.  JBTorjf^Mrgff— Symmetrical  block  mountains, 
(fr)  Faitmtgs^birge^TvM  mountains. 

1.  HomOomofpke  ^oAiMgrgsMrsr— Homomorphk  fold 

mountains. 

2.  HeUromorpke  PaUmmgig^irge—Hettrwoarpiac  fold 

mountains. 


1  On  this  subject  see  J.  Geikie,  Earth  Sculpture  (London,  1898) ; 
J.  E.  Marr,  The  Scient^  Study  of  Scenery  (iZondon,  1900) ;  Sir  A. 
Geikie,  Hie  Scenay  arM  Geology  of  Scotland  (London)  and  ed.,  1867) ; 
Lord  Avebuiy  (Sir  J.  Lubboc^,  The  Scenery  ^  Svi^eriaud  (London, 
i8g6J  and  The  Scenery  of  England  (London,  1903). 

■  Some  geographers  distinguiA  a  mountain  bom  a  hill  by  wig^ ; 
thus  Professor  Seeley  says  "  a  mountain  implies  elevation  and  a  hill 
implies  denudation,  but  the  external  forms  of  both  are  often  iden- 
tical."  RfiPort  VI.  Int.  Geog.  Congress  (London,  1895),  p.  751. 

'  "  Mountains,"  in  Scot.  Geog.  Mag.  ii.  (1896)  p.  143. 

*  FHkrerfar  Forsekungsreisende,  pp.  652-685. 


II.  Rumpfgebirgs   oder   Abrasumsgtbirtt^-Tnak  or  abraded 

mountains. 

lU.  Ausbruchsgebirge^Emptiye  mountains. 

IV.  Atifuhimungsjebirge—Mountaiaa  iA  w>eamu]»tioa. 

V.  WocWftim— Plateaux. 
Abrasionsplatten — Abraded  plateaux. 
Marines  Flacblaud — Plain  of  marine  erosion. 
Schichtungstafelland — Horizontally  stiatUied  taUcIand. 
Vbergussk^moJid — Lava  plain. 
Stron^aduand — River  plain. 

Fiachb9den  der  atmosphariscken  iliffwMMiMg— Plains  of 
aeolian  formation. 

VI.  Erosionsgebirge — Mountains  of  erosion. 

From  the  morpholc^cal  point  of  view  it  is  more  important  to 
distinguish  the  associations  of  forms,  such  as  the  mountain  mass 


or  group  of  mountains  riuliatit^  from  a  centre,  with  the 
yalTeys  furrowing  tbrar  flanks  spreading  towards  every 


direction;  the  mountain  chain  or  Gneof  he^bts,  forming  a 
lot^  narrow  ridge  or  series  of  ridges  sepvated  by  parallel  valleys; 
the  dissected  plateau  or  h^hland,  divided  into  mountain^  of  circum- 
denudation  by  a  system  of  deeply-cut  valleys;  and  the  isolated 
peak,  usually  a  volcanic  cone  or  a  hard  rock  mass  left  projecting  after 
the  softer  strata  which  embedded  it  have  been  worn  away  (Monad- 
nock  of  Professor  Davis). 

The  geographical  distribution  of  mountains  is  intimately  associated 
with  the  great  structural  lines  of  the  continents  of  which  they  form 
the  culminating  region.    Lofty  lines  of  fold  n>ountains 
form  the  "  backbones  "  of  North  America  in  the  Rocky  Jv'" "J*" 
Mountains  and  the  ¥rest  coast  systems,  of  South  America  -JllLto* 
in  the  Cordillera  of  the  Andes,  of  Europe  in  the  Pyrenees, 
Alps,  Carpathians  and  Caucasus,  and  of  Asia  in  the  mountains  of 
Asia  Minor,  convergii%  on  the  Pamirs  and  diverging  thence  in  the 
Himalaya  and  the  vast  mountain  systems  of  central  and  eastern 
Asia.   The  remarkable  line  of  vdcanoes  around  the  whole  coast 
of  the  Pacific  and  along  the  margin  of  the  Caribbean  and  Medito-- 
ranean  seas  is  one  of  the  most  conspicuous  features  of  the  gUrfw. 

If  land  forms  may  be  compared  to  organs,  the  part  they  serve  in 
the  economy  of  the  earth  may,  without  stratmng  the  term,  be 
characterized  as  functions.   The  first  and  simplest  _ 
function  of  the  land  surCace  is  that  of  guiding  loose  C^T^^ 
material  to  a  lower  leveL   The  downward  pull     gravity  y™** 
suffices  to  brinz  about  the  fall  of  such  material,  but  the 
path  it  will  follow  and  the  distance  it  will  travel  before  coming  to 
rest  depend  upon  the  land  form.   The  loose  material  may,  and  In 
an  arid  r^on  does,  consist  only  of  portions  of  the  higher  # 

of  the  surface  detached  by  the  e^^nsion  and  ^'"^ 


parts 


waste. 


contraction  produced  by  heating  and  cocHing  due  to 
radiation.  Such  brolan  material  rdling  down  a  uniform  scarp 
would  tend  to  reduce  its  steepness  by  the  loss  of  material  in  the 
upper  part  and  by  the  accumulation  ctf  a  mound  or  scree  a^inst 
the  lower  part  of  the  slope.  But  where  the  side  is  not  a  uniform 
scarp,  but  made  up  of  a  series  of  ridges  and  valleys,  the  tendency 
will  be  to  distribute  the  detritus  in  an  irregular  manner,  directing 
it  away  from  one  place  and  collecting  it  in  great  masses  in  another, 
so  that  in  time  the  land  form  assumes  a  new  appearance.  Snow 
accumulating  on  the  higher  portions  of  the  land^  when  compacted 
into  ice  and  .caused  to  flow  downwards  by  gravity,  gives  nse,  on 
account  of  its  more  coherent  character,  to  continuous 
glaciers,  which  mould  themselves  to  the  slopes  down 
which  they  are  guided,  different  ice-streams  converging  to  send 
forward  a  greater  volume.  Gradually  coming  to  occupy  definite 
beds,  which  are  deepened  and  polished  by  the  niction,  they  impress 
a  characteristic  appearance  on  the  land,  which  guides  them  as  they 
traverse  it,  and,  altnough  the  ice  melts  at  lower  levels,  vast  quantities 
of  clay  and  broken  stones  are  brought  down  and  deposited  in  terminal 
moraines  where  the  glacier  ends. 

Rain  is  by  far  the  most  important  of  the  inorganic  mobile  dis- 
tributions upon  which  land  forms  exercise  their  function  of  guidance 
and  controL  The  precipitation  of  rain  from  the  aqueous  - 
vapour  of  the  atmosphue  is  caused  in  part  by  vertical  'vm- 
movements  of  the  atmosphere  involving  heat  changes  and  apparently 
independent  of  the  surface  upon  which  precipitation  occurs;  but  in 
greater  part  it  is  dictated  by  the  form  and  altitude  of  the  land  surface 
and  the  direction  of  the  prevailing  winds,  which  itself  is  laigely 
influenced  by  the  land.  It  is  on  the  windward  faces  of  the  honest 

S;round,  or  just  beyond  the  wmmit  of  less  dominant  heights  upon  the 
eeward  uoej  that  most  rain  falls,  and  all  that  does  not  evaporate 
or  percolate  into  the  ground  is  conducted  back  to  the  sea  by  a  route 
which  depends  only  on  the  iotm  of  the  land.  More  mobile  and  more 
searching  than  ice  or  rock  ruU)ish,  the  trickling  drops  are  guided  by 
the  deepest  lines  of  the  hObtde  in  their  incipient  flow,  and  as  theee 
lines  converge,  the  stream,  gaining  strength,  proceeds  in 
its  torrential  course  to  carve  its  channel  deeper  and  en- 
trench  itself  in  permanent  occupation.  Thus  the  stream-  _  vww* 
bed,  from  which  at  first  the  water  might  be  blown  away  into  a  new 
channel  by  a  gale  of  wind,  ultimately  grows  to  be  the  strongest  line 
of  the  landscape.  As  the  main  valley  deepens,  the  tributary  stream- 
beds  are  deepened  also,  and  gradually  cut  their  way  headwards, 
enlarging  the  area  whence  they  draw  their  supplies.  Thus  new 
land  forms  are  created — valleys  of  curious  complexity,  for  example — 
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by  the  "  capture  "anddiversionof  the  water  of  one  river  by  another, 
leading  to  a  change  <^  watershed.*  The  minor  tributaries  become 
more  numerous  and  more  constant,  until  the  system^  of  torrents 
has  impreraed  its  own  individuality  on  the  mountain  side.  As 
the  river  leaves  the  mountain,  ever  growing  by  the  accession  of 
tributaries,  it  ceases,  save  in  flood  time,  to  be  a  formidable  instru- 
ment of  destruction;  the  gentler  slope  of  the  land  surface  gives  to 
it  only  power  sufficient  to  transport  small  stones,  gravel,  sand  and 
uldmatdy  mud.  Its  valley  banks  are  cut  bacic  by  the  ero«on  of 
minor  tributaries,  or  by  rain-wash  if  the  climate  be  moist,  or  left 
steep  and  sharp  while  the  river  deepens  its  bed  if  the  climate  be 
arid.  The  outline  of  the  curve  of  a  valley's  sides  ultimately  depends 
on  the  angle  of  repose  of  the  detritus  which  covers  them,  if  there 
has  been  no  subsequent  change,  such  as  the  passage  of  a  glacier 
alon^  the  valley,  which  tends  to  destroy  the  regularity  of  the  cross- 
section.  The  slope  of  the  river  bed  diminishes  until  the  plain  compels 
the  nver  to  move  slowly,  swinging  in  meanders  proportioned  to  its 
uze,  and  gradually,  controlled  by  the  flatteniiug;  land,  ceasing  to 
transport  material,  but  raising  its  banks  and  silting  up  its  bed  by 
the  dropped  sediment,  until,  split  upand  dioaled,  its  distributaries 
struggle  across  its  delta  to  the  sea.  This  is  the  typical  river  of  which 
there  are  infinite  varieties,  yet  every  variety  would,  if  rime  were 
given,  and  the  land  remained  unchanged  in  level  relatively  to  the  sea, 
AMamt-  tdtimately  ap^t>ach  to  the  ty^  Movements  of  the  land 
^Ig^  either  of  subsidence  or  elevation,  cbaagea  in  the  land  by 
fiyfff  (0  the  action  of  erosion  in  cuttii^  back  an  escarpment  or 
f^if^  cuttine  through  a  a>l,  chaiues  in  dimate  by  affecting  the 
rainfall  and  the  volume  oi^water,  all  tend  to  throw  the 
river  valley  out  of  harmony  with  the  actual  condition  of 
its  stream.  There  is  nothing  more  striking  in  gec^japh]!^  than  the 
perfection  of  the  adjustment  of  a  great  river  system  to  its  valleys 
when  the  land  has  remained  stable  for  a  very  lengthened  period. 
Before  full  adjustment  has  been  attained  the  river  bed  may  be 
broken  in  places  by  waterfalls  or  interrupted  by  lakes ;  after  adjust- 
ment the  bed  assumes  a  permanent  outline,  tne  slope  diminishii^ 
more  and  more  gradually,  without  a  break  in  its  symmetrical  descent. 
Excellent  examples  of  the  indecisive  drainage  of  a  new  land  surface, 
on  which  the  river  system  has  not  had  time  to  impress  itself,  are  to  be 
seen  in  northern  Canada  and  in  Finland,  where  rivers  are  separated 
by  scarcely  perceptible  divides,  and  the  numerous  lakes  frequently 
belong  to  more  than  one  river  system. 

The  action  of  rivers  on  the  land  is  so  important  that  It  has  been 
made  the  basis  of  a  system  of  physical  geography  by  Professor 
W.  M.  Davis,  who  classifies  land  surfaces  in  terms  of 
the  three  factors — structure,  process  and  time.'  Of 
•vxT  these  time,  during  which  the  process  is  acting  on  the 
structure,  is  the  most  important.  A  land  may  thus  be 
characterized  by  its  position  In  the  '  geograpAical  cycle,  or  cycle 
of  erosion,  as  young,  mature  or  old.  the  last  term  being  reached 
when  the  base-level  of  erosion  is  attained,  and  the  land,  however 
varied  its  relief  may  have  been  in  youth  or  maturity,  is  reduced  to 
a  nearly  uniform  surface  or  peneplain.  By  a  re-elevation  of  a 
peneplain  the  rivers  of  an  old  land  surface  may  be  restored  to 
youthful  activity,  and  resume  their  shaping  action,  deepening  the 
old  valleys  and  initiating  new  ones,  starting  afresh  the  whole  course 
of  the  geographical  cycle.  It  is,  however,  not  the  action  of  the 
running  water  on  the  land,  but  the  function  exercised  by  the  land 
on  the  running  water,  that  is  considered  here  to  be  the  special 
province  of  geography.  At  every  stage  of  the  geographical  cycle 
the  land  forms,  as  they  exist  at  that  stage,  are  concerned  in  guiding 
the  condensation  and  flow  of  water  in  certain  definite  ways.  Thus, 
for  example,  in  a  mountain  ran^e  at  right  angles  to  a  prevailing 
sea-wind,  it  is  the  land  forms  which  determine  that  one  side  of  the 
range  shall  be  richly  watered  and  deeply  dissected  by  a  complete 
system  of  valleys,  miile  the  other  ude  is  dr^,  indefiiute  in  its  valley 
systems,  and  sends  none  of  its  scanty  drainage  to  the  sea.  The 
action  of  rain,  ice  and  rivers  conspires  with  the  movement  of  land 
waste  to  strip  the  layer  of  soil  from  steep  slopes  as  rapidly  as  it 
forms,  and  to  cause  it  to  accumulate  on  the  flat  valley  bottoms,  on 
tthe  ^ceful  flattened  cones  of  alluvial  fans  at  the  outlet  of  the  ^oiges 
of  tributaries,  or  in  the  smoothljr-spread  surface  of  alluvial  plains. 

The  whole  question  of  the  r^me  of  rivers  and  lakes  is  sometimes 
treated  under  the  name  hydrography,  a  name  used  by  some  writers 
in  the  sense  of  marine  surveying,  and  by  others  as  synonymous  with 
oceanography.  For  the  study  of  rivers  alone  the  name  potamolo^* 
has  been  suggested  by  Penck,  and  the  subject  being  of  much  practical 
importance  has  received  a  good  deal  of  attention.* 

The  study  of  lakes  has  also  been  specialized  under  the  name  of 

^  See,  for  a  summary  of  river-action,  A.  Phillipson,  Sludien  Hber 
Wasserscheiden  (Leipzig,  1886) ;  also  I.C.  Russell,  Awer  Deo^pmetU 
(London,  1 898)  (p\i)a\Xt&cdMThtRioers  of  North  America,  New  York, 

M.  Davis,  "  The  Geographical  Cycle,"  Gtog.  Joum.  xiv. 
(i8«)  p.  4*4- 

'A.  Penck,  "  Potamc^ogy  as  a  Bnuieh  of  Physical  Geography." 
Geoe.-  Joum.  x.  (1897)  p.  619. 

'See,  for  instance,  E.  Wisotzki,  Hau^fiuss  und  N^>enfiu5S 
(Stettin,  1889).  For  practical  studies  see  official  reportt  on  the 
MisBisstppt,  Rhine,  Sdne,  Elbe  and  other  great  rmn. 


limnol<^  (see  Lake}.*   The  existence  of  lakes  in  hollows  of  the  land 
depends  upcm  the  balance  between  pttcipitation  and  evaporation. 
A  stream  flowing  into  a  hollow  irill  tend  to  fill  it  up,  and  ,  ^  . 
the  water  will  begin  to  escape  as  soon  as  its  level  rises  high  j'ZllJn 
enough  to  reach  the  lowest  part  of  the  rhn.  In  tJie  case  y*?— 
of  a  large  hollow  in  a  veiy  dry  climate  the  rate  of 
evaporation  may  be  sufficient  to  prevent  the  water  from  ever  rising 
to  the  lip,  so  that  there  is  no  outflow  to  the  sea,  and  a  basin  of  internal 
drainage  is  the  result.   This  is  the  case,  for  instance,  in  the  Caspian 
sea,  the  Aral  and  Balkhash  lakes,  the  Tarim  basin,  the  Sahara,  Inner 
Australia,  the  great  basin  erf  the  United  States  and  the  Uticaca 
basin.   These  basins  of  internal  drains  are  calculated  to  amount 
to  22%  of  the  land  surface.    The  percentages  of  the  land  suiiace 
draining  to  the  different  oceans  are  approximately — Atlantic,  34-3  %; 
Arctic  sea,  16-5%;  Pacific,  14-4%;  Indian  Ocean,  12-8  %.• 

The  parts  of  a  river  system  nave  not  been  so  cleaHy  defined  as  is 
desirable,  hence  the  exaggerated  importance  popularly  attached  to 
"  the  source  "  of  a  river.   A  well-developed  nver  system  _. 
has  in  fact  many  equally  important  and  widely-separated  J'""^*" 
sources,  the  most  distant  from  the  mouth,  the  highest,  2f 
or  even  that  of  largest  initial  volume  not  being;  neces- 
sarily  of  greater  get^^raphical  interest  than  the  rest. 
The  whole  of  the  land  which  directs  drainage  towards  one  river  is 
known  as  its  basin,  catchment  area  or  drainage  area — sometimes, 
hy  an  incorrect  expresmon,  as  its  valley  or  even  its  watershed. 
The  boundary  line  between  one  drainage  area  and  others  !s  rightiy 
termed  the  watershed,  but  on  account  of  the  ambiguity  which  has 
been  tolerated  it  is  better  to  call  it  watei^paiting  or,  as  in  America, 
divide.   The  only  other  important  term  which  requires  to  be  noted 
here  is  UUv/e^,  a  word  introduced  from  the  German  into  French 
and  English,  and  meaning  the  deepest  tine  along  the  valley,  which 
is  necessarily  occupied  by  a  stream  unless  the  valley  is  dry. 

The  functions  of  land  fbnns  extend  beyond  the  control  of  the 
circulation  of  the  atmosphere,  the  hydrosphere  and  the  water  yrhich 
is  cootinualty  being  interchanged  between  them;  they  are  exorcioed 
with  increased  effect  in  the  higher  departments  biogeography  and 
anthropogeography. 

The  sum  of  tne  organic  life  on  the  g^obe  is  termed  by  some  geo- 
graphera  the  biosphere,  and  it  has  been  estimated  that  the  whole 

mass  of  living  substance  in  existence  at  one  time  would  ^,  

cover  the  surface  of  the  earth  to  a  depth  of  one-fifth  of 
an  inch.''  The  distribution  of  living  oi^nisms  is  a  tnPV* 
complex  problem,  a  function  of  many  factora,  several  of  which 
are  yet  mit  little  known.  They  include  the  biological  nature  of 
the  oreanism  and  its  physical  environment,  the  latter  involving 
conditions  in  which  geographical  dements,  direct  or  indirect,  pre- 
ponderate. The  direct  geographical  elements  are  the  arrangement 
of  land  and  sea  (continents  and  islands  standing  in  sharp  contrast) 
and  the  vertical  relief  of  the  dobe,  which  interposes  barriers  of  a 
less  absolute  kind  between  portions  of  the  same  land  area  or  oceanic 
depression.  TTie  indirect  geo^phical  elements,  which,  as  a  rule, 
act  with  and  intensify  the  direct,  are  mainly  climatic;  the  pre- 
vailing winds,  rainfall,  mean  and  extreme  temperatures  of  every 
locality  depending  on  the  arrangement  of  land  and  sea  and  of  land 
forms.  CBmate  thus  guided  affects  the  weathering  <d  'rocla,  and 
so  detenaittes  the  kind  and  arrangement  of  soil.  Different  species 
of  organisms  come  to  perfection  in  different  climates ;  and  it  may 
be  srated  as  a  general  rule  that  a  species,  whether  of  plant  or  animal, 
once  established  at  one  point,  would  spread  over  the  whole  zone 
of  the  climate  congenial  to  it  unless  some  barrier  were  interposed 
to  its  progress.  In  the  case  of  land  and  fresh-water  organisms 
the  sea  is  the  chief  barrier;  in  the  case  of  marine  oiganisms,  the 
land.  Differences  in  land  forms  do  not  exert  great  influence  on  the 
distribution  erf  living  creatures  directiy,  but  indirecthr  such  land 
forms  as  mountain  ranges  and  internal  drainage  banns  are  very 
potent  throu^  their  action  on  soil  and  cKmate.  A  snow-capped 
mountain  ridge  or  an  arid  desert  forms  a  barrier  between  different 
forms  of  life  which  is  often  more  effective  than  an  equal  breadth  of 
sea.  In  this  way  tlie  surface  of  the  land  is  divided  into  numerous 
natural  regions,  the  flora,  and  fauna  of  each  of  which  include  some 
distinctive  species  not  shared  by  the  others.  The  distribution  oi 
life  is  discussed  in  the  various  articles  in  this  Eneyctopaedia  dealii^ 
with  biological,  botanical  and  zoological  subjects.* 


'  F.  A.  Forel,  Handbuch  der  Seenkunde:  allgpnoMe  Limnolope 
(Stuttfiart.  1991J!  F.  A.  Ft^,  "  La  Limnologie,  branche  de  U  glo- 
graphie,"  Report  VI.  Int.  Geog.  Congress  (London,  1895),  p.  593; 
also  I.S  L^fwrn  (2  vols.,  Lausanne,  1802,  1894);  H.  LuUies,  "  Studien 
Qber  Seen,"  Jubildumsschrift  der  Albertms-VmwsitSt  (Kdnigsberg, 
1894);  and  G.  R.  Credner,  ^'  Die  Relikleuaeeii;"  ^Btermunns  Mittn- 
lunmn,  Erg&f^ngshefte  86  and  89  (Gotha;  1687, 1B88). 

^  J.  Murray,  "  Drainage  Areas  of  the  Continents,"  Scot.  Geog.  Maf. 
ii.  (1886)  p.  548. 

^Via.pter,Leht^hdorGeotrapkie(t90o');i.s96. 

'For  details,  see  A.  R.  Wallace,  Geographical  Disti'&nUum  0/ 
Animals  and  Island  Lift',  A.  Hetlprin,  Geographical  and  Geological 
DistribuHon  tf  Animals  (1887);  O.  Drude,  Handbuck  der  Pfiansen- 
geographie;  A.  Engler,  Bntmckelunpz'sckichte  der  Pflanxenwelt', 
also  Beddard,  Zoogeography  (Cambridge,  1895);  and  acla(er,  Tk« 
Geopaphy  0/  MammMS  (London,  l899)< 
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The  classification  of  tht  land  surface  into  areas  inbalnted  by 
distioctive  groups  of  plants  has  been  attempted  by  many  phyt»- 
gj..       geographers,  but  without  resulting  in  any  schraie  of 

general  acceptance.  The  simplest  dasufication  is  perhaps 
that  of  Drude  according  to  cUinatic  zones,  subdivided 
acconUi^  to  continents.  This  takes  account  of — (i)  the  Arciic- 
Alpine  zone,  including  all  the  vegetation  of  the  region  bordering 
on  perpetuu  snow;  Xf)  the  Boreal  zone,  includiiw  the  temperate 
Unas  of  North  America,  Europe  and  Asia,  all  of  vhich  are  sub- 
stantially alike  in  botanioU  character;  (3)  the  Tropical  zone,  divided 
sharply  mto  (a)  the  tropical  zone  of  the  New  World,  and  (i)  the 
tropical  zone  ot  the  Old  World,  the  forms  of  which  differ  in  a  sig- 
nificant degree;  (4)  the  Austral  zone,  comprising  all  continental 
land  south  of  the  equator,  and  sharply  divided  into  three  re^ons 
the  floras  of  which  are  atrikingly  distinct — (a)  South  Amencan, 
(b)  South  African  and  (c)  Australian;  (5)  the  Oceanic,  corrmrising 
all  oceanic  islands,  the  flora  of  which  consists  exclusively  01  forms 
whrae  seeds  could  be  drifted  undestnnred  by  ocean  currents  or 
carried  by  birds.  To  these  might  be  added  thie  antaxctic.  which  is 
BtiU  vefy  imperfecdy  known.  Many  subdiviuons  and  transitional 
zones  have  been  suggested  by  different  authors. 

From  the  point  m  view  ot  the  economy  cd  the  globe  this  classi- 
fication by  species  is  perhaps  less  important  than  that  by  mode 
..  .  ^.  .  of  life  and  physwlogical  character  in  accordance  with 
enviraunent.  TTie  following  are  the  chief  areas^  of 
vegetalJonal  activity  usually  reownized:  (i)  The  ice- 
deaertaof  the  arctic  and  antarctic  and  the  highest  mountain  regions, 
where  time  is  no  vegetation  except  the  lowest  forms,  fike  that 
which  causes  "  red  anow."  (2)  The  tundra  or  region  of  intensely 
cold  winters,  forbidding  tree-growth,  where  mosses  and  lichens 
cover  most  of  the  ground  when  unfrozen,  and  shrubs  occur  of 
species  which  in  other  conditions  are  trees,  here  stunted  to  the 
neight  of  a  few  inches.  A  ^milar  zone  surrounds  the  permanent 
anow  on  lofty  momitains^  in  all  latitudes.  The  tundra  passes  by 
imperceptible  gradations  into  the  moor,  bog  and  heath  ot  varjncr 
climates-  (3)  The  temperate  ioreeta  of  evergreen  or  deciduous  trees, 
according  to  circumstances,  which  occupy  those  parts  of  both 
temperate  zones  where  rainfall  and  sunlight  are  both  abundant. 
(4)  The  grassy  steppes  or  pcatries  where  the  rainfall  is  dunioished 
and  tempieratures  are  extreme,  aid  grass  is  the  prevailing  form  of 
vegetatioa.  These  faaa  tmpercoptiuy  into— (5)  the  and  desert, 
whei«  rainfall  is  at  a  minimum,  ana  the  only  plants  are  those  modified 
to  sid»ust  irith  the  smallest  supply  of  water.  (6)  The  tropical  forest, 
which  represents  the  maximum  <d  plant  luxuriance,  stimulated  by 
the  heaviest  rainfall,  greatest  heat  and  strongest  tight.  These 
divisions  fnerge  one  into  the  other,  and  admit  of  almost  indefinite 
subdivision,  while  they  are  subject  to  great  modifications  by  human 
intecferenfx.  in  clearing  and  cultivatiDg.  Plants  exhibit  the  control- 
ling power  of  environment  to  a  high  ^ree,  and  thus  vegetation  is 
usually  id  close  adjustment  to  the  bolder  geographical  features  of 

divisions  of  the  earth  into  faunal  re^ons  by  Dr  P.  L.  Sclater 
have  beenfound  to  hold  good  for  a  large  aumber  of  grouM  of  animals 
-  as  different  in  their  mode  of  life  as  birds  and  mammals, 
and  they  may  thus  be  accepted  as  based  on  nature. 
■'They  are  six  in  number:  (i)  Palaearftic,  iaduding 
EurOT)e,  Asia  north  of  the  Himalaya,  and  Africa  north  of  the  Sahara ; 
(2)  Ethiopkm,  consisting  of  Africa  south  the  Atlas  range,  and 
Madagascar;  (3)  Oriental,  Includiiig  India,  Indo-China  and  the 
Malay  Archipelago  north  ot  Wallace's  line,  which  runs  between 
Bali  and  Lombok ;  (4)  AustnUian,  includijig  Australia,  New  Zealand, 
New  Guinea  and  Polynesia;  (5)  NearcUc  or  North  America,  north 
of  Menco;  and  (6)  Neotropical  or  South  America.  Each  these 
divinons  ia  the  home  of  a  special  fauna,  many  species  of  which 
are  ccmfined  to  it  akmer  in  the  Australian  region,  indeed,  practically 
the  iriiole  fauna  is  peculiar  and  distinctive,  su^csting  a  prolonged 
period  of  complete  fasologicat  isolation.  In  some  cases,  such  as  the 
EhJiiopianand  Ncotrmncal  and  the  Palaearctic  and  Nearctic  re^ona, 
the  faunas,  althoui^  distinct,  are  related,  several  forme  on  opposite 
ttdes  of  the  Atlantic  bmng  analogous,  the  Uon  and  puma,  ostrich 
and  rhea.  Where  twto  c«  the  faunal  rralms  meet  thare  is  usually; 
thou^  not  always,  a  mixi^  of  faunas.  These  facta  have  led  some 
naturafista  to  include  the  Palaearctic  and  Nearctic  regions  In  one, 
teni^  Holarctic,  and  to  suggest  tranntional  regions,  such  as  tha 
Sonoran,  between  North  and  South,  America,  and  the  JdedHernmean, 
between  Europe  and  Africa,  or  to  create  sub-r^jons.  such  as  Mada- 
gascar and  New  Zealand.  Oceanic  islands  have,  as  a  rule,  distinctive 
teuoas  utd  floras  which  resemble,  but  are  not  idesticaL  with,  those  01 
other  islands  in  similar  poaitiona. 
The  study  of  the  evolution  of  faunas  and  the  ocHnparison  of  the 
fani^  o£  distant  regions  have  furnished  a  trustworthy 
inatnimeot  of  prerhtstoric  geographical  research,  which 
enables  earlier  geographical  reuitions  of  Laud  .4^9d  sea  to 
be  traoed  out,  and  the  apprwfawta  penod«  or  at  least  the 
chronological  order  of  the  larger  changes,  to  be  estimated, 
in  this  way,  fcfr  ' example,  it  has  been  suggested  that  a 
land,  '*  Lemaria,"  ohce  connected  Madagascar  with  the 
Malay  Archipel^,  and  that  a  northern  extension  of 
the  antarctic  land  onoe  united  the  three  soitthcni.aMitinents. 
The  distributicm  of  fossils  frequently  makes  it  possible  to  map  out 
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appronmately  the  geneFal  features  ctf  land  and  sea  in  loiu^-past 
gedloeical  penodSf  and  ao  to  enable  the  history  a£  crystal  rBUdTto  be 
traced.* 

While  the  tendency  is  for  the  living  forms  to  come  into  harmony 
with  their  environment  and  to  approach  the  state  of  equflibrium 
by  succea^ve  adjustments  if  the  environment  should  ^ 
happen  to  change,  it  is  to  be  observed  that  the  action  ^^^^^f 
of  organisms  themselves  often  tends  to  change  their 
environment.  Corals  and  other  quick-growii^  cal- 
careous  marine  oi^nisms  are  the  most  powerful  in  this^*^- 
re^)ect  by  creating  new  land  in  the  ocean.  Vegetation  of  all  setts 
acts  in  a  similar  way,  either  in  forming  soil  ana  asEOstii^  in  break- 
ing up  rocks,  in_  filling  up  shallow  lal^  and  even,  like  the  man- 
grove, in  reclaiming  wide  stretches  of  land  from  the  sea.  Plant  life, 
utilizing  solar  light  to  combine  the  inorganic  elements  of  water, 
soil  and  air  into  living  substance,  is  the  basis  of  all  animal  life. 
This  is  not  by  the  supmy  food  alone,  but  also  by  the  withdrawal 
of  carbonic  acid  from  the  atmoqihere,  bjy  which  vegetation  maintains 
the  composition  of  the  air  in  a  state  fit  for  the  support  of  animal 
life.  Man  in  the  primitive  stages  of  culture  is  scucely  to  be  dis- 
tinguished from  other  animals  as  r^ards  his  subjection  to  environ- 
a«Bt,  but  in  the  h^her  grades  of  culture  the  conditions  of  control 
and  reaction  become  much  more  complicated,^  and  the  department 
of  anthrc^x^eography  is  devoted  to  their  consideration. 

The  first  requisites  <d  all  human  beings  are  food  and  protectum, 
in  thdr  search  for  which  num  are  brought  into  intimate  relations 
with  the  forms  and  productions  of  the  earth's  surface.  .  ..^^ 
The  degree  of  dependence  of  any  people  upon  environ-  ^—""^ 
meat  varies  inversely  as  the  d^ree  of  culture  or  civiliza-  *"wnj'« 
tion,  which  for  this  purpose  may  perhaps  be  defined  as  the  power 
of  an  individual  to  exercise  control  over  the  individual  and  over 
the  environment  for  the  benefit  of  the  community.  The  develop- 
ment culture  is  to  a  certain  extent  a  question  of  race,  and  althouni 
forming  one  species,  tbe  varietiesol  mandiffer  in  almost  imperoeptible 
gradations  with  a  caa:4>le¥ity  def)Uig  classification  (see  Anthro- 
folooy).  Prciesfior  Keaoe  groups  man  round  four  leadinjf  types, 
which  may  be  named  the  black,  ydlow,  red  and  white,  or  the  Ethfopic, 
Moi^otic,  American  and  Caucasic  Each  may  be  subdivided, 
though  not  with  great  exactness,  into  smaller  groups,  either  according 
to  physical  characteristics,  of  which  the  form  ol  the  head  is  most 
important*  or  accordii^  to  language. 

The  black  t^pe  is  found  only  in  tropical  or  sub-tropical  countries 
and  is  iisualb' m  ft  primitive  condition  <^  culture,  unleaa  educated 
by  contact  with  pemile  of  the  white  type.  They  follow  ^ 
t&e  most  primitive  forms  of  religion  (mainly  feushism), 
live  on  products  of  the  woods  or  of  the  chase,  with  the 
minimum  of  work,  and  have  only  a  loose  political  oif^anizatioa. 
The  red  type  ,is  peculiar  to  Agperica,  mhabiting  every  climate  from 
polar  to  equatorial,  and  containing  reimsentatives  of  many  st^s 
of  culture  which  had  apparently  develop^  without  the  aid  or 
interference  of  people  of  any  other  race  until  the  close  of  the  15th 
century.  The  yellow  type  is  capable  of  a  higher  culture,  cherishes 
higher  religious  beliefs,  and  inhabits  as  a  rule  the  temperate  zone, 
although  extending  to  the  tropics  on  one  side  and  to  the  arctic 
regions  on  the  other.  The  white  type,  originating  in  the  north 
temperate  zone,  has  spread  over  tne  whole  world.  They  have 
attained  the  lugbest  culture,  profess  the  purest  forms  of  mono- 
theistic religion,  and  have  brought  all  the  ^people  the  black  type 
and  many  0?  those  of  the  yellow  under  their  domination. 

The  contrast  between  the  yellow  and  white  types  has  been  softened 
by  the  remarkable  development  of  the  Japanese  following  the 
asstmilatbn  of  western  methods. 

The  actual  number  of  human  inhabitants  in  the  world  has  been 
calculated  as  ixAUxm: 


By  Condaenta.* 
875,000,000 
392,000,000 
170,000,000 
143,000,000 

7.000.000 


By  Race* 
White  (Caucasic)  770,000,000 
Yellow  (Mong)   .  540,000,000 
Black'(Ethiopic) .  175,000,000 
Red  (American)  .  32,000,000 


Total  ^  1,307^000,000 


Asia.    .  . 
Europe  . 
Africa  . 
America 
Australia  and 
Polyneua 

Total  1,587,000,000 

In  round  numbers  the  population  oi  the  world  U  about 
i,6oo«ooo.ooo.  and,  according  to  an  estimate  by  Ravenstein,^  the 
maximum  population  which  it  will  be  posuble  for  the  earth  to 
maintain  is  6000  millions,  a  nuoiber  which,  if  the  average  rate  of 
ucrcase  in  1891  continued,  would  be  reached  within  mo  years. 

While  highly  ctvflized  communities  «re  able  to  evade  many  o£ 
the  restrictuma  of  environment,  to  overcome  the  barriers  to  inter- 
commumcation  interposed  by  land  or  sea,  to  counteract  the  adverse 

>  See  particularly  A.  de  Lapparent,  Trat^  de  gialogie  (4th  ed., 
Paris,  1900). 

*  Estimate  for  1900.   H.  Wagner,  Lekrbudt  der  Geapnpkte,  i. 

^'  ■  Ldmate  for  year  not  stated.  A.  H.  Keane  in  JntenuHmd 
Geography^  p.  108. 

*  In  Proc.  R.G.S.  xui.  (1891)  p.  37. 
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influence  of  climate,  and  by  the  development  of  trade  even  to 
inhabit  countries  irfaich  cannot  yield  a  food-BuppIv,  the  mass  of 
manldnd  is  still  completely  under  the  control  ot  those  conditions 
which  in  the  past  determiiud  the  distribution  and  the  mode  of  life 
ol  the  whole  human  race. 

In  tropical  forests  primitive  tribes  depend  on  the  collection  of 
wild  ifruitB,  and  in  a  minor  d^ree  on  the  chase  of  wild  animals,  for 

.   their  food.    Clothmg  is  unnecessary;    hence  there  is 

little  occasion  for  ezerunI^[  the  mental  faculties  beyond 
o/Mmreo-       aenae  d  perception  to  avoid  enemies,  or  the  in- 
ventive  arts  teyond  what  is  required  for  the  simplest 
weapons  and  the  most  primitive  fortifications.  When 


enhanced  in  predatory  tribes  who  take  by  force  the  food,  clothing 
and  other  property  [H-epared  or  cdlected  dv  a  feebler  peode.  The 
fruit'eating  savajie  cannot  stray  beyond  his  woods  which  bound 
his  life  as  the  water  bounds  that  ot  a  fish ;  the  hunter  is  free  to 
live  on  the  marg^  of  forests  or  in  open  country,  while  the  robber 
or  warrior  from  some  natural  stronghold  of  the^  mountains  sweeps 
over  the  adjacent  plains  and  carries  his  nuds  into  distant  lands. 
Wide  grassy  steppes  lead  to  the  organlzatiDn  at  the  people  as  nomads 
whose  wealth  conusts  in  flocks  and  herds,  aod  their  dwelling 
aie  tents.  The  nomad  not  only  domcsUcates  and  turns  to  his 
own  use  the  gender  and  more  powetful  animals,  such  as  dieep, 
cattle,  horses,  camels,  but  even  turns  some  predatory  creatures, 
like  the  dog,  into  a  means  of  defending  their  natural  prey.  They 
bunt  the  beasts  of  prey  destructive  to  their  flocks,  and  form  anned 
bands  for  protection  against  marauders  or  for  purposes  of  agxreseion 
on  weaker  sedentary  neighbours.  On  the  fertde  low  jgroun^  along 
the  margins  ct  rivers  or  in  clearings  of  forests,  agricultural  com- 
munities naturally  take  thrir  rise,  diralii^  in  villages  and  cultivating 
the  wild  grains,  which  by  careful  nurture  and  sdection  have  been 
turned  into  rich  cereals.  The  agriculturist  as  a  rule  is  rooted  to 
the  soil.  The  land  he  tills  he  holds,  and  acquires  a  closer  connexion 
with  a  particular  patch  of  ground  than  either  the  hunter  or  the  herds- 
man. In  the  temperate  zone,  where  the  seasons  are  shart^y  con- 
trasted, but  follow  each  other  with  regularity,  [<we8q[ht  and  self-denial 
were  fostered,  because  if  men  did  not  emcise  these  qualities  seed-time 
or  harvest  might  pass  into  lost  opportunities  and  the  tribes  would 
suffer.  The  more  extreme  climates  of  arid  regions  on  the  mandns  of 
the  tropics,  by  the  unpredictable  succesMon  of  droughts  and  floods, 
confound  the  prevision  of  uninstructed  people,  and  make  prudence 
and  industry  qualities  too  un(%rt3in  in  their  results  to  be  worth 
cultivating.  Thus  the  civilization  of  agricultural  peoples  of  the 
temperate  zone  grew  rapidly,  yet  in  each  community  a  special  type 
arose  adapted  to  the  soil,  the  crop  and  the  climate.  On  the  sea- 
shore fishmg  naturally  became  a  means  of  livelihood,  and  dwellers 
by  the  sea,  in  virtue  of  the  dangers  to  which  they  are  exposed  from 
storm  and  unseaworthy  craft,  are  stimulated  to  a  higher  degree  of 
foresight,  quicker  observation,  prompter  decision  and  more  energetic 
action  in  emergencies  than  diose  who  live  inland.  The  buildiiifi: 
and  haiktling  of  vessels  also,  and  the  utilization  o(  such  uncon- 
trollable powers'of  nature  as  wind  and  tide,  helped  forward  mechanical 
invention.  To  every  type  of  coast  there  may  be  related  a  special 
type  of  occupation  and  even  of  character;  ^  the  deep  and  gloomy 
fjord,  backed  by  almost  impassable  mountains,  bred  oold  mariners 
whose  only  outlet  for  enterprise  was  seawards  towards  other  lands — 
the  viks  created  the  vikir^js.  On  the  gently_  8lo{Hne  mai^  of  the 
estuary  of  a  great  river  a  view  of  tranquil  inland  fife  was  equally 
presented  to  the  shore-dweller,  and  the  ocean  did  not  presuit  the 
only  prospect  of  a  career.    Finally  the  mountain  valley,  with  its 


that  of  an  island,  has  in  all  countries  produced  a  special  type  of 
brave  and  hardy  people,  whose  utmost  effort  may  bnng  them  com- 
fort, but  not  ^refuth,  by  honest  toQ,  who  know  little  of  the  outer 
world,  and  to  whom  the  natural  outlet  for  ambition  is  maraudmg 
on  the  fertile  pl^ns.  The  highlander  and  viking,  products  of  the 
valleys  raised  nigh  amid  the  mountains  or  half -drowned  in  the  sea, 
are  evenTirhere  of  kindred  spirit.  ,  ■ 

It  is  in  some  such  manner  as  these  that  the  natural  conditions 
of  regions,  which  must  be  conformed  to  by  prudence  and  utilized 
by  labour  to  yield  shdter  and  food,  have  led  to  the  growth  at  peoples 
differing  in  their  ways  of  life,  thought  and  speech.  TTie  unttol 
dUferences  so  produced  are  confirmed  and  perpetuated  by  the 
same  barriers  which  divide  the  faunal  or  floral  regions,  tte  sea, 
mountains,  deserts  and  the  like,  and  much  of  the  course  of  part 
lustory  and  present  politics  becomes  clear  when  the  combined 
results  of  diflfering  race  and  differing  environment  are  taken  into 
account,^  . 

The  specialization  which  accompames  the  division  m  latKHir  has 
important  geographical  consequences,  for  it  necesritates  communi- 


»  On  the  influence  of  land  on  peo{de  see  Shaler,  Nature  and 
Man  in  America  (New  York  and  London,  1892);  and  EUen  C. 
Semple's  American  History  amd  its  Geoemfhic  Conditions  (Boston, 
1903). 


cation  between  comjnunities  and  the  interchange  of  th^  pro- 
ducts. Trade  makes  tt  possible  to  work  mineral  resources 
in  loc^ities  where  food  can  only  be  grown  with  great  SlSffi^. 
difficulty  and  expense,  or  which  are  even  totally  barren  '^'^ 
and  waterless,  entirely  dependent  on  supplies  from  distant  sources. 

The  population  which  can  be  permanently  supported  by  a  given 
area  of  land  diff^  greatly  according  to  the  nature  of  the  resources 
and  the  requirements  of  the  people.  Pastoral  communities  are 
always  scattered  very  thinly  over  large  areu;  agricultural  popula- 
tions may  be  almost  equally  sparse  where  advanced  metnods  of 
agriculture  and  labour-saving  machinery  are  employed ;  but  where 
a  frugal  people  are  situated  on  a  fertile  and  inexhaustible  soil,  such 
as  the  deltas  and  river  plains  of  Egypt,  India  and  China,  an  enormous 
population  may  be  supported  on  a  small  area.  In  most  cases, 
however,  a  very  dense  peculation  can  only  be  maintained  in  regions 
where  nuneral  resources  have  fixed  the  site  of  great  manufacturing 
industries.  The  nuximum  density  of  population  which  a  given 
region  can  support  is  very  difficult  to  determine;  it  depends  partly 
on  the  race  and  standard  oS  culture  of  the  people,  partly  on  the 
nature  and  origin  of  the  resources  on  which  they  depend,  partly 
on  the  artificial  burdens  imposed  and  very  largely  on  the  climate. 
Density  of  population  is  measured  by  the  average  number  of  people 
residing  on  a  unit  of  area;  but  in  order  to  compare  one  part  oi  the 
worid  with  another  the  average  diould,  strictly  speaking,  be  taken 
for  regions  of  equal  fflze  or  of  equal  population;  and  the  portions 
of  the  country  which  are  permanently  uninhabitable  ought  to  be 
excluded  from  the  calculation.'  Considering  the  average  density 
of  population  within  the  political  limits  of  countries,  the  following 
list  is  of  some  value;  the  figures  for  a  few  smaller  divisions  of 
large  oountries  are  adaei  (in  brackets)  for  comparison: 

Av^agt  PopvlaiioH  on  1  sg.m,   (For  Xffoo  or  xgot.) 


Country. 

Denuty 
<rf  pop. 

Country. 

DeiiMty 
of  pop. 

(Saxony)  .... 

743* 

Ceylon  .... 

141* 

Belgium  .... 

589' 

97 

Java  

568* 

European  Turlcey 

90 

(England  and  Wales) 

558 

European  Russia  . 

97 

(Bengal)  .... 

4Q5* 

55* 

Holland  .... 

436 

Sweden  .... 

30 

United  Kingdom 

344 

United  States      .  . 

as 

Japan  .... 

357 

Mexico  .... 

18 

Italy  

293 

Norway  .... 

18 

China  proper     .  . 
German  Empire 

270* 
270 

Persia  

New  Zealand  .    .  . 

15 
7 

Austria  .... 

236 

Argentina 

5 

Switzerland  . 

207 
188 

Brazil  

4-5 

France  .... 

Eastern  States  of 

Indian  Empire  . 

167* 

Australia     .  . 

3 

Denmark 

160  • 

Dominion  of  Canada 

1-5 

Hungary  .... 
Portugal  .... 

Siberia  .... 

I 

West  Australia    .  . 

o-a 

The  movement  oi  people  from  one  place  to  another  without  the 
immediate  intention  of  returning  is  known  as  migration,  and  accord- 
ing to  its  origin  it  may  be  classed  as  centrifugal  (directed  „■ 
from  a  particular  nrea)  and  centripetal  (directed  lousirds  '"wnv. 
a  particular  area).  Centrifugal  migration  is  usually  a  matter  of 
compulnon;  it  may  be  necessitated  by  natural  causes,  such  as  a 
change  <^  climate  leadii^  to  the  withering  of  pastures  or  destruction 
of  aipricultural  land,  to  mundation,  earthquake,  pestilence  or  to  an 
excess  of  population  over  means  of  siuiport;  or  to  artificial  causes, 
such  as  tne  wholesale  deportation  of  a  conquered  people;  or  to 
political  or  rd^ious  persecution.  In  any  cftae  the  people  are  driven 
out  by  some  adverse  diange;  and  wimi  the  urgency  is  great  thi^ 
may  require  to  drive  out  in  turn  weaker  people  who  occupy  adeeiratne 
territory,  thus  propagating  the  wave  of  migration,  the  directirai  of 
which  is  guided  by  the  forms  of  tbe  land  into  inevitable  channds. 
Many  of  the  great  historic  movements  of  peoi^es  were  doubtiess  due 
to  the  graduafchange  of  geographical  or  climatic  conditions ;  and  the 
slow  defecation  of  Central  Asia  has  been  plausibly  susmsted  «a  the 
real  cause  of  the  peopling  of  modern  Europe  and  <rf  the  medieval 
wars  of  the  Old  Worla,  the  theatres  of  which  were  critical  txMnts  on 
the  great  natural  lines  <rf  communication  between  eart  and  west. 

In  the  case  of  centripetal  migrations  people  flock  to  some  particula 
place  where  exceptionally  favourable  conditions  have  been  found  to 
exist.  The  rushes  to  gold-fields  and  diamond-fields  are  typical  inr 
stances;  the  growth  of  towns  on  coal-fields  and  near  other  sources 
of  power,  and  the  rapid  settlement  of  such  rich  agricultural  districts 
as  the  wheat-hnds  of  the  American  pniries  and  gnat  plains  are 
other  examines. 

There  is,  however,  a  tendency  few  people  to  remain  rooted  to  the 

*  See  maps  of  density  of  papulation  in  Bartholomew's  great  large- 
scale  atlases,  Atlas  of  Scotland  and  Attas  of  En^nd.  ^ 

*  Almost  exduuvely  industrial. 

*  Almost  exduuvely  agriculturaL 
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land  of  their  birth,  when  not  compiled  or  induced  by  powerful 
external  causes  to  seek  a  new  home. 

Thus  arises  the  spirit  of  nitriotism,  a  product  of  purely  seo- 
graphical  ctHidittonS',  thereby  olfFeriiw  from  the  sentiment  of  lo^ty, 
p~M^  which  is  <^  Facta!  OT^n.  Where  race  and  soil  consinre  to 
evoke  both  loyalty  and  patriotism  in  a  people,  the  moral 
wgrmpiv.  qygijjjgg  ^  great  ana  ^>ermanent  nation  are  secured. 
It  is  noticeable  that  the  patriotic  spuit  is  strongest  in  those  places 
where  people  are  brought  most  intimately  into  relation  with  the  land : 
dwellers  in  the  mountain  or  by  the  sea,  and,  above  all,  the  people  of 
n^jped  cocwts  and  mouDtainous  archipelagoes,  have  always  been 
renowned  for  love  of  country,  while  the  inhabitants  of  f«tile  plains 
and  tcadine  communities  are  frequently  less  strongly  attached  to 
Uieir  own  land. 

Amongst  nomads  the  tribe  is  the  unit  of  government,  the  political 
IxHid  is  personal,  and  th«e  [is  no  definite  territorial  association 
of  the  people,  who  may  be  loyal  but  cannot  be  patriotic  The  idea 
of  a  country  arises  only  when  a  nation,^  either  homogeneous  or 
composed  of  several  races,  establishes  itself  in  a  region  the  Boundaries 
of  which  may  be  defined  and  defended  against  agsression  from 
without.  Pditical  geography  takes  account  of  the  partition  of  the 
earth  amooc^t  organized  connmunities,  dealiI^[  with  the  relation  of 
races  to  regions,  and  of  nations  to  countries,  and  con^derioy  the 
conditions  of  territorial  equilibrium  and  instability. 

Tlie  definition  of  boundaries  and  their  delimitation  is  one  of  the 
most  important  parts  of  political  get^raphy.  Natural  boundaries 
are  always  the  moat  ddrnte  and  the  strongest,  lending 
themselves  most  readily  to  dd'ence  against  a^resuon. 
The  sea  is  the  most  effective  of  all,  anaan  island  state  is 
recognized  as  the  most  stable.  Next  in  importance  comes  a  moun- 
tain range,  but  here  there  is  often  difficulty  as  to  the  definition  of 
the  actual  crest-line,  and  .mountain  ranges  bein^  broad  n^ons,  it 
may  happen  that  a  small  independent  state,  like  Switzerland  or 
Andorra,  occupies  the  mountain  valleys  between  two  or  more  g^t 
countries.  Rivers  do  not  form  effective  international  boundaries, 
altiiouch  between  dependent  self-governing  communities  they  are 
convement  lines  of  demarcation.  A  desert,  or  a  belt  of  country 
left  purposely  without  inhabitants,  like  the  mark,  marches  or 
debatab^  lands  of  the  middle  ages,  was  once  a  common  means 
of  separating  nations  which  nourished  hereditary  grievances.  The 
"  buffer-state  "  of  modem  diplomacy  is  of  the  same  ineffectual 
type.  A  less  definite  though  very  practical  boundary  is  that  formed 
by  the  meeting-line  of  two  languages,  or  the  districts  inttabited 
by  two  races.  The  line  of  fortresses  protecting  Austria  from  Italy 
lies  in  some  places  well  back  from  the  political  boundary,  but 
just  inrade  the  linguistic  frontier,  so  as  to  separate  the  German 
and  Italian  races  occupying  Austrian  territory.  Arbitrary  lines, 
either  traced  from  point  to  point  and  marked  by  posts  on  the  ground, 
or  defined  as  portions  of  meridians  and  parallels,  are  now  the  most 
common  type  <^  boundaries  fixed  by  treaty.  In  Europe  and  Asia 
frontiers  are  usually  strongly  fortified  and  strictly  watcned  in  times 
of  peace  as  well  as  diuii^  war.  In  South  America  strictly  defined 
boundaries  are  still  tiie  exception,  and  the  claims  of  neighbouring 
nations  have  very  frecjuently  given  rise  to  war,  though  now  more 
commonly  to  arbitration.* 

The  modes -of  government  amongst  civilized  peoples  have  little 
influence  on  political  geogr^hy;  some  republics  are  as  arbitrary 
pamm  mt  ^'^'ing  in  thor  frontier  regulations  as  some  absolute 
monarchies.  It  is,  however,  to  be  noticed  that  absolute 
^^It  monarchies  are  confined  to  the  east  of  Europe_  and  to 
Asia,  japan  being  the  only  established  constitutional 
monarchy  east  of  the  Carpathians.  Limited  monarchies  are  (with 
the  exceprion  of  Japan)  peculiar  to  Europe,  and  in  these  the  degree 
of  democratic  contn^  ma^  be  said  to  diminish  as  one  passes  east- 
wards from  the  United  Kingdom.  Republics,  although  represented 
in  Europe,  are  the  peculiar  form  of  government  of  America  and 
are  unknown  in  Asia. 

The  forms  of  government  of  colonies  present  a  series  of  transi- 
tional types  from  the  autocratic  administration  of  a  governor 
appointed  by  the  home  government  to  complete  democratic  self- 
government.'  The  latter  occurs  only  in  the  temperate  possessions 
of  the  British  empire,  in  which  there  is  no  great  preponderance 
of  a  coloured  native  population.  New  colonial  forms  have  been 
developed  during  the  partition  of  Africa  amongst  European  powers, 
the  spnere  of  influence  being  especially  worthy  of  notice.  This 
is  a  vaguer  form  of  control  than  a  protectorate,  and  frequently 
amounts  merely  to  an  agreement  amongst  civilized  powers  to  respect 
the  right  of  one  of  their  number  to  exercise  government  witliin 
a  certain  area,  if  it  should  decide  to  do  so  at  any  future  time. 

The  central  governments  of  all  civilized  countries  concerned  with 
external  relations  are  closely  similar  in  their  modes  of  action,  but 
the  internal  administration  may  be  veiy  varied.  In  this  respect  a 
country  is  either  centralized,  like  the  United  Kingdom  or  France, 


'For  the  history  of  territorial  chaiiges  in  Europe,  see  Freeman, 
Historical  Geography  of  Europe,  edited  by  Bury  (Oxford),  190; 
and  for  the  official  definition  of  existing  boundaries,  see  Hertsfet, 
The  Map  of  Europe  by  Treaty  (4  vols.,  London,  1875,  1891);  3^ 
Map  of  Afrtea  by  Treaty  (3  vols.,  London,  1896).  Also  Lord  Curzon's 
Oxford  address  on  Frontiers  (1907). 


or  federated  of  distinct  self-governing  units  like  Germany  (where 
the  units  include  kingdoms,  at  least  three  minor  types  of  monarchies, 
municipalities  and  a  crown  land  under  a  nominated  governor),  or  the 
Unttea  States,  whoe  the  units  are  democratic  republics.  The  ulti- 
mate cause  of  the  predomiuaDt  form  of  federal  government  may  be 
the  geographical  diversity  of  the  countrjr,  as  in  the  cantons  occupying 
the  once  isolated  mountain  valleys  of  Switzerland,  the  racial  diversity 
of  the  people,  as  in  Austria-Hui^ry,  or  merely  political  expediency, 
as  in  republics  of  the  American  type. 

The  minor  subdivisions  into  provinces,  counties  and  parishes,  or 
analogous  areas,  may  also  be  related  in  many  cases  to  natural 
features  or  lacial  differences  perpetuated  t>y  historical  causes,  llie 
territorial  divisions  and  subdivisions  often  survive  the  ccmditions 
which  led  to  their  origin;  hence  the  study  of  political  geography  is 
allied  to  history  as  closely  as  the  study  of  physical  geography  is  alued 
to  geol(^.  and  for  the  same  reason. 

The  aggregation  of  population  in  towns  was  at  one  time  mainly 
brought  about  by  the  necessity  for  defence,  a  fact  indicated  by  the 
defensive  sites  of  many  old  towns.  In  later  times,  ^ 
towns  have  been  more  otten  founded  in  proximity  to  nwmm. 
valuable  mineral  resources,  and  at  critical  points  or  nodes  on  lines 
of  communication.  These  are  f^aces  where  the  nMdeof  travellii^ 
or  of  transport  is  changed,  such  as  seaports,  river  ports  and  lailway 
termini,  or  natural  resting-places,  such  as  a  ford,  the  foot  of  a 
steep  ascent  on  a  road,  the  entrance  of  a  valley  leading  up  from  a 
plain  into  the  mountains,  or  a  crossii^-place  of  roads  or  railways.' 
The  ^Btence  of  a  good  natural  harbour  is  often  sufllcient  to 
give  orifpa  to  a  town  and  to  fix  one  end  of  a  line  of  land  com- 
munication. 

In  countries  of  uniform  surface  or  faint  relief,  roads  and  railways 
may  be  constructed  in  any  direction  without  regard  to  the  con- 
figuration. In  places  where  the  low  ground  is  marshy,  ^ 
roads  and  railways  often  follow  the  ndge-lines  of  hills,  '^^zL, 
or,  as  in  Finland,  the  old  glacial  eskers,  which  run  ^rallel  ^^^r^ 
to  the  shore.  Wherever  the  relief  of  the  land  is  pro- 
nounced,  roads  and  railways  are  obliged  to  occupy  the  lowest  ground 
winding  along  the  valleys  of  rivers  and  through  passes  in  the  moun- 
tains. In  exceptional  cases  obstructions  which  it  would  be  impossible 
or  too  costly  to  turn  are  overcome  by  a  bridge  or  tunnel,  the  magni- 
tude of  such  works  increasing  with  the  growth  of  engineering  skill 
and  financial  enterprise.  Similarly  the  olMtructions  offered  to 
water  communication  by  interruption  througb  land  or  shallows  are 
overcome  by  cutting  canals  or  dredging  out  channels.  The  economy 
and  success  of  most  lines  of  communication  depend  on  f(^lowiiw 
as  far  as  possible  existing  natural  lines  and  utilizing  existing  natural 
sources  of  power.* 

Commernal  geography^  may  be  defined  as  the  description  of  the 
earth's  surface  witn  special  reference  to  the  discovery,  production, 
transport  and  exchange  of  commodities.    The  transport  - 
concerns  land  routes  and  sea  routes,  the  latter  being  Izt!?!/ 
the  more  important.   While  steam  has  been  said  to  "T'jv*' 
make  a  ship  independent  of  wind  and  tide,  it  is  stUI  •^^^^ 
true  that  a  lone  voyage  even  by  steam  must  be  planned  so  as  to 
encounter  the  least  resistance  possible  from  prevailing  winds  and 
permanent  currents,  and  this  involves  the  application  of  oceano- 
graphical  and  meteorological  knowledge.   The  older  nav^tion  by 
utilizing  the  power  of  the  wind  denuwds  a  very  intimate  knowledge 
of  these  conditions,  and  it  is  probable  that  a  revinl  of  sailing 
ships  may  in  the  present  century  vastly  increase  the  importance  « 
the  study  of  maridme  meteorology. 

The  discovery  and  production  of  commodities  require  a  know- 
ledge of  the  distribution  of  geological  formations  for  mineral  pro- 
ducts, of  the  natural  distribution,  life-conditions  and  cultivation 
or  breeding  of  plants  and  animals  and  of  the  labour  marlnt.  Atten- 
tion must  also  be  paid  to  the  artificial  restrictions  of  pplitical  geo- 
graphy, to  the  l^nslative  restrictions  bearing  on  labour  and  trade 
as  imposed  in  different  countries,  and,  above  all,  to  the  incessant 
fluctuations  of  the  economic  conditions  <A  supply  and  demandfand 
the  combinations  of  capitalists  or  workers  which  affect  the  market.* 
The  term  "  applied  geography  "  has  been  employed  to  designate 
commercial  geography,  the  fact  being  that  every  aspect  of  scientific 
geography  may  be  applied  to  practical  purposes,  including  the 
purposes  of  trade.  But  apart  from  the  applied  science^  thoe  is  an 
aspect  of  pure  geography  which  concerns  the  theory  of  the  relation 
of  economics  to  the  surface  ol  the  earth. 

It  will  be  seen  that  as  each  successive  aspect  of  geographical 
science  is  coasidered  in  its  natural  sequence  the  conditions  become 


*For  numerous  sj^ul  instances  of  the  determining  causes  <rf 
town  sites,  see  G.  G.  Qii^olm,  "  On  the  Distribution  ot  Towns 
and  Villages  in  England,"  Goographical  Jommal  (1897),  ix.  76, 

X.  511. 

'  The  whole  subject  of  anthropogeography  is  treated  in  a  masterly 
way  by  F.  Ratzel  in  his  AnthropogeoffaPhu  (Stuttgart,  vol.  i.  and 
ed.,  1890,  vol.  ii.  1891),  and  in  his  FoUlisohe  Geofraphie  (Ldp^, 
1897).  The  special  quration  of  the  reaction  of  man  on  his  environ- 
ment is  handled  by  G.  P.  Marsh  in  Man  and  Nature,  or  Physical 
Geography  as  modified  by  Human  Action  (London,  1864). 

'For  commercial  geography  see  G.  G.  Chisholm,  Manual  of  Com- 
mercial Geography  (1890). 
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more  numerous,  complex,  variable  and  practically  important. 
From  the  underlying  abstract  mathematical  considerations  all 

through  the  superimposed  physical,  biological,  anthropo- 
ffgfffa.     logical,  political  and  commercial  development  of  the 

subject  runs  the  determining  control  exercised  by  crust- 
forms  acting  directly  or  indirectly  on  mobile  diitributions;  and  this 
is  the  essential  principle  of  geography.  (H.  R.  M.) 

GEOID  (from  Gr.  7^,  the  earth),  an  imaginary  surface  em- 
ployed by  geodesists  which  has  the  property  that  every  element 
of  it  is  perpendicular  to  the  plumb-Hne  where  that  line  cuts  it. 
Compared  with  the  "  spheroid  of  reference  "  the  surface  of  the 
geoid  is  in  general  depressed  over  the  oceans  and  raised  over 
the  great  land  masses.  (See  Earth,  Figure  of  the.)  ' 

QEOK-TBPE,  a  f(»mer  fortress  of  the  Turkomans,  in  Russian 
Transcaspia,  in  the  oasis  of  AJdial-tekke,  on  the  Ttanscaspian 
railway,  38  m.  N.W.  of  Askabad.  It  consisted  of  a  walled 
enclosure  i)m.  in  ciraiiti  tlie  wall  being  ^8  ft.  high  and  30  to 
30  ft.  thick.  In  December  1880  the  [dace  was  attacked  by 
6000  Rusrians  under  General  Skobelev,  and  after  a  siege  of 
twenty-three  days  was  carried  by  storm,  although  the  defenders 
numbered  25,000.  A  monument  and  a  small  museum  com- 
memorate the  event. 

GEOLOGY  (from  Gr.  7^,  the  earth,  and  science),  the 

science  which  investigates  the  physical  history  of  the  earth. 
Its  object  is  to  trace  the  structiural  progress  of  our  planet  from 
the  earliest  beginnings  of  its  separate  existence,  through  its 
various  stages  Of  growth,  down  to  the  present  condition  of 
thin{^  It  seeks  to  determine  the  manner  in  which  the  evolution 
of  the  earth's  great  surface  features  has  been  effected.  It  un- 
ravels the  oomplicated  processes  by  which  each  continent  has 
been  built  up.  It  follows,  even  into  detail,  the  varied  sculpture 
of  mountain  and  valley,  cra«  and  ravine.  Nor  does  it  confine 
itself  merely  to  changes  in  the  inorganic  world.  Geology  shows 
that  the  present  races  of  plants  aad  animab  are  the  descendants 
of  other  and  very  different  races  which  once  peopled  the  earth. 
It  teaches  that  there  has  been  a  progressive  development  of  the 
inhabitants,  as  well  as  one  of  the  globe  on  which  they  have 
dweh;  that  each  successive  period  in  the  earth's  history,  since 
the  introduction  of  Hving  things,  has  been  marked  by  character- 
istic types  of ^  the  animal  and  vegetable  kingdoms;  and  that, 
however  imperfectly  the  remains  of  these  organisms  have  been 
preserved  or  may  be  deciphered,  matetiab  exist  for  a  history 
of  life  upon  the  planet.  The  geographical  diatrtbutwn  of  existhig 
faunas  and  floras  is  often  made  clear  and  intelligible  by  geological 
evidence;  and  in  the  same  way  light  is  thrown  upon  some  of 
the  remoter  phases  in  the  history  of  man  himself.  A  subject 
so  comprehensive  as  this  must  require  a  wide  and  varied  basis 
of  evidence.  It  is  one  of  the  characteristics  of  geology  to  gather 
evidence  from  soiurces  which  at  first  sight  seem  far  removed 
from  its  scope,  and  to  seek  aid  from  almost  every  other  leading 
branch  of  science.  Thus,  in  detding  with  the  earliest  conditions 
of  the  planet,  the  geologist  must  fully  avail  himself  of  the 
labours  of  the  astronomer.  Whatever  ia  ascertainable  by 
telescope,  spectroscope  or  chemical  analysis,  r^arding  the  con- 
stitution of  other  heavenly  bodies,  has  a  geological  bearing. 
The  experiments  of  the  physicist,  undertaken  to  determine 
conditions  of  matter  and  of  energy^  may  sometimes  be  taken 
as  the  starting-points  of  geolc^cal  investigation.  The  work 
of  the  chemical  laboratory  forms  the  foundation  of  a  vast  and 
increasing  mass  of  geological  inquiry.  To  the  botanist,  the 
zoologist,  even  to  the  unscientific,  if  observant,  traveller  by  land 
or  seat  the  geologist  turns  for  information  and  assistance. 

But  while  thus  culling  freely  from  the  dominions  of  other 
sciences,  geology  claims  as  its  peculiar  territory  the  rocky 
framework  of  the  globe.  In  the  materials  composing  that 
framew(»rk,  their  composition  and  arrangement,  the  processes 
of  their  formation,  the  changes  which  they  have  undergone, 
and  the  terrestrial  revolutions  to  which  they  bear  witness,  lie 
the  main  data  of  geological  history.  Itt  is  the  task  of  the  geologist 
to  group  these  elements  in  such  a  way  that  they  may  be  made 
to  yield  up  their  evidence  ,  as  to  the  march  of  events  in  the 
evolution  of  the  planet.'  He  finds  that  they  have  in  lax£« 
measure  arranged  themselves  in  chronological  sequence, — the 


oldest  lying  at  the  bottom  and  the  newest  at  the  top.  Relics 
of  an  ancient  sea-floor  are  overlain  by  traces  of  a  vanished 
land-surface;  these  are  in  turn  covered  by  the  deposits  of  a 
former  lake,  hhove  which  once  took  afpcax  proofs  of  the  return' 
of  the  sea.  Among  these  rocky  records  He  the  lavas  and  ashes 
of  long-extinct  volomoes.  Hie  ripple  lift  upon  the  ^ore,  the 
cracks  formed  by  the  sun's  heat  upon  the  muddy  bottom  of  a 
dried-up  pool,  the  very  imprint  of  the  drops  of  a  passing  rain- 
shower,  have  all  been  accurately  preserved,  and  yield  their 
evidence  as  to  geographical  conditions  often  widely  different 
from  those  which  exist  where  such  markings  are  now  found. 

But  it  is  mainly  by  the  remains  of  plants  and  animab  imbedded 
in  the  rocks  that  the  geologist  is  guided  in  unravelling  the 
chronological  succession  of  geological  changes.  He  has  found 
that  a  certain  order  of  appearance  characterizes  these  organic 
remains,  that  each  great  group  of  rocks  is  marked  by  its  own 
specif  types  of  life,  and  that  these  typei  can  be  recognized, 
and  the  rocks  in  which  they  occur  can  be  correlated  even  in 
distant  countries,  and  where  no  other  means  of  comparison 
would  be  possible.  At  one  moment  he  has  to  deal  with  the  bones 
of  some  large  mammal  scattered  through  a  deposit  of  superficial 
gravel,at  another  time  with  the  minute  foramirdfers  and  ostracods 
of  an  upraised  sea-bottom.  Corals  and  crinoids  crowded  and 
crushed  into  a  massive  limestone  where  they  lived  and  di^, 
ferns  and  terrestrial  plants  matted  together  into  a  bed  of  coal 
where  they  originally  grew,  the  scattered  shells  of  a  submarine 
sand-bank,  the  snails  and  lizards  which  lived  and  died  within 
a  hollow-tree,  the  insects  which  have  been  inqnisoned  within, 
the  exuding  resin  of  old  fc»esta,  the  footprints  ct  birds  and 
quadrupeds,  the  trails  of  ^trorms  left  upon  former  shores — these, 
and  iimumerable  other  pieces  of  evidence,  enable  the  geologist 
to  realize  in  some  measure  what  the  faunas  and  floras  of  successive 
periods  have  been,  and  what  geographical  changes  the  site  of 
every  land  has  undergone. 

.  It  is  evident  that  to  deal  successfully  with  these  varied 
materials,  a  considerable  acquaintance  with  different  branches 
of  science  is  needful.  Especially  necessary  is  a  toletably  wide 
knowledge  of  the  processes  now  at  work  in  changing  the  surface 
of  the  earth,  and  of  at  least  those  forms  of  plant  and  animal 
life  whose  remains  are  apt  to  be  preserved  in  geological  deposits, 
or  which  in  their  structure  and  hiabitat  ratable  us  to  reaHze  ^at 
their  forerunners  were.  It  has  often  been  insisted  that  the 
present  is  the  key  to  the  past;  and  in  a  wide  sense  this  assertion 
is  eminently  true.  Only  in  pn^rtion  as  we  imderstand  the 
present,  where  everything  is  open  on  all  sides  to  the  fullest  investi- 
gation, can  we  expect  to  decipher  the  past,  where  so  mudi  is 
obscure,  imperfectly  preserved  or  not  preserved  at  all.  A 
study  of  the  existing  economy  of  nature  ought  thus  to  be  the 
foundation  of  the  geologist's  training. 

While,  however,  the  present  condition  of  things  is  thus  em- 
ployed, we  must  obvioi^y  be  on  otu-  guard  against  the  danger 
of  unconsdously  assuming  that  the  phue  of  nature's  operatioiu 
which  we  now  witness  has  been  the  same  in  all  post  time,  that 
geological  changes  have  always  or  generally  taken  place  in  former 
ages  in  the  manner  and  on  the  scale  wldch  we  bdiold  to-day, 
and  that  at  the  present  time  all  the  great  geological  processes, 
which  have  produced  changes  in  the  past  eras  of  the  earth's 
history,  are  still  existent  and  active.  As  a  working  hypothesis 
we  may  suppose  that  the  nature  of  geological  processes  haa 
remained  constant  from  the  beginning;  but  we  caimot  postulate 
that  the  action  of  these  processes  has  never  varied  in  energy. 
The  few  centuries  wherein  man  has  been  observing  nature 
obviously  form  much  too  brief  an  interval  by  which  to  measure 
the  intensity  ot  geological  action  in  all  past  time.  For  aug^t 
we  can  tell  the  present  is  an  era  of  quietude  and  slow  duinge, 
compared  with  some  of  the  eras  which  have  preceded  it  Nor 
p>erh{^  can  we  be  quite  sure,  that,  when  we  have  explored 
every  geological  process  now  in  progress,  we  have  exhausted 
all  the  causes  of  change  which,  even  in  comparatively  recent 
times,  have  been  at  work. 

In  dealing  with  the  geological  record,  as  the  accessible  solid 
part  of  the  ^obe  is  called,  we  cannot  too  vividly  realize  that  at 
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the  best  it  forms  but  an  imperfect  chronicle.  Gedo^cal  faistoiy 
cannot  be  c<Mnpiled  from  a  full  and  continuous  series  of  docu- 
ments. From  the  very  nature  of  its  origin  the  record  is  necessarily 
fragmentary,  and  it  has  been  furtlier  mutilated  and  obscured 
by  the  revolutions  of  successive  ages.  And  even  where  the 
chronicle  of  events  is  continuous,  it  is  of  very  unequal  value  in 
different  places.  In  one  case,  for  example,  it  may  present  us 
with  an  unbroken  succession  of  deposits  many  thousands  of 
feet  in  thickness,  from  which,  however,  only  a  few  meagre  ftuAs 
as  to  geological  history  can  be  gleaned.  In  another  instance 
it  brings  before  us,  within  the  compass  of  a  few  yards,  the 
evidence  of  a  most  varied  and  complicated  series  ctf  charts 
in  physical  geography,  as  wdl  as  an  abundant  and  interesUng 
suite  of  organic  remains.  These  and  otho:  characteristics  ci 
the  geological  record  become  more  apparent  and  intelligible  as 
we  proceed  in  the  study  of  the  science. 

ClassificaHon. — For  systematic  treatment  the  subject  may  be 
conveniently  arranged  in  the  following  parts; — 

I.  The  Historical  Development  of  Geological  Science. — Here 
a  brief  outline  will  be  given  of  the  gradual  growth  of  geological 
conceptions  from  the  d&ys  ot  the  Greeks  and  Romans  down  to 
modern  times,  tracing  the  separate  progress  <rf  the  more  important 
branches  of  inquiry  and  noting  some  of  the  stages  which  in  each 
case  have  led  up  to  the  present  ccndition  of  the  science. 

a.  The  Cosmical  Aspects  of  Geology. — ^This  section  embraces 
the  evidence  supplied  by  astronomy  and  physics  regarding  the 
form  and  motions  of  the  earth,  the  composition  of  the  planets 
and  sun,  and  the  probable  history  of  the  solar  system.  The 
subjects  dealt  with  under  this  head  are  chiefly  treated  in  separate 
articles. 

3.  Geognosy. — An  inquiry  into  the  materials  of  the  earth's 
substance.  This  division,  which  deals  with  the  parts  of  the 
earth,  its  envdopes  of  air  and  water,  its  solid  crust  and  the 
probable  condition  of  its  interior,  especially  treats  of  the  more 
important  minerals  <A  the  crust,  and  the  chief  rocks  of  which 
that  crust  is  built  up.  Geognosy  thus  lays  a  foundation  of  know- 
ledge regarding  the  nature  (rf  the  materials  constituting  the  mass 
d  the  ^obe,  and  prepares  the  way  for  an  investigadon  of  the 
processes  by  which  these  materials  are  produced  and  altered. 

4.  Dynamical  Geology  studies  the  nature  and  working  of  the 
various  geological  processes  whereby  the  rocks  of  the  earth's 
crust  are  formed  and  metamorphosed,  and  by  which  changes 
are  effected  upon  the  distribution  of  sea  and  land,  and  upon 
the  forms  of  terrestrial  surfaces.  Such  an  inquiry  necessitates 
a  careful  examination  of  the  existing  geological  economy  of 
nature,  and  forms  a  fitting  introduction  to  an  inquiry  into  the 
geological  changes  of  former  periods. 

5.  Geotectonic  or  StruUmnl  Geology  has  for  its  object  the 
architecture  of  the  earth's  crust.  It  embraces  an  inquiry  into  the 
manner  in  which  the  various  materials  composing  this  crust 
have  been  arranged.  It  shows  that  some  have  been  formed 
in  beds  or  strata  of  sediment  on  the  floor>of  the  sea,  that  others 
have  been  built  up  by  the  slow  aggregation  of  organic  forms, 
that  others  have  been  poured  out  in  a  molten  condition  or  in 
showers  of  loose  dust  from  subterranean  sources.  .  It  further 
reveals  that,  though  originally  laid  down  in  almost  horizontal 
beds,  the  rocks  have  subsequently  been  crumpled,  contorted 
and  dislocated,  that  they  have  been  incessanUy  worn  down, 
and  have  often  been  depressed  and  buried  beneath  later 
accumulations. 

6.  Palaeontological  Geology.— 'This  hranch  of  the  subject, 
starting  from  the  evidence  supplied  by  the  organic  forms  which 
are  found  preserved  in  the  crust  <tf  the  eaitli,  includes  such 
questions  as  the  relati<xis  between  extinct  and  Jiving  types, 
the  laws  «4iich  appear  to  have  governed  the  distribution  ci  life 
in  time  and  in  space,  the  relative  importance  of  different  genera 
of  aoimals  in  geolo^cal  inquiry,  the  nature  and  use  of  the 
evidence  from  organic  remains  iv^arding  former  conditions 
of  physical  geography.  Some  of  these  problems  belong  also  to 
zoology  and  botany,  and  are  more  fully  discussed  in'  the  articles 
Palaeontology  and  PALAEOBOTAinr. 

V<  Straii&'a^ical  Geahgy. — This  section  might  be  called 


gedogica]  history.  It  works  out  the  chrom^ogical  succession 
of  the  great  formations  of  the  earth's  crust,  and  endeavours  to 
trace  the  sequence  of  ev»its  of  which  they  contain  the  record. 
More  particulariy,  it  determines  the  order  of  succession  of  the 
various  plants  and  animals  which  in  past  time  have  peopled 
the  earth,  and  thus  ascertains  what  has  been  the  grand  march 
of  life  upon  this  planet. 

8.  Pkysiograpkical  Geology,  proceeding  from  the  basb  of 
fact  laid  down  by  stratigraphical  geology  regarding  former 
geographical  changes,  embraces  an  inquiry  into  the  origin  and 
history  oi  the  features  of  the  earth's  surface — cxmtiflental  ridges 
and  ocean  basins,  plains,  valleys  and  mountains.  It  explains 
the  causes  on  wluch  local  differences  of  scenery  depend,  and 
shows  under  what  very  different  circumstances,  and  at  what 
widely  separated  intervals,  the  hills  and  mountains,  even  of  a 
ungle  country,  have  been  produced. 

Most  of  the  detail  embraced  in  these  several  sections  is 
relegated  to  separate  articles,  to  which  references  are  here 
inserted.  The  following  pages  Uius  deal  mainly  with  the  general 
principles  and  histoica]  devdt^ment  ot  the  sdenoe.^ 

Part  I. — Historical  Development 

Ge6log}cal  Ideas  among  the  Greeks  and  Romans. — Many  Eeologicat 

Ehenomena  present  themselves  in  so  striking  a  form  that  they  could 
ardly  fail  to  impress  the  iraaAination  of  the  earliest  and  rudest 
races  of  mankind.^  Such  inciwnts  as  earthquakes  and  volcamc 
eruptions,  destructive  storms  on  land  and  sea,  disastrous  floods  and 
landslips  suddenly  strewii^;  valleys  with  ruin,  must  have  awakened 
the  terror  of  those  who  witnessed  them.  Prominent  features  of 
landscape,  such  as  mountain-chains  with  their  snows,  clouds  and 
thunderstorms,  dark  river-chasms  that  seem  purposely  cleft  open  in 
order  to  ^ve  passage  to  the  torrents  that  rush  through  them,  crags 
with  their  nmpressive  array  of  pinnacles  and  recesses  must  have 
appealed  of  old,  as  they  still  do,  to  the  awe  and  wonder  of  those 
who  for  the  first  time  behold  them.  Again,  banks  of  sea-shells  in 
far  inland  districts  would,  in  course  of  time,  arrest  the  attention  of 
the  more  intelligent  and  reflective  observers,  and  raise  in  their  minds 
some  Icind  of  surmise  as  to  how  such  shells  could  ever  have  come 
there.  These  and  other  conspicuous  geolcwical  problons  found 
their  earliest  solution  in  legends  and  myths,  wherein  the  more 
striking  terrestrial  features  and  the  elemental  forces  of  nature  were 
represented  to  be  the  manifestation  of  the  power  of  unseen  super- 
natural beings. 

The  basin  of  the  Mediterranean  Sea  was  especially  well  adapted, 
from  its  physical  conditions,  to  be  the  birth-place  of  such  fables. 
It  is  a  r^on  frequently  shaken  by  earthquakes,  and  contains  two 
distinct  centres  01  volcanic  activity,  one  in  the  A^;ean  Sea  and  one 
in  Italy.  It  is  bounded  on  the  north  by  a  long  suo^ssion  <^  lofty 
snow-capped  niountain<rai%es,  whence  copious  rivers,  often  swollen 
by  heavy  rains  or  melted  snows,  carry  the  drains^  into  the  sea. 
On  the  south  it  boasts  the  Nile,  once  so  full  of  mystery;  likewise 
wide  tracts  of  arid  desert  with  their  dreaded^  dust  storms.  The 
Mediterranean  itself,  thou^  an  inland  sea,  is  subject  to  i^es, 
which,  on  exposed  coasts,  raise  breakers  quite  large  enough  to  gi\«  a 
vivid  impression  of  the  power  of  ocean  waves.  The  countries  that 
surround  this  great  sheet  of  water  display  in  many  places  widely- 
spread  deposits  full  of  sea  shells,  like  those  that  atiU  live  in  the 
neighbounng  bays  and  gulfs.  Such  a  r^ion  was  not  only  well  fitted 
to  supply  subjects  for  mythology,  but  also  to  furnish,  on  every  side, 
materials  which,  in  their  interest  and  suggestiveness,  would  appeal 
to  the  reason  of  observant  men. 

It  was  natural,  therefore,  that  the  early  philosophers  of  Greece 
should  have  noted  some  of  these  geological  features,  and  should  have 
sought  for  other  explaoations  of  them  than  those  to  be  found  in  the 
popular  myths.  The  opinionB  entertained  in  antiquity  on  these 
subjects  may  be  conveniently  grouped  under  two  heads;  (i)  Geo- 
logical processes  now  in  op^tion,  and  (2)  geological  changes  in 
the  past. 

I .  Contemporary  Procegses. — The  geological  processes  of  the  piesent 
time  are  partly  at  work  undeivround  and  partly  on  thesurfaceof  the 
earth.  The  iMmer,  from  their  frequently  disastrous 
character,  received  much  attention  from  Greek  and^"^  . 
Roman  authors.  Aristotle,  in  his  Meteories,  cites  thev^"*?^ 
speculations  of  several  of  his  predecessors  which  he  rejects 
in  &vour  of  his  own  opinion  to  the  effect  that  eartwiuakes  are  due 
to  the  genecation  of  wind  within  the  earth,  under  the  influence  of  the 
warmth  oE  the  sun  and  the  internal  heat.  Wind,  being  the  lightest 
and  most  rapidly  moving  body,  is  the  cause  of  motion  in  otho* 
bodies,  and  fire,  united  with  wind,  becomes  flame,  which  is  endowed 
with  great  rapidity  of  motion.  Aristotle  looked  upon  earthquakes 
and  voloanic  eruptions  as  closely  connected  with  each  other,  the 
discbarge  of  hot  materials  to  the  surface  being  the  result  ot  a  severe 
earthquake,  when  finally  the  wind  rushes  out  with  violence,  and 
somecimes  buries  the  surroundii^c  couiary  under  sparks  and  dnders. 


Digitized  by 


640 


GEOLOGY 


[HISTORICAL  DEVELOPMENT 


as  had  happened  at  Lipari.  These  crude  conceptions  of  the  nature 
of  volcanic  action,  and  the  cause  of  earthquakes,  continued  to  prevail 
for  many  centuries.  They  are  repeated  by  Lucretius,  who,  however, 
following  Ananmenes,  includes  aa  one  of  the  causes  of  earthqualces 
the  fall  of  mountainous  masses  of  rock  undermined  by  time,  and  the 
consequent  propag;ation  of  gigantic  tremors  far  and  wide  through 
the  earth.  Strabo,  having  travelled  through  the  volcanic  districts 
of  Italy,  was  able  to  recognize  that  Vesuvius  had  once  been  an 
active  volcano,  although  no  eruption  had  taken  place  from  it  within 
human  memory.  He  continued  to  hold  the  belief  that  volcanic 
enei^  arose  from  the  movement  of  subterranean  wind.  He  believed 
that  the  district  around  the  Strait  of  Messina,  which  had  formerly 
suffered  from  destructive  earthquakes,  «-as  sddom  virited  by  them 
after_  the  volcanic  vents  of  that  region  had  been  <^ned,  so  as  to 
provide  an  escape  for  the  subterranean  fire,  wind,  water  and  burning 
masses.  He  cites  in  his  Geography  a  number  ca  examples  of  wide- 
spread as  wdl  as  local  sinking  of  land,  and  alludes  also  to  the  uprise 
«  the  sea-bottom.  He  likewise  regards  some  islands  as  having  been 
thrown  up  by  volcanic  ^ency,  and  others  as  torn  from  the  mainland 
by  such  convulsions  as  earthquakes. 

The  most  detailed  account  of  earthquake  phenomena  which  has 
come  down  to  us  from  antiquity  is  that  of  Seneca  in  his  QuaesUones 
Nahirales,  This^  philosopher  had  been  much  interested  in  the 
accounts  given  iiim  by  surviviMs  and  witnesses  ol  the  earthquake 
which  convulsed  the  district  of  Naples  in  February  a.d.  63.  He 
distinguished  several  distinct  movements  of  the  ground:  ist,  the 
up  and  down  motion  (succussio);  2nd,  the  oscillatory  motion  _(•«- 
MruUio)i  and  probably  a  third,  that  of  trembling  or  vibration. 
While  admitting  that  some  eartht^uakes  may  arise  from  the  collapse 
of  the  walls  of  subterranean  cavities,  he  adhered  to  the  old  idea, 
held  by  the  most  numerous  and  important  previous  writers,  that 
these  commotions  are  caused  mainly  by  Uie  movements  of  wind 
imprisoned  within  the  earth.  As  to  the  origin  oi  volcanic  outbursts 
he  supposed  that  the  subterranean  wind  in  stmeslii^  for  an  outlet, 
and  wtiirling  through  the  chasms  and  passages,  meets  with  great 
store  of  sulphur  and  other  combustible  substances,  which  by  mere 
friction  are  set  on  fire.  The  elder  Pliny  reiterates  the  commonly 
accepted  opinion  as  to  the  efficacy  of  wind  underground.  In 
discusMng  the  phenomena  of  earthquakes  he  remarks  that  towns 
with  many  culverts  and  houses  with  ceUars  soffer  less  than  others, 
and  that  at  Naples  those  houses  are  most  shaken  -niuch  stand  on 
hard  ^und.  It  thus  appears  that  with  r^rd  to  subterranean 
geoIcKical  operations,  no  advance  was  made  during  the  time  of  the 
Gree^  and  Romans  as  to  the  theoretical  explanation  of  these  pheno- 
mena; but  a  considerable  body  of  facts  was  collected,  especially 
as  to  the  effects  of  earthquakes  and  the  occurrence  <rf  volcanic 
eruptions. 

The  superficial  processes  of  geology,  being  much  less  stHking  than 
those  of  subterranean  energy,  naturally  attracted  less  attention  in 
of  antiquity.  The  operations  m  rivers,  howevtt,  irtiich  so 
fiygf^  intimately  affect  a  human  population,  were  watched  with 
more  or  less  care.  Herodotus,  struck  by  the  amount  of 
alluvial  ult  brought  down  annually  by  the  Nile  ana  spread  over  the 
flat  inundfUed  land,  inferred  that  "  Egypt  is  the  gift  of  the  river." 
Aristotle,  in  discusung  some  of  the  features  of  rivers,  displays  con- 
siderable acqtiaintance  mth  the  various  drainage-systems  on  the 
north  side  of  the  Mediterranean  basin.  He  refers  to  the  mountains 
as  condensers  of  the  atmospheric  moisture,  and  shows  that  the  lar^st 
rivers  rise  amoi^  the  loftiest  high  grounds.  He  shows  how  sensibly 
the  alluvial  deposits  carried  down  to  the  sea  increase  the  breadth 
itf  the  Und,  and  cites  some  parts  of  the  shores  of  the  Black  Sea, 
where,  in  sixty  years,  the  rivers  had  brought  down  such  a  quantitv 
at  material  that  the  vessels  then  in  use  required  to  be  mucn 
smaller  draught  than  previously,  the  water  shallowing  so  much  that 
the  marshy  ^und  would,  in  course  of  time,  become  dry  land. 
Strabo^  supphes  further  interesting  information  as  to  the  work  of 
rivers  in  making  their  alluvial  plains  and  in  pushing  their  deltas 
seaward.  He  remarks  that  these  deltas  are  prevented  from  ad- 
vancing farther  outward  by  the  ebb  and  flow  of  the  tides. 

a.  Pott  Processes. — The  abum^t  well-preserved  marine  shells 
exposed  among  the  upraised  Tertiary  and  pcAt-Tertiary  deponts  in 
f^___  the  countries  bordering  the  Mediterranean  are  not  in- 
n^M^Af    frequently  alluded  to  in  Greek  and  Latin  literature. 

Xenophanes  of  Colophon  (614  B.c.)'n(Jticedtheoccurrence 
'^"^  of  shells  and  other  marine  productions  inland  among  the 
mount£uns,  and  inferred  from  them  that  the  land  had  risen  out  oi 
the  sea.  A  similar  coodu^on  was  drawn  by  Xanthus  the  Lydian 
(464  B.C.]  from  shells  like  scallops  and  cockles,  which  were  found  far 
from  the  sea  in  Armenia  and  Loww  Phrygia.  Herodotus,  Eratos- 
thenes, Strato  and  Strabo  noted  the  vast  quantities  of  fosul  shells  in 
different  parts  of  Egypt,  together  with  beds  of  salt,  as  evidence  that 
the  sea  had  once  spread  over  the  country.  But  by  far  the  most 
philosophical  opinions  on  the  past  mutations  of  the  earth's  surface 
are  those  expressed  by  Aristotle  in  the  treatise  already  cited.  Re- 
viewing the  evidence  of  these  changes,  he  rectsnized  tiiat  the  sea 
now  covers  tracts  that  were  once  dry  land,  and  that  land  will  one 
day  reappear  where  there  is  now  sea.  These  alternations  are  to  be 
re^irded  as  following  each  other  in  a  certain  order  and  periodicity. 
But  they  are  apt  to  escape  our  notice  because  they  require  successive 
periods  of  time,  which,  compared  with  our  Ixief  existence,  are  of 


enormous  duration,  and  because  they  are  brought  about  so  im- 
perceptibly that  we  fail  to  detect  them  in  progress.  In  a  celebrated 
passage  in  hb  Metamorphoses,  Ovid  puts  into  the  mouth  of  the 
philosopher  Pythagoras  an  account  <rf  what  was  probably  resided 
as  the  Pythagorean  view  of  the  subject  in  the  Augustan  age>  It 
Eiffirms  the  interchange  of  land  and  sea,  the  erosion  of  valleys  by 
descending  rivers,  the  washing  down  of  mountains  into  the  sea,  the 
disappearance  of  the  rivers  and  the  submergence  of  land  by  earth- 
quake movements,  the  separation  of  some  islands  from,  and  the  union 
(H  othos  with,  the  mainland,  the  uprise  of  hills  by  volcanic  action, 
the  rise  and  extinction  of  burning  mountains.  There  was  a  time 
before  Etna  began  to  glow,  and  the  time  is  comiogwhen  the  mountain 
will  cease  to  burn. 

From  this  brief  sketch  it  will  be  seen  that  while  the  ancients  had 
accumulated  a  good  deal  of  information  r^;ardii^  the  occurrence  of 
geolc^cal  changes,  their  interpretations  of  the  phenomena  were  to 
a  considerable  extent  mere  fanciful  speculation.  They  had  acquired 
only  a  most  imperfect  conception  (tf  the  nature  and  operatimi  of  the 
geou^cal  ivocesses;  and  though  many  writers  Ttalizsd  that  the 
surface  of  the  earth  has  not  always  been,  and  will  not  always  remain, 
as  it  is  now,  they  had  no  glimpse  of  the  vast  succession  of  chang^es 
of  that  surface  which  have  been  revealed  by  geology.  They  built 
hypotheses  on  the  slenderest  basis  of  fact,  and  did  not  realize  the 
necessity  of  testing  or  verifying  them. 

Progress  of  Geotogical  CoHcepHoiu  in  tie  Middle  A^es, — During  the 
centuries  that  succeeded  the  fall  of  the  Western  empire  little  progress 
was  made  in  natural  science.  The  schoolmen  in  the  monasteries 
and  other  seminaries  were  content  to  take  thdr  science  from  the 
literature  of  Greece  and  Rome.  The  Arabs,  however,  not  only 
collected  and  translated  that  literature  but  in  some  detriments 
made  original  observations  themselves.  To  one  of  the  most  illustrious 
of  their  number,  Avicenna,  the  translator  of  Aii^otle,  a  treatise  has 
been  ascribed,  in  which  sii^lariy  modem  ideas  are  expressed 
regarding  mountains,  some  of^which  are  there  ^ted  to  have  been 
produced  by  an  uplifting  of  the  ground,  while  others  have  been  left 
prominent,  owing  to  the  wearing  away  of  the  softer  rocks  around 
them.  In  either  case,  it  is  confe^ed  that  the  process  would  demand 
long  tracts  of  time  for  its  completion. 

After  the  revival  of  leamii^  the  ancient  problem  [weaented  by 
fosul  shells  imbedded  in  the  nicks  oi  the  interior  of  many  ootmtries 
received  renewed  attention.  But  the  cmditions  foe  its  sdution 
were  no  longer  what  they  had  been  in  the  days  of  the  philosophers 
of  antiquity.  Men  were  not  now  free  to  ado^  and  teach  any  doc- 
trine they  pleased  on  the  subject.  The  Christian  church  had  mean- 
while arisen  to  power  all  over  Europe,  and  adjudged  as  heretics  all 
who  ventured  to  impugn  any  of  her  dogmas.  She  tai^t  that  the 
land  and  the  sea  had  been  separated  on  the  third  day  of  creation, 
before  the  appearance  of  any  animal  life,  idiich  was  not  created  until 
the  fifth  day.  To  assert  that  the  dry  land  is  made  up  in  great  part 
of  rocks  tliat  were  formed  in  tiie^  sea,  and  are  crowded  with  the 
remains  of  animals,  was  plainly  to  impugn  the  veracity  of  the  Bible. 
Again,  it  had  come  to  be  the  orthodox  oelief  that  only  somewhere 
about  6000  years  had  elapsed  since  the  time  ol  Adam  and  Eve. 
If  any  thot^ittful  observer,  impressed  with  the  ovemdielming  force 
of  the  evidence  that  the  fossiliferous  formations  of  the  earth's  crust 
must  have  taken  long  periods  of  time  for  their  accumulation,  ven- 
tured to  ^ve  public  expression  to  his  conviction,  he  ran  consideraUe 
risk  of  tiemg  proceeded  af^inst  as  a  heretic.  It  was  needful,  there- 
fore, to  find  some  explanation  of  the  facts  of  nature,  wiiich  would  not 
run  counts:  to  the  ecclesiastical  system  of  the  day.  Various  such 
interpretations  were  proposed,  doubtless  in  an  honest  endeavour  at 
reconciliation.  Three  of  these  deserve  special  notice:  (i)  Many 
able  observers  and  diligent  collectors  oi  fossils  persuaded  themselves 
that  these  objects  never  beloi^ed  to  organisms  of  any  Und,  bat 
should  be  repirded  as  mere  "  freaks  of  nature,"  having  no  more 
connexion  with  any  once  living  creature  than  the  frost  patterns 
on  a  window.  TTiey  were  styled  *'  formed  "  or  "  figured  stones, 
"  lapides  sui  generis,  and  were  asserted  to  be  due  to  some  inorganic 
imitative  process  within  the  earth  or  to  the  influence  of  the  stars. 
(3)  Observers  who  could  not  resist  the  evidence  of  their  smses  that 
the  fossil  shells  once  belonged  to  Uving  animals,  and  who,  at  the 
same  time,  felt  the  neces^ty  of  accounting  for  the  presence  of  marine 
organisms  in  the  rocks  of  which  the  dry  land  is  largely  built  up, 
sought  a  way  out  of  the  difficulty  by  invoking  the  Deluge  of  Noah. 
Here  was  a  catastrophe  which,  uiey  said,  extended  over  the  whole 
globe,  and  by  which  the  entire  dry  land  was  submei^ed  even  up  to 
the  tops  of  the  high  hills.  True,  it  only  lasted  one  hundred  and  fifty 
days,  but  so  Uttle  were  the  facts  then  appreciated  that  no  difficulty 
seems  to  have  been  generally  felt  in  crowding  the  aceumuIatioD  <x 
the  thousands  of  feet  of  fossiliferous  formations  into  that  brief  space 
of  time.  (3)  Some  more  intelligent  men  in  Italy,  recognizing  that 
these  interpretations  could  not  be  upheld,  fell  back  upon  the  idea 
that  the  rocks  in  which  fossil  shells  are  imbedded  might  have  been 
heaped  up  Inr  repeated  and  vigorous  eruptions  from  volcanic  centres. 
Certain  moduti  eruptions  in  the  Aegean  Sea  and  in  the  Bay  oi  Naples 
had  drawnattention  to  the  rapidity  with  vdiich  hills  of  considerable 
size  could  be  piled  around  an  active  crater.  It  was  argued  that  if 
Monte  Nuovo  neac  Naples  could  have  been  accumulated  to  a  height 
of  nearly  500  ft.  in  two  days,  there  seemed  to  be  no  reason  against 
believing  uiat,  during  the  time  of  the  Flood,  and  in  the  course  of  the 
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centuries  that  have  dapeed  nnce  that  event,  the  whole  of  the  (ossili- 
ferouB  rocks  might  have  been  deposited.  Unfortunately  for  this 
hypothesis  it  ignored  the  fact  that  these  rocks  do  not  consist  of 
volcanic  materials. 

So  long  as  the  fundamental  question  remained  in  dispute  as  to 
the  true  character  and  history  of  the  stratified  portion  of  the  earth's 
crust  containing  organic  remains,  geology  as  a  science  could  not 
begin  its  existence.  The  diluvialists  ^those  who  relied  on  the  hy- 
pothecs of  the  Flood)  held  the  field  dunng  the  i6th,  17th  and  a  great 
part  of  the  i8th  century.  They  were  looKed  on  as  the  champions  of 
orthodoxy;  and,  on  that  account,  they  doubtless  wielded  much 
more  influence  than  would  have  been  gained  by  them  from  the 
force  of  their  ailments.  Yet  during  those  ages  there  were  not 
wanting  occasional  obaervers  who  did  good  service  in  combating  the 
[vevalent  miBconcqjtionB,  and  in  preparing  the  way  for  the  ultimate 
triumi^  of  truth.  It  was  more  especially  in  Italy,  where  many  of 
the  more  striking  phenomena  of  ge<Magy  are  conspicuously  displayed, 
that  the  early  pioneers  of  the  sci^Ke  arose,  and  that  for  several 
genuations  the  most  marked  progress  was  made  towards  pktcins 
the  investigations  of  the  past  history  of  the  earth  upon  a  basis  01 
careful  observation  and  scientific  deduction.  One  of  the  first  of 
LimsiJo  ******  ^ra"  Leonardo  da  Vinci  (1452-1519),  who, 

WiHtf;  besides  his  achievements  in  painting,  sculpture,  archi- 
pf^f.  tecture  and  enpoeering,  contnbuted  some  notable  obser- 
f^f^  vations  r^arding  the  great  problem  of  the  origin  of  fossil 
PmtotftB  shells.  He  ridiculed  the  notion  that  these  objects  could 
have  been  f<M^ed  by  the  influence  of  the  stars,  and  main- 
tained that  they  had  once  belonged  to  living  organisms,  and  there- 
lore  that  what  is  now  land  was  formerly  covered  by  the  sea. 
Girolamo  Fracastorio  (1483-1553)  claimed  that  the  shells  could 
never  have  been  left  by  the  Flood,  which  was  a  mere  temporary 
inundation,  but  that  they  proved  the  mountains,  in  which  they 
occur,  to  have  been  successively  uplifted  out  of  the  sea.  Go  the 
other  hand,  even  an  accomplish^  anatomist  like  Gabriello  Falloppto 
(1523-1562)  found  it  easier  to  believe  that  the  bones  of  elephants, 
teeth  of  sharks,  shells  and  other  fossils  were  mere  earthy  inorganic 
concretion^  than  that  the  waters  of  Noah's  Flood  could  ever  nave 
reached  as  ur  as  Italy. 

By  much  the  most  impcMtant  member  oS  this  early  band  of  Italian 
writerB  was  undoubtedly  Nicolas  Steno  (1631-1687),  who,  though 
fffeffin  bom  in  Copenha^n,  ultimately  settled  in  Florence. 
Sttoo.  Having  made  a  European  reputation  as  an  anatomist, 
his  attention  was  drawn  to  geoli^cal  problems  by  finding 
that  the  rocks  of  the  north  of  Italy  contained  what  appeared  to  bi 
sharks*  teeth  closely  resembling^  those  <rf  a  dog-fish,  of  which  he  had 
published  the  anatomy.  Cautwusly  at  first,  for  fear  of  <^endiiw 
orthodox  c^nions,  but  afterwards  more  boldly,  he  proclaimed  his 
conviction  that  those  objects  had  once  been  part  of  livii^  animals, 
and  that  they  threw  light  on  some  of  the  past  history  of  the  earth. 
He  published  in  1669  a  small  tract,  De  sUido  intra  solidum  naturatiter 
amiento,  in  which  he  developed  the  ideas  he  had  formed  of  this 
history  from  an  attentive  study  of  the  rocks.  He  showed  that  the 
stratified  formations  trf  the  hills  and  valleys  consist  of  such  materials 
as  would  be  laid  down  in  the  form  of  sediment  in  turbid  water; 
that  where  they  contain  marine  productions  this  water  is  proved 
to  have  been  the  sea ;  that  diversities  in  their  composition  point  to 
commingling  of  currents,  carrying  different  kinds  of  sediment 
which  the  heaviest  would  first  sink  to  the  bottom.  He  made  original 
and  important  observations  on  stratification,  and  laid  down  some 
of  the  fundamental  axioms  in  stratigraphy.  He  reasoned  that  as 
the  original  position  of  strata  was  appnmmately  horizontal,  when 
they  are  found  to  be  steeply  inclined  or  vertical,  or  bent  into  arches, 
they  have  been  disrupted  by  subterranean  exhalations,  or  by  the 
falling  in  of  the  roofs  of  underground  cavernous  spaces.  It  is  to 
this  alteration  of  the  oripnal  position  of  the  strata  that  the  in- 
equalities of  the  earth's  surface,  such  as  mountains,  are  to  be  ascribed, 
though  some  have  been  formed  by  tlie  outburst  of  fire,  ashes  and 
stones  from  inude  the  earth.  Another  effect  of  the  dislocation  has 
been  to  provide  fissures,  which  serve  as  outlets  for  brings.  Steno's 
anatomical  training  peculiarly  fitted  him  fordealtng  authoritatively 
with  the  question  of  the  nature  and  or^in  of  the  fossils  contained 
in  the  rocks.  He  had  no  hesitation  in  affirming  that,  even  if  no  shells 
had  ever  been  found  living  in  the  sea,  the  internal  structure  of  these 
fossils  would  demonstrate  that  they  om^  formed  parts  of  living 
animals.  And  not  only  shells,  but  teethr  bones  and  skeletons  ^ 
many  kinds  of  fishes  had  been  quarried  fMit  of  the  rocka,  while  some 
of  the  strata  had  skulls,  horns  and  teeth  of  land-animals.  Illustrating 
his  general^  principles  by  a  sketch  of  ^at  be  supposed  to  have  been 
the  past  history  of  Tuscany,  he  added  a  series  of  digrams  which 
show  how  clearly  he  had  conceived  the  essential  elements  <rf  strati- 
graphy. He  thought  he  could  perceive  the  records  of  six  successive 
phaues  in  the  evcdution  of  the  iramework  of  that  country,  and  was 
inclined  to  believe  that  a  similar  chronological  sequence  would  be 
found  all  over  the  world.  He  anticipated  the  objections  that  would 
be  brought  against  his  views  on  account  of  the  insuperable  difficulty 
in  granting  the  len^h  of  time  that  would  be  required  for  all  the 
geographical  vicissitudes  which  his  interpretation  required.  He 
thought  that  many  of  the  fossils  must  be  as  cM  as  the  time  of  the 
general  deluge,  but  he  was  careful  not  to  indu^  in  any  qwculation 
as  to  the  antiquity  of  the  earth. 


To  the  Italian  school,  as  eqiedally  typified  in  Steno,  must  be 
assigned  the  honour  of  having  thus  b^n  to  lay  firmly  and  truly 
the  first  foundation  stones  of  the  modern  saence  <» 
geology.  The  same  school  included  Antonio  Vallisneri  vL*"*'^ 
(1661-1730),  who  surpassed  his  predecessors  in  his  wider 
and  more  exact  knowledge  of  the  fossiUferous  rocks  that  form  the 
backbone  of  the  Italian  peninsula,  which  he  contended  were  formed 
during  a  wide  and  proloiwed  submergence  of  the  region,  altogether 
different  from  the  brief  deluge  of  Noah.  There  was  likewise  Lazzaro 
Moro  (1687-1740),  who  did  good  service  against  the  diluvialists, 
but  the  fundamental  feature  of  his  system  of  nature  lay  in  the 
preponderant  part  which,  unaware  of  the  great  difference  between 
volcanic  materials  and  ordinary  sediment,  he  assigned  to  volcanic 
action  in  the  production  of  the  sedimentary  rocks  of  the  earth's 
crust.  He  supposed  that  in  the  b^inmiv  the  glc^  was  completely 
surrounded  with  water,  beneath  which  the  solid  earth  lay  as  a  smootn 
ball.  On  the  third  day  of  creation,  however,  vast  fires  were  kindled 
inside  the  globe,  whereby  the  smooth  surface  of  stone  was  broken 
up,  and  DOrtions  of  it,  appearing  above  the  water,  formed  the  earliest 
land.  From  that  time  onward,  volcanic  eruptions  succeeded  each 
other,  not  only  on  the  emerged  land,  but  on  the  sea-floor,  over  which 
the  ejected  material  spread  in  an  ever  auEpnenting  thickness  of 
sedimentary  strata.  In  this  way  Moro  earned  the  nistory  of  the 
stratified  rocks  beyond  the  time  of  the  Flood  back  to  the  Creation, 
which  was  su^qxised  to  have  been  some  1600  years  earlier;  and  he 
brought  it  down  to  the  present  day,  when  fresh  sedimentary  deposits 
are  continually  accumulating.  He  thus  incurred  no  censure  from 
the  ecclesiastic^  guardians  of  the  faith,  and  he  succeeded  in  attract- 
ing increased  public  attention  to  the  problems  of  geology.  The 
influence  of  his  teaching,  however,  was  subsequently  in  great  part 
due  to  the  Carmelite  niar  Geneielli,  who  published  an  eloquent 
exposition  of  Moro's  views. 

The  Cpsmogonisls  and  Theories  of  the  Earth. — While  in  Italy 
substantial  progress  was  made  in  cculectit^  information  regarding 
the  fossiliferous^  formations  of  that  country,  and  in  forming  con- 
clusions concerning  them  based  upon  more  or  less  accurate  ODserva- 
tionck  the  tendency  to  mere  fanciful  speculation,  which  could  not  be 
wholly  repressed  ia  any  country,  reached  a  remarkable  extravagance 
in  Ei^iuid.  In  proportion  as  materials  were  yet  lacking  from 
which  to  construct  a  history  of  the  evolution  of  our  planet  in  accord- 
ance with  the  teaching  of  the  church,  imagination  supplied  the  place 
of  ascertained  fact,  and  there  appeared  during  the  last  twenty  years 
of  the  i8th  century  a  group  of  English  cosmogonists,  whOiOy  the 
sensational  character  oitheu*  speculations,  aroused  general  attention 
both  in  Britain  and  on  the  continent.  It  may  be  doubted,  however, 
whether  the  effect  of  tbair  writings  was  not  to  hinder  the  advance 
of  true  science  by  diverting  men  from  the  observation  of  nature  into 
barren  controversy  over  unrealities.  It  is  not  needful  here  to  do 
more  than  mention  the  names  of  Thomas  Burnet,  whose  Sacred 
Theory  oj  the  Earth  appeared  in  1681,  and  William  Whiston,  whose 
New  Theory  of  the  Earth  was  published  in  1696.  Hardly  less  fanciful 
than  th^  writers,  though  tiis  practical  acquaintance  with  rocks 
and  fosuls  was  infinitely  greater,  was  John  Woodward,  whose 
Essay  towards  a  Natural  History  of  the  Earth  dates  from  1695.  More 
important  as  a  contribution  to  science  was  the  catalogue  of  the  large 
collection  of  fossils,  which  he  had  made  from  the  rocks  of  England 
and  which  he  bequeathed  to  the  university  of  Cambridge.  This 
catalogue  appeared  in  173S-1729  with  the  tiue  of  An  attempt  towards 
a  Natural  History  of  the  Fossils  of  England. 

A  striking  contrast  to  these  cosmogonists  is  furnished  by  another 
group,  which  arose  in  France  and  Germany,  and  gave  to  the  world 
the  first  rational  ideas  concerning  the  probable  primeval  n-j™*** 
evolution  of  our  globe.  The  earliest  of  these  pioneers  was 
the  illustrious  pnilosopher  Ren6  Descartes  (1596-1650).  He  pro- 
pounded a  scheme  of  cosmical  development  in  which  he  represented 
the  earth,  like  the  other  planets,  to  have  been  originally  a  mass  of 
glowing  material  like  the  sun,  and  to  have  gradually  cooled  on  the 
outude,  while  still  retainii^  an  incandescent,  self-luminous  nucleus. 
Yet  with  this  noble  conception,  which  modern  science  has  accepted, 
Descartes  could  not  shake  himself  free  from  the  time-honoured 
error  in  regard  to  the  origin  of  volcanic  action.  He  thought  that 
certain  exhalations  within  the  earth  condense  into  oil,  which,  when 
in  vit^nt  motion,  enters  into  the  subterranean  cavities,  where  it 

S asses  into  a  kind  of  smoke.  ThU  smoke  is  from  time  to  time  ignited 
y  a  spark  of  fire  and,  pressing  violently  against  its  containing 
walls,  gives  rise  to  earthquakes.  If  the  flame  breaks  throt^  to  the 
surface  at  the  top  of  a  mountain.  it  may  escape  with  enormous 
energy,  hurling  forth  much  earth  mii^led  with  sulphur  or  bitumen, 
and  thus  producine  a  volcano.  The  mountain  might  bum  for  a 
long  time  until  at  last  its  store  of  fuel  in  the  shape  of  sulphur  or 
bitumen  would  be  exhausted.  Not  only  did  the  philosopher  refrain 
from  availing  himself  of  the  hHi;h  internal  temperature  of  the  S[lobe 
as  the  source  of  volcanic  energy,  he  even  did  not  malK  use  of  it  as 
the  cause  of  the  ignition  of  his  supposed  internal  fud,  but  speculated 
on  the  kindling  of  the  subterranean  fires  by  the  spirits  or  gases 
setting  fire  to  the  exhalations,  or  by  the  fall  of  masses  of  rock  and 
the  sparks  produced  by  their  friction  or  percussion. 

The  ideas  of  Descartes  re^rding  planetary  evolution  were  enlarged 
and  made  more  definite  by  WitheTm  Gottfried  Leibnitz  (i64fr-i7i6}, 
whose  teaching  ha«i  largely  influenced  all  subsequent  speculation 
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on  tbe  subject.  In  his  {Treat  tract,  the  Protogaea  (published  in  1749, 
thirty-three  years  after  his  death),  he  traced  the  probable  passage 
LumaKM     ^  irom  an  original  condition  of  incandescent 

vapour  into  that  of  a  smooth  molten  globe,  which,  by 
continuous  cooling,  acquired  an  external  solid  crust  and  rugose 
surface.  He  thought  that  the  more  ancient  rocks,  such  as  granite 
and  gneiss,  mwht  be  portions  of  the  earliest  outer  crust ;  and  that  as 
the  external  adidification  advanced,  immense  subterranean  cavities 
were  left  which  were  filled  with  air  and  water.  By  the  collapse  of 
the  roofs  of  these  caverns,  valleys  might  be  orifi[inated  at  the  surface, 
while  the  solid  intervening  walls  would  remam  in  place  and  form 
mountains.  By  the  disruption  of  the  crust,  enormous  bodies  of 
water  were  launched  over  tne  surface  of  the  earth,  which  swept  vast 

auantities  of  sediment  t^ether,  and  thus  ^ve  rise  to  sedimentary 
eposits.   Aftar  many  victssitudes  of  this  kind,  the  terrestrial  forces 
calmed  down,  and  a  more  stable  condition  of  thiiws  was  established. 

An  important  feature  in  the  cosmoj^ny  of  Leibnitz  is  the 
prominent  place  which  he  assigned  to  organic  remains  in  the  stratified 
roclcs  of  the  crust.  Ridiculing  the  foolish  attempts  to  account  for 
the  presence  of  these  objects  by  calling  them  "  sijorts  of  nature," 
he  showed  that  they  are  to  be  regarded  as  historical  monuments; 
and  be  adduced  a  number  of  instances  wherdn  successive  platforms 
vi  strata,  contuning  otvanic  remains,  bear  witness  to  a  series  of 
advances  and  retreats  of  the  sea.  He  recognized  that  some  of  the 
fossils  appeared  to  have  nothing  like  them  in  the  living  world  of 
to-day,  but  some  analc^ous  forms  m^ht  yet  be  found,  he  thought, 
in  still  unexplored  parts  of  the  earth;  and  even  if  no  living  repre- 
sentatives should  ever  be  discovered,  many  types  of  animals  might 
have  undergone  transformation  during  the  great  changes  which  had 
affected  the  surface  of  the  earth.  In  spite  of  his  clear  realization 
of  the  vast  store  of  potential  energy  residing  within  the  highly  heated 
interior  of  the  earth,  Leibnitz  continued'  to  regard  volcanic  action 
as  due  to  the  combustion  of  inflammable  substance^  enclosed  within 
the  terrestrial  crust,  such  as  stone-coal,  naphtha  and  sulphur. 

Appealing  to  a  much  wider  public  than  Descartes  or  Leibnitz,  and 
basing  his  speculations  on  a  wider  acquaintance  with  the  organic 
D-flh_  and  inorganic  realms  of  nature,  G.  L.  L.  de  Buffon  (1707- 
17^)  was  undoubtedly  one  of  the  most  influential  forces 
that  In  Europe  guided  the  growth  of  geological  ideas  durii^  the 
l8th  century.  He  publi^ied  in  1749  a  Theory  of  the  Earth,  in  which 
he  ^idopted  views  similar  to  those  of  Descartes  and  Leibnitz  as  to 
planetary  evolution;  but  though  he  realized  the  importance  of 
fossils  as  records  <A  former  conditions  of  the  earth's  surface,  he 
accounted  for  them  by  suppofflng  that  they  had  been  deposited  from 
a  universal  ocean,  a  large  part  of  ^ich  had  subsequently  been 
engulfed  into  caverns  in  the  interior  of  lAe  globe.  Thirty  years 
later,  after  having  laboured  with  sbiU  and  enthusiasm  in  all  bttinches 
of  natural  history,  he  published  another  woric,  his  famous  Bpoques 
de  la  nature  (1778),  which  is  specially  remarkable  as  the  first  attempt 
to  deal  with  the  history  of  the  earth  in  a  chronolo^cal  manner,  and 
to  compute,  on  a  basis  of  experiment,  the  antiquity  of  the  several 
stages  of  this  history.  His  exp«iment8  were  made  mth  globes  of 
cast  iron,  and  could  not  have  yielded  results  of  any  value  for  his 
purpose;  but  in  so  far  as  his  calculations  were  not  mere  random 

Suesses  but  had  some  kind  of  foundation  on  experiment,  th^ 
eserve  respectful  rect^nition.  He  divided  the  history  of  our  earth 
into  six  periods  of  unequal  duration,  the  whole  comprising  a  period 
of  some  70,000  or  75,000  years.  He  supposed  that  the  stage  of 
incandescence,  before  the  globe  had  consolidated  to  the  centre, 
lasted  2936  years,  and  that  about  35.000  years  elapsed  before  the 
surface  had  cooled  sufficiently  to  be  touched,  and  therefore  to  be 
cai^leof  supporting  living  things.  Terrestrial  animal  Iife,however, 
was  not  introduced  until  55,000  or  60,000  years  after  the  beginning 
of  the  world  or  about  15,000  years  before  our  time.  Looking  into 
the  future,  he  foresaw  that,  by  continued  refrigeration,  our  globe 
will  eventually  become  colder  than  ice,  and  this  fair  face  of  nature, 
with  its  manifold  varieties  of  plant  and  animal  life,  will  perish  after 
hainnx  wasted  for  132,000  years. 

Buiion's  conception  of  the  operation  of  the  geological  agents  did 
not  become  broader  or  more  accurate  in  the  interval  between  the 
appearance  of  his  two  treatises.  He  still  continued  to  believe  in 
the  lowering  of  the  ocean  by  subsidence  into  vast  subterranean 
cavities,  with  a  consequent  emergence  of  land.  He  still  looked  on 
volcanoes  as  due  to  the  bumii^  of  "  pyritous  and  combustible 
stones,"  though  he  now  called  in  the  co-operation  pf  electricity. 
He  caiculatetrthat  the  first  volcanoes  could  not  arise  until  some 
50,000  years  after  the  beginning  of  the  world,  by  which  time  a 
sufficient  extent  of  dense  vegetation  had  been  buned  in  the  earth 
to  supply  them  with  fuel.  He  appears  to  have  had  but  an  imperfect 
acquaintance  with  the  literature  of  his  own  time.  At  least  there 
can  be  little  doubt  that  had  he  availed  himself  of  the  labours  of  his 
own  countryman,  Jean  Etienne  Guettard  (1715-1786),  of  Giovanni 
Arduino  (1714-1795)  in  Italy,  and  of  Johann  Gottlob  Lehmann 
(d.  1767)  and  George  Christian  Fttchset  (1722-1773)  in  Germany,  he 
would  have  been  able  to  give  to  his  "  epochs  "  a  more  definite  succes- 
fflon  of  events  and  a  greater  fcorrespondence  with  the  facts  of  nature. 

Among  the  writers  of  the  l8th  century,  who  formed  philosophical 
conceptions  of  the  system  of  processes  by  which  the  life  of  our  earth 
as  a  habitable  globe  is  carried  on,  a  foremost  place  must  be  assigned 
to  James  Hutton  (1736-1797).    Educated  for  tbe  medical  precession, 


he  studied  at  Edinburgh  and  at  Paris,  and  took  his  doctor's  degree 
at  Leiden.  But  having  inherited  a  small  landed  property  in 
Berwickshire,  he  took  to  j^^culture,  and  after  putting  1^ 
his  land  into  excellent  order,  let  his  farm  and  betook  UaUam, 
himself  to  Edinburgh,  there  to  gratify  the  scientific 
tastes  which  he  had  developed  eany  in  life.  He  had  been  more 
esptecially  led  to  study  minerals  and  rocks,  and  to  meditate  on  the 
problems  which  they  sugigest  as  to  the  constitutioa  and  history  trf 
the  earth.  His  joumevs  m  Britiun  and  on  the  continent  of  Europe 
had  furnished  him  with  material  for  reflection ;  and  he  had  gradu- 
ally evolved  a  system  or  theory  in  which  all  the  scattered  facts 
could  be  arranged  so  as  to  show  their  mutual  dependence  and  their 

Elace  in  the  orderly  mechanism  of  the  world.  He  used  to  discuss 
is  views  with  one  or  two  of  his  friends,  but  refrained  from  puUishiiw 
them  to  the  world  until,  on  the  foundation  cA  the  Royal  Society  cf 
Edinburgh,  he  communicated  ftn  outline  of  his  doctrine  to  that 
learned  body  in  1785.  Some  years  later  he  expanded  this  first  essay 
into  a  larger  work  in  two  volumes,  which  were  published  in  1795 
with  the  title  of  Theory  of  the  Earth,  ntUh  Proofs  and  lUuslrations. 

Hutton's  teaching  has  exercised  a  profound  influence  on  modem 
geology.  This  influence,  however,  has  arisen  less  from  his  own 
writiiws  than  from  the  account' of  his  doctrines  given  by 
his  fnend  J<An  Playfair  in  the  classic  work  entitlra  pMvfa^ 
lUustrations  of^  Ike  HtiUonian  Theory,  published  in  J«02. 
Hutton  wrote  in  so  prolix  and  obscure  a  style  as  rather  to  repel  than 
attract  readers.  Playfair,  on  the  other  hand,  expressed  hunseH  jn 
such  clear  and  p;raceful  language  as  to  command  general  attention, 
and  to  gain  wide  acceptance  for  his  master's  views.  Unlike  the 
older  cosmogonists,  Hutton  refrained  from  trying  to  explain  tbe 
origin  of  things,  and  from  speculations  as  to  what  might  possibly 
have  been  the  early  history  of  our  globe.  He  determined  from  the 
outset  to  interpret  the  past  by  what  can  be  seen  to  be  the  present 
order  of  nature;  and  he  refused  to  admit  the  operation  of  causes 
which  cannot  be  shown  to  be  part  of  the  actual  terrestrial  system. 
Like  other  observers  who  had  preceded  him,  he  recognized  in  the 
various  rocks  a>mposing  the  dry  land  evidence  of  former  geographical 
conditions  very  different  from  those  which  now  prevail.  He  saw 
that  the  vast  maiorit^r  of  rocks  consist  of  hardened  sedii^enta  and 
must  have  been  deimsited  in  the  sea.  He  could  distinguish  among 
them  an  older  or  Primary  series,  and  a  younger  or  Secondan^  series; 
and  did  not  dispute  the  existence  of  a  Tertiary  series  claimed  by 
Peter  Simon  Pallas  (1741-1811).  He  believed  that  these  various 
aqueous  accumulations  had  been  consolidated  by  subterranean  heat, 
that  the  oldest  and  lowest  rocks  had  suffered  most  from  this  action, 
that  into  these  more  deep-seated  masses  subsequent  veins  and 
larger  bodies  of  molten  matter  were  injected  from  below,  ami  thus 
that  what  was  originally  loose  detritus  eventually  became  changM) 
in  snch  crystalline  schists  as  are  now  found  in  mountain-chains. 
In  the  course  of  these  terrestrial  revolutions  sedimentary  strata, 
originally  more  or  less  nearly  horizontal,  have  been  pushed  upward, 
dislocated,  crumpled,  placed  on  end,  and  even  elevated  to  form 
ranges  of  lofty  mountains.  Hutton  looked  upon  these  disturtmnces 
as  due  to  the  expansive  power  of  subterranean  heat;  but  he  did  not 
attempt  to  sketch  the  mechanism  of  the  process,  and  he  expressly 
declined  to  offer  uny^  conjecture  as  to  how  the  land  so  elevated 
remains  in  that  position.  He  thought  that  the  interior  of  our 
planet  may  "  be  a  fluid  mass,  melted,  but  unchanged  by  the  action 
of  heat  " ;  and,  far  from  connecting  volcanoes  with  the  combustion  of 
inflammable  substances,  as  had  been  the  prevalent  belief  for  so  many 
centuries,  he  looked  upon  them  as  a  beneficent  provision  of  "  spiracles 
to  the  subterranean  furnace,  in  order  to  prevent  the  unnecessary 
elevation  of  land  and  fatal  effects  of  earthquakes." 

A  distinguishing  feature  of  the  Huttonian  philosophy  is  to  be 
seen  in  the  breadth  of  its  conceptions  regairiing  the  geolt^cal 
operations  continually  in  progpress  on  the  surfEice  of  the  globe. 
Hutton  saw  that  the  land  is  undergoing  a  ceaseless  process  of  degrada- 
tion, through  the  influence  of  the  air,  frosty  rain,  rivers  and  the  sea, 
and  that  in  course  of  time,  if  no  countervailing  agency  should  inter- 
vene, the  whole  of  the  dry  land  will  be  washed  away  into  the  sea. 
But  he  also  perceived  that  this  universal  eronon  is  not  everywhere 
carried  on  at  the  same  rate;  that  it  Is  specially  active  along  the 
channels  of  torrents  and  rivers,  and  that,  owii^  to  this  difference, 
these  channels  are  gradually  deepened  and  widened,  until  the 
complicated  valley^^ystem  of  a  country  is  carved  out.  He  recognized 
that  the  detritus  worn  away  from  the  land  must  be  spread  out  over 
the  floor  of  the  sea,  so  as  to  fonn  there  strata  umilar  to  those  that 
compose  most  of  the  dry  land.  As  he  could  detect  in  the  structure 
of  land  convincing  evidence  that  former  sea  floors  had  been  elevated 
to  form  the  continents  and  islands  of  to-day,  he  could  look  forward 
to  future  ages,  when  the  same  subterranean  agency  which  had  raised 
up  the  present  land  would  again  be  emi^oyed  to  uplift  the  bed  of 
the  existing  ocean,  thus  to  renew  tiie  surface  of  our  earth  as  a 
habitable  globe,  and  to  start  a  fresh  cycle  of  nxinon  and  depositioii. 

Though  Hutton  was  not  unaware  that  oi^anic  remains  abound  in 
many  of  the  stratified  rocks,  he  left  them  out  of  consideration  in 
the  elaboration  o(  his  theory.  It  was  otherwise  with  iMumt. 
one  of  his  French  contemporaries,  the  illustrious  J.  B. 
Lamarck  (1744-1829),  who,  after  having  attained  great  eminence  as 
a  botanist,  turned  to  zoology  when  he  was  nearly  fifty  years  of 
and  before  long  rose  to  even  greater  distinction  in  that  department 
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of  science  His  share  in  the  dasnficatioii  and  description  of  the 
mollusca  and  in  foundins  invertebrate  palaeontology,  his  theory 
of  ofi^nic  evolution  and  his  philosophical  treatment  of  many 
biological  questions  have  been  tardily  recognized,  but  his  contribu- 
tions to  geoI(^  have  been  less  generally  acknowledged.  When  he 
accepted  the  professorship  of  zoology;  of  insects,  01  worms  and  of 
microscopic  animals  "  at  the^  Museum  of  Natural  History,  Paris, 
in  1793.  ne  at  once  entered  with  characteristic  ardour  and  capacity 
into  the  new  field  of  research  Uien  opened  to  him.  In  dealing  with 
the  mollusca  he  considered  not  merely  the  living  but  also  the  extinct 
forms,  especially  the  abundant,  vaned  and  well-preserved  genera 
and  species  furnished  by  the  Tertiaiy  deposits  of  the  Paris  basin, 
of  which  he  published  de8crii>tions  and  plates  that  proved  of  essential 
service  in  the  stratigraphical  work  of  Cuvier  and  Alexandre 
Brongnlart  (1770-1847;.  His  labours  among  these  relics  of  ancient 
seas  and  lakes  led  him  to  ponder  over  the  past  history  of  the  globe, 
and  as  he  was  seldom  dilatory  in  maldng  known  the  opinions  he  had 
formed,  he  communicated  some  of  bis  concluuons  to  the  National 
Institute  in  1709.  These,  inducting  a  further  elaboration  of  his 
views,  he  published  in  1802  in  a  small  volume  entitled  Hydrogidone. 

This  treatise,  though  it  did  not  reach  a  second  edition  and  has 
never  been  reprinted7  deserves  an  honourable  place  in  geological 
literature.  Its  obiect,  the  author  states,  was  to  present  some  im- 
portant and  novel  considerations,  which  he  thought  should  form 
the  ba^  of  a  true  theory  of  the  earth.  He  entirely  agreed  with  the 
doctrine  of  the  subaerial  d^radation  of  the  land  and  the  erosion  of 
valleys  by  running  water.  Not  even  Playfair  could  have  stated  this 
doctrine  more  emphatically^  and  it  is  worthy  of  notice  that  Playfair's 
lUustratums  of  the  HuUontan  Theory  appeared  in  the  same  year 
with  Lamarck  s  book.  The  French  naturalist,  however,  carried  his. 
condusionB  so  far  as  to  take  no  account  fd  any  great  movements  o£ 
the  tertestrial  crust,  which  might  have  produced  or  fnodified  the 
main  physical  features  of  the  surface  of  the  globe.  He  thought  that 
all  mountains,  except  such  as  were  thrown  up  by  volcanic  agency  or 
local  accidents,  have  been  cut  out  of  plains,  the  original  surfaces  of 
which  are  indicated  h)r  the  crests  and  summits  of  these  elevations. 

Lamarck,  in  refiecting  upon  the  wide  difiuuon  of  fossil  shells  and 
the  great  he'^ht  above  the  vea  at'whidi  th^  are  found,  ronceived 
the  extratndinary  idea  that  the  ocean  baan  has  been  scoured  out 
by  the  8^>  and  thatt  hy  an  impulse  communicated  to  the  waters 
through  the  influence  chiefly  of  the  moon,  the  sea  is  slowly  eating 
away  the  eastern  margins  of  the  continents,  and  throwing  up  detritus 
on  their  western  coasts,  and  is  thus  ^^radually  shifting  its  basin 
round  the  globe.  He  would  not  admit  the  operation  of  catadysms: 
but  in^ted  as  strongly  aa  Hutton  on  the  continuity  of  natural 
pfocessesi  ana  on  the  necesuty  of  explaining  former  chaises  of  the 
earth's  surface  by^  causes  which  can  still  be  seen  to  be  in  operation. 
As  m^ht  be  antidpated  from  his  previous  studies,  he  brought  living 
things  and  their  remains  into  the  forefront  of  his  theory  of  the  earth. 
He  looked  upon  fossils  as  one  of  the  chief  means  of  comprehending 
the  revolutions  which  the  surface  of  the  earth  has  undergone; 
and  in  his  little  volume  he  again  and  again  dwells  on  the  vast 
antiquity  to  which  these  revolutions  bear  witness.  He  acutely 
argues,  from  the  condition  of  fossil  shells,  that  they  must  have  lived 
and  died  where  their  remains  are  now  found. 

In  the  last  part  of  his  treatise  Lamarck  advances  some  peculiar 
opinions  in  physics  and  chemistry,  which  he  had  broached  eighteen 
years  before,  but  which  had  met  with  no  acceptance  among  the 
scientific  men  of  his  ■time.  He  bpliev^  that  the  tendency  of  all 
conipound  substances  is  to  decay,  and  thereby  to  be  resolved  into 
their  component  constituents.  Yet  he  saw  tnat  the  visible  crust 
of  the  earth  consists  almost  wholly  of  compound  bodies.  He  there- 
fore set  himself  to  solve  the  problem  thus  presented.  Perceiving 
that  the  biological  action  of  liviug  onanisms  is  constantly  forming 
combinations  of  matter,  which  would  never  have  otherwise  come 
into  existence,  he  proceeded  to  draw  the  extraordinary  condusion 
that  the  action  of  plant  and  animal  life  (the  Pouvoir  de  la  vie)  upon 
the  inoisanic  world  is  so  universal  and  ao  potent,  that  the  rocks  and. 
minerals  which  form  the  outer  part  of  the  earth's  crust  are  all, 
without  exception,  the  result  of  the  operations  of  once  living  bodies. 
Though  this  sweeping  deduction  must  be  allowed  to  detract  from 
the  vaJue  of  Lamarck  s  work,  there  can  be  no  doubt  that  he  realised, 
more  fully  than  any  one  had  done  before  him,  the  efficacy  of  plants 
and  animals  as  a«ent»  of  geological  change. 

The  last  notable  contiibutcK'  to  the  cosmological  literature  of 
geology  was  another  illustrious  Frenchman,  the  comparative  aoa- 
tomist  Cuvier  (1769-1832).  He  was  contemporary  with 
Lamarck,  but  01  a  very  different  type  of  mind.  The 
brilliance  of  his  speculations,  and  the  charm  with  which  he  expounded 
them,  early  gained  for  him  a  prominent  place  in  the  sodcty  of  Paris. 
He  too  was  drawn  by  his  zoological  studies  to  investigate  fossil 
organic  remains,  and  to  consider  the  former  conditions  of  we  earth's, 
surface,  of  which  they  are  memorials.  It  was  among  the  vertebrate 
organisms  of  the  Paris  basin  that  he  found  his  chief  material,  and 
from  them  that  he  prepared  the  memoirs  which  led  to  him  being 
regarded  as  the  founder  of  vertebrate  palaeontology.  But  beyond 
their  biological  interest,  they  awakened  in  him  a  keen  desire  to 
ascertain  the  character  and  sequence  of  the  geographical  revolutions 
to  which  they  bear  witness.  He  approached  the  subject  from  an 
opposite  and  less  philosophical  point  of  viev^,  than  that  of  Lamarck, 


coming  to  it  with_  certain  preconceived  notions,  which  affected  all 
his  sumeauent  writings,  while  Lamarck  was  by  instinct  an  evola- 
tionist,  woo  sought  to  trace  in  the  history  of  the  past  the  operation 
of  the  same  natural  processes  as  are  still  at  worlc,  Cuvier,  on  the 
other  hand,  was  a  catastrophist,  who  invoked  a  succesuon  of  vast 
cataclysms  to  account  for  tne  interruptions  in  the  continuity  of  the 
geological  record. 

In  a  prdiminaiy  Discourse  prefixed  to  his  RecMrehes  sur  les 
ossmtens  fossiles  (io2l)  Cuvier  gave  an  outline  of  what  he  concaved 
to  have  been  the  past  nistory  oTour  globe,  so  far  as  he  had  been  able 
to  comprehend  it  from  his  jnvesrigations  <A  the  Tertiary  formations 
of  France.  He  believed  that  in  that  histery  evidence  can  be 
recognized  of  the  occurrence  of  many  sudden  and  disastrous  revolu- 
tions, which,  to  judge  from  their  effects  on  the  animal  life  ci  the 
time,  must  have  exceeded  in  violence  anything  we  can  conceive  at 
the  present  day,  and  must  have  been  brou^t  about  by  other  agencies 
than  those  which  are  now  in  operation.  Yet,  in  spite  of  .  these 
catastrophes,  he  saw  that  there  has  been  an  upward  progress  in  the 
animal  forms  inhabiting  the  globe,  untU  the  series  eiued  in  the 
advent  of  man.  He  could  not,  however,  find  any  evidence  that  one 
species  has  been  developed  from  another,  for  in  that  case  there  should 
have  been  traces  of  intermediate  forms  among  the  stratified  forma- 
tions, where  he  affirmed  that  they  had  never  been  found.  A 
prominent  position  in  the  Discourse  is  gjvea  to  a  strenuous  argument 
to  disprove  the  alleged  antiquity  of  some  nations,  and  to  show  that 
the  great  catastrophe  occurred  not  more  than  some  5000  or 
6000  years  ago.   Cuvier  thus  linked  himself  with  those  who  in 

grevious  generations  had  contended  for  the  efficacy  of  the  Deluge, 
'Ut  his  researches  among  fossil  animals  had  given  him  a  far  wider 
outlook  into  the  ^logical  past,  and  had  opened  up  to  him  a  suc- 
cession of  deeply  mteresting  problems  in  the  histoiy  of  life  upon  the 
earth,  whidi,  though  he  had  not  himself  material  for  their  aolutiont 
he  could  foresee  would  be  deared  up  in  the  future. 

Gradual  Shaping  of  Geology  into  a  Distinct  Branch  of  Sdenu. — It 
will  be  seen  from  the  foregoing  historical  sketch  that  it  was  only 
after  the  lapse  of  long  centunes,  and  from  the  labours  of  many 
successive  generations  of  observers  and  writers,  that  what  we  now 
know  as  the  science  of  geology  came  to  be  recognized  as  a  distinct 
department  of  natural  Icnomedge.  iouoded  upon  careful  and  ex- 
tended study  of  .the  structure  of  the  earth,  and  upon  observation  of 
the  natural  prodesses,  which  are  now  at  work  in'^nanging  the  earth's 
surface.  The  term  "  geology,"'  descriptive  of  this  branch  of  the 
investigation  of  nature,  was  not  proposed  until  the  last  quarter  of 
the  i8th  century  by  Jean  Aiidr£  De  Luc  (1727-1817)  and  Horace 
Benedict  De  Saussure  (1740^1749).  But  tne  sdence  was  then  in  a 
markedly  half-formed  condition,  theoretical  speculation  still  in  lai^e 
part  supplying  the  place  of  deductions  from  a  detaUed  examination 
of  actual  fact.  In  1807  a  few  enterprising  spirits  founded  the 
Geolo^cal  Society  of  London  for  the  special  purpose  of  counter- 
acting the  prevalent  tendency  and  connning  their  intention  '\  to 
investigate  the  mineral  structure  of  the  earth."  The  cosmogoniats 
and  framers  of  Theories  of  the  Earth  were  succeeded  by  other  schools 
of  thought.  The  Catastrophists  saw  in  the  composition  of  the  crust 
<A  the  earth  distinct  evidence  that  the  forces  of  naturie  were  once 
much  more  stupendous  in  their  operation  than  they  now  are,  and 
that  thex  had  from  time  to  time  devastated  the  •earth's  surface; 
extirpating  the  races  of  plants  and  animals,  and  preparing  the  ground 
for  new  creations  of  organized  life.  Then  came  the  Uniiormitarians,' 
who,  pushing  the  doctrines  of  Hutton  to  an  extreme  which  he  dm 
not  propose,  saw  no  evidence  that  the  activity  of  the  various  geo* 
Iceif^  causes  has  ever  seriously  differed  from  what  it  is  at  present. 
They  were  indlned  to  disbelieve  that  the  stratified  formations  of 
the  earth's  crust  furnish  oonduaive  evidence  of  a  gradual  pro- 
gression, from  simple  types  of  life  in  the  oldest  strata  to  the  most 
highly  devdoped  forms  in  the  youngest;  and  saw  no  reason  why 
remains  of  the  higher  vertebrates  should  not  be  met  with  among 
the  Palaeozoic  formations.  Sir  Charles  LyeU.  (1797-1875)  was  the 
great  leader  of  this  school.   His  admirably  clear  and  philpsophical 

Eresentations  of  geological  facts  which,  with  unweaned  industry, 
e  collected  from  the  writings  of  observers  in  all  parts  of  the  world, 
impressed  his  views  upon  tne  whole  English-speaking  world,  and 
gave  to  geolt^^ical  sdence  a  coherence  and  Interest  which  largely 
accelerated  its  progress.  In  his  later  years,  however,  he  fi-ankly 
acc^ed  the  views  cS  Darwin  in  regard  to  the  progressive  character 
of  the  geological  record. 

The  youngest  of  the  schools  of  geological  thought  is  that  of  the 
Evolutionists.  Pointing  to  the  whole  Dody  of  evidence  from  in- 
orgatuc  and  organic  nature,  they  maintain  that  the  history  of  our 
planet  has  been  one  of  conrinual  and  unbroken  development  from 
the  earliest  cosmical  beginnings  down  to  the  present  time,  and  that 
the  crust  (tf  the  earth  contains  an  abundant,  though  incomplete, 
record  of  the  successive  stipes  thnHigh  which  the  plant  and  animal 

'  In  De  Luc's  Lettres  physiques  et  morales  sur  les  montagnes  (1778). 


the  word  "  cosmology    is  used  for  our  science,  the  author  stating 
that  "  geology  "  is  more  appropriate,  but  it  "  was  not  a  word  in  use. 
In  a  completed  edition,  published  in  i779.  the  same  statement  is 
made,  but  "geology"  occurs  in  the  text;  in  the  same  year  De 


Saussure  used  the  word  without  any  ejq>lanation,  as  if  it  were 
well  known. 
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kuwdoms  have  reached  thdr  esctsting  organization.  The  publication 
of  Darwin's  Origin  of  Species  in  [85Q,  in  which  evolution  was  made 
the  key  to  the  history  of  the  animal  and  vegetable  kingdoms,  pro- 
duced an  extraordinary  revolution  in  geological  opinion.  The  older 
schools  of  thought  rapidly  died  out,  and  evolution  became  the 
recognized  creed  of  geolo^ts  all  over  the  worid. 

Des^pmenl  of  Opinion  retarding  Igneous  Rocks. — So  loi^  as  the 
idea  prevailed  that  volcanoes  are  caused  by  the  combustion  of 
inflammable  substances  underground,  there  could  be  no  rational 
conception  of  volcanic  action  and  its  products.  Even  bo  late  as 
the  middle  of  the  i8th  century,  as  above  remarked,  such  a  good 
olwerver  as  Lazzaro  Moro  drew  so  little  distinction  between  volcanic 
and  other  rocks  that  he  could  believe  the  fossiliferous  formations 
to  have  been  mainly  formed  of  materials  ejected  from  eruptive  vents. 
After  his  time  the  notitni  continued  to  prevail  titat  all  the  rocks  which 
form  the  dryland  were  laid  down  under  water.  Even  streams  of 
lava,  which  were  seen  to  flow  from  an  active  crater,  were  regarded 
onlv  as  pOTtions  of  sedimentary  or  other  rocks,  which  tiad  been 
melted  by  the  fervent  heat  of  the  burning  inflammable  materials 
that  had  been  kindled  underground.  In  spite  of  the  speculations 
of  Descartes  and  Leibnitz,  it  was  not  yet  generally  comprehended 
that  there  exists  beneath  the  terrestrial  crust  a  molten  magma, 
which,  from  time  to  time,  has  been  injected  into  that  crust,  and  has 
pierced  through  it,  so  as  to  escape  at  the  surface  with  all  the  ener^ 
of  an  active  volcano.  What  we  now  recognize  to  be  memorials  of 
these  former  injections  and  propulsions  were  all  confounded  with  the 
rocks  of  unquestionably  aqueous  origin.  The  last  great  teacher  by 
whom  these  antiquated  doctrines  were  fcmnulated  into  a  system 
-,  and  promulgated  to  the  world  was  Abraham  Gottlob 

Werner  (1749-1815),  the  most  illustrious  Gennan  mineral- 
ogist and  geogoost  of  the  second  half  of  the  i8th  century.  While 
still  under  twenty-six  years  of  age,  he  was  appointed  teacher  of 
mining  and  mineralogy  at  the  Mining  Academy  of  Freiberg  in  Saxony 
— a  post  which  he  continued  to  fill  up  to  the  end  of  his  life.  Possessed 
of  great  enthusiasm  for  his  subject,  dear,  methodical  and  eloquent 
in  his  exposition  of  it,  he  soon  drew  around  htm  men  from  all  parts 
of  the  world,  who  rejoined  to  study  under  the  great  oracle  of  what 
he  called  geognosy  (Gr.  y^,  the  earth,  yrOms,  knowledge)  or  earth- 
knowledge.  Reviving  doctrines  that  had  been  current  long  before 
his  time,  he  taught  tmtt  the  globe  was  once  completely  surrounded 
with  an  ocean,  from  i^ich  the  rocks  of  the  earth  s  crust  were 
deposited  as  chemical  precipitates,  in  a  certain  definite  order  over 
the  whole  planet.  Among  these  "  universal  formations  "  of  aqueous 
origin  were  included  many  roclcs,  which  have  long  been  recognized 
to  luive  been  once  molten,  and  to  have  risen  from  tielow  into  the 
upp^  parts  of  the  terrestrial  crust.  Werner,  following  the  old 
tradition,  looked  upon  volcanoes  as  modern  features  in  the  history 
of  the  planet,  which  could  not  have  come  into  existence  until  a 
sufficient  amount  of  vegetation  had  been  buried  to  furnish  fuel  for 
their  maintenance.  Hence  he  attached  but  little  importance  to 
them,  and  did  not  include  in  his  system  of  rocks  any  division  of 
vtdranic  or  Igneous  materials.  From  the  predominant  part  assigned 
by  him  to  the  sea  in  the  accumulation  of  the  materials  of  the  visible 
part  of  the  earth,  Woner  and  his  school  were  known  as  "  Neptunists." 

But  many  years  before  the  Saxon  professor  began  to  teach,  clear 
evidence  had  been  produced  from  central  France  that  basalt,  one 
.  of  the  rocKs  claimed  by  him  as  a  chemical  precipitate  and 
222.  *  universal  formation,  is  a  lava  which  has  been  poured 
out  in  a  molten  state  at  various  videh^  separated  periods 
of  time  and  at  many  different  places.  So  far  back  as  1753  J.  E. 
Guettard  (1715-178^  had  shown  that  the  basaltic  rocks  of  Auvergne 
are  true  lavas,  which  have  flowed  out  in  streams  from  groups  of 
once  active  cones.  Eleven  years  later  the  observation  was  confirmed 
and  greatly  extended  by  Nicholas  Desmarest  (1725-1815),  who, 
durii^  a  long  course  of  years,  worked  out  and  mapped  the  com- 
plicated volcanic  records  of  that  interesting  r^ion,  and  demonstrated 
to  all  who  were  willing  impartially  to  examine  the  evidence  the  true 
volcanic  nature  of  basalt.  These  views  found  acceptance  from  some 
observers,  but  they  were  vdiemenlly  opposed  by  the  followers  of 
Werner,  who,  by  the  force  of  his  genius,  made  his  theoretical  con- 
ceptions predominate  all  over  Europe.  The  controversy  as  to  the 
origin  of  basalt  was  waged  with  great  vigour  during  the  later  decades 
of  the  18th  century.  Desmarest  took  no  part  in  it.  He  had  accu- 
mulated such  conclusive  proof  of  the  correctness  of  his  deductions, 
and  had  so  fully  expounded  the  clearness  the  evidence  in  their 
favour  furnished  by  the  region  of  Auvei^ne,  that,  when  any  one 
came  toconsult  him  on  the  subject,  he  contented  himsdf  with  giving 
the  advice  to  "  go  and  see."  While  the  debate  was  in  pn^ress 
on  the  continent,  the  subject  was  approached  from  a  new  and 
independent  point  of  view  by  Hutton  in  Scotland.  This  illustrious 
philosophn*,  as  already  stated,  realized  the  importance  of  the  internal 
neat  of  the  globe  in  consolidatitq;  the  sedimentary  rocks,  and  believed 
that  molten  material  from  the  earth's  interior  has  been  protruded 
from  below  into  the  overlying  crust.  Some  of  the  material  thus 
injected  could  be  recognizied,  he  thought,  in  granite  and  in  the 
various  dark  massive  rocks  which,  known  in  Scotland  under  the 
name  of  "  whinstone,"  were  afterwards  called  "  Trap,"  and  are  now 
group>ed  under  various  names,  such  as  basalt,  dolerite  and  diorite. 
So  important  a  share  did  Hutton  thus  assign  to  the  internal  heat  in 
the  geological  evolution  of  the  planet,  that  Ee  and  those  who  adopted 


the  same  opinions  were  stjded  "  Plutonists,"  or,  especially  where 
they  concerned  themselves  with  the  volcanic  origin  of  basalt,  "  Vul- 
canists."  The  geolmical  world  was  thus  divided  into  two  hostile 
camps,  that  of  the  Neptunists  or  Wernerlans,  and  that  of  the 
Plutoniste,  Vulcanists  or  Huttonians. 

After  man^r  years  of  iutUe  ctmtroversy  the  first  serious  weatening 
of  the  podtion  of  the  dominant  Neptunist  school  arose  from  the 
defection  of  some  of  the  most  prominent  of  Werner's  pupils.  In 
particular  Jean  Francis  D'Aubuisson  de  Voisins  (1769-1819),  who 
had  written  a  treatise  on  the  aqueous  origin  of  the  basalts  of  Saxony, 
went  afterwards  to  Auvetgne,  where  he  was  speedily  a  convert  to 
the  views  expounded  by  X)esmarest  as  to  the  volcanic  nature  of 
basah.  Having  thus  to  relinquish  one  of  the  fundamental  articles 
of  the  Frdbere  faith,  he  was  subsequently  led  to  modify  hisadherence 
to  others  untu,  as  he  himself  confessed,  his  views  came  almost  wholly 
to  agree  with  those  ci  Hutton.  Not  less  complete,  and  even  more 
important,  was  the  conversion  of  the  great  Leopold  von  Buch  (1774- 
1853).  He,  too,  was  trained  by  Werner  himself,  and  proved  to  be 
the  most  illustrious  pupil  of  the  Saxon  professor.  Full  of  admiration 
for  the  Neptunism  in  which  he  had  been  reared,  he,  in  his  earliest 
separate  work,  maintained  the  aqueous  origin  of  basalt,  and  con- 
trasted the  wide  field  opened  up  to  the  spirit  of  observation  by  his 
master's  teaching  with  tne  narrower  outlook  offered  by  "  the  volcanic 
theory."  But  a  little  further  acquaintance  with  the  fact*  of  nature 
led  Von  Buch  also  to  abandon  his  earlier  prepossessions.    It  was  a 

fersonal  visit  to  the  volcanic  repon  of  Auvergne  that  first  opened 
is  eyes,  and  led  him  to  recant  what  he  had  believed  and  written 
about  ba^t.  But  the  abandonment  of  so  essential  a  portion  of  tiie 
Wemerian  creed  prepared  the  way  for  further  Telinqulshments. 
When  a  few  years  later  he  went  to  Norway  and  found  to  his  astonish- 
ment that  granite,  which  he  liad  been  taught  to  r^rd  as  the  oldest 
chemical  precipitate  from  the  universal  ocean,  could  there  be  seen 
to  have  broken  through  and  metamorphosed  fossiliferous  limestones, 
and  to  liave  sent  veins  into  them,  his  faith  in  Werner's  order  of  the 
succession  of  the  rocks  in  the  earth's  crust  received  a  further  moment- 
ous shock.  While  one  after  another  of  the  Freiberg  doctrines 
crumbled  away  before  him,  he  was  now  able  to  interrtwate  nature 
on  a  wider  field  than  tlie  narrow  limits  of  Saxony,  and  he  was  thus 
gradually  led  to  nnbrace  the  tenets  of  the  opposite  school.  His 
commanding  position,  as  the  most  accomplished  geologist  on  the 
continent,  gave  gr^t  importance  to  his  recantation  of  the  Neptunist 
creed.  His  deJectioa''indeed  was  the  severest  blow  that  this  creed 
had  yet  sustained.  It  may  be  said  to  have  rung  the  knell  of 
Wernerianism,  which  thereafter  rapidly  declined  in  influence,  while 
Plutonism  came  steadily  to  the  front,where  it  has  ever  ance  remained. 

Although  Desmarest  liad  traced  in  Auvergne  a  long  succes^n 
of  volcanic  eruptions,  of  which  the  oldest  went  back  to  a  remote 
period  of  time,  and  although  he  had  shown  that  this  succession, 
coupled  with  the  records  of  contemporaneous  denudation,  might 
be  used  in  defining  epocfis  of  geological  history,  it  was  not  until 
many  years  after  his  day  that  volcanic  action  came  to  be  reci^nized 
as  a  normal  part  of  the  mechanism  of  our  riobe,  whidi  had  been  in 
operation  from  the  remotest  past,  and  vnich  had  left  numerous 
records  among  the  rocks  of  the  terrestrial  crust.  Duringthe  pn^ress 
of  the  controversy  between  the  two  great  opposing  Actions  in  the 
later  portion  of  the  i8th  and  the  first  three  decades  of  the  19th 
century,  those  who  espoused  the  Vulcanist  cause  were  intent  on 
proving  that  certain  rocks,  which  are  intercalated  among  the 
stratified  formations  and  which  were  claimed  by  the  Neptunists  as 
obviously  formed  by  water,  are  nevertheless  ni  truly  igneous  origin. 
These  observers  fixed  their  eyes  on  the  evidence  that  the  material  of 
such  rocks,  instead  of  having  been  depceited  from  aqueous  solution, 
had  once  been  actuallyrmolten,  and  had  in  that  condition  been  thrust 
between  the  strata,  had  enveloped  portions  of  them,  and  had  in- 
durated or  otherwise  altered  them.  They  spoke  of  these  masses 
as  "  unerupted  lavas  " ;  and  undoubtedly  in  innumerable  instances 
they  were  right.  But  their  zeal  to  establish  an  intrusive  origin  led 
them  to  overlook  the  proofs  that  some  intercalated  sheets  of  igneous 
material  had  not  been  injected  into  the  strata,  but  had  been  poured 
out  at  the  surface  as  truly  volcanic  discharges,  and  therefore  belonged 
to  the  ancient  periods  represented  by  the  strata  between  which  they 
are  interposed.  It  may  readily  be  supposed  that  any  proofs  of  the 
contemporaneous  intercalation  of  sucti  sheets  would  be  eageriy 
seized  upon  by  the  Neptunists  in  favour  of  iJieir  aqueous  theory. 
The  influence  of  the  ancient  belief  that  "  burning  mountains " 
could  only  rise  from  the_  combustion  of  subterranean  inflammable 
materials  extended  even  into  the  ranks  of  the  Vulcanists,  so  tnr  at 
least  as  to  lead  to  a  general  acquiescence  in  the  assumption  that 
volcanoes  appeared  to  belong  to  a  late  phase  in  the  history  of  the 
planet.  It  was  not  until  after  consideraole  progress  had  been  made 
in  determinii^  the  palaeontological  distinctions  and  order  of  suc- 
cesnon  of  the  stratified  formations  of  the  earth's  crust  that  it  became 
pwsible  to  trace  among  these  formations  a  succesnon  of  volcanic 
episodes  which  were  contemporaneous  with  them.  In  no  part  of 
uie  world  has  an  ampler  record  of  such  episodes  been  preserved  than 
in  the  British  Isles.  It  was  natural,  therefore,  that  the  subject 
should  there  receive  most  attention.  As  far  back  as  1820  Ami  Bou6 
(1794-1881^  showed  that  the  Old  Red  Sandstone  of  Scotland  includes 
a  great  senes  of  volcanic  rocks,  and  that  other  rocks  of  volcanic 
origin  are  associated  with  the  Carboniferous  formations.   H.  T. 
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de  la  Beche  (1796-1855)  afterwards  traced  pnwfa  of  contemporaneous 
eruptions  among  the  Devonian  rocks  of  the  south-west  of  England. 
Adam  Sedgwick  (1785-1873)  showed,  first  in  the  Lake  District, 
and  afterwards  in  North  Wales,  the  presence  (rf  abundant  volcanic 
sheets  among  the  oldest  divisions  of  the  Palaeozoic  series;  while 
Roderick  Impey  Murchison  (1792-1871)  made  similar  discoveries 
among  the  Lower  Silurian  rocks.  From  the  time  of  these  pioneers 
the  volcanic  history  of  the  country  tias  been  worlced  out  by  many 
observers  until  it  is  now  known  with  a  fulness  as  yet  unattained 
in  any  other  region. 

Growth  of  Opinion  regarding  Earthquakes. — We  have  seen  how 
crude  were  the  conceptions  of  the  ancients  r^arding  the  causes  of 
vtrfcanic  action,  and  tKat  they  connected  volcanoes  and  earthquakes 
as  results  <^  the  commotion  of  wind  imprisoned  within  subterranean 
caverns  and  passages.  One  of  the  eariiest  treatises,  in  which  the 
phenomena  «  terrestrial  movements  were  discussed  in  the  spirit 
of  modem  science,  was  the  posthumous  collection  of  papers  by 
Robert  Hooke  (1635-1703),  entitled  Lectures  and  Discourses  of 
Ettrthguakes  and  SmUrranean  EruPHonsy  where  the  probable  aeency 
of  earthquakes  in  upheavii^  and  oepressing  land  is  rally  considerea, 
but  without  any  definite  pronouncement  as  to  the  antnor's  concep- 
tion of  its  origin.  Hooke  still  associated  earthquakes  with  volcanic 
action,  and  connected  both  with  what  he  called  "  the  general  con- 
gregation of  sulphurous  subtenaneous  vapours."^  He  conceived 
that  some  kind  of  "  fermentation  "  takes  place  witliin  the  earth, 
and  that  the  matermls  which  catch  fire  and  give  rise  to  eruptions 
or  earthquakes  are  anak^us  to  those  that  constitute  gunpowder. 
The  first  essay  wherein  earthquakes  are  treated  from  the  modem 
point  of  view  as  the  results  of  a  shock  that  sends  waves  through  the 
crust  of  the  earth  was  written  by  the  Rev.  John  Michel!,  and  com- 
municated  to  the  Royal  Society  in  the  year  1760.  Still  under  the 
old  misconception  that  volcanoes  are  due  to  the  combustion  of 
inflammable  materials,  which  he  thought  might  be  set  on  fire  by  the 
spontaneous  combustion  of  pyritous  strata,  he  supposed  that,  by  the 
sudden  access  of  lai^  bodies  of  water  to  these  subterranean  fires, 
vapour  is  produced  m  such  quantity  and  with  sudi  force  as  to  give 
rise  to  the  ^ock.  From  the  centre  of  origin  of  this  shock  waves, 
he  thought,  are  propagated  through  the  earth,  which  are  largest 
at  the  start  and  gradually  dimii^sh  as  they  travel  outwards.  By 
drawing  lines  at  <fifferent  places  tn  the  direction  of  the  track  of  these 
waves,  ne  bdieved  that  tne  place  of  common  intersection  of  these 
lines  would  be  nearly  the  centre  of  the  disturbance.  In  this  way  he 
rtiowed  that  the  great  Lisbon  earthquake  of  1755  had  its  focus  under 
ttie  Atlantic,  somewhere  between  the  latitudes  of  Lisbon  and  Oporto, 
and  he  estiinated  that  the  depth  at  which  It  originated  could  not 
be  much  less  than  i  m.,  and  probably  did  not  exceed  3  m.  Michell, 
however,  misconceived  the  diaracter  of  the  waves  which  he  described, 
seeing  that  he  believed  them  to  be  due  to  the  actual  propagation  of 
the  vapour  itself  underneath  the  surface  of  the  earth.  A  century 
lud  almost  passed  after  the  date  of  his  essay  before  modem  scientific 
methods  of  observation  and  the  use  of  recordii^  instruments  began 
to  be  applied  to  the  study  of  earthquake  phenomena.  In  1846  Robert 
Mallet  (I810-1681)  publtahed  an  important  paper  "On the  Dynamics 
<rf  Eartwquakes  *'  in  the  Transactions  of  the  Royal  Irish  Academy. 
From  that  time  onward  he  continued  to  devote  his  energies  to  the 
investigation,  studying  the  effects  of  the  Calabrian  earthquake  of 
1857,  experimenting  on  the  transmission  of  waves  of  shock  through 
various  materials,  caused  by  exploding  charges  of  gunpowder,  and 
collecting  all  the  information  to  be  obtained  on  the  subject.  His 
writings,  and  especially  his  work  in  two  volumes  on  The  First 
Primtples  of  ObservaHonal  Seismology,  must  be  regarded  as  having 
laid  the  foundations  of  this  branch  of  modem  geology  (see  Earts- 

QUAKB;  SEISUOHETBR). 

History  of  the  Evolulion  of  Stratigraphical  Gedogy. — Men  had  long 
been  familiar  with  the  evidence  that  the  present  dry  land  once  lay 
under  the  sea,  before  they  began  to  realize  that  the  rocks,  of  which 
the  land  connats,  contain  a  record  of  many  alternations  of  land  and 
sea,  and  relics  of  a  long  succession  of  plants  and  animals  from  early 
and  simple  types  up  to  the  manifold  and  complex  forms  oi  to-day. 
In  countries  where  coal-mining  had  been  prosecuted  for  generations, 
it  had  been  recognized  that  Uie  rocks  consist  of  strata  superposed 
on  each  other  in  a  definite  order,  which  was  found  to  extend  over 
the  whole  of  a  district.  As  far  back  as  1710  John  Strachey  drew 
attention  to  this  fact  in  a  communication  published  in  the  PhUoso- 
phieal  Transactions.  John  Michel!  (1760),  in  the  paper  on  earth- 
quakes already  cited,  diowed  that  he  had  acquired  a  clear  under- 
standing of  the  order  of  succession  among  stratified  formations,  and 
perceived  that  to  disturbances  of  theterrestrialcrust  must  be  ascribed 
the  fact  that  the  lower  or  older  aiul  more  inclined  strata  form  the 
mountains,  while  the  yoanger  and  more  horixontal  strata  are  spread 
over  the  plains. 

In  Itely  G.  Arduino  (1713-1795)  classified  the  rocks  in  the  north 
of  the  peninsula  as  Primitive,  Secondary,  Tertiary  and  Volcanic. 
A  similar  threefold  order  was  announced  for  the  Harz  and  Erzgebirge 
by  J.  G.  Lehmann  in  1756.  He  recognized  in  that  re^on  an  ancient 
series  of  rocks  in  inclined  or  vertical  strata,  which  rise  to  the  tops 
of  the  hills  and  docend  to  an  unknown  depth  into  the  interior. 
These  masses,  he  thought,  were  contemporaneous  "ttVh  the  making 
of  the  world.  Next  came  the  FlOti^ebirve,  conustii^  of  youneer 
aedinentSr  disposed  in  flat  or  gently  indined  dieets  which  overtie 


the  first  and  more  disturbed  series,  and  are  full  of  petrified  remains 
of  plants  aijd  animals.  Lastly  he  included  the  mountains  which 
have  from  time  to  time  been  formed  by  local  accidents.  Still  more 
advanced  were  the  conceptions  of  G.  C.  Fttchsel,  who  in  the  year 
1763  published  in  Latin  A  History  the  Earth  and  the  Sea,  based  on 
a  History  of  the  Mountains  ofThurtngia;  and  in  i773i  in  German, 
a  Sketch  of  the  most  Ancient  History  of  the  Earth  and  Man.  In  these 
works  he  described  the  stratigraphical  relations  and  general  char- 
acters of  the  various  geological  formations  in  his  little  principality ; 
and  taking  them  as  indicative  of  a  general  order  of  succession,  he 
traced  what  he  believed  to  have  been  a  series  of  revolutions  through 
which  the  earth  has  passed.  In  interpreting  this  geological  histoir, 
he  laid  great  stress  on  the  evidence  of  the  fossils  contained  in  the 
rocks.  He  recognized  that  the  various  formations  differ  from  each 
other  in  their  enclosed  organic  remains,  and  that  from  these  dif- 
ferences the  existence  of  former  sea-bottoms  and  land  surfaces  can 
be  determined. 

The  labours  of  these  pioneera  paved  the  way  for  the  advent 
of  Werner.  Though  the  system  evolved  by  this  teacher  claimed  to 
discard  theory  and  to  be  established  on  a  baus  of  observed  facts, 
it  rested  on  a  succesaon  of  hypotheses,  for  which  no  better  foundation 
could  be  shown  than  the  belief  of  their  author  in  their  validity. 
Starting  from  the  extremely  limited  stratigraphical  range  displayed 
in  the  geological  structure  of  Saxony,  he  took  it  as  a  type  for  the  rest 
of  the  globe,  persuading  himself  and  impressing  upon  his  followers 
that  the  rocks  of  that  small  kingdom  were  to  be  taken  as  examples 
of  his  "universal  fcuinations."  The  oldest  portion  of  the  series, 
classed  by  him  as  "  Primitive,**  conusted  of  rocks  lAich  he  main- 
tained liad  been  deposited  from  chemical  sdution.  Yet  they 
included  ^nite,  gneiss,  basalt,  porphyry  and  serpentine,  which, 
even  in  his  own  day,  were  by  many  observers  correctly  regarded 
as  of  igneous  ori^n,  A  later  group  of  rocks,  to  which  he  gave  the 
name  of  '*  Transition,"  comprised,  in  his  belief,  partly  chemical, 
partl}^  mechanical  sediments,  and  contained  the  earliest  fosnl 
organic  remains.  A  tliird  group,  for  which  he  reserved  L^mann's 
name  "  FiStz,"  was  made  up  chiefly  of  mechanical  detritus,  whUe 
youngest  of  alt  came  the  **  Alluvial  "  series  of  loams,  clays,  sands, 
gravels  and  p^t.  It  was  by  the  gradual  subsidence  of  the  ocean 
that,  as  he  believed,  the  general  mass  of  the  dry  land  emerged,  the 
firat-formed  rocks  being  left  standing  up,  sometimes  00  end,  to  form 
the  mountains,  while  those  of  later  date,  less  steeply  indined, 
occupied  successively  lower  levels  down  to  the  flat  alluviaf  accumula- 
tions of  the  plains.  Neither  Werner,  nor  any  of  his  followers, 
ventured  to  account  for  what  became  of  the  water  as  the  sea-levu 
subsided,  though,  in  despite  of  their  antipathy  to  anything  like 
speculation,  they  could  not  help  suggesting,  as  an  answer  to  the 
cogent  ar^ments  of  their  opponents,  that  "  one  of  the  celestial 
btraies  which  sometimes  approach  near  to  the  earth  may  have  been 
able  to  withdraw  a  portion  of  our  atmosphere  and  of  our  ocean." 
Nor  was  any  attemirt  made  to  explain  the  extraordinary  nature  of 
the  supposed  chemical  prect^tates  of  the  universal  ocean.  The 
progress  of  inquiry  even  in  Werner's  lifetime  disproved  some  of 
the  fundamental  portions  of  his  system.  Many  of  the  chemical 
precipitates  were  shown  to  be  masses  that  had  been  erupted  in  a 
molten  state  from  below.  His  order  oi  succession  was  found  not 
to  hold  good ;  aAd  though  he  tried  to  readjust  liis  sequence  and  to 
introduce  into  it  modifications  to  suit  new  &ct8,  its  mfaerent  arti- 
ficiality led  to  its  speedy  decline  after  his  death.  It  must  be  con- 
ceded, however,  that  the  stress  which  he  laid  upon  the  fact  that  the 
rocks  of  the  earth's  crust  were  depouted  in  a  definite  order  had  an 
important  influence  in  directing  attention  to  this  subject,  and  in 
preparing  the  way  for  a  more  natural  system,  based  not  on  mere 
mineralogical  characters,  but  having  regard  to  the  oi^nic  remains, 
which  were  now  being  gathered  in  ever-increasing  numbers  and 
variety  from  stratified  formations  of  many  different  ^es  and  from 
all  parts  of  the  globe. 

It  was  in  France  and  in  England  that  the  foundations  of  strati- 
graphy, based  upon  a  knowledge  of  organic  remains,  were  first 
successfully  laid.  Abb6  J.  L.  Giraud-Soulavie  (1752-1813),  in  his 
Histoire  naturelle  de  la  Franre  nUridionale,  which  appeared  in  seven 
volumes,  subdivided  the  limestones  of  ^^varais  into  five  ages,  each 
marked  by  a  distinct  assemblage  of  shells.  In  the  lowest  strata, 
representing  the  first  age,  none  of  the  fossils  were  believed  by  him 
to  have  any  living  representatives,  and  he  called  these  rocks  *'  Prim- 
ordial." In  the  next  group  a  mingling  of  living  with  extinct  forms 
was  observable.  The  third  age  was  marked  by  the  presence  of 
shells  of  still  existing  species.  The  strata  <^  the  fourth^  series  were 
cliaracteri^ed  by  camonaceous  shales  or  slates,  containing  remains 
of  primordial  vegetation,  and  perhaps  equivalents  of  the  first  three 
calcareous  series.  The  fifth  age  was  marked  by  recent  depodts 
containing  remains  of  terrestrial  vegetation  and  of  land  animals. 
It  is  remarkable  that  these  sagacious  conclusions  should  have  been 
formed  and  published  at  a  time  when  the  geologists  of  the  Continent 
were  engagw  in  the  controversy  about  the  origin  of  basalt,  or  in 
disputes  about  the  character  and  stratigraphical  position  of  the 
suppMcd  universal  formations,  and  when  the  interest  and  importance 
of  Kissil  or^nic  remains  still  remained  unrecognized  by  the  vast 
majority  of  tlie  ctunbatants. 

The  rocks  of  the  Paris  basin  display  so  clearly  an  orderly 
arrangement,  and  are  so' distinguished  for  the  variety  end  perfect 
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reservation  of  their  enclosed  oreanic  remains,  that  they  could  not 
fail  to  attract  the  early  notice  of  observers.  J.  E.  Guettard,  G.  F, 
Rouelle  (1703-1770),  N.  Desmarest,  A.  L.  Lavoisier  (1743-1794) 
and  others  made  observations  in  this  interesting  district.  But  it 
was  reserved  for  Cuvier  (176^1832)  and  A.  Brongniart  (1770-1847) 
to  work  out  the  detailed  succession  of  the  Tertiary  formations,  and 
to  show  how  each  of  these  is  characterized  by  its  own  peculiar 
assemblage  of  organic  remains.  The  later  progress  of  investigation 
has  slightly  corrected  and  greatly  amplified  the  tabular  arrangement 
established  by  these  authors  in  180S,  but  the  broad  outlines  of  the 
Tertiary  stratupraphy  of  the  Paris  basin  remain  still  as  Cuvier  and 
Brongniart  Im  tAem.  The  most  important  subsequent  chatu^e 
10  the  classification  of  the  Tertiary  formations  was  made  by  Sr 
Charles  LyeH,  who,  conceiving  in  1828  the  idea  of  a  classification 
of  these  rocks  by  reference  to  their  relative^  proportions  of  living 
and  extinct  species  of  shells,  established,  in  collaboration  with 
G.  P.  Deshayes,  the  now  universally  accepted  divisions  Eocene, 
Miocene  and  Pliocene.  , 

Long  before  Cuvier  and  Brongniart  published  an  account  of  their 
researches,  another  observer  hadbeen  at  work  among  the  Secondary 
fonnations  of  the  west  of  England,  and  had  independently  dis- 
covered that  the  component  members  of  these  formations  were  each 
distinguished  by  a  peculiar  group  of  organic  remains;  and  that  this 
distinction  could  be  used  to  discriminate  them  over  all  the  region 
through  which  he  had  traced  them._  The  remarkable  man  who 
arrived  at  this  far-reaching  genetalization  was  William  Smith  (1769- 
183^),  a  land  surveyor  who,  in  the  prosecution  of  his  professional 
business,  found  opportunities  of  traversing  a  great  part  of  England, 
and  of  putting  his  deductions  to  the  test.  As  the  result  of  these 
journeys  he  accumulated  materials  enough  to  enable  him  to  produce 
a  geological  map  of  the  country,  on  which  the  distribution  and 
succession  of  the  rocks  were  for  the  first  time  delineated.  Smith's 
labours  laid  the  foundation  of  strati^raphical  geology  in  England 
and  he  was  styled  even  in  his  lifetime  the  '  Father  of  English 
geok^."  From  his  d^y  onward  the  significance  of  fossil  organic 
remains  gained  rapidly  increasing  recognition.  Thus  in  England 
the  outlines  traced  by  him  among  the  Secondary  and  Tertiary 
formations  were  admirably  filled  in  by  Thomas  Webster  (i773-l844)_; 
while  the  Cretaceous  series  was  worked  out  in  still  greater  detail 
in  the  classic  memoirs  of  ^A^illiam  Henrv  Fitton  ([1780-1861). 

There  was  one  str^tinapbtcal  domain,  however,  into  which  William 
Smith  did  not  enter.  He  traced  his  sequence  of  rocks  dQwn  into  the 
Coal  Measures,  but  contented  himself  with  only  a  vague  reference 
to  what  lay  underneath  that  formation.  Though  some  of  these 
underlying  rocks  had  in  various  countries  yielded  abundant  fossils, 
they  had  generally  suffered  so  much  from  terrestrial  disturbances, 
and  their  order  of  succession  was  consequently  often  so  much 
obscured  throughout  western  Europe,  that  they  remained  but  little 
knowp  for  many  years  after  the  stratigraphy  of  the  Secondary  and 
Tertiary  series  had  been  established.  At  last  in  1831  Murchison 
began  to  attack  this  terra  incognita  on  the  borders  of  South  Wales, 
.working  into  it  from  the  Old  Red  iwtndstone,  the  stratigraphical 
position  of  which  was  well  known.  In  a  few  years  he  succeeded  in 
demonstrating  the  existence  of  a  succession  of  fonnations,  each 
distinguished  by  its  own  peculiar  assemblage  of  organic  remains 
which  were  distinct  from  those  in  any  of  the  overlying  strata..  To 
tfiese  formations  he  &ve  the  name  of  Silurian  (g.v.).  From  the 
loey  which  his  researchies  supplied,  it  was  possible  to  rect^nize  in 
other  countries  the  same  order  of  formations  and  the  same  sequence 
of  fossils,  so  that,  in  the  course  of  a  few  years,  representatives  of  the 
Silurian  system  were  found  far  and  wide  over  the  globe.  While 
Murchison  was  thus  engaged,  Sedgwick  devoted  himself  to  the  more 
dimcult  task  of  unravelling  the  complicated  structure  of  North 
Wales.  He  eventually^  made  out  the  order  of  the  several  formations 
tjiere,  with  their  vast  intercalations  of  volcanic  material.  He  named 
them  the  Cambrian  system  (q.v.),  and  found  them  to  contain  fossils, 
which,  however,  lay  for  some  time  unexamined  by  him.  He  at 
first  believed,  as  Murchison  also  did,  that  his  rocks  were  all  older 
than  any  part  of  the  Silurian  series.  It  was  eventually  discovered 
that  a  portion  of  them  was  equivalent  to  the  lower  part  of  that 
series.  The  oldest  of  Sedgwick's  groups,  containing  distinctive 
fossils,  retain  the  name  Cambrian,  and  are  of  high -interest,  as  they 
enclose  the  remains  of  the  earliest  faunas  which  are  yet  well  known. 
Sedgwick  and  Murchison  rendered  yet  another  signal  service  to 
stratigraphical  geology  by  establishing,  in  1839,  on  a  basis  of 
palaeontological  evidence  supplied  by  wT Lonsdale,  theindependence 
of  the  Devonian  system  {q.v.). 

For  many  years  the  rocks  below  the  oldest  fossiliferous  deposits 
received  comparatively  little  attention.  They  were  vaguely  described 
as  the  "  crystalline  schists  "  and  were  often  referred  to  as  parts  of 
the  primeval  crust  in  which  no  chronology  was  to  be  looked  for. 
W.  E.  Logan  (1798-1875)  led  the  way,  in  Canada,  by  establishing 
there  several  vast  series  of  rocks,  partly  of  crystalline  schists  and 
gneisses  (Laurentian)  and  partly  of  slates  and  conglomerates 
(Huronian).  Later  observers,  both  in  Canada  and  the  United 
States,  have  greatly  increased  our  knowledge  of  these  rocks,  and 
have. shown  their  structure  to  be  much  more  complex  than  was  at 
first  supposed  (see  Archean  System). 

During  the  latter  half  of  the  19th  century  the  most  important 
<levelopinent      stiatigniphical  geology  was  the  detailed  working 


out  and  application  of  the  principle  of  zonal  classification  to  the 
fossiliferous  formations — that  is,  the  determination  of  the  sequence 
and  distribution  of  organic  remains  in  these  formations,  and  the 
arrangement  of  the  strata  into  zones,  each  of  which  is  distinguisbed 
by  a  peculiar  assemblage  of  fossil  species  (see  under  Part  VI.).  The 
zones  are  usually  named  after  one  especially  characteristic  species. 
This  system  of  classification  was  begun  in  Germany  with  reference 
to  the  members  of  the  Jurassic  system  (q.v.)  by  A.  Oppel  (1856-1858) 
and  F.  A.  von  Quenstedt_  (1858),  and  it  has  since  been  extended 
through  the  other  Mesozoic  formations.  It  has  even  been  found  to 
be  applicable  to  the  Palaeozoic  rocks,  which  are  now  subdivided 
into  palaeontological  zones.  In  the  Silurian  system,  for  example,  the 
graptolites  have  been  shown  by  C.  Lapworth  to  furnish  a  useful 
oasis  for  zonal  subdivisions.  The  lowest  fossiliferous  horizon  in  the 
Cambrian  rocks  of  Europe  and  North  America  Is  known  as  the 
Olenelius  zone,  from  the  prominence  in  it  of  that  genus  of  trilobite. 

Another  conspicuous  feature  in  the  progress  of  stratigraphy 
during  the  second  half  of  the  19th  coitury  was  displayed  by  ue  rise 
and  rapid  development  of  what  is  known  as  Glacial  geology.  The 
various  deposits  of  "  drift  "  spread  over  northern  Europe,  and  the 
boulders  scattered  across  the  suriace  of  the  plains  had  long  attracted 
notice,  and  had  even  found  a  place  in  popular  legend  and  supersti- 
tion. When  men  began  to  examine  them  with  a  view  to  ascertain 
their  origin,  they  were  naturally  regarded  as  evidences  of  the 
Noachian  deluge.  The  first  observer  who  drew  attention  to  the 
smoothed  and  striated  surfsuxs  of  rock  that  underlie  the  Drifts  was 
Hutton's  friend.  Sir  James  Hall,  who  studied  them  in  the  lowlands 
of  Scotland  and  referred  them  to  the  action  of  gr^t  debacles 
water,  which,  in  the  course  of  some  ancient  terrestrial  convulsion, 
had  been  launched  across  the  face  of  the  country,  playfair,  however, 
pointed  out  that  the  most  potent  geological  _^ents  for  the  trans- 
portation of  large  blocks  of  stone  are  the  glaciers.  But  no  one  was 
then  bold  enough  to  connect  the  travellra  boulders  with  glaciers 
on  the  plains  of  Germany  and  of  Britain.  .Yet  the  transportiu; 
agency  of  ice  was  invoked  in  explanation  of  their  diffusion,  ft 
came'  to  be  the  prevalent  belief  among  the  geologists  of  the  first 
half  of  the  19th  century,  that  the  fall  of  temperature,  indicated  by 
the  gradual  increase  in  the  number  of^  northern  species  of  sheUs 
in  the  English  Crag  deposits,  reached  its  climax  durifig  the  time 
of  the  Drift,  and  that  much  of  thf:  north  and  centre  of  Europe  was 
theq  submerged  beneath  a  sea,  acFoss  which  floating  iceb^s  and 
floes  transported  the  materials  of  the  Drift  and  dropped  the  scattered 
boulders.  As  the  phenomena  are  well  devdoped  around  the  Alps, 
it  was  necessary  to  suppose  that  the  submergence  involved  the 
Lowlands  of  the  Continent  up  to  the  foot  of  that  mountain  chain — 
a  geographical  change  so  stupendous  as  to  demaud  much  more 
evidence  than  was  adduced  in  its  support.  At  last  Louis  Agassiz 
C1807-1873),  who  had  varied  bis  palaeontological  studies  at  Neuchdtel 
by  excursions  into  the  Alps,  was  so  much  struck  by  the  proofs  of 
the  former  far  greater  extension  of  the  Swiss  glaciers,  that  he  pursu^ 
the  investigation  and  satisfied  himself  that  the  ice  had  foriperly 
extended  from  the  Alpine  valleys  right  across  tlie  great  plain  of 
Switzerland,  and  had  transported  huge  boulders  from  the  central 
mountains  to  the  flanks  of  the  Jura.  In  the  year  1840  he  visited 
Britain  and  soon  found  evidence  of  similar  conditions  there.  He 
showed  that  it  was  not  by  submergence  in  a  sea  cumbered  with 
floating  ice,  but  by  the  former  presence  o£  vast  ^aciers  or  sheets  of 
ice  that  the  Drift  and  erratic  blocks  had  been  distributed.  The  idea 
thus  propounded  by  him  did  not  at  oncccommand  complete  approval, 
though  traces  of  ancient  glaciers  in  Scotland  and  Wales  were  soon 
detected  by  native  geologists,  particularly  by  W.  Buckland,  Lyell, 
J.  D.  Forbes  and  Charles  Maclaren.  Robert  Chambers  (1802-1B71) 
did  good  service  in  gathering  additional  evidence  from  Scotland  and 
Norway  in  favour  of  Agassiz  s  views,  which  steadily  gained  adherents 
until,  after  some  quarter  of  a  century,  they  were  adopted  by  the 
great  majority  of  geolp^sts  in  Britain,  and  subsequently  in  other 
countries.  Since  that  time  the  literature  of  geology  has  been  swollen 
by  a  vast  number  of  contributions  in  which  the  history  of  the  Glacial 
period,  and  its  records  both  in  the  Old  and  New  Worldt  have  been 
lulh'  discussed. 

Rise  and  Process  of  Paiae&tUdog^cal  Geolaty. — ^As  this  branch  of 
the  science  deals  with  the  evidence  fumiwed  by  fossil  organic 
remains  as  to  former  geographical  conditions,  it  early  attracted 
observers  who,  In  the  superficial  beds  of  marine  shdls  found  at  some 
distance  from  the  coast,  saw  proofs  of  the  former  submergence  of 
the  land  under  the  sea.  But  the  occurrence  of  fossils  embedded  in 
the  heart  of  the  solid  rocks  of  the  mountains  offered  much  greater 
difficulties  of  explanation,  and  further  pr<Mre8S  was  consequently 
slow.  Especially  baneful  was  the  belief  that  these  objects  were 
mere  sports  of  nature,  and  had  no  connexion  with  any;  once  living 
organisms.  So  lon^  as  the  true  organic  origin  of  the  fossil  plants  and 
animals  contained  m  the  rocks  was  in  dispute,  it  was  hardly  possible 
that  much  advance  could  be  made  in  their  systematic  study,  or  in 
the  geological  deductions  to  be  drawn  from  them.  One  good  result 
of  the  controversy,  however,  was  to  be  seen  in  the  lai^e  collections 
of  these  "  formed  stones"  that  were  gathered  together  in  the  cabinets 
and  museums  of  the  17th  and  l8th  centuries.  The  accumulation 
and  oimparisoo  of  these  objects  naturally  led  to  the  production  of 
treatises  in  which  they  were  described  and  not  unfrequently  illus* 
trated  by  good  engravings.    Switzerland  was  more,  particuUuiy 
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noted  for  the  number  and  merit  of  its  works  of  this  kind,  such  as  tbat 
of  K.  N.  Lang  {flistoria  lapidum  fifuraiorum  HelveUoe,  1708}  and 
thoae  Jfohann  Jacob  Scheuchzer  (1672-1733).  In  England,  also, 
illustrated  treatises  were  published  both  by  men  who  looked  on 
fosails  as  mere  frealn  of  nature,  and  by  thoee  who  regarded  them  as 

E roofs  cA  Noah's  flood.  Of  the  f orm^  type  were  the  works  of  Martin 
ister  (16^1712)  and  Robert  Plot  (NaiuTai  History  Oxfordshire, 
1677).  The  Celtic  scholar  Exlward  Llwyd  {1660-1709)  wrote  a  Latin 
treatise  containing  good  plates  of  a  thousand  fossils  in  the  Ashmolean 
Museum,  Oxfrnd,  and  J.  Woodward,  in  1728--1729,  published  his 
Natural  History  of  tk«  Fossils  of  Entlawd,  alread/  mentioned,  wherein 
he  described  lus  own  extensive  collection,  which  he  bequeathed  to 
the  University  of  Cambridge,  where  it. is  still  carefully  preserved. 
The  most  voluminous  and  important  of  all  these  works,  however, 
appeared  at  a  later  date  at  Nuremberg.  It  was  begun  by  G.  W. 
Knorr  (1705-1761),  who  himsdf  engraved  for  it  a  series  c»  plates, 
which  for  boiuty  and  accuracy  have  sddoin  been  surpassed.  After 
his  death  the  work  was  continued  by  J.  £,  I.  Watch  (1725-1778),  and 
ultimately  consisted  of  four  massive  folio  volumes  and  nearly  300 
plates  under  the  title  of  Lapides  dilmni  imwersaiis  Although 
the  authors  supposed  their  fosdls  to  be  rdicB  (tf  Noah's  flood,  their 
work  nust  be  acknowledged  to.  i^uk  a  dittinct  oowsrd  sfage  ia  the 
pataeontolo^cal  department  of  geology. 

It  was  in  France  that  palaeontological  geology  began  to  be  culti- 
vated in  a  scientific  spirit.  The  potter  Bernard  Palissy,  as  fai*  back 
as  isSdt  had  dwelt  on  tbeuupcHtance  of' joKil'sb^s  as  monument* 
of  ravolutions  vi  the  wrth's  sqrface;  but  the  daswvet  wbo  first 
undertook  ■  the  detailed  study  of  the  subject  was  Jean  £tienne 
Guettard^  who  began  in  1751  to  pubUsh  his  descriptions  of  fos^ls 
in  the  form  of  memoirs  presented  to  the  Academy  of  Sciences  <rf 
Paris.  To  hun  they  were  not  only  of  deep  interest  as  monument* 
of  former  tvpes  of  enatenoe,  but  they  had  an  especial  value  as 
records  of  tne  changes  which  the  country  had  undergone  from  sea 
to  land  and  from  land  to  sea.  More  especially  noteworthy  was  a 
monograph  by  him  which  appeared  in  176s  bearing  the  title  "  On 
the  accicunts  that  have  befallen  Fossil  ^lells  compared  with  those 
wUch  are  found  to  happen  to  shells  new  livti^  in  the  Sea."'  In  this 
treatise  he  showed  that  the  fossils  have  been  encrusted  with  barnacles 
and  serpulae,  have  been  bored  into  by  other  organisms,  and  have 
often  been  rounded  or  broken  before  final  entombment;  and  he 
inferred  that  these  fossils  must  have  lived  aac^died  on  the  sea-floor 
under  siniilu  conditions  to  those  which  obmo  on  the  seSffloor 
tD*cUy.  His  a^cuinent  was  the  most  triomphant  that  had  ever 
been  brought  against  the  doctrine  of  lusus  naturae,  and  that  of  the 
efficacy  of  Noah's  flood — doctrines  which  stitl  held  their  ground  in 
Guettard's  day.  When  Soulavie,  Cuvier  and  Brongniart  in  France, 
and  William  Smith  in  Etwiand,  showed  that  the  rock  formatimis 
of  the  earth's  crust  could  be  arranged  in  chronological  order,  and 
could  be  recognized  far  and  wide  by  means  of  their  enclosed  organic 
remains,  the  vast  significance  of  these  remains  in  geological  research 
was  speedily  realized,  and  palaeontolo^eal  geology  at  once  entered 
on  a  new  and  enlanied  phase  of  devek^nnent.  But  apart  from 
their  value  as  chroodogical  monuments,  and  as  witnesses  of  former 
conditions  of  geography,  fossils  presented  in  themselves  a  wide 
field  of  investigation  as  types  of  life  that  had  formerli^  existed,  but 
had  now  passed  awa^.  It  was  in  France  that  this  suti^ect  first  took 
definite  shape  as  an  important  branch  of  science.  The  mollusca  td 
the  Tertiary  deixisits  of  the  F^rip  badn  became,  in  the  hands  of 
Lamarck,  the  basis  on  which  invertebrate  palaeontology  wasfounded. 
The  same  series  of  strata  furnished  to  Cuvier  the  remains  of  extinct 
land  animals,  of  which,  by  critical  study  of  their  fragmentary  bones 
and  skeletons,  he  worked  out  restorations  that  nay  be  looked  on 
as  the  starting-point  of  vert^rate  palaeonbdogy.  These  brilliant 
researches,  rousiM  widespread  interest  in  such  studies,  showed  how 
great  a  flow  of  light  could  be  thrown  on  the  past  history  of  the  earth 
and  its  inhabitants.  But  the  full  significance  of  these  extinct  types 
of  life  could  not  be  understood  so  long  as  the  doctrine  of  the  immuta- 
bility of  spedes,  so  strenuously  upheld  by  Cuvier,  maintained  its 
sway  among  naturalists.  Lamarck,  as  far  back  as  the  year  1800, 
had  begun  to  propound  his  theory  of  evolution  and  the  transforma- 
tion of  species;  but  his  views,  strongly  opposed  by  Cuvier  and  the 
great  body  of  naturalists  of  the  day,  fal  into  neglect.  Not  until 
after  the  publication  in  1850  oi  the  Orifin  of  Species  by  Charles 
Darwin  were  the  barriers  of  old  prejudice  in  this  matter  finally 
broken  down.  The  possibility  of  tracing  the  ancestry  of  living  forms 
back  into  the  remotest  ages  was  then  perceived ;  the  time-honoured 
fiction  that  the  stratified  formations  record  a  series  of  catastrophes 
and  re-creations  was  finally  dissipated;  and  the  earth's  crust  was 
seen  to  contain  a  noble,  thoi^h  imperfect,  record  ol  the  grand 
evolution  of  oi^anic  types  of  which  our  planet  has  been  the  theatre. 

Deodopmmt  0^  PetrographtctU  Geology. — Theophrastus,  the  favour- 
ite pupil  of  Aristotle,  wrote  a  treatise  On  Stones,  which  has  come 
down  to  our  own  day,  and  may  be  r^arded  as  the  earliest  woiicon 
petrographv.  At  a  subsequent  period  Pliny,  in  his  Natural  History, 
collected  all  that  was  known  in  his  day  regarding  the  occurrence 
and  uses  of  minerals  and  rocks.  But  neither  of  these  works  is 
of  great  scientific  importance,  though  containing  much  Interesting 
information.  Minerals  from  their  beauty  ana  value  attracted 
notice  before  much  attention  was  paid  to  rocks,  and  their  study 
gave  rise  to  the  science  of  mineralogy  long  b^ore  geolt^  came 


into  ennence.  '  When  i^ks  b^an  to  be  more  particularly  scrurin- 
ired,  it  waa  chiefly  fnMn  the  side  of  tbdr  usaulness  for  buiMing 
and  other  economic  purposes.  The  occurrence  of  marine  shells  in 
many  of  them  had  eariy  attracted  attention  to  tiiem.  But  thrir 
varieties  of  composition  and  origin  did  not  become  the  subject  <^ 
serious  study  until  after  Linnaeus  and  J.  G.  Wailerius  in  the  i8th 
centiuy  had  made  a  beginning.  The  nrst  important  contribution 
to  this  department  of  the  science  was  that  of  Werner,  who  in  1786 
published  a  classification  and  description  of  rodts  in  which  he 
arranged  them  in  two  fliinsioas,  ample  and  eompoundt  and  further 
distinguished  them  by  varkms'  external  cHancten  and  by  their 
relative  age.  The  publication  of  this  scheme  may  be  said  to  mailc 
the  beginnii^  of  scientific  petrc^mphy.  Werner's  ff^stem,  however, 
bad  the  senous  defect  that  thie  chronological  order  in  which  he 
grouped  the  rocks,  and  the  hypothens  by  which  he  accounted  for 
them  as  chemical  precipitates  from  the  original  ocean,  were  both 
alike  contraiy  to  nature.  It  was  hardly  possible  indeed  that  much' 
progress  coukl  be  made  in  this  branch  of  geology  until  chemistry 
and  mineralogy  had  made  greater  advances;  and  espectally  until 
it  was  posable  to  ascertain  the  iittiniate  chemical  and  mineralt^Eical 
composition,  and  the  minute  structure  of -rocto.  The  study,  however, 
continued  to  be  pursued  in  Germany,  where  the  iafluenceof  Wemar's 
enthusiasm  still  led  men  to  enter  the  petrographical  rather  than  the 
palaeontological  domain.  The  resources-  cn  modem  chemistry  were 
pressed  into  the  service,  and  analyses  were  made  and  multiplied  to 
such  a  d^nte  thM  it  s«mcd  as  if  the  uttimate  chemical  oonBtitutkm 
of  every  type  of  rock  had  wtr  been  thormighly  revvakd.  The 
condition  01  the  science  in  the  middle  ctf  the  ,19th  century  was  well 
shown  by  J.  L.  A.  Roth,  who  in  1861  collected  about  1000  trust- 
worthy analvses  which  up  to  that  time  had  been  made.  But  though- 
the  ehemicw  dements  of  the  rodcB  kad'heen  foiriy  well  determined, 
tiw  manner  in  wluch  tbey  were  combined  in  the  compound  rocks 
CO  aid  for  the  most  part  be  only  more  or  leas  ptausibly  conjectured. 
As  far  bock  as  1 831  an  aooonnt  was  pubUshed  of  a  process  devised  by 
William  Niool  <rf  bdinburgb,  whereby  sections  <jt  fossil  wood  could  be 
cut,  mounted  on  glaas,.and  reduced  to  suchra  degree  of  transparency 
as  to  be  easily  examined  under  a  microscope.  Henry  Sorby,  of 
Sheffield,  having  seen  Nicol's  preparations,  perceived  how  admirably 
adapted  the  process  was  for  the  study  of  the  minute  structure  and 
composition  of  rocks.  In  1858  he  publishod  in  the  Quarterly  Journal 
of  the  Geological  Society  a  paper  "  On  the  Microscopical  Structure  cl 
Crystals."  This  essay  led  to  a  complete  revolutionof  petrcwmphical 
methods  and  gave  a  vast  impetus  to  the  study  of  rocks.  Petrology 
entered  upon  a  new  and  wider  field  of  investigation.  Not  only  were 
the  mineralogical  constituents  of  the  rocks  detected,  but  minute 
structures  were  rervealed  which  shed  new  light  on  the  origin  and 
history  of  these-  nuneial  masses,  and  opened  up  new  paths  in 
theoretical  geol<^.  In  the  hands  of  H.  Vofielsang,  F.  Zirkel, 
H.  Rosenbusch,  and  a  host  <rf  other  workers  in  alTcivilized  countries, 
the  literature  of  this  department  of  the  science  has  grown  to  a 
remarkable  extent.  Armed  with  the  powerful  aid  of  modern  optical 
instnunents,  geologists  are  now  able  with  far  mon  prospect  of  success 
to  resume  the  experiments  beguo  a.  century  before  by  de  Saussure 
and  Hall.  G.  A.  Daubr6e,  C.  rriedel,  E.  barasin,  F.  Fouqu5  and 
A.  Michel  lAvy  in  France,  C.  Doelter  y  Cisterich  and  E.  Hussak  of 
Gratz,  J.  Morozewicz  of  Warsaw  and  others,  have  greatly  advanrad 
our  knoiriedge  by  their  syntheUcal  analyses,  and  tbece  is  eveiy 
reason  to  hope  that  further  advances  will  be  made  in  this  field  <h 
research. 

Rise  of  Physiographical  Geology. — Until  stratigraphical  geology 
had  advanced  so  far  as  to  show  of  what  a  vast  succession  of  rocks  the 
crust  of  the  earth  is  bnih  up,  by  what  a  toiv  and  complicatsd  series 
of  revolutions  these  rocks  have  OMue  to  aasuina  their  present  positions, 
and  how  enormous  has  been  the  lapse  of  time  which  all  these  changes 
rei>resent,  it  was  not  possible  to  make  a  scientific  study  of  the  surface 
features  of  our  globe.  From  ancient  times  it  had  been  known  that 
many  parts  of  the  bind  had  once  been  under  the  sea ;  but  down  even 
to  the  beginning  of  the  19th  century  the  vaguest  conceptions  con- 
tinued to  prevail  as  to  the  of>erations  concerned  in  the  submergence 
and  elevation  of  land,  and  as  to  the  processes  whereby  the  present 
outlines  of  terrestrial  topography  were  determined.  We  have  seen, 
for  instance,  that  according  to  the  teaching  <A  Wcmcr  the  oldest 
rocks  were  fint  pret^pitatea  from  solution  in  the  universal  ocean  to 
form  the  mountains,  that  the  vertical  position  of  their  strata  was 
original,  that  as  the  waters  subsided  successive  formations  were 
deposited  and  laid  bare,  and  that  finally  the  superfluous  portion  of  the 
ocean  was  whisked  away  into  srace  by  some  unexplained  co-operation 
oL  another  planetary  body.  Deawarest,  in  his  investigfitioa  trf  the 
volcanic  history  of  Auvergne,  was  the  first  observer  to  perceive  by 
what  a  long  process  of  sculpture  the  present  configuration  of  the  land 
has  been  brought  about.  Heshowed  conclusively  tnat  the  valleys  have 
been  carved  out  by  the  streams  that  flow  in  them,  and  that  while 
they  have  sunk  deeiper  and  deeper  into  the  framework  of  the  land, 
the  spaces  of  ground  between  them  have  been  left  as  intervening 
ridges  and  hills.  De  Saussure  learnt  a  similar  lesson  from  his  studies 
of  tne  Alps,  and  Hutton  and  PUyfah:  made  it  a  cardinal  feature  in 
their  theory  of  the  earth.  Neverthdess  the  idea  encountovd  >n 
much  oppfwtion  that  It  made  but  Uttle  way  uatU  after  the  middle- 
of  the  19th  century.  Geologists  preferred  to  believe  in  convul- 
uons  of  nature,  whereby  valleys  were  opened  and  mountains  were 
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upheaved.  That  the  main  features  of  the  land,  such  as  the  ereat 
mountain-chains,  had  been  produced  b^^  gigantic  plication  of  the 
terrestrial  crust  was  now  generally  admitted,  and  also  that  minor 
fractures  and  folds  had  probablv  initiated  many  of  the  valleys. 
But  those  who  realized  most  vividly  the  momentous  results  achieved 
by  ages  of  subaerial  denudation  perceived  that,  as  Hutton  showed, 
even  without  the  aid  of  underground  agency,  the  mere  flow  (A  water 
in  streams  across  a  mass  (rf  und  must  in  course  of  time  carve  out 
just  sudi  a  system  o£  valleys  as  may  anywhere  be  seen.  It  was 
J.  B.  Jukes  yAm,  in  1862,  first  revived  the  Huttonian  doctrine, 
and  showed  how  completeljr  it  explained  the  drainage-Uaes  in  the 
south  of  Ireland.  Other  writers  followed  in  quick  succession  until, 
in  a  few  years,  the  doctrine  came  to  be  widelv  reo^nized  as  one  of 
the  estabushed  principles  of  modern  geology.  Much  help  was  derived 
from  the  admirable  illustrationB  of  Tand-sculpture  and  river-erosion 
8U{>f^ed  from  the  Western  Territmes  and  States  of  the  American 
Umon. 

Another  branch  of  i^yNCMpiapbical  geology  which  could  only  come 
into  existence  after  most  of  the  other  departments  of  the  science 
had  made  large  progress,  deals  with  the  evolution  of  the  framework 
of  each  country  and  of  the  several  continents  and  oceans  of  the  globe. 
It  is  now  possible,  with  more  or  less  confidence,  to  trace  backward 
the  history  of  every  terrestrial  area,  to  see  how  sea  and  land  have 
there  succeeded  each  other,  how  rivers  and  lakes  have  come  and 
gone,  how  the  crust  of  the  earth  has  been  ridded  up  at  widely 
separated  intervals,  each  movement  determining  some  line  of 
mountains  or  plains,  how  the  boundaries  of  the  oceans  have  shifted 
again  and  again  in  the  past,  and  thus,  how,  after  so  prolonged  a  series 
of  revolutions,  the  present  topography  <^  each  country,  and  of  the 
globe  as  a  whole,  mu  been  {Hoduced.  In  the  prosecution  of  this 
subject  maps  have  been  constnicted  to  ohow  what  is  conjectured 
to  have  been  the  distribution  of  sea  and  land  during  the  various 
BM^c^jcal  periodB  in  different  parts  of  the  world,  and  thus  to  indicate 
the  successive  stages  through  which  the  architecture  of  the  land  has 
been  gradually  evolved.  The  most  noteworthy  contribution  to  this 
department  01  the  science  is  the  AnUiU  der  Erie  of  Professor  Sueas 
of  Vienna.  This  important  and  suggestive  work  has  been  translated 
into  French  and  English. 

PaKT  n. — COSMZCAL  ASPECtS 

Before  geology  had  attained  to  the  portion' of  an  inductive 
science,  it  was  customary  to  begin  investigations  into  the 
liistory  of  the  earth  by  propounding  or  adopting  some  more 
or  less  fanciful  hypothesis  in  explanation  of  the  origin  of  our 
planet)  or  even  of  the  universe.  Such  preliminary  notions  were 
looked  upon  as  essential  to  a  right  understanding  of  the  manner 
in  which  the  materials  of  the  globe  had  been  put  together.  One 
of  the  distinguishing  features  of  Hutton's  Theory  of  the  Earth 
con»sted  in  his  protest  that  it  is  no  part  of  the  province  of 
geology  to  discuss  the  origin  of  things.  He  taught  that  in  the 
materials  from  which  geological  evidence  is  to  be  compiled 
tiiere  can  be  found  "  no  traces  of  a  beginmng,  no  prospect  of  an 
end."  In  England,  munly  to  the  inflttence  of  the  scbool  which 
he  founded,  and  to  the  subsequent  rise  of  the  Geological  Society 
of  London,  which  resolved  to  collect  facts  instead  of  fighting 
over  hypotheses,  is  due  the  disappearance  of  the  crude  and 
unscientific  cosmologies  by  which  the  writings  of  the  earlier 
geologists  were  distinguished. 

But  there  can  now  be  little  doubt  that  in  the  reaction  against 
those  visionary  and  often  grotesque  speculations,  geologists 
were  carried  too  fu  in  an  opposite  direction.  In  allowing 
themselves  to  believe  that  geology  had  nothing  to  do  with 
questions  of  cosmogony,  they  gradually  grew  up  in  the  conviction 
that  such  questions  could  never  be  other  than  mere  speculation, 
interesting  or  amusing  as  a  theme  for  the  employment  of  the 
foncy,  but  hardly  coming  within  the  domain  trf  sober  and 
inductive  science.  Nor  would  they  soon  have  been  awakened 
out  of  this  belief  by  anything  in  thdr  own  science.  It  is  still 
true  that  in  the  data  with  which  they  are  accustomed  to  deal, 
as  comprising  the  sum  of  geological  evidence,  there  can  be 
found  no  trace  of  a  beginning,  though  the  evidence  furnished 
by  the  terrestrial  crust  shows  a  general  evoluttou  of  organic 
forn\s  from  some  starting-point  which  cannot  be  seen.  The 
oldest  rocks  which  have  been  discovered  on  any  part  of  the 
globe  have  probably  been  derived  from  other  rocks  older  than 
themselves.  Geology  by  itself  has  not  yet  revealed,  and  is  little 
likely  ever  to  reveal,  a  trace  of  the  first  solid  crust  of  our  globe. 
If,  then,  gedlogical  history  is  to  be  complied  from  direct  evidence 
furnished  by  the  rocks  of  the  earth,  it  cannot  begin  at  the 


beginning  of  things,  but  must  be  content  to  date  its  first  chapter 
from  the  earliest  period  of  which  any  record  has  been  preserved 
among  the  rocks. 

Nevertheless,  though  geology  in  its  usual  restricted  sense  has 
been,  and  must  ever  be,  unable  to  reveal  the  eailiest  history  of 
our  planet,  it  no  longer  ignores,  as  mere  speculation,  what  is 
attempted  in  this  subject  by  its  sister  sciences.  Astronomy, 
physics  and  chemistry  have  in  late  years  all  contributed  to  cast 
light  on  the  earlier  stages  of  the  earth's  ezistoice,  previous  to 
the  beginning  dt  what  is  a}mmonIy  regarded  as  geological  history. 
But  whatever  extends  our  knowledge  of  the  former  conditions 
of  our  globe  may  be  legitimately  claimed  as  part  of  the  domain  of 
geology.  If  this  branch  of  inquiry,  therefore,  is  to  continue 
worthy  of  its  name  as  the  science  of  the  earth,  it  must  take 
cognizance  of  these  recent  contributions  from  other  sciences. 
It  must  no  longer  be  content  to  begin  its  annals  with  the  records 
of  the  oldest  rocks,  but  must  endeavour  to  grope  its  way  through 
the  ages  which  preceded  the  formation  of  any  rocks.  Thanks 
to  the  results  adiieved  with  the  telescope,  the  spectroscope  and 
the  chemical  laboratory,  the  story  of  th^  eatHest  ages  of  our 
earth  is  every  year  becoming  more  definite  and  intelligible. 
'^'Up  to  the  present  time  no  definite  light  has  been  thrown  by 
physics  on  the  ori^n  and  earliest  condition  of  our  globe.  The 
famous  nebular  theory  {q.v.)  of  K.ant  and  Laplace  sketched  the 
supposed  evolution  of  the  solar  system  from  a  gaseous  nebula, 
slowly  rotating  round  a  more  condensed  central  portion  of  its 
mass,  which  eventually  became  the  sun.  As  a  consequence  of 
increased  r£4>idity  of  rotation  resulting  from  ax>ling  and  con- 
traction, the  nebula  acquired  a  more  and  more  lenticular  form, 
until  at  last  it  threw  off  from  its  equatorial  protuberance  a  ring 
of  matter.  Subsequently  the  same  process  was  repeated,  and 
other  similar  rings  successively  separated  from  the  parent  mass. 
Each  ring  went  through  a  a>rresponding  series  of  dianges  until 
it  ultimatdy  became  a  planet,  with  or  without  one  or  more 
attendant  satellites.  The  intimate  rektionship  of  our  earth 
to  the  sun  and  the  other  planets  was,  in  this  way,  shown.  But 
there  are  some  serious  physical  difficulties  in  the  way  of  the 
acceptance  of  the  nebular  hypothesis.  Another  explanation 
is  given  by  the  meteoritic  hypothesis,  according  to  which,  out 
of  the  swarms  of  meteorites  with  which  the  regions  of  space  are 
crowded,  the  sun  and  planets  have  been  formed  by  gradual 
accretion. 

According  to  these  theoretical  views  we  should  expect  to  find 
a  general  uniformity  of  composition  in  the  constituent  matter 
of  the  solar  system.  For  many  years  the  only  available  evidence 
on  this  point  was  derived  from. the  meteorites  {q.v.)  which  so 
constantly  fall  from  outer  space  upon  the  surface  of  the  earth. 
These  bodies  wa:e  found  to  consist  of  elements  all  of  which  had 
been  recognized  as  entering  into  the  constitution  of  the  earth. 
But  the  disrov^es  of  spectroscopic  research  have  made  known 
a  far  more  widely  serviceable  method  of  investigation,  which 
can  be  applied  even  to  the  luminous  stars  and  nebulae  that  lie 
far  beyond  the  bounds  of  the  solar  system.  By  this  method 
information  has  been  obtained  regarding  the  constitution  of  the 
sun,  and  many  of  our  terrestrial  metals,  sudi  as  iron,  nickel  and 
magnesium,  have  been  ascertained  to  exist  in  the  form  of  in- 
candescent vapour  in  the  solar  atmosphere.  The  present 
condition  of  the  sun  probably  represents  one  of  the  phases 
through  which  stars  and  planets  pass  in  their  progress  towards 
becoming  cool  and  dark  bodies  in  space.  If  our  ^obe  was  at 
first,  like  its  parent  sun,  an  incandescent  mass  of  probably 
gaseous  matter,  occupying  much  more  space  than  it  now  fills, 
we  can  conceive  that  it  has  ever  since  been  cooling  and  contract- 
ing until  it  has  reached  its  present  form  and  dimensions,  and  that 
it  still  retains  a  high  internal  temperature.  Its  oblately  spheroidal 
form  is  such  as  would  be  assumed  by  a  rotating  mass  of  matter 
in  the  transition  fnHn  a  vaporous  and  self-luminous  or  liquid 
condition  to  one  of  cool  and  dark  solidity.  But  it  has  been 
claimed  that  even  a  solid  spherical  globe  might  develop,  under 
the  influence  of  i»ottactcd  rotation,  sudi  a  shape  as  the  earth 
at  present  possesses. 

The  observed  increase  of  temperature  downwards  in  our 
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planet  has  hitherto  been  generally  accepted  as  a  relic  and  proof 
vi  an  original  high  temperature  and  mobiHty  ot  substance. 
Recently,  however,  the  vaUdity  oi  this  proof  has  been  diallenged 
on  the  gmoikd  that  Um  agcertained  amount  of  radium  in  tbe 
'locks  of  the  outer  crust  is  mote  than  sufficient  to  account  for 
the  observed  domiward  increase  oi  tempeiature.  Too  little, 
however,  is  known  of  the  history  and  properties  (rf  what  is 
called  radium  to  afford  a  satis^urtory  ground  on  which  to 
discard  what  has  been,  and  sdll  remains,  the  prevalent  belief 
on  this  subject. 

An  important  epoch  in  the  geological  history  of  the  «ardi 
was  marked  by  the  separation  of  the  moon  from  its  mass  (see 
tide).  Whether  tbe  severance  arose  from  the  rupture  of  a 
snrroundinif  rli^  or  the  gradual  condensation  of  matter  in  such 
a  ling,  or  horn  tbe  ejection  of  a  single  mass  of  matter  from  the 
m[adly  rotating  pluuA,  it  has  been  shown  that  our  satellite 
was  aaty  a  few  thousand  miles  from  the  earth's  sutCace,  sinoe 
when  it  baa  retreated  to  its  present  distance  <tf  340,000  m.  Hence 
the  influence  of  the  mom's  attraction,  and  all  the  geoloipcfd 
effects  to  which  it  gives  rise,  attained  their  far  back 

in  the  development  of  the  g^obe,  and  have  been  slowly  diminish- 
ing throughout  geological  history. 

The  sun  by  virtue  of  its  vast  size  has  not  yet  passed  out  of 
the  condition  of  gbwing  gas,  and  still  continues  to  radiate  heat 
beyond  the  farthest  planet  of  the  solar  system.  The  earth, 
howiever,  being  so  small  a  body  in  comparison,  wo\dd  axA  down 
nnich  more  quickly.  Underneath  its  hot  atmoqih^  a  crust 
would  conceivably  begin  to  form  over  its  molten  surface,  though 
the  interim  migbt  stiU  pooMss  a  hii^  tenqiwature  and,  owing 
to  the  feeble  conducting  power  id  rocks^  wcNild  remain  intenseiy 
hot  for  a  luotracted  series  of  ages. 

Full  in£(»mation  regarding  the  form  and  size  <rf  the  earth, 
and  its  relations  to  the  other  planetary  members  of  the  solar 
system,  wiU  be  found  in  the  artides  Planet  and  Souk  System. 
For  the  pw^wses  of  geological  inquiry  tbe  reader  will  bear  in 
mind  that  the  equatorial  diameter  of  our  globe  is  estimated  to 
be  about  7925  m.,  and  the  polar  diameter  about  7899  m. ;  the 
differen(x  between  these  two  sums  r^ucesenting  the  amount  of 
flattening  at  the  pdes  (about  36^m.).  The  fdan^  has  been 
compared  in  sh^  to  an  orange,  but  it  resembles  an  orange 
viadi  has  been  somewhat  squeezed,  for  its  equatorial  circum- 
ference is  not  a  rqpilar  circle  but  an  ellipse,  of  which  the  major 
axis  lies  in  lug.  8"  is'  W. — on  s  meridian  whidb  cuts  the  north- 
west coxner  oi  Ameika,  passing  through  Portugal  and  Ireland, 
and  the  noith'^ast  comer  of  Asia  in  the  c^posite  bemispheie. 

The  rotation  of  the  earth  on  its  axis  exerts  an  important 
influence  on  the  nwvements  of  the  atmosphere,  and  thereby 
affects  the  geological  operations  connected  with  these  movements. 
The  influence  of  rotation  is  most  marked  in  the  great  aerial 
cirCttlation  between  the  poles  and  the  equator.  Currents  of 
air,  which  set  out  in  a  meridional  direction  from  high  latitudes 
towards  tbe  equator,  come  fnnn  regions  where  the  velocity  due 
to  rotation  is  small  to  where  it  is  greater^  and  they  consequently 
fall  behind.  Thus,  in  tbe  northern  hemiqihere  a  north  wiiul, 
as  it  BiCivea  away  from  its  iKvthan  source  ot  (ffigin,  is  gradually 
deflected  more  and  more  towards  the  west  and  becomes  a  north- 
east current;  while  in  the  ot^jxwite  hemisphere  a  wind  making 
from  high  southern  latitudes  towards  tbe  equator  becomes, 
from  the  same  cause,  a  south-east  current.  Where,  on  the 
other  hand,  the  air  moves  from  tbe  equatorial  to  the  polar  regions 
its  higher  velocity  of  rotation  carries  it  eastward,  so  that  on  the 
south  side  of  the  equator  it  becomes  a  n<nth-west  current  and 
on  the  nwth  aide  a  south-west  current.  It  is  to  this  cause  that 
the  easting  and  westing  of  the  great  atmospheric  currents  are 
to  be  attributed,  as  is  familiarly  exemplified  in  the  trade  winds. 

The  atmo^theiic  circulation  thus  deflected  influences  the 
circalatitm  of  the  oceaai.  The  winds  which  peraistoitly  blow 
frmn  the  north-east  on  the  mnth  mde  of  the  equator,  and  from 
tbe  south-east  on  the  south  nde,  drive  the  superfldal  waters 
onwards,  and  give  rise  to  converging  oceanic  currents  which 
unite  to  form  the  great  westerly  equatorial  current. 

A  more  direct  effect  of  terrestrial  rotation  has  been  claimed 


in  the  case  of  rivers  wMcb  flow  in  a  meridional  direction.  It  has 
been  ass^ed  that  those,  'n^uch  in  the  northern  hemisphexe 
flow  fnntt  north  to  south,  like  the  Vdga,  by  conturaalty  passing 
regions  where  the  vdodty  of  rotation  isincreasin^y  greater, 
are  thrown  more  against  thdr  western  than  their  eastern  baidta, 
while  those  whose  general  course  is  in  an  Of^xnite  <Urection,  like 
the  Irtisch  and  Yenesei,  press  more  upon  their  eastern  sides. 
There  cannot  be  any  doubt  that  the  tendency  of  tbe  streams 
must  be  in  the  directions  indicated.  But  when  the  comparatively 
slow  current  and  constantly  meandering  course  of  most  rivers 
are  taken  into  consideration,  it  may  be  doubted  whether  the 
influence  of  rotation  is  of  much  practical  account  so  far  as 
river-erosion  is  concerned. 

Ont  of  the  cosmical  relations  of  our  planet  which  has  been 
more  especially  pnuninent  in  geological  speculations  relates  to 
the  position  of  the  earth's  axis  of  rotation.  Abundant  evidence 
has  now  been  obtained  to  prove  that  at  a  comparatively  late 
geological  period  a  rich  flora,  resemUing  thi^  <rf  warm  climates 
at  the  present  day,  existed  in  high  latitudes  even  withbi  Ins  than 
9*^  of  the  north  pole,  where,  with  an  extremely  low  temperature 
and  darkness  lasting  for  half  of  the  year,  no  such  vegetation  could 
poa^Iy  now  exist.  It  has  acoordingly  been  maintained  by 
many  geologists  that  the  axis  of  rotation  must  have  shifted, 
and  that  when  the  remarkable  Arctic  assembla|;e  of  fossil  plants 
lived  the  region  of  their  growth  must  have  lain  in  latitudes  much 
nearer  to  the  equator  of  the  time. 

The  possibility  of  any  serioas  diqilacement  <d  the  rotational 
axis  since  a  very  eariy  period  in  the  earth's  history  has  been 
strenuously  denied  astnmomcis,  and  thek  arguments  have 
beengmerally,  butaomewhat  reluctant^,  acc^ted  by  geologists, 
who  find  themsdves  omfronted  with  a  proUem  which  has 
hithoto  seemed  instriul:^.  That  the  axis  is  not  rigidly  stable, 
however,  has  been  postulated  by  some  physicists,  and  has  now 
been  demirastrated  by  actual  observation  and  measurement. 
It  is  admitted  that  by  the  movement  of  large  bodies  of  water 
the  air  over  the  surface  of  the  globe,  and  more  particularly  by 
the  accumulation  of  vast  masses  of  snow  and  ice  in  different 
regions,  the  position  of  the  axis  might  be  to  some  extent  shifted; 
more  serious  effects  might  follow  from  widespread  upheavals 
or  depressions  of  the  surface  of  the  litho^here.  On  the  assump- 
tion of  the  extreme  rigidity  of  the  earth's  interior,  however,  the 
general  result  oi  mathematical  calculation  is  to  negative  the 
siq)po8iti(m  that  in  any  ot  these  ways  within  the  period  repre- 
sented  by  what  is  known  as  the  "  geological  record,"  that  is, 
since  the  time  ot  the  oldest  known  sedimentary  formations,  the 
rotational  axis  has  ever  been  so  seriously  di^laced  as  to  account 
for  such  stupendous  geological  events  as  the  spread  of  a  luxuriant 
vegetation  far  up  into  polar  latitudes.  If,  however,  the  inside 
of  the  globe  possesses  a  great  plasticity  than  has  been  allowed, 
the  shifting  of  the  axis  might  not  be  impossible,  even  to  such  an 
extent  as  would  satisfy  the  geological  requirements.  This 
question  is  one  on  which  tbe  last  word  has  not  been  said,  and 
regarding  which  judgment  must  remain  in  suspense. 

In  recent  years  fr^  information  bearing  on  the  minor  devaga- 
tions  oi  the  pole  has  been  (Stained  from  a  series  of  several 
thousand  careful  observations  made  in  Europe  and  North 
America.  It  has  thus  been  ascertained  that  the  pole  wanders 
with  a  curiously  irregular  but  somewhat  spiral  movement, 
within  an  amplitude  of  between  40  and  50  ft.,  and  completes 
its  erratic  circuit  in  about  438  days.  It  was  not  supposed  that 
its  movement  had  any  geological  interest,  but  Dr  John  Milne 
has  recently  pointed  out  that  the  times  of  sharpest  curvatiue 
in  the  path  of  the  pole  coincide  with  the  occurrence  of  large 
earthquakes,  and  has  sugg^ted  that,  although  it  can  hardly  be 
assumed  timt  this  coincidence  shows  any  direct  connexion 
between  earthquake  frequency  and  changes  in  the  position  of 
the  earth's  axis,  both  effects  may  not  improbably  arise  from 
the  same  redistribution  of  surface  material  by  ocean  currents 
and  meteorological  causes. 

If  for  any  reason  the  earth's  centre  of  gravity  were  sensibly 
diffdaced,  momentous  geological  changes  would  necessarily 
ensue.   That  the  centre  of  gravity  dos  not  coincide  with  the 
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centre  of  figure  of  the  globe,  but  lies  to  the  south  of  it,  has  long 
been  known.  This  greater  aggregation  of  dense  material  in  the 
aoutfaem  hemisphere  probably  dates  from  the  early  ages  of  the 
earth's  consolidation,  and  it  is  difficult  to  believe  that  any 
readjustment  of  the  distribution  of  this  material  in  the  earth's 
interior  is  now  possible.  But  certain  rearrangemwts  of  the 
hydnsphere  on  tlie  surface  of  the  globe  may,  ixom  time  to  time, 
cause  a  fthift*"g  of  the  centre  of  gravity,  which  will  affect  the 
level  of  the  ocean.  The  accumulation  of  enormous  masses  of 
i(%  around  the  pole  wilt  give  rise  to  such  a  displacement,  and 
will  thus  increase  the  body  of  oceanic  water  in  the  glaciated 
hemisphere.  Various  calculations  have  been  made  of  the  effect 
of  the  transference  of  the  ice-cap  from  one  pole  to  the  other,  a 
revolution  which  may  possibly  have  occurred  more  than  once 
in  the  past  history  of  the  globe.  James  CroU  estimated  that  if 
the  mass  of  ice  in  the  southern  hemisphere  be  assumed  to  be 
1000  ft.  thick  down  to  lat.  60",  its  removal  to  the  opposite 
hemisphere  would  raise  the  level  of  the  sea  80  ft.  at  the  north  pole, 
while  the  Rev.  Osmond  Fisfaer  made  the  rise  as  much  as  409  ft. 
The  melting  of  the  ice  would  still  further  raise  the  sea-level  by 
the  addition  of  so  large  a  volume  of  water  to  the  ocean.  To 
what  extent  superficial  changes  of  this  kind  have  operated  in 
geological  history  remains  an  unsolved  problem,  but  their 
probable  occurrence  in  the  past  has  to  be  recognized  as  one  of 
the  factors  that  must  be  considered  in  tracing  the  revolutions  of 
the  earth's  surface. 

The  Age  of  the  £of /A.— Intimately  connected  with  the  relations 
of  our  globe  to  the  sun  and  the  other  members  of  the  solar  system 
is  the  question  of  the  planet's  antiquity — a  subject  of  great 
ge(^ogical  Importance,  regarding  which  much  discus^on  has 
taken  place  since  the  middle  of  the  19th  centiuy.  Though  an 
account  of  this  discussion  necessarily  involves  allui^n  to  depart- 
ments of  geology  which  are  more  appropriately  refened  to  in 
later  parts  of  this  article,  it  may  perhaps  be  most  amveniently 
included  here. 

Geologists  were  for  many  years  in  the  habit  of  believing  that 
no  limit  could  be  assigned  to  the  antiquity  of  the  planet,  and  that 
they  were  at  liberty  to  make  unlimited  drafts  on  the  ages  of  the 
past.  In  1862  and  subsequent  years,  however,  Lord  Kelvin 
(then  Sir  William  Thomson)  pointed  out  that  these  demands  were 
opposed  to  known  physical  facts,  and  that  the  amount  of  time 
required  for  geological  history  was  not  only  limited,  but  must 
have  been  comprised  within  a  comparativdy  narrow  compass. 
His  argument  rested  on  three  kinds  of  evidence:  (i)  the  internal 
heat  and  rate  of  cooling  of  the  earth;  (3)  the  tidal  retardation 
of  the  earth's  rotation;  and  (5)the  wigin  and  age  of  the  sun's 
heat. 

T.  Applying  Fourier's  theory  of  thermal  conductivity,  Lord 
Kelvin  contended  that  in  the  known  rate  of  increase  of  tempera- 
ture downward  and  beneath  the  surface,  and  the  rate  of  loss 
of  heat  from  the  earth,  we  have  a  limit  to  the  antiquity  of  the 
planet.  He  showed,  from  the  data  available  at  the  time,  that 
the  superficial  consohdation  of  the  globe  could  not  have  occurred 
leas  than  ao  million  years  ago,  or  the  underground  heat  would 
have  been  greater  than  it  is;  nor  more  than  400  miUion  years 
ago,  otherwise  the  underground  temperature  mnild  have  shown 
no  sensible  increase  downwards.  He  admitted  that  very  wide 
limits  were  necessary.  In  subsequently  discussing  the  subject, 
he  inclined  rather  towards  the  lower  than  the  higher  antiquity, 
but  concluded  that  the  limit,  from  a  consideration  of  all  the 
evidence,  must  be  placed  within  some  such  period  of  past  time 
as  100  millions  of  years. 

2.  The  argument  from  tidal  retardation  proceeds  on  the 
admitted  fact  that,  owing  to  the  friction  of  the  tide-wave,  the 
rotation  of  the  earth  is  retarded,  and  is,  therefore,  much  slower 
now  than  it  must  have  been  at  one  time.  Lord  Kelvin  affirmed 
that  had  the  globe  become  solid  some  10,000  million  years  ago, 
or  indeed  any  high  antiquity  beyond  100  million  years,  the 
centrifugal  force  due  to  the  more  rapid  rotation  must  have  given 
the  planet  a  very  much  greater  polar  flattening  than  it  actually 
possesses.  He  admitted,  however,  that,  though  100  million 
years  ago  that  force  must  have  been  about  3  %  greater  than  now, 


yet  "  nothing  we  know  regarding  the  figure  of  the  earth,  and 
the  disposition  of  land  and  water,  would  justify  us  in  saying 
that  a  body  consolidated  when  there  was  more  centrifugal 
force  by  3  %  than  now,  might  not  now  be  in  all  oespects 
the  earth,  so  far  as  we  know  it  at  present." 

3.  The  third  argument,  based  upon  the  age  of  the  sun's  heat, 
is  confessedly  less  to  be  relied  on  than,  the  two  previous  onea. 
It  proceeds  upon  calculations  to  the  amount  of  heat  Vhicfa 
would  be  available  by  the  falling  together  of  masses  from  space, 
which  gave  rise  by  their  impact  to  our  sun.  The  vagueness  of 
the  data  on  which  this  argument  rests  may  be  inferred  from 
the  fact  that  in  one  passage  P.  G.  Tail  f^ed  the  limit  of  time 
during  which  the  sun  has  been  illuminating  the  earth  as,  "on 
the  very  highest  computation,  not  more  than  about  15  or  so 
millions  of  years  ";  while,  in  another  sentence  of  the  same 
volume,  he  admitted  that,  "  by  calculations  in  which  thtfe  is 
no  possibility  of  large  error,  this  hypothesis  [of  the  origin  of  the 
Sim's  heat  by  the  falling  together  of  masses  of  matto']  is 
thoroughly  competent  to  exphdn  100  millions  of  jreais'  solar 
radiation  at  the  present  rate,  perhaps  mmre."  In  more  recently 
reviewing  his  argument,  Lwd  Kdvin  expresaed  himself  in 
favour  of  more  strictly  limiting  geological  time  than  he  had  at 
first  been  disposed  to  do.  He  in^ts  that  the  time  "  was  more 
than  30  and  less  than  40  millions  of  years  and  probably  much 
nearer  20  than  40."  Geologists  appear  to  have  reluctantly 
brought  themselves  to  believe  that  perhaps,  after  all,  zoo  millions 
of  years  might  suffice  for  the  evolution  of  geological  history. 
But  when  the  time  was  cut  down  to  15  or  20  millions  they 
protested  that  such  a  restricted  period  was  insufficient  for  that 
evolution,  and  though  they  did  not  offer  any  effective  criticism 
of  the  arguments  of  the  physicists  they  felt  convinced  that  there 
must  be  some  flaw  In  Uie  premises  on  which  these  arguments 
were  based. 

By  degrees,  however,  there  haw  arisen  among  the  physicists 
themselves  grave  doubts  as  to  the  validity  of  the  physical 
evidence  on  which  the  limitation  of  the  earth's  age  has  been 
founded,  and  at  the  same  time  greater  appredarion  has  been 
shown  of  the  signification  and  stength  of  the  geological  proofo 
of  the  high  antiquity  of  our  planet.  In  an  address  from  the 
chair  of  the  Mathematical  Section  of  the  British  Association  in 
1886,  Professor  (afterwards  Sir)  George  Darwin  reviewed  the 
controversy,  and  pronounced  the  fdlowing  deliberate  judgment 
in  regard  to  it:  "  In  cxmsidering  these  three  arguments  I  have 
adduced  some  reasons  against  the  validity  of  the  first  [tidal 
friction],  and  have  endeavoured  to  show  that  there  are  elements 
of  uncertainty  surrounding  the  second  Secular  cooUi^  of  the 
earth] ;  nevertheless,  they  undoubtedly  constitute  a  ccmtribntion 
of  the  first  importance  to  physical  geology.  Whilst,  then,  we 
may  protest  against  the  precision  with  which  Professor  Tait 
seeks  to  deduce  results  from  them,  we  are  fully  justified  in 
following  Sir  William  Thomson,  who  says  that  '  the  existing 
state  of  things  on  the  earth,  life  on  the  earth— all  geological 
history  showing  continuity  of  life — must  be  limited  within  some 
such  period  of  past  time  as  100  million  years'."  Lord  Kelvin 
has  never  dealtwitb  the  geolo^cal  and  palaeontological  objections 
agaiiut  the  limitation  of  geolo^cal  time  to  a  few  millions  of  years. 
But  Professor  Darwin,  in  the  address  just  cited,  uttered  the 
memorable  warning:  "  At  present  our  knowledge  of  a  definite 
limit  to  geological  time  has  so  Uttle  precision  that  we  should  do 
wrong  summarily  to  reject  theories  which  appear  to  demand 
longer  periods  of  time  than  those  which  now  appear  allowable." 
In  his  presidential  address  to  the  British  Association  at  Cape 
Town  in  1905  he  returned  to  the  subject,  remarking  that  the 
argument  derived  from  the  increase  of  underground  temperature 
"  seems  to  be  entirely  destroyed "  by  the  discovery  of  the 
properties  of  radium.  He  thinks  that  "  it  does  not  seem  ex- 
travagant to  suppose  that  500  to  rooo  million  years  may  have 
elapsed  since  the  birth  of  the  moon."  He  has  "  always  beUeved 
that  the  geologists  were  more  nearly  correct  than  the  physicists, 
notwithstanding  the  fact  that  appearances  were  so  strongly 
against  them,"  and  he  concludes  thus;  "  It  appears,  then,  that 
the  physical  argument  is  not  susceptible  of  a  greater  degree  of 
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certainty  than  that  of  the  geolo^sts,  and  the  scale  of  gecdogical 
time  remans  in  great  measure  unknown  "  (see  also  Tide,  chap, 
viii.). 

In  an  address  to  the  mathematical  section  of  the  American 
Association  for  the  Advancement  of  Science  in  i88g,  the  vice- 
president  of  the  section,  R.  S.  Woodward,  thus  expressed  himself 
with  regard  to  the  physical  arguments  broug^it  forward  by  Lord 
Kelvin  and  Professor  Tait  in  limitation  of  geological  time: 
"  Having  been  at  some  pains  to  look  into  this  matter,  I  feel 
bound  to  state  that,  although  the  hypothec  appears  to  be  the 
best  which  can  be  formulated  at  present,  the  odds  are  against 
its  correctness.  Its  weak  links  are  the  unverified  assumptions  of 
an  initial  tmiform  tonperature  and  a  constant  diffusivity.  Very 
likely  these  are  approximations,  but  of  what  order  we  cannot 
decide:  Furthermore,  if  we  accept  the  hypothecs,  the  odds 
appear  to  be  i^ainst  the  present  attainment  of  trustworthy 
nimierical  results,  since  the  data  for  calculation,  obtained 
mostly  from  observations  on  continental  areas,  are  far  too 
meagre  to  give  satisfactory  average  values  for  the  entire  mass 
of  the  earth." 

Still  more  emphatic  is  the  protest  made  from  the  physical 
side  by  Professor  John  Perry.  He  has  attacked  each  of  the 
three  Unes  of  argument  of  Lord  Kelvin,  and  has  impugned  the 
validity  of  the  concluaons  drawn  from  them.  The  argument 
from  tidal  retardation  he  dismisses  as  fallacious,  following  in 
tliis  contention  the  previous  criticism  of  the  Rev.  Maxwell  Close 
and  Sir  George  Darwin.  In  deaHng  with  the  argument  based  on 
the  secular  cooling  of  the  earth,  he  htids  it  to  be  perfectly 
allowable  to  assume  a  much  lugher  conductivity  for  the  interior 
of  the  gk)be,  and  that  such  a  reasonable  assumpti<m  woidd  enable 
us  greatly  to  increase  our  estimate  of  the  earth's  antiquity. 
As  for  the  third  argument,  from  the  age  of  the  sun's  heat,  he 
points  out  that  the  sun  may  have  been  repeatedly  fed  by  a 
supply  of  meteorites  from  outside,  while  the  earth  may  have  been 
protected  from  radiation,  and  been  able  to  retain  much  of  its 
heat  by  being  enveloped  in  a  dense  atmosphere.  Remarking 
that  "  almost  anything  is  possible  as  to  the  present  internal 
state  of  the  earth,"  he  concludes  thus:  "  To  sum  up,  we  can 
find  no  pubii^ed  record  of  any  lower  maximimi  age  of  life  on 
the  earth,  as  calculated  by  pt^dsts,  than  400  millions  of  years. 
From  the  three  pby^cal  azguments  Lord  Kehnn's  hi^er  limits 
are  1000, 400  and  500  miUi(m  years.  I  have  shown  that  have 
reasons  for  believing  that  the  age,  from  all  these,  may  be  very 
considerably  underestimated.  It  is  to  be  observed  that  if  we 
exclude  everything  but  the  arguments  from  mere  physics,  the 
probable  age  of  life  on  the  earth  is  much  less  than  any  of  the  above 
estimates;  but  if  the  palaeontologists  iiave  good  reasons  for 
demanding  much  greater  times,  I  see  nothing  from  the  physicists* 
point  of  view  which  denies  them  four  times  the  greatest  of  these 
estimates." 

A  fresh  line  of  argument  against  Lord  Kelvin's  limitation  of 
the  antiquity  of  our  globe  has  recently  been  started  by  the 
remarkable  discoveries  in  radio-activity.  From  the  asceruuned 
properties  of  radium  it  appears  to  bt  possible  that  our  estimates 
of  solar  heat,  as  derived  from  the  theory  of  gravitation,  may 
have  to  be  augmented  ten  or  twenty  times;  that  stores  of 
radium  and  similar  bodies  within  the  earth  may  have  in- 
definitely deferred  the  establishment  of  the  present  temperature 
gradient  from  the  surface  inward;  that  consequently  the  eu-th 
may  have  remained  for  long  ages  at  a  temperature  not  greatly 
different  firom  that  which  it  now  possesses,  and  hence  that  the 
times  during  which  our  globe  has  supported  animal  and  vegetable 
life  may  be  very  much  longer  than  that  allowed  in  the  estimates 
previously  made  by  phy^cists  from  other  data  (see  Radio- 
ACTivmr), 

The  arguments  from  the  geological  ude  i^iost  the  physical 
contention  that  wotUd  limit  the  age  of  our  globe  to  some  10 
or  20  millions  of  years  are  mainly  based  on  the  observed  rates  of 
geological  and  biological  changes  at  the  present  time  upon  land 
and  sea,  and  on  the  nature,  physical  history  and  organic  contents 
of  the  stratified  crust  of  the  earth.  Unfortunately,  actual 
numerical  data  are  not  obtainable  in  many  departments  of 


geological  activity,  and  even  where  they  can  be  procured  they 
do  not  yet  rest  on  a  sufficiently  wide  collection  of  accurate  and 
co-ordinated  observations.  But  in  some  branches  of  d}mamical 
geology,  material  exists  for,  at  least,  a  preliminary  computation 
of  the  rate  of  change.  This  is  more  especially  the  case  in  respect 
of  the  wide  domain  of  denudation.  The  observational  records 
of  the  action  of  the  sea,  of  springs,  rivers  and  glaciers  are  becom- 
ing gradually  fuller  and  more  trustworthy.  A  method  of  making 
use  of  these  records  for  estimating  the  rate  of  denudation  of 
the  land  has  been  devised.  Taking  the  Misassippi  as  a  general 
type  of  river  action,  it  has  been  shown  that  the  amount  of 
material  conveyed  by  this  stream  into  the  sea  in  one  year  is 
equivalent  to  the  lowering  of  the  general  surface  of  the  drainage 
basin  of  the  river  by  Wen  of  a  foot.  This  would  amount  to  one 
foot  in  6000  years  and  1000  ft.  in  6  million  years.  So  that  at 
the  present  rate  oS  waste  in  the  Misussippi  basin  a  whole  con- 
tinent might  be  worn  away  in  a  few  millions  of  years. 

It  is  evident  that  as  deposition  and  denudation  are  simul- 
taneous processes,  the  ascertainment  of  the  rate  at  which  solid 
material  is  removed  from  the  surface  of  the  land  supplies  some 
necessary  information  for  estimating  the  rate  at  which  new 
sedimentary  formations  are  being  accumulated  on  the  floor  of 
the  sea,  and  for  a  computation  of  the  length  of  time  that  would 
be  required  at  the  present  rate  of  change  for  the  deposition  of  aU 
the  stratified  rocks  that  enter  into  the  composition  of  the  crust 
of  our  globe.  If  the  thickness  of  these  rocks  be  assumed  to  be 
100,000  ft.,  and  if  we  could  suppose  them  to  have  been  laid  down 
over  as  mde  an  area  as  that  of  the  drainage  basins  from  the 
waste  of  which  they  were  derived,  then  at  the  present  rate  of 
denudation  their  accumulation  would  require  some  600  millions 
of  years.  But,  as  Dr  A.  R.  Wallace  has  justly  pointed  out,  the 
tract  of  sea-floor  over  which  the  material  derived  from  the  waste 
of  the  terrestrial  surface  is  laid  down  is  at  present  much  less  than 
that  from  which  this  material  is  worn  away.  We  have  no  ineans, 
however,  of  determining  what  may  have  been  the  ratio  between 
the  two  areas  in  past  time.  Certainly  ancient  marine  sedimentary 
rocks  cover  at  the  present  day  a  much  more  extensive  area  than 
that  in  which  they  are  now  being  elaborated.  If  we  take  the 
ratio  postulated  by  Dr  Wallace — i  to  iq — the  100,000  ft.  of 
sedimentary  strata  would  require  31  millions  of  years  for  their 
accnmulatitm.  It  is  quite  possible,  however,  that  this  ratio  may  be 
much  too  high.  There  are  reasons  for  iMlieving  that  the  propor- 
tion of  coast-line  to  land  area  has  been  diminishing  during  geo- 
logical time;  in  other  words,  that  in  early  times  the  land  was 
more  insular  and  is  now  more  continental.  So  that  the  31 
millions  of  years  may  be  much  less  than  the  period  that  would  be 
required,  even  on  the  supposition  of  continuous  uninterrupted 
denudation  and  sedimentation,  during  the  whole  of  the  time 
represented  by  the  stratified  formations. 

But  no  one  who  has  made  himself  familiar  with  the  actual 
compo»tion  of  these  formations  and  the  detailed  structure  of  tlie 
terrestrial  crust  can  fail  to  recognize  how  vague,  imperfect  and 
misleading  are  the  data  on  which  such  computations  are  founded. 
It  requires  no  pndonged  acquaintance  vitfa  the  earth's  crust  to 
impress  upon  the  mind  that  one  all-important  element  is  omitted, 
and  indeed  can  hardly  be  allowed  for  from  want  of  sufficiently 
precise  data,  but  the  neglect  of  which  must  needs  seriously 
impair  the  value  of  all  numerical  calculations  made  without  it. 
The  assumption  that  the  stratified  formations  can  be  treated  as 
if  they  consisted  of  a  continuous  unbroken  sequence  of  sediments, 
indicating  a  vast  and  uninterrupted  process  of  waste  and  deposi- 
tion, is  one  that  is  belied  on  every  hand  by  the  actual  structure 
of  these  formations.  It  can  only  give  us  a  minimum  of  the  time 
required;  for,  instead  of  an  unbroken  series,  the  sedimentary 
formations  are  full  of  "  unconformabilities  ''—gaps  in  the 
sequence  of  the  chronological  records — as  if  whcAe  chapters 
and  groups  of  Chapters  had  been  torn  out  of  a  historical  work. 
It  can  often  be  shown  that  these  breaks  of  continuity  must  have 
been  of  vast  duration,  and  actually  exceeded  in  chronological 
importance  thick  groups  of  strata  lying  below  and  above  them 
(see  Part  VI.).  Moreover,  even  among  the  uninterrupted  strata, 
where  no  such  unconformabilities  exist,  but  whpro»the  sediments 
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foUow  each  otho'  in  aj^ttrently  iminterrupted  sequence,  and 
might  be  thought  to  have  been  deposited  continuously  at  the 
same  general  rate,  and  without  the  intervmtion  of  any  pause,  it 
can  be  demonstrated  that  sometimes  an  inch  or  two  of  sediment 
much,  on  certain  horizons,  represent  the  deposit  of  an  enormously 
longer  period  than  a  hundred  or  a  thousand  times  the  same 
amount  of  sediment  on  other  horizons.  A  prolonged  study  of 
these  questions  leads  to  a  profound  conviction  that  in  many 
parts  of  the  geological  record  the  time  r^resented  by  sedi- 
mentary deposits  may  be  vastly  less  than  the  time  which  is  not 
so  represented. 

It  has  often  been  objected  that  the  present  rate  of  geological 
change  ought  not  to  be  taken  as  a  measure  of  the  rate  in  past 
time,  because  the  total  sum  of  terrestrial  energy  hcea  steadily 
diminishing,  and  geological  processes  must  consequently  have 
been  more  vigorous  in  former  ages  than  they  are  now.  Geo- 
logists do  not  pretend  to  assert  that  there  has  been  no  variation 
or  diminution  in  the  activities  of  the  various  processes  which 
they  have  to  study.  What  they  do  insist  on  is  that  the 
present  rate  of  change  is  the  only  one  which  we  can  watch  and 
measure,  and  which  will  thus  supply  a  statistical  basis  for  any 
computations  on  the  subject.  But  it  has  been  dogmatically 
affirmed  that  because  terrestrial  energy  has  been  diminishing 
therefore  all  kinds  of  geological  work  must  have  been  more 
vigorously  and  more  rapidly  carried  on  in  former  times  than 
now;  that  there  were  far  more  abundant  and  more  stupendous 
volcanoes,  more-  frequent  and  more  destructive  earthquakes, 
more  gigantic  upheavals  and  subsidences,  more  powerful  oceanic 
waves  and  tides,  more  violent  atmospheric  disturbances  with 
heavier  rainfall  and  more  active  denudation. 

It  is  easy  to  make  these  assertions,  and  they  look  plausible; 
but,  after  all,  they  rest  on  nothing  stronger  than  assumption. 
They  can  be  tested  by  an  appeal  to  the  crust  of  the  earth,  in 
which  the  geological  history  of  our  planet  has  been  so  fully  re- 
corded. Had  such  portentous  manifestations  of  geological 
activity  ever  been  the  normal  condition  of  things  since  the 
beginning  of  that  history,  there  ou^t  to  be  a  record  of  them  in 
the  rocks.  But  no  evidence  for  them  has  been  found  there, 
though  it  has  been  diligently  sought  for  in  all  quarters  of  the 
globe.  We  may  confidoitly  assert  that  while  geological  changes 
may  quite  possibly  have  taken  place  on  a  gigantic  scale  in  the 
earliest  ages  of  the  earth's  existence,  of  which  no  geological  record 
remains,  there  is  no  proof  that  they  have  ever  done  so  since  the 
time  when  the  very  oldest  of  the  stratified  formations  were 
deposited.  There  is  no  need  to  maintain  that  they  have  always 
been  conducted  precisely  on  the  same  scale  as  now,  or  to  deny 
that  they  may  have  gradually  become  less  vigorous  as  the  general 
sum  of  terrestrial  energy  has  diminished.  But  we  may  imhesitat- 
ingly  affirm  that  no  actual  evidence  of  any  such  progressive 
diminution  of  activity  has  been  adduced  from  the  geological 
record  in  the  crast  of  earth:  that,  on  the  contrary,  no  appear- 
ances have  been  detected  there  which  necessarily  demand  the 
assumption  of  those  more  powerful  opoutions  postulated  by 
physicists,  or  which  are  not  satisfactorily  explicable  by  reference 
to  the  existing  scale  of  nature's  processes. 

That  this  conclusion  is  warranted  even  with  regard  to  the  innate 
energy  of  the  globe  itself  will  be  seen  if  we  institute  a  comparison 
between  the  more  ancient  and  the  more  recent  manifestations  of 
that  energy.  Take,  for  example,  the  proofs  of  gigantic  plication, 
fracture  and  displacement  within  the  terrestrial  crust.  These, 
as  they  have  affected  the  most  ancient  rocks  of  Europe,  have 
been  worked  out  in  great  detail  in  the  north-west  of  Srotland. 
But  they  are  not  essentially  different  from  or  on  a  greater  scale 
than  those  which  have  been  proved  to  have  affect«l  the  Alps, 
and  to  have  involved  strata  of  so  recent  a  date  as  the  older 
Tertiary  formations.  On  the  contrary,  it  may  be  doubted 
whether  any  denuded  core  of  an  ancient  mountain-chain  reveals 
traces  of  such  stupendous  disturbances  of  the  crust  as  those 
which  have  given  rise  to  the  younger  mountain-chains  of  the 
globe.  It  may,  indeed,  quite  well  have  been  the  rule  that  instead 
of  diminishing  in  intensity  of  effect,  the  consequences  of  terres- 
trial contraction  have  increased  in  magnitude,  the  augmenting 


thickness  oi  the  crust  offering  greater  resistance  to  the  stresses, 
and  giving  rise  to  vaster  plications,  faults,  thrust-planes  and 
metamorphism,  as  this  growing  resistance  had  to  be  overcome. 

The  assertion  that  volcanic  acUon  must  have  been  more 
violent  and  more  persistent  in  ancient  times  than  it  is  now  has 
assuredly  no  geological  evidence  in  its  support.  It  is  quite  true 
that  there  are  vastly  more  remains  of  former  volcanoes  scattered 
over  the  surface  of  the  globe  than  there  are  active  craters  now, 
and  that  traces  of  copious  eruptions  of  volcanic  material  can  be 
followed  back  into  some  of  the  oldest  parts  of  the  geological 
record.  But  we  have  no  proof  that  ever  at  any  one  time  in 
geological  history  there  have  been  more  or  larger  or  more  vigorous 
volcanoes  than  those  of  recent  periods.  It  may  be  said  that  the 
absence  of  such  jooof  ought  not  to  invalidate  the  assertion  until 
a  far  wider  area  of  the  earth's  surface  has  been  geologically 
studied.  But  most  assuredly,  as  far  as  geological  investigatitm 
has  yet  gone,  there  is  an  overwhelming  body  of  evidence  to  show 
that  from  the  earliest  epochs  in  geological  history,  as  registered 
in  the  stratified  rocks,  volcanic  action  has  manifested  itself  very 
much  as  it  does  now,  but  on  a  less  rather  than  on  a  greater  scale. 
Nowhere  can  this  subject  be  more  exhaustively  studied  than  in 
the  British  Isles,  where  a  remarkably  complete  series  of  volcanic 
eruptions  has  been  chronicled  ranging  from  the  earliest  Palaeozoic 
down  to  older  Tertiaiy  time.  The  result  of  a  prolonged  study 
of  British  volcanic  geology  has  demonstrated  that,  even  to 
minute  points  of  detail,  there  has  been  a  ff'ng''^**'  uniformity  in 
the  phenomena  from  beginning  to  end.  The  oldest  lavas  and 
ashes  differ  in  no  essential  respect  from  the  yoimgest.  Kor  have 
th^  been  erupted  more  copiously  or  more  frequently.  Many 
successive  volcanic  periods  have  followed  each  other  after  pro- 
longed intervals  of  repose,  each  displaying  the  same  general 
sequence  of  phenomena  and  similar  evidence  of  gradual  diminu- 
tion and  extinction.  The  youngest,  instead  of  being  the  feeblest, 
were  the  most  extensive  outbursts  in  the  whole  of  this  pFoItmged 
series. 

If  now  we  turn  for  evidence  of  the  alleged  greater  activity 
of  all  the  epigene  or  superficial  forces,  and  especially  for  proofo 
of  more  rapid  denudation  and  depoation  on  the  earth's  sxirface, 
we  search  for  it  in  vain  among  the  stratified  formations  of  the 
terrestrial  crust.  Had  the  oldest  of  these  rocks  been  accumula  ted 
in  a  time  of  great  atmospheric  perturbation,  of  torrential  rains, 
colossal  tides  and  violent  storms,  we  might  surely  expect  to  find 
among  the  sediments  some  proof  of  such  disturbed  meteorological 
and  geographical  conditions.  We  should  look,  on  the  one  hand, 
for  tiunultuous  accumulations  of  coarse  unworn  detritus,  rapidly 
swept  by  rains,  floods  and  waves  from  land  to  sea,  and  on  the 
other  hand,  for  an  absence  of  any  evidence  of  the  tranquil  and 
continuous  deposit  of  such  fine  laminated  silt  as  could  only 
settle  in  qmet  water.  But  an  appeal  to  the  geological  record 
is  made  in  vain  for  any  such  proofe.  The  oldest  sedLnents,  like 
the  youngest,  reveal  the  (q>eration  only  of  such  agents  and  such 
rates  of  activity  as  are  still  to  be  witnessed  in  the  accumulation 
of  the  same  kind  of  deposits.  If,  for  instance,  we  search  the 
most  ancient  thick  sedimentary'  formation  in  Britain — the 
Torridon  Sandstone  of  north-west  Scotland,  which  is  older  than 
the  oldest  fossiliferous  deposits — we  meet  with  nothing  which 
might  not  be  found  in  any  Palaeozoic,  Mesozoic  or  Cainozoic 
group  of  similar  sediments.  We  see  an  accumulation,  at  least 
8000  or  10,000  ft.  thick,  of  consolidated  sand,  gravel  and  mud, 
such  as  may  be  gathering  now  on  the  floor  of  any  large  mountain- 
girdled  lake.  The  conglomerates  of  this  andent  series  are  not 
pell-mell  heaps  of  angular  detritus,  violently  swept  away  from 
the  land  and  huddled  promiscuously  on  the  sea-floor.  They  are, 
in  general,  built  up  of  pebbles  that  have  been  worn  smooth, 
rounded  and  polished  by  prolonged  attrition  in  running  water, 
and  they  fc^ow  each  other  on  successive  platforms  with  inter- 
vening layers  of  fiiner  sediment.  The  sandstones  are  composed 
of  well  water-worn  sand,  some  of  which  has  been  laid  down  so 
tranquilly  that  its  component  grains  have  been  separated  out  in 
layers  according  to  their  specific  gravity,  in  such  manner  that 
they  now  present  dark  laminae  in  which  particles  of  magnetic 
iron,  zircon  and  other  heavy  minerals  have  been  sifted  out 
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toBeth«r,  jutt  ai  inm-Band  may  be  aeeo  gf^hered  into  tlua  sheets 
on  sandy  beaches  at  the  present  day.  Agun,  the  same  series 
of  primeval  sediments  includes  intercalations  of  fine  alt^  which 
has  been  deposited  as  regularly  and  intermittently  there  as  it 
has  been  among  the  most  recent  formations.  These  bands  of 
shale  have  been  diligently  searched  lor  fossils,  as  yet  without 
success;  but  they  may  ev^tually  disclose  organic  remains  older 
than  any  hitherto  found  in  Eun^. 

We  DOW  come  to  the  consideration  of  the  palaeODtoIog<'cal 
avidmce  as  to  the  value  of  ge(4ogical  time.  Here  the  conclusions 
derived  from  a  study  of  the  structure  of  the  sedimentary  format 
tions  are  vastiy  strengthened  and  extended.  In  the  first  place, 
the  iKganiiation  of  the  moot  ancient  plnnts  and  animals  furnishes 
Vfi  indicaticm  tliat  they  had  to  omtend  with  any  greater  violence 
<d  storm,  flood,  wave  or  oceaD-currcnt  than  is  famiUar  to  thdr 
modem  descendants.  The  <Adest  trees,  shrubs,  ferns  and 
club-mosses  display  no  special  structures  that  suggest  a  difference 
in  the  general  conditions  of  their  environment.  The  most 
ancient  crinoids,  sponges,  crustaceans,  arachnids  and  molluscs 
were  as  delicately  constructed  as  those  of  to-day,  and  their 
remains  are  often  found  in  such  perfect  preservation  as  to  show 
]that  neither  during  their  lifetime  nor  after  their  death  were  they 
•object  to  any  greater  violence  of  the  elements  than  their  living 
i^resentatives  now  experience.  Of  much  more  agency, 
however.  Is  the  evidence  siq^iHed  by  the  grand  upward  succession 
<rf  ocganic  forms,  fnun  the  most  ancient  stratified  rocks  to 
the  present  day.  No  bioloffat  now  doubts  for  a  mmnent  that 
this  marvellous  auccosion  is  the  result  of  a  gradual  process  of 
cvdution  from  lower  to  higher  types  of  organization.  There 
may  be  differences  of  opinion  as  to  the  causes  which  have  governed 
this  process  and  the  order  of  the  steps  through  which  it  has 
advanced,  but  no  one  who  is  conversant  with  the  facts  will  now 
venture  to  deny  that  it  has  taken  place,  and  that,  on  any  possible 
explanation  of  its  progress,  it  must  have  demanded  an  enormous 
lapse  of  time.  In  the  Cambrian  or  oldest  f ossilifeious  formations 
tbiae  is  already  a  large  and  varied  faima,  in  which  the  leading 
groups  of  invertebrate  life  are  represented.  On  no  tenable 
hyp^esis  can  these  be  r^arded  as  the  first  organisms  that 
came  into  being  on  our  i^anet.  lliey  must  have  had  a  long 
ancestry,  and  aa  Darwin  first  maintained,  the  time  required  for 
their  evolution  may  have  been  "  as  long  as,  or  probably  far 
longer  than,  the  whole  intmral  from  the  Silurian  [Cunbrian] 
age  to  the  present  day."  The  records  of  these  earliest  eras  of 
organic  development  have  unfortimately  not  survived  the 
geological  revolutions  of  the  past;  at  least,  they  have  not  yet 
been  recovered.  But  it  cannot  be  doubted  that  they  once 
existed  and  registered  their  testimony  to  the  prodigious  lapse  of 
time  prior  to  the  deposition  of  the  most  andent  fossiliferoxis 
iormationa  whkh  have  escaped  destruction. 

The  impressive  character  of  the  evidence  furnished  by  the 
sequence  of  organic  forms  throughout  the  great  series  of  fossili- 
feroua  strata  can  hardly  be  fully  realized  without  a  detailed  and 
careful  study  of  the  subject.  Professor  E.  B.  Poulton,  in  an 
athiress  to  the  zoological  section  of  the  British  Assodation  at 
the  liverpool  Meeting  in  1896,  showed  how  overwhelming  are 
the  demands  which  this  evidence  makes  for  long  periods  of  time, 
and  how  impossible  it  is  of  comprehension  unless  these  demands 
be  conceded.  The  history  of  life  upon  the  earth,  though  it  will 
probably  always  be  surrounded  with  great  and  even  insuperable 
difficulties,  becomes  broadly  comprehensible  in  its  general 
progress  when  sufficient  time  is  granted  for  the  evolution 
which  it  records;  but  it  remains  unintelligible  on  any  other 
conditions. 

Taken  then  as  a  whole,  the  body  of  evidence,  geological  and 
palaetmtological,  in  favour  of  the  high  antiquity  of  our  globe 
is  so  great,  so  manifold,  and  bued  on  such  an  ever-increasing 
breadth  of  observation  and  reflection,  that  it  may  be  confidentiy 
^pealed  to  in  answer  to  the  physiod  arguments  which  would 
seek  to  limit  that  antiquity  to  ten  or  twenty  millions  of  years. 
In  the  present  state  of  sdence  it  is  out  of  our  power  to  state 
positively  what  must  be  the  lowest  limit  of  the  age  of  the  earth. 
But  we  cumot  assume  it  to  be  much  less,  and  it  may  possibly 


have  been  ranch  more,  than  the  100  millions  of  years  vriiich  Lmd 
Kelvin  was  at  one  time  willing  to  concede.^ 

Paet  in. — Geognosy.   The  Investigation  op  the  Nature 
AND  CoUPOSITtON  01  THE  Materials  of  which  the 
Eaxth  Consists 

This  division  of  the  sdence  is  devoted  to  a  deacrq>tion  of  the 
parts  of  the  earth^of  the  atmo^here  and  ocean  that  surround 
the  planet,  and  more  especially  of  the  solid  materials  that  underiie 
these  envelopes  and  extend  downwards  to  an  unknown  distance 
into  the  interior.  These  various  constituents  ot  the  globe  are 
here  considered  as  forms  of  matter  capable  of  being  analysed, 
and  arranged  according  to  their  composition  and  the  place  they 
take  in  the  general  composition  of  the  globe. 

Viewed  in  the  simplest  way  the  earth  may  be  regarded  as 
made  up  of  three  distinct  parts,  each  of  which  ever  since  an 
early  period  of  planetary  history  has  been  the  theatre  of  im- 
portant geological  operations,  (i)  An  envdope  of  air,  termed 
the  atmosphere,  which  siurounds  the  whole  globe;  (2)  A  lower 
and  less  extensive  envdope  of  water,  known  as  this  kydrospkere 
(Gr.  liSwp,  water)  which,  a>nstituting  the  oceans  and  seas, 
covers  nearly  three-fourths  of  the  underlying  solid  surface  of  the 
planet;  (3)  A  globe,  called  the  Utkosphere  (Gr.  XWos,  stone), 
the  external  part  of  which,  conmsting  of  solid  stone,  forms  the 
crust,  while  underneath,  and  forming  the  vast  mass  of  the 
interior,  lies  the  nucleus,  regarding  the  true  constitution  of 
which  we  are  still  ignorant. 

I.  The  Atmosphere. — The  general  characters  of  the  atmosphere 
are  described  in  separate  artides  (see  espedally  Atuosfhese; 
Meteorology).  Only  its  relations  to  geology  have  here  to  be 
considered.  As  thb  gaseous  envelope  encirdes  the  whole 
globe  it  is  the  most  universally  present  and  active  of  all  the 
agents  of  geological  change.  Its  efficacy  in  this  respect  arises 
partiy  from  its  composition,  and  the  chemical  reactions  which 
it  effects  upon  the  surface  of  the  Und,  partiy  from  its  great 
variations  in  temperature  and  mdsture,  and  partiy  from  its 
movements. 

Many  specuktions  have  been  made  regarding  the  cheo;ucal 
composition  of  the  atmosphere  during  former  geological  periods. 
There  can  indeed  be  little  doubt  that  it  must  (mginally  have  differed 
greatly  from  its  present  condition.  If  the  whole  mass  of  the  planet 
originally  existed  in  a  gaseous  state,  there  would  be  practically  no 
atmosphere.  The  present  outer  envelope  of  atr  may  be  considered 
to  be  the  surviving  relLc  of  this  condition,  after  all  the  other  con- 
stituents have  been  incorporated  into' the  hydrosphere  and  Utho- 
sphere.  The  ox)^n,  which  now  forms  fully  a  halif  of  the  outer 
crust  of  the  earth,  was  doubtless  originally,  whether  free  or  in 
combination,  pert  of  the  atmosphere.  So,  too,  the  vast  beds  of  coil 
found  all  over  the  world,  in  geological  formations  of  many  different 
ages,  represent  so  much  carbonic  add  once  present  in  the  air.  The 
chlorides  and  other  salts  in  the  sea  may  likewiae  partly  represent 
materials  carried  down  out  of  the  atmosphere  in  the  primitive 
condensation  of  the  aqueous  vapour,  thoi^h  they  have  been  con- 
tinually increased  ever  since  by  omtributions  from  the  drainage  of 
the  land.  It  has  often  been  suggested  that,  during  the  Carboniferous 
period,  the  atmoaphere  must  have  been  warmer  and  more  charged 
with  aqueous  vapour  and  carbon  dioxide  than  at  the  present  a^y, 
to  admit  of  so  luxuriant  a  flora  as  that  from  which  the  coal-seams 
were  formed.  There  seems,  however,  to  be  at  present  no  method 
of  arriving  at  any  certainty  on  this  subject.  Lastiy,  the  amount  of 
carbonic  add  absorbed  in  the  weathering  of  rocks  at  the  surface,  and 
the  consequent  production  of  carbonates,  represents  an  enormous 
abstraction  of  this  gas. 

As  at  present  constituted,  the  atmosphere  is  regarded  as  a 


^  The  subject  of  the  age  of  the  earth  has  also  been  discussed  by 
Professor  J.  Joly  and  ProfesacH-  W.  J.  Sollas.  The  former  geoiogist, 
approaching  the  question  from  a  novel  point  of  view,  has  estimated 
the  total  quantity  <A  sodium_  in  the  water  of  the  ocean  and  the 

Quantity  01  that  element  received  annually  by  the  ocean  from  the 
enudation  of  the  land.  Dividing  the  one  sum  by  the  other,  he 
arrives  at  the  result  that  the  probable  age  of  the  earth  is  between 
90  and  100  millions  of  years  {Tranu.  Roy.  DiMin  Soc,  ser.  ii.  vol.  vii., 
1899*  R*  33i  Geol.  Jfof.,  1900,  p.  aam.  Professor  Sollas  believes 
that  this  limit  exceeds  miat  is  required  for  the  evolution  of  geological 
history,  that  the  lower  limit  assigned  by  Lord  Kelvin  falls  short  of 
what  the  facts  demand,  and  that  geological  time  will  probably  be 
found  to  have  been  rampiised  within  aome  indecernunate  period 
between  these  limits.  (Address  to  Section  C,  Brit.  Astoc  Report, 
1900;  Agfi  of  the  Earth,  London,  1905.) 
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mechanical  mixture  of  nearly  four  volumes  of  mtn»en  and  one  of 
oxygen,  tc^etber  with  an  average  of  ys  parts  of  carbon  dioxide  in 
every  10,000  parts  of  air,  and  minute  quantities  of  various  other 
gases  and  soUa  particles.  Of  the  vapours  contained  in  it  by  far  the 
most  important  is  that  of  water  wtiich,  ahhongh  always  present, 
varies  greatly  in  amount  according  to  variations  in  temperature. 
By  randensation  the  water  vapour  appears  in  visible  form  as  dew, 
mist,  cloud,  rain,  hati,  snow  and  ice,  and  in  these  forms  includes  and 
carries  down  some  of  the  other  vapours,  gases  and  solid  particles 
present  in  the  air.  The  circulation  of  water  from  the  atmo^^here  to 
the  land,  from  the  land  to  the  sea.  and  again  from  the  sea  to  the 
land,  forms  the  great  geolo^cal  process  whereby  the  habitable 
condition  of  the  planet  is  maintained  and  the  surface  of  the  land 
is  sculptured  (Part  IV.). 

2.  The  Hydrosphere. — The  water  envelope  covers  nearly 
three-fourths  of  the  surface  of  the  earth,  and  forms  the  various 
oceans  and  seas  which,  though  for  convenience  of  reference 
distinguished  by  separate  names,  are  all  linked  together  ia  one 
great  body.  TTie  physical  characters  of  this  vast  envelope  are 
discussed  in  separate  articles  (see  Ocean  and  Oceanography). 
Viewed  from  the  geological  standpoint,  the  featlires  of  the 
sea  that  spedany  deserve  attention  are  first  the  compo»tion  of 
its  waters,  and  secondly  its  movenients. 

Sea- water  is  distinfui^ed  from  that  of  ordinary  lalces  and  rivers 
by  its  greater  specific  gravity  and  its  saline  taste.  Its  average 
density  is  about  i>036,  but  it  varies  even  within  the  same  ocean, 
being  least  where  lai^  cguantities  of  fresh  water  are  added  from 
rain  or  melting  snow  and  ice,  and  greatest  where  evaporation  is  most 
active.  That  sea-water  is  heavier  than  fresh  arises  from  the  greater 
proportion  erf  salts  which  it  contains  in  solution.  These  salts  con- 
stitute about  three  and  a  half  parts  in  every  hundred  of  water. 
They  consist  mainly  of  chlorides  of  sodium  and  magnenum.  the 
sulphates  of  magnesium,  calcium  and  potassium,  with  minuter 
quantities  of  magnesium  bromide  and  calcium  carbonate.  Still 
smaller  proportions  of  other  substances  have  been  detected,  gold  for 
example  having  been-fouad  in  the  proportion  of  I  part  in  15,180,000. 

That  many  of  the  salts  have  existed  in  the  sea  from  the  time  of 
its  first  condensation  out  of  the  primeval  atmosphere  appears  to 
be  probable.  It  is  manifest,  however,  that,  whatever  may  have 
been  the  original  composition  of  the  oceans,  they  have  for  a  vast 
section  of  geological  time  been  constantly  receiving  mijieral  matter 
in  solution  from  the  land.  Every  spring,  brook  and  river  removes 
various  salts  from  the  rocks  over  which  it  moves,  and  these  sub- 
stances, thus  dissolved,  eventually  find  their  way  into  the  sea. 
Consequently  sea-water  ought  to  contain  more  or  less  traceable 
proportions  of  every  substance  which  the  terrestrial  waters  can 
remove  from  the  land,  in  short,  of  probably  every  element  present 
in  the  outer  shell  of  the  globe,  for  there  seems  to  be  no  constituent 
of  this  earth  which  may  not,  under  certain  circumstances,  be  held 
in  solution  in  water.  Moreover,  unless  there  be  some  counteracting 
process  to  remove  these  mineral  ingredients,  the  ocean  water  ought 
to  be  growing,  insensibly  perhaps,  but  still  assuredly,  salter,  for  the 
Bumily  of  sahne  matter  from  the  land  is  incessant. 

To  the  geolcKgist  the  presence  of  mineral  solutions  in  sea-irater  is 
a  fact  of  mudi  importance,  for  it  explains  the  origin  of  a  considerable 
part  of  the  stratified  rocks  of  the  earth's  crust.  By  evaporation 
the  water  has  given  rise  to  deposits  of  rock-salt,  prpsum  and  other 
materials.  The  lime  contained  in  solution,  whether  as  sulphate  or 
carbonate,  has  been  extracted  by  many  tribes  of  marine  animals, 
which  have  thus  built  up  out  of  their  remains  vast  masses  of  solid 
limestone,  of  which  many  mountain-chains  largdy  consist. 

Another  important  geological  feature  of  the  sea  is  to  be  seen 
in  the  fact  that  its  basins  form  the  great  receptacles  for  the  detritus 
worn  away  from  the  land.  Besides  the  limestones,  the  visible  parts 
of  the  terrestrial  crust  are.  in  large  measure,  composed  of  sedimentary 
rocks  which  were  originally  laid  down  on  the  sea-bottom.  More- 
over, by  its  various  movements,  the  sea  occupies  a  prominent  place 
among  the  epigene  or  superficial  agents  which  produce  geological 
changes  on  the  surface  of  the  globe. 

3.  The  Lithosphere. — Beneath  the  gaseous  and  liquid  envelopes 
lies  the  solid  part  of  the  planet,  which  is  conveniently  regarded 
as  consisting  of  two  parts, — (a)  the  crust,  and  (fi)  the  interior 
or  nucleus. 

It  was  for  a  long  time  a  prevalent  belief  that  the  interior  of  the 
globe  is  a  molten  mass  round  which  an  outer  shell  has  gradually 
n»amit  foi^^^  throuf^  cooling.   Hence  the  term  "  crust " 
was  api^ied  to  this  external  solid  envelope^  which 

was  variously  computed  to  be  10,  20,  or  more  miles  in  thickness. 
The  portion  of  this  crust  accessible  to  human  observation  was 
seen  to  afford  abundant  evidence  of  vast  plications  and  corruga- 
tions of  its  substance,  which  were  regarded  as  only  explicable 
on  the  supposition  of  a  thin  solid  collapsible  shell  floating  on  a 
denser  liquid  interior.    When,  however,  physical  arguments 
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were  adduced  to  show  the  gnat  rigidity  of  the  earth  aa  a  wIm^, 
the  idea  of  a  thin  crust  enclodng  a  molten  nudeus  was  rductantly 
abandoned  by  geologists,  who  found  the  problem  of  the  earth's 

interior  to  be  incapable  of  solution  by  any  evidence  which  tbdr 
science  could  produce.  They  continued,  however,  to  use  the 
term  "  crust "  as  a  convenient  word  to  denote  the  cool  outer 
layer  of  the  earth's  mass,  the  structiure  and  history  of  which 
form  the  main  subjects  of  geological  investigation.  More 
recently,  however,  various  lines  of  research  have  concurred  in 
suggesting  that,  whatever  may  be  the  condition  of  the  interior, 
its  substance  must  differ  greatly  from  that  of  the  outer  shell, 
and  that  there  may  be  more  reason  than  ajqieared  fxa  the 
retention  of  the  name  of  crust.  Observations  on  earthqoa&e 
motion  by  Dr  John  Milne  and  others,  show  that  the  rate  and 
character  of  the  waves  transmitted  through  the  interior  of  the 
earth  differ  in  a  marked  degree  from  those  propagated  along  the 
crust.  This  difference  indicates  that  rocky  material,  such  as 
we  know  at  the  surface,  may  extend  inwards  for  some  30  m., 
below  which  the  earth's  interior  rapidly  becomes  fairly  homo- 
geneous and  possesses  a  high  rigidity.  From  measurements 
of  the  force  of  gravity  in  India  by  Colonel  S.  G.  Burrard,  it  has 
been  inferred  that  the  variations  in  density  of  the  outer  parts  <tf 
the  earth  do  not  descend  farther  than  30  or  40  m.,  which  might 
be  assumed  to  be  the  limit  of  the  thickness  of  the  crust.  Recent 
researches  in  regard  to  the  radio-active  substances  present 
in  rocks  suggest  that  the  crust  is  not  more  than  50  m.  thick, 
and  that  the  interior  differs  from  !t  in  possessing  little  or  no 
radio-active  material. 

Though  we  cannot  hope  ever  to  have  direct  acquaintance  with 
more  than  the  mere  outside  skin  of  our  planet,  we  may  be  led 
to  infer  the  irregular  distribution  of  materials  within 
the  crust  from  the  present  distribution  of  land  and 
water,  and  the  observed  differences  in  the  amount  of 
deflection  of  the  plumb-line  near  the  sea  and  near  mountain- 
chains.  The  fact  that  the  southern  hemisphere  is  almost  wholly 
covered  with  water  appears  explicable  ohiy  on  the  assumption 
of  an  excess  of  dendty  in  the  mass  of  that  portion  of  the  phinet. 
The  existence  of  such  a  vast  sheet  of  water  as  diat  of  the  Pacific 
Ocean  is  to  be  accounted  for,  as  Archdeacon  J.  H.  Pratt  pointed 
out,  by  the  presence  of  "  some  excess  of  mattor  in  the  solid 
parts  of  the  earth  between  the  Pacific  Ocean  and  the  earth's 
centre,  which  retains  the  water  in  its  place,  otherwise  the  ocean 
would  flow  away  to  the  other  parts  of  the  earth."  A  deflection 
of  the  plumb-line  towards  the  sea,  which  has  in  a  number  of 
cases  been  observed,  indicates  that  "  the  density  of  the  crust 
beneath  the  mountains  mt^t  be  less  than  that  below  the  plains, 
and  still  less  than  that  below  the  ocean-bed."  Apart  therefore 
from  the  depresnon  of  the  earth's  surface  in  which  the  oceans 
lie,  we  must  regard  the  internal  density,  whether  of  crust  or 
nucleus,  to  be  somewhat  irregularly  arranged,  there  being  an 
excess  of  heavy  materials  in  the  water  hemisphere,  and  beneath 
the  ocean-beds,  as  compared  with  the  continental  masses. 

In  oiu-  ignorance  regarding  the  diemical  constitution  of  the 
nucleus  of  our  planet,  an  argument  has  sometimes  been  based 
upon  the  known  fact  that  the  specific  gravity  of  the  globe 
as  a  whole  is  about  double  that  of  the  crust.  This  has  been 
held  by  some  writers  to  prove  that  the  interior  must  consist  of 
much  heavier  material  and  is  therefore  probably  metallic.  But 
the  effect  of  pressure  ought  to  make  the  density  of  the  nucleus 
much  higher,  even  if  the  interior  consisted  of  matter  no  heavier 
than  the  crust.  That  the  total  density  of  the  planet  does  not 
greatly  exceed  its  obserrod  amount  seems  only  explicable  on 
the  supposition  that  some  antagonistic  force  counteracts  the 
effects  of  pressure.  The  only  force  we  can  suppose  capable  of  so 
acting  is  heat.  But  comparatively  little  is  yet  known  regarding 
the  compression  of  gases,  liquids  and  solids  under  such  vast 
pressures  as  must  exist  within  the  nucleus. 

That  the  interior  of  the  earth  possesses  a  high  temperature 
is  inferred  from  the  evidence  of  various  sources,  (i)  Volcanoes, 
which  are  openings  that  constantly,  or  intermittently,  give  out 
hot  vapours  and  molten  lava  from  reservoirs  beneath  the  crust. 
Besides  active  volcanoes,  it  is  known  that  former  eruptive  vents 
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have  been  abundantly  and  widel}^  distributed  over  tlie  globe 
from  the  earliest  geological  periods  down  to  our  oWn  day. 
(3)  Hot  springs  are  found  in  many  parts  of  the  globe,  with 
temperatures  varying  up  to  the  boiiiag  point  <rf  water.  (3) 
From  mines,  tunnels  and  deep  borii^  into  the  earth  it  has 
been  ascertained  that  in  all  quarters  of  the  globe  bdow  the 
Wipetfidal  zone  of  invariable  temperature,  there  is  a  progressive 
ineveaie  <tf  hett  towards  the  inteivn.  1^  nte  ot  this  incieaae 
varies,  being  influenced,  among  othoc  canaes,  by  the  va^ing 
conductivity  of  the  rocks.  But  the  average  ^peais  to  he 
about  Fahr.  for  every  50  or  60  ft.  of  descent,  as  far  down  as 
observations  have  extended.  Though  the  increase  may  not 
advance  in  the  same  proportion  at  great  depths,  the  inference 
has  been  confidently  drawn  that  the  tcsnpetatuze  of  the  nucleus 
must  be  exceedingly  high. 

The  piobable  omdition  of  the  earth's  interiw  has  been  a  fruit- 
ixd  source  of  specul^cra  ever  since  geology  came  into  existence; 
but  no  general  agreement  has  beoi  azrived  at  on  the  subject. 
Three  chkf  hypotheses  have  been  propounded:  (i)  that  the 
mideus  b  a  mcdtan  maas  enclosed  within  a  adUd  shell;  (a)  that, 
save  in  local  vesicular  spaces  which  may  be  filled  with  mxdten 
<»■  gaseous  matcaial,  the  globe  is  sdid  axtd  rigid  to  the  centre; 
(3)  that  the  great  body  of  the  nucleus  consists  of  incandescent 
vapours  and  gases,  especially  vaporous  iron»  which  under  the 
gigantic  pressure  within  the  earth  are  so  compressed  as  to  confer 
practical  rigidity  on  the  globe  as  a  whole,  and  that  outside  this 
main  part  of  the  nucleus  the  gases  pass  into  a  shell  of  mc^ten 
magma,  which,  in  turn,  shades  ofi  outwards  into  the  comparar 
txnly  thin,  cool  solidified  crust.  Recmt  seismological  observa- 
tions have  led  to  the  inference  that  the  outer  crust,  some  30  to 
45  m.  thick,  must  rapidly  merge  into  a  fairly  homogeneous 
MKieus  whidi,irtuitever  be  its  constitution,  transmits  undulatory 
movements  thnn^  its  substance  with  nnifons  vdodty  and  is 
beUeved  to  poescas  a  Ugh  rigidity. 

Hie  origin  of  the  earth's  high  internal  tenqierature  has  been 
variously  accounted  for.  Most  usually  it  has  been  assumed  to 
be  the  residue  <rf  the  wiginal  tracts  of  fluent  heat "  out  of 
which  the  planet  shaped  itself  into  a  globe.  According  to  another 
supposition  the  effects  of  the  gradual  gravitational  compression 
of  the  earth's  mass  have  been  the  main  source  of  the  high 
temperature.  Remit  researches  in  radio-activity,  to  which 
reference  1ms  akeady  been  made,  have  indicated  another  possible 
source  of  the  internal  heat  in  the  pnaaux  of  radium  in  the 
rocks  of  the  crust.  Hiis  sabstance,  has.  been  detected  in  all 
igneous  rocks,  especially  among  the  granites,  in  quantity 
suffident,  aoa»ding  to  the  Hon..:IL  J.  Strutt,  to  account  for  the 
observed  temperatiue-gradicait  in  the  crust,  uul  to  indicate 
that  this  crust  cannot  be  more  than  45  m.  tUck,  oth^wiae  the 
outflow  of  heat  would  be  greater  than  the  amount  actually 
ascertained.  Inside  this  external  crust  containing  radio-active 
substances,  it  is  supposed,  as  alxe»ly  stated,  that  the  nucleus 
Consists  of  some  totally  different  matter  containing  little  or  no 
radium. 

ConstUuHon  c4 the  Earth's  Crust. — As  the  crust  of  the  earth  contains 
the  "  geolcKical  record,"  or  stony  chronicle  from  which  geology 
interprets  the  history  of  our  globe,  it  forms  the  main  subject  01  study 
to  the  geolo^'st.  The  materials  of  which  this  crust  consists  ere 
known  as  minerals  and  rocks.  From  many  chemical  analyses, 
which  have  been  made  of  these  materials,  the  general  chemical 
constitution  ot,  at  least,  the  accessible  portion  of  the  crust  has  been 
satisfactoril;^  ascertained.  This  information  becomes  of  mach 
importance  in  speculations  regarding  the  early  history  of  the  globe. 
Of  the  elements  known  to  the  chemist  the  great  majority  form  out  a 
smiJl  proportion  of  the  compoation  trf  the  crust,  which  is  mainly 
built  up  of  about  twenty  of  them.  Of  these  by  far  the  most  important 
are  the  non-metallic  elements  oxygen  and  silicon.  The  former 
forms  about  47%  and  the  latter  rather  more  than  28%  of  the 
<Miginal  crust,  so  that  these  two  elements  make  up  ab<H]t  three- 
fourths  of  the  whc^.  Next  after  them  come  the  metals  aluminium 
8*i6%),  iron  (4-64),  calcium  (3-50),  magnesium  (2-62),  sodium 
2-63),  and  potassium  (2*35).  The  other  twelve  elements  included 
in  the  twenty  vary  in  amount  from  a  proptRtion  of  0-41  %  in  the 
case  of  titanium,  to  not  more  than  o*oi  %  of  chlorine,  fluorine, 
chromium,  nickel  and  lithium.  The  other  fifty  or  more  elements 
exist  in  such  minute  proportions  in  the  crust  that,  probably,  not 
one  of  them  amounts  to  as  much  as  o-oi  %,  though  they  include 
the  useful  metals,  enrept  iron.   Taking  the  cnist,  and  the  extental 


envek>pes  of  the  ooean  and  the  air.  we  duis  peiceive  that  these 
outn-  parts  of  our  plaa«t  consist  of  more  than  three-fourths  of  non- 
metals  and  less  than  one-fourth  of  metab. 

The  combinations  of  the  elements  which  are  cd  most  importance 
in  the  coostituticMi  of  the  terrestrial  crust  consist  of  oxides.  From 
the  mean  of  a  large  number  of  analyses  of  the  rocks  of  the  lower  or 
primitive  portion  of  the  crust,  it  has  been  ascertained  that  ulica 
(SiOO  forms  almost  60%  and  alumina  (AfaOa)  upwards  of  15%  of 
the  whole.  The  other  combinations  in  order  of  importance  are 
lime  <C«0)  4-90%,  magnesia  (MgO)  4*36,  soda  (NaiO)  3-55,  ferrous 
oude  (FeO)  3-52,  potash  (KiO)  2-80,  ferric  oxide  (FegOa)  2*63,  water 
(HiO)  i*53.  titamum  <nide  (TiOk)  o>6o,  phorohoric  add  (PiOi) 
0-23 ;  the  other  combinarions  of  elements  thus  lonn  less  than  i  % 
of  the  crust. 

These  different  combinarions  of  the  elements  enter  into  further 
combinations  with  each  other  so  as  to  produce  the  wide  assortment 
of  simple  minerals  (see  Minbralogt).  Thus,  silica  and  alumina  are 
combined  to  form  the  aluminous  silicates,  which  enter  so  largely 
into  the  compositioa  of  the  cnist  of  the  earth.  The  silicates  of 
m^inesia,  potash  and  soda  constitute  other  important  families  of 
minerals.  A  mass  of  material  composed  of  one,  but  more  usually 
of  more  than  one  mineral,  is  known  as  a  rock.  Under  this  term 
geologists  are  accustomed  to  class  not  only  solid  stone,  such  as 
granite  and  limestone,  but  also  less  coherent  materials  such  as  clay, 
peat  and  even  loose  sand.  The  accessible  portion  of  the  earth  s 
crust  consistB  of  various  kinds  of  rocks,  which  differ  from  each  other 
in  structure,  composition  and  origin,  and  are  therefore  susceptible 
of  diverse  clasdfications  accOTdtiw  to  the  point  of  view  from  which 
they  are  considered.  The  detaib  of  this  subject  wUl  be  found  in 
the  article  Pbtrologt. 

Ckusifiaaion  <rf  AffcJbf.— Various  tysttmM  of  dassificatioa  of  rocks 
have  beat  prc^Moed,  but  none  d  them  is  whoAy  satisfactory.  The 
most  useful  arrangement  for  most  purposes  of  the  geologist  is  one 
baaed  on  the  broad  differences  between  them  in  regard  to  their  mode 
of  origin.  From  this  point  of  view  they  may  be  ranged  in  three 
divisions: 

I.  In  the  first  frface,  a  lar^  number  of  rocks  may  be  described 
as  original  or  underived,  for  it  is  not  possible  to  trace  them  back  to 
any  earlier  source.  They  belraig  to  the  primitive  constitution  of  the 
planet,  and,  as  they  have  all  come  up  from  below  throu^  the  crust, 
they  serve  to  show  the  nature  of  the  material  which  lies  mmudiately 
below  the  outer  parts  of  that  crust.  They  include  the  numerous 
varieties  of  lava,  which  have  been  poured  out  in  a  molten  state  from 
volcanic  vents,  also  a  great  series  of  other  rocks  which,  though  they 
may  never  have  been  erupted  to  the  surface,  have  been  forced 
upward  in  a  melted  cwidition  into  the  other  rocks  of  the  crust  and 
have  solidified  there.  From  their  mode  of  wiain  this  great  class  of 
rocks  has  been  called  "  igneous  "  or  "  eruptive/'  As  they  generally 
show  no  definite  internal  structure  save  such  as  may  result  from 
j<»nts,  they  have  been  termed  "  massive  '*  or  "  unstratified,"  to 
(Ustinguish  them  from  those  of  the  second  division  which  are 
stron^y  marked  out  by  the  presence  of  a  stratified  structure.  The 
igneous  rocks  present  a  considerable  range  of  composition.  For 
tbe  most  part  they  consist  mainly  of  aluminous  silicates,  some  of 
them  being  highlv  acid  compounds  with  75%  or  more  (tf  oUca. 
But  they  ^so  mciude  highly  basic  varieties  wherein  the  pn^iortion 
of  silica  anks  to  40  %,  and  where  magnesia  greariy  predominates 
over  alumina.  The  textures  of  igneous  rocks  likewise  comprise  a 
iride  series  of  varieties.  On  the  one  hand,  some  are  completely 
vitreous,  like  obddian,  which  is  a  natural  glass.  From  this  extreme 
every  giadatitm  may  be  traced  through  gradual  increase  of  the 
products  of  devitrificatiott,  until  the  mass  may  become  completely 
crystaUine.  Again,  some  crystalline  igneous  rocks  are  so  fine  in 
grain  as  not  to  show  their  component  crystals  save  under  the  micro* 
scope,  while  in  others  the  texture  is  so  coarse  as  to  present  the 
component  minerals  in  separate  crystals  an  inch  or  more  in  length. 
These  differences  indicate  that,  at  first,  the  materials  of  the  rock 
may  have  been  as  completely  md.ten  as  artificial  glass,  and  that 
the  cnrstalline  condition  nas  been  subsequently  developed  by  cooling, 
and  the  separation  of  the  chemical  constituents  into  definite  crystm* 
line  minerals.  Many  of  the  characters  of  igneous  rocks  have  been 
reproduced  experimentally  by  fusing  together  their  minerals,  or  the 
constituents  ot  their  minerals,  in  the  proper  proportion.  But  it  has 
not  yet  been  found  possible  to  imitate  the  structure  of  such  rocks 
as  granite.  Doubtless  these  rocks  consolidated  with  extreme 
slovncBB  at  great  depths  below  the  surface,  under  vast  pressures 
and  probably  in  the  presence  of  water  or  water- vapour— conditions 
which  cannot  be  adequately  imitated  in  a  laboratory. 

Though  the  igneous  rocksoccupy  extensive  areas  in  some  countries, 
they  nevertheless  cover  a  much  smaller  part  <rf  the  whole  surface  of 
the  land  than  is  taken  up  by  the  second  division  or  stratified  rocks. 
But  they  increase  in  quantity  downwards  and  probably  extend 
continuously  round  the  globe  below  the  otiier  rocks.  This  important 
series  briiws  before  us  the  relations  of  the  nudten  magma  witnin  the 
earth  to  the  overlying  crust  and  to  the  outer  suriace.'  On  the  one 
hand,  it  includes  the  oldest  and  most  deep-seated  extravasations 
of  that  magma,  which  have  been  brought  to  light  by  ruptures  and 
upheavals  of  the  crust  and  prolonged  denudation.  On  the  other, 
it  presents  to  our  study  the  varied  outpourings  of  molten  and 
fragmentary  materials  m  the  discharges  of  modern  and  ancient 
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volcanoes.  Between  these  two  extremes  of  porition  and  a^,  we 
find  that  the  crust  has  been,  as  it  were,  riddled  with  injectioiis  o£ 
the  magma  from  below.  These  featurea  will  be  furdier  noticed  in 
Part  V.  of  this  article. 

2.  The  "  sedimentary  "  or  "  stratified  rocks  "  form  by  much  the 
lars^  part  of  the  dry  land  of  the  globe,  and  they  are  prolonged  to 
an  unknown  distance  from  the  shores  under  the  bed  of  the  sea. 
They  include  those  masses  of  mineral  matter  which,  unlike  the 
igneous  rocks,  can  be  traced  back  to  a  definite  oriffin  on  the  surface 
of  the  earth.  Three  distinct  types  may  be  recognized  among  them : 
(a)  By  far  the  largest  proportion  of  them  consists  of  different  Idnds 
of  sediment  derived  from  the  disintegration  d  pre-existing  rocks. 
In  this  "  fragmental  "  group  are  placed  all  the  varieties  of  shingle, 
gravel,  sand,  clay  and  mud,  whether  these  materials  remain  in  a 
loose  incoherent  condition,  or  have  been  compacted  into  solid  8t<me. 
(6)  Another  group  consists  of  materials  that  have  been  depouted  by 
chemical  precipitation  from  solution  in  water.  The  white  sinter 
laid  down  by  calcareous  sprii^  is  a  familiar  example  on  a  small 
scale.  Beds  of  rock-salt,  gypsum  and  dolomite  have,  in  some 
regions,  been  accumulated  to  a  thidcnesB  of  many  thousand  feet, 
by  successive  precipitations  of  the  salt  contained  in  the  water  of 
inland  seas,  (c)  An  abundant  and  highly  important  series  of  sedi- 
mentary formations  has  been  formed  from  the  remains  of  plants  and 
animals.  Such  accumulations  may  arise  either  from  the  transport 
and  deposit  of  these  remains,  as  in  the  case  of  sheets  of  drift-wood, 
and  banks  of  drifted  sea-shells,  or  from  the  growth  and  decay  of 
the  organisms  on  the  spot,  as  ha^jens  in  peat  bogs  and  in  c<Mal- 
reefs. 

As  the  sedimentary  roclm  have  for  the  most  part  been  laid  down 
under  water,  and  more  especially  on  the  sea-floor,  they  are  often 
spoken  of  as  "  aqueous,"  in  contradistinction  to  the  igneous  rocks. 
Some  of  them,  however,  are  accumulated  by  the  drifting  action  of 
wind  upon  loose  materials,  and  are  known  as  "  aeoltan  "  formations. 
Familiar  instances  of  such  wind-formed  deposits  are  the  sand-dunes 
along  many  parts  of  the  sea  coast.  Much  more  extensive  in  area  are 
the  sands  of  the  great  deserts  in  the  arid  regions  of  the  globe. 

It  is  from  the  snlimentary  rocks  that  the  main  portion  of  geological 
history  is  derived.  They  have  been  deposited  one  over  another 
in  successive  strata  from  a  remote  period  in  the  development  of 
the  globe  down  to  the  present  time.  From  this  arrangement  they 
have  been  termed  "  stratified,"  in  contrast  to  the  unstratified  or 
igneous  series.  They  have  preserved  memorials  <rf  the  geographical 
revolutions  which  the  surface  of  the  earth  has  nndergone;  and 
above  all.  in  the  abundant  fossils  which  they  have  enclosed,  they 
furnish  a  momentous  record  of  the  various  tribes  of  plants  and 
animals  which  have  successively  flourished  on  land  and  sea.  Th«r 
investigation  is  thus  the  most  impcntant  task  iriiich  devolves  upon 
the  geoloebt. 

3.  In  the  third  i^ace  comes  a  series  of  rocks  which  are  not  now 
in  their  original,  condition,  but  have  undergone  such  alteration  as 
to  have  acquired  new  characters  that  more  or  less  conceal  their 
first  structures.  Some  of  them  can  be  readily  recognized  as  altered 
igneous  masses;  others  are  as  manifestly  of  sedimentary  origin; 
while  of  many  it  is  difficult  to  decide  what  may  have  been  their 
pristine  character.  To  this  series  the  term  "  metamorphic  "  has 
been  applied.  Its  members  are  specially  distingui^ed  by  a  prevailing 
fissile,  or  schistose,  structure  which  they  did  not  at  first  possess,  and 
which  differs  from  anything  found  in  unaltered  igneous  or  sedimentary 
rocks.  This  fisstlity  is  combined  with  a  more  or  less  pronounced 
crystalline  structure.  These  changes  are  believed  to  be  the  result 
of  movements  within  the  crust  of  the  earth,  whereby  the  most  solid 
rocks  were  crushed  and  sheared,  while,  at  the  same  time,  under  the 
inftnence  of  a  high  temperature,  and  the  presence  of  water,  they 
underwent  internal  chemical  reactions,  which  led  to  a  rearrangement 
and  recomposition  of  their  mineral  constituents  and  the  production 
of  a  crystalline  structure  (see  Metahorphish). 

Among  the  less  altered  metamorphic  rocks  of  sedimentary  origin, 
the  successive  laminae  of  deposit  of  the  original  sediment  can  be 
easily  observed ;  but  they  are  also  traversed  bv  a  new  set  of  divi- 
sional planes,  along  which  thev  split  across  the  original  bedding. 
Tc^ther  -with  this  superinduced  cleavage  there  have  been  developed 
in  them  minute  hairs,  scales  and  nuumentaiy  crystals.  Furtner 
stages  M  alteration  are  marked  by  the  increase  of  nucaceous  scales, 
garnets  and  other  minerals,  especially  along  the  planes  of  cleavage, 
until  the  whole  rock  becomes  crystalline,  and  displays  its  chief 
component  minerals  in  successive  discontinuous  folia  which  merge 
into  each  other,  and  are  often  crumpled  and  puckered.  Mas^ve 
igneous  rocks  can  be  observed  to  have  undergone  intense  crushing 
and  cleavage,  and  to  have  ultimately  assumea  a  crystalline  foliated 
character.  Rocks  which  present  this  aspect  are  known  as  schists 
iq.v.).  They  range  from  the  finest  silky  slates,  or  phyllites,  up  to  the 
coarsest  gneisses,  which  in  hand-specimens  can  hardly  be  distin- 
guished from  granites.  TTiere  is  indeed  every  reason  to  believe 
that  such  ^eisses  were  probably  originally  true  granites,  and  that 
their  foliation  and  recrystallization  have  been  the  result  of  meta- 
morphism. 

Tne  schists  are  more  especially  to  be  found  in  the  heart  of 
mountain-clutins,  and  in  regions  where  the  lowest  and  oldest  parts 
of  the  earth's  crust  have.  In  the  course  of  geological  revolutions, 
been  exposed  to  the  light  of  day.   They  have  oeen  claimed  by  some 


writers  to  be  part  of  the  original  or  primitive  surface  of  our  globe 
that  firat  consolidated  on  the  molten  nucleus.  But  the  progress  of 
investigation  all  over  the  world  has  shown  that  this  supposition 
cannot  be  sustained.  The  oldest  known  rocks  present  none  of  the 
characten  of  molten  materiel  that  has  cooled  and  hardened  in  the 
air,  like  the  various  forms  of  recent  lava.  ^  On  the  contrary,  they 
possess  many  of  the  features  characterisUc  of  bodies  of  eruptive 
material  that  have  been  injected  into  the  crust  at  some  depth  under- 

f round,  and  are  now  visible  at  the  surface,  owing  to  the  removal 
y  denudation  of  the  rocks  under  which  they  consolidated.  ^  In  their 
less  foliated  ptutions  they  can  be  recognize  as  true  eruptive  rocks. 
In  many  places  gneisses  that  possess  a  thoroughly  topical  foliation 
have  been  found  to  [uerce ancient  sedimentary  formations  as  intruave 
bosses  and  veins. 

Pakt  IV. — DvMAincAL  Geology 

This  section  oC  the  sdence  induda  the  iuvesdgatioii  of  thow 
processes  of  change  which  ore  at  present  in  progress  upon  the 
earth,  whereby  modifications  are  made  <m  the  structuie  and 
composition  of  the  crust,  on  the  relations  between  the  interior 
and  the  surface,  as  shown  by  volcanoes,  earthquakes  and  other 
terrestrial  disturbances,  on  the  distribution  of  oceans  and 
continents,  on  the  outlines  of  the  land,  on  the  form  aad  depth 
of  the  sea-bottom,  on  climate,  and  on  the  races  of  plants  and 
animals  by  which  the  earth  is  tenanted.  It  brings  before  us^ 
in  short,  the  whole  range  of  activities  which  it  is  the  province  of 
geology  to  study,  and  leads  us  to  predse  notions  regarding  their 
relations  to  eadi  other  and  the  results  which  they  achieve.  A 
knowledge  of  this  branch  of  the  subject  is  thus  the  essential 
groundwork  of  a  true  and  fruitful  acqinaintance  with  the  principles 
of  geology,  seeing  that  it  necessitates  a  sttidy  of  the  present  order 
of  nature,  and  thus  provides  a  for  the  interpretation  of  the 
past. 

The  whole  range  of  operations  included  within  the  scope  of 
inquiry  in  this  branch  of  the  science  may  be  regarded  as  a  vast 
cycle  of  change,  into  which  we  may  break  at  any  point,  and 
round  which  we  may  travel,  only  to  find  oursdves  brought 
back  to  our  starting-point.  It  is  a  matter  of  comparatively 
small  moment  at  what  part  of  the  cycle  we  b^in  our  inquiries. 
We  shall  always  find  that  the  changes  we  see  in  action  have 
resulted  from  some  that  preceded,  and  give  place  to  otbcks 
which  follow  them. 

At  an  eariy  time  in  the  earth's  history,  anterior  to  any  of  the 
periods  of  which  a  record  remains  in  the  visible  rocks,  the  chief 
sources  of  geological  action  probably  lay  within  the  earth  itself. 
If,  as  is  generally  supposed,  the  planet  still  retained  a  great 
store  of  its  initial  heat,  it  was  doubtless  the  theatre  of  great 
chemical  changes,  giving  rise,  perhaps,  to  manifestations  of 
volcanic  energy  somewhat  like  those  which  have  so  marvellously 
roughened  the  surface  of  the  moon.  As  the  outer  layers  of  the 
globe  cooled,  and  the  disturbances  due  to  internal  heat  and 
chemical  action  became  less  marked,  the  conditiims  would 
arise  in  which  the  materials  for  geological  histtny  were  accumu- 
lated. Hie  influence  of  the  sun,  which  must  alwasn  have 
operated,  would  then  stand  out  more  deariy,  giving  rise  to  that 
wide  circle  of  superficial  changes  wherein  variations  of  tenq)era^ 
ture  and  the  circulation  of  air  and  water  over  the  surface  of  the 
earth  come  into  play. 

In  the  pursuit  of  his  inquiries  into  the  past  history  and  into 
the  present  rigimc  of  the  earth,  the  geologist  must  needs  keep 
his  mind  ever  open  to  the  reception  of  evidence  for  kinds 
and  especially  for  degrees  of  action  which  he  had  not  before 
imagined.  Human  experience  has  been  too  short  to  allow  him 
to  assume  that  all  the  causes  and  modes  of  geological  change 
have  been  definitively  ascertained.  On  the  earth  itself  there  may 
remain  for  future  discovery  evidence  of  former  operations  by 
heat,  magnetism,  chemical  change  or  otherwise,  whidi  may 
explain  many  of  the  phenomena  with  which  geology  has  to  deal. 
Of  the  influences,  so  many  and  profound,  wUch  the  son  exerts 
upon  our  planet,  we  can  as  yet  only  perceive  a  little.  Nor  can 
we  tell  what  other  cosmical  influences  may  have  lent  their  aid  in 
the  evolution  of  geological  changes. 

Much  useful  information  regarding  many  geological  processes 
has  been  obt^ned  from  experimental  research  in  laboratories 
and  elsewhere,  and  much  more  may  be  confidently  looked  for 
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from  future  extensions  of  this  method  of  inqidry.  He  early 
experiments  of  Six  James  Hall,  already  noticed,  formed  the 
starting-point  for  numerous  subsequent  researches,  which  have 
elucidated  many  points  in  the  ot^in  and  history  of  rocks.  It 
is  true  that  we  cannot  hope  to  imitate  those  operations  of  nature 
which  demand  enormous  pressures  and  excessively  high  tempera- 
tures combined  with  a  long  lapse  of  time.  JBut  experience 
has  shown  that  in  regard  to  a  laige  number  of  processes,  it  is 
posuble  to  imitate  nature's  working  with  sufficient  accuracy 
to  enable  us  to  understand  them,  and  so  to  modify  and.  control 
the  xeaults  as  to  obtain  a  satisfactoiy  sdutiim  of  some  gwdngifnl 
problems. 

In  the  present  state  of  our  knowledge,  all  the  geological 
energy  upon  and  within  the  earth  must  ultinaately  be  traced 
back  to  the  primeval  ene^  of  the  parent  nebula  or  sun.  There 
is,  howerrer,  a  certain  pro^Hiety  and  oonvenieDoe  in  distinguishing 
between  that  part  of  it  wMch  is  due  to  the  survival  of  some  of 
the  ori^nal  energy  of  the  planet  and  that  part  which  arises 
from  the  present  si4>ply  of  energy  received  day  by  day  from  the 
sun.  In  the  former  case  we  have  to  deal  with  the  interior  of 
the  earth,  and  its  reaction  upon  the  surface;  in  the  latter,  we 
deal  with  the  surface  of  the  earth  and  to  some  extent  with  its 
reat^ion  on  the  interior.  This  diatiikction  allows  of  a  broad 
treatment  of  the  subject  under  two  divisions: 

I.  Hypogene  or  IHutonic  Action:  The  changes  withhi  the 
earth  caused  by  internal  heat,  mechanical  movement  and 
chemical  rearrangements. 

'  II.  Epigene  or  Surface  Action:  The  changes  produced  on  the 
superficial  parts  of  the  earth,  chiefly  by  the  circulation  of  air 
and  water  set  in  motion  by  the  sun's  heat. 

VinSION  I— HYPOGENE  OR  PLUTONIC  ACTION 
In  the  discussion  of  this  branch  M  the  subject  we  must  carry 
in  our  minds  the  conception  of  a  globe  still  possesung  a  hi^ 
internal  temperature,  radiating  heat  into  space  and  consequently 
contracting  in  bulk.  Portions  of  molten  rocks  from  inside  are 
from  time  to  time  poured  out  at  the  surface.  Sudden  shocks 
are  generated  by  vrMch  destructive  earthquakes  are  propagated 
through  the  diameter  of  the  globe  as  well  as  to  and  along 
its  nirface.  Wide  geogr^hical  areas  are  pushed  up  or  sink 
down.  In  the  midst  of  these  movements  remarkable  changes 
are  produced  upon  the  rocks  of  the  crust;  they  are  plicated, 
fractured,  crushed,  rendered  crystalline  and  even  fused. 

(A)  Volcanoes  and  Volcanic  Action. 

This  subject  is  discussed  in  the  article  Volcano,  and  only  a 
general  view  of  its  main  features  will  be  given  here.  Under  the  term 
v<^canic  action  (vulcaniam,  vulcanicity)  are  embraced  all  the 
phenomena  connected  with  the  expulsion  erf  heated  materials  from 
the  interior  of  the  earth  to  the  surface.  A  volcano  may  be  defined 
as  a  conical  hill  or  mountain,  built  up  wholly  or  mainly  of  materials 
which  have  been  ejected  from  below,  and  which  have  accumulated 
around  the  central  vent  of  eruption.  As  a  rule  its  truncated  summit 
presents  a  cup^haped  cavity,  termed  the  crater,  at  the  bottom  of 
which  is  the  opemn^  of  the  main  fuond  or  jiipe  whereby  com- 
munication is  maintained  with  the  heated  interior.  From  time  to 
time,  however,  in  targe  volcanoes  rents  are  formed  on  the  sides  of 
the  cone,  whence  steam  and  other  hot  vapours  and  also  streams  of 
molten  lava  are  poured  forth.  On  such  rents  smaller  or  parasitic 
cones  are  often  formed,  which  imitate  the  operations  of  the  parent 
cone  and,  after  repeated  eruptions,  may  rise  to  hilla  hundreds  of 
feet  in  he^ht.  In  course  of  centuries  the  result  <rf  the  constant 
outpouring  of  volcanic  materials  may  be  to  buHd  up  a  larae  mountain 
like  Etna,  which  towers  above  the  sea  to  a  h^^t  of  10,840  feet,  and 
has  some  3oo  minor  cones  alone  its  flanks. 

But  all  volcanic  eruptions  do  not  proceed  from  central  orifices. 
In  Iceland  it  has  been  observed  that,  from  fissures  (Hwned  in  the 
fpround  and  extei^ing  for  long  distances,  molten  material  has  issued 
m  sudi  abundance  as  to  be  spnad  over  the  surrounding  country 
for  many  miles,  while  along  the  lines  of  fissure  small  cones  or  hillocks 
of  fragmentary  material  have  accumulated  round  more  active  parts 
of  the  rent.  There  is  reason  to  believe  that  in  the  geological  past 
this  fissure-type  of  eruption  has  repeatedly  been  developed,  as  well 
as  the  more  common  form  of  central  cones  like  Vesuvius  or  Etna. 

In  the  c^rations  erf  enstii^;  volcanoes  only  the  superficial  mani- 
festations of  volcanic  action  are  observable.  But  when  the  rocks  of 
the  earth's  crust  are  studied,  they  are  found  to  enclose  the  relics 
of  former  volcanic  eruptions.  The  roots  of  ancient  volcanoes  have 
thus  been  laid  bare  by  gecdogical  revolutions;  and  some  of  the 


subtermnean  phases  of  volcMuc  actkm  an  thereby  Kvealed  whldi 
are  wholly  concealed  in  an  active  volcano.  Hence  to  obtain  as 
complete  a  conception  as  possible  of  the  nature  and  history  of 
volcanic  action,  regard  must  be  had,  not  menfy  to  modem  vokanoes, 
but  to  the  reoDrda  of  ancient  eruptions  iriiicn  hmvt  (wen  preserved 
within  tlie  crust. 

The  substances  discharged  from  volcaaic  vents  ccmsist  of — (i) 
Gases  and  'vi^urs:  which,  diflst^ved  In  the  molten  magma  of  the 
interior,  take  the  chief  share  in  volcanic  activity.  They  include 
in  greatest  abundance  water-gas,  which  condenses  into  the  clouds 
erf  steam  so  cooKiicuoua  in  vokanic  eniptioaa.  Hydrochloric  acid 
and  sulfAuntted  hydrogra  are  likewise  plentiful,  together  with 
many  other  substances  miich,  sablimed  by  tht  high  intatud  tem- 
perature, take  a  solid  form  on  cooling  at  the  surface.  (2)  Molten 
rock  or  lava:  which  mn^  from  the  extremely  add  type  of  the 
obsidians  and  rhyc4itee  with  70  %  or  more  of  silica,  to  the  more  binic 
and  heavy  varieties  such  as  basalts  and  leucite^lavas  with  much  iron, 
and  eometime*  no  more  than  45%  of  silica.  The  specific  gravity 
of  lavas  varies  between  2-37  and  3*33,  and  the  texture  ranges  from 
nearly  pure  glass,  h'ke  obsKlian,  to  a  coarse  granitoid  oomponodt 
as  in  some  rtiyolttes.  (3)  Fragmentary  materials.  Which  are  sometimes 
discharged  in  enormous  quantity  and  dispersed  over  a  wide  extent 
<rf  country,  the  finer  particles  being  transported  by  upper  air-currents 
for  hundreds  of  miles.  These  materials  arise  either  frmn  the  exiriosion 
of  lava  by  the  sudden  expansion  of  the  disserved  vapours  and  gases, 
as  the  molten  rock  rises  to  the  surface,  or  from  the  brealdi^  up  and 
expulsion  of  portions  of  the  walls  of  the  vent,  or  of  the  lava,  which 
happens  to  liave  solidified  within  these  walls.  They  vary  from  th* 
finest  impalpable  dutt  and  adies,  through  increasing  stages  of 
coarseness  up  to  huge  "  bombs  "  torn  ft-ora  the  upper  surface  of  the 
molten  rock  in  the  vent;  and  large  blocks  of  already  solidified  lava, 
or  of  non-volcanic  rock  detached  from  the  aides  of  the  pipe  up  which 
the  eruptions  take  place. 

Nothing  is  yet  kiwwn  as  to  the  determining  cause  of  any  particnlar 
vfdcanic  eruption.  Some  vents,  like  that  of  StromboK,  in  tlie 
Mediterranean,  are  oontinnally  active,  and  liave  been  so  ever  since 
man  has  observed  them.  Others  again  have  been  only  intermittently 
in  eruption,  with  intervals  of  centuries  between  their  periods  (H 
activity.  We  are  equally  in  the  dark  as  to  what  has  determined 
the  ntes  on  which  volcanic  action  has  manifested  itsdf.  There  is 
reason,  indeed,  to  believe  that  extensive  fractures  of  the  terrestrial 
crust  have  often  |xovided  pass^es  up  which  the  vKiours,  imprisoned 
in  the  intmial  magma,  have  been  able  to  make  their  way,  aocmn- 
panied  by  other  products.  Wh«c  chains  of  volcanoes  rise  along 
definite  lines,  like  those  of  Sumatra,  Java,  and  many  other  tracts 
both  in  the  Old  and  the  New  World,  there  appears  to  be  littie  doubt 
that  their  linear  distribution  should  be  attributed  to  this  cause. 
But  where  a  volcano  has  appeared  by  itself,  in  a  region  previously 
exempt  from  volcanic  action,  the  eodstence  of  a  contributii^  fissure 
cannot  be  so  confidently  presumed.  The  study  of  certain  ancient 
volcanoes,  the  roots  of  which  have  been  exposed  by  long  denudation, 
has  shown  an  absence  of  any  visible  trace  of  their  having  availed 
themselves  erf  fractures  in  the  crust.  The  inference  has  been  drawn 
that  volcanic  energy  is  capable  of  itself  drilling  an  orifice  through  the 
crust,  probably  at  some  weaker  part,  and  ejecting  its  products  at 
the  surface.  The  source  of  thb  energy  is  to  be  sought  in  the  enormous 
expansive  force  of  the  vapours  and  gases  dissolved  in  the  magma. 
They  are  kept  in  solution  by  the  enormous  pressure  within  the  earth : 
but  as  the  lava  approaches  the  surface  and  this  pressure  Is  relieved 
these  dissolved  vapours  and  gases  rush  out  with  explosive  violence, 
blowing  the  upper  part  of  the  lava  column  into  dust,  and  allowing 
portions  of  the  liquid  mass  below  to  rise  and  escape,  either  from  the 
crater  or  from  some  fissure  which  the  vigour  of  explosion  has  opened 
on  the  side  of  the  cone.  So  gigantic  is  the  energy  of  these  pent-up 
vapours,  that,  after  a  long  period  of  vtdcamc  quiescence^  they 
sometimes  burst  forth  with  such  vierfence  as  to  blow  off  the  whole  <rf 
the  upper  part  or  even  one  side  of  a  lane  cone.  The  histoty  of 
Vesuvius,  and  the  great  eruptions  of  ICrakatoa  in  1883  and  of 
Bandaizan  in  1888  furnish  memorable  examples  of  great  volcanic 
convulsions.  It  has  been  observed  that  such  stupendous  dtscluuges 
of  aeriform  and  fragmentary  matter  may  be  attended  with  the 
emission  of  little  or  no  lava.  On  the  other  hand,  some  of  the  lai^^est 
outflovn  of  lava  have  lieen  accompanied  by  comparatively  little 
fragmentary  material.  Thus,  the  great  lava-floods  of  Iceland  in 
1783  spread  for  40  m.  away  from  their  parent  fiwure,  which  was 
mariced  only  by  a  line  <^  little  cones  of  stag. 

The  temperature  of  lava  as  it  issues  from  undei^round  has  been 
measured  more  or  less  satisfactorily,  and  affords  an  indication  of 
that  existing  within  the  earth.  At  Vesuvius  it  has  been  ascertained 
to  be  more  than  2000**  Fahr.  At  first  the  molten  rock  glows  with  a 
white  light,  which  rapidly  reddens,  and  disappeara  under  the  rugged 
brown  and  black  crust  that  forms  on  the  surface.  Underneath  this 
badly  conducting  crust,  the  lava  cools  so  sloiriy  that  columns  of 
steam  have  been  noticed  rising  from  its  sni&ce  more  than  80  yeara 
after  its  eruption. 

Considerable  alteration  in  the  topography  of  volcanic  regions 
may  be  produced  ^  by  successive  eruptions.  The  fragmentary 
materials  are  sometimes  discharged  in  such  abundance  as  to  cover 
the  ground  for  many  miles  around  with  a  deposit  of  loose  ashes, 
cinders  and  slag.    Such  a  deposit  accumulating  to  a  depth  of  many 
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feet  may  completely  bury  valleya  and  wmter-coureea,  and  thus 

greatly  affect  the  drainage.  The  coarsest  materials  accumulate 
nearest  to  the  vent  that  emits  them.  The  finer  dust  is  not  infre- 
quently hurled  forth  with  9uch  an  unpetus  as  to  be  carried  for 
thousands  of  feet  into  the  tracks  of  upper  air^currents,  whereby  it 
may  be  borne  for  hundreds  of  miles  away  from  the  vent  so  as  ulti- 
mately to  fall  to  the  ground  in  countries  far  removed  from  any  active 
volcano.  Outflows  of  lava,  from  their  greater  aolidityaod  durability, 
produce  still  more  serious  aiid  lasting  changes  in  the  external  features 
a  the  ground  over  which  they  flow.  As  they  naturally  seek  the 
lowest  levels,  they  find  their  way  into  the  channels  m  streams. 
If  they  keep  along  the  channels,  they  seal  them  up  under  a  mass  of 
compact  stone  which  the  runnti^  water,  if  not  wholly  diverted 
elsewhere,  will  take  many  long  centuries  to  cut  through.  If,  on  the 
other  hand,  the  lava  crosses  a  stream,  it  forms  a  massive  dam, 
above  which  the  water  is  ponded  back  so  as  to  form  a  lake. 

As  the  result  of  jirolonged  activitv  a  v<Jcanic  cone  is  gradually 
built  up  by  successive  outflows  ctf  uva  and  showers  of  dust  and 
stones.  These  materials  are  arranged  in  beds,  or  sheets,  inclined 
outwards  from  the  central  vent.  On  surrounding  level  ground  the 
alternating  beds  are  flat.  In  course  of  time,  deep  gullies  are  cut  on 
the  outer  ^opee  of  the  cone  by  rain,  and  by  the  heavy  showers  that 
arise  from  the  condensation  of  the  copious  discluirges  of  steam 
during  eruptions.  Aloiw  the  sides  of  these  ravines  instructive 
sections  may  be  studied  «  the  volcanic  strata.  The  lac^  rivers  of 
scune  volcanic  regions  have  likewise  eroded  vast  gnges  m  the  more 
horizontal  lavas  and  ashes  of  the  flatter  country,  and  have  thus  laid 
bare  stupendous  cliffs,  along  which  the  successive  volcanic  sheets 
can  be  seen  piled  above  eacn  other  for  many  hundred  feet.  On  a 
email  scale,  some  of  these  features  are  well  displayed  among  the 
riven  that  drain  the  volcanic  tracts  of  central  France;  on  a  great 
scale,  they  are  presented  in  the  course  of  the  Snake  river,  and  other 
streams  that  traverse  the  great  volcanic  country  of  western  Korth 
America.  Similar  volcanic  scenery  has  been  produced:  in  western 
Europe  by  the  action  of  denudation  in  dissecting  the  flat  Tertiary 
lavas  of  Scotland,  the  Faeroe  Isles  and  Iceland. 

Of  special  interest  to  the  geologist  are  those  volcanoes  which  have 
taken  their  rise  on  the  sea-bottom;  for  the  volcanic  intercalations 
among  the  stratified  formations  <A  the  earth's  crust  are  almost 
eotiiebr  of  submarine  origin.  Many  active  volcanoes  utuated  on 
islands  have  b^^n  their  eruptions  below  sea-level.  Both  Vesuvius 
and  Etna  sprang  up  on  the  floor  of  the  Mediterranean  sea,  and  have 
gradually  built  up  their  cones  into  conspicuous  parts  of  the  dry  land. 
Examples  of  a  similar  history  are  to  be  found  among  the  volcanic 
islands  of  the  Pacific  Ocean.  In  some  of  these  caaes  a  movement 
of  elevation  has  carried  the  submarine  lavas,  tuffs  and  aj^Iomerates 
above  sea-level,  and  has  furnished  opportunities  of  comparii^  these 
materials  with  those  of  recent  subaerial  origin,  and  also  with  the 
ancient  records  of  submarine  eruptions  which  have  been  preserved 
among  the  stratified  formations.  From  the  evidence  thus  supplied, 
it  can  be  shown  that  the  materials  ejected  from  modem  submarine 
volcanic  vents  closely  resemble  those  accumulated  by  subaerial 
volcanoes;  that  the  dust,  ashes  and  stones  become  intermingled  or 
interstratified  with  coral-mud.  or  other  non-volcanic  depout  of  the 
sea-bottom,  that  vesicular  lavas  may  be  intercalated  among  them 
as  on  land,  and  that  between  the  successive  sheets  of  volcanic 
wr^in,  layers  of  limestone  may  be  laid  down  which  are  composed 
chiefly,  or  wholly,  of  the  remains  of  calcareous  marine  organisms. 

Though  active  volcanoes  are  widely  distributed  over  the  slobe, 
and  are  especially  abundant  around  the  vast  basin  <^  the  Pacific 
Ocean,  tiu^  aSdd  an  incomplete  lucture  (rf  the  extent  to  which 
vt^canic  action  has  displayed  itself  on  the  surface  of  our  planet. 
When  the  rocks  of  the  land  are  attentively  studied  they  disclose 
proofs  of  that  action  in  many  districts  where  there  is  now  no  outward 
sign  of  it.  Not  only  so,  but  they  reveal  that  volcanoes  have  been  in 
eruption  in  some  of  these  districts  during  man<^  different  periods  of 
the  past,  back  to  the  beginnings  of  geological  history.  The  British 
Islands  fumi^  a  remarkable  example  of  such  a  series  of  andeitt 
eruptions.  From  the  Cambrian  period  all  through  PalaeozMc  times 
there  rose  at  intervals  in  that  country  a  succession  of  volcanic  centres 
from  some  of  which  thousands  of  feet  of  lavas  and  tuffs  were  dis- 
charged. Again  in  older  Tertiary  times  the  same  region  witnessed 
a  stupendous  outpouring  of  basalt,  the  surviving  relics  of  which 
are  more  than  3000  ft.  thick,  and  cover  many  hundreds  of  square 
miles.  Similar  evidence  is  supplied^^  in  other  countries  both  in  the 
Old  and  the  New  world.  Hence  it  is  proved  that,  in  the  geological 
paat,  volcanic  action  has  been  vigorous  at  long  intervals  on  the  same 
sites  during  a  vast  series  of  ages,  though  no  active  vents  are  to  be 
seen  there  now.  The  volcanoes  now  active  form  but  a  small  pro- 
portion of  the  total  number  which  has  appeared  on  the  surface  of 
the  earth. 

With  regard  to  the  cause  of  volcanic  action  much  has  been 
speculated,  but  little  can  be  confidently  affirmed.  That  water  tn 
the  fonn  of  occluded  gas  plays  the  chief  part  in  forcing  the  lava 
column  up  a  volcanic  chimney,  and  in  the  violent  explosions  that 
accompany  the  rise  of  the  molten  material,  is  generally  admitted. 
But  opinions  differ  as  to  the  source  of  this  water.  According  to 
some  investigators,  it  should  be  regarded  as  in  large  measure  of 
meteoric  origin,  derived  from  the  descent  of  rain  into  the  earth,  and 
its  absorption  by  the  molten  magma  in  the  interior.   Others,  con- 


tendmg  that  the  supply  so  furnished,  even  if  it  could  reach  and  be 
dissolved  in  the  magma,  would  yet  be  insufficient  to  furnish  the 
prodigious  quantity  of  aqueous  vapour  discharged  duringan  eruption, 
maintain  that  the  water  belongs  to  the  magma  itself.  They  point 
to  the  admitted  fact  that  many  substances,  particularly  metals  in 
a  state  of  fusion,  can  absorb  large  quantities  of  vapours  and  gases 
without  chemical  combination,  and  on  cooling  discharge  them  with 
eruptive  phenomena  somewhat  like  those  of  volcanoes.  This 
question  must  be  regarded  as  one  of  the  still  unsolved  problems  of 
geokjgy. 

(B)  Movements  of  the  Earth's  Crust. 

Among  the  hypogene  forces  in  geological  dynamics  an  important 
place  must  be  assigned  to  movementsof  the  terrestrial  crust.  Though 
the  expression  "  the  solid  earth  "  has  become  proverbial,  it  appears 
singularly  inappropriate  in  the  light  of  the  resuus  obtained  in  recent 
years  by  the  use  of  delicate  instruments  of  observation.  V^th  the 
facilities  supplied  by  these  instruments  (see  Seishohetbr),  it  has 
been  ascertained  that  the  ground  beneath  our  feet  is  subject  to 
continual  slight  tremors,  and  feeLle  pulsations  longer  duration, 
some  of  which  may  be  due  to  daily  or  seasonal  variadons  of  tem- 
perature, atmospheric  pressure  or  other  meteorological  causes. 
The  establishment  of  self-recording  seismometers  all  over  the  world 
has  led  to  the  dtfection  of  many  otherwise  imperceptible  idiocies, 
over  and  above  the  appreciable  earth-waves  propagated  from  earth-r 
quake  centres  of  disturbance.  Moreover,  it  has  been  ascertained 
tnat  sonie  parts  of  the  surface  of  the  Und  are  rfowly  riang,  while 
others  are  falling  with  reference  to  the  sea-level.  From  time  to 
time  the  surface  suffers  calamitous  devastation  from  earthquakes, 
when  portions  of  the  crust  under  great  strain  suddenly  give  way. 
Lastly,  at  intervals,  probably  separated  from  each  other  by  vast 
periods  time,  the  terrestrial  crust  undergoes  intense  phcation 
and  fracture,  and  is  consequently  lidged  up  into  mountain-chains. 
No  event  of  this  kind  has  been  witnessed  ^nce  man  began  to  record 
his  experiences.  But  from  the  structure  of  mountains,  as  laid  open 
by  proloi^ed  denudation,  it  is  possible  to  form  a  vivid  conception 
of  the  nature  and  effects  of  these  most  stupendous  of  all  geological 
revolutions. 

In  considering  this  department  of  geok«ical  inquiry  it  wSl  be 
convenient  to  treat  it  under  the  fdllcrwing  heads:  (i)  Sow  depres- 
sion and  upheaval;  (2)  Earthquakes;  (3)  Mountun-malring;  (4) 
Metamorphism  of  rocks. 

I.  Slow  Depression  and  Upheaval. — On  the  west  side  of  Japan 
the  land  is  believed  to  be  sinking  below  the  sea,  for  fields  are  replaced 
by  beaches  of  sand  or  shingle,  while  the  depth  of  the  sea  df  shore 
has  perceptibly  increased.  A  subsidence  (A  the  south  of  Sweden  has 
taken  plac%  in  comparatively  recent  times,  for  streets  and  foundations 
of  houses  at  successive  levels  are  found  below  high-water  mark. 
The  west  coast  of  Greenland  over  an  extent  of  more  than  600  m. 
is  sinking,  and  old  settlements  are  now  submerged.  Procrfs  of 
submergence  of  land  are  funuBhed  by  "  submerged  forests,"  and 
beds  of  terrestrial  peat  now  lying  at  various  depths  below  the  level 
of  the  sea,  of  whicn  many  examples  have  been  collected  along  the 
shores  of  the  British  Isles,  Holland  and  France.  Intercstit^evidence 
that  the  west  of  Europe  now  srands  at  a  lower  level  than  it  did  at  a 
late  geolt^ical  period  is  supplied  in  the  charts  of  the  North  Sea  and 
Atlantic,  which  show  that  the  valleys  of  the  land  are  prolonged 
under  the  sea.  These  valleys  have  been  eroded  out  of  the  rocks  by 
the  streams  which  flow  in  tnem,  and  the  depth  of  their  submerged 
portions  below  the  sea  level  affords  an  indication  of  the  extent  of  the 
subsidence. 

The  uprise  of  land  has  been  detected  in  various  parts  of  the  world. 

One  of  the  most  celebrated  instances  b  that  of  the  shores  01  the  Gulf 
of  Bothnia,  where,  at  Stockholm,  the  elevation,  between  the  yeais 
1774  and  1S75.  appears  to  have  been  48  centimetres  (iS\  in.)  in 
a  century.  But  on  the  west  side  of  Sweden,  fronting  the  Skater  Rak, 
the  coast,  between  the  years  1830  and  1870,  rose  30  centimetres, 
which  is  at  the  rate  of  00  ooitimetres,  or  nearly  a  ft.  in  a  centun^. 
In  the  region  of  the  Great  Lakes  in  the  intericH-  of  Canada  and  the 
United  States  it  has  been  ascertained  that  the  land  is  undergoing  a 
slow  tilt  towards  the  south-west,  of  which  the  mean  rate  appears  to 
be  rather  less  than  6  in.  in  a  century.  If  this  rate  of  change  should 
continue  the  waters  of  Lake  Michigan,  owing  to  ihe  progress  of  the 
tilt,  will,  in  some  500  or  600  yean,  submerge  the  city  of  Chicago, 
and  eventually  the  drainage  of  the  lakes  wm  be  diverted  into  the 
basin  of  the  Mississippi.  I^oc^ of  recent  emergence  of  landissuf^lied 
by  what  are  called  "  raised  beaches  "  or  "  strand-lines,"  that  is, 
lines  of  former  sh(»es  marlnxl  by  sheets  of  littoral  deposits,  or 
platforms  cut  by  shore-waves  in  rock  and  flanked  by  old  sea-cliffs 
and  lines  of  sea-worn  caves.  Admirable  examples  of  these  features 
are  to  be  seen  along  the  west  coast  of  Europe  from  the  south  of 
England  to  the  north  of  Norway,  These  lines  of  old  shores  become 
fainter  in  proportitm  to  their  antiquity.  In  Britain  th^  occur  at 
various  heights,  the  platforms  at  35,  50  and  100  ft.  being  wdl 
marked. 

The  cause  of  these  slow  upward  and  downward  movements  of  the 
crust  of  the  earth  is  still  imperfectly  understood.  Upheaval  might 
conceivably  be  produced  by  an  ascent  of  the  internal  magma,  and  the 
consequent  expansion  of  the  overlying  crust  by  heat;  while  depres- 
sion might  follow  any  subsidence  of  the  magma,  or  its  displacement 
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to  another  district.  If,  as  is  generany  b^ftved,  the  globe  id  st91 ' 
fXMitiactiag,  the  shrinl^ge  of  the  surface  may  cause  both  these 
movements.  Subrndence  wilt  be  iii  excess,  but  between  subsiding 
tracts  lateral  thmst  may  8^Ek»  to  push  upward  intervening  more 
Bcriid  and  stable  ground ;  but  no  sirfution  td  die  problem  yet  proposed  ; 
is  whoUy  satismctory. 

3.  Earihguakes. — Av  this  subject  is  dlacussed  in  a  separate  article 
it  will  be  sufficient  here  to  tidEe  note  of  its  more  important  geolt^cal 
bearinga  It  was  for  many  centuries  taken  for  granted  that  earth- 
duakes  and  volcanoes  are  due  to  a  common  cause.  We  have  seen , 
that  in  classical  antiquity  they  were  looked  on  as  the  results  <tf  the 
movements  of  wind  imprisoned  within  the  earth.  Long  aftor  this 
notkm  was  discarded,  tmd  a  more  edeotific  af^redation  of  volcanic 
action  was  r«ached,  it  was  stHt  thoii^t  that  eartfaqua)^  shook!  be  . 
regarded'  as  mactfestations  of  the  same  source  of  energy  a^  that 
which  displays  itself  in  volcanic  o^pdons.  It  is  true  that  earth- 
quakes are  frequent  in  districts  of  active  volcanoes,  and  they  may 
undoubtedly  be  often  due  there  to  the  explosions  of  thfe  maema, 
or  to  the  rupture  of  rocks  caused  by  its  ascent'  towards  the  sunace. 
But  mdi  diocits  ore  comparatively  local  in  their  range  and  feeble 
hi-lfieir  effects.  Theie  is  nowa  genefal  agreement  that  between  the  ! 
erwt  W*orid'*^iakii^  carthqualKs  and  volcanic  phenomena,  no 
immediate  and  intimate  relation^ip  can  be  traced,  tnough  they  may 
be  connected  in  ways  which  are  not  yet  perceived.  Some  of  the 
more  recent  great  earthquakes  on  land  have  proved  that  the  waves 
of  shock  are  produced  by  the  sudden  rupture  or  coHapse  of  rocks 
under  great  strain,'  eithti*  aloi%  lines  of  previous  fracture  or  of  new 
rents  in  the  terrestrial  crust;  luid  that  such  ruptures  may  occur  at 
a  remote  distance  from  bity  volcano.  '  Thus  the  recent  disastrous 
San  Francisco  earthquake  has  been  recognized  to  have  resulted  from 
a  slipping  c4  ground  along  the  line  of  an  old  fault,  which  has  been 
tra^  for  a  long  distance  in  California  generally  parallel  to  the 
roast.  The  position  of  this  fault  at  the  sariace  has  long  been  clearly 
followed  by  its  characteristic  tc^xwraphy.  After  the  earthquake 
these  supentdal  featuke$  were  found  to  mive  been  removed  1^  the 
same  cause  that  had  or^mted  them.  For  some  300  m.  on  the  track 
of  thb  old  fault-line  a  renewed  slippii^:  was  seen  to  hamtakeif  ^ce 
along  one  or  both  sides,  and  the  ground  at  the  surface  was  ruptured 
as  well  as  displaced  horiaoittally.  Obviously,  the  jar  occanoned  by 
the  sudden  and  simultaneous  submdence  of  a  portion  of  the  earth  s 
ctust  several  hundred  milefa  long,  must  be  far  more  serious  than 
could  be  produced  by  an  earthquake  radiatiiv  from  a  single  local 
volcanic  focus. 

From  thdr  disastrous  effects  on  buildings  and  human  lives,  an 
ex^erated  importance  has  been  imputed  to  earthquakes  as  agents 
of  geological  change.  Experience  mows  that  even  after  a  severe 
shock  vmich  may  have  destroyed  numerous  towns  and  vfflages, 
together  with  thousands  of  their  inhabitants,  the  fate  of  the  country 
has  suffered  scarcely  any  perceptible  change,  and  that,  in  the  Course 
Of  a  year  or  two,  whed  the  mined  houses  and  prostrate  trees  have 
been  cleared  away,  little  or  no  obvious  trace  of  the  catEtstrophe  may 
YemaSn.  Among  the  more  ehduriiv  records  of  a  great  earthquake 
piay  be  enumerated  (a)  landslips,  which  lay  bare  hillsides,  and  some- 
times pond  back  the  drainage  of  valleys  so  as  to  g!ve  rise  to  lakes; 
(ft)  alterations  of  the  topoffraphy,  as  in  fissuring  of  the  ground,  or  in 
the  production  of  inequalities  whereby  the  drainage  is  affected; 
new  ^iHeys  and  new  lakes  may  thus  be  formed,  while  previously 
]exfetiitg  lakes  may  be  emptied;  (c)  permaiimt  chai^  of  leveT, 
either  in  an  upwanl  or  downward  direction. 

3.  Mo»tttatn-mi.kinf. — ^TTiis  subject  Inay  be  referred  to  here  for 
the  BtrikinR  evidence  which  ft  supplies  of  the  importance  of  move- 
ments of  tne  earth's  crust  among  geological  processes.  The  structure 
of  a  great  mountain-chain  such  as  the  Alps  proves  that  the  crust 
of  the  earth  has  been  intensely  plicated,  crumpled  and  fractured. 
Vast  piles  of  sedimentaiy  strata  mive  been  folded  to  such  an  extent 
as  to  occupy  now  only  half  of  thdr  original  horizontal  extent.  This 
rompression  in  the  Case  of  the  Alps  has  been  computed  to  amount 
to  as  mudi  as  120,000  metres  or  74  English  miles,  so  that  two  points 
on  the  opposite  sides  of  that  chain  have  been  brought  by  so  much 
nearer  to  each  other  than  they  were  originally  before  the  movements. 
Besides  such'  intense  plication,  extensive  rupturing  of  the  crust  has 
taken  place  in  the  same  range  of  mountains.  Not  only  have  the 
most  ancient  rocks  been  squeezed  up  into  the  central  axis  of  the 
chain,  but  huge  dices  of  them  have  been  torn  away  from  the  main 
body,  and  thrust  forward  for  many  miles,  so  as  now  actually  to 
form  the  summits  of  mountains,  which  are  almost  entirely  composed 
of  much  younger  formations.  If  these  colossal  disturbances  occurred 
rapidly,  they  would  give  rise  to  cataclysms  of  inconceivable 
magnitude  over  the  sunace  of  the  globe.'  No  record  has  been  dis- 
covered of  such  accompanying  devastation.  But  whether  sudden 
and  violent)  or  prolonged  and  gradual,  such  stupendous  uptuminye 
of  the  crust  did  undoubtedly  take  place,  as  is  clearly  revealed  in 
innumerable  natural  sections,  which  have  been  laid  open  by  the 
denudation  of  the  crests  and  sides  of  the  mountains. 

4.  Metamorphism  of  Rocks  (see  Metamorphism). — During  the 
movements  to  which  the  crust  of  the  earth  has  been  subject,  not 
only  have  the  rocks  been  folded  and  fractured,  but  they  have  like- 
wise, in  many  regions,  acquired  new  internal  structur^,  and  have 
thus  undergone  a  process  of  "regional  metamorphism.."  This 
rearrangement  of  thdr  substance  has  been  governed  by  conditions 


which  are  ^letMbly  not  yet  ^1  noagaited,  but  among  them  we  ahou  Id 
doubtless  include  a  high  temperature,  intense  Measure,  mechanical 
movement  resulting  m  crushing,  shearing,  and  foliation,  and  the 
presence  of  water  in  their  pores.  It  is  among  igneous  rocks  that  the 
DTogresaive  sC^m  of  metamorphism  can  be  most  easily  traced. 
Thar  definite  original  rtructure  and  mineral  composition  afford  a 
starting-point  from  which  the  investigation  may  be  begun  and 
pursued.  Where  an  igneous  rock  has  been  invaded  by  metamorphic 
changes,  it  may  be  observed  to  have  been  first  broken  down  into 
separate  lentides.  the  cores  of  which  may  still  retain,  with' little  or 
no  atteratioo,  tlK  or^iinal  charac^isdc  minMals  and  crystalline 
atructure  of  the  mdc  Between  these  lenticles,  the  iMcrveaiiw 
portions  have  been  crushed  down  into  a  powder  or  paste,  which 
seems  to  have  been  squeezed  round  and  past  them,  and  shows  a 
laminated  arrangement  that  resembles  the  flow-structure  in  lavas. 
Ab  the  d^rec  oimetamarphiem  inoreases,  the  lenticles  dhninish  in 
size,  and  the  intervening  crashed  and  foUated  matrix  incredses  in 
amount,  until  at  last  it  may  form  the  entire  mass  of  the  rock.  While 
the  or^nal  minerals  are  thus  broken  down,  new  varieties  make 
their  appearance.  Of  these,  amoe^;  the  earliest  to  present  themselves 
are  usually  the  micas,  that  impart  didr  characteristic  silvery  sheen 
to  the  swfacea  of  the  folia  along  whkh  they  spread.  Youiu;er 
felspars,  as  well  as  mica,  are  developed,  and  uiere  arise  also  siUi- 
manite,  garnet,  andalusite  and  many  others.  The  texture  becomes 
more  coarsely  crystalline,  and  the  s^iwation  of  the  constituent 
min^als  more  dennite  along  the  lines  of  toliation.  From  the  finest 
silky  phyUites  a  graduation  may  be  traced  throi^b  sucoeeaively 
coarser  mica-schists,  until  we  reach  the  alaiOBt  granitic  teKture  u 
the  coarsest  gneisses. 

Regional  metamondusm  has  arisen  in  the  heart  of  mountain- 
chains,  and  in  any  otner  district  where  the  deformation  of  the  cruet 
has  been  suffideAtly  intense.  There  Is  another  type  of  alteration 
termed  "  contact-metamorfi^ism,"  which  is  developed  around 
masses  of  igneous  rock,  especially  where  these  have  been  intruded  in 
large  bosses  among  stratified  formations.  It  it  particularly  displayed 
around  masses  of  granite,  where  aandatones  ace  found  aftered  into 
quartzite,  slides  and  grits  into  schistose  compounds,  and  where  some- 
times fossils  are  still  recognizable  amoi^  the  metamorphic  nuiienk. 

mviSTON  IT— EPICENE  OR  SVPERFICIAL  ACTION 

It  is  on  the  surface  of  the  globe,  and  by  the  (^ration  of  agents 
■working  there,  that  at  present  the  chief  amount  of  visible  geo- 
logical change  is  effected.  In  conaideiing  this  branch  ol  inquizy, 
we  an  not  involved  in  a  pzelinunary  difficulty  regaxding  the  very 
nature  of  the  agencies  as  is  the  case  in  the  investigation  of' 
Plutonic  action.  On  the  contrary,  the  surface  agents  are  carrying 
on  their  wojk  under  our  very  eyes.  We  can  watch  it  in  aU  its 
stages,  measure  its  progress,  and  mark  in  many  ways  how 
accurately  it  represents  similar  changes  which,  for  long  ages 
previously,  must  have  been  effected  by  the  same  means.  But 
in  the  systematic  treatment  of  this  subject  we  encounter  a 
difficulty  of  another  kind.  We  discover  that  while  the  operations 
to  be  discussed  are  nomerom  and  readily  observable,  they  are  so 
interwoven  into  one  great  network  that  any  separation  of  them 
under  different  subdivisions  is  sure  to  be  more  or  less  artificial 
and  to  oonvey  an  etroaeows  impcession.  While,  therefore,  under 
the  unavoidfUde  necessity  of  making  ose  of  subh  a  classification 
of  subjects,  we  must  always  bear  in  miml  that  it  is  employed 
merely  for  convenience,  and  that  in  nature  superficial  geological 
action  must  be  contin^Uy  viewed  as  a  whcde,  since  the  work  of 
each  agent  has  constant  reference  to  that  of  the  others,  and  is 
not  properly  intelligible  unless  that  connexion  be  kept  in  view. 

The  movements  of  the  air;  the  evaporation  from  land  and 
sea;  the  fall  o£  rain,  hail  and  snow;  the  flow  of  rivers  and 
glaciers;  the  tides,  currents  and  waves  of  the  ocean;  the  growth 
and  decay  of  organized  existence,  alike  on  land  and  in  the  depths 
of  the  sea; — ^in  short,  the  whole  dtde  of  movement,  whiclf  is 
rontinu^y  in  progress  upon  the  suiflus  of  our  planet,  are  the 
subjects  now  to  be  examined.  It  is  desirable  to  adopt  some 
general  term  to  embrace  the  whole  of  this  range  of  inquiry.  For 
this  end  the  word  epigene  (Gr.  hd,  upon)  has  been  suggested  as 
a  convenient  term,  and  antithetical  to  hypogene  (Gr.  inrh,  under), 
or  subterranean  action. 

A  simple  arrangement  df  this  part  of  Geological  Dynamics  is 
in  three  sections: 

A.  Air. — The  infiuence  of  the  atmosphere  in  destroying  and 

forming  rocks. 

B.  Wofef.— The  geological  functions  of  the  circulation  of 

water  through  the  air  and  between  sea  and  land,  and  the 
action  of  the  sea. 
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C.  life. — The  ptrt  t«k«n  bsr  planti  and  ammalB  in  iweaervxng, 
deftroying  «  repioducfag  gnrfogical  formations. 

The  words  destructive,  lepcodnctive  and  conservative, 
employed  in  describing  the  operations  of  the  e[»geae  agents,  do 
not  necesMfily  imply  that  anything  usdol  to  man  is  destroyed, 
reproduced  or  preserved.  On  the  oontraiy,  the  destructive 
action  of  the  atmosphere  may  turn  barren  rock  into  rich  soil, 
while  its  reproductive  effects  sometimes  turn  rich  land  into 
barren  desert.  Again,  the  conservative  influence  of  ve^tation 
has  sometimes  for  centuries  retained  as  barren  morass  what 
might  otherwise  have  become  rich  meadow  or  luxuriant  wood- 
land. The  terms,  therefore,  are  used  in  a  strictly  geological 
sense,  to  denote  the  removal  and  lenlepositiott  of  material,  and 
its  agoicy  in  preserving  whM  lies  beneath  it. 

(A)  The  Air. 

As  a  gec^ogtcai  agent,  the  air  brinp  about  changes  partly  by  its 
component  eases  apd  partly  by  its  movements.  Its  destructive 
action  Is  boui  chemical  and  mechanical.  The  cbemic^  changes  are 
pn^Uy  mainly,  if  not  entirely,  due  to  the  moisture  of  the  air, 
and  particularly  to  the  eases,  vapours  and  organic  matter  which 
the  moisture  contains.  Dry  air  seems  to  have  little  or  no  ai^>redabte 
influence  in  promoting  these  reactions.  As  the  changes  in  question 
are  similar  to  those  much  more  abundantly  brought  about  oy  rain 
they  are  described  in  the  following  section  under  the  dividon  on  rain. 

Among  the  more  recognizable  mechanical  changes  effected  tn 
the  atmosphere,  one  of  considerable  importance  is  to  be  seen  in  the 
Rsult  of  great  and  rapid  changes  of  temperature.  Heat  expands 
rocks,  whue  o^d  contracts  them.  In  countries  with  a  great  annual 
range  of  temperature,  considerable  difficulty  issometimes  experienced 
in  selecting  Dullding  materials  liable  to  be  little  affected  by  the 
alternate  expansion  and  contraction,  which  prevents  the  joints  of 
masonry  from  remaining  close  and  tight.  In  dry  tropical  climates, 
where  the  days  are  intensely  hot  and  the  nights  extremely  cold,  the 
rapid^  nocturnal  contraction  produces  a  strain  so  great  as  to  rival 
frost  in  its  influence  upon  the  suriace  tit  exposed  tocxs,  disintegrating 
them  into  sand,  or  causing  them  to  crack  or  peel  off  in  steins  or 
irregular  pieces.  Dr  Livingstone  found  in  Africa  (la"  S.  lat.,  34*  E. 
long.)  that  surfaces  of  rock  which  during  the  day  were  heated  up  to 
137  Fahr.,  cooled  so  rapidly  by  radiation  at  mght  that,  unable  to 
sustain  the  strain  at  contraction,  they  spdit  and  threw  off  sharp 
ai^lar  fragments  from  a  few  ounces  to  100  or  300  lb  in  weight. 
In  temperate  regions  this  acti<m,  thoi^h  much  leas  pronounced, 
still  makes  itself  felt.  In  thf»e  climates,  however,  and  still  more  in 
high  latitudes,  somewhat  similar  results  are  brought  about  by  frost. 

By  its  motion  in  wind  tire  air  drives  loose  sand  over  rocks,  and  tn 
course  of  time  abrades  and  smoothes  them.  "  Desert  polish  "  is 
the  name  given  to  the  dmracteristic  lustrous  surtiu»  thus  imparted. 
Holes  are  said  to  be  drilled  in  window  glass  at  Cape  Cod  by  the  same 
agent^.  Cavities  are  now  and  then  hollowed  out  of  rocks  by  the 
gyration  in  them  of  little  fragments  of  stone  or  grains  of  sand  kept 
in  motion  bv  the  wind.  Hurricanes  form  important  geological 
agents  upon  land  in  uprooting  trees,  and  thus  scnnetimes  impeding 
the  drainage  of  a  country  and  giving  rise  to  the  formation  of  peat 
mosses. 

The  reproductive  action  of  the  air  arises  partly  from  the  effect 
of  the  chemical  and  mechanical  disintegration  involved  in  the 
process  of  "  weathering,"  and  partly  from  the  transporting  power 
of  wind  and  of  aerial  currents.  The  layer  of  soil,  which  covers  so 
much  of  the  surface  of  the  land,  is  the  result  of  the  decay  of  the 
underlying  rocks,  mintjled  with  mineral  matter  blown  over  the  ground 
by  wind,  or  washed  thither  by  rain,  and  with  the  mouldering  remains 
of  plants  and  animals.  The  extent  to  which  fine  dust  may  be 
transported  over  the  surface  of  the  land  can  hardly  be  realized  in 
countries  clothed  with  a  covering  of  vegetation,  though  even  there, 
in  dry  weather  during  spring,  clouds  of  dust  may  often  be  seen 
blown  away  by  wind  from  bare  ploughed  fields.  Intercepted  by  the 
leaves  of  plants  and  washed  down  to  their  roots  by  rain,  this  dust 
goes  to  increase  the  soil  below.  In  arid  climates,  where  dust  clouds 
are  dense  and  frequent,  enormous  quantities  of  fine  mineral  particles 
are  thus  borne  along  and  accumulated.  The  remarkable  deposit 
of  "  Loess,"  which  Is  sometimes  more  than  1500  ft.  thick  and  covers 
extensive  areas  in  China  and  other  countries,  is  regarded  as  due  to 
the  drifting  of  dust  by  wind.  Again  the  dunes  ot  eand  so  abundant 
along  the  inner  side  of  sandy  sea-beaches  in  many  different  parts 
of  the  worid  are  attributable  to  the  same  action. 

(B)  Waier, 

In  treating  of  the  epigenc  action  of  water  in  geological  processes 
it  will  be  convenient  to  deal  first  with  its  operations  in  traversing 
the  land,  and  then  with  those  which  it  performs  in  the  sea.  The 
circulation  of  water  from  land  to  sea  and  again  from  sea  to  land 
constitutes  the  fundamental  cause  of  most  c»  the  daily  changes  by 
/which  the  surface  of  the  land  ia  affccted. 

I.  Rain. — Rain  effects  two  kinds  of  changes  upon  the  surface  of 
the  land.    It  acts  chemically  upon  soils  and  stones,  and  sinkii^  under 


ground  condniies  a  great  series  of  nmilar  reacticMiB  there.  It  acts 
mechanically,  by  washing  away  loose  materials,  and  thus  powcffully 
affecting  the  contours  of  the  land.  Its  dieiiiical  actioa  dcpemu 
mainly  upon  the  nature  aod  proportion  of  the  substances  vfajdi*  in 
descending  to  the  euth,  it  abstracts  from  the  atmo^jherc.  Rain 
always  absorbs  a  little  air,  which,  in  addition  to  its  nitrogen  and 
ojnrgen,  contains  carbonic  acid,  and  in  minute  proportions,  sodium 
chlmide,  sulphuric  acid  and  other  ingredients,  especially  inotganic 
dust,  organic  particles  and  livii^  germs.  Probably  the  most  ceamlly 
efficient  ot  these  cmistttuents  are  oxygen,  carbomc  add  and  o^nic 
matter.  Anned  with  these  regents,  rain  effects  a  chemical  tlecom- 
position  of  the  rocks  on  which  it  falls,  and  through  which  it  sinks 
underground.  The  principal  changes  thus  {Hoduced  are  as  fodlows: 
(a)  Oxidation. — Owing  to  the  pnuninence  ctf  oxygea  in  rain-water, 
and  its  readiness  to  unite  with  any  substance  which  can  omtain 
more  of  it,  a  thin  oxidized  pellicle  is  formed  on  the  surface  many 
rocks  on  which  rain  falls,  and  this  oxidized  layer  if  not  at  once 
washed  anks  deeper  until  a  crust  is  formed  over  the  stone.  A 
familiar  illustration  ck  this  action  is  afforded  by  the  rust,  or  onde, 
which  forms  on  iron  when  exposed  to  moisture,  th<High  this  icon 
may  be  kept  long  bright  if  allowed  to  remain  screened  from  moist 
air  and  rain,  (b)  Deoxidation. — Organic  matter  having  an  affinity 
for  more  oxygen  decomposes  peraiddes  by  depriving  them  of  some 

firt  of  their  share  of  that  element  and  reducing  them  to  protoxides, 
hese  changes  are  especially  noticeable  amoi^  the  iron  oxides  so 
abundantly  diffused  among  rocks.  Hence  ram-water,  in  sinkiiv 
through  soil  and  obtaining  such  or^nic  matter,  becomes  thereby 
a  reducing  agent,  (c)  Solution. — ^This  may  take 'place  either  by  the 
simple  action  of  the  water,  as  in  the  solution  of  .  rock-salt,  or  by  the 
influence  of  the  carbonic  acid  present  in  the  rain,  (d)  Formation  of 
Carbonates.~A  familiar  example  of  the  action  of  carixtntc  acid 
in  rain  is  to  be  seen  in  the  corrosion  of  exposed  marble  slabs.  The 
carbonic  add  disscdves  sune  of  the  lime,  which,  as  a  bicarbonate, 
is  held  in  solution  in  the  carbonated  water,  but  is  deposited  again 
when  the  water  loses  its  carbonic  acid  or  evaporates.  It  is  not 
merely  carbonates,  however,  which  are  liable  to  this  kind  of  destruc- 
tion. Even  silicates  of  lime,  potash  and  soda,  combinations  existing 
abundantly  as  constituents  of  rocks,  axe  attacked;  their  silica  is 
liberated,  and  their  ^alkalis  or  alkaline  earths,  becoming  carbonates, 
are  removed  in  solution,  (e)  Hydration. — Some  minMals,  cont«ning 
little  or  no  water,  and  thovfore  called  anhydrous,  when  enwsed  to 
the  action  of  the  atmosphere,  absorb  water,  or  become  hydrous, 
and  are  then  usually  more  prone  to  further  change.  Hence  the  rocks 
of  which  they  form  part  become  disintegrated. 

Besides  the  reactions  here  enumerate,  a  conaderable  amount  of 
decay  may  be  observed  as  the  result  of  the  presence  of  sulphuric 
and  nitric  acid  in  the  air,  especially  in  that  of  large  towns  and 
manufacturing  districts,  where  much  coal  is  consumed.  Metallic 
surfaces,  as  well  as  various  kinds  of  stone,  are  there  corroded,  while 
the  mortar  of  walls  may  often  be  observed  to  be,  slowly  swdling  out 
and  dropping  off,  owing  to  the  converaoo  of  the  lime  mto  sulphate. 
Great  injury  is  likewise  done  from  A  sindUr  cause  to  marble  monu- 
ments in  exposed  gravf^ards. 

The  general  result  of  the  disintegrating  action  of  the  air  and  of 
rain,  including  also  that  of  plants  and  animals,  to  be  noticed  in  the 
sequel,  is  denoted  by  the  term  "  weathering."  The  amount  of  decay 
depends  partly  on  conditions  of  climate,  especially  the  range  of 
temperature,  the  abundance  of  moisture,  height  above  the  sea  and 
exposure  to  prevalent  winds.  Many  rocks  liable  to  be  saturated 
with  rain  and  rapidly  dried  under  a  warm  sun  are  apt  to  disintegrate 
at  the  surface  with  comparative  rapidity.  The  nature  and  progress 
of  the  weathering  are  mainly  governed  by  the  compodtion  and 
texture  of  the  rocks  exposed  to  it.  Rocks  composed  of  particles 
liable  to  little  chemical  cban^  from  the  influence  of  mdsture  are 
best  fitted  to  rtsatt  weatheni^,  provided  they  possess  sufficient 
cohesion  to  withstand  the  mecruinical  processes  of  disint^ration. 
Siliceous  sandstones  are  excellent  examples  of  this  permanence. 
Con^sting  wholly  or  mainly  of  the  durable  mineral  quartz,  they  are 
sometimes  able  so  to  withstand  decay  that  buildings  made  of  them 
srill  retain,  after  the  lapse  of  centuries,  the  chisel-marks  of  the 
builders.  Some  rocks,  which  yield  with  comparative  rapidity  to 
the  chemical  attacks  <a  moisture,  may  show  little  or  no  mark  of 
disintegration  on  their  surface.  This  is  particularly  the  case  with 
certain  calcareous  rocks.  Limestone  when  pure  is  wholly  soluble 
in  acidulated  water.  Rain  falling  on  such  a  rock  removes  some  of  it 
in  solution,  and  will  continue  to  do  so  until  the  whole  is  dissolved 
away.  But  where  a  limestone  is  full  of  impurities,  a  weathered  crust 
of  more  or  less  insoluble  particles  remains  after  the  solution  of  the 
calcareous  part  of  the  stone.  Hence  the  relative  purity  of  limestones 
may  be  roughly  determined  by  examining^  their  weathered  surfaces, 
where,  if  they  contain  much  sand,  the  grains  will  be  seen  projecting 
from  the  calcareous  matrix,  and  where,  should  the  rock  be  very 
ferruginous,  the  yellow  hydrous  peroxide,  or  ochre,  will  be  found  as 
a  powdery  crust.  In  limestones  containing  abundant  encrinttes, 
shells,  or  other  oi^nic  remains,  the  weathered  surface  commonly 
presents  the  fossils^  standing  out  in  relief.  The  crystalline  airran^ 
ment  of  the  lime  in  the  organic  structures  enables  them  to  resist 
disintegration  better  than  the  general  mechanically  aggregated 
matrix  of  the  rock.  An  experienced  fossil  collector  wflr  always 
search  well  such  weathered  sunaoes,  for  he  often  finds  there,  delicately 
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picked  out  by  the  weather,  minute  and  frail  foirib  which  are  wholly 
invisible  on  a  freshly  broken  surface  of  the  stone.  Many  rocks 
weather  with  a  thick  crust,  or  even  decay  inwards  for  many  feet  or 
yards.  Basalt,  for  example,  often  shows  a  yellowish-brown  fer- 
ruginous layer  on  its  surface,  formed  by  the  conversion  of  its  felspar 
into  kaolin,  aiul  the  removal  of  its  calcium  silicate  as  carbonate, 
by  the  hydration  of  its  olivine  and  augite  and  their  conversion  into 
serpentine,  or  some  other  hydrous  magnesian  sOicate,  and  by  the 
conver^n  of  its  magnetite  Into  limonite.  Granite  sometimes  shows 
in  a  most  remarkable  way  the  distance  to  which  weathering  can 
reach.  It  may  occasionally  be  dug  into  for  a  depth  of  30  or  30  ft., 
the  quartz  crystals  and  veins  retaining  their  original  positions,  while 
the  felspar  is  completely  k^Unized.  It  is  to  the  endlessly  varied 
effects  of  weathenng  that  the  abundant  fantastic  shapes  assumed 
by  cnws  and.  other  rocky  masses  are  due.  Most  varieties  of  rock 
have  thor  own  characteristic  modes  erf  weathering,  whereby  they 
may  be  reccnnized  even  from  a  distance.  To  some  «  these  features 
reference  wlfi  be  made  in  Part  VIII. 

The  mechanical  action  of  rain,  which  is  intimately  bound  up  with 
its  chemical  action,  consists  in  washing  off  the  fine  superhcial 
particles  of  rocks  which  have  been  corroded  and  loosened  by  the 
process  of  weathering,  and  in  thus  laying  open  fresh  pcHtions  to  the 
same  influences  of  decay.  The  detritus  so  removed  is  partly  carried 
down  into  the  soil  which  is  therebv enriched,  partly  heldin  suspension 
in  the  little  runnels  into  which  the  ratn-drt^  gather  as  they. begin 
to  flow  over  the  land,  partly  pushed  downwaras  along  the  surface 
of  sloping  ground.  A  giood  deal  of  it  finds  its  way  into  the  nearest 
broolu  ancf  rivers,  which  are  consequently  made  muddy  by  heavy 
rain. 

It  is  natural  that  a  casual  conaderatton  of  the  subject  should  lead 
to  an  impresdon  that,  thoi^h  the  general  result  of  the  fall  of  rain 
upon  a  land'surface  must  lead  to  some  amount  of  disintegration  and 
lowering  of  that  surface,  the  process  must  be  so  slow  and  slight  as 
hardly  to  be  considered  of  much  importance  among  geolc%;ical 
operations.  But  further  attention  will  show  such  an  impression  to 
be  singularlv  erroneous.  It  loses  sight  of  the  fact  that  a  chat^e 
which  may  be  hardly  appreciable  withia  a  human  lifetime,  or  even 
mthtn  the  comparativdy  brief  span  of  gec^mical  time  embraced  in 
the  compass  of  human  history,  may  nevertheless  become  gigantic 
in  its  results  in  the  course  of  immenselv  protracted  periods.  An 
instructive  lesson  in  the  erosive  action  01  rain  may  be  found  in  the 
pitted  and  channelled  surface  of  ground  lying  under  the  drip  of  the 
eaves  of  a  cottage.  The  fragments  of  stone  and  pebbles  of  gravel 
that  form  i»rt  of  the  soil  can  there  be  seen  sticking  out  of  the  ground, 
because  being  hard  they  renst  the  impetus  otthe  falling  drops, 
protecting  for  a  time  the  earth  beneath  them,  white  that  which 
surrounded  and  covered  them  is  washed  away.  From  this  familiar 
illustration  the  observer  may  advance  through  every  stage  in  the 
disappearance  of  material  which  once  covered  the  surface,  until  he 
comes  to  example  where  once  continuous  and  thick  sheets  of  solid 
rock  have  been  reduced  to  a  few  fragments  or  have  been  entirely 
removed.  Since  the  whole  bnd  sunace  over  which  rain  falls  is 
exposed  to  this  waste,  the  superficial  covering  of  decayed  rock  or 
son,  as  Huttott  insisted,  is  constantly,  though  imperceptibly,  travel- 
ling outward  and  downward  to  the  sea.  In  this  process  of  transport 
rain  is  an  important  carrying  agent,  while  at  the  same  time  it  serves 
to  connect  the  work  of  the  other  disintegrating  forces,  and  to  make 
it  conducive  to  the  general  degradation  of  the  land.  Though  this 
decay  is  general  and  constant,  it  is  obviously  not  unifwm.  In  some 
places  where,  from  the  nature  of  the  rock,  from  the  flatness  of  the 
ground,  or  from  other  causes,  rain  works  under  great  difficulties, 
the  rate  of  waste  may  be  extremely  slow.  In  other  places  it  may 
be  rapid  enough  to  be  appreciable  from  year  to  year.  A  survey  of 
this  department  of  geol<^ic£Ll  activity  shows  bow  unequal  wasting 
by  rain,  combined  with  the  operations  of  brooks  and  rivers,  has 
produceid  the  details  of  the  present  relief  of  the  land,  those  tracts 
where  the  destruction  has  been  greatest  formir^  hollows  and  valleys, 
others,  where  it  has  been  less,  rising  into  ridges  and  hills  (Part  VIII.). 

Rain-action  is  not  merely  destructive,  but  is  ziccompanied  with 
reproductive  eflrects,  chief  of  which  is  the  formation  of  soil.  In 
favourable  situations  it  has^thered  together  accumulations  of  loam 
and  earth  from  neighbouring  higher  ground,  such  aa  the  "  brick- 
earth,"  "  head,"  and  "  rain-wash  "  of  the  south  of  England — earthy 
depoat&  sometimea  full  of  angular  stones,  derived  from  the  subaerial 
waste  of  the  rocks  of  the  ne^bourhood. 

2.  Underground  Water. — Of  the  rain  which  falls  upon  the  land 
one  portion  flows  off  into  brooks  and  rivers  by  which  the  water  is 
conducted  back  to  the  ocean;  the  larger  part,  however,  sinks  into 
the  ground  and  disappears.  It  is  this  latter  part  which  has  now 
to  be  considered.  Over  and  above  the  proportion  of  the  rainfall 
which  is  absorbed  by  livitw  vegetation  aiid  oy  the  sml,  there  u  a 
continual  filteting  down  of  the  water  from  the  surface  into  the  rocks 
that  lie  below,  where  it  partly  lodges  in  pores  and  interstices,  and 
partly  finds  its  way  into  subterranean  jomts  and  fissures,  in  which 
It  performs  an  unae^ground  circulation,  and  ultimately  issues  once 
more  at  the  surface  in  the  form  of  springs  [q-v.).  In  the  course  of 
this  circulation  the  water  performs  an  unportant  ^;eolc^^l_  task. 
Not  only  carryii^  down  with  it  the  substances  which  the  rain  has 
abstracted  from  the  air,  but  obtainii^  more  acids  and  organic 
matter  from  the  soil,  it  is  enabled  to  effect,  chemical  changes  in  the 


rocks  underneath,  and  cspecafrt  k 

calcareous  formations.  So  nrnrefa  , 
in  some  places  that  the  sprii^  whicL  . . 
there  to  evaporate  and  lose  some  aL  dkt  ' 
dissolved  lime  than  they  can  hold.  Z^. 
in  the  form  of  calcareous  tuff  or  oaus 
waters  issue  with  a  large  proportioa  vi  m^, 
form  deposits  of  ochre.    The  variow  rn  J 


f  different  countries:  (l) 
the  sun  and  winds  areas 
•  o  under  trees,  or  which, 
mpests.    It  is  supposed 
inds  formerly  existing 
lecn  in  part  the  cause 
V  drainage,  wherebjr 
the  evaporation  is 


made  use  of  for  the  mitigation  or  cure  v  md  some  increase 

pcrties  to  the  various  salts  which  they  W»  ■  other  processes 

underground.  As  the  result  of  prolo^d  k*^..  ''  and  oog  Into 
limestone  districts,  passages  and  caves  (§4  ^h  green  crops 

width  and  length,  are  formed.  When  these  ut  msJ" 
roofs  sometimes  fall  in  and  engulf  brooks      <  -re  with  the 

flow  for  some  way  undei^^und  until  the  tuaaiH.^  infall  man 
again  to  daylight  on  some  lower  ground.  '  pcrations 

Besides  its  chemical  activity  water  exerts  aoM*  thereby 
rocks  a  mechanical  influence  which  leads  to  iniMr^*  "^"^ 
the  topography  of  the  surface.    In  removing  iXT  im:^ 
either  in  solution  or  as  fine  Bediment,it  sometimes  Iwwti.  the 
offnrerlyingmassesof  rock  which  may  ultimately  giv«»«'*  '  to 

ground,  and  rush  down  the  declivities  in  the  fom  ^  '  "^S 
These  destructive  effects  are  specially  frequent  on  the  -i^^  ^  ^; 
in  mountainous  countries  and  on  lines  of  sea-cliff. 

3.  Brooks  and  Rivers. — ^As  geological  ^enta  the  ruMMv  » 
on  the  face  <4  ^  the  land  play  an  important  put  uT 
char^;e8.  Like  rain  and  springs  they  have  both  a  chenu:^  * 
mechanical  action.   The  latter  receives  most  attention,  u  , 
doubtedly  is  the  more  important;  but  the  former  ought  nut  v  ^ 
omitted  in  any^  survey  <a  the  general  waste  of  the  evth's  »urw7 
The  water  of  rivers  must  possess  the  powers  of  a  chemical  tut^trir 
like  rain  and  springs,  thoi^h  its  actual  work  in  this  reqiect  caa  u 
less  easily  measured,  seeing  tha.t  river  vrsiter  is  directly  derived  (m« 
rain  and  springs,  arid  necessarily  contains  in  solution  mineral  sub- 
stances supplied  to  it  by  them  and  not  by  its  own  operation.  Never- 
theless, it  is  sometimes  easy  to  prove  that  streams  dissolve  chenucaQy 
the  rocks  of  their  chaim^.  Thus,  in  limestone  districts  the  base 
of  the  cliffs  of  river  ravines  may  be  found  eaten  away  into  tunnels^ 
arches,  and  overhangir^  protections,  presenting  in  their  smooth 
surfaces  a  great  contrast  to  uie  angular  jointed  faces  of  the  same 
rock,  where  now  exposed  to  the  influence  only  of  the  weatha  on  the 
higher  parts  of  the  cliff. 

The  mechanical  action  of  rivers  consists  (a)  in  transporting  mud, 
satid,^  gravel  and  blocks  of  stone  from  higher  to  lower  lev£;  (fr) 
in  using  these  loose  materials  to  widen  and  deepen  thdr  channels 
by  erosion;  (c)  in  depositing  their  load  of  detritus  wherever  possible 
and  thus  to  make  new  geolodcal  formations. 

(a)  Transporting  Power.— -River-water  is  distinguished  from  that 
of  springs  by  being  less  transparent,  because  it  contains  more  or  less 
mineral  matter  in  suspenuon,  derived  mainly  from  what  is  washed 
down  by  rain,  or  earned  in  by  brooks,  but  partly  also  from  the 
abrawon  of  the  water4:hanitels  by  the  eronve  action  ot  the  rivers 
themselves.  The  progress  of  this  burden  of  detritus  may  be  instruc- 
tively followed  from  the  mountain-tributaries  of  a  river  down  to 
the  mouth  of  the  main  stream.  In  the  high  grounds  the  water- 
courses may  be  observed  to  be  choked  with  large  fragments  of  rock 
disengaged  from  the  cliffsand  crags  on  either  side.  Traced  downwards 
the  blocks  are  seen  to  become  gradually  smaller  and  more  rounded. 
They  are  ground  against  each  other,  and  upon  the  rocky  ndes  and 
bottom  of  the  channel,  gettii^  more  and  more  reduced  as  they 
descend,  and  at  the  same  time  abrading  the  rocks  over  or  against 
which  they  are  driven.  Hence  a  great  deal  of  debris  is  produced, 
and  is  swept  along  by  the  onward  and  downward  movement  of  the 
water.  The  finer  portions,  such  as  mud  and  fine  sand,  are  carried 
in  suspension,  and  impart  the  characteristic  turbidity  to  river- 
water;  the  coarser  sand  and  gravel  are  driven  along  the  river- 
bottom.  The  proportion  of  suspended  mineral  matter  has  been 
ascertained  with  more  or  less  precisioii  for  a  number  of  rivers.  As 
an  illustrative  example  of  a  river  draliung  a  vast  area  with  different 
climates,  forms  of  surface  and  geological  structure  the  Misusmppi 
may  be  cited.  The  average  proportion  of  sediment  in  Its  water  was 
ascertained  by  Humphreys  and  Abbot  to  be  ^Aw  by  weight  or 
xsW  by  volume.  These  engineers  found  that,  in  addidon  to  thia 
su^iended  nuterial,  coarse  detritus  is  constantly  bans  pushed 
forward  along  the  bed  of  the  river  into  the  Gulf  (»  Mexico,  to  an 
amount  which  they  estimated  at  about  750,000,000  cubk  ft.  of 
sand,  earth  and  gravel;  they  concluded  that  the  Misusuppi  carries 
into  the  gulf  every  year  an  amount  of  mechanically  transported 
sediment  sufficient  to  make  a  prism  one  square  mile  in  area  and 
268  ft.  in  he^ht. 

(b)  Examtine  Power.— It  is  by  means  of  the  sand,  gravd  and 
stones  which  they  drive  against  the  sides  and  bottoms  of  their 
channels  that  streams  have  hollowed  out  the  beds  in  which  they 
flow.  Not  only  is  the  coarse  detritus  reduced  in  size  by  the  friction 
of  the  stones  against  each  other^  but,  at  the  same  time,  these  materials 
abrade  the  rocks  against  which  they  are  driven  by  the  current. 
Where,  owing  to  the  shape  of  the  bottom  of  the  channel,  the  stones 
are  caught  in  eddies,  and  are  k^t  whirling  round  there,  they  become 
more  and  more  worn  down  themselves,  and  at  the  same  time  scour 
out  basin-shaped  cavities,  or  "  pot-holes,"  in  the  solid  rock  below. 
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Hie  uneven  bed  of  a  swiftly  flowing^  stream  may  in  this  way  be 
honeycombed  with  such  eroded  basins  which  coalesce  and  thus 
appreciably  lower  the  surface  of  the  bed.  The  steeper  the  channel, 
other  conditions  being  equal,  the  more  rapid  will  be  the  erosion. 
Geolwical  structure  abo  affects  the  character  and  rate  of  the  excava- 
tion. Where  the  rocks  are  so  arranged  as  to  favour  the  formation 
and  persistence  (tf  a  waterfall,  a  loi^  chasm  may  be  hollowed  out 
like  that  of  die  -Niagara  below  the  falls,  where  a  hard  thick  bed  of 
nearly  flat  Hmestone  lies  on  softer  and  more  easily  eroded  shales. 
The  latter  are  scooped  out  from  underneath  the  limestone,  which 
from  time  to  time  breaks  off  in  large  masses  and  the  waterfall 
gradually  retreats  up  stream,  while  the  ravine  is  proportionately 
lengthened.  To  the  excavating  power  of  rivera  the  origin  of  the 
vaUey  systems  (rf  the  dry  land  must  oe  mainly  asngned  (see  Part  VI 1 1 .) . 

(c)  Iteprodueliive  Power. — So  long  as  a  stream  flows  over  a  steep 
declivity  its  velocity  suffices  to  keep  the  sediment  in  suspension, 
but  when  from  any  cause,  such  as  a  diminution  of  slope,  the  velocity 
is  checked,  the  transporting  power  is  lessened  ana  the  sediment 
begins  to  fall  to  the  bottom  and  to  remain  there.  Hence  various 
river-formed  or  "  edluvial "  deposits  are  laid  down.  TTiese  some- 
times cover  connderable  spaces  at  the  foot  (rf  mountains.  The 
floors  of  valleys  are  strewn  mth  detritus,  and  their  level  may  thereby 
be  sensibly  raised.  In  floods  the  ground  inundated  on  either  side 
of  a  stream  intercepts  some  part  of  the  detritus,  which  is  then  spread 
over  the  flood-iilain  and  gradually  heightens  it.  At  the  same  time 
the  stream  continues  to  erode  the  channd,  and  ultimately  is  unable 
to  reach  the  old  flood-plain.  It  consequently  forms  a  new  plain  at 
a  tower  level,  and  thus,  by  degrees,  it  comes  to  be  flanked  on  either 
side  by  a  series  of  successive  terraces  or  platforms,  each  of  which 
marks  one  of  its  former  levels.  Where  a  river  enters  a  lai^e  body  of 
water  its  cQrrent  is  checked.  Some  of  its  sediment  is  consequently 
dropped,  and  by  slow  accumulation  forms  a  delta  ig.v.).  On  land, 
every  lake  in  mountain  districts  furnishes  instances  of  this  kind  of 
alluvium.  But  the  mxM  important  deltas  are  those  formed  in  the 
sea  at  the  mouths  of  the  larger  rivers  of  the  globe.  Off  many  coast- 
lines the  detritus  washed  from  the  land  gathers  into  bars,  which 
enclose  kiQg  strips  of  water  more  or  less  completely  separated  from 
the  sea  outside  and  known  as  lagoons.  A  chain  of  such  tagoon- 
iMtrriers  stretches  for  hundreds  of  miles  round  the  Gulf  of  Mexico 
and  the  eastern  shores  of  the  United  States. 

4.  Lakei. — These  sheets  of  water,  considered  as  a  whde,  do  not 
belong  to  the  normal  system  of  drainage  on  the  Und  whereby  valleys 
are  excavated.  On  the  contrary  they  are  exceptional  to  it;  for 
the  constant  tendency  running  water  is  to  fill  them  up,  or  to  drain 
them  by  wearing  down  the  barriers  that  contain  them  at  their 
outflow.  Some  ofthem  are  referable  to  movements  of  the  terrestrial 
crust  whereby  depressions  arise  on  the  surface  of  the  land,  as  has 
been  noted  after  earthquakes.  Others  have  arisen  from  solution 
such  as  that  of  rock-salt  or  of  limestone,  the  removal  of  which  by 
underground  water  causes  a  subudence  of  the  ground  above.  A 
third  type  of  lake-basin  occurs  in  r^ions  that  are  now  or  have  once 
been  subject  to  the  erosive  action  a  glaciers  (see  under  next  sub- 
division, Terrestrial  Ice).  Many  small  lakes  or  tarns  have  been 
caused  by  the  deposit  of  debris  across  a  valley  as  by  landslips  or 
moraines.  Considered  from  a  geological  point  of  view,  lakes  pertorm 
an  important  function  in  regulating  the  drainage  of  the  ground  below 
their  outfall  and  diminishing  the  destructive  effects  of  floods,  in 
iiltering  the  water  received  from  their  affluent  streams,  and  _  in 
providing  undisturbed  areas  of  deposit  in  which  thick  and  extensive 
lacustrine  formations  may  be  accumulated.  In  the  inland  basins 
of  some  dnr climates  the  lalcesare  salt,  owing  to  excess  of  evaporation, 
and  their  bottoms  become  the  ntea  of  chemical  defmsits,  particularty 
of  chlorides  of  sodium  and  magneuum,  and  calcium  sulphate  and 
carbonate. 

5.  Terrestrial  Ice. — ^Each  of  the  forms  assumed  by  frozen  water 
has  its  own  characteristic  action  in  geological  processes.  Frost  has 
a  powerful  influence  in  breaking  up  anTap  strils  and  surfaces  of  stone 
in  the  pores  or  cracks  of  which  hioisture  has  lodged.  The  water  in 
freezing  eniands,  and  in  so  doing  pushes  asunder  the  component 
particles  of  soU  or  stone,  or  widens  the  space  between  the  walls  of 
joints  or  crevices.  When  the  ice  melts  the  loosened  grains  remain 
apart  ready  to  be  washed  away  by  rain  or  blown  off  by  wind,  while 
by  the  widening  of  joints  lai^  blocks  of  rock  are  detached  from 
the  faces  of  cliffs.  Where  rivers  or  lakes  are  frozen  over  the  ice 
exerts  a  marked  pressure  on  their  banks;  and  when  it  breaks  up 
large  sheets  of  it  are  driven  ashore,  pushing  up  quantities  oS  gravel 
and  stones  above  the  level  of  the  water.  The  piling  up  of  the  dis- 
rupted ice  against  obstructions  in  rivers  ponds  back  the  water,  and 
often  leads  to  destructive  floods  when  the  ice  barriers  break.  Where 
the  ice  has  formed  round  boulders  in  shallow  water,  or  at  the  bottom 
("  anchor-ice  "),  it  may  lift  these  up  when  the  frost  gives  way, 
and  may  transport  them  for  some  distance.  Ice  formed  in  the 
atmosphere,  ana  descending  to  the  ground  in  the  form  of  hail,  often 
causes  great  destruction  to  vegetation  and  not  infreaucntly  to 
animal  fife.  Where  the  frozen  moisture  reaches  the  earth  as  snow, 
it  serves  to  protect  rock,  soil  and  vegetation  from  the  effects  of 
frost;  but  on  sloping  ground  it  is  apt  to  give  rise  to  destructive 
avalanches  or  landslips,  while  indirectly,  by  its  rapid  melting,  it 
may  cause  serious  floods  in  rivers. 

But  the  most  stiikii^  gecAofpai  woric  performed  by  terrestrial 


ice  is  that  achieved  by  glaciera  (q.v.)  and  ice-sheets.  These  vast 
masses  of  moving  ice,  when  they  descend  from  mountains  where  the 
steeper  rocks  are  clear  of  snow,  receive  on  their  surface  the  debris 
detached  by  frost  from  the  declivities  above,  and  bear  these  materials 
to  lower  levels  or  to  the  sea.  Enormous  quantities  of  rock-nibbbh 
ate  thus  transported  in  the  Alps  and  other  hi^h  mountain  ranges. 
When  the  ice  retreats  the  boulden  carried  by  it  are  dropped  where 
it  melts,  and  left  there  as  memorials  of  the  former  extension  of  the 
glaciers.  Evidence  of  this  nature  proves  the  much  wider  extent  of 
the  Alpine  ice  at  a  comparatively  recent  geological  date.  It  can 
also  be  shown  that  detritus  from  Scandinavia  has  been  ice-borne  to 
the  south-east  of  England  and  far  into  the  heart  of  Europe. 

The  ice,  by  means  of  grains  of  sand  and  pieces  of  stone  which  it 
drags  along;  scores,  scratches  and  polishes  the  surfaces  erf  rock 
underneath  it,  and,  in  this  way,  produces  the  abundant  fine  sediment 
that  gives  the  characteristic  milky  appearance  to  the  rivers  that 
issue  from  the  lower  ends  of  gl^iera.  By  such  long-continued 
attrition  the  rocks  are  worn  down,  portions  of  them  of  softer  nature, 
or  where  the  ice  acts  with  especial  vigour,  are  hollowed  out  into 
cavities  which,  on  the  disapp^rance  of  the  ice,  may  be  filled  with 
water  and  become  tarns  or  lalces.  Rocks  over  which  land-ice  has 
passed  are  marked  by  a  peculiar  smooth,  flowing  outline,  which 
forms  a  contrast  to  the  more  ru^^  surface  produced  by  cwdinary 
weathering.  _  They  are  covered  with  groovings,  which  range  from 
the  finest  striae  left  by  sharp  grains  of  sand  to  deep  ruts  ground  out 
by  blocks  of  stone.  Tne  trend  of  these  markings  shows  the  direction 
in  which  the  ice  flowed.^  By  their  evidence  the  position  and  move- 
ment of  former  glaciers  in  countries  from  which  the  ice  has  enthrely 
vanished  may  be  clearly  determined  (see  Glacial  Period). 

6.  The  Sea. — ^The  physical  features  of  the  sea  are  discussed  in 
separate  articles  (see  Ocean  and  Oceahographt).  The  sea  must 
be  regarded  as  the  great  regulator  of  temperature  and  climate  over 
the  globe,  and  as  thus  exerting  a  profound  influence  on  the  distribu- 
tion of  plant  and  animal  life.  Its  distinctly  geological  work  is  partly 
erosive  and  partly  reproductive.  As  an  eroding  f^ent  it  must  to 
some  extent  effect  chemical  decompositions  in  the  rocks  and  sedi- 
ments over  which  it  spreads:  but  tnese  chaises  have  not  yet  been 
satisfactorily  studied.  Undoubtedly,  its  chief  destructive  power 
is  of  a  mechanical  kind,  and  arises  from  the  action  of  its  waves  in 
beating  upon  shore-cliffs.  By  the  alternate  compression  and 
ejcpansion  of  the  air  in  crevices  of  the  rocks  on  which  heaw  breakera 
fan,  and  by  the  hydraulic  pressure  which  these  masses  of  sea-water 
exert  on  the  walls  of  the  fissures  into  which  they  rush,  large  masses 
of  rock  are  loosened  and  detached,  and  caves  and  tunnels  are  drilled 
along  the  base  of  sea-clifh.  Proha'bly  still  more  efficacious  are  tlie 
blows  of  the  loose  shingle,  which,  caught  up  and  hurled  forward  by 
the  waves,  falls  with  great  force  upon  the  shore  rocks,  battering 
them  as  with  a  kind  of  artillery  until  they  are  worn  away.  The 
smooth  surfaces  of  the  rocks  within  reach  of  the  waves  contrasted 
with  their  angular  forms  above  that  limit  bear  witness  to  the  amount 
of  waste,  whue  the  rounded  forms  ai  the  boulders  and  shingle  show 
that  they  too  are  b^ng  continually  reduc^  in  size.  Thus  the  sea, 
by  its  action  on  the  coasts,  produces  much  sediment,  ^irfiich  is  swept 
away  by  its  waves  and  currents  and  strewn  over  its  floor.  Besides 
this  material,  it  is  constantly  receiving  the  fine  silt  and  sand  carried 
down  by  rivera.  As  the  floor  of  the  ocean  is  thus  the  final  receptacle 
for  the  waste  of  the  land,  it  becomes  the  chief  era  on  the  surrace  of 
the  globe  for  the  accumulation  of  new  stratified  formations.  And 
such  has  been  one  of  its  great  functions  since  the  beginning  of 
geological  time,  as  is  proved  by  the  roclci  that  form  the  visible  pert 
of  the  earth's  crust,  and  consist  in  great  part  of  marine  deponts. 
Chemical  precipitates  take  jplace  more  especially  in  enclosed  parts 
of  the  sea,  where  concentration  of  the  water  by  evaporation  can  take 
place,  and  where  taycre  of  sodium  chloride,  calcium  sulphate  and 
carbonate,  and  other  salts  are  laid  down.  But  the  chief  marine 
accumulations  are  of  detriral  origin.  Near  the  land  and  for  a  variable 
distance  extendii^  sometimes  to  300  or  Aoo  m.  from  shore  the 
deposits  consist  chiefly  of  sediments  derived  from  the  waste  (rf  the 
land,  the  finer  silts  beii^  transported  farthest  from  their  source. 
At  greater  depths  and  distances  the  ocean  floor  receives  a  slow  deposit 
of  exceedingly  fine  clay,  which  is  believed  to  be  derived  from  the 
decomposition  of  pumice  and  volcanic  dust  from  insular  or  sub- 
marine volcanoes.  Wide  tracts  of  the  bottom  are  coverwi  with 
various  forms  of  ooxe  derived  from  the  accumulation  of  the  remains 
of  minute  organisms.  , 

(C)  Life. 

Among  the  agents  by  which  geolc^cal  changes  are  carried  on 
upon  the  surface  of  the  zlobe  living  organisms  must  be  enumerated. 
Both  plants  and  animals  co-operate  with  the  inorganic  agents  in 
promoting  the  degradation  of  tne  land.  In  some  cases,  on  the  other 
hand,  they  protect  rocks  from  decay,  while,  by  the  accumulation  of 
thdr  remans,  they  give  rise  to  extensive  formations  both  upon  the 
land  and  in  the  sea.  Their  operations  may  hence  be  described  as 
alike  destructive,  conservative  and  reproductive.  Under  this  head- 
ing also  the  influence  of  Man  as  a  geological  a^ent  deserves  notice. 

(a)  Plants. — ^Vegetation  promotes  tne  disintegration  of  rocks  and 
soil  in  the  following  ways:  (1)  By  keeping  the  surfaces  of  stone 
moist,  and  thus  promoting  both  mechanical  and  chemical  dissolution, 
as  is  especially  shown  l:^  liverworts,  mosses  and  other  moisture- 
loving  plants.   (3)  By  produdiv  through  their  deu^  carbonic  and 
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other  acids,  which,  together  with  decaying  organic  matter  taken  up 
by  passing  moisture,  become  potent  in  effecting  the  chemical  decom- 
position of  rocks  and  in  promoting  the  disint^ration  of  soils.  (3) 
By  inserting  their  roots  or  branches  between  joints  of  rock,  which 
are  thereby  loosened,  so  that  large  slices  may  be  eventually  wedged 
08.  (a)  By  attractit^  rain,  as  tuck  woods,  forests  and  peat-mossea 
dot  ana  thus  accelerating  the  general  waste  of  a  country  by  running 
water.  (5)  By  promotii^  the  decay  of  diseased  and  dead  plants  and 
animals,  as  when  fungi  overspread  a  damp  rotting  tree  or  the  carcase 
of  a  dead  animal. 

That  plants  also  exert  a  conservative  influence  on  the  surface  of 
the  land  is  shown  in  various  ways.  (l)  The  formation  of  a  stratum 
of  turf  protects  the  soil  and  rocks  underneath  from  being  rapidly 
disint^Bted  and  washed  away  by  atmospheric  action.  (3)  Many 
plants,  even  without  forming  a  layer  of  turf,  serve  by  their  roots  or 
mandies  to  protect  the  loose  sand  or  soil  on  which  they  grow  from 
being  removed  by  wind.  The  common  sand-carex  and  ottier  arenace- 
ous plants  bind  the  loose  sand-dunes  of  our  coasts,  and  give  them  a 
permanence,  which  would  at  once  be  destroyed  were  the  sand  laid 
bare  again  to  storms.  The  growth  of  shrubs  and  Ivushwood  along 
the  course  of  a  stream  not  only  keeps  the  alluvia  banks  from  beii^ 
80  easily  undermined  and  removed  as  woiUd  otherwise  be  the  case, 
but  serves  to  arrest  the  sediment  in  floods,  filtering  the  water  and 
thereby  adding  to  the  height  of  the  flood  plain.  Some  marine 
plants,  like  the  calcareous  nuUipores,  afford  protection  to.  shore 
rocks  by  covering  them  with  a  hard  incrustation.  The  tangles  and 
smaller  Fud  which  grow  abundantly  on  the  littoral  zone  break  the 
force  <A  the  waves  or  dinuniah  the  effects  of  ground  swelL  (4) 
Forests  and  brushwood  (>rotect  the  soil,  especially  on  dopes,  from 
beuw  washed  away  by  rain  or  ploughed  up  oy  avalanches. 

Plattts  fMintribute  by  the  e^gregation  of  their  remains  to  the 
formation  of  stratified  deposits.  Some  marine  algae  which  secrete 
carbonate  of  lime  not  only  Micrust  rocks  but  give  rise  to  sheets  of 
submarine  limestone.  An  analogous  part  is  played  in  fresh-water 
lakes  by  various  lime-secreting  plants,  such  as  thtura.  Long-con- 
tinued growth  of  vegetation  has,  in  some  r^ons,  produced  thick 
accumulatiotts  of  a  dark  loam,  as  in  the  black  cotton  soil  {rtgur)  of 
India,  and  the  black  earth  {tckemozom)  of  Russia.  Peat-mosses 
are  formed  in  temperate  and  arctic  climates  by  the  growth  of  marsh- 
loving  plants,  ^metimee  to  a  thickness  of  ^  or  50  ft.  In  trocHcal 
regions  the  mangrove  swamps  on  low  moist  shores  ioxm  a  dense 
jui^le,  sometimes  20  m.  broad,  which  protects  these  shores  from  the 
sea  untU,  by  the  arrest  of  sediment  and  the  constant  contribution  of 
decayed  vegetation,  the  opongy  ground  is  at  last  turned  into  firm 
soil.  Some  plants  (diatoms)  can  abstract  silica  and  biuld  it  into 
their  framework,  so  that  their  remains  form  a  siliceous  deposit  or 
oose  which  covers  spaces  of  the  deep  sea-floor  estimated  at  more 
than  ten  millions  of  square  miles  in  extent. 

(ft)  Ani$nals. — ^These  exert  a  destructive  influence  in  the  following 
ways:  (i)  By  seriously  affectiiur  the  compodtion  and  anangement 
of  the  vegetable  bdU.  Worms  briiv  up  the  lower  portions  of  the 
■oil  to  the  surface,  and  while  thus  pranoting  its  fertility  increase 
its  liability  to  be  washed  away  by  rain.  Burrowing  animals,  by 
throwing  up  the  soil  and  subsoil,  expose  these  to  be  dned  and  Uown 
away  by  the  wind.  At  the  same  time  their  subterranean  passages 
serve  to  drain  off  the  superficial  water  and  to  injure  the  atabiuty 
of  the  surface  of  the  ground  above  them.  In  Britain  the  mole  and 
rabbit  ane  foouliar  examples  (a)  By  intefferiag  with  or  even  divert- 
ing the  flow  of  streams.  Thus  beaver-dams  week  the  current  of 
watercourses,  intercept  floating  materials,  and  sometimes  turn 
streams  into  new  channels.  The  embankments  of  the  Mississimi 
are  sometimes  weakened  to  such  an  extent  by  the  burrowinga  of  the 
cray-fish  as  to  give  way  and  allow  the  river  to  inundate  the  sur- 
rounding country,  ^milar  results  have  hai^ned  in  Europe  from 
subterranean  operations  of  rats.  (3)  Somt  mollusca  bore  into  stone 
or  wood  and  by  the  number  of  contiguous  perforatioos  greatly 
weaken  the  material.  (4)  Many  animals  exercise  a  ruinously 
destructive  influence  upon  vegetation.  Of  the  aumerous  plagues 
■of  this  kind  the  locust,  phylloxera  and  CoWado  beetle  may  be  cited. 

The  most  important  geological  function  perfumed  by  animals  is 
the  formation  01  new  deposits  out  of  their  remains.  It  is  chiefly  by 
the  lower  grades  of  the  animal  kingdom  that  this  work  is  accom- 
plished, especially  by  mt^Iuscs,  corals  and  Coraminifera.  Shell-banks 
are  formed  abundantly  in  such  comparatively  shallow  and  endoeed 
basins  as  that  of  the  North  Sea,  and  on  a  much  more  extensive  scale 
on  the  floor  <tf  the  West  Indian  seas.  By  the  coral  polyps  thick 
masses  of  limestones  liave  been  built  up  in  the  warmer  seas.f^  the 
{flobe  (see  Coral  Rbbps).  The  floor  of  the  Atlantic  and  other  oceans 
IS  covered  with  a  fine  calcareous  oose  derived  mainly  from  the 
remains  of  foraminifera,  while  in  other  regions  the  bottom  ^om  a 
sttioeoua  oose  formed  almost  eirtirely  w  radtolaxia.  Vertebrate 
«ntm^  e^ve  rise  to  pbosphattc  deposits  formed  sometuues  of  their 
excrement,  as  in  guano  and  coprolites,  sometimes  of  an  accumulation 
of  their  bones. 

Jc)  Man. — No  survey  of  the  geological  workii^  of  plant  and 
animal  life  upon  ths  surface  of  the  globe  can  be  complete  which  does 
not  Uke  account  of  the  influence  01  man — an  influence  of  enormous 
and  increaang  oonsequenoe  in  phyncal  geography,  for  man  has 
introduced,  as  it  were,  an  dement  of  antegonisn  to  nature^  His 
interference  shows  itself  in  his  relations  to  climate,  vhere  he  has 


affected  the  meteorological  conditions  of  different  countries:  (i) 
By  removing  forests,  and  laying  bare  to  the  sun  and  winds  areas 
which  were  previously  kept  cool  and  damp  under  trees,  or  wfaicfa. 
lying  on  the  lee  side,  were  protected  from  tempests.  It  is  supposed 
that  the  wholesale  destruction  of  the  woodlands  formerly  existing 
in  countries  bordering  the  Mediterranean  has  been  in  part  the  cause 
of  the  present  desiccation  of  these  districts.  (2)  By  drainage,  whereby 
the  dischai^ed  rainfall  is  rapidly  removed,  and  the  ev^ymration  is 
lessened,  with  a  consequent  diminution  of  rainfall  and  some  increase 
in  the  p;eneral  temperature  of  a  country.  (3)  By  the  other  processes 
of  agriculture,  such  as  the  transformation  of  moor  and  bog  into 
cultivated  land,  and  the  clothing  of  bare  hillsides  with  green  crops 
or  plantations  of  coniferous  and  nard wood  trees. 

Still  mcne  obvious  are  the  results  of  human  interference  with  the 
flow  of  water:  (i)  By  increasing  or  diminislung  the  rainfall  man 
directly  affects  the  vofqme  of  rivers.  (3)  By  his  drainage  operations 
he  makes  the  rain  to  run  off  more  rapidly  than  t>efore,  and  thereby 
increases  the  magnitude  <tf  floods  and  of^  the  destruction  caused  by 
them.  (3)  By  wells,  bores,  mines,  or  other  subterranean  works  he 
interferes  with  the  undeifrouiid  waters,  and  consequently  with  the 
dischai^  of  springs.  (4}  By  embanking  rivers  he  confines  them  to 
narrow  chaRnris,  sometimes  increasing  their  scour,  and  enablii^ 
them  to  carry  their  sediment  further  seaward,  sometimes  cauunjg 
them  to  deposit  it  over  the  plains  and  raise  tfadr  level.  (5)  By  his 
engineering  operations  for  water-supply  he  abstracts  water  from  its 
natural  ba^ns  and  depletes  the  streams. 

In  many  ways  man  altera  the  aspect  of  a  country ;  (l )  By  changing 
fwest  into  bare  mountain,  or  clothing  bare  mountains  with  forest. 
(3)  By  prmnotiiu;  the  growth  or  cauang  the  removal  of  peat-mosses. 
(3)  By  heedlessly  uncovering  sand-dunes,  and  therebv  setting  in 
motion  a  process  of  destruction  which  may  convert  Hundreds  of 
acres  of  fertile  land  into  waste  sand,  or  by  prudently  planting  the 
dunes  with  Band-Iovicg  vegetation  and  thus  arresting  their  landward 
[U'Ogress.  (4)  By  so  guiding  the  course  of  rivers  as  to  make  them 
aid  nim  in  reclaiming  waste  land,  and  bringing  it  under  cultivation. 
(5)  By  piers  and  bulwarks,  whereby  the  ravages  of  the  sea  are 
stayed,  or  by  the  thoughtless  removal  from  the  beach  of  stones 
which  the  waves  had  themselves  thrown  up,  and  which  would  have 
served  for  a  time  to  protect  the  land.  (6)  By  forming;  new  deposits 
either  designedly  or  incidentally.  T^e  roads,  bridges,  canals, 
railways,  tunnels,  villages  and  towns  with  which  man  has  covered 
the  surface  of  the  land  will  in  many  cases  form  a  permanent  record 
of  his  presence.  Under  his  hand  the  whole  surface  of  civilized 
countries  is  very  slowly  covered  with  a  ^ratum,  dths  formed 
wholly  by  him  or  due  in  great  measure  to  his  operations  and  con- 
taining many  relics  of  his  presence.  The  soil  of  ancient  towns  has 
been  increased  to  a  depth  of  many  feet  by  their  succcsuve  destruc- 
tions and  renovations. 

Perhaps  the  most  subtle  of  human  influences  are  to  be  seen  in  the 
distribution  of  plant  and  animal  life  upon  the  globe.  Some  of  man's 
doinn  in  this  domain  are  indeed  [^n  enough,  such  as  the  extirpation 
of  wnd  animab,  the  fliminution  or  destruction  of  some  forms 
vegetation,  the  introduction  of  plants  and  animals  useful  to  himself, 
and  especially  the  enormous  predominance  given  by  him  to  the 
cereals  and  to  the  spread  of  sheep  and  cattle.  But  no  such  extensive 
disturbance  of  the  normal  conditions  of  the  distribution  of  life  can 
take  place  without  carrying  with  it  many  secondary  effects,  and 
setting  in  motion  a  wide  cycle  of  change  and  of  reaction  in  the 
animal  and  v^etabte  kindgoms.  For  example,  the  Incessant 
warfare  waged  by  man  against  birds  and  beasts  of  prey  in  districts 
given  up  to  the  chase  leads  sometimes  to  unforeseen  results.  The 
weak  ^me  is  allowed  to  live,  which  would  otherwise  be  killed  off 
and  give  more  room  for  the  healthy  remainder.  Other  animals 
which  feed. perhaps  on  the  same  materials  as  the  game  are  by  the 
same  cause  permitted  to  live  unchecked,  and  thereby  to  act  as  a 
further  hindrance  to  the  spread  of  the  protected  species.  But  the 
indirect  results  of  man's  interference  witn  the  r^me  of  plants  and 
animals  still  require  much  prolonged  observation. 

Part  V. — Geotectokic  or  Structural  Geology 

From  a  study  of  the  nature  and  oomptHftion  <rf  mfDerais  and 
rocks,  and  an  investigatioo  of  the  different  agencies  by  which 
they  are  formed  and  modified,  the  ge<^ogist  proceeds  to  inquire 
how  these  materials  have  been  put  together  so  as  to  build  up  the 
visible  part  of  the  earth's  crust.  He  soon  ascertauis  that  they 
have  not  been  thrown  together  wholly  at  random,  but  that  they 
show  a  recognizable  order  of  arrangement.  Some  of  them, 
especially  those  of  most  recent  growth,  remain  in  tbeir  original 
condition  and  position,  but,  in  proportion  to  their  antiquity, 
they  generally  present  increasing  alteration,  until  it  may  no 
longer  be  possible  to  tell  what  was  their  pristine  state.  As  by 
far  the  largest  accessible  portion  of  the  tflrreatriiJ  cnist  oonusts  of 
stratified  rocks,  and  as  these  furnish  dear  evidence  of  most  of  the 
modifications  to  which  they  have  been  subjected  in  the  long 
course  of  geological  lustory,  .it  is  convenient  to^Jte  them  into 
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consideration  first.  They  possess  a  number  of  structures  which 
belong  to  the  origiixal  conditions  in  which  they  were  accumulated. 
They  present  in  addition  other  stmctures  whidi  have  been  super- 
induced upon  them,  and  which  th^  share  with  the  unstratified 
or  igneous  rocks. 

I.  Okiginal  Strucxubes 

(a)  StraHfied  Rocks. — ^Tlus  ectensive  and  important  series  is 
above  all  dbtinguished  by  poasesang  a  prevailing  stratified 
arrangement.  Their  materials  have  been  1^  down  in  laminae, 
layers  and  strata,  or  beds,  pointing  generally  to  the  intermittent 
deposition  of  the  sediments  of  which  they  consist.  As  this 
stratification  was,  as  a  rule,  originally  nearly  or  quite  horizontal, 
it  serves  as  a  base  from  which  to  measure  any  subsequent  dis- 
turbance which  the  rocks  have  undergone.  The  occurrence  of 
false-bedding,  i.e.  bands  of  inclined  layers  between  the  normal 
planes  of  stratification,  does  not  form  any  real  exception;  but 
indicates  the  action  of  shifting  curmits  wherel^  the  sediment 
was  transported  and  thrown  down.  Other  important  records  of 
the  original  conditions  of  deporit  arc  supplied  by  ripi^marks, 
sun-cracks,  rain-ftfints  and  concretions. 

From  the  nature  of  the  material  further  tight  is  cast  on  the  geo- 
graphical conditions  in  which  the  strata  were  accumulated.  Thus, 
conglomerates  indicate  the  ^oximity  of  old  shore-lines,  sandstones 
mark  deponts  in  comparatively  sballow  water,  clays  and  shales 
point  to  the  tranquil  -accumulation  of  fine  silt  at  a  greater  depth 
and  further  from  land,  while  f(»siliferous  limestones  bear  witness  to 
clearer  water  in  which  organisms  flourished  at  some  distance  from 
deposits  of  sand  and  mud.  A^in,  the  alternation  of  different  kinds 
of  sediment  suggests  a  variability  in  the  conditions  (rf  depoation, 
such  as  a  shifting  of  the  sediment-bearing  currents  and  of  the  areas 
of  muddy  and  dear  water.  A  thick  group  of  conformable  strata, 
that  is,  a  series  of  deposits  which  snow  no  discordance  in  their 
stratification,  may  usually  be  regarded  as  havioe  been  laid  down  on 
a  sea-floor  that  was^  gently  unking.  Here  and  there  evidence  is 
obtainable  of  the  limits  or  of  the  progress  of  the  subsidence  by  what 
is  called  '*  ororiap."  Of  the  aluolute  length  of  time  represented  by 
any  strata  or  groups  of  strata  no  satisfactory  estimata  can  yet  be 
formed.  Cermn  general  concludons  may  udeed  be  drawn*  and 
comparisons  may  be  made  between  different  series  of  rocks.  Sand- 
stones full  of  false-bedding  were  probably  accumulated  more  rapidly 
than  finely-laminated  shales  or  clays.  It  is  not  uncommon  in  certain 
Carboniferous  formations  to  find  coniferous  and  other  trunks  em- 
bedded in  sandstone.  Some  of  these  trees  seem  to  have  been  carried 
along  and  to  have  sunk,  their  heavier  or  root  end  touching  the 
bottom  and  their  upper  end  slanting  upward  in  the  direction  of  the 
current,  exactly  as  m  the  case  of  the  snags  of  the  Mtsnssippi.  In 
other  cases  the  trees  have  been  submerged  while  still  in  their  positions 
of  growth.  The  continuous  deposit  of  sand  at  last  rose  aoove  the 
level  of  the  trunks  and  buried  them.  It  is  clear  then  that  the  rate 
of  deposit  must  have  been  sometimes  sufficiently  rapid  to  allow 
sand  to  accumulate  to  a  depth  of  30  ft.  or  more  before  the  decay 
of  the  m>od.  Modem  instances  are  known  where,  under  certain 
oicumstances,  submerged  trees  may  last  for  some  centuries,  but 
even  the  most  durable  must  decay  In  what,  after  all,  is  a  brief  space 
of  geological  time.  Since  continuous  layers  of  the  same  Idnd  of 
deposit  suggest  a  persistence  of  geological  conditions,  while  numerous 
alternations  of  different  kinds  of  sedimentary  matter  point  to 
vidssitudes  or  alternations  of  conditions,  it  may  be  suppcraed  that 
the  time  represented  by  a  given  thickness  of  similar  strata  was  less 
than  that  shown  tnr  the  same  thickness  of  disrimilar  strata,  because 
the  changes  needed  to  bring  new  varieties  <tf  sediment  into  the  area 
of  deposit  would  usually  require  the  lapse  of  some  time  for  their 
completion.  But  this  concluuon  may  often  be  erroneous.  It  will 
be  best  supported  when,  from  the  very  nature  of  the  rocks,_  wide 
variations  in  the  character  of  the  water-bottom  can  be  established. 
Thus  a  group  of  shales  followed  by  a  fossiliferous  limestone  would 
almost  always  mark  the  lapse  of  a  much  longer  period  than  an  equal 
depth  of  sandy  strata.  A  thick  mass  of  limestone,  made  up  of 
organic  remains  which  lived  and  died  upon  the  spot,  and  whose 
remains  are  crowded  together  generation  above  generation,  must 
have  demanded  many  years  or  centuries  for  its  formation. 

But  in  all  speculations  of  this  kind  we  must  bear  in  mind  that  the 
length  of  time  represented  by  a  given  depth  of  strata  is  not  to  be 
estimated  merely  from  their  thickness  or  Uthological  character. 
The  interval  between  the  deposit  of  two  successive  laminae  of  shale 
may  have  been  as  long  as,  or  even  longer  than,  that  required  for 
the  formation  of  one  w  the  laminae,  m  like  manner  the  interval 
needed  for  the  transition  from  one  stratum  or  kind  of  strata  to 
another  may  often  have  been  more  than  equal  to  the  time  reouired 
for  the  formation  *rf  the  strata  on  either  side.  But  the  relative 
chronological  importance  of  the  bars  or  lines  in  the  geological 
record  can  seldom  be  satisfactorily  discussed  merely  on  Uthological 
grounds.   This  must  mainly  be  decided  on  the  evidence  of  cwipuuc 


remains,  as  shown  in  Part  VI.',  where  the  groupii^  of  the  stratified 
rocks  into  formations  and  systems  is  described. 

(p)  Igneous  Rocks. — As  part  of  the  earth's  crust  these  rocks 
present  characters  by  which  they  are  strongly  differentiated 
from  the  stratified  series.  While  the  broad  petrographical 
distinctions  of  their  several  varieties  remain  persistent,  they 
present  sufficient  local  variations  of  type  to  point  to  the  existence 
of  what  have  been  called  petrographic  provinces,  in  each  of 
which  the  eruptive  masses  are  connected  by  a  general  family 
relationship,  differing  more  or  less  from  that  of  a  neighbouring 
province.  In  each  region  presenting  a  long  chronological  series 
of  enq)tive  rocks  a  petrographical  sequence  can  be  traced,  which 
is  observed  to  be  not  absolutdy  the  same  everywhere,  though  ita 
general  features  may  be  per^tent.  The  earliest  manifestations 
of  eruptive  material  in  any  district  appear  to  have  been  most 
frequently  of  an  intermediate  type  between  acid  and  basic, 
passuig  tiience  into  a  thoroughly  add  series  and  concluding 
with  an  effusion  of  basic  material. 

Considered  as  part  of  the  architecture  of  the  crust  of  the  earth, 
igneous  rocks  are  conveniently  divisible  into  two  great  series: 
(i)  those  bodies  of  material  which  have  been  injected  into  the 
crust  and  have  sohdified  there,  and  (3)  those  which  have  reached 
the  surface  and  have  been  ejected  there,  either  in  a  molten  state 
as  lava  or  in  a  fragmental  form  as  dust,  ashes  and  scoriae.  The 
first  of  these  divisions  r^resents  the  plutonic,  intrusive  or 
subsequent  phase  of  eniptivity;  the  second  marks  the  volcanic, 
interstratified  or  contemporaneous  phase. 

I.  The  plutonic  or  intrusive  rocks,  which  have  been  forced  into 
the  crust  and  have  consolidated  there,  present  a  wide  raiwe  of  texture 
from  the  most  coarse-grained  granites  to  the  most  perfect  natural 
glass.  Seeing  that  they  have  usually  cooled  with  extreme  downegs 
underground,  they  are  as  a  general  rule  more  largely  crystalline 
than  the  volcanic  series.  The  form  assumed  by  each  indi\^ual 
body  of  intrusive  material  has  depended  upon  the  shape  of  the  space 
into  which  it  has  been  injected,  and  where  it  has  cocded  and  become 
solid.  This  shape  has  been  deterraiiied  by  the  local  structure  of 
the  earth's  crust  on  the  one  hand  and  by  the  energy  of  the  eruptive 
fonx  on  the  other.  It  offers  a  convenient  baas  for  the  classification 
of  the  intrusive  rocks,  which,  as  part  of  the  framework  irf  the  oust, 
may  thus  be  grouped  according  to  the  shape  of  the  cavity  which 
received  them,  as  bosses,  sills,  dikes  and  necks. 

Bosses,  or  stocks,  are  the  largest  and  most  shapeless  extravasations 
of  erupted  material.  They  include  the  great  bodies  of  granite  which, 
in  most  countries  of  the  world,  have  nsen  for  many  miles  through 
the  stratified  formations  and  have  altered  the  rocks  around  them 
by  contact-metamorphism.  Sills,  or  intrusive  sheets,  are  bed-like 
masses  which  have  been  thrust  between  the  planes  sedimentary 
or  even  _<rf  igneous  rocks.  The  term  laccoUte  has  been  applied  to 
sills  which  are  connected  with  bosses.  Intrusive  sheets  are  dis- 
tinguishable from  true  contemporaneously  intercalated  lavas  by  not 
keeping  always  to  the  same  platfomu  but  breaking  across  and 
altering  the  contiguous  strata,  and  by  the  closeness  of  their  texture 
where  they  come  In  contact  with  the  conl^uous  rocks,  which,  being 
cold,  chilled  the  molten  material  and  caused  it  to  consolidate  on  its 
outer  margins  more  rapidly  than  in  its  interior.  Dikes  or  veins 
are  vertical  waits  or  ramifying  branches  of  intrunve  material  which 
has  consolidated  in  fissures  or  irregular  clefts  of  the  crust.  Necks 
are  volcanic  chimneys  which  have  been  filled  up  with  erupted 
material,  and  have  now  been  exposed  at  the  surface  after  prolonged 
denudation  has  removed  not  only  the  superficial  volcanic  masses 
originally  associated  with  them,  but  also  mora  or  leas  of  the  unier 
part  of  the  vents.  Plutonic  rocks  do  not  present  evidence  of  their 
precise  get^ogical  age.  All  that  can  be  certainly  affirmed  from 
them  is  that  they  must  be  younger  than  the  rocks  into  which  they 
have  been  intruded.  From  their  internal  structure,  however,  and 
from  the  evidence  of  the  rocks  associated  with  them,  some  more  or 
less  definite  conjectures  may  be  made  as  to  the  limits  of  time  within 
which  they  were  probably  injected. 

2.  The  interstratified  or  volcanic  series  is  of  spedal  importance 
in  geology,  inasmuch  as  it  contains  the  records  of  volcamc  action 
during  the  past  histCMy  of  the  globe.  It  was  pointed  out  in  Part  I. 
that  while  towards  the  end  of  the  i8th  and  in  the  beginning  of  the 
t9th  century  much  attention  was  paid  by  Hutton  and  his  f^lowers 
to  the  proofs  of  intrusion  afforded  by  what  they  called  the  "  un- 
erupted  lavas  "  within  the  earth's  crust,  these  observers  lost  nght 
of  the  possibility  that  some  of  these  rocks  might  have  been  erupted 
at  the  surface,  and  might  thus  be  chroiucles  of  volcanic  action  in 
former  geological  periods.  It  is  not  always  posmble  to  satisfactorily 
discriminate  between  the  two  types  of  contemporaneously  inter- 
calated and  subsequently  injected  material.  But  rocks  of  the 
former  type  have  not  brolten  mto  or  invdved  the  overlyii^  strata, 
and  they  are  usually  marked  by  the  characteristic  structures  of 
superficial  lavas  and  by  their  association  with  vdcafic  tuffs.  By 
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means  of  the  evidence  which  they  supply,  it  baa  been  aacertained 
that  volcanic  action  has  been  manifested  in  the  since  the 

cariiest  geological  periods.  In  the  Biteidi  Ides,  for  example,  the 
volcanic  recofd  is  remarkably  full  for  the  Ions  series  of  ages  fram 
Cambrian  to  Permian  time,  and  again  for  the  older  Tertiary  period. 

a.    SUBSEQUEKILY  BUDOCED  SnUCTUSES 

After  Uieir  accumulation,  whether  as  stratified  or  eruptive 
masses,  all  kinds  of  rocks  have  been  subject  to  various  cfaaiiges, 
and  have  acquired  in  consequence  a  variety  ct  superinduced 
structures.  It  has  been  pointed  out  in  the  part  of  this  article 
dealing  with  dynamical  get^ogy  that  one  of  the  most  important 
forms  of  energy  in  the  evolution  of  geological  processes  is  to  be 
found  in  the  movements  that  take  place  within  the  crust  of  the 
earth.  Some  of  these  movements  are  so  alii^t  as  to  be  only 
recognizable  by  means  of  delicate  instruments;  but  from  this 
inferior  limit  Uiey  range  up  to  gigantic  convulsions  by  which 
flftouiiitain>cbaiiu  aie  upheaved.  The  crust  must  be  x^arded  as 
in  a  perpetual  state  of  straia,  uid  its  omipcment  materials  are 
therefore  subject  to  all  the  effects  which  f\ow  from  that  omdition. 
It  is  the  one  great  object  of  the  geo tectonic  division  of  geology  to 
study  the  structures  which  have  been  developed  in  consequence 
of  earth-movements,  and  to  discover  from  this  investigation  the 
nature  of  the  processes  whereby  the  rocks  of  the  crust  have  been 
brought  into  the  condition  and  the  positions  in  which  we  now 
find  them.  The  details  of  this  subject  will  be  found  in  separate 
articles  descriptive  of  each  of  the  technical  terms  a{^lied  to  the 
several  kinds  of  superinduced  structures.  AH  that  need  be 
offered  here  is  a  general  outline  connecting  the  several  portions 
of  the  subject  together. 

One  of  the  most  universal  of  these  later  structures  is  to  be  seen 
in  the  divi^onal  planes,  usually  vertical  or  highly  inclined,  by  which 
rocks  are  split  into  quadrangular  or  irregularly  shaped  blocks. 
To  these  planes  the  name  ot  joints  has  been  given.  They  are  of 
prime  importance  from  an  industrial  point  of  ■new,  seeing  that  the 
art  of  quarryii^  consists  mainly  in  detecting  and  making  proper 
use  of  tnem.  "nieir  abubdance  in  all  kinds  of  rocks,  from  those  of 
recent  date  up  to  those  cf  the  highest  antiquity,  affords  a  remarkable 
testimony  to  the  strains  which  the  terrestrial  crust  has  suffered. 
They  have  arisen  sometimes  from  tension,  such  as  that  caused  by 
contraction  from  the  drying  and  consolidarion  of  an  aqueous  sedi- 
ment or  from  the  coolfng  oia  molten  mass;  sometimes  from  torsion 
durine  movements  of  the  crust. 

Although  the  stratified  rocks  were  oririnally  deposited  in  a  more 
or  less  nearly  horizontal  position  on  the  ffoor  of  the  sea,  where  now 
visible  on  the  dry  land  they  are  seldom  found  to  have  retained  their 
flatness.  On  the  contrary,  they  are  seen  to  have  been  generally 
tilted  up  at  various  angles,  sometimes  ^yen  placed  on  end  (crop, 
dip,  strilce).  When  a  sufficiently  large  area  of  ground  is  examined, 
the  inclination  into  which  the  strata  have  been  thrown  may  be 
observed  not  to  continue  far  in  the  same  direction,  but  to  turn  over 
to  the  opposite  or  another  quarter.  It  can  then  be  seen  that  in 
reality  the  rocks  have  been  thrown  into  undulations.  From  the 
lowest  and  flattest  arches  where  the  departure  from  hoiizontality 
may  be  only  trifling,  every  step  may  be  followed  up  to  intense 
curvature,  where  the  strata  have  been  compressed  and  plicated  as 
if  they  had  been  piles  of  soft  carpets  (anticline,  syncltne,  monocline, 
geo-antlcline,  geo-syncHne,  isoclmal,  plication,  curvature,  qua-qua- 
versal).  It  has  further  happened  abundantly  alt  over  the  surface  of 
the  globe  that  relief  fromintenlal  strain  in  thecrust  has  been  obtained 
by  fracture,  and  the  consequent  subsidence  or  elevation  of  one  or 
both  sides  of  the  fissure:  The  differential'  movement  between  the 
two  sides  may  be  scarcely  perceptible  in  the  feeblest  dislocation, 
but  in  the  extreme  cases  it  may  amount  to  thany  thousand  feet 
(fault,  fissure,  dislocation,  hade,  slickensides).  The  great  faults  in  a 
country  are  among  its  most  important  structural  (eatures,  and  as 
they  not  infrequently  continue  to  be  lines  of  weakness  in  the  crust 
along  which  sudden  slii^ng  may  from  time  to  time  takt  place,  they 
become  the  lines  of  origin  of  earthquakes.  The  San  Francisco 
earthquake  of  1906,  already  cited,  affords  a  memorable  illustration 
of  this  connexion. 

It  is  in  a  great  mountain<chain  that  the  extraordinary  complica* 
tion  of  plicated  and  faulted  structures  in  the  crust  of  the  eartn  can 
be  most  impressively  beheld.  The  combination  of  overturned  folds 
with  rupture  has  been  already  referred  to  as  a  characteristic  feature 
in  the  Alps  (Part  IV.).   The  gigantic  folds  have  in  many  places  been 

Eushed  over  each  other  so  as  to  lie  idmost  flat,  while  the  upper  limb 
as  not  infrequently  been  driven  for  many  miles  beyond  the  lower 
by  a  rupture  along  the  axis.  In  this  way  successive  slices  of  a  thick 
series  of  formations  have  been  carried  northwards  on  the  northern 
slope  of  the  Alps,  and  have  been  piled  so  abnormally  above  each 
other  that  some  of  their  oldest  members  recur  several  times  on 
different  thrust-planes,  the  whole  being  underlain  by  Tertiary 


strata  (see  Alps).  Further  prooS  of  the  colossal  compression  to 
which  the  rocks  have  been  subjected  is  afforded  by  toeir  intense 
crumf^iog  and  corrugation,  and  by  the  abundantly  faulted  and 
cruJied  condition  to  which  they  have  been  reduced.  Similar 
evidence  as  to  stresses  in  the  terrestrial  crnst  and  the  important 
changes  which  they  produce  among  the_  rocks  may  also  be  wtatned 
on  a  smaller  scale  in  many  non-mountaioous  countries. 

Another  marked  result  of  the  compression  of  the  terrestrial  crust 
has  been  induced  in  some  rocks  by  the  production  of  the  fissile 
structure  which  is  typically  shown  in  roofing-slate  (cleavage). 
Closely  connected  with  this  internal  rearrangement  has  been  the 
development  of  microscopic  microlites  or  crystals  (rutUe,  mica,  &c.) 
in  argillaceous  slates  which  were  undoubtedly  origmally  fine  marine 
mud  and  silt.  From  this  incipient  foim  of  metamorphism  successive 
stages  may  be  traced  through  the  various  kinds  of  ai^illite  and 
phyllite  into  mica-acbist,  and  thenoe  into  more  crystalline  gneissoid 
varieties  (foliation,  slate,  mica-schist,  gneiss).  The  Alps  afford 
exwUcnt  illurttations  of  these  transformations. 

The  fissures  produced  in  the  crust  are  sometimes  dean*  sharply 
defined  divisional  planes,  fike  cracks  across  a  pane  of  glass.  Muta 
more  usually,  however,  the  rocks  on  either  side  have  bwn  brolren  up 
by  the  friction  of  movement,  and  the  fault  is  maxted  by  a  variable 
breadth  <rf  this  brokenmaterial.  Sometimes  die  walls  have  separated 
and  molten  rock  has  rises  from  below  and  solidified  between  them 
as  a  cUke.  Occasionally  the  fissures  have  opened  to  the  surface, 
and  have  been  filled  in  from  above  with  detritus,  as  in  the  sandstone- 
dikes  of  Orforado  and  California.  In  mineral  diatriees  the  fissures 
have  been  filled  with  various  spars  and  ores,  forming  what  are  known 
as  mineral  veins. 

Where  one  series  of  rocks  is  covrnd  by  another  without  any 
break  or  discordance  in  the  stratification  tney  are  said  to  be  con- 
formable. But  where  the  oWer  series  has  been  tilted  up  or  visibly 
denuded  before  being  overiain  b^  the  younger,  the  latter  is  termed 
uncottfonoable.  This  relation  is  one  of  the  greatest' value  in 
structural  geology,  for  H  marks  a  gap  in  the  geolopcat  record,  which 
may  rqmsent  a  vast  lapse  of  time  not  tben  rtconled  by  rtcata. 

Fakt  VI. — ^pAiiuoMioioacAL  Geoloov 

This  division  of  the  science  deals  with  fossils,  or  the  traces 
of  plants  and  animals  preserved  in  the  nx^  of  the  earth's  crust, 
and  endeavours  to  gather  from  them  information  as  to  the  history 
of  the  globe  and  its  inhabitants.  The  term  "  fossil "  (Lat. 
fossilis,  from  fodere,  to  dig  up),  meaning  literally  anything 
"  dug  up,"  was  formerly  applied  indiscriminately  to  any  mineral 
substance  taken  out  of  the  earth's  crust,  whether  organized  or 
not.  Since  the  time  of  Lamarck,  however,  the  meaning  of  the 
word  has  been  restricted,  so  as  to  include  only  the  remains  or 
traces  of  plants  and  animals  preserved  in  any  natural  formation 
whether  hard  rock  or  superficial  deposit.  It  includes  not  merely 
the  petrified  sCnictuies  of  orgamsms,  but  whatevw  was  directly 
connected  with  or  produced  by  these  organisms.  Thus  the 
resin  which  was  exuded  frmn  trees  of  long-perished  forests 
is  as  much  a  fossil  as  any  portion  of  the  stem,  leaves,  flowers 
or  fruit,  and  in  some  respects  is  even  more  valuable  to  the 
geologist  thati  more  determinable  remains  of  its  parent  trees, 
because  it  has  often  preserved  in  admirable  perfection  the  insects 
which  flitted  about  in  the  woodlands.  The  burrows  and  trails 
of  a  worm  preserved  in  sandstone  and  ^ale  daim  recognition  as 
fossils,  and  indeed  are  commonly  the  only  indications  to  be  met 
with  of  the  existence  of  anhdiid  life  among  old  geologiod  fonna- 
tions.  The  droppings  of  fishes  and  reptiles,  called  ooprolites, 
are  »cellent  fossils,  and  teU  their-  tale  as  to  the  presence  and 
food  of  vertebrate  life  in  andent  waters.  The  little  ag^utinated 
cases  of  the  cfuldis-worm  remain  as  fossils  in  formations  from 
which,  perchance,  most  other  traces  of  life  may  have  passed 
away.  Nay,  the  very  handiwork  <d  man,  when  preserved  in 
any  natural  manner,  is  entitled  to  rank  among  fossils;  as 
where  his  flint-implements  have  been  dropped  into  the  pre* 
historic  graveb  of  rivw-valleys<M:  where  his  canoes  have  been 
buried  in  the  silt  of  lake-bottoms. 

A  study  of  the  land-surfaces  and  sea-floors  of  the  present  time 
shows  that  there  are  so  many  chances  against  the  conservation 

the  remains  of  either  terrestrial  or  marine  animals  and  plants 
that  if,  as  is  probable,  the  same  conditions  existed  in  former  geological 
periods,  we  should  regard  the  occurrence  of  or^nic  remains  among 
the  stratified  formations  of  the  earth's  crust  as  generally  the  result 
of  various  fortunate  accidents. 

Let  us  consider,  in  the  first  place,  the  chances  for  the  preservation 
of  remains  of  the  present  fauna  and  flora  of  a  country.  The  surface 
of  the  land  may  be  densely  clothed  with  forest  and  abundantly 
peopled  with  ammal  life.   But  the  trees  die  and  moulder  into  soil. 
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The  animalB,  too,  disappear,  generation  after  genenition,  and  leave 
few  or  no  perceptible  traces  of  their  existence.  If  we  were  not  aware 
from  authentic  records  that  central  and  northern  Eun>pe  were 
covered  with  vast  forests  at  the  beginnii^  of  our  era,  bow  could  we 
know  this  fact?  What  has  become  of  the  herds  of  wild  oxen,  the 
bears,  wolves  and  other  denizens  of  primeval  Europe?  How  could 
we  prove  from  the  examination  of  tne  surface  soil  of  any  country 
that  those  cnaatures  had  once  abounded  there?  The  conditionB  for 
the  preservation  of  any  relics  of  the  c^nt  and  animal  life  of  a  ter- 
resUial  surface  must  obviously  be  always  exceptional.  Tliey  are 
supplied  only  where  the  (n«tnic  remains  can  be  protected  from  the 
air  and  superficial  decay.  Hence  they  may  be  observed  in  (i)  the 
deposits  on  the  floors  oi  lakes;  (2)  in  peat-mosses;  (3)  in  deltas  at 
river-mouths;  and  (4)  under  the  stalagmite  of  caverns  in  limestone 
districts.  But  in  these  and  other  favoumble  places  a  mere  infinitesi- 
mal fraction  of  the  fauna  or  flora  of  a  land-surface  is  likely  to  be 
entombed  or  preserved. 

In  the  second  place,  although  in  the  sea  the  conditions  for  the 
pMservation  of  organic  remains  are  in  many  respects  mora  favourable 
tiianon  land,  they  are  apt  to  be  fnistratea  by-many  adverse  circum- 
stances. ^  While  the  level  of  the  land-remains  stationary,  there  can 
be  but  little  efiFeetive  entKmbment  of  marine -organisms  in  Irttorat 
deposits;  for  only  a  limited  accumulation  of  sediment' will  be  formed 
until  subsidence  erf  the  sea-floor  takes  place.  In  the  trifling  beds  of 
sand  or  gravel  thrown  up  on  a  stationsury  shore,  only  the  harder  and 
more  durable  fonas  of  fife,  such  as  gastropods  and  lamdlitmnchs, 
whidi  can  witdistand  the  tritutatii^  effects  <tf  the  beach  waves,  are 
likely  to  remain  uneffaced. 

Below  tide-marks,  along  the  maifiin  of  the  land  where  sediment 
is  gradually  deposited,  the  conditions  are  more  favourable  for  the 
preservation  of  marine  onanisms.  In  the  sheets  (rf  sand  and  mud 
there  laid  down  the  harder  parts  of  many  forms  of  life  may  be 
entombed  and  ^otectied  from  decay.   But  only  a  small  proportion 

the  total  manne  fauna  may  be  expected  to  appear  in  suoi  deposits. 
At  the  best,  merely  littoral  and  shallow-water  lorms  will  occur,  and, 
even  under  the  most  favourable  omditions,  they  will  represent  but 
a  fraction  of  the  whole  assemblage  of  life  in  these  juxta-terrestrial 
parts  of  the  ocean.  As  we  recede  front  the  land  the  rate  of  deposition 
of  sediment  on  the  sea-floor  must  become  feebler,  untU,  in  the  remote 
central  abysses,  it  reaches  a  hardly  appreciable  minimum.  Except, 
therefore,  where  some  kind  of  ooze  or  other  depont  is  accumulating 
in  these  more  pelagic  regions,  the  conditions  must  be  on  the  whow 
unfavourable  tor  toe  preservation  of  any  adequate  representation 
of  the  deep-sea  fauna.  Hard  durable  objects,  such  as  teeth  and 
bones,  may  slowly  accumulate,  and  be  protected  by  a  coating  of 
peroxide  of  manganese,  or  of  some  of  the  silicates  now  forming  here 
and  there  over  the  deep-sea  bottom ;  or  the  rate  cl  growth  of  the 
abysmal  deposit  may  be  so  tardy  that  most  of  the  remains  of  at 
least  the  larger  animals  will  disappear,  owing  to  decay,  before  they 
can  be  covered  up  and  preserved.  Any  such  deep-sea  formation, 
if  raised  into  land,  would  supply  but  a  me^;re  [Hcture  of  the  whole 
life  of  the  sea. 

It  would  thus  appear  that  the  portion  of  the  sea-fioM*  beat  suited 
for  receiving  and  preserving  the  most  varied  assemblage  of  marine 
organic  remains  is  the  area  in  front  of  the  land|to  wbico  rivers  and 
currents  bring  continual  supplies  of  sediment.  The  most  favourable 
conditions  for  the  accumulation  of  a  thick  mass  of  marine  fosnliferous 
strata  will  arise  when  the  area  of  depout  is  und^oing  a  gradual 
subsidence.  If  the  rate  of  depression  and  that  of  deposit  were  equal, 
or  nearly  so,  the  movement  might  proceed  for  a  vast  period  without 
producing  any  great  apparent  cnange  in  marine  geography,  and  even 
without  seriouuy  affecting  the  distribution  of  Ine  over  the  sea-floor 
within  the  area  <rf  subsioence.  Hundreds  or  thousands  of  feet  of 
sedimentary  strata  m^^ht  in  this  way  be  heaped  up  round  the  con- 
tinents, contain!^  a  fragmentary  senes  of  organic  remains  belonging 
to  those  forms  ot  comparatively  shallow-water  life  which  had  hard 
parts  capable  of  preservation.  There  can  be  little  doubt  that  such 
nas,  in  fact,  been  the  history  of  the  main  mass  of  stratified  formations 
in  the  earth's  crust.  By  far  the  largest  proportion  of  these  piles 
of  marine  strata  has  unquestionably  been  laid  down  in  water  of  no 
great  depth  within  the  area  of  deport  of  terrestrial  sediment. 
The  enormous  thickness  to  which  th^  attain  seems  only  explicable 
by  prdonged  and  repeated  movements  oi  sub^ence,  interrupted, 
however,  as  we  know,  by  other  movements  of  a  contiaty  kind. 

Since  the  conditions  tor  the  preservation  of  organic  remains  exist 
more  favourably  under  the  sea  than  on  land,  marme  organisms  must 
be  far  mote  abundantly  conserved  than  those  of  the  land.  This  is 
true  to-day,  and  has,  as  far  as  known,  been  true  in  all  past  geott^ical 
time.  Hence  for  the  purposes  of  the  geologist  the  fossil  remains  of 
marine  forms  of  life  far  surpass  all  otners  in  value.  Among  them 
there  will  necessarily  be  a  gradation  of  importance,  regulated  chiefly 
by  their  relative  abundance.  Now,  of  all  the  marine  tribes  which 
live  within  the  juxta-terrestrial  belt  of  sedimentation,  unquestionably 
the  Mollusca  stand  in  the  place  of  pre-eminence  as  regards  their 
aptitude  for  becoming  fossils.  They  almost  all  possessa  hard,  durable 
shell,  capable  of  resisting  condderable  abrauon  and  readily  passii^ 
Into  a  mineralized  condition.  They  are  extremely  abundant  both  as 
to  individuals  and  genera.  They  occur  on  the  shore  within  tide 
mark,  and  range  thence  down  into  the  abysses.  Moreover,  they 
appear  to  have  possessed  these  qualifications  from  early  geologiod 


times.  In  the  marine  Mollusca,  therefore,  we  haveacommonground 
of  comparison  between  the  stratified  formations  of  different  periods. 
They  have  been  styled  the  alphabet  of  palaeontol<^;ical  inquiry. 

There  are  two  main  purposes  to  which  fossils  may  be  put  in 
geological  research:  (i)  to  throw  light  upon  former  conditions 
of  physical  geography,  such  as  the  presence  of  land,  rivers, 
lakes  and  seas,  in  places  where  they  do  not  now  ^st,  changes 
of  climate^  and  the  former  distribution  of  plants  and  animals; 
and  (3)  to  fumidi  a  guide  in  geological  chnmology  whereby 
rocks  may  be  classified  according  to  rdative  date,  and  the  facts 
of  geological  history  may  be  arranged  and  interpreted  as  a 
connected  record  of  the  earth's  progress. 

I.  As  examples  of  the  first  of  these  two  directions  of  inquiry 
reference  may  be  made  to  (a)  former  land-surfaces  revealed  by  the 
occurrence  of  layers  of  soil  with  trce-^tumps  and  roots  still  in  the 
position  of  growth  (see  Purbeckian);  (6)  ancient  lakes  proved  by 
beds  of  marfor  limestone  full  of  lacustrine  shells;  (c)  old  sea-bottoms 
marked  by  the  occurrence  of  marine  oigantsms;  {d)  variations  iit 
the  quality  of  the  water,  such  as  freshness  or  saltness,  indicated  by 
changes  in  the  size  and  shape  of  the  fossils;  (ti)  proximity  to  former 
land,  suggested  by  the  occurrence  of  abundant  drift-wood  in  the 
strata;  (f)  former  conditions  of  climate,  diflferent  from  the  present, 
as  evidenced  by  such  organinns  as  tropical  typt^  of  plants  and 
animals  intercalated  among  the  strata  of  tempoate  or  noithera 
countries. 

3.  In  applying  fossils  to  the  determination  of  geological  chronology 
it  is  first  necessary  to  ascertain  the  order  of  superposition  of  the 
rocks.  Obviously,  in  a  continoous  series  of  undisturbed  sedimentaiy 
deposits  the  lowest  must  necessarily  be  the  oldest,  and  the  plants  or 
ammals  which  thiey  contain  must  nave  Mved  and  died  bdbre  any  of 
the  organisms  that  occur  in  the  overiyii^  strata.  This  order  of 
superposition  having  been  settled  in  a  series  of  formations,  it  is 
found  that  the  fossils  at  the  bottom  are  not  quite  the  same  as  those 
at  the  top  of  the  series.  Tracing  the  beds  upward,  we  discover  that 
species  after  species  of  the  lowest  platforms  oisappears,  until  perhaps 
not  one  of  them  is  found.  With  the  (xssation  of  these  older  species 
others  make  their  entrance.  These,  in  turn,  are  found  to  die  out, 
and  to  be  replaced  by  newer  forms.  After  patient  examination  of 
the  rocks,  it  has  been  ascertained  that  every  well-marked  "  forma- 
tion," or  group  of  strata,  is  characterized  by  its  own  species  or 
genera,  or  by  a  ^neral  assemblage,  or  facies,  of  organic  forms. 
Such  a  generalization  can  only,  of  course,  be  determined  by  actual 

firactical  experience  over  an  area  of  some  size.  When  the  typical 
oBsils  of  a  formation  are  known,  they  serve  to  identify  that  formation 
in  its  progress  across  a  country.  Thus,  in  tracts  where  the  true 
order  of  superposition  cannot  be  determined,  owing  to  the  want  of 
sections  or  to  the  disturbed  condition  of  the  rocks,  fossils  serve  as  a 
means  of  Identification  and  furnish  a  guide  to  the  succession  of  the 
rocks.  They  even  demonstrate  that  in  some  mountainous  ground 
the  beds  have  been  turned  completely  upside  down,  where  it 
can  be  shown  that  the  fossils  in  what  are  now  the  uppermost 
strata  ought  properly  to  lie  underneath  those  in  the  beds  below 
them. 

It  Is  by  their  characteristic  fossils  that  the  stratified  rocks  of  the 
earth's  crust  can  be  most  satisfactorily  subdivided  into  convenient 
groups  of  strata  and  classed  in  chronological  order.  Elach  "  forma- 
tion '  is  distinguished  by  its  own  peculiar  assemblage  of  organic 
remains,  by  means  of  which  it  can  be  followed  and  recognized,  even 
amid  the  crumplings  and  dislocations  of  a  disturbed  region.  The 
same  general  succession  of  organic  types  can  be  observed  over  a 
large  part  of  the  worid,  though,  of  course,  with  important  modifica- 
tions m  different  countries.  This  similarity  of  succession  has  been 
termed  homotaxis,  a  term  which  expresses  the  fact  that  the  order 
in  which  the  leading  types  of  oi^anized  existence  have  app^red 
upon  the  earth  has  been  similar  even  in  widely  separated  regions. 
It  Is  evident  that,  in  this  way,  a  reliable  method  of  comparison 
is  furnished,  whereby  the  stratified  formations  of  different  parts  of 
the  earth's  crust  can  be  brought  into  relation  with  each  other. 
Had  the  geologist  continued  to  remain,  as  in  the  days  of  Werner, 
hampered  by  the  limitations  imposed  by  a  reliance  on  mere  Htho- 
logicat  characters,  he  would  have  made  little  or  no  progress  In 
deciphering  the  record  of  the  successive  phases  of  the  history  of 
the  globe  chronicled  in  the  crust.  Just  as,  at  the  present  time, 
sheets  of  gravel  in  one  place  are  contemporaneous  with  sheets  of 
mud  at  another,  so  in  the  past  all  kinds  01  sedimentation  have  been 
in  progress  simultaneously,  and  those  of  one  period  may  not  be 
distinguishable  in  themselves  from  those  of  anqthcr.  Little  or  no 
reliance  can  be  placed  upon  Uthological  resemblances  or  differences 
in  comparing  the  sedimentary  formations  of  different  countries. 

In  making  use  of  fossil  evidence  for  the  purpose  of  subdividing 
the  stratified  rocks  of  the  earth's  crust,  it  is  found  to  be  applicable 
to  the  smaller  details  of  stratigraphy  as  well  as  to  the  defimtion  of 
large  groups  of  strata.  Thus  a  particular  stratum  may  be  marked 
by  the  occurrence  in  it  of  various  fos^ts,  one  or  more  of  which  may 
be  distinctive,  either  from  occurring  in  no  other  bed  above  and 
below  or  from  special  abundance  in  tnat  stratum.  One  or  more  of 
these  species  is  therefore  used  as  a  guide  to  the  occurrence  of  the  bed 
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in  question,  which  is  called  by  the  name  of  the  most  abundant 
species.  In  this  way  what  is  called  a  "  geological  horizon,"  or 
zoae,"  is  marked  off,  and  its  exact  position inthe  seriesof  formations 
u  fixed. 

Perhaps  the  most  distinctive  feature  in  the  progress  of  palaeooto- 
logical  geology  during  the  last  half  century  has  been  the  recognition 
and  wide  application  of  this  method  of  zonal  Btratigraphv,  which, 
in  tteeif,  was  only  a  further  development  of  William  Smith  s  famous 
idea.  "  Strata  identified  by  Oifianued  Fossils."  It  was  first  carried 
out  in  detail  by  various  Dalaeoatologists  in  reference  to  the  Juiaadc 
formatious,  notably  by  F.  A.  von  Quenstedt  and  C.  A,  Op^pel  in 
Germany  and  A.  D.  d'Orbigny  in  France.  The  publication  of 
Oppet's  classic  work  Die  JuraformaHon  Englands,  Frankreichs  und 
des  sudwesttfkhm  Deutscklandx  (185&-185S)  marked  an  e^h  In  the 
development  of  atratigmphical  seol<^.  Combiiiiiic  iriiat  had  beNi 
done  by  various  observers  with  his  ovn  laborious  lesearches  in 
France,  England,  WQrttemberg  and  Bavaria,  he  drew  up  a  classifica- 
tion of  the  Jurassic  system,  grouping  its  several  formations  into  zones, 
each  characterized  by  some  distinctly  predominant  fossil  after  which 
it  was  named  (see  Lias}.  The  same  method  of  classification  was 
afterwards  extended  to  the  Cretaceous  series  by  A.  D.  d'Oriiigny, 
E.  Hubert  and  others,  until  the  whole  Mesozoic  rocks  from  the 
Trias  to  the  top  of  the  ChaHc  has  now  been  partitioned  into  zones, 
each  named  after  some  characteristic  species  or  genua  of  fossils. 
More  recently  the  principle  has  been  erteaded  to  the  Palaeozoic 
formations,  though  as  yet  less  fully  than  to  tiie  youager  parts  of  the 
geological  record.  It  nas  been  successfully  applied  by  nofessor  C. 
Lapworth  to  the  investigation  of  the  Silurian  series  (see  Silurian  ; 
Ordovician  SYsnu).  He  found  that  the  species  of  graptoKtte' 
have  each  a  comparatively  narrow  vertical  nage,  and  they  My 
consequently  be  used  for  stratiEtaphical  purposes.  Applying  the 
method,  in  the  first  instance,  to  the  nighly  plicated  Silunan  roclcs  of  ■ 
the  south  of  Scotland,  he  found  that  by  means  of  graptotites  he  was 
able  to  work  out  the  structure  of  the  ground.  Each  great  group  of 
strata  was  seen  to  possess  its  own  graptolitic  eones,  and  by  their 
means  could  be  identified  not  only  in  the  original  corafdex  Scottish 
area,  but  in  England  and  Wales  and  in  Ireland.  It  was  eventually 
Ascertained  that  the  succession  of  zones  in  Great  Britain  could  be 
teecmuBed  on  the  Continent,  in  North  America' and  even  in  Australia. 
The  nachiopods  and  trifebites  have  likewise  been  made  use  of  for 
zonal  purp(Mes  among  the  oldest  sedimentary  formations.  The 
most  ancient,  of  the  I^eozoic  systems  has  as  its  fitting,  base  the 
Olenellus  zoiie. 

Within  undefined  and  no  doubt  variable  geoeratAitc^l  limits 
ralaeoatological  aones  have  been  lotindto  be  remarkably'persistent 
They  follow  eadi  other,  in  the  same  geneml'  coder,  but  hot  always 

with  equal  definiteness.  The  type  fosul  may  appear  in  some  districts 
on  a  higher  or  a  lower  platform  than  it  does  in  others.  Onl^  to  a 
limited  degrefe  is  there  any  coincidence  between  litholocfical  variations 
in  the  strata  and  the  sequence  of  the  zones.  In  the  Jurassic  forma- 
tions, indeed,  where  frequent  alternations  of  different  sedimentary 
mat«4als  are  to  be  met  with,  it  is  in  some  cases  possible  to  trace  a 
definite  upward  or  downward  limit  for  a  zone  by  some  abrupt 
change  in  the  sedimentation,  such  as  from  limestone  to  shale.  But 
such  a  precise  demarcation  is  imposable  where  no  distinct  bands  of 
different  sediments  are  to  be  seen.  The  zones  can  then  only  be 
vaguely  determined  by  finding  their  characteristic  fossils,  and  noting 
where  these  begin  to  appear  in  the  strata  and  where  they  cease. 
It  would  seem,  therefore,  that  the  sequence  of  palaeontological 
zones,  or  life-horizons,  has  not  depended  merely  upon  chaiu^es  in 
the  nature  of  the  conditions  under  which  the  organisms  lived.  We 
should  naturally  expect  that  these  changes  would  nave  had  a  marked 
influence;  that,  for  instance,  a  difference  should  be  perceptible 
between  the  character  of  the  fossils  in  a  limestone  and  that  of  those 
in  a  shale  or  a  sandstone.  The  environment,  when  a  limestone  was 
in  course  of  deposition,  would  generally  be  one  erf  clear  water, 
favourable  for  a  more  vigorous  and  more  varied  fauna  than  where 
a  shale  series  was  accumulating,  when  the  water  would  be  dis- 
coloured, and  only  such  animals  would  continne  to  lire  in  H,  or  on 
the  bottom,  as  could  maintain  themselves  in  the  midst  of  mud. 
But  no  such  litfaologkal  reastfn,  betokening  geograi^cal  changes 
that  would  affect  living  creatures,  can  be  adduced  as  a  universally 
applicable  explanation  of  the  occurrence  and  limitation  of  palaeon- 
tological aones.  One  of  these  zonea  may  be  only  a  few  inches,  or 
feet  or  yards  ia  vertical  extent,  and  no  obvious  litdnkwiciU  or  other 
cause  can  be  seen  why  its  specially  characteristic  toesils  should 
not  be  found  just  as  frequently  in  the  similar  strata  above  and 
below.  There  is  often  little  or  no  evidence  of  any  serious  change 
in  the  conditions  of  sedimentation,  still  less  of  any  widespread 
physical  disturiiance,  such  as  the  catastrophes  by '  which  tlie 
older  geologista  explained  the  extincdon  ol  svooessive  .<types  of 
life. 

It  has  been  suggested  that,  where  the  life-zones  are  well  defined, 
aedimentation  been  extremely  slow,  and  that  though  these  zones 
ftrflow  each  other  with  no  break  in  the  sedimentation,  they  were 
really  separated  by  prolonged  intervals  of  time,  during  which  organic 
evolution  could  cqme  effectively  into  play.  But  it  is  not  easy  to 
explain  how,  for  example  in  the  Lower  Lias,  there  could  have  been 
a  succession  of  prodigious  intervals,  when  practically  no  sediment 
was  laid  down,  and  yet  that  the  strata  should  ^ow  no  sign  of  con- 


temporaneous disturbance  or  denudation,  but  succeed  each  other 
as  if  they  had  beea  accumulated  by  one  continuous  process  of 
deposit.  It  must  be  admitted  that  the  problem  of  life-zones  in 
strarigraphical  geology  has  not  yet  been  solved. 

As  Darwin  first  cf^iently  showed,  the  history  of  life  has  been  very 
imperfectly  registered  in  the  stratified  parts  of  the  earth's  crust. 
Apart  from  the  fact  that,  even  under  the  most  favourable  conditions, 
only  a  small  proportion  of  the  total  flora  and  fauna  of  any  period 
would  be  preserved  in  the  fosnl  state,  enormous  gaps  occur  where 
no  record  nas  survived  at  all.  It  is  as  if  whole  clHiptera  and  books 
were  miatdi^  from  a  historical  work.  Some  of  these  lacunae  are 
sufficiently  obvious.  Thus,  in  some  cases,  powerful  dislocations  have 
thrown  considerable  portions  of  the  rocks  out  of  sight.  Sometimes 
extensive  metamorphism  has  so  affected  them  that  their  original 
characters,  including  ikmt  osf/uac  contents,  have  bcu  dosttoyed. 
Of teoest  of  all,  denudation  hu  come  into  pky>  And  vut  maaaes  of 
fossiliferous  rock  have  beat  entirely  worn  away,  as  ia  demonstrated 
by  the  abundant  unconformabilltles  in  the  structure  of  Uie  earth's 

fTUSt. 

While  tbe  mere  &ct  that  one  seriea  of  rocks  lies  unconfbrmaUy 
on  another  proves  the  lapse  tA  a  considerable  interval  between  their 
respective  dates,  tile  relative  leofth  of  this  interval  may  sometimes 
be  proved  by  means  of  fossil  evidence,  and  by  this  alone.  Let  us 
suppose,  for  example,  that  a  certain  group  of  formations  has  been 
disturbed,  ni»aiBed,  denuded  and  covered  unconformably  by  a 
seconderoup.  Inlitbpk^icalcharactersthetwoniaycloselyresemble 
ea(:h  other,  and  there  may  be  nothing  to  show  that  the  gap  repre- 
sented by  their  unconformability  is  of  an  important  character.  In 
many  cases,  indeed,  it  would  be  quite  impossible  to  pronounce  any 
vell-gfonnded  judgment  as  to  the  amount  of  interval,  even  measured 
by  the  vague  relative  standards  of  ntrft^iical  chrmudogy.  But  if 
each  group  contains  a  wellTpreseryed  suite  of  organic  remains,  it 
may.  not  only  be  possible,  but  easy,' to  say  exactly  now  much  of  the 
geoK^cal  record  has  been  left  out  between  the  two  sets  of  formations. 
By  comparing  the  fossils  with  those  obtained  from  regions  where  the 
geokwical  record  is  more  complete,  it  ntoy  be  ascertained,  perhaps, 
that  the  lower  rocks  belong  to  a  certain  platform  orstagein  geological 
history  which  for  our  present  purpose  we  may  call  P,  and  that  the 
upper  rocks  can  in  like  manner  oe  paralleled  with  stage  H. '  It  would 
be  then  apparent  that  at  this  locality  the  chronicled  of  three  great 
geological  periods  E,  F,  and  C  were  wantsBg.  which  are  dsevmeiie 
found  to  be  intercalated  between  D  and  H.  The  lapse  of  time  repre- 
sented by  this  unconformability  would  thus  be  equivalent  £0  that 
required  for  the  accumulation  ci  the  three  missing  formations  in 
those  regions  Whera  sedimentation  was  more  continuous. 

Fossil  evidcttcemay  be-made  to  prow  tlie«tisfeence  of  gaps  nMch 
are  not  otherwise  apfxirent.  As  has  been  already  remarked,  changes 
in  organic  fornis  must,  on  the  whole,  have  been  extremely  ^ow  in 
the  geological  past.  The  whole  species  of  a  sea-floor  could  not  pass 
entirely  away,  and  be  replaced  by  other  forms,  without  the  rapae 
of  long  periods  of  tinxL  If  than-among  conformable  stratified 
formation^  of  former  a^  we  encounter  sudden  and  abrupt  changes 
in  the  factcs  of  the  fossils,  we  may  be  certain  that  these  must  mark 
omissions  in  the  record,  which  we  may  hope  to  fill  in  from  a  more 
perfect  swies  dsewhere.  The  complete  bioK^iical  contrasts  between 
the  fossil  contcnta  of  unconf onnahle  strata  are  softcieatly  explicable. 
It  is  not  so  easy  to  give  a  satisfactory  account  of  thg^  which  occur 
where  the  beds  are  strictly  conformable,  and  where  no  evidence  can 
be  observed  of  any  considerable  change  of  physical  conditions  at  the 
time  of  deposit.  A  group  of  strata  having  the  same  general  litho- 
logical  diaractera  throt^hout  may  be  maidced  by  a  gceat  discrepance 
between  the  fossils  above  and  belo^  a  certain  Uae.  A  few  spedes 
may  pass  from  the  one  into  the  other,  or  perhaps  every  species  may 
be  different.  In  cases  of  this  kind,  when  pro'wed  to  be  not  merely 
local  but  per«stent  over  wide  areas,  we  must  admit,  notwithstanding 
the  apparenUy  undisturbed  and  cxHKtimimu  <^cacter  at  the  original 
deposiUon  of  the  strata,  that  the  abrupt  transition  froip  the«ae/a«fef 
of  tossils  to  the  other  rn>resents  a  long  interval  of  time  which  ms  not 
been  recorded  by  the  deport  of  strata.  A.  C.  Ramsay,  who  called 
attention  to  these  gaps,  termed  them  '*  breaks  in  the  successiwi  of 
organic  remains."  He  showed  that  they  occur  abundantly  amote 
the  Palaeozoic  and  Secondary  rocks  of  EnglancL  It  is  obvious,  01 
course,ithat  such  breaks,  even  though  traceable  over  wide  regions, 
were  not  general  over  the  whole  globe.  There  have  never  been  any 
univeraal  interruptions  in  the  oontiniiity  <tf  the  chain  of  being, 
•o  fiv  as  geolcwifal  evidence  can  show.  But  the  pbyrioai  dhai^ges 
whidi  caused  toe  breaks  may  bave-  been  geneial  ovw  a  soological 
district  or  minor  region.  They  no  doubt  often  caused  the  complete 
extinction  of  genera  and  species  which  had  a  small  geographical 
range.  ' 

From  all  these  facts  it  is  clear  that  the  ged(^:ieal  recovd,  as  It  now 
exists,  is  at  the  best  but  an  imp^rfecf:  chronicle  of  geolo^cal  hijitory. 
In  no  country  is  it  complete.  The  lacunae  of  one  region  must  be 
supplied  from  another.  Yet  in  proportion  to  the  geographical 
distance  between '  the  localities  where  the  gape  occur  and  those 
iriienoe  the  missingiatervals  are  supplied,  the  element  uncertainty 
in  our  reading  of  the  reqord  is  incnased.  The  most /deav&ble 
method  of  research  is  to  exhaust  the  evidence^  for  each  ^^area  or 
province,  and  to  compare  the  general  order  of  its  succession  as  a 
whole  wiA  that  which  can  be  established  for  other  province^ 
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Fast  Vn. — Stbatzoxafhical  Geology 

This  branch  of  the  science  arranges  the  rocks  of  the  earth's 
crust  in  the  order  of  tiieir  appearance,  and  interprets  the  sequence 
of  events  of  which  they  form  the  records.  Its  province  is  to 
cull  from  the  other  departments  of  geology  the  facts  which  may 
be  needed  to  show  what  has  been  the  progress  of  our  planet, 
and  erf  each  continent  and  country,  from  the  earliest  times  of 
vhich  the  rocks  have  preserved  any  memorial.  Thus  from 
mineralogy  and  petrography  it  contains  information  regarding 
the  origin  ai^d  subsequent  mutations  of  minerals  and  rocks. 
From  dynamical  geology  it  teams  by  what  agencies  the  materials 
of  the  earth's  crust  have  been  formed,  altered,  broken,  upheaved 
and  melted.  From  geotectonic  geology  it  understands .  the 
various  processes  whereby  these  materials  were  put  together 
so  as  to  build  up  the  complicated  crust  of  the  earth.  From 
palaeontological  geology  it  receives  in  well-determined  fossil 
remains  a  clue  by  which  to  discriminate  the  different  stratified 
formations,  and  to  trace  the  grand  onward  march  of  organized 
existence  upon  this  planet.  Stratigraphical  geology  thus 
gathers  up  the  sum  of  all  that  is  made  known  by  the  other 
departments  of  the  science,  and  makes  it  subservient  to  the 
interpretation  of  the  geological  history  of  the  earth. 

The  leading  pnndptes  of  atxatigniiihy  may  be  summed  up 
as  follom: 

X.  In  every  stratigraphical  research  the  fundamental  requisite 
is  to  establish  the  order  of  superposition  of  the  strata.  Until 
this  is  accomplished  it  is  impossibte  to  arrange  the  dates,  and 
make  out  the  sequence  of  geological  history. 

2.  The  stratified  portion  of  the  earth's  crust,  or  what  has  been 
called  the  "  geological  record,"  can  be  subdivided  into  natural 
groups,  or  series  of  strata,  characterized  by  distinctive  organic 
remains  and  recognizable  by  these  remains,  in  spite  of  great 
changes  in  lithological  character  from  place  to  place.  A  bed, 
or  a  number  of  beds,  linked  together  by  containi:^  one  or  more 
distinctive  species  or  genoa  of  fossib  is  tmned  a  tone  or  korieon, 
and  usnalfy  bears  the  name  of  one  of  its  more  duiacteristic 
fossils,  as  the  Plan&rbis^ne  of  the  Lo^er  lias,  wfakh  is  so 
caDed  from  the  previdenra  in  it  of  the  ammonite  PsUoceras 
planorbis.  Two  or  more  such  zones  related  to  each  other  by  the 
possession  of  a  number  of  the  same  characteristic  species  or 
genera  have  been  designated  beds  or  an  assise.  Two  or  more 
sets  of  beds  or  assises  similarly  related  form  a  group  or  stage;  a 
number  of  groups  or  stages  make  a  series,  formation  or  secHorty 
and  a  succession  of  formations  may  be  united  into  a  system. 

3.  Some  living  species  of  plants  and  animals  can  be  traced 
downwards  throu^  the  more  recent  geological  formations; 
but  the  number  which  can  be  so  followed  grows  smaller  as  the 
examination  is  pursued  into  more  andent  d^x>nts.  With  their 
disappearance  other  species  or  genera  present  themselves  vAach 
are  no  longer  living.  These  in  turn  may  be  traced  backward  into 
earlier  formations,  till  they  too  cease  and  their  places  an  taken  by 
yet  older  forms.  It  is  thus  shown  that  the  stratified  rocks  contain 
the  records  of  a  gradual  progression  of  organic  forms.  A  species 
which  has  once  died  out  does  not  seem  ever  to  have  reappeared. 

4.  When  the  order  of  succession  of  organic  remains  among  the 
stratified  rocks  has  been  determined,  they  become  an  invaluable 
guide  in  the  investigation  of  the  rdative  age  oi  rocks  and  the 
structure  of  the  land.  Each  zone  and  formation,being  character- 
ized by  its  own  species  or  genera,  may  be  recognized  by  their 
means,  and  the  true  succession  of  strata  may  thus  be  confidently 
established  even  in  a  country  wherein  the  rocks  have  been 
shattered  by  dislocation,  folded,  inverted  or  metamorphosed. 

5.  Though  local  differences  exist  in  regard  to  the  precise  zone 
in  which  a  given  species  of  organism  may  makeits  first  appearance, 
the  general  order  of  succession  of  the  organic  forms  found  in  the 
rocks  is  never  inverted.  The  record  is  nowhere  complete  in  any 
region,  but  the  portions  represented,  even  though  extremely 
imperfect,  always  follow  each  other  in  their  proper  chronological 
order,  unless  where  disturbance  of  the  crust  has  intovened  to 
destroy  the  original  sequence. 

6.  "Hie  relative  chronological  value  of  the  .divisions  of  the 


geological  record  is  not  to  be  measured  by  mere  depth  of  strata. 
While  it  may  be  reasonably  assumed  tluat,  in  general,  a  great 
thickness  of  stratified  rock  must  mark  the  passage  of  a  long 
period  of  time,  it  cannot  safely  be  affirmed  that  a  much  less 
thickness  elsewhere  must  represent  a  correspondingly  diminished 
period.  The  need  for  this  caution  may  sometimes  be  made 
evident  by  an  unconformability  between  two  sets  of  rocks,  as 
has  already  been  explained.  The  total  depth  of  both  groups 
together  may  be,  say  1000  ft.  Elsewhere  we  may  find  a  single 
unbroken  formation  reaching  a  depth  of  10,000  ft.;  but  it  would 
be  unwarrantable  to  assume  that  the  latter  represents  ten  times 
the  tength  (rf  time  indicated  by  the  former  two.  So  far  from 
this  being  the  case,  it  m^t  not  be  difficult  to  show  that  the 
minor  thickness  of  rock  reaUy  denotes  by  far  the  longer  geological 
intervaL  If,  for  instance,  it  could  be  proved  that  &e  upper 
part  of  both  the  sections  lies  on'  one  and  the  same  geological 
platform,  but  that  the  lower  unconformable  series  in  tJbe  one 
locality  belongs  to  a  far  lower  and  older  system  of  rocks  than  the 
base  of  the  thick  conformable  series  in  the  other,  then  it  would 
be  clear  that  the  gap  marked  by  the  oneonformability  really 
indicates  a  longer  period  than  the  masave  succession  of  deposits. 

7.  Fossil  evidence  furnishes  the  chief  means  of  comparing  thp 
relative  value  of  formations  and  groups  of  rock.  A  "  break  i& 
the  succession  of  organic  remains,"  as  tUxea/^  e^riained,  marks 
an  interval  of  time  often  umrepresented  by  strata  at  the  place 
where  the  break  is  found,  l^ie  relative  importance  of  these 
breaks  and  therefore,  probab^,  1^.  loompuative  intervals 
<rf  time  i^ch  they  mark,  may  be  estkutted  by  the  difiermce 
of  the  facies  or  general  character  of  the  fossils  on  each  side. 
If,  for  example,  in  one  case  we  find  every  species  to  be  dissimilar 
above  and  below  a  certain  horizon,  while  in  another  locality  only 
half  of  the  species  on  each  side  are  peculiar,  we  naturally  infer, 
if  the  total  number  of  species  seems  large  enough  to  warrant 
the  inference,  that  the  interval  marked  by  the  former  break 
was  much  longer  than  that  marked  by  the  second.  But  we  may 
go  further  and  compare  by  means  of  fossil  evidence  the  relation 
between  breaks  in  the*  snccession  of  organic  remains  and  the 
depth  of  strata  between  them. 

Three  formations  of  fosriliferous  strata.  A,  C,  and  H,  may  occur 
conformably  above  each  other.  By  a  c<miparison  of  the  fosdl 
contents  of  all  parts  of  A,  it  may  be  ascertained  that,  while  some 
species  are  peculiar  to  its  lower,  others  to  its  hixber  portions,  yet  the 
majority  extend  throughout  the  formation.  If  now  it  is  found  that 
of  the  total  number  of  spedes  in  the  up|>er  portion  of  A  only  one-third 
passes  up  into  C,  it  may  be  inferred  with  aMne  plausibility  that  the 
time  represented  by  tix  break  between  A  and  C  was  really  longer 
than  that  required  for  the  accumulation  <^  the  whole  <^  the  formation 
A.  It  might  even  be  possible  to  discover  elsewhere  a  thick  inter- 
mediate formarioQ  B  filling  up  the  gap  between  A  and  C.  In  like 
manner  were  it  to  be  discovered  that,  while  the  wholeof  the  formation 
C  is  characterized  by  a  common  suite  of  fossils,  not  one  of  the  species 
and  only  one  half  of  the  genera  pass  up  into  H,  the  inferrace  could 
hardly  be  resisted  that  the  gap  between  the  two  formations  marks 
the  passage  of  a  far  longer  interval  than  was  needed  for  the  deposkioa 
of  the  whole  of  C.  And  thus  we  reach  the  remaricable  conclusioa 
that,  thick  though  the  stratified  fonnations  of  a  country  may  be, 
in  some  cases  they  may  not  represent  so  long  a  total  period  of  time 
as  do  the  gaps  in  their  succesaon, — in  other  words,  that  non-deposi- 
tion was  more  freauent  and  prolonged  than  deposition,  or  that  the 
intervals  of  time  which  have  oeen  recorded  by  strata  have  not  been 
so  long  as  those  which  have  not  been  so  recorded. 

In  all  speculations  of  this  nature,  however,  it  is  necessary 
to  reason  from  as  wide  a  basis  of  observation  as  possible,  seeing 
that  so  much  of  the  evidence  is  native.  E^edally  needful 
is  it  to  bear  in  mind  that  the  cessation  of  one  or  more  species 
at  a  certain  line  among  the  rocks  of  a  particular  district  may 
mean  nothing,  more  than  that,  onward  from  the  time  marked 
by  that  line,  these  species,  owing  to  some  change  in  the  conditions 
of  Hfe,  were  compelled  to  migrate  or  became  locally  extinct  or, 
from  some  alteration  in  the  conditions  of  fossilization,  were  no 
longer  imbedded  and  preserved  as  fossils.  They  may  have 
conrinued  to  flourish  abundantly  in  neighbouring  districts  for 
a  long  period  afterward.  Many  examples  of  this  obvious 
truth  might  be  dted.  Thus  in  a  great  succession  of  mingled 
marine,  brackish-water  and  terrestrial  strata,  like  that  of  the 
Carboniferous  Limestone  series  of  Scotland,  corals,  crinoids 


Digitized  by 


PHYSIOGRAPHICAL] 


GEOLOGY 


669 


and  brachiopods  abound  in  the  limestones  and  accompanying 
shales,  but  disappear  as  the  sandstones,  iionstones,  days,  coals 
and  bituminous  shales  supervene.  An  observer  meeting  for  the 
first  time  with  an  iostuice  of  this  disappearance,  and  remember- 
ing what  he  had  read  about  breaks  in  succession,  might  be 
tempted  to  speculate  about  the  extinction  of  these  organisms, 
and  their  rei^acement  by  other  and  later  forms  of  life,  such  as 
the  ferns,  lycopods,  estuaiine  or  fresh-water  shells,  ganoid 
fishes  and  other  fo^ils  to  abundant  in  the  overlying  strata. 
^ ut  further  reaeaich  would  show  him  that  Ju^  above  the  plant- 
bearing  sandstones  and  coals  other  limestones  and  shales  might 
be  observed,  once  more  charged  with  the  same  marine  fosals 
as  before,  and  still  farther  overlying  groups  of  sandstones,  coals 
and  carbonaceous  beds  followed  by  yet  hi^er  marine  limestones. 
He  would  thus  learn  that  the  same  organisms,  after  being 
locally  exterminated,  returned  again  and  again  to  thie  same 
area.  After  such  a  lesson  he  would  probably  pause  before  too 
confidently  asserting  that  the  highest  bed  in  which  we  can 
detect  certain  fossils  marks  their  final  appearance  in  the  hist<»7 
of  life.  Some  breaks  in  the  succession  may  thoa-be  extremely 
local,  one  set  of  organisms  having  been  driven  to  a  different  part 
of  the  same  region,  while  another  set  occupied  their  place  until 
the  first  was  enabled  toxekurn. 

8.  The  geological  record  is  at  the  best  bi^  an  faiperfect 
dhronicle  of  the  geological  history  of  the  cartJi.  It  abounds 
in  gaps,  some  of  which  have  been  caused  by  the  destruction  of 
strata  owing  to  metamorphism,  denudation  or  otherwise,  others 
by  original  non-depoution,  as  above  explained.  Nevertheless 
from  this  record  alone  can  the  progress  of  the  earth  be  traced. 
It  contains  the  registers  of  the  appearance  and  disappearance 
of  tribes  of  plants  and  «ntmjih  which  have  from  time  to  time 
flourished  on  the  earth.  Only  a  unaU  proportion  of  the  total 
number  of  apedes  which  have  lived  in  past  time  have  been  thus 
chronicled,  yet  by  collecting  the  broken  fragments  of  the  record 
an  outline  at  kaat  of  the  history  of  life  upon  the  earth  can  be 
dedphered. 

It  cannot  be  too  frequently  stated,  nor  too  prominently  kept 
in  view,  that,  altfamigh  gaps  occur  in  the  swxession  of  organic 
remains  as  recorded  in  the  rocks,  they  do  not  warrant  the  omclu- 
sion  that  any  such  blank  intervals  ever  interrupted  the  progress 
of  plant  and  animal  life  upon  the  ^obe.  There  is  every  reason 
to  believe  that  the  march  of  life  has  been  unbroken,  onward  and 
upward.  Geological  history,  therefore,  if  its  records  in  the 
stratified  formations  were  perfect,  ought  to  show  a  blending 
and  gradation  of  epoch  with  epoch.  But  the  progress  has  been 
constantly  interrupted,  now  by  upheaval,  now  by  volcanic 
outbursts,  now  by  depressi<Hi.  Tliese  interruptions  serve  as 
natural  divisions  in  the  chronide,  and  enable  the  gecdogist  to 
arrange  his  history  into  periods.  As  the  order  of  succession 
among  stratified  rocks  was  first  made  out  in  Enn^  and  as  many 
of  the  gaps  in  tliat  succession  were  found  to  be  widespread  over 
the  European  area,  the  divisions  which  experience  established 
for  that  portion  of  the  globe  came  to  be  regarded  as  typical, 
and  the  names  adopted  for  than  were  applied  to  the  rocks  of 
other  and  far  distant  regions.  This  application  has  brought  out 
the  fact  that  some  of  the  most  marked  breaks  in  the  European 
series  do  not  exist  elsewhere,  and,  on  the  other  hand,  that  some 
portions  of  that  series  are  Buich  more  complete  than  the  corre- 
sponding sections  in  other  regions.  Hence,  while  the  genaal 
similarity  oi  succession  may  r«nain,  different  subdivisions  and 
nranenclature  are  required  as  we  pass  from  continent  to  continent. 

Tht  Qomenclatureadopted  for  the  subdivisions  of  the  geological 
record  bears  witness  to  the  n^ud  growth  of  geology.  It  is  a 
patch-work  in  which  no  system  nor  language  has  been  adhered 
to,  but  where  the  influenoes  by  which  the  progress  of  the  science 
hu  been  moulded  may  be  distinctly  traced.  Some  of  thd  earliest 
names  are  Uthological,  and  remind  us  of  the  fact  that  mioeralogy 
and  petrography  preceded  geology  in  the  order  of  birth — Chalk, 
Oolite,  Greensand,  Millstpne  Grit.  Others  are  topographiaal, 
and  often  recall  the  labours  of  the  early  geologists  of  England — 
London  Clay,  Oxford  Ctay,  Furbedc,  Portland,  Kimmeridgebeds. 
Others  are  taken  from  local  English  provincial  names,  and 


remind  m  erf  the  debt  we  owe  to  William  Smith,  by  whtmi  so 
many  of  them  were  first  used — ^Lias,  Gault,  Crag,  Combrash. 
Others  of  later  date  recognize  an  order  of  superposition  as 
already  established  among  formations — Old  Red  Sandstone, 
New  Red  Sandstone.  By  common  consent  it  is  admitted  that' 
names  taken  from  the  region  where  a  formation  or  group  of  rocks 
is  typically  devdoi>ed  are  best  adapted  for  general  use.' 
Cambrian,  Silurian,  Devonian,  Permian,  Jurassic  are  of  this 
class,  and  have  been  adopted  all  over  the  globe. 

But  whatever  be  the  name  chosen  to  designate  a  particular 
group  of  tfrata,  it  soon  comes  to  be  used  as  a  chronolo^cal  or 
homotaxial  term,  apart  altogether  from  the  stratigmphical 
character  of  the  strata  to  which  it  is  applied.  Thus  we  speak 
of  the  Chalk  or  Cretaceous  system,  and  embrace  under  that 
term  formations  which  may  contain  no  chalk;  and  we  may 
describe  as  Silurian  a  scries  of  strata  utterly  unlike  in  Uthological 
characters  to  the  formations  in  the  typical  Silurian  country. 
In  using  these  terms  we  unconsdously  allow  the  idea  of  relative 
date  to  arise  prominently  before  us.  Hence  such  a  word  as 
"  chalk  "  or  *'  cretaceous  "  does  not  suggest  so  much  to  us  the 
group  of  strata  so  called  as  the  interval  of  geological  history 
whidi  these  strata  represent.  We  speak  of  the  Cretaceous^ 
Jurasuc,  and  Cambrian  periods,  and  of  the  Cretaceous  fauna» 
the  Jurassic  flora,  the  Cambrian  tritobites,  as  if  these  adjectives 
denoted  simply  <^>ochs  of  geological  rime. 

The  strati^d  formations  of  the  earth's  crust,  or  geological 
record,  are  classified  &ito  five  main  divisions,  which  in  their  - 
order  of  antiquity  are  as  follows:  (r)  Archean  or  Pre-Cambrian, . 
called  also  sometimes  Azoic  (lifeless)  or  Eozoic  (dawn  of  life) ; . 
(2)  Palaeozoic  (andent  life)  or  Primary;  (3)  Mesozoic  (middle 
life)  or  Secondary;  (4)  Cainozoic  (recent  life)  or  Tertiary;. 
(S)  Quaternary  or  Post-Tertiary.  Tliese  divisions  are  furtho*- 
tuiged  into  sjrstems,  formations,  groups  or  stages,  assises  and' 
zones.  Accounts  of  the  various  subdivisions  named  are  given  i 
in  separate  articles  under  their  own  headings.  In  order,  however, , 
that  the  sequence  of  the  formations  and  their  parallelism  int 
Europe  and  North  America  may  be  presmted  together  a  stniti-- 
graphkal  table  is  given  on  next  page. 

Fast  VIU^ — Pkysioobavhkal  Geoxxksy 

This  department  of  geological  inquiry  investigates  the  origini 
and  history  of  the  present  topographical  features  of  the  land., 
As  these  features  must  obviously  be  related  to  those  ol  earlier 
time  which  are  recorded  in  the  rocks  of  the  earth's  crust,  they 
cannot  be  satisfactorily  studied  until  at  least  the  mun  outlines- 
of  the  history  of  these  rocks  have  been  traced.  Hence  physio- 
grai^cal  research  comes  Bppxopnaxdy  after  the  other  hnmches. 
of  the  science  have  been  considered.  I 

FVom  the  stratigraphy  of  Uie  terrestrial  crust  we  learn  that, 
by  far  the  largest  part  of  the  area  of  dry  land  is  built  up  of  marine- 
formations;  and  therefore  that  the  present  land  is  not  an 
aboriginal  portion  of  the  earth's  surface,  but  has  been  overspread 
by  the  sea  in  which  its  rocks  were  mainly  accumulated.  We 
further  discover  that  this  submergence  of  the  land  did  not. 
happen  once  only,  but  again  and  again  in  past  ages  and  in  all 
parts  of  the  world.  Yet  although  the  terrestrial  areas  varied 
much  from  ^e  to  age  in  their  extent  and  in  their  distribution,, 
being  at  one  time  more  continental,  at  another  more  insular, 
there  is  reasm  to  believe  that  these  successive  diminutions  and 
expansions  have  on  the  whole  been  effected  within,  or  not  far 
outside,  the  limits  of  the  existing  continents.  There  is  no 
evidence  that  any  portion  of  the  present  land  ever  lay  under  the 
deeper  parts  of  Uie  ocean.  The  abysmal  deposits  of  the  ocean- 
floor  have  no  true  representarives  among  the  sedimentary 
formations  anywhere  visible  on  the  land.  Nor,  on  the  other 
hand,  can  it  be  shown  that  any  part  of  the  eusting  ocean 
abysses  ever  rose  above  sea-level  into  dry  land.  Hence  geologists 
have  drawn  the  inference  that  the  ocean  basins  have  probably 
been  always  where  they  now  are;  and  that  although  the  con-i 
tinental  areas  have  often  been  narrowed  by  submergence  and  by 
denudation,  there  has  probably  seldom  or  never  been  a  complete 


Digitized  by 


670 


GEOLOGY 


IPHY5IOGRAPHICAL 


The  GetdogictU  Record  or  Order  tif  Succession  ef  the  StraMfied 
Formations  oj  the  Earth's  Crust. 


a 


id 


Ewape. 


mstoric,  up  to  the  present  time. 
Prehiitoric,  campfuing  depoaib  of  the 

Iron,  Bronze,  and  later  Stone  Ages. 
Neolithic— allumm,  peat,  lake-a«dl- 

ingB-locao.  &e. 
FBlaeolithic — riveF^vds,  am-de- 


Older  LoetB  and  vall^'fmwls;  e»ve- 

depofiiu. 

Strand-lines  or  raised  beaches;  youngest 
moralaes. 

Upper  Bovlder-clays;    cslters;  marine 

sands  and  clays. 
IntOBladal  deposits. 

Lown  boulder-clay  or  T^l,  with  striated 
iDck-mfMo  below. 


Newer:— English  Forest-Bed  Croup; 
Red  and  Norwidi  Oag;  Amstdian 
and  Scaldesian  groups  of  Bel^um 
sjid  Holland;  Siolion  and  Aadsn  of 
France  and  Italy. 

Older:— Endish  Coralline  Crag:  Dies- 
tisa  of  Belgiuro;  PUtiandan  of  aoutb- 
cm  France  and  Italy. 

Wanting  in  Britain;  well  developed  in 
Ftuice,  S.  E.  Europe  and  Italy;  divis- 
ible inro  the  followjog  groups  in 
descending  order:  (i)  FODdan;  (3) 
Sarmadan:  (5)  TovwdaBi  (jJ  oA- 
TeHaa;  (5)  Tjwgi^i^ii  (Bunufauaa). 


Is  Brbain  the,  "dnrio-ouriDe  setkB"  of 
the  Ue  o|  Wght;  also  die  nJcanic 
'platatuAt  httnn  and  Imer  Hebrides 
Mid  tbooe  of  the  Paeroe  Ideq  andlce- 
land.  In  coodnental  Europe  the 
Uiltmht  nibdivUoUl  have  been 
established  ilk  dgcendiog  orda:  (i) 
AqtdtaBlan,  (a)  Starauan  (Rupelian), 
(3)  TBPpmCwiiiolafan)^ 


finrtoo  sands  and  dws;  Lqdiaa 
of  Frimce. 

KftcUeahani  Beds:  Lattdaa  (Ckkatra 
groaaier  and  Caillasses)  of  Paris  basin. 

Loodon  dar,  Wodwich  and  Reading 
Beds:  Toanet  sands;  Yntesian  or 
Tiif-T^h"  of  N.  France  and  Bdghui; 
Spttnukn  and  TiMMtlu  (m^ti 


Danian—Maaiing  in  Britain;  uppannast 

limestone  of  Dennurk. 
Senoolan— iTppor  C3ialk  with  Flints  <rf 

England;  .  Alurian  and  Emacherian 

stooea  on  the  European  condnent. 
Turanian— Middle  ^Ok    with  few 

flints,  and  comprisinc  tha  AngMimJan 

and  ligerian  stages. 
Oenaniuuao— I>oW«r  Chidk  «nd  Oudk 

Mad. 

KlUaa  — Upper  Graenaand  and  Gauft. 
Aptian — Lower  Greensond;  Marls  and 

limestones  of  Provence,  Sc. 
Urgonlan  (Bsnenian)— Athofldd  day; 

massive    Hipputlte  .limestones  of 

southern  France. 
Nexomian— Weald  day  and  Tfasdngt 

sand;    Hauterivian  and  Valanginian 

anb^tagsB  of  -  Switaerlaad  and  Fkance. 


Purbedcian— Purbeck  beds;  UOitder 
Merj^;  largely  present  In  West- 
;dulia. 

Portlandian — Portland  group  of  Eng- 
land, rmesented  in  S.  France  by  the 
thick  Itthoniaa  limeatpnes. 

Kimtneridcian — Klmmendge  Clay  of 
Engbuia;  Virgulian  ma  Ptcrocenan 
groups  of  N.  nance;  lepnsented  by 
Oldt  ilnMstcnes  In  the  Mediterranean 


North  America. 


Simitar  to  tihe  Eurcfiean  dc- 
vdopBMttj^bot  with  acanliat 


As  in  Europe,'  it  la  hardtv  ooa- 
siblc  to  assign  a  oeooite 
chronolofdcd  place  to  each 
of  the  various  deposits  ot  tnis 
period,  terrestrial  end  marine. 
They  generally  resemble  the 
Eintipean  series.  The  charac- 
teristic marine,  fluviatile  and 
lacustrine  terraoes,  which 
overlie  the  older  diub,  have 
been  daaaed  as  the  Champ- 
lain  Group. 


On  the  Atlantic  border  leive- 
sented  bv  the  marine  Florioian 
series;  In  the  Interior  by  a 
subaera]  and  lacustrine  series; 
and  on  the  Pacific  bonkr  bf 
the  thidc  marine  scries  of  Saa 
EVaacisca 


RejM'esenled  in  the  Eastern 
StMts  by  a  marine  series 
(Yorkiown  or  Chesapeake, 
Chipola  and  Chait&hoochee 
a),  and  ki  the  interior 


groapa).  aixt  n  tae  mtenor 
by  the  lacustrine  Loup  Fork 
{Nebra^);  Mep  River,  and 
John  Psff  groups.  . 


Qa  tte  .AdnUk  baeder  m 
equivalMtls  have  been  aatis- 
faettfuy  recogidset!,'  but  as 
the  Padlic  tide  tbeee  ars 
marine  dncalla  bi  N.  W. 
OregM,  which  may  rtrpraeU 
ihts  dinsion.  In  the  mterioc 
the  equivalent  is  bdlevsd  to 
be  tbe  fredwater  White  River 
series,  induding  (i)  Frolo- 
ctras  beds,  (>)  Oriodon  beds, 
and  (31)  rAuux/mMm  beds. 


Woodstock  and  Aquia  Cicek 
eroupe  of  Potomac  River; 
Vkksbara,  JackBon,  CJai- 
bome,.  Btihraumc,  and  Hg. 
mUc  groups  (sMlsdsdppi. 

In  the  interior  a  thick  series  of 
frMh-water  formalioiis,  coro- 
prfeiDS,'  in  descending  order 
the  Uinta,  Bridgn;  Wmd 
River,  Wasatch,  Torrejon, 
and  Pnerco  grtMupa. 

On  the  Padfic  side  the  marine 
Telon  series  of  Oregon  and 
Califoenia. 


On  the  Atlantic  border  both 
marine  strata  and  others  con- 
taining a  terrestrial  fiora  tt^ 
presou  the  Cretaceous  series 
of  fortnaiions. 

In  the  Interior  there '  fa  also  a 
coauningUng  of  marine  with 
lacustrine  Seposlia.  At  tbe 
top  lies  tbe  Laramie  or  tig- 
ntlic  series  with  an  abundant 
(Lnestrid  -  Bora,  pastdng  down' 
into  tbe  lacustrine  and 
brackisb-waler  Montana 
aeries.  Of  <ridef  dale,  the 
Colorado  scries  contains  an 
abundant  marine  buna,  yet 
indudca  also  some  ooal-acama. 
The  Niobrara  marls  and  lime- 
stones are  likewise  of  marine 
origin,  but  the  lower  members 
of  the  series  (Benton  and 
DakobO  slwir  anotber  great 
representation  of  fresb-water 
sedlmentatlaB  with  l^tes 
and  coals. 

In  California  a  vast  succession 
of  marina  depodls  (Shaslo- 
Chico)  represents  the  Cre- 
taceous system;  and  in  western 
British  N.  America  coeJ-flcnms 
also  occur. 


Representatives  of  tbe  Middle 
and  lower  Turaasic  forroa- 
tiona  have  been  found  in 
California  and  Oregon,  and 
hfther  ntffth  among  the  Arcdc 
idaoda. 

Strata  containing '  Lower  Juras- 
sic: marina'  fossils  appear  in 
Wyoming  and  Dakota,:  and 
above  them  come  the  AUotito- 
MMTitf.sad  BatloKPiut  beds, 


Europe, 

North  Amcricn. 

.1 

1  1 

it  ? 

"1  " 

Corallian — Coral  Rag,  Coralline  Odite; 
Sequaaian  stages  of  the  ContiiKOt, 
comnising  the  sub-stages  9f  Aatartlan 
and  Rauradan. 

Oxfordian — Oxfc^  day;  Argovion  and 
Neuvizyan  stages. 

Cdloviat^Kdlaways  Rock,  Dfvedan 
■ub^tage  of  N.  France. 

Bathonian— series  of  Elfish  strata  from 
Corabrash  dow»  lo  Filler's  Earth. 

Bajodan — Inferior  Oolite  of  England. 

liassic— divisible  into  (i)  Upper  IJas 
or  Toardan,  (i)  Middle  Uaa.  Mari- 
stone  or  CnamouthiaD  (3)  Lower 
Lne  of  Sinemurian  and  Hef  tangiao. 

wluch  have  yfdded  so  large  a 
variety  <rf  deinosauis  and  other 
vertebrates,  and  esped-illy  the 
remaiaa  of  a  munber  of  genera 
of  small  tiy^^Mw^if  ^ 

In  Gennany  and  -western  Eurt^  thai 
dividon  represents   the  depodts  of 
inland  seas  or  lagoons,  and  b  divisible 
into  the  following  stages  indcscendine 
order;   (r)  RhoetlcrTa)  Keupcr,  (3) 
Musdidk^k,  (4)  Bu^.     In  t& 
eastern  Alps  and  tbe  Meditoranean 
basin  the  contemporaneous  sediment- 
ary fcamations  an  those  of  open  dear 
sea,  in  which  a  thickncaB  of  many 
thousand  feet  ot  strata  was  accumu- 
lated. 

In  New  York,  Conneeticut,  New 
Brunswick,  and  Nova  Scoiia 
a    series    oi   red  sandstone 
(Nciwark  scsles)  contains  land- 
plants    and  labyrinthodonls 
like  the  lagoon  type  of  central 
and  western  Europe.    On  the 
Padfic  dope,  however,  marine 
'  Ainivalenta  oocv,  represents 
iac  Ihe  ndagic  type,  of  vfivtb- 
eaalwn  Xonqie. 

ThtLiiaaiua — Zechateio,  Magnww 
Limestone;  named  from  its  oevdop- 
ment  in  Thurinda;  wdl  represented 
also  in  Saxonv,  Bavaria  and  Bohemia. 

Sar onion — Rothliegendes  Group;  Red 
Sandstones,  &c  > 

Autunian — wnere  die  strata  praent  the. 
lagoon  fades,  wdl  displayed  at  Autun 
bi  Fnucer ,  when  tbe  marine  Qpi  is 
predominsnt,  as  In  Russia,  the  group 
has  been  termed  Aitindtisii. 

To  this  dividon  of  the  gedogi- 
cal  record  the  ypper  Barren 
Measures  of  the  'Cool-fields  of 
.  PMosylviwis,  Pdncf  Edward 
Island,  Nova  Scoiia  and 
*New  Bhinawlck  have  been 
assigned.  , 

Farther  south  In  Kansas,  Texas, 
and  Nebraska  tbe  represcoln-' 
dves  of  the  diriuon  have  an 
abundant  marine' fatina. 

,1 

Slepbanion  or  Unlttn — reiiTgented  In 

RuMia  Kv  ■■laijim  fnmwtinMK.  and  in 

central  and  western  Europe  hj  niuner- 
01B  snuH  btnfais  contatnoig  k  peculiar 
flora  and  Insoroe  places  a  great  varied 

of  insects. 

Westphaliaaor  Mbsccwian-K^Bl- 

measive^  Millslqoe  QriL 
Culm  er  ITmantian— CarbODtftooos  Unw- 

,st^  and  Caldfczoua  Sandstone  secies. 

Upper  productive  Coal- 
meaaunv. 

Lower  Barren  measures. 

Lower'  prodtfctW*  Coal- 
measures. 

Pottsville  congfomerale. 

Mam^i  Oiimk  dulea;  lime- 
slonesof  Chester,  St  Louis,  &c. 

Pocnno  serfesi  Ktnderhook 
UmcMon.. 

0     w  ■ 

> 

Devanfsn  type. 

OUSodSud- 
stonc  type. 

Calskill  red  sandstone;  Old 
Red  Sandstone  type)  .  the 
stmta     bdow  .  Ham 
Devonf  an  type. 

Cbenraag  Oroop. 
.Ceneaee  " 

J  Haimillon  Grmip. 
i  Marcdius  "  " 

f  CoraH  esouB  Uae-fUpiM" 
,    stone.  jHdder-. 
<  Onondaga  Lime- ]  berg 
.  1    stone.  LGroap. 
I^Oridcany  Sandstone. 

^\^& 

T ;  :  *  Coblentdan, 

^^'^  i  Gedinpian. 

Ydlow  and  red 
aandstme  with 

Caidme^  .flag- 
stones with 

.  OOtoUtUtpit- 
Unu,  Homa- 

Red  and  purple 
sandstones  and 
congloneraies 
with  Ctthal- 
atpii,  Pier- 
atis,  *c. 

( Ludlow  Group, 
(Uandovi^" 

T             ( Caradoe  or  Bala  Group, 
(OrdoVKwn) 

r  Lower  Heldcrberg  Ctowp.. 
Water-Lime. 

-  Niagara  Shah!  and  tiinaaloba^ 
Obiton  Group, 

Medina 
fOndnmli  Group.  ' 
Uiica  " 

-  Trrolon  " 

Chnzy          "  1 
Calciicrous  " 

Upper  or  OfcMu  acficB-^Tremadac  alates 

andZiM^Kla  Hao. 
Middle'  or  ParadMMiiUs  aeries— Men»- 

vian  Group. 
Lower'  or  OitneBus  ■oics— Llaidieris 

and  Bwlech  Oroqn  and  Qltadln- 

sone. 

Upper  or  Potsdam  series  with 
Olmir    and  Dfetioetpkaliu 
fauna. 

Middle  or  Acadian  series  ,with 

PahtdoxUu  faona. 
LoWTX'  or  Oeortdan  series  with 

Oltmdliu  taona. 

1 

1 

In  Scodaad,  underneath  the  Cambrian 
OltHdius  group.  Res  lUcoidonnaUy 
a  mofls  of  na  ssndstw  and  cco- 
domerate  (Torridonian)  8000  or  ro,ooo 
ft.  tMdt,  whkh  ruts  with  a  strong 
uocoafonnability  on  a  seriea  of  coarse 
gneiwes  and  schists  (Lewisian).  A 
nilck  series  of  slates  and  phyllites  lie* 
bdow  tbe  ddest  PaJaeosoic  rocks  in 
central  Europe,  iritb  coane  gndnes 
bdow,  ' 

In    Can.ida    and    the  Lake 
Superior  region  «C  tbe  UiAed 
SUIes  a  vast  jHKcessian  of 
rocks  of  Pre-cunbnan  age 
haa  been  grouped  into  na 
following  subdiwons  in  de- 
scenditi|(  order:  (i)  Keweetia< 
walk,  l^uu  unooafarmabhr  00 
(a)  Ammikie,  separated  by  a 
BitoOg  uaconfoTmabiKty  from 
(jA  Upper  Huroman,  (1)  Lower 
Hunmlan  with  an  unconform- 
able base,  Ot)  Goutchichmg, 
(6)  Laurcntian.    In  the  eastern 
part  of  Canada,  Newfound- 
land, &Cy  and  also  in  Mon- 
tana, aedmtenlary  formatioos 
vest  thickness' below  tbe 
lowest  Cambrian  aone  have 
been  tbund  to  contain  some 
obecnre  ccgsnttms. 
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disappearance  of  land.  The  fact  that  the  sedfmentary  forma' 
tions  of  each  successive  geological  period  consist  to  so  large  an 
extent  of  mechanically  formed  terrigenous  detritus,  affords 
good  evidence  of  the  coexistence  of  tracts  of  land  as  well  as  of 
extensive  denudation. 

From  these  genaal  conaideifations  we  proceed  to  inquire  bow 
the  existing  topographical  features  of  the  land  arose.  Obviously 
the  co-operation  of  the  two  great  geological  agenci«8-<tf  bypogene 
and  ^ligene  energy,  which  have  beat  at  work  from  the  beginning 
of  our  Robe's  decipherable  Idstoiy,  must  have  been  the  cause 
to  widSi  these  features  are  to  be  as^ned;  and  the  task  of  the 
geologist  is  to  ascertain,  if  possible,  the  part  that  has  been  taken 
by  each.  There  is  a  natural  tendency  to  see  in'  a  stupendous 
piece  of  scenery,  such  as  a  deep  ravine,  a  range  of  hills,  a  line  df 
precipice  or  a  chain  of  mountains,  evidence  only  of  sulitenianean 
convulsion ;  and  before  the  subject  was  taken  up  a  matter 
of  strict  sdeAtific  induction,  an  appeal  to  former  caCadygms 
was  considered  a  sufficient  solution  of  the  problems  presented 
by  such  features  of  landscape.  The  rise  of  the  modetm 
Huttonlan  schod,  however,  led  to  a  more  cateful  exomuuMion 
of  these  problems.  Hie  important  share  taken  by  tM^fOi  in  the 
determination  of  the  present  features  of  tendscape  was  tfa«ii 
recognized,  while  a  fuller  a^reciatfon  of  the  relative  parts 
played  by  the  hypogene  and  epigenc:  causes  has  gradoaUy  beefl 
reached. 

I.  The  study  of  the  progress  of  (denudation  at  the  present 
time  has  led  to  the  conclusion  that  even  if  the  rate  of  waste 
were  not  more  rapid  than  it  is  to-day»  it  would  yet  ba&w  ift  a 
comparatively  brief  geological  period  to  reduce  the  dry  land  to 
below  the  sea-level.  But  not  only  would  the  area  of  the  land  be 
diminished  by  denudation,  it  could  hardly  tvSX  to  be  more  or 
less  involved  in  those  widespread  movemenCft  otf -subaideACb, 
during  whidi  the  thiA  sedimentary  lormatittBS  of  ite  crust 
appear  to  have  beett  accumulated.  It  is  thus  manifest  tiiat  there 
must  have  been  from  time  to  time  during  the  history  oS  our 
globe  ufiward  movements  of  the  crust,  whereby  the  balance 
between  land  and  sea  was  redressed.  Proofs  of  such  movements 
have  been  abundantly  preserved  among  the  stratified  formatiohs. 
We  there  learn  that  the  uplifts  have  usually  followed  each  other 
at  long  intervals  between  Which  subsidence  prevailed,  and  thus 
that  there  has  been  a  prolonged  oscillation  of  the  crust  over  the 
great  continental  areas  of  the  earth's  surface. 

An  examination  of  that  surface  leads  to  the  recognition  of  two 
great  types  of  upheaval.  In  the  one,  the  sea-floor,  with  all  its 
thick  accumulations  of  sediment,  has  been  carried  upvajrds, 
sometimes  for  several  thousand  feet,  so  equably  that  the  strata 
retain  their  original  flatness  with  hardly  any  senable  disturbance 
for  hundreds  of  square  miles.  In  the  other  type  the  scdid  crust 
has  been  plicated,  corrugated  and  dislocated,  e^pedslly  along 
particular  lines,  and  has  attained  its  most  stupendous  diwuption 
in  lofty  chuns  of  mountains.  Between  these  two  phases  of  uplift 
many  intermediate  stages  have  been  developed,  according  to 
the  direction  and  intensity  of  the  subterranean  force  and  the 
varying  nature  and  disposition  of  the  rocks  of  the  crust. 

(a)  Where  the  uplift  has  extended  over  wide  spaces,  without 
aj^redable  deformaticm  of  the  crust,  die  flat  strata  have  given 
rise  to  low  i^ains,  w  if  the  amouat  ispxiat  has  been  gnat 
enough,  to  high  plains,  plateaux  or  tabldteda.  The  plains  of 
Rus^a,  fOT  example,  lie  for  the  most  part  on  such  tracts  of 
equably  uplifted  strata.  The  great  plains  of  the  western  intMior 
of  the  United  States  form  a  great  plateau  tableltuid,  5000  or 
6000  ft.  above  the  sea,  and  many  thousands  of  square  miles  in 
extent,  on  which  the  Rocky  Mountains  have  been  ridged  up. 

ib)  It  is  in  a  great  mountam-chaib  that  the  complicated 
structures  developed  during  disturbances  of  the  earth's  crust 
can  best  be  studied  (see  Parts  IV.  and  V.  of  tlus  article),  and 
where  the  influence  <^  these  structures  on  the  t«p<^aphy  of  the 
surface  is  most  effectively  displayed.  Such  a  diain  may  be  the 
result  of  one  colossal  disttiriMtice;  but  those  oi  high  geok)gical 
antiquity  usually  furnish  proofs  of  successive  upfift*  with  more 
or  less  intervening  denudation.  Formed  along  Jincs  of  continental 
displacement  In  the  crust,  th^  have  again  and  again  igivcn 


relief  from  the  strain  of  compression  by  fresh  crumpling,  fracture 
and  uprise.  T^e  chief  guide  in  tracing  these  successive  stages 
of  growth  is  sui^lied  by  unconiormability.  If,  for  examine,  a 
mountain-range  oonasts  of  upraised  Sihuiad  rocks,  upon  the 
upturned  and  denuded  edges  of  which  the  CarbomileiDus  Lunen 
Stone  lies  transgressively,  it  is  clear  that  its  original  upheaval 
must  have  taken  placein  the  period  of  geological  time  r^wesented 
by  the  interval  between  the  Silurian  and  the  Carboniferous 
Limestone  formatkms.  If,  as  the  range  is  foUowed  akmg  its 
course,  the  Carboniferous  UmeaUmt  is  found  to  be  also  hif^y 
Inclined  and  covisred  unconf  ormably  by  the  Upper  Coal'ineasures, 
a  second  uplift  of  that  portion  of  the  ground  can  be  prowd  to 
have  taken  place  between  the  time  of  the  Limestone  and  that  oi 
the  Upper  Coal-mei(sureB.  By  this  simple  and  obvious  kind  of 
evidence  the  relative  ages  of  dificrent  mountainHchams  may 
be  compared.  In  most  great  chains,  however,  the  rocks  have 
been  so  intensely  cruiiq>led,  and  even  inverted,  that  mut^ 
labour  may  be  required  before  their  true  relations  caa<be  deter- 
mined. 

The  Alps  fnnlsh  an  htstroctive  exwfde  of  the  kog  secies  of 
revolutions  through  which  a  great  manatain-system  may  have 
passed  before  reftching  its  proent  devtdepment. .  Iho  fint 
beginnings-  of  die  <li«in  may  bive  been  upraised,  before  the 
oldest  Palaeoooic  formaticms  were  laid  down<  There  are  At 
least  traces  ol  land  and  shore-Unss  in  the  Carbamforous  poriod. 
Subsequent  submergences  and  uplifts  appear  to  have  occurred 
during  the  Mcsoeoic  periods:  There  is  evidence  that  thereafter 
tiie  wiiole  Ecgion  sank  deep  under  the  sea,  in  which  the  older 
Tertiary  sediments  were  accumulated,  and  whida  seeqas  to 
have  ^ead  right  across  the-heait  of  the  Old  World.  But  after 
the  deposition  of  tbe  £ocene  formaticms  came  (he  gigiintiff 
^sruptions  wliereby:  all  the  rocks  of  the  Alpine  reppa  woe 
folded  over  each  -other,  crashed,  corrugated,  firscUved  and 
diqdecedjSomeof  their  older  portions,  including  the  fundamental 
gneisses  and  adilsts,  being  squeesed  tip,  tora  off,  and  pushed 
horizontally  for  many  miles  over  Uie  yoiuiger  rodts.  But  this 
upheaval,  though  the  most  momentous,  was  not  the  last  which 
the  chain  has  imdergone,  for  at  a  later  epoch  in  Tertiary  time 
renewed  disturbance  gave  rise  to  a  further  series  of  ruptures 
and  plications.  Tbe  chain  thus  successively  upheav^  baa 
been  contimiously  exposed  to  denudation  and  has  oinsequently 
lost  much  of  its  original  height.  That  it  has  been  left  in  a  state 
of  instability  is  indicated  by  the  frequent  earthquakes  d  the 
Alpine  regioii,  iriiicfa  doubtkss  aibe  fnMn  the  sudden  suf^wDg 
of  rocks  under  intense  strain. 

A  distmct  type  d  mountain  due  to  direct  hypc^ene  action  is 
to  be  seen  in  a  volcano.  It  has  been  already  pointed  out  (Part  IV. 
sect,  i)  that  at  the  vents  which  maintain  a  communication 
between  the  molten  magma  of  the  earth's  interior  and  the 
surface,  eruptions  take  place  whereby  Quantities  of  lava  and 
fragmentary  materials  are  heaped  round  each  orifice  of 
discharge.  A  typical  volcanic  mountain  takes  the  form  of  a 
perfect  ccme,  but  as  it  grows  in  sixe  and  its  main  vent  is  choked, 
wbile  the  sides  of  the  cone  are  unable  to  withstand  the  force  of 
the  explosions  or  the  pressure  of  the  ascending  column  of  lava, 
eruption  take  y^MX  laterally,  uid  numerous  parasitic  cones 
arise  on  the  flanks  of  tbe  parmt  mountain.  Where  lava  flows 
out  from  kmg  fissures,  it  nuy  pile  up  vast  sheets  of  rock,  aad 
bury  tbe  surrounding  country  undo:  several  thousand  feet  of 
soUd  stone,  covermg  many  hunfreds  of  square  miles.  In  this 
way  volcanic  tablelaads  have  been  formed  which,  attacked  by 
the  denuding  forces,  are  gradually  trenched  by  valleys  isjul 
ravines,  until  the  original  level  surfoce  of  the  lava-fiedd  may  be 
almost  or  whoUy  lost.  As  striking  examples-  of  this  physio- 
graphical  type  Kjfcrena  mS.y  be  made  to  the  plateau  of  Abyssinia, 
the  Ghats  of  India,  liie  plateaux  of  Antrim,  the  Inner  Hebrides 
and  Iceland,  and  the  great  tava-pkuna  of  the  western  territories 
of  the  United  States. 

2.  But  while  Uie- subterranean  movements  have  upraised 
portions  of  the  suifiue  of  the  Uthosphere  above  the  tevel  of  the 
ocean,  aad  have  thus  been  instBumentol  in  prodwang  the  existing 
tracts  of  laad,  tiie  detailed  topogn^hicai  features  of  a  landsc^ 
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axe  not  aiAdy,  nor  ia  genual  evoi  diiefly,  attributable  to  these 
movements.  Fxom  the  time  that  any  portion  of  the  sea-floor 
appears  above  sea-level,  it  undergoes  erosion  by  the  various 
epigene  agents.  Each  climate  and  geological  region  has  its  own 
development  of  these  agents,  which  include  air,  aridity,  rapid  and 
frequoLt  alternations  of  wetness  and  dryness  or  of  heat  and 
odd,  rain,  springs,  frosts,  rivers,  glacxeis,  the  sea,  plant  and 
animal  life.  In  a  dry  climate  subject  to  great  extremes  of 
temperature  the  character  and  rate  of  decay  will  dififer  from 
those  of  a  moist  or  an  arctic  climate.  But  it  must  be  remembered 
that,  however  much  they  may  vary  in  activity  and  in  the  results 
whidi  they  effect,  the  epigene  forces  work  without  intermission, 
while  the  hypt^^ne  forces  bring  aboitt.  tlw  ufdieaval  of  land  only 
after  long  intervals.  Hence,  trifling  as  tibe  results  during  a 
bmnan  life  may  appear,  if  we  realize  the  multiplying  influence 
of  time  we  are  led  to  perceive  that  the  apparently  feeble  super* 
fkaal  agents  can,  in  the  course  of  ages,  achieve  stupendous 
transformations  in  the  aspect  of  the  land.  If  this  efficacy  may 
be  deduced  from  what  can  be  seen  to  be  in  progress  now,  it 
may  not  less  convincingly  be  shown,  from  the  nature  of  the 
aedimentary  rocks  of  the  earth's  crust,  to  have  been  in  progress 
from  the  early  beginnings  of  geoiogical  history.  Side  by  side 
with  the  various  upheavals  and  subsidences,  these  has  been  a 
•omtinuous  removal  of  materials  from  the  land,  and  an  equalty 
posiitent  deposit  <d  these  materials  under  water,  with  the 
•consequent  growth  of  new  rocks.  Denudatimi  has  been  aptly 
•compared  to  a  jnocess  of  sculpturing  wherein,  while  each  of  the 
imi^ments  employed  by  nature,  like  a  special  kind  of  graving 
tool,  produces  its  own  characteristic  impress  on  the  land,  they 
.all  combine  harmoniously  towards  the  achievement  of  their 
one  common  task.  Hence  the  present  contours  of  the  land 
depend  partly  on  the  original  configuration  <^  the  ground,  and 
the  Influence  it  may  have  had  in  guiding  the  bperations  of  the 
erosive  agents,  partly  on:  the  vigour  with  which  these  agents 
perfoiui  their  work,  and  partly  on  the  varying  structure  and 
powers  of  resistance  possessed  by  the  rocks  on  which  the  erosion 
ii  carried  on.' 

Where  a  new  tract  of  hmd  has  been  raised  out  <rf  the  sea 
by  such  an  energetic  movement  as  broke  up  the  crust  and 
produced  the  complicated  structure  and  tumultuous  external 
forms  of  a  great  moimtain  chain,  the  influence  of  the  hypogene 
forces  on  the  topography  attains  its  highest  development. 
But  even  the  youngest  existing  chain  has  suffered  so  greatly 
from  denudation  that  the  aspect  which  it  presented  at  the  time 
of  its  uplift  can  only  be  dimly  perceived.  .No  more  striking 
illustration  oS  this  feature  can  be  found  than  that  supplied  by 
the  Alps,  nor  one  where  the  geotectonic  structures  have  been 
so  fully  studied  in  detail.  Oa  the  outer  flanks  of  these  mountains 
the  longitudinal  rid^  and  valleys  ot  the  Jura  correspontd  with 
Jines  of  anticline  and  83mcline.  Yet  though  the  dominant 
topographical  elements  of  '  the  region  have  obviously  been 
produced  by  the  phcation  of  the  stratified  formations,  each 
ridge  has  suffered  so  large  an  amoimt  of  erosion  that  the  younger 
focks  have  been  removed  from  its  crest  where  the  older  members 
of  'the  series  are  now  exposed  to  view,  while  on  every  slope  , 
proofs  may  be  seen  of  extensive  denudation.  If  from  these 
long  wave-like  undulations  of  the  ground,  where  the  relations 
between  the  disposition  of  the  rocks  below  and  the  forms  of 
the  surface  are  so  clearly  traceable,  the  observer  proceeds 
inwards  to  the  main  chain,  tt  finds  that  the  plicaticms  and 
displacements  of  the  various  fonnations  assume  an  increasini^y 
tomplicated  diaracter;  and  that  ^though  proofs  of  great 
ienudation  continue  to  abound,  it  becomes  increasingly  diffictilt 
to  form  any  satisfactory  conjecture  as  to  the  shape  of  the  ground 
when  the  upheaval  ended  or  any  reliable  estimate  of  the  amount 
of  material  which  has  since  then  been  removed.  Along  the 
central  heights  the  mountains  lift  themselves  towards  the  sky 
like  the  storm-swept  crests  of  vast  earth-billows.  The  whole 
aspect  of  the  ground  suggests  intense  commotion,  and  the 
impresuon  thus  given  is  often  much  intensified  by  the  twisted 
and  crumi^ed  strata,  visible  from  a  long  distance,  on  the  crags 
and  crests.  On  this  brtAenn^y  surface  the  varioa  agents  of 


denudation  have  been  ceaselessly  engaged  since  it  emerged 
from  the  sea.  They  have  excavated  valleys,  sometimes  along 
depressions  provided  for  them  by  the  subterranean  disturbances, 
sometimes  down  the  slopes  of  the  disrupted  blocks  of  groimd. 
So  powerful  has  been  this  erosion  that  valleys  cut  out  along 
lines  of  anticline,  which  were  natural  ridges,  have  sometimes 
become  more  important  than  those  in  lines  of  syncline,  which 
were  structurally  depressions.  The  same  subaerial  forces  have 
eroded  lake-basins,  dug  out  corries  or  drques,  notched  the 
ridges,  splintered  the  crests  and  furrowed  the  slopes,  leav- 
ing no  part  of  the  original  sur&ce  of  the  uplifted  chain 
unmodified. 

It  has  often  been  noted  with  surprise  that  features  of 
underground  structure  which,  it  might  have  been  oinfidently 
anticipated,  should  have  exercised  a  marked  influence  on  the 
topography  of  the  surface  have  not  been  able  to  resist  the 
levelling  action  of  the  denuding  agents,  and  do  not  now  affect 
the  siuface  at  all.  This  result  is  conspicuously  seen  in  coal-fields 
where  the  strata  are  abimdantly  traversed  by  faults.  These 
dislocations,  having  sometimes  a  dbplacement  of  several  himdred 
feet,  might  have  been  expected  to  break  up  the  surface  into 
a  network  of  difis  and  plains;  y^  in  general  they  do  not  modify 
the  level  character  ,  of  the  ground  above.  One  of  the  most 
remarkable  faults  in  Europe  is  the  great  thrust  which  bounds 
the  southern  edge  ai  die  Belgian  coal-fidd  and  brings  the 
Devonian  rocks  above  the  Coal-measures.  It  can  be  traced 
across  Belgium  into  the  Boulonnais,  and  may  not  improbably 
run  beneath  the  Secondary  and  Tertiary  rocks  of  the  south  of 
England.  It  is  crossed  by  the  valleys  of  the  Meuse  and  other 
northerly-flowing  streams.  Yet  so  indistinctly  is  it  marked 
in  the  Meuse  valley  that  no  one  would  suspect  its  existence  from 
any  peculiarity  in  the  general  form  of  the  ground,  and  even  an 
experienced  geologist,  until  he  had  learned  the  structure  of  the 
district,  would  scarcely  detect  any  fault  at  all. 

Where  faults  have  infliienced  the  superficial  topography, 
it  is  usually  by  giving  rise  to  a  hollow  along  which  the  subaerial 
agents  and  especially  running  wates  can  act  effectively.  Siich 
a  htdlow  may  be  eventually  widened  and  deepoied  into  a  valley. 
On  bare  crags  and  crests,  lines  of  fault  an  apt  to  be  marked  by 
notches  or  clefts,  and  they  thus  help  to  produce  the  [Hunadea 
and  serrated  outlines  of  these  exposed  uplands. 

It  was  cogently  enforced  by  Hutton  and  Playfair,  and  inde- 
pendently by  Lamarck,  that  no  co-operation  of  underground 
agency  is  needed  to  produce  such  topography  as  may  be  seen 
in  a  great  part  of  the  world,  but  that  if  a  tract  of  sea-floor  were 
upraised  into  a  wide  plain,  the  fall  of  rain  and  the  circulation 
of  water  over  its  surface  would  in  the  end  carve  out  such  a  system 
of  hills  and  valleys  as  may  be  seen  on  the  dry  land  now.  No 
such  plain  would  be  a  dead-level.  It  would  have  ineqjualities 
on  its  sitfface  which  would  serve  as  channels  to  ^ide  the  drainage 
from  the  first  showers  of  rain.  And  these  channels  would  be 
slowly  widened  and  deepened  until  they  would  become  ravines 
and  valleys,  while  the  ground  between  them  would  be  left  project- 
ing as  ridges  and  hills.  Nor  would  the  erosion  of  such  a  system 
of  water-courses  require  a  long  series  of  geological  poiods  for 
its  accomplishment.  From  measuronents  and  estimates  of  the 
amount  of  erosion  now  taking  place  in  the  bann  of  the  Mississippi 
river  it  has  been  computed  that  valleys  800  ft.  deep  might  be 
carved  out  in  less  tlum  a  miUion  years.  In  the  vast  tabldands 
of  Colorado  and  other  western  regions  of  the  United  States  an 
impressive  picture  is  presented  of  the  results  of  mere  subaeriiU 
erosion  on  imdisturbed  and  nearly  levd  strata.  Systons  of 
stream-courses  and  valleys,  river  gorges  unexampled  elsewhere 
in  the  world  for  depth  and  length,  vast  winding  lines  of  escarp- 
ment, like  ranges  of  sea-difls,  terraced  slopes  rising  from  plateau 
to  plateaUf  huge  buttresses  and  solitary  stacks  standing  like 
islands  out  of  the  plains,  great  mountain-masses  towering  into 
picturesque  i>eaks  and  pinnacles  deft  by  innumerable  gullies, 
yet  everywhere  marked  by  the  parallel  bars  of  the  horizontal 
strata  out  (rf  which  they  have  been  csxved— these  are  the  orderly 
symmetrical  diaxact^tics  of  a  country  where  the  scenery  k 
duefltntin^to  the  action  of  subaerial  agiettCson  the  one  hand  and 
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tlie  vaiying  KBuUmce  «f  perfect^  mg«Iar.ati«ti6ed  xoiJca  oa  the 
other. 

.  The  details  of  the  Kiilptuie  of  the  land  have  mainly  depended 
on  the  nature  of  the  matertab  on  which  nature's  wmvb  tacAs 
have  been  employed.  The  joints  by  which  all  rocks  kre  tcaversed 
have  been  especially  serviceable  as  dominant  lines  down  which 
the  rain  has  filtered,  up  which  the  springs  have  risen  and  into 
which  the  frost  wedges  have  been  driven.  On  the  high  bare 
scarps  of  a  lofty  mountain  the  inner  structure  of  the  mass  is  laid 
<^n,  and  there  the  system  of  joints  even  more  than  ;{aults  is 
seen  to  have  determined  the  lines  of  crest,  the  verticai  walls  of 
cUS  and  precipice,  the  forms  of  buttress  and  recess,  the  position, 
of  cleft  and  chasm,  the  outline  of  qure  and  pinnacle.  On  the 
lowo:  slopes,  even  under  the  tapestry  of  verdure  which  nature 
.deh^ts  to  hang  where  she  can  over  her  naked  rocks,  we  may 
detect  the  same  povading  influence  of  the  joints  upon  the  fonns 
assumed  by  ravinea  and  crags.  Each  kind  of  stone,  too,  gives 
rise  to  its  own  characteristic  form  of  scenery.  Massive  crystalline 
rocks,  such  as  granite,  break  up  along  their  joints  and  often 
decay  into  sand  or  eturth  along  their  exposed  surfaces,  giving 
rise  to  nigged  crags  with  long  talus  dopes  at  their  base.  The 
stratified  rocks  besides  splitting  at  their  joints  are  e^pedally 
distinguished  by  parallel  ledges,  cornices  and  recesses,  produced 
by  the  irregular  decay  of  their  component  strata,  so  that  they 
often  assume  curiously  architectund  types  of  soeueiy.  But 
besides  this  family  feature  they  diqiiay  many  minor  varieties  of 
aq>ect  according  to  their  lithdocpcal  €omp(»ation.  A  tan^  of 
fla^idstone  hills,  for  eaimple,  i^esents  a  marked  coiUiast  to  one 
oiC  Hme8t(m^  and  a  line  ol  chalk  downs  to  the  escarpments 
ibrmed  by  alteniating  bands  of  huder  and  softer  days  and 
shales. 

It  may  suffice  here  merely  to  allude  to  a  few  of  the  more 
important  parts  of  the  topography  of  the  land  in  thdr  relation 
to  pl^aiographical  geology.  A  true  mountain-chain,  viewed 
from  Uie  geological  side,  is  a  mass  of  high  ground  which  owes  its 
prominence  to  a  lidging-up  of  the  earth's  crust,  and  the  intense 
plication  and  rupture  of  the  locks  of  which  it  is  composed.  But 
ranges  of  hills  almost  mountainous  in  their  bulk  may  be  formed 
by  the  gradual  erosion  of  valleys  out  a  mass  of  original  high 
ground,  such  as  a  high  plateau  or  taUeland.  ^xanesices  which 
have  been  isolated  by  denudation  from  the  main  mass  of  the 
formations  <A  which  they  ori^nally  formed  part  are  known  as 
"  outliers  "  or  ^'  hills  of  drcumdoiudation." 

Tabldlands,  as  already  pointed  out,  may  be  produced  either 
by  the  upheaval  of  tracts  of  horizontal  strata  from  the  sea-floor 
into  land;  or  by  the  uprise  of  pkina  of  dmudation,  where  rocks 
of  various  compoisition,  structure  and  age  have  been  levelled 
down  to  near  or  b^ow  the  level  of  the  sea  by  the  co-operation 
of  the  various  erosive  agents.  Most  the  great  tablelands 
of  the  globe  are  platfonns  of  Uttle-disturbed  strata  which  have 
been  upraised  bodily  to  a  considerable  elevation.  No  sooUer, 
however,  are  they  placed  in  that  position  than  they  are  attacked 
by  ruiming  water,  and  begm  to  be  hollowed  oi^  into  systems  of 
vaUeys.  As  the  valleys  sink,  the  platforms  between  them  grow 
into  narrower  and  more  d^nite  ridges,  untU  eventually  the 
level  tableland  is  converted  into  a  complicated  network  of  hills 
and  wlleys,  wherein,  nevertheless,  the  key  to  the  whole  arrange- 
ment is  furnished  by  a  knowledge  of  the  disposition  and  eSects 
«f  the  flow  of  water.  The  examples  of  this  process  brought  to 
light  in  Colorado,  Wyoming,  Nevada  and  .  the  other  western 
regions  by  Newberry,  King,  Hayden,  Powell  and  other  explorers, 
rare  among  the  most  striking  monuments  of  geological  operations 
in  the  world. 

Examples  of  ancient  and  much  decayed  tablelands  formed  by 
the  denudation  ot  much  disturbed  xocks  are  furnished  by  the 
Highhinds  of  Scotland  and  of  Norway.  Each  of  these  tracts  of 
hi^  ground  consists  <rf  someiof  the  oldest  aad  most  dislocBted 
formations  of  .Europe,  whu^  at  a  remote  period  were  worn  down 
into  a  plain,  and' in  that  condition  may  have  lain  long  submerged 
under  the  sea  and  may  possibly  have  been  overspread  there 
with' younger  formations.  .Having  at  a  muph  later  time  been 
saisediBeycral  .thousand  feeb  above  aearlsvel  the  andent  pht^orms 


of  Britain  a&d.Somdinavift.hAve  been ezp<»sed  to^dVHMlft' 
tion,  whereby  each  of  them  ba«  b«9a  sq  deq>ly  chaimelfld  iojCo 
glms  and  fjofds  that  it  presents.  to<^y  a,  suifsice-of  ru^ad 
hills,  either  isolated,  or  connected  along  the  flanksi  whjle  only 
fragments  of  the  genctfal  wrface  of  the  tableland  cani  h»e  and 
there  be  recognized  amidst  the  general-  destructioa. 

Valleys  have  in  gez^nal  been  boUowed  out  by  the  ,peatw 
erosive  action  of  running  water  aJkmg  the  channels  of  diajnage. 
Their  direction  has  bmi  probably  determined  in  the  great 
majority  of  cases  by  irregularities  of  the  surface  along  which 
the  drainage  flowed  on  the  first  emergence  of  the  land.  Some- 
times these  irregularities  have  been  produced  by  folds  of  the 
terrestrial  crust,  sometimes  by  faults,  sometimes  by  the  irregu- 
larities on  the  surface  of  an  uplifted  phttform  of  deposition  or  of 
denudation.  Two  dominant  trends  may  he  observed  among 
them.  Some  are  longitudinal  and  run  alm^  the  line  of  flexures 
in  the  upraised  tract  land,  others  an  transvene  whoie  the 
drainage  has  flowed  down  the  slopes  of  the  ridges  into  the  longi- 
tudinal v^eys  or  into  the  sea.  The  forms  of  valleys  have  been 
governed  partly  by  the  structure  and  composition  of  the  rocks, 
and  partly  by  the  relative  potency  of  the  different  denuding 
agents.  Where  the  influence  of  rain  and  frost  has  been  sh'ght, 
and  the  streams,  supplied  from  distant  sources,  have  had 
sufficient  declivity,  deep,  narrow,  precipitous  ravines  <^  gorges 
have  been  excavated.  Tlie  canyons  of  tbte  arid  region  of  Oic 
Colorado  are  a  magnificent  example  of  this  resuH.  Where,  on 
the  other  hand,  ordinary  atmospheric  action  has  been  more 
rapid,  the  sides  <A  the  river  channels  have  been  attacked, 
open  sloping  glens  and  valleys  have  been  hollowed  out„  A 
gorge  or  defile  is  luually-diie  to  the  action  «f  a  waterfall,  whichj 
beginning  with  some  abrupt  declivity  or  pred[nce  in  the  course 
of  the  river  when  it  first  commenced  Co  flenr,  or  caused  b^-'Stane 
hard  rock  crossing  the  channel,  has  eaten  its  way  backward. 

Lakes  have  been  already  referred  toy  and  their  modes  of  origin 
have  been  mentioned.  As  they  are  continually  being  filled  up 
with  the  detritus  washed  into  them  from  the  SttraosmdiBS 
regions  they  cannot  be  of  any  ^reat  getdogkal  antiquity  unless 
where  by  some  unknown  process  their  baaiDS  are  fram  tfane  to 
time  widened  and  deepen«L  '  / 

.  In  the  general  subaerial  denudation  of  a  country,  imiomamfale 
minor  features  are  worked  out  as  the  structure  of  the  rock^ 
controls  the  operations  of  the  eroding  agents.  Thus,  among 
comparatively  undisturbed  strata^  a  hard  bed  resting  upon 
others  of  a  softer  kind  is  apt'to  foiim  alfmgits.outaap.ailine  of 
cliff  or  escarpment.  Thoiigh  a  long  range  of  such  cUObnaMsblM 
a  coast  that  has  been  worn  by  the  sea, -it  May  be  entisdly  due  to 
mere  atmospheric  waste.  Again,  the  More  resisting  poctiobs  bf 
a  rock  may  be  seen  projet^isg  as  crags  m:  knolls.  An  igneoos 
mass  will  stand  out  as  a  btdd  faiU  from  amidst  the  mme  deoon^ 
posable  strata  through  which  it  haz  risen:  TfaeM  tsatufcca. 
often  so  stiatked  on  the  lower  grounds,  attain  their  mbsC  oooh 
spicuous  develc^ment  among  the  h^her  and  barer  parts  of  :tlie 
mountains,  whoe  subaerial  disintegration  is  nxist  n^id.  llitt 
torrents  tear  out  deep  goUies  from  the  sides  of  the  dec^vitiM. 
Corries  or  cirques  are  scooped  out  on  the  one  hand  and  naked 
precipices  axe  left  on  the  other.  The  harder  bands  of  totik. 
project  as  maasive  ribs  down  the  slopes,  shoot  up  into;  {Moaunent 
aiguilles,  or  hdp  to  give  to  the  summits  the  notched  aaw*like 
outlines  they  so  often  present. 

The  materials  worn  from  the  surface  of  the  higher  are  spread 
out  over  the  lower  grounds.  The  streams  as  they  descend  begin 
to  drop  their  freight  of  sediment  when,-  by  the  lessening  of  tbeir 
declivity,  thdr  carrying  power  is  dhniidiedied.  The  ^eat  plsdns 
of  the  earth's  surfiace  are  due  tu  tins  depodt  of  giavd.,  aaoul  and 
Icam.  Th^  are  thus.monuments  at  cmce  <rf  the  destruoiive  and 
reproductive  processas  which  bam  been  in  pn^esauaceaani^y 
since  the  first  land  rose  above  the  sea  and  the  first  shower  of  rain 
fell.  Every  pebUe  and  particle  of  their  soil,  once  part  of  the 
distajit  mountains,  has  travelled  slowly  and  fitfully  tO'  k>«M' 
levels.  Again  and  agun  have  these  materials  bc«ii.^iif1;e^ 
ever  moving  downward  and  secrward.  For  centuries,  perfaapb, 
they  have' taken  .thtir  ahare  iU'tJie  icrtility  of  the  plains  fiUd 
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have  minBtered  to  tfce  tmnur«  of  flower  and  tree,  of  the  bird  of 
the  air,  the  beadt  of  the  fi^  and  of  tnan  himself.  But  their 
destiny  Is  the  great  ocean.  In  that  bourne  alone  can  they 
find  undisturbed  repose,  and  thrae,  ste^y  accnmuhtting  in 
mas^ve  beds,  diey  will  remain  until,  in  the  course  of  ages, 
renewed  upheaval  shall  raise  them  into  future  land,  there  once 
taore  to  pass  through  the  same  cyde  of  change.         (A.  Ge.) 

LrrEitATURfi. — HistoHcali  The  standard  work  is  Karl  A.  von 
Zittel's  Gackichte  der  Geologie  und  Faidoniologie  (1899),  of  which 
gtsre  is  an  abbreviated,  but  stilt  valuable,  EoeUsh  translation ; 
U'Archiac,  Histoire  des  progrhs  de  la  ^logie,  deals  especially  with 
the  period  1834-1850;  Keferstein,  Geschickie  und  Literaiur  der 
Geognosie,  gives  a  summary  up  to  1840;  while  Sii  A.  Gdkie's 
FoumUrs  tf  Get^ogy  (1897;  and  ed.,  1906)  deals  more  particularly 
with  the  period  1750^1830.  General  treatises:  Sir  Charles  lOf^U  s 
Pria^ipies  of  Geology  is  a  classic.  Of  modern  English  works.  Sir  A, 
Geikie  s  Text  Book  of  Geology  (4th  ed.,  1903)  occupies  the  first  place; 
the  work  of  T.  C.  Cbambcritn  and  R.  D.^isbury,  Geology;  Earth 
History  (3  vols.,  1905-1906),  is  e^)edally  valuable  for  ^jnerican 
geokwy.  A.  de  Laprarent's  TraitA  de  ^ologie  (5th  ed.,  i;»o6),  is  th|e 
stantwird  French  work.  H.  Credner's  Elemente  der  Geologie  has  gone 
through  several  editions  in  Glermany.  Dynamical  and  physio- 
tfraphical  geolc^  are  elaborately  treated  by  E.  Suess,  Das  Antlitt 
icr  Erdc,  transkriied  into  Eng;ltsh,  \rith  the  tidt  Pace  of  the  EarOi. 
The  practical  study  of  the  science  is  treated  ot  by  F.  von  fiLichthofen, 
PUkrerfur  ForschungsreiseTtde  (1886);  G.  A.  Cole,  Aids  in  Practical 
Geology  (5th  ed.,  igo6);  A.  Geikie,  Outlines  of  Field  Geology  (5th  ed., 
190a).-'  The  practical  applications  of  Geology  are  discussed  by 
J.  V.  Blsdetti  Applied  Geology  (I898-1899).  The  relations  of  Geol<wy 
to  scenery  are  dtalt  with  by  Sir  A.  Geikie,  Scenery  of  Scotland  (3rd  ed., 
1901);  J,  E.  JWacr,  The  Scientific  Study  of  &enery  (1900);  Lord 
Avebury,  "the  Scenery  of  Switzerland  (1896) ;  The  Scenery  of  England 
(rg03);  ind  j.  Oeikie,  EarOt  Sculpture  (1898).  A  detailed  biblio- 
grai^y '  is  given  in  Sir  A.  Gettie's  Texf  Booh  of  Geology:  See  also 
die  oefiUBte  artidsB  .on  ^gecrfogical  snbjeota  for  t^ecui  reference  tp 
authpptijBs. 

OBWBTHICAL  CONTIHIHTT.  in  a  report  of  the  Institute 
prefixed  to  Jean  Victor  Foncelet's  Trcnti  <Us  proprims  pro" 
Jectives  dex  fi^wes  (Paris,  r82!3),  it  is  said  that  he  employed  ce 
qu'il  appdle  le  prindpe  de  continuity."  The  law  or  [urindple 
tins  nained  by  him  bad,  he  teHs  us,  bera  tadtly  asstmied  as 
aromatic  by  "  led  phis  savans  g^om^es."  It  had  in  fact  been 
eaunoiated  as  "  lex  contiouationis,"  and  "  la  loi  de  la  continuity," 
by  Gottfried  Wilhehu  Leibnitz  (Oxf.  N.E.D.>,  and  previoudy 
uhder  another  name  by  J<diann  Kepler  in  cap.  ir.  4  of  his  Ad 
VitiUwMm.  paraiipomena  ptibus  iutroMoimae  pars  optica  ^aditur 
(Fraacofnrtii  i6o4)<.  Of  sections  of  the  cone,  be  says,  there  are 
five  ^)eciB8  from  the  "  recta  tinea  "  or  line-pair  to  the  drde. 
FrtHn  theJine-pairwe  pass  through  an  infinity  of  hyperbolas  to 
the  parabola,  and  thence  through  an  infinity  of  ellipses  to  the 
circle.  Related  to  the  sections  are  certam  remarkable  points 
which  have  no  name.  Kepler  calls  them  foci.  The  circle  has 
one  focus  at  the  centre,  an  eUipse  or  h3rperbola  two  fod  equi- 
distant from  the  centre.  The  parabola  has  one  focus  within  it, 
and  another,  the  "  caecus  focus,"  which  may  be  imagined  to  be 
at  infiKUy  on  the  axis  mtkin  or  withovt  the  curve.  The  Hue  from  it 
to  any  point  of  the  section  is  parallel  to  the  axis.  To  carry  out 
the  analogy  we  must  speak  puadoxically,  and  say  that  the  tine- 
pair  likewise  Iras  fod,  whkh  in  this  case  coalesce  as  in  the  drde 
ftnd.  £aD  upon  the  tines  thenudves;  for  our  geunetrical  terms 
flhonld  be  subject  to  analogy.  Kepler  dearly  loves  analogies,  his 
most  trusty  teachers,  acquainted  with  aU  secrets  of  nature, 
*'  omnium  rtaiwae  arcanorvm  eonscios."  And  they  are  to  be 
especially  regarded  in  geometry  as,  by  the  use  <rf  "  however 
absurd  expressions,"  classing  extreme  limiting  forms  with  an 
infinity  of  intermediate  cases,  and  pladng  the  whole  essence  of  a 
thing  dearly  before  the  eyes. 

Here,  then,  we  find  formulated  by  Kepler  the  doctrine  of  the 
OOBCurrende  of  parallels  at  a  single  point  at  infinity  and  the 
pnndple  of  continuity  (under  the  name  an^gy )  in  rdation  to  the 
UdMtdy  ffmt.  Sqchi  conoeptions  so  stril^i^  propounded  in 
ai  iamona  work  ooiikl  not  escape  the  notice  of  contemporary 
mathematidans.  Henry  Briggs,  in  a  fetter  to  Kepler  from 
Merton  College,  Oxford,  dated  "  10  Gal.r  hiartiis  1625,"  su^ests 
improvements  in  the  Ad  ViteUionem  paralipomena,  and  gives 
the  foUowmg  ccnstnu:tion:  Draw  a  line  CBADC,  and  let  an 
eUquera-paxabdla,  and»h^erbolaiha¥e  B  ondA  lorfocUs  and 


vertex.  Let  CO  be  the  odier  foci  of  the  ellipse  and  the  bypertx^ 
Make  AD  equal  to  AB,  and  with  centres  CC  and  radius  in  each 
case  equal  to  CD  describe  drdes.  Then  any  point  of  the  eltipse 
is  equidistant  from  the  focus  B  and  one  drde,  and  any  point  of 
the  hyperb<^  from  the  focus  B  and  the  other  cude.  Any  point 
P  of  the  parabola,  in  -vrtiich  the  second  focus  is  misamg  or  in- 
finitdy  dbtant,  is  equidistant  from  the  focus  B  and  the  line 
through  D  which  we  call  the  directrix,  this  taking  the  place  of 
either  drcle  when  its  centre  C  is  at  infinity,  and  every  line  CP 
being  then  parallel  to  the  axb.  Thus  Briggs,  and  we  know  not 
how  many  "  savans  gtem^tres  "  who  have  left  no  record,  had 
already  taken  up  the  new  doctrine  in  geometry  in  its  author^ 
Uf  etime.  Six  years  after  Kepler's  death  in  1630  Girard  Desargucs, 
"  the  Monge  of  his  age,"  brought  out  the  first  of  his  remi^able 
works  founded  on  the  same  prindples,  a  shwt  tract  entitled 
MHkede  tmiiaersdle  de  metin  at  perspeOhe  les  objOt  doimts 
rieUetnetU  ou  en  devix  (Paris,  1636);  but  "  Le  prtviUge  6toit  de 
1630  "  (Poudra,  (Euvres  de  Des.^  i.  55).  Kepler  as  s  modem 
geometer  is  best  known  by  his  New  Stv^eometry  of  Wine  Casks 
(Lindi,  161 5),  in  which  he  replaces  the  circuitous  Archimedean 
method  of  exhaustion  by  a  direct  royal  road  "  of  infinitesimals, 
treating  a  vanishing  arc  as  a  straight  line  and  r^^arding  a  curve 
as  made  up  of  a  succession  of  short  chords.  Some  2000  yeats 
previously  one  Antipho,  probably  the  well-known  <^ponent  of 
Socrat^,  has  regarded  a  drde  in  tike  manner  as  the  limiting 
form  of  a  many-sided  inscribed  rectilinear  figure.  Ant^ho's 
noUon  was  rejected  by  the  men  of  his  day  as  unsound,  and  when 
reproduced  Kepler  it  was  again  stoutly  oppoaeA  as  incapable 
of  any  sort  of  geometrical  demonstration-^ot  altogether  with- 
out reason,  for  it  rested  oa  an  assumed  law  <rf  continuity  ratha 
than  on  palpable  proof. 

To  complete  the  theory  of  continuity,  the  one  tiling  needful 
was  the  idea  of  unaglnary  points  implied  in  the.  algebraical 
geometry  of  Ren£  Descartes,  in  which  equations'  between  -vari- 
ables representing  coordinates  were  found  often  to  have  imaginary 
roots.  Newton,  in  his  two  sections  on  "  Inventio  orbium  " 
(Principia  u  4,  5),  shows  in  his  brief  way  that  he  is  familiar  with 
the  prindples  of  modem  geometry.  In  two  ^opositiona  he  uses 
an  auxiliary  line  which  is  supposed  to  cut  the  conic  in  X  and  Y, 
but,  as  he  remains  at  the  end  of  the  second  (pRH>.  24),  it  may  not 
cutitatalL  Forthesakeof  brevity  he  passes  cm  at  once  with  the 
observation  that  t^e  required  cowtractions  are  evident  from  the 
case  in  which  the  Ime  cuts  the  trajectory.  In  the  8ch<rfium 
appended  to  prop.  37,  after  saying  that  an  asymptote  is  a  tangent 
at  infinity,  he  gives  an  unraplained  general  construction  for  the 
axes  of  a  conic,  which  seems  to  imply  that  it  has  asymptotes. 
In  all  such  cases,  having  equations  to  his  loci  in  the  background, 
he  may  have  thought  of  dements  of  the  figure  as  passing  into  the 
imaginary  state  in  such  manner  as  not  to  vitiate  condudons 
arrived  at  on  the  hypothesis  of  their  reality. 

BLoger  Jos^h  Bosoovich,  a  careful  student  of  Newton's  works, 
has  a  full  and  th<nDugh  discussion  of  geometrical  continuity  in 
the  third  and  last  volume  of  his  EUmrUa  universae  maihes^ 
(ed.  prim.  Veoet,  1757),  which  contains  SeeUomtm  comaufum 
demetUa  nova  qtudam  methodo  condnnata  tt  dissatatioiiem  4e 
transformatione  loeonm  geomelriconm,  wM  de  amHnmlatis 
lege,  et  de  qwibusdam  injimii  mysteriis.  His  first .  principle  is 
that  all  varieties  of  a  defined  locus  have  the  same  properties,  so 
that  what  is  demonstrable  of  one  should  be  demonstrable  in  like 
manner  of  all,  although  some  artifice  may  be  required  to  bring 
out  the  underlying  analogy  between  them.  The  (^posite 
extronities  of  an  infinite  straight  line,  he  says,  are  to  be  regarded 
as  joined,  as  if  the  line  were  a  circle  having  Its  centre  at  the 
infinity  on  either  side  of  it.  This  leads  up  to  the  idea  of  a  vduU 
plus  quam  injmita  extensio,  a  tine-drde  containii^,  as  we  say, 
the  tine  infinity.  Change  from  the  real  to  the  imaginary  state  is 
contiD|;ent  upon  the  passage  of  some  dement  of  a  figure  through 
zero  or  infinity  and  never  takes  place  per  saltum.  Lines  being 
some  positive  and  some  negative,  there  must  be  negative  rect- 
angles and  negative  squares,  such  as  those  of  the  exMrior 
diameters  of  a  hjrperbola.  BoscoVich's  first  prmdple  was  that 
of  Kqtlbr,  by  whose  qumUtamia  adsurdis  Itoidiomibus  the  boldest 
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appUcatumfr.of  it  ue  covmd,  as-  when  we  eagr  ^dtlk  Fiattidsi 
th^  all  concentnc  cizdes  is  a  plane  touch  ane  another  in  two 
inlaginary  fixed  poista  at  infiikity.  In  G.  K.  Ch.  von  Standt's 
Gamutrie  der  La^e  iad  BetfrUge  mrC.  dtr  L.  (Nttrnbccg,  1847, 
iSs6~i&6o)  the  geometry  of  positicm,  incbtding  the  extcsuien  of 
the  field  at  pure  geometry  to  the  infinite  aoid  the  imaginaiy,  is 
preiented  «3  an  indqieudent  sdence,  "  wdche  des  Messena  nicht 
bedarf."  (See  GsoU£TJLYi  PrajwUvt.) 

Ocular  iUnsions  due  to  distance,  such  as  Roger  Bacon  notices 
in  the  aw^iu  (i.  136,  ii.  108,  497;  Oxford,  iSgj),  lead  up  to 
01  iUnstrate  the  mathematical  uses  of  the  iofinUe  and  its  re- 
ciprocal the  infinitesiaaaL  Specious  objections  can,  of  oourse*  be 
noute  to  the  jfflomatio  of  the  law  of  continuity,  but  they  axe 
inheie&t  in  the  hii^ur  geom^zy,  which  has  tau^t  us  ao  much 
ot  the  "  SBcreta  of  natnie."  K^der'a  ezcuisus  on  the  "  analogy  " 
b^wecQ  the  conic  sections  hereinbefoTe  refeired  to  is  given  at 
length  in  an  artideon  "  The  Geometry  of  Kepler  and  Newton  " 
in  Tol.  xriiL  of  the  Transactions  of  tht  Cambridge  Philosophical 
Society  (iqoo).  It  had  been  generally  overlooked,  until  attention 
was  called  to  it  by  the  present  writer  in  a  note  read  in  1880  (Proc. 
C:P^:  iv.  i4'-i7),  and  shortly  afterwards  in  The  Anctent  and 
Modem  Geometry  of  Conies,  with  Historical  Notes  and  ProlegO' 
mena  (Cambridge  18S1).  (C.  T.*) 

GBOimRY,  the  general  term  for  the  branch  of  mathematics 
whuh  has  for  its  province  the  study  of  the  properties  of 
qiace.  Fnun  e^ierience,  or  poaaihly  intuitivefy,  we  duracteiue 
exbtent  space  hy  certam  fundamental  qnallties,  tenned  azioms, 
wldch  are  insMoqitible  of  ixoof ;  and  these  axioms,  in  oonjunc- 
tion  with  the  mathematical  entitiea  of  the  point,  straight  line, 
curve,  surface  and  solid,  approfviately  defined,  are  the  preiaiaaes 
from  which  the  ge<uneter  draws  oondusions.  The  geometrical 
axioms  are  morely  conventions;  on  the  one  hand,  the  systom 
may  be  based  upon  inductions-  from  experience,  in  which  oee 
the  deduced  geometry  may  be  r^arded  as  a  branch  of  physical 
science;  ot,  on  the  other  hand,  the  Systran  may  be  fonned  by 
purely  logical  methods,  in  which  case  the  geometry  is  a  phase 
ol  pure  mathematics.  Obvious^  the  geMnetzy  with  which  we 
are  moat  familiar  is  that  of  existent  qMoe— ttie  tfaree-dimensiQnal 
space  at  experience;  this  geometry  may  be  tenned  Ewctidean, 
i^ter  its  most  famous  expo^tor.  But  other  geometziea, exist, 
for  U  is  posaifak  to  frame  systems  of  axioms  which  dc&uti^ 
chaoacterize  some  other  kind  of  space,  and  from  these  aadoDU 
to  deduce  a  series  of  non-contradictory  prc^Mwitions;  such 
gecKnetries  are  called  noD-Euclidean. 

It  is  convenient  to  discuss  the  siibject-mattet  irf  geometcy 
under  the  following  headings: 

I.  Eudidean  Geometry:  a  discussion  of  the  axioms  of  existent 
space  and  of  the  geometrical  entities,  followed  by  a  synoptical 
account  of  Euclid's  Elements. 

II.  Projective  Geometry:  primarify  Euclidean,  but  differing 
from  I.  in  employing  the  notion  <tf  getmetrkal  eontmuUy  iq.v.) — 
points  and  tines  at  infinity. 

ni.  De$ori^'oe  Gmm^ryi  Uie  methods  iox  xe[n«8enting  upon 
planes  figures  placed  in  qiaceof  three  diaaouiwos. 

IV.  Analytical  Geometry:  the  representation  of  geometrical 
figures  and  their  relations  by  algebraic  equations. 

V.  Line  Geometry:  an  analytical  treatment  of  the  line  regarded 
as  the  space  element. 

VI.  Non-Evolidean  Geometry:  a  discussion  of  geometries 
other  than  that  of  the  space  of  experience. 

VII.  Axioms  of  Geometry:  a  critical  analy»s  of  the  foundations 
of  geometry. 

Special  subjects  are  treated  under  their  own  headings:  e.g. 
Projection,  Perspective;  Curve,  Surface;  Circle,  Conic 
Section;  Triangle,  Polygon,  Polthedron;  there  are  also 
articles  on  special  curves  and  figuies,  e.g.  Ellimb,  Pakabola, 

HTrBXnOLA;  TBTKABBDItON,CUB>,OCTAaEDM)N,D0DBCAlUDR<»f, 

IcosAHEnEOK ;  CAaDioiD,CAT»iARy,  CisscnOjCw  cbou>,Cycloid, 
Eficycloio,  Liha<;oh,  Oval,  Quadratrix,  Spiral,  &c. 

History. — The  origin  of  geometry  (Gr.  yjj,  earth,  plrpof,  a 
measure)  is,  according  tx>  Hexpdottts,  to  be  found  in  thectymology 
of  the  word;  Its  birthplace,  was  Egypt,  and  it  arose  from  the 
seed  of  surveying  the  kofds  innndated  by  the  Nile  fioods.  In 


its  infancy  it  thcrNore  consisted  of- a  Cow  rule^  very  pnugha#4 
ap^mdmate,  for  compiuing  the  mm  of  ■tsian^Mi.and  qttadri- 
later^;  and*  with  the  EgsfpUans,  it  ptoMeded  00  further,  thf 
geometrical  entities — the  point,  line,  surface  and  solid— being 
only  discussed  in  so  far  as  they  were  involved  in  pmctifal  af^^ura. 
The  point  was  lealiMd  as  a  mark  or  position,  a  straight  Hn^  as^ 
stretched  string  or  the  tracing  of  a  pole,  a  surface  a»  an  area; 
but  these  units  were  not  abstracted;  ukI  for  the  Egyptians 
geometry  was  only  an  art—^  auxiliary  to  sumiying.^  The 
first  step  towaids  its  elevation  to  the  rank  of  a  science  was  madf 
by  Thales  (9.0.)  of  Miletus,  who  tran^anted  the  elementary 
Egyptian  mensuratioa  to  Greece.  Thales  cleai^y  ^tractc4 
the  notions  of  pfm&  and  lines,  founding  the  gcometiy  of  the 
latter  unit,  and  discovering  per  ^um  many  pn^Kwitjoss  co»- 
cemingareas,  thedrcle,  &c  Theempiricaln^of tbe£gn>tiw» 
wm  corrected  and  devdoped  by  the  Ionic  Sdipol  which  he 
founded,  especially  by  Anaximander  and  Anexagpras,  and  in 
the  6th  century  B.C.  passed  into  the  care  of  the  Pyth^oreana 
From  this  time  geometry  exercised  a  powerful  influence  on 
Greek  thought.  Pythagoras  (<;.».),  seeking  the  key  of  tbf 
universe  in  arithmetic  and  geometry,  investigated  logically  the 
principles  underlying  the  known  pK^wsitions;  and  this  resulted 
in  the  formulation  of  definiUons^  axioms  and  postulates  which, 
in  addition  to  founding  a  science  of  geometry,  peimitted  « 
crystallization,  fractionel,  it  is  true,  of  the  amoxpboua  ooUectioft 
of  material  at  hand.  Pythagorean  geometry  waa  easentiaUy  t 
gcometiy  of  arena  and  solids;  its  goal  was  the  regular  solids— 
the  tetonbednm,  cube,  octahedron,  dodecahedrra  and  i^osar 
hedn»t~whidk  symb<riited  the  five  elements  of  Greek  cosmology. 
The  geometiy  of  the  circle,  previously  studied  in  Egypt  and 
much  more  seriously  by  Thales,  wasaomewhat  neglected,  although 
this  curve  was  resided  aa  the  most  perfect  of  all  plane  figunas 
and  the  sphere  the  most  perfect  of  ail  solids.  The  ciicle,  howevcc, 
was  taken  up  by  the  Sophists,  who  made  most  of  thm  discoveries 
in  attempts  to  scdve  the  classical  pfofalrau  of  A^uaring'  th^icirfii^ 
doidsling  the  cube  and  trisecting  an  ani^e.  These  piobleianf^ 
besides  stimulating  puce  geometry,  «.«.  the  geometry  of  con- 
structions made  by  the  rulw  and  cunpasses,  ^lerdsed  omaidcrr 
able  influence  in  other  diiecrioas.  The  finit  pjioUem.led  to  thr 
ducovery  of  the  method  of  eiAati^on  ipt  detraining  are«& 
Ant^faon  inscribed,  a  square  in  a  drde,  and  <»  each  alde  cn 
isosceles  triaxigle  having  its  vwtex  on  thedrcle;  on  thesi<^ 
of  the  octagon  so  obtained,  isosceles  trian^es  were  -again  con- 
structed, the  process  leading  to  inscribed  polygons  of  8,  16  a^Nd 
Si  sides;  and  the  areas  of  thtse  poj^gons,  which  are'  easily 
determined,  are  successive  ^|>roximations  to  the  area  of  the 
circle.  Bryson  of  Heradea  took  an  important  step  when  he 
circumscribed,  in  additmn  to  inscribing, -polygons  to  a  dtcle, 
but  he  committed  an  error  in  treating  the  circle  as  themean  of 
the  two  polygons.  The  method  of  Antiphon,  in  flMnit?iT*e  that 
continued  division  a  polygon  can  be  con^ructed  coinddem 
with  tiie-drde,  demanded -that  magnitude*'  are  not  infinitdy 
divisible.  Much  eontroveisy  ranged  about  this  p<»nt;  Aristo^ 
supported  the  doctrine  of  infinite  divisibility;  Zeno  attempted 
to  show  its  absurdity.  Hie  mechanical  tracing  of  lod,  a  principle 
Initiated  by  Archytas  of  Tarentum  t&st^yethe  last  two  cvoblema, 
was  a  frequent  subject  for  study,  and  several  mechanical  curves 
were  thus  discovered  at  subsequent  dates  (cissoid,  conchoid, 
quadratrix).  Mention  may  be  made  of  Hippocrates,  who, 
besides  developing  the  known  methods,  made  a  study  of  similar 
figures,  and,  as  a  coosequuice,  of  imqwrticm.  Tliis  step  is 
important  as  bringing  into  line  discontinnous  number  uid 
continuous  magnitude. 

A  fresh  stimulus  wug^ven  by  the  succeedinff  Platonista^  who, 
accepting  in  part  the' Pythagoran  cosmology,  made,  the  study 
of  geometry  [ureUminary  to  that  of  philost^hy.  The  many 
disroveries  made  by  this  school  were  facilitated  in  no  «mi^ 
measure  by  the  clarification  of  the  axitws  and  definitions,  the 
logical  sequence  of  pn^^oaitiona  ,  which,  was  adopted,  and,  mo^e 
eapedallly,  by  the.  formulation  nf  the  analytic  method,  of 
assuming  the  truth  of  a  pioposition  and  then  reasoning  to^ti 

^  For  Egyptian  geometiy  see  Eovrt*  i  Sciemo  «M  M9thm0k9i 
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IbMwn  tlruth.  The  main  strength  of  the  Platonist  geometers 
lies  i&  stbreom€Cry  or  the  geometry  of  soUds.  The  Fythagoreina 
hkd  deiUt  vich  the  sphere  and  regular  solids,  but  the  pyramid, 
prism,  cone  and  cylinder  were  but  little  known  until  the  Hatonists 
tot^'them  in  hand.  -  Eodoius  estaUidied  their  mensuiation, 
pittvitil'  the  pfyramid  and  cone  to  have  <uie-third  the  content 
<tf  &  ptfsm  and  cylinder  on  the  same  base  and  of  the  same  height, 
and  was  probably  the  discoverer  of  a  proof  that  the  volumes  of 
spheres  are  as  the  cubes  of  their  radii.  The  discussion  of  sections 
of  the  cone  abd  cylinder  led  to  the  discovery  of  the  three  curves 
named  the  parabola,  ellipse  and  hyperbola  (see  Conic  Section)  ; 
it  is  difficult  to  over-estimate  the  importance  of  this  discovery; 
its  investigation  marks  the  crowning  achievement  of  Greek 
geometry,  and  led  in  later  years  to  the  fundamental  theorems 
■and  methods  of  modem  geometry. 

The  presentation  of  the  subject-matter  of  geometry  as  a  con- 
nected and  logical  soies  of  propositions,  prefaced  by  'X)pM  or 
foUndatiohd,  had  been  attempted  by  many;  but  it  is  to  Eudid 
that  we  owe  a  complete  npositifm.  Little  indeed  in  the  £f«M0n/f 
fif  probably  orSgii^  except  the  ammgement;  but  in  this  Euclid 
surpassed  such  predecessors  as  Hi^»crate&,  Leon,  pupil  of 
•Neodeides,  and  Theudlus  of  Magneua,  dA>(tsing  an  apt  logical 
model,  although  when  scrutinized  iii  the  light  of  modem  mathe< 
matical  conceptions  the  proofs  are  riddled  with  fallacies,  Accord- 
S&g'  to  the  commentator  Proclus,  the  Elements  were  written  with 
a  twofold  object,  fiftt,  to  introduce  the  no\^ce  to  gcMnetry,  and 
secondly,  to  leld  him  to  the  regtdar  soUds;  conic  sections  found 
ao-  place  therein.  Wlut  Euclid  did  for'  the  line  and  circle, 
■J^woniusdidfot  theconic  sections,  but  there  we  have  a  discoverer 
IU(  well  as  edftot.  These  two  wc^ks,  which  contain  the  -greatest 
cbntiibutitoi^  to  andent  geometry,  are  treated  in  ^detail  'ln 
Section  I.  BueUdean  Geometry  and  the  articles  Eucxid;  Conio 
•SlX!Tit>N;  -ApoLLdmus.  Betweei!!  Bttdid  and  ApoUoiUus  there 
-flourished  ■  the  illustrious  Archftnedts,  whose  geometrical  dis- 
«6Viepies-'ajre  miEltoly  ' concerned  with  the  m&tisuration  of  the 
•drde  atid  conic  sections,  and  of  the  ^here,  cone  and  cylinder, 
ahd  whose  greatest  'contribution  to  geometrical  method  is  the 
dCvation  of  the  method  «f  exhaustion  to  the  dignity  of  an  instru- 
iri^nt'of  tesearch.  Aptillonius  was  followed  by  Kic^anedes,  the 
inventor  of  the  conchoid;  Diocles,  the  inventor  of  the  dsedd; 
ZenbdorUs,  the  fdtmder  of  the  study  of  isoperimetrical  figures; 
Hipparchtu,  the  founder  of  tri^iunietry;  aad  Heron  the  elder, 
Who  wrote  after  the  mi^er  of  the  Egj^tlauB,  and  primarily 
^directed  attention  to  protdiems  of  practical  survejdng. 
/  Of  the  many  isolat«l  diwoveiieB  made  by  the  later  Alexandrian 
matbemaeidatis,  those  of  Menelaus  are  of  importance.  He 
showed  how  to  treat  spherical  tilan^es,  establishing  their 
properties  and  determining  their  congruence;  his  theorem  on 
the  products  of  the  segments  in  which  the  ^des  of  a  triangle 
are  cut  by  a  line  was  the  foundation  on  which  Camot  erected 
his  theory  of  transversals.  These  propositions,  and  aieo  those 
of  Hipparchus,  were  utihsed  and  deSreloped  by  Ptolemy  (q.v.), 
the  expositor  of  trigonometry  and  discoverer  of  many  isohited 
propositions.  Mention  maybe  made^f  theoommentatm  Pappus, 
whose  Maikemaiical  Collations  is  valuable  for-  its  wealth  of 
hiatoikd  matter  j  of  Theon,  an  editor  of  EucUd^s  Slmmts  and 
commentator  of  Ptidemjr's  Almagest;  of  Prochis,  a  commentator 
of  Euclid;  and  of  Eutodus,  a  commentator  of  ApoUonius  and 
Atchimedes. 

The  Romans,  essentially  practical  and  having  no  inclination 
to  Study  science  qwt  sdence,  only  had  a  geometry  which  sufficed 
lor  siirveying;  and  even  here  there  were  abundant  inaccuracies, 
the  empirical  rules  employed  being  akin  to  those  of  the  Egyptians 
aild  Heron.  The  Hindus,  likewise,  gave  more  attention  to 
computation,  and  their  geometry  wais  either  of  Gre^  wigin  or 
in  the  fopm  presented  in  trigonometry,  more  particularly  con- 
nected'frith  arithmetic.  It  had  no  It^cal  foundations;  each 
>r(^o»f^ii  stood  alone;  and  the  restdts  were  empirical.  The 
AyMtaifiore -closely  followed  tbe  OteekSj  a  pUn  adopted  as  a 
sequel  to  the  tran^tion  of  the  works  of :  Euclid,  ApblloniitSj 
'Ardhimedes  and  nvany 'others  Into  Artdsic.  Their  diief  icod- 
tribvtfo^>tiEf-^ee«aeCry  >is  ibzh^ted  in  theirmriutimi  of  algebraic 


equations  by  intersecting  comes,  a  step  already  taken  by  .  the 
Greeks  in  is4^ated  cases,  but  only  elevated  into  a  method  by  OmMc 
al  Hayyami,  who  flourished  in  the  nth  century.  During  the 
middle  ages  little  was  added  to  Greek  and  Arabic  geometry. 
Leonardo  of  Pua  wrote  a  Practka  gamelriae  {m2o),  whereia 
Eudidean  methods  are  employed;  but  it  was  not  imtU  the  x^th 
century  that  geometry,  generally  Eudid's  MemaUSy  became 
an  essential  item  in  university  curric^ila.  There  was,  however^ 
no  sign  of  original  development,  other  branches  of  mathematics, 
mainly  algebra  and  trigonometry,  ezerdsit^  a  greater  fascinatioB 
until  the  i6th  century,  when  the  subject  again  came  into  favour.' 

The  extraordinary  mathematical  talent  which  came  into  being 
in  the  i6th  and  17th  centuries  reacted  on  geometry  and  gave  rise 
to  all  those  characters  which  distinguish  modem  from  andent 
geometry.  The  first  innovaticm  ot  moment  was  the  fonnulatifui 
of  the  prindple  of  geometrical  continuity  by  Kepler.  The  notion 
of  infinity  which  it  involved  permitted  generalizations  and 
systematizations  hitherto  unthought  erf  (see  GExatETtaua.- 
CoNmniiTY);  and  the  method  of  indefinite  di-vision  ai^Iied  to 
rectification,  and  quadrature  and  cubature  problems  avuded 
the  cumbrous  method  of  exhaustion  and  provided  more  accurate 
results.  Further  progress  was  made  by  Booaventura  Cavafimi 
who,  in  his  Geometria  indivisibUibus  conHnuorum  (1620),  de^ 
vised  a  method  intermediate  between  that  of  e^haustUm  and 
the  infinitesimal  calculus  of  Ldbnitz  and  Newton.  The  logical 
basis  of  his  system  was  corrected  by  Robuvai  and  Pascal;  an^t 
their  discoveries,  taken  in  conjuncticm  with  those  of  Leibnitz, 
Newton,  and  many  others  in  the  fiuxional  calculus,  culminated 
in  the  branch  of  our  subject  known  as  differential  gfeometry 
(see  iNinaoTBsnuL  CAXccxtffi,  Cbsvb;  Suuacs). 

'  A  second  important  advance  flawed  the  recbgn^n  that 
conies  could  be  regarded  as  projectutna  of  a  cutdcj  a  coDceptitm. 
wbicit  led  at-  the  hands  of  Demgiies  and:Pas(^-  to  modenr 
projective  geometry  and  perspective.'  A  third,  and  pechaps  the 
mo^  important,  advance  attended  the  apjdKation  of  algebra  to 
geometry  by  Descartes,  who  thereby  founds  andr/tiad  geometry. 
The  new  fields  thiK  opened  up  were  diligently  explored,  but  the 
calculus  exercised  the  greatest  attraction  and  rdativdy  bttkt 
progress  was  made  in  geometry  until  the  beginning  of  the  19th 
century,  when  a  new  era  opened. 

Ga^ard  MoBge  was  the  first  important  contribntOT,  stimtilating 
analytical  and  differential  geometry  and  founding  desaiptive 
geometry  in  a  s^es  of  papas  and  especially  in  his  lectttresat  the 
£cole  polytechnique.  Projective  geometry,  founded  by  Desar>- 
gues,  Pascal,  Monge  andL.  N.  M.  Camot,  was  czyataUiaed- by 
J.  V.  Poncelet,  the  creator  of  the  modem  methods.  In  his 
Traits  despropriitisdes  figures  {t%2i)  the  line  and  circular  points 
at  infinity,  imaginaries,  polar  redprocation,  homology,  cross- 
ratio  and  projection  are  systematics^yempjk>yed.  In  Germany^ 
A.  F.  Msbius,  J.  Plilcker  and  J.  Steiner  were  making  far-reaching 
contributions.  Mdbius,  in  h^  Barycentriscke  Cakul  (1827), 
introduced  homogeneous  co-ordinates,  and  also  the  powerful 
notion  of  geometrical  transformation,  induding  the  spedal 
cases  of  coUineation  and  dnality;  ■  P2ficker,  in  his  Analytisd^, 
geometrische  Entmckelungm  (1838-183 1),  and  his  System  der 
analyiischen  Geomelrie  (1835),  introduced  the  abridged  notatioii, 
line  and  [riane  co-onKnates,  and  the  conception  of  generalised 
space  elements;  while  Stdner,  besides  enriching  geometry  in 
nimierous  directions,  was  the  first  to  systematically  generate 
figures  by  projective  pencib.  We  may  also  notice  M.  Chasle^ 
whose  AptfQft  hisforiqtie  (1837)  is  a  dassic.  Synthetic  geometry, 
characterized  by  its  fruitfulness  and  beauty,  attracted  most 
attention,  and  it  so  happened  th^f  its  originally  weak  logical 
foundations  became  replaced  by  a  more  substantial  set  of  axiomsi 
These  were  found  in  the  anharmonic  ratio,  a  device  leading  to 
the  liberation  of  synthetic  gecmietry  from  metrical  relations, 
and  in  involution,  which  yielded  rigorous  definitions  of  imagin- 
aries. Thesi  innovations  were  made  by  E.  J.  C.  von  Staudti 
Anftlytfcal  geometry  m&  stimulated  by  the  algebraof  invuxants, 
a  Bubjeet  much  devdoped  by  A.  Cayley,  G.  Salmon,  S<  H.  Aron- 
liOld,  L.  O.  Hessb,  and  more  piatict^Iy  by  R.  F.  A.  Clebadi. 

-'Th»iathx>duction'of  the  line  Bsa  spaie  dement>  inttiaited  by 


Digitized  by 


EOCUDBAN] 


GEOMETRY 


B!.  Gmsmaan  (1844)  and  Cayley  (1859),  yielded  at  the  hands  of 
Plttcker  a  new  geometzy,  termed  liiu  ^eomeiry^  a  subject 
developed  more  nQtably  by  F.  Klein,  Clebsch,  C..X.  R«ye  aad 
F.  O.  R.  Sturm  (see  Section  V.,  Line  Gtowtetry). 

Ifdn-ett^dMn  geometries,  having  primarily  their  origin  in  the 
discussion  of  Euclidean  parallels,  and  treated  by  Wallis,  Saccberi 
and  Lambert,  have  been  especially  developed  during  tlie  19th 
centnry.  Foot  lines  of  investigation  may  be  distinguished: — 
the  jia!ve-syhthetic,  associated  with  LobatscbewsU,  Bolyai, 
Gauss;  the  metric  differential,  studied  by  Riemann,  Helmholtz, 
Beltrami;  the  projective,. developed  by  Cayley,  Klein,  Clifford; 
uid  the  critical-synthetic,  promoted  chiefly  by  the  Italian 
nafbematidans  Peano,  Veronese,  Buiali-Fotte,  Levi  Civitti, 
and  the  Germans  l^asch  andHilbert.  (C  E.*) 

I.  EUCXIDEAN  GeOHETRY 

This  branch  of  the  science  of  geoiietiy  is  bo  named  siiwe  its 
methods  and  arraitgemrat  are  those  hid  down  fn  EucHd's 
Elemettts. 

§  u  Axioms^ — The  object  of  geometry  u  to  investigate  the 
properties  of  space.  The  flrst  step  must  consist  in  establi^liing 
those  fundamental  properties  from  #hich  all  others  follow  by 
processes  of  deductive  reasoning.  They  are  laid  dovm  in  the 
Axioms^  and  these  ought  to  form  such  a  system  that  nothing 
need  be  added  to  them  in  order  fully  to  characterize  space,  and 
that  nothing  may  be  omitted  without  making  the  system  in- 
complete. They  must,  in  fact,  completely  "  define  "  space. 
hi  §  2.  Definitions. — The  axioms  of  Euclidean  Geometry  are 
obtained  from  iaspectitm  of  existent  apace  and  of  solids  in 
existent  space, — whence  from  experience.  The  same  source 
gives  Us  the  notioAs  of'  the  geometrical  entities  to  which  the 
axioms  relate,  viz.  solids,  surfaces,  lines  or  curves,  and  points. 
A  solid  is  directly  given  by  experience;  we  have  only  to  abstract 
all  material  from  it  jn  order  to  gain  the  notion  of  a  geometrical 
solid.  This  has  shape,  size,  position,  and  may  be  moved.  Its 
boundary  or  boundaries  are  called  surfaces.  They  separate  one 
purt  of  space  from  another,  and  are  said  to  have  no  thickness. 
Their  boundaries  are  curves  or  lines,  and  these  have  length 
oiily.  Xlieir  boundaries,  again,  are  points,  which  have  no 
magnitude  but  only  position.  We  thiis  come  in  three  steps 
from  scdids  to  points  whidi  have  no  magnitude;  in  each  step 
weldse<meexteiisi<m.  HencewesayasoUdfaasthreedimenstons, 
a  surface  two,  a  line  one,  and  a  pdint  now.  Space  Itsetf ,  of  which 
a  solid  forms  only  a  part,  is  also  said  to  be  of  three  dimensions. 
The  same  thing  is  intended  to  be  expressed  by  saying  that  a 
solid  has  length,  breadth  and  thickness,  a  surface  length  and 
breadth,  a  line  length  only,  and  a  poiDt  no  extension  whatsoever. 

Euclid  gives  the  essence  of  these  statements  as  definitions: — 
Def.  I,  L  A  point  is  that  which  has  no  parts,  or  vti^A  has  no  mag- 
nilitde. 

Def.  2,  I.  A  line  is  length  without  breadth. 

Def.  5,  I.  A  superficies  is  that  which  has  oniy  length  and  breadth. 

Def.  I,  XI.  yl  solid  is  that  wbick  has  length,  breadth  and  thickness. 

It  is  to  be  noted  that  the  synthetic  method  is  adopted  by 
Euclid;  the  analytical  derivation  of  the  successive  ideas  of 
"surface,"  "line,"  and  " point "  from  the  experimental  realiza- 
tion of  a  "  solid  "  does  not  find  a  place  ia  his  system,  although 
possessing  more  advantages. 

If  we  allow  motion  in  geometry,  we  may  generate  these 
entities  by  moving  a  point,  a  line,  or  a  surface,  thus: — 

The  path  of  a  moving  point  is  a  line. 

The  path  of  a  mcrving  tine     in  general,  a  surface. 

The  path     a  moving  surface  is,  in  gener^,  a  s(dbL  ' 

And  we  may,  then  assume  that  the  lines,  surfaces  and  solids, 
as. defined  befpre,  can  all  be  generated  in  this  manner.  FrQm 
this  gesneration  of  the  ratities  it  iollowB  again  that  the  boundaries 
-Hhe  first  and  last  position  of  the  moving  element-r-of  a  line  are 
points,  and  so  on;  and  thus  we  come  back  to  the  considerations 
with  which  we  started. 

Euclid  points  this  out  in  his  definitions, — Def.        t***-  6» 
and  Def..?,  XI.   He  does. not,  however,  show  the  connexion 
which  the$e  definitions  have  with  those  mentioned  beforcv 
"SffksD^  pojttts  and  Ijnea  have  been .  de^ed,  a  atat^ent  like 


Def.  3, 1., "  Tbe  extremities  of  b  tine  are  points,"  is  a  pAfXttHlon 
which  eitlkar'has  to  be  proved,  and  then  it  is  a  theorem,  or  wUcli 
has  to  be'tttken  for  gzatrted,  in  which  case  it  is  an  axiom.  And 
so  with  Def.  <i,  L,  and  Def.  s»  XL 

§  3.  Eudid's  definitions  mentioned  above  are  attempts  to 
describe,  in  a  few  words,  notions  which  we  have  obtained  by 
inspection  <A  and  absteaction  from  solids.  A  few  more  notions 
have  to-  be  added  to  these,  pr^dpally  those  of  the  simplest 
line — ^the  straight  line,  and  of  the  sirof^est  8Urface~the  fiat 
surface  or  plane.  These  notions  we  possess,  but  to  define  them 
accurately  is  difficult.  Euclid's  Definition  4,  J.,  "  A  straight 
line  is  that  which  lies  evenly  between  its  extreme  points,"  most 
be  meaningless  to  any  one  who  has  not  the  notion  (rf  straightnesa 
in  his  mind.  Neither  does  it  s(ate  a  property  of  the  straight 
line  which  can  be  used  in  any  further  investigation.  Such  a 
propertyisgivettinAnomto,I.  Itis  redly  this  aadom,  together 
with  Postulates  2  and  3,  which  characterizes  the  straight  line. 

Whilst  for  the  straight  line  the  verbal  definition  and  axiom 
are  k^t  apart,  Euclid  mixes  tbem  up  in  the  case  of  the  plane. 
Here  the  Defiuticxi  7, 1.,  includes  an  axiom.  It  defines  a  plane 
as  a  surface  which  has  the  property  that  every  straight  line 
which  joins  any  two  points  in  it  lies  altogether  in  the  surface'. 
But  if  we  take  a  straight  line  and  a  point  in  such  a  surface,  and 
draw  all  straight  hnes  which  join  the  latter  to  aU<p<nnts  in  the 
first  line,  the  sur&ce  will  be  f  uUy  determined.  This  constnictioA 
is  therefore  sufficient  as  a  definition.  That  evety  other  straf^t 
line  which  joina  any-twp  points  in  this  surface  lies  alto^ther 
in  itiaa  further:  pgrafXEtyi  and  to  assume  itgires  another  axiom. 

Thus  a  number  of '£ucKd*s  axioms  are  bidden  among  his  fit^ 
definitions.  A  still  greater  confusion  exists  in  the  present 
editions  oi  Euclid  between  the  postulates  and  axioms  so  called, 
but  this  is  due  to  later  editors  and  nOt  to  Euclid  himself.  The 
latter  had  the  last  thrfce  axioms  put  together  with  the  postulates 
(o/n^/zaTa),  so  that  these  were  meant  to  include  all  assumptions 
relating  to  space.  The  xeniaining  assumptions,  which  relate  to 
magnitudes  in  genereJ,  viz.  the  first  eight  "  axioms  "  in  modern 
editions,  wiere  called'  "  common  notions  '*  {ttotPoX  fvvouu). 
Ofthelatterafewmaybesaidtofae  definitions.  Thus  the  eightJi 
might  be  taken  as  a  definition  of  "  equal,^*  and  the  seveatli 
of  "  halves."  If  we  wish  to  ccdlect  the  axioms  ttaed  in  EaclM's 
Btements,  we  have  therefore  to  take  the  three  poshrfates,'  tiie 
last  three  axioms  as  generally  given,  a  few  axioms  hidden  iA  the 
definitions,  and  an  axiom  used  by  Euclid  in  the  proof  of  Prop. 
4,  I,  and  on  a  few  other  occasions,  viz.  that  figures  may  be 
moved  in  space  without  change  of  shape  or  size. 

§  4.  Postulates. — The  assumptions  actually  made  by  Euclid 
may  be  stated  as  follows: — 

(i)  Straight  Unes  exist  which  have  the  property  that  any  one  of 
them  may  be  produced  both  ways  without  limit,  that  through  any 
two  points  In  space  such  a  line  may  be  drawn,  and  that  any  two  of 
them  coincide  fliroughout  their  indefinite  extensions  as  soon  as  two 
points  in  the  one  coincide  with  two  points  in  the  other.  (This 
gives  the  cQotentaof  Def.  4,  ftart  of  Def.  35,  the  first  two  Postulates, 
and  Axiom  10.) 

^)  Plane  surfaces  or  planes  exist  having  the  [Hoperty  laid  down 
in  Def.  7,  that  every  straight  line  joining  any  two  points  is  such  a 
surface  lies  altc^ether  in  it. 

(3}  Right  aneles,  as  defined  in  D^.  10,  are  possible,  and  all  right 
angles  are  equal;  that  is  to  say,  wherever  in  space  we  taJce  a  plane, 
ana  wherever  in  that  plane  we  construct  a  naht  ai^le,  all  angles 
thus  constructed  will  be  equal,  so  that  any  one  m  them  may  be  made 
to  coincide  with  any  other.    (Axiom  ll.) 

(4)  The  i2th  Axiom  of  Euclid.  This  we  shall  not  state  now,  but 
only  introduce  it  when  we  cannot  proceed  any  further  without  it. 

(^)  F^4u:esniaybe  freely  niovea  in  ^nce  without  change  of  shape 
or  size.   This  is  assumed  by  Euclid,  but  not  stated  as  an  axiom. 

(6)  In  any  plane  a  circle  may  be  described,  havii%  any  point,  in 
that  plane  as  centre,  and  its  distance  from  any  oth^  point  ia  ^at 
plane  as  radius.    (Post;ul^  3.) 

The  deflnitfqni  «hich  have  not  been  mentioned  are 
"  nominal  definitions,**  that  &  to  aay,.  they  fix  a  name  for  a 
thing  described.   Mapy  of  them  overdetermine  a  figure. 

§  5.  Euclid's  Elements  (see  Euclid)  are  contained  in  thirteen 
books.  Of  these  the  first  fo/ar  and  the  sixth  are  devoted  to 
*'  plane  geometry,"  as  the  Investigation  of  figures, in  a  plajie,is 
generally  called. .  Thte  Bth  )>ook  contains  tbe  ifcheqry  of  proportion 
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which  is  used  ia  Book  VI.  The  7th,  Sth  and  9th  books  aft  purely 
arithmetical,  wfaiUt  the  xoth  contains  a  most  ingenious  treatment 
o£  geometrical  irratiooal  quantities.  These  four  books  will  be 
excluded  from  our  survey.  The' remaining  three  books  relate  to 
figures  in  space,  or,  as  it  is  generally  called,  to  "  solid  geometry." 
The  7th,  Sth,  9th,  loth,  13th  and  part  of  the  nth  and  lath 
books  are  now  generally  omitted  from  the  school  editions  of  the 
Elements.  In  the  first  four  and  in  the  6th  book  it  is  to  be  under- 
stood that  all  figures  are  drawn  in  a  plane. 

Book  L  of  Euclid's  *'  Elements," 

fi  6.  Accordinff  to  the  third  postulate  it  is  possiUe  to  draw  in 
any  plane  a  circle  which  has  its  centre  at  any  given  point,  and  its 
radius  equal  to  the  distance  of  this  point  from  any  other  point 
given  in  the  plane.  This  makes  it  possible  (Prop.  l)  to  construct 
on  a  given  line  AB  an  equilateral  triangle,  by  drawing  first  a  circle 
with  A  as  centre  and  AB  as  radius,  and  then  a  drae  with  B  as 
centre  and  BA  as  radius.  The  point  ndiere  tb^  circles  inteiBect— 
that  they  intersect  Euclid  quietly  assumes^is  the  vertex  of  the 
required  triangle.  Euclid  does  not  suppose,  however,  that  a  circle 
may  be  drawn  which  has  its  radius  equal  to  the  distance  between 
any  two  points  unless  one  of  the  points  be  the  centre.  This  implies 
also  that  we  ace  not  supposed  to  be  able  to  make  any  straight  line 
equal  to  any  otho-  rtcaight  line,  or  to  cany  a  distance  about  in  space. 
Euclid  therefore  next  solves  the  ptoblon:  It  is  required  aloiw  a 
given  straight  line  from  a  point  in  it  to  set  off  a  distance  equalto 
the  length  of  another  straight  line  given  anywhere  in  the  plane. 
This  is  done  in  two  steps.  It  is  ^own  in  Prop.  7  how  a  straight  line 
may  be  drawn  from  a  given  point  equal  in  length  to  another  given 
straight  line  not  drawn  from  that  point.  And  then  the  problem 
itseliis  solved  in  Prop.  3,  by  drawing  first  through  the  given  point 
some  straight  line  of  the  required  teigth,  and  then  about  the  same 
point  as  centre  a  circle  having  this  j«igth  as  radius.  This  circle 
will  cut  off  from  the  given  straight  line  a  length  «iiial  to  the  required 
one.  Nowadays,  instead  of  going  through  this  long  process,  we 
take  a  pair  of  compasses  andset  off  the  given  length  by  its  aid. 
This  assumes  that  we  may  move  a  length  about  without  changing  it. 
But  Euclid  has  not  assumed  it,  and  this  proceedii^  would  be  fully 
iuitified  by  his  desire  not  to  take  for  granted  more  than  was  necessary, 
u  he  were  not  obtij^  at  his  very  next  step  actually  to  make  this 
assumption,  though  without  stating  it. 

§  7.  We  now  come  (in  Prop.  4)  to  the  first  theorem.  It  is  the 
fundamental  theorem  of  Euclid's  whole  system,  there  being  only  a 
very  few  propositions  (like  Props.  13,  14,  15^  I.),  except  those  in  the 
^th  book  ana  the  first  half  of  the  iith,  which  do  not  depend  upon 
It.    It  is  stated  very  accurately,  though  somewhat  clumsily,  as 

fellows ! — 

//  tw  Iriai^es  hue  two  sides  of  the  one  equal  la  two  sides  of  tie 
other,  each  to  each,  and  have  also  the  angles  contained  by  those  sides 
equal  to  one  another,  they  shall  also  have  their  bases  or  third  sides 
Mual;  and  the  two  trian^es  shaU  be  equal;  and  their  other  angles 
shaU  be  equal,  each  to  each,  namely,  those  to  which  the  equal  sides  are 
opposite. 

That  is  to  say,  the  triangles  are  "  identically  "  e^ual,  and  one 
may  be  considered  as  a  copy  of  the  other.  The  proof  is  very  simple. 
The  first  triangle  is  taken  up  and  placed  on  the  second,  so  that  the 
parts  of  the  triangles  which  are  known  to  be  equal  fall  upon  each 
other.  It  is  then  easily  seen  that  also  the  remaining  parts  of  one 
coincide  with  those  of  the  other,  and  that  they  are  therefore  equal. 
This  process  <A  applying  one  figure  to  another  Euclid  scarcely  uses 
i^in,  though  many  proofs  would  be  Amplified  by  doing  so.  The 
process  introduces  motion  into  geometry,  and  includes,  as  already 
stated,  the  axiom  that  figures  may  be  moved  without  change  of 
shape  or  size. 

If  the  last  proposition  be  applied  to  an  isosceles  triangle,  which 
has  two  sides  equal,  we  obtain  the  theorem  (Prop.  5}.  if  ttoo  sides 
of  a  triangle  are  equal,  then  the  angles  opposite  these  sides  are  equal. 

Euclid's  proof  is  somewhat  complicated,  and  a  stumbling-block 
to  many  schoolboys.  The  proof  becomes  much  simpler  if  we  consider 
the  isosceles  triangle  ABC  (AB  -  AC)  twice  over,  once  as  a  triangle 
BAC,  and  once  as  a  triangle  CAB ;  and  now  remember  that  AB,  AC 
in  the  first  are  equal  respectively  to  AC,  AB  in  the  second,  and  the 
angles  included  by  these  sides  are  equal.  Hence  the  triangles  are 
equal,  and  the  angles  in  the  one  are  equal  to  those  in  the  other,  viz. 
those  which  are  opposite  equal  sides,  i.e.  angle  ABC  in  the  first 
equals  angle  ACB  in  the  second,  as  they  are  opposite  the  equal 
sides  AC  and  AB  in  the  two  triangles. 

There  follows  the  converse  theorem  (Prop.  6).  //  two  an^s  in 
a  biangle  are  egutU,  then  the  sides  opposite  them  are  equal, — i.e.  the 
triangle  is  isosceles.  The  proof  given  consists  in  what  is  called  a 
reductio  ad  absurdum,  a  kind  of  proof  often  used  by  Euclid,  and 
principally  in  proving  the  converse  of  a  previous  theorem.  It 
assumes  that  the  theorem  to  be  proved  is  wrong,  and  then  shows 
that  this  assumption  leads  to  an  absurdity,  «.«.  to  a  conclusion 
which  is  in  contradiction  to  a  proposition  proved  before— that 
therefore  the  assumption  made  cannot  be  true,  and  hence  that 
the  theorem  is  true.  It  is  often  stated  that  Euclid  invented  this 
kiad  of  proof,  but  the  method  is  most  tikely  much  older. 


S  8.  It  is  next  proved  that  taw  triangles  which  half  the  three  sidu 
of  the  one  equal  respectively  to  those  of  the  other  are  identically  eguai, 
hence  that  the  angles  of  the  one  are  e^uat  respectively  to  those  of  the 
other,  Aose  being  equal  v/hich  are  opposite  equal  sides.  This  is  Prop.  8, 
Prop.  7  containing  only  a  first  step  towards  its  pniof. 

These  theorenw  allow  now  <A  the  solution  01  a  ruunbn  of  prol^ 
lems,  viz. : — 

To  bisect  a  given  angle  (Prop.  9). 

To  bisect  a  given  finite  straight  line  (Prop.  10). 

To  dram  a  stratght  Hne  perpendiculwly  to  a  given  straight  Una 
through  a  given  point  in  it  (Prop.  11),  artd  also  through  a  gfvfin.poitfi 
not  in  it  (Prop.  12).  ^ 

The  solutions  all  depend  upon  properties  of  isosceles  triangles.  , 

§  9.  The  next  three  theorems  reiate  to  angles  only,  and  might  have 
been  proved  before  Prop.  4,  or  even  at  the  very  bc^nnins.  The 
first  (Prop.  13)  says,  The  angles  which  one  straight  hne  makes  with 
another  straigfu  line  on  one  stde  of  it  either  are  two  right  andes  or 
are  together  equal  to  two  right  angles.  This  theorem  would  have 
been  unnecessary  if  EucUd  had  admitted  the  notion  of  an  anrie 
such  that  its  two  limits  are  in  the  same  straight  line,  and  had  beridcs 
defined  the  sum  of  two  angles. 

Its  converse  (Prop.  14)  is  of  great  use,  inasmuch  as  it  enables  us 
in  many  cases  to  prove  that  two  straight  lines  drawn  from  the  same 
point  are  one  the  continuation  of  the  other.    So  also  is 

Prop.  IS-  IftwosUuigfiilinescutoneanother,  Vte  veftkolor  opposite 
ai^es  shai  be  equal. 

I  10.  Euclid  returns  now  to  {n-operties  triangles.  Of  great 
importance  for  the  next  steps  (though  afterwards  superseded  oy  a 
more  complete  theorem)  is 

Prop.  16.  //  one  side  of  a  trian^  be  produced,  the  exterior  angle 
shall  be  greater  than  either  of  the  interior  t^pasite  a»^. 

Prop.  17.  Any  two  angles  of  a  trianfie  are  togdker  less  than  Avn 
right  angles,  is  an  immediate  consequence  of  it.  By  the  aid  of  these 
two,  the  following  fundamental  properties  of  triangles  are  easily 
proved: — 

Prop.  18.  7^  gretUer  side  ef  eeery  trkm^  ka$  ike  ptater  a«cfc 

opposite  to  it; 

Its  converse.  Prop.  19.  The  greater  angle  of  every  triangle  is  sub- 
tended by  the  greater  side,  or  has  the  greater  side  opposite  to  tt; 

Prop.  20.  Any  two  sides  of  a  trian^  me  teg^er  greater  dum  the 
third  side; 

And  also  Prop.  31.  If  ^om  the  ends  of  the  side  of  a  triangle  there 

be  drawn  two  s^aight  lines  to  a  Point  wtthin  the  trtangle,  these  dutU 
be  less  than  the  other  two  sides  of  me  triangle,  but  shall  contain  a  greater 
ande. 

i  II.  Havingsolvedtwoproblem8(PrDpB.33,23),henetuTnstotwo 
triangles  which  have  two  sides  of  the  one  equal  reflectively  to  two 
sides  of  the  other.  It  is  known  (Prop.  4)  that  if  the  induded  angles 
are  equal  then  the  third  rides  are  equu;  and  conversely  (Prop.  8), 
if  the  third  sides  are  equal,  then  the  angles  included  by  the  first 
rides  are  equal.  From  uiis  it  follows  that  if  die  included  aisles  are 
not  equal,  the  third  sides  are  not  equal;  and  conversely,  that  if  the 
third  sides  are  not  equal,  the  included  angles  are  not  equal.  Euclid 
now  completes  this  knowledge  by  proving,  that  "  if  the  included 
angles  are  not  equal,  then  the  third  side  in  Siat  triangle  is  the  peater 
whtch  contaiHs  Ae  greater  an^  and  ceoversely,  tut  "it  the  tktfd 
sides  are  usufnuU,  that  trian^  contains  the  ffeateron^whdckcenlaitu 
the  greater  sQe."   These  are  Prop.  2^  and  Prop.  35. 

\  13.  The  next  theorem  (Prop.  36)  says  that  if  two  triangles  have 
one  side  and  two  angfes  of  the  one  e^ual  respectively  to  one  side  and 
two  angles  of  the  other,  vis.  in  both  tnangles  either  the  an^  adjacent 
to  the  equal  side,  or  one  angle  adjacent  and  one  angh  opposite  it,  then 
the  two  trian^  are  identicaUy  equal. 

This  theorem  belorigs  to  a  group  with  Prop.  4  and  Prop.  8.  Its 
first  case  might  have  been  given  immediately  after  Prop.  4,  but  the 
second  case  requires  Prop.  16  for  its  proof.  r 

§  13.  ^Ve  come  now  to  the  investigation  of  parallel  straight  lines, 
i.e.  of  straight  lines  which  lie  in  the  same  plane,  and  cannot  be  made 
to  meet  however  far  they  be  produced  either  way.  The  investigation 
which  starts  frcHU  Prop-  16,  will  become  clearer  if  a  few  names  be 
explained  which  are  not  all  used  by  Euclid.  If  two  straight  lines 
be  cut  by  a  third,  the  latter  is  now  generally  called  a  "  transversal  " 
of  the  figure.  It  forms  at  the  two  points  where  it  cuts  the  given  lines 
four  angles  with  each.  Those  of  the  angles  which  lie  between  the 
given  lines  are  called  interior  angles,  and  of  these,  again,  any  two 
which  lie  on  opposite  sides  of  the  transversal  but  one  at  each  of  the 
two  points  are  called  "  alternate  angles." 

We  may  now  state  Prop.  i6  thus: — //  two  straight  lines  which 
meet  are  cut  by  a  transversa*,  their  alternate  angles  are  unequal.  Tor 
the  lines  will  form  a  triangle,  and  one  of  the  alternate  angles  will 
be  an  exterior  ai^le  to  the  triangle,  the  other  interior  and  opporite 
to  it. 

From  this  follows  at  once  the  theorem  contained  in  Prop,  27. 
If  two  straight  lines  which  are  cut  by  a  transversal  make  alternate 
angles  equal,  the  lines  cannot  meet,  however  far  they  be  produced, 
hence  mey  are  parallel.  This  proves  the  existence  of  parallu 
lines. 

Prop.  38  states  the  same  fact  in  different  forms.  If  a  straight 
line,  falling  on  two  other  strai^t  lines,  make  the  exterior  angle  e^ial 
K  the  inlerptr  and  opposite  anpe  on  Me  same  side  cfthe  Kne^  or  maJte 
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the  interior  amgUs  oat  ihe  same  side  tegather  equal  to  tmo  an^es, 

the  two  straight  lines  shall  he  parallel  to  one  another. 

Hence  we  know  that,  "  if  two  stra^ht  lines  which  are  cut  by  a 
transversal  meet,  their  alternate  angles  are  not  equal  " ;  and  hence 
that,  "  if  alternate  angles  are  equal,  then  the  lines  are  parallel." 

The'  question  now  arises.  Are  the  propositions  convexse  to  these 
true  or  not  ?  That  is  to  say,  "  If  alternate  angles  are  unequal,  do 
the  lines  meet?"  And  "if  &e  lines  are  parallel,  ar«  alteniate 
angles  necessarily  etqual  ?" 

The  answer  to  either  of  these  two  questions  implies  the  answer 
to  the  other.  But  it  has  been  found  impossible  to  prove  that  the 
ne^tion  or  the  affirmation  of  either  is  true. 

The  difficulty  which  thus  arises  is  overcome  by  Euclid  assuming 
that  the  first  question  has  to  be  answered  in  the  affirmative.  This 
gives  his  last  axiom  (12),  which  we  quote  in  his  own  words. 

Axiom  12. — //  a  straight  line  meet  taw  stra^ht  tines,  so  as  to  mahe 
the  two  interior  angles  on  the  tame  side  of  it  taken  together  less  than 
two  right  angles,  iMse  straight  lines,  being  contttmally  produced,  shall 
at  length  meet  on  that  side  on  whidt  are  me  angles  vhich  are  less  Aon 
ftro  nght  angles. 

The  answer  to  the  second  of  the  above  questions  follows  from  this, 
and  gives  the  theorem  Prop.  29 : — //  a  strai^  tine  fall  on  two  parallel 
straight  lines,  it  makes  the  alternate  angles  equal  to  one  another,  and 
the  exterior  angle  equal  to  the  interior  and  opposite  angle  on  the  same 
side,  and  also  the  two  interior  angles  on  the  same  side  together  equal 
to  two  right  angles. 

S  14.  With  this  a  new  part  of  elementary  ge<nnetry  begins.  The 
canter  proportions  are  iodepoident  <^  this  axionij  aad  would  be 
true  even  if  a  wrong  assumption  had  been  made  m  it.  They  all 
relate  to  figures  in  a  plane.  But  a  plane  is  only  one  amoi^  an  uinnite 
number  of  conceivable  surfaces.  We  may  draw  figures  on  any  one 
m  them  and  study  their  profjerties.  _We  may,  for  instance,  take  a 
sphere  instead  of  the  plane,  and  obtain  "  spherical  "  in  the  place  of 

plane  "  eemnetry.  If  on  one  of  these  surfaces  lines  and  figures 
could  be  drawn,  answering  to  all  the  definitions  of  our  plane  figures, 
and  if  the  axioms  with  the  exception  of  the  last  au  hold,  then  all 
propositions  up  to  the  28th  will  be  true  for  these  figures.  This  is 
the  case  in  spherical  geomet^  if  we  substitute  "  shortest  line"  or 
"  great  circle  "  for  "  straight  fine,"  "  small  circle  "  for  "  circle,"  and 
if,  besides,  we  limit  all  figures  to  a  part  of  the  sphere  which  is  less 
than  a  hemisphere,  so  that  two  points  on  it  cannot  be  oppoute  ends 
of  a  diametu,  and  therefore  determine  always  one  and  only  one  great 
circle. 

For  spherical  triangles,  therefore,  alt  the  important  propositions 
4,  8,  26;  5  and  6;  and  18,  19  and  20  will  hold  good._  ^ 

This  remark  will  be  sufficient  to  show  the  impossibilitv  of  proving 
Euclid's  last  axiom,  which  would  mean  proving  that  this  axiom  is 
'  a  consequence  of  the  others,  and  hence  that  the  theory  of  parallels 
would  hold  on  a  spherical  surface,  ntben  the  other  axioms  do  hold, 
whilst  paraUels  do  not  even  exist. 

Itfol  lows  that  the  axiom  in  question  states  an  inherent  difference 
between  the  plane  and  other  surfaces,  and  that  the  plane  i»  only 
fully  characterized  when  this  axiom  is  added  to  the  other  assump- 
tions. 

'  §  15.  The  Introduction  of  the  new  axiom  and  of  parallel  lines  leads 
to  a  new  class  of  propositions. 

After  .proving  (Prop.  30)  that  "  two  lines  ivhich  are  each  parallel 
to  a  third  are  parallel  to  each  other,"  we  obtain  the  new  proiierties 
of  triangles  contained  in  Prop.  32.  Of  these  the  second  part  is  the 
most  important,  viz.  the  theorem.  The  three  interior  an^es  of  every 
triangle  are  together  equal  to  two  right  angles. 

As  easy  drauctions  not  given  by  Euclid  but  added  by  Vinson 
follow  the  propositions  about  the  an^es  in  polygons;  they  are  given 
in  English  editions  as  corollaries  to  Prop.  is. 

These  theorems  do  not  hcdd  for  sphencalfigures.  The  sum  of  the 
interior  angles  of  a  spherical  triangle  is  always  greater  than  two 
r^ht  an^es,  and  increases  with  the  area. 

i  16.  The  theory  of  parallels  as  such  may  be  said  to  be  finished 
with  Props.  33  ana  34,  which  state  properties  of  the  parallelogram, 
i^.  of  a  quadrilateral  formed  by  two  pairs  of  parallels.    They  are — 

Prop.  33-  The  straight  lines  which  join  the  eictremities  of  two  equal 
and  paraJlet  straiehi  lines  towards  the  some  parts  are  theanebfes  equal 
and  partUleli  and 

Prop.  34.  The  opposite  sides  and  angles  of  a  parallelogram  are 
equal  to  one  another,  and  the  diameter  {diagotm)  bisects  the  parallelo- 
gram, that  is,  divides  it  into  two  equal  parts. 

it  17.  The  rest  of  thp  first  book  relates  to  areas  of  figures. 

The  theory  is  made  to  depend  upon  the  theorems — 

Prop.  35.  Parallelograms  on  the  same  base  and  between  Ibe  same 
parallels  are  equal  to  one  another;  and 

Prop.  36.  Parallelograms  on  equal  bases  and  between  the  same 
parallels  are  equal  to  one  another. 

As  each  parallelogram  is  bisected  by  a  diagonal,  the  last  theorems 
hold  also  if  the  word  paraUel(^;ram  be  replaced  by  "  triai^le,"  as  is 
done  in  Props.  37  and  38. 

It  is  to  be  remarked  that  Euclid  proves  these  propositions  only 
in  the  case  when  the  parallelf^rams  or  triangles  have  their  bases  in 
the  same  strait  line. 
'  The  theorems  converse  to  the  last  form  the  contents  of  the  nex( 
tiiree  propositions,  vix.:    Props.  40  and  41. — E^ial  trias^JeSt  on 


the  some  or  on  equal  bases,  in  the  same  stra^ht  Km,  and  on  the  same 

side  of  it,  are  between  the  sartte  parallels. 

That  the  two  cases  here  stated  are  given  by  Euclid  in  two  separate 
propositions  proved  separately  is  characteristic  of  his  method. 

§  18.  To  compare  areas  01  other  figures,  Euclid  shows  first,  in 
Prop.  43,  how  to  draw  a  parallelogram  wMdk  is  equal  in  area  to  a 
given  triangle,  and  has  one  of  its  angles  equal  to  a  given  angle.  If  the 
given  angle  is  right,  then  the  problem  is  solved /oonm  a  reetang^  " 
equal  in  area  to  a  given  triangle. 

Next  this  parallelc^ram  is  transformed  into  another  parallelogram, 
which  has  one  of  its  stdes  equal  to  a  gwen  straight  line,  wnilst  its  anglu 
remain  unaltered.    This  may  be  done  by  aid  of  the  thewem  in 

Prop.  43.  The  complements  of  the  parallelograms  which  are  about 
the  diameter  of  any  parallelogram  are  equal  to  one  another. 

Thus  the  problem  (Prop.  44)  is  solved  to  construct  a  parallelogram 
on  a  given  kne,  which  is  equid  in  area  to  a  eioan  trianpe,  and  which 
has  one  angle  equal  to  a  given  ang^  (general^  a  right  angle). 

As  every  polygon  can  be  divided  into  a  number  of  triangles,  we 
can  now  construct  a  parallelogram  having  a  given  angle,  say  a 
right  ai^le,  and  bet^  equal  in  area  to  a  given  polygon.  For  each 
of  the  triangles  into  which  the  polj^n  has  been  divided,  a  paialteto- 

{|ram  may  be  constructed,  having  one  side  equal  to  a  given  straight 
me  and  one  angle  equal  to  a  given  angle.  If  these  parallelograms 
be  placed  side  by  side,  they  may  be  added  together  to  form  a  single 
paraUel<%ram,  living  still  one  side  of  the  given  length.  '  This  is 
done  in  Prop.  45. 

Herewith  a  means  ia  found  to  compare  areas  of  different  polygons. 
We  need  only  construct  two  rectangles  equal  in  area  to  the  gives 
polygons,  and  having  each  one  aide  of  given  length.  By  comparing 
the  unequal  sides  we  are  enabled  to  judge  whether  the  areas  are 
equal,  or  which  is  the  greater.  Euclid  does  not  state  thisconsequeace, 
but  the  problem  is  taken  up  again  at  the  end  of  the  second  book; 
where  it  is  shown  how  to  constnict  a  square  cqttal  in  area,  to  a  given 
polygon. 

Prop.  46  i> :   To  describe  a  square  my  a  given  straight  line. 

Si 9.  The  first  book  concludes  with  one  of  the  most  important 
theorems  in  the  whole  of  geometry,  and  one  which  has  been  cefe- 
brated  since  the  earliest  times.  It  is  stated,  but  on  doubtful  authority, 
that  Pythagoras  discovered  it,  and  it  has  been  called  by  hts  name. 
If  we  call  that  side  in  a  right-angled  triangle  which  is  opposite  the 
right  angle  the  hypotenuse,  we  may  state  it  as  foKowB: — 

Theorem  of  Pythagoras  (Prop.  47). — In  every  right-an^ed  trian^ 
the  square  on  the  hypotenuse  is  equal  to  the  sum  of  the  squares  of  the 
other  sides. 

And  conversely — 

Prop.  48.  If  me  square  described  on  one  of  the  sides  of  a  trian^  he 
equal  to  the  sqmres  described  on  the  otho'  sides,  then  the  anj^e  contained 
by  thes€  hvo  sides  is  a  right  angle. 

On  this  theMcm  (Prop.  47}  almost  all  geometrical  measurement 
depends,  which  cannot  t>e  directly  obtained. 

Book  II. 

§  20.  The  propositions  in  the  second  book  are  very  different  in 
character  from  those  in  the  first ;  they  all  relate  to  areas  of  rectangles 
and  squar^.  Their  true  significance  is  best  seen  by  stating  them  in 
an  aleebraic  form.  This  is  often  done  by  expressing  the  lengths  of 
tines  by  aid  of  numbers,  which  tell  how  many  times  a  ctioeen  unit 
is  contained  in  the  .lines.  If  there  u  a  tuiit  to  be  found  which  is  con- 
tained an  exact  number  of  times  in  each  side  of  a  rectangle,  it  is 
easily  seen,  and  generally  shown  in  the  teaching  of  arithmetic,  that 
the  rectangle  contains  a  number  of  unit  squares  equal  to  the  product 
of  the  numbers  which  measure  the  sides,  a  unit  square  being  the 
square  on  the  unit  tine.  If,  however,  no  such  unit  can  be  found, 
this  process  requires  that  connexion  between  lines  and  numbera 
which  is  only  established  by  aid  of  ratios  of  lines,  and  which  is  there- 
fore at  this  stage  altogether  inadmisuble.  But  there  exists  another 
way  of  connecting  these  propositions  with  algebra,  based  on  modem 
notions  which  seem  destined  greatly  to  change  and  to  simplify 
mathematics.  We  shall  introduce  here  as  much  of  it  as  is  required 
for  our  present  purpose. 

At  the  beginmng  of  the  second  book  we  find  a  definition  according 
to  whii^  "  a  rectangle  is  said  to  be  '  contained  '  by  the  two  sides 
which  contain  one  of  its  right  aisles  " ;  in  the  text  this  phrasetrfoey 
is  extended  by  speaking  oTnctaneles  contuned  by  any  two  stm^t 
lines,  meaning  the  rectangle  whicn  has  two  adjacent  sides  equal  to 
the  two  straight  lines. 

We  shall  denote  a  finite  straight  line  by  a  si^le  small  letter, 
a,b,c,.  .  .  X,  and  the  area  of  the  rectangle  contained  by  two  lines 
a  and  b  by  ab,  and  this  we  shall  call  the  product  of  the  two  lines  a 
and  b.  It  will  be  understood  that  this  definition  has  nothing  to  do 
with  the  definition  of  a  product  of  numbers. 

We  define  as  foOows: — 

The  sum  of  two  straight  lines  a  and  b  means  a  stmigbt  line  e  winch 
may  be  divided  in  two  parts  equal  respectively  to  •  and  b.  Thissbm 
is  denoted  by  a+b. 

The  difference  of  two  Hnes  a  and  b  (in  symbolB,  tf^)  menns  a  line 
c  which  when  added  to  &  gives  a;  that  is, 

a-fc—c  if  b-f-c^o. 

The  product  of  two  lines  a  and  b  (in  symbols,  db\mee,ii»  the  area 
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of  thr  rectangle  contained  by  the  lines  a  and  ft.   For  so,  wliidi 

means  the  square  on  the  line  a,  we  write  a\ 

$  31.  The  first  ten  of  the  fourteen  propositions  of  the  serand  book 
may  then  be  written  in  the  form  of  formulae  as  follows: — 

'  Prop.  I.  oCfr+c+d+  .  .  ■)=o6+o«+oJ+  .  •  • 

,',  2.  ab-\-ac  =  a^\ib-\-c==a. 

„  3.  a(o+6)=a'+o&. 

„  4.  (o+A)'  =  fl»+2o6+&*. 

■  5-  U+b)  (o-6)+*>=fl*. 

.,  6.  ia+b)  la-b)+b'=a\ 

„  7.  o>  +  Co-6)'  =  2a(o-&)+i». 

„  8.  4(fl+6)o+6*  =  C20+ft)». 

..  9.  Ca+*)'+fo-6)'  =  2fl*+26*. 

„  10.  ia-\-by+la-by=2a*+2b^. 

It  will  be  seen  that  5  and  6,  and  also  9  and  10,  are  identkaL  In 
Euclid's  statement  they  do  not  look  the  same,  the  ^ures  bdng 
arranged  differently. 

If  the  letters  a,  ft,  c,  .  .  .  denoted  nUmberB,  it  follows  from  algebra 
that  each  of  these  formulae  is  troe.  But  this  does  not  prove  them  in 
our  case,  where  the  letters  denote  lines,  and  their  prbducts  areas 
withont  any  reference  to  .numbers.  To  ^rove  them  we  liave  to 
discover  the  taws  which  rule  the  operations  mtroduced,  viz.  addition 
and  multiplication  of  segments.  This  we  shall  do  now ;  and  we  shall 
find  that  these  laws  are  the  same  with  those  which  hold  in  algebraical 
addition  and  multiplication. 

S  22.  In  a  sum  of  numbera  we  may  change  the  order  in  which 
the  numbers  an  added,  and  we  may  also  add  the  numbers  together 
in  groups  and  then  add  these  groups.  But  this  also  holds  for  the 
sum  of  segments  and  for  the  sum  of^ rectangles,  as  a  little  considera- 
tion shorn.  That  the  sum  of  rectangles  has  always  a  meaning 
follows  from  the  Props.  43-4S  in  the  first  book.  These  laws  about 
adifition  are  leduciUe  to  the  two — 

a+6  =  6+a  .        .        .  (l). 

.        •       .  (2); 

or.  when  expressed  for  rectai^Ies, 

ab+ed~ed+ab  .  (3), 

oft +(«*+^ .  -  (4). 

The  brackets  mean  that  die  terras  in  the  bracket  have  been  added 
together  before  they  are  added  to  another  term.  The  more  general 
cases  for  more  terms  may  be  deduced  from  the  above. 

For  the  product  of  two  numbers  we  have  the  law  that  it  remains 
unaltered  if  the  factors  be  interchanged.  This  also  holds  for  our 
geometrical  product.  For  if  oft  denotes  the  area  of  the  rectangle 
which  has  a  as  base  and  ft  as  altitude,  then  ba  will  denote  the  area 
of  the  rectangle  which  has  ft  as  base  and  a  as  altitude.  But  in  a 
rectangle  we  miHr  tain  either  of  the  two  lines  which  contain  it  as 
baie,  and  then  t£e  other  will  be  the  altitude.  This  gives 

ab=ba    .  .       .  (5). 

In  order  further  to  multiply  a  sum  by  a  number,  we  have  in  algebra 
the  rule: — Multiply  each  term  of  the  sum,  and  add  the  products 
thus  obtained.  Tnat  this  holds  for  our  geometrical  products  is 
shown  by  Euclid  in  his  first  proposition  of  the  second  book,  where 
he  proves  that  the  area  of  a  rectangle  whose  base  is  the  sum  of  a 
number  of  segments  is  equal  to  the  sum  of  rectangles  which  have 
these  segments  separately  as  bases.  In  symbols  this  gives,  in  the 
simplest  case, 

and  (ft+c)o-fto+ca  J      '      *  " 

To  these  laws,  which  have  been  investigated  by  Sir  William  Hamilton 
and  bv  Hermann  Grassmann,  the  former  hs^  given  special  names. 
He  caUs  the  laws  expressed  in 

(i)  and  (2)  the  conunutative  law  for  addition ; 

Cs)         »         <r  multiplication; 
(3)  and  (4)  the  associative  laws  for  addition; 
(p)  the  distributive  law. 
§  23.  Having  proved  that  these  six  laws  hold,  we  can  at  once 
prove  every  one  of  the  above  j^ropositions  in  their  algebraical  form. 

The  first  is  proved  geometncally,  it  being  one  of  the  fundamental 
laws.  The  next  two  propositions  are  only  special  cases  of  the  first. 
Of  the  others  we  shall  prove  one,  viz.  the  fourth. — 

(fl+6)»=(o+ft)  (fl+6)  =  (a+fc)fl+Co+A)6 
But  Co+ft)o  =  oo-t-6a 

=  fla+oft 

and  ia+b)b=ab+bb 
Therefore  (o+6)'=ofl+aft+(oft+&6)  ) 

=  ao+Cflft+iift)+ftft  [  by  (4). 

=oa-i-2aft-i-ft6  ) 

Thb  ^ves  tlie  theorem  in  question. 

In  the  same  manner  every  one  of  the  first  ten  propositions  is 

proved. 

It  will  be  seen  that  the  operations  performed  arc  eiOKtly  the  same 
as  if  the  letters  denoted  numbers. 

Props.  5  and  6  may  also  be  written  thus — 
(o+ft)  Co-6)-a«-ft«. 


Prop.  7,  whidi  is  an  easy  cooMquence  of  Prop.  4,  -may  be  trans' 
formed.    If  we  denote  by  c  the  line  a+ft,  so  that 
ca+b,  a^c'—b, 

we  get 

<"+(e-6)»-3c(e-ft)+ft> 
-2c"-aftc+ft*. 

Subtractii^    from  both  sides,  and  writing  a  for  e,  we  get 
(a-6)*-a»-2a6+f. 

In  Euclid's  Elements  this  form  of  the  theorem  does  not  appear, 
all  proportions  being  so  stated  that  the  notion  of  subtRaction  <k)eB 
not  enter  into  them. 

S  24.  The  remaining  two  theorons  (Props.  13  and  13)  connect 
the  square  on  one  side  of  a  triangle  with  the  sum  of  the  squares  oh 
the  other  sides,  in  case  that  the  at^Ie  between  the  latter  is  acute  or 
obtuse.  They  are  important  theorems  in  trigonom^ry,  where  it  is 
possible  to  include  them  in  a  sii^le  theorem. 

i  25.  There  are  in  the  second  book  two  problems,  Props.  1 1  and  14. 

If  written  in  the  above  symbolic  language,  the  former  miutres  to 
find  a  line  x  such  that  a(a-x)»a^.  Prop,  ii  contains,  therefore, 
the  solution  of  a  quadratic  equation,  wluch  we  may  write  i^+os  Ma*. 
The  solution  is  required  latu"  on  in  the  oonstzuction  <rf  a  regular 
decagon. 

More  important  ts  the  problem  in  the  last  proposition  (Prop.  14). 
It  requires  the  construction  of  a  square  equal  in  area  to  a  given 
rectai^;le,  hence  a  solution  of  the  equation 

In  Book  I.,  42-45,  it  has  been  shown  howa  rectangle  may  be  con- 
structed equal  in  area  to  a  ^ven  %ure  bounded  by  straight  lines. 
By  aid  of  the  new  [voposition  we  may  therefore  now  determine  a 
line  such  that  the  square  on  that  line  is  eaual  in  area  to  any  given 
rectilinear  figure,  or  we  can  square  any  such  figure. 

As  of  two  squares  that  is  the  greater  which  has  the  greater  side, 
it  follows  that  now  the  comparison  of  two  areas  has  been  reduced 
to  the  comparison  of  two  lines. 

The  problem  of  reducing  other  areas  to  squares  is  frequently  met 
widi  among  Greek  mathematicians.  We  nrad  only  mention  the 
problem  of  squaring  the  circle  (see  Circle). 

In  the  present  day  the  comparison  of  areas  is  performed  in  a 
simpler  way  by  reducing  all  areas  to  rectangles  having  a  commoa 
base.    Their  altitudes  give  then  a  measure  of  their  areas. 

The  construction  of  a  rectangle  having  the  base  «,  and  being  equal 
in  area  to  a  g^ven  rectai^le,  depends  upon  Prop.  43, 1.  This  therefore 
gives  a  solution  of  the  equation 

ah=vx, 

where  x  denotes  the  unknown  altitude. 

Book  III. 

5  26.  The  third  book  of  the  Elements  relates  exclusively  to  pro- 
perties of  the  circle.  A  circle  and  its  circumference  have  been  defined 
m  Book  I.,  Def.  15.   We  restate  it  here  in  slightly  different  words 

Definition. — The_  circumference  of  a  circle  is  a  plane  curve  such' 
that  all  points  in  it  have  the  same  distance  from  a  fixed  p<unt  io 
the  plane.    This  point  is  called'  the  "  centre  "  of  the  circle. 

Of  the  new  definitions,  of  which  eleven  are  given  at  the  beginning 
of  the  third  book,  a  few  only  require  special  mention.  The  first, 
which  says  that  circles  with  equal  radii  are  equal,  is  in  part  a  theorem, 
but  easily  proved  by  applying  the  one  circle  to  the  other.  Or  it 
may  be  considered  proved  by  aid  of  Prop.  24,  equal  circles  not  being 
used  till  after  this  theorem. 

In  the  second  definition  is  estplained  what  is  meant  by  a  line 
which  "  touches  "  a  circle.  Such  a  line  is  now  generally  called  a 
tangent  to  the  circle.  The  introduction  of  this  name  allows  us' to 
state  many  of  Euclid's  propositions  in  a  much  Sorter  form.  ' 

For  the  same  reason  we  shall  call  a  straight  line  ioining  two  points 
on  the  circumference  of  a  circle  a  "  chord. ' 

Definitions  4  and  5  may  be  replaced  with  a  slight  generalbation 
by  the  following: — 

Definition. — By  the  distance  of  a  point  from  a  line  is  meant  the 
length  of  the  perpendicular  drawn  from  the  point  to  the  line; 

§27,  From  the  definition  of  a  circle  it  follows  that  every  circle 
has  a  centre.  Prop,  i  requires  to  find  it  when  the  circle  is  given, 
i.e.  when  its  drcuinference  Is  drawn. 

To  solve  this  problem  a  chord  is  drawn  (that  is,  any  two  points  in 
the  circumference  are  joined),  and  through  the  point  where  this  is 
bisected  a  perpendicular  to  it  is  erected.  Euclid  then  proves,  finst, 
that  no  point  off  this  perpendicular  can  be  the  centre,  hence  that  the 
centre  inust  lie  in  this  line;  and,  secondly,  that  of  the  points  on  the 
perpendicular  one  only  can  be  the  centre,  viz.  the  one  which  bisects 
the  parts  of  the  perpendicular  bounded  by  the  circle.  In  the  second 
part  Euclid  ulently  assumes  that  the  perpendicular  there  used  does 
cut  the  circumference  in  two,  and  only  m  two  points.  The  proof 
therefore  is  incomplete.  The  proof  of  the  first  part,  however,  is 
exact.  By  drawing  two  non-parallel  chords,  and  tlie  perpendiculars 
which  bisect  them,  the  centre  will  be  found  as  the  prant  where  these 
perfwndiculars  intersect. 

\  28.  In  Prop.  3  it  is  proved  that  a  chord  of  a  circle  Kes  altogether' 
within  the  circle. 
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Wbat  w«^ve  calkd  the  first  port  of  Eudjd's  M^utkm  o{  Prop,  i 
may  be  stated  as  a  tfaeoreia: — 

:  Emy  slrfUiM  line  which  bisects  «  fhcrd^  and  is  «i  ri^  ait^  to  it, 
passu  AroHc*  the  centre  of  tie  €vcle. 
Theconveree  to  this  gives  Prop.  3,  which  may  be  stated  thus: — 
a  straight  line  through  the  centre  cf  a  circle  bisect  a  chord,  then 
U  it  p^pettdicular  l»  the  chords  «Nf  if  H  b«  perpendicuUir  to  the  chord 
it  trisects  it. 

An  easy  coneequeaoe  of  this  is  the  loUowing  theorem*  which  is 
essentially  the  same  as  Prop.  4: — 

Two  chords  ojf  a  cireUi  of  neither  passes  Arou^  Uie  eenire, 
tannoi  bisect  each  other. 

These  last  three  theorems  are  fundamental  for  the  theory  of  the 
dtcle.  t  It  is  to  be  remarked  that  Euclid  never  proveB  that  a  straight 
line  caaqat  bam  more  than  two  points  in  commoB  with  a  dicum- 
ference. 

I  99.  The  next  two  propositions  ($  and  6)  might  be  replaced  by 
a  single  and  a  simpler  theoremi  viz: — 

Two  circles  vihich  have  a  common  centre,  and  whose  circumferences 
have  one  point  in  amtnon,  coincide. 

Or,  more  in  agreement  with  Euclid's  Imth^— 

Two  diftrent  drcUs,  whose  circwmferences  Jtme.a  point 
cannot  hone  the  same  centre. 

That  Euclid  treats  of  two  cases  is  d»racteristic  oi  Greek  raathe- 
matic*.  ■ 

The  next  two  propositions  (7  and  8)  agaia  bek>Dg  together.  They 
may  be  oombined  thus;---  i 

//  from  a  point  in  a  ^ne  of  a  drcUt  which  is  not  the  centre,  straight 
lines  be  drawn  to  the  different  points  of  the  circumference,  then  of  aU 
titesa  Uttes  one  is  the  shorigU,  and  one  the  longest,  and  these  He  both  in 
that  fliait/u  Mm  which  joins  the  iiven  point  to  the  centre.  Of  all  the 
remaining  lines  each  is  efitiU  to  one  an^  only  one.  other,  and  these 
lines  lie  on  opposite  sides  of  the  shortest  or  longest,  and  make 
equal  angles  with  tliem. 

Euclid distiiieuishes  the  two  cases  where  the  given  point  lies  within 
or  witbout  the  circle,  omittiiv  the  case  where  it  ties  in  the  circum- 
ference. 

From  the  last  propoutkm  it  follows  that  it  from  a  point  more 
than  two  equal  straight  lines  can  be  drawn  to  the  circumference, 
this  poiat  must  be  the  centre.   This  is  Prop.  9. 

As  a  consequence  of  this  we  get 

//  the  circumferences  of  the  two  circles  have  three  points  in  common 
th^  coincide. 

For  in  this  case  the  two  circles  have  a  common  centre,  because 
from'  the  centre  of  the  one  three  equal  lines  can  be  drawn  to  points 
on  the  circumfetrence  of  the  other,  fiut  two  circles. which  have  a 
common  centre,  and  whose  circumferences  have  a  point  in  common, 
coincide.    (Compare  above  statement  of  Props.  5  and  6.] 

This  theorem  may  also  be  stated  thus: — 

Through  three  points  only  one  circumference  tnay  he  draiwn',  (x. 
Three  foints  determine  a  circle. 

Euclid  does  not  give  the  theorem  in  this  form.  He  proves,  how- 
ever, 0iat  the  two  circles  cannot  cut  another  in  more  than  two  points 
(Prop.  10),  and  thai  two  circles  cannot  touch  one  another  in  more  points 
than  one  (Prt^.  13). 

\  30.  FVopositions  1 1  and  12  assert  that  tf  two  circles  touch,  then 
the  point  of  contact  lies  on  the  line  joining  their  centres.  This  gives 
two  proptwitions,  because  the  circles  may  touch  either  internally 
or  externally. 

§  31.  Propositions  14  and  15  relate  to  the  length  of  chords.  The 
first  says  that  etptal  chords  are  egwidistant  from  the  centre,  and  that 
chords  which  are  equidistant  from  the  centre  are  e^ual; 

Whilst  Prop.  15  compares  unequal  chords,  viz.  Of  all  chords  the 
diameter  is  the  greatest,  and  of  other  chords  that  is  the  greater  which 
is  nearer  to  the  centre;  and  conversely,  the  greater  chord  is  nearer  to 
the  centre. 

§  32.  In  Prop.  16  the  tao^;ent  to  a  circle  is  for  the  first  time  in- 
troduced. The  proportion  is  meant  to  show  that  the  straight  tine 
at  the  end  point  of  the  diameter  and  at  right  angles  to  it  is  a  tangent. 
The  proposition  itself  does  not  state  this.  It  runs  thus: — 
'  Prop.  16,  The  straight  line  drawn  at  right  angles  to  the  diameter 
of  a  circle,  from  ^  extremity  of  it,  falls  without  the  circle;  and  no 
straight  line  can  be  drawn  from  the  extremity,  between  that  straight 
lisse  and  the  circumference,  so  as  not  to  ciU  the  circle. 

OoroUary. — The  straight  line  at  right  angles  to  a  diameter  drawn 
through  the  end  point  of  it  touches  the  circle. 

The  statement  of  the  proposition  and  its  whole  treatment  ^ow 
the  difliculties  which  the  tangents  presented  to  Euclid. 

Prop.  17  solves  the  problem  through  a  given  point,  either  in  the 
circumference  or  without  it,  to  draw  a  tangent  to  a  given  circle. 

Closely  connected  with  Prop.  16  are  Props.  18  and  19,  which 
state  -(Prop.  18),  that  the  line  joining  the  centre  of  a  circle  to  lAe  point 
of.  contact  of  a  tangent  is  perpendicular  to  the  tangent;  and  con- 
renely  (Prop.  19),  that  the  stranht  through  the  point  of  contact 
of,  and  Perpendicular  to,  a  tangent  to  a  eirck  pisses  through  the  centre 
^thecvOe. 

. )  33,  The  rest  of  the  book  relates  to  angles  connected  with  a 
circle,  viz.  angles  which  have  the  vertex  either  at  the  centre  or 
on  -the  ciccutmo'eace,  and  which  are  called  respectively  angles 
at ■  the  centre  and.  angles  at  the  circumference.    Between  these 


two  kinds  of  aisles  exists  the  impmtant  relation  expressed  as 
foUows: — 

.  Prop.  30.  The  amg^  at  the  centrp  of  a  circle  is  datMe  of  the  angle 
at  the  cwumference  on  the  same  base,  uiat  is,  on  the  same  arc. 

This  is  <H  great  importance  for  its  consequences,  of  which  the 
two  following  are  the  principal : — 

Prop.  31.  The  angles  in  the-  same  segment  of  a  circle  are  equal  to 
one  another; 

Prop.  22.  The  opposite  angles  of  any  quadrikUeral  figure  inscribed 
tn  a  ctrde  are  together  equal  to  two  right  angles. 
Further  cooaequences  are : — 

Prop.  23.  On  the  same  straig^  line,  and  an.  lie  same  side  of  it,  there 
cannot  be  two  similar  segments  of  circles,  not  coinciding  wiA  one 

another; 

Prop.  24.  Similar  stgments  qf  drdes  on  tgiul  straigfU  Unes  are 
equal  to  one  another. 

The  problem  Prop.  25.  A  segment  of  a  circle  being  given  to  describe 
the  circle  of  which  it  is  a  segment,  may  be  solved  much  more  easily 
by  ^  oL  the  construction  described  in  relation  to  Prop.  1,  III., 
w  §  27- 

\  34.  There  follow  four  theorems^  connecting  the  angles  at  the 
centre,  the  arcs  into  which  they  divide  the  circumference,  and  the 
chords  subtending  these  arcs.  They  are  e«>ressed  for  angles,  arcs 
and  chords  in  equ^  circles,  but  they  bold  also.ffir  angles*  arcs  and 
chords  ia  the  same  circle. 

Tike  theorems  are.-— ', 

Prop.  36.  In  equal  circles  equal  angles  stand  on  egual  arcs,  whether 
(hey  beat  the  centres  or  circumferences; 

Prop.  27.  (converse  to  Prop.  26),  In  equal  circles  the  angles  which 
stand,  on  equal  arcs  are  equal  to  one  anqther,  whether  they  be  at  the 
centres  or  the  circumferences; 

Ptpp.  3ft.  In  equal  circles  equal  straight  lines  (equal  chords)  cut 
off  equal  arcs,  the  greater  equal  to  the  greater,  and  the  less  equal  to 
the  less; 

■  Prop>  30  (ooaversc  to  Prop.  28).   In  equal  circles  equal  arcs  are 

subtended  by  equal  straight  lines. 

&  35.  Other  important  consequences  of  Props.  20-23  are : — 
Prop.  31.  In  a  circle  the  angle  in  a  semicircle  is  a  right  angle; 

but  the  angle  in  a  segment  greater  than  a  semicircle  is  less  than  a  rtght 

angle;  and  the  angle  in  a  segment  less  than  a  semicircle  is  greater  Man 

a  right  angle; 

Prop.  32.  If  a  straight  line  touch  a  circle,  and  from  the  point  of 
contact  a  stratg)it  line  oe  drawn  cutting  the  circle,  the  angles  which 
this  line  makes  with  the  line  touching  the  circle  shall  be  equal  to  the 
angles  which  are  in  the  alternate  segments  of  the  circle. 

I  36.  Propositions  30,  33,  34,  contain  problems  which  are  solved 
by  aid  of  the  Dro|>ositiOD8  prece^jig  them : — 

Prop.  3,0.  To  bisect  a  given  ore,  ffiat  is,  to  divide  it  into  two  egtuU 
parts; 

Prop.  33.  0»  a  £»»  straigbi  line  to  describe  a  segment  of  a  circle 
containing  an  angle  equal  to  a  given  rectilineal  angfe; 

Prop.  34..  From  a  given  circle  to  cut  off  a  segment  containing  an 
angle  equal  to  a  given  rectilineal  angle. 

I  37.  If  we  draw  chords  throufpi  a  point  A  within  a  drcle,  they 
will  each  be  divided  by  A  into  two  segments.^  Between  these  seg- 
ments the  law  holds  that  the  rectangle  contained  by  them  has  thie 
same  area  on  whatever  chord  through  A  the  s^ments  are  taken. 
The  value  of  this  rectangle  changes,  of  course,  with  the  position 
of  A. 

A  similar  thewem  holds  if  the  point  A  be  taken  without  the  circle. 
On  evety  straight  line  throi^h  A,  which  cuts  the  circle  in  two  points 
B  and  C,  we  nave  two  sep;ments  AB  and  AC,  and  the  rectangles 
contained  by  them  are  again  equal  to  one  another,  and  equal  to  the 
square  on  a  tangent  drawn  from  A  to  the  circle. 

The  first  of  these  theorems  gives  Prop.  35,  and  the  second  Prop. 
36,  with  its  corollary,  whilst  Prop.  37,  the  last  of  Book  III.,  gives 
the  converse  to  Prop.  36.  The  first  two  theorems  may  be  combined 
in  one: — 

If  througfi  a  Point  A  in  the  plane  of  a  circle  a  straight  line  he  drawn 

cutting  the  circle  in  B  and  C,  then  the  rectangle  ABjCC  has  a  constarU 
value  so  long  as  the  point  A  be  fixed;  and  if  from  A  a  tangent  AD  can 
be  drawn  to  the  circle,  touching  at  D,  then  the  above  rectangle  equals  the 
square  on  AD. 

Prop.  37  may  be  stated  thus:— 

If  from  a  potnt  A  without  a  circle  a  line  be  drawn  cultine  the  circle 
in  B  and  C,  arid  another  line  to  a  point  D  on  the  circle,  anaAB.AC^ 
AD*,  then  the  line  AD  touches  the  circle  at  D. 

It  is  not  diiTicult  to  prove  also  the  converse  to  the  general  pro- 
position as  above  stated-  This  proposition  and  its  converse  may  be 
expressed  as  follows : — 

If  four  points  ABCD  be  taken  on  the  circumference  of  a  circle,  an^ 
if  the  Hnes  AB,  CD,  produced  if  necessary,  meet  at  JS,  w«ff 

EA.EB=EC.ED: 

and  conversely,  if  this  rdation  holds  then  the  four  points  He  on  a  drde, 
that  is,  the  circle  drawn  through  three  of  them  passes  through  the 
fourth. 

That  a  circle  may  always  be  drawn  throi^h  three  points,  provided 
that  they  do  not  ue  in  a  straight  line,  is  proved  only  later  on  in 
BookiV.  ... 

^^^ja.  22  d  ■ 
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Book  IV. 

(  38,  The  fourth  book  contains  only  iiroblenis,  all  relating  to 
the  conatructioo  of  triangles  and  poly|n3ns  inscribed  in  and  circutn- 
scribed  about  circles,  and  of  circles  inscribed  in  or  circumscribed 
atxjut  triangles  and  polygons.  They  are  nearly  all  given  for  their 
own  sake,  and  not  for  future  use  in  the  construction  of  figures,  as 
are  most  of  those  in  the  former  books.  In  seven  definitions  at  the 
beginning  of  the  book  it  is  eiqjlained  what  is  understood  by  figures 
inscribea  in  or  described  about  other  figures,  with  ipedal  reference 
to  the  case  where  one  ^ure  is  a  dicle.  Instead,  however,  <rf  saying 
that  one  figure  is  described  about  another,  tt  ia  now  generally  sua 
that  the  one  fi^re  is  circumacribed  about  the  other.  We  may  then 
state  the  definitions  3  or  ^  thus: — 

Definition. — A  poison  is  said  to  be  inscribed  tn  a  circle,  and  the 
circle  is  said  to  be  circumscribed  about  the  polTO>n,  if  the  vertices 
of  the  polwon  lie  in  the  circumference  of  the  circle. 

And  definitions  5  and  6  thus: — 

Definition. — A  polygon  is  said  to  be  ciicumBcribed  about  a  drde, 
and  a  drcle  is  said  to  be  inscribed  in  a  polygon,  if  the  sides  of  the 
polygon  are  tangents  to  the  circle. 

S  39.  The  first  problem  is  merdy  constructive.  It  requires  to 
draw  in  a  given  circle  a  chord  equal  to  a  given  straight  line,  which 
is  not  greater  than  the  diameter  of  the  orcle.  The  problem  is  not 
a  determinate  one,  inasmuch  as  the  chord  may  be  drawn  from  any 
point  in  the  circumference.  This  may  be  said  of  almost  all  problems 
m  this  book,  especially  of  the  next  two.    They  are: — 

Prop.  2.  In  a  given  circle  ta  inscribe  a  triangle  eguiangidoT  to  a 
given  triangle; 

Prop.  3.  About  a  given  circle  to  circumscribe  a  triangle  equiangular 
to  a  gtoen  triangle. 

ji  40.  Of  somewhat  greater  interest  are  the  next  problems,  where 
the  triangles  are  given  and  the  circles  to  be  found. 

Prop.  4.  To  inscribe  a  circle  in  a  given  Irian^. 

The  result  is  that  the  problem  has  always  a  solution,  viz.  the 
centre  of  the  circle  is  the  point  where  the  bisectors  of  two  of  the 
interior  ai^es  of  the  triai^le  meet.  The  solution  shows,  though 
Euclid  does  not  state  this,  that  the  problem  has  but  one  sdution; 
and  also, 

The  tkree  bisectors  of  the  interior  angfes  ef  any  trianj^  meet  in  a 
point,  and  tJns  is  the  centre  of  the  cirde  ittjcrfow  tn  the  trtande. 

The  solutions  of  most  of  the  other  problems  contun  also  theorems. 
Of  these  we  shall  state  those  which  are  of  special  interest;  Euclid 
does  not  state  any  one  of  them. 

841.  Prop.  5.  To  circumscribe  a  circle  about  a  given  triangle. 

The  one  solution  which  always  exists  contains  the  following: — 

The  three  straight  lines  which  bisect  the  sides  of  a  trian^  at  right 
an^s  meet  in  a  pointy  and  this  point  is  the  centre  of  the  circle  eireum- 
scribed  aliout  the  triang^. 

Euclid  adds  in  a  corollary  the  following  property: — 

The  centre  of  the  circle  circumscribed  about  a  tnande  lies  within, 
on  a  side  of,  or  without  the  triai^le,  accmding  as  the  triuigle  is 
acute-angled,  right-angled  or  obtuse-angled. 

§  42.  whilst  It  is  always  possible  to  draw  a  circle  which  is  inscribed 
in  or  circumscribed  about  a  given  triangle,  this  Is  not  the  case  with 
quadrilaterals  or  polygons  of  more  sides.  Of  those  for  which  this 
is  possible  the  regular  polygons,  i.e.  polygons  which  have  all  their 
udes  and  angles  ec^ual,  are  the  most  interesting.  In  each  of  them  a 
circle  may  be  inscnbed,  and  another  may  be  circumscribed  about  it. 

Euclid  does  not  use  the  word  regular,  but  he  describes  the  polygons 
in  question  as  equiangular  and  equilateral.  We  shall  use  the  name 
regular  polygon.  The  regular  triangle  is  equilateral,  the  regular 
quadr^ateralis  the  square. 

Euclid  conndos  the  regular  polygons  of  4,  5,  6  and  15  sides. 
For  eaich  of  the  first  three  he  solves  the  problems — -(i)  to  inscribe 
(»uch  a  polygon  in  a  given  circle;  (2)  to  circumscribe  it  about  a 
given  circle;  (3)  to  inscribe  a  circle  in,  and  (4)  to  circumscribe  a 
circle  about,  such  a  ^lygon. 

For  the  r^ular  tnangle  the  problems  are  not  repeated,  because 
more  general  problems  have  been  solved. 

Props.  6,  7,  8  and  9  solve  these  [problems  for  the  square. 

The  general  problem  of  inscribing  in  a  given  circle  a  regular 
polygon  of  n  sides  depends  upon  the  problem  of  dividing  the  cir- 
cumference of  a  circle  into  «  equal  parts,  or  what  comes  to  the  same 
thing,  of  drawing  from  the  centre  of  the  circle  «  radii  such  that  the 
angles  between  consecutive  radii  are  equal,  that  iSj  to  divide  the 
space  about  the  centre  into  n  equal  angles.  Thus,  if  it  is  required 
to  inscribe  a  square  in  a  circle,  we  have  to  draw  four  lines  from  the 
centre,  making  the  four  angles  equal.  This  is  done  bv  drawing 
two  diameters  at  right  angles  to  one  another.  The  ends  of  these 
diameters  are  the  vertices  of  the  required  square.  If,  on  the  other 
hand,  tangents  be  drawn  at  these  ends,  we  obtain  a  square  circum- 
scribed atx)ut  the  circle. 

J  43.  To  construct  a  regular  pentagon,  we  find  it  convenient  first 
to  construct  a  reetdar  decagon.  This  requires  to  divide  the  s^ce 
about  the  centre  into  ten  equal  an^es.  Each  will  be  i^th  of  a  right 
angle,  or  Ith  of  two  right  angles.  If  we  suppose  the  decagon  con- 
structed, and  if  we  join  the  centre  to  the  end  of  one  side,  we  get  an 
isosceles  triangle,  where  the  angle  at  the  centre  equals  ith  of  two 
right  angUs;  nenoe  each  of  the  angles  at  the  base  will  be  |ths  of 


two  r^ht  angles,  as  all  three  angles  together  equal  two  right  angles. 
Thus  we  have  to  construct  an  isosceles  triangle,  having  the  angu  at 
the  vertex  equal  to  half  an  ai^  at  the  base.  This  is  solved  in 
Prop.  10,  by  aid  of  the  problem  in  Prop.  li  of  the  second  book.  U 
we  make  the  sides  of  this  triangle  equal  to  the  radius  of  the  given 
circle,  then  the  base  will  be  the  «de  of  the  regular  decagon  inambed 
in  the  circle.  This  side  being  known  the  deo^n  can  be  constructed, 
and  if  the  vertices  are  joined  alternately,  leaving  out  haJf  tfadr 
number,  we  obtain  the  r^ular  pentagon.    (Prop,  ii.) 

Euclid  does  not  proceed  thus.  He  wants  the  pentf^n  before 
the  decagon.  This,  however,  does  not  change  the  real  nature  of 
his  solution,  nor  does  his  solution  become  ampler  by  not  mentioning 
the  decagon. 

Once  the  regular  pentagon  is  inscribed,  it  is  easy  to  circumscribe 
another  by  drawing  tangents  at  the  vertices  of  the  inscribed  pents^pa. 
This  is  shown  in  Prop.  12. 

Props.'  and  14  teach  how  a  circle  may  be  Inscribed  in  or  at- 
cumscribed  about  any  given  r^ular  pentagon. 

\  44.  The  regular  hexagon  is  more  ea^Iy  constructed,  as  shown 
in  Prop.  15.  The  result  is  that  the  side  of  the  regular  hexi^on 
inscribed  in  a  circle  is  equal  to  the  radius  of  the  circle. 

For  this  polygon  the  other  three  problems  mentioned  an  not 
solved. 

^  45.  The  book  clones  with  Prop.  16.  To  inscribe  a  regular 
qu^ndecagon  in  a  given  circle.  If  we  inscribe  a  r^ular  pennon 
and  a  regular  hexagon  in  the  circle,  having  one  vertex  in  common, 
then  the  arc  from  the  common  vertex  to  the  next  vertex  Of  the 
pentagon  is  ith  of  the  circumference,  and  to  the  next  vertex  of  the 
hexagon  is  ith  of  the  circumference.  The  difference  between  these 
arcs  IS,  therefore,  i— J  =  of  the  circumference.  The  latter  may, 
therefore,  be  divided  into  thirty,  and  hence  also  in  fifteen  eqwd  parts, 
and  the  r^^lar  quindecagon  be  described. 

S  46.  We  condude  witn  a  few  theorems  about  regular  polygons 
which  are  not  given  by  Euclid. 

The  straight  lines  perpendicular  to  and  bisecting  the  sides  ef  any 
regular  polygon  meet  tn  a  point.  The  straight  lines  bisecth^  Ike  an^es 
in  the  regular  polygon  meet  in  the  same  point.  This  point « the  cmtre 
of  the  circles  circumscribed  about  and  inscribed  in  the  regular  polygon. 

We  can  bisect  any  g^venarc  (Prop.  30,  III.).  Hence  we  can  divide 
a  circumference  into  2n  equal  parts  as  soon  as  it  has  beea  divKicd 
into  n  equal  parts,  or  as  soon  as  a  r^ular  polygon  of  n  side*  has  been 
constructed.  Hence — 

//  a  regular  polygon  of  n  sides  has  been  constructed,  then  a  segfdar 
P^ygon  of  2n  sides,  of  4n,  of  8n  sides,  Gfc,  may  also  be  constructed. 
EucHd  shows  how  to  construct  regular  polygons  of  3,  4,  5  and  15 
sides.    It  follows  that  we  can  construct  regular  ptrfygotis  cn 

3,  6,  12,    24... sides 

4,  8,  16,    32...  „ 

5,  10,  20,    40. . .  „ 
15,  30,  60,  120.  . .  „ 

The  construction  fjS  any  new  regular  polwpn  not  included  in  one 
of  these  series  wiU  give  rise  to  a  new  series.  Till  the  beginning  of  the 
19th  century  nothing  was  added  to  the  knowledge  of  regular  poly^ns 
as  given  by  Euclid.  Then  Gauss,  in  his  cdebrated  Arithmetic, 
proved  that  every  r^ular  polygon  of  2*-|-i  aides  may  be  constructed 
if  this  number  2'*  +  i  be  prime,  and  that  no  others  except  those 
with  2"(2"-|-l)  sides  can  be  constructed  by  elementary  methods. 
This  shows  that  regular  polygons  of  7,  9,  13  sides  cannot  thus  be 
constructed,  but  that  a  r^;ular  polygon  of  17  sides  is  possibU;  for 
i7==2*-|-i.  The  next  polj^n  is  one  of  257  sides.  The  fxmstruction 
becomes  already  rather  comi^cated  for  17  aides. 

BookV. 

S  47.  The  fiftii  book  of  the  Elements  is  not  exclusively  geometrical. 

It  contains  the  theory  of  ratios  and  proportion  of  quantities  in 
general.  The  treatment,  as  here  given,  is  admirable,  and  in  every 
respect  superior  to  the  algebraical  method  by  which  Euclid's  theory 
is  now  generally  replaced.  We  shall  treat  the  subject  in  order  to 
show  why  the  usual  algebraical  treatmmt  of  proportion  is  not  really 
sound.  We  begin  by  quoting  those  definitions  at  the  beginning  of 
Book  V.  which  are  most  important.  These  definitions  have  given 
rise  to  much  discussion. 

The  only  definitions  which  are  essentia!  for  the  fifth  book  are 
Defs.  I,  2,  4,  5,  6  and  7.  Of  the  remainder  ^,  8  and  9  are  more 
than  useless,  and  probably  not  Euclid's,  but  additions  of  later  editors, 
of  whom  Theon  of  Alexandria  was  the  most  Mominent.  Defs.  10 
and  II  belong  rather  to  the  rixth  book,  whilst  all  the  others  are 
merely  nominal.    The  really  important  ones  are  4,  5,  6  and  7. 

§  48.  To  define  a  magnitude  is  not  attempted  by  Euclid.  The 
first  two  definitions  state  what  is  meant  by  a  "part,"  that  is,  a 
submultipie  or  measure,  and  by  a  "  multiple  "  of  a  ^ven  magni- 
tude. The  meaning  of  Def.  4  is  that  two  given  quantities  can  mtve 
a  ratio  to  one  another  only  in  case  that  they  are  comparable  as  to 
their  magnitude,  that  is,  if  they  are  of  the  same  kind. 

Def.  3,  which  is  probably  due  to  Theon,  professes  to  define  a  ratio, 
but  is  as  meaningfess  as  it  is  uncalled  for,  for  all  that  is  wanted  is 
given  in  Defs.  5  and  7. 

In  Def.  5  it  IS  explained  what  is  meant  by  saying  that  two  mag- 
nitudes have  the  same  ratio  to  one  another  as  two  other  magnitutM, 
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And  in  Def.  7  what  we  have  tounderBtandbyagreater  or  a  lewratio. 
The  6th  definition  is  only  nominal,  explaining  the  meaning  of  the 
Word'  propwtioruti. 

Euclid  represents  magnitudes  by  lines,  and  often  denotes  them 
rfthei*  by  single  lettel^  or,  like  lines,  by  two  tetters.  We  shall  use 
only  single  letter?  for-the  purpose.  If  a  and  b  denote  two  magnitudes 
of  the  same  kind,  thdr  ratio  will  be  denoted  bya:b;  if  c  and  d  are 
two  other  magnitudes  of  the  same  kind,  but  poe»bly  of  a  different 
kind  from  a  and  b,  then  if  c  and  d  have  the  same  ratio  to  one  another 
as  a  and  fr,  tUs  will  be  eximssed  by  writing — 
a  :b  :  :c  id. 

Further,  if  m  is  a  (whole)  number,  ma  shall  denote  the  multiple 
of  a  which  is  obtained  by  taking  it  m  times. 

5  40,  The  whole  theory  of  ratios  is  baaed  on  Def.  3. 

Del.  5.  The  first  of  four  magnitudes  is  said  to  have  the  same  ratio 
to  the  second  that  the  third  has  to  the  fourth  vhea,  any  equimultiples 
whatever  of  the  first  and  the  third  being  taken,  ana  any  equimultiples 
whatever  of  tiie  second  and  the  fourth,  tf  the  multiple  qf  the  first  be  less 
than  that  of  the  second,  the  muiti^  of  the  third  is  also  less  than  that  of 
the  fourth;  and  if  the  multiple  of  the  first  is  equal  to  that  of  the  second, 
the  multi^  of  the  third  is  also  egiuU  to  that  oftkefour^;  and  if  the 
multi^  of  the  first  is  greater  than  that  of  the  second,  the  multiple  of 
the  third  is  also  fftaUr  than  that  of  the  fourth. 

It  will  be  well  to  show  at  once  in  an  example  how  this  definition 
can  be  used,  by  proving  the  first  part  of  the  first  proposition  in  the 
sixth  book.'  Triangles  of  the  same  altitude  are  to  one  another  as 
their  bases,  or  if  a  and  b  are  the  bases,  and  a  and  fi  the  areas,  of  two 
triangles  which  have  the  same  altitude,  then  a  -.b  :  :a  ifi. 

To  prove  thia,  we  have,  according  ta  Definition  5,  to  uiow — 
Uma>nb,  then  ma>n0, 
ifmo^nb,  then  ma — h0, 
if  ma  <nb,  then  ma  <n0. 

That  this  is  true  is  in  our  case  easily  seen.  We  may  suppose  that 
the  triangles  have  a  common  vertex,  and  their  bases  in  the  same 
Itqe.  We  set  off  the  base  a  along  the  line  containii^  the  bases 
m  times;  we  then  join  the  different  parts  of  divit^on  to  the  vertex, 
and  get  m  triangles  all  equal  to  a.  The  triangle  on  ma  as  base  equals, 
therefore,  mo.  If  we  proceed  in  the  same  manner  with  the  base  b, 
setting  it  off  n  times,  we  find  that  the  ana  of  the  triangle  on  the 
base  m  equals  u0,  the  vertex  of  all  triai^leB  beii^  the  same.  But 
U  two  triangles  have  the  same  altitude,  then  their  areas  are  equal 
If  the  bases  are  equal;  hence  mn^nfi  if  ma<^nb,  and  if  their  bases 
are  unequal,  then  that  has  the  greater  area  which  is  on  the  greater 
base;  in  other  words,  ma.  ia  greater  than,  equal  to,  or  less  than 
nft,  according  as  ma  is  greater  than,  equal  to,  or  less  than  nb,  which 
was  to  be  proved. 

$  50.  It  will  be  seen  that  even  in  this  acamf^e  it  does  not  become 
evident  what  a  ratio  really  is.  It  is  still  an  open  question  whether 
ratios  are  magnitudes  which  we  can  compare.  We  do  not  know 
whether  the  ratio  of  two  lines  is  a  magnitude  of  the  same  kind  as  the 
ratio  of  two  areas.  Though  we  might  say  that  Def.  5  defines  equal 
ratios,  still  we  do  not  know  whether  they  are  equal  in  the  sense  of 
the. axiom,  that  two  things  which  are  equal  to  a  third  are  equal  to 
one  another.  Th&t  this  is  the  case  requires  a  proof,  and  until  this 
pnx>f  is  given  we  shall  use  the  :  :  instead  of  the  ngn  «,  which,  how- 
ever, we  shall  afterwards  Introduce. 

As  soon  as  it  has  been  established  that  all  ratios  are  like  magni- 
tudes, it  becomes  easy  to  show  that,  in  some  cases  at  least,  tney 
are  j^umbers.  This  step  was  never  made  by  Greek  mathematicians. 
Tbey  distinguished  always  most  carefully  between  conrinuous 
magnitudes  and  the  discrete  series  of  numbers.  In  modem  times 
it  has  become  the  custom  to  ignore  this  diffoenoe. 

If,  in  determining  the  ratio  <^  two  lines,  a  common  measure  can 
be  found,  which  is  contained  m  times  in  the  first,  and  n  times  in 
the  second,  then  the  ratio  of  the  two  lines  equals  the  ratio  of  the 
two  numbers  m  :  «.  This  is  shown  by  Euclid  in  Prop.  5,  X.  But  the 
ratio  of  two  numbers  is,  as  a  rule,  a  fraction,  and  tne  Greelcs  did 
not,  as  we  do,  consider  fractions  as  numbers.  Far  less  bad  they 
any  notion  of  introducing  irrational  numbers,  which  are  neither 
^ole  nor  fractional,  as  we  are  obliged  to  do  K  we  wish  to  say  that 
all  ratios  are  numbers.  The  incommensurable  numbers  which  are 
thus  introduced  as  ratios  of  incommensurable  quantities  are  nowa* 
days  as  familiar  to  us  as  fractions;  but  a  proof  is  generally  omitted 
that  we  may  apply  to  them  the  rules  which  have  been  established 
for  rational  numoera  only.  EucUd's  treatment  of  ratios  avoids  this 
diffictifty;  His  definittens  hold  for  commensurable  as  well  as  for 
incommensurable  quantities.  Even  the  notion  of  inconunensurable 
Quantities  is  avoideid  in  Book  V.  But  be  proves  that  the  more 
elementary  rules  of  algebra  hold  for  ratios.  We  shall -sbite  all 
big  propositions  in  that  algebraical  form  to  which  we  are  now  accus- 
tomed. This  may,  of  coufte,  be  done  without  changing  tlie  character 
of  Euclid's  method. 

S  51.  Using  the  notation  explained  above  we  exfurcat  the  first 
propositions  as  follows: — 

Prop.  I.  If  a  "ma',  J«m6',  c=mc\ 

then  o+6+c-m(a'4-5'+cO. 
Prop.  3.  If  a=mb,Rndc=md, 
e^nb,  and / " nd. 


ma  :  nb  :  :mc.:  nd. 


then  a+s  is  the  same  multiple  of  6  as  c-f/  is  of  d,  viz. : — 

a+e  —  (m+n)b,  and 

Prop.  3.  If  a*^mb,  c=md,  then  is  na  the  same  midtiple  <rf  b 
that  ru  is  of  d,  viz.  na^nmh,  nc—nmd. 

Prop.  4.  If 
then 

Prop.  5.  If  a=m&,  and  c^md,  ' 

then  a-c=mib-d). 

Prop.  6.  If  a^mb,  c=md, 

then  are  a-fi^and  c~nd  either  equal  to,  or  equimultiples  of,  6 
and  d,  viz.  a-nb"{m-n)b  and  c—nd'-{m-n)dr  where  m-n  .may 
be  unity. 

All  these  propontions  relate  to  egutmtiUiples.  Now  follow  pro- 
positions about  ratios  which  are  compared  as  to  their  magnitude. 

S  53.  Prop.  7.  If  a='b,  then  a  :  c  :  :  6  :  cand  c  :  a  :  :  c  :  b. 

The  proof  is  simply  this.  As  a=i  we  know  that  nd— mA;  thee* 
fore  if  ma>nc,  then  mb>nc,  ■ 

if  ma^nc,  then  mb^nc, 

if  ma  <nc,  then  mb<nc, 

therefore  the  first  proportion  holds  by  Definition  5. 

Prop.  8.  If  a>h,  then  a  :  e>b  :  c, 

and  c  :  a<e  :  b. 

The  proof  depei>ds  on  Definition  7. 

IVop.  9  (converse  to  Prop.  7).  If 

a  :c  :  :b  :c, 
or  if  c  :  a  :  :c  :  b,  then  a^b. 

Prop.  ID  (converse  to  Prop.  8).  If 

a  :  c>b  :  c,  tiien  a>b 
and  if  c'.a<c'.b,  then  a<h. 

Prop.  II.  If  a  :  6  :  :  c  :  d, 

and  a:b  :  :e:f, 

then  G  \  d    :  e  i  f. 

In  words,  if  two  ratios  are  e^ual  to  a  third,  they  are  equal  to  one 
another.  After  these  propositions  have  been  proved,  we  have  a 
right  to  consider  a  ratio  as  a  magnitude,  for  only  now  can  we  con- 
sider a  ratio  as  something  for  which  the  axiom  about  magnitudes 
holds :  things  which  are  equal  to  a  third  are  equal  to  one  another. 

We  shall  indicate  this  by  writit^  in  future  the  ngn  —  instKul 
of  :  : .  The  remaining  proportions,  wfiidi  e^Iain  themselves,  may 
then  be  stated  as  follows : 


S  S3*  Prop.  12.  If 
then 


:6-|-(i+/-a  lb. 

Prop.  13.  If  a  :        :  d  and  c  :  d>e  :f, 

then  a  :  b>e  :/. 

Prop.  14.  If         a  :  b^c  :  d,  and  a>c,  then  b>d. 
Prop.  15.  Maenitodes  have  the  same  ratio  to  one  another  that 
their  equimultiiMes  hav^— 

ma  :  mb^a  :  b. 

Prop.  16.  If  a,  b,  e,  d  are  magnitudes  of  the  same  idai,  and  if 

a  :  b^c  •  d, 

then  a  :  c  —  b  :  d. 

Prop.  17.  If  a+h  :  b  =  c+d  :  d, 

then  a  :  b='C  :  d. 

Prop.  18  (converse  to  17).  If 

a  : b^c : d 
then  a+b  :  b'^c+d  :  d. 

Prop.  19.  If  a,  6,  c,  dare  quantities  of  the  same  kind,  and  if 

a  \b^c  :  d, 
then  a-c  :  b-d  =  a  :  b. 

§  54-  Prop.  30.  Tf  there  be  three  magmfMdM,  and  another  three, 
which  have  the  same  ratio,  tahett  two  and  two,  Hbm  if  the  first-be  peater 
than  the  third,  the  fourth  shall  be  greaUr  than  the  sixth;  aad  ^ tgm^ 
equal;  and  if  less,  less. 

If  we  uii(j««tand  by 

a  :b  ic  :d  le  :  .  .  .  ^a'  :  b'  :  tf  '.  tf'  :     :  .  .  . 
that  the  ratio  of  any  two  consecutive  magnitudes  on  the  first  side 
equals  that  of  the  corresponding  magnitudes  on  the  second  side, 
we  may  write  this  theorem  in  symbols,  thus: — 

If  a,  b,  che  quantities  of  one,  and  d,  e,  f  magnitudes  of  the  same 
or  any  other  land,  such  tliat 


and  if 
but  if 
and  if 
Prop.  21.  If 

or  if 


a  ;  6  :  c«d  : «  :/, 
a>et  then  d>f, 
a^e,  thendw/, 
a<c,  then  d</. 
a  :  b^t  ;/and  b  :  c*^j  ra, 


a  :  b  :  c  = 


Jet  . 

Digitized  by 


Google 


684 


GEOMETRY 


[EUCLIDEAN 


aiKi  if  a>e,  then  rf>/, 

but  if  a»c,  then  ij"*/, 

and  if  a<(;,  thend^. 

By  aid  of  dwae  two  proportions  tJw  folknriits  tiro  are  fXDved. 

I  55-  Prop-  n-  -f/  any  number  ef  maptwides,  and  as 

mamy  oikers,  wAftcib  have  the  same  ratio,  taken  two  and  two  im  order, 
the  fir^  shaU  have  to  Oe  last  of  the  first  magnUudes  the  same  ratio 
which  the  first  of  the  ^kers  has  to  the  last. 

We  may  state  it  txuxB  generally,  thus: 

U         tf  :  &  :  c  :  <i  :«:...  -=a'  :  y  :     :  rf'  ., 
then  not  only  have  two  consecutive,  but  any  two  magnhodes  on 
the  first  nde,  the  same  fBtio  as  the  oomaptmtfng  m^nitades  on 
the  other.  For  instance — 

a  :  C'=a'  :     ;  b  :  e-fr*  :  e',  Ac 

Prop.  23  we  state  ooly  in  symbols,  viz.. — 


a  :b  :c  id  lez... 


1.1    1    I  1 


If 

then  a:c-c':a', 
6  le^^e'  :6'. 

and  soon. 

Prop.  24  conies  to  this  :   If  a  :  b^e  :  d  and  e  ;  6-/  :  d,  then 

Some  of  the  proportions  which  are  conadered  in  the  above  pro- 
positions have  special  names.  These  we  have  omitted,  as  beii^  of 
no  use,  since  a^ebra  has  enabled  us  to  bring  tlie  difierent  <^)eiatK>n8 
contained  in  the  propf>siti<ms  under  a  omunon  point  of  view. 

I  56.  The  last  proportion  in  tbe  fifth  boMc  is  of  a  different 
character. 

Prop.  35.  If  four  maenitudes  of  the  same  kind  be  proportionai, 
ike  greatest  and  UMst  df  &em  togetker  shall  be  greater  than  Ike  other 
two  together.   In  symbols — 

If  a,  b,  c,  d\x  magnitudes  of  the  same  kind,  and  if  a  :  h^c  :  d, 
and  if  a  is  the  greatest,  hence  ^  the  least,  then  a+tf>fr-t;C 

i  57-  We  return  once  again  to  the  question.  What  is  a  ratio  ? 
We  have  seen  that  we  may  treat  ratios  as  magnitudes,  and  that  all 
ratios  axe  munitudes  the  same  Idnd,  for  we  may  compare  any 
two  as  to  their  ma^tude.  It  will  presently  be  shown  that  ratios 
of  lines  may  be  considered  as  quotients  of  lines,  so  that  a  ratio  appears 
as  answer  to  the  question.  How  often  is  one  line  contained  in  anothei|? 
But  the  answer  to  this  question  is  ^ven  by  a  number,  at  least  m 
some  cases,  and  in  all  cases  if  we  admit  incommensurable  numbers. 
Considered  from  this  point  of  view,  we  may  say  the  fifth  book  of  the 
Bememts  shows  that  some  of  the  sinu^  a^ebraical  operations 
hc4d  for  incommensurable  numbers.  In  the  ordinary  algebraical 
treatment  of  numbers  this  proof  is  altogether  omitted,  or  given  by 
a  pCDoess  <rf  Umits  iriikh  does  not  seem  to  be  natural  to  the  subject. 

Book  VI. 

f  58.  The  nxth  book  contains  the  tbeonr  of  similar  ^tes. 
After  3  few  definitions  explaining  terms,  the  first  proportion  (pres 
the  first  application  of  Uie  theory  of  proportion. 

Prop.  I.  Trian^  and  paralMo^ams  of  tbe  same  altitude  are  to 
one  OTtother  as  their  bases. 

The  proof  has  already  been  conadered  in  (  49. 

From  tids  ffrflows  eaaly  the  important  theorem 

Prop.  2.  //  a  Oraight  line  be  drawn  paralld  to  one  of  the  sides 
of  a  triangle  it  shaU  cut  the  otker  sides,  or  tkose  sides  proditced,  pro- 
portionally; and  if  the  sides  or  the  sides  produced  be  cut  proportumally, 
Ike  straight  line  which  joins  the  points  of  section  shall  be  parallel  to 
fke  remaining  side  of  Ike  triangle. 

i  59.  The  nert  proposition,  tt^^ther  with  one  added  by  Sunson 
as  Prop.  A,  may  be  expressed  more  conveniently  if  we  introduce  a 
modem  phxasef^twy ,  viz.  tf  ina  line  AB  we  assume  a  point  C  between 
A  and  B,  we  sh^l  say  that  C  divides  AB  intemally  in  the  latw 
AC  :  CB;  but  if  C  be  taken  in  the  line  AB  produced,  we  shall  say 
that  AB  is  divided  externally  in  the  ratio  AC  :  CB. 

The  two  fvopositions  then  come  to  this: 

Prop.  3.  The  bisector  of  an  angfe  in  a  triangle  dmdes  tke  opposite 
side  intemaily  in  a  ratio  equal  la  Ike  ratio  of  tke  two  sides  tnOudnu 
tkat  angU ;  and  conversely,  if  aline  Ikrough  the  vertex  of  a  trtan^ 
divide  As  base  imtemaUy  in  Ike  ratio  of  the  two  other  sides,  then  that 
Une  bisects  Ike  014^  at  Ute  vertex. 

Stmsoa'i  Prop.  A.  The  line  nhich  bisects  an  extenor  angle  of  a 
triangle  divides  the  opposite  side  externally  in  Ike  ratio  of  Oe  oth^ 
sides;  and  conversely,  if  a  line  througk  the  vertex  of  a  triangle  dmde 
Ike  base  externally  in  tke  ratio  of  the  sides,  then  it  bisects  an  extenor 
angle  at  tke  vertex  of  tke  trian^. 

if  wc  combiM  both  we  have — 

Tke  two  lines  which  bitea  the  interior  and  extenor  angles  at  one 
vertex  of  a  triangfe  divide  tke  opposite  side  intemaUy  and  externally 
intkesameratio,ns.intkeratieoflkeoAerlwosides.  , 

S  60.  The  next  four  pniposttiaos  contain  the  theory  of  sumtar 
triangles,  of  which  four  cases  are  considered.  They  nay  be  stated 
together. 

Two  triangles  are  similar,— 

I.  (Prop.  4).  If  tiie  triangles  are  equiangular: 


To  divide  a  straight  line  in  a  given  ratio. 

To  find  a  third  proportional  to  two  pven  strai^  tines. 

To  find  a  fourth  proportional  to  three  given  stmi^ 


3.  (Prop,  5).  If  the  sides  of  tke  one  are  proportional  to  tkose  of 

Ikeother; 

5.  (Prop.  6).  //  two  sides  in  one  are  proportional  to  two  sides  im 
the  otiier,  and  if  tke  an^ks  contained  by  these  sides  are  equal; 

4.  (Prop.  7).  If  two  sides  in  one  are  proportionai  to  two  tides  im 
tke  other,  if  tke  onrin  o^mite  homelo^ms  sides  an  egtuU,  and  cf 
the  angfes  opposite  He  ether  komolMMs  sides  or*  both  aemte,  belk  riffd 
or  boA  ehtmse;  hemuio^ms  sides  heisig  m  eath  com  Aose  whiA  on 
opposite  equal  as^es. 

An  important  application  of  these  theorems  is  at  once  made  to 
a  right-angled  triangle,  viz.  i — 

Prop.  8.  In  a  ngfU-angled  triangle,  if  a  perpendictdar  be  drams 
from  the  right  an^  to  the  base,  the  trian^  on  each  aide  erf  «f  are 
similar  to  Ike  whole  Irian^,  and  to  one  anolker. 

CoraOary. — From  this  it  is  mamfest  that  tbe  peipendiciilar 
drawn  from  tbe  r^M  angle  of  a  ^^-aiq^  triani^  to  tbe  base 
is  a  mean  proport^nal  between  tbe  s^ments  of  the  base,  and  riso 
that  each  m  the  sides  is  a  mean  proportional  between  the  base  and 
the  segment  of  tbe  base  adjacent  to  that  side. 

$61.  There  follow  four  prcworations  oontainiiv  praMems,  is 
language  sl^;htly  different  from  Euclid's,  viz.: — 

ntip.  9.  To  divide  a  stra^U  Hme  into  a  pvem  mmiAer  ef  tgmd 
parts. 

Prop.  10. 

Prop.  II. 

Prop.  12. 
tines. 

Prop.  13.  To  find  a  mean  proportional  between  two  {mm  slrai^ 
lines. 

The  last  three  may  be  written  as  equations  with  one  nnlniowM 
quantity — viz.  if  we  fall  tbe  given  stnight  Uncs  a,  fr,  c  and  the 
required  line  jc,  we  liave  to  find  a  line  *  wo  that 

Prop.  II.  a  :  b^b  :  x; 

Prop.  12.  a  :        :  i; 

Prop.  13.  a  :  x=x  :  b. 

We  shall  see  picsently  how  these  may  be  written  without  the 
Hgns  of  raticM. 

1 63.  Eudid  connders  next  proporticMis  oonnected  with  paaallelo* 
gnuns  and  triangles  which  are  equal  in  area. 

Prop.  14.  E^uU  farallAtgrams  which  hone  one  an^  of  the  on* 
equal  to  one  angle  of  tke  other  have  their  sides  about  Ike  equal  angfes 
reciprocally  proportional;  and  paralldogroms  which  have  one  angle 
of  the  one  equal  to  one  angle  of  the  ether ,  and  their  sides  iU>out  Ike  equal 
an^s  reciprocally  proportional,  are  enial  la  one  another. 

Prop.  15.  Eaual  triangles  wkich  kase  one  an^  of  fke  one  eqnai 
to  one  angle  trf  the  other,  have  their  sides  about  the  equal  an^es  reapro- 
cally  proportional;  asid  triangles  mdtich  have  one  angle  of  Ae  one  eynal 
to  one  angle  0/  the  other,  and  their  sides  about  Ike  e^ptal  angUs  reapra- 
colly  proportional,  are  equal  to  one  another. 

The  latter  proposition  is  really  the  same  jas  the  formtf,  for  if.  as 
in  the  accompanying  diagram, 
in  the  figure  belonging  to  the 
former  the  two  equal  paiallelo- 
giams  AB  and  BC  be  bisected 
by  the  lines  DF  and  EG,  and 
if^  EF  be  drawn,  we  get  the 
figure  belonging  to  the  latter. 

It  is  worth  noticii^  that 
the  lines  FE  and  DG  are 
pacaUeL  We  may  state  there- 
fore the  theorem — 

//  two  triangles  are  equal  in  ... 
area,  and  have  one  angfe  in  the  one  vertically  opposite  to  one  am^ 
in  the  other,  then  the  two  straight  hues  whiA  join  the  remasmng  two 
vertices  of  the  one  to  those  of  the  other  triangk  are  paralld. 

4  63.  A  most  important  theorem  is 

Prop.  16.  //  four  straight  lines  be  proportionals,  tke  rectamA 
contained  by  Oe  extremes  ts  equal  to  the  reclangfe  contained  by  the 
means;  and  if  tke  reclan^  contained  by  tke  extremes  be  equal  to  tts 
rectanife  contained  by  Ike  means,  the  four  straight  hues  are  proportionals. 

In  symbols,  if  a,  fr.  e,  d  are  the  four  lines,  and 
if  a  :  b^c  :  d, 

then  ad*=bc; 
and  amvBiacly,  if  od— fie, 

then  aib^c-.d, 

where  adzstAbc  dasot^  (as  in  S  ao>.  the  areas  of  the  rectan^ 
contained  by  a  and  d  and  by  b  and  e  reflectively. 

This  allows  us  to  transform  every  pRHX>Ttion  between  four  lines 
into  an  equation  between  two  products. 

It  shows  further  that  tbe  operUion  of  fomung  a  product  of  two 
lines,  and  the  opention  of  fonnii«  thrir  ratio  are  each  the  inverse 
of  the  other. 

If  we  now  define  a  quotient  |  irf  two  lines  as  the  iMMi&er  whicii 
multiplied  into  b  gives  a,  so  that 
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i««  M  tlut  from  tlw  eqiuUtty  «f  ciro-qaotients 

d  •  e       '  ' 

follows,  U  we  multiply  both  sides  by  bd, 

But  from  this  It  tcXhwa,  accordiag  to  the  last  theorem,  that 

Hence  we  orooliide  that  the  quotient  j  and  the  ratio  a,:  b  are 

different  forms  of  the  same  n^^tude.  otdy  vith  this  important 

difference  that  the  quotient  ^  would  have  a  meaning  only  if  a  and 

%  have  a  Common  measure,  unto  we  introduce  incommensilrable 
numbers,  while  the  ratio  a  :  b  has  always  a  meaning,  and  thus  gives 
rise  to  the  Introduction  of  incommensurable  numbers. 

Hius  it  is  really  the  theory  of  ratios  in  the  fifth  book  which  enables 
na  to  extend  the  geometncal  calculus  given  before  in  coraievion 
with  Book  II.  It  will  also  be  seen  that  if  we  write  the  ratios  in 
Book  V.  as  quotients,  or  rather  as  fractions,  then  most  of  the  theorems 
state  properties  of  quotients  or  of  fractions. 

5  64.  Prop.  17.  //  three  straight  Kites  are  proportional  the  rectangle 
contained  by  the  extremes  is  equal  to  the  sauare  on  the  mean;  and 
conversely,  is  only  a  special  case  16.  After  the  problem,  Prop. 
18,  On  a  given  straiffd  Une  to  describe  a  rectilineal  figure  simitar 
tmd  s&H&tmy  situated  to  a  gioen  recHHiual  figure,  there  follows  another 
fundamental  theorem: 

Prop.  19.  Similar  triangles  are  to  one  another  in  the  du^icate 
ratio  of  their  homologovs  sides.  In  other  words,  the  areas  of  similar 
triangles  are  to  one  another  as  the  squares  on  homologous  ^des. 
This  IS  generalized  in: 

Prop.  20.  Similar  ^ygons  may  ie  dhided  tfito  life  same  nvn^ 
e^  similar  triangles,  having  Ae  same  raHo  to  one  another  Sust  the 
polygons  haoe;  and  the  polygfms  are  to  one  ampler  in  the  dupUeate 
ratio  of  their  homologous  sides. 

S  65.  Prop.  21.  Rectilineal  figures  which  are  similar  to  the  same 
reetHineal  figure  are  also  similar  to  each  other,  is  an  immediate  con- 
sequence of  the  definition  of  similar  figTires.  As  simiUir  figures 
may  be  said  to  be  equal  in  "  shape  "  but  not  in  **  tnze,"  we  may  state 
it  also  thus: 

"  Figures  which  are  equal  in  shape  to  a  thnd  are  equal  in  shape 

to  each  other." 

Prop,  22.  If  four  ^aijght  Ihtes  he  proportionals,  the  similar 
rectSirteal  figures  similarly  described  on  them  shall  <dso  be  propor- 
Honals;  ana  if  the  similar  rectilineal  figures  similarly  described  on  four 
straight  lines  be  proportionals,  those  straight  lines  shidl  be  proportionals. 

TTiis  is  essentially  the  same  as  the  fmlowtng: — 


^ten 


a  :b  =c  id, 
o»  :  y=c*  :  d*. 


§  66.  Now  follows  a  proposition  which  has  been  much  discussed 
with  regard  to  Euclid's  exact  meaning  in  saying  that  a  ratio  is 
compounded  of  two  other  ratios,  viz. : 

Prop.  33.  Pareildograms  which  an  equiangtdar  to  one  another, 
haoe  to  one  mother  the  ratio  wMeh  is  compounded  of  the  ratios  of  their 
sides. 

The  prwA  of  the  proposition  makes  its  meaning  clear.  In  symbols 
the  ratio  a  :  c  is  conipounded  <^  the  two  ratios  a  :  b  and  b  :  c,  and  If 
a:b=a':y,  b:e^b  ic",  then  a:e  is  compounded  of  a*',  b'  and 
b'  :  c'. 

If  we  connder  the  ratios  as  numbers,  we  may  say  that  the  one 
ratio  is  the  product  o{  those  of  which  it  is  compounded,  or  in  symbols, 

a   ab   a'  b' 


be   F  c 


and-  =  p- 


The  theorem  in  Prop.  23  is  the  foundation  of  all  mensuration  of 
areas.  From  it  we  see  at  once  that  two  rectangles  have  the  ratio 
of  their  areas  compounded  of  the  ratios  of  their  sides. 

If  A  is  the  area  of  a  rectangle  contained  by  a  and  fi,  and  B  that 
of  a  rectangle  contained  by  c  and  d,  so  that  A=^a£,  B=>c(f,  then 
A  :  B«a&  :  cd,  and  this  Is,  the  theorem  says,  compounded  of  the 
ratios  a  :  c  and  hid.    In  forms  of  quotients, 

c  2~cd 

This  shows  how  to  multiply  quotients  in  our  geometrical  calculus. 

Further,  Two  triangles  have  the  ratios  of  the*r  areas  com^unded 
of  Ike  ratios  of  their  bases  and  their  altitude.  For  a  triangle  is  equal 
in  area  to  half  a  parallelogram  which  has  the  same  base  and  the 
same  altitude. 

_  S  67-  To  bring  these  theorems  to  the  form  in  which  they  are  usually 
given,  we  assume  a  straight  line  »  as  our  unit  of  length  (generally 
an  inch,  a  foot,  a  mile,  &c.),  and.  determine  the  number  a  which 
exf)resse8  how  often  m  is  contained  in  a  line  a,  so  that  a  denotes  the 
ratio  A  :  »  whether  conuiieiia:UraUe  or  not,  and  that  a<*-a«. , 


this  number  « the  num^ioal  Value  of  a.  If  in  tibc  ebnw-  nftiduier 
^  be  the  numerical  value.of  a  Use  6  we  have 

a  :  6*a  :  jS;  '  -i 

in  words :  The  ratio  of  two  lines  (and  of  two  Hke  guantiHes  tn  ^eneraf) 
is  equal  to  that  of  their  numerical  values. 

"uiis  is  easily  proved  by  observing  that  a=au,  b—pu,  therefore 
a  :  b*^€Mi  fiu,  and  this  may  without  difficulty  be  shown  to  equal  a  :0. 

If.  now  a,  6  be  b»e  and  altitude  of  one,  a',  b'  those  of  another 
paralleli^rajn,  a,  fi  and  a',  their  numerical  values  respectively, 
and  A,  Jv  their  axeas,  then 

A    a  b    a  $  afi. 

In  words:  The  areas  of  two  paraUdogramt  are  to  each  c^ur  as  the 
products  of  the  numerical  values  of  their  bases  and  altiUtdes.- 

if  especially  the  second  peraUckwrain  i*  the  unit  aduan,  «.e.  a 
square  on  die  unit  of  lengtibi  then  t/^^^t,  A^imtfi,  ana  «» have 

^-ft/J  or  A««p.«'. 

This  gives  the  theorem:  The  number  of  unit  squares  contained  in 
a  paralleloKram  equals  the  product  of  the  numencal  values  of  base 
and  altituoe,  and  similarly  the  number  of  unit  squares  contained  iq 
a  triai^  equals  half  the  product  (tf.  the  jiwnCTical  vaUm  of  bsM 
asd  altitude.  -  . 

This  is  often  stated  by  saying  that  the  area  of  a  paraUelogram  ia 
equal  to  the  product  of  the  oase  and  the  altitude,  meaning  oy  this 
product  the  fuxxluct  of  the  numerical  values,  and  not  the  pnxluct.av 
defined  above  in  $20. 

_  S  68.  Propositions  24  and  26^  relate  to  parallelograms  about 
diagonals,  such  as  are  considered  in  Book  I.,  43.  They  ar^--  .  < 
F^op.  24.  Parallelograms,  about  the  diamMer  of  any  pareUeUgrim 
are  similar  to  the  viote  paraUelopam  and  to  ^ne.atfoUier;  and  (tq 
converse  (Prop.  26).  If  two  simtlar.  pargUelogrqms^  A^.fi  common 
an^,  and  be  similarly  situated,  they  are  about  the  same  aiameter.. 
Between  these  is  inserted  a  problem. 

Prop.  35.  7$  d*fcribe  a  recttU^al  figare  which  s^all  be  similar  to 
one  given  rectilinear  figure,  and  ,^ilm  to  aauOhe^  gnat  reddfiinifl^ 
figure.  ^   •  ■ 

§69.  Prop.  37  contain^  a.  theorem  relating  to  the  theory,  of 
maxima  and  mininia.   We  may  state  it  thus: 

Prop.  27.  If  a  paralleloeram  be  divided  into  two  by  a  straight  line 
cutting  the  base,  and  if  pn  half  the  base  another  paratielogfam  b^  con- 
slrucud  simUar  to  one  of  those  parts,  then  Jkis  uUrd  paraUelagxom-  is 
greater  than  the  other  port. 

Of  far  greater  interest  than  this  general  theorem  is  a  special  case 
of  It,  where  the  parallelograms  are  changed  Into  reqtanglc»,  and 
where  one  of  the  parts  Into  which  the  parallelogram  is  ^vldcd  is 
made  a  square;  for  then  the  theorem  changes  mto  one  which  is 
easUy  rec<%nized  to  be  identical  with  the  follow^: —     '    J  i 

Qf  aU  rectangles  which  have  the  same  perimeter  the  sfpu^  has 
greatest  area.  ,  ,    ,   ,  / 

This  may  also  be  stated  thus- — 

Of  all  rectangles  which  have  ihe  same  area  Ike  sgmre  it^  {he  ktut 
pertmeter.  ■  ■  > 

§  70.  The  next  three  proportions  cootaiii  inxiblenis  wBkh  may 
be  said  to  be  solutions  of  quadratic  eauatlons.  .  The  first  two  are, 
tike  the  last,  involved  in  somewhat  obscure  lang^uage.  We  tran-; 
scribe  them  as  follows:  ,      .   .  ' 

Problem.— To  describe  qh  a  given  base  a  paraUej^grain,  ancf,  to 
divide  it  either  internally  (Prop.  28)  or  extetmlly  (Fxop-  99)  iroxd 
a  point  on  the  base  into  two  parallelograms,  of  which  ue  one  has 
a  given  size  Qs  equal  In  area  to  a  given  figure),  whilst  the  other 
has  a  given  shape      ^milar  to  a  given  parallelogram). 

If  we  express  this  a^in  in  symbols,  calling  the  given  base.j^^the 
one  part  x,  and  the  altitude  y,  we  have  to  determine  x  and  la'the 
first  case  from  the  equations 

(o-«)y-A«, 

y  a 

being  the  given  size  of  the  first,  and  P  and  q  the  base  and  altitude 
of  the  parallelogram  which  determine  ue  shape  of  the  second  of  the 
required  parallelt^rams. 

If  we  substitute  the  value  of  y,  we  get 

or, 

a 

The  second  case  (Prop.  39)  gives  rise,  in  the  same  mannK,  to  the 
quadratic 

The  next  problem —  ■ 

Prop.  30.  To  cui  a  givett'  straight  line  tn  extreme  and  mean  ratio, 
l&^da  to  the  equation 


where  a  and  &  are  known  quantities,  taking't*- 


Digitized  by 


Google 


686 


GEOMETRY 


(EUCUQBAM 


Hiik  is,  therefore,  otily^  a  special  case  of  the  last,  and  is,  bendes, 
an  old  aaiuaintance,  being  essentially  the  lame  problem  as  that 
proposed  in  II.  ii. 

Prop.  40  may  therefore  be  solved  in  two  ways,  either  by  aid  of 
Prop.  39  or  by  aid  of  II.  1 1.    Euclid  gives  both  solutions. 

i  Jl,  Prop.  31  (Theorem).  In  any  right-angled  triangle,  any 
,  rtaiUneal  figure  described  on  the  side  subtending  the  right  angle  ts 
egitol  to  the  similar  and  similarly-described  figures  on  the  sides  con- 
taining the  right  an£f<, — is  a  pretty  geaeraliiatioa  of  the  theorem  of 
Pythagoras  (I.  47). 

Leaving  out  the  next  propoution.  which  is  of  little  interest,  we 
come  to  the  last  in  this  u>ok. 

Prop.  33.  In  equal  circles  angles,  vhether  at  the  centres  or  the 
dfcumferences,  have  the  same  ratio  which  the  arcs  on  which  they  stand 
have  to  one  a$tother;  so  also  have  the  sectors. 

Of  thist  the  part  xdattng  to  angles  at  the  centre  is.  of  special 
inmortaiwe;  it  enable*  us  to  measure  angles  by  area. 

With  this  doses  that  part  of  the  Elements  which  is  devoted  to 
the  study  of  figures  in  a  plane. 

Book  XI. 

i  72.  In  this  book  Bgures  are  considered  which  are  not  confined 
td  a  ^ne,  viz.  first  relations  between  lines  and  planes  in  space, 
itnd  afterwards  properties  of  solids. 

Of  new  definitions  we  mention  those  which  relate  to  the  perpen- 
dlclilarity  and  the  inclination  of  lines  and  planes. 

Def.  3-  A  straight  line  is  perpendicular,  or  at  right  angles,  to  a 
flaHe  when  it  makes  right  angles  with  every  straight  line  meeting  it 
tn  that  plane. 

The  definition  of  perpendicular  planes  (E>ef.  4)  offers  no  difficulty. 
Euclid  defines  the  inclination  of  lines  to  planes  and  of  planes  to 

E lanes  (Defs.  5  and  6)  by  aid  of  plane  angles,  included  by  straight 
nes,  with  wh^h  we  have  been  made  familiar  in  the  fir^t  books. 
'  The  other  important  definitions  are  those  of  parallel  planes, 
which  never  meet  (Def.  8),  and  of  solid  angles  formed  by  tnree  or 
more  planes  meeting  in  a  point  (Def.  9). 

'  To  these  we  add  the  definition  of  a  line  parallel  to  a  plane  as  a 
fine  which  does  not  meet  the  plane. 

i  73.  Before  we  invest^te  the  contents  of  Book  XI.,  it  will  be 
ireU  tb  ieca|»iulate  shortly  whftt  we  know  of  planes  and  lines  from 
the  definitions  and  axioms  of  the  first  book.  There  a  plane  has 
been  defined  as  a  surface  which  has  the  property  that  every  straight 
line  which  joins  two  points  in  it  lies  altogether  in  it.  This  ts  equi- 
valent to  saying  that  a  straight  line  which  has  two  points  in  a  plane 
has  all  points  m  the  plane.  Hence,  a  straight  line  which  does  not 
lie  in  the  plane  cannot  have  more  than  one  point  in  common  with 
the  plane.   This  is  virtually  the  same  as  Eudid's  Prop.  i.  viz. : — 

Prop.  1.  One  part  of  a  straight  line  cannot  he  in  a  plane  and  another 
part  withotU  it. 

It  also  follows,  as  was  p>ointed  out  in  $  3,  in  discnssing  the  defini> 
tions  of  Book  I.,  that  a  plane  is  determined  already  by  one  stra^ht 
line  and  a  point  without  it,  viz.  if  all  lines  be  drawn  through  the 
point,  and  cutting  the  line,  they  will  form  a  plane. 

This  may  be  stated  thus: — ■ 

A  plane  is  determined — 

'  1st,  By  a  straight  line  and  a  Point  which  does  not  lie  on  it: 

and,  By  three  points  which  do  not  lie  in  a  straight  line;  for  if  two 
of  these  points  be  joined  by  a  straight  line  we  have  dase^  i  j 

^u^.  By  two  intersecting  straight  Itnes;  for  the  point  of  intersection 
aftd  two  other  points,  one  in  each  line,  give  case  2; 

4th,  By  two  parallel  lines  (Def.  35,  I.J. 

The  third  case  of  this  theorem  is  Euclid's 

Prop.  3.  Two  straight  lines  which  cut  one  another  are  in  one  plane, 
and  three  straight  lines  which  meet  one  another  are  in  one  plane. 
And  the  fourth  is  Euclid's 

Prop.  7.  //  two  straight  lines  be  ftaraUel,  the  straight  line  drawn 
jrom  any  point  in  one  to  any  point  in  the  other  is  in  the  same  plane 
with  the  parallels.    From  the  definition  of  a  plane  further  follows 

Prop.  3.  //  two  planes  cut  one  another,  their  common  section  is  a 
straight  kne. 


§.741.  Whilst  these  propositions  ate  virtuauy  contatnea  in  tne 
denitition  of  a  plane,  the  next  gives  us  a  new  and  fundamental 
property  of  space,  showing  at  the  same  time  that  it  is  possible  to 
nave  a  straight  line  perpendicular  to  a  plane,  according  to  Def.  3. 
It  states — 

Prop.  4.  //  a  straight  line  is  Perpendicular  to  two  straight  lines 
in  a  pktne  which  it  meets,  then  it  is  perpendicuk^  to  all  lines  in  the  plane 
which  it  meetSt  and  hence  it  is  perpendicular  to  the  plane. 

Def.  3  may  be  stated  thus:  if  a  straight  line  is  peraendicular 
to  a  plane,  then  it  1*  perpendicular  to  every  line  in  the  plane  which 
it  meets.   The  converse  to  this  would  be 

All  straight  lines  which  meet  a  given  straight  line  in  the  same  point, 
ottrf  Ar^  perpiendicuiar  to  it,  He  in  a  plane  which  is  perpendicular  to 
that  line. 

This  Euclid  states  thus:  , 

Prop.  5.  //  three  straight  lines  meet  all  at  one.^oint,  and  a  straight 
line  ftandsM  right  angles  to  each  of  them  at  Aat  piSnt,  the  three  straight 
lines  shaMbe  in  one  and  the  same  plane. 

§  75.  There  follow  theorems  relating  to  the  theory  <^  parallel 
lines  in  space,  viz, : — 


Prop.  6.  Any  two  Unes  which  are  perpendionlar  to  the  wme  piano 

are  parallel  to  each  other;  and  conversdy 

Prop.  8.  If  of  two  parallel  strad^  lines  one  is  perpendicular  to  a 
fdane,  the  other  is  so  also. 

Prop.  7.  //  two  straight  Unes  are  parallel,  Ae  straight  line  wkiA 
joins  any  Point  in  one  to  any  point  in  the  other  is  in  the  same  plane  as 
the  parallels.    (See  above,  \  73.) 

Prop.  9.  Two  straight  lines  which  are  each  of  them  parallel  to  the 
same  straight  line,  and  not  in  the  same  plane  with  it,  are  parallel  to 
one  another;  where  the  words,  "  and  not  in  the  same  (»ane  with 
it,"  may  be  omitted,  for  they  eiedude  the  case  of  three  paralleb 
in  a  plane,  which  has  been  proved  before;  and 

Prop.  ro.  //  two  angles  m  different  planes  have  the  two  HmUs  iff 
the  one  parallel  to  those  of  the  other,  then  the  angles  are  equal.  That 
their  planes  are  ptarallel  is  shown  later  on  in  Prop.  15. 

This  theorem  is  not  necessartty  true,  for  the  angles  in  question 
may  be  supplementary;  but  then  the  one  angle  will  be  equal  to 
that  whif:h  is  adjacent  and  siipiriementary  to  the  other,  and  thJiT 
latter  anfje  will  aUo  have  its  limits  parallel  to  those  of  the  first. 

From  this  theorem  it  follows  that  if  we  talce  any  two  straight 
lines  in  space  which  do  not  meet,  and  if  we  draw  through  any  pomt 
P  in  space  two  lines  parallel  to  them,  then  the  angle  included  by 
these  lines  will  alw^s  be  the  same,  whatever  the  position  of  tte 
point  P  may  be.  Tois  angle  bos  in  modem  times  been  called  the 
angle  between  the  given  lines^— 

By  the  angfes  b^oeen  two  not  interseetii^  lines  we  tmderftand  the 
angles  which  two  intersecting  lines  indude  that  are  pari^id  respeclie^y 
to  the  tm  given  lines. 

%  76.  It  IS  now  possible  to  solve  the  following  two  problems  :— 

To  draw  a  s^atght  line  perpendicular  to  a  gnren  ptanefTom  a  ftsM 
point  which  lies 

1.  Not  in  the  plane  (Prop.  1 1). 

3.  In  the  plane  (Prop.  13). 

The  second  case  is  eadly  reduced  to  the  first — viz.  if  by  aid  of 
the  first  we  have  drawn  any  perpendicular  to  the  plane  from  somp 
point  without  it,  we  need  only  draw  through  the  given  point  in  the 
plane  a  line  parallel  to  it,  in  order  to  have  the  required  perpendicular 
given.  The  solution  o(  the  first  part  is  of  interest  in  itself.  It  de- 
pends upon  a  construction  which  may  be  expressed  as  a  theorem. 

IffromaPointA  without  a  Plane  a  perpendicular  A  B  be  drawn  to  the 
plane,  and  if  from  the  foot  B  of  this  perpendicular  auotiier  perpendicntar 
BC  be  drawn  to  any  straight  Une  in  the  planey  then  the  e^aight  Une 
joining  A  to  the  foot  C<of  this  second  perpendicular  will  also  be  perpen' 
dicular  to  the  line  in  the  plane. 

The  theory  of  perpendiculars  to  a  i^ane  is  cmduded  by  the 
theorem — 

Prop.  13.  Through  any  point  in  space,  whether  in  or  teithont  a 
plane,  onh  one  straight  line  can  be  drawn  perpendicular  to  the  plane. 

\  77.  The  next  four  propositions  treat  ot  parallel  plan^  It  is 
shown  that  planes  which  have  a  common  perpendicular  art  parallel 
(Prop.  14);  that  two  planes  are  parallel  if  two  intersecting  straight 
lines  in  the  one  are  parallel  respectively  to  two  straight  lines  in  the 
other  plane  (Prop.  15);  that  paralld  planes  are  cut  hy  any  plane  in 
Paraltel  straight  lines  (Prop.  16);  and  lastly,  that  any  two  straight 
lines  are  cut  freportionaUy  by  a  series  of  paraud  planes  (Prop.  17}. 

This  theory  is  made  more  complete  by  adding  the  foUowing 
theorems,  which  are  easy  deductions  from  the  last:  Two  paraUet 
planes  have  common  perpendiculars  (converse  to  14);  and  Two 
planes  which  are  parallel  to  a  third  plane  are  parallel  to  each  other. 

It  will  be  noted  that  Prop.  15  at  once  allows  of  the  solution  of 
the  problem:  "  Through  a  given  point  to  draw  a  plane  parallel  to 
a  given  plane."  And  it  is  also  easi^  proved  that  this  problem 
allows  always  of  one,  and  only  of  one,  solution. 

§  78.  We  come  now  to  planes  which  are  perpendicular  to  one 
another.   Two  theorems  relate  to  them. 

Prop.  18.  If  a  straight  line  be  at  ri^ht  angles  to  a  plane,  every 
plane  which  passes  through  it  shall  be  at  right  angles  to  that  plane. 

Prop.  19.  //  two  planes  which  cut  one  another  be  each  of  them 
perpendiciuar  to  a  third  plane,  their  common  section  shall  be  per- 
pendicular to  the  same  plane. 

§  79.  If  three  planes  pass  through  a  common  point,  and  if  they 
bound  each  other,  a  solid  angle  otthree  iaixa,  or  a  trihedral  angle, 
is  formed,  and  similarly  by  more  planes  a  solid  angle  of  more  faces, 
or  a  polyhedral  angle.  These  have  many  properties  which  are  quite 
analogous  to  those  of  triangles  and  polj^ons  in  a  plane.  Euclid 
states  some,  viz. — 

Prop.  20.  //  a  solid  angle  he  contained  by  three  plane  an^es,  any 
two  of  them  are  together  greater  than  the  third. 

But  the  next — 

Prop.  21.  Every  solid  an^le  is  corUained  by  plane  an^es,  vfhich 
are  together  less  than  four  right  angles — has  no  analogous  theorem 
in  the  plane. 

We  may  mention,  however,  that  the  theorems  about  triangles 
contained  in  the  propositions  of  Book  I.,  which  do  not  depend 
upon  the  theory  of  parallels  (that  is  all  up  to  Prop.  27),  have  their 
corresponding  theorems  about  trihedral  angles.  The  latter  are 
formed,  if  for  "side  of  a  triangle"  we  write  "  pline  angle"  or 
"  face  '  of  trihedral  angle,  and  for  "  angle  of  triangle  "  we  sub- 
stitute "  angle  between  two  faces  "  where  the  planes  containing  the 
solid  angle  are  called  its  faces.   We  get,  for  instance,  from  I.  4,  the 
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theorem,  //  two  trihedral  angfes  hone  the  an^  ff  two  faces  in  the  one 
equal  to  the  angles  of  two  faces  in  the  other,  and  have  likewise  the  angles 
included  by  these  faces  e^ual,  then  the  angles  in  the  remaini^  faces  are 
eqttal,  and  the  angfes  between  the  other  fyces  are  equal  each  to  each,  vis. 
those  which  Are  opposite  equal  faces.  The  solid  angles  themselves  are 
not  necessarily  equal,  for  they  may  be  only  symmetrical  like  the 
rifl^t  hand  and  the  left. 

The  connexion  indicated  between  triangles  and  trihedral  angles 
vill  also  be  recognized  In 

Prop.  22.  //  every  two  of  three  plane  angles  he  greater  than  the 
third,  aTtd  if  the  stra^;ht  lines  which  contain  them  be  all  equal,  a  triangle 
may  be  made  of  the  slmieht  Unes  that  join  the  extremities  of  those  equal 
straight  Hues. 

And  Prop.  33  solves  the  problem.  To  construct  a  trihedral  angle 
hmng  the  an^  of  its  faces  equal  to  three  gtaen  plane  angles^  any  two 
ef  them  being  greater  Aati  the  tmrd.  It  is,  of  course,  analogous  to  the 
prablca  of  coiistructiag  a  triangle  havii^  its  sides  of  given  Imfth. 

Two  other  theorems  <rf  this  kind  are  added  by  %iuon  in  his 
edition  of  Euclid's  Elements.  ^ 

%  80.  These  are  the  principal  properties  of  lines  and  planes  in 
space,  but  before  we  go  on  to  th«r  appUcations  it  wiR  be  veil  to 
diefine  the  WDrd  distaHC*.-  In  geometry  dtstanoe  means  always 
"ahortest  distuce  ";  viz.  the  distance  of  a  p(»nt  from  a  strait 
line,  or  from  a  plane,  is  the  length  of  the  perpendicular  from  the 
point  to  the  Hne  or  plane.  The  oi stance  between  two  non-interaect- 
mg  lines  is  the  lei^h  of  their  common  perpendicular,  there  being 
but  one.  The  distance  between  two  paialla  Knes  or  between  two 
parallel  planes  is  the  length  pf  the  common  perpendicular  between 
the  lines  or  the  planes. 

S  81.  Parallelepipeds. — The  rest  of  the  book  is  devoted  to  the 
study  of  the  parallelepiped.  In  Prop.  24  the  possibility  <^  such 
a  MM  is  proved,  viz. 

Prop.  24.  //  a  solid  be  contained  by  six  Planas  two  awd  two  of 
utftuA  are  paraUd,  the  opposite  plamee  are  simtar  and  espial  paraO^- 
grams. 

Euclid  calls  this  solid  henceforth  a  paialleletnped,  though  he 
never  defines  the  word.  Either  face  of  it  may  be  talren  as  base, 
and  iu  distance  from  the  opposite  face  as  altiteide. 

Prop.  2$.  If  a  soHd  par<dldepiped  be  cut  by  a  plane  parallel  to 
two  of  its  opposite  planes,  it  dioiaes  the  whole  into  two  saUas,  the  base 
of  one  of  flDMM  shaU  be  to  the  bate  ef  the  other  as  the  one  soUd  is  to  the 
Mher. 

This  theorem  corresponds  to  the  theorem  (VI.  i)  that  parallelo- 
grams betureen  the  same  parallels  are  to  one  another  as  their  bases. 
A  similar  analogy  is  to  be  observed  among  a  number  of  the  remaining 
propositions, 

I  82.  After  solvit^  a  few  problems  we  come  to 

Proa.  aS.  If  a  solid  parallelepiped  be  cut  by  a  piam  parsing 
throu^  the  diagonals  of  two  of  the  opposite  Planes,  it  shall  be  cut  iu 
two  equal  parts. 

In  the  proof  of  this,  as  of  several  other  proptnitions,  Euclid 
neglects  the  difference  between  acrfids  which  am  aynunetxical  Uke 
the  tigbt  hand  and  the  trft. 

Prop.  31.  SoUd  paraUdepipeds,  which  are  upon  equal  bases,  and 
of  the  same  altitude,  are  equal  to  one  another. 

Props.  29  and  30  contain  special  cases  of  this  theorem  leading  up 
to  the  proof  of  the  general  theorem. 

As  conseqiences  of  this  fundamental  theorem  we  get 

Prop.  32.  SoHd  parallelepipeds,  uMcA  Aow  the  same  oMtede,  are 
to  one  another  as  their  bases ;  and 

Prop.  33.  Similar  solid  paridlelepipeds  are  to  one  another  in  the 
triplicate  ratio  <tf  their  homologous  stdes. 

If  we  condder,  as  in  §  67,  the  ratios  of  lines  as  numbers,  we  may 
also  say — 

The  ratio  of  the  volumes  of  similar  parallelepipeds  is  equal  to  the 
ratio  of  the  thtrd  powers  of  homologous  sides. 

Parallelepipeds  which  are  not  similar  but  equal  are  compared  by 
aid  of  the  theorem 

Prop.  34.  The  bases  and  altitudes  of  equal  siOid  paralldepipeds 
and  reciprocally  proportional;^  and  if  the  bases  and  altitudes  be  re-. 
ciprocallyjrroportumal,  the  soHd  paraUdepipeds  are  equal. 

%  83.  Of  the  following  propositions  the  37th  and  4Dth  are  of 
special  interest. 

Prop.  37.  //  four  straigfa  Unes  be  proportionals,  the  similar  soUd 
paralldeptpeds,  similarly  described  from  them,  shall  also  be  pro- 
portionals; and  if  the  similar  parallelepipeds  similarly  described 
from  four  straight  Unes  be  proportionals,  Abe  ^raigfa  Unes  shall  be 
propoHionals. 

In  symbols  it  says — 

Ka:6-c:rf,  then  o»:6"-e«:(P. 
Prop.  ^0  teaches  how  to  compare  the  volumes  of  triangular 
prisms  with  those  of  paraUdepipeds,  by  proving  that  a  triangular 
prism  is  equal  in  volume  to  a  parallelepiped,  whtch  has  its  altitude 
and  its  base  equal  to  the  altitude  and  the  base  of  the  triangular 
prism. 

i  84.  From  these  propontions  follow  all  results  relating  to  the 
mensuration  of  volumes.  We  shall  state  tiiese  as  we  did  in  the  case 
«  areas.  The  startii^pdnt  is  the  "  rectangular  "  parallelepiped. 
«diich  has  every  edge  p^wndioilar  to  the  plaaes  it  meets,  and 


which  takes  the  place  of  the;  rectangle,  in  the  plane.  .|f  this  luM  all 
its  edges  equal  weobdin  tiie  "  cub*."'  -  ■'  '    "  ■' 

If  we  take  a  certain  line  «  as  unit  length,  th«n  the  s^uar*  on  u  b 
the  unit  of  area,  and  the  cube  on  «  the  unit  of  volunoe,  that  is  ta 
say,  if  we  wish  to  measure  a  volume  we  have  to  determine  how 
many  unit  cubes  it  contains. 

A  rectaneular  parallelepiped  has,  as  a  rale,  the  three  edgM  nn- 
equal,  wMcn  meet  at  ;B  pomt.  Every  othef  edge  is  equal  to  one 
of  them.  If  a,b,che  tM  three  edges  meetlnr  at  a  point,  then  fft 
may  take  the  rectangle  contained  ^  two  of  tnem,  say  by  b  and  c. 
as  base  and  the  third  as  altitude.  Let  V  he  its  volume,  V'  that  ot 
another  rectangular  pftralleleptped  which  hiui'tbe  edge*  a',''b, 
hence  the  same  base  as  the  first.  It  follows  dietteaifly,  ffom  ntsipL 
25  or  32,  that  V:V'-»  la'',  or  in  words. 

Rectangular  parallelepipeds  on  equal  bases  are  properHemal  to  their 
altitudes. 

If  we  have  two  rectangular  parallelepipeds,  of  which  the  first  has 
the  volume  V  and  the  edges  a,  b,  c,  and  the  second,  the  volume  V' 
and  the  edees  a',  b',  c*,  we  may  compare  them  by  aid  oi  two  new 
ones  which  aave  respectively  the  edges  0'*  bt  c  ana  a'j  V,  c,  and  the 
volumes  Vi  and  Vt.   We  then  have 

V:  V,-«: Vi:  V,-M  Vf-****. 

Componnding  thi9ee>  «e  have 

V:V'-(«:40<*:*0 


V 


a   h  e 


Hence,  as  a  special  case,  making  V  equal  to  the  unit  cube  U  on  » 
went 

V   «  4    «  - 

D-s/iT  ; 

where  a,  ft,  t  are  the  numerical  values  of  a,  b,  c;  that  is,  The  numitr 
of  unit  cubes  m  a  rectangular  paraildepiped  is  eoual  to  the  product 
of  the  numerical  values  of  its  three  edges.  This  is  geaeially  ex- 
pressed by  saying  the  volume  of  a  rectangular  parallelmiped  is 
measured  by  the  product  of  its  sides,  or  by  the  praduct  ofits  base 
into  its  altitude,  which  in  this  case  is  the  same. 

Prop.  31  allows  us  to  extend  this  to  any  parallelepipeds,  and  Props. 
38  or  40,  to  triangular  prisma. 

The  volume  of  any  paraUdepiped,  or  qf  any  tHangular  prism,  it 
measured  by  the  product  of  base  and  altitude. 

The  consideration  that  any  polygonal  prism  may  be  divided  int» 
a  number  of  triangular  prisms,  which  have  the  aame  attitude  and 
the  sum  of  their  bases  equal  to  the  base  of  the  polygonal  prinn, 
ishows  furUier  that  the  auae  hcMs  for  any  prism  -wbatBW, 

Book  XII. 

{  S5.  In  the  Ust  part  of  Book  XL  we  have  learnt  bow  to  compare 
the  volumes  of  parallelepipeds  and  of  prisms.  In  order  to  determine 
the  volume  of  atny  solid  bounded  by  plaoe  faces  we  must  detenaine 
the  volume  <^  pyramids,  for  every  ouch  solid  may  be  decomposed 
into  a  %uimber  o£  pytamida. 

As  every  pyramid  may  again  be  decomposed  htto  triangular 
pynmids,  ft  becomes  on^  fleeoisacy  to  defccnnioe  their  volHine. 
This  is  done  by  the 

Theorem, — Every  triangular  pyramid  is  equal  in  volume  to  one 
third  of  a  triangular  prism  having  the  same  base  and  the  same 
altitude  as  the  pyramid. 

This  is  an  immediate  consequence  of  Euclid's 

Prop.  7.  Every  prism  haoit^  a  trianeular  base  may  he  divided 
into  three  pyramids  that  ham  trtanguhr  Ones,  and  are  eq^iU  to  one 
another. 

The  proof  of  this  theorem  is  difficult,  because  the  three  triangular 
pyramids  into  which  the  prism  is  divided  are  by  no  means  equal  in 
shape,  and  cannot  be  made  to  coincide.  It  has  first  to  be  prdved 
that  two  tiiangular  pyramids  have  equal  volumes,  if  they  have 
equal  bases  and  equal  altitudes.  This  Euclid  does  in  the  following 
manner.  He  Brat  shows  (Prop.  3)  that  a  triangular  pyramid  may 
be  divided  into  four  parts,  of  which  two  are  equal  triangular  pyramids 
similar  to  the  wiiole  pyramid,  whilst  the  other  two  are  equal  tri- 
angular prisms,  and  further,  that  these  two  prisois  to^ner  are 
greater  tnan  the  two  pyramids,  hence  more  than  half  the  pvai 
pyramid.  He  next  shows  (Prop.  4)  that  if  two  triangular  pyramids 
are  given,  having  equal  bases  and  equal  altitudes,  and  if  each  be 
divided  as  above,  then  the  two  triangular  prisma  in  the  one  are 
equal  to  those  in  the  other,  and  each  m  the  remaining  pyramids  In 
the  one  has  its  base  and  alritude  equal  to  the  base  and  altitude  ^ 
the  remaining  pyramids  in  the  other.  Hence  to  these  pyramids  the 
same  process  is  again  applicable.  We  are  thus  enabled  to  cut  ogt 
of  the  two  given  pyramids  equal  parts,  each  greater  thah  half  the 
original  pyramid.  Of  the  remainder  we  can  again  cut  out  equal 
^rts  greater  half  these  remainders,  and  so  on  as  far  as  we 
This  process  may  be  continued  till  the  last  remainder  is  smaller 
than  any  assignable  quantity,  however  smaU.  It  follows,  so  we 
should  conclude  at  present,  tlut  the  two  volumes  must  be  equal,  for 
thev  cannot  differ  by  any  asmgnable  quantity. 

To ,  Greek  mathematicians  this  <umclusion  offen  fu'  greater 
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;1     .'If  I,-,;   ■■'      ^  ■  !  !-      ...i  t  ,  t 

ties.  They  prove  elabprartelvi  tjy  9.  reiudip  ad  absurdv^ 
it  vo^umee  caRtwt  be  un«qu4-  ThU  proof  inust  be  read  in 


difficulties. 

i2iat:the  .  _ ,.  _  ,  

the  £iemtitf*.  We  tni^t,  howeveF>  state  that  we  have  in  the  above 
wA.  proved  .EacUd's  Prop.  5,  but  only  a  special  case  of  it.  Euclid 
does  not  suppose  that  the  bases  of  the  two  pyramids  to  be  compared 
9m  oqnai,  andi  hence,  he  prpves  tbjtt'  the  vfAumes  are  as  the  bases. 
-The  ccabontng-  of  the,  prp^  ,beco)nes  clearer  in  the  special  page,  from 
which  thegewralione  may  be  easily  deduced. 

S  86.  Prop.  6  extends  the  result  to  pyramids  with  polygonal 
basest  •  From,  these  result?  folbw  again  ttie  rules  at  i>resent  given 
for.  th|e  meiMuration  iifrsqlid^^  v^  a  pyramid  h  the  third  part  of  a 
triangular  pri^  having  the  same  base  and  the  same  altitude.  But 
a  triangular  prism  is  equal  in  volume  to  a  parallelepiped  which 
haa  the  same  ba^>aod.  altitude.  Hence  if  B  is  the  base  and  h  the 
altitude,  we  have 

■.  ^'  '    .  ■    '  Volume  of  prism     =  Bft, 
  ,  ,VoIuioje  of  'pyramid  =  iBA, 

st^tfementa  whJch  'lAVe  to  be  tafceh'in  the  sense  that  B  me&ns  the 
number  of  square  units  in  the  base,  h  the  flUmber  of  units  of  length 
in  the  altitu4t»  pr-tii^t  :B,aiid  ^.denote  the  .nuinen9al  .values  of  base 
and  altitude. 

§  87.  A  method  similar  to  that  used  iA'  proviitt  Frc^.  S  'kods-to 
the  following  results' relating. to  striid*  boimdsKi  by  nmfde  curved 

surfaces: — 

Prop.  10.  Every  cone  is  the  third  patt  of  a  cylinder  which  has  the 
same  base,  and  is  of  an  e^ual  aU^vd^  tO^h  it. 

Prop.  1,1.  Cones  or  cinders  oj  the  same  altitude  pre  to  one  another 
'as  their  base's.  ' 

Prop.  12.  Similar  cones  or  c^inders  have  fo  one  another  the  triplicate 
ratio  of  Uuit  which  the  diofneterr  <tf, their  baies  have. 

Prop.  13.  //  a  cylinder  be  out  by  a  plane  parallel  to  its  opposite 
Waft«i  or  bases,  it  iimdes  the  cylinder  into  two  cylinders,  one  of  v/h^h 
ts  to  the  other  as  the. axis  of  the  first  to  the  ams  of  the  other;  which 
may  also  be  stated  thus: —  , 

I  CyltMdirs  0%  the-sime  base  are  proporHonal  to  their  altitudes. 

J?wp.  14*  Cones  or  cylinders  upon  e^uU  bases  are  to  one  another 
as  the%r  alMudes.  < ; 

.  Prtip.  15.  The  baas,  and  altitudes  of  equal  cones  or  cylinders  are 
reciprocally  proportional,  arid  if  the  bases  and  altitudes  be  reciprocally 
.proportional,-  the  cmes  or  cylinders  are  equal  to  one  another. 

These  theorems  again  lead  to  formulae  in  mensuration,  if  we 
compare  a  cylinder  with  a  prism  having  its  base  and  altitude  equal  to 
the  baae  and  altitude  of  the  cylinder.  Tliis,  may  be  done  by  the 
jnetfaod-trfesdiausdon. .  We  get.  then,  the  result  that  th«ir  bases  are 
equal,  and  have,  if  B  denotea  the  uumiuiQBl  ifalu^  of  the  base,  and 
h  that  of  the  altitude. 

Volume  of  cylinder  =  Bh, 
Volume  of  cone  =iBft. 

-  I'M.' The  remaining  propo^tons  relate  to  circles  and  spheres. 
Of  the  sphere  only  one  property  is  proved,  viz.:— 

Prop.  18.  Spheres  have  to  one  another  the  triplicate  raUo'of  that 
vfhich  their  dibm^s  have.  The  mensuration  of  the  sphere,  like 
that  of  the  <drcle,  the  cyHnder  and  the  cone,  had  not  been  settled 
in  the  time.of  Euclid.   It  was  done  by  Archimedee. 

Book  XIII. 

5  89.  The  13th  and  last  book  of  Euclid's  Elements  is  devoted  to 
the  regular  sofids  (see  Polyhedron).  It  is  shown  that  there  are 
five  of  them,  viz. :—  ' 

I.  The  regular  letrafttf(2roR,  with  4  triangular  faces  and  4  vertices; 

3.  llie  eitoe,  widi  8  vertices  and  6  square  faces;  ' 

^.  The  octahedron,  with  6-vertices  and  8  triangular  faces; 

4.  The  dadecah^ron,  with  12  pentagonal  faces,  3  at  each  of  the 
20  vertices  J ' 

'-  5.  The  icosahedran,  with  20  triangular  faces,  5  at  each  of  the; 
J2  vertices. 

It  is  shown  how  to  inscribe  these  solids  in  a  given  sphere,  and 
how  to  determine  the  lengths  of  their  edges. 

$  90.  The  13th  book,  and  therefore  the  Elements,  conclude  with 
the  scholium,  "  that  no  other  regular  solid  exists  beadcs  the  five 
ones  enumerated.*' 

'.'  The  proof  is  very  simple.  Each  face  is  a  regular  polygon,  hence 
the  an^es  of  the  faces  at  any  verteji  must  be  angles  in  equal  regular 
polygons,  must  be  together  less  than  four  right  angles  (Xl.  21],  and 
pust  be  three  or  more  in  number.  Each  angle  in  a  regular  triangle 
equals  two-thirds  of  one  right  angle.  Hence  it  is  possible  to  form 
^  solid  dngle  with  three,  four  or  five  regular  triangles  or  faces. 
.  These  give  the  solid  angles  of  the  tetrahedron,  the  octahedron  and 
the  icosah(^d^on.  The  angle  in  a  square  (the  regular  quadrilateral) 
equals  one  tight  angle.  _  Hence  three  will  form  a  solid  angle,  that 
of  the  cube,  and  four  will  not.  The  angle  in  the  regular  pentagon 
equals  J  of  a  right  angle.  Hence  three  of  them  equal  ^  {i.e.  Tesa 
thdfl  4)  right  angles,  and  form  the  solid  angle  of  the  dodecahedron. 
Jtiree  rnmlar  polygons  of  six  or  more  sides  cannot  form  a  solid 
angle!   'niercfdre  no  othei*  r^lar  solids  are  possible.       (O.  K.) 


It  is  difficult;  at  die  outset,  to  characterize  projective  geometry 
as  compared  with  Euclidean.  But  a  few  examples  .Ivill  at  least 
indicate  the  practical  difierences  between  the  two. 

In  Euclid's  Elements  almost  all  propositions  refer  to  the  magni'^ 
tude  of  fin'es,  angles,  areas  or  volumes,  and  therefore  to  measure- 
ment. The  statement  that  an  angle  is  right,  or  that  two  straight 
lines  axe  parallel,  refers  to  measurement.  On  the  other  hand, 
the  fact  that  a  straight  hne  .does  or  does  not  cut  a  circle  is  inde* 
pendent  of  measurement^  it  bei|ig  dependent  only  upon  the 
mutual  "  position  "  of  the  line  and  the  circle.  This  d^erence 
become  clearer  if  ^e  project  any  figure  from  one  plane  to  anothei; 
(see  Projechon).  By  this  the  length  of  lines,  the  raaffutude 
of  angles  and  areas,  is  altered,  so  that  the  projection,  or  shadow, 
of  a  square  on  a  plane  will  not  be  a  square;  it  will,  however, 
be  some  quadrilateral  Again,  the  projection  of  a  circle  will  not 
bft  a  drcle,  but  some  other  curve  mote  or  less  resembling  a  circle. 
But  one  property  may  be  stated  at  orice — no  strught  line  can  cut 
the  projection  of  a  circle  in  more  than  two  points,  because  no 
straight  line  can  cut  a  circle  in  more  than  two  points.  There 
are,  then,  some  {Hr^porties  of  figures  which  do  Dott  alter  by 
projection,  whilst  others  do.  To  the  latter  beloi^  nearly  all 
properties  relating  to  measurement,  at  least  in  1;he  form  in  which 
they  are  generally  givai.  The  others  are  said  to  be  projective 
properties,  and  thdr  investigation  forms  the  subject  of  jwojecttve 
geometty;! 

Different  as  are  the  Idnds  of  properties  investigated  in  the  old 
and  the  new  sciences,  the  methods  followed  differ  in  a  still 
greater  degree.  In  Euclid  each  proposition  stands  by  itseU; 
its  coimexion  with  others  is  never  indicated;  the  leading  ideas 
contained  in  its  proof  are  not  stated;  gener^  principles  do  not 
exist.  In  the  modem  methods,  on  the  other  hand,  the  greatest 
importance  is  attached  to  the  leading  thoughts  which  pervade 
the  whole;  and  general  principles,  wMch  bring  wht^e  groups  of 
tiieorems  imder  one  aspect,  are  given  rather  than  separate  pro- 
positions. The  whole  tendency  is  towards  generalization. 
A  straight  line  is  conaidwed  as  given  in  its  eafcisety,  extending 
both  ways  to  in&uty,  while  Eudid  never  admits  anythic^  but 
finite  quantitira.  Hie  treatment  of  the  infinite  is  in  fact  another 
fundamental  difference  between  the  two  methods:  £ucUd  avoids 
it;<in  modem  geometry  it  is  systematically  introduced. 

Of  the  different  modem  methods  of  geometry,  we  shall  treat 
principally  of  the  methods  of  projection  and  correspondence  which 
have  .proved  to  be  the  most  powerful.  These  have  become  inde- 
pendent of  Euclidean  Geometry,  e^eciaUy  through  the  Geometrie 
der  Lage  of  V.  Standt  and  the  Au^ehnungslehre  of  Grassmann. 

For  the  sake  of  brevity  we  ahall  presuppose  a  knowledge  of 
Euclid's  JEletnents,  although  we  idiall  use  only  a  few  of  his  pro- 
positions. 

§  I.  Geometrical  Elements.  We  consider  space  as  filled  with  points, 
lines  and  planes,  and  these  we  call  the  elements  out  of  which  our 
figures  are  to  be  formed,  calling  any  combination  of  these  elements  ^ 
"  fcure." 

By  a  line  we  mean  a  strmght  line  in  its  entirety,  extending  both 
ways  to  infinity;  and  by  a  plane,  a  plane  surface,  extending  in  all 
directions  to  infinity. 

We  accept  the  three-dimensional  sjjace  of  experience — the  space 
assumed  by  Euclid — which  has  for  its  .'properties  (amonsj  others) . — 

Through  any  two  pmnts  in  space  one  and  only  one  fine  may  be 
drawn; 

Through  any  three  points  which  are  not  in  a  line,  one  and  only  one 
plane  may  be  placed ; 

The  intersection' of  two  planes  is  a  line; 

A  line  which  has  two  points  in  common  with  a  plane  lies  in  the 
plane,  hence  the  intersection  of  a  line  and  a  plane  is  a  un^le  point }  and 
Three  planes  which  do  not  meet  in  a  line  have  one  single  point  in 

common. 

These  results  may  be  stated  differently  in  the  foUowit^  fenn : — 


I.  A  plane  Is  detennined — 

1.  By  three  points  which  do 

not  lie  m  a  line; 

2.  By  two  intersecting  lines; 

3.  By  a  line  and  a  point 

which  does  not  lie  in  it. 
II.  A  line  is  determined — 
I.  By  two  points; 


A  point  ts  determined — 

1.  By  three  planes  which  do 

not  pass  through  a  line; 

2.  By  two  intersecting  lines; 
■  3.  By  a  plane  and   a  line 

which  does  not  lie  in  it. 

2.  By  two  planes. 
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It  wiir  "be  observed  that  not'orify  are  plan^  dtteitoiriW'by  poliiw," 
but  also  points  by  planes;  that  therefore  tlhe  ^anes  may  be  iCon- 
sidered  as  elements,  like  points;  and  also  that  in  any  <me  of  the 
above  statements  we  may  interchange  .the  wco'ds  point  and  (dane, 
and  we  obtain  again  a  comet  statement,  provided  that  these 
statemonts  tiiana^ves  are  true-  As-  they  stand,  we  ought,  in 
several  caspa,  to  pdd  "  if  they  are  not  parallel,"  or  some  such  words, 
paraDd  lines  and  planes  beJnjg;  evidently  left  altogether  out  of 
consideration.  To  correct  this  we  have  to  reconsider  the  theory  of 
parallels. 

,  $  a.  Parallels.  Pdint  at  Infinity. — Let  us  take  in  A.  plane  a  line /> 
(fig.  i),  a  point  S  not  m  this  fine,  and  a  line  Ji'  dia^ni  through  S. 
^  Then  tHs  Hne  5  will  meet 

the  line  ^  in  a  point  A.  ff 
we  turn  the  line  q  about  S 
towards  ^,  itf .  point  of 
.  intersection  -  with  p  will 
move  along  p  towards  B» 
.  passing,  on  continued  turn- 
mg,  to  a  greater  and  greater 
distance,  until  it  is  moved 
oat  of  our  reach.  If  we 
%'  turn  q  stilt  farther,  its  con- 
tinuation will  meet  ^,  but 
now  at  the  other  side  o( 
A.  The  point  of  inter- 
section has  disappeared  to 
the  right  and  reappeared 
to  the  left.  Tfieic  Is  one  Intermediate  position  where  q  '»  pomllel 
to  p — that  is  where  it  does  nat  cut  p.  In  every  other  position  it 
ci^ts  ^,in  some  finite  point.  If,  on  the  other  hand,  we  move  the  point 
A  to  an  infinite  distance  in  p,  (hen  the  tine  q  which  passte  through 
A  iritl  be  ■  Hne  which  does  nof^  cot  p  at  any  finite  pMnt.  Thus  we 
are  led  to  say:  Eoery  tine  through  S  which  joins  it  to  any  point 
at  an  infinlfe-dlMiance  in  ^  Is  parallel  to  p.  But  by  Euclid's  I3th 
axiom  there  iti  but  one  line  parallel  to  p  through  S.  'Iltd  difikulty  in 
yf\kV:h  we  wk  thus  involved  is  due  to  the  fact  that  we  try  to  reason 
about  infinity  as  if  we,  with  our  finite  capabilities,  could  comprehend 
the  infinite.  To  overcome  this  difficulty,  we  may  say  that  alt  points 
at  infinity  in  a  line  appear  to  us'  as  one,  and  may  be  replaced  by  a 
9twte  "  ideaJ  "  point. 

We  may  therefore  now  give  the  following  definitions  and  axiom; — 
Dt^nitton. — Lines  which  meet  at  infinity  are  called  parallel. 
Axiom.---AM  points  at  an  infinite  distance  in  a  line  may  be  con- 
aidered  as  one  single  point. 

_  Definition. — ^This  ideal  point  is  called  the  point  at  infinity  in  the 
line. 

The  axiom  is  equivalent  to  Euclid's  Axiom  it,  for  it  follows  from 
^ther  tjiat  through  any  point  only  .one  line  may  be  drawp  parallel ' 
to  a  given  line. 

This  point  at  infinity  in  a  line  is  reached  whether  w?  move  a 
I>oint  in  the  one  or  in  the  opposite  direction  of  a  line  tb  infinity.  ■ 
A  line-  thus  appears  closed  by  this  point,  and  we  speak  as  if  we 
could  move  a  point  along  the  line  from  one  position  A  to  another 
B  in  two  ways,  either  through  the  point  at  infinity  or  through  finite 
points  only. 

It  must  i^ver  be  forgotten  that  this  pcMot  at  Infinity  Is  ide^; 
in  fact,  the  whole  notion  of  "  infinity  is  only  a  mathemadcal 
conception,  and  owes  its  introduction  (as  a  method  of  research)  to 
the  worldng  generalizatiqns  which  it  permits. 

i  \  Line  and  Plane  at  Infinity. — Having  arrived  at  the  notion  of 
replbicing  all  points  at  iiifini^  in  a  line  b;^  one  ideal  point,  there  is  ho 
diniculty  in  replacing  all  points  at  infimty  in  a  plane  by  one  ideal- 
line. 

To  make  this  clear,  let  us  suppose  that  a  line  p,  which  cuts_  two- 
fixed  lines  o  and  b  in  the  points  A  and  B,  moves  parallel  to  itself 
to  a  greater  and  greater  tfistance.  It  will  at  last  cut  both  a  and 
h  at  tiieir  points  at  infinity,  so  that  a  line  which  joins  the  two  points 
at  infinity  In  two  intersecting  lines  lies  ^dtc^ther  at  infimty.  every 
other  line  in  the  plane  will  meet  it  therefore  at  infinity,  apd  thus  it. 
contains  all  points  at  infinity  In  the  ^lane.  |  ' 

AU  points  at  infinity  in  a  plane  lie  in  a  line,  whick  is  allied  the  line 
at  infinity  in  the  plane.  ' 

It  follows  that  parallel  planes  must  be  considered  as  planes 
having  a  common  hne  at  infinity,  for  any  other  plane  cuts,  them  in 
parallel  lines  which  have  a  point  at  infinity  in  common. 

'  If  we  next  take  two  intersecting  planes,  then  thq  point  at  infinity 
in  their  line  of  intersection  lies  m  both  planes,  so  that  their  linesi 
at  infini^  meet.  Hence  eveiy  line  at  infinity  meets  every  other 
line  at  iinnity,  and  they  are  therefore  all  in  one  plane.  ' 

All  points  at  infinity  in  space  may  be  considered  as  lying  in  one 
ideal  plane,  which  is  called  the  plane  at  infinity.  ^ 

$4.  Parallelism. — We  have  now  the  following  definitions; — 

Parallel  lines  are  lines  which  meet  at  infinity; 

Parallel  planes  are  planes  which  meet  at  infinity;  | 

A  line  is  parallel  to  a  ^ne  if  it  meets  it  at  infinity. 

Theorems  likie  this — ^Lines  for  planes)  which  are  parallel  to  a  third 
larcparallel  fe9;«af;h other-follow atxnce. 

Inis  vie-ff ,  of  parallels  leads  therefore^  to , no  contradictioia  of 
Euclid's  Elements. 


-  Asf  httftMdlittt  d>iMMiiaRes  we  get  the  proposttkmac—'  -  -  - 
Ev«y  UiM -fnast^  a  tfWe  in  loae  pom,  or  it  Uea  HI  at;-. 
Every  ptanii  meets  «v0ry  other  planfc  a  a  liaei.*-  '  ■       '  .  . 
Any  two  linea  in  tlie  tame  pkne.BMct.  -  ■■  /' 

S  S-  Aggregalee  ef  Gnometrieal  £famsnto.-^We,kave^llcd'points. 
lines  ana  planes  the  elements  of  geometrical  figutes.-  We  afeo  snr 
that  an  emnent  of  one.  kind  contai[te  one  at  tfaa:Dtbac:i£ift  Jie&.  'ia  it 
or  passes  tfaroftgh  f  t.    ;     ■  ' 

All  the  eluiients  of  ond  kind  wUch  axe  contained  iiuoiie  or  two 
elements  of 'a  different  kind  lonn  aggt^ates  which  ihave  to<  be 
ewuracrated.  They  are  the  fallowii^  ■ 
L  Of  ^Hydimenskiln.' 

I.  Therw,  af:rai>«,<>/^<Mff|ffonnedhyallpq}ntsijialiiie, 

which  is  caflea  its  base. 
3. '  The  fiat  pencil  fonned  by  all  the  lines  through  a  p<Hnt  in 
a  plane.   Its  base  is  the  point  in  the  plane.  : 
'  3.  ■  The  aieial  peneil  formed  by  all  planes  througli  a  line 

'  '    ■    triuch  i*  called  its  base  or  axis.  ' 
IL  Of  two  dimertajanst 

I.  Tlie  field  of  points  and  UncB'— that  is,  a  i^ne  with  all  its 

Eoints  ana  all  its  lines.  ■  ■ 

e  pencil  of  lines  and  planes— 'that  is,  a  point  in  space 
with  all  lines'  and  all  planes  through  it. 

III.  Of  three  dimensions. 

The  space  of  points — that  is,  all  points  in  spac«.' 
The  qiace  of  planea—lliat  is,  aU  planes  in  space. 

IV.  Of  four  dimendons. 

The  space  of  lines,  or  all  lines  in  space. 

S  6.  Meaning  of  "  Dimensions." — The  word  dimension  in  the  above 
needs  explanation. .  I£  in  a  plane  we  take  a  row  p  and  a  pencil  with 
centre  Q,  then  through  eveiy  point  in  p  one  tine  in  the  pencil  will 
pass,  and  every  ray  in  Q  will  cut  p  in  one  point,  so  that  we  are 
entitled  ta  say  a  row  contains  as  many  points  as  a  flat'pe^cil  lines, 
and,  we  may  add,  as  an  axial  ^ndl  planes,  because  an  axial  pencil 
is  cut  by  a  plane  in  a  fiat  {>eitcit 

The  number  of  elemedts  in  the  tow,  in  the  flat  pencil,  and  in  the 
axial  pcnbil  is,  of  cacHt,  infinite  and  indefinite  tdo,  but'tfae  same  in 
all.  This  number  m^y  be  defB]ted  by  » .  Then  a  plane  contains 
00*  points  and  as  many  lines.  To  see  this,  take  a  nat  pencil  m  a 
plane.  It  contains  00  lines,  and  ^h  line  contain^  <o  points,  whilst 
each  point  in  the  plane  lies  on  one  of  thesfi  lines.  Similarly,  in  a 
plane'  each  line  cuts  a  fixed  line  in  a  ptnnt.  But  thi«  line  is  cut  at 
e&ch  point  by  to  Knea  and  contains  «  points  ;  hence  there  are 
lines  in  a  plane. 

A  pencil  in  space  contains  as  many  lines  as  a  plane  contains 
points  and  as  many  planes  as  a  plane  contains  Rnes,  for  any  plane 
cuts  the  pencil  in  a  field  of  points  and  lines.  Hcnce.a  pencil  coiB>- 
tains  00*  WKS  and  «*  planes.  The  field  and  the  pencil  we  two 
dinausionB. 

To  count  the  number  of  points,  in  space  we  observe  that  each 
point  lies  on  some  tine  in  a  pencil.  But  the  pendl  oontains 
tines,  and  each  line  »  points;  hence  space  contains  «o*  points. 
Each  plane  cuts  any  fixed  plane  in  a  line.  But  a  plane  contains 
w'Hnes, -and  throiqih  each  pass  oe  planes;  thsrefore  ^ace  amtains 
w^planea. 

Hence  space  contains  as  many  planes  as  points,  but  it  contains 
an  ii^ite  number  of  times  more  lines  tiian  points  or  planes.  To 
count  them,  notice  that  every  line  cuts  a  fixed  i^ne  in  ode  poinc. 
But  CO  ■  lines  pass  through  each  punt,  and  thece  are  oo  ■  pointe  in  the 
plane.  Hence  there  are  lines  in  space.  The  spice  ef  poitUs 
and  planes  is  cf  time  dimenaiMs,  biU  He  space  of  ttmes  it  iff  fem 
dimertsi^ns. 

A  field  of  points  or  lines  contains  an  infinite  number  of  rows  and 
flat  pencils ;  a  pencil,  contains  an  infinite  numlM:  of  flat  pencUs 
and  of  axial  pencils;  space  contains  a  triple  infinite  number  of 
pencils  and  of  fields,  «>  <  rows  and  axial  pencils  and  «>  \  flat  pencils — 
or,  in  other  words,  each  point  is  a  centre  of  oi '  flat  pencils. 

§  7.  The  above  enumeration  allows  a  classiftcation  of  figurw. 
Figures  in  a  row  consist  of  groups  of  points  wily,'  and  figures  in 
the  flat  or  axial  pencil  consist  of  groups  of  lines  or  planes.  In  the 
plane  we  may  draw,  polygons;  and  in  the  pencil  or  in  the  point, 
solid  angl^,  and  so  op.  '' ' 

We  may  also  d^tinguish  the  different  measurements.  We  have — 

In  the  row,  length  of  segment; 

[a  the  flat  pencil,  angles ;  . 

In  the  axial  pencil,  dihedral  angles  between  two  planes; 

In  the  plane,  areas; 

In  the  pencU.  solid  angles; 

In  the  apace  of  points  or  plane^,  volumes.  ■  . 
Segments  op  a  Line 
$  8.  Any  two  points  A  and  B  in  space  determine  on  thellne  through 
them  a  finite  part,  which  may  be  considered  as  being  described  By 
a  point  moving  from  A  to  B.  This  we  shall  denote  by  AB,  and 
distinguish,  it  from  BA,  which  is  supposed  as  being  described  by  a 
point  moving  from  B  to  A,  and  hence  in  a  direction  or  ?n  a  "  sense  " 
opposite  to  AB.  Such  a  finite  line,  which  has  a  definite  sense,  we 
shall  call  a  "  segment,"  so  that  AB  and  BA  denote  different  segments, 
which  are  said  to  be  equal  in  length  but  of  opposite  sense.  "Tbe  one 
sense  is  often  called  positive  andthe  other  negative.  " 
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In  introdudap  the  word  "eease  "  (or  direetKMt>ia  aUne«'W>^  have 
the  word  direction  reserved  for  direction  of  the  line  itself,  io  that 
different  Unes  have  idifferent  diiectioDB,  uolew  they  be  parallel, 
whilst  ineachUneweiiaveapoNtivcaiidiWEativeseiiae. 

Wb  miy  afao  aa^,  with  Clifford,  that  AB  denotes  the  "  step  "  of 
going  ftrom  A  toB. 

1 9.  II  we  hwve  thice  points     B,  C  in  a  line  (fig.  3),  the  step  AB 
will  bring  us  from  A  to  B.  and  the  step 
A.         ja  r  from  B  to  C.   Hence  IxMih  steps  are 

■■'i  -1  '  t  equivalent  to  the  one  step  AC.  This  is 
expressed  by  aaviiu'  that  AC  ia  the 
"  sum  "  of  AB  and  BC ;  in  synd>ols — 

AB+BC-AC, 

where  account  is  to  be  tal^  of  the 
B  sense. 

'~  This  equation  is  true  whatever  be  the 
pontioo  of  the  three  points  on  the  line. 
As  a  special  case  we  have 

,  .       .  AB+BA-o,  (0 

and  similarly 

AB+BC+CA=o,  (a) 
which  again  is  true  for  any  three  points  in  a  tine. 
We  furtb«  writs 

AB— BA, 

where  -  denotes  negative  sense. 

We  can^then,  just  as  in  algebra,  change  subtraction  of  segments 
into  addition  by  changing  the  sense,  so  that  AB-CB  is  the  same 
as  AB+(-CB)  or  AB+BC.  A  figure  will  at  once  show  the  truth 
of  this.  The  sense  is,  in  fact,  in  every  respect  equivalent  to  the 
"  algn  "  of  a  number  in  algebra. 

S  10.  Of  the  many  formulae  which  exist  between,  points  in  a  line 
we  shall  have  to  use  only  one  more,  which  connects  the  s^ments 
between  any  four  points  A,  B,  C,  D  in  a  line.  We  have  ' 

BC-BD+DC,  CA=«CD+DA.  AB-AD+DB; 
or  multiplying  these  by  AD,  BD,  CD  respectively,  we  get 

BC  .  AD-BD  .  AD+DC  .  AD=BD  .  AD-CD  .  AD 
CA  .  BD-CD  .  BD+DA  .  BD=>CD  .  BD-AD  .  BD 
AB  .  CD-AD  .  CD+DB  .  CD-AD  .  CD-BD  .  CD. 

It  will  be  seen  that  the  sum  of  the  r^iltt-hand  aides  vaniahes,  hence 
that 

BC  .  AD+CA  .  BD+AB  .  CD«=o  (3) 

for  any  four  points  on  a  line. 

§  II.  If  C  IS  any  point  in  the  line  AB,  then  we  say  that  C  divides 
the  s^^ent  AB  in  the  ratio  AC/CB,  account  being  taken  of  the 
sense  of  the  two  segmeiris  AC  anu  CB.  If  C  lies  between  A  and  B 
the  ratio  is  positive,  as  AC  and  CB  have  the  same  sense.  But 
C  lies  without  the  segment  AB,  i.e.  if  C  divides  AB  externally,  then 

the  ratio  is  negative. 

O  A  M  B   P  To  see  how  the  valne  of 

"I    I         "  I  '  *"   '  this  ratio  changes  with 

Fig.  3.  C,  we  will  move  C  aloi% 

the  whole  line  (fifc  3), 
wliilat  A  and  B  remain  find.  If  C  lies  at  the  point  A,  then  AC— O, 
hence  the  ratio  ACKi^B  vanishes.  As  C  moves  towards  B,  AC 
increases  and  CB  decreases,  so  that  our  ratio  increases.  At  the 
middle  point  M  of  AB  it  assumes  the  value  +1,  and  then  increases 
till  it  reaches  an  infinitely  large  value,  when  C  arrives  at  B.  On 
passLiuc  beyond  B  the  ratio  becomes  negative.  If  C  is  at  P  we  have 
AC -AP-AB+BP,  hence 

AC   AB  ,  BP  AB 

In  the  last  ex|»easion  the  ratio  AB:BP  is  positive,  has  its  greatest 
value  00  when  C  coincides  with  B,  and  vanishes  when  BC  becomes 
infinite.  Hence,  as  C  moves  from  B  to  the  right  to  the  point  at 
infinity,  the  ratio  AC :CB  varies  from  — xto— i. 

If,  on  the  other  huid,  C  is  to  the  left  of  A,  say  at  Q,  we  have 

AC-AQ=AB+BQ-AB-Q6,  hence^-^-i. 

Here  AB  <0B,  hence  the  ratio  AB  :QB  is  positive  and  always 
leas  than  one,  so_  that  the  whole  is  negative  and  <i.  If  C  is  at 
the  point  at  infinity  it  ia  — i,  and  then  increases  as  C  moves  to  the. 
right,  till  for  C  at  A  we  get  the  ratio  —  o.  Hence — 

"  As  C  moves  along  the  line  from  an  infinite  distance  to  the  left  to 
an  infinite  distance  at  the  right,  the  ratio  always  increases;  it  starts 
with  the  value— I,  reaches  o  at  A,  +1  at  M,  coat  B,  now  changes 
sign  to— 00  ,  and  increases  till  at  an  infinite  distance  it  reaches 
^in  the  value— I.  It  assumes  therefore  all  possible  values  from 
—00  lo+<x)^and  each  value  only  once,  so  that  not  ordy  does  every 
position  of  C  determine  a  definite  value  of  the  ratio  AC  :CB,  but  also, 
conversely,  to  every  positive  or  negative  value  of  this  ratio  belongs  one 
sinele  Point  in  the  line  AB. 

{Remions  between  segments  of  lines  are  interestiiw  as  showing  an 
application  of  algebra  to  geometry.  The  gene«8  of  such  relations 


f n>m  algfAnaic  idea^ties  is  very  sisaple.  For  example,  if  a,  A,  c,  x 
be  any  four  quantities,  then 

a  .  b  . 

 e   ■  K 

(c-a)(c-i)(3C-c)'(*-o)(K--*H*-«>* 
this  may  be  proved,  cumbrously,  by  multi[)lying  up,  or,  simply,  by 

'   '  ;  idenWy  into  partial 


the  right-hand  member  of  the  identny  i 
fractions.  fJow  take  a  Hne  ABCDX,  and  let  AB=a,AC=&,  AD-c, 
AX-x.  Then  obviously  (o-fr)  =AB-AC  — BC,  pa^g  regard 
to  ngns;  (a^)-AB-AD-DB.  and  so  on.  Substitutii^  these 
values  in  the  identity  we  obtain  the  fbllomi^  rdation  ooimectii^ 
the  segments  formed  oy  five  points  on  a  Une  : — 

AB  AC        ,        AD  AX 

BC .  BD .  BX+CD .  CB .  CX+DB .  DC .  DX"BX .  CX .  DX' 
Conversely,  if  a  metrical  relation  be  given,  its  validity  may  be 
tested  by  reducing  to  an  algebraic  equation,  which  is  an  identity 
if  the  relation  be  true.  For  example,  if  ABCDX  be  five  ot^near 
pc^nts,  prove 

AD  .  AX  ,  BD  .  BX  .  CD  .  CX  , 
AB  .  AC  +  BC  .  BA+CA .  CB 

Clearing  of  fractions  by  multiplying  throt^hout  by  AB  .  BC  .  CA, 
we  have  to  prove 

-AD.AX.BC-BD.BX.CA-CD.CX.AB-AB.BC.CA. 

Take  A  as  origin  and  let  AB — a,  AC — b,  AD — e,  AX  — x.  Subatitutii^ 
for  the  s^ments  in  terms  of  a,  6,        we  obtain  on  simplificadoii 

a'b-ab^  =-o6'+<^ J,  an  obvious  identity; 

An  alternative  method  of  testing  a  relation  is  illustrated  in  the 
following  example:^ — If  A,  B,  C,  D,  E,  F  be  ^  collinear  pinnts, 
then 

AE.AF      .     BE.BF     ,     CE.CF     ,     DE  ■  DF  „ 
AB.AC.AD+BC.  BD.BA+CirCvCCS+bA .  DB  .  DC 
Clearing  of  fractions  by  multiplying  throughout  by  AB .  BC .  CD .  DA, 
and  reducing  to  a  common  ongin  O  (cauling  OA— o,  OB— A,  8cc.\ 
an  equation  containing  the  second  and  lowor  iwwers  of  OA  (—a), 
&c.,  IS  obtained.  Calfing  OA— it  ia  found  that  x— ft,  «— c,  «— 
are  solutions.   Hence  the  quadratic  has  three  roots;  consequently 
it  is  an  identity. 

The  relations  connecting  five  points  wliich  we  have  instanced  above 
may  be  readily  deduced  from  the  six-point  relation;  the  first  by 
takmg  D  at  infinity,  and  the  second  by  taking  F  at  infinity,  and  thea 
making  the  obvious  permutations  of  the  points.] 

PROJBCTIMf  AND  CrOSS-RaTI09 
S  12.  If  we  join  a  point  A  to  a  point  5,  then  the  point  where  the 
line  3A  cuts  a  fixed  plane  r  is  called  the  projection  of  A  on  the 
plane  X  from  S  as  centre  of  projection.  If  we  have  two  planes  w 
and  r'  and  a  point  S,  we  may  project  even"  point  A  in  t  to  the 
other  plane.  If  A'  is  the  projection  of  A,  then  A  is  also  the  pro* 
jcction  of  A',  so  that  the  r»ations  are  reciprocal.  To  every  figure 
m  r  we  get  as  its  projection  a  corresponding  figure  in  w^.  ^ 

We  shall  determine  such  properties  of  figures  as  rem^n  true  for 
the  projection,  and  which  are  called  projective  properties.  For  this 
purpose  it  will  be  sufficient  to  consider  at  first  only  constructions  In 
one  plane. 

Let  us  suppose  we  have  given  in  a  plane  two  lines  p  and  p'  and  « 
centre  S  (fig.  4) ;  we  may  then  project  the  points  in  p  from  S  to  ^< 


Fig.  4. 


Fig;  ,5:  ■ 


Let  A',  B' ...  be  the  projections  of  A,  B  . . .,  the  point  at  Infinity  fai 
p  which  we  Shan  denote  by  I  will  be  projected  iiito  a  finite  poii^t 
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1^  in vit.  into  the'polwt''«l»ffe  the  paralM  to  p  tbrouffh  S  cuts 
^.  -  Similarly  one  point  J  ia  ^  wUl  be  projected  into  the  point 
J'  at  infinity  in  p^.  This  point  J  b  of  oouxse  Ae  point  wfaete  the 
narallel  to  p'  thKw^h  S  cuts  p.  We  thus  ko  that  every  pcHoc  in  p 
K  OTojected  into  a  migie  pcmit  in^. 

Fig.  5  shows  that  a  s^ment  AB  will  be  projected  into  a  aegwwt 
A'B'which  teiwt  equal  to  it,  at  least  not  as  a  rule;  and 
atoo  that  the  ratio  AC:CB  is  4iot  equat  to  the  ratio 
A'C':C'B'  formed  by  the  projections.  These  ratios 
will  become  eqtral  only  if  p  and  are  parallel,  for 
in  this  case  the  triangle  SAB  ia  afnflar  to  the  trungle 
SA'B'.  Between  three  pcama  in  s  line  and  their  i^ro- 
iections  there  exists  therefore  in  general  no  relation. 
But  between  four  points  a  relation  does  exiat. 

I  13.  Let  A,  B,  C.  D  be  four  points  in  p.  A',  B', 


redodiag  to  a  ecHiiidtai>or^gteJ  ■  There -ore  therefore  fiB^.«iutltfons 
between  three  ookaoWast  hence'  if  one  croB»>ratio  tie  gnea,  the 
remaining  twenty-thrte  are  detenniaate.  Moreover,  two  the 
qoanttttea  X,  /f ,  r  ai*  pbsitive,  and  the  lemaimi^  one  o^tlvab 

The  following  icheifce  ahotn  the  tw«iuy4our  croaa-ratios  eaprcmd 
in' teruM  at  \,  it,  y,]  ■ 


(AB,  CD) 
(BA,  DC) 
(CD.AB) 
DC,  BA) 
'AB,  DC) 
BA,  CD) 
CD,'BA) 
*DC.  A^ ) 
AC,  BD)-] 
BD,AC) 


Pig.  6. 


C  D'^thdr  prelections  in  g^,  then  the  ratio  of  the  two 
tatioB  AC:CB  and  ADiDB  into  which  C  and  D 
divide  the  segAient  AB  is  equal  to  the  corresp(»kding 
expression  between  A',  B',  C,  D'.  In  symbcds  we  have 
AC  AD    A'C  ATf 

This  is  easily  proved  by  aid  of  similar  triangles. 
,  Through  the  points  A  and  B  on  p  draw  pandlels  to^',  which  cut 

the  projecttog  rays  in 
C*  Dh  Ba  and  Ai,  C, 
D|,  as  iodicated  in 
Bs.  6.  The  two  triangles 
ACC»  and  BCCi  will  be 
similar,  as  will  also  be 
the  trianolea  ADDj  and 
BDOi. 

The  proof   is  left  to 
the  reader. 

TTiia  result  is  of  funda- 
mental importance. 

The  expreaaioD 
AC/CB:AD/DB  haa  been 
called  by  ,  Clastea  the 
"  aohannoaic  ratio  of  the 
four  points  A,  B,  C,  D." 
pKifeflsoff  Cl^oid.  pro- 
posed the  shorter  name  of  "  cross-ratta"  We  shall  adapt  the 
latter.  We  have  then  the 

FuNDAUENTAL  Theoreu. — The  cross-ratio  of  Jow  points  in  a 
line  is  e^pud  to  tht  crasa-ratio  <rf  their  projecHans  on  my  otktr  hnt 
which  Hesin  thetaiiu  plane  wiik-it. 

S  14.  BefOTe  we  draw  conclurions  from  this  result,  we  nmst  in- 
vestigate the  meaning  (rf  a  cross-ratio  aomewhat  more  fully. 

If  Tour  points  A,  B,  C,  D  are  given,  and  we  wish  to  form  their 
crosa-ratio,  we  have  first  to  dnioe  them  into  two  groups  of  two^ 
the  points  m  each  group  bei^  taken  in  a  definite  order.  Thus, 
let  A,  B  be.  the  first,  C,  D  tihe  scooad  pair.  A  and  C  beii«  the  first 
points  in  eaoh  pair.  The  cross  gatio  is  then  the  ratio  AC:CB 
divided  by  AD  :DB.  This  wUl  be  denoted  by  (AB,  CD),  so  that 

(AB.CD)=^:^. 

.  This  Is  easily  remembered.  In  order  to  write  it  out,  make  first 
the  two  lines  for  the  fractions,  and  put  above  and  below  these 

A  A 

the  letters  A  and  B  in  their  places,  thus, and  then  fill 

tip,  crosswise,  the  first  by  C  and  the  other  by  D. 

$  15.  If  we  take  the  points  in  a  different  order,  the  value  of  the 
cross-ratio  will  change.  We  can  do  this  in  twenty-four  diSerent 
ways  by  forming  all  permutattons  of  the  letters.  But  of  these 
twenty-four  cross-ratios  groups  of  four  are  equal,  so  that  there  are 
r^ly  only  six  different  ones,  and  these  ax  are  recqvocahi  in  pairs. 

We  have  the  following  rules : — 
-  'I.  If  in  a  crose-tatio  tiie  two  groups  be  intMChaf^ed,  its  vdue 
remains  unaltered,  ix. 

'    ,  (AB,CD)  =  (CD,AB)  =  CBA.DC)  =  CDC,BA). 

■  11.  'If  in  a  cross-ratio  the  two  pcunts  bdonging  to  one  of  the  tw6 
groups  be  interchanged,  the  cross-ratio  changes  into  Its  reci{aocal,  «■«. 

■  (AB,  CD)  -  i/(AB,  DC)  -  i/(BA,  CD)  -  i/CCD,  BA)  =  i/CDC,  AB). 

■  Prom  I.  and  II.  we  see  that  eight  cross-ratios  are  associated  with 
(AB,  CD). 

111.  If  iti  a  cross-ratio  the  two  middle  letters  be  interchaiued, 
the  cross-ratio  a  changes  Into  its  domiJenient  i  t.a.  (AB,  CD)- 
1-^(AC,  BD).  ,        -.     ,  ■ 

[5  16.  If  X  =  (AB,  CD),  f»-(AC,  DB),  f«(AD,  BC),  then  X,  it,-  y 
find  their  redp^cals'  i/X,  i/m,  t/r  are  the  values  tA  the  total  aumber 
(tf  twenty-four  croes-ratks.  Moreover;  X,  it,  v  arecoaneeted  by  the 
relations 

x-i-iAt=M+i/»'=**+iA=~W=i; 
tiiis  propontioft  may  be  proved  by  snbstj^uting  for  X,  p,  r  and 


I-M 


iKi-tt) 


ifH-") 


(AC.DB)I 
(BD.CA) 
(CA,  BD) 
(DB,  AC) 
(AD,  BC)1 
(BC,  AD)  I 
(CB.  DA)  f 
(DA,  CB)J 
<AD,  CB)i 
H3C,DA^i 

(DA.  BC)  J 


1/(1 -X) 


(X-l)A 


W(m->). 


\ 


S  17,  If  one  (A  the  points  tA  which  a  cross-ratio  is  formed  is  the 
pomt  at  infinity  in  the  line,  the  cro*s-ratio  changes  into  a  sunple 
ratio.  It  is  convenieot  to  let  the  point  at  infinity  occupy  .the  last 
place  in  the  symbolic  expression  for  the  cross-ratio.  Thus  if  I  is  a 
point  at  infinity,  we  have  (AB,  CI)  —  —  AC/CB,  becat»eAI:IB-'— i. 

Every  conutaon  ratio  Of  three  points  in  a  line  may;  thus  be  ex- 
pressed as  a  crosMHtio,  by  adding  the  point  at  infinity  t*  thefi;roup 
of  poiiitB. 

Haruonic  Ranges 
I  18.  If  the  points  have  special  positions,  the  cross-iutjos  may 
have  such  a  value  that,  of  the  six  different  ones,  two  and  two  become 
equal.    If  the  first  two  shall  be  equal,  we  get  \^ip<,  or  X*  =  i, 
X=*i, 

If  we  take  X--I-I,  we  hive  (AB,  CD)  =1,  or  AC/CB-AD/DB; 
that  is,  the  points  C  and  D  ooindde,  provided  tbat  A  and  B  are 

different. 

■  If  we  take  X=-i,  so  that  (AB,  CD)  =  -i,  we  have  AC/CB  = 
— AD/DB.  Hence  C  and  D  dimde  AB  internally  and  externally  in  the 
same  ratio. 

The  four  pmnts  are  ih  this  case  said  to  be  harmonic  points,  and 
C  and  D  are  said  to  be  harmonic  conjugiUes  with  regard  to  A  and  B. 

But  we  h^ve  also  (CD,  AB)  =•  —  t,  so  that  A  and  B  are  harmonic 
conjugates  with  regard  to  C  and  D. 

The  pdncipal  property  of  harmonic  points  is  that  their  cross-ratio 
remains  unaltered  if  we  interchange  the  two  points  belonging  to  one 
pair,  viz. 

(AB,  CD)  =  (AB,  DC)  -  (BA,  CD). 
For  four  harmonic  pcnnts  th»  ax  crosa-catios  become  equal  two 

and  two: 

Henoe  if  we  get  four  points  whose  croM-ratio  ia  a  or  i»  thm  tfacw 
are  harmonic,  but  not  arranged  so  that  cDoiugatea  am  paired.  K 
this  is  the  case  the  croas-ratio    —  I. 

{  19.  li  we  equate  any  two  of  the  above  six  values  of  the  crosa- 
raUoa,  m  get  either  X— z,  o,  ».  or  X«— z,  i,  or  dse  X  becomes 
a  root  of  the  equatioa  X4-i  ••0,  that  isi  an  fanagjcary  cube  root  <rf 
—  J.  In  thia  case  the  six  ^uee  become  three  and  three  equal,  so 
that-only  two  different  values  remain.  This  case,  thoiiKh  impcrtant 
in  the  theory  o£  culnc  curves,  b  for  onr  pw^ioaea  aT-no  iritoest, 
whilst  hamonic  pointsare  all^nnportant. 

$  20.  From.the  definttioa  of  harmonic  points,  and  by.aid.of  1 11, 
the.foUowtngpreiierties  are  eabily  deduced. 

If  C  and  D  arD'hannoolo  cniiugatfls  with  regard  to  A  and  B* 
then  one  <A  them  lies  iiu  the  other  without  AB;  it  is  impossttile 
to  move  from  A  to  B  without  pasat^  either  throufi^  C  or  throuj^h 
D;  the  one  blocks  the  finite  way.  the  Other  the  way  throu^  in- 
finity. '  This  is  ei^iressed  by  saying  A  and  B  are  "separatedi  "  by 
C  and  D. 

For  ievery  position,  of  C  thare  will  be  aae.ai^*<only  one  point 
D  wfaadi  is  its  hamonic  coiijagBte'  with  renrd  to  any  point  pair 
A,B. 

If  A  and  B  are  different  poiatB,  and  if  C  coincides  \nth  A  or  B, 
D  does.  But  i£-A  and  B  coincrde,  one  of  the  paints  0  oriD,  tying 
between  them,  cobcidesiwith  them,  andtlie:other  ikiay  be  anywhere 
in  tibe  line.  It  follows  .thaty  of  four  haenutnic  conjugates  two 
coimide,  then  a  third  coincides  with  them,  and  the  fourA  may  be  any 
poimiin  the  line." 

If  C  is'the  middle  pi^C  between  A  aad  B,,  then  D  is  the'pouit  at 
infinity;  for  AC:CB<--t-i,  hence  AD:DB  nmst  be>.hquU Co -^n 
FAa'AfltrNMiM<>£om*ii0ade  irf-^  Ipoini  at  injimiy  in  m  -Kn^-with  regard 
totwapoints  A^  B  9s  the -middle  point  of  AB.  1 

Thifc  ibi»etaat  property  gives  a  firet  example  bow  rndtric  pro- 
perties are  connected  with  jwhjectiTe  ones. 

{•^  au  iOarmtme  pmpniias  if  th*:eOii^ltlk-putirifym^ 
ran^ 
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A-fiffure  Conned  by  (ma  tinesi  in  a  plaoe  t»  cafled  a  complete  0tadri~ 
lateraf,  or,  Obiter,  a  four-side.  The  four  aides  meet  ia  six  pCMnte. 
named  the  "  vertices,  which,  may  be  icnned  by  three  lines  (other 
than  the  sides),  named  the  "  diagonals  '  or  "  harmonic  lines."  The 
diagonals  enclose  the  "  harmonic  trianxle  <A  the  quadrilateral."  In 
fig.  7,  A'B'C.  B'AC,  CAB,  CBA  ar«  the  sides,  .  A»A%  B,B'.  C.C' 


Fig.  7. 


Fi(i.  8. 


the  vertices,  AA',  BB',  CC  the  harmonic  lines,  and  a/Jy  the  harmonic 
triangle  of  the  quadrUateral.  A  Bgvre  forhied  by  four  coplanar 
points  is  named  a  com^te  guadrangle,  or,  shorter,  a  four-point. 
The  four  points  may  be  joined  bjr  stx  lines,  named  the  "  sides," 
which  intersect  in  three  other  pcnnts,  termed  the  "  diagonal  or 
harmonic  points."  The  harmonic  points  are  the  vertices  of  the 
"  harmonic  triangle  of  the  complete  quadrangle."  In  fig.  8,  AA', 
BB'  »re  the  points.  AA'.  BB',  A'B',  B'A.  AB.  8A'  are  the  sides, 
L.  M,  N  are  the  diagonal  points,  and  LMN  is  the  harmonic  triangle 
of  the  Quadrangle. 

The  .naiTiaomc  property  of  the  complete  quadrilatccal  is:  Any 
diagooial  or  harmonic  line  is  harmomcally  divided  by  the  other 
two;  and  of  a  complete  quadrai^te ;  The  angle  at  any  harmonic 
point  is  divided  harmonically  by  the  joins  to  the  other  harmonic 
points.  To  prove  the  first  theorem,  we.  have  to  prove  (AA', 
mB',  7a),  (CC',  ^)  areharmonic  Conuder  the  cross-ratio  (CC,  am. 
Then  projecting  from  A  on  BB'  we  have  A(CC',  ajS)  =»A(B'B,  «7). 
Projecting  from  A'  on  BB',  A'(CC,  ^1=A'(BB',  07).  Hence 
(B'B,  «y)  =  (BB',  07),  i.e.  the  cross-ratio  (BB',  «y}  equals  that  <rf  its 
reciprocal;  hence  the  range  is  harmonic. 

TTie  second  theorem  states  that  the  pencils  L(BA,NM),M  CB'A,LN) , 
N(BA,  LM)  are  harmonic.  Deferring  the  subject  of  harmonic  pencils 
to  the  next  section,  it  will  suffice  to  state  here  that  any  transversal 
intersects  an  harmonic  pencil  in  an  harmonic  range.  Consider  the 
pencil  L^A,  NM),  then  it  is  sufficient  to  prove  (BA',  NM'^  is  har- 
monic. This  follows  from  the  previous  theorem  by  considenng  A'B 
as  a  diagonal  of  the  quadrilateral  ALB'M.J 

This  property  of  the  complete  quadrilateral  allows  the  sdution 
of  the  problem :  '  , 

To  construct  the  harmotUe  amjuffUe  D  ft)  a  point  C  tmft  regfxed  to  two 
given  points  A  and  B. 

Through  A  draw  any  two  Unes,  and  throu^,  C  one  cutting  the 
former  Iwo  in  G  and  H.  Join  these  points  toB,  cutting  the  former 
two  lines  in  E  and  F.  The  point  D  where  EF  cuts  AB  will  be  the 
harmonic  conjugate  required. 

This  remarVable  construction  requires  nothit^  but  the  drawing 
of  Imes,  and  is. therefore  independent  of  measurement.  In  a  sinular 
manner  the  harmonic  conjugate  of  the  line  VA  for  two  tines  VC, 
VD  is  constmcted  with  tne  aid  tA  the  property  ci  the  oomplete 
quadrai^le. 

%  22.  Harmonic  Pencils. — The  th^ny  of  cross-ratios  may  be  ex- 
tended from  points  in  a  row  to  lines  in  a  flat  pencil  and  to  planes  in 
an  axial  pencil.  We  have  seen  (fi  13)  that  if  the  Unes  which  join  four 
points  A.  B,  C,  D  to  any  point  S  be  cut  by  any  other  line  in  A',  B',  C, 
D',  then  (AB,  CD) -(A'B',  CD').  In  other  words,  four  Hnes  in  a 
flat  pencil  ane  cut  by  every  other  line  in  four  points  whose  cross-ratio 
iaccMistant. 

Definition. — By  the  cross-ratio  of  four  rays  in  a  flat  pencil  is 
meant  the  cross-ratio  of  the  four  points  in  wiiich  the  rays  are  cut 
by  anv  line.  If  a,  b,c,dbe  the  lines,  then  this  cross-ratio  is  denoted 
by  {ab,  cd). 

£]^m/M>ff.~By  the  cross-natio  ot  four  [Janes  in  an  axial  pencil 
is  understood  the  cross^atlo  of  the  four  points  in  whidi  any  line 
cuts  the  planes,  or,  what  is  the  same  thing,  the  cross-ratio  of  the 
four  rays  in  which  any  plane  cuts  the  four  i^anes. 

In  order  that  this  definition  may  have  a  meanine,  it  has  to  be 
proved  that  all  lines  cut  the  pencil  in  p(»nts  which  nave  the  same 
cross-ratio.  This  is  seen  at  once  for  two  intersectit^  lines,  as  their 
plane  cuts  the  axial  pencil  in  a  flat  pencil,  which  is  itself  cut  by 
the  two  lines.  The  cross-ratio  of  the  four  points  on  one  line  ts 
therefore  ^oa)  to  that  on  the  other,  and  equal  to  that  of  the  four 
rays  in  the  flat  pencil. 

If  two  non'intersectiiw  lines  P  and  y  cut  the  four  planes  in  A,  B, 
C,  D  and  A',  B',  C,  D  ,  draw  a  line  r  to  meet  both  p  and  .0,  and 
let  this  line  cut  the  planes  in  A',  B',  C,  D'.  Then  (AB,  CD)- 
(A'B',  CD'),  for  each  is  equal  to  (A'B',  CD'). 

§  33..  We  vaay  now  also  estend  the  notion  of  harmonic  elements, 


i)e^ni(Kmr-Four  iftys  in  a  ^t  oe*Gil^a<Kl  four  places  in  an  axi^ 
penal  are  said  to  be  harmonic  if  tbeir  cnoss-ratio  equal&-i>  that.ia, 
if  they' are  cut  by  a  line  in  four  harmonic  points.  '  • 

'  If  we  understand  by  a  "  median  line  "  of  a  triangle  a  line  whicb 
joins  a  vertex  to  the  middle  point  of  the  c^posite  side,  and  by  a 
''median  line!'-  of  a  parallel<^ram  a^  line  joimi^  middle  points  <^ 
opposite  sides,  we  set  as  special  cases  of  the  last  theory; 

The  diagonals  amdpiediaitkaestifii  paretUoptmform  en  hormoitie 
pencil;  and 

'  At  a  vfrtex  of  any  trkm^y  ihg  two  sides,  Ou  mtdiitm  Nm,  md  A$ 
Une  paraiid  to  (he  base  form  an  harpMnc  pencil. 

Taking  the  parallelt^ram  a  rectangle,  or  Uie  triangle  isosceles, 
we  Ret : 

Any  two  lines  and  the  bisections  of  their  angles  form  an  harmonic 
pencil.  Or : 

In  an  harmonic  pencil,  if  two  copiugfite  rays  are  perpendicular, 
then  the  olker  Hoo  are  ^nmy  incUuiea  fo  them;  and,  conversely,  if 
one  ray^  bisects  the  asitfe  b^mttn  conjugate  rayti  it  is  perpendicuiar-  §0 
■  its  conjugate. 

TMs  connects  jperpradiculari^  and  bisection  of  angles  with 

projective  properties. 

§  24.  We  add  a  few  theorems  and  pitjblems  which  are  eaaly  prpved 
or  solved  by  aid  of  harmonics. 

An  harmonic  pencil  is  cut  by  a  line  paranel  to  one  of  its  rfcys  in 
three  equidistant  points. 

Through  a  {[iven  point  to  draw  a  line  such  that  the  segment 
determined  on  it  by  a  given  angle  is  bisected  at  that  point. 

Having  given  two  parallel  fines,  to  bisect  on  either  any  given 
segment  without  using  a  pair  of  compasses. ' 

Having  given  in  a  line  a  segment  and  its  middle  point,  to  draw 
through  any  eiven  point  in  the  plane  a  line  parallel  to  the  given  lirw. 

To  draw  a  Tine  which  joins  a  given  point  to  ^e  intersection  of  two 
given  lines  which  meet  off  the  drawing  paper  ^y  aid  of  %  2I). 

CORKESPONDENCE.  HOMOGRAVHIC  AND  PeRSFECTIVE  RANGES 
§  25.  Two  rows,  p  and  p',  which  are  one  the  projection  of  the 
other  (as  in  fig.  5).  stand  in  a  definite  relation  to  each  other,  char- 
acterised by  the  following  properties. 

'  I.  To  each  point  in  either  corresponds  one  point  in  ffte  other;  that 
is,  those  points  aie  said  to  correspond  which  are  projections  of  one 
another. 

3;  The  cross-raHo  of  any  four  points  in  one  equals  that  of  the  corre- 
sponding Points  in  the  other.     -  ■  •■ 

3.  Tm  lines  joining  corresponding  points  all  pass  through  the  sami 
potnt. 

;  If  we  suppose  cwresponding  pmnts  marked,  and  the  raws  broi^ht 
into  any  other  position,  then  tne  lines  jtriiiintt  oorremonditw  points 
will  no  knqrer  meet  in  a  common  point,  and  henoe  the  third  of  the 
above  properties  will  not  hold  any  longer;  but  we  have  still  a 
cone^Mndence  between  the  pmnts  in  the  two  rows  possessing  the  first 
two  ptoperties.  Such  a  correspondence  has  been  called  a  one-one 
correspondence,  whilst  the  two  rows  between  which  such  correspond- 
ence has  been  established  are  said  to  be  projective  or  homegraphic 
Two  rows  which  are  each  the  projection  of  the  other  are  therefore 
projecUoe.  We  shall  presently  see,  also,  that  any  two  projective 
rows  may  always  be  placed  in  such  a  position  that  one  appears  as 
the  projection  of  the  other.  If  they  are  in  such  a  position  the  rows 
are  said  to  be  in  fterspective  position,  or  simply  to  be  in  perspective. 

§  26.  The  notion  of  a  one-one  correspondence  between  rows  may 
be  extended  to  flat  and  axial  pencils,  viz.  a  fiat  pencil  will  be  said 
to  be  projective  to  a  flat  pencil  tf  to  each  ray  in  the  first  corresponds 
one  ray  in  the  second,  and  if  the  cross-ratio  of  four  rays  in  one  equals 
that  of  the  corresponding  rays  in  the  second. 

Similarly  an  axial  pencil  may  be  projectiTe  to  an  axial  pencil. 
But  a  flat  pencil  may  also  be  projective  to  an  axial  pencil,  or  either 
pencil  may  be  projective  to  a  row.  The  definition  is  the  same  in  each 
case:  there  is  a  one^me  correspondence  between  tlie  elements,  and 
four  elements  have  the  same  cross-ratio  as  the  conesponding  ones. 

§  27.  There  is  also  in  cacb  case  a  special  position  which  m  called 
perspective,  viz. 

I.  Two  pnriective  rows  are  perspective  if  they  lie  in  the  same 

plane,  and  if  the  one  row  is  a  projection  of  the  other. 

3.  Two  projective  flat  pencils  are  perspective — (l)  if  they  lie  in 
the  same  plane,  and  have  a  row  as  a  common  section;  (2)  if  they 
He  in  the  same  pencil  (in  space),  and  are  both  sections  of  the  iime 
axial  pencil;  (3)  if  they  are  in  space  and  have  a  row  as  commo.n 
section,  or  are  Doth  sections  of  tne  same  axi^  pencil,  one  of  the 
conditions  involving  the  other. 

3.  Two  projective  axial  penc^,  if  their  axes  meet,  and  if  they 
have  a  flat  pencil  as  a  common  section. 

.  4.  A  row  and  a  projective  flat  pencil,  if  the  row  is  a  secti<)n  of  the 
pencil,  each  point  lying  in  its  corresponding  line. 

5.  A  row  and  a  projective  axial  pencil,  if  the  row  is  a  sectiott'of  the 
pencil,  each  point  lyihg  in  its  eorre^>oadin^  line. 

6.  A  flat  and  a  projective  axial  pencil,  if  the  former  is  a  seotioo 
of  the  other,  each  ray  lyii^  in  its  corresponding  plane. 

That  in  each  case  the  correspondence  established  by  the  position 
indicated  is  such  as  has  been  called  projective  follows  at  once  from 
the  deflnition.  It  is  not  so  evident  that  Hie  perspective  position  may 
always  be  obtained.  We  AbaU,  show. in  §  30  this  for  .the  first  thtipe 
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VBOi  Pint.  lK>wever«weiluiUgivettfenrthCDi9^lvlMcjb.f^^ 
the  general  corteqioodcBcei  oot  to  the  perspective  popiftiiM. 

}  36.  Tvo  rotis  or  pencUf,  fiat  «r  axipl.  whtek  am  projeckM  to  a, 
third  MV  pr<^j«awe  ta  Mck  otiur;  tbis  folkHMAt  -oace  Uon  the 
de&nitiOM.  .  ■  .  .  . 

1 3Q.  If  Into  rums,  or  Am  penais,  mther  iat  or  oxmA  «r  a/0V  ana-  d 
ptncil.  be  pTojeetipe,  vie  may  atsume  to-,  ai^  tkr«e  atem*»ts  w  tJu-pne 
Ae  U»te  corr^pondinftlemmtt  in,  the  ctkutt  «*d  tkuntk^forrofpimdeHoe 
u  uniquely  determined.  - 

For  if  in  two  projective  rows  we  asituae  that  the  poyits  A,  B,  O 
in  the  first  cormpood  to  the  gtvea  pmnu  A',  B',  C  in  the  second, 
then  to  ai^  fourai  point  D  u  the  best  will  oocrespwid  a.  punt  D 
in  tibe-eeooM*  «>  that  1 '  ' 

(AB;  OD)  -  (A'B'.  C'D%i 

But  there  is  only  one  point,  D',  whlcti  makes  the  cn»s-ratI6 
<A'B',  CD*)  equal  to  the  riven  number  (AB,  CD). 

llie  same  reasoning  holds  in  the  other'cases. 

}  30.  If  two  rows  are  perspective,  then  the  line*  Joining-  corre- 
sponding points  an  meet  fn  a  point,  the  centr?  i3f  projection;  and 
the  ooint  ia  which  the  two  bases  of  the  rows  intertect  «*  a  pwtft 
in  tnfi  first  row  cdnddes  with  its  correspoading  point  ia  the 
^epoDd. 

This  follows  from  the  definition.  The  convstse  aJao  kql^ 
viz. 

If  two  projeetive  rows  have  such  a  position  thai  one  poini  tM  the  o^ 
coincides  with  its  corresponding  point  in  the  other,  thin  th«y  are  per- 
spectiee,  that  is,  the  lines  joining  corresponding  points  aii  pass  througfi 
a  common  point,  and  fyrm  a  fiai  pencil. 

For  let  A.  B,  C,  D  ...  be  points  in  the  ofje,  dod  A',  B',  C, 
D'  .  .  .  the  corresponding  points  in  the  other  row,  aixl  lot  A  wmMe 
to  coincide  with  its  correspondinK  point  A'.  Let  S  be  the  point  where 
the  Maes  BB'  and  CC  meet,  and  let  us  j<Hn  S  to  tbe^nt  D  in  the 
first  row.  This  line  wilt  cut  the  second  row  in  a  pout  D',  so  that 
A,  Bi  C,  D  are  proiected  from  S  into  the  points  A,  B',  C,  t>'.  The 
cross-ratio  (AB,  CD)  is  therefore  equal  to  (AB',  C'D'),  andiwJhypo- 
thesiBitisequal^o  (A'B', CD').  Hence (A'B', C'D')-(A'B';C'DO, 
that  is,  D*  IS  the  same  point  as  D'. 

1 31.  If  two  projected  flat  pencils  in  the  same  plane  are  ia  per-* 
spective,  then  the  intersectitms  of  correspoading  unm  fonn  a  row. 
smd  the  line  joinii^  the  two  centres  as  a  line  in  the  first  pencil 
corresponds  to  the  same  line  as  a  line  in  the  second.  Affff  con- 
versely, 

//  two  projecOoe  pencils  in  Ihg  same  plane,  but  with  di^erent  centres, 
have  one  line  m  tfu  one  coincident  wiih  its  corresponding  line  in  the 
other,  thm  the  two  pencils  are  perspective,  that  is,  tke  intersection  of 
corresponding  Unes  lie  in  a  line. 

The  proof  Is  the  same  as  in  $  30. 

}  33.  If  two  ^rdlective  flat  peiidls  in  the  same  pcunt  (pencil  in 
spact),  but  not  m  the  same  planfe,  are  pern)ectiye,  then  the  {^ne^ 
joining  corresponding  rays  alt  {^ass  through  a  (ine  (they  form  an 
axial  pencil),  and  the  line  common  to  the  two  pencils  (in  which 
thdr  i^anes  intersect)  correffiwnds  to  itself.  And  conversdy: — 

If  two  flat  pencils  which  nave  a  common  centre,  but  d^  ngt  lie 
in  a  commdn  plane,  are  placed  so  that  one  ray  in  the  one  ooincides 
with  its  cormpooding  ny  in  the  other,  then  thnr  are  pemTective, 
that  is,  the  pbses  joming  corresponding  lines  «JI.  pass  tnrdqgh  ^ 
line. 

fi  If  two  projective  axial  pencils  are  perspective^  then  the  inter- 
section of  correspondii^  planes  lie  in  a  plane,  and  the  plane  common 
to  the  two  pencils  (in  which  the  two  axes  lie)  .curreqmnds  to  itself. 
And  convereely : —  ,  . 

If  two  projective  ami  pencils  are  placed  In  such  a  position  that  a 
plane  in  vxe  one  coincides  with  its  corresponding  plane,  then  the  two 
pencils  are  perspective,  that  is,  corresponding  planes  meet  in  lines 
which  He  in  a  pCane. 

The  proof  again  is  the  same  as  in  §  30. 

§  34.  These  theorems  relatii^  to  perspective  position  becoiTfe 
illusory  if  the  projective  rows  of  pencils  have  a  common  base.  We 
then  l^ve: — 

In  two  prt^ecdve  rows  on  the  same  line— and  also  in  two  pro- 
jective and  concentric  flat  pendls  in  the  same  plane,  or  in  two 
projective  axial  pencils  with  a  common  a^is — every  element  in  the 
one  coincides  with  its  corresponding  element  in  tne  other  as  soon 
as  three  elements  in  the  one  coindde  With  their  corresponding 
elements  in  the  other. 

Proof  (in  case  of  two  rows). — ^Between  four  elements  A,  B,'C,  D 
and  their  corresponding  elements  A',  B',  C,  D'  exists  the  relation 
(ABCD)  =  (A'S-t^D').  If  now  A',  B',  C*  coindde  respectively  with 
A,  B,  C,  we  get  (AB,  CD)  -  (AB,  CD'i,  hence  D  and  U'  coindde. 

The  last  theorem  mayalsabe  stated  thus>-i:' 

In  two  projective  rows  or  pendls,  which  have  a  common  base 
but  are  not  identical,  not  more  than  twp  dements  in  the  one  can 
coincide  With  their  cotresponding  dements  in  the  dther.  - 

Thus  two  projective  rows  on  the  same  line  cannot  have  more 
^kaiA  two  pairs  of  coinddent  points  unless  evety  point  ctrinddes 
with  its  oorres(!>oncEftg  point. 

It  is  easy  to  oonstract  two  projeMive  rewa  on  the.9ann!Ene, 
wliich'  have  two  pairs  of  oorresponAi^  points  coinetdent.  dUet  the 
points  A,  B,  C  MfKriatab4oBgtng-ti)itii6aa»ibw'aaripApuid*d>A, 


Fig.  9, 


B|,and  C'i^f/o^vftuk^affond,.J!^^  A  an^l  B  comqde  arith  thdr 
corresponding  points,  .but  C  does  not.  I,t )»,  bawevefi  not;  ^ecewaty. 
that  two^  .  such  rows 
have^  twice  a_  point 
ooinctdeat  with  its  cor- 
reaponding  pQintj  it  is 
possible  uiat  this-  hap- 
pens only  once  or  not 
at  all.  Of  this  we  shall 
see  examples  later. 

S  35.  n  two  projective 
rows  or  penciu  _  are  •  in 
perspective  pomtion,  we 
know  at  once  which 
element  in  one  corre- 
spon^ds  to  any  given 
element  in  the  .other. 
If  p  and  q  (fig.  9)  are 
two  projective  rows,  so 
that  K  corre^wnds  to 
Itself,  and  if  we  know 
that  to  A  and  B  in  /» 
correspond  A'  and  B'  in  ^  then  the  point  S,  where  AA'  meets  BB' 
is  the  centre  of  projection,  and  hence,  in  order  to  find  the  point  C' 
corresponding  to  C,  we  have  only  to  poin  C  to  b;'  the  point  C, 
where  this  line  cuts  g,  is  the  point  reqmred. 

If  two  flat  pencils.  Si  and  Sij  in  a  plane  are  perspective  (fig.  lo), 
we  need  only  to  know  two  pairsi  a,  a'  and  b,  b',  of  corresponding 
rays  in  order  to  find  the 
axis  s  of  projection.  This 
bdng  known,^  a  ray  c'  in 
St,  corresponding  to  a  given 
ray  c  in  Si,  is  found  by 
jotaing  St  to  the  point 
where  c  cuts  the  axis  s. 

A  similar  construction 
holds  in  the  other  cases 
of  perspective  fignres.  , 

On  this  depends  the 
solution  of  the  following 
general  mobtem. 

i  36.  Three  pairs  of  cor- 
responding elements  in  two 

grojective  rows  or  i)encitg 
eing  given,  to  determine 
for  any  element  In  one 
the  corresponding  element 
in  the  other. 

We  solve  this  In  the  two  cases  of  two  projective  rows  and  of  two 
projective  flat  pencils  in  a  plane. 

Problem  I.— Let  A,  B.  C  be  Problem  II.—Lct  a,  fr,  c  be 
three  points  in  a  row  i,  A',  B',  C  three  rays  in  a  pencil  S,  a',  6', 
the  corresponding  ptHnts  in  a  the  corresponding  rays  in  a  pro- 
projective  row  j*,  both  beii«  in  a  jective  pendl  S',  berth  bdng  in 
plane;  it  is  required  to  find  for  the  same  plane;  it  is  required  to 
any  point  D  in  y  the  correspond-  find  for  any  ray  d  in  5  the  corre- 
iilg  point  D'  in  s'.  sponding  ray  a'  in  S'. 

Tne  solution  is  made  to  depend  on  the  construction  of  an  auxiliary 
row  or  pencil  which  is  perspective  to  both  the  given  ones.  This  is 
fbund  as  follows : — 

Solution  of  Problem  I. — On  the  line  joining  two  oorrespondii^ 
points,  say  AA'  (fig.  1 1),  take  any  two  points,  S  and  S',  as  centres 
of  _  auxiliary  pencils. 
Join  the  intersection  Bi 
of  SB  and  S'B'  to  the 
intersection  Ci  of  SC 
and  S'C  by  the  line 
Then  a  row  on  si  wilt 
be  pers[>ective  to  s  with 
S  as  centre  of  projec- 
tion, and  to  s"  with  S' 
as  centre.  To  find  now 
the  point  D'  on  s'  cor- 
responding to  a  point 
D  on  y  we  have  only  to 
determine  the  point  Di, 
where  the  line  SD  cuts 
Ji,  and  to  draw  S'Di; 
the  point  where  this  fine 
cuts  y'  wi1I  .be  the  re- 
q-uired  point  ly. 

Proof. — ^The  rows  s 
and  s'  are  both  perspec- 
tive to  the  row  ^1,  beoqie 
they  are  projectiire-  to 
one  another.  To  A,  B, 
C,  D  on  J  airrespond 
Ai,  Bi,  Ci,  D]  on  si,  and 
to  these  correspond  A',  B'v  C,  D'  on  ^; 
corresponding  points  as  required. 


Fig.  10. 


Pio.  II. 


so  that  D  and  IV  are 
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Solntion  of  Prol^  If.— Through  die- iftttraititten' A  of  two 
cormpoodiag  rays  a  and     (fig.  ra),  take  two  Un^  ^  attd  s^,  as 

bases  of  auxiliary  rows.  Let  Si 
be  the  point  where  the  line  bi, 
which  joins  B  and  B',  cuts  the 
line  ci,  which  joins  G  and  C. 
Then  a  piertcil  Si  will  be  per- 
spective to  '  S  '  with  5  as  axis  of 

Srojection.  To 'find  the  ray  d'  in 
'  corresponding  to  ft  given  ray  d 
in  S,  cut  d  'by  s  jtt  D;  project 
this  point  from  St  to  EX  on 
and  yAn  V  to  &.  This  wUl  be 
the  required  ray. 

Proof.— That  the  pencil  Si  ii 
perspective  to  S  and  also  to'  S' 
follom  from  construction.  Td 
the  lines  ai,  bi,  ci,  di  in  Si  corre- 
spond the  fines  a,  b,  c,  dinS  and 
tJie  lines  d',  b',  <f,  S  in  S',  so  that  d 
and  d'  are  corresponding  rays. ' 

In  the  "first  solution  the  two 
centres,  S,  S',  are  any  two  points 
FiG.  13.'  on  a  line  joining  any  two  corre- 

sponding points,  sti  that  the  solii- 
tion  of  the  problem  allows  of  a  great  many  different  constructions. 
But  vfhatever  constnutum  he  used,  the  point  D',  corresponding  to  D, 
must  be  always  the  sanU,  according  to  the  theor;em  in  §  29.  This 
gives  rise  to  a  number  of  theorems,  into  which,  however,  we  shall 
not  enter.  The  same  remarks  hold  for  the  second  problem. 

§  37.  Homological  Triangles. — As  a  further  application  of  the 
theorems  about  perspective  rows  ajid  pencils  we  shall  prove  the 
following  important  theorem. 


Such  triangles  are  said  to  be  homotorical,  or  in  perspective.  1  hti 
triangles  are  "  co-aaiial  "  in  virtue  of  trie  property  that  the  meets  of 
corresponding  sides  are  collinear  and  copolar,  since  the  lines  joining 
corresponding  Vertices  are  concurrent. 

Proof. — Let  a.  b,  c  denote  the  lines  AA',  BB'^  CC,  which  meet  at 
S.    Then  these  may  be  taken  as  bases  of  pi^jecltive  rows,  so  that 
A,  A',  S  on  o  coitespond  to  B,'B',  S  on  b,  and  to  C,  C,  S  on  As 
the  point  S  is  common  to  all,  any  two  of  these  rows  will  be  perspective. 
If  Si  be  the  centre  of  projection  of  rows  b  and  c, 
S»  „  „  „        c  and  c, 

Si  „  M        o  and  6, 

and  if  the  line  %S|  cuts  a  in  Ai,  and  b  in  Bu  and  c  in  Ci'.  then  Ai,  Bi 

will  be  corresponding  points 
in  a  and  b,  both  corresponding 
to  Ci  in  c.  But  o  and  b  are 
perspective,  therefore  the  line 
AiBi,  that  is  SiSa,  joining 
corresponding  points  must 
pass  through  the  centre  of 
projection  St  of  a  and  b.  In 
other  words.  Si,  Si,  Sa  lie  in  a 
line.  This  is  Desargues*  cele- 
brated theorem  if  we  state  it 
thus:— 

Theorem  of  Desargues. — If 
each  of  two  triangles  has  one 
vertex  on  each  of  three  con- 
current lines,  then  the  inter- 
sections of  corresponding  ^des 
lie  in  a  line,  those  sides 
being  called  corresponding  which  are  opposite  to  vertices  on  the 
same  line. 

The  converse  theorem  holds  also,  viz. 

Theorem. — If  the  sides  of  one  triangle  meet  those  of  another  in 
three  points  which  lie  In  a  line,  then  the  vertices  Ue  on  three  lines 
which  meet  in  a  point.  , 

The  proof -is  abnoat  the  sanw  as- More. 

S  38.  Metricpl  Rdalions  between  Projective  Rows.— Every  ,row 
contains  one  point  which  is  distinguished  from  all  others,  ,viz. 
the  point  at  infinity.    In  two  proi^ive  rows,  to  tiie  point,  I  at 


Fig.  13. 


points  in  the  one,  A',  B'  the  corresponding  points  in  the  other  row« 
then 

CAB.JI)-(A'BM'n..    .  ,  . 

AJ/JB  :AI/IB-A'J7rB' lA'tW,.      '  ,. . 

But,  by  5 17.  .     .  ' 

.AI/IB-A'J'/rB'— .  ,  s 

therefore  the  last  equation  changes  mto  1  / 

-■  ..-it      AJ.A'r^BJ-.BT.  '   

thatistosay —  ■>     n  -i. -•■u-h,  ■■' ■  ■i--.',, 


T^to^M^.'^^'llM  jMlKhlCt  of  tte^ 

points  in  tvtat  protective  rows  from  the  points  which  correspond  to 
the  points  at  infinity  in  the  other  is  constant,  viz.  AJ  .  A'V 
Steiner  has  called  this  nutnbet'  k  the  Power  of  the  correspondxtice. 

[The  relation  AJ  .  AT^k  shows  that  if  J.  I'  be  given  then  the 
pomt  A'  Corresponding  to  a  specified  point  A  is  readily  found ;  hence 
A,  A'  generate  homograpbic  ranges  of  which  I  and  J'  corres^nd  to 
the  pomtB  at  infinity  on  the  ranges.  If  -we  takt  any  two  origins  O, 
O',  on  the  ranges  and  reduce  the  expression  AJ  .  A'V'^k  to  its  alge- 
bhtic  etiuiValMt,  we  derive  an  equation  of  the  form  ffinZ+fbr-t-^ 
rfB^o.  Conversely,  if  a  ration  of  this  nature  holds,  thea  pointb 
corresponding- to  solutions  in  x,     form  bomographic  ranges.]  - 

§  39.  Simuar  Rows. — If  the  points  at  infinity  in  two  pitijective 
rows  correspond  so  that  I'  dnd  J  are  at  lOfioity,  this  result  loses  its 
meaning.  But  if  A,  B,  C  be  any  three  points  in  one,  A',  B',  C  the 
Corresponding  one^  oh  the  other  row,  we  l^ve 

CAS.CI)  =  CA'B',C'n. 
w^ich  reduces  to  ... . 

AQCB -A'C'/C'B' or  AC/A'C -BC/B'C, 
that  is,  corresponding  segments  are  proportional.    Conversely,  if 
correqx>ndmg  seg«i)ents  are  proportional,  then  to  the  point  at 
infinity  in  one  corresponds  the  point  at  infinity  in  the  other.  If  we  caH 
such  rows  simihr,  we  may  state  the  result  thus — 

Theorem. — Two  projective  rows  are  similar  if  to  the  point  at 
infinity  In  one'  corresponds  the  point  at  infinity  in  the  OuieTi  and 
conversely,  if  two  rows  are  similar  then  they  are  projective,  and  the 
points  at  infinity  are  corresponding  points. 

From  this  the  well-known  proportions  follow: — - 

Two  Ungate  cut  proportionally  (in  rimilar  rows)  by  a  series  of 
parallels.  The  fowa  ate  perspective,  with  centre  of  ixQjection  at 
infinity. 

If  two  similar  rows  are  placed  parallel,  then  the  Un^  joining 
homologous  poirtts  pass  through  a  common  point. 

S  40.  U  two  flat  pencils  be  projective,  then  there  exists  in  either, 
on*  single  pair  of  lines  at  right  angles  to  one  another,  such  that  tie 
corresponding  lln^  in  the  other  pencil  are  again  at  r^t  anglesi 

To  prove  this,  we  place  the  pendb  in  perqwctive  podtion  (fig.  14) 
by  makihg  one  ray  coin- 
cident with  its  corr^pond- 
ing'  ray.  Corresponding  rays 
meet  (hen  on  a  line  And 
now  we  draw  the  circle  which 
has  its  centre  O  on  p,  and 
which  passes  through  the 
centres  5  and  S'  of  ttie  two 
pencils.  This  circle  cuts  *  in 
two  points  H  and  K.  The 
two  pairs  of  fays,  h,  k,  and 
h',  V,  joining  these  points  to 
5  and  S'  will  be  pairs  of 
corresponding  rays  at  right 
angles.  The  construction 
gives  .  in  general  but  one 
cht:le,  but  if  the  line  p  is 
the^Mrpendicutal-  bisector 
of 'S?,  there  exists  an  in- 
finite number,  and  to  every 


Fio.  14. 


rieht  angle  in  the  one  pencil  corresponds  a  right  ang^  in  the 

outer. 

Pbincipls  of  Duality 


an 


§  41,  It  has  been  stated  in  5  i  that  not  only  points,  but  also  planes 
d  lines,  are  taken  as  elements  out  of  which  figures  are  built  up. 
We  shall  now  see  that  the  construction  of  one  figure  which  possesses 
certain  properties  gives  rise  in  many  cases  to  the  construction  of 
another  figure,  by  replacing,  according  to  definite  rules,  elements 
<;if  one  kind  by  those  of  anower.  The  new  figure  thus  obtained  will 
then  possess  properties  which  may  be  stated  as  soon  as  those  of  the 
original  figure  are  known. 

. .  y^f  obtain  thus  a  principle,  known  as  the  principle  of  duality 
or  b(  reciprociiy,  which'  eaablcs  us  to  construct  to  any  figure  pot 
cont^iining  any  measurement  in  its  construction  a  reciprocal  figure, 
as  it  is  called,  and  to  deduce  from  any  theorem  a  rtdproeal  theorem, 
for,  ^hich  no  further  prtMjf  is  needed.        ■    ..  .  ■;. 

It  is  convenient  to  print  reciprocal  propositions  on  opposite  sides 
qf  a.p^e,brok{;n  into  two  columns,  and  this  plan  will  occasionally 
be  adopted. 

We  begin  by  repeating  in  this  form  a  few  of  our  former  state- 
mei^ts:— 


Two  points  determine  a  line. 

,Thjc?e  points  which  are  not  in  a 
Une  dcterrninp  a  planci 

A  line  and  a  point  without  it 
determjo^  a  plajie. 

Two.Unee  in  a  plane  determine 
a  point. 


Two  planes  determine  a  line. 
Three  planes  which  do  not  f>asE 
through  a  line  det(;rniinea  point. 

A  Une  and  a  plane  not  through 
it  determjne  a  point. 

Two  .lines  through  .a  ppii}t 
determine  a  plane. 


Thtae*  pro[ta>sit3oarehoiB  that  it  will  be  pos^ble,  when  any  figure 
is  .giv£fai,  10  comtnct  s^cimd  figure  by  taking  pisnes  inbtcad  of 
pomt^jrasfl  points  instauL<^  planes,  but  fines  ndiere  we  had  UncBi. 
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I  'F«r,iB8tafcice».'if  in:tbe£nt  fignre  we  take  a  pbiuTAidl  tfune'polits 
in  it,  we  have  to  take  in  the  second  figure  a  point  and  three  planes 
tbrou^  it.  The  three  points  in  the  first,  t^bther  with  the  three 
Unes  joUiing  them  two  and  two,  fom«irians^;  the  three  planes 
in  the  second  and  their  thtes  'tines  of  intersection  form  a  trihedral 
angle.  A  triangle  and  a  tiihedral  angl»  afe  dterefote  redinocal 
figures. 

Similarly,  to  any  figt^ie  in  a  pl^ne  conusting  of  poil^  and  lines 
will  correspond  a  figure  consisting  of  t^nes  and  lines  passii^  through 
a  point  S,  and  hence  bdon^ng  to  the  pracil  i^ich  has  S  as  centre. 

The  fqiure  redprpoit  to  four  points  in  space  which  do  not  lie 
in  a  plane  will  consist  of  four  planes  whidi  00  not  meet  in  a  pcMnt. 
In  this  case  each  ^nre  forms  a  tetrahednm. 

S  42.  As  other  exampfes  we  have  the  following: — 

To  a  row  is  reciprocal   an  axial  pencil, 

„  a  flat  pencil  „       a  flat  pencil, 

„  a  field  of  points  and  lines  „       a  pencil  of  planes  and  lines, 
„  the  space  of  points         „       the  space  of  planes. 
For  the  row  connsts  of  a  line  and  all  the  points  in  it,  reciprocal  to 
it  therefore  will  be  a  line  with  sil  planes  tlurough  it,  that  is,  an  axial 
pencil;  and  so  for  the  other  cases. 

This  correspondence  of  reciprocity  breaks  down,  however,  if  we 
take  figures  which  contain  measurement  in  their  construction.  For 
instance,  there  is  no  ^ure  reciprocal  to  two  planes  at  right  angles, 
booause  thece  is  ino.  segment  in  a  row  vliich  has  a  magnitade  as 
definite  as  a  rig^t  angle. 

We  add  a  few  etampJeaof  reciprocal  .{MOpoqitioBs  which  aie  easily 
proved* 

.  Thtortm.~~\i  A,  B,  C,  D  are  Theorem.— \i  a,  ff,  y,  i  are 
amy  four  pointe  in  space,,  and  if  four  i^nea  in  spam,  and  if  the 
the  lines  AB  and  CD  meet,  then  lines  off  and  7&  meet,  tiien  aH 
all  (our  points  lie  in  a  {dane,  four  planes  lie  in  a  p<»nt  (pencil), 
hence  also  AC  and  BD,  pa  well  hence  also  ay  aad  /M,  as  wdl  as 
as  AD  and  BC.  meet.  a<  and  0r»  meet. 

.  Thaonm.— J/  "f  ony  Mmmber  of  Umts  -mry  one  iMcfs  sBsry  oOsr, 
wAUsi  tUl  io  not 

lie  i*  a  Pointy  then  alt  Kt  in  a  tie  in  a  plane,  then'  aU  He  in  a 
plane.  froinl  (pencil). 

%  43.  Reciprocal  figures  as  explained  lie  both  in  space  of  three 
dimennons.  If  the  one  is  confined  to  a  plane  (is  formed  of  elaments 
which  lie  in  a  plane),  then  the  reciprocal  figure  is  confined  to  a  pencil 
(is  formed  of  elements  which  pass  through  a  point). 

But  there  is  also  a  more  special  principle  of  duality,  acc<»^nE  to 
which  figures  are  reciprocal  which  lie  both  in  a  plane  or  both  in  a 
pencil.  In  the  plane  we  take  points  and  lines  as  reciprocal  elements, 
for  they  have  this  fundamental  property  tn  common,  that  two 
elements  of  one  land  determine'  one  of  the  other.  In  the  pencil, 
on  the  other  hfted,  lines  and  planes  have  to  be  taken  as  reciprocal, 
and  here  it  holds  again  that  two  tines  or  planes  determine  one  plane 
or  line. 

Thus,  to  one  plane  figure  -we  can  construct  one  reciprocal  figure 
in  the  plane,  and  to  each  one  Mciprocal  figure  in  a  penciL  We 
mention  a  few  of  these.  At  first  we  explain  a  few  names: — 

A  ^nre  connsting  of  n  points  A  figure  consisting  of  ft  lines 
in  a  plane  will  be  called  an  in  a  plane  will  be-called  an  n-side. 
n-point. 

A  figure  conststii^of  n  planes  A  figure  consisting  of  n  lines 
in  a  pencil  will  be  called  an  !n  a  pencil  will  be  called  an 
»-flat.  fi-edge. 

It  mil  be  understood  that  an  n-side  is  different  from  a  polygon 
of  n  sides.  The  latter  has  ddes  of  finite  length  and  n  vertices,  the 
former  has  mdes  all  of  infinite  extenmon,  and  every  point  where 
two  of  the  sides  meet  will  be  a  vertex.  A  umilar  difference  exists 
between  a  solid  ai^le  and  an  n-edge  or  an  »-flat.  We  notice  par- 
ticularly— . 

A  four-point  has  six  sides,  of      A  four-side  has  six  vertices,  trf 
which  two  and  two  are  oppcMite,   which  two  and  two  are  opposite, 
Bnd  three  diagonal  points,  which  and  three  diagonals,  winch  join 
are   intersections    of   opponte  oppo»te  vertices, 
sides. 

A  four-flat  has  rix  edges,  of  A  four-edge  has  six  faces,  of 
which  two  and  two  are  opposite,  which  two  and  two  are  opposite, 
and  three  diagonal  planes,  which  and  three  diagonal  edges,  which 
pass  through  opposite  edges.         are  intersections  of  opposite  faces. 

A  four-side  is  usually  caHed  a  complete  quadrilateral,  and  a  four- 
p6int  a  complete  quadrangle.  The  above  notation,  however,  seems 
petter  adapted  for  the  statement  of  reciprocal  propositions. 

S  44- 

If  a  point  moves  in  a  [^n«  it  If  a  line  moves  in  a  plane  it 
describes  a  plane  curve.  envelopes  a  plane  curve  15). 

If  a  plane  moves  In  a  pendl  it  If  a  line  moves  in  a  pendl  tt 
envelopes  a  ccwe.  describes  a  cone. 

A  curve  thw-appears  as  generated  either  by  points,  and  then  we 
call  it  a  "  locus,'  or  by  lines,  and  then  we  calf  it  an  "  envelope." 
In  the  same  manner  a  cone,  which  means  here  a  surface,  appears 
other  as  the  locus  of  lines  passing  through  a  fixed  point,-die  "  vertex  " 
of  the  cone,  or  w  the  envelope  of  t^nes  passing  througb  tlM  same 
point. 


To  a  surface  as  locus  of  points  corresponds,  In  die  same  manner, 
a  surface  as  envelope  of  [Hanes;  and  to 
4-  carve  in  space  as  locus  of'  points  cor- 
icBpoads  a  devektpnble.  surface  as  en- 
velope planes. 

It  will  be  seen  fmm  the  above  that 
we  may,  by  aid  of  the  jttinciple  of 
duality,  coitsfruot  -for  erery  figure  a 
Kdprtxad  figuse, '  and  that  .to  any 
property  oi  the  one  a  rectjxocal  pro- 
perty of  the'  other  will  -tetst^  as  long  TiG.  15. 
as  we  consider  only  properties  Khicn 

depend,  upon  notiung  out  the  positions,  and  interaectioits-of  the 
dtAcrent  elements  ana  not  <iq>on  ineasurenient.  <  , 

For  such  propositions  it  wjll  therefore  be  unnecessary  to  pnjve 
more  than  one  of  two  reciprocal  theorems. 

GElttRATIOlt  OF  CDRVGS  AND  CoiNBS  OF  SECOND  OrDBR 

OR  SECOND  Class 

.  %  45.  Comci.-^\i  we  have  two  projective  pendls  in  a  plane, 
correqxmdmK  taya  will-  meet,  and  their  point  of  iiuenection  will 
constitute  fsome  loau'iihidi  we  have  to  investigate.  RKiprocaU^, 
if  two  pro j  ective  fi>ws  in  a  jdane  are  given*,  then  the  Uned  wiuch  join 
corresponding  points  will  envelope  some  curve.  We  prove  firet: — 

TwirflM;— If  .  itKD  projective  Theorem. — If  two  projective 
flac  pencils,  lie  ktra  pane,  but  rows  lie  in  a  plane,  but  as* 
are  nnther  in  perapective  nor 
conoentnc.  then  i  me  locus  of 
intorsectitiM  •  ol  •  -amespMidina 
nya  ik  a,  curve  trf  the  seooni 
order,  that  is,  no  line  contains 
more  than  two  points  of  the 
locui 

Proof. •—We  draw, ,  any  line  A. 
Tliis.cuts  each  of  the  pencils  in  a 
row,  so  tl;iat  we  have  on  t  tivo 


nadier  in  perspective  nor  mi  a 
Gonunon  base,  thca  the  envdopt 
«f  lines  .joining  conespondytf 
poiMt  is  «  curve  o£  the  mcom 
dass,  that  is,  thnmgh  no  point 
pass  more  than  two  of  .the 
envdloping  Uues. 

Proof. —Vife  take  any  j>6int  T 
and  joui'  it  t^  all  points  in  each 
row.  This  gives  two  concentric 
TOWS,  and  thes^  ape  prpjectiva  pencils,  which  are  projective 
because  the  pencrfs  are  pi;o-  because  the  rows  are  projective, 
jective.    If  coip;espondii^  ravs  If  9.  line  joining  corresponding 


of  the  two  pendU  meet  on  tne 
line  /,  their  intersection  will  be  a 
point  in  the  ope  .row  whkh 
coincides  with  its  corrKponcung 
point  in  the  other.  But  two 
projective  rows  on  the  same  base 
cannot  have  more  than  two 
points  of  one  coincident  with 
their  corresponding  points  In  the 
other  (5  34)- 
It  wiB 


points  in  the  two  rows  passes 
through  T,  it  wi^  be  a  line  in  the 
one  pencil  which  coincides  with 
its  corresponding  line  In  the 
other.  But  ■  two  projective  con- 
centric flat  pencils  in  the  same 
plane  cannot  have  more  than  two 
lines  of  one  coincident  with  their 
Corresponding  line  in  the  other 
(534). 

be  seen  that  the  proofs  are  reciprocal,  so  that  the  one  may 
be  copied  from  the  other  by  simply  interchanging  the  words  point 
and  line,  locus  and  envelop^  row  and  pencil,  and  so  on.  We  shall 
therefore  in  future  prove  seldom  ntore  than  one  of  two  reciprocal 
theorems,  arid  often  state  dne  theorem  only,  the  reader  being  recoiW- 
meftded  to  go  through  the  reciprocal  proof  by  himself,  and  to  supply 
the  reciprocal  theorems  when  not  given. 

i  46,  We  state  the  theorems  in  the  pencil  redprocai  to  the  last, 
without  proving  them : — 


Theorem.-7-lt  _  two  projective 
flat  pencils  are  concentnc,  but 
are  neither  perspective  nor  co> 
planar,  then  the  envelope  of  the 
planes  joinii^  corresponding  rays 
IS  a  cone  of  the  second  class; 
that  is,  no  Hrie  through  the 
common  centre  contains  more 
than  two4}f  the  emittoping  planes. 


Theorem.— \i  ^  two  projective 
axial  pencils  liti  in  the  same 
pencil  (their  axes  meet  in  & 
point),  put  are  ndther  perspec- 
tive nor  cx>-axial,  then  tne  locus 
of  lines  joining  corresponding 
planes  Is  a  cone  of  the  second 
order;  that  is,  no  plane  in  the 
pelicU  contains  mom  than  .  two 
of  theK  lines. 

{  47.  Of  theocedw  atuut' cones  of  second  oider  and'cones  of  seocmd 
dasB  we  shall  fttite  only  very  few.  We'  point  out,  however,  the 
following  connexion  between  the  curves  and  cones  under  con- 
sideration : 


'  Every  plane  section  of  a  cone 
of  the  second  order  is  a  curve  of 

the  second  order. 


Every  plane  section  of  a  cone 
of  the  second  dass  Is  a  ciitve  of 
the  second  dass. 


The  lines  which  join  any  point 
in  space  to  the  points  on  a  curve 
of  the  second  ortltfr  form  a  cone 
of  the  second  order. 

The  irfanes  which  join  any 
pcnnt  in  s^>ace'to  the  fines  en- 
veloping a  curve  of  the  second 
dass  envdope  themsdves  a  cone 
of  the  second  das*. 

By  its  jud,  or  by  the  principle  of  duality,  it  will  be  easy  to  obtain 
theorems  about  them  from  the  theorems  about  the  curves. 

We  prove  the  first.  A  curve  of  the  second  order  is  generated  by 
two  projective  pencils.  These  pendls,  when  joined  to  the  point  in 
space,  give  rise  to  two  projective  axial  pencils,  which  generate  the 
cone  fat  question  as:  the  locus- of  the  lines  where  corresponding  planes 
meet.  - ,  . 
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rem. — ^The  curve  of  second 
order  which  is  generated  by  two 
projective  ^t  pencils  passes 
through  the  oentres  ol  the  two 
pendb. 

Proof. ~lf  S  and  S'  are  the  two 


t  In    ■.     ■  ,.■•<■■ 

ThiQrtm.^The  ■  envelope  of 
second  class  which  is  geotmted 
by.  two  projective  raws  eont«na 
the  bases  of  thewmws  as  en- 
■vAatnag  Hues  ar  tancents. ' 
Froof. — If  s  and  r  are  the  two 


pencils,  then  to  the  ray  SS'  or  p'  tows,  then  to  the  point  ss"  oc  P" 

in  the  pencil      corresponds  in  as  a  point  in  s'.  Gorcespwids  ja  j 

tlie  pencil  S  a  ray  p,  which  is*  a  jXHnt  P,  which  is  not  coincideat 

different  £RHn  p^,  for  the  pendls-  with  V,  for  the  rows  are  not 

are  not  perspective.   But  p  and  perspective.    But  P  and  P'  are 

pf  meet  at  S,  so  tliat  Sis  a  point  joiiwd  by    so  that  x  is  one  of  the 

on  the  curve,  and  aimilarly       -  envdoping  Hues,  and  simitariy  j'^ 

It  follows  that  every  line  in  one  of  the  h«o  pexicils  qiits  the  curve 
in  two  pointSj  viz.  once  at  the  centre  S  of  the  pencil,  and  once 
where  it  cuts  its  <xiiTespondjng,rayJn.  the  other  pencil.  These  two 
points,  however,  cbmctde,  u  the  Uhe  is  cut  by  its  corresponding 
line  at  S  itself.  The  line  p  in  S,  which  corresponds  to  the  line 
SS*  in  S',  is  therefore  the  <Hdy  line  thycn^h  S  which  has  but  bne 
point  in  common  wUli  the  curve,  or  wfai^  cats  tlie  curve  in  two 
CtitlcidKit  p6inta.  Such  a  fine  is  called'  a  lamgenl  to  the  curvet 
touching  the  latto*  at  the  point  S,  which  is  cafled  the  "  point  of 
contact. 

In  the  same  manner  we  get  in  the  reciprocal  investigation  the 
mult  that  through  every  point  in  one  of  the  rows,'say  in  s,  two 
tangents  may  be  drawn  &o  tihe  curve,  the  one  bein^  the  other  the 
Kne  jtnning  tlie  point  to  its  corresponding  point  m  s'.  There  is, 
however,  one  point  P  in  j  for  which  these  two  lined  coincide.  Such 
h  point  in  one  of  the  tangenta  is  called  "  poiilt  of  contact  "  of  the 
tajqient.  Wetiuisget— 

Tke&rein.— To  fte  Kne  joining  Tfeorm.— To  the  ptnnt'  of 
Xhe  centres  of  the  projective  intersection  of  the  b^ses  of  t*o 
pencils  as  a  line  in '  one  pencil  projective  rows  as  a  point  in  one 
contsponds  in  the  other  the  row  corresponds  in  the  other  the 
tangent  at  its  centre.  '    'point  of  contact     its  base. 

I  49.  Two  projective  pendb  are  determined  if  three  pairs  of 
corresponding  lines  are  given.  Hence  if  Oi,  bi,  ci  are  three  tines  in  a 
pencil  Si,  and  at,  bt,  Ct  the  corresponding  lines  iil  a  projective  pencil 
Si,  the  correspondence  and  thereforfe  the  curVe  of  the  second  order 
g^ierated  by  the  points  of  intersection  of  corresponding  rays  is 
determined.  Of  this  curve  we  know  the  two  centres  Si  and  Sj, 
and  the  three  points  aiOt,  hbt,  CiCt,  hence  five  points  in  all.  T^is 
and  the  reciprocal  considerations  enable  tfs  to  >olve  the  follo\ring 
two  problems:  "  , 

Problem. — ^To  construct  a  curve  Problem. — To  construct  a  curve 
of  the  second  order,  of  which  five  of  the  second  class,  of  which  five 
points  Si,  Sb  A,  B,  C  are  given.      tangents  «i,  u,,  a,  b,  c  are  given. 

In  order  to  solve  the  left-hand  problem,  we  take  J^o  of  the  given 
points,  say  Si  and  Sa,  as  centres  of  pencils.  These  we  make  pro- 
jective by  taldt^  the  rays  Oi,  61,  ci,  which  join  Si  to  A,  B,  C  respec- 
tively, as  corresponding  to  the  rays  oj,  bt,  oi,  which  join  Sj  to  A,  B,  C 
respectively,  -SO  that  uiree  rays  meet  their  corresponding  rays  at 
the  given  points  A,  C  This  determines  the  correspondence  of 
the  pencils  which  will  generate  a  curve  of  the  second  order  passing 
throu^  A,  B,  C  and  tnrough  the  centres  5i  and  St,  hence  through 
the  five  given  points.  To  find  more  points  on  the  curve  we  have  to 
construct  for  any  ray  in  Si  the  corresponding  ray  in,  S,.  This  has 
been  done  in  5  ;\6.'  But  we  repeat  the  coiistruction  in  order  to  deduce 
further  properties  from  it.  Wc  also  solve  the  right-hand  problem. 
Here  we  select  two,  viz.  «i  of  the  five  given  lines,  wi,  U),  d,  6,  c, 
aa  bases  of  two  rows,  and  the  points  Ai,  Bi,  Ci  where  a,  6,  c  cut  ai 
as  corresponding  to  the  points  Ai,  Bi,  Cj  where  a,  b,  c  cut  Ui. 

We  get  then  the  following  soiiitions  of  the  two  problems : 

SotuHon. — Through  the  point  -  Selution.^ln  the  line  a  take 

A  draw  any  two  lines,  ui  and  ih  any  two  points  Si  and  Si  as 

(fig.  16),  the  first  «i  to  cut  the  centres  of  pencils  (fig.  17),  the 

pendl  Si  in  a  row  ABiCi,  the  first  Si[  (AiB»Cr)  Mm  pvojeet  the 

other  u»  to-cut  the  pentil'  9i  in  a  row  ui,  the  other  Bi'CAiBiCi)  to 

row  ABtCi-   These  two  rows  will  project  the  row Thcae  two 

be  perspective,  as  the  point  A  pencils  will  be  perspective,  the 

corresponds  to  itself,  and  the  line  SiAi  being  t|ie  same  as  the 

centre  of  (ffojection  will  be  the  correspondingKinc^Ai,  and  the 

point  S,  where  the  lines  BiBj  axis  d  nrojectioo,  will  be  the  line 

and  CiCj  meet.   To  find  now  for  u,  which  joins  the  mtersection  B 

any  ray  di  inSi.ite  corresponding  of  SiBi  aiyl  SiBi  to  the  intersec-, 

ray  4^  in  Si,  we  determine  the  tion  C  of  SjCi  and  SaCj.  To  find 

point  Di  where  di  cuts  Mi.-project  now  for  any  point  Di  iri  «i  the 


this  point  frdm  S  to  Dj  on  th  and 
join  Sj  to  Di.  This  will  be  the 
required  t^ydt  which  cuts  di  at 
some  point  D  on  the  curve. 


correspondiAg  poii^t  Dt  in  Ut,  we 
draw  SiDi  and  project  the  point 
D  where  this  line  cuts  k  from  Si 
to  ui.  This  will  give'the  required . 
point  Di,  and  the  line  d  joining  Di . 
to  Dj  will  be  a  new  tangent  to  the] 
curve. 

'5  50;  These  ebnstnirtSons  prove,  wh*n  figlitly  interpntetf,  very' 
important  properties  of  the  curves  in  question. 


If  in-f^I  M'wr-f&iw  iit  the  pencfl  Si<'tbe'rBy:Jfci  irhinh  partes 


through'  the  auxiliary  centre  S,  it  will  be  found  that' the  oorre* 
spondmg  ray  kt  cuts  it  on  Ut.  Hence — 


Theorem. — In  the  above  con- 
struction the  bases  of  the  auxil- 
iary rows  Wt  and  «t  cut  the  curve 
where  thay  cut  the  rays  S|S  and 
5)5  TMiKcovely. 


Theorem. — In  ther  above  con- 
struction (fig.  17)  the  tangents  to 
the  Clirve  fromone'centres  of  tlie 
auxiliary  pencK  Si' and  Si  are  tkn 
linaa  whidi  phss  througb-fMu  and 
(ft*  lespectivdyL 

.  As  A  is  any  given  point  on  the  curve,  and  oi  my  Uneithrough 

it,  we  have  solved  the  problems: 


Problem.-~-To  find  the  second 

Kint  in  which  any  line  through  a 
own  point  on  the  curve  cuts 
the  curve. 


ProHem.-^Tp  find  the  second 
tangent  which  can  be  drawn 
from  any  pcditt:  in  la  given  tai^nt 
to  the  curve. 

If  we  determine  in  5i  (fig.  16)  the  ray  corresponding  to  the  tay 

S»Si  in  Sj,  we  get  the  taiigent  at  Si.  Similarly,  wc  can  determine 
the  point  of  contact  of  the  tangents  Ui  or  Ui  in  fig.  17. 

%  $\.  If  five  points  are  given,  of  which  not  three  are  in  a  Hnfe, 
then  we  can,  as  has  just  been  shown,  always  draw  a  cur^  qf  the 


Fig.  17. 

second  order  through  them ;  we  select  two  of  the  points  as  centres  of 

&rojective  pencils,  and  then  one  such  curve  is  determined.  It  will 
e  presently  phown  that  we  get  always  the  same  curve  if  two  otW 
points  are  taken  as  .centres  of  pencils,  that  therefore  five  points 
determine  one  curve  of  the  second  order,  and  reciprocally;  that  five 
tangents  determine  one  curve  of  the  second  class.  Six  points  taken 
at  random  will  therefore  not  lie  on  a  curve  of  the  second,  order.  In 
order  that  thi^  may  be  the  case  a  certain  condition  has  to  be  satisfied, 
and  this  condition  is  easily  ob- 
tained from  the  construction  in 
§  49,  fig.  16,  If  we  consider  the 
conic  determined  by  the  five ' 
points  A,  Si,  Si,  K,  L,  then  the 
point  D  will  be  on  the  curve  if,  gJ 
and  only  if,  the  points  on  D|,  S, 
Di  be  in  a  line. 

This  may  be  stated  differently 
if  we  take  AKStDSiL  (figs.  16 
and  18)  as  a  hexagon  inscribed 
in  the  conic,  then  AK  and  DSt 
wilt  be  opposite  sides,  so  will  be 
KSi  and  SiL,  as  well  as  SiD  and 
LA.  The  first  two  meet  in  D*; 
the  others  in  S  and  Di  re*^>eotively.  We  may  therefore  state  the 
required  condition,  t<^ether  with  tlie  reciproc^  one,  as  follows;— 


Fig.  18. 
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be  inscribed  In  a-  curve  of  the  hexagon  be  drcuilttcribed  about 
second  order,  then  the  tntereec*  a  curve  of  the  ^coad  dawr  then 
tions  of  opposite  sides  are  three  the  Hrtes  jtMnii^  opponte  vertices 
points  in  a  lina  '  are  three  lines  meeting  in  a  point. 

These  celebrated  theorems,  which  are  known  by  the  names  of 
their  discoverers,  are  perhaps  the  most  fruitful  in  tne  whole  theory 
of  cgnics. .  Before  we  go  over  to  their  aRplications  we  have  to  show 
that  we  obtain  the  same  curve  if  we  take,  instead  of  Si,  Si,  any  two 
other  points  on  the  curve  as  centres  of  projective  pencils. 

552.  We  know  that  the  curve  depends  only  upon  the  correspond- 
ence between  the  pencils  Si  and  St,  and  not  upon  thespecial  con* 
struction  used  for  finding  new  points  on  the  curve.  The  point  A 
(fig.  16  or  18),  through  which  the  two  auxiliary  rows  «i,  nt  were 
drawn,  may  therefore  be  changed  to  any  other  point  on  the  curve. 
Let  us  now  suppose  the  curve  drawn,  and  keep  the  points  Si,  Si, 
K,  L  and  D,  and  hence  also  the  point  S  fixed,  whilst  we  move  A 
along  the  curve.  Then  the  line  AL  wilt  describe  a  pencil  about 
L  as  centre,  and  the  point  Di  a  row  on  perspective  to  the 
pendl  L.  At  thi  aanie  time  AK  describes  a  pencil  about  K  and  Dj 
a  row  perspective  to  it  on  SiD.  But  by  Pascal's  theorem  Di  and 
Di  wiU  klways  lie  in  a  line  with  S,  ao  that  the  rows  described  by  D| 
and  Di  are  perspective.  'It  follows  that  the  pencils  K  and  L  will 
themsdves  be  projective,  corresponding  rays  meeting  on  the  curve. 
This  proves  that  we  get  the  same  curve  whatever  pair  of  the  five 
given  points  we  take  as  centres  of  projective  pencils.  Hence — 

Only  one  curve  of  the  second  Only  one  curve  of  the  second 
order  can  be  drawn  which  passes  class  can  be  drawn  in^ich  touches 
through  five  given  ptnnts.  five  given  lines. 

We  have  seen  that  if  on  a^  curve  of  the  second  order  two  points 
coincide  at  A,  the  line  joining  them  becomes  the  tangent  at  A. 
If,  therefore,  a  point  on  the  curve  and  its  tai^nt  are  given,  this 
will  be  equivalent  to  havii^  given  two  points  on  the  curve,  ^mi- 
larly,  if  on  the  curve  of  second  class  a  tangent  and  its  point  of 
contact  are  eiven,  this  will  be  equivalent  to  two  given  tac^nts. 

We  may  therefore  extend  the  last  theorem : 

Only  one  curve  of  the  second  Daly  one  curve  of  the  second 
order  can  be  dcawn,  of  which  class  can  be  drawn,  of  which  four 
four  points  and  the  tangent  at  one  tangents  and  the  point  of  contact 
oC  thiem,  or  three  points  and  the  at  one  of  tbem,  or  three  tangents 
tangents  at  two  dt  them,  are'  and  the  points  of  contact  at  two 
given.  of  them,  are  given. 

553.  At  the  same  time  it  has  been  proved: 
If  all  points  on  a  curve  of  the     All  tangents  to  ft  curve  of  second 


second  order  be  joined  to  any 
two  of  them,  then  the  two  pencils 
thus  formed  are  projective,  those 
rays  being  corresponding  which 
meet  on  the  curve.  Hence — 

The  cross-ratio  of  four  rays 
j<)ining  a  point  S  on  a  curve  of 


class  are  cut  by  any  two  of 
them  in  projective  rows,  those 
being  corresponding  points  which 
Heonthesametai^ent.  Hence — 

The  cross-ratio  of  the  four 
points  in  which  any  tangent  u  is 
second  order  to  four  fixed  points  cut  by  four  fixed  tangents  a,  b,  c,  d 
A,  B,  O;  D  in  the  curve  is  in-  is  independent  of  the  position  of 
dependent  of  the  position  of  S,  «,  and  is  called  the  cross-ratio  of 
and  is  called  the  cross-ratio  of  the  the  four  tangents  a,b,Ctd. 
four  points  A,  B,  C,  D. 

If  this '  crosa-ra^o  equ^— I  If  this  cross-ratio  ecjuals—i 
the  four  points  are  said  to  be  the  foUr  tanp;cnt3  are  said  to  be 
four  harmonic  points.  four  harmonic  tangents. 

Wte  have  seen  that  a  curve  of  second  order,  as  generated  by 
projective  pendls,  has  at  the  centre  of  each  pencil  one  tangent; 
and  further,  that  any  point  on  the  curve  may  be  taken  as  centre  of 
such  pencil.  Hence — 

A  curve  of  second  order'has  at  A  curve  of  second  class  has  on 
every  point  one  tangent..  every  tangent  a  point  of  contact. 

§54.  We  ,  return  to  Pascal's  and  Brianchon's  theorems  and  their 
applications,  and  shall,  as  before,  state  the.  results  both  for  curves 
ot  the  second  order  and  curves  of  the  second  class,  but  prove  them 
only  for  the  former. 

Pascal's  theorem  may  be  used  when  five  pwints  are  Eivpn  to  find 
more  points  on  the  curve,  viz,  it  enables  us  to  find  tlii.  Toinc  wh^re 
any  Une  through  one  of  the  given  points  cuts  the  curvu  U 
is  convenient,  in  making  use  of  l^scai's  theorem,  to  jiiimbLT  tlie 
points,  to  indicate  the  order  in  which  they  are  to  be  taken  in  formiiig 
8  hciiHfon,  which,  by  the  way,  may  be  done  in  60  ^vtc^t  wa>  8. 
It  will  be  seen  that  j  2  Oeavii^  out  3)  4  5  are  t^pdsite  gUKs, 
so  are  2  3  and  (leaving  out  4)  5  6,  ami  ateo  3  4  and  O^^i^  itig 
out  5)  6  I .  . 

if  the  points  1234s  are  given,  and  we  want  a  6th  point  on  a 
line  drawn  through  i,  we  know  all  the  sides  of  the  hexagon  with 
the  exception  of  5  6,  suid  this  is  found  by  Pascal's  theorem. 

If  ^fiis  Une  should  happen  to  pass  through  i ,  thdn  6  and  i  coincide, 
or  the  yne  5  i  is  the  .tangent  at  1.  And  always  if  two  consecutive 
yertloes.of  the  hexagon  approach  nearer  and  nearer,  then  the  side 
joining  them  will  ultimately  bewme  a  tangent.  , 

We  may  therefore  consider  a  pentagon  inscribed  ih.  a  cijrVe  'of 
second  orger  and  th^  tangent,  at  oiie'  of  its  vertices  as  a  hexagon, 
and  thus geit  t^e.tlieorem;  '  , 


^very  pcntagod  iBsceibBd'in.'a 
curve  of  second  order.' has- ^tbe 
property  that  the  intesiBctions  of 
two  pain  of  nra>consQcntivc 

sides  lie  in  a  line  with  the  point 
where  the  fifdi  side  outs  the  tan- 
gent at  the  opposite  vertex. 


Ev«y  jjentagoh  eircuttucribed 
about  a  curve  of  the  second  dasr 
has  the  property  that  the  Unea 
which  jdn  two  pairs  of  non- 
consecutive  vertices  meet  on  that 
line  which  jmns  the  fifth  vertex 
to  the  point  of  ocmtact  of  the 
opposite  side. 

This  enables  us  also  to  solve  the  following  .problems. 

Given  five  pcMnts  cm  a  curve  of  Given  five  tangents  to  a  curve 
second  order  to  construct  the  of  second  class  to  construct  the 
tangent  at  any  one  of  them.         pcnnt  of  contact  of  any  one  of 

them. 


Fro.  19. 

If  two  p^rs  of  adjacent  vertices  cmndde,  the  hexagon  becomes  a 
quadrilateral,  with  tangents  at  two  vertices.  These  we  take  to  be 
opposite,  and  got  the  follbwtsg  tbeorems: 

If  a  quadrilateral  be  inscribed      Tf  a  quadrilateral  be  drcum- 

in  a  curve  of  is^nd  order,  the  scribed  about  a  curve  of  second 

intersections  df  opposite  sides,  mss,  the  lines  joining  opposite 

and  also  the*  intersections  of  the  vertices,  and  also  the  lines  joining 

tangents  at  oppdsite  vertices,  lie  points  of  contact  of  opposite 

in  a  line  (fig.  19}.  ^des,  meet  in  a  point. 


Fig.  20. 

I(  we  consider  the  hexagon  made  up  of  a  triangle  and  the  tangents 


at  Its  vertices,  we  get— 

If  a  triangle  is  inscribed  in  a 
curve  of  the  second  order,  the 
pcHnts  in  which  the  sides  are  cut 
by  the  tangents  at  the  opposite 
vertices  meet  in  a  point. 


If  a  triangle  be  circumscribed 
about  a  curve  ol  second  class, 
the  lines  which  join  the  vertices 
to  the  points  of  contact  of  the 
oc^Xffiite  sides  mee.  in  a  point 
(fig.  20). 


8  55-  Of  these  theorems,  those  about  the  quadrilateral  give  rise  to 
a  number  of  others.  Four  points  A,  B,  C,  D  may  in  three  different 
ways  be  formed  into  a  quadrilateral,  for  we  may  take  them  in  the 
order  ABCD,  or.  ACBD,  or  ACDB,  sb  that  either  of  the  points 
p,  C,  D  may  be  taken  as  the  vertex  oppo^  to  A.  Accordingly  we 
may  apply  the  theorem  in  three  different  ways. 

Let  A,  B,  C,  D  be  four  points  on  a  curve  of  second  order  (fig.  2l), 
dnd  let  us  take  them  as  forming  a  quadrilateral  by  taking  the  points 
in  the  order  ABCD.  so  that  A,  C  and  also  B,  D  are  ixiirs  of  opposite 
vertices.  Hien  P,  Q  will  be  the  points  where  oWo^te  sides  meet. 
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aad  E,  F  the  interaecdoiu  ef  tangMtalat  .optmsitB  vertices.  Ifhe 
four  mnntfl  P,  B,  F  lie  tkemfofc  in  a'  line.  '  The  quadrilateral 
ACBD  gives  us  in  the  same  way  thefour  pcxnts  Q,  R,  G.  H  in  a  UnCi 
and  xhequadrilateral  ABDC  a  line  containing  the  four  points  R,  P, 
1,  K.  These  three  lines  form  a  tnang^  F^^R. 

The  idation  between  the  points  and  lines  tn  this  fienre  may  be 
expreaacd  more  cleariy  if  we  connder  ABCD  as  a  four>point  insenbed 
in  a  conic,  and  the  taiwentsat  these  points  asa  four-ude  circumscribed 
about  it, — viz.  it  will  be  seen  that  P,  Q>  R  £ue  the  diagonal  points 
of  the  four-point  ABCD,  whilst  the  ^es  of  the  triangle  PQk  are 
the  diagonab  of  the  circumscribing  four-side.  Hence  the  theorenr— 

Any  four-point  on  a  curve  of  the  second  order  and  the  fovf^ide 
formed  by  the  tangents  at  these  points  stand  in  this  reiaOon  that  the 
diagonal  points  of  the  four-paint  lie  in  the  diagonals  of  the  four-side. 
And  conversely^ 

//  a  four-pMtU  and  a  drcumscribed  four-side  stand  in  the  above 
relation,  then  a  cune  of  the  second  order  may  be  described  which  passes 
through  thefour  points  and  touches  there  thefour  sides  of  these  ngures. 

That  the  last  part  of  the  theorem  is  true  follows  from  uie  fact 
that  liw  four  poiitts  A.  B,  C,  D  and  the  line  a,  as  tangent  at  A,  deter- 


FiG.  21. 


mine  a  curve  of  the  second  order,  and  the  tangents  to  this  curve  at 
the  other  ptnnts  B,  C,  D  are  given  by  the  construction  which  leads 
to^.  ai. 

The  theorem  recqirocal  to  the  last  is — 

Any  four-side  circumscribed  about  a  curve  of  second  class  and  the 
four-potnt  formed  by  the  points  of  contact  stand  in  this  relation  that  the 
diagonals  of  the  four-side  pass  through  the  diagonal  points  of  the 
four-point.  And  conversely, 

If  a  four-side  and  an  inscribed  four-point  stand  in  the  above  rehHon, 
then  a  curve  itf  the  second  class  may  be  described  wMdit  tendus  tiie  sides 
^  the  four-side  at  the  points  of  the  four-point. 

S  56.  The  four-point  and  the  four-side  in  the  two  reciprocal 
theorems  are  alike.  Hence  if  we  have  a  four-point  ABCD  and  a 
four-side  abed  related  In  the  manner  described,  then  not  only  may 
a  curve  of  the  second  order  be  drawn,  but  also  a  curve  of  the  seconfj 
class*  which  both  touch  the  lines  a,  b.  c,  d  at  the  points  A.. B,  C„  D. ' 

The  curve  of  second  order  is  already  more  than  deten^bc<J,by  the 
points  A,  B,  C  and  the  tapgeats  6,  c  at  A,  B  and  C.  The  point  D 
may  therefore  be  any  point  on  this  curve.  &nd,d  any  tangent  to  the 
curve.  On  the  other  hand  the  curve  cl  the  second  class  is  more 
than  determiaed  by  the  three  tangents  a,  b,  c  aad  their  points  of 
^ntact  A,  B,  C,  so  that  d  is  any  tangent  to  this  curve.  It  follows 
that  every  tangent  to  the  curve  of  second  order  is  a  tangent  of  a 


,  ourv«  ot-  tfaei  4tt»nd  cbtw  hoivina  the  JMtie  point  «{  contact.  In 
other  words,  the  curve  of  second  order  is  a  curve  ctf  ieoond  cIbm, 
'  and  vice  versa.  Hence  the  important  theocema— 

Every  emve  tff  ucond  order  is  Every  curve  of  second  dmss  it  a 
a  curve  of  second  doss.  curve  of  second  order. 

The  curves  of  second  order  and  of  secojod  class,  having  thus  been 
proved  to  be  identical,  shall  henceforth  be  called  by  the  common 
.  nfune  of  Conies. 

For  these  curves  hold,  therefore,  all  properties  wluch  have  been 
proved  for  curves  of  second  order  or  of  second  class.  We  may 
therefore  now  state  Pascal's  and  Brianchon's  theorem  thu»~ 

Pascal's  Theorem. — If  a  hexagon  be  inscribed  in  .  a  conic,  then 
the  intersections  of  opposite  ^des  lie  in  a  Line. 

Brianchm's  Theorem. — If  a  hexagon  be  circumscribed  about  a 
conic,  then  the  dis^onals  forming  opposite  centres  meet  in  a  ^nt. 

§  57.  If  we  suppose  in  fig.  si  that  the  ptunt  D  twether  with  the 
tangent  d  moves  along  the  curve,  whilst  A,  B,  C  and  their  tangents 
a,  b,  c  Eemain  fixed,  then  the  ray  DA  will  describe  a  pencil  about 
A,  the  point  Q  a  projective  row  00  the  fixed  Une  BC,  the  point  F 
the  row  b,  and  the  ray  EF  a  pencil  about  £.  But  EF  passes  alwavs 
through  Q.  Hence  the  pencil  described  bv  AD  is  .projective  to  the 
pendTdBicribed  by  EF,  and  thecefone  to  tJK  row  describe  by  F  on 
(.  At  the  same  time  die  line  BD  describes  a  pencil  about  B  mo* 
jective  to  that  described  by  AD  (§  53).  Therefore  the  pencil  bD 
and  the  IDW  F  on  6  are  projective.  Heqce — 

If  on  a  conic  a  Point  A  be  taken  and  the  tangent  a  at  this  foint,  then 
the  cross-ratio  of  thefour  rays  phich  join^A  to  any^our  points  on  the 
curve  is  equal  to  the  cross-ratio  of  the  points  in  ivktck  the  .tangents  at 
these  points  cut  the  tangent  of  A.  . 

S  58.  There  are  theorems  abdiit  cones  of  second  order  ahd  second 
class  in  apcncil  which  are  reciprocal  to  the  above,  according  to  {  43. 
We  mention  only  a  few  of  the  more  important  ones. 

The  locus  of  intersections  of  corresponding  planes  hi  two  pro- 
jective axial  pencils  whose  axes  meet  is  a  cone  ofthe  second  order. 

The  envelope  of  planes  which  join  corresponding  lines  in  two 
projective  flat  pencils,  not  in  the  same  plane,  is  a  cone  of  the  second 
class.      .  . 

Cones  m  second  order  and  cones  «f  second  class  are  identical. ' 

Every  plane' cuts  a  otme  of  the  second  order  in  «  coidc 

A  cone  of  seeond  order  -is  uniqudy  delOmined  In  fi/e  -ef  its  edget 
or  by  five  of  its  tangent  planes,  or  by  four  edgfis  ondlhe  tangent  plane 
at  one  of  them,  Sfc.  Sfc 

Pascal's  Theorem. — If  a  solid  angle  of  wx.  faces  be  inscribed  in  a 
cone  of  the  second  order,  then  the  inCerseirtions  of  oppoMte  faces 
are  three  Une^.in  a  plane. 

Brianchon's  Theorem. — If  a  solid  angle  of  ax  edges  be'  circum- 
scribed about  a  cone  of  the  second  ord^,  then  the  planes  throujj^ 
opposite  edges  meet  in  a  line. 

Each  of  the  other  theonems  about  conies  may  be  stated  for  cones 
of  the  second  order. 

$  59.  Projectiop  Ddinitions  of  th^  Conies. — We  now  conader  the 
shape  of  the  conies.  We  know  that  cjiy  Une  in  the  plane  of  the  conic, 
and  hence  that  the  line  at  infinity,  either  has  no  point  in  common 
with  the  curve,  or  one  ^couotuig  for  two  coincident  poqits).  or  two 
distinct  pointSL  If  the  bne  at  iiwinity  ^s  no  point  mi  the  curve  the 
latto-  Is  altogether  finite,  and  is,  called  an  EUifse  (fig.  31}.  If  the  Une 
at  infinity  has  only  one  point  in  common  with  tne  conic,  the  latter 
extends  to  infinity,  and  has  the  line  at  infinity  a  tanffsnt.  It  is 
called  a  Parabola  (Bg.  22}.  If,  lastly*  the  Une  ^  infinity  -cuts  the 
curve  in  two  points,  it 
conwsts  of  two  separate 
parts  whicli  each  .extend 
in  two  branches  to  the 
points  at  infinity  where 
they  meet.  The  curve  is 
in  this  case  called  an 
Hyperbola  (see  fig.  20). 
The  tangents  at  the 
two  points  at  infinity 
are  finite  because  the 
Une  at  infinitv  is  not 
a  tangent.  They  are 
called  Asymptotes.  The 
branches  of  the  hyper- 
bola approach  these  lines 
indefinitely  as  a  point  on 
the  curves  moves  to  in- 
finity. 

S60.  That  the  circle 
belongs  to  the  curves  of 
the  second  order  is  seen  Fig.  22. 

at  once  if  we  state  in 

a  slightly  different  form  the  theorem  that  in  3  drcle  alt  angles  at 
the  circumference  stancUng  upon  the  same  arc  are  ec}ua1.  If  two 
points  Si,  St  on  a  circle  be  joined  to  anv  other  two  pomts  A  and  B 
on  the  circle,  then  the  angle  Included  by  the  rays  StA  aiid  S16  is 
equ^l  to,  that  between  the  rays  SjA  and  SiB,  so  that  as  A  moves 
along  the  circumference  the  rays  SiA  and  SiA  describe- equal  and 
therefore  projective  pencils.  Tne  circle  can  thus  be  generate  by 
two  projective  pencils,  and  is  a  curve  of  the  second  brder. 
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U  we  join  a  point  in  to  all  eofaito  M  a,ditlcb  wt  M 
cone  of  the  second  order  (|  43).  Evei!y  pUuedocMonioi  thiaanie  is  a 
conic.  This  conic  will  be  an  ellipfe,  a  patubda,  ob  an  ifayperbplak 
accontiag  as  the  line  ax  iafinity  in  the  plane  haa  no.  one  or- two  points 
in  common  with  the  conic  in  which  the  plane  at  infinity  cuts  the 
cone.  It  follows  that  our  curves  of  second  order  may_  be  obtained 
as  sections  of  a  circular  cone,  anjl'that  they.are  identical. jwitb  the 
"  Conic  Sections  "  of  the  Greek  ttiatheinatkianfc  ^ 

S  6.1.  Any  two  tanmts  to  a  par^Mrfa  ore  out  by  all  otbeps  la 
projectivar  rows;  but  the  Koe  at  infinity  being  ooe  «  the  tajagentsv 
the  points  at  infinity  on  th^  rows  are  corre^nding  points,  and  the 
rows  therefore  umilar.  Hence  the  tbeoreoir— 

The^tm^pnts  to  a  panbma  cut  each  other  finportiotiaUy. 

PoLB  AND  Polar  ■ 

f62i  Wfe  return  once  again  to  fig.  21,  which  we  obtained  in  5  SS-' 
f  a  four-side  be  circumscribed  about  and  a  fourypoint  inscribed 
in  a  conic,  so  that  the  vertice»  of  the  second  are  the  points'  of  contact 
of  th^  sides  of  the  first,  then  the  triangle  formed  by  the  diagonals 
of  tine  first  is  ibe  ssme  as  that  formed  by  the  diagonal  points  of  the 
other. 

Such  a  triai^te  will  be  called  a  polar-lriangte  of  the  come,  so  that 
~iR  in  fig.  31  is  a  polar-triai^le.   It  luis  the^property  that  on  the 


aSc  ^oppoute  P  meet  the  tangents  at  A  and  and  also  those  at  C 
and  D.  From  the  harmonic  [>ropert)es  of  four-points  and  four-sides 
it  follows  further  that  the  points  L,  M,  where  it  cuts  the  lines  AB 
and  CD,  are  hamuHuc  cooiug^tes  with  regard  to  .i^L^,  and  CD 
respectively.  \  ^   .■   ■  ' 

It  the  point  P'  is  given,  and  we^draw  a  line  through  It,'  cutting 
the  conic  in  A  and  B,  then  the  point  Q  harmonic  conjugate'  to  P 
with  regard  to  AB,  and  the  point  H  where  the  tangents  at  A  and  B 
meet,  are  determined.  But  they  lie  both  on  p,  and  therefore  this 
line  is  determined.  If  we  now  draw  a  second  line  through  P,  cutting 
the  conic  in  C  and  then  the  point  M  harmonic  conjugate  to  P 
with  regard  to  CD,  and  the  point  G  where  the  tangents  at  C  and  D 
meet,  must  also  lie  on  ^  As  the  first  line  through  P  already  deter- 
mines p,  the  second  may  be  any  line  throui^  P.  Now  every  two 
lines  through  P  determme  a  four-point  ABCD  on  the  conic,  and 
therefore  a  polar-triangle  which  has  one  vertex  at  P  and  its  opposite 
side  at  p.  This  result,  tc^thcr  mth  its  reciprocal,  gives  the 
theorems — 

AU  polar-triang^  which  have  one  vertex  in  common  have,  also  fiu 
opposite  side  in  common. 

AU  polof-triangfei  vhich  haoe  one  side  &i  common  hg^  also  the 
opposite  vertex  in  common.  '" 

1 63.  To  any  point  P  in  the  plane  of,  but  not  on,  a  conic  corresponds 
thus  one  line  p  as  the  ude  opposite  to  P  in  all  polar<criangles  which 
have  one  vertex  at  P,  and  reciprocally  to  eveiy  line  p  corresponds 
one  point  P  as  the  vertex  opposite  to  ^  la  all  triangles  which  l^ve  p 
as  one  nde. 

We  call  the  line  ^  the  ^olw  of  P,  and  the  point  P  the  pole  of  the 
line  p  with  re^^aid  to  the  conic. 

If  a  point  lies  on  the  conic,  we  call  the  yingent  at  that  point  its 
polar;  and  reciprocally  we  call  the  point  01  contact  the  pole  of 
tat^nt. 

§"64.  From  these  defimtioiiB  and  fonner  results  follow — 
The  pcdar  of  any  pcant  P  not 


on  the  conic  isa  line  p,  which  has 
the  followitq;  properties  ^^ 

1.  On  every  line  through  P 
which  cuts  the  conic,  the  polar 
of  P  contains  the  harmonic  con- 


The'pole  of  any  line  p  not  a 
tangent  to  the  conic  is  a  pcunt 
P,  which  has  the  following  pro- 
perties:— 

I.  Of  all  lines  through  a  point 
on  p  from  which  two  tangents 
may  be  drawn  to  the  conic,  the 


ju^te  of  P  mth  regard  to  those  pole  P  contaiiu       line  which  is 


pmnts  on  the  conic 

3.  If  tangents  can  be  drawn 
from  P,  their  points  of  contact  lie 
on  p. 

^.  Tangents  drawn  at  the 
points  where  any  line  through  P 
cuts  the  ctKiic  meet  on  P;  and 
conversely, 

4.  If  from  any  pwit  on  p. 


harmonic  conjugare  to  p,  with 
r^ard  to  the  two  tahgents. 

a.  If  p  cuts  the  conic,  the 
tangents  at  the  intersections 
meet  at  P. 

$.  The  point  of  contact  of 
tangents  drawn  from  aoty  pokit 
on  ^  to  the  conic  lie  in  a  hne  with 
P;  and  oonveiBdjy, 
.   .  , .      4.  Tangents  mawa  at  poiats 

tai^ents  be  drawn,  their  points  whine  any  line  throu^P  cuts  the 
of  contact  will  lie  in  a  line  with  P.  conic  meet  on  p. 


Any  four-point  on  the  oonic 
which  has  one  diagonal  pcunt  at 
P  haa  the  other  two  lying  on  p. 

The  truth  of  2  fcdiows  from  i. 


5.  Any  four-side  circumscribed 
abmit  a  conic  which  has.  One 
di^onal  on  p  haa  the  other  two 
meeting  at  P. 

If  T  be  a  point  where  p  cuts  ih^ 
conic,  then  one  of  the  points  where  PT  cuts  the  conic,  aad  which 
ftre  harmonic  conjugates  widi  reganl  to  PT,  c»incide»with  T;  hoice 
the  other  does— uiat  is,  PT  touches  the  curve  at  T. 

That  4  is  true  follows  thus:  If  we  draw  from  a  point  H  on  the 
polar  one  tan^nt  a  to  the  conic,  join  its  point  of  contact  A  to  die 
pok'P,  deteFjnioe  the  second  point  of  interaection  B  Of- this  line  with 
the  conic/  and  draw  the  tangent  at  B,  it  will  pass  thRKub  H\  and 
mil  therefore  be  the  seoond  tangent  ySkM  n«/.be  dmrnk  mmi  H  to 
the  curve. 


165.:  Tt«  .a«eond  proper^  of      pf4ar't)r  iMkt        me  to  the 

theorem — 


From  a  pouafe  .in  the  piane  oi  ,a 
conic,  two.  one  or  no  tanBeats 
msLy  be  drawn  to  the  conic, 
according  as  its  polar  has  two, 
one,  or  no  points  in  common  with 
the  curve. 


A  line  i»  the  plane  .of  a  conic 
baa  two. :  I  one  >  w  iM  plants  ia 
common  with  the  conic,  accord- 
ing as  two,  one  or  no  tangents 
can  be  drawn  from  its  pole  to  the 
conic 


Of  any  point  in  the  plane  of  a  ronic  we  say  that  it  was  without, 
on  or  wtthtn  the  curve  according  as  two,  one  or  no  tangents  to  the 
curve  pass  through  it.  The  pcnnts  on  the  conic  separate  those  within 
the  conic  from  those  without.  That  this  is  true  for  a  circle  is  known 
from  elementary  geometry.  That  it_  also  holds  for  other  conies 
follows  from  the  tact  that  every  conic  may  be  considered  as  the 
projection  of  a  circle,  which  will  be  proved  later  on. 

liie  fifth  property  of  pole  and  polar  stated  in  64  shows  hov 
to  find  the  polar  of  any  point  and  the  pole  of  any  lipe  by  aid  of  the 
straight-edge  only.  Practically  it  is  often  convenient  to  draw  three 
secants  through  the  pole,  and  to  determine  only  one  of  the  diagonal 
points  for  two  of  the  four-points  formed  by  pairs  itf  these  lines  and 
the  conic  (fig.  22). 
These  constructions  also  solve  the  problenh— 
From  appoint  without  a  conic,  to  draw  the  two  tei^fents  to  the 
conic  by  aid  of  the  straight-edge  only. 

For  we  need  only  draw  the  polar  of  the  point  In  order  to  find  the 
points  of  contact. 

S  66.  The  property  of  a  polar-triangle  may  now  be  stated  thus — 
In  a  polar-tri^igle  each  side  is  the  polar  of  the  opposite  vertex, 
and  each  vertex  is  the  pole  of  the  opposite  «de. 

If  P  is  one  vertex  of  a  polar-triande,  then  the  other  vertices,  Q 
and  R,  lie  on  the  polar  PmP.  One  of  these  vertices  we  mav  choose 
arbitrarily.  For  if  from 
any  point  Q  on'  the  polar 
a  secant  be  drawn  cutting 
the  conic  in  A  and  D  (fig. 
33),  and  if  the  lines  joining 
these  points  to  P  cut  the 
conic  again  at  B  and  C, 
then  the  line  BC  will  pass 
through  0-  Hence  P  and 
Q  are  two  of  the  vertices 
on  the  polar-triangle  which 
is  determined  by  the  four- 
point  ABCD.  The  third 
vertex  R  lies  also  on  the 
line^.  It  follows,  therefwe, 
also — 


^  ^  Q  if  ajxnni  on  the  polar 


then  P  is  a  point  on  the 
polar  of  {3  ;  and  redprocallv. 

If  q  is  a  line  throt^h  the 
pate  of  p,  ihtn  p  is  a  tine  Fic.  33. 

through  the  pole  of  q. 

This  is  a  very  Important'  dieorem.  It  may  also  be  stated 
thus— 

//  a  point  mtnfes  along  a  line  describing  a  row.  its  polar  turns  about 
tkejM^  of  the  line  describing  a  Pencil. 

■  This  pencil  is  projectioe  to  the  raw,  so  that  the  cross-ratio  of  four 
poles  in  a  row  eauals  the  eross-retio  ef  its  foifr  polarSy  which  past 
through  the  pole  of  the  row. 

To  prove  the  last  part,  let  us  suppose  that  P,  A  and  B  in  fig.  at 
rsasam  fixed,  whilst  Q  moves  along^the  polar  of  P.  This  will 
make  CD  turn  about  P  and  move  R  aIoi%  whilst  QD  and  RD 
describe  projective  pencils  about  A  and  B.  Hence  Q  ana  R  describe 
projective  rows,  and  hence  PR,  which  is  the  polar  of  Q,  describes  a 
pencil  projective  to  either. 

S  67.  Two  points,  of  which  one,  and  therefore  each,  lies  on  the 
polar  of  the  other,  are  said  to  be  conjugate  wHk  regard  to  the  eonie; 
and  two  llnea,  of  which  one,  and  therefore  each,  passes  through  the 

B>le  of  the  other,  are  said  to  he'coniugate  with  regard  to  the  conic. 
ence  all  points  conjugate  to  a  point  P  He  on  the  piriar  of  P;  aU  lines 
comurate  to  a  line  p  pass  through  the  pole  of  p. 

Ii  oie  line  joining  two  conjugate  poles  cuts  the  conic,  then  the 
poles  arc  harmonic  conjugates  with  regard  to  the  points  of  inter- 
section; henoe  one  lies  mthin  the  other  wfthout  the  conk,  and  all 
points  conjogate  to  a  point  within  a  conic  lie  without  it. 

Of  a  polar-triangle  any  two  vertices  are  conjugate  poles,  any  two 
sides  conjugate  lines.  If,  therefore,  one  side  cuts  a  conic,  then 
one  «rf  the  two  vertices  which  lie  on  this  side  is  within  and  the  other 
without  the  conic.  The  vertex  opposite  this  side  lies  also  without, 
for  it  Is  the  pole  of  a  line  which  cuts  the  curve.  In  this  case  there- 
fore one  vertex  lies  within^  the  other  two  without.  If,  on  the 
odier  hand,  we  begin  with  a  side  wMcb  does  not  cut  the  coflle, 
then  its  pole  lies  within  and  the  other  vertices  mthout.  Hence** 
Every  poUe-triangle  has  one  and  only  one  veftek  \rithin  the  c«iic 
.  We  add,  widnut  a  proof,  the  theorem— " 

The  four  points  in  which  a  conic  is  cut  by  two  conjugate  polan 
aniour  hanhoswi'points  in  the  conic. 

I  6a.  If  ttto.  confcs  intersect  in  four  points  (they  cannot  hava 
mofo  poiata  m  «oitinKW,  |  53),  tbaie  exiata  dm  and  only  one 
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foar*pdat  wMcb  itfioMlrfbed  in  bothi  afKlthBnfai«ioBrpelar-Uiai«g:le 
common  to  both. 

7^h«orMR.— 'Two  coaics  which  intmect  in  four  points  have  always 
one  and  only  one  commott  polar>triaii|^t  and  reciprocally, 

Two  conica  which  have  four  commoQ  tai^nts  nave  uways  one 
and  only  one  oommon  polar-triangle. 

Diameters  and  Axes  of  Conics 

§  6q.  Diameters. — The  theorems  about  the  harmonic  properties 
of  poles  and  polars  contain,  as  special  cases,  a  number  of  important 
metrical  properties  of  conies.  These  are  obtained  if  either  the  pole 
or  the  polar  is  moved  to  infinit>^, — it  bein^  remembered  that  the 
harmonic  conjueate  to  a  point  at  infinity,  with  reeard  to  two  p<Mnts 
A,  B,  is  the  middle  ooint  of  the  segment  AB.  The  most  important 
prcmertles  are  stated  in  the  following  theorems: — 

The  middle  points  of  ^ralUI  chords  of  a  conic  lie  in.a  titifi—vie.  on 
th^  polar  to  the  point  at  infinity  on  the  Parallel  chords. 

TTiis  line  is  called  a  diameter. 

The  polar  of  every  point  at  infinity  is  a  diamder. 
'   The  tangew  at  the  end  points  of  a  diameter  are  paralld,  and  are 
ParaUet  to  the  chords  bisected  by  the  diameter. 

All  diameters  pass  through  a  common  point,  the  pole  of  the  linf  at 
infinity.  .... 

All  diameters  of '  a'  parabola  are  parallel,  the  pole  to  the  linp'  at 
infinity  being  the  point  where  the  curve  touches  the  line  at  infinity. 

In  case  of  the  elnpse  and  hyperbola,  the  pole  to  the  line  at  infi^^ 
is  a  finite  point  called  the  centre  of  the  curv^.  .  . .  V 

A  centre  of  d  coni(  bisefits  every  chord  through  it.  '  J 

The  centre  cif  an  ellipse  is  within  the  curve,  for  the  Ene  at  in^imy 
does  not  cut  the  ellipse.  :  , 

The  centre  of  an  hyperbola  is  withovl  the  curve,  because  the  Gpe  at 
infinity  cuts  the  curve.   Hence  also — ' 

From  the  centre  of  an  hyperbola  two  tangents  £fln  be  drawn  to  the 
curve  which  have  their  Pflitit  of  contact  at  infittUy.  These  are  called 
Asymptotes  (S  59)-      ' ' 

To  construct  a  diameter  of  a  conic,  draw  two  parallel  dieidB  and 
jmn  their  middle  points, 

To  find  the  centre  of  a  conic,  draw  two  diametets;  thdr  inter- 
section will  be  tBe  centre.  , 

I  70.  Conjugate  Diameters. — A  polar-trianele  with  one  vertex  at 
the  centre  wiff  have  the  opposite  side  at  infinity.  The  other  two 
sides  pass  through  the  centre,  and  are  called-coryueate  dtampferf, 
each  being^  the  ^lar  of  the  point  at  infinity  on  the  other. 

Of  two  conjugate  diametttrs  each  bisects  ffifi  chords  paraUel  to  the 
otiier,  and  if  one  cuts  the  eur^,  Ike  tangents  at  its  ends  are  ppraUel  to 
•the  other  (Uameter. 

Further— 

Every  paraUelogram  inscribed  in  a  conic  has  its  sides  parallel  to 

two  conjugate  diameters;  and 

^>ery  parallelogram  eirssimscribed  about  a  come  has  oc  diagonals  two 
conjugate  diameters. 

This  will  be  seen  by  conudenng  the  parallelc^ram  in  the  first 
case  as  an  inscribed  four-point,  in  the  other  as  a  orcumscribod 
four-«d«,  and  detexmii^ng  in  each  the  porr^ponding  polar- 
triangle.   The  first  may  also  be  enunciated  thus — 

TIk  lines  which  join  any  point  on  an  ellipse  or.  an  hyperbola  to  the 
ends  of  a  diameter  are  parallel  to  two  cortju^Ue  diameters. 

^  71.  Jf  entry  dumeter  is  perpendicuiar  to  its  conjugate  the  conic  is 
afircle.  .  . 

For  the  lines  which  loin  the  ends  01  a  diameter. to  any  point.on 
the  curve  include  a  right  anfl^e.  • 

A  conic  which  has  more  than  one  pair  of  confugjOle  diameten  «!  right 
angles  to  each  other  is  a  circle. 

Let  AA'  and  BB'  (fig.  24)  be  one  pair  of  conji^te  diameters  at 
right  angles  to  each  oi£et,  CC  and  ujy  a  second  pair.  If  we  draw 

through  the  end  pmat  A  ot  one 
diameter  a  chord  AP  parallel  to 
DD',  and  join  P  to  A',  then  PA  ajid 
PA'  are,  according  to  §  70,  parallel  to 
two  conjugate  diameters.  But  PA  is 
parallel  to  DD',  hence  PA'  Is  parallel 
to  CC,  and  therefore  PA  and  PA' 
are  perpendicular.  If  we  further 
draw  the  tangents  to  the  conic  at  A 
and  A',  these  will  be  perpendicular 
to  AA',  they  being  parallel  to  the 
conjugate  diameter  BB'.  We  .  know 
thus  five  points  on  the  conic,  viz,  the 
points  A  and  A'  with  their  tangents, 
and  the  point  P.  Throu^  these  a 
circle  may  be  drawn  having  AA'  aa 
<  ;  .diameter}  and  as  through  .five  points 
one  «MHc  only  can  be  dra>rnt  this  arcLe  must  coincide  wlut  the 
given  conic. 

J  72.  "i4flc«.~-Conimgate,  diameters  perpendicular  to  each  other 
are  called  axes,  and  the  points  where  tbey  cut  tb^'  curve  vaiices 
of  the  conic  m  .  ■  .  ■) 

In  a  circle  every  diameter  is  an  axis,  every  poipt  onit  is  a  veftex; 
and  any  two  liaes  at  rig^t  anglee  to  each  other  may  be  taken  a 
pair  <rf  ax«  of'VQn  cudft  wIuAaiia^its  centre  atthem  iatcssection. 


Fig.  *4i 


If  iw  doerlbe-oa  a  (Baneter  AB  (tf  ail  dttpw  or  hyperbola  a  dicle 
conoentrio  to'tiM  conic,  It  viU-cut  the  latter  in  A  and  B  (fig.  35). 
Each  of  tbe  semicircles  In  which  it  is  ^vided  by  AB  will  be  putly 
within,  partly  without  the  curve,  and  must  cut  the  latter  therefore 
agftin  in  a  point.  The  circle  and  the  cOBoc  have  thus  four  pmnts 
A,  B,  C,  D,  and  therefore 
one  polar-tr^ansle,  in  com- 
mon (S  68).  Of  this  the 
centre  is  one  vertex,  for 
the  line  at  infinity  is  the 
polar  to  this  pi^nt,  both 
with  regard  to  the  circle 
and  the  other  conic.  Hie 
other  two  sides  are  coa-< 

i'ugate  diameters  of  bodi, 
lencx  perpendicular  to 
each  other.  TTiis  eivesi — 
An  ellipse  as'iteu  as  an 
hyperbola  has  one  pair  of 
axes. 

This  reasonii^  shows  at 
the  same  time  how  to  con- 
strjict  the  axis  cf  an  ellipse 
or  of  an  hyperbola. 

A  parabola  has  one  axis, 
U-we  define  an  axis  as  a  diameter  perpendicular  to  the  diwds 
wmc^'it  bisects:  'It  is  easily  constructecf.  The  line  which  bisects 
any  two  .parallel  chords  is  a  diameter.   Chords  perpendicular  to  it 
■will  be  bisected  by  a  parallel  diameter,  and  this  U  the  axis. 

i  73.  The  first  part  of  the  right-hand  theoreth  in  §64  may  be 
stated  thus;  any  two  conjugate  lines  through  a  point  P  without  a 
conic  ate  j^rmomc  conjugates  with  regard  to  the  two  tangents 
t^at  may  be  drawn  from  P  to  the  conic 

If  we  take  instead  of  P  the  centre  C  of  aq  hyperbola.  Uien  the 
conjugate  lines  become  conjugate  diameters,  and  the  tangents 
asymptotes.  Henc? — 

A  ny  two.  conjugate  ^meters  of  an  hyperbola  are  harmonic  conjugates 
with  regard  to  the  asymptotes.        '  _  , 

As  the  axes  are  conjugate  diameters  at  right  angles  to  one  anothej', 
it  follows  (§  23)—^ 

Thfi  axM  of  an  hyperbola  bisect  the  angfes  betu/een.the  asymptotes. 

Let  O  be  the  centre  of  the  hyperbola  (fig.  36),  f  anv  secant  which 
cuts  the  .Jbvpecb<da  in  C,D  and  the  asjnnptotes  In  £^F,  then  the 
Gne  OM  which  Insects  the  chord  CD  is  a  diamet^  coigugate  to  the 


Fig.  25. 


Fig.  36. 

diameter  OK  whkli  is  pai-allel  to  the  secant  t,  so  that  OK  and  OM 
are  harmonic  with  regard  to  the  asymptotes.  The  point  M  there- 
fore bisects  EF.  But  by  construction  M  bisects  CD.  It  follows 
that  DF-EC,  and  ED-CFi;  or 

On  any  secant  of  an  hyperbola  the  segments  between  the  ourte  and  the 
asymptotes  an  tgual. 

If  the  chord  is  changed  hito  a  tangent,  this  gives— 

The  segment  bOween  the  asymptotes  on  any  tangent  to  an  hyperbola 
is  bisKted  by  the  point  of  contact.  ■  '  ;■ 

•  ■  The  first  part  allows  a  simple  sedation  of  the  problem  to  find  any 
number  of  points  on  an  hyperbola,  of  which  the  asymptotes  and  one 
pAlnt  are  ^ven.  This  ia  equivalent  to  three  points  and  the  tangents 
at  two icrf  them.  Thfa  construction  requires  roeasareinent.  ■  ■ 

i  74.  For  the  parabola,  too,  folkm  some  Metrical  propertlee:  A 
diameter  PM  (figi  27>  bisects  every  chord  conjiwate  to  it,'  and  the 
pole  P  c#'such  a  chord  BC  lies  on  the  diameter.  But  a  diamecer  duts 
the  parabola  once  at  infinity.  Hence —     '  ,  ' 

7^ segm0Ht-PVl  which ptw  the  middle  point  M  ifa-  chord  of  a  ptin>- 
boia  to  th£.pobt  'V  of  the  chord  is  bisetted  by  the  parabola  at  A. 
■  3  ^S'  TwO' asymptotes  >aiKl  any  tw6  tai^ient*  to  an-  hypM-boH 
may  be  considerea  as  a  quadnlateial  drcunucribed  abAit  t« 
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hyperbola.  But  in  such  a  quadrifeteral  the  Intersections  of  the 
dKgonab  and  the  points  at  contact  of  opposite  sides  lie  in  a  line 

(I  34).  If  therefore  DEFG 
{hg.  38)  is  such  a  quadri- 
lateral,  then  the  diagonals 
DF  and  G£  will  meet  on 
the  line  which  joins  the 
points  of  contact  of  the 
asymptotes,  that  is,  on  the 
line  at  infinity;  hence  the^ 
are  parallel.  From  this 
the  following  theorem  is 
a  snnple  deduction : 

All  trianeles  formed  by  a 
tangent  and  the  asymptotes 
of  an  hyperbola  are  equal  in 
area. 

If  we  draw  at  a  point  P 
(fig.  38)  on  an  hyperbola 
a  tangent,  the  part  HK 
between  the  asymptotes 
is  Usected  at  P.  The 
parallelogram  PQOQ' 
fanaed  by  the  asymptotes  and  lines  parallel  to  them  through 
P  wiU  be  half  the  triangle  OHK,  and  will  therrfore  be  con- 
■tant.    If  we  now  take  the  aiymptotes  OX  and  OY  as  oblique 


Fig.  37. 


Fig.  28. 


axes  ol  co-ordinates,  the  lines  OQ  and  QP  will  be  the  co-ordinates  of 
P,  and  will  satisfy  the  equation  xy=const.  =-a*. 

For  the  asymptotes  as  axes  of  co-ordinates  the  equation  of  the  hyperbola 
is  x>«  const. 

Involution 

S  76.  If  we  have  two  projective  rows,  ABC  on  u  and  A'B'C  on 
and  place  their  bases  on  the  same  line,  then  each  point  in  this 
line  counts  twice,  once  as  a  point  in  the  row  «  and  once  as  a  point 
In  the  row       In  fig.  29  we  denote  the  points  qs  points  in  the  one 
row  by  letters  above  the  Ubq  A,  B,  C  . . .,  and  as  pomts  in  the  second 

TOW  by  A',  B'.  C ...    below  the 

  J8       line.    Let  now  A  and  B'  be  the 

'  I,"  ••t'—     same  point,  then  to  A  will  corre- 
'  A  spond  a  point  A'  in  the  second, 

Fig.  39.  and  to  B'  a  point  B  in  the  first 

row.  In  general  these  points  A' 
and  B  will  be  different.  It  may,  however,  happen  that  they  coincide. 
Then  the  correspondence  is  a  peculiar  one,  as  the  following  theorem 
shows: 

//  Hbo  projective  rows  lie  on  the  same  base,  and  if  it  happens  that  to  one 
point  in  the  base  the  same  point  corresponds,  whether  toe  consider  the 
Point  as  belonging  to  the  first  or  to  the  second  row,  then  the  same  wiR 
Happen  for  every  poirU  in  the  base—that  is  to  say,  to  every  point  in  the 
htte  corresponds  the  same  point  in  the  first  as  in  the  second  row. 
'■  In  order  to  determine  the  correspondence,  we  may  assume  three 
pairs  of  corresponding  points  in  two  projective  rows.    Let  then 

A',  B',  C',  m  fig.  30,  correspond  to 
■  A       P  B         C       A,  B,  C,  BO  that  A  and  B',  and  also 

'  ■  'I,'       I,'"   Ij'"       I,      B  and  A',  denote  the  same  point. 

C  A        D      Let  us  further  denote  the  point 

Fig.  30.  C  when  considered  as  a  point  in 

the  first  row  bv  D;  then  it  is  to 
be  proved  that  the  point  D',  which  corresponds  to  D,  is  the  same 
point  at  Cb  We  know  that  the  cress-ratiO'  of  four  points  is  equal 
to,that  of  the  corresponding  row.  Hence 

 CAB,cb)-(A'B',C'D') 

but  repbcirig  the  dashed  ktteTe  by  those  undashed  ones  Winch 
denote  the  same  points,  the  second  cross-ratio  equals  (BA,  Diy), 


which,  accontfvqs  to  §  15,  equals  (AB,  X/VS)\  ao  that  the  equation 

becomes 

(AB,CD)-={AB,D'D). 
This  requires  that  C  and  D'  coincide. 

S  77.  Two  pTDjective  rows  on  the  same  base,  which  have  the  above 
property,  that  to  every  point,  whether  it  be  considered  as  a  point  In 
the  one  or  in  the  other  row,  corresponds  the  sflune  point,  ue  said 
to  be  in  involution,  or  to  form  an  involution  of  points  on  the  line. 

We  mention,  but  without  proving  it,  that  any  two  projective 
rows  may  be  pkced  so  as  to  form  an  involution. 

An  involution  may  be  said  to  consist  of  a  row  of  pairs  erf  points, 
to  every  point  A  corresponding  a  point  A',  and  to  A'  a^ain  the 
point  A.  These  points  are  said  to  be  conjugate,  or,  better,  one  point 
13  termed  the  "  mate  "  of  the  cAher. 

From  the  definition,  acctuding  to  which  an  involution  may  be 
considered  as  made  up  of  two  projective  rows,  follow  at  once  the 
following  important  properties: 

1.  The  cross-ratio  of  four  points  equals  that  of  the  four  conjugate 
points. 

3.  If  we  call  a  point  which  coincides  with  its  mate  a  "  focus  " 
or  "double  p(Hnt  of  the  inv<dution,  we  may  «ay:.  An  involution 
has  ather  two  foci,  or  one,  or  none,  and  is  called  re^)ectivdy  a 
hyperbolic,  parabolic  or  elliptic  involution  ({  34). 

3.  In  a  nYperbolic  involution  any  two  conjiig^t^  pcHnts  are 
harmonic  conjugates  with  regard  to  the  two  foci. 

For  if  A,  A'  be  two  conjugate  points,  Fi,  Fj  the  two  foci,  then  to  the 
points  Fi,  Ft,  A,  A'  in  the  one  row  correspond  the  points  Fi,  Fi,  A',  A 
in  the  other,  each  focus  corresponding  to  itself.  Hence  (FiFi,  AA')  — 
(FiFi,A'A) — that  is,  we  may  interchange  the  two  points  AA'  without 
altering  the  value  of  the  cross-ratio,  which  is  the  characteristic 
property  of  harmonic  conjugates  (§  18J. 

4.  The  point  conjugate  to  the  point  at  infinity  is  called  the 
"  centre  "  of  the  involution.  Eveiy  involution  has  a  centre,  unless 
the  point  at  infinit]^  be  a  focus,  in  which  case  we  may  say  that 
the  centre  is  at  infinity. 

In  an  hyperbolic  involution  the  centre  is  the  middle  point  between 
the  foci. 

5.  The  product  of  the  distances  of  two  conjugate  pwnts  A,  A' 
from  the  centre  O  is  constant :  OA  .  OA'"»c. 

For  let  A,  A'  and  B,  B'  be  two  pairs  of  conjugate' plants,  O  the 
centre,  I  the  point  at  infinity,  then 

(AB,  OI)-(A'B',  10), 

or 

OA.  OA'*  OB.  OB'. 

In  order  to  determine  the  distances  of  the  tod  from  the  centre, 
we  write  F  for  A  and  A'  and  g^ 

OP=c:  OF--*- Vc. 
Hence  if  c  is  ptontive  OF  is  real,  and  has  two  values,  equal  an^ 

opposite.  The  involution  is  hyperbolic. 

I  f  c  ="  o,  OF  =0,  and  the  two  foci  both  coincide  with  the  centre. 

If  e  is  negative,  Vc  becomes  imaginary,  and  there  are  no  foci. 
Hence  we  may  write — 

In  an  hyperbolic  involution,  OA .  OA'"t*, 
In  a  parabolic  invc^ution,  OA .  OA'  — o. 
In  aa  ell^ic  involution,      OA .  OA'  '^-tfl. 

Frofti  these  expressions  it  follows  that  conjugate  points  A,  A'  in  an 
hyperbc^ic  involution  He  on  the  same  side  of  the  centre,  and  in  an 
elliptic  involution  on  opposite  «des  of  the  centre,  and  that  in  a 
parabolic  involution  one  coincides  with  the  centre. 

In  the  first  case,  for  instance,  OA . OA'  is  positive;'  hence  OA 
and  OA'  have  the  same  sign. 

It  also  follows  that  two  segments,  AA'  and  BB',  between  pairs  of 
conjugate  points  have  the  followine  positions:  in  an  hyperbolic 
involution  they  lie  either  one  altogether  within  or  altc^ether  without 
each  other;  in  a  parabolic  involution  they  have  one  point  in  common; 
and  in  an  elliptic  involution  they  overlap,  each  bemg  partly  within 
and  partly  without  the  other. 

Proof.— We  have  OA  .  OA'  -=0B  .  OB'  -  *•  in  case  of  an  hyperbolic 
invdution.  Let  A  and  B  be  the  points  in  each  pair  which  are 
nearer  to  the  centre  O.  If  now  A,  A'  and  B,  B'  He  on  the  same  side  of 
O,  and  if  B  is  nearer  to  O  than  A,  so  that  OB<OA,  then  OB'>OA'; 
hence  B'  lies  farther  away  from  O  than  A',  or  the  segment  AA'  lies 
within  BB'.   And  so  on  for  the  other  cases. 

6.  An  involution  is  determined — 

Co)  By  two  pairs  of  conjugate  points.  Hence  also 
(fi)  By  one  pair  of  conjugate  points  and  the  centre; 
By  the  two  foci;  . 

one  focus  and  one  pair  ct  conjugate  points; 
one  focus  and  the  centre. 

7.  The  condition  that  A,  B,  C  and  A',  B',  C  may  form  an  In- 
volution may  be  written  in  one  of  the  forms — 


(AB,  CC')  =  (A'B',  C'C), 
(AB,  CA'UCA'B',  C'A), 
(AB,  C'A')    " 


(A'B'.CA), 

for  each  expresses  that  ih  the  two  projective  roWs  In  which  A,  6,  C 
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and  A'.  B',  C  are  conjugate  pomts  two  coojngate  elpmeots  inay  be 
interchanged. 

8.  Any  three  paire,  A,  A',  B,  B'l  C,  C*  of  conjugate  points  are 
connected  by  the  relations: 

'.bc'.ca'  ab'.bc.c'a'  ab.b'c'.ca'  ab.b'c.c'a' 
'B.B'C.C'A"A'B.B'C'.CA=A'B'.BC.C'A"A'B'.BC'.Ca"-^- 
These  relations  readily  follow  by  working  out  the  relations  in  (7) 
(above). 

i  78.  Involittiim  a  guadran^.—Tke  sides  <^  any  four-point  are 
cut  by  any  line  in  stx  points  m  involution,  opposite  sides  bemi  cut  in 
cenjugaie  points. 

Let  AiBiCiDi  (fig.  31)  be  the  four-pcnttt.  If  its  rides  be  cut  by 
the  line  p  in  the  points  A,  A',  B,  B'.  C,  C,  if  further,  CiDi  cuts  the 
line  AiBi  in  Ci,  and  if  we  project  the  row  AiBiCjC  to  p  once  from 
D,  and  once  from  C„  we  get  (A'B'.  C'C)  -  (BA,  C'C). 

Interchanging  in  the  last  croaa-iatio  the  letters  in  ^ch  pair  we  get 
(A'B',  C'C)-(AB,  CC).  Hence  by  §  77  (7)  the  points  are  in  in- 
volution. 

The  theorem  may  also  be  stated  thus: 

The  threeptiiiHts  %n  which  any  Hne  cuts  the  sidesof  a  triangle  and  the 
projections,  from  any  point  in  the  fiane,  of  the  vertices  of  the  triangle 
on  to  the  same  Hne  are  six  points  in  imoiuiion. 

Or  again — 

The  projections  from  any  point  on  to  any  line  of  the  ax  vertices 


Fig.  31. 

of  a  four-side  are  six  points  in  involution,  the  projections  of  opposite 
vertices  being  conju^te  points. 

This  property  gives  a  simple  means  to  constructj  by  aid  of  the 
straight  edge  only,  In  an  involution  of  which  two  pairs  at  conjugate 
points  are  given,  to  any  point  its  conjugate. 

S  79.  Pencils  in  Irmolution. — The  theory  of  involution  may  at  once 
be  extended  from  the  row  to  the  6at  and  the  axial  pencil — viz.  we  say 
that  there  is  an  involution  in  a  flat  or  in  an  axial  pencil  if  any  line 
cuts  the  pencil  in  an  involution  of  points.  An  involution  in  a  pencil 
conusts  pairs  of  conjugate  rays  or  {daoes;  it  has  two,  oms  or  no 
focal  rays  vlouble  lines)  or  pHanes,  hat  nothing  cwreqionding  to  a 
centre. 

An  involution  in  a  flat  pencil  contains  always  one,  and  in  general 
only  one,  pair  of  conjugate  rays  which  are  perpencUcular  to  one 
another.  For  in  two  projective  fiat  pencils  exist  always  two  corre- 
8pondif^(  right  angles  ({  40). 

Each  mvolution  in  an  axial  pencil  contains  in  the  same  manner 
one  pair  of  conjugate  jilanes  at  right  angles  to  one  another. 

As  a  rule,  there  exists  but  one  pair  of  conju^te  lines  or  planes 
at  right  angles  to  each  other.  But  it  is  possible  that  there  are 
more,  and  then  there  is  an  infinite  number  of  such  pairs.  An  in- 
volution in  a  flat  pencil,  in  which  every  ray  is  perpendicular  to  its 
conjuratc  ray,  is  said  to  be  circular.  That  such  involution  is 
possible  is  easily  seen  thus:  if  in  two  concentric  flat  pencils  each 
ray  on  one  is  made  to  correspond  to  that  ray  on  the  other  which 
is  perpendicular  to  it,  then  the  two  pencils  are  projective,  for  if 
we  turn  the  one  pencil  through  a  right  angle  each  ray  in  one  coincides 
with  its  corresponding  ray  m  the  other.  But  these  two  projective 
pencils  are  in  involution. 

A  circular  involution  has  no  focal  rays,  because  no  my  in  a  pencil 
coincides  with  the  ray  perpendicular  to  it. 

§  80.  Every  eUipticai  involution  in  a  row  may  be  considered  as  a 
section  of  a  Circular  invohtion. 

In  an  elliptical  involution  any  two  s^ments  AA'  and  BB'  lie 
(ttrtly  within  and  partly  without  each  other  (fig.  3a).  Hence  two 
circles  described  on  AA  and  BB'  as  diameters  mil  intersect  in  two 
pomts  E  and  E'.  The  line  EE'  cuts  the  base  of  the  involution  at  a 
point  O,  which  has  the  property  that  OA. OA' -OB. OB',  for 
each  is  equal  to  OE.OE'.  The  point  O  is  therefore  the  centre  of 
the  involution.  If  we  wish  to  construct  to  any  point  C  the  conjugate 
point  C\  wc  may  draw  the  ciide  through  CE£'>  Tliia  will  cut  the 


Fig.  32. 


base  in  the  required  point  C'JiorOC.GC'-OA.OA'.  Bst  EC  and 
EC'  ajre  at  rj^ht  angles.  Hence  the  Involution  which  is  (ditainad 
by  joining  E  or  E'  to  the  points 
in  the  given  involution  is  cir- 
cular. This  may  also  be  ex- 
pressed thus: 

Every  dUptical  involution  has 
the  property  that  there  are  two 
definite  points  in  the  plane  from 
which  any  two  conjugate  points 
are  seen  under  a  right  angle. 

At  the  same  time  the  follow- 
ing problem  has  bera  scdTOd: 

To  determine  the  centre  and 
also  the  point  conrespoadiim 
to  any  given  point  in  an  elliptical  invcrfution  of  ^diich  two  p^rs  of 
conjugate  points  are  given. 

§  81.  Irmolulion  Range  on  a  Conic. — By  the  aid  of  \  53,  the  points 
on  a  conic  may  be  made  to  correspond  to  those  on  a  hne,  so  that  the 
row  of  points  on  the  conic  is  projective  to  a  row  of  points  on  a  line. 
We  may  also  have  two  projective  rows  on  the  same  conic,  and  these 
will  be  in  involution  as  soon  as  one  point  on  the  conic  has  the  same 
point  correspondinfi[  to  it  all  the  same  to  whatever  row  it  belongs. 
An  involution  of  points  on  a  conic  will  have  the  property  (as  foUows 
from  its  definition,  and  from  §  53)  that  the  lines  which  join  conjugate 
points  of  the  involution  to  any  point  on  the  conic  are  conjugate  fines 
of  an  involution  in  a  pencil,  and  that  a  fixed  tangent  is  cut  by  the 
tan^nts  at  conjugate  points  on  the  ornic  in  points  \^ich  are  ^^in 
conjugate  points  of  an  involution  on  the  fi«d  tangent.  For  such 
invuution  on  a  conic  the  follomng  theorem  holdsc 

The  lines  which  join  correspondiiu  points  in  an  inwdution  on  a  conic 
all  ^s  through  a  fixed  point;  and  redprocalty,  ihe  points  cf  inter- 
section  of  conjugate  lines  in  an  inwdution  among  tangents  to  a  conic 
lie  on  a  line. 

We  prove  the  first  part  only.  The  involution  is  determined  by 
two  pairs  of  conjugate  pcnnts,  say  by  A,  A'  and  B,  B'  (fig.  33).  Let 
AA*^  and  BB'^ 
meet  in  P.  If  we 
join  the  points  in 
involution  to  any 
point  on  the  conic, 
and  the  conjugate 
points  to  another 
point  on  the  conio, 
we  obtain  two 
projective  pencils. 
We  take  A  and 
A'  as  centres  of 
these  pencils,  so 
that  the  pencils 
A  (A 'BE')  and 
A'CAB'B)  are  pro- 
jective, and  in 
Fftrspective  posi- 
tion, because  AA' 
corresponds  to 
A'A.  Hence  cor- 
responding rays 


Fig.  33. 


meet  in  a  line,  ^tch  two  points  are  found  by  joining  A6'  to 
A'B  and  AB  to  A'B'.  It  follows  that  the  axis  of  perspective  is  the 
polar  of  the  point  P,  where  AA'  and  BB'  meet.  If  we  now  wish 
to  construct  to  any  other  point  C  on  the  conic  the  corresponding 

?)int  C,  we  join  C  to  A'  and  the  point  where  this  line  cuts  ^  to  A. 
he  latter  line  cuts  the  conic  again  in  C.  But  we  know  from  the 
theory  of  pole  and  polar  that  the  line  CC  passes  through  P.  The 
point  of  concurrence  is  called  the  "  pole  of  the  involution,**  and 
the  line  of  colUnearity  of  Uie  meets  is  called  the  "  axis  c&  the 
involution.** 

Involution  dbtbrhihed  bt  a  Conic  on  a  Line.— Foci 
S  83.  The  polars,  with  regwd  to  a  conic  of  points  in  a  row p  form 
a  pencil  F  projective  to  the  row  ((  66).  Thu  pencil  cuts  the  base  of 
the  row  />  in  a  projective  row. 

If  A  is  a  pc»nt  in  the  mven  row.  A'  the  pcnnt  where  the  polar  of 
A  cuts  ^,  then  A  and  A  will  be  corresponding  points.  If  we  take 
A'  a  point  in  the  first  row,  then  the  polar  of  A  will  pass  through 
A.  so  that  A  corre^ionds  to  A'— in  other  words,  the  rows  are  m 
involution.  The  conjugate  paints  in  this  involution  are  conjugate 
ptnnts  with  regard  to  the  conic.  Conjugate  points  coincide  only  if 
the  polar  of  a  pcHnt  A  passes  through  A — that  is,  if  A  lies  on  the 
conic.  Hence — 

A  conic  determines  on  eoerv  Uneinits  plane  an  inedutiott,  in  which 
those  points  are  cenji^aU  which  are  also  conjugal  with  regard  to  Ae 

conic. 

If  the  Une  cuts  the  conic  lie  itmltiiion  is  hiyperhoUc,  the  pemis  ef 
intersection  being  the  fod. 

If  the  Une  touches  the  conic  the  involution  is  paraboUc,  the  two  foci 
coinciding  at  the  point  of  contact. 

If  theme  dees  not  cut  Ou  conic  ihe  imoMion  is  eOipik,  hamng  M 
foa. 
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If,  on  the  other  famd,  ire  take  a  polAt  P  in  the  plane  of  a  conic, 
ve  set  to  eadi  line  a  through  P  one  conju^te  line  which  joins  P 
to  the  pole  of  a.  These  pairs  of  conjugate  Unes  through  P  form 
involution  in  the  pencil  at  P.  The  fotal  laye  of  this  involution  are 
the  tangents  drawn  from  P  to  the  conic.  Thu  gives  the  theorem 
reciprocal  to  the  last,  viz: — 

A  conic  determines  in  every  pencil  in  its  plane  an  ittvolution,  corre- 
sponding lines  teing  conjugate  lines  with  regard  to  the  conic. 

If  the  point  lis  witiumt  the  conic  the  imoluiiom  is  hyperbMc,  the 
tan^nts  from  the  points  being  the  focal  rays. 

If  the  point  lies  on  the  conic  UU  invotution  is  parabolic,  tie  tangent 
oi  the  Potnt  counting  for  coincident  focal  rays. 

If  the  point  is  wiAm  Uie  conic  the  inmaaion  is  ellipiic,  JbovH^  no 
fdcal  rays. 

It  will  further  be  seen  that  the  involution  determined  by  a  conic 
on  any  line  p  is  a  section  of  the  involution,  which  is  determined  by 
tfte  conic  at  the  Dole  P  of  ^. 

\  83.  /'oct.^-llie  centre  of  a  pencil  in  which  the  conic  determines 
a  circular  involution  is  called  a    focus  '*  of  the  conic. 

In  otlier  words,  a  focus  is  such  a  point  that  every  line  tlirough  it  is 
perpendicular  to  its  conjugate  line.  The  polar  to  a  focus  is  called  a 
directrix  of  the  conic. 

From  the  definition  it  follows  that  eoery  focus  lies  on  an  axis,  for 
the-  line  joining  a  focus  to  the  centre  of  the  conic  is  a  diameter  to 
which  the  conjugate  lines  are  pc^rpendicular:  and  every  Une  joining 
two  foci  is  an  axis,  for  the  perpendiculars  to  this  line  through  the  foci 
are  conjugate,  to  it.  These  conjugate  lines  pass  throu^  tne  pole  of 
the  line,  tne  pole  lies  therefore  at  mhnity,  and  the  line  is  a  diameter, 
hence  by  the  last  property  an  axis- 

^.  It  fcuows  that  all  fod  lie  on  one  axis,  for  no  line  joining  a  point 
in  one  axis  ,to  a  point  in  the  other  can  be  an  axis. 

. .  Aj>  thf!  conic  determines  in  the  pencil  which  has  its  centre  at  a  f  ocu^ 
a  circular  involution,  no  tano^ts  can  be  drawn  from  the  focus  to 
the  oonic,  Hence  fioch  focus  Ues  wiUnn  a.eomci  and  a  oirectrin  does 
not  cut  the  conic 

.  Further  properties  ve  found  by  the  following  coosiderations: 
.  i  84.  Through  3  point  P  one  Une  p  can  bed  rawn,  which  is  with 
r^ard  to  a  given  conic  conjugate  to  a  given  line  q,  viz.  that  line 
which:  ioinp  the.ppint  P  to  the  pple  of  the  fine  If  the  line  0  is  made 
to  describe  a  pencil  about  a  pmnt  Q>  then  the  liae  p  will  (tescribe  a 
pencil  about  P.  These  two  pcnoik  will  be  projective,  for  the  line 
p  passes  tbiDugh  the  pole  of:  jf,  and  iidi|lst  ^  dracribeB  the  pencil 
Its  pole  describes  a  projective  row,  ai^  this  row  is  perspective  to 
the  pencil  P. 

We  now  take  the  point  P  on  an  axis  of  the  conic,  draw  any  Une 
p  through  it,  and  from  the  pole  of  p  draw  a  peipendicular  S  to  ^. 
Let  q  cut  the  axis  in  Q.  frien,  in  the  pencus  of  conjugate  lines, 
whi<^  have  their  centres  at  P  and  Q,  the  lines  p  and  q  are  conjugate 
lines  at  right  angles  to  one  another.  Beudes,  to  the  axis  as  a  ray 
u  either  pencil  will  correspond  in  the  other  the  perp^dicular  to  tbe 
axis  (§72).  The  conic  generated  by  the  intersection  of  corre^ndiog 
Unesi  in  the  two  pencils  is  therefore  the  circle  on  PQ  as  diameter, 
so  that  every  line  in  P  is  perpendicular  to  its  corresponding  Une 
inO. 

To  ewxy  point  P  on  an  axis  of  a  conic  corresponds  thus  a  point 
Q,  aiich  that  ooiOugate  lines  through  P  and  Q  are  perpendicuUr. 

We  shall  sImw  that  these  point^pairs  P,  Q  form  an  mboAhIwii. 
To  do  this  let  us  move  P  along  the  axis,  and  with  it  the  Une  P, 
keei^ng  the  latter  parallel  to  itself.  Then  P  describes  a  row,  p  a 
perspective  pencU  (of  parallels),  and  the  pole  of  P  a  projective  row. 
At  the  same  time  the  line  q  describes  a  pencil  of  parallels  perpendicular 
to  P,  and  perspective  to  the  row  formed  by  the  pole  of  p.  The  point 
Q,  therefore,  where  0  oits  the  axis,  describes  a  row  projective  to  the 
xe^-  fk  points  P.  Tne  two  points  F  and  Q  describe  thus  two  pro- 
jective rows  on  the  axis;  and  not  only  does  P  as  a  point  in  the  first 
rbw  correspoitd  to  Q,  but  also  Q  as  a  poftnt  in  the  first  corresponds 
to  P.  The  two  rows  therefore  form  an  invotuticm.  The  centre  of 
this  involution,  it  is  easily  seen,  is  the  centre  of  the  conic 

A  focus  of  this  involution  has  the  property  that  any  two  conjugate 
Unes  through  it  are  perpendicular;  hence,  tt  is  a  focus  to  the  conic 

Such  involution  exists  on  each  aus.  But  only  one  of  these  can 
have  foci,  because  all  foci  lie  on  the  same  axis.  The  involution  on 
one  of  the  axes  is  elliptic,  and  appears  (§  80)  therefore  as  the  section 
of  two  circular  involutions  in  two  pencils  whose  centres  lie  in  the 
Other  axis.  These  rentres  are  foci,  nence  the  one  axis  contains  two 
foci,  the  other  axis  none;  or  every  centred  conic  has  two  foci  which  lie 
on  one  axis  equidistant  from  the  centre. 

The  axis  which  contains  the  fod  is  called  the  principal  axis;  in 
case  of  an  hyperbola  it  is  the  axis  which  cuts  the  curve,  because  the 
fod  li^  within  the  conic. 

In  case  trf  the  parabola  there  is  but  one  axis,  "nie  involution 
oh  this  aids  has  its  centre  at  inBntty.  One  focus  is  therefore  at 
in&iity,  the  one  focus  only  is  finite.    A  parabola  has  only  one 

S  w.  If  throu^  any  point  P  (fig.  54)  on  a  conic  the  tanjcent  PT 
and  the  normal  PN  (i.e.  the  perpendicular  to  the  tangent  throitth 
tifte  p<nnt  <rf  contact),  be  draWn,  these  will  be  conjupite  lines  wnh 
regard  to  the  conic,  and  at  right  angles  to  each  other.  They  will 
theMbre  cut  the  pnndpal  axis  in  two  fnints,  which  are  conjugate 
in  the  involution  considered  in  (  84;   hence  they  are  hannonic 


conju^tes  wteh  regaid  to  tks  fod.  If  tberefuc  tbe  two  fod  Fi  and 
Ft  be  jnned  to  P,  these  lines  will  be  harmonic  with  r^iard  to  the 
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tangent  and  normal.  As  the  latter  are  perpendicular,  they  will 
bisect  the  angles  between  the  other  pair.  Hence — 

The  lines  joining  any  point  on  a  conic  to  the  two  foA  are  equally 
ineUned  to  the  tangent  and  normal  at  that  point. 

In  case  of  the  parabola  this  becomes — 

The  line  joining  any  point  on  a  parabola  to  the  focus  and  tt*  diamtler 
through  the  point,  are  equally  inclined  to  the  tangent  and  m>rmal  at 
thai  point. 

From  the  definition  of  a  focus  it  follows  that — 

The  segment  of  a  tangent  between  the  directrix  and  the  point  of 
contact  is  seen  from  the  focus  belonging  to  the  directrix  under  a  riehi 
angle,  because  the  lines  joining  the  focus  to  the  ends  of  this 
segment  are  conjugate  with  regard  to  the  conic,  and  th«efore 
perpendicutar. 

Witii  equal  ease  the  faUowing  theorem  is  proved: 

The  two  Unes  winch  join  the  poiiUs  of  contact  ef  two  tangents  eath 
to  one  focus,  but  not  bath  to  ffie  Aims,  ar«  seen  from  the  interanlion  ef 
the  iwgetitfi  under  equal  angles. 

§  86.  Other  focal  properties  of  a  conic  are  obtained  by  the  followiiqi 
considerations: 

Let  F  (fig.  35)  be  a  focus  to  a  conic,  /  the  corresponding  directrix, 
A  and  B  the  points  of  contact  of  two  tangents  meeting  at  T,  and  P 
the  point  where  the 
Une  AB  cuts  the  direc- 
trix. Then  TF  will  be 
the  polar  of  P  (because 
polars  of  F  and  T  meet 
at  P).  Hence  TF  and 
PF  are  conjugate  Unes 
through  a  focus,  and 
there^re  perpendicular. 
They  are  further  har- 
monic conjugates  with 
regard  to  "FA  and  FB 
(SS  64  and  13),  so  that 
they  bisect  the  angles 
formed  by  these  lines. 
This  by  the  way 
proves — 

The  segments  between 
the  point  of  interseetien 
of  two  tangents  to  a  conic 
and  their  points  of  con- 
tact are  seen  from  a  focus 
under  equal  angles. 

If  we  next  draw 
through  A  and  B  tines 
parallel  to  TF,  then  the 
points  Ai,  Bi  where 
these  cut  the  directrix 
will  be  harmonic  conju- 
gates with  regard  to  P 
and  the  point  where  FT 
cuts  the  directrix.  The 
lines  FT  and  FP  bisect 
therefore  also  the  angles 
between  FAi  and  FBi. 
From  this  it  follows 
easily  that  the  triangles 
FAAi   and   FBBi  are 


Fig.  35. 


equiangular,  and  therefore  nmilar,  so  that  FA  :  AAi  *«  FB  :  BBi. 

The  triangles  AAiAi  and  BBiBi  formed  by  drawing  perpendiculars 
frftm  A  and  B  to  the  directrix  are  also  similar,  so  Uiat  AAi  :  AAt 
^BBi  :  BBf.  This,  combined  with  the  above  proportioa,  gives 
FA  :  AAjteFB  :  BBi.  Heoce  the  theorem: 

'  The  ratio  of  the  distances  of  any  point  on  a  conic  from  a  focus  and 
the  corre^onaing  directHx  is  Amsfanf. 

To  determine  this  ratio  we  cohrider  its  value  for  a  vertw  on  the 
prindpal  aids.  In  an  elHpse  the'focus  lies  between  the  two  vertkea 
on  this  axis,  hence  the  focus  is  nearer  to  a  vertex' than  to  the  corre- 
sponding directrix.  Similariy,  in  an  hyperbola  a  vertex  is  nearer 
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to-  the  ttirfctrix  thaa  to  the  focu^  Id  <a  pftmbda.  the  vertex  lies 
half  WHY  between  (Urectrix  and  fodus.  . 

It  follows  in  an  ellipse  the  ratio  between  the  distance  of  a  point 
from  the  focus  to  that  from  the  directrix  is  less  than  unity,  in  the 
parabola  it  equals  unity,  and  in  the  hyperbola  it  is  greater  than 
unity. 

It  is  here  the  same  which  focus  we  take,  because  the  two  foci 
lie  symmetiical  to  the  axis  of  the  conic.  If  now  P  is  any  point  on 
the  conic  having  the  distances  n  and  u  from  the  foci  and  the  distances 
di  and  dt  from  the  corresponding  directrices,  then  r^^^rjd»=e, 

where  e  is  constant.  Hence  also 

In  the  ellipse,  which  lies  between  the  directrices,  di  -^-dt  is  constant, 
therefore  also  fi+ri.  In  the  hyperhtda  on  the  other  hand  di-dt  is 
constant,  equal  to  the  distance  between  the  directrices,  therefore 
in  this  case  fi-r,  is  constant. 

If  we  call  the  distances  of  a  point  tm  a  conk  from  the  focus  its 
focal  distances  we  have  the  theorem : 

In  an  ellipse  the  sum  of  the  focal  distances  is  constant;  and  in  an 
hyperbola  the  difference  of  the  focal  distances  is  constant. 

This  constant  sum  or  difference  equals  in  cases  the  let^  of 
the  principal  axis. 

Pencil  of  Conics 

5  87.  Through  four  points  A,  B,  C,  D  in  a  plane,  of  which  no  three 
lie  in  a  line,  an  infinite  number  of  conics  may  be  drawn,  viz.  through 
these  four  points  and  any  fifth  one  single  conic.  This  system  of 
oonics^is  called  a  pendl  of  conics.  Similarly,  all  conics  touching  four 
fixed  lines  form  a  system  such  that  any  fifth  tangent  determines  one 
and  only  one  conic  We  have  here  the  theorems : 

The  pairs  of  tM^nts  in  which  The  pairs  of  tangents  which 
any^  line  is  cut  by  a  system  o(  can  be  drawn  from  a  point  to 
comes  through  four  fixed  pmnts  a  system  of  conics  touching  four 
are  in  involution.  lines  are  in  involution. 


We  prove  the  first  theorem  <mly.  Let  ABCD  (fig.  36)  be  the 
four-point,  then  any  Une  t  will  cut  two  opposite  sides  AC.  BD  in 


Fig.  36. 

die  pt^ts  E.  E^,  the  pair  AD,  BC  in  points  F,  F',  and  any  conic 
of  the  system  in  M,  N,  and  we  have  ACCD,  MN)=B(CD,  MN). 
If  we  cut  these  pencils  by  f  we  get 

fEF,MN)  =  CF'E',  MN) 
or  (EP,MN)  =  (E'F',  NM). 


corres] 

E,  . 

four-point  ABCD.  This  involution  is  independent  of  the  particular 
conic  chosen. 

%SS.  There  follow  several  important  theorems: 

Through  fow^  points  two,  one,  or  no  conics  may  Ite  drawn  which  Umch 
any  given  Une,  according  as  the  involution  determined  by  the  given 
faur-peinl  on  the  line  has  real,  coincident  or  imaginary  focu 

Two,  one,  or  no  conics  may  be  dravm  which  touch  four  given  lines 
and  Pass  through  a  given  point,  according  as  the  involution  determined 
by  the  given  four-stae  at  the  point  has  real,  coincident  or  imaginary 
focal  rays. 

For  the  a)nic  through  four  points  which  touches  a  g^ven  line  has 
its  point  of  contact  at  a  focus  of  the  involution  determined  by  tiie 
four-piolnt  oil  the  line. 

As  a  special  case  we  get,  by  taking  the  line  at  infinity: 

Through  four  points  of  vihick  non*  it  at  ii^niiy  mher  two  or  no 
parabolas  may  be  drawn. 

The  problem  of  drawing  a  conic  through  four  pc^nts  and  touching 
a  given  line  is  solved  by  determining  the  points  of  contact  on  the 
line,  that  is,  by  determining  the  foci  oC  the  involution  in  which  tht 
line  «uts  the  ades  of  the  four<point.  >  ;The  correspoodinK  remark 
holds  for  ,die  proUem  of  drawing  the.  conics  which  touch  four  lines 
and  pass;  tbrDugh  a  given  pmat. 


KulKd  Qpadsic  Sbkfacbs'  -  i 
§  89.  We  have  considered  Mthei^o  projective  rows  Which'  Be  in 
the  same  plane,  in  which  case  tinies  joining  corresponding  points 
enveloti  a  conic.  We  shall  now  condder  projective  rows  whose 
basfefi  do  not  meet  In  this  case,  cotresponding  points  will  be  joined 
by  lines  which  do  not  lie  in  a  plane,  out  on  some  surface,  which 
like  every  surface  generated  by  lines  is  caHed  a  ruled  surface.  This 
surface  clearly  contains  the  bases  of  the  two  rows,  '   ■  -  / 

If  the  points  in  either  row  be  joined  to  the  base  of  the  other,  we 
obtain  two  axial  pencils  which  are  also  projective,  those  planes 
being  corresponding  which  pass  through  corresponding  points  m  the 
given  rows.  If  A',  A  be  two  corresponding  points,  a,  a'  the  planes  in 
the  axial  pencils  passing  through  them,  then  AA'  will  be  the  line 
of  intersection  of  the  corresponding  planes  a,  a'  and  also  the  line 
joining  corresponding  points  in  the  rows. 

If  we  cut  the  whole  figure  by  a  plane  this  will  cut  the  axiai  pencilk' 
in  two  projective  flat  pencils,  and  the  'curve  of  the  second  order 
generated  by  these  will  be  the  curve  in  which'  the  plane  -cvits  the 
surface.  Hence 

The  locus  of  lines  foining  corresponding  points  in  two  proieetive 
rows  which  do  not  lie  in  the  same  ^ane  is  a  surface  which  contatns  lha 
bases  of  the  rows,  and  which  can  <uso  be  generated  by  the  lines  of  inter- 
section of  corresponding  planes  in  two  projective  axial  pern^s.  This 
surface  -ts  cut  by  every  plane  in  a  curve  of  tM  second  order,  hence  either 
in  a  conic  or  in  a  line-pair.  No  line  which  does  not  lie  altogether  on 
the  surface  can  have  more  than  two  points  in  common  with  the  surface, 
which  is  therefore  said  to  be  of  the  second  order  or  if  called  d  ruled 
quadric  surface. 

That  no  line  which  does  not  lie  on  the  surface  can  cut  the. Surface 
in  more  than  two  points  is  seen  at  once  if  a  plane  be  dra'Wu  through 
the  line,  for  this  will  cut  the  surface  In  a  conic.  It  follows  also  that 
a  line  which  contains  more  than  two  points  of  the  surface  !1«  alto- 
gether on  the  surface.  .  1  ■ 

§  Through  any  pmnt  in  space  one  Une  can  always  be  drawh 
cuttiiw  two  given  lines  which  do  not  themselves  meet. 

If  theiefore  three  lines  In  space  be  given  of  n^ch  no  two  meet, 
then  through  every  point  in  either  One  Ihie  may^  be  (hawn  c^lng 
the  other  two.  ■  ■  ■  j  . 

If  a  line  moves  so  that  it  always  cuts  three  given  Hnes  of  Vhich  no 
two  meet,  then  it  generates  a  ruled  vuadric  surface. 

Letaj&,£:bethegfvenllneB,andVt  ?.'r  •  ■  •  lines  cuttihg  them  ih  the 
points  A,  A';  A'  ... ;  B,  B',  B'  . . . ;  C,  C,  C . . .  respectively ;  then 
the  planes  through  a  containing  p,  q-,  r,  and  the  planes  through  &doa^ 
tatning  the  same  lines,  may_  be  taken  as  corresponding  planes  in  twb 
anal  pencils  which  areprmecUve,  because  both  pencils  cut  the  line 
e  in  tlie  same  roWj  C,  C/,  G*  . . .;  thesurfat^e  can  tharefore  be  gener- 
ated bv  projective  axial  pencils. 

Of  the  lines  p,  q,  r  . . .  no  two  can  meet,  for  otherwise  the  lineS 
a,b,c  which  cut  tmm  would  also  lie  in  their  plane.  There  is  a  single 
infinite  number  of  them,  for  one  jiesses  through  each  point  of  a.- 
These  Uiies  are  said  to  form  a  set  of  hnes  on  the  sunacft, 

If  now  three  of  the  lines  ^,  ^,  f  be  taken,  then  every  fine  <(  eattim' 
them  will  have  three  points  m  common  with  the  surface,  aiid' wifi 
therefore  lie  altogether  on  it.  This  gives  rise  to  a  second  set  of  lines 
on  the  surface.   From  what  has  been  said  the  theorem  follows:' 

A  ruled  quadHc  surface  contains  two  sets  of  straight  Hnes.  Bvery 
Hne  of  one  set  cuts  every  Une  of  the  other,  but  no  twolii^  of  the  s6me_ 
set  meet. 

Any  two  lines  of  Ike  same  may  be  taken  as  bases  of  two  projeattfe 
rmvs,  or  of  two  projeOhe  pencils  which  generate  the  surface.  Tliey  ara 
cut  by  the  lines  of  the  other  set  in  two  Projective  rows. 

The  plane  at  infinity  like  every  other  plane  cuts  the  surfate  either 
in  a  conic  proper  or  in  a  line-pair.  In  the  first  case  the  surface  is 
called  an  Hyperboloid  of  one  sheet,  in  the  second  Hyperbolic 
Paraboloid.  ■  '     '  ' 

The  latt^*  may  be  generated  by  a  line  cutting  three  Hnes  of  - which 
one  lies  at  infinity,  tlut  Is,  cutting  two  lines  and  remains-  paidllel 
to  a  given  plane.  ■■- 

Qdadsic  Subfaces 
.  §  01.  The  comes,  the  cones  of  the  second  ordei',  and  the  ruled 
quadric  surfaces  complete  the  figures  which  can  be  generated  by 
projective  rows  or  flat  and  axial  pencils,  that  is.  by  those  aggre- 
gates of  elements  which  are  of  one  dimension  C5§  S,  6).  We  spall 
now  consider  the  simpler  figures  which  are  generated  by  aggregates  of 
two  dimensions.  The  space  at  our  diEuxisal  will  not,  however,  alk}w 
us  to  do  more  than  indicate  a  few  of  the  results. 

S  93.  We  establish  a  correspondence  between  the  fines  and  planes 
in  pencils  in  ^>ace,  or  reciprocally  between  the  ^nts  and  lines  in 
two  or  more  planes,  but  consider  principally  pencils. 

In  two  pencils  we  may  either  make  planes  correspond  to  planes 
and  lines  to  lines,  or  else  planes  to  lines  and  lines  to  planes.  If 
hereby  the  condition  be  satisfied  that  to  a  flat,  or  axial,  pencil 
corresponds  In  the  first  case  a  projective  flat,  or  axial,  pencil,  and  in 
the  second  a  projective  axial,  or  flat,  pencil,  the  pencils  are  said  to  be 
prqiectioe  in  tne  first  c^se  and  reciprocal  Ih  the  second. 

.  For  instance,  two  pencils  which  join  two  points  Si  and  St  to  the 
dinerent  punts  and  lines  in  a  given  plane  t  arc  projective  (and 
w  perspective  pontion)*  if  thoie  lines  and  planes  w  tak^..  as 
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oommonduw  which  meet  the  pfauie  «■  in  tbe  same  pinqt  or  ia  the 
•ame  fine.  In  this  case  every  plane  throu^  both  centres  Si  and  St 
of  ^e  two  peocib  will  cwie^ond  to  itauf.  U  theae  pencils  are 
hrought  into  any  other  poHtion  they  will  be  projective  (but  not 
pcTHWCtive). 

Tne  correspondettce  between  two  prq^ectue  pencils  is  VMiqudy 
determined^  ij  to  four  rays  {or  fianes)  tn  the  one  the  corresponding 
rays  (or  i^artes)  tn  tke  e&ur  on  e^Ben^  prmded  Aat  no  tkref  rays  ^ 
iuwr  wf  M  in  a  ^loM. 

Let  a,  &,  £,  (2  be  four  rays  in  the  one,  a',  V,  if,  ^  the  airresponding 
Ays  in  the  other  pencil.  We  shall  show  that  we  can  find  for  every 
-ay  t  in  the  first  a  single  correspondii^  lay  «'  in  the  second.  To 
the  axial  pencil  a  (6,  c,  d  . . .  )  formed  by  the  planes  which  join  a  to 
b,Ctd...t  respecbvely  corresponds  the  axial  pencil  a'  <i',  c\  if' . . .  )* 
and  this  comipondence  is  determined.  Henoe,  theplane  a'  ^  which 
corresponds  to  the  plane  ae  is  deternuned.  Similarly  the  plane 
Ve'  mav  be  found  and  both  together  determine  the  ray  e'. 

Similarly  the  correspondence  between  two  reciprocal  pencils  is 
determined  if  Usx  four  rays  in  the  one  the  fxirreapDndii^  planes  in 
the  other  are  given. 

I  93-  We  may  now  combine — 
I.  Two  reciprocal  pencils. 

Each  ray  cuts  its  correspondiiq;  plane  in  a  point,  the  locus 
of  tbne  points  Is  a  quadric  surface. 
3.  Two  projective  pencils. 

Each  plane  cuts  its  corresponding  plane  in  a  line,  but  a 
ray  as  a  rule  does  not  cut  its  corresponding  ray.  The 
locus  of  points  where  a  ray  cuts  its  correspondii^  ray 
is  a  twisted  cubic.  The  fines  where  a  puiDe  cuts  its 
corresponding  plane  are  secants. 
3.  Three  projective  pendls. 

Tne  locus  of  intenectifm  c»f  corresponding  planes  is  a 
cubic  surface. 
Of  these  we  consider  only  Hie  firA  two  cases. 
\  94..  If  two  pencils  are  reciprocal,  then  to  a  plane  in  either  corre- 
sponds a  line  in  the  othCT,  to  a  flat  pencil  an  axial  pencil,  and  so  on. 
£very  line  cuts  its  corresponding  plane  in  a  point.    If  Si  and  Si  be 
the  centres  of  the  two  pencils,  and  P  be  a  poinfwhere  a  line  oi  in  the 
first  cuts  its  corresponding  plane  oj,  then  &te  line  btinike  P^ial  S» 
inUdb  pasKS  ihrough  P  will  meet  its  cerrespondinig  plame  fii  *B  P.  For 
biisA  line  in  the  putne  oi.   The  correepondii^  plane  A  must  therefore 
pass  through  the  Kne  ai,  hence  through  P. 

The  points  In  which  the  lines  in  Si  cut  the  i^anes  corresponding 
to  them  in  Si  are  therefore  the  same  as  the  points  in  which  the  tines 
in  Si  cut  the  planes  corresponding  to  them  m  Si. 

The  locus  of  these  points  is  a  surface  which  is  cut  by  a  plane  in  a 
conic  or  in  a  fme-pair  and  by  a  line  in  not  more  than  two  pmnts  unless 
4t  Hes  alt^etker  on  the  surface.  The  surface  itsdf  is  therefore  called  a 
quadric  surface,  or  a  surface  of  the  second  order. 
To  prove  this  we  consider  any  line  p  in  space. 
The  flat  pencil  in  Si  which  lies  in  the  plane  drawn  through  p 
and  the  corresponding  axial  pencil  in  St  determine  on  p  two  pro- 
jective rows,  and  those  points  in  these  which  coincide  with  tneir 
corresponding  pmnts  lie  on  the  surface.  But  thne  exist  only  two, 
or  one,  or  no  such  pcnnts,  unless  every  point  coincides  with  its 
corresponding  point.  In  the  latter  case  the  line  lies  altt^iether  on 
the  auKace. 

This  proves  also  that  a  plane  cuts  the  surface  in  a  curve  of  the 
second  order,  as  no  line  can  have  more  than  two  pcnnts  in  common 
with  it.  To  show  that  this  is  a  cui-ve  of  the  same  kind  as  those 
considered  before,  we  have  to  ^cw  that  it  can  be  generated  by 
projective  flat  pencils.  We  prove  first  that  this  is  true  for  any 
plane  through  the  centre  of  one  of  the  pencils,  and  afterwards  that 
every  point  on  the  surface  may  be  taken  as  the  centre  of  such  pencil. 
Let  then  at  be  a  plane  through  Si.  To  the  flat  pencil  in  Si  which 
it  contains  corresponds  in  S  a  projective  axial  pencil  with  axis 
Ot  and  this  cuts  ai  in  a  second  flat  pencil.  These  two  6at  pencils 
fal  ai  are  projective,  and,  in  general,  neither  concentric  nor  per- 
spective. They  generate  therefore  a  conic.  But  if  the  line  0%  passes 
through  Si  the  pencils  will  have  Si  as  common  centre,  and  may 
therefore  have  two,  or  one,  or  no  lines  united  with  their  corresponding 
lines.  The  section  of  the  surface  by  the  plane  ai  will  be  accordingly 
a  line-pair  or  a  angle  line,  or  else  the  plane  at  mil  hftve  only  the 
point  St  in  common  with  the  surface. 

Every  line  l\  through  Si  cuts  the  surface  in  two  points,  viz,  first 
in  Si  and  then  at  the  point  where  it  cuts  its  correspondlne  plane. 
U  now  the  corresponding  plane  passes  through  Si,  as  in  tne  rase 
just  considered,  then  the  two  points  where  h  cuts  the  surface  coincide 
at  Si,  and  the  line  is  called  a  tangent  to  the  surface  with  Si  as  point 
of  contact.  Hence  if  ^  be  a  tangent,  it  lies  in  that  plane  ti  which 
corresponds  to  the  line  SiSi  as  a  line  in  the  pencil  S3.  The  section 
of  this  plane  has  just  been  considered.    It  follows  that — 

AU  fan^nts  to  auadric  surface  at  the  centre  of  one  of  the  reciprocal 
pencils  lie  in  a  plane  which  is  called  the  (mgml  plane  U>  the  surface 
lit  that  point  as  point  of  contact. 

To  the  tine  joining  the  centres  of  the  two  pencHs  as  a  line  in  one 
corresponds  in  the  other  the  tangent  plane  at  its  centre. 
■  The  tangent  plane  to  a  quadric  surface  either  cuts  the  surface  in 
tm  Hnes,  or  it  has  only  a  singk  tine,  or      0nty  a  stngle  point  in 
common  with  the  surface. 


In  the  first  ease  the  paint  of  eonttt  is  said  to  be  hyperboUe,  im  Ike 

second  parabolic,  in  the  third  elliptic.  t 

S  95.  It  remains  to  be  proved  that  every  point  S  on  the  surface, 
may  be  taken  as  centre  of  one  of  the  pencils  which  generate  the 
surface.  Let  S  be  any  point  on  the  surface  ^  generated  by  the 
reciprocal  pencils  Si  ana  S|.  We  have  to  establi^  a  reciprocal 
correspondence  between  the  pencils  S  and  Si,  so  that  the  surface 
generated  by  them  is  identkw  with  4^  To  do  this  we  draw  two 
planes  at  ana  A  through  S|,  cutdncthe  surface  *  in  two  conies 
which  we  also  denote  by  oi  and  A*  J*hese  conies  meet  at  Si,  and 
at  some  other  pc»nt  T  where  the  line  <rf  inteiBectkn  of  ai  and  A 
cuts  the  surface. 

In  the  pencil  S  we  draw  some  plane  a  which  passes  through  T, 
but  not  through  Si  or  S9,  It  will  cut  the  two  coiucs  first  at  T,  and 
therefore  each  at  some  other  pbint  irtiich  we  call  A  and  B  respec- 
tively. These  we  jmn  to  S  by  lines  a  and  b,  and  now  establi^  the 
required  correspondence  between  the  pencils  Si  and  S  as  follows: — 
To  SiT  shall  correspond  the  plane  o,  to  the  plane  at  the  line  a,  and 
to  A  the  line  b,  hence  to  the  flat  pencil  in  ai  the  axial  pencil  a. 
These  pencils  are  made  projective  uy  aid  of  the  conic  in  (u. 

In  the  same  manner  tne  flat  pencil  in  A  is  made  {Moiective  to  the 
axial  pencil  b  by  aid  of  the  conic  in  A,  corre^mnding  elements  being 
those  which  meet  on  the  conic.  This  determines  the  oorrespoiKlence, 
for  we  know  for  more  than  four  rays  in  Si  the  anrespondiog  planes 
in  S.  The  two  praidls  S  and  Si  thus  made  reciprocal  generate  a 
quadric  surface  v,  which  passes  throi^h  the  point  S  and  through 
ttie  two  conies  ai  and  A- 

The  two  surfaces  $  and  ^  have  therefore  the  points  S  and  Si  and 
the  conies  and  A  in  common.  To  ^ow  that  they  are  identical, 
we  draw  a  plane  through  S  and  S|,  cutting  each  of  the  conies  ai  and 
A  in  two  ptnnts,  which  will  always  be  possible.  This  plane  cuta 
*  and  ^  in  two  conies  which  have  the  point  S  and  the  points  where 
it  cuts  at  and  A  iu  common,  that  is  five  points  in  all.  The  conies 
therefore  coincide. 

This  proves  that  all  those  points  P  on  4*  Be  on  4  which  have  the 
property  that  the  plane  SStP  cuts  the  conies  ai,  A  in  two  points 
each.  If  the  plane  SS|P  has  not  this  property,  then  we  draw  a  plane 
SSiP.  This  cuts  each  surface  in  a  oonic,  and  these  conies  have  in 
common  the  points  S,  S|,  one  point  on  each  6i  the  conies  bi,  Ai  and 
one  point  on  one  of  the  conies  dinmgh  S  and  Si  which  lie  on  both 
surfaces,  hence  five  pointe.  They  are  therefore  c<Hncident,  and  our 
theorem  is  proved. 

§  96.  The  followiiig  propositions  follow 

A  quadric  surface  has  ai  every  point  a  tangent  plane. 

Every  blane  section  of  a  quaanc  surface  is  a  conic  or  a  Une-pair. 

Every  line  which  has  three  points  in  common  with  a  quadric  surface 
Ues  on  the  surface. 

Beery  conic  which  has  five  points  in  common  witit  a  quadric  surface 
Ues  on  the  surface. 

Through  two  conies  which  lie  in  different  planes,  but  have  two  points 
in  common,  and  through  one  extemtu  point  always  one  quadric  surface 
may  be  drawn. 

%  97.  Every  plane  which  cuts  a  quadric  surface  in  a  line-pair  is  a 
tangent  plane.  For  every  line  in  this  plane  throufl^  the  centre  of 
the  line-pair  (the  point  of  intersection  of  the  two  lines)  cuts  the 
surface  in  two  coincident  points  and  is  therefore  a  tangent  to  the 
surface,  the  centre  <rf  the  line-pair  being  the  point  of  contact. 

If  a  quadric  surface  contains  a  line,  then  every  plane  through  this 
line  cuts  the  surface  in  a  Une-pair  {or  in  two  cotncident  Hmet).  For 
this  plane  cannot  cut  the  surface  in  a  conic.  Hence 

//  a  quadric  surface  contains  one  line  p  then  it  contains  an  infinite 
number  of  lines,  and  through  every  point  Q  on  ike  surface,  one  Une 
q  can  be  drawn  which  cuts  p.  For  the  ^nc  thrm^  the  pmnt  Q 
and  the  line  p  cuts  the  surface  in  a  Iine-pur  which  most  pass  through 
Q  and  of  which  p  is  one  line. 

No  two  such  Itnes  q  on  the  surface  can  meet.  For  as  both  meet  p 
their  plane  would  contain  p  and  ther^txe  cut  the  surface  in  a 
triangle. 

Every  line  which  cuts  three  lines  q  will  be  on  the  surface;  for  it 
has  three  points  in  common  with  it. 

Hence  vie  quadric  surfaces  which  ooiOam  Unes  are  the  same  as  the 
ruled  quadric  surfaces  considered  in  89-93,  with  one  important 
e^reption.  In  the  last  investigation  we  have  left  out  of  considera-r 
tion  the  possbility  of  a  plane  having  only  one  line  (two  coinddeot 
Unes)  in  common  with  a  quadric  surface. 

§  98.  To  investieate  this  case  we  suppose  first  that  there  is  one 
point  A  on  the  sulfas  through  which  two  different  lines  a,  b  can  be 
drawn,  which  lie  altogetho-  on  the  surface. 

If  P  is  any  other  point  on  the  surface  which  lies  ndther  on  a  nor 
b,  then  the  plane  through  P  and  a  will  out  the  surface  in  a  second 
line  a'  which  passes  through  P  and  which  cuts  a.  Similaily  there 
is  a  tine  i/  through  P  whicn  cuts  b.  These  two  Unet  and  y  may 
coincide,  but  then  they  must  coincide  with  PA. 

If  this  happeiw  for  one  point  P,  it  happens  for  every  other  pcnnt 
Q.  For  if  two  different  lines  coald  be  drawn  through  0>  then  by  the 
same  reasonii^  the  Hne  FQ  woold  be  atbjgether  au  the  annux, 
hence  two  lines  would  be  drawn  dwoi^  P  against  the  aasunption. 
From  this  follows: — 

//  there  is  one  Point  on  a  quadric  surface  through  which  one,  but  only 
one,  Une  can  be  drawn  on  the  surface,  then  through  eoery  point  one  line 
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eon  h«  drawn,  and  all  tMess  Utus  meet  in  a  point.  The  surface  is  a  cone 
of  the  second  order. 

If  through  one  point  on  a  guadric  surface,  two,  and  only  two,  lines 
can  be  drmm  on  the  surface,  then  through  every  point  two  lines  may 
be  drawn,  and  the  surface  is  a  nded  quaaric  surface. 

If  through  one  point  on  a  guadric  surface  no  line  on  the  surface  can 
be  drawn,  then  the  surface  contains  no  hnes. 

Vang  the  definitions  at  the  end  of  {  05,  we  nmy  also  say; — 

On  a  guadric  wrface  the  points  me  aUhyperbolK,  or  all  parabolic, 
or  all  eiltptic. 

As  sti  example  fA  a  ciuadric  surface  mth  elliptical  pointa,  we 
mention  the  sphere  which  may  be  generated  by  two  reciprocal 
pencils,  where  to  each  line  in  cmecorre^nda  the  plane  perpencucular 
to  it  in  the  other. 

I  99.  Pdes  and  Polar  Planes.-— The  theory  of  poles  and  polars 
with  r^aid  to  a  oonic  is  eauly  extended  to  quadric  surfaces. 

Let  P  be  a  p(nnt  in  space  not  on  the  surface,  which  we  suppose 
not  to  be  a  cone.  On  every  line  through  P  which  cuts  the  surface 
in  two  points  we  determine  the  harmonic  conjugate  Q  of  P  with 
regard  to  the  points  rA  intersection.  Through  one  of  these  lines  we 
draw  two  planes  a  and  p.  The  locus  of  the  p<nnts  Q  in  a  is  a  line  a, 
the  polar  of  P  with  regard  to  the  conic  in  which  «  cuts  the  surface, 
^mflarty  the  locus  oS  points  Q  in  /3  is  a  line  h.  This  cuts  a,  because 
the  line  of  intersection  of  a  and  ^  contains  but  one  point  Q.  The 
locus  of  ail  points  Q  therefore  is  a  plane.  This  plme  is  called  the 
polar  fdane  of  the  point  P,  with  regard  to  the  auadric  surface.  If  P 
lies  on  the  surface  we  take  the  tangent  plane  cf  Fas  its  polar. 

The  following  propositions  hold: — . 

1.  Every  point  has  a  polar  plane,  which  is  constructed  by  drawing 
the  polars  of  the  point  with  r^ard  to  the  conies  in  which  two  planes 
through  the  point  cut  the  sumice. 

2.  If  Q  is  a  point  in  the  polar  of  P,  then  P  is  a  point  in  the  polar 
of  Q,  because  this  is  true  with  regard  to  the  conic  in  which  a  plane 
through  PQ  cuts  the  surface. 

3.  Every  plane  is  the  polar  plane  of  one  point,  which  is  called  the 
Poie  of  the  plane. 

The  pole  to  a  plane  is  found  by  constructing  the  polar  planes  of 
three  points  in  die  f^ane.   Their  intersectioa  will  be  the  pole. 

A.  The  points  in  wkiek  the  polar  piam€  of  P  cuts  the  surface  are 
points  of  contact  of  tangents  drawn  from  V  to  the  surface,  as  is  easily 
seen.  Hence: — 

5.  The  tangents  drawn  from  a  ^nt  P  to  a  quadric  surface  form  a 
cone  of  the  second  order,  for  the  polar  plane  of  P  cuts  it  in  a  conic. 

6.  If  the  pole  describes  a  hue  a,  its  polar  plane  will  turn  about 
omttsr  Hme  a.',  as  f<^low8  from  a.    These  lines  a  and  a.'  are  said  to  be 

with  regard  to  the  surface. 


regt 

100.  The  pole  of  the  line  at  infinity  is  called  the  centre  (A  the 
auriEam.  If  it  lies  at  the  infinity,  the  plane  at  infinity  is  a  tangent 
plane,  and  the  surface  is  called  a  paraooloid. 

The  polar  plane  to  any  point  at  infiHiiiy  passes  thsou^  the  centre, 
and  is  coiled  a  diametrical  plane. 

A  line  through  the  centre  is  called  a  diameter.  It  is  bisected  at  the 
centre.    The  line  conjugfite  to  it  lies  at  infinity. 

If  a  point  moves  along  a  ^ameter  Us  polar  ^ne  turns  about  the 
cenjugaU  line  at  infinity ;  that  is,  U  mooes  partuld  to  itse^,  its  centre 
moving  on  the  firsi  line. 

The  middle  points  of  parallel  chords  lie  in  a  plane,  viz.  in  the  polar 
plane  of  the  point  at  infinity  through  which  the  chords  are  drawn. 

The  centres  of  parallel  sections  lie  in  a  diameter  which  is  a  Une 
conjugate  to  the  line  at  infinity  in  v4ach  the  planes  meet. 

Twisted  Cubics 
S  lor.  If  two  pencils  with  centres  Si  and  Si  are  made  projective, 
then  to  a  ray  in  one  corresponds  a  ray  in  the  other,  to  a  plane  a 
plane,  to  a  fiat  or  axial  pencil  a  projective  fiat  or  axial  pencil,  and 
SO  on. 

There  is  a  double  infinite  number  of^  lines  in  a  pencil.  We  shall 
see  that  a  single  infijiite  number  of  lines  in  one  pencil  meets  its 
corresponding  ray,  and  that  the  points  of.intmectton  form  a  cnrve 

C^^^  double  infinite  number  of  planes  in  the  pencils  each  will 
meet  its  corresponding  plane.  This  gives  a  system  of  a  doubl? 
infinite  number  of  lines  in  ^lace.  We  know  (§  5)  that  there  is  a 
quadruple  infinite  number  of  lines  in  space.  From  among  these  we 
may  select  those  which  satisfy  one  or  more  given  conditions.  The 
systems  xA  lines  thus  obtained  were  first  systematically  investigated 
and  classified  by  PlticlKr,  in  bis  Geometrie  des  Raumes.  He  uses  the 
following  names: — 

A  treble  infinite  number  of  lines,  that  is,  all  Imes  which  satiny  one 
comlition,  are  said  to  form  a  complex  of  lines;  e.g.  all  tines  cutting 
a  given  line,  or  all  lines  touching  a  surface.  ■ 

A  double  infinite  number  of  lines,  that  is,  all  lines  which  satisfy 
two  conditions,  or  which  are  common  to  two  complexes,  are  said  to 
form  a  congruence  of  lines;  e.g.  all  lines  in  a  plane,  or  all  lines 
cuttine  two  curves,  or  all  lines  cutting  a  given  curve  twice. 

A  stngle  infinite  number  of  lines,  that  is,  all  lines  which  satisfy 
three  conditions,  or  which  belong  to  three  complexes,  form  a  ruled 
surface',  e.g.  one  set  of  lines  on  a  ruled  quadric  surface,  or  develop- 
abw  surfaces  which  are  formed  bv  the  tangents  to  a  curve. 

It  f(^ow>  that  all  lines  in  which  cocrespqnding  plains  ii|  t'iro 


projcctiTe  pepab  meet  form  a  congruence.  We  shall  see  this  con* 
gruence  consists  of  all  lines  which,  cut  a  twisted  cubic  twice,  or  of 
all  secants  to  a  twisted  cubic. 

%  loa.  Let  h  be  the  line  SiSi  as  a  line  in  the  pencil  Si.  To  it 
corresponds  a  line  U  in  S*.  At  each  of  the  centres  two  corresponding 
lines  meet.  The  two  axial  pencils  with  h  and  h  as  axes  are  pro- 
jective, and,  as  their  axes  meet  at  St,  the  intersections  of  corre- 
sponding planes  form  a  cone  of  the  second  order  (%  with  St  as 
centre.  If  xi  and  n  be  corresponding  planes,  then  their  intenection 
will  be  a  line  Pt  which  passes  through  St.  Correspondii^  to  it  in 
Si  will  be  a  line  Pi  whiti  lies  in  the  plane  «i,  and  which  therefore 
meets  pt  at  some  point  P.  Conversely,  if  ^  be  any  line  tn  Si  which 
meets  its  corresponding. Hne  />i  at  a  point  P,  then  to  the  plane  Itpt 
will  correspond  the  plane  hPi,  that  is,  the  plane  SiStP.  These 
planes  intersect  in  Ah  BO  that  ^  is  a  Une  on  the  quadric  cone  generated 
by  the  axial  pencils /i  and  V  Hence: — 

AU  lines  in  one  pencil  which  meet  their  corresponding  Unes  tn  the 
other  form  a  cone  of  the  second  order  which  has  its  centre  at  the  centre 
of  the  first  Pencil,  and  passes  through  the  centre  of  the  second. 

From  this  follows  that  the  points  in  which  corresponding  rays 
meet  lie  on  two  cones  of  the  second  order  which  have  the  ray  loirang 
their  centres  in  rainmon,  and  form  therefore,  together  widi  tne  line 
SiSt  or  ^1,  the  intersection  oi  these  cones.  Any  pUne  cuts  each  of  the 
cones  in  a  conic.  These  two  conies  have  necessarily  that  point  in 
common  in  which  it  cuts  the  line  A,  and  therefore  besides  either 
one  or  three  other  points.  It  follows  that  the  curve  is  of  the  tiiird 
order  as  a  plane  may  cut  it  in  three,  but  not  in  more  theui  three, 
points.  Hence: — 

The  locus  cf  points  in  which  corresponding  Hnes  on  two  projective 
pencils  meet  is  a  curve  efthe  third  order  or  a  twisted  cubic  "  k,  which 
passes  through  the  centres  qf  the  pendls,  and  which  appmrs  as  the 
tntersecOon  qf  two  cones  cf  the  second  order,  winch  have  one  Une  in 
common, 

A  line  belonging  to  the  congruence  determined  by  the  pencHs  is  a 
secant  of  the  cubic;  it  has  bao,  or  one,  or  no  points  in  common  with 
this  cubic,  and  is  called  accordingly  a  secant  proper,  a  tangent,  or  a 
secant  improper  of  the  cubic  A  secant  improper  may  be  considered, 
to  use  the  language  of  coordinate  geometry,  as  a  secant  wh:h 
imaginary  points  oiintersectian. 

§  105.  If  oi  and  at  be  any  two  corresponding  lines  in  the  two 
pencils,  then  corresponding  planes  in  the  axial  pencils  having  Oi  and 
oi  as  axes  generate  a  ruled  quadric  surface.  If  P  be  any  point  on 
the  cubic  k,  and  if  pt,  Pt  be  the  corresponding  rays  in  Si  and  St  which 
meet  at  P,  then  to  the  plane  Ot  61  in  Si  corresponds  oi^  in  These 
therefore  meet  in  a  line  through  P. 

This  may  be  stated  thus: — 

Those  secants  of  the  cubic  which  cut  d  ray  at,  draim  through  the 
centre  Si  of  one  pencil,  form  aruled  auadric  surfiue  which  Passes  ihrott^ 
both  centres,  and  which  contains  the  twisted  cubic  k.  Qf  sudt  stsfaees 
an  infinite  number  exists.  Every  ray  throng  Si  or  St  tMek  is  not  a 
secant  determines  arte  of  them.  ' 

If ,  however,  the  rays  oi  and  03  are  secants  meetaiq:  at  A,  then  t^ 
ruled  quadric  surface  becomes  a  cone  of  the  second  order,  having 
A  as  centre.  Or  all  lines-  of  the  congruonce  vMch  pass  through,  a  point 
on  the  twisted  cubic  kform  a  cone  of  the  second  order.  In  other  wofds* 
the  projection  of  a  twisted  cubic  from  any  point  in  the  curve  on  to 
any  plane  is  a  conic. 

If  at  is  not  a  secant,  but  made  to  pass  throi^h  any  point  Q  in 
spa/x,  the  ruled  quadric  surface  determined  by  ot  will  pass  through 
Q.  There  will  therefore  be  one  Une  of  the  congruence  Passing  Arough 
Q,  and  only  one.  For  if  two  such  lines  pass  through  Q,  then  the  lines 
StQ  and  will  be  corresponding  lines;  hence  Q  will  be  a  point  on 
the  cubic  k,  and  an  infinite  number  of  secants  will  pass  through  it. 
Hence: — 

Through  every  point  in  space  not  on  the  twisted  cubic  one  and  only 
o7te  secant  to  the  cubic  can  Se  drawn, 

§  104.  The  fact  that  all  the  secants  through  a  point  on  the  cubic 
form  a  (luadnc  cone  shows  that  the  centres  of  the  projective  pracUs 
generating  the  cubic  are  not  distln^ished  from  any  other  points  on 
the  cubic.  If  we  take  any  two  points  S,  S'  on  the  cubic,  and  draw 
the_  secants  through  each  of  them,  we  obtain  two  quadric  cones, 
which  have  the  bne  SS'  in  common,  and  which  ^tersect  besides 
along  the  cubic.  If  we  make  these,  two  pencils  having  S  and-S'  as 
centres  projective  by  taking  four  rays  on  the  one  cone  as  corre- 
sponding to  the  four  rays  on  the  other  which  meet  the  first  on  the 
cubk:,  the  correspondence  is  determined.  These  two  pencils  will 
generate  a  cubics  and  the  two  cones  of  secants  having  S  and  S'  as 
centres  will  be  identical  with  the  above  cones,  for  each  has  five 
rays  in  common  with  one  of  the  first,  viz.  the  line  SS'  and  the  four 
lines  determined  for  the  correspondence ;  therefore  these  two  cones 
intersect  in  the  original  cubic.   This  gives  the  theorem . — 

On  a  twisted  cubtc  any  two  points  may  be  taken  as  centres  of  pro- 
jective Pencils  which  generate  the  cubic,  corresponding  planes  being 
those  which  meet  on  tfie  same  secant. 

Of  the  two  projective  pencils  at  S  and  S'  we  may  ke^  the  firrt 
fixed,  and  move  the  centre  of  the  other  along  the  curve.  The  pencils 
will  hereby  remain  projective,  and  a  plane  c  in  S  will  be  cut  by  its 
corresponding  plane  a  always  in  the  same  secant  a.  Whilst  S' 
moves  along  the  curve  the  plane  a'  will  turn  about  a,  describing  an 
axial  pendir 
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AuTBOMiTiBS. — In  tUs  article  m*  have  g^tf  a  purdy  geometrical 
dieoty  of  oonks.  ooQea  of  the  aecond  order,  quadrte  surfaces,  £^  In 
doing  BO  we  have  foUotPed,  to  a  srait  exteiil^  tteyt't  Geomelrie  dtr 
Ixtgfi,  and  to  this  exioeUent  work  woae  peadm  are  referred  who  -wish 
for  a  more  exhaustive  treatment  of  the  subject.  Other  works 
especially  valuable  as  sbowii^  tbe  devdopment  of  the  subject  are: 
Monge,  Giomitrie  descriptive:  Camot,  G6omitrie  de  posiiion 
([803),  containing  a  theory  of  transversals;  Poncelet's  great  work 
Tram  4es  proprQth  projecHves  dev  figmres  (1633);  Mfibins,  Bory- 
centriseher  Caleul  (1826);  Steiner,  AiMi^keit  nometrischer 
Gestalten  (1832),  contaioit^  the  first  full  discaauoa  of  the  projective 
relatioiu  between  rows,  pendlst  &c;  Von  Staudt,  Geomelrie  der 
La^  (1847)  and  BiOrA^  «r  GeofMtrie  der  Lage  (1856-1860),  in 
which  a  system  of  geometry  is  bnih  up  from  the  beginning  without 
any  reference  to  number,  so  that  uttimately  a  number  itself  gets 
a  geometrical  definition,  and  in  which  ima^nary  elements  are 
systematically  introduced  into  pure  geometry;  Cba^s,  Apergu 
historiqae  (1837),  in  which  the  author  gives  a  brilliant  account  of 
the  progress  of  modem  geometrica]  methods,  pointing  out  the 
advantages  of  the  different  purely  geometrica]  methods  as  compand 
with  the  analytical  ones,  but  without  taking  as  much  account  of 
the  German  as  of  the  French  authors;  Id.,  Rapport  sur  Us  progris 
de  la  gSomilrie  {iSto),  a  continuation  of  the  Af^fu;  Id.,  TraiU  de 
giomitrie  supSrieure  (1853);  Cremona,  Inirodumotte  od  una  teoria 
geometrica  dale  curve  pione  (1862)  and  hs  continuation  PrdimiHari 
di  una  teeria  sfomethca  deile  supetfieie  (Gennan  transbtioaB  by 
Curtze).  Aa  man  dementary  books,  we  mention:  Cremona, 
Elements  of  PntjeeHBg  Gaomelry,  traaslatad  from  the  Italian  by 
C.  Leudesdocf  (anded.,  1894);  J.  W.  KmaOl,  Pure  Geometry  (snd  ed., 
1905).  (O.  H.) 

III.  Desgkiftivb  Ge<»I£T&T 

. ,  Hiis  branch  of  geometry  is  concerned  with  the  methods  for 
x^iessiting  ac^ds  and  other  figures  in  three  dmenaons  by 
dimwings  in  <nie  plane.  The  most  imp<»ta3it  method  is  that 
wliich  was  invented  by  Monge  towards  the  end  of  the  i8th 
century.  It  is  based  on  parallel  projections  to  a  place  by  rays 
perpendicular  to  the  plane.  Such  a  projection  is  called  ortlio- 
gr^hic  (see  Pxojection,  {  18).  If  the  plane  is  horizontal  the 
projection  is  called  the  plan  of  the  figure,  and  if  the  plane  is 
vertical  tlie  elevation.  In  Mooge's  method  a  figure  is  represented 
by  its  plan  and  elevation-  It  is  therefore  often  called  drawing 
in  plan  and  elevation,  and  sometimes  simply  orthogrt^hic 
projection. 

§  I.  We  suppose  then  that  we  have  two  planes,  one  horizontal, 
the  other  vertical,  and  these  we  call  the  planes  of  plan  and  of  eleva- 
tion respectively,  or  the  horizontal  and  the  vertioU  plane,  and 
denote  them  by  the  letters  ri  and  w,.  Their  Une  of  intersection  is 
called  the  aids,  and  will  be  denoted  by  xy. 

If  the  surface  of  the  drawing  paper  is  taken  as  the  plane  of  the 
plan,  then  the  vertical  ^ne  will  be  the  plane  perpendicular  to  it 
through  the  axis  xy.  To  bring  this  also  into  the  plane  of  the  drawing 
paper  we  turn  it  about  the  axis  till  it  coincides  with  the  horizontal 
plane.  This  process  of  turning  one  plane  down  till  it  coincides  with 
another  is  called  ndfaOing  one  to  the  other.  Of  course  there  is  no 
necesdty  to  have  one  of  the  two  planes  horizontal,  but  even  when 
this  is  not  the  case  it  is  convenient  to  retain  the  above  names. 

The  whole  arrangement  will  be  better  underBtood  by  referring  to 
fig.  37.  A  point  A  in  space  is  tben  ptojected  faQr  the  petpoidicular 
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Fig.  38. 


AAi  and  AAi  to  the  planes  n  and     so  tint  Ai  and  At  are  the 

horizontal  and  vertical  projections  of  A. 

If  we  remember  that  a  line  is  perpendicular  to  a  plane  that  is 
perpendicular  to  every  line  in  the  plane  if  only  it  is  perpencHcular 
to  any  two  intersecting  lines  in  the  plane,  we  see  that  the  axis  which 
is  perpendicular  both  to  AAi  and  to  AAi  is  also  perpendicular  to 
AiAo  and  to  AiAo  because  these  four  lines  are  all  in  the  same  plane. 
Hence,  if  the  plane  xj  be  turned  about  the  axis  til!  it  coincides  with 
the  plane  xi,  then  AA  will  be  the  continuation  trf  AiAa.  TUs 
position  of  the  planes  is  represented  in  fig.  38,  In  which  the  line  AiA| 
18  perpendicular  to  the  axis  x. 
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Conversely  any  two  points  Ai,  At  in  a  Hne  perpendicular  to  tlie 
axis  will  be  the  projections  of  some  point  in  epaob  whea  the  i^ane 
wt  is  turned  about  the  axis  till  it  is  perpendicular  to  liie  (due  n, 
because  in  tibis  position  the  two  p^wndiculars  to  the  i^knes  n 
and  «^  through  the  pmnts  Ai  aind  A«  mil  be  in  a  plane  and  therefrae 
meet  at  some  jxnnt  A. 

Representation,  ef  i»(Wito.— We  have  thus  the  foUowing  method 
of  r^resenting  in  a  single  plane  the  position  of  pmnts  in  space: — 
we  take  in  the  plane  a  line  1^  as  the  tuns,  and  tken  any  of  points 
At,  At  «*  A«  i^ane  on  a  hne  PerpendiaUae  to  the  axu  represent  a 
peeni  A  m  spa^  If  the  line  AiAt  cuts  the  axis  at  Ao,  and  if  at  At 
a  perpendicular  be  nected  to  the  plane,  then  the  point  A  will  be  in 
it  at  a  height  AiA-AoAi  above  the  plane.  This  gives  the  position 
of  the  point  A  relative  to  the  plane  iri.  In  the  same  way,  if  in  a 
perpendicular  to  n  through  At  a  point  A  be  taken  such  that  A,A— 
A<Ai,  then  this  will  give  the  point  A  relative  to  the  plane  tv 

i  2.  The  two  planes  «i,  rt  in  their  original  position  divide  space 
into  four  parte.  These  are  called  the  four  quadrants.  We  suppose 
that  the  plane  rt  is  turned  as  indicated  in 
fig.  37,  so  that  the  pcMnt  P  ccHnes  to  Q  aiKi 
R  to  S,  then  the  quadrant  in  which  the 
point  A  lies  is  called  the  first,  and  we  say 
that  in  the  first  quadrant  a  point  lies  above 
the  horizontal  and  in  front  of  the  vertical 
plane.  Now  we  go  round  the*  axis  in  thc^ 
sense  in  which  the  plane  xj  is  turned  and 
oome  in  succeauon  to  the  second,  third 
and  fourth  quadrant  In  the  second  a 
pcMnt  lies  above  the  plane  of  the  plan  and 
behind  the  i^ne  of  elevation,  aod  so  oa. 
In  fig.  39,  which  reix-esents  a  skle  view  of 
the  planes  in  fig.  37  the  quadrants  are 
marked,  and  ia  each  a  point  with  its  pro- 
jection is  taken.  Fig.  38  shows  bow  these  are  represented  whea 
the  plane  n  is  turned  down.  We  see  that  ^ 

A  point  ties  in  the  first  quadrant  if  the  Plan  lies  belov,  the  eleeaiion 
above  the  axis;  in  the  second  if  ptm  ana  fetation  both  He  above;  in 
the  third  if  the  plan  Ues  above,  the  eleeation  below;  in  tiefourA  if  flatf 
and  elevation  both  He  beiov/  the  aaeis. 

If  a  point  Ues  m  As  horiaonial  planer  its  elevation  lies  in  the  axis 
and  the  plan  coincides  with  the  pdnt  itsdf.  If  a  point  ties  in  the 
vertical  fiane,  its  i;>lan  Ues  in  the  axis  and  the  elevation  coincides 
with  the  point  itself,  a  point  Ues  in  the  axu,  both  its  pUn  and 
elevation  lie  in  the  axis  and  coincide  mth  it. 

Of  each  of  these  propoutionB,  wfiicn  will  easily  be  seen  to  be  true, 
the  converse  holds  also. 

^3.  Representation  of  a  Plane. — ^As  we  are  thusenabled  to  represent 
points  in  a  plane,  we  can  represent  any  finite  figure  by  representing 
Its  separate  points.  It  is,  however,  not  possible  to  represent  a  plane 
in  this  way,  for  the  projections  of  its  pmnt^  completely  cover  the 

t lanes  wt  and  ti,  and  no  plane  would  appear  different  from  any  other. 
lUt  any  plane  a  cuts  each  of  the  planes  ti,  1^  in  a  line.  These  are 
called  the  traces  of  the  plane.  They  cut  each  other  in  the  axis  at  the 
point  where  the  latter  cuts  the  plane  a. 

A  tiane  is  determined  by  its  two  traces,  which  are  two  Unes  that  meet 
on  the  axis,  and,  conversely,  any  two  Unes  vMck  meet  on  the  axis 
determine  a  plane. 

If  the  plane  is  paraUd  to  the  axis  its  traces  are  PqraUd  to  the  axis. 
Of  these  one  vaay^  be  at  infinity;  then  the  plane  will  cut  one  of  the 
planes  of  projection  at  infinity  and  will  be  parallel  to  it.  Thus  a 
plane  parallel  to  the  horizontal  plane  of  the  plan  has  only  one  finite 
trace,  viz.  that  with  the  plane  of  elevation. 

//  the  ^kme  Passes  tkronffi  the  axis  both  its  traces  coincide  with  the 
axis.  This  is  die  onhf  case  in  which  the  rraresentation  of  the  plane 
by  its  two  traces  fails.  A  third  plane  of  wojection  is  therefore 
introduced,  which  ia  best  Uken  perpendicular  to  the  other  two. 
We  call  it  simply  the  third  plane  and  denote  it  by  rs.  As  it  is 
perpendicular  to  ri,  it  may  be 
taken  as  the  plane  of  elevation, 
its  line  of  interaectiott  y  with  «i 
bdng  the  axis,  and  be  turned 
down  to  coincide  with  ri.  Thjp 
is  represented  in  Eg.  40.  DC  is 
the  axis  xy  whilst  OA  and  OB 
are  the  traces  of  the  third  plane. 
They  lie  in  one  line  y.  The  plane.* 
is  rabatted  about  y  to  the  hori- 
zontal plane.  A  plane  a  throtwh 
the  axis  xy  will  then  show  in  it 
a  trace  ai.  In  fig.  40  the  lines  DC 
and  OP  will  thus  be  the  tra(%s 
of  a  plane  through  the  axis  xy, 
which  makes  an  angle  POQ  with 
the  liorizotttal  plane. 

We  can  also  find  the  trace 
whidi  any  other  plane  makes 
with  wi.  In  rabatting  the  plane 
xt  its  trace  OB  with  the  plane  x,  mil  come  to  tlie  position  OD. 
Hence  a  plane  0  ha\nng  the  traces  CA  and  CB  will  have  with  the 
third  plane  the  trace  jSi,  or  AO  if  OD  *0B. 
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It  also  follows  muoedifttdy  that — 

If  a  plane  a  U  perpendiciilar  to  the  kortKnUal  plane,  (ken  every  poiiU 
in  tt  has  its  korisontal  projection  in  the  horWfUal  trace  of  the  plane, 
as  all  the  rays  projecting  theae  points  Ue  in  the  plane  itself. 

Any  plane  which  is  Perpendicular  to  the  hortzontal  plane  has  its 
vertical  trace  perpendicular  to  the  axis. 

Any  ^ane  which  is  perpendicular  to  the  vertical  plane  has  its  hori- 
tontal  trace  perpendiauar  to  the  axu  and  the  vertical  prejeetions  of  all 
puints  in  the  plane  He  in  this  traee. 

I  4.  Representation  of  a  Une.—'h  line  is  determined  either  by  two 
points  in  it  or  by  two  planes  through  it.  We  get  accordingly  two 
representations  of  it  either  by  projectioDS  or  b^  traces. 

First. — A  line  a  is  represented  oy  Us  projeciions  oi  and  oi  on  the 
two  planes  ti  and  va.  These  may  be  any  two  lines,  for,  bringing 
the  planes  n,  ti  into  their  original  portion,  the  planes  through  these 
lines  perpendicular  to  ti  and  n  respectively  will  intersect  in  some  line 
a  which  tias  at,  at  as  its  projections. 

Secondly. — A  line  a  is  represented  by  its  traces — that  is,  by  the  points 
in  which  it  cuts  the  two  planes  «t>  Any  two  points  may  be  taken 
as  the  traces  of  a  line  in  space,  f <»-  it  is  determined  when  the  planes 
are  in  their  oiiginal  position  as  the  line  joining  the  two  traces.  This 
representation  Decomes  undetermined  if  the  two  traces  coincide  in 
the  axis.  In  this  case  we  again  use  a  third  plane,  or  else  the  pro- 
jections of  the  line. 

liie  fact  that  there  are  different  metlioda  <tf  representii^  points 
and  planes,  and  hence  two  methods  of  representing  Hnes,  suggests 
the  principle  of  duality  (section  ii.,  Proj^Hve  Geomehy,  $  41}.  It 
is  worth  while  to  k^p  this  in  mind.  It  is  also  worth  remembering 
that  traces  of  planes  or  lines  always  lie  in  the  planes  or  lines  which 
they  represent.  Projections  do  not  as  a  rule  do  this  exce^n^  when 
the  point  or  line  projected  lies  in  one  of  the  planes  of  projection. 

Having  now  snown  how  to  represent  points,  ■  planes  and  Hnes, 
we  have  to  state  the  conditions  whidi  must  hold  in  order  that  these 
denuntB  may  lie  one  in  the  othef,  or  else  that  the  figure  formed  by 
them  may  possess  certain  metrical  properties.  It  will  be  found  that 
the  former  are  very  much  simpler  than  the  latter. 

Before  we  do  this,  however,  we  shall  explain  the  notation  used ; 
for  it  is  of  great  importance  to  have  a  systematic  notation.  We 
shall  denote  points  in  space  by  capitals  A,  B,  C;  planes  in  space 
by  Greek  letters  a,  0,  y;  lines  in  space  by  small  letters  a,  0,  c; 
horizontal  projections  by  suffixes  i,  like  Ai,  ai;  vertical  projections 
by  suffixes  3,  like  At,  oj;  traces  by  single  and  double  dashes  a'  a', 
a ,  a'.  Hence  Pi  will  be  the  horizontal  projection  of  a  point  P  in 
space ;  a  line  a  will  have  the  projections  ai,  Oi  and  the  traces  a'  and 
a  ;  a  plane  a  has  the  traces  a'  and  a'. 

(5.  Jf  a  point  lies  in  a  line,  the  projeciions  of  the  point  lie  in  the 
projections  of  the  Une. 

If  a  Une  ues  in  a  plane,  the  traces  of  the  Une  lieinihe  traces  of  the 
plane. 

These  propositions  follow  at  once  from  the  definitions  of  the 
projections  and  of  the  traces. 

If  a  point  lies  in  two  lines  its  projections  must  fie  in  the  projections 
of  both.  Hence 

//  two  lines,  pern  by  tiieir  projections,  intersect,  the  intersection  of 
thetr  plans  and  the  intersection  of  their  deoations  must  He  m  a  line 
perpendicular  to  the  axis,  because  they  must  be  the  projections  of 
the  point  common  to  the  two  lines. 

Similarly — //  two  lines  given  by  their  traces  lie  in  the  same  plane 
or  intersect,  then  the  lines  joining  their  horizontal  and  vertical  traces 
respectively  must  meet  on  the  axis,  because  they  must  be  the  traces 
aS  the  plane  through  them. 

S  6.  To  find  the  projections  of  a  line  which  joins  two  points  A,  B 
emn  by  their  projections  Ai,  At  and  Bi,  Bj,  we  join  Ai,  Bi  and  At, 
Bt;  these  will  be  the  projections  required.  For  example,  the 
traces  of  a  line  are  two  points  in  the  line  whose  projections  are 
Iniown  or  at  all  events  easily  found.  They  are  the  traces  themselves 
and  the  feet  of  the  perpencficulars  from  them  to  the  axis. 

Hence  if  a'  a'  (ng.  41)  are  the  traces  of  a  line  a,  and  if  the  per- 
pendiculars from  them  cut  the  axis  in  P  and  Q  respectively,  then  the 
^  •   Une  a'Q  will  be  &e  honxantal  and 
%'       a'P  &te  vertical  projection  of  the 
Hne. 

Conversely,  If  the  projections 
Ci,  Ot  of  a  line  are  ^ven,  and  if 
these  cut  the  axis  in  Q  and  P 
^  respectively,  then  the  berpen- 
'  dicutars  Pa  and  Qa'  to  the  axis 
drawn  through  these  points  cut  the 
projections  ai  and  a»  in  the  traces 
a'  and  a'. 

To  find  the  line  of  intersection  of 
two  planes,  we  observe  that  this 
line  lies  in  both  planes ;  its  traces 
must  therefore  lie  in  the  traces 
of  both.  Hence  the  points  where  the  horizontal  traces  of  the  given 
planes  meet  will  be  tat  horizontal,  and  the  point  where  the  vertical 
traces  meet  the  vertical  trace  of  the  Une  required. 

S  7.  To  decide  whether  a  point  A,  pven  by  its  projections,  lies  in 
a  plane  a,  given  by  its  traces,  we  dcaw^a.line  p.  by  joining  A  to  some 
pomt  in  the  plane  a  and  determine  its  traces.   If  these  lie  in  the 


Fig.  41. 


traces  cS  the  plane,  then  the  line,  and  ther^ore  the  point,  A,  Ues 
io  the  plane;  otherwise  not.  This  is  conveniently  done  by  joinii^ 
Ai  to  some  point  p'  in  the  trace  a';  this  gives  Pi;  and  the  point 
where  the  perpendicular  from  p'  to  the  axis  cuts  the  latter  we  join 
to  At;  this  gives  pt.  If  the  vertical  trace  of  thb  fine  lies  in  the* 
vertical  trace  of  the  plane,  theut  and  then  only,  does  the  line  ^  and  ' 
with  it  the  point  A,  fie  in  the  plane  a.  \ 

§8.  Parallel  planes  have  parialUl  traces,  hecA\ia£pdaai)dptu^ 
cut  by  any  plane,  hence  also  by  «i  and  by      in  parallel  lines. 

Parallef  hnes  have  j>arallel  projeciions,  because  points  at  infinity 
are  projected  to  infimty. 

//  a  line  is  parallel  to  a  plane,  then  lines  through  the  traces  ef  the 
line  and  parallel  to  the  traces  of  the  plane  must  meet  on  the  axis,  because 
these  lines  are  the  traces  of  a  plane  parallel  to       given  plane. 

9  9.  To  draw  a  plane  through  two  intersecting  lines-  or  through  two 
parallel  lines,  we  determine' the  traces  of  the  lines;  the  lines  joining 
their  horizontal  and  vertical  traces  respectively  will  be  theiionzantal 
and  vertical  traces  of  the  plane.  They  will  meet,  at  a  finite  point 
or  at  infinity,  on  the  axis  it  the  lines  do  intersect. 

To  draw  a  plane  through  a  line  and  a  point  without  the  line,  we 
join  the  given  pcnnt  to  any  point  in  the  line  and  determiiu  the  plane 
through  this  and  the  given  line. 

To  draw  a  plane  through  three  Points  which  are  not  in  a  line,  we 
draw  two  of  tne  lines  which  each  jmn  two  ci  the  nven  points  and 
draw  the  plane  through  them.  If  the  traces  of  all  three  lines  AB, 
BC,  CA  be  found,  these  must  Ue  in  two  lines  which  meet  on  the 
axis. 

%  10.  We  have  in  the  last  »ample  got  more  points,  or  can  easily 
get  more  p<nnts,  than  are  necessary  for  the  determination  of  the 
figure  required — in  this  case  the  traces  of  the  plane.  This  will 
l^ppen  in  a  great  many  constructions  and  is  of  considerable  im- 
portance. It  may  happen  that  some  of  the  points  or  lines  obtained 
are  not  convenient  in  the  actual  construction.  The  horizontal 
traces  of  the  lines  AB  and  AC  may,  for  instance,  fall  very  near 
together,  in  which  case  the  line  joining  them  is  not  well  defined.- 
Or,  one  or  both  of  them  may  fall  beyond  the  drawing  paper,  so  that 
they  are  practically  non-existent  for  the  construction.  In  this  case 
the  traces  of  the  line  BC  may  be  used.  Or,  if  the  vertical  traces  of 
AB  and  AC  are  both  in  convenient  portion,  so  that  the  vertical 
trace  of  the  r^uired  plane  is  found  and  one  of  the  hcMizmtal  traces 
is  got,  then  we  may  ]<Hn  the  latter  to  the  point  where  the  vertical 
trace  cuts  the  axis. 

The  draughtsman  must  remember  that  the  lines  which  he  draws 
are  not  mathematical  lines  without  thickness,  and  therefore  every 
drawing  is  affected  by  some  errors.  It  is  therefore  very  desirable 
to  be  able  constantly  to  check  the  latter.  Such  checks  alwa^ 
present  themselves  when  the  same  result  can  be  obtained  by  different 
constructions,  or  when,  as  in  the  above  case,  some  tines  must  meet 
on  the  axis,  or  if  three  points  must  Ue  in  a  Une.  A  careful  dratq^t»< 
man  wUI  always  avail  himself  of  these  checks. 

§  II.  To  draw  a  plane  through  a  given  point  parallel  to  a  given 
plane  a,  we  draw  through  the  point  two  Unes  which  are  paralld  to 
the  plane  a,  and  determine  .tiie  plane  .throi^h  them;  or,  as,  we 
know  that  the  traces  of  the  required  plane  are  parallel  to  those  of 
the  given  one  (J  8),  we  need  only  draw  one  Une  I  through  the  point 
parallel  to  the  plane  and  find  one  of  its  traces,  say  the  vertical  trace 
I';  a  line  through  this  parallel  to  the  vertical  trace  of  a  will  be  the 
vertical  trace  of  the  rei)uired  plane  0,  and  a  line  parallel  to  the 
horizontal  trace  ol  a  meetiog  0"  on  the  axb  wiU  be  the  horizontal 
trace  0". 

Let  Ai  At  ffig.  42)  be  the  given  point,  a' a'  the  pven  plane,  a 
Une  h  througti  Ai.  parallel  to  a'  and  a  horizontal  line,  4  tfarot^ 
A«  mil  be  the  projections  of 
a  Une  /  through  A  parallel 
to  the  plane,  because  the 
horizontal  plane  through 
this  Une  wilt  cut  the  plane 
a  in  a  Une  e  which  has  its 
horizontal  projection  Ci 
parallel  to  a'. 

5  12.  We  now  come  to 
the  metrical  properties  of 
figures. 

A   line  is  perpendicular 
to    a  plane  if  the    projec-  rf 
lions  of  the  line  are  per- 

pendiciuar  to  the  traces  of  the  ^ne.  We  prove  it  for  the  horizontal 
projection.^  If  a  line  p  is  perpendicular  to  a  plane  a,  every  plane 
through  p  is  perpendicular  to  a;_  hence  also  the  vertical  plane  which 

grojects  the  line  p  to  Pi.  As  this  plane  is  perpendicular  both  to  the 
orizoDtal  plane  and  to  the  plane  a,  it  is  also  perpendicular  to  their 
intersection — that  is,  to  the  horizontal  trace  of  a.  It  .follows  that 
every  line  in  this  projecting  plane,  therefore  also  Pi,  the  plan  of  p,\% 
perpendicular  to  the  horizontal  trace  of  a. 

To  draw  a  plane  through  a  given  point  A  perpendicular  to  a  given 
line  p,  we  first  draw  through  some  point  O  in  the  axis  lines  r ,  T* 
perpendicular  respectively  to  the  projections  Pi  and  Pt  of  the  given 
line.  These  will  oe  the  traces  of  a  plane  7  which  is  perpendicular 
to  the  given  line.  We  next  draw  through  the  given  point  A  a  plane 
pamUelto  the  plane     this  wiU  be  the  plane  required. 
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Othef  metrical  prapertiM  depend  on  the  <tetenniiuition  of  the  real 
sue  oe  duipe  <d  a  figure. 

In  general  the  projection  oi  a  6gure  differs  both  in  size  and  shape 
from  the  figure  itaeu.  But  figures  in  a  plane  parallel  to  a  plane 
of  projection  will  be  identical  with  their  projections,  and  will  thus 
be  given  in  their  true  dimensions.  '^In  other  cases  there  is  the 
problem^  constantly  recurring,  either  to  find  the  true  diape  and 
nst  of  a  plane  figure  when  and  elevation  ar*^  given,  or,  con- 
versely, to  find  the  latter  from  the  known  true  shape  of  the  figure 
itself.  To  do  this,  the  plane  is  turned  about  one  of  its  traces  tm  it 
is  laid  down  into  that  plane  of  projection  to  which  the  trace  belongs- 
This  ia  technically  called  rabattii^  the  plane  respiectively  into  trie 
plane  of  the  plan  or  the  elevation.  As  there  is  no  difference  in  the 
treatment  of  the  two  cases,  we  shall  consider  only  .the  case  of  rabatt- 
ing  a  plane  a  into  the  plane  of  the  plan.  The  plan  <rf  the  %ure  is 
a  parallel  (orthographic)  projection  of  the  figure  itself.  The  results 
of  parallel  projection  (see  Projection,  fiS  17  and  18)  may  there- 
fore now  be  used.  The  trace  a'  wilt  hereby  take  the  place  of  what 
formerly  was  called  the  axis  of  projection.  Hence  we  see  that  corre- 
sponding points  in  the  plan  and  in  the  rabatted  plane  are  joined  by 
lines  which^are  perpencTicular  to  the  trace  a'  and  that  corresponding 
lines  meet  on  this  trace.  We  also  see  that  the  correspondence  is 
CMupletely  determined  if  we  know  for  one  point  or  one  line  in  the 
plan  the  corresponding  point  or  line  in  die  rabatted  plane. 
BefMe,  however,  we  treat  of  this  we  conader  sonie  special  cues. 
§  13.  To  determine  tke  distance  between  two  points  A,  B  gam  by  their 
projections  Ai,  Bi  and  Ai,  Bi,  or,  in  other  words,  to  d^ermine  the  true 
lenph  of  a  line  the  plan  and  devotion  of  which  are  given. 

Solution. — ^The  two  points  A,  B  in  space  lie  vertically  above  their 
plans  Ai,  Bi  (fig.  43)  and  AiA<=AoAi,  BjB— BoBt.  The  four  points 

A,  B,  Ai,  Bi  therefore  form  a  plane 
quadrilateral  on  the  base  AiBi  and 
having  right  angles  at  the  base. 
This  plane  we  rabatt  about  AiBi 
by  drawing  AiA  and  BiB  per- 
pendicular to  AiBi  and  making 
AiA-A«Ai,  B,B-BoB^  Then 
AB  will  give  the  length  required. 

The  construction  might  have 
been  performed  in  the  elevation 
by  making  A|A-=AoA]  and 
BtB'-BoB]  on  lines  perpendicular 
to  AiBi.  Of  course  AB  roust  have 
the  same  length  in  both  cases. 

This  figure  may  be  turned  into 
a  model.  Cut  the  paper  aloi^ 
AtA,  AB  and  BBi,  and  fold  the 
IHece  AiABBi  over  aloru^  AfBi  till 


Fig.  43- 


it  stands  upright  at  right  angles  to  the  horizontal  plane.  The  points 
A,  B  will  then  be  in  their  true  position  in  space  relative  to  *t'  Simi- 
larly  if  BtBAAi  be  cut  out  and  turned  along  AiBj  through  a  right 
angle  we  shall  get  AB  in  its  true  position  relative  to  the  plane 
wt.  Lastly  we  fold  the  whole  plane  of  the  paper  along  the  axis  x 
tUl  the  plane  *<i  is  at  right  an^es  to  wi.  In  this  position  the  two 
sets  of  points  AB  will  coincide  if  the  drawing  has  been  accurate. 

Models  of  this  kind  can  be  made  in  many  cases  and  their  con- 
struction cannot  be  too  highly  recomincnded  in  order  to  realize 
orthographic  projection. 

$  14.  To  find  the  angk  between  two  gwm  lines  a,  b  pf  which  the 
projections  oi,  bi  and  ot,  bt  are  given. 

Soluiion. — Let  oi,  bi  (fig.  41)  meet  in  Pi,  at,  bt  in  T,  then  if  the  line 
PiT  is  not  perpendicular  to  the  axis  the  two  lines  will  not  meet.  In 

this  case  we  draw  a  line  parallel 
to  6  to  meet  the  line  a.  This  is 
easiest  done  by  drawing  first  the 
line  PiPj  perpendicular  to  the 
axis  to  meet  Ot  in  Ps,  and  then 
drawing  through  Pi  a  line  Ct 
parallel  to  bt;  then  bi,  ct  will  be 
the  projections  of  a  line  c  which 
is  parallel  to  b  and  meets  a  in  P. 
The  plane  a  which  these  two 
lines  determine  we  rabatt  to  the 
plan.  We  determine  the  traces 
a'  and  c'  of  the  lines  a  and  c; 
then  a'c'  is  the  trace  o'  of  their 
^ne.  On  rabatting  the  pcunt 
P  cornea  to  a  point  5  on  the  line 
PiQ  perpendicular  to  a'c',  so 


Fig.  44. 


tl»t  QS-QP.  But  QP  is  the  hypotenuse  of  a  triangle  PP,Q  with 
a  r^rht  angle  Pi.  This  we  construct  by  making  QR^PoPi;  then 
PiR™PQ.  The  lines  o'S  and  c'S  will  therefore  include  angles  equal 
to  those  made  by  the  given  lines.  It  is  to  be  remembered  that  two 
lines  include  two  angl^  which  are  supplementary.  Which  of  these 
is  to  be  taken  in  any  special  case  depends  upon  tne  drcumstanoes. 
.  To  determine  the  angle  between  a  Itne  and  a  plane,  we  draw  through 
any  point  in  the  line  a  perpendicular  to  the  plane  (J  13)  and  determine 
the  angle  between  it  and  the  given  line.  The  complement  of  this 
angle  is  the  required  one. 

To  determine  the  angle  between  two  fianes,  we  draw  through  any 
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point  two  lines  peipendicular  to  the  two  planes  and  determine  the 
angle  between  the  lattEf  as  above. 

In  Bpedal  cases  it  is  sim|^  to  determine  at  once  the  angle  between 
the  two  planes  by  taking  a  plane  section  perpendicular  to  the  inter- 
section of  the  two  planes  and  rabatt  this.  This  is  especially  the 
case  if  one  of  the  planes  is  the  horizontal  or  vertical  plane  of  pro- 
jection. 

Thus  in  fig.  as  the  aiwle  PiQR  is  the  angle  which  the  {dane  a 
makes  widi  tne  tuKizontal  plane. 

%  15.  We  return  to  the  ^neral  case  of  rabatting  a  plane  a  of 
which  the  traces  a'  «'  are  given. 

Here  it  will  be  convenient  to  determine  first  the  position  which 
the  trace  a' — which  is  a  line  in  a — assumes  when  rabatted.  Points 
in  this  line  coincide  with  their  elevations.  Hence  it  is  given  in 
its  true  dimension,  and  we  can  measure  off  aloiwit  the  true  distance 
between  two  points  in  it.  If  ther^ore  (fig.  45)  P  is  auy  pcunt  in 
oi^nally  coincident  with 
its  elevation  Pi,  and  if  O 
is  the  point  where  a.'  cuts 
the  axis  xy,  so  that  O  is 
also  in  a',  then  the  point  P 
will  after  rabatting  the 
plane  assume  such  a  posi- 
tion that  OP-'OPt.  At 
the  same  time  the  plan  is 
an  orth(^;Faphic  projection 
of  the  plane  a.  Hence  the 
line  joining  P  to  the  plan 
Pi  will  after  rabatting  be 
perpendicular  to  a'.  But 
Pi  18  known;  it  is  the  foot 
of  the  perpendicular  from 
Pt  to  the  axis  xy.  We 
draw  therefore,  to  find  P, 

from  Pi  a  perpendicular  PiQ  to  a'  and  find  on  it  a  point  P  such  that 
OP-OPi.  Then  the  line  OP  wilt  be  the  position  of  a'  when 
rabatted.  This  line  corresponds  therefore  to  the  plan  of  «' — that 
isi  to  the  axis  xy,  corresponding  pcHnts  on  these  lines  bdng  those 
which  lie  on  a  perpendicular  to  a'. 

We  have  thus  one  pair  of  corresponding  lines  and  can  now  find 
for  any  point  Bi  in  the  plan  the  corresponding  point  B  in  the  rabatt«l 
plane.  We  draw  a  line  through  Bi,  say  BiPi,  cutting  o'  in  C.  To  it 
corresponds  the  line  CP,  and  the  point  where  this  is  cut  by  the  project- 
ing ray  through  Bi,  perpendicular  to  a',  is  the  reouired  point  B. 

Similarly  any  figure  in  the  rabatted  plane  can  oe  found  when  the 
plan  is  known;  but  this  is  usually  found  in  a  different  manner 
without  any  reference  to  the  general  theory  of  parallel  projection. 
As  this  method  and  the  reasoning  employed  jfor  it  nave  their  peculiar 
advantages,  we  give  it  also. 

Supposing  the  planes  xi  and  tj  to  be  in  their  positions  in  space 
perpendicular  to  each  other,  we  take  a  section  of  the  whole  figure 
by  a  plane  perpendicular  to  the  trace  a'  about  which  we  are  going 
to  rabatt  the  plane  a.  Let  thb  section  pass  throiu[h  the  point 
a'.  Its  traces  will  then  be  the  lines  QPi  and  PiE^  (fig.  9).  ^ 
will  be  at  right  angles,  and  will  theretore,  together  wttn  the  si 
QPa  of  the  plane  a,  form  a  right-angled  triangle  QPiP*  frith  the 
r^ht  angle  at  P],  and  having  the  sides  PiQ  and  PiPt  which  both 
are  given  in  their  true  lengths.  This  triangle  we  rabatt  about  its 
base  PiQ,  making  PiR  =  PiP|.  The  line  OR  will  then  give  the  true 
length  of  the  line  QP  in  space.  If  now  the  plane  a  be  turned  about 
a'  the  point  P  will  describe  a  circle  about  Q  as  centre  with  radius 
QP=Qk,  in  a  plane  perpendicular  to  the  trace  a'.  Hence  when  the 
plane  a  has  been  rabatted  into  the  horizontal  plane  the  point  P  will 
lie  in  the  perpendicular  Pip  to  a',  so  that  QP=QR. 

If  Ai  is  the  plan  of  a  pomt  A  in  the  plane  a,  and  if  Ai  lies  in  QPi, 
then  the  point  A  will  lie  vertically  above  Ai  in  the  line  QP.  On 
turning  down  the  triangle  QPiPt,  the  point  A  will  come  to  As,  the 
line  AiAo  being  perpendicular  to  QPi.  Hence  A  will  be  a  point  in 
QP  such  that  QA=QA«. 

If  Bt  is  the  plan  of  another  point,  but  such  that  AiBi  is  parallel 
to  a',  then  the  corresponding  line  AB  will  also  be  parallel  to  a'. 
Hence,  if  through  A  a  line  AB  be  drawn  i»rallel  to  a',  and  Bi  B 
perpendicular  to  a',  then  their  intersection  gives  the  point  B.  Thus 
of  any  point  given  in  plan  the  real  position  in  the  plane  a,  when 
rabatted,  can  be  found  by  this  second  method.  This  is  the  one 
moet  generally  given  in  books  on  geometrical  drawing.  The  first 
method  e:q)lainea  is,  however,  in  most  cases  preferable  as  it  gives 
the  draughtsman  a  greater  variety  of  constructions.  It  requires  a 
somewhat  greater  amount  of  theoretical  knowledge. 

^  If  instead  of  our  knowing  the  plan  of  a  figure  the  latter  is  itself 
given,  then  the  process  of  finding  the  plan  is  the  reverse  of  the 
above  and  needs  little  explanation.  We  give  an  example. 

^  16.  It  is  reouired  to  draw  the  plan  and  devotion  of  a  ptdygon  cf 
which  the  real  shape  and  position  in  a  gturn  plane  a  are  knmm. 

We  first  rabatt  the  plane  a  (fig.  46)  as  before  so  that  Pi  comes  to 
P,  hence  OPi  to  OP.  Let  the  given  polygon  in  a  be  the  figure 
ABCDE.  We  project,  not  the  vertices,  but  the  sides.  To  project 
the  line  AB,  we  produce  it  to  cut  a'  in  F  and  OP  in  G,  and  draw  Gd 

Krpendicular  to  o' ;  then  Gi  corresponds  to  G,  therefore  FGi  to  FG. 
the  same  manner  we  might  project  all  the  other  sides,  at  least 
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those  which  cut  OF  and  OP  in  convenient  p<Miits.  It  will  be  best, 
however,  first  to  produce  all  the  sides  to  cut  OP  and  •'  and  then  to 


draw  all  the  {Hojecting  rays  through  A,  B,  C 


Fig.  45. 


perpendicular  to 
a',  and  in  the  same 
direction  the  lines 
G,  Gi,  &c  By 
drawing  FG  we 
get  the  points  Ai, 
Bi  on  the  project- 
ing ray  through  A 
and  B.  We  then 
join  B  to  the  point 
M  where  BC  pro- 
duced me^8  the 
trace  a'.  This 
gives  Ci.    So  we 

?;o  on  till  we  have 
ound  Ei-  The 
line  A|  Ei  must 
then  meet  AE  in 
a',  and  this  gives 
a  check.  If  one 
of  the  ddes  cuts 
a'  or  OP  beyond 
the  drawing  paper 
this  method  fails, 
but  then  we  may 
easily  find  the  pro- 
jection of  some 
other  line,  say  of 
a  diagonal,  or 
directly   the  pro- 

i'ection  of  a  point, 
>y  the  former 
methods.  The 
diagonals  may 
aUo  serve  to  check 


the  dramsK,  for  two  corresponding  diagonals  must  meet  in  the 
trace  a'. 

Having  got  the  i^n  we  ea«ty  find  the  elevation.  The  elevation 
ofGlsabi^Gi  in  a',  and  that  of  F  is  at  Fi  in  the  axis.  This 
gives  the  elevation  FiGi  of  FG  and  in  it  we  get  AiBg  in  the  verticals 
through  Ai  and  Bi.  As  a  check  we  have  OG'-OGi.  ^milarly  the 
elevation  of  the  other  ndes  and  vertices  are  found. 

{17.  We  proceed  to  give  some  applications  of  the  above  principles 
to  the  representation  of  solids  and  of  the  solution  of  problems 
connected  with  them. 

Of  a  pyramid  are  given  its  tmse,  the  len^h  of  the  perpendicular  from 
the  vertex  to  the  base,  and  the  point  where  this  perpendicular  cuts  the 
base ;  it  is  required  first  to  devdop  the  whole  surface  of  the  pyramid 
into  one  pAane,  and  second  to  determine  its  section  by  a  plane  which 
cuts  the  plane  of  the  base  in  a  gtsen  line  and  makes  a  given  onf/e 
with  it. 

J.  As  the  planes  of  projection  are  not  given  we  can  take  them  as  we 
like,  and  we  select  them  m  such  a  manner  that  the  solution  becomes 
as  simple  as  possible.  We  take  the  plane  of  the  base  as  the  horizontal 
plane  and  the  verticalplane  perpendicular  to  the  plane  of  the  section. 
Let  then  (fig.  47)  ABCD  be  the  base  of  the  pyramid,  Vi  the  plan  of 
the  vertex,  then  the  elevations  of  A,  B,  C,  D  will  be  in  the  axis  at 
At,  Bs,  Ci,  Dt,  and  the  vertex  at  some  point  Vi  above  Vi  at  a  known 
distance  from  the  axis.  The  lines  ViA,  ViB,  &c.,  will  be  the  plans 
and  the  lines  VtAs,  ViBi,  &c.,  the  elevations  of  the  edges  of  the 
pyramid,  of  which  thus  plan  and  elevation  are  known. 

We  develop  the  surface  into  the  plane  of  the  base  by  turning 
each  lateral  face  about  its  lower  edge  into  the  horizontal  plane  by 
the  method  used  in  5  14-  If  one  face  has  been  turned  down,  say 
ABV  to  ABP,  then  the  point  Q  to  which  the  vertex  of  the  next 
face  BCV  comes  can  be  got  more  simply  by  finding  on  the  line 
ViQ  perpendicular  to  BC  the  point  Q  such  that  BQ=BP,  for  these 
lines  represent  the  same  edge  BV  of  the  pyramid.  Next  R  is 
found  by  making  CR  =  CQ,  and  so  on  till  we  have  got  the  last  vertex 
— in  this  case  S.  The  fact  that  AS  must  equal  AP  gives  a  convenient 
check. 

2.  The  plane  a  whose  section  we  have  to  determine  has  its  hori- 
zontal trace  given  perpendicular  to  the  axis,  and  its  vertical  trace 
makes  the  given  angle  with  the  axis.  This  determines  it.  To  find 
the  section  of  the  pyramid  by  this  plane  there  are  two  methods 
applicable:  we  fincf  the  sections  of  the  plane  either  with  the  faces 
or  with  the  edges  of  the  pyramid.  We  use  the  latter. 

As  the  plane  a  is  perpendicular  to  the  vertical  plane,  the  trace 
o'  contains  the  projection  of  every  figure  in  it ;  the  points  Ei,  Fj, 
Ga,  Hj  where  this  trace  cuts  the  elevations  of  the  edges  will  therefore 
be  the  elevations  of  the  points  where  the  ed^es  cut  a.  From  these 
we  find  the  plans  Ei,  ¥1,  Gi,  Hi,  and  by  joining  them  the  plan 
of  the  section.  If  from  Ei,  Fi  lines  be  drawn  perpendicular  to  AB, 
these  will  determine  the  p«nts  E,  F  on  the  developed  face  in  which 
the  plane  a  cuts  it;  hence  also  the  line  EF.  Similarly  on  the  other 
faM^.  Of  course  BF  must  be  the  same  length  on  BP  and  on  BQ. 
If  the  plane  a  be  rabattcd  to  the  plan,  we  get  the  real  shape  of  the 
section  as  shown  in  the  figure  in  EFGH.   This  is  done  easily  by 


making  FoF»OFh  &c.  If  the  ^nie  refneaeBting  the  devebimieDt 
of  the  pyramid,  or  better  a  copy  of  it,  is  cut  out,  and  if  the  lattral 
faces  be  bent  along  the  lines  AB,  BC,  dec.,  we  get  a  modeled  the  pyra- 
mid with  the  section  marked  on  its  faces.  This  may  be  placed  on 
its  plan  ABCD  and  the  plane  of  elevation  bent  about  the  axis  x. 
The  pyramid  stands  then  in  front  of  its  elevati<»8.  If  next  the  plane 
a  wiui  a  hole  cut  out  representing  the  true  section  be  bent  along  the 
trace  a'  till  its  edge  coincides  with  a',  the  ed^  erf  the  hole  ought  to 
coincide  with  the  lines  EF,  FG,  &c.,  on  the  uces. 

§  18.  Polyhedra  like  the  pyramid  in  $  17  are  represented  by  the 
projections  of  their  edges  and  vertices.  But  solids  boundwl  bv 
curved  surfaces,  or  surfaces  themselves,  cannot  be  thus  represented. 

For  a  surface  we  may  use,  as  in  case  of  the  plane,  its  tiacea—that 
is,  the  curves  in  which  it  cuts  the  planes  of  projection.  We  may 
also  project  points  and  curves  on  the  surface.  A  ray  cuts  the 
surface  generally  in  more  than  one  point;  hence  it  will  hafMien 
that  some  of  the  rays  touch  the  surface,  if  two  of  these  pc^ts  coinade. 
The  points  of  contact  of  these  rays  will  form  some  curve  on  the  surface, 
and  this  will  appear  from  the  centre  of  projection  as  the  boundary 
of  the  surface  or  of  part  of  the  surface.  The  outlines  of  all  surfaces 
of  solids  which  we  see  about  us  are  formed  by  the  points  at  which 
rays  through  our  eye  touch  the  surface.  The  projeccioiu  of  these 
contours  are  thoefore  adapted  to  give  an  idea  of  the  shape  of  a 
surface. 

Thus  the  tangents  drawn  from  any  finite  centre  to  a  sphere  form 
a  right  circular  ome,  and  this  will  be  cut  by  any  plane  in  a  conic 


Fig.  47. 


It  is  often  called  the  projection  p{  a  sphere,  but  it  is  better  called 
the  contour-line  of  the  sphere,  as  it  is  the  boundary  of  the  projections 
of  all  points  on  the  sphere. 

If  tne  centre  is  at  infinity  the  tangent  cone  becomes  a  right 
circular  cylinder  touching  the  sphere  along  a  great  drcle,  and  if 
the  projection  is,  as  in  our  case,  orthographic,  then  the  section  of 
this  cone  by  a  plane  of  projection  will  be  a  circle  equal  to  the  great 
circle  of  the  sphere.  We  get  such  a  circle  in  the  plan  and  another  in 
the  elevation,  their  centres  being  plan  and  elevation  of  the  centre  of 
the  sphere. 

Similarly  the  rays  touching  a  cone  of  the  second  order  will  lie 
in  two  planes  which  pass  through  the  vertex  of  the  cone,  the  contour- 
line  of  the  projection  of  the  cone  consists  therefore  of  two  lines 
meetii^  in  the  projection  of  the  vertex.  These  mav,  however, 
be  inviable  if  no  real  tangent  rays  can  be  drawn  from  tne  centre  of 
projection;  and  this  happens  when  the  ray  projecting  the  centre 
of  the  vertex  lies  within  the  cone.  In  this  case  the  traces  of  the 
cone  are  of  importance.  Thus  in  representing  a  cone  of  revolution 
with  a  vertical  axis  we  get  in  the  plan  a  circu^r  trace  of  the  surface 
whose  centre  is  the  plan  of  the  vertex  of  the  cone,  and  in  the  elevation 
the  contour,  consisting  of  ajpair  of  lines  intersectine  in  the  elevation 
of  the  vertex  of  the  cone.  The  circle  in  the  plan  and  the  pair  of  lines 
in  the  elevation  do  not  determine  the  surface,  for  an  infinite  number 
of  surfaces  might  be  conceived  which  pass  through  the  circular  trace 
and  touch  two  planes  through  the  contour  lines  in  the  vertical  plane. 
The  surface  becomes  only  completely  defined  if  we  write  down  to 
the  figure  that  it  shall  represent  a  cone.   The  same  holds  for  all 
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surfaces.  Even  a  plane  is  fully  represented  bv  its  traces  only  under 
the  uleot  understancUnfi;  that  the  traces  are  those  of  a  plane. 

I  IQ.  Some  of  tite  ampler  problems  connected  witn  tfae  repre- 
■entation  of  surfaces  are  tne  determination  of  plane  sections  ana  of 
the  curves  of  intersection  of  two  such  surfaces.  The  former  is 
constantly  used  in  nearly  all  problems  concerning  surfaces.  Its 
solution  depends  of  course  on  the  nature  of  the  surface. 

To  determine  the  curve  of  intersection  of  two  surfaces,  we  take  a 
plane  and  determine  its  section  with  each  <d  the  two  surfaces, 
rabatting  this  (Jane  if  necessary.  This  gives  two  curves  which  lie 
in  the  same  plane  and  whose  intersections  will  give  us  points  on 
both  surfaces.  It  must  here  be  remembered  that  two  curves  tn 
space  do  not  necessarily  intersect,  hence  that  the  points  in  which 
tneir  projections  intersect  are  not  necessarily  the  projections  of 
ptHnts  common  to  the  two  curves.  This  will,  however,  be  the  case 
if  the  two  curves  Ik  in  a  common  plane.  By  takit^  then  a  number 
of  p^ne  sections  of  the  surfaces  we  can  get  as  many  points  on  their 
curve  of  intersection  as  we  like.  These  pbnes  have,  of  cmirse,  to 
be  selected  in  such  a  way  that  the  sections  are  curves  as  simple  as 
the  case  permits  of,  and  such  that  they  can  be  easily  and  accurately 
drawn.  Thus  when  possible  the  sections  should  be  straight  lines 
or  circles.  This  not  only  saves  time  ia  drawing  but  determines  all 
points  on  the  sections,  and  therefore  also  the  points  where  the  two 
curves  meet,  with  equal  acoiracy. 

{  ao.  We  give  a  lew  exam{^  how  these  sectioiu  have  to  be 
sdected.  A  cone  is  cut  by  every  plane  through  the  vertex  in  lines, 
and  if  it  is  a  cone  of  revolution  oy  planes  perpendicular  to  the 
ajtis  in  circles. 

A  cylinder  is  cut  by  every  plane  parallel  to  the  axis  in  lines,  and 
if  it  is  a  cylinder  of  revolution  by  planes  perpendicular  to  the  axis 
in  circles. 

A  sphere  is  cut  by  every  plane  in  a  cirde. 

Hence  in  case  of  two  cones  ntuated  anvwhere  in  space  we  take 
sections  through  both  vertices.  These  will  cut  both  cooes  in  lines. 
Similarly  in  case  of  two  cylinders  we  may  take  sections  parallel  to 
the  axis  of  both.  In  case  <A  a  sphere  and  a  cone  of  revolution  with 
vertical  axis,  horizontal  sections  will  cut  both  surfaces  in  circles 
whose  plans  are  circles  and  whose  elevations  are  lines,  whilst  vertical 
sections  through  the  vertex  of  the  cone  cut  the  latter  in  lines  and 
the  sphere  in  circles.  To  avoid  drawing  the  projections  of  these 
circles,  which  would  in  general  be  ellipses,  we  rabatt  the  t^ne  and 
then  draw  the  circles  in  their  real  shape.    And  so  on  in  otner  cases. 

Special  attention  should  in  all  cases  be  paid  to  those  points  in 
which  the  tangents  to  the  projection  of  the  curve  <rf  intersection  are 
parallel  or  perpendicular  to  the  axis  x,  or  where  these  projections 
touch  the  contour  of  one  of  the  surfaces.  (O.  H.) 

IV.  Analytical  Geometry 

I.  In  the  name  geometry  there  is  a  lasting  record  that  the 
sdence  had  its  origin  in  the  knowledge  that  two  distances  may 
be  compared  by  measurement,  and  in  the  idea  that  measurement 
must  be  effectual  in  the  dissociation  of  different  directions  as  well 
as  in  the  comparison  of  distances  in  the  same  direction.  The 
distance  from  an  observer's  eye  of  an  object  seen  would  be 
qwdfied  as  soon  as  it  was  ascertained  that  a  rod,  straight  to  the 
eye  and  of  length  taken  as  known,  could  be  given  the  direction 
of  the  line  of  vi»on,  and  had  to  be  moved  along  it  a  certain 
number  of  times  through  lengths  equal  to  its  own  in  order  to 
reach  the  object  from  the  eye.  Moreover,  if  a  field  had  for  two 
of  its  boundaries  lines  straight  to  the  eye,  one  running  from  south 
to  north  and  the  other  from  west  to  east,  the  position  of  a  point 
in  the  field  would  be  specified  if  the  tod,  when  directed  west, 
had  to  be  shifted  from  the  point  one  observed  number  of  times 
westward  to  meet  the  former  boimdary,  and  also,  when  directed 
south,  had  to  be  shifted  another  observed  number  of  times 
southward  to  meet  the  latter.  Comparison  by  measurement, 
the  beginning  oK  geometry,  involved  counting,  the  baus  %A  arith- 
metic; and  the  science  of  number  was  ma^ed  out  from  the 
first  as  of  geometrical  importance. 

But  the  arithmetic  of  the  ancients  was  inadequate  as  a  science 
of  number.  Though  a  length  might  be  recognized  as  known 
when  measurement  certified  that  it  was  so  many  times  a  standard 
length,  it  was  not  every  length  which  could  be  thus  specified 
in  terms  of  the  same  standard  length,  even  by  an  arithmetic 
enriched  with  the  notion  of  fracUonal  number.  The  idea  of 
possible  incommensurability  of  lengths  was  introduced  into 
Europe  by  Pythagoras;  and  the  corresponding  idea  of  irration- 
ality of  nimaber  was  alMent  from  a  crude  arithmetic,  while  there 
were  great  practical  difficulties  in  the  way  of  its  introducticm. 
Hence  perhaps  it  arose  that,  till  romparatively  modem  times, 
appeal  to  arithmetical  aid  in  geometrical  reasoning  was  in  all 
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possible  ways  restrained.  Geometry  figured  rather  as  the  helpw 
of  the  more  difficult  science  of  arithmetic. 

3.  It  was  reserved  for  algebra  to  remove  the  disabilities  of 
arithmetic,  and  to  restore  the  earliest  ideas  of  the  land-measurer 
to  the  position  of  controlling  ideas  in  geometrical  investigation. 
This  unified  science  of  pure  number  made  comparatively  little 
headway  in  the  hands  of  the  ancients,  but  began  to  recdve 
due  attention  shortly  after  the  revival  of  learning.  It  expresses 
whole  classes  of  arithmerical  facts  in  single  statements,  gives 
to  arithmetical  laws  the  form  of  equations  involving  symbols 
which  may  mean  any  known  or  sought  numbers,  and  provides 
processes  which  enable  us  to  analyse  the  information  given  by  an 
equation  and  derive  from  that  equation  other  equations,  which 
express  laws  that  are  in  effect  consequences  or  causes  of  a  law 
started  from,  but  differ  greatly  from  it  in  form.  Above  all,  for 
present  purposes,  it  deals  not  only  with  integral  and  fractional 
number,  but  with  number  regarded  as  capable  of  continuous 
growth,  just  as  distance  is  capable  of  continuous  growth.  The 
difficulty  of  the  arithmetical  ej^uression  of  irrational  number, 
a  diffiodty  conudered  by  the  mod«n  school  of  analysts  to  have 
been  at  length  surmounted  (see  Fttnctzon),  is  not  ntal  to  it. 
It  can  call  the  ratio  of  the  diagonal  of  a  square  to  a  side,  for 
instance,  or  that  of  the  circumference  of  a  circle  to  a  diameter, 
a  number,  and  let  a  ot  x  denote  that  number,  just  as  properly 
as  it  may  allow  either  letter  to  denote  any  rarional  number 
which  may  be  greater  or  less  than  the  ratio  in  question  by  a 
difference  less  tban  any  minute  one  we  choose  to  assign. 

Counting  only,  and  not  the  counting  of  objects,  is  of  the  essence 
of  arithmetic,  and  of  algebra.  But  it  is  lawful  to  count  objects, 
and  in  particular  to  count  equal  lengths  by  measure.  The 
widened  idea  is  that  even  when  a  or  «  is  an  irrational  number 
we  may  speak  of  a  or  «  unit  lengths  by  measure.  We  may  give 
concrete  interpretation  to  an  algebraical  equation  by  allowing 
its  terms  all  to  mean  numbers  of  times  the  same  unit  length, 
or  the  same  unit  area,  or  &c.  and  in  any  equation  lawfully 
derived  from  the  first  by  algebraical  processes  we  may  do  the 
same.  Descartes  in  his  Giomiirie  (1637)  was  the  first  to  system- 
atize the  applicarion  of  this  principle  to  the  inherent  first 
notions  of  geometry;  and  the  methods  which  he  instituted  have 
become  the  most  potent  methods  of  all  in  geometrical  research. 
It  is  hardly  too  much  to  say  that,  when  known  facts  as  to  a 
geometrical  figure  have  once  been  expressed  in  algebraical 
terms,  all  strictly  consequential  facts  as  to  the  figure  can  be 
deduced  by  almost  mechanical  processes.  Some  may  well  be 
unexpected  consequences;  and  in  obtaining  those  of  which 
there  has  been  suggestion  beforehand  the  often  bewildering 
labour  of  constant  attention  to  the  figure  is  obviated.  These 
are  the  methods  of  what  is  now  called  analytical,  or  sometimes 
algebraical,  geometry. 

3.  The  modem  use  of  the  term  "  analytical  "  in  geometry  has 
obscured,  but  not  made  obsolete,  an  earlier  use,  one  as  old  as 
Plato.  There  is  nothing  algebraical  in  this  analysis,  as  dis- 
ringuished  from  synthesis,  of  the  Greeks,  and  of  the  expositors 
of  pure  geometry.  It  has  reference  to  an  order  of  ideas  in 
demonstration,  or,  more  frequently,  in  discovering  means  to 
effect  the  geometrical  construction  of  a  figure  with  an  assigned 
special  property.  We  have  to  suppose  hypothetically  that  the 
construction  has  been  performed,  drawing  a  rough  figure  whidi 
exhibits  it  as  nearly  as  is  practicable.  We  then  analyse  or 
critically  examine  the  figure,  treated  as  correct,  and  ascertain 
other  properties  which  it  can  only  possess  in  association  with 
the  one  in  question.  Presently  one  of  these  properties  will  often 
be  found  which  is  of  such  a  character  that  the  construction  of 
a  figure  possessing  it  is  simple.  The  means  of  effecting  synthetic- 
ally a  construction  such  as  was  desired  is  thus  brought  to  light  by 
what  Plato  called  analysis.  Or  again,  being  asked  to  prove  a 
theorem  A,  we  ascertain  that  it  must  be  true  if  another  theorem 
B  is,  that  B  must  be  if  C  is,  and  so  on,  thus  eventually  finding 
that  the  theorem  A  is  the  consequence,  through  a  chain  of  inter- 
mediaries, of  a  theorem  Z  of  which  the  ratablUhment  is  easy. 
This  geometrical  analysis  is  not  the  subject  of  the  present  article; 
but  in  the  reasoning  from  form  to  form  of  an  equation  or  system 
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of  equations,  with  the  object  of  basing  the  algebraical  proof 
of  a  geometrical  fact  on  other  facts  of  a  more  obvious  character, 
the  same  logic  is  utilized,  and  the  name  "  analytical  geometry  " 
is  thus  in  part  explained. 

4.  In  algebra  real  po^tive  number  was  alone  at  first  dealt 
wiUi,  and  in  geometry  actual  agnless  distance.  But  in  algebra 
it  became  of  importance  to  say  that  every  equation  of  the  first 
degree  has  a  root,  and  the  notion  of  negative  number  was  intro- 
duced. The  negative  unit  had  to  be  defined  as  what  can  be 
added  to  the  positive  unit  and  produce  the  sum  zero.  The 
corresponding  notion  was  readily  at  hand  in  geometry,  where 
it  was  clear  that  a  unit  distance  can  be  measured  to  the  left 
or  down  from  the  farther  end  of  a  unit  distance  already  measured 
to  the  right  or  up  from  a  point  O,  with  the  result  of  reaching  O 
again.  Thus,  to  give  full  interpretation  in  geometry  to  the 
algebrucally  negative,  it  was  only  necessary  to  associate  distinct- 
ness of  sign  with  oppositeness  of  direction.  Later  it  was  discovered 
tb&t  algebraical  reasoning  would  be  mudi  facilitated,  and  that 
conclusions  as  to  the  real  would  retain  all  Uieir  soundness,  if  a  pair 
of  imaginary  units  ±  V  ~  i  of  what  might  be  called  number  were 
allowed  to  be  contemplated,  the  pair  being  defined,  though  not 
separately,  by  the  two  properties  of  having  the  real  sum  o  and 
the  real  product  i.  Only  in  these  two  real  combinations  do  they 
enter  in  conclusions  as  to  the  real.  An  advantage  gained  was 
that  every  quadratic  equation,  and  not  some  quadratics  only, 
could  be  spoken  of  as  having  two  roots.  These  admissions  of 
new  units  into  algebra  were  final,  as  it  admitted  of  proof  that  all 
equations  of  degrees  higher  than  two  have  the  full  numbers  of 
roots  possible  for  their  respective  degrees  in  any  case,  ,and  that 
every  root  has  a  value  included  in  the  form  a+l  V  —  ij  with  a,  6, 
real.  The  corresponding  enrichment  could  be  ^ven  to  geometry, 
with  corre^onding  advantages  and  the  same  absence  of  danger, 
and  this  was  done.  On  a  line  of  measurement  of  distance  we 
contemplate  as  existing,  not  only  an  infinite  continuum  of  points 
at  real  distances  from  an  origin  of  measurement  O,  but  a  doubly 
infinite  continuum  of  points,  all  but  the  singly  infinite  continuum 
of  real  ones  imaginary,  and  imaginary  in  conjugate  pairs,  a 
conjugate  pair  being  at  imaginary  distances  from  O,  which  have 
a  real  arithmetic  and  a  real  geometric  mean.  To  geometry 
enriched  with  this  conception  all  algebra  has  its  application. 

5.  Actual  geometry  is  one,  two  or  three-dimensional,  i.e. 
lineal,  plane  or  solid.  In  one-dimensional  geometry  positions 
and  measurements  in  a  single  line  only  arc  admitted.  Now 
descriptive  constructions  for  points  in  a  line  are  impos«ble 
without  going  out  of  the  line.  It  has  therefore  been  held  that 
there  b  a  sense  in  which  no  science  of  geometry  strictly  confined 
to  one  dimension  exists.  But  an  algebra  of  one  variable  can  be 
applied  to  the  study  of  distances  along  a  line  measured  from  a 
chosen  point  on  it,  so  that  the  idea  of  construction  as  distinct 
from  measurement  is  not  essential  to  a  one-dimensional  geo- 
metry aided  by  algebra.  In  geometry  of  two  dimensions,  the 
flat  of  the  land-measurer,  the  passage  from  one  point  0  to  any 
other  point,  can  be  effected  by  two  successive  marches,  one  east 
or  west  and  one  north  or  south,  and,  as  will  be  seen,  an  algebra 
of  two  variables  sufiKces  for  geometrical  exploitation.  In 
geometry  of  three  dimensions,  that  oi  space,  any  point  am  be 
reached  from  a  chosen  one  by  three  marches,  one  east  or  west, 
one  north  or  south,  and  one  up  or  down;  and  we  shall  see  that 
an  algebra  of  three  variables  is  all  that  is  necessary.  With 
three  dimensions  actual  geometry  stops;  but  algebra  can  supply 
any  number  of  variables.  Four  or  more  variables  have  been 
used  in  ways  analogous  to  those  in  which  one,  two  and  three 
variables  are  used  for  the  purposes  of  one,  two  and  three- 
dimensional  geometry,  and  the  results  have  been  expressed  in 
quasi-geometrical  language  on  the  suppo^tion  that  a  higher 
space  can  be  conceived  of,  though  not  realized,  in  which  four 
independent  directions  exist,  such  that  no  succession  of  marches 
along  three  of  them  can  efi'ect  the  same  displacement  of  a  point 
as  a  march  along  the  fourth;  and  similarly  for  higher  numbers 
than  four.  Thus  analytical,  though  not  actual,  geometries  exist 
for  four  and  more  dimensions.  They  are  in  fact  algebras  furnished 
with  nomenclature  of  a  geometrical  cast,  suggested  by  convenient 


forms  of  expression  which  actual  geometry  has,  in  return  for 
benefits  received,  confened  on  algebras  ol  one,  two  and  three 
variables. 

We  will  confine  ourselves  to  the  dimen^ons  of  actual  geometry, 
and  will  devote  no  space  to  the  one-dimensional,  except  incident- 
ally as  existing  within  the  two-dimenuonaL  The  analytical 
method  will  now  be  explained  for  the  cases  of  two  and  three 

dimen^ons  in  succession.  The  form  of  it  originated  by  Descartes, 
and  thence  known  as  Cartesian,  will  alone  be  considered  in  much 
detail 

I.  Plane  Analytical  Geometry. 

6.  Coordinaies.-~'Tt  is  assumed  that  the  [Mints,  lines  and  Sgitm 
conddered  lie  in  one  and  the  same  plane,  which  ^ne  therefore  need 
not  be  in  any  way  referred  to.  In  tne  plane  a  point  O,  and  two  lines 
x'Ox,  yOy,  intersecting  in  O,  are  taken  once  for  all,  and  rtvarded  as 
fixed.  O  is  called  the  origin,  and  x^Ox,  y'Oy  the  axes  of  x  and  y 
respectively.  Other  positions  in  the  plane  are  specified  in  relation 
to  this  fixed  origin  and  these  fixed  axes.   From  any  point  P  we 
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suppose  PM  drawn  parallel  to  the  axu  of  v  to  meet  the  axis  of  a;  in 
M,  and  may  also  suppose  PN  drawn  parallel  to  the  axis  of  x  to  meet 
the  axb  of  y  in  N,  so  that  OMPN  is  a  parallelogram.  The  position 
of  P  is  determined  when  we  know  OM  (=NP)  and  MP  C"=ON). 
If  OM  is  x  times  the  unit  of  a  scaleof  measurement  chpeen  at  pleaauret 
and  MP  is  y  times  the  unit,  so  that  x  and  y  have  numerical  valueS) 
we  call  X  and  y  the  (Cartesian)  coordinates  of  P.  To  distinguish 
them  we  often  speak  cAy&a  the  ordinate,  and  of  x  as  the  abscissa. 

It  is  necessary  to  attend  to  signs:  x  has  one  sign  or  the  other 
according  as  the  point  P  is  on  one  side  or  the  other  of  the  axis  of  y, 
and  y  one  sign  or  the  other  according  as  P  is  on  one  side  or  the  other 
of  the  axis  of  x.  Using  the  letters  N,  E,  S,  W,  as  in  a  map,  and 
considering  the  plane  as  divided  into  four  quadrants  by  the  axes, 
the  signs  are  ustudly  taken  to  be: 

X  y  For  qmulrant 

+  +         N  E 

+  -         S  E 

-  -i-         N  W 

-  -      s  w 

A  point  is  referred  to  as  the  point  (fl,  6),  when  Its  coordinates  are 
x=o,  y=b.  A  point  may  be  fixed,  or  it  may  be  variable,  i.e.  be 
regarded  for  the  time  being  as  free  to  move  in  the  plane.  The 
coordinates  (x,  of  a  variable  point  are  algebraic  variables,  and  are 
said  to  be     current  coordinates." 

The  axes  of  x  and  y  are  usually  (as  in  fig.  48)  taken  at  right  angles 
to  one  another,  and  we  then  speak  of  them  as  rectangular  axes, 
and  of  X  and  y  as"  rectangular  coordmates  "  of  a  point  P;  OMPN 
is  then  a  rectangle.  Sometimes,  however,  it  is  convenient  to  use 
axes  which  are  oblique  to  one  anothw-,  so  tbat  (as  in  fig.  2)  the  angle 
xOy  between  their  positive  directions  is  some  known  angle  u 
distinct  from  a  right  angle,  and  OMPN  is  always  an  oblique  parallelo- 
gram with  given  angles;  and  we  then  ^>eak  of  x  and  y  as  '  oblique 
coonlinates."  The  coordinates  are  as  a  rule  taken  to  be  rectangular 
in  what  follows. 

7.  Equations  and  loci.  If  {x,  y)  is  the  point  P,  and  n  we  are 
given  that  ac-o,  we  are  told  that,  in  fig.  48  or  fig.  49,  the  point  M  lies 
at  O,  whatever  value  y  may  have,  ».e.  we  are  tcdd  the  one  fact  that 
P  lies  on  the  axis  of  y.  Conversely,  if  P  lies  anywhere  on  the  axis 
of  y,  we  havealwaysOM  =0,  i.e.  x  =  o.  Thus  the  equation  a:  =  o  is 
one  satisfied  by  the  coordinates  («,  y)  of  every  point  in  the  axis  of  y, 
and  not  by  those  of  any  other  point.  We  say  that  x=o  is  the 
equation  of  the  axis  of  y,  and  that  the  axis  of  y  is  the  locus  repre- 
sented die  equation  x=o.  Similarly  y«o  is  the  equation  of  the 
axis  of  X.  An  equation  X'=a,  where  a  is  a  constant,  expresses  that 
P  lies  on  a  parallel  to  the  axis  of  y  through  a  point  M  on  the  axis 
of  X  such  that  OM  -a.  Every  line  parallel  to  the  axis  of  y  has  an 
equation  of  this  form.  Similany,  every  line  parallel  to  the  axis  of  x 
has  an  equation  of  the  form  y  =  6,  where  b  is  some  definite  constant. 

These  are  simple  cases  of  the  fact  that  a  single  equation  in  the 
current  coordinates  of  a  variable  point  (x,  y)  imposes  one  limitation 
on  the  freedom  of  that  point  to  vary.  The  coordinates  of  a  point 
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taken  at  random  in  the  plane  'wiB,  as  a  rut*!,  not  satisfy  the  equation, 
but  infinitdy  many  points,  and  in  most  cases  infinitely  many  real 
ones,  have  coordinates  which  do  satisfy  it,  and  these  pcunts  are 
exactly  those  which  He  upon  some  locus  of  one  dimennon,  a  straight 
line  or  more  frequently  a  curve,  which  is  said  to  be  represented  by 
the  equation.  Take,  for  instance,  the  equation  y^mx,  where  nt 
is  a  dven  constant.  It  is  satisfied  by  the  coordinates  ot  every  pmnt 
P,  wnich  is  such  that,  in  fig.  I,  the  distance  MP,  with  its  proper  sign, 
is  ffi  times  the  distance  OM,  with  Its  im>per  sign,  i.e.  by  the  co- 
ordinates of  every  point  in  the  strught  line  through  O  which  we 
arrive  at  by  making  a  line,  originally  arinddent  witn  ac'Oar,  revolve 
about  O  in  the  direction  opposite  to  that  of  the  hands  of  a  watch 
Yhrou^  an  angle  of  which  m  is  the  tangent,  and  by  those  tA  no  other 
points.  That  line  is  the  locus  which  it  represents.  Take,  more 
generally,  the  equation  y  "•^(x),  where  ^(«)  is  any  given  non-ambigo- 
His  f miction  o(  x.   Choonng  any  pmnt  M  on  xOx  In  fig.  i,  and 

Siving  to  X  the  value  (rf  the  numerical  measure  <A  OM,  the  equation 
etermincs  a  ^ngle  corresponding  y,  and  so  determines  a  sii^le 
pmnt  P  on  the  line  through  M  paral^  to  y'Oy.  This  is  one  point 
whose  coordinates  satisfy  the  equation.  Now  let  M  more  from  the 
extreme  left  to  the  extreme  right  of  the  line  x'Ox,  regarded  as 
extended  both  ways  as  far  as  we  like,  «>.  let  s  take  aU  real  values 
from  —  eo  to  w .  With  every  value  goes  a  point  P,  aa  above,  on 
the  parallel  to  /Oy  throui^  the  correspondii^  M ;  and  we  thus  find 
that  there  is  a  path  from  the  ecxtreme  left  to  the  extreme  ri^t  of 
the  figure,  alt  pmnts  P  along  which  are  distinguidied  from  other 
points  by  the  exceptional  property  tA  satisfying  the  equation  by 
their  coordinates.  This  path  is  a  locus;  and  the  equation  y~^(x} 
retneaents  it.  More  generally  still*  take  an  equation  /(x,  y)  >o 
which  involves  both  X  and  y  under  afunctional  form.  Any  particular 
value  eiven  to  x  in  it  ivoduces  from  it  an  equation  for  the  fwtermina- 
tion  ofa  value  or  values  of  y,  mbach.  go  with  that  value  of  x  in  specify- 
ing a  pcnnt  or  points  (x,  y),  of  which  the  coordinates  satiuy  the 
equation  /(x,  y)  -o.  Here  ^ain,  as  x  takes  all  values,  the  point  or 
punts  describe  a  path  or  paths,  which  constitute  a  locus  represented 
by  the  equation.  Except  when  y  enters  to  the  first  decree  only  in 
Six,  y),  it  is  not  to  be  expected  that  all  the  values  of  y,  determined 
as  going  with  a  chosen  value  erf  x,  will  be  necessarily  real ;  indeed 
it  is  not  uncommon  for  all  to  be  imaginary  for  some  ranges  of  values 
of  X.  The  locus  may  laigdy  consist  of  continua  <»  imaginary 
points;  but  the  real  parts  of  it  constitute  a  real  curve  or  real  curves. 
Note  that  we  have  to  allow  x  to  admit  of  all  imaginary,  as  well  as 
of  all  real,  values,  in  order  to  obtain  all  imaginary  parts  of  the 
locus. 

A  locus  or  curve  may  be  algebraically  specified  in  another  way; 
viz.  we  may  be  ^ven  two  equations  x o/tS),  y^'P(^),  whfeh  express 
the  tx>ordinates  of  any  point  of  it  as  two  functions  of  the  same 
variable  parameter  6  to  which  all  values  are  open.  As  9  takes  all 
values  in  turn,  the  pmnt  {x,  y)  traverses  the  curve. 

It  is  a  good  exercise  to  trace  a  number  ai  curves,  taken  as  defined 
by  the  equations  which  represent  thera.  This,  in  simple  cases,  can 
be  done  approximately  by  i^ottii^  the  values  of  y  given  by  the 
equatioa  ol  a  ewe  as  going  with  a  considerable  niunber  of  values 
of  r,  and  connectiiw  the  various  points  (x,  yj  thus  obtained.  But 
methods  exist  for  duninidiing  the  labour  of  this  tentative  process. 

Another  problem,  which  wul  be  more  attaided  to  here,  is  that  of 
determining  the  equations  of  curves  of  Imown  interest,  taken  as 
defined  by  geomfetncal  properties.  It  is  not  a  matter  for  surprise 
that  the  curves  which  nave  been  most  and  longest.  «tudied  seo- 
metiically  are  among  those  represented  by  equations  of  the  iiiiiiiiliia 
character. 

8.  The  S^aight  This  is  the  simpkst  type  of  locus.  Also 

the  simplest  type  of  equation  in  x  and  y  is  Ax4-By+C  —o,  one  of 
the  first  degree.  Here  the  coefficients  A,  B,  C  are  constants.  They 
are,  like  the  current  coordinates,  x,  y,  numerical.  But,  in  giving 
interpretation  to  such  an  .  equation,  we  must  of  course  refer  to 
numbers  Ax,  By,  C  <rf  unit  magnitudes  of  the  same  kind,  of  units 
ot  counting  for  instance,  or  unit  lengths  or  unit  squares.  It  will 

now  be  seen  that  every  straight 
line  has  an  equation  at  the  first 
d^ree,  and  that  every  equation 
of  the  first  degree  represents  a 
straight  line. 

It  has  been  seen  ({  7)  that  lines 
parallel  to  the  axes  have  equa- 
tions of  the  first  decree,  tree 
from  one  of  the  variables.  Take 
now  a  stra^ht  line  ABC  inclined 
to  both  axes.  Let  it  make  a 
given  angle  a  with  the  pcwitive 
direction  of  the  axis  of  x,  i.e.  in 
fig.  3  let  this  be  the  angle 
through  which  Ax  must  be  re- 
volved counteTK^ockwise  about 
A  in  order  to  be  made  coin- 
cident with  the  line.  Let  C,  of 
coordinates  (&,  k),  be  a  fixed  point 
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Fig.  50. 


on  the  line,  and  P  (x,  y)  any  other  point  upon  it.  Draw  the  ordinates 
CD,  PM  of  C  and  P,  and  (et  the  parallel  to  the  axis  of  x  through  C 
meet  PM,  |»oduced  if  necessary,  in  R.  The  ri^t-ai^led  triangle 


CRP  tells  OB  that,  vlth  the  dgm  appcopritte  to  thsir  dke^iou. 
attadied  to  OR  and  RP, 

RP  -CR  tan  a,  ij.  MP-DC»(OM  -OD)  tan  a, 
and  this  jpve»  that ' 

3F-*-Un«  Cx-fc), 
an  equation  of  the  first  degree  satisfied  by  x  and  y.  No  pmnt  not 
on  the  line  satisfies  the  same  equation;  for  the  line  from  C  to  any 
point  the  line  would  make  with  CR  some  angle/)  different  from  «. 
and  the  pmnt  in  questitm  mnild  satisfy  an  equationy — A  »i»nfi(x—i)t 
which  is  inconsistent  with  the  above  equation. 

The  equation  of  the  line  may  also  oe  written  y^mx+b,  wheie 
iK-tan  «,  and  b^k—h  tan  «.  Hm  b  is  the  value  obtained  for  y 
from  the  equation  when  o  is  put  fcv  x,  ix.  it  is  the  numerical  measure, 
with  proper  ^n,  of  OB,  the  intercept  made  by  the  Ibie  on  the  axis 
of  y,  measured  from  the  origin.  For  different  straight  lines,  nt  and  b 
may  have  any  constant  values  we  like. 

Now  the  general  equation  <A  the  first  d^ree  Ax+By+C»o  may 

be  written  y  —  ~^~^>  unless  B  =0,  in  which  case  it  represents  a 

line  panUlet  to  the  axis  of  y;  and  ~A/B,  — C/B  are  values  which 
can  oe  given  to  m  and  b,  so  that  every  equatioa  of  the  first  degree 
repieacDts  a  stra^ht  line.  It  is  important  to  notice  that  the  general 

3 nation,  which  in  appearance  contains  three  constants  A,  B,  C,  in 
ect  depends  on  two  only,  the  ratios  of  two  of  them  to  the  third. 
In  virtue  of  this  last  remaric,  we  see  that  two  distinct  conditions 
suffice  to  determine  a  straight  line.  For  instance,  it  is  easy  from  the 
above  to  see  that 

is  the  equation  of  a  str^ght  line  determined  by  the  two  omiditions 
that  it  make*  intercepts  OA,  OB  on  the  two  axes,  of  which  a  and  b 
are  the  nupterical  measures  with  proper  signs:  note  that  in  fig.  3  a 
is  native.  Again, 

(yi  -  y»)*  -  («i -**)y -awi "  o. 

represents  the  line  determined  by  the  data  that  it  passes  through 
two  given  points  (xt,  yi)  and  (xi,  yt).  To  prove  this  find  m  in  the 
equation  y— yi— m(x— xi)  of  a  line  through  (pBi,  yi),  from  the  oo»- 
dition  that  (xtt  yt)  lies  on  the  line. 

In  this  paragraph  the  coordinates  have  been  assumed  rectaiwulBr. 
Had  they  been  obliaue,  the  doctrine  of  nmilar  triangles  Would  have 
given  the  same  results,  except  that  in  the  forms  of  equation  y— 
mix—h),  ymx-^b,  we  should  not  have  had  m->tan  «. 

9.  The  Circle. — It  is  easy  to  write  down  the  equation  of  a  given 
circle.  Let  (A,  h)  be  its  given  centre  C,  and  p  the  numerical  measure 
of  its  given  radius.  Take  P  (x,  y)  any  point  on  its  circumference* 
and  construct  the  triangle  CRP,  in  fig.  3,  as  above.  The  fact  that 
this  is  right-angled  tells  us  that 

CR«+RP'-CP», 
and  this  at  once  gjves  the  equation 

&e-»)«+(y-*)«-P». 
A  pmnt  not  upon  the  circumference  cS.  the  particular  dide  b  at  some 
distance  from  fJb,  k)  different  from  p,  and  satisfice  an  equation 
inconristent  with  this  one;   vriildi  accordingly  repreaento  the  dr- 
cumference,  or,  as  we  say,  the  circle. 
The  equation  is  <rf  the  form 

*«-l-j«-l-2Ax-t-2By+C  -o. 
Conversely  every  equation  of  this  form  represents  a  circle:  we  have 
only  to  take  —A,  — B,  A»-|~B»— C  for  ft,  k,  p*  respectively,  to  obtain 
its  centre  and  radius.  But  this  statement  must  appear  too  un- 
restricted. Oi^ht  we  not  to  require  A'+B*— C  to  be  podtlve? 
Certainly,  if  by  drde  we  are  only  to  mean  the  visible  round  cir- 
cumference <A  the  geometrical  definition.  Yet,  analytically,  we 
contemplate  altogether  imaginary  circles,  for  which  is  negative, 
and  circles,  for  which  p=o,  with, all  their  reality  condensed  into 
thdr  centres.  Even  when  p*  is  positive,  so  that  a  visible  round 
circumference  exists,  we  do  not  regard  this  as  constituting  the 
whole  <A  the  ciicW.  Giving  to  x  any  value  whatever  in  {x—k)*-\- 
(y — ft)>_^  we  obtain  two  values  of  y,  real,  cmncident  or  Imaginary, 
each  <rf  which  goes  with  the  abscissa  x  as  the  ordinate  of  a  point, 
real  or  imaginary,  on  what  is  f^wesented  by  the  equation  of  the 
circle.  , 

The  doctrine  of  the  imarinary  on  a  circle,  and  in  geometry  gener- 
ally, is  of  purely  algebraic^  inception;  but  it  has  been  in  its  entirety 
accepted  by  modem  pure  geometers,  and  signal  success  }xas  attended 
the  efforts  of  those  who,  uke  K.  G.  C.  von  Staudt,  have  striven  to 
tAse  its  conclu^ons  on  principles  not  at  all  algebraical  in  form, 
though  of  course  cognate  to  those  adopted  in  introducing  the 
imaginary  into  algebra. 
A  circle  with  its  centre  at  the  origin  has  an  equation  a^+/— 
In  oblique  coordinates  the  general  equation  dt  a  circle  is 
x» -1- aa^cos  w -hy -f  2  Ax -faBy -I- C  -  0. 

10.  The  conic  sections  are  the  next  amplest  loci ;  and  it  will  be 
seen  later  that  they  are  the  loci  represented  by  equations  of  the 
secmd  degree.  Chfdei  are  particular  cases  of  conic  sections;  and 
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they  ham  just  been  aeen  to  have  for  their  equations  a  particular 
class  of  equations  of  the  second  degree.  Another  «trticular  class 
of  such  equatione  is  that  included  in  the  form  <Ax+By+C)  (A'a;+ 
B'y+C)  — o,  which  represents  two  straight  tines,  because  the  woduct 
on  the  left  vani^es  if,  and  only  if,  one  of  the  two  factors  does,  i.e. 
if,  and  cnily  if,  {x,  y)  lies  on  one  or  other  of  two  straight  lines.  The 
condition  that  flie*4-3AiC3i+^+at»+3/y+C"0,  which  is  often 
written  (o,  &,  c,f,  g,  h)  {x,y,  i)*»o,  talces  this  form  isoie+2fg*— op— 
bf—ch^—O.  Note  that  the  two  lines  may,  m  particular  caaes,  be 
parallel  or  coincident. 

Any  equation  like  Fi(x,  y)  Ft(x,  y)  '  .  .  F»(x,  y)^o,  (rf  wUch 
the  Mt-hand  side  breaks  up  into  factora,  represents  all  the  loci 
separately  iBpresented  by  FiGc,  y)-o,  Fi(«,  y)-©,  .  .  .F»(a:,y)-o. 
In  particular  an  equation  of  degree  n  which  is  free  from  x  represents 
n  straight  lines  jxtrallet  to  the  axis  of  r,  and  one  of  degnse  n  which 
is  homogeneous  in  x  and  y,  i.e.  one  which  upon  division  by  «"  be- 
comes an  equation  in  the  ratio  y/*,  represents  n  strait  linea  thxouRb 
the  origin. 

Curves  represented  by  equations  of  the  third  degree  are  called 
cubic  curves.   The  general  equation  tit  this  d^tee  will  be  written 

I)'.-?.    ^  ^  ,   ,  ..... 

II.  DescnpHae  Geometry, — ^A  gecHiietrical  propositioo  u  dther 
descriptive  or  metrical :  tn  the  u»rmer  case  ttie  statement  (rf  it  is 
independent  of  the  idea  of  magnitude  (length,  inclination,  3a:.), 
and  in  the  latter  it  has  reference  to  this  tdea.  The  method  <A  co- 
ordinates seems  to  be  by  its  inception  essentially  metrical.  Yet 
In  doUii^  by  this  metnad  with  tlescriptive  propositions  we  are 
eminently  free  from  metrical  constdeiations,  because  of  our  power  to 

use  general  equations,  and 
to  avoid  all  assumption  that 
measurements  implied  are 
aay  particular  measure- 
ments. 

12.  It  is  worth  while  to 
illustrate  this  by  the  in- 
stance of  the  well-known 
theorem  of  the  radical  centre 
of  three  circles.  The  theorem 
is  that,  given  any  three  circles 
A,  B,  C  C^.  51),  the  common 
chords  ao ,  fi^,  yy'  of  the 
three  pairs  4^  drctesmeetin 
a  point. 

The  geometrical  proctf  is 
metrical  throughout : — 
Fig.  51.  Take  O  the  point  of  inter- 

section of  aa',^^,  and  joining 
this  with  y',  suppose  that  7'0  does  not  pass  through  7,  but  that  it 
meets  the  circles  A,  B  in  two  distinct  points  jt ,  yi  respectively.  We 
have  then  the  known  metrical  property  of  mtersecting  chords  of  a 
circle;  viz.  in  circleC, where  aa',0^,are  chords  meeting  atapoint  O, 
Oa.Oa'  =  0^.0/5', 

where,  as  well  as  in  what  immediately  follows,  Oa,  &c.,  denote,  of 
course,  lengths  or  distances. 
Similarly  in  circle  A, 

OP.O/J'-Ovs.Oy'. 

and  in  circle  B, 

0«.Oa'-Oyi.O7'. 
Consequently  On.OY'=Oy«.Ov',  that  is,  OTri-Oyi,  or  the  points 
yi  and  ya  onncide;  that  is,  they  each  coincidie  with  y. 

We  contrast  this  with  the  analytical  method : — 

Here  it  only  requires  to  be  known  that  an  equation  Ax-t-Bj'-t-C  ■■o 
represents  a  bne,  and  an  equation  x*-f-j'-f-Ax-f-By4-C  ="0  represents 
a  circle.  A,  B,  C  have,  in  the  two  cases  respectively,  metrical 
significations;  but  these  we  are  not  concerned  with.  Usin^  S  to 
denote  the  function  ^+^+Ax+By-i-C.  the  equation  of  a  arcle  is 
S  =  o.  Let  the  equation  of  any  other  circle  be  S',  '»3ifi-^+A'x+ 
B'y-f-C'=o;  the  equation  S— S'"0  is  a  linear  equation  (S— S'  is  in 
{act"(A— A')a:+(B— B')  y+C—C),  and  it  thus  represents  a  line; 
this  equation  is  satisfied  by  the  coordinates  of  each  of  the  points  of 
intersection  of  the  two  circles  (for  at  each  of  these  points  S->o  and 
S'=o.  therefore  also  S— S'=*o);  hence  the  etjuation  S— S'-o  is 
that  of  the  line  joining  the  two  points  of  intersection  of  the  two  circles, 
or  aay  it  is  the  equation  of  the  common  chord  of  the  two  circles. 
Considering  then  a  third  circle  S',=**-hy»-l-A'x+B'y-i-C'-o.  the 
equations  of  the  common  chords  are  S— S'=o,  S— S'—o,  S'— S'— o 
(each  of  these  a  linear  equation) ;  at  the  intersection  of  the  first  and 
second  of  these  lines  S  =  S'  and  S»S',  therefore  also  S'-S'.  or  the 
equation  of  the  third  line  is  satisfied  by  the  coordinates  of  the  point 
in  question:  that  is,  the  three  chords  mtersect  in  a  point  O,  the  co- 
oidmates  of  which  are  determined  by  the  equations  5— S'—S*. 

It  further  appears  that  if  the  two  circles  S  «o,  S'  -o  do  not  intersect 
in  any  real  points,  they  must  be  regarded  as  intersecting  in  two 
iroa8^nai:y  ixnnts,  such  that  the  line  joining  them  is  the  real  line 
represented^by  the  equation  S— S'  =  o;  or  that  two  circles,  whether 
their  intersections  be  real  or  imaginary,  have  always  a  real  common 
chord  (or  radical  axis),  and  that  for  any  three  circles  the  common 
chords  intersect  in  a  point  (of  course  reaJj  which  is  the  radical  centre. 
And  by  this  very  ,theor^m,  given  t,wo  circles  vnt\i  imaginary  inter- 


sections, we  can,  by  drawing  circles  which  meet  each  of  them  in 
real  points,  construct  the  radical  axis  of  die  first-mentioned  two 
circles. 

13.  The  principle  employed  in  showing  that  the  equation  of  the 
common  chord  of  two  circles  is  S— S'«-o  is  one  of  very  extensive 
application,  and  some  more  illustrarions  of  it  may  be  given. 

Suppose  S<=o,  S'»o  are  lines  (that  is,  let  S,  S' now  denote  linear 
functions  As  -f  By  -|-  C ,  A'»  -|-  B'y  -f  C) ,  then  S  -  fcS'  -  o  (*  an  arbitrary 
constant)  is  the  equation  of  anpr  Une  pasung  through  the  point 
of  intersection  of  the  two  ^ven  hnes.  Such  a  Tine  may  be  made  to 
pass  through  any  given  point,  say  the  point  (xv,  >•) ;  if  Sp,  S'«  are 
what  5,  S'  req)ectively  become  on  writing  for  (x,  y)  tjie  values  {xt,  yg), 
then  the  valueofAisik>-So-«-SV  TheequarioninfactisSS'ft-SoS'-o; 
ajid  starting  from  this  equation  we  at  once  verify  it  a  posteru>ri\ 
the^  equation  is  a  linear  equation  satisfied  by  the  values  of  (x, 
which  make  S»o,  S'ao;  and  satisfied  also  by  the  values  (xo,  yo); 
and  it  is  thus  the  equation  of  the  line  in  question. 

If,  as  before,  S—oi  5' =0  represent  circles,  then  (fe  being  arbitrary) 
S— ikS'«o  ie  the  equation  m  any  circle  passing  throu^  the  two 
pmnta  of  intnsection  of  the  two  circles;  and  to  make  this  past 
through  a  given  point  (x*,  yti.  we  have  again  A~S«-(-SV  In  the 
particular  case  the  circle  becomes  the  common  chord  (more 
accurately,  It  becomes  the  common  chord  together  with  the  line 
infinity;  see  §  33  below). 

If  S  denote  the  general  quadric  function, 

then  the  equation  8=0  represents  a  conic;  assuming  this,  then,  if 
S'=o  represents  another  conic,  the  equation  S— JtS'— O  represents 
any  conic  through  the  four  points  of  intersection  of  the  two  conies. 

14.  The  otyect  still  being  to  illustrate  the  mode  of  worldng  urith 
coordinates  for  descriptive  pur- 
poses, we  consider  the  theorem 
of  the  polar  of  a  point  in  r^ard 
to  a  circle.  Given  a  circle  and 
a  point  O  (fig.  53),  we  draw 
through  O  any  two  lines  meeting 
the  circle  in  the  points  A,  A'  and 
B,  B'  respectively,  and  then 
taking  Q  as  the  intersection  of 
the  lines  AB'  and  A'B,  the 
theorem  is  that  the  locus  of  the 
point  Q.  is  a  right  line  de- 
pending only  upon  O  and  the  circle,  but  independent  of  the 
particular  lines  OAA'  and  OBB'. 

Taking  O  as  the  origin,  and  for  the  axes  any  two  lines  through  O 
at  right  angles  to  each  other,  the  equation  of  the  circle  be 

x»-l-y»+2Ax-l-2By-|-C -0; 
and  if  the  equatitm  of  the  line  OAA'  is  taken  to  be  y-nix,  then  the 
pmnta  A,  A  arc  found  as  the  intovections  of  the  straight  Une  with 
the  ciicle;  tx  to  determine  x  we  have 

««(i  +M»)  -(-2x(A-l-Bm)  -l-C 
If  (xi>  7i)  are  the  coordinates  of  A.  and  (x^,  yii  of  A',  then  the  roots 
dt  this  equation  are  si,  a,  whence  ea«ly 
'  .  >  -A+Bi? 

«+^— *-r-- 

Anddmilarly.if  the  equation  of  the  Une  OBB'  is  taken  to  be  ym'x, 
and  the  coordinates  01  B,  B'  to  be  (x),  yt)  and  (xt,  y*)  respectively, 
then 


Fig.  53. 


We  have  then  by  S  8 


1+1. 


■A+Bbi' 


xfyi  -  74) — y  (*i  -  x^)  -f  xiy*  -Xiyi  -  o, 
x(y%  -  y»)  —y{x,-xt)  +X0t-xtyi  -  o, 
as  the  equations  of  the  linea  AB'  and  A'B  respectively.  Reducing 
by  means  of  the  relations  71— mxi— o,  yt~mxi^o,  yi— m'xt— o, 
y4— fii'x4~0,  the  two  equations  become 

«C«xi— m'x4)— yte— x^-ff«'— m)«iX4— Oi 
X  (mx,  -  m'xt)  -  y(a^ — xi)  -H  {«'  -  m)awc>"0, 

and  if  we  divide  the  firat  of  these  equations  by  XtXt,  and  the  second 

by  xiXi,  and  then  add,  we  obtain 

-fsm'— 2«— o, 
or,  what  is  the  same  thing, 

which  by  what  precedes  is  the  equation  of  a  Une  through  the  punt  Q. 
Substituting  herein  for  ^"h^f  j^''"x4         foregMng  values,  the 

equation  becomes 

-(A-t-B«)  (y-m'x)-i-(A+Bm')  (y-mx)-l-C(m'-m)-o; 
that  is, 

(«-»')  (Ax-hBy+C)-o: 
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or  finally  h  is  Ajb+Bv+C  >-o,  showing  that  the  point  Q  Ues  m  «  fine 
the  poatkin  of  which  is  iadependent  of  the  particular  lines  OAA', 
OBB'  used  in  the  constmctbm.  It  is  proper  to  notice  that  there  is 
nb  correspondence  to  each  other  of  the  points  A,  A'  and  B,  B' ;  the 
grouping  might  as  well  have  been  A,  A'  and  B',  B;  and  it  thence 
appears  that  the  tine  Ax-^By+C  »o  just  obtained  is  in  fact  the  line 
joining  the  point  Q  with  the  point  K  which  is  tbe  intnaecdon  4rf 
AB  and  A'B'. 

15-  Is  i  8  it  has  been  seen  thect  two  conditicniB-deteniiine  the 
equation -ol  a  straq^t  line,  because  in  Ax4-By+C*o  tne  of  the 
coeffidentB  may  be  divkkd  out,  leaving  only  two  larameters  to  be 
determined,  ^milarly  five  conditione  instead  of  m  determine  an 
equaXiMt  of  the  second  degree  (a,  b,  c,f,  g,  h)  (x.  y,  i)'*'6,  and  nine 
instead  of  ten  deto-mine  a  cubic  (*)  (x,  y,  i)*-o.  It  tiius  appears 
that  a  cubic  can  be  made  to  pass  thioitgh  9  given  points,  and  that 
the  cutnc'so  passing  throi^  9  civen  praiU  is  comidefe^  determioed. 
Hiere  is,  however,  a  lemarkaue  exoepBon.  Conridenag  two  givui 
cubic  curves  S>*o,  S'^o,  these  intersect  in  9  points,  and  through 
these  9  points  we  have  the  whole  eencs  of  cubics  S— AtS'  »o,  where 
i  is  an  arbitrary  constant :  k  may  be  detennined  so  that  the  cubic 
shall  pass  throueh  a  given  tenth  pmat  (ft  »St-^S'«,  if  the  coordinates 
are  ^  31^).  and  S»,  So  denote  the  cfnrespcHiding  values  of  S,  S'^. 
The  resulting  curve  SS'»— S'So— o  nwy  be  regarded  as  the  cubic 
tfetermined  by  the  conditions  of  passing  through  8  of  the  9  points 
and  thioui^  the  given  point  (a^  yt);  and  from  the  e9natiott  it 
thence  appears  that  the  curve  passes  through  the  remaining  one  of 
the  9  points.  In  other  words,  we  thus  have  the  tbeoma,  any  cubic 
curve  which  passes  through  8  of  the  9  intersectiona  ol  two  given 
cubic  curves  passes  through  the  9th  intenection. 

The  api^ications  of  this  theorem  are  very  numerous;  for  instance, 
we  d^ve  from  it  I^acal's  tbaotem  of  tlie  inscribed  hexagon.  Con- 
sider a  beo^n  inscribed  In  a  omic.  The  three  ahenwte  sides 
constitute  a  cubic,  and  the  other  three  ahecnate  sides  another  cnlnc. 
The  cutrics  intersect  in  9  points,  being  the  6  vertices  of  the  heiagon, 
and  the  3  Pascalian  points,  or  intersections  of  the  pairs  of  opfxmtB 
aides  (rf  the  hex^n.  Drawing  a  Une  through  two  of  the  Pascalian 
points,  the  conic  and  this  Hue  constitute  a  cubic  passinc  through  8 
of  the  0  points  of  intersection,  and  it  therefore  passes  wough  the 
remaimng  point  of  intersection — diat  is,  the  third  Pascalian  point; 
and  ance  obviously  this  does  not  lie  on  the  conic,  it  must  lie  on  the 
Une — that  is.  we  mm  the  theorem  that  the  three  Pascalian  points 
(or  pmnts  m  intersection  of  tiie  pairs  of  oppo«te  odes)  lie  on  a 
une. 

16.  llHrical  Theory  raumed.  Projections  and  Perpendicuiars. — It 
is  a  metrical  fact  of  fundamental  importance,  already  used  in  §  8, 
that,  if  a  finite  line  PQ  be  projected  on  any  other  line  OO'  by  per- 
pendiculars PF,  QQ'  to  OO',  the  leneth  of  the  proiection  P'Q'  is 
equal  to  that  of  PQ  multq>lied  by  the  cosine  <m  the  acute  angile 
between  tlie  two  fines.  Also  the  aig^xaicai  warn  ot  the  projecticMis 
ol  the  sides  01  any  closed  pc^ygon  uptw  any  line  is  kto,  because  as  a 
point  goes  round  the  polygmi,  from  any  vertex  A  to  A  i^iain,  the 
point  which  is  its  projection  on  the  Une  passes  from  A'  the  projection 
of  A  to  A'  a^in,  i.e.  traverses  equal  distances  al<»ig  tne  tuie  in 
poutive  and  negative  senses.  If  we  oonnder  the  pol^^n  as  con- 
sisting of  two  broken  lines,  eadi  extendii^  fs<m  the  same  iiutUl 
to  the  same  terminal  point,  the  sum  ot  the  praiectiotts  of  tiie  Unes 
«^ich  compose  the  one  Is  eqnal,  in  rign  and  mamitude,  to  the  sum 
of  the  projections  of  the  lines  compoang  the  other.  Observe  that 
the  projection  on  a  Une  of  a  length  perpendicular  to  the  Une  is 
aero. 

Let  us  hence  find  the  equation  of  a  straight  Une  such  that  the 
perpendicular  OD  on  it  from  the  origin  is  of  length  p  taken  as 
positive,  and  is  incUned  to  the  axis  of  x  at  an  angte  xOO<"a, 
measured  oounter-clockwise  from  Os.  Take  any  point  P  (x,  y)  on 
the  fine,  and  construct  OM  and  MP  as  in  48.  The  sum  of  the 
projections  of  OM  and  MP  on  OD  is  OD  itself;  and  this  gjvea  the 
equation  of  the  Une 

X  cos  a-fy  ain  a*H|p. 
Observe  that  cos  a  and  nn  a  here  are  the  sin  a  and  — coa  a,  or  the 
—sin  a  and  cos  a  of  $  8  according  to  ciicwnstanoes* 

We  can  write  down  an  expression  for  the  pcrpouUcular  distance 
teom  this  Une  of  any  point  (x^.  y )  which  does  not  Ue  upon  it.  If  the 
paraUel  through  (ar,  y)  to  the  fine  meet  OD  in  E,  we  have  x'  cos  a+ 
y*  sin  tt»OE,  and  the  perpendicular  distance  reauired  is  OD-OE, 
i.e.  p—x"  cos  a— y^  tan  a;  it  is  the  pecpen^cular  distance  taken 
positively  or  negatively  accordit^;  as  yO  Uea  cm  the  same  side 
of  the  line  as  the  origin  or  not. 

The  general  equation  A*+By+C— o  may  be  given  the  form 
X  cos  a.+y  sin  a— *-o  by  dividmg  it  by  V(A*+B*).  Thus(Ajt'-f- 
BV+C)  4-V  (A'+B')  is  in  absolute  value  the  perpemUcular  distance 
of  (ar,  y)  from  the  line  Aar+By+C  -o.  Remember,  however,  that 
there  is  an  essential  ambiguity  of  ago  attached  to  a  sciuare  root. 
The  expression  found  g^ves  the  distance  taicen  positively^  when 
(x't  yO  19  on  the  origin  side  of  the  Une,  if  the  s^n  of  C  is  given  to 
V(A*+B«). 

17.  Transfonnaiion  of  Coordinates. — We  often  need  to  adopt  new 
axes  of  r^erence  in  place  of  old  ones;  and  the  above  ivinaple  of 
projectiofui  readily  represses  the  oid  coonUnates  itf  any  pmnt  in 
terms  of  the  new. 


Fig.  53. 


Suppose,  for  instance,  diat  we  want  to  talce  for  new  origin  the 
point  O'  of  old  coordinates  OA  —  h,  AO'  — ft,  and  for  new  axes  of 
X  and  Y  Unes  through  O'  obtained  by  rotating  parallels  to  the  old 
axes  of  X  and  y  through  an  angle  0  counter-clockwiae.  Construct 
(fig-  53)  the  old  and  new  co- 
otomatsa  of  any  point  P..  Ex- 
presui^  that  the  pnnections, 
first  on  the  old  axis  of  s  and 
secondly  on  the  old  axis  ai  y,  of 
OP  are  equal  to  the  sums  01  the 
pvojections,  on  those  axes  respec- 
tively, of  the  parts  of  the  broken 
line  OO'M'P,  we  obtain: 

x-A+X  cos  tf+Y  cos  (e+J»)-» 

A+X  cosfi-Y  sine, 

and 

y-Jt+X  coB(}T-fi)+Y  cos  9- 
A+X6in«+Yco8  0. 

Be  careful  to  observe  that  these 
formulae  do  not  apply  to  every 
conceivable  chai»e  of  reference  from  one  set  of  rectangular  axes  to 
another.  It  mig^t  have  been  required  to  take  OOC,  O^'  for  the 
pontive  directions  ot  the  new  axes,  so  that  the  change  of  directions 
of  the  axes  could  not  be  effected  by  rotation.  We  must  then  write 
— Y  for  Y  in  the  above. 

Were  the  new  axes  oblique,  making  angles  a,  fi  respectively  with 
the  old  axis  of  x,  and  so  inclined  at  the  angle  fi—a,  the  same  method 
would  give  the  formulae 

a;=A+Xcoso+Ycosi9,  y-ii+X  an  o+Y  an  fl. 

18.  The  Conic  Sections. — The  conies,  as  they  are  now  called,  were 
at  fii^t  defined  as  curves  of  intersection  of  planes  and  a  cone;  but 
ApoUonius  substituted  a  definition  free  from  reference  to  space  <d 
three  dimennona.  ThiSj  in  effect,  is  that  a  conic  is  the  locua  of  a 
point  tiie  distance  <d  which  from  a  given  pomt,  called  the  focus,  has 
a  given  ratio  to  its  distance  from  a  given  Une,  called  the  directrix 
(see  Conic  Section).  If «  :  i  is  the  ratio,  e  is  called  the  ecomtricity. 
The  distances  are  conudered  signless. 

Take  {h,  k)  for  the  focus,  and  x  cos  a+y  sin  a— ^«o  for  the 
directrix.  TheabsolutevaluesofV{(x— A)'+(y— Wlana^— atcosa— 
y  sin  a  aze  to  have  the  ratio  e  ii;  and  this  given 

(x-fc)«+(y-k)«-e»(#'-*C09o-y8in  a)' 

as  the  general  equation,  in  rectangular  coordinates,  of  a  conic. 

It  is  of  the  second  degree,  and  is  the  general  equation  of  that 
degree.  If,  in  fact,  we  multiply  it  by  an  unknown  X,  we  can,  by 
sowing  ax  simultaneous  equations  in  the  six  unknowns  X,  A,  A.  e,  p,  a, 
so  choose  values  Cor  these  as  to  make  the  coefiidents  in  the  equation 
equal  to  those  in  any  equation  <A  the  second  d^pw  which  may  be 
given.  There  is  no  fauure  of  this  statement  in  the  spedal  cas6 
when  the  ^ven  equation  represents  two  straight  Unes,  as  in  {  10, 
but  there  is  speciality:  if  ttie  two  lines  intersect,  the  intersection 
and  either  bisector  of  the  angle  between  them  are  a  focus  and 
directrix;  If  they  are  united  in  one  line,  any  point  on  the  Une  and  a 
perpendicular  to  it  through  the  p<»nt  are:  if  they  are  parallel, 
the  case  is  a  Umitiog  one  in  which  e  and  A'-|-A*  have  become  infinite 
while  f~^(A*+A*)  remains  finite.  In  the  case  ($  9)  of  Mi  equation 
such  as  represents  a  circle  there  is  another  instance  of  proceeding 
to  a  limit:  e  has  to  become  o,  while  ep  remains  finite:  moreover  a 
is  indeterminate.  The  centre  of  a  circle  is  its  focus,  and  its  directrix 
has  gone  to  infinityj  having  no  special  direction.  This  last  fact 
illustrates  the  necessity,  which  is  also  forced  on  plane  geometry  hy 
three-dimennonal  considerations,  of  treating  all  points  at  infinity 
in  a  plane  as  lying  on  a  nngle  straight  line. 

■  Sometimes,  m  reducing  an  equation  to  the  above  focus  and  directrix 
form,  we  find  for  A,  A,  e,  p,  tan  a,  or  some  of  them,  only  im^^ry 
values,  as  quadratic  equations  have  to  be  solved  |  and  we  have  in 
fact  to  contemplate  uie  existence  of  entirely  imaginary  conies. 
For  instance,  no  real  values  of  land  y  satisfy  a?+2j'+3=o.  Even 
when  the  locus  represented  is  real,  we  obtain,  as  a  rule,  four  sets  of 
values  of  A,  A,  e,  p,  of  which  two  sets  are  iina^nary;  a  real  conic 
has,  bendes  two  real  fod  and  corresponding  directrices,  two  othera 
that  are  imaginary. 

In  oblique  as  weU  as  rectangular  coordinates  equations  of  the 
second  degree  represent  conies. 

19.  The  three  Species  of  Conies. — A  real  conic,  which  does  not 
degenerate  into  straight  lines,  is  called  an  eUipse,  parabola  or  hyper- 
bola according  as  «<,  =,  or  >i.  To  trace  the  three  forms  it  is 
best  so  to  choose  the  axes  of  reference  as  to  simplify  their  eauations. 

In  the  case  of  a  parabola,  let  2C  be  the  distance  between  tne  given 
focus  and  directrix,  and  take  axes  referred  to  which  these  are  the 
point  (c,  o)  and  theUnex  =  — c.  The  equation  becomes  (x— O'+J""" 
(x+c)',  i.e.  3^=4cx. 

In  the  other  cases,  take  a  such  that  o(« — is  the  distance  of  focus 
from  directrix,  and  so  choose  axes  that  these  are  (ae,  o)  and  x^ae~^, 
thusgettingtheequation(x—oe)*+y*  o«~')*/*^-(i—<*)='^  4- j"" 

a*(i— ^).  When  e<i,  t.e.  in  the  case  of  an  elupse,  this  may  be 
written  3c'/fl'+y'/6<-i,  where  i"=o*(i— and  when  e>i,  i.e. 
in  the  case  of  an  hyperbola,  ji?/tt*-y'/6'-I,  where  i«-o*(«*-i). 
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The  axes  thuB  chosen  for  the  dUpae  and  hyperbola  are  called  the 

principal  axes. 

In  ^s.  54f  S5i  9^  in  order,  ctaiict  of  the  three  spedes,  dius  refemd, 
are  defucted. 

The  oblique  straight  lines  in  fig.  s6  are  asymptotes  xfa"  ^yfb 
of  the  hyperbola^  hnes  to  which  the  curve  tends  with  unliimted 


FIG.  54. 


Fig.  55. 


Fig.  56. 

closeness  as  it  goes  to  infinity.  The  hyperbola  would  have  an  equa- 
ti<m  of  the  form  xy-c  if  referred  to  its  asymptotes  as  axes,  the  co- 
ordinates  being  then  oblique,  unless  a  >»  b,  in  which  case  the  hyperbola 
is  called  rectan^lar.  An  ^ipse  has  two  imaginary  asymptotes. 
In  particular  a  circle  x»+y»— b*,  a  particular  ellipse,  has  for  asymp- 
totes the  imaginary  lines  x=  *yV-i.  These  run  from  the  centre 
to  the  so-called  circular  points  at  infinity. 

20.  Tangents  and  Curvature.— Let  (x',  /)  and  (x'+h,  y+A)  be 
two  neighbouring  points  P,  P  on  a  curve.  The  equation  of  the  line 
on  which  both  lie  ts  h(y—y')-«k(x—x').  Now  keep  P  fixed,  and  let 

move  towards  coincidence  with  it  along  the  curve.  The  con- 
necting line  will  tend  towards  a  limiting  position,  to  which  it  can 
never  attain  as  long  as  P  and  P'  are  distinct.  The  line  which 
occu{Hes  this  limiting  portion  is  the  tangent  at  P.  Now  if  we  sub- 
tract the  equation  ot  Lhe  curve,  with  (x',  /)  for  the  coordinates  in  it, 
from  the  like  equation  in  {x'+h,  y'+k),  we  obtain  a  relation  in  ft 
and  k,  which  will,  as  a  rule,  be  of  the  form  o-AA+Bft-i-  terms  of 
higher  dcsrees  in  h  and  k,  where  A,  B  and  the  other  coefficients 
Involve  ar  and  y*.  TTiis  gives  ft/A  —  — A/B-f-  terms  which  tend  to 
vanish  as  k  and  k  do,  so  that  —A  :  B  is  the  limiting  value  tended  to 
byt  :A.  Hencetheequationof thetangentisB(y— yl-t-AC*— x') «o. 

The  normal  at  (x',  y')  is  the  line  through  it  at  nght  angles  to  the 
tangent,  and  its  equation  is  ACy— y)— Bfx— 3C^=o. 

In  the  case  of  the  conic  (o,  5,  c,  f,  g,  h)  (x,  y,  i)*—©  we  find  that 
A/B  =  (ax'-t-Ay'-|-e)/(Ax'-|-6/+/). 

We  can  obtain  the  coordinates  of  Q,  the  intersection  of  the  normals 
QP>  QP'  at  (x',  yO  and  {x^-\-h, /+k),  and  then,  using  the  limiting 
value  of  k  :k,  deduce  those  of  its  Hmittiu;  portion  as  P  moves  up 
to  P.  This  is  the  centre  of  curvature  of  the  curve  at  P  (x',  ■/),  and 
is  so  called  because  it  is  the  centre  of  the  circle  of  closest  contact 
with  the  curve  at  that  point.  That  it  is  so  follows  from  the  facts 
that  the  closest  circle  is  the  limit  tended  to  by  the  circle  which  touches 
the  curve  at  P  and  passes  through  P',  and  that  the  are  from  P  to  P 
of  this  circle  lies  between  the  dcdes  of  centre  Q  and  radii  QP,  QP', 
whidi  drcles  tend,  not  to  different  Bmlts  as  P^moves  up  to  P,  out 
to  one.  The  distance  from  P  to  the  centre  of  curvature  is  the  radius 

curvature. 

2 1 .  Differential  Plane  Geometry. — ^The  language  and  notation  of  the 
differential  calculus  are  very  useful  in  the  study  of  tangents  and 
curvature.  Denoting  by  (£,  ij)  the  current  coordinates,  we  find, 
as  above,  that  the  tangent  at  a  point  (x,  y)  of  a  curve  is  Try" 
{i-x)dyldx,  where  dyfdx  is  found  from  the  equation  of  the  curve.  If 
this  be/(x,  y)  -o  the  tangent  is  {Ifx)  idfjdx)  +  dry)  (Sf/dy)  -o.  If  p 
and  (a,  $)  are  the  radius  and  centre  of  curvature  at  (x,  y),  find  that 
o(o-af)— />Ci+#*»),5(^)  =  i+f,  fi^'^ii+t^*,  where  p,  q  denote 
ayfdxi,  (i*y/*^  respectively.   (See  Infinitesimal  Calculus.) 

In  any  given  case  we  can,  at  all  events  in  theory,  eliminate  x,  y 
between  the  above  equations  for  a—x  and  0~y,  and  the  equation 
of  the  curve.  The  resulting  equation  in  (a,  0)  represents  the  locus 
fA  the  centre  of  curvature.  This  is  the  evolute  of  the  curve. 

23.  Polar  Coordinates. — In  plane  geometry  the  distance  of  any 
pmnt  P  from  a  fixed  origin  (or  pole)  0,  and  the  inclination  «0P  of  OP 


to  a  fixed  line  Ok,  detMniiie  the  point:  r,  the  numerical  measure 
of  OP,  die  radius  vector,  and  9,  ute  circular  oMsasure  of  «0P,  the 
incUnoHon,  are  called  pi^  coordinates  of  P.  The  ftmnuLae  xm 
r  cos  0,  y— r  sin  d  connect  Cartesian  and  polar  coordinates,  and  make 
tran8iti(Ni  from  dther  system  to  the  other  easy.  In  polar  coordinates 
the  equations  of  a  drue  through  O,  and  of  a  conic  with  O  as  focus, 
take  the  rimide  forms  r^aa  cos  ffi~a},  r{i-e  cos  (fi-a)]  =>i.  The 
use  of  polar  coordinates  is  very  convenient  in  discussti^  curves 
vdiich  have  properties  ot  symmetry  akin  to  that  <k  a  regular  p(dygon, 
such  curves Itn-  mstance  as  r  "-a  cos  m$,  with  m  int^ral,  and  also  the 
curves  called  qiirals,  which  have  equations  giving  r  as  functions  of 
6  itself,  and  not  merely  of  sin  0  and  cos  6.  In  the  geometry  of 
motion  under  central  forces  the  advantage  workii^  wiUi  polar 
coordinates  is  great. 

33.  TriUnear  and  Areal  Coordinaies.'-CoiuAier  a  fixed  triangle 
ABC,  and  regard  its  sides  as  [m^uo^  without  Umit.  Denote,  as 
in  tr^onometry,  by  a,  b,  e  the  positive  numbers  ot  units  ot  a  chosen 
scale  contained  in  the  lengths  BC,  CA,  AB,  by  A.  B,  C  the  angles, 
and  by  A  the  area,  of  the  triangle.  We  might,  as  in  $  6,  take  CA, 
CB  as  axes  of  »  and  y,  inclined  at  an  angle  C.  Any  point  P  (x,  y) 
in  the  plane  is  at  perpendicular  distances  v  sin  C  and  jc  sin  C  from 
CA  and  CB.  Call  these  J3  and  a  respectively.  The  signs  of  0  and  a 
are  those  <A  y  and  x,  ie.  fi  is  positive  or  negative  according  as  P  lies 
on  the  same  ode  of  CA  as  B  does  or  the  opposite,  and  similarly  for  *. 
An  equation  in  (x,  y)  of  any  d^ree  may,  upon  replacing  in  it  x  and  y 
by  a  cosec  C  and  cosec  C,  be  written  as  one  of  the  same  d^ree  in 
(a,  fi).  Now  let  y  be  the  perpendicular  distance  of  P  from  the  third 
side  AB,  taken  as  pontive  or  negative  as  P  is  on  the  C  ade  ol  AB  qr 
not.  The  geometry  of  the  figure  tells  us  that  aa+^3+£7=3A. 
By  means  en  this  relation  in  a,  ^,  7  we  can  give  an  equation  con- 
sidered countless  other  forms,  involving  two  or  all  of  «,  A  Y-  In 
particular  we  may  make  it  homogeneous  in  a,  A  r:  to  do  this  we 
have  only  to  multiply  the  terms  cj  every  dfsree  less  than  the  highest 
present  in  the  equation  by  a  power  of  (aa+^-i-£Y)/3A  just  sufficient 
to  raise  them,  in  each  case,  to  the  highest  degree. 

We  call  (a,  $,  y)  trilinear  coordinates,  and  an  equation  in  them 
the  trilinear  eouatimi  of  the  locus  represented.  Tiilinear  equations 
are,  as  a  rule,  dealt  with  in  their  hom<^eneous  f<Mtns.  An  advantage 
thus  gained  is  that  we  need  not  mean  by  (a,  0,  y)  the  actual  measures 
of  the  perpendicular  distances,  but  any  properly  signed  numbers 
which  have  the  same  ratio  two  and  two  as  these  distances. 

In  place  of  a,  ^,  7  it  is  lawful  to  use,  as  coordinates  specifying 
the  position  of  a  point  in  the  plane  of  a  triangle  of  reference  ABC, 
any  given  multiples  of  these.  For  instance,  we  may  use  x»aa/2A, 
y=b0(3X  s=C'y/2A,  the  properly  dgned  ratios  cA  the  triangular 
areas  PBC,  PCA,  PAB  to  the  triangular  area  ABC.  These  are  called 
the  areal  coordinatee  of  P.  In  areal  coordinates  the  relation  which  ) 
enables  us  to  make  any  eanadon  homogeneous  takes  the  simple 
form  x+y+s*  i ;  and,  as  oefore,  we  need  mean  by  x,  y,  s,  in  a 
homogeneous  equation,  only  signed  numbers  in  the  right  ratios. 

Straight  Hnes  and  conies  are  represented  in  trilinear  and  in  areal. 
because  in  Cartesian,  cocnrdinates  by  equations  of  the  first  and 
second  de^prees  respectively,  and  these  dwees  are  preserved  when 
the  equations  are  made  hmnogeneous.  What  must  be  said  about 
points  infinitdy  far  off  in  order  to  make  univenal  tibe  statement, 
to  which  there  is  no  exception  as  long  as  finite  distaiot^  aione  are 
conudered,  that  every  homogeneous  equation  of  the  first  degree 
represents  a  strak;ht  line?  Let  the  point  of  areal  coordinates 
(x  ,  y,  s')  move  infinitely  far  off,  and  mean  by  x,  y,  s  finite  quantities 
in  the  ratios  which  x',  y,  s'  tend  to  assume  as  they  become  infinite. 
The  relation  x'+y'+r-i  gives  that  the  limiting  state  of  things 
tended  to  is  expressed  by  x+y-hs*"©.  This  particular  equation  of 
the  first  degree  is  satisfied  by  no  pdnt  at  a  finite  distance;  but  we 
see  the  propriety  of  saying  that  it  has  to  be  taken  as  satisfied  by 
all  the  pdnts  conoeivea  cm  as  actually  at  infiiuty.  Accordingly  the 
special  property  of  these  points  is  expressed  by  saying  that  uiey  lie 
on  a  special  straight  line,  of  which  the  areal  equation  is  x-f  y-(-Z'-a 
In  trilinear  coordinates  this /MS  a/ fftJim^  has  for  equation  oa-^bp^ 
cy^o. 

On  the  one  special  line  at  infinity  pandld  lines  are  treated  as 
meetii^.  There  are  on  it  two  spedal  umaginary )  points,  the  circular 
points  at  infinity  of  {  19,  through  wmch  SH  circles  pass  in  the  same 
sense.  In  fact  if  S"0  be  one  circle,  in  areal  coordinates, 
S  +  {x+y+t)  (ix+my+ns)  "-o  may,  by  proper  choice  of  I,  m,  n,  be 
made  any  other;  »nce  the  added  terms  are  once  Ix+my+n*,  and 
have  the  generality  of  any  expression  like  a'x+b'y+c'  in  Cartesian 
coordinates.  Now  these  two  circles  intersect  in  the  two  points  where 
either  meets  x+y+s^o  as  wdl  as  in  two  points  on  the  xadical  axis 
/x-(-fny-H««=o. 

34.  LetusconmdertheperpencficularcUstancectf  a  point  W,0^,Y) 
from  a  line  la+mff+ny.  We  can  take  rectangular  axes  of  Cartesian 
coordinates  (for  clearness  as  to  equalities  of  angle  it  is  best  to 
choose  an  origin  inside  ABC),  and  refer  to  them,  by  putting  expres- 
sions p—x  cos  9 — y  sin  9,  &c.,  for  a  &c. ;  we  can  then  apply  I  16  to 
get  the  perpendicular  distance;  and  finally  revert  to  the  trilinear 
notation.  The  result  is  to  find  that  the  required  distance  is 
(/tt'+Mfl'+»70/l/.».»i,  .         „  . 

where    \l,  m,  fii'a<P-h»^+»"— ««»  cos  A— an*  cos  B— aint  cos  C. 
In  areal  OMrainatea  the  perpendicular  diaunce  from  (x',  y,  sf) 
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to  /x+«y+M-o  is  sA{bc'-{-my'+n^i\aI,  hm,  In'boA  cases 
the  ooordiDates  are  of  course  actual  values. 

Now  let  (,  r  lie  the  perpendiculars  on  the  line  from  the  vertices 
A,  B,  C,  i.e.  the  points  (i,  o,  o),  (o,  i,  o),  (o,  o,  i),  with  signs  in 
accord  irith  a  amvention  that  oppotttenesa  of-  ngii  inifriies  dis- 
tinction between  one  ride  of  the  fine  and  the  otber.  Three  apptica- 
tions  of  the  result  above  give 

and  we  thus  have  the  important  fact  tliat  Iv'-fqy'+fK'  is  the 
perpendicular  distance  between  a  point  of  area!  ooor^natea  (x'/xO 
and  a  line  on  which  the  perpendiculars  from  A,  B,  C  are  ( 
respectively.  We  have  also  that  ix+riy+iz  —o  is  the  areal  equation 
<A  the  line  on  which  the  perpendiculars  are  {,    f ;  and,  by  equating 

 "  the 

Meas 

ma^  be  followed  in  applying  aiutlvns  to  geometry.  The  notion  oil  a 
straight  line  specified  may  precede  that  of  a  point,  and  points  may 
be  dealt  with  as  the  intersections  of  lines.  The  specification  of 
a  line  may  be  by  means  of  coordinates,  and  that  of  a  point  by  an 
equation,  satisfied  by  the  coordinates  of  lines  wluch  pass  through  it. 
^sterns  of  ime-cpordmaUs  will  here  be  only  briefly  considered. 
Every  such  svstem  is  allied  to  some  system  of  pomt-ooonllnates; 
And  space  wlu  be  saved  by  giving  fHtHiu&ence  to  this  fact,  and  «ot 
recommencing  oft  irtiHo. 

Suppose  that  any  perticiriar  system  of  point-coordinates,  in  ithicfa 
Is+my+7t*^o  may  represent  any  straight  line,  is  before  us:  notice 
that  not  only  are  trilinear  and  areal  coordinates  such  systems,  but 
Cartenan  coordinates  since  we  may  write  x/s,  y/t  for  the 
Carterian  x,  y,  and  multiply  through  by  s.  The  line  is  exactly 
assigned  if  /,  m,  n,,or  thar  mutual  ratios,  are  known.  Call  {1,  m,  n) 
the  coordinates  of  the  line.  Now  Ireep  x,  y,  s  constant,  and  let  the 
coordinates  of  the  line  vary,  but  always  so  as  to  satisfy^  the  equation. 
This  equation,  which  we  now  write  xl+ym+m'-o,  is  satisfied  by 
the  coordinates  of  every  line  through  a  certain  fixed  point,  and  by 
those  of  no  other  line;  it  is  the  equation  of  that  point  In  the  line- 
coordinates  I,  m,  n. 

Linc-coordhiatcs  are  also  called  tongaUial  coordinates.  A  curve 
is  the- envelop  of  lines  which  touch  it,  as  well  as  the  locus  (rf  points 
which  lie  on  it.  A  homogeneous  equation  of  degree  above  tlu  first 
ia  m,  n  is  a  relation  oonnectii^  the  coordinates  of  every  line  which 
touches  some  curve,  and  represents  that  curve,  regarded  as '  an 
envelope.  For  instance,  the  condition  that  the  liiie  of  coordinates 
(/,  m,  n),  i.e.  the  line  of  which  the  allied  point-coordinate  equation 
is  lx+my+n*''0,  may  touch  a  conic  (a,  b,  c,  /,  g,  k)(x,  y,  s)*~o, 
is  readtty  found  to  be  of  the  form  (A,  B,  C,  F.  G.  H)  (/,  m,  «)*-o, 
«A  to  be  of  the  second  d^ree  in  the  line-coordinates.  It  is  not  hard 
to  show  that  the  general  equation  of  the  second  decree  in  L  m,  n 
tfau*  represents  a  conic;  but  the  degenerate  conies  of  hne-coonunates 
are  not  line-p^rs,  as  in  point-cooroSnates,  but  point -pairs. 

The  degree  of  the  point-coordinate  equation  of  a  curve  is  the 
ordtr  of  the  curve,  the  number  of  points  in  which  it  cuts  a  straiKht 
line.  That  of  the  line-coordinate  equation  is  its  dass,  the  number 
of  tangents  to  it  from  a  |>oint.  The  order  and  class  cnf  a  curve  are 
generaUy  different  when  either  exceeds  twow 

36.  Ttie  system  of  Hne-coordlnates  allied  to  the  areal  qrstem  of 
point-coordinates  has  special  interest. 

The  I,  M,  n  <rf  this  system  are  the  perpendicularB  if,  f  of  {  34; 
and  x'{+7'il+''f''0  is  the  equation  of  the  point  of  areal  coordinates 
(x',  z'),  i.e.  is  a  relation  which  the  perpendicularB  from  the  vertices 
of  the  triangle  of  reference  on  every  line  thrtHi^  the  point,  but  no 
other  line,  satisfy.  Notice  that  a  non-homogeneous  equation  of  the 
first  d^ree  in  £,  11,  t  does  not,  as  a  homogeneous  one  does,  rniresent 
a  point,  but  a  circle.  In  fact  x't-J-y'ij-i-s'f  *R  expresses  the  con- 
stancy of  the  perpendicular  distance  of  the  fiiced  point  x'^+yq-f 
li'{'BofrDmthevariableline(|,q,f),t.e.thefactthat(|,  q,  j")  touches 
a  circle  with  the  fixed  point  for  centre.  The  relation  in  any  f ,  q,  f 
whi£h  enables  us  to  make  an  equatioo  homt^eneous  is  not  linear, 
as  in  point-coordbiates,  but  quadratic,  viz.  it  is  the  relaticm  fof,  &q, 
£j1*-44*  of  8  34.  Accordingly  the  homogeneous  equation  <m  tlw 
above  circle  is 

Every  cirde  has  an  equation  of  this  form  in  the  present  system  (rf 
Une^oordinates.  Notice  that  tiie  equation  of  any  cirde  is  satisfied 
by  those  coordinates  of  Knea  which  satirfy  both  ar'f-fy'ij-Hs'f  ««o, 
the  e<^uation  of  its  centre,  and  frqi  cf^no.  This  laA  equation, 
of  which  the  left-hand  nde  satisnes  the  condition  for  breaking  up 
into  two  factors,  r^resents  the  two  imaginary'  circular  pc^nts  at 
infinity,  through  which  all  circles  and  their  asymptotes  pass. 

There  is  strict  duality  in  descriptive  geomeOy  between  point-line- 
Idcus  and  line-poiBt-«nvelope  th«irems.  But  m' metrical  geometry 
duality  is  encumbered  by  tbe  fact  that  there  is  in  a  plane  one  special 
line  only,  associated  with  dietances  while  of  spedfil  pmnts,  associated 
with' direction,  there  are  two:  moreover  the  Une  is  real,  and  tlie 
pdAt*  both  im^inary. 

II.  Solid  Analytical  Geometry. 

27.  Any  point  in  space  may  be  specified  by  three  coordinates. 
We  connder  three  fixed  planes  of  reference,  and  generally,  as  in  all 


that  follows,  three  which  are  at  right  atwles  two  and  two.  They 
intersect,  two  and  two,  in  lines  jrOx,  yOy,  i^Os,  called  the  axes 
of  X,  y,  %  respectively,  and  divide  all  space  Into  dght  parts  called 
octants.  If  from  any  prant  P  in  space  we  draw  PN  parallel  to 
aOs'  to  meet  the  plane  tA>y  m  N.  nnd  then  from  N  draw  NM  paralld 


.  i  Fig.  57.  ■  Fw.  58^ 

to  yOy  to  meet  xfOx  in  M,  t*e  coordinates  {x,  y,  z)  of  P  are  the 
numerical  measures  of  OM,  MN,  NP;  in  the  case  of  rectangular 
coordinates  these  are  the  perpendicular  distances  of  P  from  the  three 
planes  of  reference.  The  ugn  of  each  coordinate  is  positive  or 
Aegfttive  as  P  lies  on  mw  nde  or  the  other  of  the  oorresponding 
plane.  In  tbe  octant  delineated  the  signs  are  uken  all  pontive. 

In  57  the  ddtneation  is  on  a  plane  of  the  paper  taken  paralld 
to  the  plane  sOx,  the  points  of  a  solid  figure  being jpFojected  on  that 
plane  by  parallels  to  some  chosen  Hne  through  O  in  the  positive 
octant.  Sometimes  it  is  clearer  to  delineate,  as  in  fig.  58,  oy  pro- 
jection parallel  to  that  Hne  in  the  octant  which  is  equally  inclined  to 
Ox,  Oy,  Oi  upon  a  plane  of  the  paper  perpendicular  to  it.  It  is 
posnble  by  parallel  projection  to  delineate  equal  scales  along  Ox, 
Oy,  O2  by  scales  having  any  ratios  we  like  along  lines  in  a  plane 
having  any  mutual  inclinations  we  like.-  ' 

For  the  delineation  of  a  surface  of  simple  form  it  frequently 
suffices  to  delineate  the  sections  by  the  coordinate  planes;  and,  in 
particular,  when  the  surface  has  symmetry  about  each  coordinate 
plane,  to  delineate  the 
quarter-sections  be- 
longing to  a  single 
octant.  Thus  hg.  59 
conveniently  repre- 
sents an  octant  of  tiie 
wave  surface,  which 
cuts  each  coordinate 
plane  in  a  circle  end 
an  ellipee. .  Or  «e  may 
delineate  a  series  df 
contdur  lines,  ii.e.  sec- 
tidns  by  planes  panlle! 
to  *Oy,  or  some  other 
chosen  plane;  of  course 
other  sections  may  be 
indicated  too  for 
greater  clearness.  For 
the  delineation  <tf  a 
curve  a  good  method 
is  to  represent,  as 
above,  a  series  of  points 


Fig.  59. 


P  thereof,  each  accompanied  byjts  ordinate  PN,  which  serves  to 
refer  It  to  the  plane  of  xy.  The  employment  of  stereograi^iic 
projection  is  also  interesting. 

38.  In  plane  geometry,  reckoniiu;  the  line  as  a  curve  of  the  first 
order,  we  have  only  the  point  and  the  curve.  In  sdid  geometry, 
reclaming  a  Une  as  a  curve  of  the  first  order,  and  the  plane  as  a  surface 
of  tbe  first  order,  we  have  the  point,  the  curve  and  the  surface; 
but  the  increase  of  complexity  is  far  greater  than  would  hence  at 
first  sip;ht  appear.  In  plane  gecxnetry  a  curve  is  considered  in 
connexion  with  lines  (its  tangents);  but  in  soKd  geometry  tbe  cudve 
is  consideiiBd  in'connexiDn  with  uncs  and  planes  (its  tangeiMs  and 
osculating  planes),  and  the  snrfeoe  also  in  caaaKjdoA  with  lines  and 
planes  (its  tangent  lines  and  tangent  planes) ;  there  are  surfaces 
arising  out  of  the  line  -cones,  skew  surfaces,  developables,  douUy 
and  triply  infinite  systems  of  lines,  and  whole  classes  of  theories 
which  have  nothing  analogous  to  them  in  plane  geometry :  it  is  thus 
a  very  small  part  indeed  of  the  subject  which  can  be  even  referred 
to  in  the  present  article. 

In  the  case  of  a  surface  we  have  between  the  coordinates  {x.y,  z) 
a  single,  or  say  k  onefold  relation,  which  can  be  represented  oy  a 
single  relation  /(x,  y,  i)=o;  or  we  may  consider  the  coordinates 
expressed  each  of  them  as  a  given  function  of  two  variable  para- 
meters p,  q;  the  form  z=f{x,  y)  is  a  particular  case  of  each  of  these 
modes  of  representation ;  in  other  words,  we  have  in  the  first  mode 
fix,  y,  z)=z-f{x,  y),  and  in  the  second  mode  x^p,  y  =  q  for  the 
expression  of  two  of  the  coordinates  in  terms  (rf  the  parameters. 
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In  the  case  of  a  curve  we  have  between  the  coordinates  Oci  y,  s)  a 
twofold  relation:   two  equations  /C*.  y>  ^{x,  y,  «)— o  ^ve 

such  a  relation ;  i.e.  the  curve  is  here  considered  as  the  intersection 
of  two  surfaces  (but  the  curve  is  not  always  the  complete  intersection 
iA  two  surfaces,  and  there  are  hence  difficulties) ;  or,  again,  the  co- 
ordinates may  be  g^ven  each  of  them  as  a  function  of  a  ^gle  variable 
parameter.  The  form  ^-^(x),  s»^(x),  where  twoof  die  coordinates 
are  given  in  terms  of  the  third,  is  a  particular  case  of  each  of  these 
modes  of  representation. 

29.  The  remarks  under  plane  geometry  as  to  descriptive  and 
metrical  propositions,  and  as  to  the  non-metrical  character  of  the 
method  of  coordinates  when  used  for  the  proof  of  a  descriptive 
propootion,  apply  also  to  Bci&A  geometry;  and  they  m^ht  be 
illustrated  in  like  manner  by  the  instance  of  the  theorem  of  the  radical 
centre  of  four  ^heres.  The  proof  is  obtained  from  the  consideration 
that  S  and  S'  being  each  of  uieai  a  function  of  the  form 
ax-]rby-\-ai+d,  the  difference  S— S*  is  a  mere  linear  function  of  the 
coOTdmates,  and  consequently  that  S— S'.»o  a  the  equation  of  the 
plane  containing  the  dude  «  intersection  of  the  two  spheres  S— o 
andS'-o. 

3a  Metrical  Theory. — ^The  foundatifm  in  solid  geometry  of  the 
metrical  theory  is  in  fact  the  before-mentioned  theorem  that  if  a 
finite  ri^t  line  PQ  be  projected  upon  any  other  line  00'  by  lines 
perpendicular  to  OO',  then  the  length  of  the 
projecticm  P'Q'  is  equal  to  the  length  of  FQ 
into  the  codne  of  its  inclination  to  P'Q' — or 
(in  the  form  in  which  it  i«  now  convenient 
to  state  the  theorem)  the  pnpendicular 
distance  P'O*  of  two  parallel  planes  is  equal 
to  the  inclined  distance  PQ  into  the  cosine 
of  the  inclination.  The  principle  of  %  16, 
that  the  algebraical  sum  of  the  projections  of 
the  sides  of  any  closed  polygon  on  any  line  is 
zero,  or  that  the  two  sets  of  sides  of  the 
pol)^on  which  amnect  a  vertex  A  and  a 
vertex  B  have  the  same  sum  of  projections 
on  the  line,  in  sign  and  magnitude,  as  we  pass 
from  A  to  B,  is  applicable  when  the  ades  do 
not  all  lie  in  one  plane. 

31.  Consider  the  skew  quadrilateral  QMN  P. 
the  sides  QM,  MN,  Ni*  being  req)ectively 

girallel  to  the  three  rectangular  axes  Ox, 
y,  Qz;  let  the  lengths  of  these  sides  be 
f,  n,  f,  and  that  of  the  side  QP  be  =p;  and 
let  the  cosines  of  the  indiiutions  (or  say  the  cosine-inclinations)  of 
p  to  the  three  axes  be  a,  |9,  then  projecting  succcsnvely  on 
the  three  sides  and  on  QP  we  have 

1),  f  =  pa,  p|S,  p7, 
and  P  =  af+i8'I+Tf. 

whence  p'={*+i|*+r'>  which  is  the  relation  between  a  distance  p 
and  its  projections  £,  {*  upon  three  rectanguhir  asces.  And  irom 
the  same  equations  we  obtain  a'-H3*+ Y*  "  i ,  which  is  a  relation  con- 
necting the  conne-incUnatidns  of  a  line  to  three  rectangular  axes. 
'  Suppose  we  have  through  Q  any  other  line  QT,  and  let  the  cosine- 
inclinations  of  this  to  the  axes  be  a',  ff,  y',  aiid  3  be  its  cosine- 
inclination  to  QP;  also  let  p  be  the  length  of  the  projection  of  QP 
upon  QT;  tien  projecting  on  QT  we  have 

And  in  the  last  equation  substituting  for  |,  q,  f  thejr  values  pa, 
pfi,  pytn  find 

5  =  «'-t-O0'W. 
which  is  an  expres^on  for  the  mutual  cosinc-inclination  of  two 
Uaes,  the  coune-inclinations  of  which  to  the  axes  are  a,  ff,  7  and 
a,  ^r,  y. respectively.     We  have  of  course  a*+fi+']^=i  and 
«'*+<j^+y=i;  aind  hence  also 

-(^-/T)'+(w'-ya)«+(<./J'-«W'; 
so  that  the  sine  of  the  inclination  can  only  be  expressed  as  a  square 
root.  These  formulae  are  the  foundation  of^hericat  trigonometry. 

33.  Straight  Lines,  Planes  and  Spheres. — ^Ine  for^?oing  formulae 
give  at  once  the  equations  <A  these  loci. 

For  first,  taking  Q  to  be  a  fixed  point,  coordinates  (a,  b,  c),  and 
the  coune-inclinations  (a,  p,  7)  to  be  constant,  then  P'wiU  be  a 
point  in  the  line  through  Q  in  the  direction  thus  determined ;  or, 
takii^  (x,  y,  s)  for  its  coordinates,  these  mil  be  the  current  co 
ordinates  m  a  point  in  the  line.  The  values  of  {,  9t  r  then  are 
x—a,  y—bi  t—c,  and  we  thus  have 

which  (omitting  the  last  equation,  -p)  are  the  equations  of  the  line 
through  the  pomt  (a,  5,  c),  the  coune-incUnations  to  the  axes  being 
a,  ff,  7,  and  these  quantities  being  connected  by  the  relation 
a'-f-^+T*-!.  This  equation  may  be  omitted,  and  then  a,  /?,  7. 
instead  of  being  equal,  will  only  be  proportional,  to  the  conne- 
inctinations. 
Using  the  last  equation,  and  writing 

X,  y,  s«a-t-ap,  &+(8p,  c+yp, 


these  are  expressions  for  the  current  oocMilinates  in  terms  oS  a 
parameter  p,  which  is  in  fact  the  distance  from  the  fixed  point 

(o,  b,c). 

It  is  easy  to  see  that,  if  the  coordinates  (x,  y,  s)  are  connected  by 
any  two  linear  equations,  these  equations  can  always  be  brought 
into  the  forgoing  form,-  and  hence  that  the  two  linear  equations 

represent  a  line. 

Secondly,  taking  for  greater. simplicity  the  point  Q  to  be  coincident 
with  the  or^n,  and  a',  ^,  7',  ^  to  be  constant,  then  p  is  the  per^}en- 
dicular  distance  of  a  plane  from  the  origin,  and  a',  ^,  y  are  the  cosme- 
inclinations  of  this  distance  to  the  axe8  (a''-f-j5''-i-7^— i).  P  is 
Any  point  in  this  plane,  and  taking  its  coordinates  to  be  (x,  y,  s)  then 
(f,  II,  f)  are  "(x,  y,  i),  and  the  foregoing  equation  #=«('{+/S'»i+7Y 
becomes 

a'x+p'y+y's^p, 
Vhich  is  the  equation  of  the  plane  in  question. 

If,  more  generally,  Q  is  not  coincident  with  the  origin,  theii, 
taldn^  its  coordinates  to  be  (a,  b,  c),  and  writing  Pi  instead  of  p,  the 
equation  is 

a'(x-c)+/3'(y-6)+7'Cs-£)=^; 
and  we  thence  have^Pi-^p—  {aa' +bfi^  +cy'),  which  is  an  expression 
for  the  perpradicular  distance  of  the  point  (a,  b,  c)  from  the  plane 
in  question. 

It  is  obvious  that  any  linear  equation  A«-j-By  4-Cs+D«o  between 

the  coordinates  can  always  be  brought  into  the  forgoing  form, 
and-  hence  that  such  an  equation  r^ireaentfl  a  i^ane. 

Thirdly,  supposing  Q  to  be  a  fixed  point,  coordinates  (a,  b,  c),. 
and  the  distance  QP,  =p,  to  be  constant,  say  this  is  then,  as 
before,  the  values  of  £,  11,  t  s.re  x—a,  y—b,  z— c,  and  the  equation 
?+V+J*=p' becomes 

(x-a)«-f(y-6)»-l-(«-c)«-<P, 
which  is  the  equation  of  the  sphere,  coordinates  of  the  centre  ia,b^), 

and  radius— a. 

A  quadric  equation  wherein  the  terms  of  the  second  order  are 
3^+^+1^,  viz.  an  equation 

x»+y+s»+Ax+By+C3!-f-D  =0, 

can  always,  it  is  clear,  be  brought  into  the  foregoing  form ;  and  it 
thus  appears  that  this  is  the  equation  of  a  epatn,  coordinate«  o£ 
thecentre  -4A,  -JB,  -iC,andsquarednuiiua-«KA'-|-B»-|-C»)-D. 

33.  Cylinders,  Cones,  mUd  Surfaces. — If  the  two  equations  of  a 
straight  line  involve  a  parameter  to  which  any  value  may  be  given, 
we  have  a  sii^y  infinite  system  of  lines.  They  cover  a  surface,  and 
the  equation  ol  the  surface  is  obtained  by  eliminating  the  panuneter 
between  the  two  equations. 

If  the  lines  all  pass  through  a^  given  point,  thm  the  surface  is  a 
cone;  and,  in  particular,  if  the  lines  are  all  parallel  to  ajgiven  Hne, 
then  the  surface  is  a  cylinder. 

Beginning  with  this  last  case,  suppose  the  lines  are  parallel  to 
the  hne  x^nu,  ynz,  the  equations  of  a  line  of  the  system  are 
x=»w-}-o,  y  =  ns-|-6, — where  a,  b  are  supposed  to  be  functi<niB  of 
the  variable  parameter,  or,  what  is  the  same  thing,  there  is  between 
them  a  relation /(a,  &)  =0;  we  have  a—x— mi,  J=y— ms,  and  the 
result  of  the  elixnination  of  the  parameter  therefore  is  /(x— ms, 
y-~ns)  «o,  which  is  thus  the  genaral  equatioii  of  the  cylinder  tiie 
generatiiq;  lines  whereof  are  parallel-  to  the  likie  x>*ms,  y^nx.  The 
equation  of  the  section  by  the  plane  s->o  is /(x,  y)  *o,  and  conversely 
if  the  cylinder  be  determined  by  means  01  its  curve  of  intersection 
with  the  plane  s=o,  then,  taking  the  equation  tA  this  curve  to  be 
/(x,  y)«o,  the  equation  of  thecyhnder  iB  f{x—ms,  y~-nt)^o.  Thus, 
if  the  curve  of  intersection  be  the  circle  (x~a)'-f(y— ^)*— 7",  we 
have  (x— DM— o)^+(y— M— /5)'«7*  as  the  equation  of  an  oblique 
cylinder  on  this  base,  and  thus  also  (x— a)'-i-(y— iS)*""^*  aa  the 
equation  of  the  right  cylinder. 

If  the  lines  all  pass  Uirough  a  given  point  (a.  b,  c),  then  the  equa- 
tions of  a  line  are  x— a™a(s— 1:),  y—i—iJCs—c),,  where  a,  are 
functions  of  the  variable  parameter,  or.  what  is  the  same  thing, 
there  exists  between  them  an  equation /(a,  «3)»o;  the  dunination 

of  the  parameter  gives,  therefore,  s(~~,  this 

equation,  or,  what  is  the  same  thing,  any  homogeneous  ecjuadon 
fix— a,  y—b,  «— c)—o,  or,  taking  /  to  be  a  rational  and  integral 
function  of  the  ordern,  say  (*)  (x— o,  y— 6,  s—c)»"0,  is  tiie  general 
equation  of  the  cone  having^  the  point  (a,  b,  c)  for  its  vertex.  Taldi 
the  vertex  to  be  at  the  ori^n,  the  equation  is  (*)  (x,  y,  i)*— o; 
in  pardcular,  (*)  (x,  yi  e)***o  is  the  ecjuation  of  a  cone  oc  the  1 
ordi^,  or  quadricone,  having  the  origin  for  its  vertex. 

34.  In  the  general  case  of  a  singly  infinite  system  of  lines,  the 
locus  is  a  ruled  surface  (or  regulus).  Now,  when  a  line  is  changing 
its  portion  in  space,  it  may  m  lodced  upon  as  in  a  state  of  turning 
about  some  point  in  itself,  while  that  point  is,  as  a  rule,  in  a  state  cM 
moving  out  of  the  plane  in  which  the  turning  takes  place.  If  in- 
stantaneously it  is  only  in  a  state  of  tuminff,  it  is  usual,  though  not 
strictly  accurate,  to  say  that  it  intersects  its  consecutive  pcwtion. 
A  regulus  sudi  that  consecutive  lines  on  it  do  not  interstet,  in  this 
sense,  is  called  a  skew  surface,  or  scroll;  one  on  which  they  do  is 
called  a  developable  surface  or  torse. 

Suppose,  for  instance,  that  the  equations  of  a  line  (depending  on 
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7^9 


or  By  ^+^-^- 1, 


1+2 

then,  eUtninBtiiiK  9)  we  hbve^— ^"•i  — 

tte  eqnatson  of  a  quadric  aurfaoe,  afitermrds  called  the  fayperboUnd 
o£  one  dieet;  this  surface  is  conBeqaentty  a  acroU.  It  b  to  be  re- 
marked that  we  have  upon  the  surface  a  second  singly  infinite 
series  of  lines;  the  equations  of  a  Une  of  this  eeccuid  wytbttn.  (de- 
pending on  the  variable  parameter  i^)  are 

It  is  easily  shown  that  any  line  ctf  the  one  ^stem  intersects  every 
line  of  the  other  system. 

Considering  any  curve  (of  double  curvature)  whatever,  the  tangent 
lines  of  the  curve  form  a  singly  infinite  system  <^  lines,  each  line 
intcfaectutt  the  consecutive  line  of  the  system, — that  is,  they  form 
a  developable,  or  torse;  the  curve  and  torse  are  thus  inseparably. 

n^  a  siiKle  gMmetrical  figure^  Anosculat- 
1 38  bdow)  is  a  tangent  plane  cf  the  tone 


conncctedl  togather, 
imf  plane  of  the  curve  (aee  1 
allalor^ a  generating  line. 

35.  Tranj^mMHeH  ef  Co0rdkntties.-^T\Mexe  is  no  difficulty  in 
chan^ng  the  oripn,  and  it  is  for  brevity  assumed  that  the  origin 
re  mama  unaltei-ed.  We  have,  then,  two  sets,  of  rectangular  axes, 
QsB,  Oy,  Os,  and  Oxi,  Oyu  Ozi,  the  nuitual  cosine-inclini^oss  being 


X 

y 

s 

a 

Y 

yi 

«' 

7' 

o' 

7' 

that  is,  o,  fl,  7  are  the  cosine-inclinationa  of  Ox;  to  0*,  Oy,  Oz\ 
t'  those  of  Oyi,  &c. 
And  this  diagram  gives  also  the  linear  expressions  of  the  co- 
ordinates (xi,  yi,  2i)  or  (x,  y,  s)  of  either  set  in  terms  of  those  of  the 
other  set;  we  thus  have 

jc+l8  y+7  «,  x=axi-i-«V-J-o'«i, 
yi  =-o'j;-|-^'y-|-y3,  3^»xv■\■fy■\■&'z^, 
%i = a'x-f^'y-hT%  2  =7*1  +7  yi  +7'«i, 

which  are  obtained  by  projection,  as  above  explained.  Each  of 
liiese  equations  is.  in  fact,  nothing;  else  than  the  before-mentioned 
equation      a'i-t-p'i(-{-v'f,  adapted  to  the  problem  in  hand. 

But  we  have  to  consider  the  relations  between  the  nine  coefficients. 
By  what  precedes,  or  by  the  consideration  that  we  must  have 
irioni-inkiiv  »ij.Ai»j.«s«jc,i-(-y,i4-sj>_  jt  appears  that  these  satisfy 


ifkntically  x*-|-y'+^ 
thcrslaciotts — 

•  «^         -H*  -1, 

j^gft  4v«;  -1, 

a'a'-l-tf'/J'-t-yT'-O. 


B*+a'»  -J-a**  -I, 

7»+7^  +7*"  -1. 
iSY+^7'+/3'7'-0, 
Ya+ya'-H-'-'-O, 


a'l  -ir^'tt  +7*7  -0, 

«»'  +^  +77'  -0,   

either  set  of  six  ^oatfons  being  implied  in  the  other  set. 
ft  follows  that  the  square  of  the  determinant 
a  ,     ,  7 

a',^»',7' 
1 

is*-!;  and  hence  that  t4ie  determinant  itself  is^B^i.  The  difr- 
tinctton  of  the  two  cases  is  an  Important  one:  if  the  determinant  is 
■■+1,  then  the  axes  Cbci,  Oyi,  0%  are  such  that  they  can  by  a 
rotation  about  O  be  brought  to  cmncide  with  Ox,  Qy,  Oi  reflect- 
ively; if  it  is— —I,  then  they  cannot.  But  in  the  latter  case,  by 
measurii^  xt,  ^,  ft  in  the  opposite  directions  we  chai^  the  nnu  of 
all  the  coefficients  and  so  majce  the  determinant  to  be  +  i  >  hence 
the  former  case  need  alone  be  considered,  and  it  is  accor<Bngty 
assumed  that  the  determinant  is  —  -f-l.  This  being  ao,  it  is  found 
that  we  have  the  equalitjf  e— (5*7'— (SV.  and  eight  like  ones, 
obtained  from  this  by  cyclical  interchanges  of  the  Tetters  a,  ^,  7i 
and  of  unaccented,  singly  and  doubly  accented  letters. 

36.  The  nine  coune-inclinations  above  are,  as  has  been  seen, 
connected  by  equations.  It  ought  then  to  be  posBible  to  eniress 
them  all  in  terms  of  three  parameters.  An  efeg&nt  means  of  doing 
this  has  been  given  by  Roarigues,  who  has  shown  that  the  tatwlor 


X 

y 

z 

8(X,*+r) 

I  -X»+/i»-V 

3(;iH-x) 

Sl 

2(fX-m> 

the  meaning' being  that  the  coefficients  in  the,  traMtormafion  are 
fractions,  with  numeAtors  expressed  aa  in  the  table»  and  tlw  common 
denominator. 


37.  Tf^-  SpaUa  9f  Qiiaific  An^bofk.— 'Sui-faees  rapmtotad  by 
equations  of  the  second  fiegree  are  called  ^lAodrtc  snrwies.  Q&adne 
surfaces  are  either  proper  or  sptoiai.  The  special  ones  arise  wnen  the 
coefficients  in  the  general  equation  are  hmited  to  satisfy  certain 
special  eqwtimu;  tbejr  oooqnise  (i)  plaae-paini,  Incfurfipg  in- 
particular  one  ^ane  twice  rnteated,  ana  (2)  cones,  including  in 
particular  cylinders;  there  is  but  one  form  of  cooe,  but  cylinoers' 
may  be  elliptic,  parabolic  or  hyperbolic 

A  discussion  of  the  general  equation  of  the  second  degree  shows 
that  the  propir  quadric  surfaces  are  c&.  five  kinds,  represented 
respactivaqr,  when  refefied  to  thf  most  convenient  axes  <rf  reference* 
by  equatfoos  of  the  fiye  type*  (9  and    positive) : 

(I) 


z  =  ^+^,  elliptic  paraboloid. 
|t<«^— hypedMlic  paraboloid. 
^+^+^-i,eUipsoid. 

X*     V*  E* 

^+^—^—1,  hyperboloid  of  one  shett. 
^-h^— — i.'bvperboloid  of  two  sheets. 


(a) 
(3) 
(4) 

(5) 

It  is  at  once  seep  that  these  are  distinct  surfaces;  and  the  equa' 
tions  also  show  very  readily  the 
general  form  uid  mode  of  genera- 
tion of  the  several  surfaces. 

In  the  elliptic  paraboloid  (f^.  61) 
the  sections  by  the  planes  of  tat  and 
zy  are  the  parabolas 

having  the  common  axes  Os;  and 
the  secUon  by  any  ^plane  s— 7 
parallel  to  that  of     n  the  ellipse 


PlG.  61. 


SO  that  the  surface  is  generated  by 
a  variaUe  ellqiae  raovii^[  parallel  to  itsdf  akms  the  paiabtdaa  aa 
directrices. 

In  the  hyperbolic  paxaboloid  (figs.  62  and  63)  the  sections  by  the 
planes  of  sx,  zy  are  the  parabolas  z  "^^-^  having  the  opposite 

axes  Oz,  Oz',  and  the  section  by  a  plane  z— 7  parallel  to  that  of 
xyifl  the  hyperbola  7"^~^i  which  has  its  transverse  axis  pasaUel 
to  Ox  or  Oyaixording  as  718  positive  or  negative.  The  surface  is  thus 


Fic,  63. 

generated  by  a  variable  hyperbda  moving  paralld  to  itself  aloi^ 
the  parabolas  as  directrices.  Tlie  form  Is  best  seen  from  ^  63, 
which  represents  the  sec-  ^ 
tions  by  planes  parallel  to 
the  plane  of  xy,  or  say  the 
contour  lines;  the  con- 
tinuous lines  are  the  sec- 
tions above  the  plane  of 
xy,  and  the  dotted  lines 
the  sections  below^  ttus 
plane.  The  form  is,  in 
fact,  that  of  a  saddle. 

In  the  ellipsoid  (fig.  64) 
the  sections  by  the  planes 
of  sx,  sy,  and  xy  are  each 
of  them  an  ellipse,  and  the 
section  by  any  parallel 
plane  is  also  an.  ellipse. 

The  surface  may  be  con-  Fio.  64. 

sidered  as  generated  by 

an  ellipse  moving  parallel  to  itself  along  two  ellipses  as  directruxs. 
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In  iJm  hypoHboloid  o£  one  ilwet  j(fig.  65),.  the  Mctknu  by  tbe-planeB 
of  ae^  jgr  are  the  hyperboku 


having  a  common  coiqtqiate  axis  «CV;  the  secticm  by  the  plane  of 
X,  and  that  by  any  parallel  plane,  is  an  ellipse;  and  the  surface 
ma^  be  considered  as  generated  by  a  variable  ellipse  moving  parallel 
to  Itself  along  the  two  hyperbolas  as  directrices.  If  we  imagine  two 
equal  and  parallel  circular  disks,  their  points  connected  by  strings 
of  equal  lengths,  so  that  these  are  the  generators  of  a  right  circular 
cylinder,  and  if  we  turn  one  of  the  disks  about  its  centre  through  an 
angle  in  its  plane,  the  strings  in  their  new  positions  will  be  one 
system  generators  of  a  hyperboloid  of  one  sheet,  for  which  a—b; 
ami  if  we  turn  it  through  uie  same  ang^  in  the  opposite  direction, 


Fso.  65. 


FZG.66. 


we  get  in  like  manner  the  generators  of  the  other  system ;  there  will 
be  the  same  general  conhguratton  when  a+b.  The  hyperbolic 
paraboloid  is  also  covered  by  two  systems  oi  rectilinear  generators 
as  a  method  like  that  used  in  S  34  establishes  without  difficulty. 
The  figures  should  be  studied  to  see  how  they  can  lie. 

In  the  hyperboloid  of  two  sheets  (fig.  66)  the  sections  by  the  planes 
of  MX  and  sy  are  the  hyperbolas 

having  a  common  transverse  axis  along  z'Oz;  the  section  by  any 
plane      *y  parallel  to  that  of  xy  is  the  ellipse 


provided  7*>*^»  and  the  surface,  consisting  of  two  distinct  portions 
or  sheets,  may  be  considered  as  generated  by  a  variable  ellipse 
moving  paralm  to  itself  aloi^  the  hyperbolas  as  directrices. 

38,  l>tfferential  Geometry  <»f  Curves. — ^For  convenience  conuder  the 
coordinates  (x,  y*.')  <^  a  point  on  a  curve  in  space  to  be  given  as 
functions  of  a  variable  parameter  9,  which  may  m  particular  be  one 
of  themselves.  Use  the  notation  xr,  x'  for  ix]d6,  vxidB^t  and  simi- 
larly as  to  y  and  s.  Only  a  few  fomuilae  will  be  givent  Call  the 
current  coordinates  (£,  if,  t). 

The  tangent  at  {x,  y,  z)  Is  the  line  tended  to  as  a  limit  by  the 
connector  of  (x,  y,  s)  aAd  a  neighbouring  point  of  the  curve  whim  the 
latter  moves  up  to  the  former:  its  equatu>ns  are 

The  osculating  plane  at  (x,  y,  z)  is  the  plane  tended  to  as  a  limit  by 
that  through  (x,  y,  2)  and  two  neigbbwiring  points  <rf  the  curve  as 
these,  remaming  distinct,  both  move  up  to  ,(x,  y,  z) :  its  one  equation 

tt-r)(y'«'-yV)-H(n-y)(«'x'-«'x')+(f-»)(x'y'-«'y')-o. 

The  normal  plane  is  tfie  plane  through  y,  s)  at  right  angles  to  the 
tangent  line,  \.e.  the  plane 

ar'(£-x)+y'(,-y)+»'a--«)-o. 
It  cuts  the  osculating  plane  in  a  line  called  the  principal  normal. 
Every  line  through  (x,.  y,  z)  in  the  normal  plane  is  a  ndrmal.  The 
normal  perpendicular  to  the  osculating  plane  is  called  the  binormal. 
A  tangent,  principal  normal,  and  binormal  are  a  convenient  set  of 
rectangular  axes  to  use  as  those  of  reference,  when  the  nature  of  a 
curve  near  a  point  on  it  is  to  be  discussed. 

Throuf^h  (x,  y,  t)  and  three  neighbouring  points,  all  on  the  curve, 
passes  a  single  ^here ;  and  as  the  three  points  all  move  up  to  (x,  y,  z) 
continuing  distinct,  the  sphere  tends  to  a  limiting  size  and  position. 
The  limit  tended  to  is  the  sphere  of  closest  contact  with  the  curve  at 
X,  V,  s) ;  its  centre  and  radms  are  called  the  centre  and  radius  of 
s^herieal  curvature.  It  cuts  the  osculating  plane  in  a  circle,  called  the 
arele  of  absolute  curvature;  and  the  centre  and  ladius  of  this  cirde 
are  the  centre  and  radius  of  absolute  curvature^ '  The  centre  of 


abM^ute  curvature  is  the  limiting  position  of  the  point  where  the 
priod^  normal  at  (x,y,s)  Iscutby  the  nomtidphineata  ns^boor- 
ing  point,  as  that  point  moves  up  to  (x,  y,  z). 

.  Differential  Geometry  qf  S$trfaces.-~-]jct  (x,  y,  z)  be  apy  cho^- 
point  on  a  surface /(x,  y,  s)»o.  As  a  second  point  of  the  surface 
moves  up  to  (x,  y,  z),  its  connector  with  (x,  y,  z)  tends  to  a  lin^ia^ 
position,  a  tangent  line  to  the  surface  at  (x,  y,  s).  AH  these  tangent 
lines  at  (x,  y,  z),  obtained  by  approaching  OSr  yi  *}  froni  different 
directiooB  on  a  surface,  lie  in  one  plane 

|tt-x)+f  (i,-3')+g(r-.)-o. ' 

This  plape  is  called  the  tangent  plane  at  (x,  y,  z).  One  line  through 
(x,  y,  z)  is  at  right  angles  to  the  tangent  plane.  This  ja  the  normtl 

The  tangent  plane  is  cut  by  the  surface  in  acurve,  real  or  imaginary, 
with  a  node  or  double  point  at  (x,  y,  z).  Two  of  the  tangent  lines 
touch  this  curve  at  the  node.  Thnr  are  called  the  "  diief  tangents  " 
(Haupt-tangenten)  at  (x,  y,  a);  ney  have  closer  contact  with  the 
surface  than  any  other  tangents. 

In  the  case  of  a  qtiadric  surface  the  curve  of  intersection  of  a 
tangent  and  the  surface  is  of  the  second  order  and  has  a  node, 
it  must  therefore  consist  of  two  straight  lines.  Consequently  a 
quadric  surface  is  covered  by  two  sets  of  straight  Uses,  a  pair  through- 
every  point  on  it;  these  are  imaginary  for  the rilipstdd,  nyperboioid 
of  two  sheets,  and  elliptic  paraboloid. 

A  surface  of  any  oraer  is  covered  by  two  singly  infinite  systems 
of  curves,  a  pair  through  every  point,  the  tangents  to  which  are  all 
chief  tangents  at  their  respective  pcnnts  of  contact.  These  are 
called  chief-tangent  curves;  on  a  quadric  surfoce  they  are  the  above 
straight  lines. 

40.  The  tangents  at  a  pmnt  oi  a  surface  which  bisect  the  angles 
between  the  cmef  tangents  are  called  the  principal  tangents  at  the 
point.  They  are  at  right  angles,  and  together  with  the  normal 
constitute  a  convenient  set  of  rectangular  axes  to  which  to  refer  the 
surface  when  its  properties  near  the  point  are  under  discussion. 
At  a  special  point  which  is  such  that  ttie  chief  tangents  there  run 
to  the  circular  points  at  infinity  in  the  tangent  i>lane,  the  principal 
tangents  are  indeterminate;  such  a  special  point  is  called  an  umbtUe 
of  the  surface. 

There  are  two  singly  infinite  systems  of  curves  on  a  surface,  a 
pair  cutting  one  another  at  right  angles  through  every  point  upon  it, 
all  tangents  to  which  are  princiwil  tangents  of  the  surface  at  their 
respective  points  of  contact.  These  are  called  Unes  e(f  cmoftuv, 
because  of  a  property  next  to  be  mentioned. 

As  a  point  p  moves  in  an  arbitrarv  direction  on  a  surface  from 
coincidence  with  a  chosen  point  P,  toe  normal  at  it,  as  a  rule,  at 
once  fails  to  meet  the  normal  at  P;  but,  if  it  takes  the  direction  of  a 
line  of  curvature  through  P,  this  is  instantaneously  not  Uie  case. 
We  have  thus  on  the  normal  two  centres  of  curvature,  and  the 
distances  of  these  from  the  point  on  the  surface  are  the  two  principal 
radii  of  curvature  the  surface  at  that  point ;  these  are  also  the  radii 
of  curvature  of  the  sections  of  the  surface  by  ^anes  through  the 
normal  and  the  two  principal  taneents  respectivdv;  or  say  they  are 
the  radii  of  curvature  of  the  normal  sections  thnHva  the  two  f»iHcipaL 
tangents  respectively.  Taire  at  the  point  the  axis  of  s  in  thedirect^n 
of  the  normal,  and  those  of  x  and  y  in  the  directions  of  the  principal 
tai^^ts  respectively,  then,  if  the  radii  of  curvature  be  a,  b  (the  signs 
being  such  that  the  coordinates  of  the  two  centres  of  curvature  are 
zaa  and  z— 6  respectively),  the  surface  has  in  the  neigUbpuriHiCKt 
of  the  point  the  ftxta  of  (he  paraboloid 

aiid  the  chief-tangents  are  determined  by  the  equation  o<«^+| 

The  two  centres  of  curvature  may  be  on  the  same  side  of  the  point 
or  on' opposite  sides;  in  the  former  ca«e_a  and  &  have  die.same  sign, 
the.  paraboloid  is  dliptic,  and  the  chief-tangents  are  imaginary; 
in  the  latter  case  a  and  b  have  opposite  signs,  the  paraboloid  is 
hyperbolic,  and  the  chief-tangents  are  real. 

The  nonnal  sections  of  the  surface  and  the  paraboloid  by  the  same 
plan^  have  the  same  radius  of  curvature;  and  it  thence  readily 
follows  that  the  radius  of  curvature  of  a  normal  section  of  the  surface 
by  a  plane  inclined  at  an  angle  0  to  that  of  zx  is  given  by  the  equation 

1  _cosV ,  sinV 

The  section  in  question  is  that  by  a  plane  through  the  normal 
and  a  line  in  the  tangent  plane  inclined  at  an  ai^le  9  to  the  fHincipal 
tangent  along  the  axis  of  X.  To  complete  the  theory,  consider  the 
section  by  a  plane  having  the  same  trace  upon  the  tangent  plane, 
but  inclined  to  the  normal  at  an  angle  ^:  then  it  is  ^own  without 
difficulty  (Meunier's  theorem)  that  the  radius  of  curvature  of  this 
inclined  s«:tion  of  the  surface  is  =p  cos  A. 

AuTHOmriES. — ^The  above  article  is  largely  baaed  on  that  by 
Arthur  Cayley  in  the  ^h  edition  of  this  work.  Of  early  and  im- 
portant recent  publications  on  analytical  geometry,  special  mcatimi 


Digitized  by 


Google 


UNEl 


GEOMETRY 


is  to  be  •made  ol  R.  Deaeaxtea,  GtamitHe  (Leyden,  16^7)1  John 
WalUs,  Tractatus  34  sectionibits  conicis  novo  metiiodo  exfrnsttis  (1655, 
Opera  maihematiea,  i.,  Oxford,  169s) ;  de  I'Howital.  TraiU  analytigue 
des  sections  conigues  (Paris,  l73o);  Leoahard  Euler,  Irtfroductio  in 
analysin  infinUohm,  u.  (L,aura.nne,  1748):  Gaspard  Monge,  "  Appli- 
cation d'algdbre  &  la  geomdtrie"  {Joum.  EcoU  Pelyteck.,  iwi); 
Jalius  EiOcfcer,  An(dyHsck-geomeMxke  BfOwkMungfin,  3  Bde. 
^nen,  1828-1831);  S^tem  4er  mM^y^udhns  Geametrie  (Bertin, 
183s};  G.  Salmon,  A  Treatise  on  Conk  Sectums  (Dublin,  1848; 
6th  ed.,  London,  1879);  Ch.  Briot  and  J.  Bouquet,  Lefons  de  gSo- 
initrie  analyt*^  (Para,  1851;  i6th  ed.,  1897);  M.  Chasles,  TraiU 
de  g4ortUlrie  supirieure  (Pans,  1853);  Wilhelm  Fiedler,  Analytische 
GsMMfrcf  i«r  KegdschstiUe  oach  G.  &dmcm  frd  bearbeit^  (Leipzig, 
tte  Aufl.,  1887-1888} ;  N.  M.  Ferrers,  An  Elementary  TreaUse  on 
TfUiiuar  Coordinates  (London,  1861);  Otto  Hesse,  Vorlesungen 
out  der  analytiiclten  Geotnetrie  (Leipzig,  186^,  1881);  W.  A.  Wmt- 
worth,  TriUnear  Coordinales  and  otHer  Methods  of  Modem  Amdytical 
Geometry  (Cambridge.  1866) ;  J.  Booth,  A  Treatise  on  Some  New 
Geometrical  Methods  (London,  L,  1873;  ii.,  18^7)  -  A.  Clebsch- 
F.  Liodemann,  Vorlesungen  aher  Geom^rie,  Bd.  1.  ^Leipzig,  1876, 
3te  Aufl.,  1891) ;  R.  Baltser,  Analytische  Geotnetrie  (LeipdUff,  1883) ; 
Charlotte  A.  Scott,  Modem  Methods  of  A  nalytical  Geometry  Ijlondon. 
i8j»4);  G.  Salmon,  A  Treatise  on  M<  Analytical  Geometry  of  three 
Dimensions  (Dublin,  1863;  4th  ed.,  1882);  Salmon-Fiedler,  Analy- 
tische Geometric  des  R(Mmes  (Leipzig,  1863;  4te  Aufl.,  1898);  P. 
Frost.  Solid  Geometry  (LondoiL  3rd  ed.,  1886;  ist  ed..  Frost  and 
J.  Wolstenhobne).  See  also  E.  Pascal,  lUpertorio  di  matematiche 
swperiori,  XI.  Geomelria  (Milan,  1900),  and  articles  now  appearing 
in  the  Emyklopedm  der  malhmaUselm  Wissemscki^taii,^^  3. 

V.  LiH£  Gkouziry 

Line  geometzy  is  the  ntune  appUed  to  those  geometrical 
investigationa  in  which  the  straight  line  replaces  the  point  as 
element.  Just  as  ordinary  geometry  deals  primarily  with  points 
and  S3^tem5  of  pcants,  this  theory  deals  in  the  first  instance 
with  straight  lines  and  systems  of  strai^t  lines.  In  two  dimen- 
sions there  is  no  necessity  for  a  special  line  geometry,  inasmuch 
as  the  straight  line  and  the  point  are  interchangeable  by  the 
principle  of  duality;  but  in  three  dimeasicms  the  straight  line 
is  its  own  reciprocal,  and  for  the  better  discussion  of  systems 
of  fines  we  require  some  new  apparatus,  e.g.,  a  system  of  co- 
ordinates applicable  to  straight  lines  rather  than  to  pc4nts. 
The  essential  features  of  the  subject  are  most  easily  elucidated 
.by  aoalytical  methodtt:  we  shall  tiierefoie  begin  with  the  notion 
of  line  floordinates,  and  in  order  to  emphasize  the  merits  of  the 
system  of  ooordinatea  ultimately  adopted,  we  first  notice  a 
system  without  these 'advantages,  but  often  useful  in  special 
investigations. 

In,  ordinary  Cartesian  coordinates  the  two  equations  of  a  straight 
line  may  be  reduced  to  the  form  y^rx+s,  z^tx-^u,  and  r,  s,  tf  u 
may  be  regarded  as  the  four  coordinates  of  the  line.  These  co- 
ordinates lack  symmetry:  moreover,  in  changiiw  from  one  base  of 
reference  to  another  the  transformation  is  not  unear,  so  that  the 
degree  of  an  eefUatibn  'is  deprived  of  real  significance.  For  purposes 
-of  the  generu  tbemy  we  employ  homogeneous  coordinates;  if 
xxywBi  and  ai^iw*!  ai*  two  oomt*  «n  the  line,  it  is  Easily  verified 
that  the  ox  detenunumti  of  the  array 

are  in  the  same  ratios  for  all  point-pairs  on  the  line,  and  further, 
that  when  the  point  coordinates  undergo  a  linear  transformation 
so  also  do  these  six  determinants.  We  therefore  adopt  these  six 
determinants  for  the  coordinates  of  the  line,  and  express  them  by  the 
symbols  /,  X,  m,  n,  v  where  l=xiw%—xao\t  ')^='yiH-:yiiii,  &c. 
There  is  the  furth^  advant^  that  if  ai&ifidi  and  aJ>aCadt  be  twa 
planes  throiigl^  the  tine,  the  six  jdeternunants 
I  OibtCidi  I 

are  in  the  same  ratio*  as  the  foregoing,  so  that  except  as  regards  a 
lactor  of  proportionality  we  have  X-6iCj— 6jCi,  f-^iiii— cA,  &c. 
The  identical' relation  iX-ffn^-f  a*"=o  reduces  thenumb^  of  inde- 
pendent constants  in  the  six  coordinates  to  four,  for  we  are  only 
concerned  with  their  mutual  ratios;  and  the  quadratic  character 
cl  thisvelation  mailn  an  cswntial  difference  betwedi  pcnnt  geometry 
and  line  geoinetry.  The  ooodiUon  of  intersection  of  two  Unea  is 

[K'-\-n-i-m,i'+m'ii-\-nv'-\-n'y~o 

where  the  accented  letters  refer  to  the  second  line.  If  the  coordinates 
are  Carteuan  and  I,  m,  n  are  direction  cosines,  the  quantity  on  the 
left  is  the  mutual  moment  of  the  two  lines. 

Since  a  line  depends  on  four  constant,  there  are  three  distinct  types 
«f  oon^umtions  atMi^  in  line  geometry— ^ose  containing  a  triply- 
Infiiyte,  adoaUy-infiotteaad  a  singly-infinite  numiwr  of  fiiwa;  they 


are  ca^td  Complep^  Congruences,  and  Ruled  Surfaces  or  Skewp 
re^3«£tively.  A  Complex  is  thus  a  system  of.  lines  satisfying  one 
cxHidition— that-is,  the  coordinates  are  connected  by  a  single  relation; 
and  the  degree  of  the  complex  is  the  degree  of  this  equation  supposiiu; 
it  to  be  algebraic-  The  Unea  of  a  complex  of  the  nth  d^rae  wfaica 
pass  through  any  pmnt  lie  on  a  cqnerpf  the.nth  degree,  tnose  which 
lie  in  Euiy  plane  envek^  a  curve  of  the  isth  class  and  there  are  n  lines 
of  the  ccunplex  in  any  plane  pencil;  the  last  statement  combines 
the  former  two,  for  it  shows  that  the  cone  is  of  tl;e  nth  degree  and 
the  curve  is  of  the  nth  class.  To  find  the  lines  common  to  four 
comr^exes  degrees  n%,  nu  »4,  we  haye  to  taiw  five  equations,  viz. 
the  tour  coEBf^  equations  together  with  the  quadratic  equation 
connecting  the  line  coordinates,  thcrrfcwe  the  number  ol  cominon 
lines  is  anithntn^  As  an  example  of  comidezes  -we  have  the  Unea 
meeting  a  twisted  curve  of  the  nth  degree,  which  form  a  complex 
of  the  nth  d^ree. 

A  Cot^ruence  is  the  set  of  lines  satisfying  two  conditions:  thus 
a  finite  number  m  of  the  lines  pass  through  any  p<Mnt,  and  a  finite 
number  »  lie  in  anv  plane;  these  numbera  are  called  the  degree 
and  class  reflectively,  and  the  congruence  is  aymbdically  written 
{m,  n).  ,  , 

The  simplest  ej^ample  of  a  congruence  is  the  system  of  lines 
constituteci  by  alt  those  that  pass  through  m  points  and  those  that 
lie  in  »  planes;  through  any  other  point  there  pass  m  of  these  lines, 
and  in  any  other  plane  there  lie  n,  therefore  the  congruence  is  of 
degree  m  and  class  n.  It  has  been  shown  by  G.  H.  Halphen  diat  the 
number  of  lines  common  to  two  congruences  is  mm'-\-nn\  which  may 
be  verified  by  taking  one_  of  them  to  be  of  this  simple  type.  The 
lines  meeting  two  nxed  lines  form  the  general  (i,  l)  congruence; 
and  the  chords  of  a  twisted  cubic  form  the  general  type  of^ a  (i,  3) 
congruence;  Halphen's  result  shows  that  two  twisted  cubics  have 
in  general  ten  common  chords.  As  regards  the  analytical  treatment, 
the  difficulty  is  of  the  same  nature  as  that^  arising  in  the  theory  of 
curves  in  space,  for  a  ccHigruence  is  not  in  general  the  complete 
intersection     two  complexes. 

A  Jbiled  Surface,  Segtdus  or  Skew  is  a  configuration  of  Httes 
which  satiny  three  conditions,  and  therefore  depend  on  only  one 
parameter.  Such  lines  all  lie  on  a  surface,  for  we  cannot  draw  one 
through  an  arbitrary  point ;  only  one  line  passes  through  a  point  of 
the  surface;  the  amplest  examf^e,  that  of  a  quadnc  surface,  is 
really  two  skews  on  the  same  surface. 

The  degree  of  a  ruled  Buc^«e  91M1  line  geometry  is  the  number  of 
its  generatii^  lines  contained  in  a  linear  ccmiplex.  Now  the  number 
which  meets  a  nven  line  is  the  de^jee  of  the  surface  qua  point  geo- 
metry, and  as  ^e  lines  meeting  a  given  line  form  a  particular  case 
of  linear  complex,  it  follows  that  the  decree  is  the  same  from  which- 
ever point  CH  view  we  regard  it.  The  Tines  common  to  three  com- 
plexes of  degrees,  KiMiffi,  form  a  ruled  surface  of  d^ree  SffiHiSt; 
but  not  every  nued  surface  is  the  complete  intprsection  of  three 
complexes. 

In  the  case  of  a  complex  of  the  first  degree  (or  linear  comi^eiO 
the  lines  through  a  fixed  point  lie  in  a  plane  called  the  polar  plane 
or  nul-ptane  of  that  point,  and  those  lying  in  a  fixed  plane  . 
pass  through  a  point  called  the  nul-point  or  pole  of  the  ^^^^ 
plane.  If  the  nut-plane  of  A  pass  through  R  then  the 
nul-plane  of  B  will  pass  through  A;  the  nul-planes  of  all  points  on 
one  line  h  pass  through  another  line  A.  The  relation  between  and 
1%  is  reciprocal:  any  line  of  the  complex  that  meets  one  will  also 
meet  the  other  Jand  every  line  meeting  both  belong  to  the  complex. 
They  are  called  conjugate  or  polar  lines  with  respect  to  the  complex. 
On  these  principles  can  be  founded  a  theory  of  redprocation  with 
respect  to  a  Unear  complex. 

This  may  be  aptly  illustrated  by  an  ele^nt  example  due  to  A. 
Vosa.  .Since  a  twisted  cubic  can  be  made  to  satisfy  twelve  conditions, 
it  might  t>e  supposed  that  a  finite  number  could  be  drawn  to  touch 
four  given  lines,  but  this  is  not  the  case.  For,  suppose  one  such  cap 
be  drawn,  then  its  reciprocal  with  respect  to  any  linear  complex 
containii^  the  four  lines  is  a  curve  of  the  third  class,  «.c.  another 
twisted  cubic,  touching  the  same  four  lines,  which  are  unaltered 
in  the  process  of  reciprocation as  there  is  an  infinite  number  of 
complexes  containing  the  four  lines,  there  is  an  in6nite  number  of 
cubics  touching  the  four  lines,  anfl  the  problem  is  poristic. 

The  following  are  some  geometrical  constructions  relating  to  the 
unique  linear  complex  that  can  be  drawn  to  contain  five  arbitrary 
lines: 

To  construct  the  nul-plane  of  any  point  0,  we  observe  that  the 
two  lines  which  meet  any  four  of  the  given  five  are  conjugate  lines 
of  the  complex,  and  the  line  drawn  through  O  to  meet  them  is 
therefore  a  ray  of  the  complex;  similarly,  by  choosing  another 
four  we  can  find  another  ray  through  O:  these  rays  lie  in  the  nuj- 
plane,  and  there  is  clearly  a  result  involved  that  the  five  lines  so 
obtained  all  lie  in  one  plane.  A  reciprocal  construction  will  enable 
us  to  find  the  nul-point  of  any  [dane.  Proceeding  now  to  the  metrical 
properties  and  the  statical  and  dynamical  appUcations,  we  remark 
that  there  is  just  one  line  such  that  the  nul-plane  of  any  point  on  it 
is  perpendicular  to  it.  This  is  called  the  central  axis;  if  d  be  the 
'  shortest  distance,  9  the  angle  between  it  and  a  ray  of  the  complex, 
then  d  tan  9  a*^,  where  p  is  a  cmstant  called  the  pitch  or  paruneter. 
Any  system  of  forces  can  be  reduced  to  a  force  R  along  a  certain  tine, 
and  a  coui^  G  perpewUcular  to  that  Ime;  the.lines  of  nnl-momest 
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for  the  system  form  a  Knear  complex  of  which  the  given  Utie  is  the 
central  axis  and  the  qudtient  G/R  is  the  i^tch.  Any  motion  of  a 
rigid  body  can  be  reduced  to  a  screw  motion  about  a  certain  line, 
i.e.  to  an  angular  velocity  w  about  that  line  comtnned  ^th  a  linear 
▼dodty  u  along  tl»e  line.  The  ijlane  drawn  through  any  poirtt 
perpendicular  to  the  direction  of  its  motion  is  its  nul-plane  with 
respect  to  a  linear  complex  baWAe  thb  line  for  central  axis,  and  the 
quotient  «/«  for  pHch  (cf.  Sr  R.  S.  Ball,  Theory  of  Screws). 

The  fidlowii^  are  some  properties  of  a  configuration  of  two  linear 
ocnnpleiGeB: 

Trie  tines  common  to  the  two-complexes  also  belong  to  an  infinite 
number  of  linear  complexes,  of  whicn  two  reduce  to  single  straight 
Unes.  These  two  Krtes  are  coniuf^ate  lines  with  respect  to  each  of 
the  comptexM,  btit  they  may  coincide,  and  then  some  rimi^  modlft- 
catioiu  are  r«iuired.  The  locus  ot  the  central  axis  of  this  system 
of  complexes  is  a  surface  of  the  third  degree  called  the  cyllndroid, 
which  plays  a  leading  part  in  the  theory  of  screws  as  developed 
synthetically  by  Bait.  Since  a  linear  complex  has  an  invariant  of 
the  second  d«ree  in  its  coefi&cients.  It  follows  that  two  linear  com- 
plexes have  a  lineo>linear  invariant.  This  invariant  is  fundamental : 
if  the  complexes  be  both  strai^t  lines,  its  vanishing  is  the  condition 
of  their  intersection  as  given  above;  if  only  one  Of  tntai  be  a  straight 
line,  its  vanishing  is  the  condition  that  this  linCishould  belong  to  the 
other  complex.  When  it  vanishes  for  any  two_  complexes  they 
are  said  to  be  In  invofuHon  or  apotar-,  the  nul-points  P,  Q  of  any 
plane  then  divide  harmonicalty  the  points  in  which  the  plaife  meets 
the  common  conjugate  lines,  and  each  complex  is  Its  own  reciprocal 
with  respect  to  tne  other.  As  regards  a  configuration  of  these 
finear  complexes,  the  common  lines  from  one  system  of  generators 
<rf  a  qtmdric,  and  the  doubly  infiiute  system  of  complexes  containing 
the  common  lines,  include  an  infinite  number  of  straight  lines  irtiicn 
form  the  other  system  of  geoemtors  of  the  same  quadric. 

If  the  equation  of  a  linear  complex  is  Ai+Bm-|-Cn+DX+E^i+ 
F^— o,  then  for  a  line  not  belonging  to  the  complex  we  may  r^ard 
.  the  expresMon  on  the  left-hand  side  as  a  multiple  of  the 
J*""*"  moment  of  the  line  with  respect  to  thecomplex,  the  word 
Z^liZmLm  moment  hanfi  used  in  the  statical  sense;  and  we  infer 
that  when  the  coordinates  are  replaced  by  linear  functions 
of  themselves  the  new  coordinates  are  multi^es  of  the  moments 
of  the  line  with  respect  to  six  fixed  complexea.  The  essential  features 
of  this  coordinate  system  are  the  same  as  those  of  the  original  one, 
viz.  there  are  snx  coordinates  connected  by  a  quadratic  equation, 
but  this  rdation  has  in  general  a  different  form.  By  suitable  choice 
of  the  ^  fundamental  complexes,  as  they  may  be  csdled,  this  con- 
necting relation  may  be  brou^t  into  other  simple  forms  of  which 
we  mention  two:  (i.)  When  tlie  six  are  mutually  in  involution  it  can 
be  reduced  to  xi*+xf+xf+xf+x^+x»*''o;  (ii.)  When  the  first 
four  are  in  involution  and  thcbther  two  are  the  lines  common  to 
the  first  four  it  is  Xi'-{-x^+x^-^x^ix^'>'0.  These  generalized 
coordinates  might  be  explained  without  reference  to  actual  magni- 
fude,  just  as  homogeneous  p<nnt  coordinates  can  be;  the  essetrtial 
remark  is  that  the  equation  of  amr  coordinate  to  sero  represents  a 
linear  comi^ex,  a  point  of  view  which  includes  our  or^nal  system, 
ior  the  equation  of  a  coordinate  to  zero  represents  all  the  tines 
meeting  an  edge  of  the  fundamental  tetrahedron. 

The  system  of  coordinates  referred  to  six  complexes  mutually 
in  involution  was  introduced  by  Felix  Klein,  and  in  many  cases  is 
more  useful  than  that  derived  directly  from  point  coordinatM ;  e.g. 
in  the  discussion  of  quadratic  complexes:  by  means  of  it  Klein  has 
developed  an  analogy  between  line  geometry  and  the  geonietry  of 
spheres'  as  treated  by  G.  Darboux  and  others.  In  fast,  in  that 
geometry  a  point  is  represented  by  five  coordinates,  connected  by  a 
relation  of  the  same  type  as  the  one  just  mentioned  when  the  five 
fundamental  spheres  are  mutually  at  right  angles  and  the  equation 
of  a  sphere  is  of  the  first  degree.  Extending  this  to  four  dimensions 
of  space,  we  obtain  an  exact  anaTc^e  of  line  geometry,  in  which 
(i.)  a  point  corresponds  to  a  fine;  (u.)  ft  Unear  complex  to  a  hyper- 
sphere;  (ill.)  two  linear  complexes  in  involution  to  two  orthogonal 
hyperspheres;  (iv.)  a  linear  complex  and  two  conjugate  lines  to 
a  hypersphere  and  two  inverse  points.  Manyresults  maybe  obtained 
by  this  principle,  and  more  stdl  are  suggested  by  trying  to  eirtend 
the  properties  of  circles  to  sphere*  in  three  and  four  dimensions. 
Thus  the  elementary  theorem,  that,  given  four  lines,  the  circles 
circumscribed  to  the  four  triangles  formed  Iqr  them  are  concurrent, 
may  be  extended  to  six  h\^rptaiies  in  four  dimennons;  and  then 
we  can  derive  a  result  in  une  geometry  by  translating  the  inverse 
of  this  theorem.  Ag^n,  just  as  there  is  an  infinite  number  of  spheres 
touching  a  surface  at  a  gi^^en  point,  two  of  them  having  contact  of  a 
closer  nature,  so  there  is  an  infinite  number  of  linear  complexes 
touching  a  non-linear  complex  at  a  given  line,  and  three  of  these 
have  contact  of  a  closer  nature  (cf.  Klein,  Math.  Ann.  v.). 

Sophus  Lie  has  pointed  out  a  different  anakigry  with  sphere 
geometry.  Suppose,  in  fact,  that  the  equation  of  a  sphere  of  radius 
f  is 

ii^+/+2*+2ax-f2jy-f-2«-l-rf»o, 

so  that  f"*(^4*6'+c»— fi;then  introducing  the  quantity  e  to  make 
this  equation  homogeneous,  we  may  regard  the  sphere  as  given  by 
the  six  cocurdinates  a.  A,  c,  d,  e,  r  connected  by  the  equation  0'+ 
l*+e*— r**^ij««'o,'  aaditiaeasyto  see  that  two  sphens  touch  11 


the  polaf  fonn  9tfaj4-3Ui*f«»i— 3rr|-^i— 4l|«-^vanidbes. '  Gon. 
paring  this  with  the  equation  *i*+*?+xi'+«^2Xir,'=»o  fifivett 
above,  it  appears  that  this  sphere  geometry  and  line  geometry  are 
idenUcal,  for  we  may  write  a*=Xi,b^xt,  t-x^,r=x^—i,  xi, 
e=^^;  but  it  is  to  be  noticed  that  a  sphere  is  really  replaced  by  two 
Unes  whose  coordinates  only  differ  in  the  sign  of  ir^  so  that  they  are 
polar  lines  with  reqtect  to  the  complex  x^—o.  Two  spheres  lAidi 
touch  correspond  to  two  lines  which  intersect,  or  mote  accurately 
to  two  pairB  of  lines  {p,  ^)  and  q,  of  which  the  pairs  (p,  q)  and 
(j/,  ^)  DOth  intersect.  By  this  means  the  problem  of  descrimng  a 
sphere  to  touch  four  given  spheres  is  reduced  to  that  of  drawing  a 
pair  of  lines  (f,  f)  {at  which  t  intersects  one  tine  of  die  four  pain 
\PP')t  (3^)>  (f^)>  U^O,  and  inteisects  the  remainiii^  foar).  We 
may,'  however,  ignore  the  accented  lettm  in  translating  theorems, 
for  a  c6nfigumtion  of  lines  and  its  polar  with  respect  to  a  linear 
corriplex  have  the  same  projective  properties.  In  Lie's  transforma- 
tion a  linear  complex  corresponds  to  the  totality  of  spheres  cutting  a 
^ven  sphere  at  a  given  angle.  A  most  remarkaUe  result  ts  that  lines 
of  curvature  in  the  sphere  geometry  become  asymptotic  lines  in 
the  line  geometry. 

Some  oi  the  principles  of  line  geometry  may  be  Inoaght  into 
clearer  light  by  adimtting  the  ideas  of  space  of  four  and  five 
dimen»ons. 

Thus,  r^rding  the  coordinates  of  a  line  as  homogeneous  co- 
ordinates in  five  dimensions,  we  may  say  that  line  geometry  Is 
equivalent  to  geometry  on  a  qnadric  surface  in  five  dimensions. 
A  linear  complex  is  represented  by  a  hyperplane  section;  and  if 
two  such  complexes  are  m  involution,  the  corresponding  byperplanes 
are  conjugate  with  respect  to  the  fundamental  quatmc.  By  pro- 
jecting this  quadric  stereographically  into  apace  w  four  dimenstons 
we  obtain  Klein's  analogy.  In  the  same  way  geometry  in  a  linear 
complex  is  equivalent  to  geometry  on  a  quadric  in  four  d^enaons; 
when  two  Unes  intersect  the  representative  points  are  on  the  same 
generator  of  this  quadric.  Stereographic  projection,  therefore, 
converts  a  curve  in  a  linear  complex,  t.e.  one  whose  tangents  all 
bdoog  to  the  complex,  into  one  whose  tangents  intersect  a  fixed 
conic:  when  this  conic  is  the  imaginary  circle  at  infinity  the  curve 
is  what  Lie  caUs  a  minimal  curve.  Curves  in  a  Unear  complex  have 
been  exten^vely  studied.  The  osculating  plane  at  any  point  of  such 
a  curve  is  the  nul-plane  of  the  point  with  respect  to  the  complex, 
and  points  of  superosculation  always  coincide  in  pairs  at  the  points 
of  contact  of  stationary  tangents.  When  a  point  of  such  a  curve  Is 
given,  the  osculating  plane  is  determined,  hence  aU  the  curves  through 
a  given  point  with  the  same  tangent  have  the  same  torsion. 

The'  lines  through  a  given  point  that  bdong  to  a  complex  of  the 
nth  dcfpree  Ue  on  a  cone  td  the  nth  degree  c  if  tnis  cone  has  a  dooUe 

line  the  point  is  said  to  be  a  singular  point.  Similarly,  ,  

a  plane  is  said  to  be  singular  when  the  envelope  of  the  v"? 
lines  in  it  has  a  double  tangent.    It  is  very  remarkable  ^ 
that  the  same  surface  is  the  locus  of  the  sinpilar  points 
and  the  envelope  of  the  singular  planes:  this  surface  Is  called  the 
sinp:ular  surface,and  both  its  degree  and  class  are  in  general  a»(Mr-i)*, 
which  is  equal  to  four  for  the  quadratic  complex. 

The  ungular  Unes  of  a  complex  o  are  the  Unes  common  to  F 
and  the  comptac 

JF  8F   BF  BF   aF  8F 

As  already  mentioned,  at  each  Une  /  of  a  complex  there  is  ftn  infinibe 
number  of  tangent  linear  complexes^and  they  all  contaia  the  Unes 
fuijacent  toL  If  now /be a sti^pilar  line,  these complezes all  reduce 
to  straight  lines  which  form  a  plane  pencU  containing  the  line  /. 
Suppose  the  vertex  of  the  pencU  is  A,  its  plane  a,  and  one  <A  its  Unes 
{,  then  /'  being  a  complex  line^  near  i,  meets  {,  or  more  accurately 
the  mutual  moment  ot  and  is  of  the  second  order  <rf  small  quan- 
tities. If  P  be  a  point  on  /,  a  line  through  P  quite  near  /  in  the  plane 
a  will  meet  {  and  is  therefore  a  line  of  the  complex;  hence  the 
complex-cones  of  all  points  on  /  touch  a  and  the  complex-curves 
of  all  planes  through  ;  touch  /  at  A.  It  follows  that  /  is  a  double 
line  of  the  complex-cone  of  A,  and  a  double  tangent  of  the  complex- 
curve  of  a.  Conversely,  a  double  Une  of  a  cone  or  curve  is  a  nneukur 
line,  and  a  singular  hne  clearly  touches  the  curves  of  all  puines 
through  it  in  the  same  point.  Suppose  now  that  the  consecutive 
line  /  is  also  a  singular  Une,  A'  being  the  allied  singular  point,  a' 
the  singular  plane  and  any  line  <rf  the  pencil  (A',  a')  so  that  is 
a  tangent  Une  at  I'  to  the  complex:  the  mutual  moments  of  the 
pairs  r,  {  and  /,  £  are  each  of  the  second  Order;  hence  the  plane  a* 
meets  the  lines  I  and  in  two  pnnts  very  near  A.  This  being  true 
for  all  singular  planes,  near  a  the  point  of  contact  of  a  with  its 
envelope  ia  in  A,  i.e.  the  locus  singular  points  is  theisame  as  the 
envelope  of  singular  planes.  Further,  when  a  line  touches  a  compiex 
it  touches  the  singular  surface,  for  it  belongs  to  a  plane  pencil  like 
(Aa),  and  thus  in  Klein's  analogy  the  analogue  of  a  focus  of  a  hyoer- 
Burface  being  a  bitangent  line  of  the  complex  is  also  a  bitangentline 
of  the  singular  surface.  The  theory  of  cosingular  complexes  is  thus 
brought  into  line  with  that  of  confocal  surfaces  in  four  dimensions, 
and  guided  by  these  principles  the  existence  of  cosingular  quadratic 
complexes  can  easily  be  established,  the  analysis  required  being 
almost  the  same  as  that- invented  for  coniooat  cycUdee  oy  Darboux 
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and  others.   Of  powapiWf  cpjnpljm^  of  tughep.'dvree  nothinE  is 

known. 

FoKojirii^  J,  PlOcker,  we  rive  an  account  of  the  Hius  of  a  qiiadrbtic 

complex  th£it  meet  a  givea  line. 

Tne  cones  whose  vertices  are  on  the  given  line  all  pa^s  throueh 
eight  fixed  points  and  enVetop  a  surface  of  the  fourth  degree ;  the 
conies  whoSe  planes  contain  the  given  line  all  lie  on  a  surface  of  the 
fourth  class  and  touch  dlgbt  fixed  planes.  It  is  easy  txi  sec  by  ele> 
mentary  ^ometry  that  these  two  surfaces  are  identical.  Further, 
the  given  line  contains  four  »ngutar  points  Ai,  At,  Ai,  A*,  and  the 
planes  into  which  their  cones  deg^enerate  are  the  eight  common 
tangent  planes  mentioned  aboVe^  Binukrly,  there  are  four  ui^ular 
{danes.  an,  <it,  at,  at,  through  tlie  Une,  and  the  ogbt  points  into 
which  their  coiu(»,  d^^en^te  axe  the  eight  common  poigAs  above. 
The  locus  of  the  pQle  of  the  line  with  respect  to  all  the  conies  in 
planes  thro^gh  it  is  a  straight  line  called  the  Polar  line  of  the  given 
one;  and  through  4his  line 'passes  the  polak-  platie  of  the  given  line 
frith  reqiect  to  each  of  tba  cones.  The  name  polar  is  appued  in  the 
cndinary  analytical  at^se;  apy  Une  has  an  inbute  nuniber  of  pglai 
complexes  with  respect  to  the  given  complex,  for  the  equation  m  the 
latter  can  be  written  in  an  infinite  number  of  ways ;  one  of  these 
D^ars  b  a  straight  Hne.  and  is  the  polar  line  alrKtdT  introduced. 
The  nlrfacd  en  -which  HeAlI  the  oooica  through  a  Uae  I  is  called  the 
Plilcker  surface  of  that  line:  from  the  known  properties  of  (2,  3) 
corre^ndences  it  can  be  shown  that  the  PlUckor  surface  of  /  cuts  /) 
in  a  range  ctf  the  same  cross  ratio  as  that  of  the  range  in  which  the 
PKkcker  surface  of  h  cuts  I.  Applying  this  to  the  case  in  which  h 
is  the  polar  of  /,  we  find  that  the  croas  ratio*  of  (Ai,  At,  A«  A4)  and 
{oit  at,  Oi,  a^)  are  equal  The  identity  of  the  kicus  of  the  A's  with  the 
envelope  of  the  a  s  follows  at  once;  moreover,  a  line  meets  the 
singular  surffure  in  four  points  having  the  same  cross  ratio  as  that 
of  the  four  tangent  planes  drawn  through  the  tine  to  touch  the  sur- 
face. The  Piacker  surface  has  eight  nodes,  eight  singular  tangent 
planes,  and  is.  a  double  line.  The  relation  between  a  line  and  its 
p(ABr  line  is  not  a  reciprocal  one  with  respect  to  the  complex;  but 
W.  Stahl  has  pointed  out  that  the  relation  is  redprocal  as  lar  as  the 
niwular  surface  is  concerned. 

To  facilitate  the  discussiorl  of  the  general  quadratic  complex  we 
,  .  .  introduce  Klein's  canonical  form.  We  have,  in  fact,  to 
*****  f  °  quadratic  equations  in  six  variables ;  and  by 
vempMwtt-  guj^j^^ig  linear  transformations  these  can  be  reducMl  to  the 
form 

OiXi*  +Otatf +0|jei?+04«? +Oi»^         "  o 
xt*+  x^~o 

subject  to  certain  exceptions,  which  will  be  mentioned  later. 

Taking  the  first  equation  to  be  that  of  the  complex,  we  remark 
that  both  equations  are  unaltered  by  changing  the  s^n  of  any  co- 
ordinate; the  geometrical  meaning  of  this  is,  that  the  quadratic 
complex  is  its  own  reciprocal  with  respect  to  each  of  the  six  funda- 
mental complexes,  for  cnanging  the  sign  of  a  coordinate  is  equivalent 
to  taking  tne  polar  of  a  line  with  resp>ect  to  the  corresponding 
fundamental  complex.  It  is^  easy  to  establish  the  existence  of 
six  systems  of  bitangent  linear  complexes,  for  the  complex 
*i*i+4*4-l-'i«i+'4K*.+Ji«i+ii«*-o  is  a  bitangent  when 

i,.o.  and  -a-H  JjL+J^L  +-£-+-V-=o. 
*  oi-Oi  ot-Oi   fl<-ai   Oi-Oi  a*-oi 

and  its  lines  of  contact  are  conjugate  lines  with  respect  to  the  first 
fundamental  complex.  We  therefore  infer  the  existence  of  six  systems 
of  bitangent  lines  of  the  complex,  of  which  the  first  is  given  by 


'ot-Oi  oi-a,  at-oi 


+■ 


■o. 


Each  of  these  lines  is  a  bitangent  0^  ungular  surface,  which  is 
therefore  completely  determined  as  b^ng  the  focal  surface  of  the 
(3,  3)  congruence  above.  It  is  thence  easy  to  verify  that  the  two 
complexes  So**  =■  o  and  2  J**  =  o  are  cosingular  if  6,  =  OrX +**/*■'' +P' 

The  singular  surface  of  the  general  quadratic  complex  is  the 
famous  quartic,  with  sixteen  ncKJes  and  sixteen  unguiar  tuigent 
[^aoes/  first  discovered  by  £.  £.  KUmmer. 

We  cannot  give  a  full  account  of  its  properties  here,  but  we  deduce 
at  once  from  the  aboVe  that  its  Utangents  break  up  into  nx  (2,  2) 
congruences,  and  the  six  linear  complexes  containing  these  are 
mutually  in  involution.  The  nodes  of.  the  singular  surface  are  points 
whose  complex  cones  are  coincident  planes,  and  the  complex  conic 
in  a  singular  tangent  plane  consists  of  two  coincident  points.  This 
configuration  of  sixteen  points  and  planes  has  man^  interesting 
properties ;  thus  each  plane  contains  six  points  which  he  on  a  conic, 
whue  through  each  point  therepass  six  planes  which  touch  a  quadric 
cone.  In  many  respects  the  KUmmer  quartic  plays  .a  part  in  three 
dimensions  analogous  to  the  general  quartic  curve  in  two ;  it  further 
gives  a  natural  representation  of  certain  relations  between  hyper- 
^liptic  functions  (cf.  R- W.  H.  T.  Hudson,  K-5,mmer's  Quartic,  1905). 

As  might  be  expected  from  the  magnitude  of  a  form  tn  six  variables, 
the  mraroer  of  projectivafly  distinct  varieties  of  quadratic  complexes 
is  very  great:  and  in  fact  Adolf  Weiler,  by  whom  the 
question  was  first  systematically  studied  on  lines  indicated 
by  Klein,  enumerated  no  fewer  thaa  forty-nine  different 
coiDsfaxM.  typ®8'  principle  of  the  dassification  is  so  im- 

^  portant,  and  withal  so  simple,  that  we  give  a  brief  sketch 
which  indicates  its  essential  features. 


dsuMa' 
Hon  of 


We  ba:ve  pn£tically  to  study  thi  intersection  of  two  quadrict 
F  and  F'  in  six  >  variables,  and  to  classify  the  ctifferent  cases  ansing 
we  make  use  of  the  results  of  Karl  WaersCiaas  on  equivdence 
conditiens  of  two  pairs  of  quadratko.  As  £sr  as  at  ptcsent  required, 
they  are  aa  fdlowa:  Suppose  that  the  factoriaed  Cmn  oC  the  datcr* 
Bnaantal  equatioa  DiBct  (F+^'}**ou 

(x-,ri+'i+*»---(x-«'i+'.+*H....... 

where  the  root  a  occurs  Ji4*4+'s  •  •  *  times  in  the  determioanti 
SfVst . . .  times  in  every  first  minor,  j )4;  •  •  •  times  ia  every  second 
minor,  and  so  on;  the  meaning  of  each  egnmieat  is  then  perfect^ 
definite.  Every  factor  of  the  type  (X-  a}*  ia  called  aji  eicminiartHetl 
(elementary  divisor)  of  the  determinant*  and  the  condition  of  equiva- 
lence  of  two  pairs  of  quadratics  is  simply  that  their  determinants  have 
the  same  elementary  divisors.  We  write  the  pair  of  forms  symbolic- 
ally thus  [C^i^  . .  Uit%  .  .  .)•  •  •  -1>  letters  in  the  inner  bracked 
referring  to  the  same  factor.  Retumii^  now  to  the  two  quadratics 
representing  the  complex,  the  sum  of  the  exponents  ml  be  six, 
and  two  complexes  aie  i>ut  in  the  same  class  irthey  have  the  same 

Symbolical  expreamon;  i.e.  the  actual  values  of  Uie  roots  of  the 
etermiuantaT  equation  need  not  be  the  same  l<x  bothy  but  their 
manner  of  occurrence,  as  far  as  here  indicated,  must  be  identical  in 
the  two.  The  enumeration  of  all  possible  cases  is  thus  reduced 
to  a  simple  quesrion  in  combinatorial  analysis,  and  the  actual  study 
of  any  particular  case  is  much  facilitated  by  a  useful  rule  of  Klein  s 
for  writing  down  in  a  simple  form  two  quadratics  belonging  to  a 
given  class — one  of  which,  of  course,  represents  the  equation  con- 
nectiog  line  coordinates,  and  the  other  the  equation  of  the  complex. 
The  general  complex  ia  naturally  [illtllj;  the  complex. of  tangents 
to  a  quadric  :* 
[(323)1.  Full 

Ann,  vol.  vii. 


li  compi'  ,  ,         . . 

to  a  quadric  is  [(iiOt  (iii)l  and  that  of  lines  meeting  a  conic  is 
[(223)].   Full  information  will  be  found  in  Weiler'a  memoir.  Math* 


The  detailed  study  of  each  variety  .of  comidex  opens  up  a  vast 
subject;  we  <Mily  mention  two  q>eciaJ  cases,  the  hannonic  complex 
and  the  tetrahedral  complex. 

The  harmonic  complex,  first  studied  by  Battaglini,  is  generated 
in  an  infinite  number  of  ways  by  the  lines  cutting  two  quadrics 
harmonically.  ^Talcing  the  most  genetal  case,  and  referring  the 
quadrics  to  thdU*  common  seU-conji^te  tetrabedrcm,  we  can  find  its 
equation  in  a  simple  fomit  and  verify  that  this^  con^ilex  really 
depends  only  on  seventeen  constants,  ao  that  it  is  not  the  most 
general  quadratic  complex.  It  belongs  to  the  general  type  in  so  far 
as  it  is  discussed  above,  hut  the  roots  of  the  determinant  are  in  in- 
volution. The  singular  surface  is  the  "  tetrahedroid  "  discussed  by 
Cayley.  As  a  particular  case,  from  a  metrical  point  of  view,  we  have 
L.  F".  Painvin  s  complex  generated  by  the  lines  of  intersection  of 
perpendicular  tangent  planes  of  a  quadric,  the  singular  surface  now 
beia^  Fresnel's  wave  surface.  The  tetrahedral  or  Reye  complex  is 
the  simplest  and  best  known  of  proper  quadratic  ctHnplexes.  It  is 
generated  by  the  lines  which  cut  the  faces  of  a  tetrahedron  in  a 
constant  cross  ratio,  and  therefore  by  those  subtending  the  same 
cross  ratio  at  the  four  vertices.  The  singular  surface  is  made  up  of 
the  faces  or  the  vertices  of  the  fundamental  tetrahedron,  and  each 
edge  of  this  tetrahedron  is  a  double  line  of  the  complex.  The 
complex  was  first  discussed  by  K.  T.  Reye  as  the  assemblage  of  lines 
joining  corres^nding  points  in  a  bomographic  transformation  of 
space,  and  this  point  of  view  leads  to  many  important  and  elegant 
properties.  A  (metrically)  particular  case  of  great  interest  is  the 
complex  genoated  by  the  normals  to  a  family  of  confocal  auadrics, 
and  for  many  investigations  it  is  convenient  to  deal  with  this  com- 
plex referred  to  the  principal  axes.  For  example.  Lie  has  developed 
the  theory  of  curves  in  a  Reye  complex  {i.e.  curves  whose  taqgents 
belong  to  the  complex)  as  solutions  of  a  differential  equation  <^  the 
form  (lr-c)xdyds+(c-a)ydtdx^{a^)sdxdyo,  and  we  can  umj^ify 
this  equation  by  a  l<^arithmic  tranBfcHiBati<Hi.  Many  theorenu 
connecting  complexes  with  differential  equaticms  have  been  given 
by  Lie  and  his  school.  A  line  complex,  in  fact,  corresponds  to  a 
Mongian  equation  having  « '  line  integrals. 

A^  the  coordinates  a  line  beloi^ng  to  a  congruence  are  functions 
of  two.  independent  parameters,  the  theory  of  congruences  is  analogous 
to  thf^t  of  Guriaces,  and  we  may  regard  tt<as  a  fundamental  coagn^ 
inquiry  to  find  the  simplest  form  of  surface  into  which  ^om^ 
a  given  congruence  can  be  transformed.  Most  of  those 
whose  properties  have  been  extensively  discussed  can  be  r^reaented 
o(i  a  plane  by  a  birational  transformation.  But  in  addition  to  the 
difficulties  of  the  theory  of  algebraic  surfaces,  a  subject  still  in  its 
infancy,  the  theory  of  congruences  has  other  difficulties  in  that  a 
congruence  is  seldom  completely  represented,  even  by  two  equations.r 

A  fundamental  theorem  is  that  the  lines  of  a  congruence 4tfe  in 
general  bitangents  of  a  surface;  in  fact,  ^nce  the  condition  of  inter- 
section of  two  consecutive  straight  lines  is  IdK-^-dmdti.-^dndvo,  a 
line  /  of  the  congruence  me^s  two  adjacent  lines,  say  h  end  U. 
Suppose  i,  h  lie  in  the  plane,  pendl  (Aiai)  and  ^  in  the  plane  pencil 
(Atos).  then  the  kxnis  of  the  A's  is  the  same  as  the  envelope  of  the 
a's,  but  Oi  is  the  tangent  plane  at  At  and  Oi  at  Aa.  This  surface  is 
called  the  focal  surface  of  the  congruence,  and  to  it  all  the  lines  I 
are  bitai%ent.  The  cUstinctive  property  of  the  points  A  is  that  two 
of,  the  rongnience  lines  through  them  coincide,  and  in  like  manner 
the  planes  a  each  contain  two  .coincident  Knes.  The  focal  surface 
consists  of  two  ^eets,  but  one  or  both  may  de|[enerate  into  curv^; 


Digitized  by 


Google 


724 


GEOMETRY 


[NON-EUCLIDEAN 


thus,  tor  examf^,  the  normftk  to  a  rarface  are-bctangents  of  the 
aiirface  of  centres,  and  in  the  case  of  Dupin's  cyclide  this  surface 
dniaierates^  into  two  conies. 

In  the  discussion  of  congruences  it  soon  becomes  necessary  to 
introduce  another  number  r,  called  the  rank,  which  expresses  the 
number  of  plane  pencils  eadi  ol  which  contains  an  arbitiaiv  line 
and  two  lines  of  the  congruence.  The  order  of  the  focal  surface  is 
2m(n-l)-3r,  and  its  class  is  m(fn-i)-2r.  Our  knowledge  of 
congruences  is  almost  exclusively  confined  to  those  in  whkh  either 
m  or  M  does  not  exceed  two.  We  give  a  brief  account  of  those  of 
the  second  order  without  ringular  lines,  those  of  order  unity  not 
beii%  especially  interestins.  A  congruence  BeneraUy  has  ungular 
points  tnroQgh  which  an  mfintte  number  of  lines  pass;  a  ringular 
point  is  said  to  be  of  order  r  when  the  lines  through  it  lie  on  a  cone 
of  the  rth  degree.  By  means  of  formulae  connectiiu;  the  number  of 
singular  points  and  uieir  orders  with  the  class  m  of  quadratic  con- 
gruence Kttmmer  proved  that  the  class  cannot  exceed  seven.  The 
ff>cal  surface  is  of  degree  four  and  class  am;  this  kind  of  quartic 
surface  has  been  eactenrively  studied  by  Ktlmmer,  Cayley,  Rohn  and 
others.  The  varieties  (3,  2),  (3,  3),  (2,  4),  (2,  5)  all  belong  to  at 
least  one  Reye  complex:  and  so  also  does  the  most  important  class 
cS  (-2,  6)  congruences  which  includes  all  the  above  as  special  cases. 
The  congruence  (3, 3)  belongs  to  a  linear  complex  and  forty  different 
Reye  complexes;  as  a  bow  remarked,  the  singular  surface  is 
KOmmer's  sixteen-nodal  quartic,  and  the  same  surface  is  focal  for 
^different  coi^fruences  of  this  variety.  The  theory  <A  (3,  3) 
cDi^nleiK^  is  completely  analogous  to  that  of  the  surfaces  called 
cycRdes  in  three  dimensions.  Further  particulars  regarding  quad- 
ratic congruences  will  be  found  in  KOmmer's  memoir  of  1866,  and 
the  second  volume  of  Sturm's  treatise.  The  properties  of  quadratic 
congruences  havii^  singular  lines,  (.«.  degenerate  focal  surfaces,  are 
not  so  interesting  as  those  of  ^e  above  class;  they  have  been 
discussed  by  Kdmmer,  Sturm  and  others. 

Since  a  ruled  surface  contains  only  ce  *  elements,  this  theory  is 
practically  the  same  as  that  of  curves.  If  a  linear  comidex  contains 
RuM  more  than  n  generators  aS  a  ruled  surface  of  the  nth  degree, 
turfacet.  contains  all  the  generators,  hence  for  n  — 2  there  are 
three  Knearly  independent  complexes,  containing  all  the 

feneratois,  and  this  is  a  well-known  [mperty  of  quadric  surfaces, 
n  ruled  cubics  the  generators  all  meet  two  lines  which  may  or  may 
not  coincide;  these  two  cases  corremond  to  the  two  main  elates  of 
cubics  discussed  by  Cayley  and  Cranona.  As  regards  ruled  qnartics, 
the  generators  must  Ue  in  one  and  may  lie  in  two  linear  comploKs. 
The  first  class  is  equivalent  to  a  quartic  in  four  dimensions  and  is 
ftlwa]^  rational,  but  the  latter  class  has  to  be  subdivided  into  the 
elliptic  and  the  rational,  just  like  twisted  quartic  curves.  A  quintic 
sk^  may  not  lie  in  a  linear  com[>lex,  and  then  it  is  mucursal,  whUe  of 
sexttcs  we  have  two  classes  not  in  a  linear  complex,  viz.  the  elliptic 
varietyt  ha'Wng  thirty^«x  places  where  a  linear  complex  contains 
ux  consecutive  generators,  and  the  rational,  having  six  such 
places. 

The  general  theory  of  skews  in  two  linear  complexes  is  identical 
with  that  of  curves  on  a  quadric  in  three  dimensions  and  is  known. 
But  for  skews  lying  in  only  one  linear  complex  there  are  difficulties; 
the  curve  now  lies  in  four  dimensions,  and  we  represent  it  in  three  by 
atereographie  projection  as  a  curve  meeting  a  given  plane  inn  points 
on  a  conic  To  find  the  maximum  defidency  for  a  given  degree  would 
probably  be  difficult,  but  as  far  as  degree  dght  the  space-curve 
theory  of  Halphen  and  N6ther  can  be  translated  into  line  geometry 
at  once.  When  the  skew  does  not  lie  in  a  linear  complex  at  all  the 
theory  is  more  difficult  still,  and  the  general  theory  clearly  cannot 
advance  until  further  progress  is  made  in  the  study  of  twisted 
curves. 

Refbrsnces. — ^The  earliest  works  of  a  general  nature  are  PIQcker, 
Nau  GwmdrU  des  RuMnes  (Leipzig,  1868};  and  KQmmer,  "  t^ber 
diealgebraischenStrahlensvsteine,"^er/iMj4ca(fefn7  (1866).  System- 
atic development  on  purely  synthetic  lines  will  be  found  in  the 
three  volumes  of  Sturm,  Liniengeometrie  (Leipzig,  1892,  1893, 1806); 
vol.  i.  deals  with  the  linear  and  Reye  complexes,  vols.  ii.  and  iii. 
with  quadratic  congruences  and  com^ilexes  respectivelv.  For  a 
highly  suggestive  review  by  Gino  Loria  see  BuUeUn  des  sciences 
ma^iihu^iigves  (1893.  i89?J-  A  diorter  treatise,  fpmxat  a  very 
interesting  account  of  Klein's  coordinates,  is  the  work  oTKoenigs, 
La  Giomftrie  rtgUe  el  ses  applications  (Paris,  1898).  English  treatises 
are  C  M.  Jeasop, TrwriM*  on  the  Line  Complex  (1903);  R.  W.  H.  T. 
Hudson,  KHmmer's  QuarH*  (1905).  Many  references  to  memoirs  on 
line  geometry  will  be  found  in  Hagen,  Synopsis  derl  hdheren  Math^ 
mem,  ii.  (Berlin,  1804} ;  Loria,  //  passato  ed  it  presente  deUe  principali 
korie  geomelricke  (Milan,  1897);  a  clear  rfisufflti  of  the  principal 
results  is  contained  in  the  very  elegant  volume  of  Pascal,  lUpertorio 
di  mathemaiicke  superiori,  ii.  (Milan,  1900).  Another  treatise  dealing 
extenrively  with  line  geometry  is  Lie,  GeotnHrie  der  BerUkrungstrans- 
fermationen  (Leipzig,  1896).  Many  memoirs  on  the  subject  have 
appeared  in  the  Mathematische  AnnaUn;  a  fnll  list  of  these  will  be 
found  in  the  index  to  the  first  fifty  volumes,  p.  115.  Perhdps  the 
two  memoirs  which  have  left  most  impression  on  the  subsequent 
development  of  the  subject  are  Klein,  "  Zur  Theorie  der  Linien- 
Ootnptexe  des  ersten  und  xwdten  Grades,"  Mafft.  4«h.  ii. ;  and  Lie, 
**  tJber  Compile,  iiMbeaondere  Linicn-  und  Kugelcomptexe," 
Math.  Ann.  v.  -  >.   .     .  Q.  H.  Gr.) 
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The  various  metrical  geometries  are  oonceriied  with  the 
properties  of  the  various  types  of  congruence-groups,  which  are 
defiiied  in  the  study  of  the  axioms  of  geometry  and  of  their 
immediate  consequences.  But  this  point  <rf  view  of  the  subject 
is  the  outcome  of  recent  research,  and  faistoricaUy  the  subject 
has  a  different  origin.  Non-Eudideui  geometry  arose  from  the 
discussion,  extending  from  the  Greek  period  to  the  present  day, 
of  the  various  gumptions  which  are  implicit  in  the  tmditional 
Euclidean  system  of  geometry.  In  Uie  course  <A  these  investiga- 
tions it  became  evident  that  metrical  geometries,  each  intem^y 
consistent  but  incon»stent  in  many  respects  with  each  otho' 
and  with  the  Euclidean  system,  could  be  developed.  A  short 
historical  sketch  will  explain  this  origin  of  the  subject,  and 
describe  the  famous  and  interesting  progress  of  thought  on  the 
subject.  But  previously  a  description  of  the  chief  characteristic 
properties  of  elliptic  and  of  hyperbolic  geometries  will  be  given, 
assuming  the  standpoint  arrived  at  below  under  VII.  Axioms 
bf  Geometry. 

Tlist  as8um<e  the  equation  to  the  absolute  (d.'  loc.  cA.)  tO 
be  v^-i^-j^-sf^o.  The  absolute  is  then  real,  and  the 
geomtfry  is  fayberbolic 

The  distance  (<{»)  between  the  two  points  (xi,  yi,  ti,  wi)  and  (xt,  yt. 
Si,  wj)  is  given  by 

cosh  (dii/7)»(«itt!i-*iaf»-yiyi-s»ft)/|(»i*-*i*-yi'-*") 

(«i,»-x,«-V-s,«)Jl  (I) 
The  only  pointo  to  which  the  metrical  geometry  applies  are  those 
within  the  region  enclosed  by  the  quadric;  the  other  points  art 
"  improper  ideal  points."  The  angle  (&11)  between  two  planes, 
li3f-^-miy-f-«is-i-riw=o  and  4*4-mi3'+n*B+r:a'=o,  is  given  by 
cos  tfu-  ^-HMiffis+ftiHs  -  riri)/t(i[i*-l-mi»-J-»i'  ~-  n*) 

.  (tf+m.'+«.'-r,«)JJ  (2) 
These  planes  only  have  a  zeal  angle  of  inclination  U  they  possess  a 
line  of  intersection  within  the  actual  space,  i^s.  if  they  intersect. 
Planes  which  do  not  intersect  possess  a  shortest  (Ustance  aloi^  a  line 
which  is  perpendicular  to  both  of  them.  If  this  shortest  distance  is 
ill.  we  have 

cosh  (Wt)  -  («i+Mi«t+«i»«  -  rir,)/ j(A»-f       »i"  -  n") 

(V+ffU'+n.'-r.')!  (3) 
Thus  in  the  case  of  the  two  planes  one  and  only  one  of  the  two,  9u 
and      is  real.  The  same  considerations  hold  tor  coplanar  8tra»ht 
lines  (see  VII.  Axioms     Geometry).  Let  O  (fig.  67}  be  the  pmnt 
(o,  o,  o,  i),  OX  the  line  y=o, 
z=o,  OY  the  line  s— o,  x=o,  and 
OZ  the  line  x=o,  y=o.  These  are 
the  coordinate  axes  and  are  at 
right  angles  to  each  other.  Let 
P  be  any  point,  and  let  p  be  the 
distance  OP,  0  the  ai^POZ,  and 
4  the  angle  between  the  planes 
ZOX  and  ZOP.    Then  the  co- 
ordinates of  P  can  be  takoi  to  be 

sinh  (p/t)  ^n  $  cos  ^,  sinh  {ph)  sin  0 
sin  ^,  sinh  (p/t)  co80,  cosh  (p/7). 

If  ABC  is  a'  triangle,  and  the 
sides  and  angles  are  named  accord- 
ing to  the  usual  convention.we  have 
funh  (a/'r)/^n  Ai 

and  also 

cosh  (a/7)  —cosh  (6/7)  cosh  (c/7)  —sinh  (6/7)  anh  (e/7)  cos  A,  (5) 

with  two  similar  equations.  The  sum  of  the  three  angles  of  a  triangle 
is  always  less  than  two  right  angles.  The  area  of  the  triangle  ABC 
isX'Cr— A— B— C).  If  the  base  BC  of  a  triangle  is  kept  fixed 
and  the  vertex  A  moves  in  the  fixed  plane  ABC  so  that  the  area 
ABC  is  constant,  then  the  locus  of  A  is  a  line  of  equal  distance  from 
BC.  This  locus  is  not  a  Btra^ht  line.  The  whole  theory  of  similarity 
is  inapplicable;  two  triangles  are  either  cot^uent.  or  their  angl^ 
are  not  eaual  two  by  two.  Thus  tiie  elements  of  a  triangle  are 
determined  when  its  three  angles  are 

f[iven.    By  keeping  A  and  B  and  the 
ine  BC  fixed.  But  by  making  C  move 
off  to  infinity  along  BC,  the  lines  BC 
and  AC  become  ^rallel,  and  the  sides 
a  and  b  become  infinite.   Hence  from 
equation  (5)  above,  it  follows  that  two 
parallel  lines  (cf.  Section  VII.  Axioms  of  08. 
Geometry)  must  be  considered  as  malting  a  zero  angle  with  each 
other.  Also  if  B  be  a  right  angle,  from  the  equatu>n  (5),  remem- 
bering that,  in  the  limit, 


Fig.  67. 

■sinh  (6/7)/sin  B  -sinh  (c^/sin  C, 
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we  have  cos  A«taiih  (^flr)  .     .  •  (6)* 

The  angle  A 11  called  fay  N.  I.  Lobatcheiraky  the  "  angle  of  parallel- 

The  whole  theory  of  lines  and  planes  at  right  anEles  to  each  other 
u  simply  the  theorv  of  conjugate  elements  with  respect  to  the 
abM^ute,  where  ideal  lines  and  ^nes  are  introduced. 

ThiM  rf  i  and  r  be  any  two  ootqugate  lines  with  reflect  to  the 
abstJute  (of  whidi  one  of  the  two  must  be  improper,  say  I'),  then 
any  plane  through  1'  and  containing  proper  points  is  perpendicular 
to  I.  Also  if  p  IS  any  plane  containing  proper  points,  and  P  is  its 
pote,  which  is  necessarily  improper,  then  the  lines  through  P  are 
the  normals  to  P.  The  equation  of  the  qiiiere.  centre  yi,  th,  Wi) 
and  radius  p,  is 

(tt"-a(«-y-^  cosh'O^)-  ^     ^  ^ 

Cwiw — *!« — yiy  -  W  (7). 
The  equation  ot  the  surface  of  equal  distance  (v)  fnnn  the  plane 
kt+my+ns+rw^o  is 

(w-Mx+my+ai)"  (8). 

A  surface  of  equal  distance  is  a  sf^ere  whose  centre  b  imfmiper; 
and  both  types  of  surface  are  included  in  the  family 

t«(tt^-««-j»-iF)-((ix+6y+a+AD)«  .     .  (9). 

But  this  family  also  Includes  a  third  type  of  surfaces,  which  can 
be  locked  on  dther  as  the  limits  of  spheres  whose  centres  have 
approached  the  absolute,  or  as  the  limits  ol  surfaces  of  equal  distance 
whose  central  planes  have  approached  a  position  tangential  to  the 
absolute.  Th^  surfaces  are  called  limit-surfaces.  Thus  (9)  denotes 
a  Umit^urface.  if  (P*-a*— i^— c*— o.  TWo  limit-surfaces  only 
differ  in  pontion.  Thus  the  two  Kmit-surfaces  which  touch  the  plane 
YOZ  at  O,  but  have  their  concavities  turned  in  onxmte  directimis, 
liave  as  their  equations 

The  geodesic  geometry  of  a  sphere  is  elliptic,  that  ai  a  surface  of 
equal  'iPiil^nf  is  hyperbolic,  and  that  of  a  limit-surface  is  parabolic 
EueUdean).   Tlte  equation  of  the  surface  (cylinder)  of  equal 
distance  (<)  from  the  line  OX  is 

(tt«-**)  unh»C«/7)-y'-z»=o. 

This  is  not  a  ruled  surface.  Hence  in  this  geometry  it  Is  not  possible 
for  two  straight  lines  to  be  at  a  constant  distance  from  each  other. 

Secondly,  let  the  equation  of  the  absolute  be  *'+)^+«'+ 
ii^»a  The  absolute  is  now  imaginary  and  the  geometry  is 
dliptic. 

The  distance  (du)  between  the  two  points  (pci,  yi,  Zi,  wi)  and 
(.xt,  vt,  ft,  wi)  is  given  by 

cos  [daly)  =  =^(xiXt+yiy,+tiZt+'WiWt)/\{xi^+yi''+zi^+wi') 

(*i"+3^+«i»+«^')!i  (10). 

Thus  there  are  two  distances  between  the  points,  and  if  one  is  dit, 
the  other  is  -ry—du.  Every  straight  line  returns  into  itself,  forming 
a  closed  series.  Thus  there  are  two  segments  between  any  two 
points,  together  formio^  the  whole  line  which  contains  them;  one 
distance  is  associated  with  one  segment,  and  the  other  distance  with 
the  other  segment.   The  complete  length  of  every  strau:ht  line  is  wy. 

The  angle  between  the  two  planes  iix+iwiy+iM+nw-o  and 
fec4-«iy+m5-|-fiw»=o  is 

cos  (i|ii-l-mimi+«i«»+rifi)/l('i*+mi"+«i*+rj") 

The  polar  plane  with  respect  to  the  absolute  of  the  point  (xt,  yi,  xi,  Vi) 
is  the  reu  i^ne  xix+yiy+ais+vnw^o,  and  the  pole  of  the  plane 
hf+my+nig+riwo  is  the  point  (h,  mi,  tti,  ri).  Thus  (from 
equations  10  and  11)  it  follows  that  the  angje  between  the  polar 
planes  of  the  points  (xj,...)  and  (xi,...)  is  dufy,  and  that  the 
distance  between  the  poles  of  the  planes  (/i,...)  and  (^,...)  is 
^11.  Thus  there  is  complete  reciptocity  between  points  and  planes 
m  respect  to  all  properties.  This  oom^dete  reign  of  the  pnnciple 
ci.  dnality  is  one  of  the  great  beauties  of  this  geometry.  The  theory 
of  Unes  and  planes  at  nght  angles  is  simply  the  theory  of  conjugate 
^ments  with  respect  to  the  at^lute.  A  tetrahedron  self-conjugate 
with  respect  to  the  absolute  has  all  its  intersecting  elements  (edges 
and  planes)  at  right  angles.   If  I  and  I'  are  two  conjugate  lines,  the 

Planes  through  one  are  the  planes  perpendicular  to  the  other.  If 
'  is  the  pole  of  the  plane  p,  the  lines  through  P  are  the  normals  to 
the  plane  p.  The  distance  from  P  to  p  is  4ry.  Thus  every  sphere 
is  also  a  surface  of  equal  distance  from  the  polar  of  its  centre,  and 
ranvendy.  A  plane  does  not  divide  space;  lor  the  line  joining  any 
two  pt^nts  P  and  Q  only  cuts  the  plane  once,  in  L  say,  then  it  is 
always  possible  to  go  from  P  to  Q  by  the  segment  of  the  line  PQ 
which  does  not  contain  L.  But  P  and  Q  may  be  said  to  be  separated 
by  a  plane  P,  if  the  point  in  which  PQ  cuts  p  lies  on  the  shortest 
segment  between  P  and  Q.  With  this  sense  of  "  seraration,"  it  is 
possible^  to  find  three  points  P,  Q,  R  such  that  P  and  Q  are  separated 

'  Cf.  A.  N.  Whitehead,  Universal  Algebra^  Bk.  vi.  (Cambridge, 
1898). 


by  the  plane  p,  but  P  and  R  are  not  separated  by  ^,  nor  are  Q 

and  R. 

Let  A,  B,  C  be  any  three  non-coUinear  points,  then  four  triangles 
axe  defined  by  these  points.  Thus  if  a,  0,  c  and  A,  B,  C  are  the 
dements  of  any  one  triangle,  then  the  four  trianglea  have  as  tlidr 
dements: 

(1}     a,       b,       c.       A,       B,  C. 
(2)     a,     wy  —  b,  wy—c.     A,      f— B,   r— C. 
{3)  »T— a.     b,     wy^c,  »— A,     B,      T— C, 
(4)  «7-*.«T-&.     c,  A,        B,  C, 

'  The  formulae  connecting  the  elements  are 

sin  A/sin  (0/7)  =8in  B/sin  (6/7)  —sin  C/sin  {c/y),    .  (la) 

and 

COB  (o/t)  "COS  (6/7)  COS  {c/y)  +sin  (6/7)  sin  (e/y)  cos  A,  (13) 

with  two  similar  equations. 

Two  cases  arise,  namely  (I.)  according  as  one  of  the  four  triangles 
has  as  its  sides  the  shortest  s^ments  between  the  angular  points, 
or  (II,)  accordii^  as  this  u  not  the  case.  When  case  L  hoMs  tbem 
is  said  to  be  a  "  principal  triangle."'  If  all  the  figures  considered  Ue 
within  a  sphere  of  radius  ^^7  only  case  I.  can  hold,  and  the  principal 
triangle  is  the  triangle  wholly  within  this  sphere,  also  the  peculiarities 
in  respect  to  the  separation  of  points  by  a  plane  cannot  then  arise. 
The  sum  of  the  three  andes  of  a  triangle  ABC  is  always  greater  than 
two  right  angles,  and  the  area  of  the  triangle  is  7*(A4-B-hC— r); 
Thus  as  in  hyperbolic  geometry  the  theory  of  dmilarity  does  not 
hold,  and  the  dements  of  a  triangle  are  determined  when  its  three 
angles  are  given.  The  coordinates  of  a  pdntcan  be  written  in  the 
fonn 

sin  (p/7)  sin  9  cos  ^,  sin  (p/7)  sin  $  sin  ^,  sin  O1/7)  cos  9,  cos  (p/7), 
where  p,  9  and  ^  have  the  same  meanings  as  in  the  corresponding 
formulae  in  hyperbolic  geometnr.  Again,  suppose  a  watch  is  laid 
on  the  plane  OXY,  face  upwards  with  its  centre  at  O,  and  the  line 
12  to  6  (as  marked  on  dial)  alotu;  the  line  YOY.  Let  the  watch  be 
continually  pushed  along  the  plane  along  the  line  OX,  that  is,  in 
the  direction  9  to  3.  Then  the  line  XOX  being  of  finite  length,  the 
watch  will  return  to  O,  but  at  its  first  return  it  will  be  found  to  be 
face  downwards  on  the  other  side  of  the  plane,  with  the  line  12  to  6 
reversed  in  direction  along  the  line  YOY.   This  peculiarity  was  first 

e minted  out  by  Felix  Klein.  The  theory  ot  parallels  as  it  exists  in 
yperbolic  space  has  no  application  in  elliptic  geometry.  But 
another  property  of  Euclidean  parallel  lines  holds  in  elliptic  geo- 
metry, and  by  the  use  of  it  paralld  lines  are  defined.  For  the  eooa- 
tion  oiF  the  surface  (cylinder)  of  equal  distance  (<l)  from  the  line 
XOX  is 

(?fl-\-v^  tan  '(J/T)-(y+i^-o. 

This  is  also  the  surface  of  equal  distance,  iry— S,  from  the  line 
conjusate  to  XOX.  Now  from  the  form  of  the  above  equation  this 
is  a  ruled  surface,  and  through  every  point  of  it  two  generators  pass. 
But  these  generators  are  lines  of  equal  distance  from  XOX.  Thus 
throughout  every  point  (rf  space  two  lines  can  be  drawn  which  are 
lines  of  equal  distance  from  a  given  line  /.  This  prtmerty  was  dis- 
covered by  W.  K.  Clifford.  The  two  lines  are  called  Clifford's  risht 
and  left  parallels  to  /  through  the  point.  This  property  of  parallel- 
ism is  reciprocal,  so  that  if  m  is  a  Udt  parallel  to  /,  then  /  is  a  Idt 
parallel  to  m.  Note  also  that  two  parallel  lines  I  and  m  are  not 
coplanar.  Many  of  those  properties  of  Euclidean  perellela,  which  do 
not  hold  for  Lobatchewsky's  parallels  in  hyperbolic  seometry,  do 
hold  for  Clifford's  parallels  in  elliptic  geometry.  The  geodesic 
geometry  of  spheres  is  elliptic,  the  geodesic  geometry  of  sunacea  of 
equal  distance  from  lines  (cylinders)  is  Euclidean,  and  surfaces  of 
revolution  can  be  found  *  of  which  the  geodesic  geometry  is  hyper- 
bolic. But  it  is  to  be  noticed  that  the  connectivity  of  these  surfaces 
is  different  to  that  of  a  Euclidean  plane.  For  instance  there  are  only 
w '  congruence  transformations  of  the  cylindrical  surfaces  of  equal 
distance  into  themsdves,  instead  of  the  »  *  for  the  ordinary  plane. 
It  would  obviously  be  ptnaible  to  state  "  axioms  "  which  these 
geodesies  satisfy,  and  thus  to  define  indep^ently,  and  not  as  todr 
quasi-spaces  of  these  peculiar  types.  The  existence  of  such  EucUdean 
quasi-geometries  was  first  pointed  out  by  Qifford.* 

In  both  elliptic  and  hypobdic  geometry  the  qAerical 
geometry,  i.e.  the  relations  between  the  angles  formed  by  lio^ 
and  planes  passing  through  the  same  point,  is  the  same  as  the 
"  spherical  trigonometry  "  in  Euclidean  geometry.  The  constant 
y,  which  appears  in  the  formulae  both  of  hyperbolic  and  eUiptic 
geometry,  does  not  by  its  variation  produce  different  types  of 
geometry.  There  is  only  one  type  of  elliptic  geometry  ahd  one 
type  of  hyperbolic  geometry;  and  the  magnitude  of  the  constant 
y  in  each  case  simply  depends  upon  the  magnitude  of  the  arbitrary 
unit  of  length  in  comparison  with  the  natural  unit  of  length ' 

*  Cf.  A.  N.  Whitehead,  loc.  cit. 

*  Cf.  A  N.  Whitehead,  "  The  Geodesic  Geometry  of  Surfaces  ifi'- 
non-Euclidean  Spac£,"  Proc.  Land.  Math.  Soe.  vol.  xxix. 

*  Cf.  Klein,  "Zur  nidit'Euklidischen  Geometrie,"  ICath,  Am^aL  i 
vol.  xsxvii.  ■ 
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which  «ach  particulBr  inatsoce  of  either  geometry  ptesents. 
The  existence  of  a  natural  unit  of  length  is  a  peoiliarity  common 
both  to  hyperbdUc  and  elliptic  geometries,  and  differentiates 
them  fn»n  Euclidean  geometry.  It  is  the  reason  for  the  failure 
of  the  theory  of  similarity  in  them.  If  7  is  very  large,  that  is, 
if  the  natural  xmit  is  very  large  compared  to  the  arbitrary  unit, 
and  if  the  lengths  involved  in  the  figures  considered  are  not  large 
compared  to  the  arbitrary  unit,  then  both  the  elliptic  and 
hyperbolic  geometries  approximate  to  the  Euclidean.  For  from 
fonnulae  (4)  and  (5}  and  also  from  (12)  and  (13)  we  find,  after 
retaining^  oidy  iJie  lowest  powers  of  small  quantities,  as  the 
formulae  for  any  triangle  ABC, 

a/  sin  A»&/  «n  B^c}  sin  C, 

and 

<^»&>+<^— 36e  cos  A, 
with  two  similar  equati(»is.    Thus  the  geometries  of  small 

figures  are  in  both  types  Euclidean. 

History. — *'  In  piUcherrimo  Geometriae  corpore,"  wrote  Sir 
Henry  Savile  in  1621,  "  duo  sunt  naevi,  duae  labes  nec  quod 
•n^Qgyof  sciam  plures,  in  quibus  eluendis  et  emactdendis  cum 
parmihlm  veterum  tum  recentiorum  .  .  .  vigilavit  industria." 
tefim  These  two  blemishes  are  the  theory  of  parallels  and 
the  theoiy .  of  proportion.  The  "  industry  of  the 
modems,"  in  both  respects,  has  given  rise  to  important  branches 
of  mathematics,  while  at  the  same  time  showing  that  Euclid 
is  in  these  respects  more  free  from  Uemish  than  had  been 
previously  credible.  It  was  from  endeavours  to  improve  the 
theory  of  parallels  that  non-Eudidean  geometry  arose;  and 
though  it  has  now  acquired  a  far  wider,  scope,  its  historical 
origin  remains  instructive  and  interesring.  Euclid's  "  axiom 
of  parallels  "  appears  as  Postulate  V.  to  the  first  book  of  his 
Elements,  and  is  stated  thus,  "  And  that,  if  a  straight  line  falling 
on  two  strai^t  lines  make  the  angles,  internal  and  on  the  same 
side,  less  than  two  right  angles,  the  two  straight  lines,  being 
produced  mdefinitely,  meet  on  the  side  on  which  are  the 
angles  less  than  two  right  angles.''  The  original  Greek  is 
Kol  tAp  ds  Siio  eWdas  c£0eui  tpudrravira  rets  kvT^  lad  krl  rd 
d^rd  fikpii  yuvlca  86d  hpOSiv  &Uurmma  r«g,  ki^aKXoiiiina  tAs 
Bin  ebMas  hr'  iamptiv  ffuforirrcu',  k^*  A  itkp^  ai  rup  AOo 
6p0tsp  k\&aaov«5. 

To  Euclid's  successors  this  axiom  had.  signally  failed  to  appear 
self-evident,  and  had  failed  equally  to  appear  indemonstrable. 
Without  the  use  of  the  postulate  its  converse  is  proved  in  Euclid's 
28th  proposition,  and  it  was  hoped  that  by  further  efforts  the 
postulate  itself  could  be  also  proved.  The  first  step  consisted 
in  the  discovery  of  equivalent  axioms.  Christoph  Clavius  in 
1574  deduced  the  axiom  from  the  assumption  that  a  line  whose 
points  are  all  equidistant  from  a  straight  line  is  itself  straight. 
Jphn  Wallis  in  1663  showed  that  the  postulate  follows  from  the 
possibility  of  similar  triangles  on  different  scales.  Girolamo 
Saocheri  (1733)  showed  that  it  is  sufficutit  to  have  a  single 
tiian^e,  tibe'  sum  of  whose  angles  is  two  right  angles.  Other 
eqmvalent  forms  may  be  obtained,  but  none  shows  any  essential 
superiority  to  Euclid's.  Indeed  plausibility,  which  is  chiefly 
aimed  at,  becomes  a  positive  demerit  where  it  conceals  a  real 
assumption. 

A  new  method,  which,  though  it  failed  to  lead  to  the  desired 
goal,  proved  in  the  end  immensely  fruitful,  was  invented  by 
--^^  Saccheri,  in  a  work  entitled  Euclides  ab  omni  naeva 
vindicatus  (Milan,  1733).  If  the  posttdate  of  parallels 
is  involved  in  Euclid's  other  assumptions,  contradictions  must 
emerge  when  it  is  denied  while  the  oth«s  are  maintained.  This 
led  Saixheri  to  attempt  a  r^uctio  ad  absurdum,  in  which  he 
mistakenly  believed  himsdf  to  have  succeeded.  What  is  interest- 
ing, however,  is  not  his  fallacious  conclusion,  but  the  non- 
Eudidean  results  which  he  obtains  in  the  process.  Saccheri 
distinguishes  three  hypotheses  (corresponding  to  what  are  now 
known  as  Euclidean  or  parabolic,  elliptic  and  hyperbolic  geo- 
metry), and  proves  that  some  one  of  the  three  must  be  univer 
sally  true.  His  three  h3^theses  are  thus  obtained:  equal 
perpendiculars  AC,  BD  are  drawn  from  a  straight  line  AB, 
and  CD  are  joined.  It  is  shown  that  the  angles  ACD,  BDC  are 


Lambert. 


equal.  Hie  first  hypothesis  &'that  these  are  both  right  aa^; 
the  second,  that  th^  aze  both  obt«s«;  aud  the  third,  that  thdy 
are  both  acute.  Many  of  the  results  afterwards  obtained 
Lobatchewsky  and  Bolyai  are  here  developed.  Saccheri  fails 
to  be  the  founder  of  non-Eudidean  geometry  <mly  because  he 
does  not  paceiVe  the  posrible  truth  of  his  non-Eodidean  hjrpo- 
theses. 

Some  advance  is  made  by  Johaim  Heinrich  Lambert  in  his 
Theorieder  ParaUeUmim  (written  1766;  posthumously  publishied 
rySG).  Though  he  still  bdieved  in  the  necessary 
truth  of  Euclidean  geometry,  he  confessed  that,  in 
all  his  attempted  proofs,  something  remained  undemonstrated. 
He  deals  with  the  same  three  hypotheses  as  .Saccheri,  showing 
that  the  seccmd  holds  on  a  sphere,  while  the  third  woi^  h^  on 
a  sphere  of  purely  imaginary  radius.  The  second  hypothesis 
he  succeeds  in  amdemning,  since,  like  all  who  preceded  Bemhard 
Riemann,  he  is  unable  to  conceive  of  the  straight  line  as  finite 
and  closed.  But  the  third  hypothesis,  which  is  the  same;  as 
Lobatchewsky's,  is  not  even  professedly  refuted.^ 

Non-Euclidean  geometry  proper  begins  with  Karl  Friedrich 
Gauss.  The  advance  which  he  made  was  rather  philosophical 
than  mathematical:  it  was  he  (probably)  who  first  f^,^ 
recognized  that  the  postulate  of  parallels  is  possibty  p9r§o4s  at 
false,  and  should  be  em|^cally  tested  by  measuring  aow 
the  angles  of  large  triangles.  The  histoiy  of  non- 
Euclidean  geometry  has  been  aptly  divided  1^  Felix 
Klein  into  three  very  distinct  periods.  The  first-^hidi  contains 
only  Gauss,  Lobatchewsky  and  Bolyai — is  characterized  by  its 
synthetic  method  and  by  its  close  relation  to  Euclid.  The 
attempt  at  indirect  proof  of  the  disputed  postulate  would  seem 
to  have  been  the  source  of  these  three  men's  discoveries;  but 
when  the  postulate  had  been  denied,  they  found  that  the  results, 
so  far  from  showing  contradictions,  were  just  as  self-consistent 
as  Euclid.  They  inferred  that  the  postulate,  if  true  at  all,  can 
only  be  proved  by  observations  and  measiu^ments.  Only  one 
kind  of  non-Euclidean  space  is  known  to  them,  namely,  that 
vdiich  is  now  called  hyperbolic.  The  second  period  is  amdytical, 
and  is  characterized  by  a  dose  relation  to  the  theory  of  stu-foces. 
It  b^ns  with  Riemum's  inaugural  dissertation,  wbidi  r^ards 
space  as  a  particular  case  of  a  ptanifold;  but  the  characteristic 
standpoint  of  the  period  is  chiefly  emphasized  by  Eugenio 
Beltrami.  The  conception  of  measure  of  curvature  is  extended 
by  Riemann  from  surfaces  to  spaces,  and  a  new  kind  of  space, 
finite  but  imbounded  (corresponding  to  the  second  hypothesis 
of  Saccheri  and  Lambert),  is  shown  to  be  possible.  As  opposed 
to  the  second  period,  which  is  purely  metrical,  the  third  period 
is  essentially  projective  in  its  method.  It  begins  with  Arthur 
Cayley,  who  showed  that  metrical  properties  are  projective 
properties  relative  to  a  certain  fundamental  quadric,  and  that 
different  geometries  arise  according  as  this  quadric  is  real, 
imaginary  or  degenerate.  Klem,  to  whom  the  devdoimient  €d 
Cayley's  work  is  due,  showed  fimher  that  tiusn  are  two  forms 
of  Riemann's  space,  adled  by  him  the  eUiptic  and  the  sphericaL 
Finally,  it  has  been  shown  by  Sophus  Lie,  that  tf  figures  are  to  be 
freely  movable  throughout  all  ispace  in  00  *  ways,  no  other 
three-dimensional  spaces  than  the  above  four  arc  possible. 

Gauss  published  nothing  on  the  theory  of  parallels,  and  it 
was  not  generaDy  known  until  after  his  death  that  he  h^' 
interested  himself  in  that  theory  from  a  very  early 
date.  In  1799  he  announces  that  Euclidean  geometry 
myiAd  follow  from  the  assumption  that  a  triangle  can  be  drawn 
greater  than  any  given  triangle.  Though  unwilling  to  assume 
this,  we  find  him  in  1804  still  hoiung  to  prove  the  postulate  of 
parallels.  In  1830  he  announces  his  convicti(m  that  geometry 
is  not  an  a  [»iori  science;  in  the  following  year  he  explains  that 
non-Eudidean  geometry  is  free  from  contradictions,  and  that, 
in  this  system,  the  angles  of  a  triangle  diminish  without  limit 
when  all  the  sides  are  increased.    He  also  gives  for  the 

^  On  the  theoiy  of  paralleUi  before  Lobatchewsky,  see  Stftcket  und 
Engel,  Theorie  der  PanUldUnieH  wm  EuiMd  bis  auf  Gauss  (Leipzig, 
1 895) .  The  foregoing  remarics  are  based  upon  the  materials  collected 
in  tnia  work. 
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circumference  of  a  drde  of  tacfitts  r  the  fcnnula  tMfl""^!''), 
where  is  a  constant  d^nding  upon  the  nature  of  the  space.  In 
in  xtfpYf  to  the  receipt  of  Bolyu's  Appendix,  he  gives  an 
elegsJit  proof  that  the  amount  by  which  th^  sum  of  the  angles  of  a 
triangle  faUs  short  of  two  right  angles  is  proportional  to  the  area 
of  the  triangle;.  From  these  and  a  few  other  remarks  It  appears 
that  Gauss  possessed  the  foundations  of  hyperbolic  geometry, 
which  he  was  probably  the  first  to  regard  as  perhaps  true.  It 
is  not  known  with  certainty  whether  he  influenced  Lobatchewsky 
uid  Bolyai,  but  the  evidence  we  possess  is  against  such  a  view.' 

The  first  to  publish  a  non-Euclidean  geometry  was  Nicholas 
Lobatchewsky,  professor  of  mathemadcs  in  tlie  new  university 
of  Elazafi.*  In  the  place  of  the  disputed  postulate 
tktwMky.  P"*^^  the  following:  "  All  straight  lines  which,  in 
a  plane,  radiate  from  a  given  pdnt,  can,  with  respect 
to  any  other  straight  line  in  the  same  plane,  be  divided  into 
two  classes,  the  intersecting  and  the  non-intersecting.  The 
boundary  line  of  the  one  and  the  other  class  is  called  paroUel 
to  the  givtn  line."  It  follows  that  there  are  two  parallels  to  the 
given  line  through  any  point,  each  meeting  the  Unc  at  infinity, 
like  a  Euclidean  parallel.  (Hence  a  line  has  two  distinct  points 
at  infinity,  and  not  one  only  as  in  ordinary  geometry.)  The 
two  parallels  to  a  line  throii^  a  point  make  equal  acute  angles 
with  the  perpendicular  to  the  line  through  the  point.  If  ^  be 
the  length  of  the  perpendicular,  either  of  these  anj^  is  denoted 
by  n(^).  The  determination  of  Jl{p)  is' the  chM  problem  (ef. 
equation  (6)  above);  it  appears  finaHy  that,  with  a  suitable' 
choice  of  the  unit  of  length, 

tan  Jn(^>)-e-»'. 

Before  obtaining  this  result  it  is  shown  that  si^erical  trigono- 
metry is  unchanged,  and  that  the  normals  to  a  circle  or  a  sphere 
stUl  pass  through  its  centre.  When  the  radius  of  the  drcle  or 
sphere  becomes  infinite  all  these  normals  become  parallel,  but  the 
circle  or  sphere  does  not  becone  a  strai^  Hne  or  plane.  It 
becomes  what  Lobatchewsky  calls  a  limit-line  or  limit-surface. 
The  geometry  on' such  a  surface  is  shown  to  be  Euclidean,  limit- 
lines  replacing  Euclidean  straight  lines.  (It  is,  in  fact,  a  surface 
of  zero  measure  of  curvature.)  By  the  help  of  these  propositions 
Lobatchewsky  obtains  the  above  value  of  n(^),  and  thence  the 
solution  of  triangles.  He  points  out  that  bis  formulae  result 
from  those  of  spherical  tiigon(»netry  by  substituting  ia,  tbj  ic, 
for  the  sides  a,  b,  c. 

John  Bolyai,  a  Hungarian,  obtained  results  closely  correspond- 
ing to  those  of  Lobatchewsky.  These  he  published  in  an  appendix 
g^l-^      to  a  work  by  his  father,  entitled  Appendix  Scientiam 

AxiomaHs  XI.  B$ididei  (fi  priori  hantd  wtquam  deeidenda)  in- 
depetidentm;  adSecta  ad  casum  foUitaUs,  gw^raktra  circuli 
geom^ica?  This  work  was  published  in  1S3X,  but  its  conception 
dates  from  1S33.  It  reveals  a  profounder  appreciation  of  the 
importance  of  the  new  ideas,  but  otherwise  differs  little  from 
Lobatchewsky's.  Both  men  point  out  that  Euclidean  geometry 
as  a  limiting  case  of  their  own  more  general  system,  that  the 
geometry  of  very  small  spaces  is  always  approximately  Euclidean, 
that  no  a  priori  grounds  exist  for  a  decision,  aad  that  observation 
can  only  give  an  approximate  answer.  Bolyai  gives  also,  as  his 
title  indicates,  a  geometrical  construction,  in  hyperbolic  space, 
for  the  quadrature  of  the  circle,  and  shows  that  the  area  of  the 
greatest  possible  triangle,  which  has  all  its  sides  parallel  and  all 
its  angles  zero,  is  m*, where  *  is  what  we  should  now  call  the 
space-constant. 

'See  Stfickel  und  Engcl,  op.  cit.,  and  "Gauss,  die  beiden  Bolyai, 
und  die  nicht-Euklidtscbe  Geometrie,"  Maik.  Annalen,  Bd.  xlix. ; 
ako  Engel's  translation  of  Lobatchewsky  (Ldpsig,  1898),  pp.  378  fF. 

■  Lobatchewsky's  works  on  the  subject  are  the  following: —  Oit 
the  Foundations  of  Geometry,"  KazaH  Messeneer,  1829-1830: 
"  New  Foundations  of  Geometry,  with  a  complete  Theory  or 
Parallels,"  Proceedings  of  Ike  University  of  KasaH,  1835  (both  til 
Russian,  bat  translated  into  German  by  Eogel,  Leipzig,  1898); 
"  G^mitrie  imaginaire,"  Crelle's  Journal,  1837;  Theorie  Act 
FaraUelUnien  (Berlin,  18^;  and  ed.,  1887;  translated  by  -Halsted, 
Austin,  Tens*  1891}.  His  results  appear  tahave  been  set  forth  in  a 
papHT  (now  kwt)  which  he  read  at  KaxaJl  in  1826. 

■Translated  by  HaJsted  (Austin,  Texas,  4th  ed.,  1896). 
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The  works,  of  Lofaitchefrakr-and  Btdyai,  thoog^  known  and 
▼aiued  by  Gauos,  resaainod  obscttie  and  in^tective  until^n  1S66, 
they  were  tsandatftd  iato  French  by  J.  H<ril^.  But  jj^.™ 
at  this  time  Riemann's  dissertation,  VberiHeHypothesett, 
wdcht  der  Gtemetrie  »u  Grunde  iiegen,*  ma  already  aboM  to  be 
published.  In  this  work  Riemann,  without  any- knowledge  of 
his  predecessors  in  the  same  fidd,  inaugurated  a  far  more  profound 
discussion,  baaed  on  a  far  mooe  general  standpoint;  and  by 
its  publication  in  1667  the  attention  of  mathematicians  and 
phiknopbers  was  at  last  secured.  (The  dissertation  dates  from 
1854,  but  owing  to  changes  which  Riemann  wished  to  Buhe  ia.it, 
it  remained  unpublished  until  after  his  death.) 

Riemann's  work  contains  two  fundamental  conceptions,  that 
of  a  manifold  and  that  of  the  measure  ef  ewvatme  tt  a  continuous 
manifold  possessed  of  what  he;  caDs  flatness  in  the  smallest  parts. 
By  means  of  these  conceptions  space  Is  made  to  appear 
at  the  end  of  agradual  series  <rf  more  and  more  specialised 
conceptions.  Conceptions  of  magnitude,  he  explun^, 
are  only  possible  where  we  have  a  gener^  conception 
capable  of  determination  in  various  wajrs.  The  manifold  consists 
of  all  these  various  determinations,  each  of  which  is  an  element 
of  the  manifold.  The  passage  from  one  element  to  another  may 
be  discrete  or  continuous;  the  manifold  is  called  discrete  or 
continuous  accordingly.  Where  it  b  discrete  two  portions  of 
it  can  be  compared,  as  to  magnitude,  by  counting;  lAere 
continuous,  by  measurement.  But  measurement  dcmatods 
superposition,  and  consequently  some  magnitude  independent 
of  its  place  in  the  manifold.  In  passing,  in  a  continuous  manifold, 
from  one  element  to  another  in  a  determinate  way,  we  pass 
through  a  series  of  intermediate  terms,  which  form  a  one- 
dimensional  manifold,  li  this  whole  manifold  be  similarly 
caused  to  pass  over  into  another,  each  of  its  dements  passes 
through  a  one-dimensional  manifold,  and  thus  on  the  whole 
a  two-dimenidonal  manifold  is  generated.  In  this  way  we  can 
proceed  to  n  dimen^ons.  Conversely,  a  manifold  of  tt  dhnen^ons 
can  be  analysed  into  one  of  one  dimension  and  one  of  (ff-i) 
dimenrions.  By  repetitions  of  this  process  the  positttm  of  an 
dement  may  be  at  last  detemdned  by  n  magnitudes.  We  may 
here  itap  to  observe  that  the  above  conception  of  a  manlfcdd 
is  akin  to  that  due  to  Hermann  Grassmann  in  the  first  edition 
(1847)  of  his  Ausdeknungslehre.* 

Both  concepts  have  been  daborated  and  superseded  by  the 
modem  procedure  in  respect  to  the  axioms  of  geometry,  and  by 
the  conception  of  abstract  geometry  involved  therein. 
Riemann  proceeds  to  spedaHze  the  manifoM  by  con- 
siderations as  to  measurement.  If  measurement  is  to 
be  possible,  some  magnitude,  we  saw,  must  be  independent  of 
poration;  let  us  consider  manifolds  in  whidi  lengths  of  lines  ate 
sudi  magnitinles,  so  that  every  Une  is  measurable  hj  every 
other.  coordinates  <rf  a  point  bdng«t, aik,  let  us  con- 
fine ottrsdves  to  fines  along  which  the  ratios  dxitditt.  •  .  :dxm 
alter  continuously.  Let  us  also  sssimie  that  the  dement  of 
length,  ds,  is  imchanged  (to  the  first  order)  when  all  its  points 
iinHprgft  thn  «nmf*jnfinif«^i)pnftl  TTu^iftp,  Then  if  all  the  increments 
dx  be  altered  in  the  same  ratio,  ds  is  also  altered  in  this  ratio. 
Hence  d5  is  a  homogeneous  function  of  the  first  degree  of  the 
increments  dx.  Moreover,  ds  must  be  unchanged  when  all  the 
dx  change  aigia.  The  simplest  possible  case  is,  therefore,  that  in 
which  ds  is  the  square  root  of  a  quadratic  function  of  the  dx. 
This  case  includes  space,  and  is  alone  considered  in  what  follows. 
It  is  called  the  case  of  Witness  in  the  smallest  parts.  Its  jNirtfaer 
discussion  depends  upon  the  measure  of  currotufe,  the  second 
of  Riemann's  fundamental  conceptions.  This  conception,  derived 
from  the  theory  of  surfaces,  is  applied  as  follows.  Any  one  of 
the  shortest  lines  which  iasrie  fmm  a  given  point(say  the  origin) 
is  completdy  deterouned  by  the  inkial  ratios  of  the  Two 
such  Knes,  defined  by  dx  and  Sx  say,  determine  a  pencil,  ot  one- 
dimensipnal  sepes,  of  shortest  lines,  any  one  of  which  is  defined 


*  Abhandlungen  d.  KSnigl.  Ges.  d.  Wiss.  zu  GlftUnnn,  Bd.  xtii.: 
Ges.  math.  Werke,  pp.  254-269;  translated  by  Clifford,  Ct^cMl 

CLeiprig,iS94>." 
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l^r  "hds^/t^  where  thfc  parameter  X  :>  may  have  any  value. 
Thu  peAcU  generatei'B  tiro-dimeiuic»ial  aeries  of  points,  which 
may  be  regarded  as  a  surface,  and  ior  which  we  may  apply 
Gauss's  formula  for  the  measure  of  curvature  at  any  point. 
Thus  at  every  point  of  our  manifold  thm  isa  measnreof  curvataxe 
corresponding  to  every  such  pencil;  but  all  these  can  be  found 
when  M.n— 1/3  of  them  are  known.  If  figures  are  to  be  freely 
movable,  it  is  necessary  and  sufficient  that  the  measure  of 
curvature  should  be  the  same  for  all  points  and  all  directions 
at  each  point.  Where  this  is  the  case,  it  a  be  the  measure  of 
curvftture,  the  linear  element  can  be  put  into  the  fonn  ' 

If  a  be  positive,  space  is  finite,  though  still  unbounded,  and 
every  straight.  line  is  closed — a  possibility  first  recognized  by 
Riemaun.  ^It  is  pointed  out  that,  since  the  possible  values  of 
tt  form  k,  continuous  aeries,  observations  cannot  prove  that  our 
space  is  strictly  Euclidean.  It  is  also  regarded  as  possible  that, 
in  the  infinitashnal,  the  measure  of  curvature  of  our  space  should 
-be  variable. 

There  axe  four  points  in  which  this  profound  and  epoch-making 
work  is  open  to  criticism  or  development — (i)  the  idea  of  a  mani- 
fold reqoires  more  precise  determination;  (3)  the  introduction 
of  coordinates  is  entirely  unexplained  and  the  requisite  pre- 
suppositions are  unanalysed;  (3)  the  assumption, that  ds  is  the 
square  root  of  a  quadratic  function  of  dxi,  dxtt  •  •  •  is  arbitrary; 
(4)  the  idea  of  superposition,  or  congruence,  is  not  adequately 
analysed.  The  modem  solution  o|  these  difficulties  is  properly 
coq^dered  in  oonneaon  with  the  general  subject  of  the  axioms, 
of  geometry. 

llie  publication  of  Riemann's  dissertation  was  dosely  fbUoired 
by  two  works  of  Hermann  von  Helmholtz,*  again  undertaken 
in  ignorance  of  the  work  of  predecessors.  In  these  a 
proof  is  attempted  that  ds  must  be  a  rational  integral 
quadratic  function  of  the  increinents  of  the  coordinates.  This 
proof  has  since  been  shown  by  Lie  to  stand  in  need  of  correction 
(see  VII.  Axioms  of  Geometry).  Helmholtz's  remaining  works 
on  the  subject*  are  of  almost  exclusively  philosophical  interest. 
We  shall  return  to  them  later. 

The  only  other  writer  of  importance  in  the  second  period  is 
Eugenio  Beltrami,  by  whom  Riemann's  work  was  broui^t  into 
connexion  with  that  of  Lobatchevraky  and  Bolyai. 
As  he  gave,  by  an  elegant  method,  a  convenient 
Euclidean  interpretation  of  -  li^perbolic  plane  geometry,  his 
results  will  be  stated  at  some  length.'  The  Saggio  shows  that 
Lobatchewsky's  plane  geometry  holds  in  Euclidean  geometry 
on  siKfaces  of  constant  negative  curvature,  straight  lines  being 
replaced  by  geodesies.  Such  surfaces  are  capable  of  a  conf ormal 
representation  on  a  plane,  by  which  geodesies  are  represented 
by  straight  lines.  Hence  if  we  take,  as  coordinates  on  the  surface, 
the  C^rte^n  coordinates  of  corre^mnding  points  on  the  pUne, 
the  geodesies  must  have  linear  equations. 
Hence  ifc  foUows  that 

wh^re  «^=o'— 1^,  and  —  i/R'  is  the  measure  of  curvature 
of  otir  surface  (note  that  i  -7  as  used  above).  The  angle  between 
two  geodesicB«**eon8t.,  v^canato.  is  9,  where 

Thus  u='0  is  ortht^onal  to  all  geodesies  v*>const.,  and  v!ce  versa. 
In  order  that  mn  9  may  be  real,  must  be  poritive;  thus  geo- 
desies hove  no  real  tatcrsectioa  when  the  correeponding  straight 
lines  intersect  outside  the  circle  tt*+p*=o*.  When  they  intersect  on 
this  circle,  9«o.  Thus  Lobatchewsky's  parallels  are  represented 
by  straight  lines  intersecting  on  the  circle.  As^in,  transforming 
to  polar  coordinates  w*r  cos    v»r  sln;«,  and  calling  p  the  geodesic 
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»  Wiss.  Ahh.  vol.  ii.  pp.  610,  6t8  (1866.  1868). 

•  Mind,  O.S.1  vols.  i.  and  iii.;  Vorlrdgt  und  Rtdm,  vol.  ii.  pp.  i, 
356. 

*  His  papers  are  "  Saggio  di  interpretazione  delta  eeometria  non- 
Eucltdea,"  GiomaU  di  matematiche,  vol.  vi.  '(i868);  Teoria  fonda- 
mentale  de^i  spazii  di  curvatura  costante,"  Annal*  di  matemotica, 
vol.  ii.  (l86d-lTO9).  Both  were  translated  into  French  by  J.  HoQel, 
AnnaU*  tcimt^SHes  de  I'BctAe  Normale  supMeure,  vol.  vi.  (1869). 


distance  of  «» *  fnm  the  origin.- wtt  haw,  ior  a  geodesic  through  the 

origin, 

*»-Rarfr/(a?-»^,  p-§Rlo^±J,  r-otanh^. 

Thus  points  on  the  surfoce  corresponding  to  points  in  the  plane 
on  the  limiting  circle  t^a,  are  all  at  an  ut&aite  distance  from  the 
(vigin.  i^in,  ooasideriiu;  r  constant,  the  arc  of  a.^odeaic  dicle 
subtending  an  angle  11  at  the  origin  is 

ff-  Rfit/V  (a»-f«)  -/iR  sinh  (p/R), 
whence  the  circumference  of  a  circle  of  radius  p  is  3k-R  8inh(p/R). 
Again,  if  a  be  the  angle  between  any  two  geodesies 
V-p-m(U-«),  V-p=»(U-i(), 
then  tan  o^aO*— m)w/  ((i-i-m»)a'— (p— ««)  (p— »«)). 
Thus  a  is  imaginary  when  «,  v  is  outside  the  limiting  circle,  and 
is  rero  when,  and  only  when,  »,  p  is  on  the  limiting  circle.  All 
these  results  agree  with  those  of  Lobatchewsky  and  Botyai.  The 
maximum  triangle,  whose  ans^les  are  all  zero,  is  re^esented  in  the 
auxiliary  plane  by  a  triangle  inscribed  in  the  limiting  circle.  The 
angle  of  parallelism  is  a^  easily  obtained.    The  perpendicular 
to  r^o  at  a  distance  S  from  the  origin  is  u—a  tanh  (S/R),  and  the 
parallel  to  this  through  the  origin  is  w^v  sinh  (S/R}.    Hence  n  (j), 
the  angle  vrtiich  this  parallel  makes  with  p»o,  is  given  by 

tan  n(a) .  sinh  (B/R)  - 1 ,  or  tan  §n(S)  -*^/a 
which  is  Lobatchewsky's  formula.   We  also  obtain  eauly  for  the 
area  of  a  triai^le  the  formula  RH*— A— B— C). 

Beltrami's  treatment  connects  two  curves  which,  in  the  earlier 
treatment,  had  no  connexion.  These  are  limit-lines  and  curves 
of  constant  distance  from  a  stmigbt  line.  Both  may  be  regarded 
as  circles,  the  first  having  an  infinite,  the  second  an  imaginary 
radius.  The  equation  to  a  circle  of  radius  p  and  centre  «m  is 

(a>-«Ki-nk)s«coah>0>/R)«S«^>^C>w>  (say). 
This  equation  remains  real  when  p  is  a  pure  ima^ary,  and  remains 
finite  when  wo  —  o,  provided  p  b^omes  infinite  in  such  a  way  tiiat 
Wo  cosh  (p/R)  remains  finite.  In  the  latter  case  the  equation  repre- 
sents a  limit-line.  In  the  former  case,  by  givii^  different  values  to  C, 
we  obtain  concentric  circles  with  the  imaginary  centre  UoOo-  One  of 
these,  obtained  by  putting  Cbo,  is  the  straight  Une  a'— kmb—vdi—o. 
Hence  the  others  are  each  throughout  at  a  constant  distance  from 
this  line.  (It  may  be  shown  that  all  motions  in  a  hyperbolic  plane 
consist,  in  a  general  sense,  of  rotations;  but  three  types  must 
be  distinguishol  accordiiw  as  the  centre  is  rial,  imaginary  or  at 
infinity.  All  points  descrtbct  accordingly,  one  of  the  three  types  ct 
circles.) 

The  above  Euclidean  interpretation  fails  for  three  or  more  dimen- 
sions. In  the  Teoria  fondaaiumtaU,  accordingly,  where  n  dimensions 
are  considered,  Beltrami  treats  hyiKrt>6lic  space  ina  purely  analytical 
spirit.  The  paper  shows  that  Lobatchewsky's  space  of  any  number 
of  dimensions  has,  in  Riemann's  sense,  a  constant  negative  measure 
of  curvature.  Beltrami  starts  vith'tJie  formula  (anal<^;ou8  to  that 
of  the  Sawo) 

dfimR*tr»(.d:fi+dxt'+dx^-{- . . .  -\-dxn') 
where  ac^+a:i«-l-«i»-f-. . . -|-ar.'-o». 

He  shows  that  geodencs  are  lepreseiUxd  by  linear  equationa  be- 
tween xi,  xt,  . . .,  Xr,  and  that  the  geodesic  distance  p  between  two 
points  X  and  *'  is  given  by 

,  p    a*—xix\—x,x\~...—x,j^n  

'i(^-4-j;-...-^jia'-.!:-.^-...-xyi' 

(a  formula  practically  identical  with  Cayley's,  though  obtained  by 
a  very  different  method).  In  order  to  shoW  that  the  measure  of 
curvature  is  constant,  we  make  the  substitutaoos 

xi'-r\u  g»*"fX».-3C«— fX,,  where  IX'—l. 
Hence  ds»-(RflA-/?:^«+RWAVOi^-f-). 
where  .  dA'^XdkK 

Also  catlii^;  p  the  geode^  distance  from  the  origin,  we  have 

cosh  (p/R)  sinh  (p/R)  '^^J_^y 

Hence  ds»-dp»-»-(R  sinh  (p/R))»dA«. 

Putting  Si-'pXi,  »i=pXj,  ...Sn^pK, 

we  obuin 

(W-ZiW+pj  (^srnh|)'-l  js(s,«fa*-H(IsO«. 

Henoe  when  p  is  small,  we  have  approximatdy 

rfs«-Zds«+5{pr(sid«»-s»((si)«       .     .  .(X), 

Considering  a  surface  element  through  the  ori^n,  we  may  chooat 
our  axes  so  that,  for  this  element, 

S|-s««-...-fc"0. 

Thus  (Ij«-«fa«-l-<ii(«-(-gJp(si<fe,-wrf,)«      .      .  (2). 

Now  the  area  of  the  triangle  whose  vertices  are  (o,  o),  (%,  Si), 
(dsi,  dst)  is  l(si,  dMt—tti*i)-  Hence  the  quotient  when  the  terms  of 
the  fourth  order  in  (3)  are  divided  by  the  square  of  this  triangle  is 
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^  R*;  hencef  returning  to  general  ues,  the  Bane  is  the  quotieirt 
when  the  terms  of  the  fourth  order  in  (i)  are  divided  by  the  square 
erf'  the  triai^le  whose  vertices  are  (o,  o,...o),  (si,  z»,  Zt,. .  .Zn), 
(4^,  Sgi,  A). .  .dfa).  But  — i  of  this  quotient  is  defined  by  Riemann 
u  tiw  meattue  of  enrvature.*  Henoe  the  measure  of  curvature  is 
— i/R*,  i,e.  is  coiutaat  and  negative.  The  properties  of  parallds, 
triangles,  &c.,  are  as  in  the  Saggio.  It  is  also  shown  tliat  the  ana* 
logues  of  limit  suifaces  have  zero  curvature ;  and  that  spheres  of 
radius  p  have' constant  positive  curvature  i/R'  sinh*  (p/R),  so  that 
spherical  geometry  may  be  regarded  as  contained  in  the  pseudo- 
spherical  (aa  Beltmmi  t^la  Lobatchewsky'a  system). 

The  Saggio,  aa  we  saw,  gives  a  EucUdean  int^pretMioD 
confined  to  two  dimensions.  But  &  consideratioa  of  the  aiuiUaiy 
Trmtnttttm  pla&e  suggests  a  different  inteipretation,  which  may  be 
to  the  ext^ed  to  any  number  of  dimensions.  If,  instead 
of  referring  to  the  pseudosphere,  we  merdiy  define 
**'^'  disunce  «nd  angle,  in  the  Euclidean  plane,  as  those 
functiona  ^  the  coordinates  which  gave  us  distance  and  an{^ 
on  the  pseudosphere,  we  find  that  the  geometry  of  our  plane  haa 
become  Lobatcfaewslcy's.  All  the  points  of  the  lindtiag  circle 
are  now  at  infinity,  and  points  beyond  it  are  imaginaiy.  If  we 
give  our  circle  an  imaginary  radius  the  geometry  on  the  plane 
becomes  elliptic.  Ref^adUig  the  circle  by  a  sphere,  we  obtain 
an  analogous  representation  for  three  dimenaons.  Instead  of 
a  circle  or  ^here  we  may  take  any  conic  or  quadric.  With  this 
definition,  if  the  fundamental  quadric  be  Sn^Qr  *^  ^ 
be  the  polar  form  of  Sce,  the  distance  p  between  *  and  ia 
given  by  the  projective  formula 

cos(pA)-S«VPS»J/.'}i. 
That  this  formula  is  projective  is  rendered  evident  by  observing 
that  e~^pl^  is  the  anharmonic  ratio-  of  the  range  consisting  of 
the  two  points  and  the  intersections  of  the  Hne  joining  them  with 
the  fundamental  qnadric.  With  this  we  are  brought  to  the  third 
or  projective  period.  The  method  of  this  period  is  due  to  Cayiey; 
its  application  to  previous  n<m-Endidean  geometry  is  due  to 
Klein.  The  projective  method  contains  a  generalization  of  dis- 
coveries already  made  byLaguerre'  in  1853  as  regards  Euclidean 
geometry.  The  arbitrariness  of  this  procedure  ol  deriving 
metrical  geometry  from  the  properties  of  conies  is  removed  by 
Lie's  thebry  erf  congnienra.  We  then  arrive  at  the  stage  of 
thoiight  which  finds  its  e^ncasitHi  in  the  modem  treatment  oi 
the  axioms  of  geometry. 

The  projective  method  leads  to  a  discrimination,  first  made 
by  Klein,*  of  two  varieties  of  Riemann's  space;  Klein  calls 
Ttim  two  these  elliptic  and  spherical.  They  are  also  called  the 
uma»9t  polar  and  antipodal  forms  of  elliptic  space.  The  latter 
names  will  h.&ce>  be  used.  Hie  difference  is  strictly 
analc^us  to  that  between  the  diameters  and  the  points 
of  a  f^ere.  In  the  polsj  form  two  straight  fines  in  a  plane 
always  intersect  in  one  and  only  one  point;  in  the  antipodiU 
form  they  intersect  always  in  two  points,  which  are  antipodes. 
According  to  the  definition  of  geometry  adopted  In  section  VII. 
{Amoms  of  GMmelry),  the  antipodal  form  is  not  to  be  termed 
"  geometry,"  since  any  pair  of  coplanar  straight  lines  intersect 
each  other  in  two  points.  It  may  be  called  a  "  quasi-geometry." 
Similariy  in  the  antq)odal  form  two  diameters  always  determine 
a  plane,  but  two  points  on  a  sphere  do  not  determine  a  great 
circle  when  they  are  antipodesj  and  two  great  circles  always 
intersect  in  two  points.  Again,  a  plane  does  not  form  a  boundary 
among  lines  through  a  point:  we  can  pass  from  any  one  such 
fine  to  any  other  without  passing  through  the  plane.  But  a  great 
circle  does  divide  the  surface  of  a  sphere.  So,  in  the  polar  form, 
a  complete  straight  line  does  not  divide  a  plane,  and  a  planedoes 
not  divide  space,  and  does  not,  like  a  Eucfidean  plane,  have  two 
sides.*  But,  in  the  antipodal  form,  a  plane  is,  in  these  respects, 
like  a  Euclidean  plane. 

It  is  explained  in  section  VII.  in  what  sense  the  metrical 
geometry  of  the  material  world  ran  be  considered  to  be  deter- 
minate and  not  a  matter  of  arbitrary  choice.    The  scientific 

*  Beltrami  shows  also  that  this  definition  agrees  with  that  of  Gauss. 
'  "  Sur  la  theorie  des  foyers,"  Noia.  Ann,  vol.  zii. 

*  MeUh.  Annalen,  iv.  vi.,  1871-1872. 

*  For  an  investifation  of  these  and  similar  properties,  see  White- 
bead,  Universal  Algebra  (Cambridge,  i8g8),  bk.  vi.  ch.  ii.  The  polar 
form  was  independently  discovered  by  Simon'Newcomb  in  1877. 


question  as  to  the' best  avaflable  evidence  ooncemfng  the  nature 
of  this  geometry  is  one  beset  with  difficulties  o(  a  peculiu  kind. 
We  are  obstructed  by  the  fact  ttwt  all  existing  physioftl  science 
assumes  the  Eudidean  hypothesis.  This  hypothesis  has  been 
involved  in  all  actual  measurements  of  large  distances,  and  in  all 
the  laws  of  astronomy  and  physics.  The  principle  of  simplicity 
would  therefore  lead  us,  in  general,  where  an  observation  con- 
flicted with  one  or  more  of  those  laws,  to  ascribe  this  anomaly, 
not  to  the  falsity  of  Euclidean  geometry,  but  to  the  falsity  of  the 
laws  in  question.  This  applies  especially  to  astronomy.  On  the 
earth  our  means  of  measuremmt  are  many  and  direct,  and  so 
long  as  no  great  accuracy  is  sought  they  involve  few  scientific 
laws.  Thus  we  acquire,  from  mch  direct  mrasurements,  a 
vei7  Ugit  degree  tii  i»obabitity  that  the  qwce-constant,  if  not 
infinite,  is  yet  large  as  cmnpand  with  tmeatrial  distances.  But 
aBtnnomical  distances  and  triang^  can  only  be  raeasimd  by 
means  of  the  received  laws  of  astronomy  and  optics,  all  of  which 
have  been  established  by  assuming  the  truth  of  the  Eudidean 
hypothesis.  It  therefore  remains  pos»ble  (until  a  detailed  proof 
of  the  contrary  is  forthcoming)  that  a  large  but  finite  space- 
constant,  with  different  laws  of  astronomy  and  optics,  would 
have  equally  eiqdained  the  phenomena.  We  cannot,  therefore, 
accept  the  measurements  of  stellar  pamllaxea,  &c.,  as  conclusive 
evidence  that  the  space-constant  is  large  aa  compared  with  st^av 
distances.  For  the  present,  on  grounds  of  uxnplidty,  we  may 
rightly  adopt  this  view;  but  it  must  remain  posnUe  that,  in 
view  of  some  hitlierto  nndjaceveied  discrepancy,  a  sUght  correc- 
tion of  the  sort  suggested  might  iwove  the  simidest  altemative. 
But  conversely,  a  finite  parallax  for  very  distant  stars,  or  ai 
negative  parallax  for  any  star,  could  not  be  accepted  ascondusive 
evidence  that  our  geometry  is  non-Eudidean,  unless  it  were 
shown-~and  this  seems  scarcely  possibi^^that  no  modification 
of  astrott<»ny  or  optics  could  account  for  the  phenomenon. 
Thus  although  we  may  admit  a  probabifity  that  the  space- 
constant  is  large  in  comparison  with  stellar  distances,  a  condusive 
proof  or  disproof  seems  scarry  possible. 

Finally,  it  is  of  interest  to  note  that,  though  it  is  theoretically 
pMrible  to  prove,  by  sdottific  methbds,  tftttt  our  gemnetky  b 
non-£u(£dean,  it  is  wholly  im|)06BiMe  to  {wore  fay  such  methods 
that  it  k  accurately  Eudidean.  For  the  unavtrfdaUe  errors  of 
observation  must  always  leave  a  slight  margin  in  our  measure- 
ments. A  triangle  might  be  found  whose  angles  were  certainly 
greater,  or  certainly  less,  than  two  right  angles;  but  to  prove 
them  exactly  equal  to  two  right  angles  must  always  be  beyond  our 
powers.  If,  therefore,  any  man  cherishes  a  hope  of  proving  the 
exact  truth  of  Eudid,  such  a  hope  must  be  based,  not  upon 
scientific,  but  tqran  philosophical  considerations. 

BmLlOGRAPHV.—Thebibliographyappendedtoaection  VII.  should 
be  consulted  in  this  connexiDn.  Also,  m  addition  to  the  dtatioaa 
already  made,  the  following  works  may  be  mentioned. 

For  Lobatchewslcy's  wntings,  cf.  Urkunden  zur  GeschichU  der 
nichteufclidischen  Geomeirie,  i,,  Nikolaj  Iwanovntsck  Lobatschefsky, 
by  F.  Ei^  and  P.  Stfickd  (Leipzig,  1898).  For  John  Bolyars 
Appendix.,  cf.  Abselute  Geomeirie  nach  Johann  Bolyai,  by  J.  Frischauf 
OLeipzig,  1S72),  and  also  the  new  edition  his  father  s  lai^  work, 
Tentamen  .  .  .,  published  by  the  Mathematical  Society  of  Budapest; 
the  second  volume  contains  the  appendix.  Cf.  also  J.  Frischauf, 
Eiemente  der  absoluien  Geomeirie  (Leipzig,  1876) ;  M.  L.  GSrard,  Sur 
la  e6omitrie  non-EwUdtenne  (thesis  for  doctorate)  (Paris,  1803); 
de  Tilly,  Essai  sur  let  principesJondtmunUiies  de  la  giom4trie  etaeui 
mScantque  (Bordeaux,  1879);  Sir  R.  S.  Ball,  "  On  the  Theory  of 
Content,"  Trans.  Roy.  Irish  Acad.  vol.  xxix.  (1889) ;  F.  Liodemann, 
"  Mechanik  bei  projectiver  Maasbestimmung,"  Afart.  Annal.  vol. 
vii.;  W.  K.  Clifford,  "  Preliminary  Sketch  of  Biquatemlons,"  Proe. 
^Lond.  Math.  Soc.  (1873),  and  Coll.  Works;  A.  Buchhdm,  "  On  the 
Theory  of  Screws  in  Elliptic  Space,"  Proc.  Land.  Math.  Soc.  vols,  xv., 
xvi.,  xvii.;  H.  Cox,  On  the  Aj^piication  of  Quaternions  and 
Grassmann's  Algebra  to  different  Kinds  of  Uniform  Space,"  Trans. 
Camb.  Phil.  Sec.  (1883);  M.  Dehn,  "  Die  Legendarischen  SftUeftber 
die  Winkelsumme  im  Dreieck,"  Malh.  Ann.  vol.  53  (1900),  and 
'*  tJber  den  Rauminhalt,"  Math.  Annal.  vol.  55  (1902). 

For  expositions  of  the  whole  subject,  cf .  F.  Klein,  Njchi-Eublidische 
Geomeirie  (GSttingen,  1893) ;  R.  Bonola,  La  Geomettia  non-Euclidea 
(Bologna,  1906) ;  P.  Barbarin,  La  GSom^trte  non-Evclidienne  (Paris, 
1902) ;  W.  Killing,  Die  nickt-Eitklidisehen  Raimformen  in  analylischer 
Behandlung  (Leipzig,  1885).  The  last-named  work  also  deals  with 
OTometry  of  more  than  three  dimensions;  in  this  connexion  cf.  also 
G.  Veronese,  PondamenH  di  geometrit  a  pH^dimensioHi  ed  a  piA  specie 
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di.unitil  rettUinee  .  .  .  (Padua,  1891,  Gennaji  tianslatioii,  Leipzig, 
1894) ;  G.  Foment,  VHyPerespace  i(n—i)  dimensions  (Paris,  1892); 
and  A.  N.  Whitehead,  loc.  cit.  Cf.  also  E.  Study,  *'  tJber  nicht- 
Euldidische  und  Liniei^peoinetrie,"  Jafw,  d.  Deutsck.  Math.  Ver. 
vol.  XV.  (1906) ;  W.  Burnside,  "  Oo  the  Kinematics  of  non-Euctklean 
Space,"  Proc.  Land.  Math.  Soc.  vol.  xxvi.  (1894).  A  bibliography 
on  the  subject  up  to  1878  has  been  published  by  G.  B.  Haleteq, 
Amer.  Joum.  cf  Math.  vols.  L  and  iL ;  and  one  up  to  looo  by  K. 
Bonola,  Indsx  openm  ad  tBometHam  aist^tUam  spectarOtmn  .  .  , 
(X9oa,  andLeip^t  1903)-  (B.  A.  W.lt.;j  A.  N.  W.) 

VIL  AxiOKS  or  Geohbiky 
Until  the  discovery  of  the  non-Eudideui  geometries  (Lobat- 
cbewsky,  1S26  and  1829;  J.  Bolyai,  xS^a;  B.  Riemaim,  1854), 
ThMmwUM  8^™**^  universally  considered  as  being 
tftpmn  clusively  the  science  <rf  existent  space.  (See  section 
VI.  Non-EucUdeap  Geiometry.)  In  respect  to  the 
scknce,  as  thus  conceived,  two  controversies  may  be  noticed. 
First,  there  is  the  controversy  respecting  the  absolute  and 
relatioual  theories  of  space:  According  to  the  abs(dute  theory, 
which  is  the  tiaditioD&l  view  (held  e:^citly  by  Newton),  ^Mce 
has  an  existence,  in  some  sense  whatever  it  may  be,  ind^>exident 
^  the  bodies  which  it  omUlDs.  The  bodies  occupy  space,  and 
it  is  not  intrinsically  imroeaning  to  say  that  any  definite  body 
occupies  ikis  part  of  space,  and  not  thai  part  of  space,  without 
reference  to  other  bodies  occupying  space.  According  to  the 
rdiational  theory  of  space,  of  which  the  chief  exponent  was 
Leibnitz,^  space  is  nothing  but  a  certain  assemblage  of  the  rela- 
tions between  the  various  particular  bodies  in  space.  The  idea  of 
space  with  no  bodies  in  it  is  absurd.  Accordir^y  there  can  be 
no  meaning  in  saying  that  a  body  is  here  and  not  there,  apart 
from  a  reference  to  the  other  bodies  in  the  universe.  Thus,  on 
this,  theory,  absolute  motion  is  intrinsically  uimieaning.  It  is 
admitted  <m  all  hands  that  in  practice  only  rdative  motion  is 
directly  measuraUe.  Newton,  however,  maintaina  in  the 
PrUtdpia  (scht^um  to  the  8th  definition)  that  U  is  indirect)^ 
measurable  by  means  of  the  effects  of  centrifugal  force  "  as 
it  occurs  in  the  phenomena  of  rotation.  This  irrelevance  of 
absolute  motion  (if  there  be  such  a  thing)  to  science  has  led  to 
the  general  adoption  of  the  rdUitional  theory  by  modem  men 
of  science.  But  no  decisive  argument  for  either  view  has  at 
present  been  elaborated.'  Kant's  view  of  space  as  being  a  form 
of  perception  at  first  sight  appears  to  cut  across  this  controversy. 
Bat  he,  saturated  as  he  was  with  the  spirit  of  the  Newtonian 
I^iysics,  must  (at  least  in  both  editions  oi  the  Critique)  be  classed 
widi  the  upholders  of  the  absolute  theory.  The  form  of  per- 
ception has  a  type  of  nistence  pr(^>er  to  itself  independei^y 
fii  the  particular  bodies  which  it  con^ios.  For  example  he 
writes:  *  "  Space  does  not  rc^ureaent  any  quality  of  objects  by 
themselves,  or  objects  in  thdr  relation  to  one  another,  i.e.  ^ace 
does  not  represent  any  determination  which  is  inherent  in  the 
objects  themselves,  and  would  remain,  even  if  all  subjective 
conditions  of  intuition  were  removed." 

The  second  controversy  is  that  between  the  view  that  the 
axioms  applicable  to  space  are  known  only  from  experience, 
and  the  view  that  in  some  sense  these  axioms  are 
given  a  priori.  Both  these  views,  thus  broadly  stated, 
are  capable  of  various  subtle  modifications,  and  a  discussion 
of  them  would  merge  into  a  general  treatise  on  epistemology. 
The  cruder  forms  of  the  a  priori  view  have  been  made  quite 
untenable  by  the  modem  mathematical  discoveries.  Geometera 
now  profess  ignorance  in  many  respects  c&  the  exact  axioms 
which  ^}ply  to  odstent  space,  and  it  scans  unHkely  that  a 
profound  study  of  the  question  should  thus  obliterate  a  priori 
intuitions. 

Another  question  irrelevant  to  this  article,  but  with  some 
relevance  to  the  above  controversy,  is  that  of  the  derivation 

1  For  an  analysis  of  Lubnitz's  ideas  on  space,  A.  B.  Russell,  The 
PhUasop}^  of  Leibnitz,  chs.  \aii.-x. 

'  Cf.  rion.  Bertrand  Russell,  "  Is  Position  in  Time  and  Siw^e 
Absolute  or  Relative?"  Mind,  n.s.  vol.  10  (i^i),  and  A.  N.  White- 
head, "  Mathematical  Concepts  of  tlffi  Material  World."  PMf.  Trans. 
(1906),  p.  205. 

■  Ct.  Criiupie  of  Pure  JRauois,  1st  section;  "  Of  l^ace,"  con- 
dusioa  Af  Max  MuUec's  translation. 
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of  onr  perception  of  existent  space  from  our  various  l^pes  tA 
sensation.  This  is  a  question  for  psychology.* 

Definition  of  Abstract  Geometry. — Existent  space  is  the  subject 
matter  of  only  one  of  the  applications  of  the  modem  science  <rf 
attract  geometry,  viewed  as  a  branch  of  pure  mathematics. 
Geometry  has  been  defined '  as  "  the  study  of  series  of  two  or  more 
dimensions."  It  has  also  been  defined*  as  "  the  sdence  of  cross 
classification."  These  definitions  are  founded  upon  the  actual 
practice  of  mathemaricianB  in  respect  to  their  use  ol  the  term 
"  Geometry."  Either  of  them  brings  out  the  fact  that  geometry 
is  not  a  science  with  a  determinate  subject  matter.  It  is  concerned 
with  any  subject  matter  to  which  the  formal  axioms  may  apply. 
C^metry  is  not  peculiar  in  this  respect.  All  branches  of  pure 
mathematics  deal  merely  with  types  of  relations.  Thus  the 
fundamental  ideas  of  geometry  {e.g.  those  of  points  and  of 
straight  lines)  are  not  ideas  of  determinate  entities,  but  of  any 
entities  for  which  the  axioms  are  tme.  And  a  set  formal 
geometrical  axioms  cannot  in  themselves  be  true  or  false,  since 
they  are  not  detmninate  pn^Mnitions,  in  that  they  do  not  refer 
to  a  determinate  subject  matter.  Hie  aadoms  are  propositional 
functions.'  When  a  set  of  axioms  is  given,  we  can  ask  (x) 
whether  they  axe  con^stent,  (2)  whether  their  "existence 
theorem  "  is  proved,  (3)  whether  they  are  independent:  Axioms 
are  consistent  when  the  contradictory  of  any  axiom  cannot  be 
deduced  from  the  remaining  axioms.  Their  existence  theorem 
is  the  proof  that  they  are  true  when  the  fundamental  ideas  are 
considered  as  denoting  some  determinate  subject  matter,  so 
that  the  axioms  are  developed' into  determinate  propositions. 
It  follows  from  the  logical  law  of  contradiction  Uiat  the  proof 
of  the  existence  theorem  proves  also  the  consistency  of  the 
axioms.  This  is  the  only  method  of  proof  of  consistency.  The 
axioms  of  a  set  are  indepeodent  oi  each  other  when  no  axiom 
can  be  deduced  from  the  remaining  axioms  of  the  set.  Hie 
ind^)endence  <rf  a  cjven  axiom  is  ^oved  by  establishing  the 
ccHii^stency  of  the  remaining  axiixns  of  the  set,  together  with  the 
contradictory  of  the  given  axiom.  The  enumeration  of  the 
axifflns  is  simply  the  enumeration  oi  the  hypotheses"  (with 
respect  to  the  undetermined  subject  matter)  of  which  some  at 
least  occur  in  each  of  the  subsequent  propositions. 

Any  science  is  called  a  "  geometry  "  if  it  investigates  the 
theory  of  the  classification  of  a  set  of  entities  (the  points)  into 
classes  (the  straight  lines),  such  tliat  (x)  there  is  one  and  only 
one  class  which  contains  any  ^ven  pair  of  the  entities,  and  (s) 
every  such  dass  contains  more  than  two  members.  In  the  two 
ge(Knetries,  unpOTtant  from  their  reUmmee  to  existent  qiace, 
axioms  wUch  secure  an  ordw  of  the  pdnts  on  any  line  also 
occur.  These  geometries  will  be  called  "  Projective  Geometry  " 
and  "Descriptive  Geranetry."  In  projective  gecHuetry  any 
two  straight  lines  in  a  plane  intersect,  and  the  straight  lines 
are  closed  series  which  return  into  themsdves,  like  the  circum- 
ference of  a  circle.  In  descriptive  geometry  two  straight  lines  in 
a  plane  do  not  necessarily  intersect,  and  a  straight  lihe  is  an  open 
series  without  beginning  or  end.  Ordinary  Euclidean  geometry 
is  a  descriptive  geometry;  it  becomes  a  projective  geometry 
when  the  so-cailed  "  points  at  infinity  "  are  added. 

Projective  Geometry, 
I^ojective  geometry  may  be  developed  from  two  undefined 
fundamental  ideas,  namely,  that  of  a  "  point  "  and  that  of  a 
"  straight  line."  These  undetermined  ideas  take  different 
specific  meanings  for  the  {various  specific  subject  matters  to 
which  projective  geometry  can  be  appUed.  Hie  number  of  the 
adorns  is  always  to  some  extent  arbitrary,  being  dependent 
upon  the  verbal  forms  of  statement  which  are  adopted.  They  will 

*  Cf.  Ernst  Mach,  Erkenntniss  und  Jrrtum  (Leipzig) ;  the  relevant 
chapters  are  translated  by  T.  J.  McCormack,  .Space  and  Geometry 
(London,  1906) ;  also  A.  Mdnong,  ttber  die  St^lung  der  Gegenstands- 


theorie  im  System  der  Wissenschaften  (Leipzig,  1907). 
*  Cf.  Russell,  Principles  of  Mathematics,  ijsa  (Cambridge,  1903). 
'  Cf.  A.  N.  Whitehead,  The  Axioms  of  Frofectioe  Geometry,  f  3 


(Cambridge,  1906). 
'  Cf.  Russell,  Princ.  of  Math.,  ch.  i.  ^ 

*  Cf.  Russell,  loc.  dt.,  and  G.  Fru:e,  "  Uber  die  Grundlages  dar 
Geometrifv"  Jakjresber,  der  Deuts^  MaA,  Ver.  (1906). 
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be  presented^  here  as  twelve  in  number,  eight  bdng  ''azioiiis 
ot  dassification/'  and  four  being  "  axioms  of  order." 

Axioms  of  ClassificaHon. — The  eight  axioms  of  classification 
are  as  follows: 

I.  Points  forin  a  class  of  entities  with  at  least  two  members. 
3.  Any  straight  line  is  a  class  of  points  containing  at  least 
three  members. 

3.  Any  two  distinct  points  lie  in  one  and  only  one  strai^t 
line. 

4.  There  is  at  least  <Hie  straight  line  which  does  not  contain 
all  the  points. 

5.  If  A,  B,  C  are  non-colHnear  points,  and  A'  is  on  the  straight 
line  BC,  and  B'  is  on  the  straight  line  CA,  then  the  straight  lines 
AA'  and  BB'  possess  a  point  in  common. 

DtfiniHon. — If  A,  B,  C  are  any  three  noa-colllDear  points,  the 
Mine  ABC  is  the  class  of  points  lyin^  on  the  stra^ht  lines  joining 
A  with  the  various  points  on  the  straight  line  BC- 

6.  Hiere  is  at  least  one  plane  which  does  not  contain  all  the 
points. 

7.  There  exists  a  idane  a,  and  a  pcrint  A  not  incident  in  a, 
such  that  any  prant  lies  in  some  straight  1^  which  contains 
both  A  and  a  point  in  <l 

D^fimHon.—narm.  (ABCD)  symbolizes  the  following  conjoint 
statements:  (i)  that  the  points  A,  B,  C,  D  afe  colUnear,  and  (2) 
that  a  quadrilateral  can  be  found  with  one  pair  of  opp>ostte  sides 
intersecting  at  A,  with  the  other  pair  intersecting  at  C,  and  with  its 
diagonals  passing  through  6  and  D  respectively.  Then  B  and  D  are 
said  to  be  "  harmonic  conjugates  "  with  respect  to  A  and  C. 

8.  Harm.  (ABCD)  implies  that  B  and,  D  are  distinct  points. 
In  the  above  axioms  4  seoires  at  least  two  dimensioos,  axiom 

5  is  the  fundamental  axiom  of  the  pUne,  axiom  6  secures  at 
least  three  dimensions,  and  axiom  7  secures  at  most  three 
dimensions.  From  axioms  1-5  it  can  be  proved  that  any  two 
distinct  pcnnts  in  a  straight  line  detmnine  that  line,  that  any 
three  nim>«oQinear  pdnts  in  a  plane  determine  that  ^uw,  that 
the  straight  Ime  containing  any  two  points  in  a  t^aat  lies  wholly 
in  that  plane,  and  that  any  two  straight  lines  in  a  {dane  intersect. 
From  axioms  1-6  Desargues's  well-luiown  theorem  on  triangles 
in  perspective  can  be  proved. 

The  enunciation  of  this  theorem  is  as  folknra!  If  ABC  and 
A'B'C  are  two  coplanar  triangles  such  that  the  lines  AA',  BB', 
CC  are  concurrent,  then  the  three  points  of  intersection  of  BC  and 
B'C  of  CA  and  C'A',  and  of  AB  and  A'B'  are  collinear;  and 
conversely  if  the  three  points  of  intersection  are  collinear,  the  three 
tines  are  concurrent.  The  proof  which  can  be  applied  is  the  usual 
projective  proof  by  which  a  third  triangle  A'B'C'  is  constructed 
not  coplanar  with  the  other  two,  but  in  perspective  with  each 
olt  them. 

It  lias  been  proved  *  that  Desu^es's  theorem  cannot  be  dedu«d 
from  EUcioms  1-5,  that  is,  if  the  geometry  be  confined  to  two 
dimensions.  All  the  proofs  proceed  oy  the  method  of  producing  a 
specification  of  "  points  "  and  *'  straight  lines  "  which  satisfies 
axioms  1-5,  and  such  that  Desargues's  theorem  does  not  hold. 

It  follows  from  axioms  1-5  that  Harm.  (ABCD)  imfrfies  Harm. 
fADCB)  and  Harm.  (CBAD),  and  that,  if  A,  B,  C  be  any  three 
distinct  collinear  points,  there  exists  at  least  one  point  D  such  that 
Harm.  (APCD).  But  it  requires  Desargues's  theorem,  and  hence 
axiom  6,^:0  prove  that  Harm.  (ABCD)  and  Harm.  (ABCD')  imply 
the  identity  of  D  and  D'. 

The  necessity  for  axiom  8  has  been  proved  by  G.  Fano,'  who 
has  produced  a  three  dimensional  geometry  of  fifteen  points, 
i.e.  a  method  of  cross  classification  <^  fifteen  entities,  in  which 
each  strais^t  Une  contains  three  points,  and  each  plane  omtains 
seven  struct  lines.  In  this  geometry  axiom  8  does  not  hold. 
Also  horn  axjoms  1-6  and  8  it  follows  that  Harm.  (ABCD) 

im^ies  Harm.  (BCDA). 

DefinitUnu. — when  two  plane  figures  can  be  derived  from  one 
another  by  a  single  projection,  they  are  said  to  be  in  perspective. 
When  two  ;dane  figures  can  be  derived  one  from  the  other  by  a  finite 
series      perspective  relations  between  intermediate  figures,  they 

1  This  formulation — though  not  in  respect  to  number — is  in  all 
essentials  that  of  M.  Fieri,  dF.  "  I  principii  della  Geometrta  di  Posi- 
^one,"  Accad.  R.  di  Torino  (1898) ;  also  cf.  Whitehead,  loc.  cit. 

*  Cf.  G.  Peano,  "  Sui  fondamcnti  della  Geometria,"  p.  73,  Rivista 
di  matematica,  vol.  iv.  (1894),  and  D.  Hilbert,  Grundlagen  der  Geo- 
metric  (Leipzig,  1899);  and  R.  F.  Moulton,  "A  Simple  non-Desar- 
guesian  Plane  Geometry,"  Trans.  Amer.  Math.  Soe.,  vol.  iii.  (i^). 

*  Cf.  "  Sui  postulati  fondamentali  della  geometria  ivojettiva," 
Giom.  di  matemaliica,  vol.  xx2.  (1891);  also  of  Beri,  mc  cA.,  and 
Whitehead,  lae.  eit. 


are  said  to  be  ]>N>jMfmify  rdattd.  Any  ^aroficrty  of  a  iiiaae-figiitfe 

which  necessarily  also  belongs  to  any  protectively  related  figure,  is 

called  a  projective  property. 

The  following  theorem,  known  from  its  importance  as  "  the 
fundamental  theorem  of  projwrtive  geometry,"  cannot  be  proved* 
from  axioms  1-8.  The  enunciation  is:  "A  projective  correspond- 
ence between  the  points  on  t^o  straight  lines  is  completely  deter- 
mined when  the  correspondents  of  three  distinct  points  on  one  line 
are  determined  on  the  other."  This  theorem  is  equivalent' 
(assuming  axioms  1-8)  to  another  theorem,  known  as  Pappus's 
Theorem,  namely :  "  If  /  and  /'  are  two  distinct  coplanar  lines,  and 
A,  B,  C  are  three  distinct  points  on  /,  and  A',  B',  C  are  three  distinct 
points  on  I',  then  the  three  points  of  intersection  of  AA'  and  B'C, 
of  A'B  and  CC.  of  BB'  and  C'A,  are  collinear."  This  theorem  i^ 
obviouslv  Pascal's  well-known  theorem'  respecting  a  hexi^on 
inscribed  in  a  conic,  for  the  special  case  when  the  conic  has  de- 
generated into  the  two  lines  /  and  V.  Another  theorem  also 
equivalent  (assumiiu;  axioms  1-8)  to  the  fundamental  theorem  is 
the  following:'  If  the  three  colhnear  pairs  of  points,  A  and  A', 
B  and  B',  C  and  C,  are  such  that  the  three  pairs  of  opposite  sides 
of  a  complete  quadrangle  pass  respectively  through  them,  ix.  one 
Fair  through  A  and  A'  respectively,  and  so  on,  and  d  also  the  three 
udes  of  the  quadrangle  which  psuss  through  A,  B,  and  C,  are  con- 
current in  one  of  the  comers  oithe  quadrangle,  then  another  quad- 
rangle can  be  found  with  the  same  relation  to  the  three  pairs  of  points, 
except  that  its  three  sides  which  pass  through  A,  B,  and  C,  aure  not 
concurrent. 

Thus,  if  we  choose  to  take  any  one  of  these  three  theorems  as  an 
axiom,  all  the  theorems  of  projective  geometry  which  do  not  require 
ordinal  or  metrical  ideas  for  tneir  enunciation  can  be  proved.  Also 
a  conic  can  be  defined  as  the  locus  of  the  points  found  by  the  usual 
construction,  based  upon  Pascal's  theorem,  for  points  on  the  conic 
through  five  given  points.  But  it  is  unnecessary  to  assume  liere 
any  one  d  the  suggested  axioms;  for  the  fundamental  theorem  can 
be  deduced  from  the  axioms  of  order  together  with  axioms  1-8. 

Axioms  of  Order. — It  is  possible  to  define  (cf.  Fieri,  loc,  cif.) 
the  property  upon  which  the  order  of  points,  on  a  straight  line 
depends.  But  to  secure  that  this  property  does  in  fact  range 
the  points  in  a  serial  order,  some  axioms  are  required.  A  straight 
liiw  is  to  be  a  closed  series;  thus,  when  the  points  are  in  order, 
it  requires  two  points  on  the  line  to  divide  it  into  t,wo  distinct 
complementary  segments,  which  do  not  overlap,  and  together 
form  the  whole  line.  Accordingly  the  problem  of  the  definition 
of  order  reduces  itself  to  the  definition  of  these  two  segments 
formed  by  any  two  points  on  the  line;  and  the  axioms  are 
stated  relatively  to  these  segments. 

D^niHon. — If  A,  B,  C  are  ^ree  collinear  pmnts,  the  pmnts  on  die 
segmera  ABC  are  defined  to  be  those  boints  such  as  X,  for  yihkit 
there  exist  two  points  Y  and  Y'  with  the  property  that  Harm. 
(AYCY')  and  Harm.  (BYXY')  both  hold.  The  supplemmtary 
segment  ABC  is  defined  to  be  the  rest  of  the  points  on  the  line. 
This  definition  is  elucidated  by  noticing  that  with  our  ordinary 
geometrical  ideas,  if  B  and  X  are  any  two  points  between  A  and  Cf, 
then  the  two  pairs  of  points,  A  and  C,  B  and  X,  define  an  involution 
with  real  double  points,  namely,  the  Y  and  Y'  of  the  above  definition. 
The  property  of  beloi^ing  to  a  segment  ABC  is  projecrive,  ance 
the  harmonic  relation  is  projective. 

The  first  three  axioms  of  order  (cf.  Fieri,  loc.  cU.)  aie: 

9.  If  A,  B,  C  are  three  distinct  collinear  points,  the  supple- 
mentary segment  ABC  is  contained  within  the  segment  BCA. 

10.  If  A,  B,  C  are  three  distinct  collinear  points,  the  common 
part  of  the  segments  BCA  and  CAB  is  contained  in  the  supple- 
mentary segment  ABC. 

11.  If  A,  B,  C  are  three  distinct  collinear  points,  and  D  lies 
in  the  segment  ABC,  then  the  segment  ADC  is  contained 
within  the  segment  ABC 

From  these  axioms  all  the  usual  properties  of  a  dosed  order 

follow.  It  will  be  noticed  that,  if  A,  B,  C  are  any  three  collinear 

points,  C  is  necessarily  travrased  in  passing  from  A  to  B  by  one 

route  along  the  line,  and  is  not  traversed  in  passing  from.A  to  B 

along  the  other  route.   Thus  there  is  no  meaning,  as  referred 

to  closed  straight  lines,  in  the  simple  statement  that  C  lies 

between  A  and  B.  But  there  may  be  a  relation  of  separation 

between  two  pairs  of  coUinear  points,  such  as  A  and  C,  and 

B  and  D.  The  couple  B  and  D  is  said  to  separate  A  and  C,  If 

«  Cf.  Hnbert,  los.  «»(.;  for  a  fuller  exposition  of  HUbertfs  proof 
cf.  K.  T.  Vahlen,  A  bstrakte  Geometrie  (Leipzig,  1905),  also  Whitehead, 

loc.  eii. 

*  Cf.  H.  Wiener,  Jahresber.  der  Vetiiseh.  Math.  Ver.  vol  i.  (1890)* 
and  F.  Schur,  "  Uber  den  Fuodamentalsatz  der  projectiven  Geo- 
metrie,"  Maih.  An».  vtA.  li,  (1899)' 

•  Cf.  Hilbert,  loe.  eit.,  and  Whitehead,  locdL 
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the  four  pobOM  ace  atSSamt  and  D  lies  in  the  s^ment  comple- 
mentary to  the  s^ment  ABC.  The  property  of  the  separation 
o(  pairs  of  points  by  pairs  of  poii^  is  projective.  Also  it  can  be 
pcoved  that  Harm.  (ABCD)  implies  that  B  and  D  separate 
AsndC. 

Definitions. — A  series  of  entities  arranged  in  a  serial  order,  open 
or  closed^  is  said  to  be  compact,  if  the  series  contains  no  immediately 
consecutive  entities,  so  that  in  traversing  the  series  from  any  one 
entity  to  any  other  entity  it  is  necessary  to  pass  through  entities 
distinct  from  either.  It  was  the  merit  of  K.  Dedeldnd  and  of 
G.  Cantor  explicitly  to  formulate  another  fundamental  property  of 
series.  The  Dedeland  property '  as  applied  to  an  open  series  can 
be  defined  thus:  An  open  scries  possesses  the  Dedekind  property, 
if,  however,  it  be  divided  into  two  mutually  exclusive  classes  u  and 
ff,  which  (i)  contain  between  them  the  whole  series,  and  (2)  are 
such  that  every  member  of  u  precedes  in  the  serial  order  every 
member  of  v,  there  is  always  a  member  of  the  series,  belonging  to  one 
of  the  two,  u  or  v,  which  precedes  every  member  of  v  (other  than 
itself  if  it  belong  to  v),  and  also  succeeds  every  member  of  u  (other 
than  itself  if  it  belong  to  »).  Accordingly  in  an  open  series  with  the 
Dedekind  property  there  is  always  a  member  of  the  series  marking 
the  junction  of  two  classes  such  as  u  and  v.  An  open  series  is  con- 
Umunu  if  it  is  compact  and  possesses  the  Dedekind  property.  A 
dosed  series  can  always  be  transformed  into  an  open  senes  W  taking 
any  arbitrary  member  as  the  first  term  and  by  taxing  one  01 the  two 
ways  round  as  the  ascending  order  of  the  series.  Thus  the  definitions 
of  compactness  and  of  the  Dedekind  property  can  be  at  once  trans- 
ferred to  a  closed  series. 

13.  The  hist  axiom  of  order  is  that  there  cdsts  at  least  one 
straight  Uoe  for  which  the  point  order  possesses  the  Dedekind 
property. 

It  follows  from  axioms  i-is  by  projection  that  the  Dedekind 
property  is  true  for  all  lines.  A^iidn  the  harmonic  system  A  BC, 
where  A,  B,  C  are  coUinear  pdnts,  is  defined*  thus:  take  the 
harmonic  conjugates  A',  B',  C  of  each  point  with  respect  to 
the  other  two,  again  take  the  harmonic  conjugates  of  each  of 
the  six  points  A,  B,  C,  A',  B',  C  with  respect  to  each  pair  of  the 
remaining  five,  and  proceed  in  this  way  by  an  unending  series 
of  steps.  The  set  of  points  thus  obtained  is  called  the  harmonic 
system  ABC.  It  can  be  proved  that  a  harmonic  system  is 
compact,  and  that  every  segment  of  the  line  containing  it 
possesses  members  of  it.  Furthermore,  it  is  easy  to  prove  that 
the  fundamental  theorem  holds  for  harmonic  systems,  in  the 
sense  that,  if  A,  B,  C  are  three  points  on  a  line  /,  and  A',  B',  C 
are  three  points  on  a  line  I',  and  if  by  any  two  distinct  series 
of  projections  A,  B,  C  are  [ffojected  into  A',  B',  C,  then  any  point 
of  the  harmonic  system  ABC  corresponds  to  the  same  point  of 
the  harmonic  system  A'B'C  according  to  both  the  projective 
rdations  which  are  thus  established  between  /  and  I'.  It  now 
follows  immediately  that  the  fundamental  theorem  must  hold  for 
all  the  points  on  the  lines  I  and  I',  since  (as  has  been  pointed  out) 
harmonic  systems  are  "  everywhere  dense  "  on  their  containing 
lines.  Thus  the  fundamental  theorem  follows  from  the  axioms 
of  order, 

A  system  of  numerical  coordinates  can  now  be  introduced, 
p(»sessing  the  property  that  linear  equations  represent  planes 
and  straight  Unes.  The  outline  of  the  argument  by  whidi  this 
remarkable  problem  (in  that  "  distance  "  is  as  yet  tmdefined)  is 
solved,  will  now  be  given.  It  is  first  proved  that  the  points  on 
any  line  can  in  a  certain  way  be  definitely  associated  -mth  all 
the  positive  and  negative  real  numbers,  so  as  to  form  with  them 
a  one-one  correspondence.  The  arbitrary  elements  in  the 
establishment  of  this  relation  are  the  points  on  the  line  associated 
with  o,  I  and  00 . 

This  association'  is  most  easily  effected  by  considering  a 
class  of  projective  relations  of  the  line  with  itself,  called  by 
F.  Schur  (Joe.  cii.)  prospeclivities. 

Let  I  (fig.  69)  be  the  given  line,  m  and  n  any  two  lines  intersecting 
at  U  on  /T  S  and  S'  two  points  on  n.  Then  a  projective  relation 
between  I  and  itself  is  formed  by  projecting  I  from  S  on  to  m,  and 
then  by  projecting  m  fmm  S'  back  on  to      All  such  projective 

I  Cf.  Dedekind,  Stetigkeit  und  irrationak  Zahlm  (187a). 
■  Cf .  V.  Staudt,  Geometrie  der  Lage  (1847). 

•  Cf.  Pasch,  Vorlesungen  aber  neuert  Geometrie  (Leipzig,  1882),  a 
classic  work;  also  Fiedler,  Die  darsleUende  Geometrie  (ist  ed.,  1871, 
3rd  ed.,  1S88);  Clebsch,  VorlesuHgen  Hher  Geometrie,  vol.  iii.; 
Hilbert,  lot.  dt.\  F.  Schur,  Matk.  Aim.  Bd.  Iv.  (i9(»);  Vahlen, 
loc  cU. ;  Whitehead,  loc  eit. 


Fig.  69. 


rdatioos,  however  m,  n,  S  and     be  varied,  are  ealled  "  prospec- 

tivities,"  and  U  is  the  double  pcHnt  of  the  prospectivity.  If  a  ptntt 
O  on  /  is  related  to  A  by  a  prospectivity,  then  all  prospwTtivitint, 
which  ([)  have  the  same  double  point 
U,  and  (2)  rdate  O  to  A.  give  the  same 
correspondeiit  (Q,  ut  fignre)  to  any 
point  P  oa  the  Une  /;  in  fact  they  aie 
all  the  same  prospectivity,  however 
ffi,  n,  S,  and  S'^may  have  been  varied 
subject  to  these  oondidons.  Such 
a  prospectivity  will  be  denoted  by 
(OAU«). 

The  sum  of  two  prospectivitles, 
written  (OAU>)-J-(OBU'),  «  defined 
to  be  that  transfonnation  of  the  line 
/  into  itsdf  which  is  obtained  by  first  arolyii^  the  praspecti^ty 
(OAU*)  and  then  applying  the  prospectivity  (OBu'),  Such  a 
transformation,  when  the  two  summands  have  the  same  double 
point,  is  itself  a  pro^jectivity  with  that  double  point. 

With  this  definition  of  addition  it  can  be  {Hx>ved  that  ptoepeo- 
tivities  with  the  same  double  point  satisfy  all  the  axi<Hns  mag- 
nitude. Accordingly  they  can  be  associated  in  a  one-one  corre- 
spondence with  the  positive  and  negative  real  numbers.  Let  E 
(ng-  70)  be  any  point  on  /,  distinct  from  O  and  U.  Then  the 
PJSJPS^^^y  COEU»)  U  aasocUted  with  unity,  the  pcoipecCmty 
(OOU*)  IB  associated  with  zero, 
and  (OUU«)  with  «>.  The  pro- 
spectivities  of  the  type  (OPU*), 
where  P  is  any  point  on  the  seg- 
ment OEU,  correspond  to  the  posi-  'x*.  x  j* 
tive  numbers;  also  if  P'  is  the  .  yJVa 
harmonic  conjugate  of  P  with 
respect  to  O  and  U,  the  prospec- 
tivity (OP'U")  is  associated  with 
the  corre^>oixuiig  negative  number. 
(The  BubitMoed  figure  explains  this 
relation  ^  the  pontive  and  nega-  Fig.  70. 
tive  prospectivitles.)      Then  any 

point  P  on  /  is  associated  mth  the  same  number  as  is  the  prospec- 

ti«ty  (OPU"). 

It  can  be  proved  that  the  order  of  the  numbers  in  algebraic  order 
of  magnitude  agrees  with  the  order  on  the  line  of  the  associated 
points.  Let  the  numbers,  assigned  according  to  the  preceding 
specification,  be  said  to  be  associated  with  the  points  according  to 
the  "  numeration-system  (OEU)."  The  introduction  of  a  ooor^Bnate 
system  for  a  plane  is  now  managed 
as  follows:  Take  any  trianele  OuV 
in  the  plane,  and  on  the  fines  OU 
and  OV  establish  the  numeration 
systems  (PEiU)  and  (OEtV),  where 
El  and  at  are  arbitrarily  chMen. 
Then  (cf.  fi^.  71)  if  M  and  N  are 
associated  with  the  numbers  x  and 
y  according  to  these  systems,  the 
coordinates  of  P  are  x  and  y.  It  then 
follows  that  the  equation  of  a  straight 
line  is  of  the  form  ax+by+c  —  o.  Both  coordinates  of  any  point  on 
the  line  UV  are  infinite.  This  can  be  avoided  by  introducing 
homo^^ieous coordinates  X,  Y,  Z,  wherex— X/Z,  anay«Y/Z,  and 
Z<-o  IS  the  equation  of  UV. 

The  procedure  for  three  dimensions  is  similar.  Let  OUVW 
(fig.  72)  be  any  tetrahedron,  and  assodate  points  on  OU,  OV,  OW 
with  numbers  according  to  the  numera- 
tion systems  (OEiU),  (OEtV),  and 
(OE.W).  Ut  the  planes  VWP.  WUP, 
UVP  cut  OU,  OV,  OW  in  L,  M,  N  respec- 
tively; and  let  x,  y,  s  be  the  numoers 
associated  with  L,  M,  N  respectively.  01 
Then  P  is  the  point  (x,  y,  z).  Also 
homogeneous  coordinates  can  be  in- 
troduced as  before,  thus  avoiding  the 
infinities  on  the  plane  UVW. 

The  cross  ratio  of  a  range  of  four 
coUinear  points  can   now  be  defined 
as  a  number  characteristic  of  that  range.  Let  the  ooordhiates  of  any 
point  Pr  of  the  rangv  Pi  P*  Pi  P4  be 

—X^  t;^*  -CTST' 

and  let  (X^*,)  be  written  for  >rf»,-Xrfi,.  Then  the  cross  ratio 
fPi  Pi  P»  P4I  is  defined  to  be  the  number  (Ximi)(X*(4)/(>.wiOC^)- 
The  equality  of  the  cross  ratios  of  the  ranges  (Pi  Pi  Pi  P<)  and 
(Qi  (i  Q»  Q*)  is  proved  to  be  the  necessary  and  sufficient  condition 
for  tneir  mutual  projectivity.  The  cross  ratios  of  all  harmonic 
ranges  are  then  easily  seen  to  be  all  equal  to  -  If  by  comparing  with 
the  range  (OEiUE'i)  on  the  axis  of  x.  .     .  •  t.  j- 

Thus  all  the  cndinary  propositions  of  geometry  m  which  distance 
and  ai^lar  measure  do  not  enter  otherwise  than  in  cross  ratiM 
can  now  be  oiundated  and  proved.  Aocordli^;Iy  the  greater  part  of 
the  analytical  thecny  of  conies  and  quadrics  belongs  to  geometry 


Fig.  71. 


Fig.  12. 
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at  this  stage  The  theory  of  SttMOCt  will  be  conddend  after  the 
princqdes  oi  deacripdve  geometry  have  been  developed. 

Descriptive  Geometry. 

Descriptive  geomeby  is  essentially  the  science  of  multiple 
order  for  open  series.  The  first  satisfactory  syateoa  of  axioms 
was  given  by  M.  Pasch.^  An  improved  version  is  due  to  G, 
Peano.*  Both  these  authors  treat  the  idea  oi  the  dass  of  pcMnts 
constitutizig  the  segment  lying  behKCR  two  pmnts  as  an  undefined 
fundamental  idea.  Thus  in  &ct  there  are  in  this  ^rstem  two 
fundamental  ideas,  namely,  of  points  and  of  a^ments.  It  is 
then  easy  enough  to  define  the  prolongations  of  the  a^pnents, 
so  as  to  form  the  com;dete  straight  lines.  J).  Hilbert's'  formula- 
tion of  the  ajdoms  is  in  this  respect  practically  based  on  the  same 
fundamental  ideas.  His  weak,  is  justly  famous  for  some  of  the 
mathematical  inveaiigations  contained  in  it,  but  his  exposition  of 
the  axioms  is  distinctly  inferior  to  that  of  Peano.  Descriptive 
geometry  can  also  be  considered  *  as  the  science  of  a  class  of 
ralatims,  each  rdation  being  a  two-termed  aerial  relation,  as 
considraed  in  the  logic  of  lelatioiu,  ranging  the  podnts  between 
which  it  hc^  into  a  liiwar  open  order,  ^na  the  i^tiona  are 
the  straight  lines,  and  the  terms  between  which  tfa^  hold  are 
the  points.  But  a  combination  of  these  two  points  of  view 
}rields  *  the  simplest  statement  of  all.  Descriptive  geometry  is 
then  conceived  as  the  investigation  of  an  undefined  fundamental 
relation  between  three  terms  (points);  and  when  the  relation 
holds  between  three  points  A,  B,  C,  the  points  are  said  to  be  "  in 
the  [linear]  order  ABC." 

0.  Veblen's  axioms  and  definitlmis,  sHg^tly  modffied,  are  as 
follows^- 

1.  If  the  points  A,  B,  C  are  in  the  order  ABC,  they  are  in  the 
order  CBA. 

2.  If  the  points  A,  B,  C  axe  in  the  order  ABC,  they  are  not 
in  the  order  BCA. 

3.  If  the  points  A,  B,  C  are  in  the  order  ABC,  A  is  distinct 
from  C. 

4-  If  A  and  B  are  any  two  distinct  points,  there  exists  a  point 
C  such  that  A,  B,  C  are  in  the  order  ABC. 

Definition.— The  line  AB  (A*B)  consists  of  A  and  B,  and  of  all 
points  X  in  one  of  the  possible  orders,  ABX,  AXB,  XAB.  The 
points  X  in  the  order  AxB  constitute  the  segment  AB. 

5.  If  points  C  and  D  (C^D)  lie  on  the  line  AB,  then  A  lies  on 
the  line  CD. 

6.  There  exist  three  distinct  points  A,  B,  C  not  in  any  of  the 
orders  ABC,  BCA,  CAB. 

7.  If  three  distinct  points  A,  B,  C  (fig.  73)  do  not  lie  on  the 
same  line,  and  D  and  £  are  two  distinct  points  in  the  orders 

BCD  and  CEA,  then  a  point  F  exists 
in  the  order  AFB,  and  suchthat 
D,  E,  F  are  collinear. 

D^nition.—l{  A,  B,  C  are  three 
non-collinear  points,  the  fdane  ABC 
is  the  class  of  points  which  He  on  any 
^    one  of  the  lines  joining  any  two  of  the 
t>  points  belonging  to  the  boundary  of 
PiQ  the  triangle  ABC,  the  boundary  being 

'  formed  by  the  segments  BC,  CA  and 

AB.  The  interior  of  the  triangle  ABC  is  formed  by  the  points  in 
segments  such  as  PQ.  where  P  and  Q  are  ptnnts  respectively  on 
two  of  the  segments  BC,  CA,  AB. 

8.  There  exists  a  plane  ABC,  which  does  not  contain  all  the 
points. 

Definition. — If  A,  B,  C,  D  are  four  non-coplanar  pdnts,  the  space 
ABCD  is  the  class  of  points  which  lie  on  any  of  the  lines  containing 
two  pcMnts  on  the  •urface  of  the  tetrahedron  ABCD,  the  surface 
being  formed  by  the  iitteiiors  of  the  triangles  ABC,  BCD,  DCA, 
DAB. 

9.  There  exists  a  space  ABCD  which  contains  all  the  points. 

'  Cf.  loc.  dt. 

*  Cf.  /  Principii  di  geometria  (Turin,  1889)  and  "  Sai  fondamenti 
della  geometria, '  Rivista  di  mat.  vol.  iv.  (1804). 

•Ct.loc.cU. 

*  Cf.  Vailati,  Rivista  di  mat.  vol.  iv.  and  Russell,  he.  cit.  §  376. 

*  Cf.  O.  Veblen,  "  On  the  Projective  Axioms  of  Gemm^try." 
Trans.  Amer:  Math.  Soc.  vol.  iii.  (1903). 


10.  The  Dedeklnd  properQr  hdds  for  the  ord^  oi  the  points 
on  any  straight  line. 

It  follows  from  axioitts  1-9  that  the  points  00  any  straight  line 
are  uraoged  in  an  open  serial  order.  Abo  all  the  ordinary 
theoreaas  respecting  a  point  dividing  a  sttsigditt  line  into  two 
parts,  a  straight  line  dividing  a  plane  into  two  ports,  and  a  plane 
dividing  space  into  two  parts,  follow. 

Again,  in  any  plane  a  consider  a  line  I  and  a  point  A  (Ba.  74). 

Let  any  point  B  divide  /  into  two  half-lines  /i  and  1%.  Then  it  can 
be  proved  that  the  set  of  half-lines,  emanating  from  A  and  inter- 
secting h  (such  as  m),  are  bounded  by  two  halMines,  <^  which  ABC 
is  one.  Let  -r  be  the  other.  Then  it  can  be  proved  that  r  does  w>t 
intenect  fc.  Smilarly  for  the  half-line, 
such  as  n,  intenecting  If.  Let  r  be  its 
bounding  half-line.  Inen  two  cases  are 
possible,  (i)  The  half-lines  r  and  s  are 
collinear,  and  together  fonn  one  com- 
plete line.  In  this  case,  there  is  one  and 
only  one  line  (viz.  r-i-s)  through  A  and 
lying  in  d  iriuch  does  not  intersect  L 
This  is  the  Euclidean  case,  and  the 
assnmptton  that  this  case  holds  is  the 
Euclidean  parallel  axiom.  But  (2)  the 
half-lines  r  and  s  may  not  be  collinear. 
In  this  case  there  will  be  an  infinite 
number  of  lines,  such  as  k  for  instance,  containing  A  and  iyiiV  in  a, 
which  do  not  intersect  I.  Then  the  lines  through  A  in  «  are  dwided 
into  two  classes  by  reference  to  /,  namely,  the  stamt  lines  which 
intersect  /,  and  the  non-secant  lines  which  do  not  intersect  I.  The 
two  boundary  non-secant  lines,  of  which  r  and  s  are  respectively 
halves,  may  be  called  the  two  parallels  to  /  through  A 

The  perception  of  the  possibility  of  case  2  constituted  the  starting- 
point  from  which  Lobatcheweky  constructed  the  first  exptipt 
coherent  theory  of  non-Euclidean  geometry,  and  thus  created^  a 
revolution  in  the  philosophy  of  the  subject.  For  many  centuries 
the  speculations  of  mathnnaticians  on  the  foundations  <Mf  geometry 
were  almost  confined  to  hopdesa  attempts  to  prove  the  paraUu 
axiom  "  without  the  introduction  ttf  some  equivakot  axiom.' 

Associated  Prcyective  and  DescripHfe  Spaces.~A.  region  of  a, 
projective  space,  such  that  one,  and  cvij  one,  of  the  two  supple- 
mentary segments  between  any  pair  of  points  within  it  lies 
entirely  within  it,  satisfies  the  above  axioms  (i-io)  of  descriptive 
geometry,  where  the  points  of  the  region  are  the  descriptive 
points,  and  the  portions  at  straight  lines  within  the  region  are 
the  descriptive  lines.  If  the  excluded  part  of  the  original  prtH 
jective  space  is  a  single  plane,  the  Euclidean  parallel  axiom  also 
holds,  otherwise  it  does  not  hcAd  for  the  descriptive  ^wce  of  the 
limited  regimi.  Again,  conversely,  starting  Irom  an  original 
descriptive  space  an  associated  projective  space  can  be  ooa- 
stmcted  by  means  of  the  ccmcq>t  of  idetd  points.^  These  are  also 
called  projective  points,  whore  it  is  understood  that  the  simple 
points  are  the  points  of  the  original  descriptive  space.  An 
ideal  point  is  the  class  of  straight  lines  which  is  composed  of  two 
coplanar  lines  a  and  b,  together  with  the  lines  of  intersection  of 
all  pairs  of  intersecting  planes  which  respectively  contain  a  and  b, 
tog^her  with  the  lines  of  intersection  with  the  plane  ab  of  all 
planes  containing  any  one  of  the  lines  (other  than  a  or  b)  already 
specified  as  belonging  to  the  ideal  point.  It  is  evident  that,  if 
the  two  original  lines  a  and  b  intersect,  the  corresponding  xteal 
point  is  nothing  dse  than  the  whole  class  oi  liiies  which  are 
concurrent  at  the  point  ab.  But  the  essence  of  the  definition  is 
that  an  ideal  point  has  an  existence  when  the  lines  a  and  b  do 
not  intersect,  so  long  as  they  are  coplanar.  An  ideal  point  is 
termed  proper^  if  the  lines  ounpoaing  it  intersect;  othmrise  it 
is  improper. 

A  theorem  essential  to  the  whole' theo^r  is  the  following:  if 
any  two  of  the  three  lines  a,  b,  c  are  coplanar,  but  the  three  lines 
are  not  all  coplanar,  and  amilarly  for  the  lines  a,  b,  d,  then  c 
and  d  are  copier.  It  follows  thatany  two  lines  bdonging  to  an 
ideal  point  can  be  used  as  the  pair  of  guiding  lines  in  the  definition. 
An  ideal  point  is  said  to  be  coherent  with  a  (dane,  if  any  of  the 
lines  composing  it  lie  In  the  pfaue.  An  «2sa<  Kmc  is  the  class  *A 
ideal  points  each  of  which  is  coherent  wiUl  two  givea  fdanes. 

•  Cf.  P.  StSckel  and  F.  Eiigel,  Die  Theorie  der  ParaOtUinien  won 
Euklid  bis  auf  Gauss  ^Leipzig,  1895). 

^  Cf  Pasch,  loc.  cit.,.  and  R.  Booola,  "  Sulla  introduzione  d^ 
enti  improprii  in  geometria  projettive,"  Giom.  di  mat.  vai,  xxxvui. 
(1900) ;  and  Whitenead,  Axioms  ^  I^seriptiH  Geometry  (Camluidg^ 
1907)- 
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.  U  tlie  i^anes  intttsect,  the  ideal  Ibie  is  termed  proper,  otherwise 
ft  is  improper.  It  can  be  proved  that  any  two  planes,  with  yrMch 
any  two  of  the  ideal  points  are  both  coherent,  will  serve  as  the 
fuidisg  planes  used  in  the  definition.  The  ideal  planes  are 
d^ed  as  in  projective  geometry,  and  all  the  other  definitions 
(for  segments,  order,  &c.)  of  projective  geometry  are  applied 
to  the  ideal  elements.  If  an  ideal  plane  contains  some  proper 
ideal  points,  it  is  called  proper,  otherwise  it  is  improper.  'Every 
ideal  plane  contains  some  improper  ideal  points. 

It  can  now  be  proved  that  kH  the  axioms  of  projective  geometry 
hold  oi  the  ideal  dements  as  thus  obtained;  and  also  that  the 
order  of  the  ideal  pcnnts  as  obtained  by  the  projective  method 
agrees  with  the  order  of  the  proper  ideal  paints  as  obtained  from 
that  of  the  associated  points  of  the  descriptive  geometry.  Thus 
a  projective  q>ace  has  been  constructed  out  of  the  ideid  elonents, 
and  the  proper  ideal  elements  correspond  element  by  element  with 
the  associated  descriptive  elements.  Thus  the  proper  ideal 
elements  fotm  a  region  in  the  projective  space  within  which  the 
descriptive  axioms  hold.  Accordingly,  by  substituting  ideal 
elements,  a  descriptive  space  can  always  be  considered  as  a 
R^on  within  a  projective  space.  This  is  the  justification  for  the 
ordinary  use  of  the  "  points  at  infinity  "  in  the  ordinaryEudidean 
geometry;  the  reasoning  has  been  transferred  &om  the  original 
descriptive  space  to  the  associated  projective  space  of  ideal 
dements;  and  with  the  Euclidean  parallel  axiom  the  improper 
ideal  elements  reduce  to  the  ideal  pcnnts  on  a  single  improper  ideal 
[Jane,  namely,  the  plane  at  infinity.^ 

Congruence  and  Measurement.— -The  property  of  phjrsical  space 
which  is  ej^ressed  by  the  term  "  measurability  "  has  now  to  be 
considered.  This  property  has  often  been  considered  as  essential 
to  the  very  idea  of  ^ace.  For  example,  Kant  writes,*  "  Space 
Is  represented  as  an  infinite  given  quantity.'*  This  quantitative 
aspect  of  space  arises  from  the  measurability  of  distances,  of 
angles,  of  surfaces  and  of  vcdumes.  These  fotir  t3rpes  of  qtuntity 
depend  upon  the  two  first  among  them  as  fundamental.  The 
measnralriUty  of  space  is  ess«itially  connected  with  the  idea  of 
e/mgru^ice,  of  which  the  simplest  exBnq>lea  are  to  be  found  in 
die  proob  of  equality  by  the  method  <ji  superposition,  as  used 
in  elementary  plane  geometry.  The  mere  concepts  of  "  part  " 
and  of  "  whole  "  mtist  of  necessity  be  inadequate  as  the  founda- 
tion of  measurement,  since  we  require  the  comparison  as  to 
quantity  of  regions  of  space  which  have  no  portions  in  common. 
The  idea  of  congruence,  as  exemplified  by  the  method  of  super- 
position in  geometrical  reasoning,  appears  to  be  founded  upon 
that  of  the  "  rigid  body,"  which  moves  from  one  position  to 
another  with  its  internal  spatial  relations  unchanged.  But  unless 
there  is  a  previous  concept  of  the  metrical  rdations  between  the 
parts  of  the  body,  there  can  be  no  basis  from  which  to  deduce 
that  they  are  unchanged. 

It  WDidd  therefore  aiq>ear  as  if  the  idea  of  the  congruence,  or 
metrical  equality,  of  two  portions  of  ^tace  (as  em|»iically  sug- 
gested hy  the  motion  of  rigid  bodies)  must  be  considered  a^  a 
fundamental  idea  incapable  of  definition  in  terms  of  those 
geometrical  concepts  which  have  already  been  enumerated. 
This  was  in  effect  the  point  of  view  of  Pasch.*  It  has,  however, 
been  proved  by  Sophus  Lie*  that  congruence  is  capable  of 
definition  without  recourse  to  a  new  fundamental  idea.  This 
he  does  by  means  o£  his  theory  of  finite  continuous  groups  (see 
Grotjfs,  Theory  or),  of  which  the  definition  is  possible  in  terms 
of  oar  eaublished  geometrical  ideas,  remembering  that  co- 
ndlnatas  have  already  been  introduced.  The  displacement 
of  a  rigid  body  is  simply  a  mode  of  defining  to  the  senses  a  one- 
one  transformation  ai  all  space  into  itself.  For  at  any  point  of 
qiace  a  partide  may  be  conceived  to  be  [daced,  and  to  be  rigidly 
connected  with  the  rigid  body;  and  thus  there  is  a  d^nite 
corre^Mudence  of  any  point  of  space  with  the  new  point  occupied 
by  the  assodated  pwtide  after  displacement.  Again  two  suc- 

'The  original  idea  (confined  to  this  particular  case)  of  ideal 
points  is  due  to  vob  Staudt  (toe.  cU.). 

*  Ct  CriUqiu,  "  Trans.  AestK."  Sect.  i. 
•Cf.  locat. 

*  Cf.  Ober  die  Grwtdlafen  Her  Geometrie  (Ldpag,  Ber.,  1890); 
and  TTuori*  der  Trmt^firrmattotupuppen  (Leipzig,  1893),  vol.  iiL 


eesdve  disfrfacements  of  a  rigid  body  from  position  A  to  position 
B,  and  from  position  B  to  position  C,  are  the  same  in  effect  as  one 
displacement  from  A  to  C.  But  this  is  the  characteristic  "  group  " 
property.  Thus  the  transformations  of  space  into  itself  defined 
by  displacemmts  of  rigid  bodies  form  a  group. 

Call  this  group  of  transformations  a  congruence-group.  Now 
according  to  lie  a  congruencfr^up  is  detfined  by  the  fdhnring 
characteristics 

X.  A  congru^ce-group  is  a  finite  continuous  group  ol  one-one 
transformations,  containing  the  identical  transformaticm. 

3.  It  is  a  sub-group  of  the  general  projective  group,  ix.  of 
the  group  of  which  any  transformation  converts  idanes  into 
planes,  md  straight  lines  into  strau^t  lines. 

3.  An  infinitedm^  transformation  can  always  be  found  satis- 
fying the  condition  that,  at  least  throughout  a  certain  enclosed 
region,  any  definite  line  and  any  definite  point  on  the  line  are 
latent,  i.e.  correspMid  to  themselves. 

4.  No  infinitesimal  transformation  of  the  group  exists,  such 
that,  at  least  in  the  region  for  which  (3)  holds,  a  straight  line, 
a  point  on  it,  and  a  plane  through  it,  shall  aii  be  latent. 

The  pn^rty  enundated  by  conditions  (3)  and  (4),  taken 
together,  is  named  by  Lie  "  Free  mobility  in  the  infinitesimaL^ 
Lie  proves  the  following  theorems  for  a  {Hrojective  spacer- 

1.  If  the  above  four  conditioiiB  are  only  satisfied  by  a  group 
throughout  part  of  projective  space,  this  part  either  fa)  must  be  the 
region  endoeed  by  a  real  closed  quadric,  or  (0)  must  be  the  whole  of 
the  projective  space  with  the  exception  of  a  single  plane.  In  case 
(a)  the  corresponding  con^ence  group  is  the  continuous  group  for 
which  the  enclosing  quadnc  is  latent ;  and  in  case  (fi)  an  imuinaiy 
conic  (with  a  real  equation)  lying  in  the  latent  plane  is  also  btent, 
and  the  congruence  group  is  the  continuous  group  for  which  the 
plane  and  conic  are  latent.  ^ 

2.  If  the  above  four  conditions  are  satisfied  by  a  group  throughout 
the  whole  of  projective  space,  the  congruence  group  is  the  coiUtnuous 
group  for  mich  sonie  imaginary  quadric  (witii  a  real  equation)  is 
latent. 

By  a  proper  chdce  of  non-hom(»eneous  oo-ordinates  the  equation 
of  any  quaarics  of  the  types  conslaered,  dttter  tn  theorem  i(a>,  or  in 
theorem  2,  can  be  written  in  the  form  l-|-c{x*+y4-«*)~o,  where  c  is 
negative  for  a  real  closed  quadric,  and  positive  for  an  imaginary 
qiudric.  Then  the  general  infinitesimal  transformation  is  defined 
by  the  three  equations: 

dxldt=u--iy-\'»ii-^cx(ux+vy-hwz),) 
dyldt=v-''is+<>'tx+cy(ux+vy+wzi,[  (A) 
Mldt—vt—*»^+*>iy-j'C»(ux+vy-{-w*). ) 
In  the  case  considered  in  theorem  x  (fS),  with  the  prafMr  chi^  of 
coHjrdinates  tiie  three  equatUHis  defining  the  genual  infinitesimal 
transformation  a»: 

dy/(tt-r-"ii-f"ia!,f  (B) 
(i»/d/-w— 'V+'V- ) 
In  this  case  the  latent  plane  is  the  plane  for  which  at  least  one  of 
X,  y,  s  are  infinite,  that  is,  the  plane  o.x+o.>+o.2+a->o;  and  the 
latent  conic  is  the  conic  in  which  the  cone  :i^-f-y*+^»>o  intersects 
the  latent- plane. 

It  follows  from  theorems  i  and  s  that  there  e  not  <me  unique 
congruence-group,  but  an  indefinite  number  of  them.  There  is 
one  congruence-group  corresponding  to  each  dosed  real  quadric, 
one  to  each  imaginary  quadric  with  a  real  equation,  and  one  to 
each  imaginary  conic  in  a  real  plane  and  with  a  r^  equation. 
The  quadric  thus  assodated  with  each  congruence-group  is 
called  the  aisoUttc  for  that  group,  and  in  the  degenerate  case 
of  I  ifi)  the  absolute  is  the  latent  plane  together  with  the  latent 
imaginary  conic.  If  the  absolute  is  real,  the  congruence-group 
is  kyperbdic'y  if  imaginary,  it  is  eUipiic',  if  the  absolute  is  a 
plane  and  imaginary  a>nic,  the  group  is  parabolic.  Metrical 
geometry  is  simply  the  theory  of  the  pr(^>ertifiB  of  somo  particular 
congruence-group  sdected  for  study. 

The  definition  of  distance  is  connected  unth  the  corresponding 
congruence-group  by  two  conadeiations  in  respect  to  a  range  of  five 
points  (Ai,  A.  Pi.  Pi,  Pi),  of  which  Ai  and  A,  are  on  the  absolute. 

Let  {AiPiAtP^  st^nd  for  the  cross  ratio  (as  d^ned  above)  of  the 
range  (AiPiAtPa)*  with  a  umilar  notation  for  the  other  ranges. 
Then 

(1)  log{A.PiA,Pi}+  logiAiPsAO".)  -logfAiPiAJ*,}, 

and 

(2)  ,  if  the  points  Ai,  Aj,  Pi,  Pj  are  transformed  into  A\,  A'l,  P'l,  Vt 
by  any  transformation  of  the  congruence-groui},  (a)  jAiPiAiPi)  <- 
{A'lPiA'iP'it ,  since  the  transformation  is  projective,  and  0^)  A'l,  h't 
are  on  the  absdute  mnce  Ai  and  A)  are  on  it.   Thus  if  we  define 
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the  dietatKre  PiPj  to  be  ilfc  kig  fAiFiA«Pt) ,  where  Ai  and  Ai  are  the 
points  in  which  the  line  PiPs  cuts  the  absolute,  and  k  is  some  con- 
stant, the  two  characteristic  properties  of  distance,  namely,  (l)  the 
addition  of  consecutive  lengths  on  a  straight  line,  and  (2)  the  in- 
variability of  distances  dunng  a  transfmnation  of  the  congruence- 
RFOup,  are  satisfied.  This  is  the  well-known  Caytey-Kiein  projective 
dehmtion '  of  distance,  which  was  elaborated  in  view  of  theaadition 
property  alone,  previously  to  Lie's  discovery  of  the  theory  of  con- 
gruence-groups. For  a  hyperbolic  group  when  Pi  and  Pi  are  In  the 
region  endoeed  by  the  absolute,  logtAiPiA)P))  is  real,  and  therefore 
Jt  must  be  real.  For  an  elliptic  group  Ai  and  As  are  conjugate 
inii^naries,  and  log  {AiPiAiPtj  is  a  pure  imaginary,  and  k  is  chosen 
to  be  <cA,  where  jc  is  real  and  1  =  V 

Similarly  the  angle  between  two  planes,  Pi  and  Pt,  is  defined  to  be 
(i/2()  \og  fyiPikpiiy  where  h  and  h  are  tangent  planes  to  the  absolute 
tfarous^  the  line  The  planes  h  and     are  inu^nary  for  an 

elliptic  group,  and  also  for  an  hyperbolic  group  when  the  planes  Pi 
and  Pt  intersect  at  points  within  the  region  enclosed  hy  the  absolute. 
The  development  of  the  consequences  of  these  metrical  definitions 
is  the  sublet  of  non>EucUdean  geometry. 

The  definitions  for  the  paralx)ltc  case  can  be  acrived  at  as  limits 
of  those  obtained  in  either  of  the  other  two  cases  by  making  k 
ultimately  to  vanish.  It  is  also  obvious  that,  if  Pi  and  P]  be  the 
points  y\t  Zi)  and  (xt,  y%,  Si),  it  follows  from  equations  (B)  above 
that  3Cj)"-f-(yi— ji)'+C«i— 18  unaltered  by  a  congruence 
transformation  and  also  satisfies  the  addition  property  for  coUinear 
distances.  Also  the  previous  definition  of  an  ai^le  can  be  adapted 
to  this  case,  by  making  h  and  /t  to  be  the  tangent  planes  through 
the  line  PiPt  to  the  imaginary  conic.  Similarly  11  Pi  and  Pt  are  inter- 
secting lines,  the  same  definition  of  an  angle  holds,  where  Jt  and  tt 
are  now  the  lines  from  the  point  pipt  to  toe  two  points  where  the 
plane  piPt  cuts  the  inuiginaiy  conic.   These  points  are  in  fact  the 

circular  points  at  infinity  '  on  the  plane.  The  development  of 
the  oinsequences  of  these  definitions  for  the  parabolic  case  gives  the 
(ffdinary  Euclidean  metrical  geometry. 

Thus  the  only  metrical  geometry  for  the  whole  of  {Hrojective 
qnoo  is  of  the  elliptic  type.  But  the  actual  measure-relations 
(though  not  their  general  properties)  difier  according  to  the 
elliptic  congruence-group  selected  for  study.  In  a  dMcriptive 
^lace  a  congruence^toup  should  possess  the  four  chantleristics 
erf  such  a  group  throughout  the  «h<^  of  the  apace.  Then  form 
the  associated  ideal  projective  space.  The  associated  congruence- 
group  for  this  ideal  space  must  satisfy  the  four  conditions 
throughout  the  region  of  the  proper  ideal  points.  Thus  the 
boundary  of  this  region  is  the  absolute.  Accordingly  there  can 
be  no  metrical  geometry  for  the  whole  of  a  descriptive  space 
unless  its  boundary  (in  the  associated  ideal  ^ce)  is  a  closed 
quadric  or  a  plane.  If  the  boundary  is  a  closed  quadric,  there 
is  one  possiUe  congruence-group  of  the  hyperbolic  type.  If 
the  boundary  is  a  plane  (the  plane  at  infinity),  the  possible 
coogruence-gToaps  are  parabolic;  and  there  is  a  congruence- 
group  corresponding  to  each  imaginary  conic  in  this  plane, 
together  with  a  Euclidean  metrical  geometry  ccnresponding  to 
each  such  group.  Owing  to  these  altonatlve  possibUities,  it 
would  appear  to  be  more  accurate  to  say  that  systems  of  quantities 
can  be  found  in  a  space,  rather  than  that  space  is  a  quantity. 

Lie  has  also  deduced'  the  same  results  with  respect  to  con- 
gruence-groups from  another  set  of  definii^  properties,  which 
explicitly  assume  the  existence  of  a  quantitative  relation  (the 
distance)  between  any  two  points,  which  is  invariant  for  any 
transformation  of  the  congruence~^up.' 

The  above  results,  in  respect  to  congruence  and  metrical 
geometry,  conad«ed  in  relation  to  existent  space,  have  led  to  the 
doctrine*  that  it  is  intrinsically  unmeaning  to  ask  which  system 
of  metrical  geometry  is  true  of  the  phy^cal  wwld.  Any  one  of 
these  systems  can  be  i^>plied,  and  in  an  indefinite  number  of  ways. 
The  only  question  before  us  is  one  of  convenience  in  respect  to 
simplicity  of  statement  of  the  physical  laws.  This  point  of  view 
seems  to  neglect  the  consideration  that  science  is  to  be  relevant 
to  the  definite  perceiving  minds  of  men;  and  that  (neglecting 
the  ambiguity  introduced  by  the  invariable  slight  inexactness 
of  obsa'vatlon  which  is  not  relevant  to  this  special  doctrine) 

*  Cf.  A.  Cayley,  "  A  Sixth  Memoir  on  Quantics,"  Trans.  Roy.  Soc., 
i859>  and  CoU.  Papers,  voU  ii.;  and  F.  Klein,  Math.  Atm.  vol.  iv., 
1871. 

*  Cf.  he.  cit. 

'  For  similar  deductions  from  a  third  set  of  axioms,  suggested  in 
essence  by  Peano,  Riv.  mat.  vol.  iv.  he.  cit.  cf.  Whiteh^d,  Desc. 
Geom.  lac.  eit. 

*  Cf.  H.  Poincar^,  La  Science  et  Vhypothkte,  ch.  iiL 


m  have,  in  fact,  presented  to  our  senses  a  definite  set  of  traaa- 
formatiocs  forming  a  congruence-group,  resulting  in  a  set  (rf 
measure  relations  which  are  in  no  respect  arbitrary.  Accordingly 
our  scientific  laws  a^e  to  be  stated  relevantly  to  that  particular 
congruence-group.  Thus  the  investigation  c&  the  type  (ellq>tic, 
hyperbolic  or  parabolic)  <tf  this  special  congruence-group  is  a 
perfectly  definite  problem,  to  be  decided  by  experiment.  The 
consideration  of  experiments  ad^ted  to  this  object  reqinres  some 
devdit^mient  of  mm-Eudidean  geometry  ^ee  secticm  VI., 
Non^Eudidean  Gemetry),  But  if  the  doctrine  means  liiat, 
assuming  some  sort  of  objective  reality  for  the  material  universe, 
beings  can  be  imagined,  to  whom  eiiher  all  congruence-groups 
are  equally  imp(n:tant,i7r  some  other  congruence-grot^>  is  specially 
important,  the  doctrine  appears  to  be  an  immediate  deduction 
from  the  mathematical  facts.  Assuming  a  definite  congruence- 
group,  the  investigation  of  surfaces  (or  three-dimensional  lod 
in  space  of  foiur  dimensions)  with  geodesic  geometries  of  the  form 
of  metrical  geometries  of  other  types  of  congnience-groiq)s  forms 
an  important  chapter  of  non-£ucUdean  geometry.  Arising 
from  this  investigation  there  is  a  viddy-^read  faUat^,  which 
has  found  its  way  into  many  philos<^hic  writings,  namely,  that 
the  possibility  of  the  geometry  of  existent  three-dimensional 
space  being  other  than  Euclidean  depends  on  the  physical 
existence  of  Euclidean  space  of  four  or  more  dimensions.  The 
foregoing  exposition  shows  the  baselessness  oi  this  idea. 

Bibliography. — For  an  account  of  the  invesdgations  on  the 
axioms  of  geometry  during  the  Greek  period,  see  M.  Cantor,  Vor- 
hsungen  wer  die  Ceschichie  der  Mathemaiik,  Bd.  i.  and  iii.;  T.  V. 
Heath.  The  Thirteen  Books  of  Euclid's  dements,  a  New  TrtmdaUoH 
from  the  Greek,  with  Introductory  Essays  and  CommaUary,  Historical, 
Critical,  and  Explanatory  (Cambridge,  1 908)~this  work  is  the  standard 
source  of  information:  W.  B.  Frankland,  Euclid,  Book  I.,  -with  a 
Commentary  (Cambridge,  1905) — the  commentary  contains  copious 
extracts  from  the  ancient  commentators.  The  next  period  of  really 
substantive  iinportance  is  that  of  the  i8th  century.  The  lading 
authors  are:  G.  Saccheri,  S.J.,  Evdides  ab  omni  naevo  vindicatus 
(Milan,  1733).  Saccheri  was  an  Italian  Jesuit  who  unconsciously 
discovered  non-Euclidean  geometry  in  the  course  of  his  efforts  to 
prove  its  impossibility.  S-  H.  Lambert,  Tkeorie  der  PardUeliinien 
(1766);  A.  M.  hez^oATt,  EUments  de  giomitrie  (1794).  An  adequate 
account  of  the  above  authors  is  given  by  P.  StSckel  and  F.  Engel, 
Die  Theorie  der  Parailellinien  von  Euklid  bis  auf  Gauss  (Leipzig, 
189s).  Thenextperiodof  time  (roughly  from  1800  to  1870)  contaira 
two  streams  of  thought,  both  of  which  are  essential  to  the  modern 
analysis  of  the  subject.  The  first  stream  is  that  which  produced  the 
discovery  and  investigation  of  non-Euclidean  geometries,  the  second 
stream  is  that  which  has  produced  the  geometry  of  position,  com- 
prising both  projective  ana  descriptive  geometry  not  very  accurately 
discriminated.  The  leading  authors  on  non-Eudidean  geometry 
are  K.  F.  Gauss,  in  private  lettMS  to  Schumacher,  cf.  Stlckel  and 
Engel,  he.  cit. ;  N.  Lobatchewsky,  rector  of  the  university  of  Kazan, 
to  whom  the  honour  of  the  effective  discovery  of  non-Eucltdean 
^metry  must  be  asagned.  His  first  publication  was  at  Kazan 
in  1826.  His  various  memoirs  have  been  re-edited  by  Ea^; 
cf.  Urkunden  zur  Geschichte  der  nickteuklidischen  Geometrie  by 
StSckel  and  Engel,  vol.  i.  "Lobatchewsky."  J.  Bolyai  discovered 
non-Euclidean  geometry  apparently  in  independence  of  Lobat- 
chew^.  His  memoir  was  publ^hed  in  1831  as  an  appendix  to  a 
work  by  his  father  W.  BoLyai,  Tentamen  juventutem.  .  .  .  This 
memoir  has  been  separately  edited  by  J.  Fnacnau(,Abs^uteGtometrie 
nach  J.  Bolyai  (Leipzig,  1872);  B.  Riemann,  Vber  die  Hypothesen, 
wekke  der  Geometrie  su  Grunde  liegen  (1854);  cf.  Gesamte  Werke,  a 
transUtion  in  Tke  CaUecled  Papers  of  W.  K.  Cliffonl.  This  is  a 
fundamental  memoir  on  the  subject  and  must  rank  with  the  work  of 
Lobatchewsky.  Riemann  discovered  elliptic  metrical  geometry, 
and  Lolntchewsky  hvperbolic  geometry.  A  full  account  of  Rie- 
mann's  ideas,  with  the  subsequent  developments  due  to  Clifford, 
F.  Klein  and  W.  KilHne,  will  be  found  in  The  Boston  CoUoquiumfor 
IQ03  (New  York,  article  "  Fonns  of  Non-Euclidean  Space," 

by  F.  S.  Woods.  A.  Caylev, /oc.  ci/.  (1859),  and  F.  Klein,  "  Cberdie 
sogenannte  nichteuklidische  Geometrie,'  Math.  Annal.  vols.  iv. 
and  vi.  (1871  and  1872),  between  them  elaborated  the  projective 
theory  of  distance;  H.  Helmholtz,  "  tJber  die  that^hlichen 
Grundlagcn  der  Geometrie  "  (1866),  and  "  Ober  die  Thatsacfaen,  die 
der  Geometrie  zu  Grunde  liegen"  (1868),  both  in  his  WissenschafUicke 
Abhandlungen,  vol.  ii.,  and  S.  Lie,  he.  cit.  (1890  and  1893),  between 
them  elaborated  the  group  theory  of  congruen<%. 

The  numberless  works  which  nave  been  written  to  suggest  equi- 
valent alternatives  to  Euclid's  parallel  axioms  may  be  neglected  as 
bdng  of  trivial  importance,  though  many  of  them  are  marvels  of 
geometric  ingenuity. 

The  second  stream  oC  thought  confined  itself  vithia  the  circle  of 
ideas  of  Euclidean  geometry.   Its  ori^n  was  mainly  due  to  a 
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■of  great  French  mathematidans,  for  example,  G.  M<»iige,  I 
GfemUtrie  descriptive  (1800);  J.  V.  Poncelet,  TraM  des  proprietis 
projeclives  des  Mures  (1822);  M.  Chasles,  Apergu  historique  «*r 
Vorigine  et  le  d^Ddoppement  des  mitkodes  en  giomitrie  (Bruxelles,  1837), 
and  Traits  de  getmetrie  sup6rieure  (Paris,  1852) ;  and  many  others. 
But  the  works  which  have  oeen,  and  are  still,  of  dedshre  influence  on 
thought  as  a  store-house  of  ideas  relevant  to  the  foundations  of 
geometry  are  K.  G.  C.  von  Staudt's  two  works,  Geometrie  der  Lage 
(NOmberg,  1847) ;  and  Beitrdgewr  Geometrie  der  Lage  (Nttmberg, 
l8«g,  3rd  ed.  i860).  . 

The  final  period  is  characterized  br  the  successful  production  of 
exact  systems  of  axioms,  and  by  the  final  solutioq  of  problems 
which  have  occupied  mathematicians  for  two  thousand  years.  The 
successful  analysis  of  the  ideas  involved  in  serial  continuity  is  due  to 
R.  Dedekind,  SteHgkeit  und  vroHimaie  Zahlen  (1873),  and  to  G. 
Cantor,  Grwulagfin  einer  aU^meinen  Mamugfaii^keitdBlm  (Leip^, 
1883),  and  Acta  math.  vol.  2. 

Complete  systems  of  axioms  have  been  stated  by  M.  Pasch,  loc. 
cit.;  G.  Peano,  loc.  cit.;  M.  Pieri,  Icc.  cit.;  B.  Russell,  Principles  of 
Matkematics ;  O.  Veblen,  loc.  cit. ;  and  by  G.  Veronese  in  his  treatise, 
Fondomenti  di  geometria  (Padua,  1891 :  German  transL  by  A.  Schepp, 
GriHMbd»  ^  WffiefrM,  L«ipag,  i694)*  Moat  of  the  leading  memoirs 
OD  special  questions  involved  have  been  cited  in  the  text ;  in  addition 
there  may  be  mentioned  M.  Pieri,  "  Nuovi  principii  di  geometria 

frojettiva  complessa,"  Trans.  Aecad.  R.  d.  Sd.  (Turin.  i?°5): 
:.  H.  Moore,  On  the  Projective  Axioms  of  Geometry,'*  Trans. 
Amer.  Math.  Soc..  190a;  O.  Veblen  and  W.  H.  Bussey,  "Finite 
Projective  Geometries,"  Trans.  Amer.  Math.  Soc.,  1905;  A.  B. 
Kempe,  "  On  the  Relation  between  the  Lorical  Theory  «  Classes 
and  the  Geometrical  Theory  of  Points,"  Proc.  tond.  Mafft.  Soc., 
1890;  J.  Royce,  "  The  Relation  of  the  Principles  of  L(Wic  to  the 
Foundations  of  Geometry,"  Trans,  of  Amo'.  Math.  She.,  1905; 
A.  Schoenflies,  "  Ober  die  MOelichkeit  einer  projectiven  Geometne 
t>ei  transfiniter  (nichtarchimeoischer)  Massbestmimung,"  Deutsch. 
M,-V.  Jahresb.,  1906. 

For  general  expositions  of  the  bearings  of  the  above  investiga- 
tions, cf .  Hon.  Bertrand  Russell,  loc.  cit. ;  L.  Couturat,  Les  Principes 
des  matiUmaliques  (Paris,  1905);  H.  Prancar^,  loc.  cit.;  Russell 
and  Whitehead,  Prmcipia  matMmaHca  (Cambridge,  Univ.  Press). 
The  philosophers  whose  views  on  space  and  geometric  truth  de- 
serve espedal  study  are  Descartes,  Lobnitz,  Hume,  Kant  and  J.  S. 
Mill.  (A.  N.  W.) 

GBOPONICI,^  or  Scriptores  ret  rmticM,  the  Greek  aaid  Roman 
writers  on  husbandry  and  agriculture.  On  the  whole  the  Greeks 
paid  less  attention  than  the  Romans  to  the  scientific  study  of 
these  subjects,  which  in  classical  times  they  regarded  as  a  branch 
of  economics.  Thus  Xenopfaon's  Oeconomicus  (see  also  Uemo- 
roMlM,  ii.  4)  contains  a  euiogy  of  agriculture  and  its  beneficial 
ethical  effects,  and  much  informaticmis  to  be  found  in  the  writings 
of  Aristotle  and  his  pupil  Theophrastus.  About  the  same  time 
as  Xenopbon,  the  philosopher  Democritus  of  Abdera  wrote  a 
treatise  Utpl  retapyLas,  frequently  quoted  and  much  used  by 
the  later  compilers  of  Geoponica  (agricultural  treatises).  Greater 
attention  was  given  to  the  subject  in  the  Alexandrian  period; 
a  long  list  of  names  is  given  by  Varro  and  Columella,  amongst 
them  Hiero  II.  and  Attalus  III.  Philometor.  Later,  Cassius 
Dionysius  of  Utica  translated  and  abridged  the  great  work  of 
the  Carthaginian  Mago,  which  was  still  further  condensed  by 
Di<^hanes  of  Nicaea  in  Bithynia  for  the  use  of  King  D^tarus. 
From  these  and  similar  works  Cassiamis  Bassus  (g.v.)  con^iled 
his  Geoponica.  Mention  may  also  be  made  of  a  little  worii. 
JltpX  Vmpyucuiv  by  Michael  Psellus  (printed  in  Boissonade, 
Anecdota  Graeca,  i-). 

The  Romans,  aware  of  the  necessity  of  maintuning  a  numerous 
and  thriving  order  of  agriculturists,  from  very  early  times 
endeavoured  to  instil  into  their  coimtrymen  both  a  theoretical 
and  a  practical  knowledge  of  the  subject.  The  occupation  of 
the  farmer  was  r^arded  as  next  in  importance  to  that  of  the 
s<ddier,  and  distinguished  Romans  did  not  disdain  to  pracrise 
it.  In  furtherance  of  this  object,  the  great  work  of  Mago  was 
translated  into  Latin  by  ord^  the  senate,  and  the  elder  Cato 
wrote  his  De  agri  cuUwa  (extant  in  a  very  corrupt  state),  a 
simple  record  in  homely  language  of  the  rules  observed  by  the  old 
Roman  landed  proprietors  rather  than  a  theoretical  treatise. 
He  was  followed  by  the  two  Sasernae  (father  and  son)  and  Gnaeus 
Tremeilius  Scrota,  whose  works  are  lost.  The  learned  Marcus 
Terentius  Varro  of  Reate,  when  eighty  years  of  age,  omiposed 
his  Jtrnm  rusticarumt  Hbri  tns,  dealing  with  agriculttire,  the 

'The  latiidsed  form  of  a  non-eiisteitt  TmwtKol,  used  for 
convenience. 


rearingof  cattle,  and  the  l»eeding  of  fishes.  He  was  the  Snt  to 

systematize  what  had  been  written  on  the  subject,  and  supi^e- 
mented  the  labours  of  others  by  practical  experience  gained 
during  his  travels.  In  the  Augustan  age  Julius  Hyginus  wrote 
on  farming  and  bee-keeping,  Sabinus  Tiro  on  horriculture,  and 
during  the  early  empire  Julius  Graednus  and  Jtdius  Atticus  on 
the  culture  of  vines,  and  Cornelius  Celsus  (best  known  for  hb 
De  medicina)  on  farming.  The  chief  work  of  the  kind,  however, 
is  that  of  Lucius  Junius  Modeiatus  Columella  (q.v.}.  About  the 
middle  of  the  and  century  the  two  Quintilii,  natives  of  Troja, 
wrote  on  the  subject  in  Greek.  It  is  remarkable  that  Columella's 
work  exercised  less  influence  in  Rome  and  Italy  than  in  southern 
Gaul  and  Spain,  whore  agriculture  became  one  of  the  principal 
subjects  of  instruction  in  the  superior  educational  cstaMishments 
that  were  springing  up  in  those  coimtries.  One  result  of  this  was 
the  preparation  of  manuals  of  a  popular  Itind  for  use  in  the  schools. 
In  the  3rd  century  Gaj^us^Maitialis  of  Mauretania  compiled 
a  Geoponica  in  which  medicai~b^^y  and  the  veterinary  art 
were  included.  The  De  re  rustica  of  Falladius  (4th  centiuy),  in 
fourteen  books,  which  is  almost  entirely  borrowed  from  Coltimdla, 
is  greatly  inferior  in  style  and  knowledge  of  the  subject.  It  is  a 
kind  of  farmer's  calendar,  in  which  the  different  rural  occupations 
are  arranged  in  order  of  the  months.  The  fourteenth  book 
(on  forestry)  is  written  in  elegiacs  (85  distichs).  The  whole  of 
PaUadiuB  and  considerablfi  foagments  of  Martialis  aro  extant. 

The  best  edition  of  the  Scriptores  rai  ruslieae  is  by  J.  G.  Schneider 
(1754-1797),  and  the  whole  subject  is  exhaustively '  treated  by 
A.  Magerstedt,  BUder  aus  der  r&mischen  Landvtirtschaft  (185&- 
1863);  see  also  Teuflel-Schwabe,  Hist,  of  Roman  Literature,  34; 
C.  F.  Bfthr  in  Ersch  and  Gruber's  AUgememe  Bncykhpadie. 

6B(HIGE,  SAINT  (d.  303),  the  patron  saint  of  England,  Aragon 
and  Portugal.  According  to  the  legend  given  by  Metapfarastes 
the  Byzantine'  hagiologist,  and  substuitially  repeated  in  the 
Roman  Acta  sanctorum  and  in  the  Spanish  breviary,  he  was  bom 
in  C^^Midoda  of  noble  Christian  parents,  from  vbom  he  received 
a  careful  religiouB  traimng.  Other  accounts  place  his  birth  at 
Lydda,  but  [wes^ve  fab  C^ipadodan  parentage.  Having  on- 
braced  the  profession  of  a  soldier,  he  rapidly  rose  under  Dio- 
cletian to  high  military  rank.  In  Persian  Armenia  he  organized 
and  energized  the  Christian  community  at  Urmi  (Urumiah), 
and  even  visited  Britain  on  an  imperial  racpeditlon.  Whm 
Diocletian  had  begun  to  manifest  a  pronounced  hostility  towards 
Christianity,  George  sought  a  personal  interview  with  him,  in 
which  he  made  deliberate  {Mofession  of  his  faith,  and,  earnestly 
remonstrating  against  the  persecution  which  had  be^j^un,  resigned 
his  commission.  He  was  immediately  laid  under  arrest,  and 
after  various  tortures,  finally  put  to  death  at  Nicomedia(his  body 
being  afterwards  taken  to  Lydda)  on  the  33rd  of  April  303.  His 
festival  is  observed  on  that  anniversary  by  the  entire  Roman 
Catholic  Church  as  a  semi-duE^,  and  by  the  Spanish  Catludics 
as  a  duplex  of  the  first  class  with  an  octave.  Hie  day  is  also 
celebrated  as  a  principal  feast  in  the  Orthodox  Eastern  Church, 
where  the  saint  is  distinguished  by  the  tides  pieytiS^tiapTvp  and 
Tpoiraioijtdpos. 

The  historical  basis  of  the  tradition  is  particularly  tHisound, 
there  being  two  claimants  to  the  name  and  honour.  Eusebius, 
Hist.  eccl.  viii.  5,  writes:  "  Immediately  on  the  promulgation 
of  the  edict  (of  Diocletian)  a  certain  man  (tf  no  mean  origin,  but 
highly  esteemed  for  his  temporal  dignities,  as  soon  as  the  decree 
was  published  against  Uie  churches  in  Nicomedia,  stimulated 
by  a  divine  zeal  and  excited  by  an  ardent  faith,  took  it  as  it  was 
openly  placed  and  posted  up  for  public  inspection,  and  tore  it 
to  shreds  as  a  most  profane  and  wicked  act.  This,  too,  was 
done  when  the  two  Caesars  were  in  tiie  dty,  the  first  of  whom 
was  the  eldest  and  chief  of  all  and  the  other  held  fourth  grade  of 
the  imperial  dignity  after  him.-  But  this  man,  as  the  first  that 
was  distinguished  there  in  this  manner,  after  enduring  what 
was  likely  to  follow  an  act  so  daring,  preserved  his  mind,  calm 
and  serene,  until  the  moment  when  his  spirit  fled."  Rivalling 
this  anonymous  martyr,  who  is  often  supposed  to  have 
been  St  George,  is  an  earlier  martyr  briefly  mentioned  in  the 
Chronicon  Pascak:  "  In  the  year  335  of  the  Ascension  of  our 
Lord  a  persecution  (rf  the  Chri^via  took  pbu»,  and  many 
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suffered  mftrtyrdom,  among  wbon  abo  the  Hoty  George  was 

martyred." 

Two  Syrian  church  inscriptions  bearing  the  name,  one  at  Ezr'a 
and  the  other  at  Shaka,  found  by  Burckhardt  and  Porter,  and 
discussed  by  J.  H<^  in  the  Trantactums  of  the  Royal  LMerary 
Society,  may  with  some  probability  be  assigned  to  the  middle 
of  the  4th  century.  Calvin  impugned  the  saint's  existence 
altogether,  and  Edward  Reynolds  (i  599-1676)  ,bish(^  of  Norwich, 
like  Edward  Gibbon  a  century  later,  made  him  one  with  George 
of  Laodicea,  called  "  the  Cappododan/'  the  Arian  bishop  irf 
Alenndria  (aee  George  or  Laodxcea).  ■ 

Modem  criticism,  iriiile  rejecting  this  idoitlficatim,  is  not 
unwilling  to  accept  the  main  fact  that  an  <^icer  named  Georgios, 
of  high  rank  in  the  army,  suffered  martyrdom  probably  under 
Diocletian.  In  the  canon  of  Pope  Gdasius  (494)  George  is 
mentioned  in  a  list  of  those  "  whose  names  are  justly  reverenced 
among  men,  but  whose  acta  are  known  only  to  God,"  a  statement 
which  implies  that  legends  had  already  grown  up  around  his 
name.  The  caution  of  Gelasius  was  not  long  presoved;  Gregory 
of  Tours,  for  example,  asserts  that  the  saint's  relics  actually 
existed  in  the  Frendb  village  of  Le  Maine,  where  many  miracles 
were  wrought  by  means  of  them;  and  Bede,  while  still  explaining 
that  the  Gesta  GeorgU  are  reckoned  apocryphal,  commits  himself 
to  the  statement  that  the  martjr  was  beheaded  under  Dadan, 
king  of  Persia,  whose  wife  Alexandra,  however,  adhered  to  die 
Christian  faith.  Hie  great  fame  of  George,  idw  is  reverenced 
alike  by  Eastern  and  Western  Christendom  and  by  Mahom- 
medans,  is  due  to  many  causes.  He  was  martyred  on  the  eve 
of  the  triumph  tA,  Christianity,  his  shrine  was  reared  near  the 
scene  of  a  great  Greek  legend  (Perseus  and  Andromeda),  and 
his  relics  when  removed  from  Lydda,  where  many  pilgrims  had 
visited  them,  to  Zorava  in  the  Hauran  served  to  impress  his  fame 
not  only  on  the  Syrian  population,  but  on  their  Moslem  con- 
querors, and  again  on  the  Crusaders,  irix>  in  grateful  memory 
ti  the  saint's  intervention  on  their  behalf  at  Antioch  built  a  new 
catlwdr^  at  Lydda  to  take  the  place  of  the  church  destroyed 
by  the  Saracens.  This  cathednl  was  in  turn  destroyed  by 
Saladin. 

The  connoion  of  St  George  with  a  dragon,  familiar  since  the 
Golden  Legend  oi  Jacobus  de  Voragine,  can  be  traced  to  the 
close  of  the  6th  century.  At  Arsuf  or  Joppa — neither  of  them 
far  from  Lydda — Perseus  had  slain  the  sea-monster  that 
threatened  the  virgin  Andromeda,  and  George,  like  many  another 
Christian  saint,  entered  into  the  inheritance  of  veneration  pre- 
vious^ enjoyed  1^  a  pagan  hero.'  The  expldt  thus  attaches 
kseLf  to  the  very  ccnnmon  Aryan  myth  of  the  sun-god  as  the 
conqueror  of  the  powus  of  darkness. 

The  popularity  of  St  George  in  En^and  has  never  reached 
the  height  attained  by  St  Andrew  in  Scotland,  St  David  in  Wales 
w  St  Patrick  in  Irdand.  The  otoncil  of  Oxford  in  izaa  ordered 
that  his  feast  should  be  kept  as  a  national  festival;  but  it  was 
not  until  the  time  of  Edward  IIL  that  he  was  made  patnm  of 
the  kingdom.  The  r^ublics  Genoa  and  Venice  were  also 
under  his  protection. 

See  P.  Heylin,  The  History  of . . .  S.  George  of  Cappadocia  (1631); 
S.  Baring*doutd,  Curious  Myths  of  the  MidMe  Ages;  Fr.  Gdrres, 
"  Der  Ritter  St  Georg  in  der  deschichte,  Legende  und  Kunst  "  {Zeit- 
sckriftf&r  wissenscMafUiche  The^g^,  xxx.,  1887,  Heft  i.);  E.  A.  W. 
Budge.  The  Martyrdom  and  MiracUs  of  St  George  of  Cappadocia: 
the  Coptic  texts  edited  with  an  Ei^Iish  translation  (1886) :  Bolland, 
Acta  SancU,  ill.  101;  E.  O.  Gordon,  Saint  George  (1907);  M.  H. 
BuUey,  St  George  for  Merrie  Eu^and  (1908). 

•G.A.Smith  {Hist.Geog,  of  Holy  Land,  p.  164)  points  out  another 
coincidence.  "  The  Mahommedans  who  usually  identify  St  George 
with  the  proc^iet  EUjah,  at  Lydda  confound  bis  legend  with  one 
about  Chnst  himself.  Their  name  for  Antichrist  is  Etaijjal,  and  they 
have  a  tradition  that  Jesus  will  slay  Antichrist  by  thegate  (A  Lydda. 
The  notion  sprang  from  an  ancient  bas-relid  of  George  and  the 
Dragon  on  the  Lydda  church.  But  Dajjal  may  be  derrved,  by  a 
very  common  contusion  between  n  and  1,  from  Dagon,  whose  name 
two  neighbouring  viUaees  bear  to  this  day,  white  one  of  the  gates  of 
Lydda  used  to  be  callra  the  Gate  of  Dagon.  It  is  a  curious  process 
by  which  the  monster  that  symbolized  heathenism  conquered  by 
Christianity  has  been  evolved  out  of  the  first  great  rival  of  the  God  of 
Isnel. 


BBOBttB  I.  [Geoige  Louis}  (x66o-x7S7),  king  of  Great  Britain 
and  Irdand,  bom  in  x66o,  was  heir  through  his  father  Ernest 
Augustus  to  the  hereditary  lay  bishopric  of  OsnabrQck,  and  to 
the  duchy  of  Calenberg,  which  formed  one  portion  of  the  Hano- 
verian possessions  of  the  house  of  Brunswick,  whilst  he  secured 
the  reversion  of  the  other  portion,  the  duchy  of  Cellc  or  Zell, 
by  his  marriage  (1682)  with  the  heiress,  his  cousin  Sophia 
Dorothea.  Tlie  marriage  was  not  a  happy  <me.  Hie  morab 
of  German  courts  in  the  end  of  the  17th  century  took  their  tone 
from  the  qilendid  profligacy  of  Versailles.  It  became  the 
f  adiiMt  for  a  prince  to  amuse  himsdf  wiUi  a  mistress  er  man 
frequently  with  many  mistresses  simultaneously,  and  he  wai 
often  ccmtent  that  the  mistresses  whom  be  favwrnA  should  bo 
neither  beautiful  nor  witty.  George  Louis  followed  the  usual 
course.  Count  Ktinigsmark — a  handsome  adventurer — seized 
the  opportunity  of  paying  court  to  the  deserted  wife.  Conjugal 
inhddity  was  held  at  Hanover  to  be  a  privilege  of  the  male  sex. 
Count  KOnigsmark  was  assassinated.  Sophia  Dorothea  was 
divorce!  in  1694,  and  remained  in  sedusion  till  her  death  In 
1726.  When  George  IV.,  her  descendant  in  the  fourth  genera- 
tion, attempted  in  Eng^nd  to  call  his  wife  to  account  for  sins  at 
which  he  was  himself  notoriously  guilty,  free-spoken  public 
opinion  reprobated  the  oSbdxx  in  no  measured  terms.  But  in 
the  Germany  ai  the  X7th  cmtury  all  free-^idLen  puUic  0|rilkioa 
had  been  crushed  oat  by  the  misery  of  the  Thirty  Yosts'  War, 
and  it  was  undostood  that  princes  woe  to  arrange  their  draiestfe 
life  according  to  their  own  pleasure. 

The  prince's  father  did  much  to  raise  the  dignity  of  his  family. 
By  sending  help  to  the  emperor  when  he  was  struggling  against 
the  French  and  the  Tories,  he  obtained  the  grant  of  a  ninth 
electorate  in  1693.  His  marriage  with  Sophia,  the  youngest 
daughter  of  Elizabeth  the  daughter  of  James  I.  oi  England, 
was  not  one  which  at  first  seemed  likely  to  confn'  any  prospect 
of  advancement  to  his  family.  But  thougli  there  were  many 
persons  ^tboae  birth  gave  them  better  daims  than  she  had  to  the 
English  crown,  she  found  heisdf,  upm  the  death  ot  the  duke  d 
Gloucester,  the  next  Protestant  hdr  after  Anne.  Hie  Act  of 
Settlement  in  1701  secured  the  inheritance  to  herself  and  her 
descendants.  Being  old  and  unambitious  she  rather  permitted 
herself  to  be  burthened  with  the  honour  than  thrust  herself 
forward  to  meet  it.  Her  son  George  took  a  deeper  interest  in 
the  matter.  In  his  youth  he  had  fought  with  determined  courage 
in  the  wars  of  William  III.  Succeeding  to  the  electorate  on  his 
father's  death  in  1698,  he  had  sent  a  welcome  reinforcement 
of  Hanoverians  to  fight  under  Marlborough  at  Blenhnm.  With 
prudent  persistence  he  attached  himself  closely  to  the  Whigs 
and  to  Mariborough,  refusing  Tory  offers  of  an  independent 
command,  and  receiving  in  return  for  his  fidelity  a  guarantee  1^ 
the  Dutch  of  his  succession  to  England  in  the  Barrier  treaty  oi 
X709.  In  1714  when  Anne  was  growing  old,  and  Bolingbroke 
and  the  more  reckless  Tories  were  coquetting  with  the  son  of 
James  II.,  the  Whigs  invited  George's  eldest  son,  who  was  duke 
of  Cambridge,  to  visit  England  in  order  to  be  on  the  spot  in  case 
of  need.  Neither  the  elector  nor  his  mother  approved  of  a  step 
which  was  likely  to  alienate  the  queen,  and  which  was  specially 
distasteful  to  himself,  as  he  was  on  very  bad  terms  with  his  son. 
Yet  they  did  not  set  themselves  against  the  strong  wish  of  the 
party  to  which  they  looked  for  support,  and  it  is  possible  that 
troubles  wotdd  have  arisen  from  any  attempt  to  carry  out  the 
plan,  if  the  deaths,  first  of  the  electress  (May  28)  and  then  of  the 
queen  (August  i,  1714),  had  not  laid  open  Geovge's  way  to  the 
succession  without  further  effort  oi  his  own. 

In  some  respects  the  position  of  the  new  king  was  not  unlike 
that  of  William  IIL  a  quarter  of  a  century  before.  Both 
sovereigns  were  foreigners,  with  little  knowledge  of  English 
politics  and  little  interest  in  En^h  legislation.  Both  sovereigns 
arrived  at  a  time  when  party  spirit  had  been  running  high,  and 
when  the  task  before  the  ruler  was  to  still  the  waves  of  contention. 
In  spite  of  the  difference  between  an  intellectually  great  man 
and  an  intellectually  small  one,  in  spite  too  of  the  difference 
between  the  king  who  began  by  choosing  his  ministers  from 
both  parties  and  the  king  who  persisted  in  cboonng  his  ministeis 
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fxom  only  one,  the  woi^  of  pacification  waa  acxomplisfaed  by 
George  even  more  thonmgbly  than  by  William.  • 

George  I.  was  fortunate  in  arriving  in  England  when  a  great 
military  strug^e  had  come  to  an  end.  He  had  therefore  no 
reason  to  call  upon  the  nation  to  make  great  sacrifices.  All 
that  he  wanted  was  to  secure  lor  himsdf  and  his  family  a  high 
position  which  he  hardly  knew  how  to  occupy,  to  fill  the  pockets 
of  his  German  attendants  and  his  German  mistresses,  to  get 
away  as  of tm  as  possible  from  the  uncongenial  islanders  whose 
language  he  was  unable  to  speak,  and  to  use  the  strength  of 
England  to  obtain  petty  advantages  for  his  German  principality. 
In  order  to  do  this  he  attached  himself  entirely  to  the  Wldg 
party,  though  he  refused  to  place  himsdf  at  the  disposal  of  its 
leaders.  He  gave  his  coi^dence,  not  to  Someis  and  Whartim 
and  Marlborough,  but  to  Stanhope  and  Townshend,  the  states- 
men of  the  second  rank.  At  6xst  he  seemed  to  be  playing  a 
dangerous  game.  The  Tories, whom  he  rejected.were  numerically 
superior  to  their  adversaries,  and  were  strong  in  the  support 
of  the  country  gentlemen  and  the  coimtry  clergy.  The  strength 
of  the  Whigs  lay  in  the  towns  and  in  the  higher  aristocracy. 
Below  both  parties  lay  the  mass  of  the  nation,  which  cared 
nothing  for  politics  except  in  ^>ecial  seasons  of  excitement, 
and  which  a^ed  only  to  be  let  alone.  In  17x5  a  Jacobite  in- 
surrection in  the  north,  supported  by  the  appearance  of  the 
Pretender,  the  son  of  James  H.,  in  Scotland,  was  suppressed, 
and  its  supi»esaion  not  only  gave  to  the  ^nremment  a  diaiacter 
oi  statrility,  but  displayed  its  adversaries  in  an  unfavourable 
light  as  the  disturbers  of  the  peace. 

Even  this  advantage,  however,  would  have  been  thrown 
away  if  the  Whigs  in  power  had  continued  to  be  animated  by 
violent  party  spirit.  What  really  happened  was  that  the  Tory 
leaders  were  excluded  from  office,  but  that  the  principles  and 
foejudices  of  the  Tories  were  admitted  to  their  fidl  weight  in  the 
policy  of  the  government.  The  natural  result  followed.  The 
leaders  to  whom  no  regard  was  paid  continued  in  opposition. 
The  rank  and  file,  who  would  personally  have  gained  nothing 
by  a  party  victory,  were  rondliated  into  qinesoence. 

This  minting  of  two  poUdes  was  conqncuous  both  in  the 
foreign  and  the  domestic  actions  ci  the  reign.  In  the  days  of 
Queen  Anne  the  Whig  party  had  advocated  the  continuance 

war  with  a  view  to  the  complete  humiliation  of  the  king  of 
France,  whom  they  feared  as  the  protector  of  the  Pretender, 
and  in  whose  family  connexion  with  the  king  of  Spain  they  saw 
a  danger  for  England.  The  Tory  party,  on  the  other  hand,  had 
been  the  authors  of  the  peace  of  Utrecht,  and  held  that  France 
was  sufficiently  depressed.  A  fortunate  concurrence  of  circum- 
stances enabled  George's  ministers,  by  an  alliance  with  the 
regent  of  France,  the  duke  of  Orleans,  to  pursue  at  the  same  time 
the  Whig  policy  of  separating  Frante  from  Spain  and  from  the 
cause  of  the  Pretender,  and  the  Tory  policy  cf  the  maintenance 
of  a  good  understanding  with  their  neighbour  across  the  Chumel. 
The  same  eclecticism  was  discernible  in  the  proceedings  of  the 
home  government.  The  Whigs  were  conciliated  by  the  lepeal 
of  the  Schism  Act  and  the  Occaaonal  Conformity  Act,  whibt 
the  Tories  were  conciliated  by  the  maintenance  of  the  Test  Act 
in  all  its  vigour.  The  satisfaction  of  the  masses  was  increased 
by  the  general  well-being  of  the  nation. 

Very  little  of  all  that  was  thus  accomplished  was  directly 
owing  to  George  I.  The  policy  of  the  reign  is  the  policy  of  ids 
ministers.  Stanhope  and  Townshend  from  1714  to  1717  were 
mainly  occupied  with  the  defence  of  the  Hanoverian  settlement. 
After  the  dismissal  of  the  latter  in  1717,  Stanhope  in  conjunction 
with  Sunderland  took  up  a  more  decided  Whig  policy.  The 
Occasional  Conformity  Act  and  the  Schism  Act  were  repealed 
in  1 719.  But  the  wi^  of  the  liberal  Whigs  to  modify  if  not  to 
rep^  the  Test  Act  remained  unsatisfied.  In  the  following 
year  the  bursting  of  the  South  Sea  bubble,  and  the  subsequent 
deaths  of  Stanhope  in  1721  and  of  Sunderland  in  1732,  cleared 
the  way  for  the  accession  to  power  of  Sir  Robert  WaJpole,  to 
whom  and  not  to  the  king  was  due  the  conciliatory  policy  which 
quieted  Tory  opposition  by  abstaining  from  pushing  Whig 
piincq>Ies  to  th^  legitimate  ocHisequenoes. 


Nevertheless  something  ci  the  honour  dm  to  Walpc^  must 
be  reckoned  to  the  king's  credit.  It  is  evident  that  at  bis  acces- 
aon  his  decinons  were  by  no  means  unimportant.  The  royal 
authority  was  stUl  able  within  certain  limits  to  make  its  own 

terms.  This  support  was  so  necessary  to  the  Whigs  that  they 
made  no  resistance  when  he  threw  aside  their  leaders  on  his 
arrival  in  England.  When  by  his  personal  intervention  he 
dismissed  Townshend  and  appointed  Stmderland,  he  had  no 
such  social  and  parliamentary  combination  to  fear  as  that  which 
almost  mastered  his  great-grandson  in  his  struggle  for  power. 
If  such  a  combination  arose  before  the  end  of  his  reign  it  was 
owing  more  to  his  omitting  to  fulfil  the  duties  of  his  station  than 
ham  the  necessity  of  the  case.  As  he  could  talk  no  Enc^ish, 
and  his  ministers  could  talk  no  German,  he  absented  h^sdf 
from  the  meetings  ctf  the  cabinet,  and  his  frequent  absences 
from  England  and  his  want  of  interest  in  English  pohtics 
strengthened  the  cabinet  in  its  tendency  to  assert  an  independent 
position.  Walpole  at  last  by  his  skill  in  the  management  of 
parliament  rose  as  a  subject  into  the  almost  royal  position  denoted 
by  the  name  of  prime  minister.  In  connexion  with  Walpole 
the  force  of  wealth  and  station  established  the  Whig  aristocra<7 
in  a  point  of  vantage  from  which  it  was  afterwards  difficult 
to  dislodge  them.  Yet,  though  George  had  allowed  the  power 
which  had  been  exercised  by  William  and  Anne  to  slip  through 
his  hands,  it  was  understood  to  the  last  that  if  he  chose  to  enrt 
himself  he  mij^t  cease  to  be  a  mere  c^her  in  the  conduct  at 
affairs.  As  late  as  1737  Bolingbroke  gained  ova:  one  of  the  king's 
mistresses,  the  duchess  of  Kendal;  and  though  her  support  {rf 
the  fallen  Jacobite  took  no  effect,  Walpole  was  not  without  fear 
that  her  reiterated  entreaties  would  lead  to  his  dismissal.  The 
king's  death  in  a  carriage  on  his  way  to  Hanover,  in  the  night 
between  loth  and  iith  June  in  the  same  year,  put  an  end  to 
these  apprehensions. 

His  only  children  were  his  successor  George  II.  and  Sophia 
Dorothea  (16S7-1757),  who  married  in  1706  Frederick  William, 
crown  prince  (afterwards  king)  of  Prussia.  She  was  the  mother 
of  Fied«ick  the  Great.  (S.  R.  G.) 

See  the  standard  Engli^  histories.  A  recent  ptmular  work  is 
L.  Melville's  rJb«  First  Georgfi  tn  Hanmter  and  Ensfcmd  (1908). 

0S0R6B  IL  [George  Augustus]  (1683-1760),  king  of  Great 
Britain  and  Iieluid,  the  only  son  of  George  I.,  was  bom  in  1683. 
In  1705  he  married  Wilhelmina  Caroline  of  Anspach.  In  1706 
he  was  created  earl  of  Cambridge.  In  1708  he  fought  bravely 
at  Oudenarde.  At  his  father's  accession  to  the  Engli^  throne 
he  was  thirty-one  years  of  age.  He  wi»  already  on  bad  terms 
with  his  father.  The  position  of  an  heir-iq)parent  is  in  no  case  an 
easy  one  to  fill  with  dignity,  and  the  ill-treatment  of  the  prince's 
mother  by  his  father  was  not  likely  to  strengthen  in  him  a 
reverence  for  paternal  authority.  It  was  most  unwillingly  that, 
on  his  first  journey  to  Hanover  in  1716,  George  I.  appointed  the 
prince  of  Wales  guardian  <ME  the  realm  during  his  absence.  In 
1717  the  ««i«t^"g  ill-feeling  rqwned  into  an  open  breach.  At 
the  baptism  of  one  of  his  children,  the  prince  selected  one  god- 
father whilst  the  king  persisted  in  selecting  another.  Hie  young 
man  spoke  angrily,  was  ordered  into  arrest,  and  was  subsequently 
commanded  to  leave  St  James's  and  to  be  excluded  from  all 
court  ceremonies.  The  prince  took  up  his  residence  at  Leicester 
House,  and  did  everything  in  his  power  to  support  the  opposition 
against  his  father's  ministers. 

When  therefore  George  I.  died  in  1727,  it  was  generally  supposed 
that  Walpole  woiUd  be  at  once  dismissed.  The  first  direction 
of  the  new  king  was  that  ^  Spencer  Compton  would  draw  up 
the  speech  in  which  he  was  to  announce  to  the  privy  council  his 
aoxssion.  Compton,  not  knowing  how  to  set  lUMut  his  task, 
applied  to  Walpole  for  aid.  Queen  Caroline  took  advantage 
of  this  evidence  of  incapacity,  advocated  Walpole's  cause  with 
her  husband  and  procured  his  continuance  in  office.  Thu 
curious  scene  was  indicative  of  the  course  Hkely  to  be  taken  by 
the  new  sovereign.  His  own  mind  was  incapable  of  rising  above 
the  merest  details  of  business.  He  made  war  in  the  spirit  of  a 
drill-sergeant,  and  he  economized  his  income  with  the  minute 
r^^ularity  of  a  dak.  A  blunder  of  a  master  of  the  ceremonies 
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in  manhalfing  the  attendants  on  a  levee  put  him  out  of  temper. 
He  took  the  greatest  fdeaatire  in  counting  his  mon^  piece  by 
jnece.  and  he  never  forgot  a  date.  He  was  above  all  thinp 
methodical  and  regular.  *'  He  seems,"  said  one  who  knew  Um 
well,  "  to  think  his  having  done  a  thing  to-day  an  unanswerable 
reason  for  his  dcang  it  to-morrow." 

Most  men  so  utterly  immersed  in  details  would  be  very 
impracticable  to  deal  with.  They  would  obstinately  refuse  to 
listen  to  a  wisdom  and  prudence  which  meant  nothing  in  their 
ears,  and  which  brought  home  to  them  a  sense  of  their  own 
inferiority.  It  was  the  happy  peculiarity  of  George  II.  that  he 
was  exempt  from  this  failing.  He  seemed  to  have  an  instinctive 
nnderstimding  that  stich  and  such  persons  were  either  wis^  or 
even  stronger  than  himself,  and  when  he  had  once  discovered  that, 
he  gave  way  with  scarcely  a  struggle.  Thus  it  was  that,  though 
in  his  domestic  relations  he  was  as  loose  a  liver  as  his  father  had 
been,  he  allowed  himself  to  be  guided  by  the  wise  but  imobtrusive 
counsels  of  his  wife  until  her  death  in  1737,  and  that  when  once 
he  had  recognized  Walpole's  superiority  he  allowed  himself  to 
be  guided  by  the  political  sagacity  of  the  great  minister.  It  is 
difficult  to  eiaggerate  the  importance  of  such  a  temper  upon  the 
development  of  the  constitution.  The  apathy  the  nation  in 
all  but  the  most  exciting  poUtical  questions,  fostered  by  the 
calculated  conservatism  of  Walpole,  had  thrown  power  into  the 
hands  of  the  great  landowners.  Th^  maintained  their  authority 
1^  suKxirting  a  minister  who  was  ready  to  make  use  of  amup- 
tion,  whoevor  corruption  was  likely  to  be  us^ul,  and  who  could 
veil  over  the  baseness  of  the  means  which  he  employed  by  his 
talents  in  debate  and  in  finance.  To  shake  oS  a  combination 
so  strong  would  not  have  bera  easy.  George  II.  submitted  to 
it  without  a  struggle. 

So  strong  indeed  had  the  Whig  aristocracy  grown  that  it 
began  to  lose  its  coheuon.  Walpole  was  determined  to  monopolize 
power,  and  he  dismissed  from  office  all  who  ventured  to  oppose 
him.  An  (^position  formidable  in  talents  was  gradually  formed. 
In  its  composite  ranks  were  to  be  foimd  Tories  and  discontented 
Whigs,  discarded  official  hacks  who  were  hungry  for  the  onolu- 
ments  of  of&cc,  and  youthful  purists  who  fancied  that  if  Walpole 
were  removed,  bribes  and  penaons  would  cease  to  be  attractive 
to  a  corrupt  generation.  Behind  them  was  BoUngbrob,  excluded 
from  parliament  but  suggesting  every  party  move.  In  1737  the 
opposition  acquired  the  support  of  Frederick,  prince  of  Wales. 
The  young  man,  weak  and  headstrong,  rebelled  against  the 
strict  discipline  exacted  by  his  father.  His  marriage  in  1736 
to  Augusta  of  Saxony  broiight  on  an  open  quarrel.  In  1737, 
just  as  the  princess  of  Wales  was  about  to  give  birth  to  her  first 
child,  she  was  hurried  away  by  her  husband  from  Hampton 
Court  to  St  James's  Palace  at  the  imminent  risk  of  her  life, 
simj^y  in  order  that  the  prince  might  show  his  spite  to  his  father 
who  had  provided  all  necessary  attendance  at  the  former  place. 
George  ordered  his  sm  to  quit  St  James's,  and  to  absent  himself 
from  court.  Frederick  in  disgrace  gave  the  support  of  his  name, 
and  he  had  nothing  dse  to  give,  to  the  <^positiDn.  Laterinthe 
year  1737,  on  the  aoth  oi  November,  Queen  Caroline  died.  In 
1742  Walpole,  weighed  down  by  the  unpopularity  both  of  his 
reluctance  to  engage  in  a  war  with  Spain  and  of  his  supposed 
remissness  in  conducting  the  operations  of  that  war;  was  driven 
from  office.  His  siuxessocs  formed  a  composite  ministry  in  which 
Walpole's  old  cdleagues  and  Walpole's  opponents  were  alike 
to  be  found. 

The  years  which  followed  settled  conclusively,  at  least  for  this 
reign,  the  constitutional  questitm  of  the  power  of  aj^rainting 
ministera.  The  war  between  Spain  and  En^and  had  broken 
out  in  1739.  In  1741  the  death  of  the  onpenn-  Charles  VI. 
brought  cm  the  war  of  the  Austrian  sueoession.  Hie  position  of 
George  XI.  as  a  Hanoverian  prince  drew  him  to  the  side  of  Maria 
Theresa  through  jealousy  of  the  rising  Prussian  monarchy. 
Jealousy  of  France  led  England  in  the  same  direction,  and  in 
1741  a  subsidy  of  £300,000  was  voted  to  Maria  Theresa.  The 
king  himself  went  to  Germany  and  attempted  to  carry  on  the 
wc  according  to  his  own  notions.  Those  notions  led  him  to 
tqpod  the  safety  of  Hanover  as  of  for  more  importance  than 


the  wishes  of  Eni^d.  Finding  that  a  French  army  was  about, 
to  march  upon  Us  German  states,  he  conduded  with  France  a. 
treaty  oi  nentrality  fctf  a  ynr  without  consulting  a  single  English 
minister.  In  Enghuid  Uie  news  was  received  with  feelings  of 
disgust.  The  apenditure  of  English  money  and  troops  was  to 
be  thrown  uselessly  away  as  soon  as  it  appeared  that  Hanover 
was  in  the  slightest  danger.  In  1743  Walpole  was  no  Itmger  in 
office.  Lord  Wilmington,  the  nominal  head  of  the  ministry,  was 
a  mere  cipher.  The  ablest  and  most  energetic  of  his  colleagues. 
Lord  Carteret  (afterwards  Granville),  attached  himself  specially 
to  the  king,  and  sought  to  maintain  himself  in  power  by  his 
special  favour  and  by  brilliant  achievements  in  diplomacy. 

In  part  at  least  by  Carteret's  mediatkm  the  peace  of  Bredau 
was  signed,  by  which  Maria  Th«rasa  ceded  Silesia  to  Frederick 
(July  28,  1742).  Thus  relieved  on  her  northern  frontier,  she 
struck  out  vigorously  towards  the  west.  Bavaria  was  overrun 
by  her  troops.  In  the  b^inning  of  1743  one  French  army  was 
driven  across  the  Rhine.  On  June  a7th  another  French  army 
was  defeated  by  George  H.  in  person  at  Dettingen.  Victory 
brought  elation  to  Maria  Theresa.  Her  war  of  defence  was 
turned  into  a  war  of  vengeance.  Bavaria  was  to  be  annexed. 
The  French  frontier  was  to  be  driven  back.  George  II.  and 
Carteret  after  some  hesitation  placed  themselves  on  her  side. 
Of  the  public  opinion  of  the  p^ticsl  classes  in  England  they 
took  no  thought.  Hanoverian  troops  were  indeed  to  be  enqik^yed 
in  the  war,  but  th^  were  to  be  taken  into  British  pay.  CoUisitnii 
between  B^ish  and  Hanoverian  lAcen  wen  f  requmt.  A 
storm  arose  against  the  pr^erence  diown  to  Kbuaoverian 
interests.  After  a  brief  struggle  Carteret,  having  become 
Lord  Granville  by  his  mother's  death,  was  driven  from  office 
in  November  1744. 

Henry  Pelham,  who  had  become  prime  minister  in  the  preceding 
year,  thus  saw  himself  established  in  power.  By  the  acceptance 
of  this  ministry,  the  king  acknowledged  that  the  function  oC 
choosing  a  ministry  and  directing  a  policy  had  passed  from  his 
hands.  In  1745  indeed  he  recalled  Granville,  but  a  few  dayt 
were  stifficient  to  convince  him  of  the  futility  of  his  attempt,  and 
the  effort  to  exclude  Pitt  at  a  later  time  proved  equally  fruitless. 

ImpcHtont  aa  were  die  events  of  the  remainder  of  the  reign, 
therefore,  they  can  hardly  be  grouped  round  the  name  of  George 
II.  The  resistance  to  the  invasion  of  the  Young  Pretender  in 
1745,  the  peace  of  Aix-la-Chapelle  in  174S,  the  great  war  ministry 
of  Pitt  at  the  close  of  the  reign,  did  not  receive  their  impulse  from 
him.  He  had  indeed  done  his  best  to  exclude  Pitt  from  office. 
He  disliked  him  on  account  of  his  opposition  in  former  years  to 
the  sacrifices  demanded  by  the  Hanoverian  connexion.  When 
in  1756  Pitt  became  secretary  of  state  in  the  Devonshire  adminis- 
tration, the  king  bore  the  yoke  with  difficulty.  Early  in  the  next 
year  he  complained  of  Pitt's  long  speeches  as  being  above  his 
comprehension,  and  on  April  5,  1757,  he  dismissed  him,  only 
to  take  him  back  shortly  after,  when  Pitt,  coalescing  with 
Newcastle,  became  master  of  the  situatitm.  Before  IHtt-s  dis- 
missal George  II.  had  for  onc6  an  opportunity  of  pladng  himself 
on  the  popular  side,  though,  as  was  the  case  of  his  grandson  dining 
the  American  war,  it  was  when  the  popular  side  happened  to  be 
in  the  wrong.  In  the  true  spirit  of  a  martinet,  he  wished  to  see 
Admiral  Byng  executed.  Pitt  urged  the  wish  of  the  House  of 
Commons  to  have  him  pardoned.  "  Sir,  "  replied  the  king,"  you 
have  taught  me  to  look  for  the  sense  of  my  subjects  in  another 
place  than  in  the  House  of  Commons."  When  George  II.  died 
in  1760,  he  left  behind  him  a  settled  understanding  that  the 
monarchy  was  one  of  the  least  of  the  forces  by  which  the  policy - 
of  the  a>untry  was  directed.  To  this  end  he  had  contributed, 
much  by  his  disregard  (A  Eof^ah  txpimon  in  1743;  but  it  may 
f  air^  be  added  that,  but  for  his  readiness  to  give  way  to  irresistible 
adversaries,  the  stntggle  might  have  been  far  more  bitter  and 
severe  than  it  was. 

Of  the  connexion  b^ween  Hanover  and  England  in  this  reign 
two  memorials  remain  more  pleasant  to  contemplate  than  the 
records  of  parliamentary  and  ministerial  intrigues.  With  the 
support  of  George  IL,  amidst  the  derision  of  the  English  fashion- 
ahJe  woiid,  the  Huunrerian  Handel  produced  in  England  those 
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masterpieces  which  have  given  delight  to  miUioiis,  whilst  the 
foundation  of  the  univetaity  of  G6ttingen  by  the  same  king 
opened  a  door  through  which  English  pditical  ideas  afterwards 
penetrated  into  Germany. 

GeOTge  II.  had  three  sons,~-Frederick  Louis  (1707-1751}; 
George  William  (1717-1718);  and  William  Augustus,  duke  o£ 
Cumberland  (1721-1765) ;  and  five  daughters,  Anne  (1709-1759), 
married  to  William,  prince  of  Orange,  1734;  Amelia  Sophia 
Eleonora  (1711-1786);  Elizabeth  Caroline  (1713-1757);  Mary 
(1723-1772),  married  to  Frederick,  lukdgraveof  Hesse-Cassel, 
1740;  Louisa  (1724-X751),  married  to  Frederick  V.,  king  of 
Denmark,  1743.  (5.  R.  G.) 

See  Lord  Hervey,  Memoirs  of  the  Reign  of  George  II.,  ed.  by  J.  W, 
Croker  (3  vots.,'Loiid(Hi,  1884) ;  Horace  Walpole,  Mem.  of  the  Re^n 
of  George  II.,  with  notes  by  Lwd  Holland  (3  vols.,  and  ed.,  1847). 

QBOROB  m.  [George  William  Frederick]  (i73&-t83o),  king 
of  Great  Britain  and  Ireland,  son  of  Frederick,  prince  of  Wales, 
and  grandson  of  George  XL,  whom  he  succeeded  in  1760,  was  bom 
on  the  4th  of  June  1738.  After  his  father's  death  in  1 751  he  had 
been  educated  in  seclusion  from  the  fashionable  world  under 
the  care  of  his  mother  and  of  her  favourite  counsellor  the  earl 
of  Bute.  He  had  been  taught  to  revere  the  maxims  of  Boling- 
broke's  "  Patriot  King,"  and  to  believe  that  it  was  his  appointed 
task  in  life  to  break  the  power  of  the  Whig  houses  resting  upon 
extensive  property  and  the  influence  of  patronage  and  corruption. 
That  power  had  already  been  gravely  shaken.  The  Whigs 
from  their  incompetoicy  ware  oUiged  when  the  Seven  Years' 
War  broke  out  to  leave  its  management  in  the  hands  of  William 
Pitt.  The  nation  learned  to  applaud  the  great  war  minister 
who  succeeded  where  others  had  failed,  and  whose  immaculate 
purity  put  to  shame  the  ruck  of  barterers  of  votes  for  places  and 
pensions. 

In  some  sort  the  work  of  the  new  king  was  the  continuation 
of  the  work  of  Pitt.  But  his  methods  were  very  difierent.  He 
did  not  appeal  to  any  widely  spread  feeling  or  prejudice;  nor 
did  he  disdain  the  use  of  the  arts  which  had  maintained  his 
opponents  in  power.  The  patronage  of  the  crown  was  to  be 
re^y  as  well  as  nominally  his  own;  and  he  calculated,  not 
without  reason,  that  men  would  feel  more  flattered  in  acfxpting 
a  place  from  a  king  than  from  a  minister.  The  new  Toryism  of 
which  he  was  the  founder  was  no  recurrence  to  the  Toryism  of 
the  days  of  Charles  II.  or  even  of  Anne.  The  question  of  the 
amount  of  toleration  to  be  accorded  to  Dissenters  had  been 
entirely  laid  aside.  The  point  at  issue  was  whether  the  crown 
should  be  replaced  in  the  position  which  George  I.  might  have 
occupied  at  the  beginning  of  his  reign,  selecting  the  ministers 
and  influencing  the  deliberations  of  the  cabinet.  For  this  struggle 
George  III.  possessed  no  inconsiderable  advantages.  With  an 
inflexible  tenacity  of  purpose,  he  was  always  ready  to  give  way 
whra  resistance  was  really  hopeless.  As  the  first  English-bom 
sovereign  of  his  house,  q>eaking  from  his  birth  the  language  of 
his  subjects,  he  found  a  way  to  the  hearts  of  many  who  never 
regarded  his  predecessors  as  other  than  fordgn  intruders. 
The  contrast,  too,  between  the  pure  domestic  life  which  he  led 
with  his  wife  Charlotte,  whom  he  married  in  1761,  and  the 
habits  of  three  generations  of  bis  house,  told  in  his  favour  with 
the  vast  majority  of  his  subjects.  Even  his  marriage  had  been 
a  sacrifice  to  duty.  Soon  after  his  accession  he  had  fallen  in  love 
with  Lady  Sarah  Lennox,  and  had  been  observed  to  ride  morning 
by  morning  along  the  Kensington  Road,  from  which  the  object 
of  his  affections  was  to  be  seen  from  the  lawn  of  Holland  House 
making  hay,  or  engaged  in  some  other  ostenable  employment 
Before  the  year' was  over  Lady  Sarah  ai^wared  as  one  of  the 
queen's  bridesmaids,  and  she  was  herself  married  to  Sir  Charles 
Bunburyin  1762, 

At  first  everything  seemed  easy  to  him.  Pitt  had  come  to 
be  regarded  by  his  own  colleagues  as  a  minister  who  would  pursue 
war  at  any  price,  and  in  getting  rid  of  Pitt  in  1761  and  in  carrjring 
on  the  negotiations  which  led  to  the  peace  of  Paris  in  1762,  the 
king  was  able  to  gather  round  him  many  persons  who  would  not 
be  willing  to  acquiesce  in  any  permanent  change  in  the  system 
of  government.   With  the  signature  of  the  peace  his  real  diffi- 


culties began.  The  Whig  houses,  indeed,  were  divided  amongst 
themselves  by  personal  rivalries.  But  thQr  were  none  of  them 
inclined  to  let  power  and  the  advantages  of  power  slip  from  their 
hands  without  a  struggle.  For  some  years  a  contest  1^  influence 
was  carried  on  without  dignity  and  without  any  worthy  aim. 
The  king  was  not  strong  enough  to  impose  upon  parliament  a 
ministry  of  his  own  choice.  But  he  gathered  round  himself  a 
body  of  dependants  known  as  the  king's  friends,  who  were  secure 
of  his  favour,  and  who  voted  one  way  or  the  other  according 
to  his  wishes.  Under  these  circumstances  no  ministry  could 
possibly  be  stable;  and  yet  every  ministry  was  strong  enough 
to  impose  some  conditions  on  the  king.  Lord  Bute,  the  king's 
first  choice,  resigned  from  a  sense  of  his  own  incompetency  in 
1763.  George  GrenviUe  was  in  office  till  1765;  the  marquis  of 
Rockingham  till  1766;  Pitt,  becoming  eail  of  Chatham,  till 
illness  compiled  Ura  to  retire  from  the  conduct  of  affairs  in 
1767,  when  he  was  succeeded  by  the  duke  of  Grafton.  But  a 
struggle  of  interests  could  gain  no  real  strength  for  any  govern- 
ment, and  the  only  chance  the  king  had  of  effecting  a  permanent 
change  in  the  balance  of  power  lay  in  the  possibility  ol  his 
associating  himself  with  some  phase  of  strong  national  feeling, 
as  Pitt  had  associated  himself  with  the  war  feeling  caused  by 
the  dissatisfaction  spread  by  the  weakness  and  ineptitude  of 
predecessors. 

Such  a  chance  was  offered  by  the  question  of  the  right  to  tax 
America.  The  notion  that  En^and  was  justified  in  throwing 
on  America  part  of  the  espettaes  caused  in  the  late  war  was 
popular  in  the  country,  and  no  one  adopted  it  more  pertinaciously 
then  George  III.  At  the  bottom  the  position  which  he  assumed 
was  as  contrary  to  the  principles  of  parliamentary  government 
as  the  encroachments  of  Charles  I.  had  been.  But  it  was  veiled  in 
the  eyes  of  Englishmen  by  the  prominence  given  to  the  power 
of  the  British  parliament  rather  than  to  the  power  of  the  British 
king.  In  fact  the  theory  of  parliamentary  government,  like  most 
theories  after  their  troth  has  long  been  universaUy  acknowledged, 
had  become  a  superstition.  Parliaments  were  h^d  to  be  properly 
vested  with  authority,  not  because  they  adequately  represented 
the  national  will,  but  simply  because  they  were  parliaments. 
There  were  thousands  of  people  in  England  to  whom  it  never 
occurred  that  there  was  any  good  reason  why  a  British  pariiament 
should  be  allowed  to  levy  a  duty  on  tea  in  the  London  docks 
and  should  not  be  allowed  to  levy  a  duty  on  tea  at  the  wharves 
of  Boston.  Undoubtedly  George  III.  derived  great  strength 
from  bis  honest  participation  in  this  mistake.  Contending  under 
parliamentary  forms,  he  did  not  wound  the  susceptibilities  of 
members  of  parliament,  and  when  at  last  in  1770  he  appointed 
Lord  North — a  minister  of  his  own  selection — ^prime  minister, 
the  object  of  his  ambition  was  achieved  with  the  concurrence  of  a 
large  body  of  politicians  who  had  nothing  in  common  with  the 
servile  band  of  the  king's  friends. 

As  long  as  the  struggle  with  America  was  carried  cm  with  any 
hope  of  success  th^  gained  that  kind  of  support  which  is  always 
fortha>ming  to  a  government  which  shares  in  tlie  errors  and 
prejudices  of  its  subjects.  The  expulsion  of  Wilkes  from  the 
House  of  Commons  in  1 769,  and  the  refusal  of  the  House  to  accept 
him  as  a  member  after  his  re-election,  raised  a  grave  constitutional 
question  in  which  the  king  was  wholly  in  the  wrong;  and  Wilkes 
was  popular  in  London  and  Middlesex.  But  his  case  roused 
no  national  indignation,  and  when  in  1774  those  sharp  measures 
were  taken  with  Boston  which  led  to  the  commencement  of  the 
American  rebellion  in  1775,  the  opposition  to  the  course  taken 
by  the  king  made  little  way  either  in  parliament  or  in  the  country. 
Burke  might  point  out  the  folly  and  inexpedience  of  the  proceed- 
ings of  the  government.  Chatham  might  pmnt  out  that  tiie  true 
spirit  of  Ens^ish  government  wa»  to  be  representative,  and  that 
that  spirit  was  being  violated  at  home  and  abroad.  George  III., 
who  thought  that  the  first  duty  of  the  Americans  was  to  obey 
himself,  had  on  his  side  the  mass  of  unreflecting  Englishmen  who 
thought  that  the  first  duty  of  all  colonists  was  to  be  useful  and 
submissive  to  the  mother-country.  The  natural  dislike  of  every 
country  engaged  in  war  to  see  itsdf  defeated  was  on  his  side, 
and  when  the  news  of  Burgoyiie*s  surrender  at  Saratoga  arrived 
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in  X777,  subaciqitiou  ^  mon^  to  raise  new  legiineiits  poured 

freely  in. 

In  March  1778  the  French  ambassador  in  London  announced 
that  a  treaty  of  friendship  and  commerce  had  been  concluded 
between  France  and  the  new  United  States  of  America.  Lord 
North  was  anxious  to  resign  power  into  stronger  hands,  and 
begged  the  king  to  receive  Chatham  as  his  prime  minister. 
The  king  would  not  hear  of  it.  He  would  have  nothing  to  say  to 
**  that  perfidious  man  "  unless  he  would  hiunble  himself  to  enter 
the  ministry  as  North's  subordinate.  Chatham  naturally  refused 
to  do  anytUng  of  the  kind,  and  his  death  in  the  course  of  the  year 
rdieved  the  king  of  the  danger  of  being  afgBin  ovOTuled  by  too 
overbearing  a  minister.  En^and  was  now  at  war  with  Fiance, 
and  in  1779  she  was  also  at  war  with  Spain. 

George  III.  was  still  able  to  control  the  diqwution  of  office. 
He  could  not  control  the  course  of  events.  His  very  ministers 
gave  up  the  struggle  as  hopeless  long  before  he  would  acknowledge 
the  true  state  of  the  case.  Before  the  end  of  1779,  two  of  the 
leading  members  of  the  cabinet,  Lords  Gower  and  Weymouth, 
resigned  rather  than  bear  the  responsibility  of  so  ruinous  an 
enterprise  as  the  attempt  to  overpower  America  and  France 
together.  Lord  North  retained  offii»>  but  he  acknovdedged  to 
the  king  that  his  own  <^nk)n  was  piedsety  the  same  as  that 
of  his  late  colleagues. 

The  year  1780  saw  an  agitation  rising  in  the  conntiy  for 
economical  xefonn,  an  agitation  very  closely  though  indirectly 
connected  with  the  war  policy  of  the  king.  The  public  meetings 
held  in  the  country  on  this  subject  have  no  unimportant  place 
in  the  development  of  the  constitution.  Since  the  presentation 
of  the  Kentish  petition  in  the  reign  of  William  III.  there  had 
been  from  time  to  time  upheavings  of  popular  feeling  against 
the  doings  of  the  legislature,  which  kept  up  the  tradition  that 
parliament  existed  in  order  to  represent  the  nation.  But  these 
upheaving  had  all  been  so  associated  with  ignorance  and  violence 
as  to  make  it  very  difficult  for  men  of  sense  to  look  with  difr- 
pleasure  upon  the  existing  eroandpationof  the  House  of  Commons 
from  popiUar  contrd.  The  Sacheverdl  riots,  the  violent  attacks 
upon  the  Excise  Bill,  the  no  less  violent  advocacy  of  the  Spanish 
War,  the  declamations  of  the  supporters  of  Wilkes  at  a  more 
recent  time,  and  even  in  this  very  year  the  Gordon  riots,  were 
not  likely  to  make  thoughtful  men  anxious  to  place  real  power 
in  the  hands  of  the  classes  from  whom  such  exhibitions  of  folly 
proceeded.  But  the  movemrait  for  economical  reform  was  of 
a  very  different  kind.  It  was  carried  on  soberly  in  manner,  and 
with  a  definite  practical  object.  It  asked  for  no  more  than  the 
kii^  ought  to  have  been  willing  to  concede.  It  attacked  naeless 
expenditure  upon  unecures  and  unnecessary  offices  in  the 
household,  the  only  use  of  which  was  to  spread  abroad  corruption 
amongst  Uie  upper  daases.  Geo^  in.  could  not  bear  to  be 
interfered  with  at  all,  or  to  surrender  any  element  of  power 
which  had  served  him  in  his  long  struggle  with  the  Whigs.  He 
held  out  for  more  than  another  year.  The  news  of  the  capitula- 
tion of  Yorktown  reached  London  on  the  25th  of  November 
1781.    On  the  2oth  of  March  1782  Lord  North  resigned. 

George  UL  accepted  the  consequences  of  defeat.  He  called 
the  marquis  of  Rockingham  to  office  at  the  head  of  a  ministry 
composed  of  pure  WM^  and  of  the  disciples  of  the  late  earl  of 
Chatham,  and  he  autlrorized  the  new  ministry  to  open  n^tia- 
tions  for  peace.  Their  hands  were  greatly  strengthened  by 
Rodney's  victory  over  the  French  fleet,  and  the  f^ure  of  the 
combined  French  and  Spanish  attack  upon  Gibraltar;  and 
bdore  the  end  of  1782  a  provisional  treaty  was  signed  with 
America,  prdiminaries  of  peace  with  France  and  Spain  being 
signed  early  in  the  following  year.  On  the  3rd  of  September  1 783 
the  definitive  treaties  with  the  three  countries  were  simultane- 
ously concluded.  "  Sir,"  said  the  king  to  John  Adams,  the  first 
minister  of  the  United  States  of  America  accredited  to  him, 
"  I  wish  you  to  believe,  and  that  it  may  be  understood  in  America, 
that  I  have  done  nothing  in  the  late  contest  but  what  I  thought 
myself  indiq>ensably  bound  to  do  by  the  duty  which  I  owed  to 
my  people.  I  will  be  very  frank  with  you.  I  was  the  last  to 
consent  to  dw  separation:  but  the  separation  having  been  made 


and  havii^  become  inevitable,  I  have  always  said,  as  I  say  now, 
that  I  would  be  the  first  to  meet  the  frioidship  of  the  United 
States  as  an  independent  power." 

Long  before  the  signature  of  the  treaties  Rockin^umi  died 
(July  I,  1782).  The  king  chose  Lord  Shelbume,  the  head  of 
the  Chatham  section  of  the  government,  to  be  prime  minister. 
Fox  and  the  followers  of  Rockingham  refused  to  serve  except 
under  the  duke  of  Portland,  a  minister  of  their  own  selection, 
and  resigned  office.  The  old  constituticmal  struggle  of  the  reign 
was  now  to  be  fought  out  once  more.  Fox,  too  weak  to  obtain 
a  majority  alone,  coalesced  with  Lord  North,  and  defeated 
Shelbume  in  the  House  of  Commons  on  the  37th  td  Fdbruary 
1 783.  On  the  and  of  April  the  coalition  took  office,  with  Fwtland 
as  nmninal  prime  adnister,  and  Fox  and  North  the  secretaries 
of  state  as  its  real  heads. 

This  attempt  to  impose  upon  him  a  ministry  which  he  disliked 
made  the  king  very  angty.  But  the  new  cabinet  had  a  large 
majority  in  the  House  of  Commons,  and  the  only  chance  of 
resisting  it  lay  in  an  appeal  to  the  country  against  die  House  of 
Commons.  Such  an  appeal  was  not  likely  to  be  responded  to 
unless  the  ministers  discredited  themselves  with  the  nation. 
Goerge  HE.  therefore  waited  his  time.  Thoi^  a  coalition 
between  men  bitterly  opposed  to  one  another  in  ail  political 
prindples  and  drawn  togedier  by  nothing  but  love  of  office  was 
in  itsdf  discreditaUe,  it  needed  some  mate  positive  cause  at 
dissati^ction  to  arouse  the  conatituendes,  whidi  were  by  no 
means  so  ready  to  interfere  in  political  disputes  at  that  time  as 
they  axe  now.  Such  dissatisfaction  was  given  by  the  India  Bill, 
drawn  up  by  Burke.  As  soon  as  it  had  passed  through  the  Com- 
mons the  king  hastened  to  procure  its  rejection  in  the  House  of 
Lords  by  his  personal  intervention  with  the  peers.  He  authorized 
Lord  Temple  to  declare  in  his  name  that  he  would  coimt  any 
peer  who  voted  for  the  bill  as  his  enemy.  On  the  X7th  of 
December  1 785  the  bill  was  thrown  out.  next  day  ministers 
were  dismissed.  William  Pitt  became  primje  minister.  After 
some  weeks'  strugg^  with  a  constantly  decreasing  majwity  in 
the  Commons,  the  king  disscdved  parliament  on  the  ajth  of 
March  1784.  The  countxy  rallied  round  the  oown  wd  the 
young  minister,  and  Pitt  was  firmly  estaUished  in  o&ct. 

There  can  be  no  reasonable  doubt^  that  Pitt  not  only  took 
advantage  of  the  king's  intervention  in  the  Lords,  but  was 
cognizant  of  the  intrigue  before  it  was  actually  carried  out.  It 
was  upon  him,  too,  that  the  weight  of  re(X>nciling  the  country 
to  an  administration  formed  under  such  circumstances  lay. 
The  general  result,  so  far  as  George  III.  was  concerned,  was 
that  to  all  outward  ^pearance  he  had  won  the  great  battle  of 
his  life.  It  was  he  who  was  to  appoint  the  prime  minister,  not 
any  dique  resting  on  a  parliamentary  support.  But  the  drcum- 
stances  under  iriiicb  the  victory  was  vnm  were  such  as  to  place 
the  constitution  in  a  pi^ition  very  diff^ent  from  that  in  whidi 
it  would  have  been  if  the  victory  had  been  gained  earlier  in  the 
reign.  Intrigue  there  was  indeed  in  1783  and  1784  as  there  had 
been  twenty  years  before.  Parliamentary  support  was  con- 
ciliated by  Pitt  by  the  grant  of  royal  favours  as  it  had  been  in 
the  days  of  Bute.  The  actual  blow  wasstruck  by  a  most  question- 
able message  to  individual  peers.  But  the  main  result  of  the 
whole  political  situation  was  that  George  III.  had  gone  a  long 
way  towards  disentangling  the  reality  of  parliamentary  govern- 
ment from  its  acddents.  His  ministry  finally  stood  because 
it  had  ^ipealed  to  the  constituendes  against  thdr  representatives. 
Since  then  it  has  properly  become  a  constitutional  axicmi  that 
no  such  appeal  should  be  made  by  the  crown  itself.  But  it 
may  reasonably  be  doubted  whether  any  one  but  the  king 
was  at  that  time  capable  of  making  the  appeal.  Lord  Shelbume, 
the  leader  of  the  ministry  expelled  by  the  coalition,  was  tmpopular 
in  the  country,  and  the  younger  Pitt  had  not  had  time  to  make 
his  great  abilities  known  beyond  a  limited  drde.  The  real 
question  for  the  constitutional  historian  to  settle  is  not  whether 
under  ordinary  drcumstances  a  king  is  the  proper  person  to 
place  himsdf  really  as  well  as  nominally  at  the  head  of  the 
government;  but  whether  under  the  spedal  drcimistances 
^See  Lord  Fitimaurice's  Life  of  SMbvnte,  lii.  393. 
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triiich  eoBted  in  X7S3  it  was  not  better  that  the  king  should 
call  upon  the  pec^  to  siqtpoxt  him,  than  that  government 
should  be  left  in  the  hands  of  men  who  rested  their  power  on 
dose  borougjis  and  the  dispensation  of  patronage,  without 
looking  b^rond  the  walls  of  the  House  of  Commons  for  support. 

That  the  king  gained  credit  far  beyond  his  own  deserts  by  the 
glories  of  Pitt's  ministry  is  beyond  a  doubt.  Nor  can  there  be 
any  reasonable  doubt  that  his  own  example  of  domestic  propriety 
did  much  to  strengthen  the  position  of  his  minister.  It  is  true 
that  that  life  was  insufferably  duU.  No  gleams  of  literary  or 
artistic  taste  lightened  it  up.  The  dependants  of  the  court 
became  inured  to  dull  routine  unchequered  by  loving  sympathy. 
The  sons  of  the  housdiold  were  driven  by  the  sheer  weariness  of 
Buch  an  existence  into  the  coarsest  profligacy.  But  all  this  was 
not  visible  from  a  distance.  The  tide  of  moral  and  rdigious 
improvement  which  had  set  in  in  England  since  the  days  of 
Wesley  brought  popularity  to  a  king  who  was  faithful  to  his 
wife,  in  the  same  way  that  the  tide  of  manufactiuing  industry 
and  scientific  progress  brought  popularity  to  the  minister  who 
in  some  measure  translated  into  practice  the  principles  al  the 
Weaiih  of  Natiims. 

Nor  were  there  wanting  subjects  of  importance  beyond  the 
circle  of  politics  in  which  George  UI.  showed  a  lively  interest. 
The  voyages  of  discovery  which  made  known  so  large  a  part  of 
the  islands  and  coasts  of  the  Pacific  Ocean  received  from  him 
a  warm  support.  In  the  early  days  of  the  Royal  Academy, 
its  finances  Tere  strengthened  by  tiberal  grants  from  the  privy 
purse.  His  favourite  pursuit,  however,  was  farming.  When 
Arthur  Young  was  issuing  his  Annals  of  Agriculture,  he  was 
supplied  with  information  by  the  king,  under  the  assumed  name 
<rf  Mr  Ralph  Robinson,  relating  to  a  farm  at  Petersham. 

The  life  of  the  king  was  suddenly  clouded  over.  Early  in  his 
reign,  in  1765,  he  had  been  out  of  health,  and — though  the  fact 
was  studiously  concealed  at  the  time — symptoms  of  mental 
aberration  were  even  then  to  be  perceived.  In  October  1788  he 
was  again  out  of  health,  and  in  the  begiiming  of  the  following 
month  his  insanity  was  beyond  a  doubt.  Whilst  Pitt  and  Fox 
were  contending  in  the  House  of  Commons  over  the  terms  on 
which  the  regency  should  be  committed  to  the  prince  of  Wales, 
the  king  was  a  hdpless  victim  to  the  ignorance  of  physicians  and 
the  brutalities  of  his  servants.  At  last  Dr  Willis,  who  had  made 
himself  a  name  by  prescribing  gentleness  inst^d  of  rigour  in 
the  treatment  of  the  insane,  was  called  in.  Under  his  more 
humane  management  the  king  rapidly  recovered.  Before  the 
end  of  February  1789  he  was  able  to  write  to  Pitt  thanking  him 
for  his  warm  support  of  his  interests  during  his  illness.  On  the 
23rd  of  April  he  went  in  person  to  St  Paul's  to  return  thanks 
for  his  recovery. 

The  popular  enthusiasm  which  burst  forth  around  St  Paul's 
was  but  a  foretaste  of  a  popularity  far  more  universal.  The 
French  Revolution  frightened  the  great  Whig  landownm  till 
they  made  their  peace  with  the  king.  Those  who  thought  that 
the  true  basis  of  government  was  aristocratic^  were  now  of  one 
mind  with  those  who  thought  that  the  true  basis  of  government 
was  monarchical;  and  these  two  classes  were  joined  by  a  far 
larger  multitude  which  had  no  political  ideas  whatever,  but  which 
had  a  moral  horror  of  the  guillotine.  As  Elizabeth  had  once 
been  the  symbol  of  resistance  to  Spain,  George  was  now  the 
symbol  of  resistance  to  France.  He  was  not,  however,  more 
than  the  symbol.  He  allowed  Pitt  to  levy  taxes  and  incur  debt, 
to  launch  armies  to  defeat,  and  to  prosecute  the  English  imitators 
of  French  revolutionary  courses.  At  last,  however,  after  the 
Union  with  Ireland  was  accomplished,  he  learned  that  Pitt  was 
planning  a  scheme  to  relieve  the  Catholics  from  the  disabilities 
under  which  they  laboured.  The  plan  vas  revealed  to  him  by 
the  chancellor,  Lord  Lougfaborough,  a  selfish  and  intriguing 
politician  who  had  served  all  parties  in  turn,  ami  who  sought  to 
forward  his  own  interests  by  falling  in  with  the  king's  prejudices. 
George  III.  at  once  took  up  the  position  from  which  he  never 
swerved.  He  declared  that  to  grant  concessions  to  the  Catholics 
involved  a  breach  of  his  coronatiw  oath.  No  one  has  ever 
doubted  that  the  king  was  absolute^  convintxd  of  the  serious 


liature  oi  the  objection.  Nor  can  there  be  any  doubt  that  he 
had  the  English  people  behind  him.  Both  in  his  peace  nunistry 
and  in  his  war  ministry  Pitt  had  taken  his  stand  on  royal  favour 
and  on  popular  support.  Both  failed  him  alike  now,  and  he 
resigned  office  at  once.  The  shock  to  the  king's  mind  was  so 
great  that  it  brought  on  a  fresh  attack  of  insanity.  This  time, 
however,  the  recovery  was  rapid.  On  the  14th  of  March  1801 
Pitt's  resignation  was  formally  accepted,  and  the  late  speaker, 
Mr  Addington,  was  installed  in  office  as  prime  minister. 

The  king  was  well  pleased  with  the  change.  He  was  never 
capable  of  appreciating  hi^  merit  in  any  one;  and  be  was 
unable  to  perceive  that  the  question  on  which  Pitt  had  resigned 
was  more  than  an  improper  question,  with  which  he  ought  never 
to  have  meddled.  '*  Tell  him,"  he  said,  in  directing  his  phyudan 
to  inform  Pitt  of  his  restoration  to  health, "  I  am  now  quite  well, 
quite  rea>vered  from  my  illness;  but  what  has  he  not  to  answer 
for,  who  has  been  the  cause  of  my  havfaig  been  ill  at  all?  " 
Addington  was  a  minister  after  his  own  mind.  Thoroughly 
honest  and  respectable,  with  about  the  same  share  of  abilities 
as  was  possessed  by  the  king  himself,  he  was  certainly  not  likdy 
to  startle  the  world  by  any  flights  of  genius.  But  for  one  circum- 
stance Addington's  ministry  would  have  lasted  long.  So  strong 
was  the  reaction  against  the  Revolution  that  the  bulk  of  the  nation 
was  almost  as  suspidous  of  genius  as  the  king  himself.  Not  only 
was  there  no  outcry  for  legislative  reforms,  but  the  very  idea  of 
reform  was  impopular.  The  country  gentlemen  were  predominai^ 
in  parliament,  and  the  country  gentlemen  as  a  body  looked  upon 
Addington  with  respect  and  affection.  Such  a  minister  was  there* 
fore  admirably  suited  to  preside  over  i^airs  at  home  in  the  existing 
state  of  opinion.  But  those  who  were  content  with  inaction  at 
home  would  not  be  content  with  inaction  abroad.  In  time  of 
peace  Addington  would  have  been  popular  for  a  season.  In 
time  of  war  even  his  warmest  admirers  could  not  say  that  he 
was  the  man  to  direct  armies  in  the  most  terrible  struggle  which 
had  ever  been  conducted  by  an  English  government. 

For  the  moment  this  difficulty  was  not  felt.  On  the  ist  of 
October  zSoi,  preliminaries  of  peace  were  signed  between 
En^and  and  France,  to  be  converted  into  the  definitive  pea/Ct 
of  Amiens  on  the  37th  of  March  1S02.  The  ruler  of  France  was 
now  Naptdeon  Bonaparte,  and  few  persons  in  En^and  belieTed 
that  he  had  any  real  purpose  of  bringing  his  aggressive  vi<^ence 
to  an  end.  "  Do  you  know  what  I  call  this  peace?"  said  the 
king;  "  an  experimental  peace,  for  it  is  nothing  else.  But  it 
was  tmavoidable." 

The  king  was  right.  On  the  i8th  of  May  1803  the  declaration 
of  war  was  laid  before  parliament.  The  war  was  accepted  by 
all  classes  as  inevitable,  and  the  French  preparations  for  an 
invasion  of  England  roused  the  whole  nation  to  a  glow  of 
enthusiasm  only  eqiuilled  by  that  felt  when  the  Armada 
threatened  its  shores.  On  the  26th  of  October  the  king  reviewed 
the  London  volunteers  in  Hyde  Puk.  He  found  himself  the 
centre  of  a  great  national  movemrat  with  which  he  heartily 
sympathized,  and  which  heartily  sympathized  with  him. 

On  the  zath  of  February  1804  the  king's  mind  was  again 
affected.  When  he  recovered,  he  found  himself  in  the  midst 
of  a  ministerial  crisis.  Public  feeling  allowed  but  one  opinion 
to  prevail  in  the  country — that  Pitt,  not  Addington,  was  the 
proper  man  to  conduct  the  admim'stration  in  time  of  war.  Pitt 
was  anxious  to  form  an  administration  on  a  broad  basis,  induding 
Fox  and  all  prominent  leaders  of  both  parties.  The  king  would 
not  hear  of  the  admission  of  Fox.  His  dislike  of  him  was  personal 
as  well  as  political,  as  he  knew  that  Fox  had  had  a  great  share 
in  drawing  the  prince  of  Wales  into  a  life  of  profligacy.  Pitt 
accepted  the  king's  terms,  and  fmmed  an  administration  in 
which  he  was  the  only  man  of  real  ability.  Eminent  men,  sudi 
as  Lord  Grenville,  refused  to  join  a  ministry  from  which  the  king 
had  exduded  a  great  statesman  on  purely  personal  grounds. 

The  whole  question  was  reopened  on  Pitt's  death  on  the  33rd  of 
January  1806.  This  time  the  king  gave  way.  The  ministry  of 
All  the  Talents,  as  it  was  called,  induded  Fox  amongst  its 
members.  At  first  the  king  was  obsoved  to  appear  d^ressed 
at  the  nerasdty  oi  surrender.  But  Fox's  diann  of  maaner  soon 
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gained  upon  him.  "  Mr  Fox/'  said  the  king,  "  I  little  thought 
that  you  and  I  should  ever  meet  again  in  tliis  place;  but  I  have 
no  desire  to  look  back  upon  dd  grievances,  and  you  may  rest 
assured  I  never  shall  remind  you  of  them."  On  the  i3tb  of 
September  Fox  died,  and  it  was  not  long  before  the  king  and  the 
ministry  were  openly  in  collision.  The  ministry  proposed  a 
measure  enabhng  all  subjects  of  the  crown  to  serve  in  the  army 
and  navy  in  spite  of  religious  disqualifications.  The  king  objected 
even  to  so  slight  a  modification  of  the  laws  against  the  Catholics 
and  Dissenters,  and  the  ministers  consented  to  drop  the  bill. 
The  king  asked  more  than  this.  He  demanded  a  written  and 
positive  engagement  that  this  ministry  would  never,  under  any 
circumstances,  propose  to  him  "  any  measure  of  concession  to 
the  Catholics,  or  even  connected  with  the  question."  The 
ministers  very  properly  refused  to  bind  themselves  for  the  future. 
They  were  consequendy  turned  out  of  office,  and  a  new  ministry 
was  formed  with  the  duke  of  Portland  as  first  lord  of  the  treasury 
and  Mr  Perceval  as  its  real  leader.  The  spirit  of  the  new  ministry 
was  distinct  hostility  to  the  Catholic  claims.  On  the  27th  of  April 
1807  a  dissolution  of  parliament  was  annoimced,  and  a  majority 
in  favour  of  the  king's  ministry  was  returned  in  the  elections 
which  speedily  followed. 

The  elections  of  iSoy,  like  the  elections  of  1784,  gave  the 
king  the  mastery  of  the  situation.  In  other  req>ecta  they  were 
the  counterpart  of  one  another.  In  1784  the  country  declared, 
thou^  pe^ps  without  any  dear  conception  trf  what  it  was 
doing,  for  a  wise  and  progressive  poli<y.  In  1807  it  declared 
for  an  unwise  and  retrogressive  policy,  with  a  very  clear  under- 
standing of  what  it  meant.  It  is  in  his  reliance  upon  the  prejudices 
and  ignorance  of  the  country  that  the  constitutional  significance 
of  the  reign  of  George  III.  appears.  Every  strong  government 
derives  its  power  from  its  representative  character.  At  a  time 
when  the  House  of  Commons  was  less  really  representative  than 
at  any  other,  a  king  was  on  the  throne  who  represented  the 
country  in  its  good  and  bad  quaUties  alike,  in  its  hatred  of 
revolutionary  violence,  its  moral  stuidiuess,  its  contempt  of 
foreigners,  and  its  defiance  of  all  ideas  which  were  in  any  way 
stnuige.  Therefore  it  was  that  his  success  was  not  permanently 
injurious  to  the  working  of  the  omstitution  as  the  success  of 
Charles  I.  would  have  been.  Ji  he  were  followed  by  a  king 
less  English  than  himself,  the  strength  of  rqiresentative 
power  would  pass  into  other  hands  than  those  which  held 
the  sceptre. 

The  overthrow  of  the  ministiy  of  All  the  Talents  was  the  last 
political  act  of  constitutional  importance  in  which  George  III. 
took  part.  The  substitution  of  Perceval  for  Portland  as  the 
nominal  head  of  the  ministry  in  1809  was  not  an  event  of  any 
real  significance,  and  in  1 8 1 1  the  reign  practically  came  to  an  end. 
The  king's  reason  finally  broke  down  after  the  death  of  the 
princess  Amelia,  his  favourite  child;  and  the  prince  of  Wales 
(see  Geokge  IV.}  became  prin<x  r^ent.  The  remaining  nine 
3rears  of  George  III.'s  Ufe  were  passed  in  insanity  and  blindness, 
and  he  died  on  the  39th  of  January  1820. 

His  wife,  Charlotte  Sophia  (1744-1818),  was  a  daughter  of 
Charles  Louis  of  Hecklenburg-Strelitz  (d.  1816),  and  was  married 
to  the  king  in  London  on  the  8th  of  September  1761.  After  a 
peaceful  and  happy  married  life  the  qiwen  died  at  Kew  on  the 
17th  of  November  1818. 

George  III.  bad  nine  sons.  After  his  successor  came  Frederick, 
duke  of  York  and  Albany  (i  763-1827);  William  Henry,  duke 
of  Clarence,  afterwards  King  William  IV.  (1765-1837);  Edward 
Augustus,  duke  of  Kent  (1767-1825),  father  of  Queen  Victoria; 
Ernest  Augustus,  duke  of  Cumberland,  afterwards  king  of 
Hanover  (1771-1851);  Augustus  Frederick,  duke  of  Sussex 
(1773-1843);  Adolphus  Fr^erick,  duke  of  Cambridge  (1774- 
1850);  Octavius  (1779-1783);  Alfred  (1780-1782).  He  had 
also  six  daughters — CbArlotte  Augusta  (1766-1838),  married  in 
1797  to  Frederick,  afterwards  king  of  Wurttemberg;  Augusta 
Sophia  (1768-1840);  Elizabeth  (1770-1840),  married  Frederick, 
landgrave  of  Hesse-Homburg,  1818;  Mary  (1776-1857),  married 
to  William  Frederick,  duke  of  Gloucester,  i8z6;  Sophia  (1777- 
1848);  Amelia  (1783-18x0).  (S.  R.  G.) 
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OEOROE  IV.  [George  Augustus  Frederickl  (1762-1830),  kinff 
of  Great  Britain  and  Ireland,  eldest  son  of  George  III,,  was  born 
at  St  James's  Palace,  London,  on  the  12th  of  August  1761.  He 
was  naturally  gifted,  was  well  Uught  in  the  classici,  learnt  to 
speak  French,  Italian  and  German  fluently,  and  had  considerable 
taste  for  music  and  the  arts;  and  in  person  he  was  remarkaUy 
handsome.  His  tutor,  Bishop  Richard  Hurd,  said  of  him  when 
fifteen  years  old  that  he  would  be  "  either  the  most  polished 
gentleman  or  the  most  accomplished  blackguard  in  Europe — 
possibly  both  ";  and  the  latter  prediction  was  only  too  fully 
justified.  Reaction  from  the  strict  and  parsimonious  style  of 
his  parents'  domestic  life,  which  was  quite  out  of  touch  with  the 
gaiety  and  extravagance  of  London  "  society,"  had  its  natural 
effect  in  plunging  the  young  prince  of  Wales,  flattered  and 
courted  as  he  was,  into  a  whirl  of  pleasure-seeking.  At  the  outset 
his  disposition  was  brilliant  and  generous,  but  it  was  essentially 
unstable,  and  he  started  even  before  he  came  of  age  on  a  career  of 
dissipation  which  in  later  years  became  wholly  profligate.  He 
had  an  early  amour  with  the  actress  Mary  ("  Perdita  ")  Rotnnaon, 
and  in  the  choice  of  his  friends  he  opposed  and  umoyed  the  king, 
with  whom  he  soon  became  (and  always  remained)  on  the  worst 
of  terms,  by  associating  himself  with  Fox  and  Sheridan  and  the 
Whig  party.  When  in  1783  he  came  of  age,  a  compromise 
between  the  coalition  ministry  and  the  king  secured  him  an 
income  of  ]£50,ooo  from  the  Civil  List,  and  j£6o,ooo  was  voted 
by  parliament  to  pay  his  debts  and  start  his  separate  establish- 
ment at  Carlton  House.  There,  under  the  auspices  of  C.  J.  Fox 
and  Georgiana,  duchess  of  Devonshire,  he  posed  as  a  patron  of 
Whig  politics  and  a  leader  in  all  the  licence  and  luxury  of  gay 
society — the  "  First  gentleman  in  Europe,"  as  his  fiatterers 
described  him  as  years  went  on.  And  at  this  early  age  he  fell 
seriously  in  love  with  the  famous  Mrs  Fitzherbert. 

His  long  amnexion  with  this  lady  may  most  conveniently 
be  summarized  here.  It  was  indeed  for  some  time  the  one  re- 
deeming and  restraining  factor  in  his  life,  though  her  devotion 
and  self-sacrificing  conduct  were  in  marked  contrast  with  his 
unscrupulousness  and  selfishness.  Mary  Anne  (or  as  she  always 
called  herself,  Maria)  Fitzherbert  (1756-1837)  was  the  daughter 
of  Walter  Smythe,  the  second  son  of  Sir  John  Smythe,  Bart., 
of  Acton  Burnell  Park,  Shropshire,  and  came  of  an  old  Roman 
Catholic  fanuly.  Educated  at  a  French  convent,  she  married 
first  in  1775  Edward  Weld,  who  died  within  the  year,  and 
secondly  in  1778  Thomas  Fitzherbert,  who  died  in  1781,  leaving 
his  widow  with  a  comfortable  fortune.  A  couple  of  years  later 
she  became  a  prominent  figure  in  London  society,  and  her  beauty 
and  charm  at  once  attracted  the  young  prince,  who  wooed  her 
with  all  the  ardour  of  a  violent  passion.  She  herself  was  distracted 
between  her  desire  to  return  his  love,  her  refusal  to  contemplate 
becoming  his  mistress,  and  her  knowledge  that  state  reasons 
made  a  regular  marriage  impossible.  The  Act  of  Settlement 
(1689)  entailed  his  forfeiture  of  the  succession  if  he  married  a 
Roman  Catholic,  apart  from  the  fact  that  the  Royal  Marriage 
Act  of  1773  made  any  marriage  illegal  without  the  king's  consent, 
which  was  out  of  the  question.  But  after  trying  for  a  while 
to  escape  his  attentions,  her  acmples  were  ovacome.  In  Mrs 
Fitzherbert's  eyes  the  state  law  was,  after  all,  not  everything. 
To  a  Roman  Catholic,  and  equally  to  any  member  of  the  Christian 
church,  a  formal  marriage  ceremony  would  be  ecclesiastically 
and  sacramentally  binding;  and  after  a  period  of  passionate 
importunacy  on  his  part  th^  were  secretly  married  by  the  Rev. 
R.  Burt,  a  clergyman  of  the  Church  of  England,  on  the  15th 
of  December  1785.^  There  is  no  doubt  as  to  Mrs  Fitzherbert's 
beUef,  supported  by  ecdesiastical  considerations,  in  her  correct 

*For  a  discussion  aS  the  eccleuastical  validity  of  the  marriage 
see  W.  H.  WiUdns.  Mrs  FitMherbert  and  George  TV.  (1905).  chs.  vi. 
and  vii. 
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and  binding,  though  admittedly  illegal,  relationship  to  the  prince 
as  his  canonical  wife;  and  though  that  relationship  was  not,  and 
for  political  reasons  a>uld  not  be,  publicly  admitted,  it  was  in 
fact  treated  by  their  intimates  on  the  footing  of  a  morganatic 
marriage.  The  position  nevertheless  was  inevitably  a  false  one; 
Mrs  Fitzherbert  had  promised  not  to  publish  the  evidence  of  the 
marriage  (which,  according  to  a  strict  interpretation  of  the  Act 
of  Settlement  might  have  barred  succession  to  the  crown),  and 
the  rumours  which  soon  got  about  led  the  prince  to  allow  it  to  be 
disavowed  by  his  political  friends.  He  lived  in  the  most  extra- 
vagant way,  became  heavily  involved  in  debt,  and  as  the  king 
would  not  assist  him,  shut  up  Carlton  House,  and  went  to  live 
with  Mra  Fitzherbert  at  Brighton.  In  1787  a  proposal  was 
brought  before  the  House  of  Commons  by  Alderman  Newnham 
for  a  grant  in  relief  of  his  embarrassments.  It  was  on  this 
occasion  that  Fox  publicly  declared  in  the  House  of  Commons, 
as  on  the  prince's  own  authority,  in  answer  to  allusions  to  the 
marriage,  that  the  story  was  a  malicious  falsehood.  A  little 
later  Sheridan,  in  deference  to  Mrs  Fitzfaerbert's  pressure  and 
to  the  prince's  own  compunction,  made  a  speech  guardedly 
modifying  Fox's  statement;  but  though  in  private  the  denial  was 
understood,  it  effected  its  object,  the  House  voting  a  grant  of 
£221,000  to  the  prince  and  the  king  adding  £10,000  to  his  income; 
and  Mrs  Fitzherbert,  who  at  first  thought  of  severing  her 
connexion  with  the  prince,  forgave  him.  Their  union — there  was 
no  child  of  the  marriage — was  brutally  broken  off  in  June  x  794 
by  the  prince,  when  further  pressure  of  debts  (and  the  influence  of 
a  new  Egeria  in  Lady  Jersey)  made  him  contemplate  his  official 
marriage  with  princess  Caroline;  in  1800,  however,  it  was 
renewed,  after  urgent  pleading  on  the  prince's  part,  and  after 
Mrs  Fitzherbert  had  obtained  a  formal  decision  from  the  pope 
pronouncing  her  to  be  his  wife,  and  sanctioning  her  taking  him 
back;  her  influence  over  him  continued  till  shortly  before  the 
prince  became  regent,  when  his  relations  with  Lady  Hertford 
brought  about  a  final  separation.  For  the  best  years  of  his  life 
he  had  at  least  had  in  Mrs  Fitzherbert  the  nearest  approach  to 
a  real  wife,  and  this  was  fully  recognized  by  the  royfd  family.* 
But  his  dissolute  nature  was  entirely  selfish,  and  his  various 
liaisons  ended  in  the  dominance  of  Lady  Conyngham,  the  "  X<ady 
Steward  "  of  his  household,  from  1 8  2 1  rill  his  death. 

Notorious  as  the  prince  of  Wales  had  become  by  1788,  it 
was  in  that  year  that  his  father's  first  attack  of  insanity  made 
his  position  in  the  state  one  of  peculiar  importance.  Fox  main- 
tained and  Pitt  denied  that  the  prince  of  Wales,  as  the  heir- 
apparent,  had  a  right  to  assume  the  regency  independently 
of  any  parliamentary  vote.  Pitt,  with  the  support  of  both 
Houses,  proposed  to  confer  upon  him  the  regency  with  certain 
restrictions.  The  recovery  of  the  king  in  February  1789  put  an 
end,  however,  to  the  prince's  hopes.   In  1794  the  prince  con- 

» Mrs  Fitzherbert  herself,  after  her  final  separation  from  the  prince, 
with  an  annuity  of  £6000  a  year,  lived  an  honoured  and  more  or  less 
retired  life  mainly  at  Brighton,  a  town  which  owed  its  rapid  develop- 
ment in  fashionable  popularity  and  material  wealth  to  its  selection 
by  the  prince  and  herself  as  a  residence  from  the  earliest  vears  of 
their  union;  and  there  she  died,  seven  years  after  the  death  of 
Geoi^e  IV.,  in  1837.  William  IV.  on  his  accession  offered  to  create 
her  a  duchess,  but  she  declined;  she  acrapted,  however,  his  per- 
mismon  to  put  her  servants  in  fxiyal  livery.  William  IV.  in  fact  did 
all  he  could,  short  of  a  public  acknowledgment  (which  the  duke_  of 
Wellington  opposed  on  state  grounds),  to  recognize  her  position 
as  his  brother's  widow.  Charfes  Greville,  writing  of  her  after  her 
death,  says  in  his  Diary,  "  She  was  not  a  clever  woman,  but  of  a  ver^ 
noble  ^irit,  disinterested,  generous,  honest  and  affectionate. ' 
The  actual  existence  of  a  marriage  tie  and  the  documentary  evidence 
of  her  rights  were  not  definitely  establish^  for  many  years;  but  in 
1905  a  sealed  packet,  depomted  at  Coutts's  bank  in  1833,  was  at 
length  opened  by  royat  permission,  and  the  marriage  certificate 
and  other  conclusive  proofs  therein  contained  were  published  in 
Mr  W.  H.  Wilkins's  Mrs  Fitxkerbert  and  George  IV.  In  1796  the 
prince  had  made  a  remarkable  will  in  Mrs  Fitzherbert's  favour, 
which  he  eave  her  in  1799,  included  among  these  documents 

(now  in  the  private  archives  at  Windsor).  In  this  he  speaks  of  her 
emi^tically  throughout  as  "  my  wife."  It  abo  contained  directions 
that  at  his  death  a  locket  with  her  miniature,  which  he  always  wore, 
should  be  interred  with  him;  and  Mrs  Fiuherbert  was  privately 
assured,  on  the  dulre  of  Wellin^n's  authoritv,  that  when  the  king 
was  buried  at  Windsor  the  miniature  was  on  his  breast. 


sented  to  a  mairiage  with  a  German  Protestant  princess,  because 
his  father  would  not  pay  his  debts  on  any  other  terms,  and  hit 
cousin,  Princess  Caroline  of  Brunswick,  was  brought  over  from 
Germany  and  married  to  him  in  1795.  Her  behavfoor  was 
light  and  flippant,  and  he  was  brutal  and  unloving.  The  ID- 
assorted  pair  soon  parted,  and  soon  after  the  birth  of  their 
only  child,  the  princess  Charlotte,  they  were  formally  separated. 
With  great  unwillingness  the  House  of  Commons  voted  fresh 
sums  of  money  to  pay  the  prince's  debts. 

In  181 1  he  at  last  became  prince  regent  in  consequence  of  his 
father's  definite  insanity.  No  one  doubted  at  that  time  that  it 
was  in  his  power  to  change  the  ministry  at  his  pleasure.  He  had 
always  lived  in  close  connexion  with  the  Whig  opposition,  and 
he  now  empowered  Lord  Grenville  to  form  a  ministry.  There 
soon  arose  differences  of  opinion  between  them  on  ^e  answer 
to  be  returned  to  the  address  of  the  Houses,  and  the  prince 
regent  thea  informed  tht  prime  minister,  Mr  Perceval,  that  he 
should  continue  the  existing  ministry  in  office.  Hie  ground 
alleged  by  him  for  this  desertion  of  his  friends  was  the  fear  lest 
his  father's  recovery  might  be  rendered  impossible  if  he  should 
come  to  hear  of  the  advent  of  the  opposition  to  power.  Lord 
Wellesley's  resignation  in  February  181 2  made  the  reconstruction 
of  the  ministry  inevitable.  As  there  was  no  longer  any  hope  of 
the  king's  recovery,  the  former  objection  to  a  Whig  administration 
no  longer  existed.  Instead  of  taking  the  course  of  inviting 
the  Whigs  to  take  office,  he  asked  them  to  join  the  existing 
administration.  The  Whig  leaders,  however,  refused  to  join, 
on  the  ground  that  the  question  of  the  Catholic  disabilities  was 
too  important  to  be  shelved,  and  that  their  difference  of  opinion 
with  Mr  Penpal  was  too  glaring  to  be  ignored.  Tlie  prince 
regent  was  excessively  angry,  and  continued  Perceval  in  office 
till  that  minister's  assassination  on  the  iith  of  May,  when  he 
was  succeeded  by  Lord  Liverpool,  after  a  negotiation  in  which 
the  proposition  of  entering  the  cabinet  was  again  made  to  the 
Whigs  and  rejected  by  them.  In  the  military  glories  of  the 
following  years  the  prince  regent  had  no  share.  When  the 
allied  sovereigns  vinted  England  in  1814,  he  played  the  part  of 
host  to  perfection.  So  great  was  his  unpopularity  at  home  that 
hisses  were  heard  in  the  streets  as  he  accompanied  his  guests 
into  the  city.  The  disgust  which  his  profligate  and  luxurious 
life  caused  amongst  a  people  suffering  from  almost  universal 
distress  alter  the  conclusion  of  the  war  rapidly  increased.  In 
161 7  the  windows  of  the  prince  regent's  carriage  were  broken 
as  he  was  on  his  way  to  open  parliament. 

The  death  of  George  III.  on  the  29th  of  January  1820,  gave  to 
his  son  the  title  of  king  without  in  any  way  altering  the  position 
which  he  had  now  held  for  nine  years.  Indirectly,  however, 
this  change  brought  out  a  manifestation  of  popular  feeling  such 
as  his  father  had  never  been  subjected  to  even  in  the  early  days 
of  his  reign,  when  mobs  were  btiming  jack-boots  and  petticoats. 
The  relations  between  the  new  king  and  his  wife  unavoidably 
became  the  subject  of  public  discussion.  In  1806  a  charge 
against  the  princess  of  having  given  birth  to  an  illegitimate 
child  had  been  conclusively  disproved,  and  the  old  king  had 
consequently  refused  to  withdraw  her  daughter,  the  princess 
Charlotte,  from  her  custody.  When  in  the  regency  the  prince 
was  able  to  interfere,  and  prohibited  Ms  wife  from  seeing  her 
daughter  more  than  once  a  fortnight.  On  this,  in  1813,  the 
princess  addressed  to  her  husband  a  letter  setting  forth  her 
complaints,  and  receiving  no  answer  published  it  in  the  Morning 
Chronicle.  The  prince  regent  then  referred  the  letter,  together 
with  all  papers  relating  to  the  inquiry  of  1806,  to  a  body  of 
twenty-three  privy  councillors  for  an  opinion  whether  it  was  fit 
that  the  restrictions  on  the  intercourse  between  the  princess 
Charlotte  and  her  mother  should  continue  in  force.  All  except 
two  answered  as  the  regent  wished  them  to  answer.  But  if  the 
official  leaning  was  towards  the  husband,  the  leaning  of  thegeneral 
public  was  towards  the  wife  of  a  man  whose  own  life  had  not  been 
such  as  to  justify  him  in  complaining  of  her  whom  he  had  thrust 
from  him  without  a  chaise  of  any  kind.  Addresses  of  sympathy 
were  sent  up  to  the  princess  from  the  dty  of  London  and 
other  public  bodies.   The  discord  again  broke  out  in  x8x4  in 
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GonsMioence  <rf  the  exdusion  ol  the  prince  hmn  court  during  the 
visit  of  the  allied  sovereigns.  In  August  in  that  year  she  left 
England,  and  after  a  little  time  took  up  her  abode  in  Italy.  The 
accession  of  George  IV.  brought  matters  to  a  crisis.  He  ordered 
that  no  prayer  for  his  wife  as  queen  should  be  admitted  into  the 
Prayer  Book.  She  at  once  challenged  the  accusation  which  was 
implied  in  this  omission  by  returning  to  England.  On  the  7th  of 
June  she  arrived  in  London.  Before  she  left  the  continent  she 
.  had  been  informed  that  proceedings  would  be  taken  against  her 
for  adultery  if  she  landed  in  En^^d.  Two  years  before,  in  1S18, 
commissioners  had  been  sent  to  Milan  to  investigate  charges 
against  her,  and  their  report,  laid  before  the  cabinet  in  1819, 
was  made  the  basis  of  the  piosecutibn.  Oa  the  day  on  vbidh 
she  arrived  in  London  a  message  was  laid  before  both  Houses 
recommending  the  criminating  evidence  to  parliament.  A 
secret  committee  in  the  House  of  Lords  after  considering  this 
evidence  brought  in  a  report  on  which  the  prime  minister  founded 
a  Bill  of  Pains  and  Penalties  to  divorce  the  queen  and  to  deprive 
her  of  her  royal  title.  The  bUl  passed  the  three  readings  with 
diminished  majorities,  and  when  on  the  third  reading  it  obtained 
only  a  majority  of  nine,  it  was  abandoned  by  the  Government. 
The  king's  unpopularity,  great  as  it  had  been  before,  was  now 
greater  than  ever.  PuUic  c^union,  without  trout^ing  itself 
to  ask  whether  the  queeu  was  guilty  or  not.  Was  roused  to 
indignatum  by  the  q>ectade  of  such  a  charge  bdng  brought  by  a 
husband  who  had  thrust  away  his  wife  to  fight  the  battle  of  life 
alone,  without  protection  or  support,  and  who,  whilst  surrounding 
her  with  spies  to  detect,  perhaps  to  invent,  her  acts  (A  infidelity, 
was  himself  notorious  for  his  adulterous  life.  In  the  following 
year  (1821)  she  attempted  to  force  her  way  into  Westminster 
Abbey  to  take  her  place  at  the  coronation.  On  this  occasion 
the  popular  support  failed  her;  and  her  death  in  August  relieved 
the  king  from  further  annoyance. 

Immediately  after  the  death  of  the  queen,  the  king  set  out  for 
Ireland.  He  remained  there  but  a  short  time,  and  his  effusive 
declaration  that  rank,  station,  honours  wa%  nothing  compared 
with  the  exalted  happiness  of  living  in  the  hearts  of  his  Irish 
subjects  gained  him  a  momentaiy  pc^nilarity  which  was  beyond 
his  attainment  in  a  country  where  be  was  better  known.  His 
reception  in  Dublin  encouraged  him  to  attempt  a  visit  to  Edin- 
burgh in  the  following  year  (August  1822).  Since  Charles  II. 
had  come  to  play  the  sorry  part  of  a  covenanting  king  in  1650 
no  sovereign  of  the  country  had  set  foot  on  Scottish  soil.  Sir 
Walter  Scott  took  the  leading  part  in  organizing  his  reception. 
The  enthusiasm  with  which  he  was  received  equalled,  if  it  did 
not  surpass,  the  enthusiasm  with  which  he  had  been  received  in 
Dublin.  But  the  qualities  which  enabled  him  to  fix  the  fleeting 
empathies  of  the  moment  were  not  such  as  would  enable  him 
to  exercise  the  influence  in  the  government  which  had  been 
Indubitably  possessed  by  his  father.  He  returned  from  Edin- 
burgh to  face  the  question  ot  the  ai^iointment  of  a  secretary  of 
state  which  had  been  raised  by  the  death  of  I^rd  Londonderry 
(Castlereagh).  It  was  upon  the  question  of  the  appointment  of 
ministers  that  the  battle  between  the  Whigs  and  the  king  had 
been  fought  in  the  reign  of  George  III.  George  IV.  had  neither 
the  firmness  nor  the  moral  weight  to  hold  the  reins  which  his 
father  had  grasped.  He  disliked  Canning  for  having  taken  his 
wife's  side  very  much  as  his  father  had  disliked  Fox  for  taking 
his  owjL  But  Lord  Livopool  insisted  on  Canning's  admission 
to  office,  and  the  king  gave  way.  Tacitly  and  without  a  struggle 
the  constitutional  victory  of  the  last  reign  was  surrendered. 
But  it  was  not  surrendered  to  the  same  foe  as  that  from  which 
it  had  been  won.  The  coalition  ministry  in  1784  rested  on  the 
great  landowners  and  the  proprietors  of  rotten  boroughs.  Lord 
liiverpo(d's  ministry  had  hitherto  not  been  very  enlightened, 
and  it  supported  itself  to  a  great  extent  upon  a  narrow  constitu- 
eaqy.  But  it  did  appeal  to  public  opinion  in  a  way  that  the 
Goalition  did  not,  and  what  it  wanted  itself  in  popular  support 
would  be  supplied  by  its  successors.  What  one  king  had  gained 
from  a  clique  another  gave  up  to  the  nation.  Once  more,  on 
Lord  Liverpool's  death  in  1827,  the  same  question  was  tried 
with  the  aame  result.  The  king  not  aaHy  disliked  Canning 


perscmally,  but  he  was  opposed  to  Canning's  policy.  Yet  after 
some  hesitation  he  accepted  Canning  as  prime  minister;  and 
when,  after  Canning's  death  and  the  short  ministry  of  Lord 
Goderich,  the  king  in  1828  authorized  the  duke  of  Wellington  to 
form  a  ministry,  he  was  content  to  lay  down  the  principle  that  the 
members  of  it  were  not  expected  to  be  unanimous  on  the  Catholic 
question.  When  in  1829  the  Wellington  ministry  unexpectedly 
proposed  to  introduce  a  Bill  to  remove  the  disabilities  of  the 
CathoUcs,  he  feebly  strove  against  the  proposal  and  quickly 
withdrew  his  oppcHiUon.  Tlie  wom-«ut  debauchee  had  neither 
the  merit  of  acquiesdog  in  the  change  nor  the  courage  to 
resist  it. 

George  IV.  died  on  the  s6th  of  June  1830,  and  was  succeeded 

by  his  brother,  the  duke  of  Clarence,  as  William  IV.  His  only 
child  by  Queen  Caroline,  the  princess  Charlotte  Augusta,  was 
married  in  1816  to  Leopold  of  Saxe-Coburg,  afterwards  khigof 
the  Belgians,  and  died  in  childbirth  on  the  6th  of  Novemb^ 
i8r7. 

George  IV.  was  a  bad  king,  and  his  reign  did  much  to  disgust  the 
country  with  the  Georgian  type  of  monarchy;  but  libertine  and 
profl^te  as  he  became,  the  abuse  which  has  been  lavished  on  his 
personal  character  has  hardly  taken  into  sufficient  consideration 
the  loose  morals  of  contemporary  society,  the  political  pontion  of 
the  Whig  party,  and  his  own  ebullient  temperament.  Thackeray, 
in  his  Four  Georges,  is  frequently  unfair  in  this  respect.  The  just 
condemnation  of  the  moralist  and  satirist  requires  some  qualification 
in  the  light  of  the  ijicture  of  the  period  handed  down  in  the  memoirs 
and  dianes  of  the  time,  such  as  Greville's,  Croker'a,  Creevey's,  Lord 
Holland's,  Lord  Malmesbury's,  &c.  Among  later  works  see  The 
First  Gentleman  of  Europe,  by  Lewis  Melville  (1906),  a  book  for  the 
genera]  reader.  (S.  R.  G.;  H.  Ch.) 

OEOROB  V.  [George  Frederick  Ernest  Albert],  king  of 
Great  Britain  and  Ireland  and  of  the  British  Dominions  beyond 
the  Seas,  emperor  of  India  (1865-  ),  second  son  of  King 
Edward  VII.,  was  bom  at  Marlborough  House,  London,  on  the 
3rd  of  June  1865.  When  four  years  old,  he  and  hiseMer  brother. 
Prince  Albert  Victor,  two  years  his  senior,  were  placed  under 
the  tutorship  of  John  Neale.  Dalton,  then  curate  of  Sand- 
ringham.  In  1877  the  two  prinos  became  naval  cadets  on  the 
"  Britannia "  at  Spithead,  where  they  passed  through  the 
ordinary  curriculum,  and  in  1879  they  joined  H.M.S.  "  Bac- 
chante "  under  the  command  oi  Captain  Lord  Charles  Scott, 
making  a  voyage  to  the  West  Indies,  in  the  course  of  which 
they  were  rated  midshipmen.  After  a  month  at  home  in  1880 
they  returned  to  the  ship  to  make  another  prolonged  cruise  in 
H.M.S.  "  Bacchante,"  in  the  course  of  which  they  visited  South 
America,  South  Africa,  Australia,  the  Fiji  Islands,  Japan,Ceylon, 
£gypt,  Palestine  and  Greece.  A  narrative  of  this  voyagCj 
The  Cruise  of  H.M.S.  "  Bacchante,"  compiled  from  the  letters, 
diaries  and  notebooks  of  the  princes,  was  published  in  1886. 
At  the  close  of  this  tour  in  1882  the  brothers  separated.  Prince 
George,  who  remained  in  the  naval  service,  was  app<»nted  to 
H.M.S.  ".  Canada,"  commanded  by  Captain  Durrant,  on  the 
North  American  and  West  Indian  station,  and  was  promoted 
sub-lieutenant.  On  his  return  home  he  passed  through  the 
Royal  Naval  College  at  Greenwich  and  the  gunnery  and  torpedo 
sduMjls,  being  promoted  lieutenant  in  1885.  A  year  later  he 
was  appointed  to  H.M.S.  "  Thunderer  "  of  the  Mediterranean 
squadron,  and  was  subsequently  transferred  to  H.M.S.  "  Dread- 
nought "  and  H.M.S.  "  Alexandra."  In  18S9  he  joined  the 
flagship  of  the  Channel  squadron,  H.M.S.  "  Northumberland," , 
and  in  that  year  was  in  conunand  of  torpedo  boat  No.  79  for 
the  naval  manceuvres.  In  1890  he  was  put  in  command  of 
the  gunboat  H.M.S. "  T1irush"fbrserviceontheNorth  American 
and  West  Indian  station.  After  his  promotion  as  commaiuler 
in  1S9X  he  commissioaed  H.M.S.  "  Melampus,"  the  command 
of  wUch  he  relinquished  on  the  death  of  his  brother,  Albert 
Victor,  the  duke  of  Clarence,  in  January  1893,  since  his  duties 
as  eventual  heir  to  the  crown  precluded  him  from  devoting 
himself  exclusively  to  the  navy.  He  was  promoted  captain 
in  1893,  rear-admiral  in  1901,  and  vice-admiral  in  1903.  He 
was  created  duke  of  York,  earl  of  Inverness,  and  Baron  Killarney 
in  1892,  and  on  the  6th  of  Ju^  1893  he  married  Princess  Victoria 
Maiy  (b.  a6th  May  1867),  daughter  of  Francis,  duke  of  Teck, 

XI.  34  a 

Digitized  by  GooQ[e 


746      GEORGE  V.,  OF  HANOVER— GEORGE,  OF  SAXONY 


and  Princess  Maiy  Adelaide,  duchess  of  Twi.,  daii^ter  of 
Adolphus  Frederick,  diike  of  Cambridge.  Their  eldest  son, 
Prince  Edward  Albert,  was  bom  at  White  I^odge,  Richmond, 
on  the  23rd  of  June  1894;  Prince  Albert  Frederick  George  was 
bom  at  Sandringham  on  the  14th  of  December  1895;  Princess 
Victoria  Alexandra  on  the  25th  of  April  1897;  Prince  Henry 
William  Frederick  Albert  on  the  31st  of  March  1900;  Prince 
George  Edward  Alexander  Edmund  on  the  20th  of  December 
1902;  and  Prince  John  Charles  Francis  on  the  12th  of  July  1905. 
Hie  duke  and  duchess  of  York  visited  Ireland  in  1899,  and 
it  had  been  arranged  before  the  death  of  Queen  >^ctoria  that 
they  should  make  a  tour  in  the  colonies.  On  the  accession  of 
King  Edward  VII.  (1901)  this  plan  was  confirmed.  They  sailed 
in  the  "  Ophir  "  on  Uie  i6th  of  March  190X,  traveling  by  the 
ordinary  route,  and  landed  at  Melbourne  in  May,  when  they 
opened  the  first  parliament  of  the  Commonwealth.  They  then 
proceeded  tp  New  Zealand,  returning  by  way  of  South  Africa 
and  Canada.  An  official  account  of  the  tour  was  published  by 
Sir  Donald  Mackenzie  Wallace  as  The  Web  of  Empire  (1902).  In 
November  1901  the  duke  was  created  prince  of  Wales.  On  the 
death  of  Edward  VII.  (May  6,  1910)  he  succeeded  to  the  Crown 
as  George  V.,  his  consort  taking  the  style  of  Queen  Mary. 

6B0RGE  king  of  Hanover  (1819-1878),  was  the  only  son 
of  Ernest  Augustus^  king  of  Hanover  and  duke  of  Cumberlraid, 
and  dodseqUehtly  a  grandson  of  the  English  king  George  HI. 
Bora  in  Berlin  on  the  27th  of  May  1S19,  his  jrouth  was  passed 
in  England  and  in  Berlin  until  1837,  when  Iiis  father  became 
king  of  Hanover  and  he  took  up  his  residence  in  that  country. 
He  lost  the  sight  of  one  eye  during  a  childish  illness,  and  the 
other  by  an  accident  in  1833.  Being  thus  totally  blind  there 
were  doubts  whether  he  was  qualified  to  succeed  to  the  govern- 
ment of  Hanover;  but  Ms  father  decided  that  he  should  do  so, 
as  the  law  of  the  dissolved  empire  only  excluded  princes  who 
were  bom  blind.  This  decision  was  a  fatal  one  to  the  dynasty. 
Both  from  his  father  and  from  his  maternal  uncle,  Charles 
Frederick,  prince  of  Mecklenburg-Strelitz  (1785-1837),  one  of 
the  most  influential  men  at  the  Prussian  court,  George haid  learned 
to  take  a  very  high  and  autocratic  view  of  royal  authwity.  His 
bUndness  prevented  him  from  acquiring  the  shrewdness  and 
knowledge  of  the  world  which  had  assisted  his  father,  and  he 
easily  fell  into  the  hands  of  unwise,  and  perhaps  dishonest  and 
disloyal,  advisers.  A  man  of  deep  religious  feeling,  he  formed 
a  fantastic  conception  of  the  place  assigned  to  the  house  of  Guelph 
in  the  divine  economy,  and  had  ideas  of  founding  a  great  Guelph 
state  in  Europe.  It  is,  therefore,  not  surprising  that  from  the 
time  of  his  accession  in  November  1851  he  was  constantly 
engaged  in  disputes  with  his  Landtag  or  parliament,  and  was 
consequently  in  a  weak  and  perilous  position  when  the  crisis 
in  the  affairs  of  Germany  came  in  z866.  Having  supported 
Austria  in  the  diet  of  the  German  confederation  in  June  1866, 
he  refused,  contrary  to  the  wishes  of  his  parliament,  to  assent 
to  the  Prussian  demand  that  Hanover  should  obsarve  an  unarmed 
neutrality  during  the  war.  As  a  result  his  country  and  his 
capital  were  at  once  occupied  by  the  Pmssians,  to  whom  his 
army  surrendered  on  the  29th  of  June  1866,  and  in  the  following 
September  Hanover  was  formally  annexed  by  Pmssia.  From 
his  retreat  at  Hietzing  near  Vienna,  George  appealed  in  vain 
to  the  powers  of  Europe;  and  supported  by  a  \ar^  number  of 
his  subjects,  an  agitation  was  carried  on  which  for  a  time  caused 
some  embarrassment  to  Prussia.  All  these  efforts,  however, 
to  bring  about  a  restoration  were  unavailing,  and  the  king  passed 
the  remainder  of  his  life  at  Gm^dw  in  Austria,  or  in  France, 
refusing  to  the  last  to  be  recondled  with  the  Prussian  government. 
Whilst  visiting  Paris  for  medical  advice  he  died  in  that  dty  on 
the  12th  of  Jime  187S,  and  was  buried  in  St  Geoi^'s  chapel, 
Windsor.  In  Febmary  1843  he  had  married  Marie,  daughter 
of  Joseph,  duke  of  Saxe-Altenbiorg,  by  whom  he  left  a  son  and 
two  daughters.  His  son,  Ernest  Augustus,  duke  of  Cumberland 
(b.  1845),  continued  to  maintain  the  claim  of  his  house  to'  the 
kingdom  of  Hanover. 

By  the  capitulation  of  1866  the  king  was  allowed  to  retain 
his  personal  property,  which  included  money  and  securities 


equal  to  nearly  £1,500,000,  which  had  been  sent  to  England 
before  the  Prussian  invasion  of  Hanover.  The  crown  jewels 
had  also  been  secretly  conveyed  to  England.  His  valuable 
plate,  which  had  been  hidden  at  Herrenhaiisen,  was  restored 
to  him  in  1867;  his  palace  at  Herrenhausen,  near  Hanover, 
was  reserved  as  his  property;  and  in  1867  the  Prussian  govern- 
ment agreed  to  compensate  him  for  the  loss  of  his  landed  estates, 
but  owing  to  his  continued  hostility  the  payment  of  the  in- 
terest on  this  sum  was  suspended  in  the  following  year  (see 
Hanover). 

See  O.  Klopp,  KSniz  Georg  V.  (Hanover,  1878);  O.  Theodor, 
ErinnmiMgfin  an  Gtorg  V.  (Bremerhaven,  1878);  O.  Meding, 
Memoven  aur  Zei^ewiickte  (Leipzigt  1S81-1884). 

OEOROE  I.,  king  of  the  Hellenes  (1845-  ),  second  son  ai 
King  Christian  IX.  of  Denmark,  was  bom  at  Copenhagen  on 
the  24th  of  December  1845.  After  the  expulsion  of  King  Otho 
in  1862,  the  Greek  nation,  by  a  plebiscite,  elected  the  British 
prince,  Alfred,  duke  of  Edinburgh  (subsequently  duke  of  Coburg), 
to  the  vacant  throne,  and  on  his  refusal  the  national  assembly 
requested  Great  Britain  to  nominate  a  candidate.  The  choice 
of  the  British  government  fell  on  Prince  Christian  William 
Ferdinand  Adolphus  George  of  Schleswig-Holstein-Sonderburg- 
Gltlcksbiirg,  whose  election  as  king  of  the  Hdlenes,  with  the 
title  George  I.,  was  recognized  by  the  powers  (6th  of  June  1863). 
The  dster  of  the  new  sovereign.  Princess  Ale»mdra,  had  a  few 
months  before  (roth  March)  married  the  prince  of  Wales,  aftCT- 
wards  King  Edward  VII.,  and  his  father  succeeded  to  the  crown 
of  Denmark  in  the  following  November.  Another  sister,  Princess 
Dagmar,  subsequently  married  the  grand  duke  Alexander 
Alexandrovitch,  afterwards  Emperor  Alexander  III.  of  Russia. 
On  his  accession,  King  George  signed  an  act  resigning  his  right 
of  succession  to  the  Danish  throne  in  favour  of  his  younger 
brother  Prince  Waldemar.  He  was  received  with  much  enthusiasm 
by  the  Greeks.  Adopting  the  motto,  "  My  strength  is  the  love 
of  my  people,"  he  ruled  in  strict  accordance  with  constitutional 
principles,  thou|^  not  hesitating  to  make  the  fullest  use  of  the 
royal  i»erogative  when  the  intervention  of  the  crown  seemed  to 
be  required  by  circumstances.  For  the  evrata  of  his  reign  see 
Greece:  History. 

King  George  married,  on  the  27th  of  October  1867,  the  grand 
duchess  Olga  Constantinovna  of  Russia,  who  became  distingtushed 
in  Greece  for  her  activity  on  behalf  of  charitable  objects.  Their 
children  were  Prince  Constantino,  duke  of  Sparta  (b.  1868),  who 
married  in  1889  Princess  Sophia  of  Prussia,  daughter  of  the 
emperor  Frederick,  and  granddaughter  of  Queen  Victoria; 
Prince  George  (b.  1869),  from  November  1898  to  October  1906 
high  commissioner  of  the  powers  in  Crete;  Prince  Nicholas 
(b.  1872),  who  married  in  1902  the  grand  duchess  Helen-Vladi- 
mirovna  of  Rtissia;  Prince  Andrew  (b.  1882),  who  married  in 
1903  Princess  Alice  of  Battenberg;  Prince  Christopher  (b.  1888); 
and  a  daughter.  Princess  Marie  (b.  1876),  who  maxried  in  1900 
the  grand  duke  George  Michailovlch  of  Russia. 

6EOR0E,  king  of  Saxony  (1832-1904),  the  youa^t  son  of 
King  John  of  Saxony  (d.  1873)  and  Queen  Amelia,  was  bora  at 
Dresden  on  the  8th  of  August  1832.  From  an  early  age  he 
received  a  careful  scientific  and  military  training,  and  in  1846 
entered  the  active  army  as  a  lieutenant  of  artillery.  In  1849- 
1850  he  was  a  student  at  the  imiversity  of  Bonn,  but  soon  returaed 
to  military  life,  for  which  he  bad  a  predilection.  In  the  Austro- 
Pmssian  War  of  1866  he  commanded  a  Saxon  cavalry  brigade, 
and  in  the  early  part  of  the  war  of  1870-71  a  division,  but 
later  succeeded  to  the  supreme  command  of  the  XII.  (Saxon) 
army  corps  in  the  room  of  his  brotiier,  the  crown  prince  Albert 
(afterwards  king)  of  Saxony.  His  name  is  inseparably  associated 
with  this  campaign,  during  which  he  showed  undoubted  military 
abihty  and  an  intrepidity  which  communicated  itself  to  all 
ranks  under  his  command,  notably  at  the  battles  of  St  Privat 
and  Beaumont,  in  which  he  greatly  distinguished  himself.  On 
his  brother  succeeding  to  the  throne  he  became  commander-in- 
chief  of  the  Saxon  army,  and  wp^  in  1888  made  a  Prussian 
field  marshal  by  the  empnor  William  I.  He  married  in  1859 
the  infanta  Maria,  sister  of  King  Louis      Portugal,  and  King 
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Albert's  maxriage  being  childless,  succeeded  on  his  death  in  1903 
to  the  throne  of  Saxony.  He  died  on  the  15th  of  October  1904, 
at  Pillnitz. 

fiBORGB  OP  LAODICEA  in  Syria,  often  called  "  the  Cappa- 
dodan,"  from  356  to  361  Arian  archbishop  of  Alexandria,  was 
bom  about  the  beginning  of  the  4th  century.  According  to 
Ammianus  (xxii.  n),  he  was  a  native  of  Epiphania,  in  Cilida. 
Gregory  Naaanzei  tells  ns  that  his  father  was  a  fuller,  and  that 
he  himself  soon  became  notorious  as  a  parasite  of  so  mean  a 
^pe  that  be  would  "  sell  himself  for  a  cake."  After  many 
wanderings,  in  the  course  of  which  he  seems  to  have  amassed 
a  considerable  fortune,  first  as  an  army-contractor  and  then  as 
a  receiver  of  taxes,  he  ultimately  reached  Alexandria.  It  is  not 
known  how  or  when  he  obtained  ecclesiastical  orders;  but, 
after  Athanasius  had  been  banished  in  356,  George  was  pro- 
moted by  the  influence  of  the  then  prevalent  Arian  faction  to  the 
meant  see.  His  theological  attitude  was  that  known  as  semi- 
Arian  or  Homoiousian,  and  his  associates  were  Eustatfaius  of 
Sebaste  and  Basil  of  Ancyra.  At  George's  instigation  the 
KCtHid  Simian  formula  (promulgated  by  the  third  council  of 
Siimium  357),  which  was  conciliatory  towards  strict  Arianism, 
was  opposed  at  the  ooondl  of  Ancyra  in  358  (Haniack,  Hist, 
of  Dogma,  iv.  76).  His  persecutions  and  o^resuons  of  the 
orthodox  ultimately  raised  a  rebellion  which  compelled  him  to 
flee  for  his  Ufe;  but  his  authority  was  restored,  although  with 
difficulty,  by  a  military  demonstration.  Untaught  by  experience, 
he  resumed  his  course  of  selfish  tyranny  over  Christians  and 
heathen  aUke,  and  raised  the  irritation  of  the  populace  to  such 
a  pitch  that  when,  on  the  accession  of  Julian,  his  downfall  was 
proclaimed  and  he  was  committed  to  prison,  they  dragged  him 
thence  and  killed  him,  finally  casting  his  body  into  the  sea 
(34th  of  December  361).  With  much  that  was  sordid  and 
Iwntal  m  his  charactra  George  combined  a  hij^y  cultivated 
Uterary  taste,  and  in  the  course  of  his  chequered  career  he  had 
fotmd  the  means  of  collecting  a  splendid  library,  which  Julian 
ordered  to  be  conveyed  to  Antioch  for  his  own  use.  An  anony- 
mous work  against  the  Manicfaeans  discovered  by  Lagarde  in 
1859  in  a  MS.  of  Titus  of  Bostra  has  been  attributed  to  Mm. 

The  or^;iiial  sources  for  the  facts  of  the  life  of  George  of  Laodicea 
are  Ammianus,  Grc^wy  Nazianxen,  Epiphanius  and  Atliananus. 
His  character  has  been  drawn  with  graphic  fidelity  by  Gibbon  in 
the  2ird  chapter  of  the  Decline  and  Fall;  but  the  theoiy,  accepted 
b}'  Gibbon,  which  identifies  htm  with  the  patron  saint  of^England  is 
now  rejected  (see  George,  Saint).  See  C.  S.  Hulst,  St  George  of 
Cappadocia  in  Legend  and  History  (1910). 

GBOEOE  OP  TREBIZOND  (1395-1484),  Greek  philosopher 
and  scholar,  one  of  the  pioneers  of  the  reirival  of  letters  in  the 
Western  world,  was  bom  in  the  island  of  Crete,  and  derived 
his  surname  Trapezuntios  from  the  fact  that  his  ancestors  were 
from  Trebizond.  At  what  pwriod  he  came  to  Italy  is  not  certain ; 
according  to  some  accounts  he  was  summoned  to  Venice  about 
1430  to  act  as  amanuensis  to  Francesco  Barbaro,  who  appears 
to  have  already  made  his  acquaintance;  according  to  others  he 
did  not  visit  Italy  till  the  time  of  the  council  of  Florence  (1438- 
1439).  He  learned  Latin  from  Vittorino  da  Feltre,  and  made 
such  rapid  progress  that  in  three  years  he  was  able  to  teach 
Latin  literature  and  rhetoric.  His  reputation  as  a  teacher  and 
a  translator  of  Aristotle  was  very  great,  and  he  was  sdected  as 
secretary  by  Pope  Nicholas  V.,  an  ardent  Aristotdian.  The 
needless  bitterness  of  his  attacks  upon  Plato  (in  the  CotnparaHo 
■Aristotelis  et  Platonis),  which  drew  forth  a  powerful  response 
from  Bessarion  (q.v.),  and  the  manifestly  hurried  and  inaccurate 
character  of  his  translations  of  Plato,  Aristotle  and  other  classical 
authors,  combined  to  ruin  his  fame  as  a  scholar,  and  to  endanger 
his  position  as  a  teacher  of  philosophy.  The  indignation  against 
him  on  account  of  his  first-named  work  was  so  great  that  he 
would  probably  have  been  compelled  to  leave  Italy  had  not 
Alphonso  V.  given  him  protection  at  the  court  of  Naples.  He 
subsequently  returned  to  Rome,  where  he  died  in  great  poverty 
on  the  1 3th  of  August  1484.  He  had  long  outlived  his 
reputation,  and  towards  the  end  of  his  life  his  intellect  failed  him. 
Fnmi  all  accounts  he  was  a  man  of  very  disagreeable  character, 
omceited  and  quarrdsome. 


See  G.  Voigt,  Die  Wiederbel^mng  des  UMsischm  AlterUims  (1B03), 
and  article  by  C.  F.  B&hr  in  Ersch  and  Gruber's  AUeemeine  Encykh- 
p&die.  For  a  complete  list  of  his  numerous  works,  consisting  of 
translations  from  Greek  into  Latin  (Plato,  Aristotle  and  the  Fathers) 
and  original  essays  in  Greek  (chiefly  theolMdural)  and  Latin  gram- 
matical and  rhetorical),  see  Fafandus,  BUMotheca  Grasea  (ed. 
Harles),  xii. 

GEORGE  THE  MONK  [Geoxgios  Monachos],  called  Hamar- 
tolos  (Greek  for  "  sinner  "),  Byzantine  chronider,  lived  during 
the  reign  of  Michael  III.  (842-867).  He  wrote  a  Chronicle  of 
events,  in  four  books,  from  the  creation  of  the  world  to  the  death 
of  the  emperor  Theophilus  (842),  whose  widow  Theodora  restored 
the  worship  of  images  in  the  same  year.  It  is  the  only  original 
contemporary  authority  for  the  years  813-842,  and  therefore 
so  far  indispensable;  the  early  parts  of  the  work  are  merely  a 
compilation.  In  the  introduction  the  author  disclaims  all  pn- 
tensions  to  literary  style,  and  declares  that  his  only  object  was 
to  relate  such  things  as  were  "  useful  and  necessary  "  wiUi  a 
strict  adherence  to  truth.  Far  too  much  attention,  however, 
is  devoted  to  religious  matters;  the  iconoclasts  are  fiercely 
attacked,  and  the  whole  is  interlarded  with  theological  discussions 
and  quotations  from  the  fathers.  The  work  was  very  popular, 
and  translations  of  it  served  as  models  for  Slavonic  writers. 
The  MSS.  give  a  continuation  down  to  948,  the  author  of  which 
is  indicated  simply  as  "  the  logothete,"  by  whom  probably 
Symeon  Metaphrastes  (second  half  of  the  loth  cxntury)  is  meant. 
In  thb  rdigious  questions  are  relegated  to  the  background, 
more  attention  is  devoted  to  political  history,  and  the  language 
is  more  popular.  Still  further  continuations  of  little  value  go 
down  to  1 1 43.  The  large  circulation  of  the  work  and  its  sub- 
sequent reissues,  with  alterations  and  interpolations,  make  it 
very  diMcult  to  arrive  at  the  ori{dnal  text. 

Editions:  E.  de  Muralt  ffit  Petersburg,  1859):  J.  P.  M^ne, 
Patrologia  Graeca,  ex.;  C.  de  Boor  (in  Teubner  series,  1904-  ). 
See  F.  Hlrsch,  Bytantiniseke  Studien  (1876);  C.  de  Boor  in 
torische  Unlersuchungen  (in  honour  of  Arnold  Scb&fer,  Bonn,  1882); 
C.  Knimbacher,  Geschichte  der  byzanttnischen  Litteraiur  (1897). 

GEORGE  THE  STNCELLUS  [Georgios  Svmkellos],  of 
Constantinople,  Byzantine  chronicler  and  ecclesiastic,  lived 
at  the  end  of  the  8th  and  the  beginning  of  the  9th  century  aji. 
He  was  the  syncdlus  (cdl-mate,  the  confidential  campanion 
assigned  to  the  patriarchs,  sometimes  little  more  than  a  spy; 
see  Syncelltjs)  or  private  secretary  of  Tara(u)aius,  patriarch 
of  Constantinoplb  (784-806),  after  whose  death  he  retired  to  a 
convent,  and  wrote  his  Chronicle  of  events  from  Adam  to  Dio- 
cletian (285).  At  his  earnest  request,  the  work,  which  he  doubt- 
less intended  to  bring  down  to  his  own  times,  was  continued  after 
his  death  by  his  friend  Theophanes  Confessor.  The  Chronicle, 
which,  as  its  title  implies,  is  rather  a  chronological  table  (with 
notes)  than  a  history,  is  written  with  special  reference  to  pre- 
Christian  times  and  the  introduction  of  Christianity,  and  exhibits 
the  author  as  a  staunch  upholder  of  orthodoxy.  But  in  spite 
its  religious  bias  and  dry  and  uninteresting  character,  the  frag- 
ments of  ancient  writers  and  apocryphal  books  preserved  in  it 
render  it  specially  valuable.  For  instance,  consifkrable  portions 
of  the  original  text  of  the  Chronicle  of  Eusebius  have  been 
restored  by  the  aid  of  Syncellus.  His  chief  authorities  were 
Annianus  of  Alexandria  (5th  century)  and  Panodorus,  an 
Egyptian  monk,  who  wrote  about  the  year  400  and  drew  laigdy 
from  Eusebius,  Dexippus  and  Julius  Africanus. 

Editio  princeps,  by  J.  Gear  (1652);  in  Bonn  Corpus  scripiorum 
hist.  Byz.,  by  W.  Dindori  (1829).  See  also  H.  Gelzer,  Sextus  Julius 
Africanus,  it.  i  (i  885) ;  C.  Knimbacher,  Geschichte  der  bysantiHiKhen 
Litieratur  (1897). 

GEORGE,  HENRY  (1839-1897),  American  author  and  political 
economist,  was  bom  in  Philadelphia,  Penn.,  on  the  2nd  of  Sep- 
tember 1839.  He  settled  in  California  in  1858;  removed  to 
New  York,  1880;  was  first  a  printer,  then  an  editor,  but  finally 
devoted  all  his  life  to  economic  and  social  questions.  In  1871 
he  published  Our  Land  Policy,  which,  as  further  developed  in 
1879  under  the  title  of  Progress  and  Poverty,  speedily  attracted 
the  widest  attention  both  in  America  and  in  Europe.  In  x886 
he  published  Protection  or  Free  Trade.  Henry  George  had  no 
political  ambition,  but  in  1886  he  received  an  independent 
nomination  as  mayor  of  New  York  City,  and  became  so  popular 
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that  it  required  a  coalition  of  the  two  strongest  political  parties 
to  prevent  his  election.  He  received  68,000  votes,  against 
90,000  for  the  coalition  candidate.  His  death  on  the  39th  of 
October  1897  was  followed  by  one  of  the  greatest  demonstrations 
of  popular  feeling  and  general  respect  that  ever  attended  the 
funeral  of  any  strictly  private  dtizen  in  American  history. 
The  fundamental  doctrine  of  Henry  George,  the  equal  right  of 
all  men  to  the  use  of  the  earth,  did  not  originate  with  him;  but 
his  clear  statement  of  a  method  by  which  it  could  be  enforced, 
without  increasing  state  machinery,  and  indeed  with  a  great 
simplification  of  government,  gave  it  a  new  form.  This  method 
he  named  the  Single  Tax.  His  doctrine  may  be  condensed  as 
follows:  The  land  of  every  country  belongs  of  rig^t  to  all  the 
people  of  that  country.  This  right  cannot  be  alienated  by  one 
generation,  so  as  to  affect  the  title  of  the  next,  any  more  than 
men  can  sell  their  yet  unborn  children  for  slaves.  Private 
ownership  of  land  has  no  more  foundation  in  morality  or  reason 
than  private  ownership  of  air  or  sunlight.  But  the  private 
occupancy  and  use  of  land  are  right  and  indispensable.  Any 
attempt  to  divide  land  into  equal  shares  is  impossible  and  un- 
desirable. Land  should  be,  and  practically  is  now,  divided  for 
private  use  in  parcels  among  those  who  will  pay  the  hig^t  price 
for  the  use  of  each  parcel.  This  price  is  now  paid  to  some  persons 
annually,  and  it  is  called  retU.  By  applying  the  rent  of  land, 
exclusive  of  all  improvements,  to  the  equal  benefit  of  the  whole 
community,  absolute  justice  would  be  done  to  aU.  As  rent  is 
alwajrs  more  than  sufficient  to  de&ay  all  necessary  expenses  of 
government,  those  expenses  should  be  met  by  a  tax  upon  rent 
alone,  to  be  brought  about  by  the  gradual  abolition  of  all  other 
taxes.  Landlords  should  be  left  in  undisturbed  possession  and 
nominal  ownership  of  the  land,  with  a  sufficient  margin  over  the 
tax  to  induce  them  to  collect  their  rents  and  pay  the  tax.  They 
would  thus  be  transformed  into  mere  land  agents.  Obviously 
this  would  involve  absolute  free  trade,  since  all  taxes  on  imports, 
manufactures,  successions,  documents,  personal  property,  build- 
ings or  improvements  would  disappear.  Nothing  made  by  man 
would  be  taxed  at  all.  The  right  of  private  property  in  all  things 
made  by  man  would  thus  be  absolute,  for  the  owner  tA  such 
things  could  not  be  divested  of  his  property,  without  full  com- 
pensation, even  under  the  pretence  of  taxation.  The  idea  of 
concentrating  all  taxes  upon  ground-rent  has  found  followers 
in  Great  Britain,  North  America,  Australia  and  New  Zealand. 
In  practical  politics  this  doctrine  is  confined  to  the  "  Single  Tax, 
Limited,"  which  proposes  to  defray  only  the  needful  public 
expenses  from  ground-rent,  leaving  the  surplus,  whatever  it 
may  be,  in  the  undisturbed  possession  of  land-owners. 

The  principal  books  by  Henry  George  are:  Process  and  Poverty 
(1879),  The  Irish  Land  Question  (1881),  Social  Problems  (1884), 
Protection  or  Free  Trade  (1886),  The  Condition  of  Labor  (1891), 
A  Perplexed  Philosopher  (1892),  Political  Economy  (1898).  His  son, 
Henry  Geoi^e  fb.  1862),  has  written  a  Life  (looo).  For  the  Single 
Tax  theory  see  Shearman's  HtUwal  Taxation  (1899).    (T.  G.  S.) 

GBORGB  PISn>A  [Geokgios  Piodeb],  Byzantine  poet,  bom  in 
Plsidia,  flourished  during  the  7th  century  a.d.  Nothing  is  known 
of  him  except  that  he  was  a  deacon  and  diartophylax  (keeper 
of  the  records)  of  the  church  of  St  Sophia.  His  earliest  work, 
in  three  cantos  (dxpoiiaas),  on  the  campaign  of  the  emperor 
Heraclius  against  the  Persians,  seems  to  be  the  work  of  an  eye- 
witness. This  was  followed  by  the  Avarica,  an  account  of  a 
futile  attack  on  Constantinople  by  the  Avars  {626),  said  to  have 
been  repulsed  by  the  aid  of  the  Virgin  Mary ;  and  by  the  Heraclias, 
a  general  survey  of  the  exploits  of  Heraclius  both  at  home  and 
abroad  down  to  the  final  overthrow  of  Chosroes  in  627.  George 
Fisida  was  also  the  author  of  a  didactic  poem,  Hexaimeron  or 
Cosmourgia,  upon  the  creation  of  the  world;  a  treatise  on  the 
vanity  <i  life,  after  the  maimer  of  Ecclesiastes;  a  controverdal 
composition  against  Severus,  bishop  of  Antioch;  two  short  poems 
upon  the  resurrection  of  Christ  and  on  the  recovery  of  the  sacred 
crucifix  stolen  by  the  Persians.  The  metre  chiefly  used  is  the 
iambic.  As  a  versifier  Pisida  is  correct  and  even  elegant;  as  a 
chronicler  of  contemporary  events  he  is  exceedingly  useful; 
and  later  Byzantine  writers  enthusiastically  compared  him  with, 
and  even  preferred  him  to  Euripides.  Recent  criticism,  however, 


characttfizes  his  conqnsittons  as  utifidal  and  almost  uniformly 
dulL 

Complete  works  in  J.  P.  Migne,  Patrologia  Graeca,  xdi. ;  see  also 
De  Georgii  Pisidae  apud  Theophanem  aliosgtie  historieas  rHigmis, 
(1900),  by  S.  L.  Sternbach,  who  has  edited  several  new  poems  for 
the  first  time  from  a  Paris  MS.  in  Wiener  Sludien,  xiii.,  xiv.  {1891- 
1892);  C.  Krumbacher,  Geschichte  der  byzantinischen  Liileraiur 
(1897} ;  C.  F.  B&hr  in  Ersch  and  Gruber's  AUgemeine  EneyUopddie. 

OEOBGE,  LAKE,  a  lake  in  the  E.  part  of  New  York,  U.S.A., 
among  the  S.£.  foothills  of  the  Adirondack  Mountains.  It 
extends  from  N.N.E.  to  S.S.W.  about  34  m.,  and  varies  in  width 
from  2  to  4  m.  It  has  a  maximum  depth  of  about  400  ft.,  and  is 
323  ft.  above  the  sea  and  227  ft.  above  Lake  Champlain,  into 
which  it  has  an  outlet  to  the  northward  through  a  narrow  rhi^iiiv^ 
and  over  falls  and  rapids.  The  lake  is  fed  chiefly  by  mountain 
brooks  and  submerged  springs;  its  bed  is  ftn-  the  most  part 
covered  with  a  dean  sand;  its  clear  water  is  a>loured  with 
beautiful  tints  of  blue  and  green;  and  its  surface  is  studded  with 
about  320  islands  and  islets,  all  except  nineteen  of  which  belong 
to  the  state  and  constitute  a  part  of  its  forest  reserve.  Noir  the 
head  of  the  lake  is  Prospect  Mountain,  rising  1736  ft.  above  the 
sea, while  several  mUes  farther  down  the  shores  is  BlackMountain, 
2661  ft.  in  height.  Lake  George  has  become  a  favourite  summer 
resort.  Lake  steamers  ply  between  the  village  of  Lake  George 
(formeriy  Caldwell)  at  the  southern  end  of  the  lake  and  Bddmn, 
whence  there  is  rail  connexion  with  Lake  Champlain  steamers. 

Lake  George  was  formed  during  the  Glacial  period  by  gladal 
drift  which  clogged  a  pre-exisring  valley.  Aooordingto^of.  J.F. 
Kemp  the  valley  occupied  by  Lake  George  was  a  low  pass  before 
the  Glacial  period;  a  dam  of  glacial  drift  at  the  southern  end 
and  of  lacustrine  clays  at  the  northern  end  formed  the  lake  which 
has  submerged  the  pass,  leaving  higher  parts  as  islands.  Before 
the  advent  of  the  white  man  the  lake  was  a  part  of  the  war-path 
over  which  the  Iroquois  Indians  frequency  made  their  way 
northward  to  attack  the  Algonquins  and  the  Hurons,  and  during 
the  struggle  between  the  English  and  the  French  for  suprema<7 
in  America,  waterways  being  still  the  chief  means  of  communica- 
tion, it  was  of  great  strategic  importance  (see  Champlain,  Lake). 
Father  Isaac  Jogues,  Ren£  Goupil  and  Guillaume  Couture 
seem  to  have  been  the  first  white  men  to  see  the  lake  (on  the  9th 
of  August  1642)  as  they  were  bemg  tsJcen  by  their  Iroquois 
captors  from  the  St  Lawrence  to  the  towns  of  the  Mohawks, 
and  in  1646  Father  Jogues,  having  undertaken  a  half-religious, 
half-political  mission  to  the  Mohawks,  was  again  at  the  lake, 
to  which,  in  allusion  to  his  having  reached  it  on  the  eve  of  Corpus 
Christi,  he  gave  the  name  Lac  Saint  Sacrement.  This  name 
it  bore  until  the  summer  of  1755,  when  General  William  Johnson 
renamed  it  Lake  George  in  honour  of  King  George  XL 

General  Johnson  was  at  this  time  in  command  of  a  force  M 
colonists  and  Indians  sent  against  the  French  at  Crown  Pcdnt  on 
Lake  Champlain.  The  expedition,  however,  had  proceeded 
no  farther  than  to  the  head  of  Lake  George  when  Jdbxaoa  was 
informed  that  a  toice  of  French  and  Indians  under  Baron  Ludwig 
August  Dieakau  was  pushmg  on  from  Crown  Point  to  Fort 
Lyman  (later  Fort  Edward),  14  m.  to  the  S.  of  thdr  encampment. 
Accordingly,  on  the  morning  of  the  8th  of  September  a  detach- 
ment of  1000  colonials  imder  Colonel  Ephraim  WiUiama  (1715- 
1755)  Indians  under  Hendrick,  a  Mohawk  chief,  was 

sent  to  aid  Fort  Lyman,  but  when  about  3  m.  S.  of  the  lake  this 
detachment  fell  into  an  ambuscade  prepared  for  it  by  Dieakau 
and  both  Williams  and  Hendrick  were  killed.  The  survivors 
were  pursued  to  their  camp,  and  then  followed  on  the  same  day 
the  main  battle  of  Lake  George,  in  which  xooo  colonials  fighting 
at  first  behind  a  hastily  prepared  barricade  defeated  about  1400 
French  and  Indians.  Both  commuiders  were  wounded;  Dieskau 
was  captured;  the  French  lost  about  300;  and  the  colonials 
nearly  the  same  (including  those  who  fell  earlier  in  the  day). 
Johnson  now  built  on  the  lake  shore,  near  the  battlefield,  a  fort 
of  gravel  and  logs  and  called  it  Fort  William  Henry  (the  site  was 
occupied  by  the  Fort  William  Henry  Hotel  till  it  was  burned 
in  1909).  In  the  meantime  the  French  entrenched  them- 
selves at  Ticonderoga  at  the  foot  of  the  lake.  In  March  1757 
Fort  William  Henry  successfully  withstood  an  attack  of  1600 
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men  sent  out  by  the  marquis  de  Vaudreuil,  governor  of  Canada, 
but  on  the  9th  of  August  of  the  same  year  its  garrison,  after 
being  reduced  to  desperate  straits,  surrendered  to  the  marquis  de 
Montcalm.  By  the  terms  of  surrender  the  garrison  was  to  be 
sUowed  to  march  out  with  the  honours  of  war  and  was  to  be 
escorted  to  Fort  Edward,  but  the  guard  provided  by  Montcalm 
was  inadequate  to  protect  them  from  las  Indian  allies  and  on  the 
day  {oUowing  the  surrender  many  were  massacred  or  taken 
{ffisoners.  The  fort  was  razed  to  the  ground.  In  1758  General 
James  Abercrombie  proceeded  by  way  of  Lake  George  agunst 
Fort  Hconderoga,  and  in  1759  Baron  Jeffrey  Amherst,  while  on 
his  way  to  co-operate  with  (Jeneral  James  W<dfe  against  Quebec, 
biiilt  near  the  site  of  Fort  William  Henry  one  bastion  of  a  fort 
since  known  as  Fort  George,  the  ruins  of  which  still  remain. 

A  monument  commemorative  of  the  battle  of  Lake  Geoigc 
was  unveiled  on  the  8th  of  September  1903,  on  the  site  of  the 
battle,  and  within  the  state  reservation  of  35  acres  known  as 
Fort  George  Battle  Park.  Horicon  is  a  name  that  was  given 
to  the  lake  by  James  Fenimore  Cooper.  The  Indian  name  of 
the  lake  was  Andia-ta-roc-te. 

See  Francis  I^rkman,  Montcalm  and  Wolfe  (Boston,  1884) ;  and 
£.  £.  S^tye.  Lako  Georgfi  w  History  (Lake  Geotge,  1897). 

OEOROE  JUNIOR  REPUBLIC*  an  American  industrial 
institution,  situated  near  the  small  village  of  Freeville,  in  Tomp- 
kins county,  New  York,  U.S.A.,  9  m.  E.N.E.  of  Ithaca,  at  the 
junction  of  the  Sayre-Aubiun  and  the  Elmira-Cortland  branches 
of  the  Lehigh  Valley  railway.  The  George  Junior  Republic 
forms  a  miniature  state  whose  economic,  civic  and  social  condi- 
tions, as  nearly  as  possible,  reproduce  those  of  the  United  States, 
and  whose  citizenship  is  vested  in  young  people,  especially  those 
who  are  neglected  or  wayward,  who  are  thus  taught  self-reliance, 
self-control  and  morality.  The  founder,  William  Reuben  George 
(b.  1866),  was  a  native  of  West  Diyden,  a  village  near  Freeville, 
who  as  a  bnaness  man  in  New  York  City  became  interested  in 
the  Fresh  Air  Fund  charity  supervised  by  the  New  Ywk  Tribune, 
took  chai^  of  summer  outings  for  dty  children  (1890-1894), 
and,  becoming  convinced  that  such  charities  tended  to  promote 
pauperism  and  crime  among  the  older  of  their  prot4g€s,  devised 
first  (1894)  the  plan  of  requiring  payment  by  the  children  in 
laboiu:  for  all  they  received  during  these  summer  jaunts,  then 
(189s)  self-gOTCmment  for  a  summer  colony  near  Freeville, 
and  finally  a  permanent  colony,  in  which  the  children  stay  for 
several  years.  The  Republic  was  founded  on  the  loth  of  July 
1895;  the  only  check  on  the  powers  of  executive,  representative 
and  jiididal  branches  of  the  government  lies  in  the  veto  of  the 
superintendent.  "  Nothing  without  labour  "  is  the  motto  of 
the  commuoity,  so  strictly  carried  out  that  a  ^1  or  boy  in  the 
Republic  who  lus  not  money  ^  to  pay  for  a  night's  lodging  must 
sleep  in  jail  and  work  the  next  day  for  the  use  of  the  cell.  The 
legislative  body,  originally  a  House  of  Representatives  and  a 
Senate,  in  1899  became  more  like  the  New  England  town  meeting. 
The  respect  for  the  law  that  follows  its  enactment  by  the  citizens 
themselves  is  remarkable  in  a  class  so  largely  of  criminal  tend- 
encies; and  it  is  particularly  noticeable  that  positions  on  the 
police  force  are  eagerly  coveted.  Fifteen  is  the  age  of  majority; 
suffrage  is  universal,  children  under  fifteen  must  be  in  charge  of  a 
citizen  guardian.  The  average  age  of  citizens  was  seventeen  in 
1908.  The  proportion  of  girls  to  boys  was  originally  small,  but 
gradually  increased;  in  1908  there  were  about  70  girls  and  90 boys. 
The  tendency  is  to  admit  only  those  aged  at  least  sixteen  and 
physically  wdl  equipped.  In  the  Republic's  earlier  years  the 
citizens  lived  in  boanHng-houses  of  different  grades,  but  later  in 
family  groups  in  cottages  (there  were  in  19ZO  twelve  cottages) 
under  the  care  of  '*  house-mothers."  The  labour  of  the  place  is 
divided  into  sewing,  laundry  work,  cooking  and  domestic  service 
for  the  girb,  and  furniture  making,  carpentry,  farm  work,  baking 
bread  and  wafers  (the  business  of  an  Auburn  biscuit  factory  was 
bought  in  1903), plumbingandprintingforthe  boys.  Masonry  and 

*  The_ "  government  "  issued  its  own  currency  in  tin  and  later 
in  aluminium,  and  "  American  "  money  could  not  be  passed  within 
the  48  acres  of  the  Republic  until  1006,  when  depreciation  forced  the 
Republic's  coinage  out  of  use  and  Amerioen  "  coin  was  made  legal 
tender. 


shoe  and  harness  making  were  tried  for  a  few  years.  There  is 
an  efficient  preparatory  and  high  school,  from  which  students 
enter  directly  leading  colleges.  The  religious  influence  is  strong, 
wholesome  and  unsectarian;  students  in  Auburn  Theological 
Seminary  have  assisted  in  the  religious  work;  Roman  Catholic 
and  Hebrew  services  are  also  held;  and  attendance  at  church 
services  is  compulsory  only  on  convicts  and  prisoners. 

There  are  "  Woman's  Aid  "  societies  in  New  York  City, 
Ithaca,  Syracuse,  Buffalo,  Boston  and  elsewhere,  to  promote 
the  work  of  the  Republic.  A  "  republic  "  for  younger  boys, 
begun  at  Freeville,  was  established  in  Litdifidd,  Ccmnecticut; 
and  a  National  Junior  Republic  near  Annapolis  Junction, 
Maryland,  and  a  Carter  Junior  Republic  at  Readington,  near 
Easton,  Pennsylvania,  are  modelled  on  the  George  Junior 
Republic.  In  1908-1910  new  *'  states "  were  established  at 
Chino,  California,  Grove  City,  Pennsylvania,  and  Flemington 
Junction,  New  Jersey.  In  February  1908  the  National  Associa- 
tion of  Junior  RepuUics  was  formed  with  Mr  George  (its  founder) 
as  its  director,  its  aims  being  to  establish  at  least  one  *'  republic  " 
in  each  state  of  the  Union,  and  in  other  countries  similar  institu- 
tions for  youth  and  miniature  governments  modelled  on  that  of 
the  country  in  which  each  "  state  "  is  established,  and  to  establish 
colonies  for  younger  children,  to  be  sent  at  the  age  of  filteen 
to  the  Junior  Republic.  At  the  time  of  its  formation  the  National 
Association  included  the  "  states  "  at  Freeville,  N.Y.,  Litchfield, 
Conn.,  and  Annapolis  Junction,  Md.;  others  joined  the  federa- 
tion later. 

See  William  R.  Geoise,  The  Junior  Republic:  its  History  and 
Ideals  (New  York,  1910) ;  The  Junior  RepvbHc  Citisen  (Freeville. 
1895  sqq.),  written  and  printed  by  "  citizens  ";  Nothing  Without 
Labor,  George  Junior  RefitbUc  (7th  ed..  Freeville,  1909),  a  manual: 
J.  R.  Commons,  "  The  Junior  Republic,"  in  The  American  Jourmu 
of  Sociology  (1898) ;  D.  F.  Lincoln,  "  The  George  Junior  Republic^" 
in  The  Coming  Age  (1900);  and  Lyman  Abbott,  "A  Republic 
within  a  Republic''^in  the  Outlook  for  February  15, 1908. 

OEOR6ET0WN,  the  capital  of  British  Guiana  (see  Gtiuna), 
and  the  seat  of  the  colonial  government,  atuated  on  the  left 
bank  of  the  Demerara  river  at  its  mouth,  in  6^  29'  34'  N.  and 

58*  11'  30'  W.  It  was  known  during  the  Dutch  occupation 
as  Stabroek,  and  was  established  as  the  seat  of  government 
of  the  combined  colonies  of  Essequibo  and  Demerara  (now  with 
Berbice  forming  the  three  counties  of  British  Guiana)  in  1784, 
its  name  being  changed  to  Georgetown  in  i8i3.  It  is  one  of 
the  finest  towns  in  this  part  of  the  world,  the  streets  being  wide 
and  straight,  intersecting  each  other  at  right  angles,  several 
having  double  roadways  with  lily-covered  canals  in  the  centre, 
the  grass  banks  on  either  side  carrying  rows  of  handsome  shade 
trees.  In  Main  Street,  the  finest  street  in  Georgetown,  the  canal 
has  been  filled  in  to  form  a  broad  walk,  an  obvious  precedent 
for  the  treatment  of  the  other  canals,  which  (however  beautiful) 
are  useless  and  merely  act  as  breeding  grounds  for  mosquitoes. 
The  principal  residences,  standing  in  their  own  gardens  surrounded 
by  foliage  and  flowers,  are  scattered  over  the  town,  as  are  also 
the  slums,  almost  the  worst  of  which  abut  on  the  best  residential 
quarters.  Water  Street,  the  business  centre,  runs  parallel  to 
the  river  for  about  2J  m.  and  contains  the  stores  of  the  wholesale 
and  retail  merchants,  their  wharves  running  out  into  the  river 
to  allow  steamers  to  come  alongside.  Most  of  the  houses  and 
public  buildings  are  constructed  of  wood,  the  former  generally 
raised  on  brick  pillars  some  4  ft.  to  10  ft.  from  the  ground,  the 
bright  colouring  of  the  wooden  walls,  jalousies  and  roofs  adding 
to  the  beauty  of  the  best  streets.  The  large  structure  known 
as  the  Public  Buildings  in  the  centre  of  the  city,  containing 
the  offices  of  the  executive  government  and  the  hall  of  the 
court  of  policy,  was  erected  between  1829  and  1834.  It  is  a 
handsome,  E-shaped,  brick-plastered  building  of  considerable 
size,  with  deep  porticos  and  marble-paved  galleries  carried  on 
cast-iron  columns.  The  law  courts,  built  in  the  'eighties,  have 
a  ground  floor  of  concrete  and  iron,  the  upper  storey  being  of 
hardwood.  Among  other  public  buildings  are  the  town  ball, 
the  Andean  and  Roman  Catholic  cathedrals,  several  handsome 
churches,  the  local  banks  and  insurance  offices,  and  the  almshouse. 
The  public  hospital  consists  of  several  large  blocks.  The  Royal 
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Agricultural  and  Commercial  Society  has  a  large  reading-room 
and  lendii^  library.  The  assembly  rooms,  above  and  owned 
by  the  Georgetown  club,  has  a  good  stage  and  is  admirably 
adapted  to  dramatic  and  musical  entertainments.  A  museum 
(free),  belonging  to  the  Royal  Agricultural  and  Commercial 
Sodety,  is  chiefly  devoted  to  the  fauna  of  British  Guiana,  but 
also  contains  an  instructive  collection  of  local  economic,  minera- 
logical  and  botanical  exhibits,  a  miscellaneous  collection  of 
foreign  birds  and  mammals,  and  an  interesting  series  of  views 
of  the  colony.  The  botanical  gardens  to  the  east  of  the  city 
are  of  considerable  extent  and  admirably  laid  out.  The  nurseries 
cover  a  large  area  and  are  devoted  chiefly  to  the  raising  of  plants 
of  economic  importance  which  can  be  purchased  at  nominal 
rates.  The  coUections  of  ferns  and  orchids  are  very  fine.  In  the 
gardens  are  also  located  the  fields  of  the  board  of  agriculture, 
where  experimental  work  in  the  growth  of  sugar*cane,  rice, 
cotton  and  all  tropical  plants  of  economic  importance  is  earned 
on.  Other  popular  resorts  are  the  sea  wall  and  the  promenade 
gardens  in  the  centre  of  the  dty. 

The  local  government  of  Georgetown  is  vested  in  a  mayor  and 
town  council  elected  under  a  very  restricted  franchise.  The 
city  is  divided  into  foxuteen  wards  each  with  one  representative. 
A  councillor  must  possess,  either  personally  or  through  his  wife, 
premises  within  the  city  of  the  appraised  value  of  at  least  $1500. 
A  voter  must  either  own  house  property  of  the  i^praised  value 
of  $250  or  occupy  premises  of  an  annual  rental  of  $240.  There 
are  indeed  only  397  municipal  voters  in  a  populadon  of  nearly 
50,000.  The  revenue,  just  over  £50,000  annually,  is  mainly 
derived  from  a  direct  xate  (m  house  property.  The  colonial 
government  pays  rates  on  its  property  and  also  gives  a  grant- 
in-aid  towards  the  upke^  of  the  streets.  The  expenditure  is 
principally  on  sanitation,  fire  brigade,  streets,  water-supply, 
street  lighting  and  drainage.  Street  lighting  is  carried  out  under 
contract  by  the  Demerara  Electric  Company,  which  has  a 
monopoly  of  private  lighting  and  works  an  excellent  tram  service. 
Water  for  public  and  domestic  purposes  is  taken  from  the  con- 
servancy of  the  east  coast  and  isdelivered  by  pumping  throughout 
the  city,  but  drinking-water  is  collected  in  tanks  attached  to 
the  dwellings  from  the  rain  falling  on  the  roofs.  The  fire  brigade 
is  a  branch  of  the  police  force,  half  the  cost  being  borne  by  the 
rates  and  half  by  the  general  revenue.  There  is  an  excellent 
service  of  telephones,  a  branch  of  the  post  office,  and  halfpenny 
postage  within  the  city  boundaries.  There  are  in  Georgetown 
two  well-equipped  foundries,  a  dry  dock,  and  factories  for  the 
manufacture  of  rice,  cigars,  soap,  boots,  chocolate,  candles, 
aerated  waters  and  ice.  Georgetown  is  connected  by  rail  and 
ferry  with  New  Amsterdam,  by  ferry  and  rail  with  the  west 
coast  of  Demerara,  and  by  steamer  with  all  the  country  districts 
along  the  coast  and  up  the  navigable  reaches  of  the  principal 
rivers.  (A.  G.  B.*) 

GEORGETOWN,  formerly  a  city  of  the  District  of  Columbia, 
U.S.A.,  and  now  part  (sometimes  called  West  Washington) 
of  the  city  of  Washington,  U.S.A.,  at  the  confluence  of  the 
Potomac  river  and  Rock  Creek,  and  on  the  Chesapeake  and  Ohio 
Canal,  about  2}  m.  W-N.W.  of  the  National  CaiatoL  Fop. 
(1890)  14,046;  (1900)  14,549.  The  streets  are  old-fashioned, 
narrow  and  well  shaded.  On  the  "  Heights  *'  are  many  fine 
residences  with  beautiful  gardens;  the  Monastery  and  Academy 
(for  girls)  of  Visitation,  founded  in  1799  by  Leonard  Neale, 
■  second  archbishop  of  Baltimore;  and  the  college  and  the 
astronomical  observatory  (1842)  of  Georgetown  University. 
The  university  was  founded  as  a  Roman  Catholic  Academy  in 
1789,  was  opened  in  1791,  transferred  to  the  Society  of  Jesus 
in  1805,  authorized  in  1815  by  Congress  to  confer  college  or 
university  degrees,  and  by  the  Holy  See  in  1833  to  confer  degrees 
in  philosophy  and  theology,  incorporated  as  Georgetown  College 
by  Act  of  Congress  la  X844,  and  began  graduate  work  about 
1856.  The  colkge  library  includes  the  historical  collection  of 
James  Gilmary  Shea.  A  school  of  medicine  was  opened  in  185 1, 
a  dental  school  in  1901  and  a  school  of  law  in  1870.  In  1909- 
1910  the  university  had  an  enrolment  of  859  students.  Rising 
in  terraces  from  Rock  Creek  is  Oak  Hill  Cemetery,  a  beautiful 


burying-ground  containing  the  graves  of  John  Howard  Payne, 
the  author  of  "  Home,  Sweet  Home,"  Edwin  McMasters  Stanton 
and  Joseph  Henry.  On  the  bank  <^  the  Fotooiac  is  a  brick  house 
which  was  for  several  years  the  home  of  Francis  Scott  K^y,  author 
of  "  The  Star-Spangled  Banner  on  Analostan  Island  in  the 
river  was  a  home  of  James  Murray  Mason;  Georgetown  Heights 
was  the  home  of  the  popular  novelist,  Mrs  Emma  Dorothy 
Eliza  Nevitte  Southworth  (1819-1899).  Before  the  advent  of 
railways  Georgetown  had  an  important  commerce  by  way  of  the 
Chesapeake  and  Ohio  Canal,  by  which  considerable  coal  as  well 
as  some  grain  is  still  brought  hither,  and  of  which  Georgetown 
is  now  a  terminus;  the  canal  formerly  crossed  the  Potomac 
at  this  point  on  an  aqueduct  bridge  (1446  ft.  long),  but  in  1887 
the  crossing  was  abandoned  and  the  old  bridge  was  purchased 
by  the  United  States  government,  which  in  1889  constructed 
a  new  steel  bridge  upon  the  (dd  masonry  piers.  Chief  among  the 
manufactories  are  sevoal  large  flour  mills — Georgetown  flour 
was  long  noted  for  its  eccelleace.  Thoe  is  a  very  luge  fish- 
market  here.  Georgetown  was  settled  late  in  the  17th  cmtury, 
was  laid  out  as  a  town  in  1751,  chartered  as  a  city  in  1789, 
merged  in  the  District  of  Columbia  in  1871,  and  annexed 
to  the  dty  of  Washington  in  1878.  In  the  early  days  of 
Washington  it  was  a  social  centre  of  some  importance,  where 
many  members  of  Congress  as  well  as  some  cabinet  officers 
and  representatives  of  foreign  countries  lived  and  the  President 
gave  state  dinners;  and  here  were  the  studio,  for  two  years,  of 
Gilbert  Stuart,  and  "  Kalorama,"  the  residence  of  JoeL  Barlow. 

OEOROETOWN,  a  city  and  the  county-seat  of  Scott  county, 
Kentucky,  U.S.A.,  about  zi  miles  N.  <tf  Lexugtoa.  P<^ 
(1900)  3833,  of  whom  1677  were  negroes.  Georgetown  is  saved 
by  the  Cindnnati  Southern  (Queen  &  Crescent  Route),  the 
Frankfort  &  Cindnnati,  and  the  Southern  railways,  and  is 
connected  with  X<exington  by  an  dectric  line.  It  is  the  seat 
of  Georgetown  College  (Baptist,  co-educational),  chartered  in 
1829  as  the  successor  of  Rittenhouse  Academy,  which  was  founded 
in  1798.  Georgetown  is  situated  in  the  Blue  Grass  region  of 
Kentucky,  and  the  surrounding  country  is  devoted  to  agriculture 
and  stock-raising.  One  of  the  largest  independent  oil  refineries 
in  the  country  (that  of  the  Indian  Refining  Co.)  is  in  Georgetown, 
and  among  manufactures  are  bricks,  flour,  ice,  bagging  and  hemp. 
The  remarkable  "  Royal  Spring,"  which  rises  near  the  centre 
of  the  dty,  furnishes  about  300,000  gallons  ol  y/atei  an  hour 
for  the  dty^s  water  sUf^y,  and  for  power  for  the  street  railmy 
and  for  various  industries.  The  first  settlement  was  made  in 
1775,  and  was  named  McCldlan's,  that  luime  bdng  changed  to 
Lebanon  a  few  years  afterwards.  In  1790  the  place  was  incor- 
porated as  a  town  under  its  present  name  (adopted  in  honour 
of  George  Washington),  and  Georgetown  was  chartered  as  a  dty 
of  the  fourth  class  in  1894.  Bacon  College,  which  developed  into 
Kentucky  (now  Transylvania)  University  (see  Lexikgton,  Ky.), 
was  established  here  by  the  Disdples  of  Christ  in  1836,  but  in 
2839  was  removed  to  Harrodsburg. 

QBOROETOWK,  a  dty,  a  port  of  entry  and  the  county-seat 
of  Georgetown  county,  South  Carolina,  U.S.A,  at  the  head  of 
Winyah  Bay,  and  at  the  mouth  of  the  Pedee  river,  about  15  m. 
from  the  Atluitic  Ocean,  and  about  55  m.  N.£.  of  Charleston. 
Pop.  (1890)  2895;  (xpoo)  4138  (2718  negroes);  (19x0)  5530. 
Georgetown  is  served  by  the  Georgetown  &  Western  railway, 
has  steamship  communication  with  Charleston,  Wilmington, 
New  York  City  and  other  Atlantic  ports,  and,  by  the  Pedee 
river  and  its  tributaries  (about  1006  m.  of  navigable  streams), 
has  trade  connexions  with  a  large  area  of  South  Carolina  and  part 
of  North  Carolina.  The  principal  public  buildings  are  the  post 
office  and  custom  house.  Among  the  dty's  manufactures  are 
lumber,  foundry  and  machine-shop  products,  naval  stores  and 
oars;  and  there  are  shad  and  sturgeon  fisheries.  The  growing 
of  cotton  and  truck-gardening  are  important  industries  in  the 
neighbouring  region,  and  there  is  considerable  trade  in  such 
products.  The  first  settlement  here  was  made  about  1700; 
and  the  town  was  laid  out  a  short  time  before  1734,  The  Winyah 
Indigo  Sodety  grew  out  of  a  sodal  club  organized  about  1740, 
and  was  found«l  in  1757  by  a  group  of  planters  interested  in 
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raising  indigo;  it  long  conducted  a  school  (discontinued  during 
■  the  Civil  War)  which  eventually  became  part  of  the  city's  public 
school  system.  In  1780  Georgetown  was  occupied  by  a  body 
of  Ix^aHst  troops,  with  whom  the  American  troops  had  several 
Airmisfaes,  but  on  the  loth  of  August  1781  General  Francis 
Marion  forced  the  evacuation  of  the  town  and  took  posaession 
of  it.  A  few  days  later,  an  American  named  Manson,  who  had 
joined  the  British  forces,  attacked  the  town  from  an  armed 
vessel,  and  burned  about  forty  houses,  the  small  body  of  militia 
being  unable  to  make  an  effective  resistance.  General  Lafayette 
first  landed  on  American  soil  at  Georgetown  on  the  34th  of  April 
1777.  Georgetown  was  incorporated  as  a  town  in  1805,  and  was 
chartered  as  a  city  in  1S95. 

GEORGETOWN,  a  dty  and  the  county-seat  of  Williamson 
county,  Texas,  U.S.A.,  on  the  San  Gabriel  river,  about  25  m.  N. 
by  £.  of  Austin.  Pop.  (1890)  3447;  (1900)  2790,  of  whom 
608  were  negroes.  The  dty  is  served  by  the  International 
&  Qreat  N<»rthmi,  and  the  Missouri,  Slansas  &  Texas  rail- 
wa3rs.  Georgetown  is  the  seat  ci  the  Southwestern  University 
(Methodist  Episcopal,  South,  co-educational),  formed  in  1873 
(chartered  1875)  by  the  combination  <tf  Ruterville  College 
(Methodist  Episcopal,  at  Ruterville,  Texas,  chartered  in  1840, 
and  closed  in  1850),  McKenzie  College  (at  Clarksville,  Texas, 
founded  in  1841  and  closed  in  1873),  W^eyan  College  at  San 
Augustine  (chartered  in  1844,  burned  a  few  years  later,  and  not 
rebuilt),  and  Soule  University  at  Chapel  Hill  (chartered  in  1856, 
but  closed  in  1870).  The  university  includes  a  fitting  school 
at  Georgetown,  and  a  medical  department  at  Dallas,  Texas; 
in  1909  it  had  an  enrolment  of  1037  students.  The  principal 
manufactures  of  Georgetown  are  cotton  and  cotton-seed  oil, 
and  planing-mill  iffoducts.  In  Page  Park  are  mineral  iq>rings, 
whose  waters  have  medicinal  qualities  similar  to  the  famous 
Karlsbad  waters.  The  first  settlement  was  made  here  in  1848; 
and  Georgetown  was  incorporated  as  a  town  in  1866,  and  was 
chartered  as  a  dty  in  1890. 

GEORGIA,  a  southern  state  of  the  United  States  of  America, 
one  of  the  thirteen  original  states,  situated  between  30"  31'  39' 
and  35"  N.,  and  between  81*  and  85"  53'  38'  W.  It  is  bounded 
N.  by  Tennessee  and  North  Carolina,  £.  by  South  Carolina  and 
the  Atlantic  Ocean,  S.  by  Florida,  and  W.  by  Alabama.  The 
total  area  of  the  state  is  591265  sq.  m.,  of  whidi  540  sq.  m.  are 
water  surface. 

The  surface  of  Geor^  is  divided  into  five  physiographic  zones. 
From  the  sea  coast,  which  is  skirted  by  fertile,  semi-tropical  islands, 
a  plain  of  35*000  sq.  m.,  known  as  Soutn  Georgia,  extencfs  northward 
to  the  "  fall-line  '  passing  from  Augusta,  through  Milledgeville 
and  Macon,  to  Columbus.  This  is  a  part  of  the  great  Atlantic 
Coastal  Plain.  For  30  m.  from  the  coast  its  elevation  is  10  ft., 
then  it  rises  abruptly  70  ft.  higher,  and  30  m.  farther  N.  another 
elevation  begins,  which  reaches  §75  ft.  at  Milledgeville,  the  average 
elevation  of  the  entire  region  being  250  ft.  North  of  the  line  men- 
tioned, and  collectively  known  as  North  Geoi^a,  are  the  four  other 
regions,  each  with  well-defined  characteristics.  The  laigest  and 
southernmost,  a  broad  belt  extending  from  the  "  fall-line  "  to  a 
line  passing  through  Clarkesville,  Habersham  county,  Cartersville, 
Bartow  county  and  Buchanan,  Haralson  county  (approximately), 
is  known  as  the  Piedmont  Belt  or  Plateau,  being  a  region  of  faint 
relief  eroded  on  highly  complicated  cr^^alline  rocks.  The  Blue 
Ridge  escarpment,  a  strikii^  topt^raphic  feature  in  Virginia  and 
the  Carolinas,  extends  into  Georgia  along  the  north-eastern  border 
of  this  belt,  but  is  less  strongly  developed  here  than  elsewhere, 
dying  out  entirely  towards  the  south-west.  North  of  the  Piedmont 
Belt  lie  the  Appalachian  Mountains  Region  and  the  Great  Valley 
Region,  the  former  to  the  east,  the  latter  to  the  west  of  a  dividing 
line  from  Cartersville  northward.  The  former  region  consists  of 
detached  mountain  masses  of  crystalline  rocks,  not  yet  eroded 
down  to  the  level  of  the  Piedmont  Belt.  In  Towns  county,  in  the 
Appalachian  Region,  is  the  highest  point  in  the  state,  Brasstown  Bald, 
also  called  Enota  Mountain  (4768  ft.).  The  Great  Valley  Region 
conusts  of  folded  sedimentary  rocks,  extensive  erosion  having 
removed  the  soft  layers  to  form  valleys,  leaving  the  hard  layers 
as  ridges,  both  layers  running  in  a  N.E.-S.W.  direction.  In  the 
extreme  north-west  comer  of  the  state  is  a  small  part  of  the  Cumber- 
land Plateau,  represented  by  Lookout  and  Sand  Mts. 

On  the  Blue  Ridge  escarpment  near  the  N.E.  comer  of  the  state 
is  a  water-parting  separating  the  waters  which  find  their  way 
respectively  N.W.  to  the  Tennessee  river,  S.W.  to  the  Gulf  of  Mexico 
and  S.E.  to  the  Atlantic  Ocean;  indeed,  according  to  B.  M.  and 
M.  R.  Hall  (Water  Resources  of  Georgia,  p.  2),  "  there  are  three 


springs  in  north-east  Geor^  within  a  stone's  throw  of  each  other 
that  send  out  their  waters  to  Savannah,  Ga.,  to  Apalachicola,  Fla., 
and  to  New  Orleans,  La."  The  water-parting  between  the  waters 
flowing  into  the  Atlantic  and  those  flowing  into  the  Gulf  extends 
from  this  point  first  S.E.  for  a  few  miles,  then  turns  S.W.  to  Atlanta, 
and  from  there  extends  S.S.E.  to  the  Florida  line.  West  of  where 
the  escarpment  dies  out,  the  Great  Valley  Region  and  a  considerable 

g>rtion  of  the  Appalachian  Mountains  Region  are  drained  by  the 
ooaa,  the  Tallapoosa  and  thrir  tributaries,  into  Mobile  Bay.  but 
the  Cumberland  Plateau,  like  that  part  of  the  Appalachian  Moun- 
tains Region  which  lies  directly  N.  of  the  Blue  Ridge  escarpment, 
constitutes  a  part  of  the  Tennessee  Basin.  The  principal  rivers 
of  the  state  are  the  Chattahoochee  and  the  Flint,  which  unite  in 
the  S.W.  corner  to  form  the  Apalachicola;  the  Ocmulgee  (whose 
western  tributary,  the  Towaliga,  falls  ^  ft.  in  less  than  a  quarter 
of  a  mile),  and  the  Oconee,  which  unite  in  the  S.E.  to  form  the 
Altamaha;  and  the  Savannah,  which  forms  the  boundary  between 
Georgia  and  South  Carolina.  All  of  these  rise  in  the  upper  part  of  the 
Piedmont  Plateau,  through  which  they  pursue  a  rapid  course  over 
rocky  beds,  and  are  navigable  only  south  of  the  "  fall-line,"  at 
which  and  north  of  which  they  furnish  an  abundance  of  water-power. 
The  upper  Savannah  river  first  flows  S.W.,  then  turns  abruptly 
S.E.,  while  the  Chattahoochee  river  rises  near  this  point  and  con- 
tinues S.W.  This  is  because  the  upper  Savannah  '  was  formerly 
part  of  the  Chattahoochee,  but  was  captured  and  turned  S.E.  by 
neadward  growth  of  the  Savannah.  As  a  result  of  the  capture 
there  is  a  deep  goige  along  the  upper  Savannah,  especially  along  the 
branch  called  the  Tallulah  river;  and  the  upper  Tallulah,  in  a  series 
of  cascades,  2f  m.  long,  falls  525  ft.  from  the  former  higher  level 
down  to  the  main  bed  of  the  upper  Savannah,  at  Tallulah  Falls,  a 
summer  resort. 

The  fauna  and  fiora  have  no  distmctive  features.    [See  United 

States.) 

Climaie  and  Soils. — The  climate  of  Georgia,  though  temperate, 
differs  considerably  in  different  parts  of  the  state.  All  the  nine 
climate  belts  in  the  United  States,  except  that  of  southern 
Florida,  are  represented  within  its  borders.  The  lowest  mean 
annual  temperature,  40"  F.  and  below,  is  that  of  some  of  the 
mountain  tops  of  northern  Georgia;  from  the  mountain-^des 
to  the  Piedmont  Plateau  this  mean  temperature  varies  from 
45"  to  60°;  on  the  Piedmont  Plateau  from  60**  to  65**;  and  on  the 
Coastal  Hain  from  60**  to  70".  The  July  isotherm  of  80"  crosses 
the  state  a  little  N.  of  Augusta  and  Idacon,  touching  the  W. 
boundary  at  West  Ptnnt,  Troup  county.  The  mean  July  tempera- 
ture for  the  whole  state  is  81 -8°;  for  the  part  S.  of  the  80* 
isotherm  the  average  temperature  for  July  is  between  So**  and 
85**.  The  average  rainfall  for  the  state  is  49-3  in.;  the  maximum 
is  71-7  in.,  at  Rabun  Gap  in  the  extreme  N.£.  part  of  the  state; 
the  minimum  is  39-4  at  Swainaboro,  ^nanuel  county,  a  little  S.E. 
of  the  centre  of  the  state. 

Georgia  is  also  notable  for  the  variety  of  its  S(»l8.  In  the 
Cumberland  Plateau  and  Great  Valley  Regions  are  a  red  or  brown 
loam,  rich  in  decomposed  limestone  and  calcareous  shales,  and 
sandy  or  gravelly  loams.  In  the  Piedmont  Plateau  and  Appala- 
chian Mountains  Regicms  the  surface  soil  is  generally  sandy,  but 
in  conaidraable  areas  the  subsoil  is  a  red  day  derived  largely 
from  the  decomposition  xA.  hornblende.  By  far  the  greatest 
variety  of  soils  is  foimd  in  the  Coastal  Plain  Region.  Here  the 
Central  Cotton  Belt,  extending  from  the  "  fall-line  "  as  far  S. 
as  a  line  bisecting  Early  county  in  the  W.  and  passing  through 
Baker,  Worth,  Dooly,  Dodge,  Laurens,  Johnson,  Jefferson 
and  Burke  counties,  has  three  distinct  kinds  of  soil;  a  sand, 
forming  what  is  known  as  the  sand-hill  region;  red  clay  derived 
from  silicious  rock  in  the  red  bills;  and  grey,  sandy  soils  with 
a  subsoil  of  yellow  loam.  South  of  the  Cotton  Belt  is  the  lime 
Sink  Region,  which  includes  Miller,  Baker,  Mitchell,  Colquitt 
and  Worth  counties,  the  northern  portions  c&  Decatur,  Grady, 
Thomas,  Brooks  and  Lowndes,  the  eastern  parts  of  Dooly  and 
Lee,  and  the  eastern  portions  of  Berri^i  Irwin,  WQcox,  Dodge, 
and  some  parts  of  Burke,  Screven  and  Bulloch.  The  soft  lime- 
stone underlying  this  region  is  covered,  in  the  uplands,  with 
grey,  sandy  soils,  which  have  a  subsoil  of  loam;  in  the  lowlands 
the  surface  soils  are  loams,  the  subsoils  clays.  Adjoining  this 
region  are  the  pine  barrens,  which  extend  S.  to  a  line  passing 
through  the  northern  portions  of  Pierce,  Wayne,  Liberty,  Bryan 

*  According  to  the  usual  nomenclature,  the  branch  flowing  S.W. 
is  called  the  Chattooga ;  this  unites  with  the  Tallulah  to  form  the 
Tugaloo,  which  in  turn  unites  with  the  Kioweetoform  the  Savannah 
proper. 
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and  Effingham  counties.  Here  the  prevailing  soils  are  grey  and 
sandy  with  a  subsoil  of  loam,  but  they  are  less  fertile  than  those 
of  the  Lime  Sink  or  Cotton  Belts.  The  coast  counties  of  the  S.E. 
and  generally  those  on  the  Florida  frontier  are  not  suitable  for 
cultivation,  on  account  of  the  numerous  marshes  and  swamps, 
Okefinokee  Swamp  being  45  m.  long  and  approximately  30  m. 
wide;  but  the  southern  portions  of  Decatur,  Grady,  Thomas  and 
Brooks  counties  are  sufficiently  elevated  for  ^liculture,  and  the 
islands  ofi  the  coast  are  exceedingly  productive. 

Minerals. — The  mineral  resources  of  Georgia  are  as  varied  as  its 
climate  and  soils,  a  total  of  thirty^nioe  different  mineral  products 
b^ng  found  within  its  borders.  The  most  important  is  stone:  in 
1905  the  value  of  the  granite  quarried  in  the  state  was  $971,207 
(Geoi^  ranking  fifth  in  the  United  States),  of  the  marble  $774,550 
(Georeia  ranking  third  in  the  United  States,  Vermont  and  New  York 
being  first  and  second);  in  1908  the  granite  was  valued  at  $970,832 
(Georgia  ranking  fifth  in  the  United  States),  and  the  marble  at 
$916,281  (Genrgia  ranking  second  in  the  United  State8,Vermont  being 
first) .  GeneraUy  more  than  one-fourth  of  the  granite  is  used  for  pav- 
ing; curb,  building  and  monument  stone  are  next  in  importance  in 
the  order  named.  Stone  Mountain  (1686  ft.)  in  De  Kalb  county  near 
Atlanta  is  a  remarkable  mass  of  light-coloured  muscovite  granite, 
having  a  circumference  at  its  base  0?  7  m.  Stone  Mountain  granite 
was  first  quarried  about  1650;  it  is  extensively  used  as  building 
material  in  Georgia  and  other  southern  states.  A  laminated  granite, 
otherwise  like  the  Stone  Mountain  granite,  is  found  in  De  Kalb, 
Rocl^le  and  Gwinnett  counties,  and  is  used  for  curbing  and  build- 
ing. Biotite  granites,  which  take  a  good  polish  and  are  used  for 
monuments  and  for  decoration,  are  quarried  in  Oglethorpe  and 
Elbert  counties.  Georgia  marble  was  nrst  quarried  on  a  lai^e  scale 
in  Pickens  county  in  1884;  the  pure  white  marble  of  this  county 
had  been  worked  for  tombstones  near  Tate,  the  centre  of  the  marble 
belt,  in  1840;  after  its  commercial  exploitation  it  yita  used  in  the 
capitol  buildings  of  Georgia,  Rhode  Island,  Misslsuppi  and  Minne- 
sota, in  the  Corcoran  Art  Gallery,  Washington,  D.C.,  and  in  St 
Luke's  Hospital,  New  York  City.  It  is  sometimes  used  for  the 
entire  building,  and  sometimes  only  for  decoration.  Other  colours 
than  the  snowy  white  are  found  in  the  main  marble  belt  of  the 
state,  which  runs  from  Canton,  Cherokee  county,  60  m.  generally 
N.  to  the  northern  boundary  of  the  state.  Other  deposits,  less  well 
known,  are  the  dark  brown  and  light  grty  marbles  of  Whitfield 
county,  which  resemble  the  stone  quarried  in  eastern  Tennessee. 
Limestone  and  slate  are  quarried  at  Rock  Mart,  Polk  county,  and 
there  are  cement  quarries  at  Cement,  near  Kingston,  Bartow  county. 
Iron  deposits  occur  in  Bartow,  Polk  and  Floyd  counties,  where  are 
the  more  important  brown  ores,  and  (red  ores)  in  Walker  and 
Chattooga  counties.  The  quantity  of  iron  ore  mined  in  Georgia 
declined  from  1890  to  1900;  it  was  200,843  long  tons  In  1905  and 
321,060  long  tons  in  1908,  when  ^19,812  tons  were  brown  haematite 
and  [248  tons  were  red  haematite.  Before  the  discovery  of  gold 
in  California  the  Georgia  "  placers  "  were  very  profitable,  the  earliest 
mining  being  in  1829  by  placer  miners  from  the  fields  of  Burke 
fXHinty,  North  Carolina,  who  began  work  in  what  is  now  White 
county,  and  went  thence  to  Habersham  and  Lumpkin  counties. 
Dahlonega  and  Auraria,  the  latter  named  by  John  C.  Calhoun,  who 
owned  a  mine  there,  were  the  centres  of  this  early  gold  mining. 
Work  was  summarily  stopped  by  Federal  troops  enforcing  the 
governor's  proclamation  in  1831,  because  of  the  disorder  in  the 
mining  region;  but  it  was  soon  renewed  and  a  mint  was  established 
at  Dahlonega  in  1838.  After  the  discovery  of  gold  in  California, 
mining  in  Georgia  was  not  renewed  on  anything  but  the  smallest 
scale  until  the  early  'eighties.  In  1908  the  gold  pnxluct  was  valued 
at  $56,207  (it  was  $96,910  in  1905)  and  the  silv^  product  at 
$106.  Up  to  1900  the  gold  product  of  Georgia  (see  atate  Geol. 
Survey  BiUUtin  IQ)  was  about  $17,500,000.  Extensive  clay  deposits 
occur  in  all  parts  of  the  state,  and  are  remarkable  for  their  com- 
parative freoiom  from  impurities  and  for  their  high  fusion  point; 
the  most  valuable  are  sedimentary,  and  form  a  belt  several  miles 
wide  across  the  middle  of  the  state  from  Augusta  to  Columbus. 
In  1908  the  clay  products  of  the  state  were  valued  at  $1,928,611. 
More  asbestos  Has  been  found  in  Geor^  than  in  any  other  state  of 
the  Union;  It  occurs  in  the  amphibole  form  throughout  the  N.  part 
of  the  state,  and  most  of  the  country's  domestic  supply  comes  from 
the  Sail  Mountain  mine  in  White  county.  Manganese  ores,  found 
in  Bartow,  Polk  and  Floyd  counties,  were  formerly  important; 
in  1S96  4096  long  tons  were  mined,  in  1905  only  150  tons,  and  in 
1908  none.  Bauxite  was  found  in  Georgia  first  01  the  United  States, 
near  Rome,  in  1887;  the  output,  principally  from  Floyd,  Bartow 
and  Folk  counties,  was  the  entire  product  of  the  United  States  until 
1891,  and  in  1902  was  more  than  half  the  country's  product,  but  in 
1908,  even  when  combined  with  the  Alabama  output,  was  less  than 
the  amount  mined  in  Arkansas.  Coal  is  not  extensively  found,  but 
the  mine  on  Sand  Mountain,  in  Walker  county,  was  one  of  the  first 
opened  S.  of  the  Ohio  river;  in  1908  the  value  of  the  coal  mined  in  the 
a£att  was  $364,279  (264,822  short  tons),  the  value  coke  at  the  ovens 
was  $137,524  (^,422  short  tons),  and  the  value  of  ammonium  sul- 
phate, coal  tar,  lUuminatii^  gas  and  gas  coIk  was  more  than  $800,000, 


Copper  was  mined  in  Fannin  and  Chefolrae'counties  beftwe  the  Civil 
War.  ^  In  1906  the  copper  mined  was  valued  at  $5057.  Corundum 
was  discovered  on  Laurel  Creek  in  Rabun  county  in  1871,  and  was 
worked  there  and  at  Trackrock,  Union  county,  especially  between 
1880  and  1693,  but  in  later  years  low  prices  closed  most  of  the  mines. 
The  limestone  formations  furnished  most  of  the  time  for  domestic 
use.  Sandstone,  ochre,  slate,  soapstone,  graphite  are  also  mined, 
and  lead,  zinc,  barytes,  gypsum  and  even  diamonds  have  been 
discovered  but  not  exploited. 

Agricidture. — The  principal  occupation  in  Georgia  is  agricul- 
ture, which  in  1900  engaged  seven-tenths  of  the  land  surface  of  the 
state  and  the  labour  of  three-fifths  of  the  poptdation,  ten  years 
old  and  over,  who  are  employed  in  profitable  occupations.  The 
products  are  so  diversified  that,  with  the  exception  of  some 
tropical  fruits  of  California  and  Florida,  almost  everything 
cultivated  in  the  United  States  can  be  produced.  The  chief 
staple  is  cotton,  of  which  a  valuable  hybrid  called  the  Ftandoni, 
a  cross  oi  long  and  short  staple,  has  been  mngularly  successfuL 
Cotton  is  raised  in  all  counties  of  the  state  except  Rabun,  Towns 
and  Fannin  in  the  extreme  north,  and  about  one-third  of  the 
total  cultivated  land  of  the  state  was  devoted  to  it  in  1900-1907. 
In  1899-1904  the  crop  exceeded  that  of  the  other  cotton-produc- 
ing states  except  Texas,  and  in  1899,  1900  and  1903  Mississippi, 
averaging  1,467,121  commercial  bales  per  anniun;  the  crop 
in  1904  was  1,991,719  bales,  and  in  1907-1908  the  crop  was 
i>Si5,834  bales,  second  only  to  the  crop  of  Texas.  The  cause  of 
this  extuisive  cultivation  of  cotton  is  not  a  high  average  yield 
per  acre,  but  the  fact  that  before  i860  "  Cotton  was  King," 
and  that  the  market  value  of  the  staple  when  the  Civil  War 
closed  was  so  high  that  farmers  began  to  cultivate  it  to  the  ex- 
clusion of  the  cereals,  whose  production,  Indian  com  excepted, 
showed  a  dedine  during  each  decade  from  1879  to  1899.  Bat 
in  the  'nineties  the  price  of  the  cotton  f^  below  the  cost  of  pro- 
duction, owing  to  the  enormous  supply,  and  this  was  accompanied 
by  economic  depression.  These  conditions  have  caused  some 
diversification  of  crops,  and  successful  experiments  in  cattle- 
raising,  movements  encouraged  by  the  Dqurtment  of  Agriculture 
and  the  leading  newspapers. 

The  principal  cereals  cultivated  are  Indian  com  (product, 
53,750,000  bushels  in  1908)  and  wheat;  the  cultivation  of  the 
latter,  formerly  remunerative,  declined  on  account  of  the  com- 
petition of  the  Western  States,  but  revived  after  1899,  largely 
owing  to  the  efforts  of  the  Georgia  Wheat  Growers'  A^ciation 
(organized  in  1897),  and  in  1908  the  yield  was  3,308,000  bushels. 
The  sugar-cane  crop  declined  in  value  after  1890,  and  each 
year  more  of  it  was  made  into  syrup.  In  1908  the  tobacco  crop 
was  2,705,625  lb,  and  the  average  farm  price  was  35  cents, 
being  nearly  as  high  as  that  of  the  Florida  crop;  Sumatra  leaf 
for  wrappers  is  grown  successfully.  The  acreage  and  product  of 
tobacco  and  peanuts  increased  from  1890  to  1900  respectively 
188%  and  3x9-2%,  and  92-6%  and  129-9%,  in  the  pro- 
duction of  sweet  potatoes  Georgia  was  in  1899  surpassed  only 
by  North  Carolina.  Alfalfa  and  grasses  grow  well.  Truck 
farming  and  the  cultivaticm  (rf  orchard  and  small  fruits  have 
long  been  remunerative  occupations;  the  acreage  devotbd  to 
peaches  doubled  between  1890  and  1900.  Pecan  nuts  are  an 
increasinc^y  important  crop. 

Agriculture  in  Georgia  was  in  a  state  of  transition  at  the  beginning 
of  the  20th  century.  Owing  to  the  abundance  of  land  and  to  n^ro 
slavery,  exploitative  methods  of  cultivation  were  employed  before 
the  Civil  War,  and  such  methods,  by  which  lands  after  being  worked 
to  exhaustion  are  deserted  for  new  fields,  had  not  yet  been  altogether 
abandoned.  One  reason  for  this  was  that,  according  to  the  census 
of  1900,  36*9%  of  the  farms  were  operated  by  negroes,  of  whom 
86  %  were  tenants  whodesiredto  secure  the  greatest  possible  product 
without  regard  to  the  care  of  the  soil.  Consequently  there  were 
laree  tracts  of  untilled  "  waste  "  land;  but  these  rapidly  responded 
to  fertilization  and  rotation  of  crops,  often  yielding  800  to  1200  lb 
of  cotton  per  acre,  and  Georeia  in  1899  used  more  fertilizere  than  any 
other  state  in  the  Union.  Another  feature  of  agriculture  in  Georgia 
was  the  great  increase  in  the  number  of  farms,  the  average  size  of 
plantations  having  declined  from  440  acres  in  i860  to  117-5  in  1900. 
or  almost  75  %,  -trtiilc  the  area  in  cultivation  increased  only  I5'6  % 
between  iSjoand  1900.  The  tenantry  system  was  also  undergoing  a 
change— the  share  system  which  developed  in  the  years  succeeding 
the  Civil  War  being  replaced  by  a  system  of  cash  rental. 

Manufactwes. — Although   excelled   by   Alabama   in  the 
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manufacture  of  mineral  products,  and  by  North  Cardiiia  and 
South  Carolina  in  the  number  and  output  of  cotton  mills,  in  1900 
and  in  1905  Georgia  surpassed  each  of  those  states  in  the  total 
value  of  factory  products,  which  was,  however,  less  than  the  value 
of  the  factory  products  of  Louisiana  and  Virginia  among  the 
southern  states.  The  chief  features  of  this  industrial  activity 
are  its  early  beginning  and  steady,  constant  development.  As 
far  back  as  1850  there  were  1522  manufacturing  establishments 
(35  of  which  were  cotton  mills)  in  the  state,  whose  total  product 
was  valued  at  $7,082,075.  Despite  the  Civil  War,  there  was 
some  advance  during  each  succeeding  decade,  the  most  prosperous 
relatively  being  that  from  x88o  to  1890.  In  1900  the  number  of 
establishments  was  7504,  an  increase  of  75*1  %  over  the  number 
in  1890;  the  capital  invested  was  $89,789,656,  an  increase  of 
57'7%,  and  the  value  of  products  ($106,654,527)  was  54*8% 
more  than  in  1890.  Of  the  7504  establishments  in  1900,  3015 
were  ronducted  under  the  "  factory  system,"  and  had  a  capital 
of  $79,303,316  and  products  valued  at  $94,532,368.  In  1905 
there  were  3219  factories,  with  a  capital  of  $135,211,551  (an 
increase  of  70-5%  over  1900),  and  a  gross  product  valued  at 
$151,040,455  (59-8%  greater  than  the  value  of  the  factory 
product  in  1900). 

The  most  important  manufacturing  industries  are  those  that 
depend  upon  cotton  for  raw  material,  with  a  gross  product  in  1900 
valued  at  $36,521,757.  In  that  year  ^  there  were  67  mills  engaged 
in  the  manufacture  of  cotton  goods,  with  a  capital  of  $24,158,159, 
and  they  yielded  a  gross  product  valued  at  $18,457,645 ;  the  increase 
between  1900  and  1905  was  actually  much  larger  (and  proportion- 
ately very  much  larger)  than  between  1890  and  1900;  tne  number 
of  lactones  in  1905  was  103  (au  increase  of  55-7%  over  1900); 
their  capital  was  $42,349,618  (75*3%  niore  than  in  1900);  and  their 
gross  product  was  valued  at  $35,174,248  (an  increase  of  90-6%  since 
1900).  The  rank  of  Georgia  among  the  cotton  manufacturing 
states  was  seventh  in  1900  and  fourth  in  1905.  Cotton-aeed  oil  and 
cake  factories  increased  in  number  from  i?  to  43  from  1890  to  1900, 
and  to  113  in  1905,  and  the  value  of  their  product  increased  from 
$1,670,19610 $8,064,1 12, or 382-8  %in  1890-1900,  and  to  $i3.^9>899 
in  1905,  or  an  increase  of  67-9  %  over  1900,  and  in  1900  and  in  1905 
the  state  ranked  second  (to  Texas)  in  this  industry  in  the  United 
States.  This  growth  in  cotton  manufactures  is  due  to  various 
causes,  among  them  beti^  the  proximity  of  raw  material,  convenient 
water-power,  municipal  exemption  from  taxation  and  the  cheapness 
of  labour.  The  relation  between  employer  and  employee  is  in  the 
main  far  more  personal  and  kindly  than  in  the  mills  of  the  Northern 
States. 

The  forests  of  Georeia,  next  to  the  fields,  furnish  the  largest 
amount  of  raw  material  for  manufactures.  The  yellow  pines  of  the 
southern  part  of  the  state,  which  have  a  stand  of  approximately 
13,778,000  ft.,  yielded  in  1900  rosin  and  turpenrioe  valued  at 
$8,110,468  (more  than  the  product  of  any  other  state  in  the  Union) 
and  in  1905  valued  at  $7,705,643  (second  only  to  the  product  of 
Florida).  From  the  same  source  was  derived  most  of  the  lumber 
product  valued  *  in  1900  at  $13,341,160  (more  than  double  what  it 
was  in  1890)  and  in  1905  at  $16,716,594.  The  other  important 
woods  are  cypress,  oak  and  poplar. 

Fourth  in  value  in  1905  (first,  cotton  goods;  second,  lumber  and 
timber;  third,  cotton-seed  oil  and  cake)  were  fertilizers,  the  value  of 
which  increasied  from  $3,367,353  in  1900  to  $9,461,^15  in  190^,  when 
the  state  ranked  first  «  the  United  States  in  this  industry;  in  19OD 
it  had  ranked  sixth. 

Communications. — Means  of  transportation  for  these  products 
are  furnished  by  the  rivers,  which  are  generally  navigable  as  far 
north  as  the  "  tall  line  "  passing  throueh  Augusta,  Milledgeville, 
Macon  and  Columbus;  by  ocean  steamship  lines  which  have  piers 
at  St  Mary's,  Brunswick,  Darien  and  Savannah;  and  by  railways 
whose  mileage  in  January  1909  was  6,871  -8  m.  The  most  imjMrtant 
of  the  nulways  are  the  Centru  ol  Georgia,  the  Southern,  the  Atlantic 
Coast  Line,  the  Seaboard  Air  Line,  the  Georgia  and  the  Georgia 
Southern  &  Florida.  In  1878  a  state  railway  commisuon  was  estab- 
lished which  has  mandatory  power  for  the  settlement  of  all  traffic 
problems  and  makes  annual  reports. 

PoP'i<aion. — The  peculation  of  Georgia  in  x88o  was  1,542,180; 
In  189^1,837,353,  an  increase  of  19*1%;  in  1900  2,316,331, afiir- 

*  The  manufacturing  statistics  for  1900  which  follow  are  not 
those  given  in  the  Twelfth  Census,  but  are  taken  from  the  Census 
of  Manufactures,  IQ05,  the  1900  figures  here  given  being  only  for 
"  establishments  on  a  factory  basis,"  and  thus  being  comparable 
with  those  of  1905.  In  1890  there  were  53  mills  with  a  capital  of 
$17,664,675  anda  [n^uct  valued  at  $12,035,639. 

'  In  these  valuations  for  1900  and  for  1905  the  rough  lumber 
dressed  or  remanuf  actured  in  planing  mills  enters  twice  into  the  value 
of  the  product. 


therincxeaaeof»*6%';ini9xo,2,te9,isi.  Ofthexgoopopulation, 
53>3%  were  wlutes  and  4^-7%  were  negroes/  the  centre  of  the 
hlatk  poptUatkm  being  a  little  south  of  the  "  fall  line."  Here  the 
negroes  increased,  from  1890  to  1900,  faster  than  the  whites  in 
eighteen  counties,  but  in  northeni  Geor^a,  where  the  whites 
are  in  the  majority,  the  negro  population  declined  in  twelve 
counties.  Also  the  percentage  of  negro  illiteracy  is  higher 
in  northern  Georgia  than  in  other  parts  of  the  state,  the  per- 
centage of  negro  male  illiterates  of  voting  age  being  38-3%  in 
Atlanta  in  1900,  and  in  Savannah  only  30*7%.  The  population 
of  Georgia  has  a  very  slight  foreign-bom  element  (-6%  in  1900) 
and  a  small  percental  (x*7%  in  1900)  of  people  of  foreign 
parental^  The  tirban  population  {i.e.  the  population  in  places 
of  3500  inhabitants  and  over)  was  X5'6%  oi  the  total  in  X900, 
and  the  number  of  incorporated  cities,  towns  and  villages  was 
373.  Of  these  only  forty  had  a  population  exceeding  2000,  and 
thirteen  exceeding  5000.  The  largest  city  in  1900  was  Atlanta, 
the  capital  since  1868  (Louisville,  Jefferson  county,  was  the 
capital  in  1795-1804,  and  Milledgeville  in  1804-1868),  with 
89,872  inhabitants.  Savannah  ranked  second  with  54,344, 
and  Augusta  third  with  39,441.  In  1900  the  other  cities  in  the 
state  with  a  population  of  more  than  5000  were:  Macon  (33,37a), 
Columbus  (17,614),  Athens  (10,345),  Brunswick  (9081),  Americus 
(7674))  Rome  (7291),  Griffin  (6857),  Wasrcnss  (59x9),  Valdosta 
(5613),  and  Thomasville  (5333). 

The  total  membership  of  the  churches  in  1906  was  about 
1,029,037,  of  whom  596,3x9  were  Baptists,  349,079  were  Hetho- 
dists,  24,040  were  Presbytnians,  19,273  were  Roman  Catho- 
lics, 12,703  were  Disciples  of  Christ,  9790  were  Protestant 
Episcopalians,  and  5581  were  Congregationalists. 

Gavawnent. — The  present  constitution,  which  was  adopted 
in  1877,'  provides  for  a  system  of  government  similar  in  general 
to  that  of  the  other  states  (see  United  States).  The  executive 
officials  are  elected  for  a  term  of  two  years,  and  the  judges  of 
the  Supreme  Court  and  of  the  court  of  appeals  for  six  years, 
while  those  of  the  superior  court  and  of  the  ordinaries  and  the 
justices  of  the  peace  are  chosen  every  four  years.  Befwe  X909 
all  male  citizens  of  the  United  States  at  Least  twenty-one  years 
of  age  (eKept  those  mentioned  below),  who  had  lived  in  the  state 
for  one  year  immediately  preceding  an  etefrtitm  and  in  the  county 
six  months,  and  had  paid  their  taxes,  were  entitled  to  vote. 
From  the  suffrage  and  the  holding  of  office  are  excluded  Idiots 
and  insane  persons  and  all  those  who  have  been  convicted  of 
treason,  embezzlement,  malfeasance  in  office,  bribery  or  larceny, 
or  any  crime  involving  moral  turpitude  and  punishable  under 
the  laws  of  the  state  by  imprisonment  in  the  penitentiary — this 
last  disqualification,  however,  is  removable  by  a  pardon  for 
the  offence.  Before  1909  there  was  no  constitutional  discrimina- 
tion aimed  against  the  exercise  of  the  suffrage  by  the  negro, 
but  in  fact  the  negro  vote  had  in  various  ways  been  greatly 
reduced.  By  a  constitutional  amendment  adopted  by  a  large 
majority  at  a  special  election  in  October  1908,  new  requirements 
for  suffrage,  designed  primarily  to  exclude  negroes,  especially 
illiterate  negroes,  were  imposed  (supplementary  to  the  require- 
ments mentioned  above  concerning  age,  residence  and  the 
payment  of  taxes),  the  amendment  coming  into  effect  on  the 
ist  of  January  1909:  in  brief  this  amendment  requires  that 
the  voter  shall  have  served  in  land  or  naval  forces  of  the  United 
States  or  of  the  Confederate  States  or  of  the  state  of  Georgia 
in  time  of  war,  or  be  lawfully  descended  from  some  one  who  did 
so  serve;  or  that  he  be  a  person  of  good  character  who  proves 
to  the  satisfaction  of  the  registrars  of  elections  that  he  under- 
stands the  duties  and  obligations  of  a  citizen;  or  that  he  read 
correctly  in  English  and  (unless  physically  disaUed)  write  any 
paragraph  of  the  Federal  or  state  constitution;  or  that  he  own 
40  acres  of  land  or  property  valued  at  $500  and  assessed  for 

*  The  population  of  the  state  was  82,548  in  1790,  163,686  in  1800, 
252,433  in  1810,  340,989  in  1820,  516,833  in  1830,  691,392  in  1840, 
906,18^  in  1850, 1,057,286  in  i860,  and  1,184,100  in  1870. 

*This  negro  percentage  includes  211  Chinese,  Japanese  and 
Indians. 

*  The  state  has  had  four  other  constitutions— those  of  1777, 1789, 
1798  and  1868. 
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taxation.  After  the  ist  of  January  igis  no  one  may  qualify 
as  a  voter  under  the  first  or  second  of  these  clauses  (the  "  grand- 
father  "  and  "  understanding  "  clauses) ;  but  those  who  shall 
have  roistered  under  their  requirements  before  the  ist  of 
January  1915  thus  berome  voters  for  life. 

The  govmiOT,  who  receives  a  salary  of  $5000,  must  be  at  least 
thirty  yean  old,  must  at  the  time  of  his  election  have  been  a 
citizen  of  the  United  States  for  fifteen  years  and  of  the  state  for 
six  yeara,  and  ''shall  not  be  eligible  to  re-election  after  Uie 
expiration  of  a  second  term,  for  tibe  period  of  four  years."  In 
case  of  his  "  death,  removal  or  disability,"  the  duties  of  his 
office  devolve  in  the  &ist  instance  upon  the  president  of  the 
Senate,  and  in  the  second  upon  the  speaker  of  the  ^use  of 
Representatives.  The  governor's  power  of  veto  extends  to 
separate  items  in  appropriation  bills,  but  in  every  case  his  veto 
may  be  overriden  by  a  two-thirds  vote  of  the  legislature.  An 
amendment  to  the  constitution  may  be  proposed  by  a  two- 
thirds  vote  of  the  legislature,  and  comes  into  effect  on  receiving 
a  majority  of  the  popular  vote.  Members  of  the  Senate  most 
be  at  least  twenty-five  years  oM,  must  be  citizens  of  the  United 
States,  and  must,  at  the  time  of  their  election,  have  been  citizens 
of  the  state  for  four  years,  and  of  the  senatorial  district  for  one 
year;  representatives  must  be  at  least  twenty-one  years  old, 
and  must,  at  the  time  of  their  election,  have  been  citizens  of  the 
state  for  two  years.   By  law,  in  Georgia,  lobbying  is  a  felony. 

Habitual  intoxication,  wilful  desertion  for  three  years,  cruel 
treatment,  and  conviction  for  an  offence  the  commission  of 
which  involved  moral  turpitude  and  for  which  the  offender 
has  been  sentenced  to  imprisonment  for  at  least  two  years,  are 
recognized  as  causes  for  divorce.  All  petitions  for  divorce 
must  be  approved  hy  two  successive  juries,  and  a  woman  holds 
in  her  own  name  all  property  acquired  before  and  after  marriage. 
Marriage  between  the  members  of  the  white  and  negro  races 
is  prohibited  by  law. 

As  the  result  of  the  general  campaign  against  child  labour,  an 
act  was  passed  in  igo6  providing  that  no  child  under  10  shall 
be  employed  or  allowed  to  labour  in  or  about  any  factory,  under 
any  circumstances;  after  the  ist  of  January  1907  no  child 
under  12  shall  be  so  employed,  imless  an  orphan  with  no 
other  means  of  support,  or  unless  a  widowed  mother  or  disabled 
or  aged  father  is  dependent  on  the  child's  labour,  in  which  case 
a  certificate  to  the  facts,  holding  good  for  one  year  only,  is 
required;  after  the  ist  of  January  igoS  no  child  under  14 
shall  be  employed  in  a  factory  between  the  hours  of  7  p.ic.  and 
6  AM.;  afta  t^  same  date  no  child  under  14  shall  be  employed 
in  any  &ctozy  without  a  certificate  of  school  attendance 
for  12  weeks  (of  which  6  weeks  must  be  consecutive)  of 
the  preceding  year;  no  child  shall  be  employed  without  the 
filing  of  an  affidavit  as  to  age.  Making  a  false  affidavit  as  to 
age  or  as  to  other  facts  required  by  the  act,  and  the  violation 
of  the  act  by  any  agent  or  representative  of  a  factory  or  by  any 
parent  or  guardian  of  a  child  are  misdemeanours. 

In  1907  a  state  law  was  passed  prohibiting  after  the  ist  of 
January  1908  the  manufacture  or  sale  of  intoxicating  liquors; 
nine-tenths  of  the  counties  of  the  state,  under  local  option  laws, 
were  already  "  dry  "  at  the  passage  of  this  bill.  The  law  permits 
druggists  to  keep  for  sale  no  other  form  of  alcoholic  drink  than 
pure  ^coh(d;  i^ysidans  prescribing  akohd  must  fill  out  a 
blank,  specifying  the  patient's  ailment,  and  certifying  that 
alcohol  is  necessary;  the  prescription  must  be  filled  the  day 
it  is  dated,  must  be  served  directly  to  the  physician  or  to  the 
patient,  must  not  call  for  more  than  a  pint,  and  may  not  be 
refiUed.' 

The  state  supports  four  benevolent  institutions:  a  lunatic 
asylum  for  the  whites  and  a  similar  institution  for  the  negroes, 
both  at  MiUedgeville,  an  institute  for  the  deaf  and  dumb  at 
Cave  Spring,  and  an  academy  for  the  blind  at  Macon.  There  arc 

^  Omn^  to  the  custom  which  holds  in  Georgia  of  chooang  state 
senators  in  rotation  from  each  of  the  counties  making  up  a  senatorial 
district,  it  happened  in  1907  that  few  cities  were  represented  directly 
by  senators  cnosea  fr<un  municipaiitieB.  It  is  believed  that  this  fact 
contributed  to  the  passage  of  the  prohibition  law. 


also  a  number  of  private  charitable  institutions,  the  oldest  being 
the  Bethesda  orphan  asylum,  near  Savannah,  founded  by  George 
Whit^eld  in  1739.  The  Methodist,  Baptist,  Roman  Catholic 
and  Protestant  Episcopal  Churches,  and  the  Hebrews  of  the  state 
also  support  homes  for  orphans.  A  penitentiary  was  established 
in  1 8 1 7  at  Milledgeville.  In  1 866  the  lease  system  was  introduced, 
by  which  the  convicts  were  leased  for  a  term  of  years  to  private 
individuals.  In  1897  this  was  supplanted  by  the  contract 
system,  by  which  a  prison  commission  accq>ted  contracts  for 
convict  labour,  but  the  prisoners  were  cared  for  by  state  officials. 
But  the  contract  system  for  convicts  and  the  peonage  system 
(under  which  immigrants  were  held  in  practical  slavery  while 
they  "  worked  out "  advances  made  for  passage-money,  &c.) 
were  still  sources  of  much  injustice.  State  laws  made  liable 
to  prosecution  for  misdemeanour  any  contract  laboiurer  who, 
having  received  advances,  failed  for  any  but  good  cause  to 
fulfil  the  contract;  or  any  contract  labourer  who  made  a  second 
contract  without  giving  notice  to  his  second  employer  of  a  {oior 
and  unfulfilled  contract;  or  any  emphyer  of  s  labourer  who  had 
not  completed  the  term  of  a  prior  contract.  In  September  1908, 
after  an  investigation  which  showed  that  many  wardens  had 
been  in  the  pay  of  convict  lessees  and  that  terrible  cruelty  had 
been  practised  in  convict  camps,  an  extra  session  of  the  legi^tnre 
practically  put  an  end  to  the  convict  lease  or  contract  system; 
the  act  then  passed  provided  that  after  the  31st  of  March  1909, 
the  date  of  expiration  of  leases  in  force,  no  convicts  may  be 
leased  for  more  than  twelve  months  and  none  may  be  leased 
at  all  unless  there  are  enough  convicts  to  supply  all  demands 
for  convict  labour  on  roads  made  by  counties,  each  county  to 
receive  its  pro  rata  share  on  a  population  basis,  and  to  satisfy 
all  demands  made  by  municipalities  which  thus  secure  labour 
im  $ioa  per  annum  (per  man)  paid  into  the  state  Ueasury, 
and  all  demands  made  by  the  state  prison  farm  and  factory 
established  by  this  law. 

Education. — Georgia's  system  of  public  instruction  was  not 
instituted  imtil  1870,  but  as  early  as  1817  the  legislature  provided 
a  fund  for  the  education  in  the  private  schools  of  the  state  of 
children  of  indigent  parents.  The  constitution  of  1868  authorized 
"  a  thorough  system  of  general  education,  to  be  for  ever  free 
to  all  children  of  the  State,"  and  in  1870  the  first  public  school 
law  was  enacted.  Education,  however,  has  never  been  made 
compulsory.  The  constitution,  as  amended  in  1905,  provides 
that  elections  on  the  question  of  local  school  taxes  for  counties 
or  for  school  districts  may  be  called  tq>on  a  petition  signed  by 
one-fourth  of  the  qualified  voters  of  the  county,  or  district,  m 
question;  under  this  provision  several  counties  and  a  large 
number  of  school  districts  are  supplementing  the  general  fund. 
But  the  principal  source  of  the  annual  school  revenue  is  a  state 
tax;  the  fund  derived  from  this  tax,  however,  is  not  large 
enough.  In  1908  the  common  school  fund  approximated 
$3,786,830,  of  which  amount  the  state  paid  $2,163,200  and 
about  $1,010,680  was  raised  by  local  taxation.  In  1908  69% 
of  the  school  population  (79%  of  whites;  58%  of  negroes) 
were  enrolled  in  the  schools;  in  1903  it  was  estimated  that  the 
negroes,  52-3  %  of  whom  (10  years  of  age  and  over)  were  illiterates 
(i.e.  could  not  write  or  coiUd  neither  read  nor  write)  in  1900 
(8i-6%  of  them  were  illiterate  in  1S80),  received  the  benefit 
of  only  about  a  fifth  of  the  sdiool  fund.  Of  the  total  population, 
10  years  of  age  and  over,  30*5%  were  illiterates  in  1900— 49-9% 
were  illiterates  in  1880— and  as  regards  the  whites  of  native 
birth  alone,  Georgia  ranked  ninth  in  illiteracy,  in  1900,  among 
the  states  and  territories  of  the  Union.  Of  the  illiterates  about 
four-fifths  were  negroes  in  1900.  In  addition  to  the  public 
schools,  the  state  also  supports  the  University  of  Georgia;  and 
in  1906  $235,000  was  expended  for  the  support  of  higher  educa- 
tion. In  1906-1907  eleven  agricultural  and  mechanical  arts 
colleges  were  established,  one  in  each  congressional  district  of 
the  sUte.  Of  the  colleges  of  the  university,  Franklin  was  the 
first  state  college  chartered  in  America  (1785);  the  Medical 
College  of  Georgia,  at  Augusta,  was  opened  in  1829;  the  State 
College  of  Agricultiue  and  Mechanic  Arts  was  established  at 
Athens  in  1873;  the  North  Georgia  Agricultural  College,  at 
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Dohfciusft,  was  apeaed  in  1873;  the  Georgia  School  of  Tech- 
notogy,  at  Atlanta,  in  188S;  the  Geo^ia  Normal  and  Industrial 
College  (for  women),  in  M^ledgeville,  in  1899;  the  Georgia 
State  Normal  Schod,  at  Athens,  in  1895;  the  Gcoqpa  State 
Industrial  College  for  Coloured  Youth,  near  Savannah,  in  1890; 
the  School  of  Pharmacy,  at  Athens,  in  1903;  and  the  School 
of  Forestry,  and  the  Georgia  State  Coll^  of  Agriculture,  at 
Athens,  in  1906.  Affiliated  with  the  university,  but  not  recdving 
state  funds,  are  three  preparatory  schools,  the  South  Georgia 
Military  and  Agricultural  College  at  Thomaaville,  the  Middle 
Georgia  Military  and  Agricultural  College  at  Milledgeville, 
and  the  West  Georgia  Agricultural  and  Mechanical  College  at 
Hamilton.  Among  Uie  institutions  genially  groi^wd  as  denomi- 
natiimal  are — ^B^)tist:  Mercer  University,  at  Maoon  (Fenfield, 
1837;  Macon,  1871),  Shorter  College  (1877)  at  Rome,  Spelman 
Soninary  (1881)  in  Atlanta  for  n«gro  women  and  girls,  and 
Bessie  lift  College,  formerly  Monroe  CoUege  (1849)  for  women, 
at  Forsyth;  Methodist  Episcopal:  Emory  Cdl^  (1836),  at 
Oxford,  and  Wesleyan  Female  CoUege  (1836}  at  Macon,  both 
largely  endowed  by  George  Ingraham  Seney  (1837-1893),  and 
the  latter  one  of  the  earliest  colleges  for  women  in  the  country; 
Methodist  Episcopal  Chiurch,  South:  Young  Harris  College 
(1855)  at  Young  Harris,  Andrew  Female  College  (1854)  at 
Cuthbert,  and  Dalton  Female  CoUege  (1872)  at  Dalton;  Presby- 
terian: Agnes  Scott  CoUege  at  Decatur;  and  African  Methodist 
Episcopal:  Morris  Brown  College  (1885)  at  Atlanta.  A  famous 
fldiool  for  negroes  is  the  non-sectarian  Atlanta  University 
Oncorptwated  in  1867,  opened  in  1869),  wbkh  has  trained  many 
negroes  for  teaching  and  other  profes^ons.  Non-sectarian 
coUeges  for  women  are:  Lucy  Cobb  Institute  (1858)  at  Athens, 
Cox  CoUege  (1843)  at  CoUege  Park,  near  Atlanta,  and  Brenau 
CoUege  Conservatory  (1878)  at  GainesviUe. 

Finance.— The  assessed  value  of  taxable  imperhr  in  1910  was 
about  $735,000,000.  A  Keneral  pn^ierty  tax,  which  lunushes  about 
lour-fiftM  of  the  puUic  revenue,  worked  so  inequitably  that  a 
Board  of  Equalization  was  appointed  in  1901.  By  the  Constitution 
the  tax  rate  is  limited  to  $5  on  the  thousand,  and,  as  the  rate  of 
taxation  has  increased  faster  than  the  taxable  property,  the  state 
ha^  been  forced  to  contract  several  temporary  loans  since  1901, 
none  of  which  has  exceeded  $200,000,  the  limit  for  each  year  set  by 
the  Constitution.  On  the  ist  of  January  1910  the  bonded  debt 
was  $6,9<(4,ooo,  mainly  incurred  by  the  extravagance  of  the  Re- 
construction administration  (see  Hutery,  below).  Each  year 
$100,000  of  this  debt  is  paid  off,  and  there  are  annual  appropriations 
for  the  payment  of  interest  (about  $303,360  in  1910).  The  etate 
owns  the  Western  &  Atlantic  railway  (137  m.  long)  from  Chattanooga, 
Tennessee,  to  Atlanta,  which  has  valuable  terminal  facilities  in  both 
cities,  and  which  in  1910  was  estimated  to  be  worth  $8,400,340 
(more  than  the  amount  of  the  bonded  dd}t) ;  this  raUway  the  state 
built  in  1841-1850,  and  in  1890  leased  for  39  years,  at  an  annual 
rental  of  $420,013,  to  the  NashvHIe,  Chattanooga  &  St  Louis  railway. 

Banking  in  Georgia  is  in  a  prosperous  condition.  The  largest 
class  of  depositors  are  the  farmers,  who  more  and  more  look  to  the 
banks  for  credit,  instead  of  to  the  merchants  and  cotton  speculators. 
Hence  the  number  of  banks  in  agricultural  districts  is  increaang. 
The  state  treasurer  is  the  bank  examiner,  and  to  him  aU  banks  must 
make  a  quarterly  statement  and  submit  their  books  for  examination 
twice  a  year.  The  legal  rate  of  interest  is  7%,  but  by  contract 
It  may  be  8%. 

History. — Georgia  derives  its  UEime  from  King  George  n.  of 
Great  Britain.  It  was  the  last  to  be  established  of  the  English 
colonies  in  America.  Its  formation  was  due  to  a  desire  of  the 
British  government  to  protect  South  CaroUna  from  invasion 
by  the  Spaniards  from  Florida  and  by  the  French  from  Louisiana, 
as  weU  as  to  the  desire  of  James  Edward  Oglethorpe  (^.r.)  to 
found  a  refuge  for  the  persecuted  Protestant  sects  and  the 
unfortunate  but  worthy  Indigent  classes  of  Europe.  A  charter 
was  granted  in  1733  to  "  the  Trustees  for  establishing  the  colony 
of  Georgia  in  America,"  and  pariiament  gave  £10,000  to  the 
enterprise.  The  first  settlement  was  made  at  Savannah  in  1733 
under  the  personal  supervision  of  Oglethorpe.  The  early  colonists 
were  German  Lutherans  (Salzburgers),  Piedmontese,  Scottish 
Highlanders,  Swiss,  Portuguese  Jews  and  Englishmen;  but 
the  main  tide  of  immigration,  from  Virginia  and  the  CaroUnas, 
did  not  set  in  until  1752.  As  a  bulwark  against  the  Spanish, 
the  colony  was  successful,  but  as  an  economic  experiment  it 
was  a  failure.  The  trustees  desired  that  there  should  be  grown 


in  the  colony  wine  gn^>es,  hemp,  siUc  and  medical  {rfants  (barilla, 
kali,  cubeb,  caper,  madder,  &c)  for  which  En^andwasd^endent 
upon  fweign  oNmtries;  they  requiied  the  settlers  to  plant 
miUbeny  trees,  and  forbade  the  sale  ctf  mm,  the  ddei  commercial 
staple  of  the  colonies.  They  also  f<»bade  the  introduction  of 
negro  slaves.  Land  was  leased  by  military  tenure,  and  until 
1739  grants  were  made  only  in  male  taU  and  aUenations  were 
forbidden.  The  industries  planned  for  the  colony  did  not  thrive, 
and  as  sufficient  labour  could  not  be  obtained,  the  importation 
of  slaves  was  permitted  under  certain  conditions  in  1749.  About 
the  same  time  the  House  of  Commons  directed  the  trustees 
to  remove  the  prohibition  on  the  sale  of  rum.  In  1753  the 
charter  of  the  trustees  eqiired  and  Georgia  became  a  royal 
provlsoe. 

Under  the  new  regime  the  colony  was  so  prosperous  that 
Sir  James  Wright  (1716-1785),  the  last  of  the  royal  governors, 
declared  Georgia  to  be  "  the  most  flourishing  colony  on  the 
continent."  The  pec^Ie  were  led  to  revolt  against  the  mother 
country  through  sympathy  with  the  other  oilonies  rather  than 
through  any  grievance  of  dieir  own.  The  centre  of  revolutionary 
ideas  was  St  John's  Parish,  settled  by  New  Englanders  (chiefly 
from  Dorchester,  Massachusetts).  The  Loyalist  sentiment  was 
so  strong  that  only  five  of  the  twdve  parishes  sent  repre- 
sentatives to  the  First  Provincial  Congress,  which  m^  on  the 
x8th  of  January  1775,  and  its  delegates  to  the  Continental 
Congress  therefore  did  not  claim  seats  in  that  assembly.  But 
six  months  later  all  the  parishes  sent  representatives  to  another 
Pzovindal  Congress  which  met  aa  the  4th  d  July  1775.  Soon 
afterward  the  loyal  government  coUapsed  and  the  admii^tratim 
of  the  colony  was  assumed  by  a  coimdl  of  safety. 

The  war  that  foUowed  was  reaUy  a  severe  civU  conflict,  the 
LoyaUst  and  Revolutionary  parties  being  almost  equal  in 
numbers.  In  1778  the  British  seized  Savannah,  whidi  they 
held  until  1782,  meanwhile  reviving  the  British  civil  administra- 
tion, and  in  1779  they  captured  Augusta  and  Sunbury;  but 
after  1780  the  Revolutionary  forces  were  generally  succesrful. 
CivU  affairs  also  feU  into  confusion.  In  1777  a  state  constitution 
was  adopted,  but  two  factions  soon  appeared  in  the  government, 
led  by  the  governor  and  the  executive  council  re^Mctrvdy,  and 
harmony  was  not  secured  until  1781. 

Georgia's  poUcy  in  the  fnmation  <tf  the  United  States  govern- 
ment  was  stron^^y  national.  In  the  constitutional  convention 
of  1787  its  delegates  almost  hivariably  gave  their  support  to 
measures  designed  to  strengthen  the  central  government. 
Georgia  was  the  fourth  state  to  ratify  (January  2, 178S),  and  one 
of  the  three  that  ratified  unanimously,  the  Federal  Constitution. 
But  a  series  of  conflicts  between  the  Federal  government  and  the 
state  government  caused  a  decline  of  this  national  sentiment 
and  the  growth  of  States  Rights  theories. 

First  (rf  these  was  the  fricticm  involved  in  the  case,  before  the 
Siqyreme  Court  of  the  United  States,  ci  Ckisatm  v.  Gm^la,  by 
which  the  i^ntiff,  one  Alerander  Chisolm,  a  dtizen  of  South 
Carolina,  secured  judgment  in  1793  against  the  state  of  Georgia 
(see  2  DaUas  Reports  419).  In  protest,  the  Georfpa  House  of 
Representatives,  holding  that  the  United  States  Supreme  Court 
had  no  constitutional  power  to  try  suits  against  a  sovereign  state, 
resolved  that  any  Federal  marshid  who  should  attempt  to  execute 
the  court's  decision  would  be  "  guilty  of  felony,  and  shaU  suffer 
death,  without  benefit  of  clergy,  by  being  hanged."  No  effort 
was  made  to  execute  the  decision,  and  in  1798  the  Eleventh 
Amendment  to  the  Federal  Constitution  was  adopted,  taking 
from  Federal  courts  aU  jurisdiction  over  any  suit  brought 
"  against  one  of  the  United  States  by  citizens  of  anotho:  state, 
or  by  dtisens  or  subjects  of  any  foreign  state." 

The  position  of  Congress  and  of  the  Supreme  Court  with 
reference  to  Georgia's  poUcy  in  the  Yazoo  Frauds  also  aroused 
distrust  of  the  Federal  government.  In  1795  the  legislature 
granted  for  $500,000  the  territory  extending  from  the  Alabama 
and  Coosa  rivers  to  the  Mississippi  river  and  between  35'  and 
31*'  N.  lat.  (almost  aU  of  the  present  state  of  Mississippi  and  more 
than  half  of  the  present  state  of  Alabama)  to  four  land  companies, 
but  in  the  fdlowing  year  a  new  l^islature  resdnded  the  contracts 
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on  the  ground  that  they  had  been  fraudulently  and  corruptly 
made,  as  was  probably  the  case,  and  the  rescindment  was  em- 
bodied in  the  Constitution  of  1798.  In  the  meantime  the  United 
States  Senate  had  appointed  a  committee  to  inquire  into  Georgia's 
daim  to  the  land  in  question,  and  as  this  committee  pronounced 
that  claim  invalid,  Congress  in  1800  established  a  Territorial 
government  over  the  re^on.  The  legislature  of  Georgia  remon- 
strated but  expressed  a  willingness  to  cede  the  land  to  the  United 
States,  and  in  1802  the  cession  was  ratified,  it  being  stipulated 
among  other  things  that  the  United  States  should  pay  to  the 
state  $1,350,000,  and  should  extinguish  "  at  their  own  expense, 
for  the  use  of  Georgia,  as  soon  as  the  same  can  be  peaceably 
obtained  on  reasonable  terms,"  the  Indian  title  to  all  lands 
within  the  state  of  Georgia.  Eight  years  later  the  Supreme 
Court  of  the  United  States  decided  in  the  case  of  Fletcher  v.  Peck 
(6  Cranch  87)  that  such  a  rescindment  as  that  in  the  new  state 
constitution  was  ill^;al,  on  the  ground  that  a  state  cannot 
paBB  a  law  impairing  the  obligation  of  contracts;  and  at  an 
expense  of  moxe  than  four  millions  of  dollars  the  Federal  govern- 
ment ultimately  extinguished  all  claims  to  tfae  lands. 

This  decision  greatly  irritated  the  political  leaders  of  Georgia, 
and  the  question  of  extinguishing  the  Indian  titles,  on  which 
there  had  long  been  a  disagreement,  caused  further  and  even  more 
serious  friction  between  the  Federal  and  state  authorities.  The 
National  government,  until  the  administration  of  President 
Jackson,  regarded  the  Indian  tribes  as  sovereign  nations  with 
whom  it  alone  had  the  power  to  treat,  while  Georgia  held  that  the 
tribes  were  dependent  commimities  with  no  other  right  to  the 
soil  than  that  of  tenants  at  will.  In  1785  Georgia  made  treaties 
with  the  Creeks  by  which  those  Indians  ceded  to  the  state  their 
lands  S.  and  W.  of  the  Altamaha  river  and  £.  of  the  Occmee 
river,  but  ^ter  a  remonstrance  of  one  of  their  half-l»eed  chiefs 
Congress  d^ded  that  the  cessions  were  invalid,  and  tfae  National 
government  negotiated,  in  1790,  a  new  treaty  which  ceded  only 
the  lands  £.  of  the  Oconee.  The  state  appe^ed  to  the  National 
government  to  endeavour  to  secure  further  cessions,  but  none 
had  been  made  when,  in  1803,  the  United  States  assumed  its 
obligation  to  extinguish  all  Indian  titles  within  the  state.  Several 
cessions  were  made  between  1802  and  1824,  but  the  state  in 
the  latter  year  remonstrated  in  vigorous  terms  against  the 
dilatory  manner  in  which  the  National  government  was  discharg- 
ing its  obligation,  and  the  effect  of  this  was  that  in  1825  a  treaty 
was  n^tiated  at  Indian  Springs  by  which  nearly  all  the  Lower 
Creeks  agreed  to  exchange  their  remaining  lands  in  Georgia 
for  equal  territory  beyond  the  Mississippi.  But  President 
J.  Q.  Adams,  learning  that  this  treaty  was  not  approved  by  the 
entire  Creek  nation,  authorized  a  new  one,  signed  at  Washington 
in  1836,  by  which  the  treaty  of  1825  was  abrogated  and  the 
Creeks  kept  certain  lands  W.  of  the  Chattahoochee.  The  Georgia 
government,  under  the  leadership  of  Governor  George  M.  Troup 
(1780-1856),  had  proceeded  to  execute  the  first  treaty,  and  the 
legislature  declared  the  second  treaty  illegal  and  unconstitutional. 
In  reply  to  a  communication  of  President  Adams  early  in  1827 
that  the  United  States  would  take  strong  measures  to  enforce  its 
policy,  Governor  Troup  declared  that  he  felt  it  his  duty  to  resist 
to  the  utmost  any  military  attack  which  the  government  of  the 
United  States  should  think  proper  to  make,  and  ordered  tfae 
military  companies  to  prepare  to  resist  "  any  faostile  invasion 
of  the  territory  of  this  state."  But  the  strain  product  by  these 
conditions  was  relieved  by  information  that  new  negotiations 
had  been  begun  for  the  cession  of  all  Creek  lands  in  Georgia. 
These  negotiations  were  completed  late  in  the  year. 

There  was  similar  conflict  in  the  relation  of  the  United  States 
and  Georgia  with  the  Cherokees.  In  1785  the  Cherokees  of 
Georgia  placed  themselves  under  the  protection  of  the  Federal 
government,  and  in  1823  their  chiefs,  who  were  mostly  half-breeds, 
declared:  "  It  is  tfae  fixed  and  unalterable  determination  of  this 
nation  never  again  to  cede  one  foot  more  of  hmd,"  and  that  they 
could  not  "  recognize  the  sovereignty  of  any  state  within  the 
limits  of  thdr  territory";  in  1827  they  framed  a  constitution 
and  organized  a  representative  government.  President  Monroe 
and  President  J.  Q.  Adams  treated  the  Cherokees  with  the 


coxirtesy  due  to  a  sovereign  nation,  and  held  that  the  United  States 
had  done  all  that  was  required  to  meet  the  obligation  assumed 
in  1803.  The  Georgia  legislature,  however,  contended  that  the 
United  States  had  not  acted  in  good  faith,  declared  that  all 
land  within  ihe  boundaries  of  the  state  belonged  to  Georgia, 
and  in  1828  extended  tfae  jurisdiction  of  Georgia  law  to  the 
Cherokee  lands.  Then  President  Jackson,  holding  that  Georgia 
was  in  the  right  on  the  Indian  question,  informed  the  Cherokees 
that  their  only  alternative  to  submission  to  Georgia  was  emigra- 
tion. Thereupon  the  chiefs  resorted  to  the  United  States 
Supreme  Court,  which  in  1832  declared  that  the  Cherokees 
formed  a  distinct  community  '*  in  which  the  laws  of  Georgia 
have  no  force,"  and  annulled  the  decision  of  a  Georgia  court 
that  had  extended  its  jurisdiction  into  the  Cherokee  coxmtry 
{Worcester  v.  Georgia).  But  the  governor  of  Georgia  declared 
that  the  decision  was  an  attempt  at  usurpation  which  would 
meet  with  determined  resistance,  and  President  Jackson  refused 
to  enforce  the  decree.  Hie  President  did,  however,  work  for 
tfae  removal  of  tfae  Indians,  which  was  effected  in  1838. 

On  account  of  these  conflicts  a  majority  of  Georgians  adopted 
the  principles  of  the  Democratic-^publican  party,  and  early 
in  the  igth  century  the  people  were  virtually  unanimous  in 
their  political  ideas.  Local  partisanship  centred  in  two  factions: 
one,  led  by  George  M.  Troup,  which  represented  the  interests 
of  the  aristocratic  and  slave-holding  communities;  the  other, 
formed  by  John  Clarke  (1766-1833)  and  his  brother  Elijah, 
found  support  among  the  non-slave-holders  and  the  frontiersmen. 
The  cleavage  of  these  factions  was  at  first  purely  personal; 
but  by  1S32  it  had  become  one  of  principle.  Then  the  Troup 
faction  under  the  name  of  States  Rights  party,  encjorsed  the 
nullification  policy  of  Soudi  Carolina,  while  tfae  Clarke  faction, 
calling  itself  a  Union  party,  opposed  South  Carolina's  conduct, 
but  on  the  groimds  of  expediency  rather  tfaan  of  principle. 
On  account,  however,  of  its  opposition  to  President  Jackson's 
attitude  toward  nullification,  the  States  Rights  party  affiliated 
with  the  new  Whig  party,  which  represented  the  national 
feeling  in  the  South,  while  the  Union  party  was  merged  into 
the  Democratic  party,  wfaicfa  empfaa&ized  tfae  sovereignty  of 
the  states. 

The  activity  of  Georgia  in  the  slavery  controversy  was  import- 
ant. As  early  as  1835  the  legislature  adopted  a  resolution 
which  asserted  the  legality  of  slavery  in  the  Territories,  a  principle 
adopted  by  Congress  in  tfae  Kansas  Bill  in  1854,  satd  in  1847 
ex- Governor  Wilson  Lumpkin  (i  783-1870)  sdvocated  the 
organization  of  the  Southern  states  to  resist  the  aggression  of 
the  North.  Popular  opinion  at  first  opposed  the  Compromise 
of  1850,  and  some  politicians  demanded  immediate  secession  from 
the'  Union;  and  the  legislature  had  approved  the  Alabama 
Platform  of  1848.  But  Congressmen  Robert  Toombs,  Alexander 
H.  Stephens,  Whigs,  and  Howell  Cobb,  a  Democrat,  upon  their 
return  from  Washington,  contended  that  the  Compromise  was 
a  great  victory  for  the  South,  and  in  a  campaign  on  this  issue 
secured  the  election  of  such  delegates  to  the  state  convention 
(at  Milledgeville)  of  1850  that  that  body  adopted  on  the  loth 
of  December,  by  a  vote  of  337  to  19,  a  series  of  conciliatory 
resolurions,  since  known  as  the  "  Georgia  Platform, "  wiiicfa 
declared  in  substance:  (i)  that,  although  the  state  did  not 
wholly  approve  of  the  Compromise,  it  would  "  abide  by  it  as  a 
permanent  adjustment  of  this  sectional  controversy,"  to  preserve 
the  Union,  as  the  thirteen  original  colonies  had  found  compromise 
necessary  for  its  formation;  (3)  that  the  state  "  will  and  ought 
to  resist,  even  (as  a  last  resort)  to  the  disruption  of  every  tie 
that  binds  her  to  the  Union,"  any  attempt  to  prohibit  slavery 
in  the  Territories  or  a  refusal  to  admit  a  slave  state.  The  adoption 
of  this  platform  was  accompanied  by  a  party  reorganization, 
th(»e  who  approved  it  organizing  the  Constitutional  Union  party, 
and  those  wfao  disapproved,  miostly  Democrats,  organizing  tfae 
Soutfaem  Rigfats  party;  the  approval  in  otha  states  of  tfae 
Georj^a  Platform  in  preference  to  tfae  Alabama  Platform  (see 
Alabaua)  caused  a  reaction  in  the  Soutfa  against  secession. 
The  reaction  was  followed  for  a  short  interval  by  a  return  to 
approximately  the  former  party  alignment,  but  in  1854  tfae  rank 
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and  file  of  the  Whigs  joinnl  the  American  or  Enow-NotUng  party 
while  most  of  the  Whig  leaden  went  over  to  the  Demoaats. 
The  Know-Nothing  party  was  nearly  destroyed  by  its  crushing 
defeat  in  1856  and  in  the  next  year  the  Democrats  by  a  large 
majority  elected  for  governor  Joseph  Emerson  Brown  (iSsx- 
i8g4),  who  by  three  successive  re-elections  was  continued  in 
that  ofiEice  until  the  dose  of  the  Civil  War.  Although  Governor 
Brown  represented  the  poorer  class  of  white  citizens  he  had 
taken  a  course  in  law  at  Yale  College,  had  practised  law,  and  at 
the  time  of  his  election  was  judge  of  a  superior  court;  although 
he  had  never  held  slaves  he  believed  that  the  abolition  of 
slavery  would  soon  result  in  the  ruin  of  the  South,  and  he  was 
a  man  d  strong  convictions.  The  Kansas  question  and  the 
attitxide  of  tht  North  toward  the  decision  in  the  Died  Scott 
case  were  arousing  the  South  when  he  was  inaugurated  the  first 
lime,  and  in  his  inaugural  address  he  clearly  indicated  that  be 
would  favour  secession  in  the  event  of  any  further  encroachment 
on  the  part  of  the  North.  In  July  1859  Senator  Alfred  Iverson 
(179S-1S74)  declared  that  in  the  event  of  the  election  of  a  Free- 
Soil  president  in  i860  he  would  favour  the  establishment  of  an 
independent  confederacy;  later  in  the  same  year  Governor 
Brown  expressed  himself  to  a  similar  effect  and  urged  the  improve- 
ment of  the  military  service.  On  the  7th  of  November  following 
the  election  of  President  Lincoln  the  govenun:,  in  a  special 
message  to  the  legislature,  recommended  the  calling  of  a  con- 
vention to  decide  the  question  of  seces^on,  and  Alexander  H. 
Stephens  was  about  the  only  i»ominuit  political  leader  who 
contended  that  linooln's  dection  was  insufficient  ground  for 
such  action.  On  the  x  7th  of  November  the  le^slature  passed 
an  act  directing  the  governor  to  order  an  election  of  delegates 
on  the  3nd  of  January  1861  and  their  meeting  in  a  convention 
on  the  i6th.  On  the  19th  this  body  passed  an  ordinance  of 
secession  by  a  vote  of  308  to  89.  Already  the  first  regiment  of 
Georgia  Volunteers,  tmder  Colonel  Alexander  Lawton  (1818- 
1896)  had  seized  Fort  Pulaski  at  the  mouth  of  the  Savannah 
river  and  now  Governor  Brown  proceeded  to  Augusta  and  seized 
the  Federal  arsenal  there.  Toward  the  dose  of  the  same  year, 
howevCT,  Federal  warships  blockaded  Georgia's  ports,  and  early 
in  X862  Federal  forces  captured  Tyhee  Island,  Fort  Pulaski, 
St  Mary's,  Brunswick  and  St  Simon  Island.  Georgia  had 
responded  freely  to  the  call  for  volunteers,  but  when  the  Con- 
federate Congress  had  passed,  in  April  1862,  the  Conscript  Law 
which  required  all  white  men  (except  those  legally  exempted 
from  service)  between  the  ages  of  18  and  35  to  enter 
the  Confederate  service,  Governor  Brown,  in  a  correspondence 
with  President  Davis  which  was  continued  for  several  months, 
offered  serious  objections,  his  leading  contentions  being  that 
the  measure  was  unnecessary  as  to  Georgia,  imconstitutional, 
subversive  of  the  state's  sovereignty,  and  therefore  "  at  war 
with  the  prindples  for  the  support  of  which  Georgia  entered 
into  this  revolution." 

In  1863  north-west  Geor|pa  was  inv(dved  in  the  Chattanooga 
campaign.  In  the  following  spring  Georgia  was  invaded  from 
Tennessee  by  a  Federal  army  under  General  WHliun  T.  Sherman ; 
the  resistance  of  General  Joseph  E.  Johnston  and  General  J.  B. 
Hood  proved  ineffectual;  and  on  the  ist  of  September  Atlanta 
was  taken.  Then  Sherman  began  his  famous  **  march  to  the  sea," 
from  Atlanta  to  Savannah,  which  revealed  the  weakness  of  the 
Confederacy.  In  the  spring  of  1865,  General  J.  H.  Wilson  with 
a  body  of  cavalry  entered  the  state  from  Alabama,  seized 
Columbus  and  West  Point  on  the  i6th  of  April,  and  on  the  loth 
of  May  captured  Jefferson  Davis,  president  of  the  Confederacy, 
at  IrwinviUe  in  Irwin  a>imty. 

In  accord  with  President  Andrew  Johnson's  plan  for  reorfpaniz- 
ing  the  Southern  States,  a  provisional  governor,  James  Johnson, 
was  appcnnted  on  the  17th  of  June  1865,  and  a  state  convention 
reformed  the  constitution  to  meet  the  new  conditions,  resdnding 
the  ordinance  of  secession,  abolishing  slavery  and  formally 
repudiating  the  state  debt  incurred  in  the  prosecution  of  the  war. 
A  governor  and  legislature  were  elected  in  November  1865,  the 
legislature  ratified  the  Thirteenth  Amendment  on  the  9th  of 
December  and  five  days  later  the  gov^or-elect  was  inaugurated. 


But  both  the  convention  and  legislature  incurred  the  suspicion 
and  ill-will  of  Congress;  the  convention  had  congratulated  the 
preudent  on  his  policy,  memorialized  him  on  behalf  of  Jefferson 
Davis,  and  provided  pensions  for  disabled  Confederate  sddiers 
and  the  widows  of  those  who  had  lost  tbdx  lives  during  the  war, 
while  the  legislature  passed  apprenticeship,  labour  and  vacancy 
laws  to  protect  and  regulate  the  negroes,  and  rejected  the 
Fourteenth  Amendment.  Although  the  dvil  rights  were  con- 
ferred upon  the  freedmen.  Congress  would  not  tolerate  the 
political  incapadty  and  social  inferiority  which  the  legislature 
had  assigned  to  them,  and  therefore  Georgia  was  placed  under 
military  government,  as  part  of  the  third  military  district,  the 
Reconstruction  Act  of  the  and  <^  March  1867.  Under  the  auspices 
of  the  military  authorities  re^tration  of  electors  for  a  new  state 
convention  was  begun  and  95,168  negroes  and  96,333  whites 
were  registered  The  acceptance  of  the  pr<^>osition  to  call  the 
convention  and  the  election  of  many  conscientious  and  intelligent 
delegates  were  largely  due  to  the  influence  of  ex-Govemor 
Brown,  who  was  strongly  convinced  that  the  wisest  course  for 
the  South  was  to  accept  quickly  what  Congress  had  offered. 
The  convention  met  in  Atlanta  on  the  9th  of  December  1867 
and  by  March  1868  had  revised  the  constitution  to  meet  the 
requirements  of  the  Reconstruction  Acts.  The  constitution 
was  duly  adopted  by  pc^ular  vote,  and  elections  were  held  for 
the  choice  of  a  govemw  and  legislature.  Rufus  Brown  Bullock 
(b.  X834),  Republican,  was  cfawen  governor,  the  Senate  had  a 
majority  of  Republicuis,  but  in  the  House  of  Representatives 
a  tie  vote  was  cast  for  the  election  of  a  q>eaker.  On  the  3xst  of 
July  the  Fourteenth  Amendment  was  ratified,  and  a  section  of 
the  state  constitution  (which  denied  the  power  of  state  courts 
to  entertain  against  any  resident  of  the  state  suits  founded  on 
contracts  existing  on  the  isth  of  June  1865)  was  repealed  by  the 
legislature  in  pursuance  of  the  congressional  "  Omnibus  Bill " 
of  the  35th  of  June  1868,  and  as  evidence  of  the  restoration  of 
Georgia  to  the  Union  the  congressmen  were  seated  on  the  asth 
of  Jtdy  in  that  year. 

But  in  September  of  the  same  year  the  Denwcrats  in  the 
state  legislature,  being  assisted  by  some  <A  the  white 
Republicans,  spelled  the  27  negro  members  and  seated  their 
defeated  white  contestants,  relying  upon  the  legal  theory  that 
the  right  to  hold  office  belonged  only  to  those  dtizens  designated 
by  statute,  the  cxHnmon  law  or  custom.  In  retaliaticm  the  4xst 
Congress  excluded  the  state's  representatives  on  a  technicality, 
and,  on  the  theory  that  the  government  of  Georgia  was  a  pro- 
visional organization,  passed  an  act  requiring  the  ratification  of 
the  Fifteenth  Amendment  before  the  admission  of  Georgia's 
senators  and  representatives.  The  war  department  now  con- 
cluded that  the  state  was  still  subject  to  military  authority,  and 
placed  General  A.  H.  Terry  in  command.  With  his  aid,  and  that 
of  Congressional  requirements  that  all  mmbers  of  the  legislature 
must  take  the  Test  Oath  and  none  be  exduded  on  account  of 
colour,  a  Republican  majority  was  secured  for  both  houses, 
and  the  Hfteenth  Amendment  was  ratified.  Georgia  was  now 
finally  adnutted  to  the  Union  by  Act  of  Congress,  on  the  15th  of 
July  1870. 

The  Reconstruction  period  in  Georgia  is  remarkable  for  its 
comparative  moderation.  Although  there  was  great  political 
exdtement,  there  was  not  as  much  extravagance  in  public 
administration  as  there  was  in  other  Southern  States,  the 
state  debt  increasing  approximately  from  $6,600,000  to 
$16,000,000.  The  explanation  lies  in  the  fact  that  there  were 
comparativdy  few  "  carpet-bakers "  or  adventurers  in  the 
state,  and  that  a  laxge  number  of  conservarive  dtizens,  uada  the 
leadershq)  of  ex-Govemor  Brown,  supported  the  Reconstructmn 
poli<7  d  Congr^  and  joined  the  Republican  party. 

The  election  of  1871  gave  the  Democrats  a  majority  in  the 
legislature;  Governor  Bullock,  fearing  impeachment,  resigned, 
and  at  a  spedal  election  James  M.  Smith  was  chosen  to  fill  the 
unexpired  term.  After  that  the  control  of  the  Democrats  was 
complete.  In  1891  the  Populist  party  was  organized,  but  it 
never  succeeded  in  securing  a  majority  of  the  votes  in  the 
sUte. 
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List  op  Govbrnors 
I,  Administration  oj  the  Trustees. 

Tames  Edward  Oglethorpe »    .  1732-1743 

WilUam  Stephens*   ....  1743-1751 

Henry  Parker  ■   i75i->753 

Patrick  Graham  *     ....  I7S3-I754 
11.  Royal  Administration. 

John  R^nolds   1754-' 757 

Henry  Ellis   i75?-i76o 

Sir  James  Wright      ....  1760-1782 

III.  Provincial  Administration. 

William  Ewen »  1773 

Archibald  Bulloch  *   .      .      .      .  1776 

Button  Gwinnett  *    .      .      .      .  1777 

Jonathan  Bryan  *    .     .     .     .  1777 

IV.  Georgia  as  a  State. 

John  A.  Treutlen  •    .      .      .      .  1777-1778 

J<^  Houston   1778-1779 

Iphn  Wereat  •   1779 

George  Walton   1779-1780 

Ridiard  Hawley       ....  1780 

Stephen  Heard  •       ....  1780-1781 

Myrick  Davies '       ....  1781 

Nathan  Brownson    ....  1781-1782 

tohn  Martin   1782-1783 

.yman  Hall   1783-1785 

Samuel  Elbert   1785-1780 

Edward  Telfair   1786-1787 


George  Matthews 
George  Handley 
George  Walton  . 
Edward  Telfair  . 
Georve  Matthews 
Jaredlrwtn 
James  Jackson  . 
David  Emanuel . 

iosiah  Tattnall  . 
ohn  Milledge  . 
ared  Irwin 
>avid  B.  Mitchell 
Peter  Early 
David  B.  Mitchell 
William  Rabun  ' 
Matthew  Talbot ' 
John  Clarke 
George  M.  Troup 
John  Forsyth 
George  R.  Gilmer 
Wilson  Lumpkin 
WUliam  Schley  . 
Gieorge  Gilmer  . 
Charles  J.  McDonald 
George  W.  Crawford 
George  W.  B.  Towns 
Howell  Cobb 
Herschell  V.  Johnson 

ioicph  E.  Brown 
ames  Johnson  * 
)harles  J.  Jenkins 
Thomas  H.  Ruger 
Rufus  B.  Bullock 
Benjamin  Conley ' 
James  M.  Smith 
Alfred  H.  Colquitt 
Alexander  H.  Stephens 
James  S.  Boynton  ^ 
Henry  D.  McDaniel 
John  B.  Gordon 
W.  J.  Northen  . 
W.  V.  Atkinson  . 
A.  D.  Candler  . 
Joseph  M.  Terrell 
Hoke  Smith 

Joseph  M.  Brown 
loke  Smith 


I 787- I 788 
.  1788-1789 

1789-  1790  Democratic-Republican 

1790-  1793 
1793-1796 
1796-1798 
1798-1 801 

1801 

1 801-  1802 

1802-  1806 
1806-1609 
1809-1813 
1813-1815 
1815-1817 
1817-1819 

1819 
18 19-1823 
1823-1827 
1827-1829 

1829-1831  National  Republican 
1831-1835  Democratic-Republican 
1835-1837  Union 
1837-1839  Democrat 
1839-1843  Union 
1843-1847  Whig 
1847-1851  Democrat 
1851-1853  Constitutional  Umoa 
1853-1856  Democrat 
1857-1865 

1865 
1865-1868 

1868 

1868-1S71  Republican 

1871-  1872  „ 

1872-  1876  Democrat 
1876-1883  „ 
1883-1883 

1883  „ 
1883-1886  „ 
1886-1890  „ 
1890-1894  „ 
1894-1898  „ 
1898-1902  „ 
1902-1907  „ 
1907-1909 
1909-19"  »» 
19"-  » 


A  brief  bibli(^raphy,  chiefly  of  historical  materials,  is  given  by 
U.  B.  Phillips  in  his  monograph  "Georgia  and  State  Rights,"  in 
vol.  iL  of  the  Annttal  Report  of  the  American  Historical  Association 
for  IQOI  (Washington,  1902).  Valuable  information  concerning  the 
resources  and  products  of  the  state  is  given  in  the  publications  of 


*  De  facto,  *  President  of  the  Colony. 
'  President  of  the  Council  of  Safety.       •  President  of  Georgia. 

'  First  Governor  under  a  State  Constitution. 

'  President  Executive  Coundl  and  defaOo  Governor. 
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the  Department  of  Agriculture,  which  include  weekly  and  monthly 
Bulletins,  biennial  Reports  and  a  volume  entitled  Georgia,  Historical 
and  Industrial  (Atlanta.  iQOi).  The  Reports  <tf  the  United  States 
Census  (especially  the  Twelfth  Census  for  1900  and  line  spedalcensus 
of  manufactures  for  I90<^  should  be  Mnsulted*  and  ManoirM  til 
Georgia  (2  vols.,  Atlanta,  Ga.,  1895}  contains  chapters  on  industrial 
conditions. 

The  principal  sources  for  public  administration  are  the  annual 
reports  of  the  state  ofhcers,  philanthropic  institutions,  the  prison 
commission  and  the  railroad  commission,  and  the  revised  Code  of 
Georgia  (Atlanta,  1896),  adopted  in  1895;  see  also  L.  F.  Schmecke- 
bier's  "  Taxation  in  Georgia"  {Johns  Hopkins  University  Studies,  vol. 
xviii.)  and  "  Banking  in  Georgia  "  (Banker's  Magazine,  vol.  xlviii.). 
Education  and  social  conditions  are  treated  in  C.  E.  Jones's  History 
of  Education  in  Georgia  (Washii^on,  1890),  the  Annual  Reports  A 
the  School  Commisuoner,  and  various  magazine  articles,  such  as 
"  Georgia  Cracker  in  the  Cotton  Mill  "  {Century  Magazine,  vol.  xix.) 
and  "A  Plea  for  Light  "  -{South  Atlantic  Quarterly,  vol.  iii.).  The 
view  of  slavery  given  in  Frances  A.  Kemble's  Journal  of  a  Residence 
on  a  Georgia  Plantation  ini8j8-j8jff  {liewYork,  1863)  MovAdh^cam- 
pared  with  R.  Q.  Mallard's  Plantation  Life  b^or*  EmandpaHon 
^Richmond,  Va.,  1897),  and  with  F.  L.  Olnuted  s  A  Journey  in  the 
Seaboard  Slave  States  (New  York,  1856). 

The  best  book  for  the  entire  field  of  Georgia  history  is  Lawton 
B.  Evans's  A  Student's  History  of  Georgia  (New  York,  189&),  a  text- 
book for  schools.  This  should  be  aui^>lnDented  by  C.  C.  Jones's 
Antiquities  of  the  Southern  Indians,  particsilarly  of  the  Georgia  Tribes 
(New  York,  1873),  for  the  aborigines;  W.  B.  Stevens's  History  of 
Georgia  to  1798  (2  vols.,  Philadelphia,  1 817-1859)  and  C.  C.  Jones,  jun. , 
His^y  of  Georgia  (2  vols.,  Boston,  1 8ft^  for  the  Colonial  and  Revolu- 
tionary periods;  C.  H.  Haskins's  The  Yatoo  Land  Companies 
(Washington.  1891);  the  excellent  mon(^raph  (mentioned  above) 
by  U.  B.  Phillips  for  politicsprior  to  i860;  Miss  Annie  H.  Abel's 
monograph  "  Tne  Histoi^  of  Events  Resulting  in  Indian  Consolida- 
tion West  of  the  Misusnppi,"  in  vol.  i.  of  the  Annttal  Report  of  the 
American  Historical  Association  for  igo6  (Washington,  1908),  for  a 
^ood  account  of  the  removal  of  the  Indians  from  Georgia;  the 
judicious  monograph  by  E.  C.  Woolley,  Reconstruction  in  Georgia 
(New  York,  1901) ;  and  I.  W.  Avery's  History  of  Georgia  from  18^0 
to  1881  (New  York,  1881)1  which  is  marred  by  prejudice  but  contains 
material  of  value.  The  Confederate  Records  of  the  State  of  Georgia  were 

Sublished  at  Atlanta  in  1909.  See  also:  E.  J.  Harden 's ofGeorff 
f.  Troup  (Savannah,  1840) ;  R.  M.  Johnston  and  W.  H.  Browne,  Lt/e 
of  Alexander  H.  Stephens  (Philadelpnia,  1878),  and  Louis  Pendleton, 
Life  of  Alexander  H.  Stephens  (Philadelphia,  1907);  P.  A.  Stovall's 
Robert  Toombs  (New  York,  1892);  H.  Fielder's  Life,  Times  and 
Speeches  of  Joseph  E.  Brown  (Springfield,  Mass.,  18S3)  and  C.  C. 
Jones,  jun..  Biographical  Sketches  of  Delegates  from  Georgia  to  the 
Continental  Confess  (New  York,  1891).  There  is  much  valuable 
material,  also,  in  the  publications  (beginning  with  1840)  of  the 
Georgia  Historical  Society  (see  the  list  in  vcd.  11.  of  the  Report  of  ik* 
American  Hist»ical  Association  for  igos). 

OBOROIA,  a  former  kingdom  of  TranscaucAsia,  which  e^sted 
historically  for  more  than  2000  years.   Its  earUest  name  was 

Earthli  or  Karthveli;  the  Persians  knew  it  as  Gurjistan,  the 
Romans  and  Greeks  as  Iberia,  though  the  latter  placed  Colchis 
also  in  the  west  of  Georgia.  Vrastan  is  the  Armenian  name  and 
Gruzia  the  Russian.  Georgia  proper,  which  included  KarthU 
and  Kakhetia,  was  bounded  on  the  N.  by  Ossetia  and  Daghestan, 
on  the  S.  by  the  principalities  of  Erivan  and  Kais,  and  on  the 
W.  by  Guria  and  Imeretia;  but  the  kingdom  also  included  at 
different  times  Guria,  Mingrelia,  Abkhasia,  Imeretia  and  Dag- 
hestan, and  extended  from  the  Caucasus  range  on  the  N.  to  the 
Aras  or  Araxes  on  the  S.  It  is  now  divided  between  the  Russian 
governments  of  Tiflis  and  Kutus,  under  which  headings  further 
geographical  particulars  are  givoi.   (See  aho  Cavcasu.) 

History. — According  to  traditional  accounts,  the  Georgian 
(Karthlian),  Kakhetian,  Lesghian,  Mingrelian  and  other  races  of 
'Transcaucasia  are  the  descendants  of  Thargamoe,  great-grandson 
of  Japheth,  son  of  Noah,  though  Gen.  z.  3  makes  Togarmah  to 
be  the  son  of  Gomer,  who  was  the  son  of  Japheth.  These  various 
races  were  subsequently  known  under  the  general  name  of 
Thargamosides.  Karthlos,  the  second  son  of  Thargamos,  is  the 
eponymous  king  of  his  race,  their  country  being  called  KarthU 
aiter  him.  Mtskhethos,  son  of  Karthlos,  founded  the  dty  of 
Mtskhetha  (the  modem  Mtskhet)  and  made  it  the  capital  of  his 
kingdom.  We  come,  however,  to  firmer  historic  ground  when 
we  read  that  Georgia  was  conquered  by  Mexander  the  Great, 
or  rather  by  one  of  his  generals.  The  Macedonian' yoke  was 
shaken  off  by  Phamavaz  or  Phamabazus,  a  prince  of  the  royal 
race,  who  ruled  from  302  to  237  B.C.  All  through  its  history 
Georgia,  being  on  the  outskirts  of  Armenia  and  Persia,  both  of 
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them  more  powerful  neighbours  than  itself,  was  at  times  more 
or  less  closely  affected  by  their  destinies.  In  this  way  it  was 
sometimes  opposed  to  Rome,  sometimes  on  terms  of  friendship 
with  Byzantium^  according  as  these  were  successively  friendly 
or  host^e  to  the  Armenians  and  the  Persians.  In  the  end  of  the 
aid  century  B.a  the  last  Phamavazian  prince  was  dethroned 
by  his  own  subjects  and  the  crown  given  to  AxBaces,  king  ot 
Armenia,  whose  son  Arsha^  ascending  the  throne  of  Georgia 
In  93  B.C.,  established  time  the  Arsadd  dynasty.  This  dose 
assodation  with  Armenia  brought  upon  the  country  an  invasion 
(65  B.C.)  by  the  Roman  general  Fompey,  who  was  then  at  war 
with  Mithradates,  king  of  Fontus  and  Armenia;  but  Pompey 
did  not  establish  his  power  permanently  over  Iberia.  A  hundred 
and  eighty  years  later  the  Emperor  Trajan  penetrated  (a.d.  114) 
into  the  heart  of  the  country,  and  chastised  the  Georgians;  yet 
his  conquest  was  only  a  little  more  permanent  than  Pompey's. 
During  one  of  the  internecine  quarrels,  which  were  not  infrequent 
in  Georgia,  the  throne  fell  to  Mirhan  or  Mirian  (365-342),  a  son 
of  the  Persian  king,  who  had  married  a  daughter  of  Aaphagor, 
the  last  sovereign  of  the  Arsadd  dynasty. 

With  Mirian  b^ins  the  Sassanian  dynasty.  He  and  his  subjects 
were  converted  to  Christianity  by  a  nun  Nuno  (Nino),  who  had 
escaped  from  the  religious  persecutions  of  Tiridates,  king  of 
Armenia.  Mirian  erected  the  first  Christian  church  in  Georgia  on 
the  site  now  occupied  by  the  cathedral  of  MtskheL  In  or  about 
the  year  371  Georgia  was  overrun  by  the  Persian  king  Shapur 
or  Sapor  II.,  and  in  379  a  Persian  general  built  the  stronghold 
of  Tphilis  (afterwards  Tiflis)  as  a  counterpoise  to  Mtskhet.  The 
Persian  grasp  upon  Georgia  was  loosened  Tiridates,  who 
idgoed  bom  393  to  405.  One  of  Mitian's  successots,  Vakhtang 
(446-499),  sumamed  Gurgaslaa  or  Gurgasal,  the  Wolf-Iacm, 
established  a  patriarchate  at  Mtskhet  and  made  l^iJulis  his 
c^taL  This  sovereign,  having  conquered  Mingrelia  and 
Abkhasia,  and  subdued  the  Ossetes,  made  himself  master  of  a 
large  part  of  Armenia.  Then,  co-operating  for  once  with  the 
king  of  Persia,  he  led  an  army  into  India;  but  towards  the 
end  of  his  rdgn  there  was  enmity  between  him  and  the  Persians, 
against  whom  he  warred  unsuccessfully.  His  son  Dachi  or 
Darchil  (499-514)  upon  ascending  the  throne  transferred  the 
seat  of  government  permanently  from  Mtskhet  to  Tphilis  (Hflis). 
Again  Persia  stretched  out  her  hand  over  Georgia,  and  {voved  a 
formidable  menace  to  the  existence  of  the  kingdom,  until,  owing 
to  the  severe  pressure  of  the  Turks  on  the  one  side  and  of  the 
Byzantine  Greeks  on  the  other,  she  found  it  expedient  to  relax 
her  grasp.  The  Georgians,  seizing  the  opportunity,  appealed 
(571)  to  the  Byzantine  emperor,  Justin  11.,  who  gave  them  a  king 
in  the  person  of  Guaram,  a  prince  of  the  Bagratid  family  of 
Armenia,  conferring  upon  him  the  title,  not  of  king,  but  of  viceroy. 
Thus  began  the  dynasty  of  the  Bagrattds,who  ruled  until  1803. 

This  was  not,  however,  the  first  time  that  Byzantine  influence 
had  been  effectively  exercised  in  Georgia.  As  early  as  the 
reign  of  Mirian,  in  the  3rd  century,  the  organizers  of  the  early 
Georgian  church  had  looked  to  Byzantium,  the  leading  Christian 
power  in  the  East,  for  both  instruction  and  guidance,  and  the 
connexion  thus  begun  had  been  strengthened  as  time  went  on. 
From  this  period  until  the  Arab  (i.e.  Mahommedan)  invasions 
began,  the  authority  of  Byzantium  was  supreme  in  Georgia. 
Some  seventy  years  after  the  Bagratids  began  to  rule  in  Georgia 
the  all-conquering  Arabs  appeared  on  the  frontiers  of  the  country, 
and  for  the  next  one  hundred  and  eighty  years  they  frequently 
devastated  the  land,  compelling  its  inhabitants  again  and  again 
to  accept  Islam  at  the  sword's  point.  But  it  was  not  until  the 
death  of  the  Georgian  king  Ashod  (787-826)  that  they  completely 
subdued  the  Caucasian  state  and  imposed  their  will  upon  it. 
Neverthdess  they  were  too  much  occupied  elsewhere  or  too 
indifferent  to  its  welfare  to  defend  it  against  alien  aggressors, 
for  in  842  Bogha,  a  Turkish  chief,  invaded  the  country,  and  early 
in  the  loth  century  the  Ter^am  again  overran  it.  But  a  period 
of  relief  from  these  hostile  incursions  was  afforded  by  the  reign 
of  Bagrat  HI.  (980-1014).  During  his  father's  lifetime  he  had 
been  made  king  of  Abkhasia,  his  mother  belonging  to  the  royal 
house  of  that  land,  and  after  ascending  the  Georgian  throne  he 


made  his  power  felt  far  beyond  the  frontiers  of  his  hereditary 
dominions,  until  his  kingdom  extended  from  the  Black  Sea 
to  the  Caspian,  while  Armenia,  Azerbaijan  and  Kirman  all 
paid  him  tribute.  Not  only  did  he  encourage  learning  and 
patronize  the  fine  arts,  but  he  built,  in  1003,  the  cathedral  at 
Kutais,  one  of  the  finest  exanq^  extant  of  Georgian  architecture. 
During  the  reign  of  Bagrat  IV.  (1027-1072)  the  Sdjuk  Turks 
more  than  once  burst,  i^ter  1048,  into  the  country  from  Asia 
Minor,  but  they  were  on  the  whole  suoressf  ully  repulsed,  although 
they  plundered  Tiflis.  During  the  reign  of  the  next  king,  George 
U.,  they  again  devastated  Tiflis.  But  once  more  fortune  changed 
after  the  accession  of  David  U.  (1089-1125),  sumamed  the 
Renovator,  one  of  the  greatest  of  Georgian  kings.  With  the  help 
of  the  Kipchaks,  a  Mongol  or  Turkish  race,  from  the  steppe 
lands  to  the  north  of  the  Caucasus,  whom  he  admitted  into  his 
country,  David  drove  the  Sdjuks  out  of  his  d<miain8  and  forced 
them  back  over  the  Armenian  mountains.  Under  George  III. 
(1156-1184),  a  grandson  of  David  II.,  Armenia  was  in  part 
omquered,  and  Ani,  one  of  its  capitals,  taken.  George's  daughter 
Thamar  or  Tamara,  whosucceeded  him,  reigned  over  the  kingdom 
as  left  by  David  II.  and  further  extended  her  power  over 
Trebizond,  Erzerum, '  Tovin  (in  Armenia)  and  Kars.  These 
successes  were  continued  by  her  son  George  IV.  (1212-1223), 
who  conquered  Ganja  (now  Elisavetpol)  and  repulsed  the  attacks 
of  the  Persians;  but  in  the  last  years  of  his  reign  there  appeared 
(i330  and  1323)  the  people  who  were  to  prove  the  ruin  of  Georgia, 
namdy  the  Mongol  hosts  of  Jenghiz  Elhan,  led  by  his  sons. 
George  IV.  was  succeeded  by  his  sister  Rusudan,  whose  capital 
was  twice  captured  by  the  Persians  and  her  kingdom  overrun 
and  fearfully  devastated  by  the  Mongols  in  1236.  Then,  after  a 
period  of  wonderful  recovery  under  George  V.  (1318-1346), 
who  conquered  Imeretia  and  reunited  it  to  his  crown,  Georgia 
was  again  twice  (1386  and  1393-1394)  desolated  by  the  Mongols 
under  Timur  (Tamerlane),  prince  of  Samarkand,  who  on  the 
second  occasion  laid  waste  the  entire  country  with  fire  and 
sword,  and  crushed  it  imdet  his  rdentless  hed  until  the  year 
1403.  Alexander  I.  (1413-1442)  freed  his  country  from  the  last 
of  the  Mongols,  but  at  the  end  of  his  reign  divided  his  territory 
between  hb  three  sons,  whom  he  made  sovereigns  of  Imeretia, 
Kakhetia  and  Karthli  (Georgia)  respectivdy.  The  first  men- 
tioned remained  a  separate  state  xmtil  its  annexation  to  Russia 
in  1810;  the  other  two  were  soon  reunited. 

Political  rdations  between  Russia  and  Georgia  began  in  the 
end  of  the  same  centniy,  namdy  in  149a,  when  the  king  of 
Kakhetia  sou^t  the  protection  (tf  Ivan  III.  during  a  war  between 
the  Turks  and  the  Perdans.  In  the  17th  century  the  two 
states  were  brought  into  still  doser  rdationship.  In  r6i9, 
when  Georgia  was  harried  by  Shah  Abbas  of  Persia,  Theimuraz 
(1629-1634),  king  of  Georgia,  appealed  for  help  to  Michael, 
the  first  of  the  Romanov  tsars  of  Russia,  and  his  example  was 
followed  later  in  the  century  by  the  rulers  of  other  petty  Tharga- 
mosid  or  Caucasian  states,  namdy  Imeretia  and  Guria.  In 
163S  the  prince  of  Mingrelia  took  the  oath  of  allegiance  to  the 
Russian  tsar,  and  in  1650  the  same  step  was  taken  by  the  prince 
of  Imeretia.  Vakhtang  VI.  of  Georgia  put  himself  under  the 
protection  of  Peter  the  Great  early  in  the  xSth  century.  When 
Persia  fdl  into  the  grip  of  the  Afghans  early  in  the  i8di  centtuy 
the  Tui^  seized  the  opportunity,  and,  ousting  the  Persians  from 
Georgia,  captured  Tiflis  and  compelled  Vakhtang  to  abdicate. 
But  in  1755  they  renounced  all  daim  to  supremacy  over  the 
Caucasian  states.  This  left  Persia  with  the  predominating 
influence,  for  though  Peter  the  Great  extorted  from  Persia 
(1722)  her  prosperom  provinces  beside  the  Caspian,  he  left 
the  mountaineos  to  their  own  dynastic  quarrels.  Heraclius  II. 
of  Georgia  declared  himsdf  the  vassal  of  Russia  in  1 783 ,  and  when, 
twelve  years  later,  he  was  hard  pressed  by  Agha  Mahommed, 
shah  of  Persia,  who  seized  Tiflis  and  laid  it  in  ruins,  he  appealed 
to  Russia  for  hdp.  The  appeal  was  again  renewed  by  the  next 
king  of  Georgia,  George  XIII.,  in  1798,  and  in  the  following 
year  he  renounced  his  crown  in  favour  <d  the  tsar,  and  in  1801 
Georgia  was  converted  into  a  Russian  province.  The  state  of 
Guria  submitted  to  Russia  in  1829.  (J.  T.  Bs.) 
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Ethnology. — Of  the  three  main  groups  into  which  the  Caucasian 
races  are  now  usually  divided,  the  Georgian  is  in  every  respect 
the  most  important  and  interesting.  It  has  accordingly  largely 
occupied  the  attention  of  Orientalists  almost  incessantly  from 
the  days  of  Elaproth.  Yet  such  are  the  difficulties  connected 
with  the  origin  and  mutual  relations  of  the  Caucasian  peoples 
that  its  affinities  are  still  far  from  bang  dearly  established. 
Anton  von  Schidner  and  P.  V.  Uslar,  however,  arrived  at  some 
lusgative  conclusions  valuable  as  starting-points  for  further 
reseuch.  In  their  papers,  published  in  the  Memoirs  of  the  St 
Petersburg  Imperial  Academy  of  Sciences  and  elsewhere  (1859 
et  seq.),  they  finally  disposed  of  the  views  of  Bapp  and 
Brosset  (1836),  who  attempted  on  linguistic  grounds  to  connect 
the  Georgians  with  the  Indo-European  family.  They  also  clearly 
show  that  Max  Mailer's  "  Turanian "  theory  is  tmtenable, 
and  they  go  a  long  way  towards  proving  that  the  Georgian, 
with  aU  the  other  Caucasian  languages  except  the  Ossetian, 
forms  a  distinct  linguistic  &inily  absolutely  independent  of  all 
others.  This  had  already  been  suspected  by  Klaproth,  and 
the  same  conclusion  was  arrived  at  by  Fr.  M tiller  and  Zagarelli. 

Usiar's  "  Caucasian  Family  "  comprises  the  following  three 
great  divisions: 

1.  Western  Group.   Typical  races:  Circasnans  and  Abkhauans. 

2.  Eastern  Group.    Typical  races:  Chechens  and  Le^hians. 

3.  Southern  Group.  Typical  race:  Georgians. 

Here  the  term'"  family  "  must  be  taken  in  a  far  more  elastic 
sense  than  when  applied,  for  instance,  to  the  Indo-European, 
Semitic  or  Eastern  Polynesian  divisions  of  mankind.  Indeed 
the  three  groups  present  at  least  as  wide  divergences  as  are  found 
to  exist  between  the  Semitic  and  Hamitic  linguistic  families. 
Thus,  while  the  Abkhasian  of  group  x  is  still  at  the  ag^utinating, 
the  Lesghian  of  group  a  has  fairiy  reached  the  inflecting  stage, 
and  the  Georgian  seems  still  to  waver  between  the  two.  In 
consequence  of  these  different  stages  of  development,  Uslar 
hesitated  finally  to  fix  the  position  of  Georgian  in  the  family, 
regarding  it  as  possibly  a  connecting  link  between  groups  i  and 
2,  but  possibly  also  radically  distinct  from  both. 

Including  all  its  numerous  ramifications,  the  Georgian  or 
southern  group  occupies  the  greater  part  of  Transcaucasia, 
reaching  from  about  the  neighbourhood  of  Batum  on  the  Black 
Sea  eastwards  to  the  Caspian,  and  merging  southwards  with  the 
Armenians  of  Aryan  stock.  It  comprises  altogether  nine  sub- 
divisions, as  in  the  subjoined  table: 

1.  The  Georgians  Proper,  who  are  the  Iberians  of  the  ancients 
and  the  Gnisians  of  the  Russians,  but  who  call  themselves  KarthUana, 
and  who  in  medieval  times  were  masters  of  the  Rion  and  Upper 
Kara  as  far  as  its  confluence  with  the  Alazan. 

2.  The  Imbretjans,  west  of  the  Suram  mountains  as  far  as  the 
river  Tskheniz-Tskhati. 

3.  The  GuRiAHS,  between  the  Rion  and  LAzistan. 

4.  The  Lazis  of  LaaisCan  on  the  Black  Sea. 

5.  The  SvAKETiANS,  Shvans  or  SWANIANS,  on  the  Upper  Ingur 
and  TskheniZ'Tskhali  rivers. 

6.  The  MiNGRELiANS,  between  the  rivers Tskheniz-Tskhali,  Rion, 
Ingur  and  the  Black  Sea. 

7.  The  Tushes  or  Mosoks  .    .  "j       ^       headstreams  of  the 

8.  The  PSHAVS  or  Ph'chavy   .  ^*'"SSaSn  ^Y^tiv^. 

9.  The  Khevsurs  j 

The  representative  branch  of  the  race  has  always  been  the 
Karthlians.  It  is  now  pretty  well  established  that  the  Georgians 
are  the  descendants  of  the  aborigines  of  the  Pambak  highlands, 
and  that  th^  found  their  way  to  their  present  homes  from  the 
loath-east  some  four  or  fiw  thousand  years  ago,  possibly  imder 
pressure  from  the  great  waves  of  Axyask  migration  flowing  from 
the  Iranian  tableland  westwards  to  Asia  Minor  and  Europe. 
The  Georgians  proper  are  limited  on  the  east  by  the  Alasan,  on 
the  north  by  the  Caucasus,  on  the  west  by  the  Meskes  hills, 
separating  them  from  the  Imeretians,  and  on  the  south  by  the 
Kura  river  and  Kara-dagh  and  Pambak  mountains.  South- 
wards, however,  no  hard  and  fast  ethnical  line  can  be  drawn, 
for  even  immediately  south  of  Tiflis,  Georgians,  Armenians  and 
Tatars  are  found  intermingled  confusedly  together. 

Tlie  GeOTgian  race,  which  r^resents  the  oldest  dements  of 
dviliaation  in  the  Caucasus,  is  distinguished  by  stmie  excellent 


mental  qualities,  and  is  especially  noted  for  pnsonal  ootuage  and 
a  passionate  love  of  music.  The  people,  however,  are  described 
as  fierce  and  crud,  and  addicted  to  intemperance,  though  Max 
von  Thielmann  (Journey  in  the  Caucasus,  &c.,  1875)  speaks  of 
them  as  "  rather  hard  drinkers  than  drunkaids."  Physically 
they  are  a  fine  athletic  race  of  pure  Caucasian  type;  hence 
during  the  Moslem  ascendancy  Georgia  supplied,  next  to  Cir- 
cassia,  the  largest  number  of  female  slaves  for  the  Turkish 
harems  and  of  recruits  for  the  Osmanll  armies,  more  especially 
for  the  sdect  ooips  of  the  fomous  Mamdukea. 

Hie  social  organization  rested  on  a  highly  aristocratic  basis, 
and  the  lowest  classes  were  separated  by  several  grades  of 
vassalage  from  the  highest.  But  since  their  incorporation 
with  the  Russian  empire,  these  relations  have  become  greatly 
modified,  and  a  more  sharply  defined  middle  class  of  merchants, 
traders  and  artisans  has  been  devdoped.  The  power  of  life 
and  death,  formerly  claimed  and  fredy  exercised  by  the  nobles 
over  their  serfe,  has  also  be^  e^quressly  abolished.  Tlie  Georgians 
are  altogether  at  present  in  a  fairly  well-to-do  condition,  and 
under  Russian  administration  th^  have  become  industrious, 
and  have  made  considerable  moral  and  material  progress. 

Missionaries  sent  by  Constantine  the  Great  iutnxfaiced  Chris- 
tianity about  the  beginning  of  the  4.tli  century.  Since  that  time 
the  people  have,  notwithstanding  severe  pressure  from  sur- 
rounding Mahommedan  communities,  remained  faithful  to  the 
principles  of  Christianity,  and  are  still  amongst  the  most  devoted 
adherents  of  the  Orthodox  Greek  Church.  Indeed  it  was  their 
attachment  to  the  national  religion  that  caused  them  to  call  in 
the  aid  of  the  Christian  Muscovites  against  the  prosdyti^ng 
attempts  of  the  Shiite  Persians— a  step  which  ultimatdy  brought 
about  their  political  extinction. 

As  already  stated,  the  Karthli  language  is  not  <mly  fundar 
mental^  distinct  from  the  Indo-Eu]:i(^}ean  linguistic  family, 
but  cannot  be  shown  to  possess  any  cleaily  ascertained  affinities 
with  dther  of  the  two  northern  Caucasian  groups.  It  resembles 
them  chiefly  in  its  phonetic  system,  so  that  according  to  Rosen 
(Sprache  der  Lasen)  all  the  languages  of  central  and  western 
Caucasus  might  be  adequatdy  rendered  by  the  Georgian  alphabet. 
Though  certainly  not  so  harsh  as  the  Avar,  Lesghian  and  other 
Daghestan  languages,  it  is  very  far  from  being  euphonious,  and 
the  frequ^t  recurrence  of  sudi  sounds  as  ts,  ds,  IhM,  hh,  hhh,  gft 
(Arab.       q  (Arab.       for  all  of  which  there  are  distinct 

characters,  renders  its  articulation  rather  more  energetic  and 
rugged  than  is  agreeable  to  ears  accustomed  to  the  softer  tones 
of  the  Iranian  and  western  Indo-European  tongues.  It  presents 
great  facilities  for  composition,  the  laws  of  which  are  very 
regular.  Its  peculiar  morphology,  standing  midway  between 
agglutination  and  true  inflexion,  is  well  illustrated  by  its  simple 
declension  common,  to  noun,  adjective  and  pronoun,  and  its 
more  intricate  verbal  conjugation,  with  its  personal  endings, 
seven  tenses  and  incorporation  of  pronominal  subject  and 
object,  all  showing  decided  progress  towards  the  inflecting 
structure  of  the  Indo-European  and  Semitic  tongues. 

Georgian  is  written  in  a  native  alphabet  obviously  based  on 
the  Armenian,  and  like  it  attributed  to  St  Mesropius  (Mesrop), 
who  flourished  in  the  5th  century.  Of  this  alphabet  there 
are  two  forms,  differing  so  greatly  in  outline  and  even  in  the 
number  of  the  letters  that  they  might  almost  be  regarded  as  two 
distinct  alphabetic  systems.  The  first  and  oldest,  used  exdusivdy 
in  the  Bible  and  liturgical  works,  is  the  square  or  monumental 
Khutsuri, ».«.  "sacerdotal,"  consisting  of  38  letters,  and  approach- 
ing the  Armenian  in  appearance.  The  second  is  the  MkhedrOli 
khell,  i.e.  "soldier's  hand,"  used  in  ordinary  writing,  and 
consisting  of  40  letters,  neatly  shaped  and  full  tA  curves,  hence 
at  first  sight  not  unlike  the  modem  Burmese  form  of  the  Pali 

Of  the  Karthli  language  there  are  several  varieties ;  and,  besides 
those  comprised  in  the  above  table,  mention  should  be  made 
of  the  Kakhetian  current  in  the  historic  province  of  Kakhetia. 
A  distinction  is  sometimes  drawn  between  the  Karthlians  proper 
and  the  Kakhetians,  but  it  rests  on  a  purdy  political  basis, 
having  originated  witJi  the  partition  in  1424  of  the  ancient  Iberian 
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estates  into  the  three  new  kingdoms  of  Kartblinia,  KaUietia 
and  Imeretia.  On  the  other  hand,  both  the  Las  of  lAastan 
and  the  Svanetian  present  such  serious  structural  and  verbal 
differences  from  the  common  type  that  th^r  seem  to  stand 
rather  in  the  relation  of  rister  tongues  than  ^  dialects  to  the 
Georgian  proper.  All  derive  obviously  from  a  common  source, 
but  have  been  developed  independently  of  each  other.  The 
Tush  or  Mosok  appears  to  be  fundamentally  a  Kistinian  or 
Chechen  idiom  affected  by  Georgian  influences. 

The  Bible  is  said  to  have  been  translated  into  Georgian  as 
early  as  the  5th  century.  The  extant  version,  however,  dates 
only  from  the  8th  century,  and  is  attributed  to  St  Euthymius. 
But  even  so,  it  is  far  the  most  ancient  work  known  to  exist  in 
the  language.  Next  in  importance  is,  perhaps,  the  curious 
poem  entitled  The  Amows  of  Tvrid  and  ffestan  Ihrt^an,  or  The 
man  clothed  in  the  panther's  skin,  attributed  to  Rustevel;  who 
lived  during  the  prosperous  reign  of  Queen  Thamar  (xtth 
century).  Other  noteworthy  compositions  are  the  national  epics 
of  the  Baramiani  and  the  R<fstomiam,  and  the  prose  romances 
of  Visramiani  and  Dartijaniam,  the  former  by  Sarg  of  Thmogvi, 
the  latter  by  Mosi  of  Khoni.  Apart  from  these,  the  great  bulk 
of  Georgian  literature  consists  of  ecclesiastical  writings,  hymns 
sacred  and  profane,  national  codes  and  chronicles. 

BiBLiOGKAPHY. — The  standard  authority  on  the  histoiy  is  M.  F. 
Brosset's  translation  of  the  Geonnan  chronicles  under  the  title  of 
Histoire  de  la  Giorgie  (5  voU.,  St  Peterabui^,  1849-1858);  but  com- 

re  also  Khakaoov,  Histoire  de  Giorgie  (Paris,  1900).  See  further 
Lrist,  Das  teorgtsche  Volk  (Dresden,  1903);  M.  de  Villeneuve, 
La  Giorgie  (Parte,  1870);  O.  Wardrop,  The  Kingdom  of  Georgia 
(London,  1888);  and  Langlois,  Numtsmatiqtu  ^orgienne  (Paris, 
i860).  For  the  philol<^  see  Zagarelli,  Examen  de  la  lilterature 
reUxttve  i  la  grammaire  eforgienne  (1873) ;  Friedrich  MuUer,  Grvnd- 
riss  der  Spradtwissensckaft  (1887),  iii.  2;  Leist,  Georgische  Dichter 
(1887);  Erskert,  Sprachen  des  kaukasischen  Stammes  (189^).  For 
other  points  as  to  anthropolt^,  Michel  Smimow's  paper  m  Rome 
d'anihropologie  (A|ml  15, 1878) ;  Cfaantre,  Recherches  anthropologigues 
dans  le  Caucase  (1885-1887) ;  and  Eickert,  Der  Kaf^iasus  una  seine 
Vdlker  (1887). 

OEOROIAN  BAT.  the  N.E.  section  of  Lake  Huron,  separated 
from  it  by  Manitoulin  Island  and  the  peninsula  compri^ng 
the  counties  of  Grey  and  Bruce,  Ontario.  It  is  about  100  m. 
long  and  50  m.  wide,  and  is  said  to  contain  30,000  i^nds.  It 
receives  numerous  rivers  draining  a  large  extent  of  country;  of 
these  the  chief  are  the  French  river  draining  Lake  Nipisang, 
the  Maganata'mm  draining  a  number  of  vnall  Is^es,  the  Muskoka 
draining  the  Muskoka  chain  of  lakes  (Mu^oka,  Rosseau,  Joseph, 
&c.)  and  the  Severn  draining  Lake  Simcoe.  Into  its  southern 
extremity,  known  as  Nottawasaga  Bay,  flows  the  river  of  the 
same  name.  The  Trent  valley  canal  connects  Georgian  Bay 
with  the  Bay  of  (Juinte  and  Lake  Ontario,  and  a  canal  system 
has  long  been  projected  to  Montreal  by  way  of  the  French  and 
Ottawa  rivers  and  Lake  Nipissing. 

OEOROSWALDE,  a  town  of  Bohemia,  Austria,  115  m.  N.E. 
of  Prague  by  rail.  Pop.  (1900)  8131,  including  Neu-Georgswalde, 
Wiesenthal  and  Phiiip|»dorf,  which  form  together  a  single 
commune.  Georgswalde  is  one  of  the  oldest  industrial  places 
of  Bohemia,  and  together  with  the  neighbouring  town  of  Rum- 
burg  is  the  principal  centre  of  the  linen  industry.  The  idllage 
of  PbiHppsdorf ,  now  inrorporated  with  Georgswalde,  has  become 
nnce  1866  a  famous  place  of  pilgrimage,  owing  to  the  miracles 
attributed  to  an  image  of  the  Virgin,  placed  now  in  a  magnificent 
new  church  (1885). 

GEPHYREA,  the  name  used  for  several  groups  of  worm-like 
animals  with  certain  resemblances  but  of  doubtful  a£Bnity.  In 
the  article  "  Annelida  "  in  the  pth  edition  of  this  Encyclopaedia, 
W.  C.  Mcintosh  followed  the  accepted  view  in  associating 
in  this  group  the  Echiuridae,  Sipunculidae  and  Priapidtdae. 
E.  Ray  Lankester,  in  the  preface  to  the  En|^ish  translation  of 
C.  Gegenbaur's  Comparative  Anatomy  (1878),  added  the  Phoro- 
nidae  to  these  forms.  Afterwards  the  same  authtn  (article 
"  Zoology,"  Ency.  Brit.,  9th  ed.)  recognized  that  the  jpheronUae 
had  other  affinities,  and  placed  the  other  *'  gephyreans  "  in 
association  with  the  Polyzoa  as  the  two  classes  of  a  phylum 
Podaxonia.  In  the  present  state  of  knowledge  the  old  group 
Gephyrea  is  bro^n  up  into  Echiuroideia  (9.9.)  or  Gepkyrea 


armata,  whidi  are  certainly  Anndids;  the  Sipunctdoidea  (q.v.)  or 
Gephyrea  achaeta,  an  independent  group,  cntainly  coelomate, 
but  of  doubtful  affinity;  the  Prtapuloidea  {q.v.),  equally  of 
doubtful  affinity;  and  the  Pkoronidea  (9.9.),  whidi  are  almost 
certainly  Hemichordata. 

GBRA*  a  town  cit  (^ermany,  capital  of  the  prind^Mtlity  of  Reuss- 
Schleiz  (called  also  Reuss  younger  line),  situated  in  a  valley 
on  the  banks  of  the  White  Elster,  45  m.  S.S.W.  of  Leipzig  on 
the  railway  to  Probstzella.  Pop.  (1885)  34.,i53;  (1905)  47,455. 
It  has  been  mostly  rebuilt  since  a  great  Are  in  1 7  80,  and  the  streets 
are  in  general  wide  and  straight,  and  contain  many  handsome 
houses.  Th»e  are  three  Evangelical  churches  and  one  Roman 
Catholic.  Among  other  noteworthy  buildings  are  the  handsome 
town-hall  (1576,  afterwards  restored)  and  the  theatre  (1903).  Its 
educational  establishments  uiclude  a  gymnasium,  a  commercial 
and  a  weaving  school.  The  castle  of  Osterstein,  the  residence 
of  the  princes  of  Reuss,  dates  from  the  9th  century,  but  has  been 
almost  entirely  rebuilt  in  modem  times.  Gera  is  noted  for  its 
industrial  activity.  Its  industries  include  wool-weaving  and 
spinning,  dyeing,  iron-founding,  the  manufacture  of  cotton  and 
silk  goods,  machinery,  sewing  machines  and  machine  oil,  leather 
and  tobacco,  and  printing  (books  and  maps)  and  flower  gardening. 

Gera  (in  ancient  chronicles  Geraha)  was  raised  to  the  rank  of 
a  town  in  the  nth  century,  at  which  time  it  belonged  to  the 
counts  of  Groitch.  In  the  12th  century  it  came  into  the  posses- 
sion of  the  lords  of  Reuss.  It  was  stormed  and  sacked  by  the 
Bohemians  In  1450,  was  two-thirds  burned  down  by  the  Swedes 
in  1639  during  the  Thirty  Years'  War,  and  suffered  afterwards 
froin  great  conffagrationt  in  1686  aad  1780,  bemg  in  the  latter 
year  almost  completely  destroyed. 

GERALDTON,  a  town  in  the  district  of  \^ct(nia.  West  Australia, 
on  Champion  Bay,  306  m.  by  rail  N.W.  of  Perth.  Pop.  (1901) 
2593.  It  is  the  seat  of  a  Roman  Catholic  bishop,  an  important 
seaport  carrying  on  a  considerable  trade  with  the  surrounding 
gold-fields  and  agricultural  districts,  the  centre  of  a  considerable 
railway  system  and  an  increasingly  popular  seaside  resort. 
The  harbour  is  safe  and  extensive,  having  a  pier  affording 
accommodation  for  large  steamers.  The  chief  exptnts  are  goldj 
copper,  lead,  wool  and  sandalwood. 

GfiRANDO,  MARIE  JOSEPH  DE  (1773-1842),  French 
[dtilosopher,  was  bom  at  Lyons  on  the  39th  of  February  1773. 
When  the  dty  was  besieged  in  1793  by  the  arniies<^  theRepubUc, 
de  G£rando  took  up  arms,  was  made  prisoner  and  with  difficulty 
escaped  with  his  life.  He  took  refuge  in  Switzerland,  whence  he 
afterwards  fled  to  Naples.  In  1796  the  establi^ment  of  the 
Directory  allowed  him  to  return  to  France.  At  the  age  of  twenty- 
five  he  enlisted  as  a  private  in  a  cavalry  regiment.  About  this 
time  the  Institute  proposed  as  a  subject  for  an  essay  this  question, 
— "  What  is  the  influence  of  symbols  on  the  faculty  of  thought  ?  " 
De  G6rando  gained  the  prize,  and  heard  of  his  success  after  the 
battle  of  Zilrich,  in  which  he  had  distinguished  himadf.  1^ 
literary  triumph  was  the  first  st^  in  Ids  upward  career.  In 
1799  he  was  attached  to  the  ministry  of  the  toterior  by  Luden 
Bonaparte;  in  1804  he  became  general  secretary  under  Cham- 
pagny;  in  1805  he  accompanied  Napoleon  into  Italy;  in  x8o8 
he  was  nominated  master  of  requests;  in  18x1  he  received  the 
title  of  councillor  of  state;  and  in  the  following  year  he  was 
appointed  governor  of  Catalonia.  On  the  overthrow  of  the 
empare,  de  G£rando  was  allowed  to  retain  this  office;  but  having 
been  sent  during  the  hundred  days  into  the  department  of  the 
Moselle  to  organize  the  defence  of  that  district,  he  was  pimished 
at  the  second  Restoration  by  a  feW  months  of  neglect.  He 
was  soon  after,  however,  readmitted  into  the  council  of  state, 
where  he  distinguished  himself  by  the  prudence  and  conciliatory 
tendouy  of  his  views.  In  X819  he  opened  at  the  law-sduxd  ot 
Paris  a  class  of  public  and  administrative  law,  which  in  i8aa 
was  8upi»e8aed  by  government,  but  was  reopened  six  yean 
later  under  the  Martignac  ministry.  In  1837  he  was  made  a 
baron.   He  died  at  Paris  on  the  9th  of  November  1842. 

De  G^rando's  best-known  work  is  his  Histoire  comparie  des 
systimes  de  phUosophie  relativement  aux  principes  des  connais- 
sances  kumames  (Paris,  1804, 3  vols.).  The  germ  of  this  work 
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had  already  appeared  in  the  author's  Mimoire  de  la  gSnSralion 
des  connaissances  kumaines  (Berlin,  1802),  which  was  crowned 
by  the  Academy  of  Beriin.  In  it  de  G^rando,  after  a  rapid 
review  of  ancient  and  modem  speculations  on  the  origin  of  our 
ideas,  singles  out  the  theory  of  primary  ideas,  which  he  endeavours 
to  combat  under  all  its  forms.  The  latter  half  of  the  work, 
devoted  to  the  uialysis  of  the  intellectual  foculties,  is  intended 
to  show  how  all  human  knowledge  is  the  result  of  e^Krience; 
and  reflection  is  assumed  as  the  source  of  our  ideas  of  substance, 
of  unity  and  of  identity.  It  is  divided  into  two  parts,  the  first 
of  which  is  purely  historical,  and  devoted  to  an  exposition  of 
various  philosophical  systems;  in  the  second,  which  comprises 
fourteen  chapters  of  the  entire  work,  the  distinctive  characters 
and  value  of  these  systems  are  compared  and  discussed.  In 
spite  of  the  disadvantage  that  it  is  impossible  to  separate 
advantageously  the  history  and  critical  examination  of  any 
doctrine  in  the  arbitrary  manner  which  de  G^ando  chose,  the 
work  has  great  merits.  In  correctness  of  detail  and  comprehensive- 
ness of  view  it  was  greatly  superior  to  every  work  of  the  same  kind 
that  had  hitherto  ai^wared  in  France.  During  the  Empire  and 
the  first  years  of  the  Restoration,  de  G€rando  found  time  to 
prepare  a  second  edition  (Paris,  1822, 4  vols.),  which  is  enriched 
with  so  many  additions  that  it  may  pass  for  an  entirely  new 
work.  The  last  chapter  of  the  part  published  during  the  author's 
lifetime  ends  with  the  revival  of  letters  and  the  philosophy 
of  the  15th  century.  The  second  part,  carrying  the  work  down 
to  the  close  of  the  i8th  century,  was  published  posthumously 
by hisson  in4 vols.  (Paris,  1S47}.  Twenty-three  chaptersof  this 
were  left  complete  by  the  audnr  in  manuscript;  the  remaining 
three  were  supplied  from  other  sources,  chiefly  imnted  but 
unpublished  memoirs. 

His  essay  Du  perfecHotmemeiU  moral  et  de  I'tdvcaHon  de  s&i^t$ne 
was  crowned  by  the  French  Academy  in  1825.  The  fundamental 
idea  of  this  work  is  that  human  life  is  in  reality  only  a  great 
education,  of  which  perfection  is  the  aim. 

Beudes  the  works  already  mentioned,  de  G^rando  left  many 
others,  of  which  we  may  indicate  the  followinE^: — ConsUUraUons  stir 
dkerses  mMhodes  d'obserwOitm  des  peuples  sauvages  (Paris,  1801); 
Eloge  de  Dumarsais, — discows  qui  a  remPorti  le  prix  propos6  par  la 
seconde  classe  de  tlnstUut  National  (Paris,  180^);  Le  Vtsiteur 
de  pauvre  (Paris,  1820);  Instituls  du  droit  admin%stratif  (4  vols.. 
Pans,  1830);  Cows  normal  des  insUtuievrs  primaires  ou  directions 
relatives  d  I'^ucation  physique,  morale,  et  intellectuelle  dans  les  icoles 
Primaires  (Paris,  18^2);  De  I'^ucation  des  sourds-muets  (2  vols., 
Paris,  1833) ;  De  la  htenfaisance  PuHigue  (4  vols.,  1838).  A  detailed 
analyNs  of  the  Histoire  comParee  des  sys&mes  will  be  found  in  the 
Fragments  philosophiques  of  M.  Cousin.  In  connexion  with  his 
psychological  studies,  it  is  interesting  that  in  1884  the  French 
Anthropological  Society  reproduced  his  instructions  for  the  obser- 
vation of  primitive  peoples,  and  modern  students  of  the  beginnings 
of  speech  m  children  and  the  cases  of  deaf-mutes  have  found  useful 
matter  in  his  works.  See  also  J.  P.  Damiron,  £550*  svr  la  pliHosophie 
en  France  au  XIX'  sikde. 

GERANIACEAE,  in  botany,  a  small  but  very  widely  distributed 
natural  order  of  Dicotyledons  belonging  to  the  subclass  Poly- 
petalae,  containing  about  360  species  in  11  genera.  It  is  re- 
[Mfesented  in  Britain  by  two  genera,  Geranium  (crane's-bill)  and 
Brodivm  (stork's-bill),  to  which  belong  nearly  two-thirds  of  the 
total  number  of  species.  The  plants  are  mostly  herbs,  rarely 
becoming  shrubby,  with  generally  simple  glandular  hairs  on 
the  stem  and  leaves.  The  opposite  or  alternate  leaves  have  a 
pair  of  small  stipules  at  the  base  of  the  stalk  and  a  palminerved 
blade.  The  flowers,  which  are  generally  arranged  in  a  cymose 
inflorescence,  are  hermaphrodite,  hypogynous,  and,  except  in 
Pelargonium^  regular.  The  parts  are  arranged  in  fives.  There 
are  five  free  sepals,  overlapping  in  the  bud,  and,  alternating  with 
these,  five  free  petals.  In  Pdargonium  the  flower  is  zygomorphic 
with  a  spurred  posterior  sepal  and  the  petals  diflering  in  size 
or  shape.  In  Geranium  the  stamens  are  obdiplostemonous,  i.e. 
an  outer  whori  of  five  opposite  the  petals  alternates  with  an 
inner  whorl  of  five  oppoate  the  sepals;  at  the  base  of  each  of 
the  antisepalous  stamens  is  a  honey-^and.  In  fmlwm  the 
members  of  the  outer  whorl  are  reduced  to  scale-like  structures 
(staminodes),  and  in  P^rgonium  from  two  to  seven  only  are 
fertile.   There  is  no  satisfactory  explanation  of  this  break  in 


the  regular  alternation  of  successive  whorls;  the  outer  whorl 
of  stamens  arises  in  cajxrst  of  development  before  the  inner,  so 
that  there  is  no  question  of  subsequent  displacement.  There 
are  five,  or  sometimes  fewer,  carpels,  which  unite  to  fram  an 
ovary  with  as  many  chambers,  in  each  of  which  are  one  or  two, 
rarely  more,  pendulous  anatropous  ovules,  attadied  to  the 
central  column  in  such  a  way  that  the  micropyle  points  outwards 
and  the  r^he  is  turned  towards  the  placenta.  The  long  beak-like 
style  divides  at  the  top  into  a  corresponding  number  of  slender 
stigmas. 

The  larger-flowered  species  of  Geranium  are  markedly  protan- 
drous,  the  outer  stamens,  inner  stamens  and  stigmas  becoming 
fimctional  in  succession.  For  instance,  in  meadow  crane's-bill, 
G.  pratense,  each  whorl  of  stamens  ripens  in  turn,  becoming 
erect  and  shedding  thdr  pollen;  as  the  anthers  wither  the  fila- 
ments bend  outwards,  and  when  all  the  anthers  have  diverged 
the  stigmas  become  mature  and  ready  for  polUnaticm.  By  this 


Meadow  Crane's-bill,  Geranium  pratense^  }  nat.  size.  (After 
Curtis,  Flora  Londinensts.) 

1,  Flower  after  removal  of  petals.      3,  Floral   diagram,  the  dots 

2,  Fruit  after  splitting,   i  and  2  opposite  the  inner  stamens 

about  natural  size.  represent  honey-glands. 

arrangement  self-pollination  is  prevented  and  cross-pollination 
ensured  by  the  visits  of  bees  which  come  for  the  honey  secreted 
by  the  ^ands  at  the  base  of  the  inner  stamens. 

In  species  with  smaller  and  less  conspicuous  flowers,  such  as 
G.  mcUe,  the  flowers  of  which  are  only  ^  to  }  in.  in  diameter, 
self-pollination  is  rendered  possible,  since  the  divisions  of  the 
stigma  begin  to  separate  before  the  outer  stamens  have  shed 
all  their  pollen;  the  nearness  of  the  stigmas  to  the  dehiscing 
anthers  favours  self-pollination. 

In  the  ripe  fruit  the  carpels  separate  into  five  one-seeded 
portions  [cocci),  which  break  away  from  the  central  column, 
either  rolling  elastically  outwards  and  upwards  or  becoming 
spirally  twisted.  In  most  species  of  Geranium  the  cocci  split 
open  on  the  inside  and  the  seeds  are  shot  out  by  the  elastic 
uptwisting  (fig.  x);  in  Erodwm  and  Pdargomum  each  coccus 
remains  closed,  skdA  the  long  twisted  tq)per  portion  SQ)arates 
from  the  central  column,  forming  an  awn,  the  distribution  of 
which  is  favoured  by  the  presence  of  bristles  or  hairs.  The 
embryo  generally  fills  the  seed,  and  the  cotyledons  are  rolled  or 
folded  on  each  other. 
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Geranium  is  the  most  widely  distributed  genus;  it  has  160 
species  and  is  spread  over  all  temperate  regions  with  a  few 
species  in  the  tropics.  Three  British  species — G.  sylvatkum, 
G.  pretense  and  G.  Robertianum  (herb-Robert) — reach  the 
arctic  zone,  while  G.  paiagonicum  and  G.  ma^lanicum  are 
found  in  the  antarctic.  Erodium  contains  50  species  (three  are 
British),  most  of  which  are  ctmfined  to  the  Mediterranean 
regiott  and  irest  Asia,  though  others  occur  in  America,  in  South 
Africa  and  West  Australia.  Pelargonium,  with  175  species,  has 
its  centre  in  South  Africa;  the  well-known  garden  and  green- 
house "  geraniums  "  are  species  of  Pelargonium  (see  Geranium). 

GERANIUM,  the  name  of  a  genus  of  plants,  which  is  taken  by 
botanists  as  the  type  of  the  natural  order  Geraniaceae.  The 
name,  as  a  scientific  appellation,  has  a  much  more  restricted 
application  than  when  taken  in  its  popular  sense.  Formerly 
the  genus  Geranium  was  almost  conterminous  with  the  order 
Geraniaceae.  Then  as  now  the  geranium  was  very  popular 
as  a  garden  plant,  and  the  species  included  in  the  oiif^nal  genus 
became  widely  known  under  that  name,  which  has  more  or  less 
dung  to  them  ever  since,  in  spite  of  scientific  changes  which 
have  removed  the  U^^er  number  of  them  to  the  genus  Piiar- 
gomvm.  Thb  result  has  been  probably  brought  about  in  some 
degree  by  an  error  of  the  nurserymen,  who  seem  in  many  cases 
to  have  acted  on  the  conclusion  that  the  group  commonly 
known  as  Scarlet  Geraniums  were  really  geraniums  and  not 
pelargoniums,  and  were  in  consequence  inserted  under  the 
former  name  in  their  trade  catalogues.  In  fact  it  may  be  said 
that,  from  a  popular  point  of  view,  the  pelargoniums  of  the 
botanist  are  stiU  better  known  as  geraniums  than  are  the 
geraniums  themsdves,  but  the  term  "  zonal  Pelargonium  "  is 
gradually  making  its  way  amongst  the  masses. 

The  spedes  of  Geranium  consist  mostly  of  herbs,  of  annual  or 
perennial  duration,  dispersed  thtoughout  the  temperate  f^ods 
of  the  world.  Th^  number  about  160,  and  bear  a  considerable 
family  resemblance,  l^e  leaves  are  for  the  most  part  palmatdy- 
lobed,  and  the  flowers  are  regular,  consisting  of  five  sepals,  five 
imbricating  petals,  alternating  with  five  glandules  at  their  base, 
ten  stamens  and  a  beaked  ovary.  Eleven  species  are  natives 
of  the  British  Isles  and  are  popularly  known  as  crane's-bill. 
G.  Robertianum  is  herb-Robert,  a  common  plant  in  hedgebanks. 
G.  sangmneum,  with  flowers  a  deep  rose  colour,  is  often  grown 
in  borders,  as  are  also  the  double-flowered  varieties  of  G.  pratense. 
Many  others  of  exotic  origin  form  handsome  border  plants  in 
our  gardens  of  hardy  perenniab;  amongst  these  G.  armenum, 
G.  EndresH,  G.  ibericum  and  its  variety  ptatypelalum  are  con- 
spicuoxis. 

From  these  regular-flowered  herbs,  with  which  they  had 
been  mixed  up  by  the  earlier  botanists,  the  French  botanist 
L'Heritier  in  1787  separated  those  plants  which  have  since 
borne  the  name  of  Pelargonium,  and  which,  though  agreeing 
with  them  in  certain  points  of  structure,  differ  in  others  which 
are  admitted  to  be  of  generic  value.  One  obvious  distinction  of 
Pelargonium  is  that  the  flowers  are  irregular,  the  two  petals 
which  stand  uppermost  being  different — larger,  smaller  or 
differently  marked — from  the  other  three,  which  latter  are 
occasionaily  wanting.  This  difier^ce  of  irregularity  the  modem 
florist  has  done  very  much  to  annul,  for  the  increased  size  givoi 
to  the  flowers  by  high  breeding  has  usually  been  aconnpanied 
by  the  enlargement  of  the  smaller  petals,  so  that  a  very  near 
approach  to  regularity  has  been  in  some  cases  attained.  Another 
well-marked  difference,  however,  remains  in  Pelargonium:  the 
back  or  dorsal  sepal  has  a  hollow  spur,  which  spur  is  adnate,  i.e. 
joined  for  its  whole  length  with  the  flower-^talk;  while  in 
Geranium  there  is  no  spur.  This  peculiarity  is  best  seen  by 
cutting  clean  through  the  flower-stalk  just  behind  the  flower, 
when  in  Pelargonium  there  will  be  seen  the  hollow  tube  of  the 
tpta,  which  in  the  case  of  Geranium  will  not  be  found,  but  the 
stalk  will  appear  as  a  solid  mass.  There  are  other  characters 
which  support  those  already  pointed  out,  such  as  the  absence  of 
the  glandtdes,  and  the  dedination  of  the  stamena;  but  the 
features  already  described  offer  the  most  ready  and  obvious 
distinctions. 


To  recapitulate,  the  geranitmts  properly  so-called  are  regular- 
flowered  herbs  with  the  flower-stalks  solid,  while  many  geraniums 
falsely  so-called  in  popular  language  are  really  pdargoniums, 
and  may  be  distinguished  by  their  irregular  flowers  and  hollow 
flower-stalks.  In  a  great  majority  of  cases  too,  the  pdargoniuma 
so  commonly  met  with  in  greenhouses  and  summer  parterres 
are  of  shrubby  or  sub-shrubby  habit. 

Hie  various  races  of  pdanEtmiums  have  sprung  from  the 
intermixture  some  of  the  spedes  obtained  from  the  Cape. 
The  older  ^ow-flow^ed  varieties  have  been  gradually  acquired 
through  a  long  series  of  years.  The  fancy  varieties,  as  well  as 
the  French  spotted  varieties  and  the  market  tjrpe,  have  been 
evolved  from  them.  The  zonal  or  bedding  race,  on  the  other 
hand,  has  been  more  recently  perfected;  they  are  supposed 
to  have  arisen  from  hybrids  between  Pelargonium  imquinans 
and  P.  zonale.  In  all  the  sections  the  varieties  arc  of  a  highly 
ornamental  character,  but  for  general  cultivation  the  muket 
type  is  preferable  for  indoor  purposes,  while  the  zonals  are 
^ective  dther  in  the  greenhouse  or  flower  garden.  Some  of  the 
Cape  species  are  still  in  cultivation— the  leaves  of  many  of  them 
bdng  beautifully  subdivided,  almost  fern-like  in  character, 
and  some  of  them  are  delidously  scented;  P.  quercif<Uium 
is  the  oak-leaf  geranium.  The  ivy-leaf  geranium,  derived 
from  P.  pdtaktm,  has  given  rise  to  an  important  dass  of  both 
double-  and  single-flowered  forms  adapted  espeually  for  pot 
culture,  hanging  baskets,  window  boxes  and  the  greenhouse. 
Of  late  years  the  ivy-leaf  "  geraniums  "  have  been  crossed  with 
the  "  zonals,"  and  a  new  race  is  bdng  gradually  evolved  from 
these  two  d^tinct  groups. 

The  best  soil  for  pelaigoniums  is  a  mellow  fibrous  loam  with 
good  well-rotted  stable  manure  or  leaf-mould  in  about  the  pro< 
portion  ci  one-fifth;  when  used  it  should  not  be  sifted,  but 
pulled  to  pieces  by  the  hand,  and  as  mudi  sand  should  be  added 
as  will  allow  the  water  to  pass  fredy  through  it.  The  large- 
flowered  and  fancy  kinds  cannot  bear  so  mtich  water  as  most 
soft-wooded  plants,  and  the  latter  should  have  a  rather  lighter 
soil. 

All  the  pdargoniums  are  readily  increased  by  cuttings  made 
from  the  shoots  when  the  plants  are  headed  down  after  flowering, 
or  in  the  spring,  when  they  will  root  fredy  in  a  temperature  of 
65*  to  70".  They  must  not  be  k^t  too  dose,  and  must  be  very 
moderately  watered.  When  rooted  they  may  be  moved  into 
weU-dr&ined  3-in.  pots,  and  when  from  6  to  8  in.  high,  should 
have  the  points  pinched  out  in  order  to  induce  them  to  pudi 
out  several  shoots  nearer  the  base.  These  shoots  are,  when  long 
enough,  to  be  trained  in  a  hOTizontal  direction;  and  when  they 
have  made  three  joints  they  should  have  the  points  again  pinched 
out.  These  early-struck  plants  will  be  ready  for  shifting  into 
6-in.  pots  by  the  autumn,  and  should  still  be  trained  outwards. 
The  show  varieties  after  flowering  should  be  set  out  of  doors  in 
a  suimy  spot  to  ripen  their  wood,  and  should  only  get  water 
enough  to  keep  them  from  flagging.  In  the  course  of  two  or 
three  weeks  they  will  be  ready  to  cut  back  within  two  joints 
of  where  these  were  last  stopped,  when  they  should  be  placed 
in  a  frame  or  pit,  and  kept  dose  and  dry  until  they  have  broken. 
When  th^  have  pudied  an  inch  or  so,  turn  thou  out  of  their 
pots,  shake  oSL  the  (dd  soil,  trim  the  straggling  roots,  and  repot 
them  fij-mly  in  smaller  pots  if  practicable;  keep  them  near  the 
light,  and  as  the  shoots  grow  continue  to  train  them  outwardly. 
They  require  to  be  kept  in  a  light  house,  and  to  be  set  well  up 
to  the  glass;  the  night  temperature  should  range  about  45°; 
and  air  should  be  given  on  all  mild  days,  but  no  cold  currents 
allowed,  nor  more  water  than  is  necessary  to  keep  the  soil  from 
getting  parched.  The  young  shoots  should  be  topped  about 
the  end  of  October,  and  when  they  have  grown  an  inch  or  two 
beyond  this,  they  may  be  shifted  into  7'in.  pots  for  flowering. 
The  shoots  must  be  kept  tied  out  so  as  to  be  fully  exposed  to 
the  light.  If  required  to  flower  early  they  should  not  be  stopped 
again;  if  not  untU  June  they  may  be  stopped  in  February. 

The  zonal  varieties,  which  are  almost  continuous  Moomers, 
are  of  much  value  as  decorative  subjects;  they  sddom  require 
much  pruning  after  the  first  stopping.   For  printer  flowering, 
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young  plants  should  be  nised  frmu  ciatini^  about  March,  and 
grown  on  during  the  summer,  but  should  not  be  allowed  to 
flower.  When  blossoms  are  required,  they  should  be  placed 
close  up  to  ths  glsss  ux  a  light  house  vith  a  temperature  of  65°, 
only  just  as  much  water  being  given  as  will  keep  them  growing. 
For  bedding  purposes  the  zonal  varieties  are  best  struck  towards 
the  middle  of  August  in  the  open  air,  taken  up  and  potted  or 
planted  in  boxes  as  soon  as  struck,  and  preserved  in  frames  or  in 
the  greenhouse  during  winter. 

The  fancy  varietitt  root  best  early  in  spring  from  the  half- 
ripened  shoots;  they  are  slower  growers,  and  rather  more 
delicate  in  constitution  than  the  zonal  varieties,  and  very  im- 
patient of  excess  of  water  at  the  root. 

OERARD  (d.  1108),  archbishop  of  York  xmder  Henry  I.,  began 
his  career  as  a  chancery  clerk  in  the  service  of  William  Rufus. 
He  was  one  of  the  two  royal  envoys  who,  in  1095,  persuaded 
Urban  U.  to  send  a  legate  and  Anselm's  pallium  to  England. 
Although  the  legate  disappointed  the  king's  espectations, 
Gerard  was  rewarded  for  his  services  with  the  see  of  Hereford 
(1096).  On  the  death  of  Rufus  he  at  once  declared  for  Henry  I., 
by  whom  he  was  nominated  to  the  see  of  York.  He  made  diffi- 
culties when  reqiiired  to  give  Anselm  the  usual  profession  of 
obedience;  and  it  was  perhaps  to  assert  the  importance  ci  his 
see  that  he  took  the  king's  side  on  the  question  of  investitures. 
He  pleaded  Henry's  cause  at  Rome  with  great  abihty,  and  claimed 
that  he  had  obtained  a  jnomise,  on  the  pope's  part,  to  condone 
the  ndsting  practice  al  lay  investiture.  But  this  statement 
was  contradicted  by  Pasdtal,  and  Gerard  incurred  the  suspicion 
of  perjury.  About  1103  he  wrote  or  inspired  a  series  of  tracts 
which  defended  the  king's  prerogative  and  attacked  theoecumeni- 
cal  pretensions  of  the  papacy  with  great  freedom  of  language. 
He  changed  sides  in  1105,  becoming  a  stanch  friend  and  sup- 
porter of  Anselm.  Gerard  was  a  man  of  considerable  learning 
and  ability;  but  the  chroniclers  accuse  him  of  being  lax  in  his 
mwals,  an  astrdoger  and  a  worshipper  of  the  deviL 

See  the  Troctaius  Eboracenses  edited  1^  H.  Bochmer  in  Libdli  de 
Ute  SacerdoHi  et  Imperii,  vol.  iii.  (in  the  Monumenta  hist.  Germaniae, 
quarto  serie^,  and  the  same  author's  Kirche  und  Stoat  in  Em^nd 
md  in  der  Normandiie  (Ldpag,  1899).  (H.  W.  C.  D.) 

GERARD  (c.  ic40-ri2o),  variously  sumamed  Tuu,  Tunc, 
Tenque  or  Thom,  founder  of  the  order  of  the  knights  of  St  John 
of  Jerusalem  (q.v.),  was  bom  at  Amalfi  about  the  year  1040. 
According  to  other  accounts  Martigues  in  Provence  was  his 
birthplace,  while  one  authority  even  names  the  Ch&teau  d'A  vesnes 
in  Hainaut.  Either  as  a  soldier  or  a  merchant,  he  found  his  way 
to  Jerusalem,  where  a  hospice  had  for  some  time  existed  for  the 
convenience  of  those  who  wished  to  visit  the  holy  places.  Of 
this  institution  Graard  became  guardian  or  provost  at  a  date  not 
later  than  xioo;  and  here  he  w^mized  that  religious  order  of 
St  John  which  received  papal  recognition  from  Blischal  II.  in 
1X13,  by  a  bull  which  was  renewed  and  confirmed  1^  Caliztus  II. 
shortly  before  the  death  of  Gerard  in  1120. 

GERARD  OF  CREMONA  (c.  1114-1187),  the  medieval  trans- 
lator of  Ptolemy's  Astronomy,  was  bom  at  Cremona,  Lombardy, 
in  or  about  iir4.  Dissatisfied  with  the  meagre  philosophies 
of  his  Italian  teachers,  he  went  to  Toledo  to  study  in  Spanish 
Moslem  schools,  then  so  famous  as  depositories  and  interpreters 
of  ancient  wisdom;  and,  having  thus  acquired  a  knowledge  of 
the  Arabic  language,  he  appears  to  have  devoted  the  remainder 
of  his  life  to  the  business  of  making  X.atin  translations  from  its 
literature.  The  date  of  his  retiun  to  his  native  townisimcertain, 
but  he  is  known  to  have  died  there  in  1187.  His  most  celebrated 
work  is  the  Latin  version  by  whidi  alone  Ptolemy's  Almagest 
was  known  to  Europe  until  the  disa>very  of  theori^nal  lifey&Xq 
XbvTH^ts.  In  addition  to  this,  he  translated  various  other 
treatises,  to  the  number,  it  is  said,  of  »xty-six;  among  these 
were  the  Tables  of  "  Arzakhel,"  or  Al  Zarkala  of  Toledo,  Al 
Farabi  On  the  Sciences  {De  scientiis),  Euclid's  Geometry,  Al 
Farghani's  Elements  of  Astronomy,  and  treatises  on  algebra, 
arithmetic  and  astrology.  In  the  last-named  latitudes  are 
reckoned  from  Cremona  and  Toledo.  Some  of  the  works,  how- 
ever, with  which  he  has  been  credited  (including  the  Thtoria 


or  Tkeoriea  ^anefanm,  and  the  veruons  of  Aviceona's  Comok 
of  Medicine— ths  basis  of  the  numerous  subsequent  Xratin 
editions  of  that  well-known  work— and  of  the  Almansoriiu  ot 
Abu  Baikr  Razi)  are  probably  due  to  a  later  Gerard,  ol  the  X3th 
centmy,  also  calkd  Cremonensis  but  more  precisely  de  Sabloneta 
(Sabbionetta).  This  writer  undertook  the  task  of  interpreting 
to  the  Latin  world  some  of  the  best  work  of  Arabic  physicians, 
and  his  translation  of  Avicenna  is  said  to  have  been  made  by 
order  of  the  emperor  Frederic  II. 

See  Fipini,  "  Cromca,"  in  Muraton,  Script,  rer.  Ital.  vol.  ix. ; 
Nicol.  Antonio,  BiUiotheca  Hispana  vetus,  vol.  ii.;  Tiraboschi, 
Storiaddla  leUeratura  Ilaliana,  vols.  iii.  (333)  and  !v.;  Arim, 
Cremona  liierata;  Jourdain,  RechercJies  sur  .  .  .  Voripne  des 
traductions  tatines  d'Aristote;  Chasles,  Aper^u  historique  des  miihodes 
en  gionUtrie,  and  in  Comptes  rendus  de  VAcadhnie  des  Sciences,  voL 
xiii.  p.  506;  J.  T.  Reinaud,  G6ograpkie  d'Ahotdfida,  introduction, 
vol.  1.  pp.  ccxlvi.-ccxlvjii. ;  Boncompaeni,  Delia  vita  e  delle  opere  di 
Gherardo  Cremonesee  diGherardoda  Sabbionetta  (Rome,  1851).  Much 
o£  the  work  of  both  the  Gerards  remains  in  manuscript,  as  in  Paris, 
National  Library,  MSS.  Lat.  7400, 743 1 ;  MS5.  Suppl.Lat.  49 ;  Rome, 
Vatican  library,  4083,  and  Ottobon,  1826;  Oxford,  Bodleian  library, 
Digby,  47.  61.  The  Vatican  MS.  2392  is  stated  to  contain  a  euloffy 
of  Gerard  of  Cremona  "  anda  list  of  "  his  "  translations,  apparency 
confusing  the  two  scholars.  The  former's  most  valuable  work  was 
in  astronomy ;  the  latter's  in  medicine.  (C.  R.  B.) 

OfiRARD,  ^lENNE  HAURICB,  Count  (1773-1852),  French 
general,  was  born  at  Damvilliers  (Meuse),  on  Uie  4th  of  April 
X773.  He  j<aned  a  battaUon  of  volunteers  in  1791,  and  served 
in  the  campaigns  of  1793-X793  under  Generab  Dumouriez  and 
Jourdan.  In  1 795  he  accompanud  Bemadotte  as  aide-de-camp. 
In  1799  he  was  promoted  chef  d'escadron,  and  in  x8oo  colonel. 
He  distinguished  himself  at  the  battles  of  Austerlitz  and  Jena, 
and  was  made  general  of  brigade  in  November  1806,  and  for  his 
conduct  in  the  battle  of  Wagram  he  was  created  a  baron.  In 
the  Spanish  campaign  of  1810  and  1811  he  gained  special  dis- 
tincdon  at  the  battle  of  Fuentes  d'Onor;  and  in  the  expedition 
to  Russia  he  was  present  at  Smolensk  and  Valutina,  and  displayed 
such  bravery  and  ability  in  the  battle  of  Borodino  that  he  was 
made  general  of  division.  He  won  further  distinction  in  the 
disastrous  retreat  from  Moscow.  In  the  campi^pi  of  xSx3,  in 
command  of  a  division,  he  took  part  in  the  luUtles  of  Ltttzen  and 
Bautzen  and  the  operations  of  Mardud  Macdonald,  and  at  the 
battle  of  Leipzig  (in  which  he  commanded  the  XI,  corps)  he  was 
dangerously  wounded.  After  the  battle  of  Bautzen  he  was 
created  by  Napoleon  a  count  of  the  empire.  In  the  campaign 
of  France  of  1814,  and  especially  at  La  RothiSre  and  Montereau, 
he  won  still  greater  distinction.  After  the  first  restoration  he 
was  named  by  Louis  XVIXI.  grand  cross  of  the  Legion  of  Honour 
and  chevalier  of  St  Louis.  In  the  Hundred  Days  Napoleon  made 
Gerard  a  peer  of  France  and  placed  him  in  command  of  the  IV. 
corps  of  the  Army  of  the  North.  In  this  capacity  Gerard  took 
a  brilliant  part  in  the  battle  of  Ligny  (see  Waterloo  Caupaion), 
and  on  the  morning  of  the  18th  of  June  he  was  foremost  in  advis- 
ing Marshal  Grouchy  to  march  to  the  sound  of  the  guns.  G£rard 
retired  to  Brussels  after  the  fall  of  Napoleon,  and  did  not  return 
to  France  till  1817.  He  sat  as  a  member  of  the  chamber  of 
deputies  in  1822-1824,  and  was  re-elected  in  1827.  He  took  part 
in  the  revolution  of  1830,  after  which  he  was  appointed  minister 
of  war  and  named  a  marshal  of  France.  On  account  of  his 
health  he  resigned  the  office  of  war  minister  in  the  October 
following,  but  in  1S3 1  he  took  the  conunand  of  the  northern  army, 
and  was  successful  in  thirteen  days  in  driving  the  army  of  Holland 
out  of  Belgium.  In  1832  he  commanded  the  besieging  army  in 
the  famous  scientific  siege  of  the  citadel  of  Antwerp.  He  was 
again  chos^  war  minister  in  July  1834,  but  resigned  in  the 
October  following.  In  X836  he  was  named  grand  chanceUor  of 
the  Legion  d  Honour  in  succession  to  Mar^al  Mortier,  and  in 
1838  commander  of  the  National  Guards  of  the  Seine,  an  office 
which  he  held  till  1843.  He  became  a  senator  under  the  empire 
in  1852,  and  died  on  the  17th  of  April  in  the  same  year. 

0£rARD,  FRANCOIS,  Baeon  (1770-1837),  French  painter, 
was  born  on  the  4th  of  May  1770,  at  Rome,  where  his  father 
occupied  a  post  in  the  house  of  the  French  ambassador.  At  the 
age  of  twelve  G£rard  obtained  admission  into  the  Pension  du 
Roi  at  Paris.   From  the  Pension  he  passed  to  the  studio  oi 
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Pajou  (sculptor),  which  he  left  at  the  end  of  two  years  for  that 
of  the  painter  Brenet,  whom  he  quitted  almost  immediately  to 
place  himself  mider  David.  In  1789  he  competed  for  the  Prix 
de  Rome,  which  was  carried  oB  by  his  comrade  Girodet.  In  the 
following  year  (1790)  he  again  presented  himself,  but  the  death 
of  his  father  prevented  the  completion  of  his  work,  and  obliged 
to  accompany  lus  mother  to  Rome.  In  1791  he  returned  to 
Paris;  but  his  poverty  was  so  great  that  he  was  forced  to  f«go 
his  studies  in  favooi  of  erai^jnnent  which  should  bring  in 
immediate  profit.  David  at  ouxx  availed  himself  of  his  help, 
and  one  of  that  master's  most  cdebrated  pictures— Le  Felletier 
de  St  Fargeau — may  owe  much  to  the  hand  of  Gerard.  This 
painting  was  executed  early  in  i793t  the  year  in  which  Gerard, 
at  the  request  of  David,  was  named  a  member  of  the  revolu- 
tionary tribunal,  from  the  fatal  decisions  of  which  he,  however, 
invariably  absented  himself.  In  1794  he  obtained  the  first  prize 
in  a  competition,  the  subject  of  which  was  "  The  Tenth  of  August," 
and,  further  stimulated  by  the  successes  of  his  rival  and  friend 
Girodet  in  the  Salons  of  1793  and  i794r  G£rard  (nobly  aided 
by  Isabey  the  miniaturist)  produrad  in  1795  his  famous  "  Bills- 
aire."  In  1796  a  portrait  of  hb  generous  friend  (in  the  Louvre) 
obtained  undisputed  success,  and  the  money  received  from 
Isabey  for  these  two  works  enabled  Gerard  to  execute  in  1797 
his  "Psyche  et  I'Amour."  At  last,  in  1799,  his  portrait  of 
Madame  Bonaparte  established  his  position  as  one  of  the  first 
portrait-painters  of  the  day.  In  1808  as  many  as  eight,  in  1810 
no  less  than  fourteen  portraits  by  him,  were  exhibited  at  the 
Salon,  and  these  figures  afFord  only  an  indication  of  the  enormous 
numbers  which  he  executed  yearly;  all  the  leading  figures  of 
the  empire  and  of  the  restoration,  all  the  most  celebrated  men 
and  women  of  Europe,  sat  to  Gerard.  This  extraordinary 
vogue  was  due  partly  to  the  charm  of  his  manner  and  conversa- 
tion, for  his  salon  was  as  much  frequented  as  his  studio;  Madame 
de  StaSl,  Canning,  Talleyrand,  the  duke  of  Wellington,  have  all 
borne  witness  to  the  attraction  of  his  society.  Rich  and  famous, 
G^ard  was  stung  by  remorse  for  earlier  ambitions  abandoned ; 
at  intervals  he  had  indeed  striven  to  prove  his  strength  with 
Girodet  and  other  rivals,  and  his  "  Bataille  d'Austerlitz  "  (1810) 
showed  a  breadth  of  invention  and  style  which  are  even  more 
conspicuous  in  "  L'Entr^  d'Henri  IV  "  (Versailles) — the  work 
with  which  in  1S17  he  did  homage  to  the  Bourbons.  After  this 
date  Gerard  declined,  watching  with  impotent  grief  the  progress 
of  the  Romantic  school.  Loaded  with  honours — baron  of  the 
empire,  member  of  the  Institute,  officer  of  the  legion  of  honour, 
first  painta  to  the  king— he  worked  on  sad  and  discouraged; 
the  revcdution  of  1830  added  to  his  disquiet;  and  on  the  ixth  of 
January  z837,afterthTeeday8of  fever,hedied.  By  his  portraits 
G6rard  is  best  remraibered;  the  cdour  of  his  paintings  has 
suffered,  but  his  drawings  show  in  uninjured  delicacy  the  purity 
of  his  line;  and  those  of  women  are  specially  remarkable  for  a 
virnnal  simi^dty  and  frankness  of  expresuon. 

M.  Ch.  Lenormaat  published  in  1846  Essai  de  biofrapkie  et  de 
critique  sur  Francois  Girard,  a  second  edition  of  which  appeared 
in  1847;  and  M.  Det^cluze  devoted  several  pages  to  the  same  subject 
in  his  work  Louis  David,  son  fcoU  et  son  temps. 

OfolARD.  JEAN  IGNACE  ISIDORE  (1803-1847),  French 
caricaturist,  generally  known  by  the  pseudonym  of  Grandville — 
the  professional  name  of  his  grandparents,  who  were  actors — 
was  bom  at  Nancy  on  the  13th  of  Septmber  1803.  He  received 
his  first  instruction  in  drawing  from  his  father,  a  miniature 
painter,  and  at  the  age  of  twenty-one  came  to  Paris,  where  he 
soon  afterwards  published  a  collection  of  lithographs  entitled 
Les  Tribulations  de  la  petite  proprOU.  He  followed  this  by  Les 
Plaisirs  de  toittdge  and  La  SibyUe  des  salons;  but  the  work 
which  first  established  ■  his  fame  was  Metamorphoses  du  jour, 
published  in  1828,  a  series  of  seventy  scenes  in  which  individuals 
with  the  bodies  of  men  and  faces  of  animals  are  made  to  play  a 
human  a>medy.  These  drawii^  are  remarkable  for  the  extra- 
ordinary skill  with  which  human  characteristics  are  represented 
in  animal  features.  The  succesi  of  this  work  led  to  his  being 
engi^;ed  as  artistic  contributor  to  various  periodicals,  such  as  La 
SUkouette,  V Artiste,  La  Caricature,  Le  Charivari;  a.nd  his  political 
caricatures,  which  were  characterized  by  marvellous  fertility  of 


satirical  humour,  soon  came  to  enjoy  a  general  popularity. 
Besides  supplying  illustrations  for  various  standard  works, 
such  as  the  songs  of  B£ranger,  the  fables  of  La  Fontaine,  Don 
Quixote,  Gulliver's  Travels,  Robinson  Crusoe,  he  also  continued 
the  issue  of  various  lithographic  collections,  among  which  may 
be  mentioned  La  Vie  prisie  et  puUique  des  ammaux,  Les  Cent 
Proverbes,  V Autre  Monde  and  Les  Fleurs  antmies.  Though 
the  designs  ot  G^ard  are  occasionally  unnatural  and  absurd, 
they  usuaUy  display  keen  analysis  of  character  and  marvellous 
inventive  ingenuity,  and  his  humour  is  alwasrs  tempered  and 
refined  by  delicacy  of  sentiment  and  a  vein  of  «i\xx  thou^tlul- 
ness.   He  died  of  mental  disease  on  the  17th  of  March  1847. 

A  short  notice  of  Girard,  under  the  name  of  Grandville,  is  con- 
tained in  Thiophile  (Gutter's  Portraits  antiemporains.  See  also 
Cbaries  Blanc,  Grandmlle  (Paris,  1853). 

GERARD,  JOHN  (1545-1613),  English  herbalist  and  surgeon, 
was  born  towards  the  end  of  1545  at  Nantwich  in  Cheshire.  He 
was  educated  at  Wisterson,  or  Willaston,  2  m.  from  Nantwich, 
and  eventually,  after  spending  some  time  in  travelling,  took  up 
his  abode  in  London,  where  he  exercised  his  profession.  For 
more  than  twenty  years  he  also  acted  as  superintendent  of  the 
gardens  in  London  and  at  Theobalds,  in  Hertfordshire,  of  William 
Cecil,  Lord  Burghley.  In  Z596  he  published  a  catalogue  of 
plants  cultivated  in  hb  own  garden  in  Holbom,  London,  1039  in 
number,  indusive  of  varieties  of  the  same  speciesi  Their  En^ish 
as  well  as  their  Latin  names  are  given  in  a  revised  edition  of  the 
catalogue  issued  in  1599.  In  1 597  appeared  Gerard's  well-known 
HerbaJl,  described  by  him  in  its  preface  as  "  the  first  fruits  of 
these  mine  own  labours,"  but  more  truly  an  adaptation  of  the 
Stirpium  historiae  pemptades  of  Rembert  Dodoens  (1518-1585), 
published  in  1583,  or  rather  of  a  translation  of  the  whole  or  part 
of  the  same  by  Dr  Priest,  with  M.  Lobel's  arrangement.  Of  the 
numerous  illustrations  of  the  Her  ball  sixt^n  appear  to  be 
original,  the  remainder  are  mostly  impressions  from  the  wood 
blocks  employed  by  Jacob  Theodorus  Tabernaemontanus  in 
his  Icones  stirpium,  publislmi  at  Frankfort  in  1590.  A  second 
edition  of  the  HerhaU,  with  considerable  improvements  and 
additions,  was  brought  out  by  Thomas  Johnson  in  1633,  and 
reprinted  in  1636.  Gerard  was  elected  a  member  of  the  court  of 
assistants  of  the  barber-surgeons  in  1595,  by  which  company 
he  was  appointed  an  examiner  in  1598,  junior  warden  in  1603, 
and  master  in  1608.  He  died  in  February  x6i2,  and  was  biuied 
at  St  Andrews,  Holborn. 

See  Johnson's  preface  to  his  edition  of  the  HerbaU;  and  A  Cata- 
logue of  Plants  cultivated  in  the  Garden  of  John  Gerard  in  the  years 
159^1599,  edited  with  Notes,  References  to  Gerard's  HerbaU,  the 
Addition  of  modern  Names,  and  a  Life  of  the  Author,  by  Benjamin 
Daydon  Jackson,  F^.S.,  privately  printed  (London,  1876, 4to). 

GfiRARDHER,  a  town  of  north-eastern  France,  in  the  depart- 
ment of  Vosges,  33  m.  E.S.E.  of  Epinal  by  rail.  Pop.  (1906) 
of  the  town,  3993;  of  the  commune,  10,041.  G£rardmer  is 
beautifully  situated  at  a  height  of  2200  ft.  at  the  eastern  end 
of  the  small  Lake  of  G6rardmer  (285  acres  in  extent)  among 
forest-clad  mountains.  It  is  the  chief  summer-resort  of  the 
French  Vosges  and  is  a  centre  for  excursions,  among  which  may 
be  mentioned  those  to  the  HOhneck  (4481  ft.),  the  second 
highest  summit  in  the  Vosges,  the  Schlucht,  the  mountain  pass 
from  France  to  Germany,  and,  nearer  the  town,  the  picturesque 
defile  of  Granges,  waterNl  by  the  Vologne,  which  at  one  point 
forms  the  cascade  known  as  the  Saut  des  Cuves.  Tlie  town 
itself,  in  which  the  chief  object  of  interest  is  the  huge  lime-tree 
in  the  market-place,  carries  on  cloth-weaving,  bleaching,  wood- 
sawing  and  the  manufacture  of  wooden  goods;  there  is  trade 
in  the  cheeses  {g£romSs)  manufactured  in  the  neighbourhood. 
G^rardmer  is  said  to  owe  its  name  to  Gerard  of  Alsace,  ist  duke 
of  Lorraine,  who  in  the  nth  century  built  a  tower  on  the  bank 
of  the  lake  or  mer,  near  which,  in  1 285,  a  new  town  was  founded. 

GERASA  (mod.  Gerash  or  /erofA),  a  dty  of  Palestine,  and  a 
member  of  the  league  known  as  the  D«capotis  (9.9.),  situated  amid 
the  mountains  of  Gilead,  about  1757  ft.  above  the  sea,  ao  m. 
from  the  Jordan  and  31  m.  N.  of  Philadelphia.  Of  its  origui 
nothing  is  known;  it  has  been  suggested  that  it  represents 
the  biblical  Ramoth  Gilead.   From  Josephus  we  learn  that  it 
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was  captured  by  Alexander  Jannaeus  (c.  83  B.C.),  rebuilt  by  the 
Romans  (c.  a.d.  65),  burned  by  the  Jews  in  revenge  for  the 
massacre  at  Caesarea,  and  again  plundered  and  depopulated 
by  Annius,  the  general  of  Vespasian;  but,  in  spite  of  these 
dkasters,  it  was  still  in  the  2nd  and  3rd  centuries  of  the  Christian 
era  one  of  the  wealthiest  and  most  flourishing  cities  of  Palestine. 
It  was  a  centre  of  Greek  civilization,  devoted  espedally  to  the 
wo»hip  of  Artemis,  and  producing  famous  teachers,  of  whom 
Stephen  the  Byzantine  mentions  Ariaton,  Kerykos  and  Plato. 
As  late  as  iiai  the  soldiers  of  Baldwin  II.  found  it  defended  by 
a  castle  built  by  a  king  of  Damascus;  but  at  the  beginning  of 
the  following  century  the  Arabian  geographer  Yaqut  speaks  of 
it  as  deserted  and  overthrown.  The  ruins  of  Jerash,  discovered 
about  1806,  and  since  then  frequently  visited  and  described, 
still  attest  the  splendour  of  the  Roman  dty.  They  are  distributed 
along  both  banks  of  the  Kerwan,  a  brook  which  flows  south 
through  the  Wadi-ed~D6r  to  join  the  Zerka  or  Jabbok;  but  all 
the  principal  buildings  are  situated  on  the  level  ground  to  the 
tight  of  the  stream.  Hie  town  walls,  which  can  still  be  traced 
and  indeed  are  partly  standing,  had  a  drcuit  of  not  more  than 
i  m.,  and  the  main  street  was  less  than  half  a  mile  in  length; 
but  remains  of  buildings  on  the  road  for  fully  a  mile  beyond  the 
south  gate,  show  that  the  town  had  outgrown  the  limit  of  its 
fortifications.  The  most  striking  feature  of  the  ruins  is  the  pro- 
fusion of  columns,  no  fewer  than  230  being  even  now  in  position; 
the  main  street  is  a  continuous  colonnade,  a  large  part  of  which 
is  still  entire,  and  it  terminates  to  the  south  in  a  forum  of  simflar 
formation.  Among  the  public  buildings  still  recognizable  are  a 
theatre  capable  of  accommodating  6000  spectators,  a  naumachia 
(circus  for  naval  combats)  and  several  temples,  of  which  the 
largest  was  probably  the  grandest  structure  in  the  city,  possessing 
a  portico  of  Corinthian  pillars  38  ft.  high.  The  desolation  of 
the  dty  is  probably  due  to  earthquake;  and  the  absence  of 
Moslem  erections  or  restorations  seems  to  show  that  the  disaster 
took  place  before  the  Mahommedan  period. 

The  town  is  now  occupied  by  a  colony  of  Circassians,  whose 
houses  have  been  built  with  materials  from  the  earlier  buildings, 
and  there  has  been  much  destruction  of  the  interesting  ruins. 
"  The  coimtry  of  the  Gerasenes  "  (Matt.  viii.  28  and  parallels; 
other  readings,  Gadarenes,  Gergesenes)  must  be  looked  for  in 
another  quarter^-on  the  E.  coast  of  the  Sea  of  Galilee,  probably 
in  the  neighbourhood  of  the  modem  Khersa  (C.  W.  Wilson  in 
Recovery  of  Jerusalem,  p.  369).  (R.  A.  S.  M.) 

OfiEUULT-BICHABD,  ALFRED  I^N  (i860-  ),  French 
journalist  and  politician,  was  bom  at  Bonn£table  in  the  depart^ 
ment  of  Sarthe,  of  a  peasant  family.  He  began  Me  as  a  working 
upholsterer,  first  at  Mans,  then  at  Paris  (1880),  where  his  peasant 
and  socialist  songs  soon  won  him  fame  in  the  Montmartre  quarter. 
Lissagaray,  the  communist,  offered  him  a  position  on  La  BaiaiUe, 
and  he  became  a  regular  contributor  to  the  advanced  journals, 
especially  to  La  Petite  Ripubliqm,  of  which  he  became  editor-in- 
chief  in  1897.  In  1893  he  founded  Le  Chambard,  and  was  im- 
prisoned for  a  year  (1894)  on  accoimt  of  a  personal  attack  upon 
the  president,  Casimir-P^rier.  In  January  1895  he  was  elected 
to  the  chamber  as  a  Socialist  for  the  thirteenth  arrondissement 
of  Paris.  He  was  defeated  at  the  elections  ol  1898  at  Paris, 
but  was  re-dected  in  1903  and  in  1906  by  the  colony  of 
Guadeloupe. 

OERBER,  ERNST  LUDWIO  (1746-18x9),  German  musician, 
author  of  a  famous  dictionary  of  musicians,  was  bom  at  Sonders- 
hausen  in  the  principality  of  Schwarzburg-Sondershausen  on 
the  29th  of  September  1746.  His  father,  Henry  Nicolas  Gerber 
(1702-1775),  a  pupil  of  J.  S.  Bach,  was  an  organist  and  composer 
of  some  distinction,  and  under  his  direction  Ernst  Ludwig  at 
an  early  age  had  made  great  progress  in  his  musical  studies. 
In  1765  he  went  to  Leipzig  to  study  law,  but  the  claims  of  music, 
which  had  gained  additional  strength  from  his  acquaintanceship 
with  J.  A.  HiUer,  soon  came  to  occupy  almost  his  sole  attention. 
On  his  return  to  Sondershausen  he  was  appointed  music  teacher 
to  the  childrrai  of  the  prin(%,  and  in  1775  he  sticceeded  his  father 
88  court  organist.  Afterwards  he  devoted  much  of  his  time  to 
the  study  of  the  literature  and  history  of  music,  and  with  this 


view  he  made  himself  master  of  several  modem  languages.  His' 
Historisck-biograp/Usckes  Lexikon  der  TonkUnstler  appeared  in 
1790  and  1792  in  two  volumes;  and  the  first  volume  of  what 
was  virtually  an  improved  and  corrected  edition  of  this  work 
was  published  in  1810  under  the  title  Neue$  khtorisi^-bio- 
graphisckes  Lexikon  der  TonkUnstler,  followed  by  other  three 
volumes  in  181 3,  1813  and  1814.  Gerber  also  contributed  a 
number  of  pap«s  to  musical  petiodicab,  and  published  several 
minor  musical  compositions.  He  died  at  Sondershausen  on  the 
30th  of  June  18x9. 

GERBERON,  GABRIEL  (1628-1711),  French  Jansenist  monk, 
was  bom  on  the  12th  of  August  1628  at  St  Calais,  in  the  depart- 
ment of  Sarthe.  At  the  age  of  twenty  he  took  the  vows  of  the 
Benedictine  order  at  the  abbey  of  Ste  Melaine,  Rennes,  and  after- 
wards taught  rhetoric  and  philosophy  in  several  monasteries. 
His  open  advocacy  of  Jansenist  opinions,  however,  caused  his 
superiors  to  relegate  him  to  the  most  obscure  houses  of  the  order, 
and  finally  to  keep  him  under  siurveillance  at  the  abbey  of  St 
Germain-des-Pr£s  at  Paris.  Here  he  wrote  a  defence  of  the 
doctrine  of  the  Real  Presence  against  the  Calvinists  in  the  form 
of  an  apology  for  Rupert,  abbot  of  Deutz  (Apolopa  pro  Ruperto 
abbate  TuUensi,  Paris,  1669).  In  1676  he  published  at  Bnissds, 
under  the  name  of  "  Sieur  Flore  de  Ste  Foi  "  his  Mirotr  de  la 
piiU  chrttienne,  an  enlarged  edition  of  which  appeared  at  Li£ge 
in  the  following  year.  This  was  condemned  by  certain  arch- 
bishops and  theologians  as  the  repetition  of  the  five  condemned 
propositions  of  Jansen,  and  Gerberon  defended  it,  under  the 
name  of  *'  Abb€  Valentin  "  in  £*  Miroir  sans  tache  (Paris,  1680). 
He  had  by  this  time  aroused  against  him  the  full  fury  of  the 
Jesuits,  and  at  their  instigation  a  royal  provost  was  soit  to 
Corbie  to  arrest  him.  He  had,  however,  just  time  to  escape, 
and  fled  to  the  Low  Countries,  where  he  lived  in  various  towns. 
He  was  invited  by  the  Jansenist  clergy  to  Holland,  where  he 
wrote  another  controversial  work  f^nst  the  F^rotestants: 
Difense  de  I'MgUse  Romain  amtre  la  calomnie  des  Protestants 
(Cologne,  1688-1691).  This  produced  unpleasantness  with  the 
Reformed  clergy,  and  feeling  himself  no  longer  safe  he  returned 
to  Brussels.  In  1700  he  published  his  history  of  Jansenism 
(Histoire  g€rUrale  du  Jansinisme) ,  a  dry  work,  by  which,  however, 
he  is  best  remembered.  He  adhered  firmly  to  the  Augustinian 
doctrine  of  Predestination,  and  on  the  30th  of  May  1703  he  was 
arrested  at  Brussels  at  the  instance  of  the  archbishop  of  Malines, 
and  ordered  to  subscribe  the  condemnation  of  the  five  sentences 
of  Jansen.  On  his  refusal,  he  was  lumded  over  to  his  superiors 
and  imprisoned  in  the  dtadd  of  Amiens  and  aftowards  at 
Vincennes.  Every  sort  of  pressure  was  brought  to  bear  upon 
him  to  make  his  nibmission,  and  at  last,  broken  in  health  and 
spirit,  he  consented  to  sign  a  formula  whidb  the  cardinal  de 
Noailies  claimed  as  a  recantation.  Upon  this  he  was  rdeased 
in  1 7 10.  The  first  use  he  made  of  his  freedom  was  to  write  a 
work  (which,  however,  his  friends  prudently  prevented  him  from 
publishing),/^  Vaine  Triomphe  du  cardinal  de  Noailies,  contaiiang 
a  virtual  withdrawal  of  the  compulsory  recantation.  He  died 
at  the  abbey  of  St  Denis  on  the  29th  of  March  171J. 

GERBERT.  MARTIN  (1729-1793),  German  theologian, 
historian  and  writer  on  music,  belonged  to  the  noble  family  ot 
Gerbert  von  Homau,  and  was  bom  at  Horb  on  the  Neckar, 
Wttrttemberg,  on  the  zsth  (or  nth  or  13th)  of  August  173a 
He  was  educated  at  Freiburg  in  the  Breisgau,  at  Klingenau  in 
Switzerland  and  at  the  Benedictine  abbey  of  St  Blasien  in  the 
Black  Forest,  where  in  1737  he  took  the  vows.  In  1744  he  was 
ordained  priest,  and  immediately  afterwards  appointed  professor, 
first  of  philosophy  and  later  of  theology.  Between  i7S4'and 
1764  he  published  a  series  of  theological  treatises,  their  main 
tendency  being  to  modify  the  rigid  scholastic  system  by  an 
appeal  to  the  Fathers,  notably  Augustine;  from  1759  to  1763 
he  travelled  in  Germany,  Italy  and  France,  mainly  with  a  view 
to  examining  the  collections  of  documents  in  the  various  monastic 
libraries.  In  1764  he  was  elected  prince-abbot  of  St  Blasi^ 
and  proved  himself  a  model  ruler  both  as  abbot  and  i»ince. 
His  examination  of  archives  during  his  travels  had  awakened 
in  him  a  taste  for  historical  research,  and  under  his  rule  St 
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Blasien  became  a  notable  centre  of  the  methodical  study  of 
history;  it  was  here  that  Marquard  Heirgott  wrote  his  ifonu- 
menta  domus  Austriacae,  of  which  the  first  two  volumes  were 
edited,  for  the  second  edition,  by  Gerbert,  who  also  published  a 
Codex  epistolaris  Rudolphi  I,,  Romani  regis  (1772)  and  De 
Rttdolpko  Suevico  comUt  de  Rhinfelden,  duce  et  rege,  deque  efus 
familia  (1785).  It  was,  however,  m  sacramental  theology, 
lituxgiology,  and  notably  eccl«iastical  music  that  Gerberl  was 
mainly  interested.  In  1774  he  published  two  volumes  De  cantu 
etmusica  sacra;  in  lyyj,  MommeiUavd^isliturgiaeAletnannicae; 
and  in  1784,  in  three  volumes,  Scriptores  ecdesiastici  de  musica 
sacra,  a  collection  of  the  pzincq)al  writers  on  chuich  music  from 
the  3rd  century  till  the  invention  of  printing.  The  materials 
for  this  work  he  had  gathered  during  his  travels,  and  although 
it  contains  many  textual  errors,  its  publication  ha^  been  of  great 
importance  for  the  history  of  music,  by  preserving  writings 
which  might  either  have  perished  or  remained  unknown.  His 
interest  in  music  led  to  his  acquaintance  with  the  composer 
Gluck,  who  became  his  intimate  friend. 

As  a  prince  of  the  Empire  Gerbert  was  devoted  to  the  interests 
of  the  house  of  Austria;  as  a  Benedictine  abbot  he  was  opposed 
to  Joseph  n/s  church  policy.  In  the  Febronian  controversy 
(see  Febronianish)  he  had  early  taken  a  mediating  attihide, 
and  it  was  largely  due  to  his  influence  that  Bish(^  Hontheim 
had  been  induced  to  retract  his  extreme  views. 

In  1768  the  abbey  of  St  Blasien,  with  the  library  and  church, 
was  burnt  to  the  ground,  and  the  splendid  new  church  which 
rose  on  the  ruins  of  the  old  (1783)  remained  until  its  destruction 
by  fire  in  1874,  at  once  a  monument  of  Gerbert's  taste  in  archi- 
tecture and  of  his  Habsburg  sympathies.  It  was  at  his  request 
that  it  was  made  the  mausoleum  of  all  the  Austrian  princes 
buried  outside  Austria,  whose  remains  were  solemnly  transferred 
to  its  vaults.  In  connexion  with  its  consecration  he  published 
his  Historia  Nigrae  SUvae,  ordinis  S.  BenedtcU  cdoniae  (3  vols., 
St  Blasien,  1783). 

Gerbert,  who  was  bdoved  and  respected  by  Catholics  and 
Protestants  alike,  died  on  the  3rd  tA  May  1793. 

See  Joseph  Bader,  Vas  ehemalige  Kloster  St  Blasien  und  seine 
Gelehrtenakademte  (Freibui^-im-Breisgau,  1874),  which  contains 
a  chronological  list  of  Gerbert's  works. 

OERBIL,  or  Gerbille,  the  name  of  a  group  of  small,  elegant, 
large-eyed,  jumping  rodents  typified  by  the  North  African 
GerbUlus  aegyptiacus  (or  gerbUlus),  and  forming  a  special  sub- 
family, Gerbillinae,  of  the  rat  tribe  or  Muridae.  They  are  found 
over  the  desert  districts  of  both  Asia  and  Africa,  and  are  classed 
in  the  genera  GerbUlus  (or  Tatera),  Pachyuromys,  Meriones, 
Psamnumys  and  RJtombomys,  with  further  divisions  into  sub- 
genera. They  have  elongated  hind-limbs  and  long  hairy  tails; 
and  progress  by  leaps,  in  the  same  manner  as  jerboas,  from  which 
they  differ  in  having  five  hind-toes.  The  cheek-teeth  have  trans- 
verse plates  of  enamel  on  the  crowns;  the  number  of  such  plates 
diminishing  from  three  in  the  first  tooth  to  one  or  one  and  a  half 
in  the  third.  The  upper  incisor  teeth  are  generally  marked  by 
grooves.  Gerbils  are  inhabitants  of  open  sandy  plains,  where 
they  dwell  in  burrows  furnished  with  numerous  exits,  and  con- 
taining large  grass-lined  chambers.  The  Indian  G.  indicus 
produces  at  least  a  dozen  young  at  a  birth.  All  are  more  or  less 
completely  nocturnal. 

6ERENUK,  the  Somali  name  of  a  long-necked  aberrant  gazelle, 
commonly  known  as  Waller's  gazelle  (Lithocranius  walleri), 
and  ranging  from  Somaliland  to  Kilimanjaro.  The  long  nedc 
and  limbs,  coupled  with  peculiarities  in  the  structure  of  the  skull, 
entitle  the  gerenuk,  which  is  a  large  species,  to  represent  a  genus. 
The  horns  of  the  bucks  are  heavy,  and  have  a  peculiar  forward 
curvature  at  the  tips;  the  colour  of  the  coat  is  red-fawn,  with 
a  broad  brown  band  down  the  back.  Gerenuk  are  browsing 
ruminants,  and,  in  Somaliland,  are  found  in  small  family-parties, 
and  feed  more  by  browsing  on  the  branches  and  leaves  of  trees  and 
shrubs  than  by  grazing.  Frequently  they  raise  themselves  by 
standing  on  their  hind-legs  with  the  fore-feet  resting  against  the 
trunk  of  the  tree  on  whi^  they  are  feeding.  Their  usual  pace  is 
an  awkward  trot,  not  unlike  that  of  a  camel;  and  they  sddom 


break  into  a  gallop.  The  Somali  form  has  been  separated  as 
L.  sclaleri,  but  is  not  more  than  a  local  race.    (See  Antelope.) 

QERGOVIA  (mod.  Gergovie),  in  ancient  geography,  the  chief 
town  of  the  Arverni,  situated  on  a  hill  in  the  Auvergne,  about 
8  m.  from  the  Puy  de  D6me,  France.  Julius  Caesar  attacked 
it  in  52  B.C.,  but  was  beaten  off;  some  walls  and  earthworks 
seem  still  to  survive  from  this  period.  Later,  when  Gaul  had  been 
subdued,  the  place  was  dismantled  and  its  Gaulish  inhabitants 
resettled  4  m.  away  in  the  plain  at  the  new  Roman  dty  of 
AugustonemStum  (mod.  Clemumt-Perrand). 

eERHARD,  FRIEDRICH  WILHELH  EDUARD  (1795-1867), 
German  archaeologist,  was  bom  at  Fosen  on  the  29th  of 
November  1795,  and  was  educated  at  Breslau  and  Berlin.  The 
reputation  he  acquired  by  his  Lecliones  ApoUonianac  (1B16) 
led  soon  afterwards  to  his  being  appointed  professor  at  the 
gymnasium  of  Fosen.  On  resigning  that  office  in  1819,  on 
account  of  weakness  of  the  eyes,  he  went  in  1822  to  Rome,  where 
he  remained  for  fifteen  years.  He  contributed  to  Platner's 
Beschreibung  der  Stadt  Rom,  then  under  the  direction  of  Bunsen, 
and  was  one  of  the  principal  originators  and  during  his  residence 
in  Italy  director  of  the  Institi^o  di  corrispondetua  archedogica, 
founded  at  Rome  in  1828.  Returning  toGennanyin  i837hewaa 
^pointed  archaeologist  at  the  Royal  Museum  of  Beriin,  and  in 
1844  was  chosen  a  member  of  the  Academy  of  Sciences,  and  a  pro- 
fessor in  the  university.  He  died  at  Berlin  on  the  1 2th  of  May  1867. 

Besides  a  large  number  of  archaeol<^cal  papers  in  periodicals,  in 
the  Annali  of  the  Institute  of  Rome,  and  in  the  Transactions  of  the 
Berlin  Academy,  and  several  illustrated  catalogues  of  Greek,  Roman 
and  other  antiquities  in  the  Berlin,  Naples  and  Vatican  Museums, 
Gerhard  was  the  author  of  the  followine  works:  Anlike  Bildwerkc 
(Stutt^rt,  l%2-j-i%±^)  \  Auserlesetie  g^iech.  7(W«»6iAier  (1839-1858) ; 
Eiruskische  Spiegel  (1839-1865);  ffy/»tfriwr«*seA-fSM.  Studien  (vol.  1., 
1833;  vol.  ii.,  1852);  Prodromus  mythotog.  Kunsterkldrung  (Stutt- 

girt  and  Tubingen,  1828) ;  and  Grieck.  Myffiologie  (18^.-1855).  His 
esammeUe  akademische  Abhandluneen  and  Ide^  Schrijten  were 
published  poBthumously  in  3  vols.,  Berlin,  1867. 

GERHARD,  JOHANH  (1583-1637),  Lutheran  divine,  was  bora 
in  Quedlinburg  on  the  17th  of  October  1582.  In  his  fifteenth 
year,  during  a  dangerous  illness,  he  came  under  the  personal 
influence  of  Johann  Arndt,  author  of  Das  wakre  Ckristentkum, 
and  resolved  to  study  for  the  church.  He  entered  the  university 
of  Wittenberg  in  1599,  and  first  studied  philosophy.  He  also 
attended  lectures  in  theology,  but,  a  relative  having  persuaded 
him  to  change  his  subject,  he  studied  medicine  fw  two  years. 
In  1603,  however,  he  resumed  his  theological  reading  at  Jena, 
and  in  the  following  year  received  a  new  impulse  from  J.  W. 
Winckelmann  (1551-1626)  and  Balthasar  Mentzer  (1565-1627) 
at  Marburg.  Having  graduated  and  begun  to  give  lectures  at 
Jena  in  1605,  he  in  1606  accepted  the  invitation  of  John  Casimir, 
duke  of  Cobiiig,  to  the  supetintendency  of  Hddburg  and  master- 
ship of  the  gymnasium;  soon  afterwards  he  became  general 
superintendent  of  the  duchy,  in  which  capacity  he  was  engaged 
in  the  practical  work  of  ecclesiastical  organization  until  1616, 
when  he  became  theological  professor  at  Jena,  where  the  re- 
mainder of  his  life  was  spent.  Here,  with  Johann  Major  and 
Johann  Himmel,  he  formed  the  "  Trias  Johannea."  Though 
still  comparatively  young,  Gerhard  had  already  come  to  be 
regarded  as  the  greatestliving theologian  of  Protestant  Germany; 
in  the  numerous  "  disputations  "  of  the  period  he  was  always 
protagonist,  while  on  all  public  and  domestic  questions  toudiing 
on  religion  or  morals  his  ^vice  was  widely  sought.  It  is  recorded 
that  during  the  course  of  his  lifetime  he  had  received  r^ieated 
calls  to  almost  every  university  in  Germany  (e.;.  Giessen,  Altdorf, 
HelmstJldt,  Jena,  Wittenberg),  as  well  as  to  Upsala  in  Sweden. 
He  died  in  Jena  on  the  30th  of  August  1637. 

His  writings  are  numerous,  alike  in  eiisgetical,  polemical,  dog- 
matic and  practical  the(d<^.  To  the  first  category  belong  the 
Commenlarius  m  harmoniam  historiae  evangelicae  de  passtone  ChrisH 
(1617),  the  Comment,  super  priorem  D.  Petri  epistolam  (1641),  and 
also  his  commentaries  on  Genesis  (1637)  and  on  Deuteronomy 
(1658).  Of  a  controversial  character  are  the  Confessio  Catholica 
(1633-1637),  an  extensive  work  which  seeks  to  prove  the  evangelical 
and  catholic  character  of  the  doctrine  of  the  Augsburg  Confession 
from  the  writings  of  approved  Roman  Catholic  autl^rs;  and  the 
Loci  communes  theoloaci  (1610-1633),  his  principal  contribution 
to  science,  in  which  Lutheianism  is  expounded    nervosei  solide. 
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et  copioae,"  in  fact  with  a  fulness  <rf  leammg,  a  force  of  logic  and 
a  minuteness  of  detail  that  had  never  before  been  approached. 
The  Meditatumes  sacra*  (1606),  a  work  expressly  devoted  to  the 
uses  of  Christian  edification,  has  been  frequenti[^  reprinted  in  Latin 
and  has  been  translated  into  most  <A  the  European  languages, 
including  Greek.  The  English  translation  by  R.  winterton  (1631) 
has  passed  through  at  le^t  nineteen  editions.  There  is  also  an 
edition  by  W.  Papillon  in  Engli^  blank  verse  (1801).  His  life, 
Viia  Joh.  Gerhardi,  was  published  by  E.  R.  Fischer  in  1723,  and  by 
C.  J.  Bdttcher,  Das  Leben  Dr  Jokann  Gerhards,  in  1858.  See  also 
W.  Gass,  Geschickte  der  proUstantischen  Dogmaiik  (1854-1867),  and 
the  article  in  the  AUsfimeine  deutsche  Biographic. 

GERHARDT,  CHARLES  FR^fiRIC  (1816-1856),  French 
chemist,  was  bom  at  Strassburg  on  the  21st  of  August  x8i6. 
After  attending  the  gymnasium  at  Strassburg  and  the  polytechnic 
at  Karlsruhe,  he  was  sent  to  the  school  of  commerce  at  Leipzig, 
where  he  studied  chemistry  under  Otto  Erdmann.  Returning 
home  in  1834  he  entered  his  father's  white  lead  factory,  but  soon 
found  thai  business  was  not  to  his  liking,  and  after  a  sharp 
disaiEreemoit  with  his  father  mlisted  in  a  cavalry  rqpument. 
In  a  few  months  militazy  life  became  equally  distasteful,  and  he 
purchased  his  discharge  with  the  assistance  of  Liebig,  with  whom, 
after  a  short  interval  at  Dresden,  he  went  to  study  at  Giessen 
in  1836.  But  his  stay  at  Giessen  was  also  short,  and  in  1837 
he  re-entered  the  factory.  Again,  however,  he  quarrelled  with 
his  father,  and  in  1838  went  to  Paris  with  introductions  from 
Liebig.  There  he  attended  Jean  Baptiste  Dumas'  lectures  and 
worked  with  Auguste  Cahours  (1813-1891)  on  essential  oils, 
e^iedally  cumin,  in  Michel  Eugene  Chevreul's  laboratory,  while 
he  earned  a  precarious  living  by  teaching  and  making  translations 
of  some  of  Iiebig*8  writings.  In  1841,  by  the  influence  of  Dumas, 
he  was  charged  with  the  duties  of  the  diair  of  diemistiy  at  the 
Montpellier  foculty  of  sciences,  becoming  titular  professor  in 
1844.  In  1842  he  annoyed  his  friends  in  Paris  by  the  matter  and 
manner  of  a  paper  on  the  classification  of  organic  compounds, 
and  in  1845  he  and  his  opinions  were  the  subject  of  an  attack 
by  Liebig,  unjustifiable  in  its  personalities  but  not  altogether 
surprising  in  view  of  his  wayward  disregard  of  his  patron's 
advice.  The  two  were  reconciled  in  1850,  but  his  faculty  for 
disagreeing  with  his  friends  did  not  make  it  easier  for  him  to 
get  another  appointment  after  res^^ning  the  chair  at  Montpellier 
in  1851,  especially  as  he  was  unwilling  to  go  into  the  provinces. 
He  obtained  leave  of  absence  from  Montpellier  in  1848  and  from 
that  year  till  1855  resided  in  Paris.  During  that  period  he 
established  an  "  Ecole  de  chimie  pratique  "  of  whidi  he  had 
great  hopes;  but  these  were  disappointed,  and  in  T855,  after 
refusing  the  offer  of  a  chair  of  chemistry  at  the  new  Zurich 
Poljrtechnicini854,he  accepted  the  professorships  of  chemistry 
at  the  Faculty  of  Sciences  and  the  £)cole  Polytechnique  at 
Strassburg,  where  he  died  on  the  igth  of  August  in  the  following 
year.  Although  Gerhardt  did  some  noteworthy  experimental 
work — ^for  instance,  his  preparation  of  add  anhydrides  in  1852 — 
his  contributions  to  chemistry  consist  not  so  much  in  the  dis- 
coveiy  of  new  facts  as  in  the  introducticm  of  new  ideas  that 
vitaUxed  and  organised  an  inert  accumulaticm  of  old  facts. 
In  particular,  with  his  fellow-worker  Auguste  Laur^it  (1807- 
1853),  he  did  much  to  reform  the  methods  of  chemical  fbnnula- 
tion  by  insisting  on  the  distinction  between  atoms,  molecules 
and  equivalents;  and  in  his  unitary  system,  direcUy  opposed 
to  the  dualistic  doctrines  of  Berzelius,  he  combined  Dumas' 
substitution  theory  with  the  old  radicle  theory  and  greatly 
extended  the  notion  of  types  of  structure.  His  chief  works  were 
Precis  de  chimie  organique  (1844-1845),  and  TraiU  de  chimie 
ormnique  (1853-1856). 

Bee  Charles  Gerhardt,  sa  vie,  son  auvre,  sa  correspondance,  by 
his  son,  Charles  Gerhardt,  and  E.  Grimaux  (Paris,  1900). 

GERHARDT,  PAUL  {c.  1606-1676),  German  hymn-writer, 
was  bom  of  a  good  middle-class  famUy  at  Gr&fenhainichen,  a 
small  town  on  the  railway  between  Halle  aad  Wittenberg,  m 
1606  or  1607 — some  authorities,  indeed,  give  the  date  March  12, 
1607,  but  neither  the  3rear  nor  the  day  is  accurately  known. 
His  ^ucation  {q>pears  to  have  been  retarded  by  the  troubles 
of  the  period,  the  TUrty  Years'  War  having  begun  about  the 
time  he  reached  his  twelfth  year.  After  completing  his  8tu<Ues 
for  the  church  he  is  known  to  have  lived  for  some  years  at 
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Berlin  as  tutor  in  the  family  of  an  advocate  named  Berthold, 
whose  dau^ter  he  subsequently  married,  on  receivmg  his  first 
ecclesiastical  appointment  at  Mittelwald  (a  small  town  in  the 
neighbourhood  of  Berlin)  in  1651.  In  1657  he  accepted  an 
invitation  as  "  diaconus  "  to  the  Nicolaikirche  of  BerUn;  but, 
in  consequence  of  his  uncompromising  Lutheranism  in  refusing 
to  accept  the  elector  Frederick  William's  "  syncretistic  "  edict 
of  1664,  he  was  deprived  in  1666.  Though  absolved  from 
submission  and  restored  to  office  early  in  the  following  year,  on 
the  petition  of  the  citizens,  his  conscience  did  not  allow  him  to 
retain  a  post  which,  as  it  appeared  to  him,  could  only  be  held  on 
condition  of  at  least  a  tadt  rq>udiation  of  the  Formula  Concordiae, 
and  for  upwards  of  a  year  he  lived  in  Berlin  without  fixed  employ- 
ment. In  1668  he  was  appointed  archdeaa>n  of  LUbben  in  the 
duchy  of  Saze-Merseburg,  where,  after  a  somewhat  sombre 
ministry  of  eight  years,  he  ^ed  on  the  7th  of  June  1676.  Gerhardt 
is  the  greatest  hymn-writer  of  Germany,  if  not  indeed  of  Europe. 
Many  of  his  best-known  hymns  were  originally  published  in 
various  church  hymn-books,  as  for  example  in  that  for  Branden- 
burg, which  appeared  in  1658;  others  first  saw  the  light  in 
Johann  CrUger's  GeisUiche  Kirckenmdodien  (1649)  and  Praxis 
pietatis  meUca  (1656).  The  first  complete  set  of  them  is  the 
GeisUiche  Andachten,  published  in  1666-1667  by  Ebeh'ng,  music 
director  in  Berlin.  No  hymn  by  Gerhardt  of  a  later  date  than 
1667  is  known  to  exist. 

The  life  of  Gerhardt  has  been  written  by  Roth  (1829),  by  Lang- 
becker  (1841),  by  Schultz  (1843),  by  Wifdenhahn  (184O  and  by 
Bachraann  (1863);  also  by  Krait  in  Ersch  u.  Gruber's  Aug.  Encyct, 
(185s).  The  best  modem  edition  of  the  hymns,  published  by 
Wackemagel  in  1843,  has  often  been  reprinted.  TTiere  is  an  Engli^ 
translation  by  Kelly  {Paul  Gerhardfs  Spiriiual  Songs,  1867). 

QfiRICAULT,  JBAN  LOUIS  ANDR£  THfiODORE  (1791-1824), 
French  painter,  the  leader  of  the  French  realistic  school,  was 
bom  at  Rouen  in  1791.  In  1808  he  entered  the  studio  of  Charles 
Vemet,  from  which,  in  i8to,  he  passed  to  that  of  Gu£rin,  whom 
he  drove  to  despair  by  his  passion  for  Rubens,  and  by  the  un- 
orthodox manner  in  which  he  persisted  in  inteipreting  nature. 
At  the  Salon  of  1812  G^ricault  attracted  attention  by  his  "Offider 
de  Chasseurs  k  Cbeval  "  (Louvre),  a  work  in  which  he  personified 
the  cavalry  in  its  hour  of  triumph,  and  turned  to  account  the 
solid  training  recdvedfrom  Gu6rin  in  rendering  a  picturesque 
point  of  view  which  was  in  itself  a  protest  against  the  cherished 
convictions  of  the  pseudo-dassical  school.  Two  years  later 
(1814)  he  re-ezhibited  this  work  accompanied  with  the  reverse 
picture  "  Cuirassier  blessfi  "  (Louvre),  and  in  both  subjects 
called  attention  to  the  interest  of  contemporary  aspects  of  life, 
treated  n^;lected  types  of  living  form,  and  exhibited  that 
mastery  of  and  delist  in  the  horse  which  was  a  feature  of  his 
character.  Disconcerted  by  the  tempest  of  contradictory 
opinion  which  arose  over  these  two  pictures,  (j£ricault  gave  way 
to  his  enthusiasm  for  horses  and  soldiers,  and  enrolled  himself 
in  the  mousgueiaires.  During  the  Hundred  Days  he  foUowed 
the  king  to  Bethune,  but,  on  his  regiment  being  disbanded, 
eagerly  returned  to  his  profession,  left  France  for  Italy  in  1816, 
and  at  Rome  nobly  illustrated  his  favourite  animal  by  his  great 
painting  "  Course  des  Chevaux  Libres."  Returning  to  Paris, 
G£ricault  exhibited  at  the  Salon  of  1819  the  "  Radeau  de  la 
M6duse  "  (Louvre),  a  subject  which  not  only  enabled  him  to 
prove  his  zealous  and  sdentific  study  of  the  human  form,  but 
contained  those  denwnts  of  the  hennc  and  pathetic,  as  ^Trirt'^g 
in  situations  of  modem  life,  to  which  he  had  appealed  in  his 
earliest  productions.  Easily  depressed  or  dated,  G6ricault 
took  to  heart  the  hostility  which  this  work  excited,  and  passed 
nearly  two  years  in  London,  where  the  "  Radeau  "  was  exhibited 
with  success,  and  where  he  executed  many  series  of  admirable 
lithographs  now  rare.  At  the  dose  of  1822  he  was  again  in  Paris, 
and  produced  a  great  quanUty  of  projects  for  vast  compositions, 
models  in  wax,  and  a  horse  Scorch^,  as  preliminary  to  the  produc- 
rion  of  an  equestrian  statue.  His  health  was  now  completely 
undermined  by  various  kinds  of  excess,  and  on  the  36tfa  of 
January  1824  he  died,  at  the  age  of  thirty-three. 

Giricault's  biography,  accomranied  by  a  catalogue  raisomU  of 
his  works,  was  published  by  M.  C.  CKment  in  1868^ 
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OERIZIH,  a  motmtain  in  the  hill-country  of  Samaria,  2849  ft. 
above  the  sea-level,  and  enclosing, '  with  its  companion  Ebal, 
die  valley  in  which  Ues  the  town  of  Nfiblus  (Shecfaem).  It  is  the 
holy  place  of  the  commumty  of  the  Samaritans,  who  hold  that 
it  was  the  scene  of  the  sacrifice  of  Isaac — a  tradition  accepted 
by  Dean  Stanley  but  no  other  western  writers  of  importance. 
Here,  on  the  formal  entrance  of  the  Israelites  into  the  possession 
of  the  Promised  Land,  were  pronounced  the  blessings  connected 
with  a  faithful  observance  of  the  law  (Josh.  viii.  33,  34;  of. 
Dent.  ri.  29,  30,  rxvii.  12-26),  the  six  tribes,  Simeon,  Levi, 
Judafa,  Issachar,  Joseph  and  Benjamin,  standing  here  for  the 
purpose  while  the  remaining  tribes  stood  on  Ebal  to  accept 
the  curses  attached  to  specific  violations  thereof.  Gerizim  was 
probably  chosen  as  the  mount  of  blessing  as  being  on  the  right 
hand,  the  fortunate  side,  of  a  spectator  facing  east.  The  counter- 
suggestion  of  Eusebius  and  Jerome  that  the  Ebal  and  Gerizim 
associated  with  this  solemnity  were  not  the  Shechem  mountains 
at  all,  but  two  small  hills  near  Jericho,  is  no  longer  conadered 
important.  From  this  mountain  Jotham  spoke  his  paral^  to 
the  elders  of  Shechem  (Ju^.  Ix.  7).  Itfanass^,  the  son  of  the 
Jewish  high-priest  in  the  days  of  Nehemiah,  married  the  daughter 
of  Sanballat  and,  about  432  B.C.,  erected  on  this  mountain  a 
temple  for  the  Samaritans;  it  was  destroyed  by  Hyrcatius  about 
300  years  afterwards.  Its  site  is  a  small  level  plateau  a  little 
luder  the  summit  of  the  mountain.  Close  to  this  is  the  place 
where  the  Passover  is  still  annually  celebrated  in  exact  accordance 
with  the  rites  prescribed  in  the  Pentateuch.  On  the  summit  of 
the  moimtain,  -  which  commands  a  view  embracing  the  greater 
part  of  Palesdne,  are  a  small  Moslem  shrine  and  the  ruins  of  a 
castle  probably  dating  from  Justinian's  time.  There  was  an 
octagonal  Byzantine  church  here,  but  the  foundation  alone 
remiun.  Josephus  describes  it  as  the  hij^iest  of  the  mountains  of 
Sanuuiia,  but  Ebal  and  Tell  Asur  are  bo^  higher.  (R.  A.  S.  M.) 

GERL&CHI,  tnHNNB  OOKSTANTIN.  Bason  de  (1785- 
1871),  Belgian  politician  and  historian,  was  bom  at  Biourge, 
Luxemburg,  on  the  24th  of  December  1785.  He  studied  law 
in  Paris  and  practised  there  for  some  time,  but  settled  at  Li£ge 
after  the  establishment  of  the  kingdom  of  the  Netherlands. 
As  member  of  the  states-general  he  waa  an  energetic  member 
of  the  opposition,  and,  though  he  repudiated  an  ukramontane 
policy,  he  supported  the  alliance  of  the  extreme  Catholics  with 
the  Liberal  party,  which  paved  the  way  for  the  revolution  of 
1830,.  On  the  outbreak  of  disturbance  in  Augu^  X830  he  stiU, 
however,  thought  the  Orange-Nassau  djmasty  and  the  union 
with  the  Dutch  states 'essential;  but  his  vieva  chaaged,  and, 
aStet  holding  various  offices  in  the  provisional  govemmrat,  he 
became  [resident  of  congress,  and  brou^t  forward  the  motion 
inviting  Leopold  of  Saxe-Coburg  to  become  king  of  the  Belgians. 
In  1S32  he  was  president  of  the  chamber  of  representatives,  and 
for  thirty-five  years  he  presided  over  the  court  of  appeal.  He 
presided  over  the  Catholic  congresses  held  at  Malines  between 
1863  and  1867.  That  his  early  Liberal  views  imderwent  some 
modification  is  plain  from  the  Conservative  principles  oiunciated 
in  his  Essai  sur  le  mouvcmmt  des  partis  en  Bdgique  (Brussels, 
1852).  As  an  historian  his  work  was  strongly  coloured  by  his 
anti-Dutch  prejudices  and  his  Catholic  predilections.  His 
Histoire  des  Fays-Bos  depuis  jSz4  jusgu'en  1830 ,  (Brussels,  2 
vols.,  1839),  which  reached  a  fourth  edition  in  1S75,  was  a  piece 
oi  special  pleading  against  the  Dutch  dominaticm. .  Hie  most 
important  of  his  other  works  were  his  Sistpire  de  LUge  (Brussels, 
1843)  J^udes sur  Sallnste et sur  quelques-uns des priHcipaux 

hisloriens  de  I'antiquiU  (Brussels,  1847). 

A  con^ete  edition  of  his  works  (6  vols.,  Bnissebi  1874-1875) 
contains  a  biography  by  M.  Thonissen. 

GERLE,  CHRISTOPHE   ANTOINE    (1736-c.  i8oi),  French 

revolutionist  and  mystic,  was  born  at  Riom  in  Auvergne,  Enter- 
ing the  Carthusian  order  early  in  life,  he  became  prior  of  Laval- 
Dieu  in  Perche,  and  af  towards  of  Pont-SaiiUe-Marie  at  Moulins. 
Elected  deputy  to  the  states-general  in  1789,  Q€Ac  became  vftry 
popular,  and  though  he  had  no  seat  in  the  assembly  until  after 
the  Tennis  Court  oath,  being  only,  deputy  stfPpUant,  he  is  repre- 
sented in  David's  classic  painting  as^taking  part  in  it.  .In  1792 


he  was  chosen  elector  of  Paris.  In  the  revolutionary  tnrmofl 
Gerle  developed  a  strong  vein  of  'iiiysticjsm,  min^tid  with  ideas 
of  reform,  and  in  June  1790  the  prophetic  powers  <rf  Suzanne 
Labrousse  (1747-1821),  a  visionary  who  had  predicted  ttie 
Revolution  ten  years  before,  were  brought  by  him  to  Uie  notice 
of  the  Omvention.  In  Paris,  where  he  lived  &st  with  a  spiritiud- 
istic  doctor  and  afterwards,  like  Robespierre,  at  the  house  of  a 
cabinetmaker,  his  mystical  tendencies  were  strengthened.  The 
insane  fancies  of  Catherine  Thfet,  a  convent  servant  turned 
prophetess,  who  proclEumed  herself  the  Virgin,  the  "  Mother  of 
God  "  and  the  "  new  Eve,"  were  eminently  attractive  to  Gerle  ^ 
in  the  person  of  Robespierre  he  recognized  the  Messiah,  and  at  the 
meetings  of  the  Th6otists  he  officiated  with  the  aged  prophetess 
as  co-president.  But  the  activities  of  Catherine  and  her  adepts 
were  short-lived.  The  Thfiotists'  cult  of  Robespierre  was  a 
weapon  in  the  hands  of  his  opponents;  and  shortly  after  the 
festival  of  the  Supreme  Being,  Vadier  made  a  report  to  the 
Convention  calling  for  the  prosecution  at  Catherine,  Gerle  and 
others  as  fanatics  and  conspirators.  They  were  armted,  thrown 
into  prison  andj  in  the  confusion  of  Robespierre's  fall,  apparently 
forgotten.  Catherine  died  in  prison,  but  Gerle,  released  by  the 
Directory,  became  one  of  the  editors  of  the  Messager  du  soir,  and 
was  afterwards  in  the  office  of  Pierre  Bfofizech  (1775-1802), 
minister  of  the  interior.  Having  renounced  his  monastic  vows 
in  Paris,  he  is  thought  to  have  married,  towards  the  close  of 
his  life,  Christine  Raffet,  aunt  of  the  artist  Denis  Rafiet.  The 
date  of  his  death  is  uncertain. 

OERHAN  BAPTIST  BRSTHRBM,  or  Gekkan  BRETHKEir,  a 
sect  of  American  Baptists  which  originated  in  Germany,  and 
whose  members  are  popularly  known  in  the  Uidted  States  as 
"  Dunkers,"  "  Dunkards  "  or  Tankers,"  corruptions  of  the 
German  verb  tunkm,  "  to  dip,"  in  reoc^Hion  of  the  sect's 
contmned  adhnence  to  tiie  practice  d  trine  immeruon.  The 
sect  was  the  outcome  of  one  of  the  many  Tletistic  movements 
of  the  17th  century,  and  was  founded  in  1708  by  Andrew  Made 
of  Swartzenau,  Germany,  and  seven  his  followers,  upon  the 
general  issue  that  both  the  Lutheran  and  Reformed  diurches 
were  taking  liberties  with  the  literal  teachings  of  the  Scriptures. 
The  new  sect  was  scarcely  organized  in  Germany  when  its  members 
were  compelled  by  persecution  to  take  refuge  in  Holland,  whence- 
'  they  emigrated  to  Pennsylvania,  in  small  companies,  between 
1719  and  1729.  The  first  congregation  in  America  was  organs 
ized  on  Christmas  Day  1723  by  Peter  Becker  at  Germantown, 
Pennsylvania,  and  here  in  1743  Chzisti^er  Sauer,  one  jof  the 
sect's  first  pastors,  and  a  {u^ter  by  trade,  printed  the  first 
Bible  (a  few  copies  of  which  are  still  in  existence)  published  in  a 
European  language  in  America.  From  Pennsylvania  the  sect 
spread  chiefly  westward,  and,  after  various  vicissitudes,  caused 
by  defections  and  divuions  due  to  doctrinal  differences,  in  1908^ 
were  most  numerous  in  Pennsylvania,  Maryland,  Virginia,  Ohio, 
Indiana,  Illinois,  Iowa,  Missouri,  Nebraska,  Kansas  and  North 
Dakota. 

There  is  much  uncertainty  about  the  early  theological  history 
of  the  sect,  but  it  is  probable  that  Mack  and  his  followers  were 
influenced  by  both  the  Greek  Catholics  and  the  Waldensians. 
P.  H.  Basbor  in  his  historical  sketch,  read  before  the  World's-Fair 
CongressoftheBiethren  Church  (1894), s^ya:  "Frcnn  the  history 
of  extended  labour  by  Greek  missionaries,  from  the  active  i»o- 
paganda  of  doctrine  by  scattered  Waldendan  refugees,  through 
parts  of  Germany  and  Bavaria,  from  the  credence  that  may 
generally  be  given  to  local  tradition,  and  from  the  strong  simi- 
,  larity  between  the  three  churches  in  general  features  of  drcmno- 
stantial  service,  the  conclusion,  without  additional  evidence,  is 
both  rei^ouE^e  and  natural  that  the  founders  of  the  new  church 
received  their  teaclung,  their  faith  and  much  of  their  church 
idea  from  intimate  acquaintance  with  the  established  usages  of 
both  societies,  and  from  their  amplification  and  enfwcement 
by  missionaries  -and  past(»B.  ...  In  doctrine  the  church  !^ 
been  frbm  the  first  contentious  ba  believers'  baptism,  holding 
that  nowhere  in  the  New  Testament  can  be  found  any  authratty 
even  by  infereoce,  precept  or  example  for  the  baptism  of  infanta. 
On  questions  of  'fuodainei^  doctdne  they  hekt  to  the  belief 
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in  one  self-existing  supreme  ruler  of  the  Universe — the  Divine 
Godhead — the  Father,  the  Son  and  the  Holy  Spirit — the  tri- 
personality."  Hence  their  practice  of  triple  immersion,  which 
{ffovides  that  the  candidate  shall  kneel  in  the  water  and  be 
immersed,  face  firsts  three  times — in  the  name  of  the  Father, 
the  Son  and  the  Holy  Spirit.  (From  this  practice  the  sect 
received  the  less  commonly  used  nickname  "  Dompelaers," 
meaning  "  tumblers.")  They  accept  implicitly  and  literally  the 
New  Testament  as  the  infallible  guide  in  spiritual  matters, 
holding  it  to  be  the  inspired  word  of  God,  revealed  through  Jesus 
Christ  and,  by  inspiration,  through  the  Apostles.  They  also 
believe  in  the  in^iration  of  the  Old  Testament.  In  their  cele- 
bration of  the  communion  service  they  aim  exactly  to  imitate 
the  forms  observed  by  Christ.  It  is  cdebrated  in  the  evening, 
and  is  accompanied  by  the  ancieat  love  feast  (paxtaken  by  all 
communicants  seated  at  a  common  table),  by  the  ceremony  of 
the  washing  of  feet  and  by  the  salutatiop  of  the  holy  kiss,  the 
three  last-named  raremonies  being  observed  by  the  sexes  separ- 
ately. They  pray  over  their  sick  and,  when  so  requested, 
anoint  them  with  oil.  They  are  rigid  non-resistants>  and  will 
not  beat  arms  or  study  the  art  of  war;  they  refuse  to  take  oaths, 
and  discountenance  going  to  law  over  issues  that  can  possibly 
be  settled  out  of  the  courts.  The  taking  of  interest  was  at  first 
forbidden,  but  that  prohibition  is  not  now  insisted  upon.  They 
"  testify  "  against  the  use  of  intoxicating  liquor  and  tobacco, 
and  advocate  sim^city  in  dress.  In  its  earlier  history  the  sect 
opposed  voting  or  taking  any  active  part  in  political  affairs,  but 
these  restrictions  have  quite  geiimlly:..4ist4)peand.  Similarly 
the  earlier  prejudice  against  higher  education,  and  the  mainten- 
ance of  institutions  for  that  purpose,  has  given  place  to  greater 
liberality  along  those  lines.  In  1782  the  sect  forbade  slave- 
holding  by  its  members. 

The  church  o&cers  (generally  unpaid)  comprise  bishops  (or 
minivers),  elders,  teachers,  deacons  (or  visiting  brethren)  and 
deaconesses — chiefly  aged  women  who  are  permitted  at  times 
to  take  leading  parts  in  church  services.  The  bishops  are  chosen 
from  the  teachers;  they  are  itinerant,  conduct  marriage  and 
funeral  services,  and  are  present  at  commimions,  at  ordinations, 
when  deacons  axe  chosen  or  dected,  and  at  trials  for  the  ex- 
communication  of  members.  The  eldus  are  the  first  or  oldest 
teachns  of  congregation^  for  which  there  is  no  regular  bishop. 
They  have  charge  of  the  meetings  of  such  congregations,  and 
participate  in  excommunication  proceedings,  besides  which 
they  preach,  exhort,  baptize,  and  may,  when  needed,  take  the 
offices  of  the  deacons.  The  teachers,  who  are  chosen  by  vote, 
may  also  exhort  or  preach,  when  their  services  are  needed  for 
such  purposes,  and  may,  at  the  request  of  a  bishop,  perform 
marriage  or  baptismal  ceremonies.  The  deacons  have  general 
oversight  of  the  material  afiairs  of  the  congregation,  and  are 
espedaUy  charged  with  the  care  of  poor  widows  and  their  children. 
In  the  discharge  of  these  duties  they  are  expected  to  visit  eadi 
family  in  the  congregation  at  least  once  a  year.  The  govern- 
ment of  the  church  is  chiefly  according  to  the  congregational 
principle,  and  the  women  have  an  equal  voice  with  the  men; 
but  annual  meetings,  attended  by  the  bishops,  teachers  and 
other  delegates  from  the  several  congregations  are  held,  and  at 
these  sessions  the  larger  questions  involving  church  polity  are 
considered  and  decided  by  a  committee  of  five  bishops. 

An  early  secession  from  the  general  body  of  Dimkers  was  that 
of  the  Seventh  Day  Dunkers,  whose  distinctive  principle  was 
that  the  seventh  day  was  the  true  Sabbath.  Their  founder 
was  Johann  Conrad  Beisael  (i6go-Z768),  a  native  of  Eberbach 
and  one  of  the  first  emigrants,  who,  after  living  as  a  hermit  for 
several  years  on  Mill  Creek,  Lancaster  county,  Pennsylvania, 
founded  the  sect  (1735),  then  again  lived  as.a  hermit  in  a  cave 
(formeriy  occupied  by  another  hermit,  one  EUmelech)  on  the 
Cocalico  Creek  in  Pennsylvania,  and  in  1732*-!  73  5  established  a 
semi-monastic  community  (the  "  Order  of  the  Solitary  ")  with  a 
convent  (the  "  Sister  House  ")  and  a  monastery  (the  "  Brother 
House  ")  at  Ephrata,  in  what  is  now  Lancaster  county,  about 
55  m.  W.  by  N.  from  Philadelphia.  Among  the  industries  of 
the  men- were  printing  (in  both  English  and  German),  book- 


binding, tanning,  quarrying,  and  the  operation  of  a  saw  nqllf 
a  bark  mill,  and  perhaps  a  pottery;  the  women  did  embroidery, 
quilting,  and  engrossing  in  a  beautiful  but  peculiar  hand*  known 
as  Fracturschrift.*  The  monastic  feature  vas  gradually  aban- 
doned, and  in  1814  the  Society  was  incorporated  as  the  Seventh 
Day  B^tists,  its  affairs  being  placed  in  the  hands  of  a  board 
of  trustees.  More  important  in  the  history  of  the  modem 
church  was  the  secession,  in  the  decade  between  1880  and  1890, 
of  the  Old  Order  Brethren,  who  opposed  Sunday  Schools  and 
the  missionary  work  of  the  Brethren,  in  Asia  Minor  and  India, 
and  in  several  European  countries;  and  also  in  1882  of  the 
radicals,  or  Progressives,  who  objected  to  a  distinctive  dress  and 
to  the  absolute  supremacy  of  the  yearly  conferences.  Higher 
education  was  long  forbidden  and  is  consistently  opposed  by 
the  Old  Order.  The  same  element  in  the  Brethren  opposed  a 
census,  but  according  to  Howard  Miller's  census  of  1880  (Record 
of  the  FaUhJuf)  the  number  of  Dunkers  was  59,749  in  that 
year;  by  the  United  States  census  of  1890  it  was  then  73,795; 
the  figures  for  1904  are  given  by  Henry  King  Carroll  in  his 
"  Statistics  of  the  Churches  "  in  the  Christian  Advocate  (Jan. 
5j  1905):  Conservatives,  or  Gorman  Baptist  Brethren,  95,000; 
Old  Order,  4000;  Progressives  or  Brethren,  15,000;  Seventh 
Day,  194;  total,  114,194.  In  1909  the  German  Baptist  Brethren 
had  an  estimated  membership  of  approximately  koo,ooo,  and  the 
Brethren  of  18,000.  The  main  body,  or  Conservatives,  support 
schools  at  Huntingdon,  Pennsylvania;  Mt.  Morris,  Illintus; 
Lordsbuxg,  California;  McPfaerson,  Kansas;  Bridgewat»» 
Vir^nia;  Canton,  Ohio;  Chicago,  UUiuns;  North  Manchester, 
Indiana;  Plattsburg,  Missouri;  Elizabethtown,  Pennsylvania; 
Union  Bridge,  Kfaiyland;  and  Fruitdale,  Alabama.  They 
have  a  publishing  house  at  Elgin,  Illinois,  and  maintain  missions 
in  Denmark,  Sweden,  France,  Italy,  India  and  China.  The 
Progressives  have  a  college,  a  theological  seminary  and  a  publish- 
ing house  at  Ashland,  Ohio;  and  they  carry  on  miuioiury 
work  in  Canada,  South  America  and  Persia. 

Authorities. — ^Lamech  and  Agrippa,  Ckronicon  Ephraiense,  in 
German  (Ephrata,  Penn.,  1786)  aod  in  English  (Lancaster,  1889); 
G.  N.  Falkenstein,  "  The  Cfennan  Baptist  Brethren,  or  Dunkers," 
part  8  of  "  Pennsylvania:  The  German  Influence  in  its  Settlement 
and  Development,"  in  vol.  x.  of  the  Pennsylvania  G^man  Society, 
ProceediiKs  and  Addresses  (Lancaster,  Peon.,  X900);  Julius  Friedridi 
Sachae,  The  German  Sectarians  of  Pennsyhania,  1742-1800:  A 
Critical  and  Legendary  History  of  ike  Ephrata  Cloister  and  the  Dunkers 
(Philadelphia,  1900);  and  John  Lewis  GilUn,  The  Dunkers:  A 
Sociological  Interpretation  (New  York,  I906),  a  doctor's  dissertation, 
with  full  biblit^raphy. 

GERMAN  CATHOLICS  (Deutsckkatkiiliken),  the  nsme  assumed 
in  Germany  towards  the  close  of  1844  by  certain  dissentients 
from  the  Church  of  Rome.  The  mc»t  prominent  leader  of  the 
German  Catholic  movement  was  Johann  Ronge,  a  priest  who 
in  the  SOcksische  Vaterlandshlmter  for  the  15th  of  October  1844 
made  a  vigorous  attack  upon  WUfaelm  Amoldi,  bishop  of  Trier 
since  1843,  for  having  ordered  (for  the  first  time  since  t8io)  the 
exposition  of  the  "  holy  coat  of  Trier,"  alleged  to  be  the  seamless 
robe  of  Christ,  an  event  which  drew  countless  pilgrims  to  the 
cathedral.  Ronge,  who  had  formerly  been  chaplain  at  Grottkau, 
was  then  a  schoolmaster  at  Laurahiitte  near  the  Polish  border. 
The  article  made  a  great  sensation,  and  led  to  Ronge's  excom- 
munication by  the  chapter  of  Breslau  in  December  1B44-  The 
ex-priest  received  a  large  amount  of  public  sympathy,  and  a 
dissenting  congregation  was  almost  imroediatdy  formed  at 
Breslau  with  a  very  simple  creed,  in  which  the  chief  articles 
were  belief  in  God  the  Father,  creator  and  ruler  of  the  universe; 

*  Beissel  (known  in  the  community  as  "  Friedsam  ")  was  their' 
leader  until  his  death;  he  published  several  collections  oiF  hymns. 
The  stone  over  his  grave  bwirs  the  inscription:  "  Here  rests  an  out- 
growth of  the  love  of  God,  '  Friedsam,  a  Solitary  Brother,  after- 
wards a  leader  of  the  Solitary  and  the  Congregation  of  Grace  In  and 
around  Ephrata  .  .  .  Fell  asleep  July  6,  1768,  in  the  52nd  year  of 
his  spiritual  life,  but  the  72nd  year  and  fourth  month  of  his  natural 
life.*  The  borough  of  Ephrata  was  separated  from  the  township 
in  1801.  Pop.  (1900)  of  the  borourii,  3451 ;  of  the  township,  3390> 
The  ^'  Brother  House  "  and  the  "  &ter  House  "  are  still  sunduu 
(though  in  a  dilapidated  condition).  In  1777,  after  the  batde  ot 
Brandywine,  many  wounded  American  soldiers  were  nursed  here  by 
the  Sisters,  and  about  300  are  buried  hen. 
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in  Jesus  Christ  the  Saviour,  who  delivers  from  the  bondage  of  sin 
by  his  life,  doctrine  and  death;  in  the  operation  of  the  Holy 
Ghost;  in  a  holy,  universal,  Christian  church;  in  forgiveness 
of  sins  and  the  life  everlasting.  The  Bible  was  made  the  sole  rule, 
and  all  external  authority  was  barred.  Within  a  few  weeks 
similar  communities  were  formed  at  Leipzig,  Dresden,  Berlin, 
Offenbach,  Worms,  Wiesbaden  and  elsewhere;  and  at  a 
"  council "  convened  at  Leipzig  at  Easter  1845,  twenty-seven 
congregations  were  represented  by  delegates,  of  whom  only  two 
or  at  most  three  were  in  clerical  orders. 

Even  before  the  beginning  of  the  agitation  led  by  Ronge, 
another  movement  fundamentally  distinct,  though  in  some 
respects  similar,  had  been  originated  at  Schneidemiihl,  Fosen, 
under  the  guidance  of  Johann  Czersici  {1813-1893),  also  a  priest, 
who  had  come  into  collision  with  the  church  authorities  on  the 
then  much  discussed  question  of 
mixed  marriages,  and  also  on  that 
of  the  cehbacy  of  the  clergy.  The 
result  had  been  his  suspension  from 
office  in  March  1844;  his  public 
withdrawal,  along  with  twenty-four 
adherents,  from  the  Roman  com- 
munion in  August;  his  excom- 
munication; and  the  formation,  In 
October,  of  a  "  Christian  Catholic  " 
congregation  which,  while  rejecting 
clerical  celibacy,  the  use  of  Latin 
in  public  worship,  and  the  doctrines 
of  purgatory  and  transubstantia- 
tion,  retained  the  Nicene  theology 
and  the  doctrine  of  the  seven  sacra- 
ments. Czerski  had  been  at  some  of 
thesittingsof  the  "  German  Catholic  " 
council  of  Leipzig;  '  but  when  a 
formula  somewhat  similar  to  that 
of  Breslau  had  been  adopted,  he 
refused  his  signature  because  the 
divinity  of  Christ  had  been  ignored, 
and  he  and  his  congregation  con- 
tinued to  retain  by  preference  the 
name  of  "  Christian  Catholics," 
which  they  had  originally  assumed. 
Of  the  German  Catholic  congrega- 
tions which  had  been  represented  at 
Leipzig  some  manifested  a  preference 
for  the  fuller  and  more  positive  creed 
of  SchneidemUhl,  but  a  great  majority 
continued  to  accept  the  compara- 
tively rationalistic  position  of  the 
Breslau  school.  The  number  of  these 
rapidly  increased,  and  the  congrega- 
tions scattered  over  Germany  num- 
bered nearly  200.  External  and  in- 
ternal checks,  however,  soon  limited 
this  advance.  In  Austria,  and  ulti- 
mately also  in  Bavaria,  the  use  of  the 

name  German  Catholics  was  officially  prohibited,  that  of  "  Dis- 
sidents "  being  substituted,  while  in  Prussia,  Baden  and  Saxony 
the  adherents  of  the  new  creed  were  laid  under  various  disabilities, 
being  suspected  both  of  undermining  rehgion  and  of  encouraging 
the  revolutionary  tendencies  of  the  age.  Ronge  himself  was  a 
foremost  figure  in  the  troubles  of  1848;  after  the  dissolution  of 
the  Frankfort  parliament  he  lived  for  some  time  in  London, 
returning  in  1861  to  Germany.  He  died  at  Vienna  on  the  26th  of 
October  1887.  In  1859  some  of  the  German  Catholics  entered 
into  corporate  union  with  the  "  Free  Congregations,"  an  associa- 
tion of  free-thinking  communities  that  had  since  1844  been 
gradually  withdrawing  from  the  orthodox  Protestant  Church, 
when  the  united  body  took  the  title  of  "  The  Religious  Society 
of  Free  Congregations,"  Before  that  time  many  of  the  congrega- 
tions which  were  formed  in  1844  and  the  years  immediately 
following  had  been  dissolved,  including  that  of  SchneidemUhl 


itself,  which  ceased  to  exist  in  1857.  There  are  now  only  about 
2000  strict  German  Catholics,  all  in  Saxony.  The  movement 
has  been  superseded  by  the  Old  Catholic  {q.v.)  organization. 

See  G.  G.  Gervinus,  Die  Mission  des  Deulschkathmcismus  (1846) ; 
F.  Kampe,  Das  Wesen  des  Deulschkatholicismus  (i860);  Findel, 
Der  Deutschkatholicismus  in  Sachsen  (1895);  Carl  Mirbt,  id  Herzog- 
Hauck's  ReaUncyk.  fOr  prot.  Theol.  iv.  583. 

GERMAN  BAST  AFRICA,  a  country  occupymg  the  east- 
central  portion  of  the  African  continent.  The  colony  extends 
at  its  greatest  length  north  to  south  from  i"*  to  11°  S.,  and  west 
to  east  from  30°  to  40**  E.  It  is  bounded  E.  by  the  Indian  Ocean 
(the  coast-line  extending  from  4**  20'  to  10"  40'  S.),  N.E.  and  N. 
by  British  East  Africa  and  Uganda,  W.  by  Belgian  Congo,  S.W. 
by  British  Central  Africa  and  S.  by  Portuguese  East  Africa. 

Area  and  Boundaries. — On  the  north  the  boundary  line  runs  N.W. 
from  the  mouth  of  the  Umba  river  to  Lake  Jipe  and  Mount  Kill- 
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manjaro,  including  both  in  the  protectorate,  and  thence  to  Victoria 
Nyanza,  crossing  it  at  1°  S„  which  parallel  it  follows  till  it  reaches 
30°  E.  Jn  the  west  the  frontier  is  as  follows:  From  the  point  of 
mtersection  of  1°  S.  and  30°  E.,  a  line  running  S.  and  S.W.  to  the 
north-west  end  of  Lake  Kivu,  thence  across  that  lake  near  its 
western  shore,  and  along  the  river  Rusizi,  which  issues  from  it,  to  the 
spot  where  the  Rusizi  enters  the  north  end  of  Lake  Tanganyika; 
along  the  middle  line  of  Tangan^^ilca  to  near  its  southern  end,  when 
it  is  deflected  eastward  to  the  point  where  the  river  Kalambo  enters 
the  lake  (thus  leaving  the  southern  end  of  Tanganyika  to  Great 
Britain).  From  this  point  the  frontier  runs  S.E.  across  the  plateau 
between  Lakes  Tanganyika  and  Nyasa,  in  its  southern  section  follow- 
ing  the  course  of  the  river  Songwe.  Thence  it  goes  down  the  middle 
of  Nyasa  as  far  as  11°  30'  b.  The  southern  frontier  goes  direct 
from  the  last-named  point  eastward  to  the  Rovuma  river,  which 
separates  German  and  Portuguese  territory.  A  little  before  the 
Indian  Ocean  is  reached  the  frontier  is  deflected  south  so  as  to  leave 
the  mouth  of  the  Rovuma  in  (^rman  East  Africa.  These  boundaries 
include  an  area  of  about  364,000  sq.  m.  (nearly  double  the  size  of 
Germany),  with  a  population  estimated  in  1910  at  8,000,000.  Of 
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these  above  10,000  were  Arabs,  Indians,  Syrians  and  Goanese,  and 
MOD  Europeans  (cfver  aooo  betog  G«rnians).  The  island  of  Mafia 
(see  below)  is  included  in  the  protectorate. 

Physical  Features.~The  coast  of  German  East  Africa  (oftpn 
spoken  of  as  the  Swahili  coast,  after  the  inhabitants  of  the  seaboard) 
is  chiefly  composed  of  coral,  is  little  indented,  and  is  generally  low, 
partly  sandy,  partly  rich  alluvial  soil  cover«J  with  dense  bush  or 
mangroves.  Where  the  Arabs  have  established  settlements  the 
coco-palm  and  mango  tree  introduced  by  them  give  variety  to  the 
v^etation.  The  coast  plain  is  from  I0  to  30  m.  vMe'and  620  m. 
long;  it  is  bordered  on  the  west  by  the  precipitous  eastern  side  of 
the  interior  plateau  of  Central  Africa.  This  plateau,  considerably 
tilted  from  its  horizontal  position,  attains  its  highest  elevation  north 
of  Lake  Nyasa  (see  Livingstone  Mountains),  where  several  peaks 
rise  over  7000  ft.,  one  to  9600,  while  its  mean  altitude  is  about 
3000  to  4000  ft  From  this  re^^on  the  country  slopes  towards'  the 
north-west,  and  is  not  distinguished  by  any  considerabte  mountain 
ranges.  A  deejj  narrow  gorge,  the  so-called  "  eastern  rift-valley," 
traverses  the  middle  of  the  plateau  in  a  meridional  direction.  In 
the  northern  part  of  the  country  it  spreads  into  several  side  valleys, 
from  one  of  which  rises  the  extinct  volcano  Kilimanjaro  (g.u.),  the 
highest  mountain  in  Africa  (19,321  ft.).  Its  glaciers  senadown  a 
diousand  rills  which  combine  to  form  the  Pangani  river.  About 
40  m.  west  of  Kilimanjaro  U  Mount  Mem  (14,955  ft.),  another 
Volcanic  peak,  with  a  double  crater.  The  neater  steepness  of  its 
sides  makes  Mem  in  some  aspects  a  more  strikmg  object  than  its  taller 
neighbour.  South-east  of  Mount  Kilimanjaro  are  the  Pare  Moun- 
tains and  Usambara  highlands,  separated  from  the  coast  by  a  com- 
paratively narrow  strip  of  plain.  To  the  south  of  the  Usambara 
nills,  and  on  the  eastern  edge  of  the  plateau,  are  the  mountainous 
regions  of  Nguru  (otherwise  Unguru),  Us^uha  and  Usagara.  As 
already  indicated,  the  southern  half  of  Victoria  Nyanza  and  the 
eastern  shores,  in  whole  or  in  part,  of  Lakes  Kivu,  Tanganyika  and 
Nj^sa,  are  in  German  territory.  (The  lakes  are  separately  de- 
scribed.) Several  smaller  lakes  occur  in  parts  of  the  eastern  rift- 
valley.  Lake  Rukwa  (g.v.)  north-west  of  Nyasa  is  presumably 
only  the  remnant  of  a  much  larger  lake.  Its  extent  varies  with 
the  rainfall  of  each  year.  North-west  of  Kilimanjaro  is  a  sheet  of 
water  known  as  the  Natron  Lake  from  the  mineral  alkali  it  contains. 
In  the  northern  part  of  thecolonytheVictoriaNyanzaisthedomimtnt 
physical  feature.  The  western  frontier  coincides  with  part  of  the 
eastern  wall  of  another  depression,  the  Central  African  or  Albertine 
rift-valley,  in  which  lie  Tanganyika,  Kivu  and  other  lakes.  Along 
the  north-west  frontier  north  of  Kivu  are  volcanic  peaks  (see 
Mfuhbiro). 

The  country  is  well  watered,  but  with  the  exception  of  the  Rufiji 
the  rivers,  save  for  a  few  miles  from  their  mouths,  are  unnavigable. 
The  larg^  streams  ave  the  Rovuma  and  Rufiji  (ff-v.),  both  rising 
in  the  central  plateau  and  flowii^  to  the  Indian  Ocean.  Next  in 
nnportance  is  the  Pai^ani  river,  which,  as  stated  above,  has  its  head 

3 brings  on  the  slopes  of  Kilimanjaro.  Flowing  in  a  south-easterly 
irection  it  reaches  the  sea  after  a  course  of  some  250  m.  The 
Wami  and  Kingani,  smaller  streams,  have  their  origin  in  the  moun- 
tainous re^on  fringing  the  central  plateau,  and  reach  the  ocean 
opposite  the  island  of  Zanzibar.  Of  inland  river  systems  there  are 
four—one  drainii^  to  Victoria  Nyanza,  another  to  Tanganyika, 
a  third  to  Nyasa  and  a  fourth  to  Rukwa.  Into  Victoria  Nyanza 
are  emptied,  on  the  east,  the  waters  of  the  Mori  and  many  smaller 
streams;  on  the  west,  the  Kagera  (g.r,),  besides  smaller  rivers. 
Into  Tanganyika  flows  the  MaUgarasi,  a  considerable  river  with 
many  affluents,  draining  the  west-central  part  of  the  plateau.  The 
Kalambo  river,  a  comparatively  small  stream  near  the  southern 
end  of  Tar^anyika,  flows  in  a  south-westerly  direction.  '  Not  far 
from  its  mouth  there  is  a  magnificent  fall,  a  large  volume  of  water 
falling  600  ft.  sheer  over  3  rocky  ledge  of  horse-shoe  shape.  Of 
the  streams  entering  Nyasa  the  Songwe  has  been  mentioned.  The 
Ruhuhu,  which  enters  Nyasa  in  10°  30'  S.,  and  its  tributaries 
drain  a  considerable  area  west  of  36°  E.  The  chief  feeders  of  Lake 
Rukwa  are  the  Saist  and  the  Rupa-Songwe. 

Mafia  Island  lies  off  the  coast  immediately  north  of  8"  N.  It 
has  an  area  of  200  sq.  m.  The  island  is  low  and  fertile,  and  exten- 
sively planted  with  coco-nut  palms.  It  is  continued  southwards 
by  an  extensive  reef,  on  which  stands  the  chief  vills^e,  Chobe,  the 
residence  of  a  few  Arabs  and  Banyan  traders.  Chobe  stands  on  a 
shallow  creek  almost  inaccessible  to  shipping. 

Geology. — ^The  narrow  foot-plateau  of  EfritUh  East  Africa  broadens 
out  to  the  south  of  Bagamoyo  to  A  mdth  of  over  100  m.  This  is 
covered  to  a  considerable  extent  by  rocks  of  recent  and  late  Tertiary 
ages.  Older  Tertiary  rocks  form  the  bluffs  of  Lindi.  Cretaceous 
marls  and  limestones  appear  at  intervals,  extending  in  places  to  the 
edge  of  the  upper  plateau,  and  are  extensively  developed  on  the 
Makonde  i)lateau.  They  are  underlain  by  Jurassic  rocks,  from 
beneath  which  sandstones  and  shales  yielding  Glossopteris  bromtiana 
var.  indiai,  and  therefore  of  Lower  Karroo  a^e,  appear  in  the  south 
but  are  overlapped  on  the  north  by  Jurassic  strata.  The  central 
plateau  consists  almost  entirely  of  metamorphic  rocks  with  extensive 
tracts  of  granite  in  Unyamwezi.  In  the  vicinity  of  Lakes  Nyasa 
and  Tanganyika,  sandstones  and  shales  of  Lower  Karroo  age  and 
yielding  seams  of  coal  are  conndered  to  owe  their  position  and 
pre«ervation  to  bring  let  down  by  rift  faults  into  hollows  of  the 


crystalline  rocks.  In  Karagwe  certain  quartzites,  slates  and 
schistose'  sandstones  resemble'  the'  ancient  gokt-be&tring  &jck&  of 
South  Africa. 

The  volcanic  plateau  of  British  East  Africa  extends  over  the 
boundary  in  the  r^ion  of  Kilimanjaro.  Of  the  sister  peaks,  Kibo 
and  Mawenzi.tbe  latter  is  far  the  oldest  and  has  beengreatly  denuded, 
while  Kibo  retains  its  erateriform  shape  Intact.  The  rift-valley 
faults  o>ntinue  down  the  depression,  marked  by  numerous  volcanoes, 
in  the  r»ion  of  the  Natron  Lake  and  Lake  Manvara ;  whUe  the 
steep  walls  of  thedeep  depression  of  Tanganyika  and  Nyasa  represent 
the  western  rift  system  at  its  maximum  development. 

Fossil  remains  of  saurians  of  gigantic  size  have  been  found ;  one 
thigh  bone  measures  6  ft.  lO  in.,  the  same  bone  in  the  Dif^doctu 
Camegii  measuring  only  4  ft.  11  in. 

Climate. — The  warm  currents  setting  landwards  from  the  Indian 
Ocean  bring  both  moisture  ^nd  heat,  so  that  the  Swahili  coast  has 
a  h^her  temperature  and  heavier  rainfall  than  the  Adfuatic  seatxwrd 
under  the  same  parallels  of  latitude.  The  mean  temperature  on  the 
west  and  east  coasts  of  Africa  is  72°  and  80°  Fahr.  respectively,  the 
average  rainfall  in  Angola  36  in.,  in  Dar-es-Salaam  60  in.  On  the 
Swahili  coast  the  south-east  monsoon  begins  in  April  and  the  north- 
east monsoon  in  November.  '  In  the  interior  Aixu  briiws  south-east 
winds,  which  continueuntil  about  the  bffiinnuKof  Octaoer.  During 
the  rest  of  the  year  changing  winds  prevad.  Tue&e  winds  are  charged 
with  moisture,  which  they  part  with  on  ascendii^  the  precipitous 
side  of  the  plateau.  Rain  comes  with  the  south-east  monsoon,  and 
on  the  northern  part  of  the  coast  the  rainy  season  is  divided  into 
two  parts,  the  great  and  the  little  Masika:  the  former  falls  in  the 
months  of  September,  October,  November;  the  latter  in  February 
and  March.  In  the  interior  the  climate  has  a  more  continent^ 
character,  and  is  «ibject  to  considerable  changes  of  temperature; 
the  rainy  season  sets  in  a  little  earlier  the  farther  west  and  nortii  the 
region,  and  is  well  marked,  the  rain  beginnii^  in  November  and 
ending  in  April ;  the  rest  of  the  year  is  dry.  On  the  highest  parts 
of  the  plateau  the  climate  is  almost  European,  the  nights  beir^ 
sometimes  exceedingly  cold.  Kilimanjaro  has  a  climate  of  its  own ; 
the  west  and  south  «des  of  the  mountain  receive  the  greatest  rainfall, 
while  the  east  and  north  sides  are  dry  nearly  all  the  year.  Malarial 
diseases  are  rather  frequent,  more  so  on  the  coast  than  brther 
inland.  The  Kilimanjaro  r^ion  is  said  to  enjoy  immunity.  Small- 
pox is  frequent  on  the  coast,  but  is  diminishing  before  vaccination; 
other  epidemic  diseases  are  extremely  rare. 

Flora  and  Fauna. — The  character  of  the  vegetation  varies  with 
and  depends  on  moisture,  temperature  and  soil.  On  the  low  littoral 
zone  the  coast  produced  a  rich  tropical  bush,  in  which  the  mangrove 
is  very  prominent.  Coco-palms  and  mango  trees  have  htxn  planted 
in  great  numbers,  and  also  many  varietite  <A  bananas.  The  bush 
is  grouped  in  copses  on  meadows,  which  produce  a  coarse  tall  grass. 
The  river  banks  are  lined  with  belts  of  dense  forest,  in  which 
useful  timber  occurs.  The  Hyphaene  palm  is  frequent,  as 
well  as  various  kinds  of  gum-producin§  mimosas.  The  slopes  of 
the  plateau  which  face  oie  rain-bringing  monsoon  are  in  some 
places  covered  with  primerol  forest,  in  which  timber  is  pteetiful. 
The  silk-cotton  tree  {Bombax  ceiba),  miomba,  tamarisk,  copal  tree 
(Hymena^a  courbaril)  are  frequent,  besides  sycamores,  banyan  trees 
{Ficus  indica)  and  the  deleo  palm  (Borassus  aetkiopum).  It  is 
here  we  find  the  Landolphda  fiorida,  which  yi^s  die  best  rubber. 
The  plateau  is  partly  grass  land  without  bush  and  forest,  partly 
steppe  covered  with  mimosa  bush,  which  sometimes  is  almost 
impenetrable.  Mount  Kilimanjaro  and  Mount  Meru  exhibit  on  a 
vertical  scale  the  varioiis  forms  of  vegetation  which  characterize 
East  Africa  (see  Kilimanjaro). 

East  Africa  is  rich  in  all  kinds  of  antelope,  and  the  elq>hant, 
rhinoceros  and  hippopotamus  are  still  plentiful  in  parts.  Character- 
isric  are  the  giraffe,  the  chimpanzee  and  the  ostrich.  Buffaloes  and 
zebras  occur  in  two  or  tfiree  varieties.  Lions  and  leopards  are 
found  throughout  the  country.  Crocodiles  are  numerous  in  all  the 
larger  rivers.  Snakes,  many  Venomous,  abound.  Of  birds  there  are 
comparatively  few  on  the  steppe,  but  by  rivers,  lakes  and  swamps 
they  are  found  in  thousands.  Locusts  occasion  much  damage,  and 
ants  of  various  kinds  are  often  a  plague.  The  tsetse  fly  {Glossina 
morsitans)  infests  several  districts;  the  sand-flea  has  been  imported 
from  the  west  coast.  Land  and  water  turtles  are  numerous. 

Inhabitants. — On  the  coast  and  at  the  chief  settlements  inland 
are  Arab  and  Indian  imniigrants,  who  are  merchants  and  agri- 
culturists. The  Swahili  (q.v.)  are  a  mixed  Bantu  and  Semitic  race 
inhabiting  the  seaboard.  The  inhabitants  of  the  interior  may  be 
divided  into  two  classes,  those  namely  of  Bantu  and  those  of 
Hamitic  stock.  What  mf^,  be  called  the  indigenous  population 
consists  of  the  older  Bantu  xad^.  These  tribes  have  been  subject 
to  the  Intrusion  from  the  south  of  more  recent  Bantu  folk,  such  as 
the  Yao,  belonging  to  the  Ama-Zulu  branch  of  the  race,  while 
from  the  north  there  has  been  an  immigration  of  Hamito- Negroid 
peoples.  Of  these  the  Masai  and  Wakuafi  are  found  in  the  region 
between  Victoria  Nyanza  and  Kilimanjaro.  The  Masai  (^.v.) 
and  allied  tribes  are  nomads  and  cattle  raisers.   Thejr  wa/like, 
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apdlive  in  square  mud-plastered,  houses  .called  tembe  which  can  be . 
eaflily  fortified  and  defended.  The  Bantu  tribes  are  in  general 
peaceful  agriculturists,  though  the  Bantus  of  recent  immigration 
retain  the  warlike  instincts  of  the  Zulus. ,  The  most  important 
group  of  the  Bantus  is  the  Wanyamwezi  (see  UNyAMWEzi), divided 
into  many  tribes.  They  are  spread  oyer  the  central  plains,  and 
have  for  neighbours  on  the  south-east,  between  Nyasa  and  the 
Rufiji,  the  warlike  Wahehe.  The  Wangoni  (Angoni),  a  branch 
of  the  Ama-Zulu,  are  widely  spread  over  the  central  and  Nyasa 
regions.  Other  veU-known  tribes  are  the  Wasambara,  who  have 
given  their  name  to  the  hi^ilands  betveen  Kilimanjaro  and  the 
coast,  and  the  Warundi,  inhabiting  the  district  between  Tangan- 
yika and  the  Kagera.  In  Karagwe,  a  region  adjoining  the  south- 
west shores  of  Victoria  Nyanza,  the  Bahima  are  the  ruling  caste. 
Formerly  Karagwe  imder  its  Bahima  kings  was  a  powerful  state. 
Many  different  dialects  are  spoken  by  the  Bantu  tribes,  Swahili 
being  the  most  widely  known  (see  JBANit;  I*anguages).  Their 
religion  is  the  worship  of  spirits,  ancestral  and  otherwise,  accom- 
panied by  a  vague  and  undefined  belief  in  a  Supreme  Being, 
generally  regarded  as  indifferent  to  the  doings  of  the  people. 

The  task  of  dviHzing  the  natives  is  undertaken  in  various 
ways  by  the  numerous  Protestant  and  Roman  Catht^c  missions 
established  in  the  colony,  and  by  the  government.  The  slave 
trade  has  been  abolished,  and  though  domestic  slavery  is  allowed, 
all  children  of  slaves  bom  after  the  '31st  of  December  1905  are 
free.  For  certain  pubUc  works  the  Germans  enforce  a  system  of 
compulsory  labour.  Efforts  are  made  by  instruction  in  govern- 
ment and  mission  schools  to  spread  a  knowledge  of  the  German 
language  among  the  natives,  in  order  to  fit  them  for  subordinate 
posts  in  administrative  offices,  such  as  the  customs.  Native 
chiefs  in  the  interior  are  permitted  to  help  in'the  administration 
of  justice.  The  Mission  du  Sacr6  Cbeur  in  Bagamoyo,  the  oldest 
mission  in  the  colony,  has  trained  many  young  negroes  to  be 
useful  mechanics.  The  number  of  native  Christians  is  small. 
The  Modems  have  vigorous  and  successful  missions. 

ChUf  Towns. — The  seaports  of  the  colony  are  Tanga  (pop.  about 
6000),  Bagamoryo  5000  (with  surrounding  district  some  18,000}, 
Dar-es-Salaam  24,000,  Kilwa  5000,  (these  have  separate  notices), 
Pangani,  Sadani,  Llndi  and  Mitandani.  Pangani  (pop.  about  3500) 
is  situated  at  the  mouth  of  the  river  of  the  same  name;  it  serves  a 
district  rich  in  tropical  products,  and  does  a  thriving  trade  with 
Zanzibar  and  Pemoa.  Sadani  is  a  smaller  port  midway  between 
Pangani  aod  Bu;anio>^  Undi  (10*0'  S.,  39  40'  E.)  is  80  m.  north 
of  Cane  Delgado.  undi  (Swahili  for  The  Deep  Below)  Bay  runs 
inland  6  m.  and  i»  3  m.  across,  afforditu' deep  anchorage.  Hills  to 
the  west  of  the  bay  rise  over  1000  ft.  The  town  (pop.  about  4000) 
is  picturesquely  situated  on  the  north  side  of  the  bay.  The  Arab 
boma,  constructed  in  1800,  Ims  been  rebuilt  by  the  Germans,  who 
hove  retabied  the  fine  scatptared  gateway.  Formerly  a  rendezvous 
for  slave  caravans  Lindi  aow  has  a  more  le^timate  trade  in  white 
iroiy.  Mikindani  is  Ae  most  southern  port  in  the  colony.  Owing 
to  the  prevalence  of  malaria  there,  few  Eurcmeans  Hve  at  the  town, 
and  trade  is  almost  entirely  in  the  hands  of  Banyans. 

Inland  the  principal  settlements  are  Koro^e,  Mn^ro,  KiloBsa, 
Mpapua  and  Tabora.  Korogwe  is  in  the  Usambara  hills,  on  the 
north  bank  of  the  Pangani  nver,  and  is  reached  by  railway  from 
Tanga.  Mrog6ro  is  some  140  m.  due  west  of  Dar-es-Salaam,  and  is 
the  first  important  station  on  the  road  to  Tanganyika.  Kllosea  and 
Mpapua  are  farther  inland  on  the  same  caravan  route.  Tabora  (pop. 
about  37;ooo),  the  chief  town  of  the  Wanyamweri  tribes,  occupies  an 
important  position  on  the  central  plateau,  being  the  meeting-place 
of  the  itrade  routes  from  Tanganyika,  Victoria  Nyanza  and  the 
coast.  In  the  railway  development  of  the  colony  Tapora  is  destined 
to  become  thk  central  junction  of  fines  gnng  tu»rth,  south,' cast  and 
west. 

On  Victoria  Nyanza  there  are  various  settlements.  Mwanza,  on 
the  southern  shore,  is  the  lake  terminus  of  the  route  from  Bagamoyo : 
Bukoba  is  on  the  western  shore,  and  Schirati  on  the  eastern  shore; 
both  situated  a  little  south  of  the  British  ftxmtier.  On  the  German 
cosst  of  Tanganyika  are  Ujiji  iq.v.)^  pop.  about  14,000.  occupying  a 
central  position ;  Usumbura,  at  the  northern  end  of  the  lake  where 
is  a  fort  Duilt  by  the  Germans;  and  Bismarckburg,  near  the  southern 
end.  On  the  shores  of  the  lake  between  UjUi  and  Bismaickburg  are 
four  stations  of  die  Algerian  "White  Fathers,"  all  possesui^ 
chorcbes,  schools  and  other  stone  buildings.  Lang«iburg  is  a 
settlement  on<  the  north-east  sifle  trf  Lake  Njiasa.  The,  government 
station,  called  New  Langei^'urg,  occupies  a  higher  and  more  healthy 
site  liorth-west  of  the  lake.  Wiedhafen'is  on  the  east  side  of  Nyasa 
fit  the  mouth  of  the  RuhtiKui'and  is'the  terminns  of  the  car&vah 
iDute  from  Kitwa.  ' 

.Prf4v^ltff.VT-The  .chief  w/fal^,  of  tt^  country  is  derived  from 


agriculture  and  the  produce  of  the  forests.  From  the  forests  are 
Obtained  rubber,  c6pal|  bark,  various  kinds  of  fibfe,  and 'timber 
(teak,  mahogany,  &c.).  The  cultiviated  products  include  coffee,  the 
coco-Dut  paUn,  tobacco,  8Ugar-<cane,  ootu>a,  vanilla,  sorghum,  earth- 
nuts,  sesame,  maize,  rice,  beans,  peas,  bananas  (in  larae  quantities), 
yams,  manioc  and  hemp.  Animal  products  are  ivory,  hides,  tortoise- 
shell  and  pearls.  On  the  plateaus  targe  numbers  of  cattle,  goats  arid 
sheep  are  reared.  The  natives  have  many  small  mithies.  Gold, 
coal,  iron,  graphite,  copper  aad  salt  have  been  found.  Garnets  are 
plentiful  in  the  Lindi  district,  and  agates,  topaz,  moonstone  and 
other  precious  stones  are  found  in  the  colony.  The  chief  gold  and 
iron  deposits  are  near  Victoria  Nyanza.  In  the  Mwanza  district 
are  conglomerate  reefs  of  great  extent.  Minmg  began  in  1905. 
Mica  is  mined  near  Mrc^ro.  The  chief  exptHrts  are  stnl  vtn* 
rubber,  fa^es  and  skins,  wax,  ivory,-copra,  ooneti  ground-nuts  and 
cotton.  The  imports  are  chiefly  articles  of  food,  tottiles,  and  mebds 
and  hardware.  More  than  half  the  entire  trade,  both  export  and 
import,  is  with  Zanzibar.  Gennany  takes  about  30  %  of  the  trade. 
In  the  ten  years  1896-1905  the  value  of  the  external  trade  hicrcased 
from  about  £600,000  to  over  £1,100,000.  In  1907  the  imports  were 
valued  at  £1,190,000,  the  exports  at  j([625,ooo. 

Numerous  companies  are  engaged  m  developing  the  resources  of 
the  country  bv  trading,  planting  and  mining.  The  most  important 
is  the  VetiUea-Ostafrtkanische  Gestllsehaft,  founded  in  1885,  which 
has  trading  stations  in  each  seaport,  and  flouri^ing  plantations  in 
various  parts  of  the  countrj'.  It  is  the  owner  of  vast  tracts  of  land. 
From  1890  to  1903  this  company  was  in  possession  of  extensive 
miniM,  railway,  banldng  and  coining  rights,  but  in  the  last-named 
year,  by  agreement  with  the  German  government,  it  became  a  land 
company  ^purely.  The  company  has  a  right  to  a  fifth  part  of  the 
lana  within  a  zone  of  10  m..  on  either  side  «  any  railway  built  in  the 
colony  previously  to  1935.  In  addttkm  to  the  companies  a  com- 
paratively large  number  of  private  individuals  have  laid  out  planta- 
tions, Usambara  and  Pare  having  become  favourite  districts  for 
agricultural  enterprise.  In  the  delta  of  the  Rufiji  and  in  the  Kilwa 
district  cotton-growing  was  begun  in  1901.  The  plantations  are  alt 
worked  by  native  latwur.  The  government  possesses  large  forest 
reserves. 

Ommunicaiions.--Good  roads  for  foot  traffic  havs  been  made 
from  the  seaports  to  the  trading  stations  on  Lakes  Nyasa,  Tangan- 
yika  and  Victoria.  Caravans  from  Dar-es-Salaam  to  Tanganyika 
take  60  days  to  do  the  journey.  The  lack  of  more  rapid  means  of 
communication  hindered  the  development  of  the  colony  and  led  to 
economic  cnses  (1898-1902),  which  were  intensified,  and  in  part 
created,  by  the  building  of  a  railway  in  the  adjacent  British  pro- 
tectorate from  Mombasa  to  Victoria  Nyanza,  the  British  line  securing 
the  trade  with  the  take.  At  that  time  the  only  milway  in  the  country 
was  a  line  from  Tanga  to  the  Usambara  highlands.  This  railway 
passes  through  Korogwe  (52  m.  from  Tanga)  and  is  continued  via 
Mombo  to  Wilhehnstal,  a  farther  distance  of  56  m.  The  building 
of  a  trunk  line  from  Dar-es-Salaam  to  Mrogoro  (140  m.),  and  ulti- 
mately to  Ujiji  by  way'  of  Tabora,  was  begun  in  1905.  Another 
proposed  line  would  run  from  Kilwa  to  Wiedhafen  on  Lake  Nyasa. 
This  railway  would  give  the  quickest  means  of  access  to  British 
Central  Africa  and  the  southern  part  <rf  Belgian  Congo.  On  each 
of  the_  three  lakes  is  a  government  steamer.  British  steamers  on 
Victoria  Nyanza  maintain  communication  between  the  German 
stations  ana  the  lake  terminus  of  the  Uganda  railway.  The  German 
East  Africa  Line  of  Hamburg  runs  a  fleet  of  first-cfass  steamera  to 
East  Africa,  which  touch  at  Tanga,  Dar-es-Saiaam  and  Zanzibar. 
There  is  a  submarine  cable  from  d^-es^taam  to  Zanzibar,  and  an 
overiand  line  connecting  all  the  coast  stations. 

AdministraHon,  Revmue,  fife. — For  administrative  purposes  the 
country  is  divided  into  districts  (.Besirksdmler),an.dsta.tionA  {Statiofis- 
besirke}._  Each  station  has  a  chief,  who  is  subordinate  to  the  ofBcial 
of  his  district,  these  in  their  turn  being  under  the  governor,  who 
resides  in  Dar-es-Salaam.  The  governor  is  commander  of  the 
colonial  force,  which  consists  (rf^  natives  under  white  officers.  District 
councils  are  constituted,  on  which  the  European  merchants  and 
plantera  are  represented.  Revenue  is  raised  by  taxes  on  imports 
and  exports,  on  licences  for  the  sale  of  land  ana  spirituous  liquors, 
and  for  wood-cutting,  by  harbour  and  other  dues,  and  a  hut  tax  on 
natives.  The  deficiency  between  revenue  and  expenditure  is  met 
by  a  subsidy  from  the  imperial  government.  In  no  date  during  the 
first  twenty-one  years'  existence  of  the  colony  had  the  local  revenue 
reached 60  %of  thelocal  expenditure,  which  in  normal ycarsamounted 
to  about  £500,000.  In  1909,  however,  only  the  expenditure  necessary 
for  military  purposes  (£183,500)  was  recerved  by  way  of  subsidy. 

History. — Until  nearly  the  middle  of  the  igth  century  only  the 
coast  lands  of  the  territory  now  forming  German  East  Africa 
were  known  either  to  Europeans  or  to  the  Arabs.  When  at  the 
beginning  of  the  i6th  century  the  Portuguese  obtained  possession 
of  the  towns  along  the  East  African  coast,  they  had  been,  for 
periods  extending  in.  some  cases  iuUy  five  hundred  years,  under 
Arab  dominion.  After  the  filial  withdrawal  of  t)te  Foctuguese.in 
the  early  years  of  the  iSth  century,  the  coast  towns  ppFth  of 
Cape  Delgad9  fell  under  the  sway  of  the  Muscaf.  Ajifab^  passing 
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from  them  to  the  sultan  of  Zanzibar.  From  about  1830,  or  a 
Uttte  earlier,  the  Zanzibar  Arabs  began  to  penetrate  inland, 
and  by  1850  had  established  themselves  at  Ujiji  on  the  eastern 
shore  of  Lake  Tanganyika.  The  Arabs  also  made  their  way 
south  to  Nyasa.  "Hiis  extension  of  Azab  influence  was  accom- 
panied by  vague  claims  on  the  part  <tf  the  sultan  of  Zanrihar 
to  iiKlude  all  these  newly  opened  countries  in  his  empire.  How 
far  from  the  coast  the  real  authority  of  the  sultan  extended  was 
never  demonstrated.  Zanzibar  at  this  time  was  in  semi- 
dependence  on  India,  and  British  influence  was  strong  at  the 
court  of  Bargash,  who  succeeded  to  the  sultanate  in  1870. 
Bargash  in  1877  offered  to  Sir  (then  Mr)  William  Mackinnon  a 
lease  of  all  his  mainland  territory.  The  offer,  made  in  the  year 
in  which  H.  M.  Stanley's  discovery  of  the  course  of  the  Congo 
initiated  the  movement  for  the  partition  of  the  continent,  was 
declined.  British  influence  was,  however,  still  so  powerful 
in  Zanzibar  that  the  agents  of  the  German  Colonization  Society, 
who  in  X8S4  sought  to  secure  for  their  country  territory  on  the 
east  coast,  deemed  it  prudent  to  act  secretly,  so  that  both  Great 
Britain  and  Zanzibar  might  be  confronted  with  accomplished 
facts.  Making  their  way  inland,  three  young  Germans,  Karl 
Peters,  Joachim  Count  Pfeil  and  Dr  Jtihlke,  concluded  a 
*'  treaty  '*  in  November  1884  with  a  chieftain  in  Usambara  who 
was  declared  to  be  independent  of  Zanzibar.  Other  treaties 
followed,  and  on  the  17th  of  February  1885,  the  German  emperor 
granted  a  charter  of  protection  to  the  Colonization  Society. 
The  German  acquisitions  were  resented  by  Zanzibar,  but  were 
acquiesced  in  by  the  British  government  (the  second  Gladstone 
administration).  The  sultan  was  forced  to  acknowledge  their 
validity,  and  to  grant  a  German  company  a  lease  of  lus  mainland 
territories  south  of  the  mouth  of  the  Umba  river,  a  British 
company  formed  by  Mackinnon  taking  a  lease  of  the  territories 
north  of  that  point.  The  story  of  the  negotiations  between 
Great  Britain,  Germany  and  France  which  led  to  this  result  is 
told  elsewhere  (see  Africa,  section  5).  By  the  agreement  of  the 
ist  of  July  i8qo,  between  the  British  and  German  governments, 
and  by  agreements  concluded  between  Germany  and  Portugal  in 
1886  and  1804.  and  Germany  and  the  Congo  Free  State  in  1884 
and  later  dates,  the  German  ^here  of  influence  attained  its 
[nesent  area.  On  the  28th  of  October  1890  the  sultan  of  Zanzibar 
ceded  absolutely  to  Germany  the  mainland  territories  already 
leased  toa  German  company,  receiving  as  compoisation  £200,000. 

While  these  negotiatKms  were  going  on,  various  Gennan 
companies  had  set  to  work  to  exploit  the  country,  and  aa  the 
i6th  of  .August  i888  the  German  East  .\frican  Company,  the 
lessee  of  the  21anzibar  mainland  strip,  took  over  the  administra- 
tion from  the  Arabs.  This  was  followed,  five  days  later,  by  a 
revolt  of  all  the  coast  Arabs  against  Gennan  rule—the  Germans, 
raw  hanth  at  the  task  of  managing  Orientals,  having  aroused 
intense  hostility  by  their  brusque  treatment  of  the  dispossessed 
rulers.  The  company  being  unable  to  quell  the  revok.  Captain 
Hwmann  Wisamann— subsequently  Major  Hermann  von  Wiss- 
mann  (1853-1005) — was  sent  out  by  Prince  Bismarck  as  imperial 
commis»onff,  Wtssroaan,  with  1000  aoldiera,  chie^  Sudanese 
officered  by  Gomana,  and  a  Gorman  naval  omtingmt,  succeeded 
by  the  end  of  x88o  in  crushing  the  poww  of  the  Anbs.  Wisnnann 
remained  in  the  country  untB  iSqi  as  comn^sionw,  and  later 
(iSoy-iS^)  was  for  eighteen  months  governor  of  the  colonj* — 
as  the  German  sphere  had  been  constituted  by  proclamation 
(ist  of  January  1807V  Towards  the  native  population  Wiss- 
mann's  attitude  was  condhatory.  and  under  his  rule  the  develop- 
ment of  the  resouives  of  the  countr>'  was  pushed  on.  Equal 
sucv^  did  not  attend  the  efforts  of  other  administratois;  in 
tSgt-iSoi  Kart  Peters  bad  great  trouble  with  the  tribes  in 
the  Kilimai^iaro  district  and  resorted  to  very  hardi  methods, 
such  as  the  aedxtioB  of  wwien.  to  maintabi  Ids  authority. 
In  t9o6  Fetefs  was  condemned  by  a  dhripHniTy  conrt  for  a 
misuse  of  officbl  power,  and  lost  his  commission.  After  1801. 
in  whi^  rear  the  Wahehe  tribe  ambosfaed  and  almost  completely 
annihilated  a  German  military  force  of  550  men  ttnd«^  Baroa 
von  Zelewski,  there  were  for  many  years  no  serious  risings 
aipinsi  Gexmuk  authority,  which  by  the  end  of  iSqS  had  been 


established  over  almost  the  whole  of  the  hinterland.  The 
development  of  the  country  was,  however,  slow,  due  in  part  to 
the  disinclination  of  the  Reichstag  to  vote  supplies  sufficient  for 
the  building  of  railways  to  the  fertile  lake  regions.  Count  von 
G6tzen  (governor  1901-X906}  adopted  the  policy  of  maintaining 
the  authority  of  native  rulera  as  far  as  possible,  but  as  ov«  the 
greater  part  of  the  colony  the  natives  have  no  political  organiza- 
tions of  any  size,  the  chief  burden  of  government  rests  on  the 
German  authorities.  In  August  1905  serious  disturbances 
broke  out  among  the  Bantu  tribes  in  the  colony.  The  revolt 
was  due  largely  to  resentment  against  the  restrictions  enforced 
by  the  Germans  in  their  efforts  at  civilization,  including  com- 
pulsory work  on  European  plantations  in  certain  districts. 
Moreover,  it  is  stated  Uiat  the  Herero  in  rebeUion  in  German 
South-west  Africa  sent  word  to  the  east  coast  natives  to  follow 
their  example,  an  instance  of  the  growing  solidarity  of  the  black 
races  of  Africa.  Though  the  revolt  ^read  over  a  very  large 
area,  the  chief  centre  of  disturbance  was  the  regum  between 
Nyasa  and  the  coast  at  Kilwa  and  Lindi.  Besides  a  number  of 
settlers  a  Roman  Catholic  bishop  and  a  party  of  four  missionaries 
and  nuns  were  mtirdered  in  the  Kilwa  hinterland,  while  nearer 
Nyasa  the  warlike  Wangoni  held  possession  of  the  country. 
The  Germans  raised  levies  of  Masai  and  Sudanese,  and  brought 
natives  from  New  Guinea  to  help  in  suppressing  the  rising, 
besides  sending  naval  and  military  contingents  from  Germany. 
In  general,  the  natives,  when  encountered,  were  easily  dispersed, 
but  it  was  not  until  March  1906  that  the  coast  regions  were 
again  quiet.  In  July  following  the  Wangoni  were  beaten  in  a 
decisive  engagement.  It  was  officially  stated  that  the  death-roll 
for  the  whole  war  was  not  below  120,000  men,  women  and 
children.  In  1907  a  visit  was  paid  to  the  colony  by  Herr  B. 
Demburg,  the  colonial  secretary.  As  a  result  of  this  visit  more 
humane  methods  in  the  treatment  of  the  natives  were  introduced, 
and  measures  taken  to  develop  more  fully  the  eocmomic  resources 
of  the  country. 

Authorities. — S.  Passaige  and  others,  Das  detOsche  KoUmiat- 
reieh,  Erster  Band  (Leipzig,  1909} ;  P.  Rnchaxd,  Deutsck  Ostafrika, 
das  Land  vnd  seine  Btmohner  (Leipzig,  1893);  F.  StulilmanD,  Hit 
£mtii  Pasha  im  Henen  von  AJrika  (Berlin,  1894):  Bnx  Foerster, 
D€Mtsei4>sl^rika;  Gtopapkie  «tmf  GtsdtickU  (Lopog,  1890) ;  Oscar 
Baumann,  ikDeiii^i^^Hkawal^emd^  Aufstamds  menoa,  1890), 
Usambara  und  seine  Nackbargebieie  (Bertim  iSc^l).  and  Dittk 
Massailand  xmr  Nil^n^  (B^iin,  1894).  For  specal  studies  see  P. 
Samasaa,  Die  Bestedetunt  Deutuh-Osi^rikas  (Leipz^,  1909):  A. 
Engler.  Die  PflangemoeU  Ost-Afnkas  und  der  NatMare^ieu  (Berlin, 
18(^-1896)  and  other  works  by  the  same  autbor:  Stromer  von 
Rochenbadi,  Die  Geolope  der  deutickem  5cte<M^Mfc  w  Afhka 
(Munich  and  Leipcie,  1S96):  W.  Bomhardt.  l)manM)a^nka 
(Berlin.  1898):  F.  Fullerbom,  BeitrdM  wmt  pkysisckat  AnAnpel^ 
der  Nord-Nyassaldnder  (Berlin.  1902),  a  fine  series  of  piDtures  of 
native  types,  and  Das  Devtscke  Nyassa-und  Rumrnma  »bieit  Lan4 
und  LetOe  (Berlin,  1906);  K.  Weule,  Nairn  Life  im  East  Africa 
(LtMidon,  1909) ;  Hans  Meyer,  Der  Kiiimamdjaro  (Bertin,  1900)  and 
Die  Eisaibakmen  *m  iropi^Aen  Afrika  (Letpzig,  1902) ;  J.  Stfawka. 
Die  Portugieseneeit  von  Deutsck-  m.  Englisck-Ostajnia  (Beriin.  18^). 
a  valuable  monograph  oa  the  Portuguese  period.  See  also  Britiab 
Official  Reports  on  East  Africa  (specially  No.  4221  ann.  ser.).  tbe 
German  Wliite  Books  and  annual  reports,  tbe  Mitteilmngeu  ams  dem 
dtutseken  Sckmt^ebiete,  and  the  Dentsdies  KotomiaiblaU,  pobluhed 
fortnightly  at  Berlin  since  1890.  The  DesOscker  Kvtmial  Adas  has 
naps  OD  dw  i:  1.000^000  scale.  (F.  R.  C) 

OEBHAM  EVANGEUCAL  STHOD  OP  NORTH  AMERICA. 

a  Protestant  church  dating  from  October  1840,  and  known, 
in  its  eariy  years,  as  the  Goman  Evangelical  Association  of  tbe 
West.  It  was  formed  by  six  German  ministers  who  had  been 
ordained  in  Prussia  and  were  mgaged  in  missioDaiy  and  pioneer 
work  in  Missouri  and  Ulinms.  Tbe  original  ovgwnisatioa  was 
strengthened  in  1858  amalgamation  with  tbe  Gennan  Evan- 
getical  Church  Associatkm  of  Ohio,  and  later  by  tbe  inchision  of 
tbe  Gennan  Cnited  Evangelical  Syihod  of  tbe  East  (i860),  the 
Evangelical  Synod  of  the  XortlHWcst  (1873)  and  the  United 
Evangefical  Synod  of  the  East  (1872).  The  cbindi  faaaa  its 
position  on  the  Bible  as  intef|»eted  by  tbe  symbols  of  tbe 
Lutbeimn  and  R^onned  cbotches  so  far  as  tho^  arc  in  agrecaei^ 
points  o£  differrace  being  left  to  "  that  Kboty  of  miwriffr 
which,  as  a  ooiiq»ODent  put  ot  the  basis  of  man's  attrnmlC 


Digitized  by 


GERMANIC  LAWS  > 


775 


responsibility  to  God  himself,  is  the  inalienable  privilege  of 
every  believer."  The  church,  which  has  (1909)  985  ministers 
and  some  238,000  communicant  members,  is  divided  into  seven- 
teen districts,  with  officers  responsible  to  the  General  Synod, 
which  meets  every  four  years.  There  are  boards  for  home 
and  foreign  missions,  the  latter  operating  chiefly  in  the  Central 
Provinces  of  India.  The  literature  trf  the  diurdi  is  mainly  in 
German,  though  English  is  rapidly  gaining  ground. 

GERMAinC  UWS,  BARLT.  Of  those  Germanic  laws  of 
the  early  middle  ages  which  are  known  as  leges  barbarorum, 
we  here  deal  with  the  principal  examples  other  than  Prankish, 
viz.  (i)  Leges  Wisigothorum,  (2)  Lex  Burgundionum,  (3)  ,Paclus 
Alamannorum  and  Lex  Alataannorum,  (4)  Lex  Bajuvoriorum, 
(5)  Lex  Saxonum,  (6)  Ltx  Frisionum,  (7).  Lex  Angliorum  el  Weri- 
norum,  hoc  est,  Thttringorum,  and  (8)  Leges  Langobardorum. 
All  these  laws  may  in  general  be  described  as  codes  of  procedure 
and  tariffs  of  compositions.  Hiey  present  somewhat  similar 
features  with  the  Salic  law,  but  often  differ  from  it  in  the  date  of 
compilation,  the  amount  of  fines,  the  number  ^d  nature  of 
the  crimes,,  the  number,  rank,  duties  and  titles  of  the  officers, 
&c.  For  the  Salic  law  and  other  Fzankish  laws,  see  Sauc  Law, 
and  for  the  edict  of  Theodoric  I.,  which  was  appIicaUe  to  the 
Ostrogoths  and  Romany,  see  Roman  Law. 

For  the  whole  body  of  the  Germanic  laws  see  P.  Candani,  Bar- 
harorum  leges  aniiguae  (Venice,  1781-1789);  F.  Walter,  Corpus 
jwis  emtiattici  an^qui  (Berlin^  1824);  Monumenia  •  Germmiae 
historiai.  Leges.  For  further  information  on  the  codes  in  general, 
see  H.  M.  Z6pfi,  Deutsche  Rechtsgesehichte  (4th  ed.,  Heidelbei^, 
I87i-i8;r6);  J.  E.  O.  Stohbe,  Geschichte  der  deutschen  RechtsqueUen 
(Brunswick,  1860-1864) ;  Paul  Vif^let,  Histoire  du  droit  civil  fransais 
(and  ed>,  Paris,  1893};  H.  Bruniwr,  Deutsche  Reehtsgesekkhte 
(and  ed.,  Leipzig,  1906). 

I.  Leges  Wisigothorum. — ^Karl  Zeumer's  edition  of  these  laws 
in  the  4to  series  of  the  Mon.  Germ.  Sist.  throws  new  light  on  all 
questions  relating  to  their  date  and  a>mp08it2(m.  It  is  now 
certain  that  the  earliest  written  code  of  the  Visigoths  dates  back 
to  King  Eortc  (466-48$).  Bemdes  Iris  own  constitutions,  Euric 
kiduded  in  this  oaUefAkm  constitutions  of  his.  jmideoasors, 
Hieodoric  I.  (4x9-451),  Tborismund  (451-453),  and  Theodoric  11. 
(453-466),  Bttd  he  artaAged  the  whole  in  a  logical  order.  Of 
this  code  fragments  (rf  chaptera  ixlzzvt  to  cocxxxvi>  have  been 
discovered  in  a  paHmpaest  MS.  ia  the  Bil^othdque  Natiooale 
at  Paris  (Latin  coU.,  Na  isi6i),  a  fact  whidi  i»oves  that  the 
code  ran  over  a  large  area.  Euric's  code  was  used  for  all  cases 
between  Goths,  and  between  them  and  RcHnans;  in  cases 
between  Romans,  Roman  law  was  used.  At  the  instance  of 
Euric's  son,  Alaric  II.,  an  examination  was  made  of  the  Roman 
laws  in  use  among  Romans  in  his  dominions,  and  the  resulting 
compilation  was  approved  in  506  at  an  assembly  at  Aire,  in 
(^cony,  and  is  known  as  tiie  Breviary  of  Alaric,  aiid  sometimes 
as  the  Liber  Aniani,  from  tfae  fact  that  the  authentic  copies 
bear  the  agnature  of  the  referertdariHS  Anian. 

Euric's  code  remained  in  force  among  the  Visigoths  of  Spain 
until  the  xeigD  of  Leovit^d  (56&-586),  who  made  a  new  one, 
inqnoving  upon  that  of  his  predecessor.  This  work  is  lost,  and 
we  have  no  direct  knowledge  of  any  fragment  of  it.  In  the  3rd 
codification,  however,  many  provisions  have  been  taken  from 
the  2nd,  and  these  are  designated  by  the  word  "  antiqua";  by 
means  <rf  these  "  antigua  "  we  are  enabled  in  a  certain  measure 
to  reconstruct  the  woik.  of  Leovigild. 

After  the  reign  of  LeovigUd  the  legislation  of  the  Visigoths 
underwent  a  transformatimi.  The  new  laws  made  by  the  kings 
were  declared  to  be  f^plicable  to  all  the  subjects  in  the  king- 
dom, <rf  wiiatever  nee — in  other  words,  they  became  tearritorial; 
and  this  principle  <A  territoriality  was  graduaUy  extended  to 
the  ancient  ooAe.  Moreover,  the  convenian  of  Reccared  I. 
(s86-6or)  to  Ofetbodoxy  effaced  the  rdigioiis  diffcvencea  anumg 
Us  subjects,  and  all  sttbjects,  qua  Christians,  had  to  sulnnit  to 
the  cancnu  of  the  ooundb,  whidi  were  made  oUigatory  by  the 
kings.  Aftex  this  change  had  been  accefited,  Recceswtnth  (649- 
673)  made  a  sew  code,  which  was  api^cable  to  Visigoths  and 
Romans  alike.   This  code,  known  as  the  Liber  judidorum,  is 

1  Hie  lacunae  in  these  {ragmcnts  have  been  filled  in  by  cfaeaidof 
the  law.ttf  the  Bamrians,  wbera  thechief  prpvinons  are  reproduced. 


divided  into  12  books,  vehich  are  subdivided  into  tUuli  and 
chapters  {aerae).  It  cofi^}rises  324  constitutions  taken  from 
Leovigild 's  collection,  a  few  of  the  laws  of  Reccared  and  Sisebut, 
99  laws  of  Chindaswinth  (642-653),  and  87  of  Recceswinth. 
A  recension  of  this  code  of  Recceswinth  was  made  in  681  by 
King  Erwig  (6S0-687),  and  is  known  as  the  Lex  Wisigothorum 
renovata;  and,  finally,  so^e  additamenta  were  made  by  Egica 
(687-703).  in  Zeumer's  edition  of  the  Leges  Wisiff>th>rum  the 
versions  <^  Recceswinth  and  Erwig,  where  they  differ  from  each 
other,  are  shown  in  paxaM  columns,  and  the  laws  later  than 
Erwig  are  denoted  hy  the  sign  "  no9.^ 

For  further  informatimi  see  the  preface  to  Zeumer's  edition ; 
H.  Brunner,  Deutsche  SeehtsgeschicSie  (2nd  ed.,  Leipcig,  1906); 
Urefia  y  Smenyaud,  La  Legiskuion  Gotico-hispana  (Madrid,  1905). 

2.  Lex  Burgundionum. — This  code  was  compiled  by  King 
Gundobaid  (474-516),  very  probably  after  his  defeat  by  Clovia 
in  500.  Some  additamenta  were  subsequently  introduced  ^thec 
by  Gundobaid  himself  or  by  his  son  Sigismund.  This  law  bears 
the  title  of  Uber  Constituiionum,  which  shows  that  it  emanated 
from  the  king;  it  is  also  known  as  the  Lex  Gundobada  <a  Lex 
Gombata.  It  was  used  for  cases  between  Burgundians,  but  was 
also  applicable  to  cases  between  Burgundian»  and  Romans. 
For  cases  between  Romans,  however,  Gundobaid  compiled  the 
Lex  RopuMta  Burg^ndiontm,  caUed  .sometimes,  throu^  a  mis- 
reading of  the  MSS.,  the  Liber  Papiani  or  simply  Papianus. 
The  barbarian  law  fk  the  Burgundians  shows  strong  traoes  of 
Roman  influence.  It  recognizes  the  will  and  attadies  great 
importance  to  written  doeds,  but  on  the  other  hand  sanctions 
the  judicial  duel  and  the  cojuratores  (sworn  witnesses).  The 
vehement  protest  made  in  the  9th  century  by  Agobard,  biah<^ 
of  Lyons,  against  the  Lex  Gundobada  shows  that  it  was  still  in 
use  at  that  period.  So  late  as  the  loth  and  even  the  nth 
centuries  we  find  the  law  of  the  Burgundians  invoked  as  personal 
law  in  C^uny  charters,  but  doubtless  these  passages  refer  to 
accretions  of  local  customs  rather  than  to  actual  paragr^hs 
of  the  aodent  code. 

The  text  of  the  Lex  Burgwidionum  has  been  published  by  F. 
Bluhme  in  the  Mon.  Germ.liist.,  Leges,  iii.  525;  by  Karl  Binding 
in  the  Pontes  rerum  Bemensium  (vol.  i.,  1880);  by  J.  E.  Valentin 
Smith  (Paris,  1869  seq.);  and  by  von  Salis  (1892)  in  the  4to  series 
of  the  Mon.  Germ.  hist.  Cf.  R.  Dartste,  "  La  Loi  Gombette,"  in  the 
Journal  des  savants  (July  1891). 

3.  Pactus  Alamannorum  and  Lex  Alamarmorum.-^l  the 
laws  of  the  Alamanni,  who  dwelt  between  the  Rhine  and  the 
Lech,  and  spread  over  Alsace  and  what  is  now  Switzerland  to 
the  south  <k  Lake  Constance,  we  possess  two  different  tests.. 
The  earlier  text,  of  which  five  short  fragments  have  omne  down 
to  us,  is  known  as  the  Padus  Alamannorum,  and  from  the  per- 
sistent recurrence  of  the  expression et  Ac  convenit "  was  most 
probably  drawn  up  by  an  offidal  commission.  The  reference  to 
affranchisement  in  ecclesia  shows  that  it  was  composed  at  a  period 
subsequent  to  the  converaon  of  the  Alamanni  to  Christianity. 
There  is  no  doubt  that  the  text  dates  back  to  the  reign  of 
Dagobert  I.,  i.e.  to  the  first  half  of  the  7th  century.  The  later 
text,  known  as  the  Lex  Alamannorum,  dates  from  a  period  when 
Alamannia  was  independent  under  national  dukes,  .but  Tea>gmzed 
the  theoretical  suzerainty  of  the  Prankish  kings.  There  seems 
no  reason  to  doubt  the  St  Gall  MS.,  which  states  that  the  law 
had  its  origin  in  an  agreement  between  the  great  Alamannic 
lords  and  Duke  Landfrid,  who  ruled  the  duchy  from  709  to  730. 

The  two  texts  have  been  published  by  J.  Merkel  in  the  Mon. 
Germ,  hist.,  Leges,  iii.,  and  by  Karl  Lehmann  in  the  4to  series  of 
the  same  cc^lection. 

4.  Lex  Bajuvariorum. — We  possess  an  important  law  of  the 
Bavarians,  whose  duchy  was  situated  in  the  r^on  east  of  the 
Lech,  and  was  an  outpost  of  Germany  against  the  Huns,  known 
later  as  Avars.  Parts  of  this  law  haw  been  taken  directly  from 
the  Visigothic  law  of  Euric  and  fmn  tfae  law  aS.  the  Alamanni. 
The  Bavarian  law,  therefore,  is  later  than  that  oi  the  Alamanni. 
It  dates  unquestionably  from  a  period  when  the  Prankish 
authority  was  very  strong  in  Bavaria,  when  the  dukes  were 
vassals  of  the  Frankish  kings.  Immediately  after  the  revolt  of 
Bavaria  ia  743  the  Bavarian  duke  Odilo  was  forced  to  submit 
to  Pippin  and  Caiioman,  the  sons  of  Charl^-Martel,  >andit<^ 
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recognize  tfie  Frabkish  suzerainty.  About  the  same  period,  too, 
the  church  oi  Bavaria  was  organized  by  St  Boni&ice,  and  the 
country  divided  mto  several  bishoprics;  and  -^frfe 'find  frequent 
references  to  these  bishops  (in  the  i^nral)  {&  th^  hnr  of  the 
Bavarians.  On  the  other  hand,  we  know  that  the  hiw  &  anterior 
to  the  rdgn  of  Buke  Tassflo  III.  (74^788).  The  date  of  com- 
pilation must,  therefore,  be  placed  between  743  and'  749. 

There  is  an  edition  of  the  Lex  Bajwariorum  by  J.  Merkel  in  the 
Mon.  Germ.  Hist.,  Leges,  UL  and  another  was  undertaken  by 
E.  von  Sdxwand  ior  uie  4to  series  of  the  same  o^ection.  Cf.  von 
Schvnnd's  artide  in  the  Nau*  Archil,  vol  xaxL  , 

5.  Lex  5ax«ff«fli.-— Germany  comprised  two  other  duchies, 
Saxony  and  Frisia,  of  each  of  which  we  possess  a  text  of  law. 
The  Lex  Saxonum  has  come  down  to  us  in  two  MSS.  and  two  old 
editions  (those  of  B.  Jl  Herold  and  du  Tlllet),  and  the  text  has 
been  edited  by  Karl  von  Richthofen  in  the  Mon.  Germ,  hist.', 
Legfis,  V.  Tht  kw  contains  andent  customary  enactments  of 
Sa»>ny,  and,  in  the  form  in  which  it  has  reached  us,  is  later  than 
the  eonqneit  of  Saxony  hy  Oiarlemagne.  It  is  preceded  two 
capitnhuies  of  Oiarlemagne  for  Saxony — the  CapUidaHo  de 
fartibus  SaxoniM  (A.  Boretius  i.  68),  wHch  dates  undoubtedly 
from  78a,  and  is  characterized  by  great  severity,  death  being  the 
penalty  for  every  o£Eence  against  the  Christian  relij^on;  and  the 
Capititlare  Satonictm  (A.  Boretius  i.  71),  of  the  28th  of  October 
797,  in  which  Charlemagne  shows  less  brutality  and  pronounces 
^mple  compositions  for  misdeeds  which  formerly  ent^ed  death. 
The  Lex  Saxonum  apparently  dates  from  803,  since  it  contains 
provisions  which  are  in  the  CapiUdare  legi  Ribuariae  addittim 
of  that  year.  The  law  established  the  ancient  customs,  at  the 
same  time  eliminatmg  anything  that  was  contrary  to  the  spirit 
of  Christianity;  it  proclaimed  the  peace  of  the  diurches,  whose 
posses^na  it  guaranteed  and  whose  right  of  asylum  it  reo^hized. 

6.  Lex  FrimniMi.-— This  consists  a  medley  of  documents 
of  the  most  heterogeneous  character.  Some  of  its  enactments 
are  purely  pagan — thus  one  par^raph  allows  thfr  mother  to  kill 
her  new-born  child,  and  another  prescribes  the  immolatioh  to 
the  gods  of  the  defiler  of  their  tetnple;  others  are  purely  Christian, 
such  as  those  which  prohibit  incestuous  marriages  and  working 
on  Sunday.  The  law  abounds  in  contradictions  and  repetitions, 
and  the  compoutions  are  calculated  in  different  moneys.  From 
this  it  wotild  appear  that  the  documents  were  merely  materials 
collected  from  various  sources  and  possibly  with  a  view  to  the 
compilation  of  a  homogeneous  Ikw.  These  materials  were  appar- 
ently bhnight  together  at  the  b^judng  of  the  9th  century,  at  a 
time  of  intense  legislative  activity  at  the  court  of  Ctorlemt^Bne. 

Then  are  no  MSS.  of  the  document  extant;  out  knowledge  of  it 
is  based  upon  B.  J.  Herold's  edition  (OnigmMm  ac  Germanicarvm 
antiquitatutn  Ubri,  Basel,  1557).  which  has  been  reproduced  by 
Karr  von  Richthofen  in  the  Mon.  Germ,  hist..  Leges,  ih.  631. 

7.  Lex  An^iorum  et  Werinorum,  hoc  est,  Tkuringorum. — In 
early  times  there  dwelt  in  Thuruigia,  south  of  the  river  Unstrut, 
the  Angli,  who  gave  their  name  to  the  pants  Engili,  and  to  the 
east,  between  the  Saale  and  the  Elster,  the  Wami  (Werini,  or 
Varini),  whose  name  is  seen  in  Werenofeld,  In  the  gth  century, 
however,  this  region  (then  called  Werepofeld)  was  occupied  by 
the  Sorabi,  and  the  Wami  and  Angli  either  coalesced  with  the 
Thuringi  or  sought  an  asylum  in  the  north  of  Germany.  A 
a>Uection  of  laws  has  come  down  to  us  bearing  the  name  of 
these  two  peoples,  the  Lex ,  Angliorum  et  Werinorum,  hoc  est, 
Thuringorum. .  This  text  is  a  collection  of  local  customs  arranged 
in  the  same  order  as  the  law  of  the  Ripuarians.  Parts  of  it  are 
based  on  the  Capitulare  legi  Ribuariae  addUum  of  803,  and  it 
seems  to  have  been  drawn  up  In  the  same  conditions  and' circum- 
stances as  the  law  of  the  Saxons.  Hiere  is  an  edition  of  this  code 
by  Karl  von  Richthofen  in  the  Mon.  Germ.  Inst.,  Leges,  v.  103. 
Tht  old  opinion  that  the  law  originated  in  south  Holland  is 
entirely  without  foundation. 

8.  Leges  Langobardorum. — ^We  possess  a  fair  amount  of 
information  on  the  origin  of  the  last  barbarian  code,  the  laws 
of  the  Lombards^ '  The  first  part,  consisting  of  388  chapters, 
is  known  as  the  Edictus  Langobardorum,  and  was  promulgated 
by  King  Rothar  at  a  diet  held  at  Pavia  on  the  22nd  of  November 
643.  This  work,  composed  -at  one  time  and  arranged  on  a 


systematicplan,isveryremarkable.  The  compilers  knew  Roman 
law,  but  drew  upon  it  on!/ for  their  method  of  presentation  and 
for  their  termmology;  utd  the  document  presents  Germanic  law 
ia  its  purity.  RothajHs  edict  was  augmented  by  his  successors: 
Grimcnld  (668)  added  nine  chapters;  LiutpraAd  (713-^35), 
fifteen  voltmies,  containing  a  great  number  of  ecdesiaitica] 
enactments;  Ratchis  (7.46),  eight  chapters;  imd  AistuH  (753)! 
thirteen  chapters.  After  the  union  of  the  Lombards  to'  the 
Frankish  kingdom,  the  capitularies  made  for  the  entire  kingdom 
were  applicable  to  Italy.  There  were  also  special  capitularies 
for  Italy,  called  CapUida  ItaHca,  some  of  which  were  appended 
to  the  edict  of  Rothar. 

At  an  early  date  compilations  were  formed  in  Italy  for  the  use 
of  legal  practitioners  and  jurists.  Ebojiaid,  duke  and  margtave 
of  Rhaetia  and  Friuli,  arranged  the  contents  of  the  edict  with  its 
successive  ad(£tamenta  mfo  a  Concordia  de  singulis  causis 
(829-832).  In  the  loth  century  a  collection  was  made  of  the 
capitularies  in  use  in  Italy,  and  this  was  known  as  the  Capitulare 
Langobardorum.  Then  appeared,  imder  the  influence  of  the 
school  of  law  at  Pavia,  tiie  Liber  legts  Langobardorum,  also 
called  Liber  Papiensis  (beginning  of  nth  century),  and  the 
Lombarda  (end  of  ixth  century)  in  two  forms — that  g^ven  in  a 
Monte  Casino  MS.  and  known  as  the  Lotnbarda  Casinensis,  and 
the  Lombarda  Vnlgala.' 

Thm  are  editione  of  the  Edic^,  the  Caneardiaj  and  the  Liber 

Papiensis  by  F.  Bli^me  and  A.  Boretius  in  the  Mon,  Germ*  hi^. 
Leges,  iv.  Bluhme  also  gives  the  rubrics  of  the  Lombardae,  w^ck 
were  puMisfaed  by  F.  Lindeabeig  in  his  Codex  legum  arUiguarum  in 
1613.  For  further  infonnatiQii  on  the  laws  of  the  Lojc^bards  see 
J.  Merkel,  Geschu^  des  Langobardenrechis  (iSso);  A.  Boretius, 
Die  Kapituiarien  im  Langobardenreieh  (1864);  and  C  Kier,  Bdieins 
Roiari  (Copenha^eQ,  18^8).  Cf.  R.  Darqste  in  the  Nouvdle  Rjmte 
historique  de  droit  fran^ais  ei  Stronger  (1900*  p.  143).        (C.  Pf.) 

(lEBHANICUS  CAESAR  (15  b.C'AJ>.  19),  a-Ro&uui  geneiBl 
and  provincial  governor  in  the  reign  of  TiberiuB. '  The  name 
Germaiucus,' the  only  one  by  ^rtddk  he.  is  kno«n  in  history,  he 
inherited  £rom  his  father,' Nero  Qn^huj  Brums,  tfae.fuDOus 
general,brotherofTiberiusandstepsQBof Augustus..  H&motfaer 
was  the  younger  Antonia,  daughter  (tf  Marcus  Antonios  and 
niece  of  Augustus,  and  he  married  Agrippina,  the  granddaii^ta' 
of  the  same  emperor.  It  was  hatu^l,  therefore,  that  he  should 
be  regarded  as  a  candidate  for  the  pur;^.  Augustus,  it  would 
seem,  long  hesitated  whether  he  should  name  him  as  his  successor, 
and  as  a  compromise  required  his  uncle  Tiberius  to  adc^t  him, 
though  Tiberius  had  a  son  of  his  o^.  Of  his  eaxly  years  and 
education  littie  is  known.  That  he  possessed  considerable 
literary  abilities,  and  that  these  were  carefully  trained,  we  gather, 
both  from  the  speeclies  which  Tacitus  puts  into  his  mouth,  and 
btmi  the  reputation  he  left  as  an  orator,  as  attested  by  SuBtoniiitf 
and  Ovid,  and  from  the  extant  fragknents  6f  fab  wtta^ks. 

At  the  age  of  twenty  Ue  Bcrved  his  apptoiticeship  as  a  soldier 
under  Tiberius,  and  was  rewarded  wiUi  the  triumphal  insignia 
for  his  services  in  crushing  the  revolt  in  BaliUatia  and  Pannonia. 
In  A.D.  II  he  accompanied  Tiberius  in  his  can^taigBoKL  the  Rhisev 
undertaken,  in  consequence  of  the  defeat  U  Varus,  with  the 
object  of  securing  the  German  frontier.  In  13  he  was  made 
consul,  and  increased  his  pt^ularity  by  appearmg  as  an  advocate 
in  the  courts  of  justice,  and  by  the  celebration  of  biffiiitnt  games; 
Soon  afterwards  he  was  appointed  by  Augu^us  to  the  important 
command  oi  the  eight  legions  on  the  Rhine.^  The  news  of  the 
emperor's  death  (14)  found  Oermanicus  at  Lt^unum  (Lyons), 
where  he  was  superintoidlng  thecensos  of  Gaul.  Close  upon  tbia 
came  the  report  that  a  mutiny  had  bfdKn  cnit  among  his  legions 
on  the  lower  Rfaine.  Germanicus  hurried  bade  to  the  camp, 
which  was  now  in  open  insurrection.  Hie  tumult  was  with 
difficulty  quelled,  partly  by  well-tiibed  concessions;  for  which 
the  authority  of  the  empercn-  was  forged,  but  diledy  owing  to 
his  personal  popuhu^ty.  Some  of  the  '  insurgmts  actually 
proposed  that  he  should  put  himself '  at  their  head  and  secure 
the  empire  for  himself,  but  their  offeir  wai  rejected  with  indig- 
nation. In  ordar  to  cahn  the  exdtaneikt  Germanicus  determined 
at  once  on  an  active  campaign:  Crossing  the  Rhine,  he  attacked 
and  routed  the  Marsi,  and  laid  «iute  die  vallc^  of  the  Em& 
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In  the  foUowing  year  he  nuudi^d  agajiast  ,^iiuaius,  the  conqueror 
of  Varus,  and  performed  the  last  rites  over  the  remains  of  the 
Roman  soUU«s  that  still  lay  there  unburied,  erecting  a  bairow 
to  mark  the  spot.  Anuinii^s,  howevetj  favoured  by  the  marshy 
ground,  was  abl?  to  hold  his  own,  and  it  required  another 
c<H»Tiwig"  before  be  waa.^tfuUly  defeated.  A  mavterly  combined 
movement  by  land  and  water  enabled  Germanicus  to  concentrate 
his  forces  against  the  main  body  o£  the  Germans  encamped  on 
the  Weser,  and  to  crush  them  in  two  obstinately  contested  battles. 
A  monument  erected  on  the  field  proclaimed  that  the  army  of 
Xiherius  had  conquered  every  tribe  between  the  Rhine  and  the 
Elbe.  Qreat,  however,  as  the  success  of  the  Roman  aims  had 
been,  it,  was  not  such  as  to  justify  this  boastful  in8CEq>tion;  we 
read  oi  reneiwed  attacks  from  the  barbarians,  and  plans  of  a 
fourth  campaign  for  the  next  summer. 

But  thf;  success  of  Gennanicus  had  already  stirred  the  jealousy 
and  fears  oi  Tiberius,  and  he  was.  reluctantly  compelled  to  return 
to  Rome.  On  the  :t6th  of  May  z?  he  celebrated  a  triumph. 
The  enthusiasm  with  which  he  was  welcomed,  not  only  by  the 
populace,  but  by.  the  empecor's  own  praetorians,  was  so  great 
that  the  earliest  pretext  was  seized  to  remove  him  from  the  c^itaL 
He  was  sent  to  the  East  with  extraordinary  powers  to  settle  a 
disputed  succession  in  Parthia  and  Armenia.  At  the  same  time 
Gnaeus  Calpumius  Piso,  one  of  the  most  violent  and  ambitious 
of  the  old  nobility,  was  sent  as  governor  of  Syria  to  watch  his 
movements.  Germanicus.  proceeded  by  easy  stages  to  his 
province,  halting  on  his  way  in  Dalmatia,  and  visiting  the  battle- 
field of  Actium,  Athens,  Ilium,and  other  places  of  historic  interest. 
At  Rhodes  he  mpt  his  coadjutor  Piso,  who  was  seeking  everywhere 
to  thwart  and  maUfn  lum.  When  at  last  he  reached  his  destina- 
tion, he  found  little  difficulty  in  effecting  the  settkmeat  of  the 
disturbed  provinces,  notwith^andingPiso'sviolmtandpergistent 
opposition.  At  Artaxata  Zeno,  the  popular  candidate  for  the 
throne,  was  crowned  king  of  Armenia.  To  the  provinces  of 
Cappadocia  and  Commagene  Roman  governors  were  assigned; 
Parthia  was  conciliated  by  the'  banishment  of  the  dethroned 
king  Vonones. 

After  wintering  in  Syria  Germanicus  started  for  a  tour  in 
Egypt.  The  chief  motive  for  his  journey  was  love  of  txavel  and 
antiquarian  study,  and  it  seems  never  to  have  occurred  to  him, 
till  he  was  warned  by  Tiberius,  that  he  was  thereby  transgressing 
an  unwritten  law  which  forbade  any  Roman  of  rank  to  set  foot 
in.  Egypt  without  egress  permission.  On  his  return  to  Syria 
be  found  that  all  hb  arrangements  had  beoi.  upset  by  Fiso. 
Violent  recriminations  followed,  the  result  of  which,  it  would 
seem,  was  a  promise  on  the  part  oi  Fiso  to  quit  the  province. 
Bi^t  at  this  juncture  Germanicus  was  suddenly  attacked  at 
Epidaphne  near  Antioch  by  a  violent  illness,  which  he  himself 
and  his  friends  attributed  to  poison  administered  by  Flandna, 
the  wife  of  Piso,  at  the  lnstigati(»i  of  Tiberius.  Whether  these 
su^idons  were  true  is  open  to  que^on;  it  seems  more  probable 
that  his  death  was  due  to  natural  causes.  His  ashes  were  brought 
to  Rome  in  the  following  year  (20)  by  his  wife  Agrippina,  and 
deposited  la  the  grave  of  Au^istus,  He  had  nine  children, 
six  of  whom,  three  sons  and  three  dauipiters,  survived  him, 
amongst  them  the  future  cmpesot  Gaaus  and  the  notorious 
Agrippina,  ihe  mother  of  Nero.  The  news  of  his  death  cast  a 
ghxmi  ova  fhe  whole  empire.  Nor  was  Germasicus  im^rorthy 
of  this  passionate  devotion.  He  had  wiped  out  a  great  national : 
disgrace;  he  had  quelled  the  most  formidable  foe  of  Rome. 
His  private  hie  had  been  stainless,  and  be  possessed  a  singularly 
attractive  personality.  Yet  there  were  element^  of  weakness 
in  his  character  which  his.  short  life  only  half  revealed:  an 
impetuosity  which  made  him  twice  threaten  to  take  his  own 
life;  a  superstitious  vein  which  impeUsd  him  to  consult  oracles 
and  shrill  from  bad  omens;  an  amiable  dil^tantism  which  led 
him  to  traveLjo  Csypt  while  his  enemy  was  plotting  bis. ruin; 
a  want  of  nerve  and  rooLution  which  prevented  him  from  conang 
to  an  optai  rupture  with  Fiso  till  it  was  too  late. 

He  possessed  con^erable  litoary  abilities;  bis  speeches  and 
Greek  comedies  were  highly  spoken  of  by  his  contemporaries. 
But  the  only  specimen  of  his  work  that  has  come  down  to  us  is 


111 

the  translation -in  Latu>  hexameters  (generally;  at^huted  to 
him,  althoughsome  consider  Domitian  the  author),  to^t^er  with 
scholia,  of  the  Phaenomena  of  Aratus,  which  is  superior  to  those 
of  Cicero  and  Avienus  (best  edition  by  A.  Breysig,  1867;  1899, 
without  the  scholia).  A  few  extant  Greek  and  Latin  ^igranu 

also  bear  the  name  Germanicus.  .  ; 

,  In  addition  to  moncwaphs  by  A.  Zingerle  (Trei^  1867)  and 
A.  Breysig  (Erfurt,  1892),  there  are  treatises  on  the  German  cam- 
paums  by  E.  von  UTiet^eim  (1850),  P.  HOfer  (I884),  F.  Knoke 
(1S87, 1889).  W.Fricke(i889),A.  TarameUi  (itei).  J^in(x90d). 

See  Tacitus,  AmuUt,  u-iv,  (ed.  Fumeau^;  Suetonius,  AimuIus, 
Tiberius ;  J.  C.  Tarver,  Tiberius  (1902) ;  Merivale,  Hist,  oi  the  Romans 
under  the  Etnp^e,  chs.  42,' 43;  H.  Schiller,  Geschickte  aer  romiscken 
Kaiserceit,  i.  I  (1883),  pp.  227,  258,  261-266,  270-276;  M.  Schan*. 
Geschickte  der  rimischm  LUterattff,  pt.  IL  (and  ed.,  iooi:),«iid  Teuffel- 
Schwabe,  Hist,  of  Rotaan  Literature  (Eng.  tr.,  1900),  275. 

GBRIIANinil  (symbol  Ge,  atomic  weight  72-5);  one  of  the 
metallic  elements  included  in  the  same  natural  family  as  carbon, 
sUicon,  tin  and  lead.  It  was  discovered  in  1886  by-  C.  Winkler 
in  argyrodite,  &  mineral  iound  at  Fidb&%  in  Saxony.  On  ex- 
amination of  the  metoi  and  its  salts  it  was  shown  to  be  identical 
with  the  hypothetical  element  ekasilicMt  whose  properties 
had  been  predicted  by  D.  MendeI6eS  many  years  previously. 
The  element  is  of  extremely  rare  occurrence,  being  met  with 
only  in  argyrodite  and,  to  a  very  small  extent,  in  euxenite.  It 
may  be  obtained  from  argyrodite  by  heating  the  mineral  in  a 
ciurent  of  hydrogen;  or  by  heating  the  dioxide  to  redness  with 
carbon.  It  forms  grey  coloured  octahedra  of  specific  .gravity 
5-496  at  30"*  C,  melting  at  900"  C;  it  bums  at  a  red  heatj  is 
insoluble  in  hydrochloric  add,  but  dissolves  in  aqua  regie,  and 
is  also  soluble  in  molten  alkalis.  Two  oxides  of  germanium 
are  known,  the  dioxide,  GtO%,  being  obtained  by  roasting  the 
sulfide  and  treatment  with  nitric  add.  It  is  a  whUe  pow^, 
very  slightly  soluble  in  water,  and  possesses  add  pn^icrties. 
By  heating  with  a  small  quantity  of  magnesium  it  is  converted 
into  germanious  oxide,  GeO.  By  heating  the  metal  with  chlorine^ 
germanic  chloride,  GeCU,  is  obtained  as  a  colourless  fuming 
liquid  boiling  at  86-87"  C.,  it  is  decomposed  by  water  forming 
a  hydrated  germanium  dioxide.  Germanium  dickloride,  GeCl^ 
and  germanium  chloroform,  GeHCU,  have  also  been  described. 

Germanium  compounds  on  fusion  with  alkaline  carbonates 
and  sulphur  form  salts  known  as  Utiogermanates.  If  excess  of 
a  mineral  add  be  added  to  a  solution  of  an  alkaline  thiogermanate 
a  white  predpitate  of  germanium  disulphide,  GeSs,  is  obtained. 
It  can  alsio  be  obtained  hy  passing  sulphuretted  hydrogen  through 
a  solution  of  the  dioxide  in  hydrochloric  acid.  It  is  appreciably 
soluble  in  water,  and  also  in  solutions  of  the  caustic  alkalis  and 
alkaline  sulphides.  By  heating  the  disulphide  in  a  current  of 
hydrogen,  germanious  sulphide,  GeS,  is  formed.  It  sublimes  in 
thin  plates  of  a  dark  colour  and  metallic  lustre,  and  is  soluble 
in  solutions  of  the  caustic  alkalis.  Alkyl  compounds  of  ger- 
manium such  as  germanium  tetra-ethyl,  Ge(CtHi)4,  a  liquid  boiling 
at  160°  C,  have  been  obtained.  The  germanium  salts  are 
most  readily  recog^tized  by  the  white  predpitate  of  the  disulphide, 
formed  in  add  solutions,  on  passing  wlphnretted  hydrogen. 
The  atomic  weight  of  the  element  was  determined  by  C.  Winkler 
by  analysis  of  the  pure  chloride  GeCU,  the  value  obtained  bdng 
7S-32,  whilst  Lecoq  de  Boisbaudraa  iPomptet  rmdus,  1886,  203, 
453)1  by  a  oomparlsoa  of  the  lines  in  thie  Qiark  q)ectnun  of 
the  ^mcnt,  deduced  the  vahip  73-3, 

OERHAN  iANGUAGB.  Together  with  English  and  Frisian, 
the  German  language  forms  part  of  the  West  Germanic  group 
of  languages.  To  this  group  belongs  also  Langobardian,  a 
dialect  which  died  out  in  tlie  9th  or  loth  century,  while  Burgun- 
dian,  traces  of  which  are  not  met  with  later  than  the  5th  century, 
is  usually  classed  with  the  East  Germanic  group.  Both  these 
tongues  were  at  an  early  stage  crushed  out  by  Romance  dialects, 
a  fate  which  also  overtook  the  idiom  of  the  Western  Franks, 
who,  in  the  so-caljed  Strasibmg  Oaths  ^  of  S43,  use.  the 
R<Hnaace  tongue,  and  are  addressed  in  that  tongue  by  Louis 
the  German. 

Leaving  Engfish  and  Frisian  aside,  we  understand  by  DeK^JcAe 

*  K.  MQUenhoff  and  W.  Scherer,  Denkmdler  deuHcifir  Poesie  und 
Prosa,  3rd  ed.,  by  E.  Stemmeyer,  1892,  No.  Uvii. 
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Sprache  the  language  of  those  West  Germanic  tribes,  who, 
at  their  ear^t  appearance  in  histoiy,  spoke  a  Germanic  tongue, 
and  still  speak  it  at  the  present  day.  The  chl^  of  these  tribes 
are:  the  Saxons,  the  Franks  (but  vith  the  restriction  noted 
above),  the.  Cfaatti  (Hessians),  Thuringians,  Alemannians  and 
Bavarians.  This  definition  naturally  includes  the  languages 
spoken  in  tbe  Low  Countries,  Flemish  and  Dutch,  which  ace 
offsprings  of  the  Low  Franconian  dialect,  mixed  with  Frisian 
and  Saxon  elemrats;  but,  as  the  literary  development  of  these 
languages  has  been  in  its  later  stages  entirely  independent  of 
that  of  the  German  language,  they  are  excluded  from  the  present 
survey. 

Tbs  German  language,  which  is  ^ken  by  about  seventy-one 
millions,  and  consequently  occuj^es  in  this  respect  the  third 
place  among  European  languages,  borders,  in  the  west  and  south, 
on  Romance  langtlages  (French,  Italian),  and  also  to  some 
extent  on  Slavonic.  On  Italian  and  Slovenian  territory  there 
are  several  German-speaking  "  islands,"  notably  the  Sette  and 
Tredid  Communi,  east  and  north-east  of  the  Lake  of  Garda, 
and  the  "  Gottschee  Landchen  "  to  the  south  of  Laibach.  The 
former  of  these  is,  howevCT,  on  the  point  of  dying  out.  Neighbours 
on  the  east,  where  the  boundary  line  runs  by  no  means  as  straight 
as  on  the  west  or  south,  are  tbe  Magyars  and  again  Slavonic 
races.  Hck,  too,  there  are  numerous  "  islands  "  on  Hungarian 
and  Slavonic  territory.  Danes  and  Frisians  j(nn  hands  with 
the  Germans  in  the  north.' 

In  the  west  and  south  the  German  language  has,  compared 
with  its  status  in  earlier  periods,  undoubtedly  U»t  ground, 
having  been  mcroached  upon  by  Romance  tongues.  This  is 
the  case  in  French  Flanders,  in  Alsace  and  Lorraine,  at  any 
rate  before  the  war  of  1870,  in  the  valleys  south  of  Monte  Rosa 
and  in  southern  Tirol;  in  Styria  and  Carinthia  the  encroachment 
is  less  marked,  but  quite  perc^tible.  On  the  east,  on  the  other 
hand,  German  steadily  spread  from  the  days  of  Charles  the 
Great  down  to  recent  times,  when  it  has  again  lost  considerable 
ground  in  Bohemia,  Moravia  and  Livonia.  At  the  time  of 
Charles  the  Great  the  eastern  frontier  extended  very  little  beyond 
the  lower  Elbe,  following  this  river  beyond  Magdeburg,  whence 
it  passed  over  to  the  Saale,  the  Bohemian  forest  and  the  river 
Euns  (of.  tbe  map  in  F.  Dahn,  Vr%eschidae  der  germaniscken 
und  romtmistAen  Vdlker,  vol.  iii.)>  Partly  as  a  result  of  victories 
gained  by  the  Germans  over  the  Avars  and  Slavs,  partly  owing  to 
peaceful  colonization,  the  eastern  boundary  was  pushed  forward 
in  subsequent  centuries;  Bohemia  was  in  this  way  won  for  the 
German  tongue  by  German  colonists  in  the  13th  century,  Silesia 
even  a  little  earlier;  in  Livonia  German  gained  the  upper  hand 
during  the  13th  century,  while  about  the  same  time  the  country 
of  the  Prussians  was  conquered  and  colonized  by  the  knights 
<rf  the  Teutonic  order.  The  dialect  which  these  colonists  and 
knights  introduced  bore  the  Middle  German  character;  and  this, 
in  various  modifications,  combined  with  Low  German  and  even 
Dutch  demmts,  formed  tbe  German  spoken  in  these  newly-won 
territories.  In  the  north  (Schleswig),  where  at  the  rime  of 
Charles  the  Great  the  river  Eider  formed  the  linguisric  boundary, 
German  has  gained  and  is  still  gaining  on  Danish. 

Before  considering  the  development  Of  'the  language  spoken 
within  these  boundaries,  a  word  of  explanation  is  perhaps 
necessary  with  regard  to  the  word  deutsch.  As  applied  to  the 
language,  deutsch  first  appears  in  the  Latin  form  theotiscus, 
lingua  theotisca,  teuHsca,  in  certain  Latin  writings  of  the  8th  and 
9th  centuries,  whereas  the  original  Old  High  German  word 
^vdisc,  tiutisc  (from  tkict,  diot,  "  people,"  and  the  suffix  -*«) 
agnified  only  **  appertaining  to  the  people,"  "  in  the  manner 
of  the  people."  Cf .  ako  Gothic  ^^iudisko  as  a  translation  of  WpikSos 
(Gal.ii.  t4).  Itjtherefore,  seems  probable  that  if  the  apfdication 
of  the  wotd  to  the  language  ilingua  cAeMuca)  was  not  exactly 
an  invention  of  Latin  authors  of  German  nationality,  its  use 
in  this  sense  was  at  least  -encouraged  by  them  in  order  to 

*  For  a  detiuled  description  of  the  boundary  line  cf.  0.  Behaghel's 
article  in  PauFs  GrundrtsSj  2nd  ed.,  pp.  652-657,  where  there  is  also 
a  map,  and  a  very  full  biblicvTaThy  relative  to  the  changes  in  the 
boundary. 


distinguish  their  own  vernacular  '^Ungtiit  nUgaris)  from  Ladn  as 
well  as  from  the  lingua  romana? 

In  the  8th  and  gth  centuries  German  or  "  Deutsch  "  first 
appears  as  a  written  language  in  the  dialects  of  Old  High  German 
and  CMd  low  German.  Of  an  "  Urdeutsch  "  or  primitive 
German,  i.e.  the  common  language  from  which  these  sharply 
distinguished  dialects  of  the  earliest  historical  period  must  have 
developed,  we  have  no  record;  we  can  only  infer  its  character— 
and  it  was  itself  certainly  not  free  from  dialectic  variations — 
by  a  study  of  the  above-named  and  other  Germanic  dialects. 
It  is  usual  to  divide  the  history  of  the  German  language  from 
this  earliest  period,  when  it  appears  ordy  in  the  form  of  proper 
names  and  isolated  words  as  fosses  to  a  Latin  text,  down  to 
the  present  day,  into  three  great  sections:  (i)  Old  IG^  German 
(AUkochdeutsch)  and  Old  Low  German  (Old  Saxon;  AUnieder- 
deuisck,  AUsOchsisch);  (3)  Middle  High  German  {MUtdhoch- 
deulsch)  and  Middle  Low  German  (Miltdniederdetttsch);  and 
(3)  Modern  High  German  and  Mbdtsm  Low  German  (Neuhoch- 
deutsch  and  Neuniederdeutsch).  It  is  more  difficult  to  determine 
the  duration  of  the  different  periods,  for  it  is  obvious  that  the 
transition  from  one  stage  of  a  language  to  another  takes  place 
slowly  and  gradually. 

The  first  or  Old  High  German  period  is  commonly  regarded 
as  extending  to  about  tbe  year  1 100.  The  principal  characteristic 
of  the  change  from  Old  High  German  to  Middle  High  German 
is  the  weakening  of  the  unaccented  vowds  in  final  syllable 
(cf.  O.H.G.  tagd,  gesH,  gehan,  gabum  and  M.H.G.  tags,  geste, 
geben,  gdben).  But  it  must  be  remembered  that  this  process 
began  tentatively  as  eariy  as  the  loth  century  in  Low  German, 
and  also  that  long,  unaccented  vowels  are  preserved  in  the 
Alemarmic  dialect  as  late  as  the  14th  century  and  even  later. 
Opinion  is  more  at  variance  with  regard  to  the  division  between 
the  second  and  third  periods.  Some  would  date  Modem  High 
German  from  the  time  of  Luther,  that  is  to  say,  from  about 
1500,  But  it  must  be  noted  that  certain  characteristics  attributed 
to  the  Modem  German  vowel  system,  such  as  lengthening  of 
Middle  Hi^  German  short  vowels,  the  change  from  Middle 
High  German  i,  U,  iu  to  Modern  Ifigfa  German  au,  eu  (du), 
of  Mid<Ue  ICgh  German  ie,  lUf  He  to  Modem  Hi^  German 
I,  A,  A,  made  thefr  aiq>earance  long  befote  1500.  IVdEfng  this 
fact  into  consideration,  others  distingul^  a  period  of  classic^ 
Middle  High  German  extending  to  about  1250,  and  a  period 
ol  traisition  (sometimes  called  FrShneuhochdeutsch,  or  Ear!y 
Modern  I£gh  German)  from  1250  to  r6so.  The  principal 
characteristics  of  Modem  Hi^  German  would  then  consist  in 
a  greater  stability  of  the  grammatical  and  syntactical  rules,  due 
to  the  efforts  of  earlier  grammarians,  such  as  Schottelius, 
Gottsched  and  others,  and  the  substitution  of  a  single  vowel 
sound  for  the  varying  vowels  of  the  singular  and  plt^  of  the 
preterite  of  strong  verbs  (cf.  Middle  High  German  schre^, 
schriben,  and  Modem  Hi^  German  sckrieb,  schrieben,  Sec.). 
The  much  debated  question  of  thie  origins  of  Modon  German 
has  been  remitiy  reopened  by  O.  Behaghel  (GeschkhU  dtr 
deutsehen  Sprache,  l.c.  66z),  who  hopes  that  a  more  SKtisfactoiy 
solution  may  be  arrived  at  by  the  study  of  certain  syntac- 
tical pecuUaiities  to  be  seen  in  the  dialects'  oIL  more  recent 
periods. 

As  the  middle  ages  did  not  produce  a  German  Schriftsprache 
at  literary  language  in  the  modem  sense  of  the  word,  which — 
as  is  undoubtedly  the  case  in  Modem  German— ^hiight  have 
influenced  the  spoken  language  (Umgangssprache) ,  the  history 
of  the  language  in  its  earlier  stages  is  a  history'  of  diffterent 
dialects.  These  dialects  will,  therrfore,  claim  our  attention  at 
some  length. 

It  may  be  assumed  that  the  hngui^^  of  the  different  West 
Germanic  tribes  enumoated  above  were,  before  the  appearance 
of  the  tribes  in  history,  distinguished  by  many  dialectic  variations ; 

■  Cf.  J.  Grimm,  Deutsche  GrammaHk,  3rd  ed.,  i.  p.  13 ;  F.  Kluge, 
Elytttdogisches  Wdrterbueh,  6th  ed.,  pp.  75  ff.;  K.  Luick,  "  Zur 
Geschicbte  dea  Wortes  'deutach,' "  in  AttMtifffMi' detasehtsAUerlum, 
XV.,  pp.  135,  248;  H.  Fischer.  "  Theotiacuv,  Deutsch,"  in  Paul  and 
Braune's  Beitr&ge,  xviii.  p.  203;  H.  Paul,  Dattsches  Wdrterbueh 
(i897)ip.  93. 
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this  was  certainly  the  case  imiuediatdy  after  the  Migrations, 
when  the  various  races  began  td  settle  down.  But  these  cUffer- 
mces,  orasisting  presumably  in  matters  of  phondogy  and 
vocabulary,  were  nowhere  so  pronounced  as  to  exclude  a  mutual 
understanding  of  individuals  belonging  to  diffexent  tribes. 
One  might  compare  the  case  of  the  Poles  and  Czechs  of  the 
present  day.  During  the  6th  century,  however,  a  phonolt^cat 
process  set  in,  which  ultimatdy  resulted  in  the  separation  of 
Germany  into  two  great  linguistic  divisions,  south  and  north, 
or,  as  the  languages  are  called,  High  and  Low  German.  This 
fundamental  change,  which  is  known  as  the  second  or  High 
German  Soundshiftiig  (Lauiverschiebung),  spread  northward 
from  the  mountainous  districts  in  the  south,  and,  whatever  its 
cause  may  have  been,^  left  behind  it  clear  and  easily  recognizable 
effects  on  the  Germanic  voiced  stop  d,  which  became  changed 
to  t,  and  more  eqiecially  on  the  voiceless  stops  /,  P  and  k. 
Dialects  which  have  shifted  initial  t  uid  U  in  the  roiddle  of  a 
word  to  the  affricate  is  (written  s,  ts)  and  p  and  k  in  corresponding 
portions  to  the  affricates  pf  and  kx  (written  ch),  further,  t,  p  and 
k  in  the  middle  of  words  between  vowels,  to  the  double  spirant 
zs  (now  written  ss,  sz),^,  hh  (written  cA},are  called  High  German; 
those  in  which  thiese  changes  have  not  taken  plaoe  form  the 
Low  German  group,  this  group  agreeing  in  this  re^}ect  with 
English  and  Frisian. 

Of  these  sound  changes,  that  oit  to  tz  and  as  {ss)  is  the  most 
universal,  extending  over  the  whole  region  in  which  shifting 
occurs;  that  oiktakx  (cA)t  the  most  restricted,  being  cmly  found 
in  Old  Bavarian,  and  hi  the  Swiss  pronunciation,  e.g.  in  chind. 
The  remaining  dialects  occupy  positions  between  the  two 
extremes  of  complete  shifting  and  the  absence  of  shifting.  Some 
Franconian  dialects,  for  instance,  leave  p  unchanged  under 
certain  conditions,  and  in  one  dialect  at  least,  Middle  Franconian, 
t  has.,  remained  after  vowels  ih  certain  pronominal  forms  {dat, 
wai,  aUei,  &c.),  On  this  ground  a  subdivision  has  been  made  in 
the  High  German  dialects  into  (a)  an  Upp^  German  (Oberdeuisch) 
and  (b)  a  Middle  German  (MiWeldtutsch)  group;  and  this  sub- 
division practically  holds  good  for  all  periods  ol  the  language, 
although  in  Old  High  German  times  tlw  Middle  German  group 
is  only  r^iesented,  as  far  as  the  writtoi  language  is  cjnoemed, 
by  Franconian  dialects. 

As  the  scientific  study  of  the  German  language  advanced 
there  arose  a  keen  revival  of  interest — and  that  not  merdy  on  the 
part  of  scholaisr— in  the  dialects  whidi  were  so  long  held  in  am- 
tempt  as  a  mere  ccmipUon  of  the  Si^Jtsprache?  We  are  stfll  in 
the  midst  of  a  movement  which,  under  the  guidance  scholars, 
has,  during  the  last  three  decades,  bestowed  great  care  on  many 
of  the  existing  dialects;  phonological  questtjns  have  received 
most  attention,  but  problems  of  syntax  have  also  not  been 
neglected.  Monumental  works  like  Wanker's  SprachaUas  des 
deuischen  Reicbes  and  dialect  dictionaries  are  either  In  course 
of  publication  or  preparing;'  while  the  difficult  questions 
owcemed  vith  defining  the  boundaries  of  the  various  dialects 

^  Cf.  P.  Kretschmer,  Einlettung  in  die  Geschichte  der  griechischen 
Sprache  (GCttingen,  1896),  who  holds  the  mingling  of  Cekic  and 
Germanic  elements  in  southern  and  aouth-westem  Germany  re- 
sponsible for  the  change.  It  might  also  be  mentioned  here  that 
H.  Meyer  {Zettsckrift  f.  deut.  Altertum,  x!v.  pp.  loi  ff.)  endeavours  to 
explain  the  first  soundahifting  by  thechangeof  abode  of  the  Germanic 
trioes  from  the  lowlands  to  the  highlands  of  the  Carpathian 
Mountains. 

*0f  writers  who  have  made  extensive  use  of  dialects,  it  must 
suffice  to  mention  here  the  names  of  J.  H.  Voss,  Hebel,  Klaus  Groth, 
FriU  Reuter,  Usteri,  G.  D.  Arnold,  Holtd,  Castelli,  J.  G.  Seidl  and 
Anzengniber,  and  in  our  own  days  G.  Hauptmann. 

*  Cf.  F.  Staub  and  L.  Tobler,  Schaeiterisches  IdioUkon  (1881  ff.}; 
E.  Martin  and  F.  Lienhart,  Wdrterbuch  der  elsdssiscken  Mundarten 
^Straaaburg,  1899  ff.);  H.  Fischer.  Schwdbisches  Wdrterhuck 
(Tubingen,  1901  ff.).  Earlier  works,  which  are  already  completed, 
are  J.  A.  SchmeUer,  Bayrisekts  WMerbuek  (2od  ed.,  3  vols.,  Muaich, 
1872-1877);  ).  B.  Sch6p{,  Tirder  Idiottkon  (innsbruc^c,  1886); 
M.  Lexer.  KanUisches  WdrUrbuch  {1862) ;  H.  Gradl,  Egerldnder 
WMerbuch,  i.  (Eger*  1883);  A.  F.  C.  Vilmar,  Idiotikon  ton  Kur- 
Jussen  (Marburg,  1883)  (with  supplements  by  H.  von  Pfister); 
W.  Crecelius,  Oberhessisckes  Worterbuch  (Darmstadt,  1890-1898). 
Professor  J.  Frahck  is  re^ranstbLe  for  a  ^^teinisches  WorUrhuck  for 
the  Prusuaa  Academy.  " 


and  explaining  the  reasons  for  them  form  the  subject  of  many 
monographs.^ 

Spinning  in  the  north  we  shall  now  pass  briefly  in  review  the 
dialects  spoken  throui^out  the  German-^ieaking  area. 

A.  The  Low  German  Dialects 
The  Low  German  dialects,  as  we  have  seen,  stand  nearest  to  the 
English  and  Frisian  languages,  owing  to  the  total  absence  of  the 
consonantal  shiftily  which  characterizes  High  German,  as  well  as 
to  other  pecoliaiities  of  sounds  and  inflecUons,  the  loss  of  the 
nasals  m  and  n  before  the  spirants/,  s  and  p.  Cf.  Old  Saxon  fif  (five), 
us  (us),  hup  id.  uncouth).  The  boundaury-line  between  Low  and 
Hu^n  German,  the  so-called  Benratker  Zdniet  may  roughly  be 
incficated  by  the  following  place-names,  on  the  understanding, 
however,  that  the  RipuEurian  dialect  (see  below)  is  to  be  classed 
with  High  German:  Montjoie  (French  border-town),  Eupen, 
Aachen,  Benrath,  Diisseldorf,  north  of  Siegen,  Cassel,  HeiUgenstadt, 
Harzgerode,  to  the  Elbe  south  of  Magdeburg;  this  river  forms  the 
boundary  as  far  as  Wittenberg,  whence  the  line  passes  to  Lilbben  on 
the  Spree,  Furstenwald  on  the  Oder  and  Bimbaum  near  the  river 
Warthe.  Beyond  this  point  the  Low  Germans  have  Slavs  as  their 
neighbours.  Compared  with  the  conditions  in  the  13th  century, 
it  appears  that  Low  German  has  lost  ground;  down  to  the  14th 
and  15th  centuries  several  towns,  such  as  Manafeld,  £jsleben, 
Merseburg,  Halle,  Dessau  md  Wlttenbexg,  spoke  Low  Gu'inaa. 

Low  Goinan  falls  into  two  divisiotiSt  a  western  division,  namely. 
Low  Franconian,  the  parent,  as  we  have  already  said,  of  Flemish  and 
Dutch,  and  an  eastern  division,  Low  Saxon  (PlaUdeutsch,  or.  as  it 
is  often  simply  called,  Low  German^.  The  chief  characteristic  of 
the  division  is  to  be  sought  in  the  ending  of  the  first  and  third  person 
plural  of  the  present  indicative  of  verbs,  this  being  in  the  former  case 
-cn,  in  the  latter  -et.  Inasmuch  as  the  south-eastern  pert  oS  Low 
Franconian — inclusive  of  Gelderland  and  Cleves — shifts  final  *  to 
ch  (e.g.  ich,  mich,  aucH,  •lick),  it  must  obviously  be  separated  from 
the  rest,  and  in  this  respect  be  grouped  with  High  German.  Low 
Saxon  is  usually  divbled  mto  Westphalian  (to  the  west  of  the  Weser) 
and  Low  Saxon  proper,  between  Weser  >and"Elbe.  The  south- 
eastern 'part  of  the  latter  has  the  verbal  ending  -en  and  ftuther  shows 
the  peculiarity  that  the  personal  pronoun  has  the  same  form  in  the 
dative  and  accusative  (mik,  dick),  whereas  the  remainder,  as  well 
as  the  Westphalian,  has  m«,  di  in  the  dative,  and  mi,  di  or  mik,  dik 
in  the  accusative.  To  these  Low  German  dialects  mtaat  '^ao  be 
added  those  spoken  east  <A  the  Elbe  on  what  was  originally  Slavonic 
tOTitory ;  they  have  the  ending  -en  in  tke  first  and  third  person  plural 
of  verbs.* 

B.  The  High  Gekican  Dialects 

I.  TTu  Middle  German  Group. — This  group,  which  comprises  the 
dialects  of  the  Middle  Rhine,  of  Hesse,  Thuringia,  Upper  Saxony 
(Meissen),  Silesia  and  East  Prussia  to  the  east  of  the  lower  Vistula 
between  Bischofswerder,  Marienburg,  Elbing,  Wormditt  and 
Wartenberg-^  district  originally  colonized  from  Silesia — may  be 
most  conveniently  divided  into  an  East  and  a  West  Middle  German 
group.  A  common  characteristic  of  all  these  dialects  is  the  diminu- 
tive suffix  -chen,  as  compared  with  the  Low  German  form  -ken  and 
the  Upper  German  -lein  (O.H.G.  lln).  fjast  Middle  German  consists 
of  Silesian,  Upper  Saxon  and  Tliuringian,"  together  with  the  lin- 
guistic colony  in  East  Prussia.  While  these  dialects  have  shifted 
initial  Germanic  p  to  ph,  or  even  to/  (Jert=Pferd),  the  West  Middle 
German  dialects  (roughly  speaking  to  the  west  of  the  watershed  of 
Werra  and  Fulda)  have  retained  It.  If,  following  a  convinct^ 
article  in  the  Zeitschrift  far  deutsckes  AUertum  (37,  288  S.)  by  F. 
Wrede,  we  class  East  and  South  Franconian — both  together  may 
be  called  High  Franconian — with  the  Upper  German  diSlects,  there 
only  remain  in  the  West  Middle  German  group:'  (a)  Middle 

*  Cf.  the  article  "  Mundarten  "  by  R.  Loewe  in  R.  Bethge,  Ergeh- 
nisse  und  Fortschritte  der  germantstiscken  Wissenschaft  (Leipzig, 
1902),  pp.  75-88;  and  F.  Meatz.Bildiograj>hie  der  deutschen  Mund- 
artforsckuni  (Leipzig,  1892).  Of  periodicals  may  be  mentioned 
Deutsche  MundarUn,  by  J.  W.  Nagl  (Vienna,  1896  ff.);  Zeitschrift 
fdr  hochdeutsche  Mimdarten,  by  O.  Heilig  and  Ph.  Lenz  (Heidelberg, 
1900  ff.),  continued  as  Zeitschrift  f.  deutsche  Mundarten,  Verl^  des 
Allgeroeinen  Deutschen  Sprachvereins.  Owingto its importanceas a 
model  for  subsequent  monographs  J.  KinteXer'sDie  Kereneer  Mundart 
d€s  Kantons  Glarus  (Leipzig^  ^876)  should  not  be  passed  unnoticed. 

*  Cf.  especially  H.  TOmpel,  '*  Die  Mundarten  des  alten  niedersfich- 
aischen  Gebietes  zwischen  1300  und  1500 "  (Paul  und  Braune's 
Beitrage,  vii.  pp.  1-104);  Niewerdeuische  Studien,  by  the  same  writer 
(Bielefeld,  1898);  Bahnke,  "  Uber  Sprsich- und  Gaugrenzen  zwischen 
Elbe  und  Weser  "  (Jahrbuch  des  Vereins  /lir  niederdeutsche  Sprackfor- 
schung,  vii.  p.  77). 

*  Upper  Saxon  and  Thunt^jan  are  sometimes  taken  as  a  separate 
group. 

'  Cf.  W.  Braune,  "  Zur  Kenntms  des  Franktschen  "  {Beitrdge,  i. 
pp.  1-56);  O.  Bohme,  Zur  Kenntnis  des  Oberfrdnkischen  tm  13.  14. 
und  15.  Jahrh.  (I>isBertation)  (Leipzig.  1893),  where  a  good  account 
of  the  differences  between  the  Rhenish  Franconian  and  South 
Franconian  dialects  wiU  be  found.  ^^->,  ■ 
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Prancorii4naiid'(S)  RiftBishTranconiaii.  The  formfer  of  these,^  which 
with  its  dot,  wat,  aUet,  Sac.  (cf.  above)  and  its  retention  of  tlie  v<»ced 
spirant  ^  j^written  v)  r^resents  a  kind,  of  transitioo  dialect  to  Low 
German,  is  itself  divided  into  (a)  Rh>uariaa  or  Low  Rhenish  urith 
Cologne  and  Aachen  (Aix-la-Chapelle)  as  centres,  and  (ff)  Moselle 
Franconian'  with  Triw  (Treves)  as  principal  town.  TTie  latter  is 
distinguished  oy;  the  fact  that  in  the  Middle  High  German  period 
it  shHts  Germanic  -rp-  and  -rd-,  wiiich  are  retained  in  (a),  to-rf-and 
-rt'  (cf.  vrerfen,  Hirtin  with  wer^en,  hirdin).*  The  Rhenish  Franconian 
dialect  is  spoken  in  the  Rhenish  palatinate,  in  the  northern  part  of 
Baden  (Heidelbere),  Hesse*  and  Nassau,  and  in  the  German- 
speaking  part  of  Lorraine.  A  line  drawn  from  Falkenberg  at  the 
French  frontier  to  Kegen  on  the  Lahn,  touchlw  the  Rhine  near 
Boppard,  roughly  indicates  the  division  between  Middle  and  Rhenish 
Franconian. 

2.  Ths  Upper  German  Group.— The  Upper  German  dialects, 
whidi  played  the  most  importaflt  rart  in  the  Literature  of  the  early 
periods,  may  be  divided  into  (o)  a  Bavarian- Austrian  group  and  (i) 
a  Hij^  Franconian-Alemannic  ^oup.  Of  the  German  dialects 
the  &varian-Austrian  has  earned  the  aoundshiftiiq;  to  its  furthest 
extreme;  here  only  do  we  find  the  labial  voiced  stop  b  written 
in  the  middle  of  a  word,  viz.  old  Bavarian  kapamis,  old  Alemannic 
bi^amls  ("  we  gave  ") ;  here  too,  in  the  12th  centnry,  we  find  the 
first  traces  of  that  broadening  of  i,  H,  iu  (a)  to  ei,  au,  eu,  a  change 
which,  even  at  the  present  day,  is  still  foreign  to  the  greater  p>art  of 
the  Alemannic  dialects.  Only  in  Bavarian  do  we  still  find  the  old 
pronominal  dual  forms  «s  and  enk  (for  ikr  and  euch).  Finally, 
Bavarian  forms  diminutives  in  -el  and  -erl  {Mddd,  MSderl),  while 
the  Franconian-Aleniannic  forms  are  -la  and  -le  (MOdle).  On  the 
other  hand,  the  imnundatioR  of  -1  as  seh,  c^iecially  -st  as  'Scht 
(cf.  Last,  Haspd,  prononnced  Lascht,  Hasckptl),  may  be  mentioned 
as  characteri^tc  of  the  Alemannic,  just  as  the  fortis  pronuncia- 
tion of  initial  t  is  characteristic  of  High  Franconian,  while 
the  other  Franconian  and  Upper  German  dialects  emfkiy  the 
tatis. 

The  Alemannic  dialect  which,  roughly  speaking,  is  separated 
from  Bavarian  by  the  Lech  and  borders  on  Italian  territory  in  the 
south  and'6n  French  in  the  west,  is  subdivided  into:  (a)  Swabian, 
the  dialect  of  the  kingdom  of  WQrttembeig  and  the  north-western 
part  of  Tirol  (cf.  H.  Fischer,  Geografhie  der  sehwObisehen  Mundart, 
1S95);  (b)  High  Alemannic  (Swiss),  including  the  German  dialects 
erf  Switzerland,  of  the  southern  part  of  the  Black  Forest  (the  Basel- 
Breisgau  daalect),  and  tibat  01  Vorarlberg;  (c)  Low  Alemannic, 
comprising  the  dialects  of  Alsace  and  part  of  Baden  (to  the  north 
of  the  Fddbtt^  and  south  of  Rastatt),  also,  at  the  present  day,  the 
town  of  Basel.  Only  Swabian  has  taken  part  in  the  change  of  t  to 
ei,  Sec.,  mendoned  above,  while  initial  Germanic  k  has  been  shifted 
to  ck  (x)  only  in  High  Alemannic  (cf.  chclt,  chind.  chom,  for  kaU, 
kind,  korn).  The  pronuodatioe  of  iZ.as  u,  A  (Hits  for  Satis)  is 
peculiar  to  Alsatian.^ 

The  High  Franconian  dialects,  that  is  to  say,  east  and  south  (or 
south-Rhenish)  Francoman,  which  are  separated  broadly  speakii^ 
by  the  river  Neckar,  comprise  the  language  spoken  in  a  part  of 
Baden,  the  dialects  of  the  Main  valley  from  WOrzburg  upwards  to 
Bamberg,  the  dialect  of  Nuremberg  and  probably  cf  the  Vogtland 
(Ptauen)  and  Egerland.  During  the  older  historical  period  the 
principal  difference  between  E^t  and  South  Franconian  con»sted 
m  the  fact  that  initial  Germanic  d  was  retained  in  the  latter  dialect, 
while  East  Franconian  shifted  it  to  t.  Both,  like  Bavarian  and 
Alemannic,  shift  initial  German  p  to  the  affricate  pf. 

Finally,  the  Bavarian-Austrian  dialect  is  spoken  throughout  the 
greater  part  of  the  kingdom  of  Bavaria  (i.e.  east  of  the  Lech  and  a 
fine  drawn  from  the  point  where  the  Lech  joins  the  Danube  to  the 
sources  of  the  riversJElster  and  Mulde,  this  being  the  East  Franconian 
border-line),  in  Austria,  western  Bohemia,  and  in  the  German 
Ut^;uUtic  islands  "  embedded  in  Hungary,  in  Gottschee  and  the 
Sette  and  Tredid  Communi  (cf.  above).* 


^  Cf.  C.  N^rrenberg,  "  Lautverschiebungsstufe  des  Mittelfrftn- 
Icischen  "  (BeUrdge,  ix.  371  fF.) ;  R.  Heiazel,  Gesckichie  der  niederfr&n- 
kisehen  Geschdftssprache  (Paderborn,  1874). 

•  This  is  also  the  dialect  of  the  so-called  Siebenbtlrger  Sachsen. 
*Cf.   E.   Sievers,   Oxforder   Benediktinerregel    (Halle,  1887), 

p.  xvi.;  J.  Meier,  JtUande  (1887),  pp.  vii.  n.;  O.  B6hme,  I.e. 
p.  60. 

•  Lower  Hesse  Jthe  northern  and  eastern  parts)  goes,  however, 
in  many  respects  its  own  way. 

•On  the  High  German  dialects  cf.  K.  Weinhold,  Alemannischt 
GrammaHk  (Berlin,  1863);  F.  Kauffmann,  Geschickte  der  schwS^ 
bischen  Mund<vt  (Strassburg,  1 870) ;  E.  Haendcke,  Die  mundartlichen 
^entente  in  den  els&ssischen  Urkunden  (Strassburg,  1894);  K. 
Weinhold,  Bairiscke  Grammaiik  (1867) ;  J.  A.  SchmclTer,  Die  Afvnd- 
arten  Baiems  (Munich,  1821);  J.  N.  Schw&bl,  Die  altbairischen 
Mundartm  (MQnchen,  1903);  O.  Brenner,  Mitndarten  und  Schrifi- 
sprache  in  Bayem  (Bambere,  iSoo);  J.  Schatz,  Die  Mundart  von 
fmst  (Strassburg,  1897);  J.  W.  Nagl,  Der  Vocalismus  der  bairisch- 
Ssterreichischen  Mundarlen  (1800-18^1);  W.  Gradl,  Die  Mundarten 
Westbdhmens  (Munich,  1806) ;  P.  Lessuk,  "Die  Mundart  von  Pernegg 
in  K&rnten  "  (Paul  and  Braune,  Beitrdge,  yd.  xxviii.)- 


,Thp  Ol-p  High  GsufAN  PKKtop  .- 
The  language  spoken  during  the  Old  High  Qennan  period,  that 
is  to  aay,  down  to  about  the  year  1050,  is  remarkable  for  the  fulness 
and  richness  of  its  vowel-sounds  in  word-stemsaswellasininftections. 
Cf.  etilenti,  Elend;  luginari,  LUgner;  karkari,  Kerher;  menniskono 
slahta,  MenschengesduedU;  hertono,  Heraen  (gen.  ^.);  furijtit,- 
vorderste;  hartost,  {am)  h&rteslen;  sibunxug,  siebxie;  ziohemes,  (wtr)- 
Ziehen;  salbota,  (er)  salbte;  gaworahtos,  (du)  wirfctest,  &c.  Of  the 
consonantal  changes  which  took  place  dunng  this  period  that  of. 
the  spirant  tk  (preserved  only  in  English)  to  d  (toerthan,  toerdan; 
tkeob,  deob)  deserves  mention.  It  spread  from-  UiH)er'  Germany, 
wh^  it  is  noticeable  as  eariy  as  the  8th  century  to  Middte'and 
finallyj  in  the  nth  and  12th  centuries,  to  Low  Gennany.  Further, 
the  initial  h  in  hi,  hn,  hr,  hv>  (cf.  hwer,  wer;  hreini  retni  klakhan, 
lachen)  and  w  in  wr  {wrecceo,  Recke)  disappeared,  this  change  also 
starting  in  Upper  Gennany  and  spreading  uowly  ncuth.-  The  most 
important  vowelxchan^  is  the  so-called  mutation  (Umiaul),^  that 
is  to  say,  the  qualitative  change  of  a  vowel  (except  «)  in  a  stem7 
pliable,  owing  to  the  influence  of  an  *  orj  in  the  following  pliable! 
This  process  commenced  in  the  north  where  it  seems  to  nave  been 
already  fully  developed  in  Low  German  as  eaHy  as  the  Sth  century. 
It  is  to  be  found,  it  may  be  noted,  in  Anglo-SaKon,  as  early  as  the 
6th  century.  It  gradually  worked  its  way  southwards  to  Middle 
and  Upper  Gennany  where,  however,  certain  consonants  seem  to 
have  protected  the  stem  syllable  from  the  influence  of  i  in  a  followiiu[ 
syllable.  Cf.,  for  instance.  Modem  H^  German  dnuAen  and 
druchen;  ^uben,  kaufen,  Hattpt,  words  a^iicfa  in  Middle  German 
dialects  eJiow  mutation.  Orth(^;raphically,  however,  tliis  process 
is,  during  the  first  period,  only  to  be  seen  in  the  chaiq[e  of  J  to  e; 
from  the  lOth  century  onwards  there  are,  it  is  true,  some  traces 
of  Other  changes,  and  vowels  like  i7,  d,  ou  must  have  already  been 
affected,  otherwise  we  could  not  account  for  the  mutation  of  tjiese 
vowels  at  a  period  when  the  cause  of  it,  the  tor  no  longer  existed.  A 
no  less  important  change,  for  it  helped  to  differentiate  High  from  Low 
German,  was  that  of  Germanic  Sj  (a  closed  f-sound)  and  0  diph- 
thongs in  Old  High  German,  while  they  were  rerained  in  Old  Low 
German.  Cf.  O.H.G.  hSr,  hear.  hiar.  O.L.G.  iter;  O.H.G./«ot,  O.L.G. 
foL  The  final  result  was  that  in  the  loth  century  ie  (older  forms,  ia, 
ea)  and  uo  (older  ua,  oa  in  Alemannic,  ua  in, South  Francoman)  had 
asserted  themselves  throughout  all  the  High' German  dialects.  Again' 
while  in  Old  High  German  the  older  diphthongs  ai  and  au  were  pre- 
served as  ei  and  ou,  unless  they  happened  to  stsmdat  the  end  aS  a  wonl 
or  were  followed  by  certain  coosonants  (^  w,  r  in  the  one  case,  and 
h,  r,  /,  n,  th,  d,  t,  z,  s  in  the  other ;  cf.  ^h  from  ahan,  zdh  from  stofmn, 
vtrlds,  &c.),  the  Old  LowGerman  shows  throughout  the  monophthongs 
e'(in  Middle  Low  German  a  closed  sound)  and  d  (cF.  O.L.G. 
oga).  These  monophthonn  are  also  to  be  heanl  in  Rheni^  Fran- 
conian,  the  greater  part  m  East  Franconian  and  the  Upper  Saxm 
and  Silesian  dialects  of  modem  times  (cf.  Stein:  Sleen  tx  Stan; 
laufen:  lofen  or  hpen). 

Of  the  dialects  enumerated  above,  Bavarian  and  Alemannic, 
High  and  Rhenish  Franconian  as  well  as  Old  Saxon  are  more  or 
less  represented  in  the  literature  of  the  first  period.  But  this  litera- 
ture, the  chief  monuments  of  which  are  Otfrid's  Evangdieiibuck 
(in  South  Franconian),  the  Old  Saxon  Heliand  (a  life  of  Christ  in 
alliterative  verse),  the  translation  of  Tatian's  Gospel  Harmony 
(East  Franconian)  and  that  of  a  theological  tract  by  Bishop  Isidore 
of  Seville  and  of  parts  of  the  Bible  (Rhenish  Franconian),  is  almost 
exclusively  theological  and  didactic  in  character.  Oneisoonsequently 
inclined  to  attach  more  value  to  the  scanty  remains  cl  the  Hilde- 
brandslied  and  some  interesting  and  ancient  charms.  The  didactic 
spirit  again  pervades  the  trandations  and  commentaries  of  Notker 
of  St  Ga.\\  in  the  earl^  oart  of  the  nth  centuty,  as  well  as  a  para- 

Ebrase  of  the  Son^  ef  Songs  by  an  abbot  \\^lliram  of  Eberaberg  a 
ttle  later.  Latin,  bomver,  reigned  supreme  throughout  Ulis 
period,  it  being  the  language  of  the  charters,  the  lawbooks  (tliere  is 
nothing  in  Germany  to  compare  with  the  laws  of  the  Anglo-Saxons), 
of  science,  medicine,  and  even  poetry.  It  is  thus  needless  to  say  that 
there  was  no  recognized  literary  language  {Scbriftsprache)  during 
this  period,  nor  even  any  attempt  to  form  one;  at  most,  we  might 
speak  of  schools  in  the  large  monasteries,  such  as  Reichenau,  St 
Gall,  Fulda,  which  contributed  to  the  spread  and  acc^tance  9f 
certain  orthographical  rules. 

The  Middle  High  German  Period 

The  following  are  the  chief  changes  in  sounds  and  forms  which 
mark  the  development  of  the  language  in  the  Middle  High  German 
period.  The  orthography  of  the  MSS.  reveals  a  much  more  extensive 
employment  of  muration  {Umlaut)  than  was  the  case  in  the  first 
penod;  we  find,  for  inst^uice,  as  the  mutation  of  0,  6,  (rf  6,  a,  of  ft,  iu 
(tf),  of  wo,  de,  of  ou,  Ou,  and  e»  (cf.  kCler,  beese,  kduser,  pitte,  bbumeh 
although  many  scribes,  and  n^ore  especially  those  of  Middle  and 
Low  German  districts,  have  no  qiecial  agns  for  the  knut^ion  of 
it,  a,  and  0.  Of  qiedal  interest  is  the  so-iallefl  "  later  (or  weaker) 

•  Cf.,  for  a  hypothesis  of  two  Umlautsperiodtn  during  the  Old  High 
German  time,  F.  Kaoflhnann,  Ggs^iichts  der  tckwdbischeH  Mundart 
(Strassburg,  1 890),  a  153. 
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mutation  **  (jungefer  oder  schwdchi^cr  Umlaut)  of  i  to  a.  very  open  c 
sound,  whjaiig  often  written  fl.  Cf.  mdhte  (O.H.G.  mahtt),  mdgede 
(O.H.G.  maeadi),  .Tbe  earlier  mutation  of  this  sound  produced  an 
e(i},  a  closed  sound  (*,*.  nearer  t).  Cf.  gesU  (O.H  G.  gesti). 

The  various  Old  High  German  vovyels  in  unstressed  syllables  were 
either  weakened  to  an  indifferent  t  sound  igeben,  O.il.G.  geban; 
bote,  O.H.G.  boto',  Jtge,  O.H.G.  sigu)  or  disappeared  altc^ether. 
TTie  latter  phenomenon  is  to  be  observed  after  I  and  r,  and  partly 
after  n  and  m  (cf.  ar(«),  O.H.G.  ore;  sal,  O.H.G.  tola;  wtmdem, 
O.H.G.  rouniardn,  &c.) ;  but  it  by  00  means  tocdc  place  everywhere 
in  the  same  defnee  and  at  the  same  time.  It  has  been  already 
noted  t^t  the  Alemannic  dialect  (as  well  as  the  archaic  poets  of 
the  German  national  epic)  retained  at  least  the  long  unstressed  vowels 
until  as  late  as  the  r4th  century  (eemarterdt,  gekriwegot.  Sec.),  and 
Low  and  Middle  German  preserved  the  weakened  e  sound  in  many 
fraaes  where  Upper  German  dropped  it.  In  this  period  the  beeinnines 
are  also  to  be  seen  in  Low  and  Middle  German  (Hnnrich  von  Veldeke 
shows  the  first  traces  of  it)  of  a  process  which  became  of  great 
importance  for  the  formation  of  the  Modem  German  literary  lan- 


hand,  there  oegan  as  far  Back  as  the  first  half  of  the  12th  century 
another  movement  of  equal  importance  for  Modern  High  German, 
namely,  the  conversion  of  the  long  vowels^  i,  u,  S,  into  ei  (ou),  au, 
cu  (Su).'  It  is,  therefore,  in  MSS.  written  in  the  south-east  that  we 
find  forms  tike  zeU,  tauter  (Idier),  keuie,  &Cm  for  the  first  time.  With 
the  excerption  of  Low  German  and  Alemannic — Swabian,  however, 
follows  in  this  respect  the  majority — all  the  German  dialects  {ttir- 
ticipated  in  this  change  between  the  14th  and  i6th  centuries, 
although  not  all  to  the  same  degree.  The  change  was  perhaps 
assisted  by  the  inSuence  of  the  literary  language  which  had  recognized 
the  new  sounds.  In  England  the  same  process  has  led  to  the 
modem  pronunciation  of  Htm,  house,  &c.,  and  in  Holland  to  that  of 
Hjd,  huts,  &c.  F.  Wrede  {ZeitsckHft  fUr  deutsches  AUertum  xjoax. 
257  ff.}  has  suggested  that  the  explanation  of  the  chaise  is  to  be 
sought  in  the  apocope  and  syncope  of  the  final  «,  and  the  greater 
stress  which  was  in  consequence  put  on  the  stem-syllable.  The 
tendency  to  a  change  in  the  opposite  direction,  namelvt  the  narrowing 
of  diphtnoi^  to  monophthongs,  is  to  be  notifxd  in  Middle  German 
dialects,  i.e.  in  dialects  which  resisted  the  apocope  of  the  final  e, 
where  *e,  uo,  ue  become  ?,  fi,  2;  thus  we  have  for  Brief,  brif,  for 
huon,  hUn,  for  briieder,  brMer,  and  this  too  was  taken  over.  into,  the 
Modern  High  'German  literary  language.' 

No  consonantal  change  was  so  widespread  during  this  period  as 
that  of  initial  ^  to  sch  before  /, »,  m,  w,  P  and  t.  Cf.  shi^fin,  sckHngen ; 
swer  (e)  n,  sckworen,  &c.  The  forms  jcm-  and  sckp-  are  often  to  be 
met  with  in  Alemannic  MSS,,  but  they  were  discarded  again,  al- 
though modem  German  recognizes  the  pronunciation  schp,  sckt.* 
With  regard  to  changes  affecting  the  inflections  of  verbs  and  nouns, 
it  must  suffice  here  to  point  out  that  the  weakening  or  disappearance 
of  vowels  in  unstressed  syllables  necessarily  affected  the  chaxacteristic 
endings  of  the  older  language;  groups  of  verbs  and  substantives 
which  in  Old  High  German  were  distinct  now  become  confused. 
This  is  best  seen  in  the  case  of  the  weak  verbs,  where  tbe  three 
Old  High  German  classes  (cf.  nerien,  salbdn,  dagin)  were  fused  into 
one.  Similarly  in  the  declensions  we  find  an  increasing  tendency  of 
certain  forms^  to  influence  substantives  belonging  to  other  classes ; 
there  is,  for  instance,  an  increase  in  the  number  of  neuter  nouns 
taking  -er  (-ir)  in  the  plural,  and  of  those  which  show  mutation  in 
the  plural  on  the  model  of  the  i-  stems  (O.H.G.  gasi,  pi.  gesU;  cf. 
forms  lilK  ban,  benne;  hols,  kelsei  wald,  welde).  exchanges  in 
syntax  the  gradual  decay  in  the  use  oS  the  genitive  case  dependent 
on  a  noun  or  governed  by  a  verb  (cf.  constructions  like  eine  brunne 
rotes  gpldes,  or  des  todes  wUnschen)  towards  the  end  of  the  period, 
and  also  the  disappearance  of  the  Old  High  German  sequence  of 
tenses  ought  at  least  to  be  mentioned. 

In  the  Middle  High  German  period,  the  first  clasdcal  period  of 
German  poetry,  the  German  language  made  great  advances  as  a 
vehicle  of  literary  expression;  its  power  of  expression  was  increased 
and  it  acquired  a  beauty  of  style  hitherto  unknown.  Tliis  was  the 
period  of  the  Minnesang  and  the  great  popular  and  court  epics,  of 
Walther  von  der  Vogelweide,  Hartraann  von  Aue,  Wolfram  von 
Eschenbach  and  Gottfried  von  Strassburg;  it  was  a  period  when 
literature  enjoyed  the  fostering  care  oi  the  courts  and  the  nobility. 
At  the  same  tune  German  prose  celebrated  its  first  triumphs  in  the 
sermons  of  Berth  old  von  Regen^urg,  and  in  the  mystic  writings 
and  sermons  of  Meister  Eckhart,  Tauler  and  others.  History  (Eike 
von  Repkow's  WelidironiUt)  and  law  {Sachaenspiegd,  Schwabensfnegel) 
no  longer  despised  the  vernacular,  and  from  about  the  middle  (» 
the  13th  century  German  becomes,  in  an  erer-iiicreaauig  percentage, 
the  language  of  deeds  and  charters. 


*  Cf.  W.  ^Imanns,  Deutsche  Grammatik,  i.  (2nd  edition)  pp. 
300-AO4. 

•  Wihnaiuts,  l.e.  pp.  273-280.  It  might  be  mentioned  that, 
in  Modem  Hq^  Gertnan.these  new  diphthongs  are  neither  in  spelling 
nor  in  educated  pronunciation  disttnguidind  from  the  older  ones. 

'  Cf.  Wilmanns,  pp.  480^84.  *  Thid.  nn.  iitu 


■/Mtf.  pp.  129-1^3. 


It  has  been  a  much  debated. question  how  far  Germany  if  Mid<]Qe 
High  German  times  possessed  or  aspired  to  possess  a  SckriftsprMhe 
or  literarv  language.'  About  the  year  1200  there  was  undoubtedly 
a  marked  tendency  towards  a  unification  of  the  literary  language 
on  the  part  of  the  more  careful  poets  like  Walther  von  derVogelweidet 
Hartmann  von  Aue  and  Gottfried  von  Strassburg;  they  avoid, 
more  jjarticularly  in  their  rhymes,  dialectic  peculiarities,  such  as  the 
Bavarian  dual  forms  es  and  enk,  or  the  long  vowels  in  unstressed 
syllables,  retained  in  Alemannic,  and  they  do  not  make  use  pf 
archaic  words  or  forms.  We  have  thus  a  ri^t  to  ajeak,  if  not  <tf  a 
Middle  High  German  literan^  language  in  the  wiclest  sense  of  the 
word,  at  least  of  a  Middle  nigh  Gemian  Dichiersprache  or  poetic 
language,  on  an  Alemannic-Franconian  basis.  Whether,  or  in  how 
far,  this  may  have  affected  the  ordinaiy  speech  of  the  nobility  or 
courts,  is  a  matter  of  conjecture;  but  it  had  an  undeniable  influence 
on  Middle  and  Low  German  poets,  who  endeavoured  at  least  to  use 
High  German  forms  in  their  rhymes.  Attempts  were  also  made  in 
Low  German  districts,  though  at  a  later  stage  of  this  period,  to  unify 
the  dialects  and  raise  them  to  the  level  of  an  accepted  literary  lan- 
guage. It  will  be  shown  later  why  these  attempts  were  unsuccessful. 
Unfortunately,  however,  the  efforts  of  the  mgh  German  jwets  to 
form  a  uniform  language  were  also  shortlived ;  by  the  end  of  the  13th 
century  the  Dichiersprache  had  disappeared,  and  the  dialects  affua 
r^gned  supreme. 

MoDBKN  High  Gbuiah  ■ 
Although  the  Middle  H^h  German  period  bad  thos  not  succeeded 
in  effecting  any  permanent  advance  in  the  directioa  of  a  uniform 
literary  language,  the  desire  for  a  certain  degree  of  uniformity  was 
never  again  entirely  lost.  At  the  close  of  the  13th  century  literature 
had  passed  from  the  hands  of  the  nobility  to  those  of  the  middle 
classes  of  the  towns;  the  number  of  writers  who  used  the  German 
tongue  ruiidly  increased;  later  the  invention  of  printing,  the  in- 
creased efficiency  of  the  schools,  andabove  all  the  re^ious  movement 
of  the  Reformation,  contributed  to  awalcfentt^  the  desire  of  Ytaag 
underwood  by  those  who  stood  outside  the  dialectic  community  <m 
the  individuaL  A  single  authoritative  form  of  writing  and  spewing 
was  felt  on  all  sides  to  be  particulariy  necessary.  This  was  found  in 
the  language  used  officially  by  the  various  chanceries  (Kaneleiai), 
and  more  especially  the  imperial  chancery.  Since  the  days  of 
Charles  IV.  (1347-1376)  the  latter  had  strive  after  acertain  uniform, 
language  in  the  documents  it  issued.aiidbythe  time  of  Maximilian  I. 
(1493-1519)  all  its  official  documents  were  characterized  by  pretty 
much  the  same  phonology,  forms  and  vocabulary,  in  whatever  part 
of  Getmajky  they  originated^  Ahd  under  Maximilian's  successor, 
Charles  V.,  the  conditions  remained  pretty  much  the  same.  The 
fact  that  the  seat  of  the  imperial  chancery  had  for  a  long  time  been 
in  Prague,  led  toa  mingling  of  Upper  and  Middle  German  sounds  and 
inflecuons;  but  when  the  crown  came  witb  Frederick:  III.  (i44(H 
1.493)  to  the  HabsbiuBs,  the  Upper  Gemian  elements  were  Cfm- 
siderably  increased.  Ine  chancery  of  the  Saxon  electorate,  whose 
territorv  was  ewluaivdy^  Middle  German,  had  to  some  txtent, 
under  tne  influence  the  unperial  chancery,  allowed  Upper  German 
characteristics  to  influence  its  official  language.  This  is  deariy 
marked  in  the  second  half  of  the  xstfa  century,  and  about  the  year 
1500  there  was  no  e— ential  difference  between  tbe  language*  of  the 
two  chanceries.  Tfauringm,  Sileua  and  Brsndenburp  soon  followed 
suit,  and  even  Low  German  conld  not  ultimately  resist  the  accqited 
High  German  notation  (d,  i,  i,  A,  ie,  &c.).  We  have  here  very 
favourable  conditions  for  the  creation  of  a  uniform  literary  langof^i 
and,  as  has  already  been  said,  the  tendency  to  follow  these  authorities 
is  clearly  marked. 

In  the  midst  of  this  development  arose  tiie  imponng  figure  d 
Luther,  who,  although  by  no  means  the  originator  cf  a  common  High 
German  q}eech,  helped  x^ery  materially  to  establish  it.  He  delibCT- 
ately  chose  (cf.  the  often  quoted  paseage  in  his  Tischreden,  ch.  69) 
the  language  of  the  Saxon  diancery  as  tbe  vehicle  of  his  Bible 
txansUtion  and  subsequently  of  his  own  writings.  The  differences 
between  Luther's  usage  and  that  of  the  chancery,  in  phonology  and 
inflection,  are  small;  srill  he  shows,  in  his  writings  subsequent  to 
1524,  a  somewhat  more  pronounced  tendency  towards  Middle 
(jenoan.  But  it  is  noteworthy  that  he,  like  the  chancery,  retained 
the  old  vowd-change  in  the  singular  and  plural  of  the  preterite  of  the 
strong  verbs  (i.e.  steig,  ^^en;  starb,  sttirben),  although  before 
Luther's  time  the  uniformity  of  the  niodem  preterite  had  already 
begun  to  show  itself  here  and  there.  The  ad(^>tion  of  the  language 

»  Cf.  K.  Lachmann,  KUinere  Schriften,  i.  p.  161  ff.;  Mflllenhpff 
and  Scherer's  Denkmdier  (3rd  ed.),  i.  p.  xxviL;  H.  Paul,  Gab  es  eine 
mhd.  Sehriftsprachef  (Hafle,  1873);  O.  Behaghel,  Zw  Frage  nach 
einer  mhd.  Schriftsprache  (Basel,  1886)  (Ct.  Paul  and  Braune's 
Beitrdge,  xiii.  p.  464  ff.);  A.  Sodn,  Schriftsprache  und  Dialekte 
(Heilbronn,  1888);  H.  Fischer,  Zur  Geschichle  des  Miltelkoeh- 
deutschen  (TQbingen,  1889);  O.  Behaghel,  Schriftsprache  und  Mund- 
art  (Giessen,  1896);  K.  Zwierzina,  Beobachtungen  sum  Ramgebrauch 
Sartmanns  und  Wolframs  (Halle,  1898) ;  S.  Singer,  Die  mhd.  Schrift- 
sprache (1900);  C.  Kraus,  Hetnrich  von  VddeJte  und  die  mhd. 
Dichtersprache  (Halle,  1899);  G.  Roethe.  Die  Reimvorreden  des 
Sachsenspiegds  (Berlin,  1899) ;  H.  'mmpei.  Niederdeutseke  Sludien 
(1898). 
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of  the  chancery  gave  rise  to  the  mixed  character  of  sounds  and 
forms  which  is  still  a  feature  of  the  literary  language  of  Germany. 
Thus  the  use  of  the  monophthongs  «,  H,  and  U,  instead  of  the  old 
diphthongs  ie,  no  and  He,  comes  from  Middle  Germany ;  the  forms 
of  tiie  words  and  the  gender  of  the  nouns  follow  Middle  rather  than 
Upper  German  usage,  whereas,  on  the  other  hand,  the  consonantal 
mtem  to  j>/;  a  to  t)  belxays  in  its  main  features  its  Upper 
German  (Bavanan-Auatnan)  ormn. 

The  language  of  Luther  no  douDt  shows  greater  originality  in  its 
style  and  vocabulary  (cf.  its  influence  on  Goethe  and  the  writers  of 
the  Sturm  und  DroMt),  for  in  this  respect  the  chanceiy  could  obviously 
afford  him  but  scanty  help.  His  vocabulary  is  drawn  to  a  great 
extent  from  his  own  native  Middle  German  dialect,  and  the  fact 
that,  since  the  i^th  century,  Middle  German  literature  (cf.  for  in- 
stance, the  writings  of  the  German  mystics,  at  the  time  of  and 
subsequent  to  Eckhart)  had  exercised  a  strong  influence  over  Upper 
Germany,  stood  him  in  good  stead.  Luther  is,  therefore,  strictly 
spealdng,  not  the  father  of  the  modern  German  literary  language, 
but  he  forms  the  most  important  link  in  a  chain  of  development 
which  began  long  before  him,  and  did  not  reach  its  final  stage  until 
long  after  htm.  To  infer  that  Luther's  language  made  any  rapid 
conquest  of  Germany  would  not  be  correct.  It  was,  of  course, 
immediately  acceptable  to  the  eastern  part  of  the  Middle  German 
district  (Thuringia  and  Silesia),  and  it  did  not  find  any  great  difficulty 
in  penetrating  into  Low  Germany,  at  least  into  the  towns  and  districts 
Wing  to  the  east  of  the  Saale  and  Elbe  (Magdeburg,  Hamburg). 
One  may  say  that  about  the  middle  of  the  i6th  century  Luther's 
H^fa  German  was  the  langu^^  of  the  chanceries,  about  1600  the 
langu^;e  of  the  pulpit  (the  last  Bible  in  Low  German  was  ^printed  at 
Goaar  in  1621)  and  the  printing  presses.  Thus  the  aspirations  of 
Low  Germany  to  have  a  Uteraiy  language  of  its  own  were  at  an  early 
stage  crushed.  Protestant  Switzerland,  on  the  other  hand,  resisted 
the  "  uncommon  new  German  "  until  well  into  the  i^th  century. 
It  was  also  natural  that  the  Catholic  Lower  Rhine  (Cologne)  and 
Catholic  South  Germany  hddout  against  it,  for  toadopt  themnguage 
<rf  the  reformer  would  have  seemed  tantamount  to  offering  a  helping 
band  to  Protestant  ideas.  At  the  same  time,  geograuiical  and 
political  .conditions,  as  well  as  the  pronounced  charsicter  01  the  Upper 
German  dialects,  formed  an^  important  obstacle  to  a  speedy  unifica- 
tion. South  German  grammarians  of  the  i6th  century,  such  as 
Laurentius  Albertus,  raise  a  warning]  voice  ^junst  those  who, 
although  far  distant  from  the  proper  use  <A  words  and  the  true 
pronunciation,  venture  to  teach  nas  puriores  Gemianos,  namely,  the 
Upper  Germans. 

In  1 593  J .  Helber,  a  Swiss  schoolmaster  and  notary,  spoke  of  three 
separate  malects  as  beii^  in  use  by  the  printing  presses:^  (l) 
Mitteldeuisch  (the  language  of  the  {Hunters  in  Leipzig,  Erfurt,  Nurem- 
berg, WQrzburg,  Frankfort,  Mainz,  Spires,  Strassburg  and  Colc^ne ; 
at  the  last  mentioned  jmce  in  the  event  of  their  attempting  to 
print  Ober-Teutsdf) ;  (2)  Donauisch  (the  printers'  language  in  South 
Germany,  but  limited  to  Bavaria  and  Swabia  proper — h^  more 
I»rticularly  the  Augsbuiv  idiom,  which  was  considered  to  be  par- 
ticularly tterlich)  •  *  (3)  Hdckst  Reinisch,  which  corresponds  to  Swiss 
German.  Thus  in  the  16th  century  Germany  was  still  far  from  real 
unity  in  its  language;  but  to  judge  from  the  number  and  the 
geographical  position  of  the  towns  which  printed  in  MiUddeutseh 
It  is  pretty  clear  which  idiom  would  ultimately  predominate.  During 
the  I7th  century  men  lite  M.  Opitz  {Buck  von  aer  deutschen  Poeterey) 
and  J.  G.  Schottelius  {Teuische  Sprachkunst,  1641,  and  Von  der 
Uutschen  Sprachkunst,  1663),  together  with  linguistic  societies 
like  the  Fruchtbringende  GeseUschaft  and  the  Nuremben;  Pegnittorden, 
did  agreat  deal  to  purify  the  German  language  from  foreign  (especi- 
ally French)  elements;  they  insisted  on  the  claims  of  the  vernacular 
to  a  place  beside  and  even  above  Latin  (in  1687  Christian  Thoma^us 
held  for  the  first  time  lectures  in  the  German  tangu^  at  the  uni- 
versity of  Leip^),  and  they  established  a  firm  grammatical  basis 
for  Luther's  common  language,  which  especially  in  the  hymnals 
had  become  modernized  and  more  uniform.  About  the  middle  of 
the  17th  century  the  disparity  between  the  vowels  of  the  singular 
and  plural  of  the  preterite  of  the  strong  verbs  practically  ceases ; 
under  East  Middle  German  influence  the  final  e  is  restored  to  words 
like  JtffO&e,  Jwis,  Pfaffg,  which  in  South  German  had  been  Knah,  &c ; 
th«  mixed  declension  (£^0,  Ehren;  Schmerz,  Sckmenen)  was 
established,  and  the  plural  in  -er  was  extended  to  some  masculine 
nouns  (Watd,  WSlder);*  the  use  of  the  mutated  sound  has  now 


*  For  literature  bearing  on  the  complicated  question  of  the 
Druckersprachen,  readers  are  referred  to  the  article  "  Neuhoch- 
deutsche  Schriftsprache,"  by  W.  Scheel,  in  Bethge's  Ergebnisse  .  .  . 
der  germanistischen  Wissenschafl  (1902),  pp.  47,  50  f.  Cf.  also  K.  von 
Bahder,  Grundlagen  des  nhd,  Lautsystems  (1890),  pp.  ff. 

*  A  Cierman  Priamel  mentions  as  an  essential  quauty  m  a  beautiful 
woman:  "  die  red  dort  her  von  Swaben." 

*  Cf.  for  a  detailed  discussion  of  the  noun  declension,  K.  Boiunga, 
Du  Entmckelung  der  mhd.  Substantivflexion  (Leipzig,  1890);  and, 
more  particularly  for  the  masculine  and  neuter  nouas,  two  articles 
by  H.  Molz,  "  Die  Substantivflexion  seit  mhd.  Zeit,"  in  Paul  and 
Braune's  Beilr&ge,  xxvii.  p.  200  ff.  and  xxxi.  277  ff.  For  the  changes 
in  the  gender  of  nouns,  A.  Pol  Izin,  GeschlecfUswandel  der  Substanttva 
im  Deutschen  (Hildesheim,  1903). 


become  the  rule  as  a  plural  sign  (Vftter,  Bftume).  How  difllicult, 
even  in  the  first  half  of  the  i8th  century,  it  was  foi"  a  Swiss  to  write 
the  literary  language  which  Luther  had  established  is  to  be  seen 
from  the  often  quoted  words  of  Haller  (i70&^i777) :  "  I  am  a  Swiss, 
the  German  language  is  strange  to  me,  and  its  choice  of  words  was 
almost  unknown  to  me."  The  Catholic  south  clung  firmly  to  its  own 
literary  language,  based  on  the  idiom  of  the  imperial  chancery, 
which  was  still  an  influential  force  in  the  17th  century  or  on  local 
dialects.  This  is  apparent  in  the  writings  of  Abraham  a  Sancta 
Clara,*  who  died  in  1709,  or  in  the  attacks  of  the  Benedictine  monk, 
Augustin  OomblQth,  on  the  Meissner  Schriftsprache  in  1755. 

In  the  i8th  century,  to  which  these  names  have  introduced  us, 
the  grammatical  writings  of  J.  C.  Gottsched  (DetUxhe  SpracJUtunst, 
1748)  and  J.  C.  Adelung  (Grammatisch-kriHsches  Wdrterbvch  der 
kochdeutschen  Mandart,  1774-1786)  exercised  a  decisive  and  fai^ 
reaching  influence.  Gottsched  took  as  his  basis  the  spoken  language 
(Umgangssffrache)  of  the  educated  classes  of  Upper  Saxony  (Meissen)f 
which  at  this  time  approximated  as  nearly  as  possible  to  the  literary 
laneuag^  His  Grammar  did  enormous  services  to  the  cause  of 
unification,  ultimately  winnins  over  the  resisting  south;  but  he 
carried  his  purism  to  pedantic  lengths,  he  would  tolerate  no  archaic 
or  dialectical  words,  no  unusual  forms  or  constructions,  and  con- 
sequently made  the  language  umuited  for  poetry.  Meanwhile  an 
interest  in  Old  German  literature  was  being  awakened  by  Bodmer; 
Herder  set  forth  better  ideas  on  the  nature  of  lai^age,  and  insisted 
on  the  value  of  native  idioms;  and  the  Sturm  una  Drang  led  by 
Goethe  encouraged  all  individualistic  tendencies.  All  this  gave  rise 
to  a  movement  counter  to  Gottsched's  absolutism,  which  resulted 
in  the  revival  of  many  obsolete  German  words  and  forms,  these  being 
drawn  partly  from  Luther's  Bible  translation  (cf.  V.  Hehn,  "  Goethe 
und  die  Sprache  der  Bibel,"  in  the  Goetke-Jahrbuch,  viii.  p.  187  ff.), 
partly  from  the  older  language  and  partly  from  the  vocabulary 
peculiar  to  different  social  ranks  and  trades.*  The  latter  is  still 
a  source  of  linguistic  innovations.  German  literary  style  underwent 
a  similar  rejuvenation,  for  we  are  on  the  threshold  of  the  second 
clasncal  period  of  German  literature.  It  had  streiuthened  Gott- 
sched's  hand  as  a  linguistic  reformer  that  the  earner  leaders  of 
German  literature,  such  as  Gellert,  Klopstock  and  Lessin^,  were 
Middle  Germans;  now  Wieland's  influence,  which  was  particularly 
strong  in  South  Germany,  helped  materially  towards  the  establish- 
ment of  one  accepted  uterary  language  throughout  all  Gmnan- 
speaking  countries;  and  ths  movement  reaches  its  culmination  with 
Goethe  and  Schiller.  At  the  same  time  this  unification  did  not 
imply  the  creation  of  an  unalterable  standard ;  for,  just  as  the  la>- 
guage  of  Opitz  and_  Schottelius  differed  from  that  of  Luther,  so — ■ 
althou^  naturally  in  a  lesser  degree — the  literary  language  of  our 
day  differs  from  that  of  the  classic  writers  of  the  l8th  century. 
Local  peculiarities  are  still  to  be  met  with,  as  is  to  be  seen  in  the 
modern  German  literature  that  emanates  from  Switzerland  or 
Austria. 

But  this  unity,  imperfect  as  it  is,  is  limited  to  the  literary  language. 
The  differences  are  much  more  sharply  accentuated  in  the  Umgangs- 
spracke*  whereby  we  understand  the  langua^  as  it  is  spoken  by 
educated  people  throughout  Germany;  this  is  not  only  the  case 
with  regard  to  pronunciation,  although  it  is  naturally  most  noticeable 
here,  but  also  with  regard  to  the  choice  of  words  and  the  construction 
of  sentences.  Compared  with  the  times  of  Goethe  and  Schiller  a 
certain  advance  towards  unification  has  undoubtedly  been  made, 
but  the  differences  between  north  and  south  are  sttll  very  great. 
This  is  particularly  noticeable  in  the  pronunciation  of  r — either  the 
uvular  r  or  the  r  produced  by  the  tip  of  the  tongue;  qf  the  voiced 
and  voiceless  [stops,  b,  p,  d,  t,  g  and  k;  of  the  J  sounds;  of  the 
diphthongs;  of  the  long  vowels  B  and  oe,  &c.  (cf.  W.  Victor,  German 
PronuncwHon,  2nd  ed.,  1890).  The  question  as  to  whether  a  unified 
pronunciation  {EinheUausspracke)  is  desirable  or  even  possible  has 
occupied  the  attention  of  academies,  scholars  and  the  educated 
public  during  recent  years,  and  in  1898  a  commission  made  up  of 
scholars  and  theatre  directors  drew  up  a  scheme  of  pronunciation 
for  use  in  the  royal  theatres  of  Prussia.^  This  scheme  has  since  been 
recommended  to  all  German  theatres  by  the  German  Buknenverein. 
Desirable  as  such  a  uniform  pronunciation  is  for  the  national  theatre, 
it  is  a  much  debated  questiop  how  far  it  ^uld  be  adopted  in  the 
ordinary  speech  of  everyday  life.  Some  scholars,  such  as  W.  Braune, 
declared  themselves  strongly  in  favour  of  its  adoption ;  •  Braune's 


*  Cf.  C.  BlanckenbuT^,  Studim  Hbtr  d4e  Sprache  Abrahams  a  S. 
Clara  (Halle.  1897);  H.  Strigl,  "  Einiges  fiber  die  Sprache  des  P. 
Abraham  a  Sancta  Clara  {Zeitsekr.  f.  deutsche  Wortforschung,  vai. 
206  ff.). 

'  Cf.  F.  Kluge,  Etymologisches  Wdrterbuch  (6th  ed.),  pp.  508  ff. 
One  can  speak  of :  Studenten-,  -Soldaten-,  Weidmanns;  BeremaKHS-, 
Drucker-,  Juristen-,  und  Zigmnersprache,  und  Rohodsch.  Cf. 
F.  Kluge,  Die  deutsdte  Studentenspracne  (Strassburg,  1 894) ;  Rottoelsch 
i.  (Strassbure,  1901) ;  R.  Bethge,  Ergi^misse,  Ac.,  p.  55  f. 

■  Cf.  H.  Wunderlich,  Unsire  Umgangsspracke  [Weunar,  1894). 

^  Cf.  Th.  Siebs,  Deutsche  Buhnenaussprache  (2nd  ed.,  Berlin,  2901), 
and  the  same  writer's  GrundeUge  der  Buhnensprache  (1900).  , 

*  W.  Braune,  Vber  die  Einigung  der  deutschen  Aussftache  (H«Ne, 
1905) ;  and  the  review  by  O.  Brenner,  in  the  Zeiischrift  des  aUgsmMnen 
deutschen  Sprachvereins,  Beihefte  iv.  37.  pp.  338-332. 
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aryament  being  that  the  system  of  modern  pronunciation  Is  basCd 
on  the  spelling,'  not  on  the  sounds  produced  in  speaking.  The 
latter,  he  holds,  is  only  responsible  for  the  pronunciation  of  -cht-  as 
•kS'  in  wachsen,  Ochse,  &c.,  or  for  that  of  sp-  and  st-  in  sPielen,  steken, 
&c.  Other  scholars,  again,  such  as  K.  Luick  and  O.  Brenner,  warn 
against  any  such  attempts  to  create  a  living  language  on  an  artificial 
basis;'  the  Biihnetide$U3ck  or  "  stage-Carman "  they  regard  as 
little  more  than  tta  abstcact  ideal,  llius  the  dectnoa  muat  be  left 
to  time. 

Authorities.— Gctwto/  Literature:  J.  Grimm,  Geschickte  der 
deutschen  SPrache  (Leipzig,  1848;  4th  ed.,  1880);  W.  Scherer,  Zur 
Geschickt*  der  deiOschen  Sprache  (Berlin.  1S68;  and  ed.,  1878); 
£.  F&Tstcraann,G«xhicktedeideutscke»  Sprachslammes  (Nordbausen, 
1874-1875);  O.  Behagfael,  Die  deutscHe  Sprache  (Leipzig,  1886; 
3nd  ed.,  1902};  the  same,  "  Geechichte  der  deutschen  Sprache,"  in 
Paul's  Gnmdriss  der  germaniseheH  Pkilclaeie  (2nd  ed.),  t.  pp.  6^0  ff . ; 
O.  Wetse,  Unseredeulsche  Sprache,  ikr  Weraen  und  ikr  Wesen  (Leipzig, 
1898)1  K.  von  Raumer,  Geschickie  der  germanischen  Philologte 
(Munich,  18^0) ;  J.  Grimm,  Deutsche  Grammatik  (4  vols.,  vols.  i.-iii. 
in  new  edition,  1870-1890);  Dieter,  Laut-  una  Fomienlekre  der 
aitgermanischen  Dialekte  (2  vols.,  Leipzig,  1898-1900) ;  F.  Kauffmann, 
Deittsehe  Grammatik  (2nd  ed.,  1895);  W.  Wilmanns,  Deutsche 
Grammatik,  so  far,  vols,  i.,  ii.  and  iii.,  i  (Strassbu^,  1B93-IQ06,  vol.  i., 
2nd  ed-t  1897) ;  O.  Brenner,  Grundx&ge  der  mesehtchtlich€»  GrammaUk 
der  deutscMn  Sprache  (Munich,  1896);  H.  Ltchtenbei^,  Histoire 
de  la  langue  allemande  (Paris,  iSos). 

Old  and  Middle  High  German  Period-.  W.  Braune,  AUkochdeutsche 
Grammatik  (and  ed.,  Halle,  1891);  the  same,  Abriss  der  althock- 
deutschen  Grammatik  (3rd  ed.,  1900}  j  F-  Holthausen,  AUsacksisckes 
Elementarbuch  (Heideloet:;g,  1899);  W.  Schluter,  Untersuchungen  zur 
Gesekichte  der  dttdcksicken  Sprache,  I  (GAttingen,  1892)  :0.  Schade, 
AUdeutsekes  WOrierlmek  (2nd  ed.,  Halle,  1872-1883);  G.  E.  GmfF, 
Altkockdeutscher  Sprackschatt  (6  vols.,  Berlin,  l834-i8<^)  (Index  by 
Massmann,  1846) ;  E.  Steinmeyer  and  £.  Sievers,  Aukoch^iUsche 
Ghssen  (4  vols.,  Berlin,  1879-1898);  T.  A.  Schmeller,  Glossarium 
Saxonicum  (Munich,  1840);  K.  Weinhold,  Miltdhochdeutsche 
Grammatik  (ird  ed.,  Paderbom,  1892);  H.  Paul,  Mittelkoekdeutsche 
Grammatik  (sth  ed.,  Halle,  1900)  [  V.  Michels,  MUtMockdmUsckes 
Elwientarlnuk  (Hetdelbetg,  1900);  O,  Brenner,  ilittelkoekdeutsche 
Grammatik  (3ra  ed.j  Munich,  1894);  K.  Zwierztna,  "  Mittelhoch- 
deutsche  Studien,"  in  Zeitschrift  fdr  deutsckes  Altertum,  vols.  xliv. 
and  xlv.;  A.  LQbben,  ifittefniederdeutscke  Grammatik  (Leipxig, 
1883);  W.  MuUer  and  F.  Zamcke,  Mittdkochdeutsches  WOrterbuck 
(4  vols.,  Leipzig.  1854-1866);  M.  Lexer,  Mittelhochdeutsckes  Hand- 
wdrterbuch  (3  vols.,  1872-1878):  the  same,  Mittelhochdeutsches 
TasckenwMerbuch  (8th  ed.,  1906);  K.  Schiller  and  A.  LQbben, 
Mittdniederdeutsckes  Wdrterbuch  ^  vols.,  Bremen,  1875-1881); 
A.  LUbben,  Mittelniederdeutsckes  Handwdrterbuch  (Norden,  1888); 
F.  Seller,  Die  ErOwickelung  derdetUsch.  Kulturim  Spiegel  desdeutscken 
Lehnv/ttrts  (Halle,  i.,  1895,  2nd  ed.,  1005,  ti.,  loooj. 

Modem  High  German  Period :  E.  WOIckerj  Die  Entatehung  der 
kurs&chsischen  Kanzleisprache  "  (in  the  Zettschrift  des  Vereins  JUr 
kurs&cksisdie  Gesekichte,  ix.  p.  349);  the  same,  '  Luthera  Stellung 
zur  kursftchsischen  Kanzleisprache  "  (inGermaTHa,xxviiLK>.l9lff.); 
P.  Pietsch,ifaritn  Luther  unddiekochaeutsche  Sckriftspracae  (Bredau, 
1883) ;  K.  Burdach,  Die  EinigungderneukochdeutschmSchriftspracke, 
(1883);  E.  OpiU,  Die  Sprache  Lutkers  (Halle,  1869);  J.  Luther,  Die 
Spraeke  Lutkers  in  der  Septemberbibel  (Halle,  1887) ;  F.  Kluge,  Von 
Lutker  bis  Lessing  (Strassburg,  1888)  (cf,  E.  Schroder's  review  in  the 
G6ttineer  gelehrte  Anxewer,  1888,  249);  H.  RQckert,  Gesekichte  der 
neuhochdeutschen  Sckriflspracke  Mt  aur  Mitte  des  18.  Jakrhunderts 
<i87S);  J-  Kehrein,  Grammatik  der  deutschen  Spraeke  des  1$.  bis  17. 
Jakfhnnaerts  (Leii»ig,  2nd  ed.,  1863);  K.  von  Bahder,  Grundlagen 
des  neukochdeulscken  Lauisystems  (Strassburg,  1890);  R.  Meyer, 
Einfuhrung  in  das  aitere  Neuhochdeutsche  (Leipng,  1894) ;  W.  Scheel, 
Beilrdge  zur  Gesekichte  der  neuhochdeutschen  Gemeinspracke  in  Kdln 
(MarbuiK,  1892);  R.  Brandstetter,  Die  Rezeption  der  neuhoch- 
deutschen Sclu^tspraehe  in  Sladt  nnd  LaindtckaSt  Lwsem  (1892); 
K.  Burdach,"  Zur  Geachichte  der  neuhochdeutschen  Schriftsprache  " 
(ForxkungfinxwdaitsckenPhikiogie,  1894) ;  the  same,  "  Die  Sprache 
des  jui^n  Goethe "  (Verhandlunem  der  Dessauer  Pkitoloeenver- 
sammlung,  T884,  p.  164  ff.);  F.  Kascb,  Die  Sprache  des  jungen 
5^Ai/An' jDiflsertatton,  1900);  F.  Kluge,  "  Ober  die  Entstehung 
unserer  Schriftsprache  "  (Beihefte  zur  Zeitschrift  des  aiigemeinen 
Sprachvereins,  Heft  6,  1894);  A.  Waag,  Bedeutitt^enim^elHng 
unseres  Worlschatzes  fLahr,  1901). 

Mention  must  also  be  made  of  the  work  of  the  German  rammisslon 
of  the  Royal  Prussian  Academy,  which  in  1904  drew  up  plans  for 
making  an  inventoty  of  all  German  literary'  MSS.  datti^  from  before 
the  year  1600  and  tor  the  publication  of  Middle  Higfi  German  and 
early  Modem  High  German  texts.  This  undertaking,  which  has 
made  considerable  progress,  provides  rich  material  for  the  studj;  of 
the  somewhat  neglected  period  between  the  14th  and  i6th  centuries; 
at  the  same  time  it  provides  a  basis  on  which  a  monumeatal  history 
of  Modem  H^h  German  may  be  built  up,  as  well  as  for  a  Thesaurus 
linguae  germanicae.  (R.Pr.) 

'  Cf.  K.  Luick,  Deutsche  LauUekre  mit  besonderer  BerUcksichtigung 
der  Spreckweiae  Wiens  und  der  dsterreickisehen  AlPenldnder  (1904); 
O.  Brenner,  "  Zur  Aussprache  des  Hochdeutschen,  l.c.,  pp.  3i8'238. 


GERMAN  UTERATORE.  Compared  with  other  literatures, 
that  of  the  German-speaking  peoples  presents  a  strangely  broken 
and  interrupted  course;  it  falls  into  more  or  less  isolated  groups, 
separated  from  each  other  by  periods  which  in  intellectual 
darkness  and  ineptitude  are  virtually  without  a  parallel  in  other 
European  lands.  The  explanation  of  this  irregularity  of  develop' 
ment  is  to  be  sought  less  in  the  chequered  political  history 
the  Gennan  people — althouj^  this  was  often  reason  enough— 
than  in  the  stron^y  marked,  one  might  almost  say,  provoaitive 
ciiaracter  of  the  national  mind  as  expressed  in  literature.  Hw 
Germans  were  not  able,  like  their  partially  latinized  En^bh 
cousins — or  even  their  Scandinavian  neighbours — to  adapt 
themselves  to  the  various  waves  of  literary  influence  which 
emanated  from  Italy  and  France  and  spread  with  irresistible 
power  over  all  Europe;  their  literary  history  has  been  rather  a 
struggle  for  independent  expression,  a  constant  warring  against 
outside  forces,  even  when  the  latter — like  the  influence  of  English 
literature  in  the  i8th  century  and  of  Scandinavian  at  the  close 
of  the  19th — were  hailed  as  friendly  and  not  hostile.  It  is  a 
peculiarity  of  German  literature  that  in  those  ages  when,  owing 
to  its  own  poverty  and  impotence,  it  was  reduced  to  bonrowing 
its  ideas  and  its  poetic  forms  from  other  lands,  it  sank  to  the 
most  servile  imitation;  while  the  first  sign  of  returning  health 
has  invariably  been  the  repudiation  of  foreign  influence  and  the 
assertion  of  the  right  of  genius  to  untrammelled  expression. 
Thus  Germany's  periods  of  literary  efflorescence  rarely  coincide 
with  those  of  other  nations,  and  great  European  movements, 
like  the  Renaissance,  passed  over  her  without  producing  a  single 
great  poet. 

This  chequered  course,  however,  renders  the  grouping  of  Ger- 
man literature  and  the  task  of  the  historian  the  easier.  The  first 
and  simplest  classification  is  that  afforded  by  the  varioos  stages 
of  linguistic  develt^ment.  In  accordance  with  the  three  divisions 
in  the  history  of  the  High  Gennan  language,  there  is  an  Old  High 
German,  a  Middle  High  German  and  a  New  High  German  or 
Modem  High  German  literary  epoch.  It  is  obvious,  however, 
that  the  last  of  these  divisions  covers  too  enormous  a  period  of 
literary  history  to  be  regarded  as  analogous  to  the  first  two. 
The  present  survey  is  consequently  divided  into  six  main 
sections: 

I.  The  Old  High  German  Period,  including  the  literature  of 
the  Old  Saxon  dialect,  from  the  earliest  times  to  the  middle  of 
the  nth  century. 

II.  The  Middle  High  German  Period,  from  the  middle  of  the 
I  ith  to  the  middle  of  the  14th  century. 

m.  The  Ttan^tion  Period,  from  the  middle  of  the  1 4th  century 
to  the  Reformation  in  the  i6th  century. 

IV.  The  Period  of  Renaissance  and  Pseudo-classicism,  from 
the  end  of  the  16th  century  to  the  middle  of  the  i8th. 

V.  The  Classical  Period  of  Modem  German  literature,  from 
the  middle  of  the  i8th  century  to  Goethe's  death  in  1832. 

VI.  The  Period  from  (joethe's  death  to  the  present  day. 

I.  The  Old  High  Geruan  Period  (c.  750-1050) 
Of  all  the  Germanic  races,  the  tribes  with  which  we  have  more 
particularly  to  deal  here  were  the  latest  to  attain  intellectual 
maturity.  Ths  Goths  had,  centiuies  earlier,  under  their  famous 
bish(^  infilas  or  Wulfila,  possessed  the  Bible  in  their  vernacular, 
the  northern  races  could  point  to  their  Edda,  the  Germanic 
tribes  in  England  to  a  rich  and  virile  Old  English  poetry,  before 
a  written  German  literature  of  any  consequence  existed  at  all. 
At  the  same  time,  these  continental  tribes,  in  the  epoch  that  lay 
between  the  Migrations  of  the  jth  century  and  the  age  of  Charles 
the  Great,  were  not  without  poetic  literature  of  a  kind,  but  it 
was  not  committed  to  writing,  or,  at  least,  no  record  of  such  a 
poetry  has  come  down  to  us.  Its  existence  is  vouched  for  by 
indirect  historical  evidence,  and  by  the  fact  that  the  sagas^  out 
of  which  the  Gennan  national  epic  was  wdded  at  a  later  date, 
originated  in  the  great  upheaval  of  the  5th  century.  When  the 
vernacular  literature  began  to  emerge  from  an  unwritten  state 
in  the  8th  century,  it  proved  to  be  merely  a  weak  reflection  of 
the  ecclesiastical  writings  of  the  monasteries;  and  this,  with 
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very  few  exertions,  Old  Quh  .Ge^u^  Iiteiature  remained. 
Tnuislations  of  the  liturgy,  of  Tatian^s  Gospd  Harmony  (r.  S3  5), 
of  fragments  of  sermons,  form  a  large  proportion  of  it.  Occasion- 
ally, as  in  the  so-called  Monsee  Fragments^  and  at  the  end  of  the 
period,  in  the  prose  of  Notker  Labeo  (d.  loaa),  this  ecclesiastical 
literature  attains  a  surprising  maturity  of  style  and  expression. 
But  it  had  no  vitality  of  its  own;  it  virtually  sprang  into 
existance  at  the  command  of  Charlemagne,  whose  policy  with 
regard  to  the  use  of  the  vernacular  in  place  of  Latin  was  liberal 
and  far-seeing;  and  it  docilely  obeyed  the  tastes  of  the  rulers 
that  followed,  becoming  severely  orthodox  under  Louis  the  Pious, 
and  consenting  to  immediate  eztmction  when  the  Saxon  emperors 
withdrew  their  favour  from  it.  Apart  from  a  few  shorter  poetic 
fragments  of  interest,  such  as  the  Merseburg  Charms  (Zauber' 
spriiche),  an  undoubted  relic  of  pre-Christian  times,  the  Wesso- 
brunn  Prayer  (c.  780),  the  MuspUli,  an  imaginative  description 
of  the  Day  of  Judgment,  and  the  Ludwigslied  (881),  which  may 
be  regarded  as  the  starting  point  for  the  German  historical 
ballad,  the  only  High  German  poem  of  importance  in  this  early 
period  was  the  Gospd  Book  (Liber  evangdiorum)  of  Otfrid  of 
Weissenburg  (c.  800-870).  Even  this  work  is  more  interesting 
as  the  earliest  attempt  to  supersede  alliteration  in  German 
poetry  by  rhyme,  than  for  such  poetic  life  as  the  monk  of  Weissen- 
burg was  able  to  instil  into  his  narrative.  In  fact,  for  the  only 
genuine  poetry  of  this  epoch  we  have  to  look,  not  to  the  l£gh 
German  but  to  the  Low  German  races.  They  alone  seemed 
able  to  give  literary  expression  to  the  memories  handed  down 
in  oral  tradition  from  the  5th  century;  to  Saxon  tradition  we 
owe  the  earliest  extant  frajgment  of  a  national  saga,  the  Lay 
of  HUdebrand  {HUdebrandslied,  c.  800),  and  a  Saxon  poet  was  the 
author  of  a  vigorous  alliterative  version  of  the  Gospel  story,  the 
Hdiand  {c.  830),  and  also  of  part  of  the  Old  Testament  (Genesis). 
This  alliterative  epic — ^for  epic  it  may  be  called — is  the  one 
poem  of  this  age  in  which  the  Christian  tradition  has  been  adapted 
to  German  poetic  needs.  Of  the  existence  of  a  lyric  poetry  we 
only  know  by  hearsay;  and  the  drama  had  nowhere  in  Europe 
yet  emerged  from  its  earliest  piu%ly  liturgic  condition.  Such 
as  it  was,  the  vemaCiUar  literature  of  the  Old  High  German 
period  enjoyed  but  a  brief  existence,  and  in  the  roth  and  iith 
centuries  darkness  again  closed  over  it.  The  dominant  "German' ' 
literature  in  these  centmies  is  in  Latin;  but  that  literature  is 
not  without  national  interest,  for  it  shows  in  what  direction  the 
German  mind  was  moving.  The  Lay  of  Walter  (Waltharilied, 
c.  930),  written  in  elegant  hexameters  by  Ekkehard  of  St  Gall, 
the  moralizing  dramas  of  Hrosvitha  (Roswitha)  of  Gandersheim, 
the  Ecbasis  captivi  (c.  940),  earliest  of  all  the  Beast  epics,  and 
the  romantic  adventures  of  Ruodlieb  (c.  1030),  form  a  literature 
which,  Latin  although  it  is,  foreshadows  the  future  devdopments 
of  German  poetry. 

IL  Tbe  MmncB  Bioa  Gbriun  Pekx(x>  (1050-1350) 
(a)  Early  Middle  High  German  Poetry.— The  beginnings  of 
Middle  High  German  literature  were  hardly  less  tentative  than 
those  of  the  preceding  period.  The  Saxon  emperors,  with  their 
Latin  and  even  Byzantine  tastes,  had  made  it  extremely 
diflfiailt  to  take  up  the  thread  where  Notker  let  it  drop.  Williram 
of  Eberslierg,  the  commentator  of  the  Song  of  Songs  (c.  1063), 
did  certainly  profit  by  Notker's  example,  but  he  stands  alone. 
The  Church  had  no  helping  hand  to  offer  poetry,  as  in  the  more 
liberal  epoch  of  the  great  Charles;  for,  at  the  middle  of  the  nth 
century,  when  the  linguistic  change  from  Old  to  Middle  High 
German  was  taking  place,  a  movement  of  reli^pous  asceticism, 
originating  in  the  Burgundian  monastery  0$  Cluny,  spread  across 
Europe,  and  before  long  all  the  German  peoples  fell  under  its 
influence.  For  a  century  there  was  no  room  for  any  literature 
that  did  not  place  itself  unreservedly  at  the  service  of  the  Church, 
a  service  which  meant  the  complete  abnegation  of  the  brighter 
side  of  life.  Repellent  in  their  asceticism  are,  for  instance, 
poems  like  Memento  mori  (c.  1050),  Vom  Glauben,  a  verse  com- 
mentary on  the  creed  by  a  monk  Hartmann  (c.  1 1 20),  and  a  poem 
on  "  the  remembrance  of  death  "  ( Von  des  todes  gehugede)  by 
Heinrdch  von  Melk  {c,  11 50);  only  rardy,  as  in  a  few  narrative 


poems  on  Old  Testament  subjects,  aie  the  poets  of  this  time  able 
to  foi^t  for  a  time  their  lugubrious  faith. .  In  the  Eaidiei 

(c.  1060) ,  a  spirited  lay  by  a  monk  of  Bamberg  on  the  life,  miracles 
and  death  of  Christ,  and  in  the  Annolied  (c.  1080),  a  poem  in 
praise  of  the  archbishop  Aimo  of  Ct)logne,  we  £nd,  however, 
some  traces  of  a  higher  poetic  imagination. 

The  transition  from  this  rigid  ecclesiastic  ^irit  to  a  freer, 
more  imaginative  literature  is  to  be  seen  in  the  lyric  poetry 
inspired  by  the  Virgin,  in  the  legends  of  the  saints  which  bulk 
so  largely  in  the  poetry  of  the  12th  century,  and  in  the  general 
trend  towards  mysticism.  Andreas,  Filatus,  Aegidius,  Albanios 
are  the  heroes  of  monkish  romances  of  that  age,  and  the  stories 
of  Sylvester  and  Crescentia  form  the  most  attractive  parts  of 
the  Kaiserchronik  (c.  1130-1150),  a  long,  confused  chronicle  of 
the  world  which  contains  many  elements  common  to  later  Middle 
High  German  poetry.  The  national  sagas,  of  which  the  poet 
of  the  Kaiserchronik  had  not  been  oblivious,  soon  began  to  assert 
themselves  in  the  popular  literature.  The  wandering  Spielkitie, 
the  lineal  descendants  of  the  jesters  and  minstrels  of  the  dark 
ages,  who  were  now  rapidly  becoming  a  factor  of  importance  in 
literature,  were  here  the  innovators;  to  them  we  owe  the  romance 
of  Kdnig  Rather  (c  1160),  and  the  kindred  stories  of  Orendd, 
Oswald  and  Salomon,  imd  Marked  (Salman  mnd  Morolf).  AU 
these  poems  bear  witness  to  a  new  element,  which  in  these  yean 
kindled  the  German  imagination  and  helped  to  counteract  the 
austerity  of  the  religious  faith — the  Crusades.  With  wlut 
alacrity  the  Germans  revelled  in  the  wonderland  of  the  East 
is  to  be  seen  especially  in  the  Alexanderlied  {c.  1130),  and  in 
Herzog  Ernst  (c.  1180),  romances  which  point  out  the  way  to 
another  important  development  of  German  medieval  literature, 
the  Court  epic.  The  latter  type  of  romance  was  the  immediate 
product  of  the  social  conditions  created  by  chivalry  and,  like 
chivalry  itself,  was  determined  and  influenced  by  its  French 
origin;  so  also  was  the  version  of  the  Chanson  de  Roland  {Rolands- 
Hed,  c,  1135),  which  we  owe  to  another  priest,  Konrad  of  Regens- 
buzg,  who,  with  considerable  probal^ty,  has  been  idmtifted 
with  the  author  of  the  Kaiserchronik. 

The  Court  epic  was,  however,  more  inunediately  ushered  in 
by  Eilhart  von  Oberge,  a  native  of  the  neighbourhood  of  Hildes- 
heim  who,  in  his  Tristant  (c.  1170),  chose  that  Arthurian  type 
of  romance  which  from  now  on  was  especially  cultivated  by  the 
poets  of  the  Court  epic;  and  of  equally  early  origin  is  a  knightly 
romance  of  Ploris  und  Blancheflur,  another  of  the  favourite  love 
stories  of  the  middle  ages.  In  these  years,  too,  the  Beast  epic, 
which  had  been  represented  by  the  Latin  Ecbasis  captivi,  was 
reintroduced  into  Germany  by  an  Alsatian  monk,  Heinrich  der 
Glidiezsae,  vhohaaedhia Reinhart Fucks {c.  1180)  on  the  French 
Roman  de  Renart.  Lastly,  we  have  to  consider  the  beginning 
of  the  Minnesttng,  or  lyric,  which  in  the  last  decades  of  the 
12th  century  burst  out  with  extraordinary  vigour  in  Austria 
and  South  Germany.  The  origins  are  obscure,  and  it  is  still 
debatable  how  niudi  in  the  German  Minnesang  is  indigenous 
and  national,  how  much  due  to  French  and  Provencal  influence; 
for  even  in  its  earliest  phases  the  Minnesang  reveals  correspond- 
ences with  the  contemporary  lyric  of  the  south  of  France.  The 
freshness  and  originality  of  the  early  South  German  singers, 
such  as  KUrenberg,  Dietmar  von  Eist,  the  Bujrggraf  of  Rieten- 
burg  and  Meinloh  von  Sevelingen,  are  not,  however,  to  be 
questioned;  in  spite  of  foxagu  influence,  their  verses  make  the 
impression  of  having  been  a  spontaneous  expcemon  of  Goman 
lyric  feeling  in  the  nth  century.  The  Spruchdichiung,  a  form 
of  poetry  which  in  this  period  is  represented  by  at  least  two 
poets  who  call  themselves  Herger  and  "  Der  Spervogel,"  was 
less  dependent  on  foreign  models;  the  pmnted  and  satirical 
strophes  of  these  poets  were  the  forerunners  of  a  vast  literature 
which  did  not  reach  its  highest  development  until  after  literature 
had  passed  from  the  hands  of  the  noble-bom  knight  to  t^ose  of 
the  burgher  of  the  towns. 

(b)  The  Flourishing  of  Middle  High  German  Porfry.— Such 
was  the  preparation  for  the  extraordinarily  brilliant,  although 
brief  epoch  of  German  medieval  poetry,  which  corresponded 
to  the  reigns  of  the  Hohenstaufen  emperon,    Frederic  L 
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Barbaroeaa,  Hcazy  VX'  And  Frederick  IL  These  rulers,  by  their 
ambitious  -  political  aspirations  and  achievements,  filled  the 
German  peoples  with  a  sense  of  "  world-mission,"  as  the  leading 
political  power  in  medieval  Europe.  Docile  pupils  of  French 
chivalry,  the  Germans  had  no  sooner  learned  their  lesson  than 
th^  found  themselves  in  the  position  of  being  able  to  dictate 
to  the  world  of  chivalry.  In  the  same  way,  the  German  poets, 
who,  in  the  i^th.qentury,  had  been  little  better  than  clumsy 
traiulatois  of  French  romances,  were  able,  at  the  beginning 
of  the  13th,  to  substitute  for  French  chansons  de  gaste  epics 
based  on  national  sagas,  to  put  a  completely  German  imprint 
on  the  French  Arthurian  romance,  and  to  sing  German  songs 
before^  which  even  the  lyric  of  Provence  paled.  National  epic. 
Court  epic  and  Minnesang—these  three  types  of  medieval 
German  literature,  to  which  may  be  added  a  subordinate 
group  didactic  poetry  comprise  virtually  all  that  has  come 
down  to  us  in  the  Middle  High  Qenaan  tongue.  A  Middle  High 
German  pvose  hardly  existed,  and  the  dxuna,  such  as  it  was, 
ints-stiU  essentially  Latin. 

The  first  place  among  the  National  or  Popular  qucs  belongs 
to  the  Nibdungenlied,  which  received  its  present  fonxi  in  Austria 
about  the  turn  of  the  12th  and  13th  centuries.  Combining, 
as  it  does,  elements  from  various  cycles  of  sagas — the  lower 
Rhenish  legend  of  Sieg^ed,  the  Buigimdian  saga  of  Gunther 
and  Hagen,  the  Gothic  saga  of  Dietrich  and  Etzel — it  stands  out 
as  the  most  representative  epic  of  German  medievsl  life.  And 
in  literary  po#ar,  dtanuitic  intensity  and  singleness  of  purpose 
its  emiaence  is  no  less  imique.  The  vestiges  of  gradual  growth— 
of  irrecoiualaUe  dements  imperfectly  wdded  tc^ether-^ay 
not  have  been  ^tiiely  effaced,  but  they  in  no  way  lessen  the 
nnpvesskm  of  omty  wbidi  the  poem  leaves  beluntl  it;  whoever 
the  welder  of  the  sagas  may  have  been,  lie  was  clearly  a  poet 
of  lofty  imagiaation  and  high  epic  gifts  (see  NxBELnNOEHUEo). 
Less  imposing  as  a  whole,  but  in  parts  no  less  powerful  in  its 
appeal  to  the  modem  mind,  is  the  second  of  the  German  national 
epics,  Gudrun,  which  was  written  early  in  the  13th  century. 
This  poem,  as  it  has  come  down  to  us,  is  the  work  of  an  Austrian, 
but  the  subject  belonp  to  a  cycle  of  sagas  which  have  their 
home  on  the  shores  of  the  Nwth  Sea,  It  seems  almost  a  freak 
of  diance  that  Siegfried,  the  hero  of  the  Rhineland,  should  occupy 
80  prominent  a  poution  in  the  Nibdungenlied,  whereas  Dietr^ 
von  Bern  (i.e.  of  Verona),  the  name  under  which  Tbeodoric  the 
Great  had  brai  looked  up  to  for  centuries  by  the  Gennan  people 
as  their  national  hero,  should  have  left  the  stamp  of  his  pmon- 
ality  on  no  single  epic  of  the  mtrin^  worth  of  the  N^dw^fiHUed. 
He  appears,  however,  more  or  less  in  the  bad^round  of  a  number 
of  romances— i>t0  Rabenschlacht,  Dietrichs  FlwAt.  Al^harts  Tod, 
Biteroif  und  Dietiiebt  Laurin,  &c. — which  make  up  what  is 
usually  called  the  Heldenbuch.  It  is  tempting,  indeed,  to  see 
in  this  very  unequal  coUection  the  basis  for  what,  under  more 
favourable  circumstances,  might  have  developed  into  an  epic 
even  mare  completely  representative  of  the  German  nation 
than  the  Nibdungeniied. 

While  the  influence  of  the  romance  of  chivali;y  is  to  be  traced 
on  all  these  popular  epics,  something  of  the  manliw,  more 
primitive  ideals  that  animated  German  national  poetry  passed 
over  to  the  second  great  group  of  German  medieval  poetf^y, 
the  Court  epic  The  poet  who,  following  Eilhart  voa  Oboe's 
toitative  beginnings,  established  the  Court  ^c  in  Germany 
was  Heinrich  von  Veldeke,  a  native  of  the  district  of  the  lower 
Rhine;  his  Enett,  written  between  }i73  and  1186,  is  based  on 
a  French  original.  Other  poets  of  the  time,  such  as  Herbort 
von  Frit£lar,  the  author  of  a  Liet  von  Troye,  followed  Heinrich's 
examine,  and  selected  French  models  for  German  poems  on 
antique  themes;  while  Albrecht  von  Halberstadt  translated 
about  the  year  1210  the  Metamorphoses  of  Ovid  into  German 
verse.  With  the  three  masters  Of  the  Court  epiic,  Hartmanjgi 
von  Aue,  Wolfram  von  Esdienbach  and  Gottfried  von  Strass- 
bur^-^  of  them  coatwnporaries — tlK  Arthurian  cycle  became 
the  reragmsed  theme  of  this  type  of  romance,  and  the  accepted 
embodiment  of  the  ideals  of  the  knightly  classes.  Hartmann 
was  a  Swabian,  Wolfram  a  Bavarian,  Gottfried  presimiably  a 
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native  of  Stuassburg.  Hari^^iann,  who  in  his  Erec  and  Iwein, 
Gregorius  a^d  Der  arms  Seinrich  combined  a  tendency  towards 
religious  asceticism  with  a  desire  to  imbue  the.  worldly  life  of 
the  knight  with  a  moral  and  rehgious  spirit,  provided  the  Court' 
epic  of  the  a^  w^  its  best  models;  he  had,  of  aH  the  medieval 
cauzt  poetsj.the  mpst  deUcate  sense  for  the  formal  beauty  of 
poetry,  for  lai^guage,  verse  and  style.  [Wolfram  and  Gottfried, 
on  the  other  hand,  represent  two  extremes  of  .poetic  tempera- 
ment. Wolfram's  Pamcal  is  filled  with  mysticism  and  obscure 
spiritual  sig^ficance;  its  flashes  of  humour  irradiate,  although 
they  can  hardly  be  said  to  illumine,  the  gloom;  its  hero  is, 
■  unconsciously,  a  symbol  and  allegory  of  nauch  which  to  the 
poet  himself  must  have  been  mysterious  and  inexplicable;  in' 
other  words,  Parzival — and  Wolfram's  other  writings,  WUUhalm 
and  Tiiurel,  point  in  the  sajne  direction — is  an  instinctive  or, 
to  use  Schiller's  word,  a  "  naive  "  work  of  genius.  Gottfried, 
again,  is  hardly  less  gifted  and  original,  but  he  is  a  poet  of  a 
wholly  different  type.  His  Tristan  is  even  more  ludd  than 
Hartmann's  Iwetn,  his  art  is  more  objective;  his  delight  in, 
it  is  that  of  the  conscious  artist  who  sees  his  work  growing 
under  his  hands.  Gottfried's  poem,  in  other  words,  is  free 
from  the  obtrusion  of  those  subjective  elements  whidi  are  in 
so  high  a  degree  characteristic  of  Parzival;  in  spite  of  the  tragic 
character  of  the  story,  Tristan  is  radiant  and  serene,  and  yet  un- 
contaminated  by  that  tone  of  frivolity  which  the  Renaissance 
introduced  into  love  stories  of  this  kind. 

Parzival  and  Tristan  are  the  two  poles  of  the  German  Court 
epic,  and  the  subsequent  development  of  that  epic  stands  under 
the  vafluence  of .  the  three  poets,  Hartmano,  Wolfram  and 
Gottfried;  according  as  the  poets  of  the  xsth  century  tend  to 
imitate  one  or  other  of  these,  they  fall  into  three  classes.  To 
the  followers  and  imitators  of  Hartmann  belong  Ulrich  von 
Zatzikhoyen,  the  author  ol  a  Lansdet  {c.  1195);  Wimt  von 
Gravenberg,  a  Bavarian,  whose  Wigalois  (c.  1 205)  shows  con-- 
siderable  imaginative  power;  the  versatile  Spielmann,  known  as 
"  D£r  Strieker,";  and  Heinrich  von  dem  Tiirlin,  author  of  an 
unwieldy  epic,  Die  Krone  ("  the  crown  of  alladventures,"c.  1 220). 
The  fascination  of  Wolfram's  mysticism  is  to  be  seen  in  Der 
jUngere  Titurd  of  a  Bavarian  poet,  Albrecht  von  Scharfenberg 
(c.  1270),  and  in  the  stiU  later  Lohengrin  of  an  imknown  poet; 
whereas  Gottfried  yon  Strassburg  dominates  the  Flore  und 
Blansci^^ur  of  Epnrad  Fleck  {c.  1220)  and  the  voluminous 
romances  of  the  two  chief  poets  ol  the  later  i3tb  century,  Rudolf 
von  Ems,  who  died  in  1354,  and  Konrad  vonWlizzburg,wholived 
till  1287.  Of  these,  Konrad  alone  carried  on  worthily  the  tradi- 
tions of  the  great  age,  and  even  his  art,  which  excels  within  the 
narrow  limits  ot  romances  like  Die  Herzemoere  and  Engdhard^ 
becomes  diffuse  and  wearisome  on  the  unlimited  canvas  of 
Der  Troj.anerkrieg  and  Parionopier  und  Mdiur. 

The  most  conspicuous  changes  which  came  over  the  narrative 
poetry  of  the  13th  century  were,  on  the  one  hand,  a  steady  en- 
croachni^  of  realism  on  the  matter  and  treatment  of  the  epic, 
and,  on  the  other,  a  leaning  to  didacticism.  The  substitution 
of  the  "  history  "  of  the  chronicle  for  the  confessedly  imaginatiife 
stories  of  the  earlier  poets  is  to  be  seen  in  the  work  of  Rudolf  voni 
Ems,  and  ol  a  number  of  minor  chroniclers  like  ITIrich  von 
Eschenbach,  Berthold  von  Holle  and  Jans  Enikel;  while  for  the 
growth  of  realism  we  may  look  to  the  Pjaffe  Amis,  a  coUection 
of  comic  anecdotes  by  "  Der  Strieker,"  the  admirable  peasant 
romance  Heier  Hdn^echt,  written  between  1236  and  1250  by 
Wernher  der  Gartenaere  in  Bavaria,  and  to  the  adventures  of 
Ulrich  von  Lichtenstein,  as  described  in  his  Frauendienst  (1255) 
and  Frauenbuch  (1257). 

More  than  any  single  poet  of  the  Court  epic,  more  even  than 
the  poet  of  the  Nibdungenlied,  Walther  von  der  Vogelweide 
summed  up  in  himself  all  that  was  best  in  the  group  of  poetic 
literature  with  which  he  was  associated — the  Minnesang.  The 
early  Austrian  singers  already  mentioned,  poets  like  Hdnrich 
von  Veldeke,  who  in  his  lyrics,  as  in  his  epic,  introduced  the  French 
conception  of  Minne,  or  Uke  the  manly  Friedrich  von  Hansen, 
and  the  Swiss  imitator  of  Provencal  measures,  Rudolf  von 
Fenis  appear  only  in  the  light  of  forerunners.   Eyen  more 


Digitized  by 


78f6  GfiRi;iAN  L 

oziginal  poets,  like  Heinrich  von  Morungen  and  Waltber's  own 
master,  Remmar  von  Hagenau,  the  author  of  hbrmomous  but 
monotonously  degiac  verses,  or  among  immediate  conteitaporaries^ 
Hartmann  von  Aue  and  Wolfram  von  Esdienbach,  vnose  few 
lyric  strophes  are  as  deeply  stamped  with  his  individuality  as  his 
epics — seem  only  tributary  to  the  full  rich  stream  of  Waltber's 
genius.  There  was  not  a  form  of  the  German  Minnesang  which 
Walther  did  not  amplify  and  deepen;  songs  of  courtly  love 
and  lowly  love,  of  religious  faith  and  delight  in  nature,  patriotic 
songs  and  political  SprUche — in  all  he  was  a  master.  Of  Walther's 
life  we  are  somewhat  better  informed  than  in  the  case  of  his  con- 
temporaries: he  was  bom  about  1170  and  died  about  1230; 
his  art  he  learned  in  Austria,  whereupon  he  wandered  through 
South  Germany,  a  welcome  guest  wherever  he  went,  although 
his  vigorous  championship  of  what  he  regarded  as  the  national 
cause  jn  the  political  struggles  of  the  day  won  him  foes  as  well  as 
friends.  For  centuries  he  remained  the  accepted  exemplar  of 
German  lyric  poetry;  not  merely  the  Minnesinger  who  followed 
him,  but  also  the  Meistersinger  of  the  1 5th  and  i6th  centuries 
looked  up  to  him  as  one  of  the  founders  and  lawgivers  of  their  art. 
He  was  the  most  influential  of  all  Germany's  lyric  poets,  and 
in  the  breadth,  originality  and  purity  of  his  inspiration  one  of 
her  greatest  (see  Wajlther  von  der  Vogelweide). 

The  development  of  the  German  Minnesang  Eifter  Walther's 
death  and  under  his  influence  is  easily  summed  up.  Contem- 
poraries had  been  impressed  by  the  dual  character  of  Walther's 
Ijrric;  they  distinguished  a  higher  courtly  lyric,  ^d  a  lower 
more  outspoken  form  of  song,  free  from  the  constraint  of  social 
or  literary  conventions.  The  later  Minnesang  emphasized  this 
dualism.  Amongst  Walther's  immediate  contemporaries,  high- 
bom  poets,  whose  lives  were  passed  at  courts,  naturally  cultivated 
the  higher  lyric;  but  the  more  gifted  and  original  singers  of  the 
time  rejoiced  in  the  freedom  of  Walther's  poetry  of  ni^ere 
Minne,  It  was,  in  fact,  in  accordance  with  the  spirit  of  the  age 
that  the  latter  shoiild  have  been  Walther's  most  valuable  legacy 
to  his  successors;  and  the  greatest  of  these,  Neidhart  von 
Reuental  (c.  iiSo-c.  1250),  certainly  did  not  allow  himself  to 
be  hampered  by  aristocratic  prejudices.  Neidhart  sought  the 
themes  of  his  hdfische  Dorfpoesie  in  the  Village,  and,  as  the  mood 
ha[^ened  to  dictate,  depicted  the  peasant  with  humorous  banter 
or  biting  satire.  The  lyric  poets  of  the  later  13th  centu^  were 
either,  like  Burkart  von  Hohenfels,  Ubich  von  Winterstetten 
and  Gottfried  von  Neifen,  echoes  of  Walther  von  der  Vogel- 
weide and  of  Neidhart,  or  their  originality  was  confined  to  some 
particular  form  of  lyric  poetry  in  which  they  excelled.  Thus 
the  singer  known  as  "  Der  Tannhauser  "  distinguished  himself  as 
an  imitator  of  the  French  pastourelU;  Reinmar  Von  Zweter  was 
purely  a  SpruchdichUr.  More  or  less  common  to  all  is  the  con- 
sciousness that  their  own  ideas  and  surroundings  were  no  longer 
in  harmony  with  the  aristocratic  world  of  chivalry,  which  the 
poets  of  the  previous  generation  had  glorified.  The  solid 
advantages,  material  prosperity  and  increasing  comfort  of  life 
in.  the  German  towns  appealed  to  poets  like  Stefnmar  von 
IHingenau  more  than  the  unworldly  Ideals  of  Belf-effadng 
knighthood  which  Ulrich  von  Lichtenstein  and  Johann  Hadlaub 
of  Zilrich  clung  to  so  tenaciously  and  extolled  so  warmly.  On  the 
whole,  the  SpruchdichUr  came  best  out  of  this  ordeal  of  changing 
fashions;  and  the  increasing  interest  in  the  moral  and  didactic 
applications  of  literature  favoured  the  deveiopment  of  this 
form  of  verse.  The  confusion  of  didactic  purpose  with  the 
lyric  is  common  to  all  the  later  poetry,  to  that  of  the  learned 
Marner,  of  Boppe,  Rumezland  and  Heinrich  von  Meissen, 
who  was  known  to  later  generations  as  "  Frauenlob."  The 
Spruchdichfung,  in  fact,  was  one  of  the  connecting  links  between 
the  Minnesang  of  the  13th  and  the  Ijrric  and  satiric  poetry 
of  the  15th  and  i6th  centuries. 

The  disturbing  and  disintegrating  element  in  the  literature 
of  the  13th  century  was  thus  the  substitution  of  a  utilitarian 
didacticism  for  the  idealism  of  chivalry.  In  the  early  decades  of 
that  century,  poems  like  Der  Winsbeke,  by  a  Bavarian,  and 
Der  welsche  Cast,  written  in  1215-1216  by  Thomasin  von  Zir- 
claere  (Zirclaria) ,  a  native  of  Frrali,  still  teath  with  nncompromis- 
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ing  idealism  the  ditties  and  virtues  of  the  knightly  life.  But  in  the 
Bescheidenheit  (c.  121^1230}  of  a  wandering  singer,  vho  called 
himself  Freidank,  we  find  for  the  first  time  an  active  antagonism 
to  the  unworldly  code  of  chivalry  and  an  unmista^ble  reflection 
of  the  changing  social  order,  brought  about  by  the  rise  of  what 
we  should  now  call  the  middle  class.  Freidank  is  the  spokesman 
of  the  Burger,  and  in  his  terse,  witty  verses  may  be  traced  the 
germs  of  German  intellectual  and  literary  development  in  the 
coming  centuries — even  of  the  Reformation  itself.  From  the 
advent  of  Freidank  onwards,  the  satiric  and  didactic  poetry  went 
the  way  of  the  epic;  what  it  gained  in  quantity  it  lost  in  quality 
and  concentration.  The  satires  associated  with  the  name  of 
Seifried  Helbling,  an  Austrian  who  wrote  in  the  last  fiftera 
years  of  the  13th  centiuy,  and  Der  Renner  by  Hugo  von  Trimberg, 
written  at  the  very  end  of  the  centiuy,  may  be  taken  as  character- 
istic of  the  later  period,  where  terseness  and  indslve  wit  haV6 
given  place  to  diffuse  moralizii^  and  allegory. 

There  is  practically  no  Middle  High  German  Hterature  in 
prose;  such  prose  as  has  come  down  to  us — the  tracts  of  David 
of  Augsburg,  the  powerful  sermons  of  Berthold  von  Regensburg 
(d.  1272),  Germany's  greatest  medieval  preacher,  and  several  legal 
codes,  as  the  Sachsenspiegd  and  Sdmahenspiegel — only  prove 
that  the  Germans  of  the  13th  century  had  not  yet  realized  the 
possibilities  of  prose  as  a  medium  of  literary  expression. 

III.  The  Transition  Period  (1350-1600) 
(a)  The  Fourteenth  and  Pifteetitk  Centuries. — As  is  the  case 
with  all  tranntional  periods  of  literary  history,  this  epoch  of 
German  Gtoature  may  be  considered  under  two  aspects:  on 
the  one  huid,  we  may  foTHcyr  in  it  the  decadence  and  disintegra- 
tion of  the  titnature  of  the  Middle  Hig^  Gemuui  period;  on 
the  other,  we  may  study  the  beginnings  of  modem  forms  of 
poetry  and  the  preparation  of  that  ^iritual  revolution,  which 
meant  hatdly  less  to  the  Germanic  peoples  than  the  Rataissance 
to  the  Latin  races — the  Protestsmt  Reformation. 

By  the  middle  of  the  14th  century,  knighthood  with  its 
chivalric  ideals  was  rapidly  declining,  and  the  conditions  under 
which  medieval  poetry  had  flourished  were  passing  away. 
The  social  change  rendered  the  courtly  epic  of  Arthur's  Round 
Table  in  great  measure  incomprehensible  to  the  younger  genera- 
tion, and  made  it  difficult  tor  them  to  understand  the  spirit 
that  actuated  the  heroes  of  the  national  ei»c;  tiie  twtes  to  which 
the  I3rric8  of  the  great  Minnesingers  had  appealed  were  vitiated 
by  the  more  practical  demands  of  the  rising  middle  classes. 
But  the  stories  of  chivalry  still  appealed  as  stories  to  the  people, 
although  the  <^d  way  of  telling  them  was  no  longer  appreciated. 
The  feeling  for  beauty  of  form  and  expression  was  lost;  the 
craving  for  a  moral  purpose  and  didactic  aim  had  to  be  satisfied 
at  the  cost  of  artistic  beauty;  and  sensational  incident  was 
valued  more  highly  than  fine  character-drawing  or  inspired 
poetic  thought.  Signs  of  the  decadence  are  to  be  seen  in  the 
Karimeinet  of  this  period,  stories  from  the  youth  of  Charlemagne, 
in  a  continuation  of  Parzival  by  two  Alsatians,  Claus  Wisse 
and  PhiliiH>  Colin  (c.  1335),  in  an  ApoUomtu  von  Tyrus  by 
Heinrich  von  Neuenstadt  (c.  1315)1  and  a  Kihiigsiock^  nm 
Franl^eick  by  Hans  von  Btlhel  (c.  1400).  The  story  of  Siegfried 
was  retold  in  a  rough  ballad.  Das  Lied  von  hUrnen  Seyfried,  the 
Hddenbuck  was  recast  in  Knittelvers  or  doggerel  (147a),  and  even 
the  Arthurian  epic  was  parodied.  A  no  less  marked  symptom 
of  decadence  is  to  be  seen  in  a  large  body  of  allegoriced  poetry 
analogous  to  the  Roman  de  la  rose  in  France;  Heinzeletn  of 
Constance,  at  the  end  of  the  13th,  and  Hadamar  von  Laber  and 
Hermann  von  Sachsenheim,  about  the  middle  of  the  1 5th  century, 
were  representatives  of  this  movement.  As  time  went  on,  prose 
versions  of  the  old  stories  became  more  general,  and  out  of  these 
developed  the  VoiksbUcher,  such  as  Loher  und  Mailer,  Die 
HaimtmsHnder,  Die  schdne  Magelone,  Mdusine,  which  formed 
the  favourite  reading  of  the  German  people  for  centuries.  As 
the  last  monuments  of  the  decadent  narrative  literature  of  the 
middle  ages,  we  may  regard  the  Buck  der  Abenteuer  of  Ulrich 
Ftietrer,  written  at  the  end  of  the  15th  century,  and  Der  Weiss- 
kSmg  and  Teuerdank  by  the  emperor  Maximitian  I.  (1459-1519), 
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printed  in  the  early  years  of  the  x6th.  At  the  beginning  of  the 
new  epodi  the  Minnesang  could  still  point  to  two  masters  able 
to  maintidn  the  great  traditions  of  the  13th  century,  Hugo  von 
Montfort  (1357-1423)  and  Oswald  von  Wolkenstein  (1367-1445); 
but  as  the  lyric  passed  into  the  hands  of  the  middle-class  poets 
of  the  German  towns,  it  was  rapidly  shorn  of  its  essentially 
lyric  qualities;  die  Minne  gave  place  to  moral  and  religious 
dogmatism,  emphasis  was  laid  on  strict  adherence  to  the  rules 
of  composition,  and  the  simple  forms  of  the  older  lyric  were 
superseded  by  ingenious  metrical  distortions.  Under  thein0uence 
of  writers  like  Heinrich  von  Meissen  ("  Frauenlob,"c.  1250-1318) 
and  Heinrich  von  MUgdn  in  the  14th  century,  like  Muskatblut 
and  Michad  Befaeim  (1416-c.  1480)  in  the  isth,  the  Minnesang 
thus  passed  over  into  the  Meistergesang.  In  the  later  15th  and 
in  the  i6th  centuries  all  the  south  German  towns  possessed 
flourishing  Meistersinger  schools  in  which  the  art  of  writing 
verse  was  taught  and  practised  according  to  complicated  rules, 
and  it  was  the  ambition  of  every  gifted  citizen  to  rise  through 
the  various  grades  from  SckUler  to  Meister  and  to  distinguish 
himself  in  the  "  sinpng  contests  "  instituted  by  the  schools. 

Such  are  the  decadent  aspects  of  the  once  rich  literature  of 
the  Middle  High  German  period  in  the  J4th  and  15th  centuries. 
Turning  now  to  the  more  positive  side  of  the  literary  movement, 
we  have  to  note  a  revi\^  <^  a  popular  lyric  poetry— the  VoDtslied 

which  made  the  futility  and  artifidality  of  the  Meisterg^ng 
more  apparent.  Never  before  or  auce  has  Germany  be^  able 
to  point  to  such  a  rich  harvest  of  popular  poetry  as  is  to  be  seen 
in  the  Volkslieder  of  these  two  centuries.  Every  form  of  popular 
poetry  is  to  be  foulid  here — songs  of  love  and  war,  hymns  and 
drinking-songs,  songs  of  spring  and  winter,  historical  ballads, 
as  well  as  lyrics  in  which  the  old  motives  of  the  Minnesang 
reappear  stripped  of  all  artificiality.  More  obvious  ties  with 
the  literature  of  the  preceding  age  are  to  be  seen  in  the  develop- 
ment of  the  Schwank  or  comic  anecdote.  Collections  of  such 
stories,  which  range  from  the  practical  jokes  of  TiU  EuUnspiegel 
(1515),  and  the  coarse  witticisms  of  the  Pfaffe  vom  Italenberg 
(end  of  14th  (xntury)  and  Pefar  Le»  (i  550),  to  the  religious  and 
didactic  anecdotes  of  J.  Paufi*s  ScHmpf  und  Ernst  (1522)  or  the 
more  literary  RoUwagenbiicklein  (1555)  of  J3rg  Wickram  and  the 
Wendunmut  (1563  flF.)  of  H.  W.  Kirchhoff— these  dominate  in 
large  measure  the  literature  of  the  15th  and  i6th  centuries; 
they  are  the  Kterary  descendants  of  the  medieval  Pfaffe  Amis, 
Markotf  and  Neidkart  Fucks.  An  important  development  of 
this  type  of  popular  literature  is  to  be  seen  in  the  Narrenschiff  of 
Sebastian  Brant  (1457-1521),  where  the  humorous  anecdote 
beoime  a  vehicle  of  the  bitterest  satire;  Brant's  own  contempt 
for  the  vulgarity  of  the  ignorant,  and  the  deep,  unsatisfied 
craving  of  att  strata  of  society  for  a  wider  intellectual  horizon 
and  a  more  humane  and  dignified  life,  to  which  Brant  gave 
voice,  make  the  Narrenschiff,  which  appeared  in  1494,  a  landmark 
on  the  way  that  led  to  the  Reformation.  Another  form— the 
Beast  fable  and  Beast  epic — which  is  but  sparingly  represented 
in  eariier  times,  appealed  with  peculiar  force  to  the  new  genera- 
tion. At  the  very  close  of  the  Middle  High  German  period, 
Ulrich  Boner  had  revived  the  Aesopic  fable  in  his  Eddstein 
(1349),  translations  of  Aesop  in  the  following  century  added  to 
the  popularity  of  the  fable  {q.v.),  and  in  the  century  of  the  Re- 
formation it  became,  in  the  hands  of  Burkard  Waldis  (Esopus, 
1548)  and  Erasmus  Alberus  {Buck  von  der  Tugend  und  Weisheit, 
1550),  a  favourite  instrument  of  satire  and  polemic.  A  still 
more  attractive  form  of  the  Beast  fable  was  the  epic  of  Reinke 
de  Vos,  which  had  been  cultivated  by  Flemish  poets  in  the  13th 
and  14th  centuries  and  has  come  down  to  us  in  a  Low  Saxon 
translation,  published  at  Lttbeck  in  1498.  This,  too,  like  Brant's 
poem,  is  a  powerful  satire  on  human  folly,  and  is  also,  like  the 
Narrenschiff,  a  harbinger  of  the  coming  Reformation. 

A  complete  innovation  was  the  drama  iq.v.),  which,  as  we  have 
seen,  had  practically  no  existence  in  Middle  High  German 
times.  As  in  all  European  literatures,  it  emerged  slowly  and 
with  difiiculty  from  its  original  subservience  to  the  chufch  liturgy. 
As  time  went  on,  the  vernacular  was  substituted  for  the  original 
Latin,  aiid  with  increaang  demands  for  pageantry;  the  scene 


of  the  play  was  removed  to  the  churchsrard  or  the  market-place; 
thus  the  opportunity  arose  in  the  X4th  and  15th  centuries  for 
developing  the  Weiknacktsspid,  Osterspid  and  Passionsspiel  on 
secular  lineal.  The  enlargement  of  the  scope  of  the  religious 
play  to  include  legends  of  the  saints  implied  a  further  step  in 
the  direction  of  a  complete  separation  of  the  drama  from  ecdesi- 
astical  ceremony.  The  most  interesting  example  of  this  encroach- 
ment of  the  secular  spirit  is  the  Spiel  von  Frau  Jutten — Jutta 
being  the  notorious  Pope  Joan — by  an  Alsatian,  Dietrich 
Schernberg,  in  1480.  Meanwhile,  in  the  1 5th  centiuy,  a  beginning 
had  been  made  of  a  drama  entirely  independent  of  the  church. 
The  minuc  representations — originally  allegorical  in  character — 
with  which  the  people  amused  themselves  at  the  great  festivals 
of  the  year,  and  more  especially  in  spring,  were  interspersed 
with  dialogue,  and  performed  on  an  improvised  stage.  This 
was  the  beginning  of  the  Fastnachtsspiel  or  Shrovetide-play, 
the  subject  of  which  was  a  comic  anecdote  similar  to  those  of 
the  many  collections  of  SchwUnke.  Amongst  the  earhest  culti- 
vators of  the  Fastnachtsspiel  were  Hans  Rosenplut  (fl,  c  1460) 
and  Hans  Fobs  (fl.  c.  1510),  both  of  whom  were  associated  with 
Nuremberg. 

(6)  The  Age  of  the  Reformation. — Promiang  as  were  these 
literary  beginnings  of  the  15th  century,  the  real  significance 
of  the  period  in  Germany's  intellectual  history  is  to  be  sought 
outside  literature,  namely,  in  two  forces  which  immediately 
prepared  the  way  for  the  Reformation — my stidsm  and  humanism . 
The  former  of  these  had  been  a  more  or  less  constant  factor  in 
German  religious  thought  throughout  the  middle  ages,  but 
with  Meister  Eckhart  (?  1260-13  2  7),  the  most  powerful  and 
original  of  all  the  German  mystics,  with  Heinrich  Sense  or  Suso 
(c.  1300-1366),  and  Johannes  Tauler  (c.  1300-1361),  it  became 
a  clearly  defined  mental  attitude  towards  religion;  it  was  an 
essentially  'personal  interpretation  of  Christianity,  and,  as  such, 
was  naturally  conducive  to  the  individual,  freedom  which. 
Protestantisni'dltfma^ely  realizedJ ,  It  is  thus  not  to  be  wondered 
at  that  we  should  owe  the  early  translations  of  the  Bible  into 
German — one  was  printed  at  Strassburg  in  1466 — to  the  mystics. 
Johaim  Geiler  von  Kaisersberg  (1445-1510),  a  pupil  (rfthe 
humanists,  and  a  friend  of  Sebastian  Brant,  inay  be  regarded, 
as  a  link  between  "Eckhart  and  the  earlier  mysticists  and  Luther. 
Humanism  was  transplanted  to  German  soil  with  the  foundation 
of  the  university  of  Prague  in  1348,  and  it  made  even  greater, 
strides  than  mysticism.  Its  immediate  influence,  however,, 
was  restricted  to  the  educated  classes;  the  pre-Reforinationj 
humanists  despised  the  vernacular  and  wrote  and  thouglit 
only  in  Latin.  Thus  although  neither  Johann  Reuchlin  of 
Pforzheim  (1455-1522),  nor  even  the  patriotic  Alsatian,  Jakob 
Wimpfeling  (or  Wimpheling)  (1450-1528)— liot  to  mention  the 
great  Dutch  humanist  Erasmus  of  Rotterdam  (1466-X536) — 
has  a  place  in.  the  history  of  German  literature,  their  battle  for 
Uberamm  in  thought  and  scholarship  against  the  narrow  ortho- 
doxy iii  the  Church  cleared  the  way  for  a  healthy  national 
literature  among  the  German-speaking  peopl^.  The  incisive 
wit  and  irony  of  humanistic  satire — we  need  only  instance  the 
Epistolae  obscurorum  virorum  (i  51 5-1 5 1 7) — prevented  the 
German  satirists  of  the  Reformation  age  from  sinking  entirely 
into  that  coarse  brutality  to  which  they  were  only  too  prone. 
To  the  influence  of  the  humanists  we  also  owe  many  trans- 
lations from  the  Latin  and  Italian  dating  from  the  15th  century. 
Prominent  among  the  writers  who  contributed  to  the  group 
of  literature  were  Kiklas  von  Wyl,  chancellor  of  Wurttemberg, 
and  his  immediate  contemporary  Albrecfat  von  Eyb  (1420-147  5). 

Martin  Luther  (1483-1546),  Germany's  greatest  man  in  this, 
age  of  intellectual  neW-birth,  demands  a  larger  share  of  attention 
in  a  survey  of  literature  than  his  religious  and  ecclesiastical 
activity  would  in  itself  justify,  if  only  because  the  literary  activity; 
of  the  age 'cannot  be  regarded  apart  from  him.  From  the 
Volkslied  and  the  popular  Schwank  to  satire  and  drama,  literature 
turned  exclusively  *  round  the  Reformation  which,  had  been 
inaugurated  on  the  31st  of  October  1517  by  Luther's  publication 
of  the  Theses  against  Indulgences  in  Wittenberg.  In  his  three 
tracts,  4n  den  chrisUichen  Adel  deutscher  Nation,  De  captivitate 
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Babyionica  ecclejnae,  and  Von  'der  PreiheU  eines_  ^ltristenmemcken 
(1530),  Lutlier,  laid  down  his  principles  of  reform,  and  in  the 
following  year  resolutely  refused  to  recant'  bis  hej|sne&  in. a 
dramatic  scene  before  the  Council  of  Worms.  -  Lilther's  ^ible 
(1532-1534)  had' unique  importance  not  merely  for  the  religious 
and  intellectual  welfare  of  the  German  people,  but  also  for  their 
literature.  It  is  in  itself  a  literary  monument,  a  German  classic, 
apd  the  culminiELtion  and  justification  of  that  movement  which, 
had  supplanted  the  medieval  knight  by  the  burgher  and  swept, 
away  Middle  High  German  poetry.  Luther,  well  aware  that  his 
translation  of  the  Bible  must  be  the  keystone  to  his  work,  gave 
himself  endless  pains  to  produqe  a  thoroughly  German  work — • 
German  both  in  language  and  in  spirit.  It  was  important  that  the 
dialect  into  which  the  Bible  was  translated  should  be  compre- 
hensible over  as  wide  an  area  as  possible  of  the  German-speaking 
world,  and  for  this  reason  he  took  all  possible  care  in  choosing 
the  vocabulary  and  forms  of  his  GemeindetUsch.  The  language 
of  the  Sajmn  chancery  thus  became,  thanks  to  Luther's  initiative, 
the  bans  of  the  modern  High  German  literary  language.  As  a 
hymn- writer  (GeisUiche  Lieder,  i  564) ,  Luther  was  equally  mindful 
of  the  importance  of  adapting  himself  to  the  popular  tradition; 
and  his  hymns  form  the  starting-point  for  a  vast  development 
of  German  religious  poetry  which  did  not  reach  its  highest  point 
until  the  following  century. 

■  The  most  powerful  and  virile  literature  of  this  age.  was  the 
satire  with  which  the  losing  side  retaliated  on  tlie  Protestant 
leaders.  Amongst  Luther's  henchmen,  Fhilipp  Melanchthon 
(1497-1560),  the  "  praeceptor  Germaniae,"  and  Ulrich  von 
Hutten  (1488-1523)  were  powerful  allies  in  the  cause,  but  their 
intellectual  sympathies  were  with  the  latin  humanists;  and 
with  the  exception  of  some  vigorous  German  prose  and  still 
more  vigorous  German  verse  by  Hutten,  both  wrote  in  Latin. 
The  satirical  dramas  of  Hildas  Manuel,  a  Swiss  writer  and  the 
polemical  fables  of  Erasmus  ^berus,(c.  1500-1^53),  on  the  other 
hand,  were  insignificant  compared  with  the  fierce  assault  on 
Protestantism  by  the  Alsatian  monk,  Thomas  Murner  (1475- 
1537),  The  most  unscrupulous  of  all  German  satirists,  Murner 
shrank  from  no  extremes  of  scurrility,  his  attacks  on  Luther 
reaching  their  culmination  in  the  gross  personalities  of  Von  dem 
lutheriscken  Narren  (1522).  It  was  not  until  the  following 
generation  that  the  Protestant  party  could  point  to  a  satirist 
who  in  genius  and  power  was  at  aC  comparable  to  Murner, 
namely,  to  Johann  Hschart  (c.  1550-c.  1591) ;  but  when  Fischart's 
Rabelaisian  humour  is  placed  by  the  side  of  his  predecessor's 
work,  we  see  that,  in  spite  of  counter-reformations,  the  Protestant 
cause  stood  in  a  very  different  position  in  Fischart's  day  from  that 
which  it  had  occupied  fifty  years  before.  Fischart  took  his  stand 
on  the  now  firm  union  between  humanism  and  Protestantism. 
His  chief  work,  the  A fentheuerlick  Naupengekeiirliche  Geschickt- 
klitterung  (1575),  a  Germanization  of  the  first  book  of  Rabelais* 
satire,  is  a  witty  and  ingenious  monstrosity,  a  satirical  comment 
on  the  life  of  the  i6tb  century,  not  the  virulent  expression  of 
party  strife.  The  day  of  a  personal  and  brutal  type  of  satire 
was  clearly  over,  and  the  writers  of  the  later  1 6th  century  reverted 
more  and  more  to  the  finer  methods  of  the  humanists.  The 
satire  of  Bartholomaeus  Kingwaldt  (i53o-J5C)(j)  and  of  Georg 
Rollenhagen  (1542-1609),  author  of  the  Froschmeusder  (1595)1 
was  more  "  literary  "  and  less  actual  than  even  Fischart's. 

On  the  whole,  the  form  of  literature  which  succeeded  best  in 
emancipating  itself  from  the  trammels  of  religious  controversy 
in  the  i6th  century  was  the  drama.  Protestantism  proved 
favourable  to  its  intellectual  and  literary  development,  and  the 
humanists,  who  had  always  prided  themselves  on  their  imita- 
tions of  Latin  comedy,  introduced  into  it  a  sense  for  form  and 
proportion.  The  Latin  school  comedy  in  Germany  was  founded 
by  J.  Wimpfeling  with  his  Siylpho  (1470)  and  by  J.  Reuchlin 
with  hU  witty  adaptation  of  MaUre  Patelin  in  his  Senno  (1498)* 
In  the  i6th  century  the  chief  writers  of  Latin  dramas  were 
Thomas  Kirchmair  or  Naogeorgus  (1511-1563),  Caspar  Briilow 
(1585-1627),  and  Nikodemus  Frischlin  (1547-1590),  who  also 
wrote  dramas  in  the  vernacular.  The  work  of  these  men  bears 
testimony  in  its  form  and  its  choicx  of  subjects  to  the  close 


relationship  between  Latin  and  Germ^  dramain  the  i6th  qentur^''^ 
One  of  the  earliest  focusses  for  a  Germart  drama  inspifed  by  the 
Reformation  was  Switzerland.  In  Basel,  Pamphilua  Gengenbach 
produced  moralizing  Pastnachtsspiele  in  1515-1516;  Niklas 
Manuel  of  Bern  (1484-1530) — who  has  just  been  mentioned — 
employed  the  same  type  of  play  as  a  vehicle  of  pungent  satire 
against  the  Mass  and  the  sale  of  indulgences.  But  it  was  not 
long  before  the  German  drama  benefited  by  the  humanistic 
example:  the  Parahell  vam  vorlorn  Szohn  by  Burkard  Waldis 
(1527),  the  many  dramas  on  the  subject  of  Susanna — notably 
those  of  Silt  Birck(i532)andPaulRebhun  (1535) — andFrischlin's 
German  plays  are  attempts  to  treat  Biblical  themes  according 
to  classic  methods.  In  another  of  the  important  literary  centres 
of  the  1 6th  century,  however,  in  Nuremberg,  the  drama  developed 
on  indigenous  lines.  Hans  Sachs  (1494-1576),  the  Nuremberg 
cobbler  and  Meistersinger,  the  most  productive  writer  of  the  age, 
went  his  own  way;  a  voracious  reader  and  an  unwearied  story- 
teller, he  left  behLid  him  a  vast  literaiy  legacy,  embracing  every 
form  of  popular  literature  from  Spruch  and  Sckwank  to  com- 
plicated Meistergesang  and  lengthy  drama.  He  laid  imder 
contribution  the  rich  Renaissance  literature  with  which  the 
humanistic  translators  had  flooded  Germany,  and  he  became 
himself  aji  ardent  champion  of  tlie  *'  Wittembergisch  Nachtigall " 
Luther.  But  in  the  progressive  movement  of  the  German  drama 
he  played  an  even  smaller  r61e  than  his  Swiss  and  Saxon  con- 
temporaries; for  his  tragedies  and  comedies  are  deficient  in  all 
dramatic  qualities;  they  are  only  stories  in  dialogue.  In  the 
FastnachtsspieU,  where  dramatic  form  is  less  essential  than  anec- 
dotal point  and  brevity,  he  is  to  be  aeen  at  his  best.  Rich 
as  the  i6th  century  was  in  {xomise,  the  conditions  for 
the  devdopment  of  a  national  diama  weve  unfavourable.  At 
the  close  of  the  century  the  influents  of  the  English  drama 
— brought  to  Germany  by  English  actors — introduced  the 
deficient .  dramatic  and  theatrical  force  into  the  humanistic 
and  "  narrative  "  drania  which  has  Just  been  considered.  This 
is  to  be  seen  in  the  work  of  Jakob  Ayrer  (d.  1605)  and  Duke 
Henry  Julius  of  Brunswick  (1564-1613).  But  unfortimately 
these  beginnings  had  hardly  made  themselves  felt  when  the  full 
current  of  the  Renaissance  was  diverted  across  Germany,  bringing 
in  its  train  the  Senecan  tragedy.  Then  came  the  Tliirty  Years* 
War,  which  completely  destroyed  the  social  conditions  indis- 
pensable for  the  establishment  of  a  theabre  at  oqoc  popular 
and  national. 

The  novd  was  less  successful  than  the  drama  in  extricating 
itself  from  satire  uid  religious  controversy.  Fischart  was 
too  dependent  on  foreign  models  and  too  erratic — at  one  rime 
adapting  Rabelais,  at  ajiother  translating  the  old  heroic  romance 
of  Amadis  de  Gaula — to  create  a  national  form  of  German  fiction 
in  the  i6th  century;  the  most  important.  nov<^t  was  a  much 
less  talented  writer,  the  Alsatian  Meistersinger  and  dramatist 
Jorg  Wickram  (d.  c.  1560),  who  has  been  already  mentioned  as 
the  author  of  a  popular  collection  of  anecdotes,  the  JO^haagfitt- 
bUcklein.  His  longer  novels,  Der  Knabenspiegfi  (1554)  and  Der 
Goldfaden  (1557),  are  in  form,  and  especially  in  the  inqwrtance 
they  attach  to  psychological  developments,  the  forerunners  of 
the  movement  to  which  we  owe  the  best,  works  of  Germac 
fiction  in  the  i8th  century.  But  Wickram  stands  abne.  So 
inconsiderable,  in  fact,  is  the  fiction  of  the  Reformation  age  in 
Germany  that  we  have  to  regard  the  old  Volksbucher  as  its 
equivalent;  and  it  is  significant  that  of  all  the  prose  writings 
of  this  age,  the  book  which  afEords  the  best  insight  into  the 
temper  and  spirit  of  the  Reformation  was  just  one  of  these 
crude  Volksbucher,  namely,  the  famous  story  of  the  magi^'Hn 
Doctor  Johann  Faust,  published  at  Frankfort  in  1587. 

IV.  The  Renaissance  (1500-1740) 
The  17th  century  in  Germany  presents  a  ojmplete  contrast 
to  its  predecessor;  the  fact  that  it  was  the  century  of  the  Thirty 
Years'  War,  which  devastated  tfaecotmtry,  crippled  the  prosperity 
of  the  towns,  and  threw  back  by  many  generations  the  social 
development  of  the  people,  explains  much,  but  it  can  hardly  be 
held  entirely  responsible  for  the  intellectual  ap^tl^r,  the  slav«y 

Digitized  by  VjOOQIC 


THE  RENAiSSANCEj; 


GERMAN  ^iLfTERATP^CfRE 


to  foreign  customs  and  fordgn  ideas,  wfaidJ  Stuiited  the  growth' 
of  the  nation,  "^^e  freedom  of  Lutherarasm  degenerated  int*^ 
a:paralyzing  Lutheran  orthodoxy  %hich  Wis  as  ttostile  to'the 
"  Freiheit  eines  Christenmenschen  "  as  that  Catholicism  it  had 
BUp^eded;  the  idealism  of  the  hum&Aists  d^eberated  in  the 
same  way  into  a  dry,  pedantic  scholasticism  which  held  the  German' 
Qund  in  fetters  until,  at  the  very  close  of  the  centuiy,  Leibnits 
set  it  free.  Mostdi^earteningof  all,literatui%whichinth61dth 
century  had  been  so  full  of  promise  and  had  conformed  with' such 
aptitude  to  the  new  ideas,  was  in  all  its  higher  nianifestations 
blighted  by  the  dead  hand  of  pseudo-classicism.  The  ui&empt' 
literature  of  the  Reformation  age  admittedly  stood  in  need  of 
gUidauce  and  discipline,  but  the  17th  century  made  the  fatal 
mistake  of  trying  to  impose  the  laws  and  rules  of  Romance 
literatures  on  a  people  of  a  purely  Germanic  stock. 

There  were,  however,  some  branches  of  German  po^ry  which 
escaped  this  foreign  influence.  The  church  hymn,  continuing 
the  great  Lutheran  traditions,  rose  in  the  17th  ttntury  to  extra- 
ordinary lidhness  both  in  quality  and  quantity.  Paul  Gerhardt 
(1607-1676),  the  greatest  German  hymn-writer,  was  only  one 
of  many  Lutheran  pastors  who  in  this  age  contributed  to  the 
German  hynmal.  On  the  Catholic  side,  Angelus  Silesius,  or 
Johann  Scheffler  (1624-1677)  showed  what  a  wealth  of  poetry 
lay  in  the  mystic  speculations  of  Jakob  Boehme,  the  gifted 
shoemaker  of  Gdi^tz  (i 575-1624),  and  author  of  the  famous 
Aurora,  oder  Morgenrdte  im  Aufgang  (1612);  while  Friedrich 
von  Sppe  (1591-1635),  another  leading  Catholic  poet  of  the 
century,  cultivated  the  pastoral  allegory  of  the  Renaissance. 
The  revival  of  mysticism  associated  with  Boehme  gradually 
spread  throii£^  the  whole  religious  life  of  the  17th  century, 
Protestant  as  well  as  Catholic,  and  in  the  more  specifically 
Protestant  form  of  pietism,  it  became,  at  the  close  of  the  period, 
a  force  of  moment  in  the  literary  revival.  Besides  the  hymn, 
the  Volkslied,  which  amidst  the  struggles'and  confusion  of  the 
great  war  bore  witness  to  a  steadily  growing  sense  of  patriotism, 
lay  outside  the  domain  of  the  literary  theorists  and  dictators, 
and  developed  in  its  own  way.  But  all  else — if  we  except  certain 
forms  of  fiction,  which  towards  the  end  of  the  i^th  century  rose 
into  prominence — stood  completely  undo*  the  sway  of  the  Latin 
Renaissance. 

The  first  focus  of  the  movement  was  Heidelbet^g,  which  had 
been  a  centre  of  humanistic  learning  in  the  sixteenth  century. 
Here,  under  the  leadership  of  J.  W.  Zincgref  (1591-1635),  a 
number  of  scholarly  writers  carried  into  practice  that  interest 
in  the  vernacular  whidi  had  been  shown  a  little  earlier  by  the 
German  translator  of  Marot,  Paul  Schede  or  Meliasus,  libnudaa 
in  Heidelberg.  The  most  important  forerunner  of  Opitz  was 
G.  R.  Weckheriin(i584-i653),anativeof  WUrttembergwhohad 
spent  the  best  part  of  his  life  in  England;  bis  Oden  und  GesSnge 
(1618-1619)  ushered  in  the  era  of  Renaissance  poetry  in  Germany 
with  a  promise  that  was  but  indifferently  fulfilled  by  his  successors. 
Of  these  the  greatest,  or  at  least  the  most  influential,  was  Martin 
Opitz  (i  597-1659).  He  was  a  native  of  Silesia  and,  as  a  student  in 
Heidelberg,  came  into  touch  with  Zincgref 's  circle;  subsequently, 
in  the  course  of  a  visit  to  Holland,  a  more  definite  trend  was  given 
to  his  ideas  by  the  example  of  the  Dutch  poet  and  scholar, 
DanidHeinaus.  As  a  poet,Opitzexpeiimentedwitheveryform 
of  recognized  Renaissance  poetry  from  ode  and  epic  to  pastoral 
romance  and  Senecan  drama;  but  his  poetry  is  for  the  most  part 
devoid  of  inspiration;  and  his  extraordinary  fame  among  his 
contemporaries  would  be  hard  to  understand,  were  it  not  that  in 
his  Buck  von  der  devtschen  Poeierey  (1624)  he  gave  the  German 
Renaissance  its  theoretical  textbook.  In  this  tract,  in  which 
Opitz  virtually  reproduced  in  German  the  accepted  dogmas'  of 
Renaissance  theorists  like  Scaliger  and  Ronsard,  he  not  merely 
justified  his  own  mechanical  verse^making,  but  also  gave  Germany 
a  law-book  which  regulated  her  literature  for  a  hundred  years. 

The  'woi^  of  Opitz  as  a  reformer  was  furthered  by  another 
institution  of  Latin  origin,  namely,  literary  sodeties  modelled 
on  the  Accademia  ddla  Cfusca  in  Florence.  These  sodeties, 
of  which  the  chief  were  the  Prucklbringende  GeseRsckaft  or 
Patmemrden  (founded  1617)^  the  Elbsckwanm&i'dm 'm  Hamburg 


and  the  OebtStOer  BluhusHOrdm  <m  ier  Pegnits  or  Otadiichaft 
der  PegHifaichSfer  in '  Nuredabe^,  were' the  ceotics  of- literary' 
activity  duritag  the  unsettled  years  of  the  War. ' '  Although  the^ 
produced  much  ^that  was' trivial— ^soch  as  the '  extraordinary 
'N'Umberier  Tfichk^  {T6^t^i^iz)  by  G.  P.  Harsdiirflcr  (1607- 
1658),  a  tteatiad  whidi-  prctfessed  to  turn  tfufi  a  fully  equipped 
.  German  poet  m  the  ii[»ce-  of'  ax  honrfi — these  societies  also 
|did  Gerffian  leCteti  an  inv^efluable  'de^vfee  by  their  attention  tb 
the  language,  one  of  tlwir  ddef  objects  having-  been  to  purify 
.  the  Gennaa  language  fftnn  foreign  and  un-Getman  ingradients. 
J.  G.  Schottelius  (i6i2-j676),  for  instance,  wrote  his  epoch- 
making  grunmatiCal  wwks  with  the  avowed  purpose  of  furthering 
the  objects  of  the  FntchffrriHgsnde  Gesellscfiaft.  Meanwhile  the 
poetic  centre  of  gravity  in  Germany  had  shifted  from  Heiddberg 
to  the  extreme  north-east,  to  Konigsberg,  where  a  group  of 
academic  poets  gave  practical  expression  to  the  Opitdan  theory^ 
Chief  among  them  was 'Simon  Dach  (1605-1659),  a  goatle,  degiac 
writer  on  whom  the  laws  of  the-  Bitck  ton  dtr  deMsdun  Podarey 
did  not  lie  too  hea^dly.  He,  like  his  more  manly  aad  vigorous 
contemporary  Patd 'Fleming  (1609^1640),  showed,  one  might  say, 
that  it  was  po^Ue  to  write  good  and  sincere  poetry  ncytwith- 
standing  Opitz's  mechanic^  rules. 

In  the  previous  century  the  most  advanced  form  of  literature 
had  been  satire,  and  under  the  new  conditions  the  satiric  veiii 
still  proved  inost  productive;  but  it  was  no  longer  the  full- 
blooded  satire  of  the  Reformation,  or  even  the  rich  and  luxuriuit 
satiric  fancy  of  Fischart,  which  found  expseasaom  in  the  17th 
century.  Satire  pure  bnd  ddipte'was  virtually  only-  odtivated 
by  two  Low  German  poets,  jj  Laurwnberg  (1590^-1658)  aad- 
J.  Rachel  (16x8-1669),  of  whom  at  least  the  latter  was  acc^ed 
by  the  Opitdan  school;  but  the  satiric  spirit  rose  to  higher 
things  in  the  powerful  and  scathing  sermons  of  J.  B.  Schnpp 
(x6io-i66i),  an  outspokm  Hamburg preadier,  and  in  the scurril- 
\  &aa  wit  of  the  Vieuoesevitionk'  Abraham  a  Soncta'  Clara  (i644<^ 
1709),  who  had  inheittdd  some  -of '  his  predtfcessor  burner's 
intellectual  gifts. '  Besft  irfall  ire  the  epigrams  of  the  most  gifted 
of  all  the  Sflesian  group  of  writers,  Friedrich  von  Logau  (1604- 
1655).  Logan's  three  thotuand  epigrams  (Deutsche  Sinngedichle, 
1654)  afford  a  key  to  the  intellectual  temper  of  the  17th  centuiy;- 
they  are  the  epitome  of  their  age.  Here  are  to  be  seen  reflected 
the  vices  of  the  time,  its  apuig  of  French  customs  and  its  con- 
tempt for  what  was  national  and  Gouan;  Logau  fadd  up  to 
ridicule  the  vain  bloodshed  of  the  war  in  the  intetest  of  Ghds- 
danity,  and,  aithoue^  he  praised  Opitz,  he  was  far  from  psostrat- 
ing  himself  at  the  dictator's  feet.  Logau  is  an  epigrammatist 
'  ci  the  first  rank,  and  perii^  the  most  rasarkable  product  of 
the  Renaissance  movement  in  Germany. 

Opitz  found  difficulty  in  [»x)viding  Germany  with  a  drama 
according  to  the  classic  canon.  He  had  not  himself  ventured 
beyond  translations  of  Sc^bodes  and  Seoeca,  and  Johann  Rist 
(1607^1667)  ib  Hamburg.'one  of  the  few  contemporary  dramatists, 
had  written  plays  more  in  the  manner  of  ' Duke  Heinridl  Julius  oi 
Brunswick,  than  of  Opitz.  It  was.  not  until  after  the  latter's 
'  death  that  the  chief  dramatist  of  the  Renaissance  movement 
came  Sorwani  in  the  perscm  of  Andreas  Gryphius  (X616-1664). 
!  like  0[Htz,  Gf3^hiu8  also  was  a  Sflesian,  and  a  poet  of  no  mean 
ability,  as  is  to  be  seen  from  his  lyric  poetry;  but  has  tragediesj 
modelled  on  the  stiff  Senecan  [ttttem,  suffered  fK»n  the  lack  of 
a  theatre,  and  from  his  ignorance  of  the  existence  of  a  more  highly 
developed  drama  in  Fran^,  not  to  speak  of  England.  As  it  was, 
he  was  content  with  Dutch  models.  In  the  field  of  comedy, 
where  he  was  less  hampered  by  theories  of  dramatic  propriety, 
he  allowed  himself  to  benefit  by  the  freedom  of  the  Dutch  farce 
and  the  comic  effects  o€  the  English  actors  in  Germany;  in  his 
HorribUicribrifax9.nd  Hen  Peter  SqmtOst^the  latter  an  adaptation 
of  the  comic  scenes  of  the  Midsummer  Night's  i?r«if»~Gryphiu8 
has  produced  the  best  German  ^ys  of  the  X7th  centuiy. 

The  German  novd  <rf  the  17th  century  wai,  as  has  bew 
already  indicated,  teas  hakupered  by  RenaiBahce  laws  than  other 
forms  of  literature,  and  although  it  was  none  the  less  at  the 
mercy  :of  foreign  influence^  that  influrace  was  more  varied 
and  manifold  in  ita  clKanctett      Don  Quueoteh^  been  putly 
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tzanalated  eariy  in  the  x7th  century,  the  picaresque  romance 
had  f<Huid  ita  way  to  Germany  at  a  stHl  earlier  date;  while  H.  M. 
HoKhezosch  (i6oi-x66g)  in  his GcHcAfe  Philanders  wn  Siltewatd 
(X642-1643)  made  the  StteHos  of  Quevedo  the  basis  for  vivid 
pictures  of  the  life  of  the  time,  interspersed  with  satire.  The 
best  German  novel  of  the  17th  century,!)^'  abentewUche  Simpli- 
oissimus  (1669)  by  H.  J.  Christoffel  von  Grimmelshausen(c  1625- 
1676),  is  a  picaresque  novel,  but  one  that  owed  little  more  thaji  its 
form  to  the  Spaniards.  It  is  in  great  measure  the  autobiography 
of  its  author,  and  describes  with  uncompromising  realism  the 
sodal  diantegration  and  the  horrcas  fA  the  Thirty  Years'  War. 
But  this  remarkable  hook  stands  alone;  Grimmelriiausen's 
other  writings  are  but  further  contributions  to  the  same  theme, 
and  he  left  no  disciples  w<Mrthy  of  carzyit^  on  the  tradition  he 
had  created.  Christian  Weise  (1642-1708),  rector  of  the  Zittau 
gymnasium,  wrote  a  few  satirical  novels,  but  hisrealismand  satire 
are  too  obviou^y  didactic.  He  is  seen  to  better  advantage  in  his 
dramas,  of  which  he  wrote  more  than  fifty  for  periormance  by 
his  scholars. 

The  real  successor  of  Simplicissimus  in  Germany  was  the 
Englbh  Robinson  Crusoe,  a  novel  which,  on  its  appearance,  was 
immediately  translated  into  German  (1721);  it  called  forth  an 
extraordinary  flood  of  imitations,  the  so-called  "  Robinsonaden," 
the  vogue  of  which  is  even  still  kept  alive  by  Der  sckwmerische 
Robinson  of  J.  R.  Wyss  (1812  ff.).  With  the  exception  of  J.  G. 
Schnabel's  Insel  Felssi^mrg  (i73X-^743),  the  literary  value  of 
these  imitatifmsis  slight.  They  represented,  however,  a  healthier 
and  more  natural  development  of  fiction  than  the  "  galant " 
romances  which  were  introduced  in  the  train  of  the  Renaissance 
movement,  and  cultivated  by  writers  like  Philipp  von  Zesen 
(1619-1689),  Duke  Anton  Ulrich  of  Brunswick  (1633-1714), 
A.  H.  Buchholtz  (1607-1671),  H,  A.  von  Ziegler  (1653-1697) — 
author  of  the  famous  AsiaHsche  Bamse  (16S8) —  and  D.  C.  von 
Iiohenstein  (1635-1683)^  ^hvai^.  Arminvus  (1689-1690)  is  on  the 
whc^  the  siost  promising  novel  of  this  group.  The  last  men- 
tioned writer  and  Christian  Hofmanu  von  HofmannswaLdau 
(16x7-1679)  are  sometimes  regarded  as  the  leaders  of  a  "  second 
Silesian  scho(d,"  as  opposed  to  the  first  school  of  Opitz.  As  the 
cttltivntoES  of  the  bombastic  and  Cuphuistic  style  of  the  Italians 
Guarini  and  Maiini,  and  of  the  Spanish  writer  Gongora,  Loheo- 
stein  and  Hofmannswaldau  touched  the  lowest  point  to  which 
German  poetry  ever  sank. 

But  this  aberration  of  taste  was  happily  of  short  duration. 
Although  socially  the  recovery  of  the  German  people  from  the 
desolation  of  the  war  was  slow  and  laborious,  the  intellectual 
life  of  Germany  was  rapidly  recuperating  under  the  influence 
of  foreign  thinkers.  Samuel  Pufendorf  (1632-1694),  Christian 
Hiomasius  (1655-1728),  Christian  von  Wdflf  (1679-1754)  and, 
above  all,  Gottfried  Wilhelm  Leibnitz  (1646-1716),  the  first 
of  the  great  Gennan  phUoBophers,  laid  the  foundations  of  that 
system  of  rationalism  which  dominated  Germany  ior  the  better 
part  of  the  x8th  century;,  while  German  religious  life  was 
strengthened  and  enriched  by  a  revival  of  pietism,  under  mystic 
thinkers  like  Philipp  Jakob  Spener  (1635-1705),  a  revival 
which  also  left  its  traces  on  religious  poetry.  Such  hopeful  signs 
of  convalescence  could  not  but  be  accompanied  by  an  improve- 
ment in  literary  taste,  and  this  is  seen  In  the  first  instance  in  a 
substitution  for  the  bombast  and  conceits  of  Lohenstein  and 
Hofmannswaldau,  of  poetry  on  the  stricter  and  soberer  lines 
laid  down  by  Boileau.  The  so-called  "  court  poets "  who 
opposed  the  second  Silesian  school,  men  like  Rudotf  von  Canitz 
(1654-Z699),  Jiduum  von  Besser  (1654-1729)  and  Benjamin 
Neukirdi.(i665-x7S9),  were  not  inspired,  but  they  had  at  least 
a  certain  "correctness"  of  taste;  uid  from  their  midst  ^rang 
one  gifted  lyric  genius,  Johann  Christian  GUnther  (1695-17  23), 
who  wrote  love-songs  such  as  had  not  been  heard  in  Germany 
since  the  days  ol  the  Minnesang.  The  methods  of  Hofmanns- 
waldau had  obtained  considerable  vt^e  in  Hamburg,  where 
the  Italian  opera  k^t  the  decadent  Renaissance  poetry  alive. 
Here,  however,  the  incisive  wit  of  Christian  Wemigke's  (1661- 
173$)  epigrams  was  an  effective  antidote,  and  Barthold  Heinrich 
Brodus  (i68o-x747),«  native  of  Hamburg,  who  had  been  deeply 


inqnessed  by  the  appreciation  of  nature  in  En^^Ush  poetry,  gave 
the  aitifidalities  of  the  Silesians  their  death-blow.  But  the 
influence  of  English  literature  was  not  merely  destructive  in 
these  years;  in  the  translations  and  imitations  of  the  English 
Spectator,  TaiUr  and  Guardian — the  so-called  moralische  Wochen- 
sckriften — it  helped  to  regenerate  literary  taste,  and  to  implant 
healthy  moral  ideas  in  the  German  middle  classes. 

The  chief  representative  of  the  literary  movement  inaugurated 
by  the  Silesian  "  court  poets  "  was  Johann  Christoph  Gottsched 
(1700-1766),  who  between  1724  and  1740  succeeded  in  establish- 
ing in  Lieipzig,  the  metropolis  of  German  taste,  literary  reforms 
modelled  on  the  principles  of  French  X7th-century  classidsm. 
He  reformed  and  purified  the  stage  according  to  French  ideas, 
and  provided  it  with  a  repertory  of  French  origin;  in  his 
.  Kritische  Dicktkunst  (1730)  he  laid  down  the  principles  according 
to  which  good  literature  was  to  be  produced  and  judged.  As 
Opitz  had  reformed  German  letters  with  the  help  of  Ronsard, 
so  now  Gottsched  took  his  standpoint  on  the  principles  of 
Boileau  as  interpreted  by  contemporary  French  critics  and 
theorists.  With  Gottsched,  whose  services  in  purifying  the 
German  language  have  stood  the  test  of  time  better  than  his 
literary  or  dramatic  reforms,  the  period  of  German  Renaissance 
literature  reaches  its  culmination  and  at  Che  same  time  its  close. 
The  movement  of  the  age  advanced  too  rapidly  for  the  Leipzig 
dictator;  in  1740  a  new  epoch  opened  in  German  poetry  and  he 
was  soon  left  hopelessly  behind. 

V.  TBe  Classical  Pekiod  or  Modexn  Gkkiun  Literatdxs 
(1740-1832) 

(a)  From  the  Swiss  Controversy  to  the  "  Sturm  und  Drang" — 
Between  Opitz  and  Gottsched  German  literature  passed  succes- 
sively through  the  various  stages  characteristic  of  all  Renaissance 
literatures — from  that  represented  by  Trissino  and  the  French 
;  P16iade,  by  way  of  the  aherrations  of  Marini  and  thcestUoadtOy 
to  th/&  art  poUique  of  Boileau.  And  precisely  as  in  France,  the 
next  advance  was  achieved  in  a  battle  between  the  "  ancients  " 
and  the  "  modems,"  the  German  "  ancients  "  being  represented 
by  Gottsched,  the  "  moderns  "  by  the  Swiss  literary  reformers, 
J.  J.  Bodmej;  (1698-X783)  and  J.  J.  Breitinger  (1701-1776). 
The  latter  in  his  Kritische  Dichtkunst  (i  739)  maintained  doctrines 
which  were  in  opposition  to  Gottsched's  standpoint  in  his 
treatise  of  the  same  name,  and  Bodmer  supported  his  friend's 
initiative;  a  pamphlet  war  ensued  between  Leipzig  and  Zurich, 
with  which  in  1740-1741  the  classical  period  of  modem  German 
literature  may  be  said  to  open.  The  Swiss,  men  of  little  origin- 
ahty,  found  their  theories  in  the  writings  of  Italian  and  English 
critics;  and  from  these  they  learned  how  literature  might  be 
freed  from  the  fetters  of  pseudo-classicism.  Basing  their  argu- 
ments on  Milton's  Paradise  Lost,  which  Bodmer  had  translated 
into  prose  (1732),  they  demanded  room  for  the  play  of  genius 
and  in^iration;  they  insisted  that  the  imagination  should  not 
be  hindered  in  its  attempts  to  rise  above  the  world  of  reason  and 
common  sense.  Their  victory  was  due,  not  to  the  skill  with 
which  they  presented  their  arguments,  but  to  the  fact  that 
literature  itself  was  in  need  of  greater  freedom.  It  was  in  fact 
a  triumph,  not  of  personalities  or  of  leaders,  but  of  ideas.  The 
effects  of  the  controversy  are  to  be  seen  in  a  group  ,of  Leipzig 
writers  of  Gottsched's  own  school,  the  Bremer  Beitritger  as  they 
were  called  after  their  literary  organ.  These  men — C.  F.  Gellert 
(1715-1769),  the  author  of  graceful  fables  and  tales  in  verse, 
G.  W.  Rabener  (1714-1771),  the  mild  satirist  of  Saxon  provinci- 
ality, the  dramatist  J.  Elias  Schlegel  (1719-1749),  who  in  more 
ways  than  one  was  Lessing's  forerunner,  and  a  number  of  minor 
writers — did  not  set  themselves  up  in  active  opposition  to  their 
master,  but  they  tacitly  adopted  many  of  the  principles  which 
the  Swiss  had  advocated.  And  in  the  Bremer  Beitritge  there 
appeared  in  1748  the  first  instalment  of  an  epic  by  F.  G.  KJopstock 
(1734-1803),  Der  Messias,  which  was  the  best  illustration  of 
that  lawlessness  against  which  Gottsched  had  protested.  More 
effectively  than  Bodmer's  dry  and  uninspired  theorizing,  Klop- 
stock's  Messias,  and  in  a  still  higher  degree,  bis  Odes,  laid  the 
foundations  of  modem  German  literature  in  the  iSth  century. 
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His  immediate  followers,  it  is  true,  did  not  help  to  advance 
matteis;  Bodmec  and  J.  K.  Lavater  (1741-1801),  whose 
"  [Aysiognomic  **  investigations  interested  Goethe  at  a  later 
date,  wrote  dreary  and  now  long  for^tten  epics  oa  reli^otis 
themes.  Elopstock's  rhai»odic  dramas,  together  with  Macpher- 
soq's  Ossian,  wMch  in  the  'sixties  awakened  a  widespread 
enthusiasm  throughout  Germany,  were  respon^ble  for  the 
so-called  "  bardic "  movement;  but  the  noisy  rhapsodies  of 
the  leaders  of  this  movement,  the  "  bards  "  H.  W.  von  Gersten- 
bcrg  (1737-1823),  K.  F.  Kretschmann  (1738-1809)  and  Michael 
Denis  (1729-1800),  had  little  of  the  poetic  inspiration  of  KIop- 
stock's  Odes. 

The  indirect  influence  of  EJopstock  as  the  first  inspired  poeit 
of  modem  Germany  and  as  the  realization  of  Bodmer's  theories 
can,  however,  hardly  be  over-estimated.  Under  Frederick  the 
Great,  who,  as  the  docile  pupQ  of  French  culture,  had  little 
sympathy  for  unr^ulated  disf^ys  of  feeling,  neither  Klopstock 
nor  his  imitators  were  in  favour  in  Berlin,  but  at  tbe  univeraty 
of  Halle  considerable  interest  was  taken  in  the  movement 
inaugurated  by  Bodmer.  Here,  before  Klopstock's  name  was 
known  at  all,  two  young  poets,  J.  I.  Pyra  (1715-1744)  and  S.  G. 
Lange  (1711-1781),  wrote  FreundschafUiche  Lieder  (1737),  which 
were  direct  forenmnerg  of  Klopstock's  rhymeless  lyric  poetry; 
and  although  the  later  Prussian  poets,  J.  W.  L.  Gleim  (1719- 
1803),  J.  P.  Uz  (1720-1796)  and  J.  N.  Getz  (1721-1781),  who 
were  associated  with  Halle,  and  K.  W.  Ramler  (1725-1798)  m 
Beriin,  cultivated  mainly  the  Anacreontic  and  the  Horatian 
ode— Artificial  forms,  vMch  kept  strictly  within  the  classic 
canon — yet  Friedrich  von  Hagedora  (1708-1754)  in  Hamburg 
showed  to  what  perfection  even  the  Anacreontic  and  the  lighter 
vers  de  sod&i  could  be  brought.  The  Swiss  physiologist  Albrecht 
von  Haller  (1708-1777)  was  the  first  German  poet  to  give 
expression  to  the  beauty  and  sublimity  of  Alpine  scenery  (Dw 
Alpen,  1734),  and  a  Prussian  officer,  Ewald  Christian  von  Kleist 
(1715-1759),  author  of  Der  Friihling  (1749))  wrote  the  most 
inspired  nature-poetry  of  this  period.  Klopstock's  supreme 
importance  lay,  however,  in  the  fact  that  he  was  a  forerunner  of 
the  movement  of  Sturm  und  Drang.  But  before  turning  to  that 
movement  we  must  consider  two  writers  who,  strictly  speaking, 
also  belong  to  the  age  under  consideration — ^LessingandWieland. 

As  Klopstock  had  been  the  first  of  modem  Germany's  inspired 
poets,  so  GotUudd  Ephr^  Lessing  (1729-1781)  was  the  first 
critic  who  brought  ovdit  to  the  German  name  throughout 
Europe.  He  was  the  most  liberal-minded  exponent  of  18th- 
century  rationalism.  like  his  predecessor  Gottscfaed,  whom  he 
vanquished  more  effectually  than  Bodmer  had  done,  he  had 
unwavering  faith  in  the  classic  canon,  but  "  classic  "  meant 
for  him,  as  for  his  contemporary,  J.  J.  Winckelmann  (1717-1768), 
Greek  art  and  literature,  and  not  the  products  of  French  pseudo- 
classicism,  which  it  had  been  Gottscbed's  object  to  foist  on 
Germany.  He  went,  indeed,  still  further,  and  asserted  that 
ShakeH)eara,  with  all  his  irregularities,  was  a  more  faithful 
observer  of  the  ^luit  of  Aristotle's  laws,  and  consequently  a 
greater  poet,  than  were  the  French  classic  writers.  He  looked 
to  En^and  and  not  to  France  for  the  regeneration  of  the  Germap 
theatre,  and  his  own  dramas  were  pioneer-work  in  this  direction. 
Miss  Sara  Sampson  (itss)  is  a  bUrgerliche  TragSdie  on  the  lines 
of  Lillo's  Merchant  of  London^  Minna  von  Barnkdm  (1767),  a 
comedy  in  the  ^irit  of  Farquhar;  in  Emilia  GaloUi  (1772), 
again  with  F.irgliRh  models  in  view,  he  remoulded  the  "tragedy 
of  common  life  "  in  a  form  acceptable  to  the  Sturm  und  Drang; 
and  fiinaliy  in  Nathan  der  Weise  (1779)  he  won  acceptance  for 
iambic  blank  verse  as  the  medium  of  the  higher  drama.  His 
two  most  promising  disciples— J.  F.  von  Cronegk  (1731-1758) 
and  J.  W.  von  Brawe  (1738-1758) — unfortunatdy  died  young, 
and  C.  F.  Weisse  (1736-1804)  was  not  gifted  enough  to  advaace 
the  drama  in  its  literary  aq>ects.  Leasing's  name  is  associated 
with  Winckelmann's  in  Laokoon  (1766),  a  treatise  in  which  be 
set  about  defining  the  boundaries  between  painting,  sculpture 
and  poetry,  and  with  those  of  the  Jewish  philosopher,  Moses 
Mendelssohn  (1729-1786)  and  the  Berlin  bookseller  C.  F.  Nicolal 
i^733-iSii)'vathefsano}aLHeraiurbriefe.  Here  Lessing  identified 
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himself  with  the  best  critical  principles  of  the  rationalistic  move- 
ment— principles  which,  in  the  later  years  of  his  life,  he  employed 
in  a  fierce  ondaugfat  on  Lutheran  orthodoxy  and  intolerance. 

To  the  widening  and  deepening  of  the  German  imaginatioa 
C.  M.  Wieland  (1733-1813)  also  contributed,  but  in  a  different 
way.  Although  no  enemy  of  pseudo-dasadsm,  he  broke  with 
the  stiff  dogmatism  of  Gottsdied  and  his  friends,  and  tempereid 
the  pietism  of  Klopstock  by  introducing  the  Germans  to  the 
lighter  poetry  of  the  south  of  Eun^.  With  the  exception  of  his 
fairy  epic  Oberon  (1780),  Wieland's  work  has  fallen  into  neglect; 
he  did,  however,  excelieut  service  to  the  development  of  German 
prose  fiction  with  his  psychological  novel,  Agathon  (1766-1767)! 
which  may  be  regarded  as  a  forerunner  of  (xoethe's  WUkelm 
Meister,  and  with  his  humorous  satire  Die  Abderiien  (1774). 
Wieland  had  a  considerable  following,  both  among  poets  and 
prose  writers;  he  was  particularly  lopked  up  to  in  Austria, 
towards  the  end  the  x8th  century,  where  the  literary  movement 
advanced  more  sloiriy  than  in  the  north.  Here  AXoya  BlumauCT 
(1755-1789)  and  J.  B.  von  Abdnger  (17SS-1797)  wrote  their 
travesties  and  ^cs  under  his  influence.  In  Saxony,  M.  A.  von 
Thiimmel  (1738-1817)  showed  his  adherence  to  Wieland's 
school  in  his  comic  epic  in  prose,  Wilhdmtne  (1764),  and  in  the 
general  tone  of  hb  prose  writings;  on  the  other  hand,  K.  A. 
Kortum  (1745-1824),  author  of  the  most  popular  comic  epic  of 
the  time,  Die  Jobsiade  ( 1 784),  was  but  little  influenced  by  Wieland. 
The  German  novel  owed  much  to  the  example  of  Agathon^ 
but  the  groundwork  and  form  were  borrowed  from  English 
modeb;  Gellert  had  begun  by  imitating  Richardson  in  his 
Sckwediscke  Gritfin  (1747-1748),  and  he  was  followed  by  J.  T. 
Hermes  (1738-1821),  by  Wieland's  friend  Sophie  von  Laroche 
(i730-x8c)7),  by  A.  vonKnigge  (1752-1796)  and  J.  K.  A.  Mus&us 
(1735-1787),  the  last  mentioned  being,  however,  best  known 
as  the  auUior  of  a  adlection  of  Volksmarcken  (1782-1786). 
Meanwhile  a  rationalism,  less  materialistic  and  strict  than  that 
of  Wolff,  was  spreading  rapidly  through  educated  middle-class 
society  in  Germany.  Men  like  Knigge,  Moses  Mendelssohn, 
J.  G.  Zimmermann  (1728-1795),  T.  G.  von  Hippel  (1741-1796), 
Christian  Garve  (1742-1^98),  Y.  J.  Engel  (1741-1802),  as  wdl 
as  the  educational  theorists  J.  B.  Basedow  (1723-1790)  and 
J.  H.  Pestalozzi  (1746-1S37),  wrote  books  and  essays  on  "popular 
philosophy "  which  were  .as  eagerly  read  as  the  moraliscke 
Wochensckriflett  of  the  precetting  epoch;  and  with  this  group 
qf  writers  must  also  be  associated  the  most  brilliant  of  German 
18th-century  satirists,  G.  C.  lachtenberg  (1742-1799). 

Such  was  the  milieu  from  which  sprang  the  most  advanced 
pioneer  of  the  classical  epoch  of  modem  German  Kterature, 
J.  G.  Herder  (1744-1803).  The  transition  from  the  popular 
philosophers  of  the  AtffklUrung  to  Herder  was  due  in  the  first 
instance  to  the  influence  of  Rousseau;  and  in  Germany  itself 
that  transition  is  represented  by  men  like  Thomas  Abbt  (1738- 
1766)  and  J.  G.  Hamann  (1730-1788).  The  revolutionary 
nature  of  Herder's  thought  lay  in  that  writer's  antipathy  to 
hard  and  fast  systei^,  to  lam  imposed  upcm  genius;  be  grasped, 
as  no  thicker  before  him,  the  idea  of  historical  evolution.  By 
regarding  the  human  race  as  the  prikluct  of  a  slow  evolution  from 
primitive  conditions,  he  revolutionized  the  methods  and  stand- 
point of  historical  science  and  awakened  an  interest — for  which, 
of  course,  Rousseau  had  prepared  the  way — in  the  early  history 
of  mankind.  He  himself  collected  and  published  the  Volkslieder 
of  all  nations  (1778-1779),  and  drew  attention  to  those  elements 
in  German  life  and  art  which  were,  in  the  best  and  most  precious 
sense,  national — elements  which  his  predecessors  had  despised 
as  inconsistent  with  classic  formulae  and  systems.  Herder  is 
thus  not  mody  the  forerunner,  but  the  actual  founder  of  the 
literary  movement  known  as  Sturm  und  Drang.  New  ground 
was  broken  in  a  similar  way  by  a  group  of  poets,  who  show  the 
results  of  Klopstock's  Influnice  oa  the  new  literary  movemeni: 
the  Gttttingen  "  Bund  "  or  "  Hain,"  a  number  of  young  students 
who  met  together  in  1772,  and  for  several  years  published  their 
poetry  in  the  Gsttinger  ifusenalmanach.  Wiih  the  exception 
of  the  two  brothers,  Ch.  zu  Stolberg  (1748-1821)  and  F.  L.  zu 
Stotberg  (17  50-1819),  who  occupied  a  somewhat  peculiar  position 
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in  the  "  Bund,"  the  members  of  this  coterie  were  drawn  from 
the  peasant  class  of  the  lower  bourgeoisie;  J.  H.  Voss  (1751- 
1826),  the  leader  of  the  "  Bund,"  was  a  typical  North  German 
peasant,  and  his  idyll,  Luise  (17S4),  gives  a  realistic  picture  of 
German  provincial  life.  L.  H.  C.  H6lty  (i  748-1776)  and  J.  M. 
Miller  {1750-1814),  again,  excelled  in  simple  Ijrics  in  the  tone 
<^  the  Volkslied.  Closely  associated  with  the  G&ttin^en  group 
were  M.  Claudius  (1740-18x5),  the  Wandshecker  Bole— us  he  was 
called  after  the  jouriial  he  edited; — an  even  more  unassuming 
and  hpm^y  represent;ative  of  the  German  peasant.in  literature 
than  Voss,  and  G.  A.  Bilrger  (1748-1794).  who  contributed  to 
the  GdUinger  Musenalmanack  ballads,  such  as,  the  famous  Lenore 
(1774),  of  the  very  first  rank.  These  ballads  were  the  best  products 
of  the  Gtittingen  school,  and,  together  with  Goethe's  Strassburg 
and  FranUort  songs,  represent  the  highest  point  touched  by 
the  Jyric  and  ballad  poet;ry  of  the  period. 

But  the  Gottingen  "  Bund  "  stood  somewhat  aside  from  the 
main  movement  of  literary  development  in  Germany;  it  was 
only  a  phase  of  Sturm,  und  Drang,  and  quieter,  less  turbulent 
than  that  on  which  Goethe  had  set  the  stamp  pf  his  personality. 
Johann  Wolfgang  doethe  (1749-1832]  had,  sis  a  student  in 
lidpag  (X765-X768},  written  lyrics  in  the  Amicreontic  vein  and 
dramas  in  alexandrines.  But  in  Strassbxirg,  where  he  went 
to  continue  his  studies  in  1770-1771,  he  made  the  personal 
acquaintance  of  Herder,  who  won  his  interest  for  the  new  literary 
movement.  Herder  imbued  him  with  his  own  ideas  of  the 
importance  of  primitive  history  and .  Gothic  architecture  and 
inspired  him  with  a  pride  in  German  nationality^  Herder 
convinced  him  that  there  was  more  genuine  poetry  in  a  simple 
Volkslied  than  in  aU  the  ingenuity  of  the  German  imitators 
of  Horace  or  Anacreon;  above  all,  he  awakened  his  enthusiasm 
for  Shakespeare.  The  pamphlet  Von  deulscker  Art  und  Kunst 
(1773)1  to  which,  besides  Goethe  and  Herder,  the  historian 
Justus  MSser  (1730-1794)  also  contributed,  may  be  regarded 
as  the  nuinifesto  of  the  Sturm  und  Drang.  The  effect  on  Goethe 
of  the  new  ideas  was  instantaneous;  Uiey  seemed  at  once  to 
set  his  genius  free,  and  from  i77itor775fae  was  extraordinarily 
fertile  in  poetic  ideas  and  creations.  His  Gdlz  von  Bertickingen 
(i  77  i-i  773) ,  the  first  drama  of  the  Sturm  und  Drang,  was  followed 
within  a  year  by  the  first  novel  of  the  movement,  Werthers 
Leiden  (1774);  he  dashed  off  Clavigo  and  Stella  in  a  few  weeks 
in  1774  and  1775,  and  wrote  a  large  number  of.  Singspiele, 
dramatic  satires  and  fragments — including  Pamt  in  its  earliest 
form  (the  so-called  Urfaust) — not  to  mention  love-songs  which 
at  last  fulfilled  the  promise  of  Klopstock.  Goethe's  lyrics  were 
no  less  epoch-making  than  his  first  drama  and  novel,  for  they 
put  an  end  to  the  artificiality  which  for  centimes  had  fettered 
German  lyric  expression.  In  all  forms  of  literature  he  set  the 
fashion  to  his  time;  the  Shakespearian  restlessness  of  GBts'von 
Berlichingen  found  enthusiastic  imitators  in  J.  M.  R.  Lenz 
(1751-1792),  whose  Anmerkun'geniibers  Theater  (1774)  formulated 
theoretically  the  la,vrs,  or  defiance  of  laws,  of  the  new  drama,  in 
F.  M.  von  Klinger  (1752-1831),  J.  A.  Leisewitz  (i 752-1806), H.L. 
"Wagner  (1747-1779)  and  Friedrich  Miiller,  better  known  as 
Maler  MUller  (1749-1825).  The  dramatic  literature  of  the  Sturm 
und  Drang  was  its  most  characteristic  product — indeed,  the 
very  name  of  the  movement  was  borrowed  from  a  play  by 
Klinger;  it  was  inspired,  as  Gotz  von  Berlichingen  had  been,  by  the 
desire  to  present  upon  the  stage  figures  of  Shakespearian  grandeur 
impelled  and  tortured  by  gigantic  passions,  all  considerations  of 
plot,  construction  and  form  being  r^arded  as  subordinate  to 
the  development  of  character.  The  fiction  of  the  Sturm  und 
Drang,  again,  was  in  its  earlier  stages  dominated  by  Werthers  '■ 
Leiden,  as  may  be  seen  in  the  novels  of  F.  H.  Jacobi  (1743-1819) 
and  J.  M.  Miller,  who  has  been  already  mentioned.  Later,  in  the 
hands  of  J.  J.  W.  Heinse  (1749-1803),  author  of  Ardinghello 
(1787),  Klinger,  K.  Ph.  Moritz  (1757-1793),  whose  Anton  Reiser 
(1785)  clearly  foreshadows  Wilhdm  Meister,  it  reflected  not 
merely  the  sentimentalism,  but  also  the  philosophic  and  artistic 
ideas  of  the  period. 

'  With  the  production  of  Die  Rduber  (1781)  by  Johann  Friedrich 
Schiller  (1759-1805),  the  drama  of  the  Stmm  und  Drang  entered 
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upon  a  new  development.  Although  hardly  less  turbulent  in 
spirit  than  the  work  of  Klinger  and  Leisewitz,  Schiller's  tragedy 
was  more  skilfully  adapted  to  the  exigencies  of  the  theatre;  his 
succeeding  dramas,,  /^twco  and  Kabale  und  Liebe,  were  also 
admirable  stage-plays,  and  in  Don  Carlos  (1787)  he  abandoned 
prose  for  the  iambic  bUnk  verse  which  Lessing  had  made  accept- 
able in  Nathan  der  Weise.  The  "  practical  "  character  of  the 
new  drama  is  also  to  be  seem  ^  l^e  work  of  Schiller's  contem- 
porary, O.  von  Gemmingen  (17S5-1S36),  the  imitator  of  XVlderot, 
in  the  excellent  domestic  dramas  of  the  actors  F.  L.  Schrdder 
(1744-J816)  and  A.  W.  UBand  (1759-1814),  and  even  in  tiic 
popular  medieval  plays,  the  so-called  RiUerdramen  of  which 
GStz  von  Berlichingen  was  the  model.  Germany  owes  to  the 
Sturm  und  Drang  her  national  theatre;  permanent  theatres 
were  established  in  these  years  at  Hamburg,  Mannheim,  Gotha, 
and  even  at  Vienna,  which,  as  may  be  seen  from  the  dramas  of 
C.  H.  von  Ayrenhoff  (1733-1819),  had  hardly  then  advanced 
beyond  Gottsched's  ideal  of  a  national  literature.  The  Hofburg- 
theater  of  Vienna,  the  greatest  of  all  the  German  stages,  was 
virtually  foxmded  in  1776. 

■  ■(6)  German  Classical  Literature. — ^The  energy  of  the  Sturm 
und  Drangy  which  was  essentially  iconoclastic  in  its  methods, 
soon  exhausted  itself.  For  Goethe  this  phase  in  his  derelofnnent 
came  to  an  end  with  his  departure'  for  Weimar  in  1775,  while, 
after  writing  Don  Carlos  (1787),  Schiller  turned  from  poetry 
to  thestudy  of  history  and  philosophy.  These  subjects  occupied 
his  attention  almost  exclusively  for  several  years,  and  not  until 
the  very  close  of  the  century  did  he,under  the  stimulus  of  Goethe's 
friendship,  return  to  the  drama.  The  first  ten  years  of  Goethe's 
life  in  Weimar  were  comparatively  unproductive;  he  had  left 
the  Sturm  und  Drang  behind  him;  its  developments,  for  which 
he  himself  had  been  primarily  responsible,  were  distasteful  to 
him;  and  he  had  not  yet  formed  a  new  creed.  Under  the 
influence  of  the  Weimar  court,  where  classic  or  even  pseudo- 
classic  tastes  prevailed,  he  was  gradually  finding  his  way  to  a 
form  of  literary  art  which  should  reconcile  the  humanistic  Ideals 
of  the  i8th  century  with  the  poetic  models  of  andent  Greece. 
But  he  did  not  arrive  at  cleamras  in  his  Ideas  until  after  his 
sojourn  in  Italy  (1786-1788),  an  episode  of  the  fijst  importance 
for  his  mental  development.  Italy  was,  in  the  first  instance,  a 
revelation  to  Goethe  of  the  antique;  he  had  gone  to  Italy  to 
find  realized  what  Winckelmann  had  taught,  and  here  he  con- 
ceived that  ideal  of  a  classic  hterature,  which  for  the  next  twenty 
years  dominated  German  literature  and  made  Weimar  its 
metropolis.  In  Italy  he  gave  Iphigenie  auf  Tauris  (1787)  its 
final  form,  he  completed  Egmont  (1788) — like  the  exactly  con- 
temporary Don  Carlos  of  Sdiiller,  a  kind  (rf  bridge  from  Sturm 
und  Drang  to  clasndsm — and  all  but  finished  Torqaato  Tasso 
(1790).  Wilkelm  Sfeisters Lekrjakre  (1795-1796)  bears  testimony 
to  the  clear  and  decisive  views  whidi  he  had  acquired  on  th 
questions  of  art  and  of  the  practical  conduct  of  life. 

Long  before  Wilhelm  Meister  appeared,  however,  German 
thought  and  literature  had  arrived  at  that  stability  and  self- 
confidence  which  are  the  most  essential  elements  in  a  great 
literary  period.  In  the  year  of  Lessing's  death,  1781,  Immanuel 
Kant  (1724-1804),  the  great  philosopher,  had  published  his 
Kritik  der  reinen  Vemunft,  and  this,  together  with  the  two  later 
treatises,  Kritik  der  praktischen  Vemunft  (1788)  and  Kritik  der 
Urteilskrajt  (1790),  placed  the  Germans  in  the  front  rank  of 
thinking  nations.  Under  the  influence  of  Kant,  Schiller  turned 
from  the  study  of  history  to  that  of  phHoaophy  and  more  esped- 
ally  aesthetics.  His  t^osophic  lyrics,  his  treatises  on  Anmut 
und  WUrde,  on  the  Asth^che  Ersiekung  des  Menschen  (1795), 
and  Obo'  naive  und  sentimenUdische  Dichtung  (1795)  show,  on 
the  philosophic  and  the  aitical  side,  the  movement  of  the  century 
from  the  irresponsible  subjectivity  of  Sturm  und  Drang  to  the 
calm  idealism  of  dassic  attainment.  In  the  same  way,  German 
historical  writing  had  in  these  years,  under  the  leadership  of 
men  like  Justus  Mtiser,  Thomas  Abbt,  I.  Iselin,  F.  C.  Schlosser, 
Schiller  himself  and,  greatest  of  all,  Johannes  von  MUller  (1752- 
1809),  advanced  from  disconnected,  unsystematic  chronicling 
to  a  clearly  thought-out  philosophic  and  sdentific  method.   J.  G- 
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A.  Fwater  (1754-1794),  -who  had  wsompaxiStd  Cook  round  tfte 
world,  and  Alexander  von  Hnmb^t  (iTag-iSsg);  j^ve  Germany 
models  of  dear  and  Incid  deseiiptive  Writing.  In  practical 
politics  and  economics,  when  once  the  unbalanced  vagaries  of 
ondiluted  Rouaseauism  had  fallen  into  discredit,  Germaiiiy  pr^ 
duced  much  wise  and  temparate  thinking  whidi  prevented  the 
spread  of  the  French  Revohition  to  Germany,  and  pfovided 
a  practical  basis  on  whidi  the  social  and  poetical  fabric  could 
be  built  up  anew,  after  the  Revolutkm  had  made  the  old  regime 
impossible  in  Europe.  Men  like  Wlfadm  von  Humboldt  (1767- 
183s)  and  the  ph^osopher  J.  G.  Ffchtc  (i76a-i8i4)  were,  in 
two  widely  different  spheres,  rqnnentative  erf  tids  type  <A 
mtdlectval  enunence.  ' 

Meanwhile,  in  1794,  l3iBt  frimdddp  between  Goethe  and 
Schiller  had  begun,  wldch  lasted,  mkbroken,  until  the  younger 
poet's  death  in  1805.  These  years  mark  the  summit  of  Goethe 
and  Schiller's  classidsm,  and  the  great  ^>och  of  Weimar's  faistoiy 
as  a  literary  focus.  Schiller's  treatises  had  provided  a  theoretical 
basis;  his  new  journal.  Die  Horen,  might  be  called  the  literary 
organ  of  the  movement — although  in  this  respect  the  subsequent 
Musenalmanach,  in  which  the  two  poets  published  their  magni£K 
cent  ballad  poetry,  had  more  value.  Goethe,  as  ditector  of  the 
ducal  theatre,  coidd  to  a  great  extent  contn^  dramatic  production 
in  Gomany.  Under  his  enrouragemeot,  Schiller  turned  from 
[diik»ophy  to  poMry  and  wiote  the  splendid  series  of  daiaBG 
dramas  b^inning  with  the  trikigy  of  Wattenatein'oad  do^ng 
with  W&kelm  Tea  and  the  fr^^ent  of  Demetrius',  while  to 
Goethe  we  owe,  t3ats9t  all,  the  ejfac  <rf  Hermann  mid  Dorf^kea:. 
Less  important  were  the  latter's  severdy  classicnl  plajfl  Die 
namHiche  Techier  and  Pandora',  but  it  miist  not  be  forgbtten 
that  it  was  chiefly  owii^  to  Sdiiiler's  stimulus  that  in  those 
years  Goethe  brought  the  first  part  of  Fa»5/(r8o8)to  a  condu^on. 

Although  acknowledged  leaders  of  German  letters,  Goethe 
and  Schiller  had  considerable  opposition  to  contend  with.  The 
Stwm  und  Drang  had  by  no  means  exhausted  Itself,  and  the 
representatives  of  the  once  dominant  rationafisUc  movement 
were  particularly  arrogant  and  overbearing.  The  literatwe 
associated  with  both  Sturm  und  Drang  and  rationalism  was  at 
this  period  pa^bty  decadmt;  no  comparison  could'be'  made 
between  the  magnificent  achievements  6f  Goethe  and  Stiller, 
or  even  of  Herder  and  Widand  with  the  **  faniUy  "  dHunas  of 
Iffland,  atiU  less  with  the  extraordinarily  popidar  plays  cA  A.  von 
Kotzebue  (1761-1819),  or  with  those  bustlii^  medieval  RtUer- 
dramen,  which  w«e  espedally  cultivated  in  south  Germany. 
There  is  a  wide  gap  between  Moritz's  Anton  Reiser  or  the  philo- 
sophic novels  which  RUnger  wrote  in  his  later  years,  and  Goethe's 
Meister;  nor  can  the  <nice  so  fervently  admired  novels  of  Jean 
Paul  Richter  (1763-1825)  take  a  very  hi^  place.  Neither  the 
fantastic  humour  ma  the  penetrating  tfaou^ts  with  wlddi 
Kichtn'a  hotks  are  strewn  make  up  for  their  la^  of  ai^tistic  form 
and  interest;  they  are  essentially  products  of  Sturm  vnd  Drung. 
Lastly,  in  the  province  of  lyiic  and  epic  poetry,  it  is  impossible 
to  regard  poets  lilw  the  gentle  F.  von  Matthisson  (i76i-r83t), 
or  the  less  inspired  G.  L.  Kosegarten  (1758-1818)  and  C.  A. 
Tiedge  (1752-1841),  as  worthily  seconding  the  masterpieces 
of  Goethe  and  Schiller.  Thus  when  we  speak  of  the  greatness 
of  Germany's  classical  period,  we  think  mainly  of  the  work  of 
her  two  chief  poets;  the  distance  that  separated  them  froni 
thdr  immetfiate  contemporaries  was  enormous.  Moreover,  at 
the  very  dose  of  the  i8th  century  a  new  Uterary  movement 
arose  in  admitted  opposition  to  the  classidsni  of  Weimar,  and 
to  this  movement,  widch  first  tocdi  definite  forte  in  the  Romantic 
school,  the  aympathiea  of  the  ydunger  geztnation  turned.  -Jusf 
as  in  the  previous  generation  the  Sturm  und  Drang  had  been 
obliged  to  make  way  for  a  return  to  dasac  and  inlpnsonal 
principles  of  Eterary  compoMtlon,  so  now  the  dassid&di  of  GoMhe 
and  Schiller,  which  had  produced  masterpietea  Bke  WallenHein 
and  Hermann  and  Dorothia,  had  to  yield  to  a  revival  of  individual- 
ism and  subjectivity,  which,  in  the  form  of  Romantidsm,  peo^ 
fbundly  influenced  the  literature  of  the  whole  i<)th- carttiry. 

(c)  The  Romanttt:  Minement.—Tbe  first  Romantic  sdiboi; 
however,  was  founded,  not  as  a  protest  against  the  thaaixSatB  m 


Weimar,-' with  WhiA'  ita  -lefltdexs  were  in  easeatial  qympathy,- 
bttt  ai^alnst  the  ^i^ow,  -  utilitarian  ratibnaliam  (tf '  Beifllal 
Lndwig  Tied.  '(1773-1853),  a  leading  member  of  tiie  school, 
was  m  reaHty  a  bdated  StUmer  und  Drdnger,  who  in  his  early 

years  had  chafed  under  the  unimaginative  tastes  of  the  Prusaiaa 
capital,  and  bought  fbr- a  po^tive  faith  to  put- In  their  place. 
Friedrich  HWderlin  (1770-1843),  one  of  the  most  ^ted  poets  of 
this  age,  demonstrates  no  less  dearly  than  Tiedc  the  essential 
affinity  betw^  Sturm  und  Drang  and  Romanticism;  he,  too, 
forms  a  bridge  fn»n  the  one  individuaEstit  moVem«it  to  the- 
othn^.  The  theoretic  baas  of  Romantic&m  was,  however, 
estabfiahed  by  the  two  brothers,  August  Wilhdm  and  fiiedricii 
Schl^  (1767-184-5  and  1779-18S9),  who,  accepting,  in  gre^ 
measure,  'Sdii^er's  aesthetic  condts^ons,  adapted  them  to  thtf 
needs  of  theit  own  inore  sul^ectxve  attitude  towards  HtieAture. 
While  ScMUer,  Vkc  Lesting  before  hhit,  insisted  on  the  critic's 
right  to  ait  in  judgment  according  to  a  definite  code  of  {windplea, 
these  Romantic  critics  m^tained  that  the  ^rst  duty  <rf  critidsm 
was  to  tmderstand  and  appreciate;  the  right  of  genius  to  fottow 
its  natural  bent  was  sacred.  The  Herzensergiessrmgen  eines 
kiinstKebendcn  Kiosierbniders  by  Tieck'a  sdiool-biend '  W.  H. 
Wackenroder  (1773-1798)'  contaiicied  the  Romsatlc  art-theory, 
while  the  hymns  and  fragmentary  novels  of  Friedridi  von 
Hardenberg  (known  as  Novalis,  1779-X801),  and  the  dramas 
^td  faiiy  tales  of  Tleck,  were  the  dumi£texistic  ptodocts-  of 
Romantic  literattoe.'  The  universal  sympaUikstrf  the  movematri: 
were  ezempBfiM  by  the  many  admirable  tranilation»-''^reato 
of  all,  Schlegd's  Sho^peare  (1797-1810) — whIdi  were  produ^ 
under  it^  ausjuces.  Romanticism  was  essentially  condliatory  In 
its  tendencies,  that  is  to  say,  it  aimed  at  a  recond&ation  of  poetry 
with  other  provinces  of  sodal  and  intellectual  life;  the  hard  and 
fast  boundaries  whidi  the  older  critics  had  set  up  as  to  what 
poetry  might  and  tni^t  not  do,  were  pnt  aside,  and  the  domain 
of  Uterature  was  regarded  as  co-extensive  with  Kfe  itsdf;  paint- 
ing and  music,  philosophy  ahd  etMcs,  were  all  kccepted  as  cod-- 
stituatt  elements  of  or  afds  to  Romantic  poetry.  Fichte,  and'to 
a  mudi  greater  extent,  F.  W.  J.  von  Schellmg  (7775-1854) 
nen  the  eqyments  of  the  Romantic  doctrine  in  phiktaophy, 
whSe  the  theologian  'E.  1>.  SddeimnodMSt  (i768-i«34) 
demonstrated  how  ^tal  the  revival  of  hidividualism  was  to 
rdigious  thought. 

The  Romantic  sdidol,  whrae  diief  members  were  the  brothers 
Schlegd,  He^,  Wackoiroder  and  Novahs,  was  virtually  fotmded 
in  1798,  when  the  Schlegels  began  to  publish  their  journal  the 
Athenaeum-,  bat  the  actual  existence  of  the  school  was  of  very 
short  durauon.  Wackenroder  and  Novalis  died  young,  and  by 
the  year  1804- the  othttr  members  were  widely  separated.  Two 
years  later,  howeVer,  another  phase  of  Romanticism  became 
associated  wiUi  the  town  of  Hddelberg.  The  leaders  of  this 
second  ot  younger  Romantic  sdiool  were  Ki  Brentano  (1778^ 
1842),  L.  A.  von  Amim  (1781-1831)  and  J.  J.  -von  Gftrres  (i7)** 
184B),  thdr  organ;  corresponding  to  the  Athenaeum,  was  the 
Zeituftg  fitr  Einsiedler,  or  Trdst^Einsamkeit,  and  their  most 
diaracteristic  production  the  collection  of  VotksHeder,  published 
imder  the  title  Dts  Kriahen  Wunderhom  (1805-1808).  Compared 
with  the  earlier  school  the  Hdddberg  writers  were  mote  practical 
and  realistic,  more  faithful  to  nature  and  the  commonplace  life 
of  everyday.  They,  too,  were  interested  in  the  German  past 
and  in  the  middle  ages,  but  they  put  aside  the  idealizing  glasies 
of  their  predecessors  and  kept  to  historic  truth;  they  wrote 
historical  novels,  not  stories  of  an  imaginary  medieval  world 
as  Nova&  had  done,  and  when  they  cc^ect«l  KWfcsljeifer  and 
Veiksbad^f  ihey  refrained  from  deeklng  out  the  dm{^  tradition 
widt  mt^cal  electa,  or  from  hdghtening  the  poetic  tftuation 
by  "  Romantic  Irony.*'  Thdr  immediat'e  influence-on  German' 
mtdled:i£al  Hfe  wlas  conseciuently  greater;  they  stimulated 
and  dee[)ened  the 'interest  of  the  Gennan  people  in  thdr  own 
past;  and  we' owe  to  them  the  -foundations  of  the  study  of 
German  pbflology  and'  medieval  literature,  both  the  brothers 
Jakob  ahd  Wilhdm  Grimm  (1785-1863  and  1786-1859)'  havir^ 
been  Sn  tbudi  with  ihb  circle  in  thdr  early  days.  Again,  the 
Hddeibetg  pbets  strength^ed  tiie  nat£6nal  fttui^triotic  floirlt 

Digitized  by  Vi>OOQlC 


79+ 


GERMAN  LITERATURE 


IMODERN 


of  their  people;  they  prepared  the  way  foe  the  rising  against 
Napoleon,  which  cuhninated  in  the  yeax  1815,  and  produced 
that  outburst  of  patriotic  song,  associated  with  £.  M.  Arndt 
(Z769-1S60),  K.  Th.  Earner  (179X-X813)  and  M.  von  Schenken- 

d(Hf  (1783-1817)- 

The  subsequent  history  of  Ropiantidsm  stands  in  close 
relation  to  the  Hddelborg  school,  and  when,  about  1809,  the 
latter  broke  i^i,  and  Amim  and  Brentano  settled  in  Berlin, 
the  Romantic  movement  followed  two  clearly  muked  Hn»  of 
development,  one  north  German,  the  other  associated  with 
Wilrttemberg.  The  Prussian  capita!,  hotbed  of  rationalism 
as  It  was,  had,  from  the  first,  been  intimately  associated  with 
Romanticism;  the  first  school  bad  virttially  been  founded 
there,  and  north  Germans,  like  Heinrich  yon  Kleist  (1777-1811) 
and  Zacharias  Werner  (r  768-1823)  had  done  more  for  the  develop- 
ment of  the  Romantic  drama  than  had  the  members  of  eith^ 
Romantic  school.  These  men,  and  more  especially  BUeist, 
Prussia's  greatest  dramatic  poet,  diowed  how  the  capricious 
Romantic  ideas  could  be  brou^  into  harmony  with  the  classic 
tradition  established  by  SchiUer,  how  they  could  be  rendered 
serviceable  to  the  natunaL  theatre.  At  the  same  time,  Berlin 
was  not  a  favourable  soil  for  the  development  of  Romantic 
ideas,  and  the  drcle  of  poets  which  gathered  round  Amim  and 
Brentano  there,  either  themselves  demonstrated  the  decadence 
of  these  ideas,  or  their  work  contained  elements  which  in  sub- 
sequent years  hastened  thedownfaJl  of  themovement.  Friedrich 
de  la  Motte  Fouqu6  (1777-1843),  for  instance,  shows  how  easy 
it  was  for  the  medieval  tastes  ot  the  Romanticists  to  degenerate 
into  mediocre  novels  and  pla3^  hardly  richer  in  genuine  poetry 
than  were  the  productions  of  the  latjer  Shtrm  md  Drang;  and 
E.  T.  A.  Hoffmann  (1776-1822),  powerful  genius  though  be 
was,  cultivated  with  prefsence  in  his  stwies,  a  morbid  super- 
naturalismi  which  was  only  a  decadent  f  prm  of  the  early  Romantic 
delight  in  the  wwld  of  fairies  and  spirits.  The  lyric  was  less 
sensitive  to  baleful  influences,  but  even  here  the  north  German 
Romantic  drcle  could  only  point  to  one  lyric  poet  of  the  first 
rank,  J.  von  Eichendorff  (1788-1857);  while  in  the  poetry  of 
A.  von.  Chamisso  (1781-1838)  the  volatile  Romantic  spirituality 
is  too  often  wanting.  Others  again,  like  Friedrich  RUckert 
(1788-1866),  sought  the  inspiration  which  Romanticism  was  no 
longer  able  to  give,  in  the  East;  still  another  gcoup,  of  which 
Willwlm  Mttller  (1794-1837)  is  the  chief  xepresentarive,  followed 
Byron's  example  and  awakened  German  sympathy  for  the 
oi^ressed  Gredks  and  Poles. 

Apart  from  EicheadorS,  the  vital  lyric  poetry  ol  the  third 
and  last  phase  of  Romanticism  must  be  looked  for  in  the  Swabian 
school,  which  gathered  round  Uhland.  Ludwig  Uhland  (1787- 
1863)  was  himself  a  disciple  of  the  Heidelberg  poets,  and,  in  bis 
lyrics  and  especially  in  his  ballads,  he  succeeded  in  grafting  the 
lyricism  of  the  Romantic  school  on  to  the  traditions  of  German 
ballad  poetry  which  had  been  handed  down  from  Biirger,  Schiller 
and  Goethe.  But,  as  was  the  case  with  so  many  other  disciples 
of  the  Heidelberg  Romanticists,  Uhland's  interest  in  the  German 
past  was  the  serious  interest  of  the  scholar  rather  than  the  purely 
poetic  interest  of  the  earlier  Romantic  poets.  The  merit  of  the 
Swabian  circle,  the  chief  members  of  whidi  were  J.  Kemer 
(1786-T862),  G.  Schwab  (1792-1850),  W.WaibUnger(i8o4-i83o), 
W.  Hauff  (1802-1827)  and,  most  gifted  of  all,  E.  MOrike  (1804- 
1S75)  was  that  these  writers  preserved  the  Romajitic  traditions 
from  the  disintegrating  influences  to  which  their  north  German 
contemporaries  were  exposed.  They  introduced  few  new  notes 
into  lyric  poetry,  but  they  maintained  the  best  traditions  intact, 
and  when,  a  generation  later,  the  anti-Romantic  movement 
of  "  Young  Germany  "  had  run  its  course,  it  was  to  Wiirttemberg 
Germany  looked  for  a  revival  of  the  old  Romantic  ideas. 

Meanwhile,  in  the  background  of  all  these  phases  of  Romantic 
evolutioa,  through  which  Germany  passed  between  1798  and 
1832,  stands  the  majestic  and  imposing  figure  of  Goethe. 
Personally  he  had  in  the  early  stages  of  the  movement  been 
opposed  to  that  reversion  to  subjectivity  and  lawlessness  which 
the  first  Romantic  school  seemed  to  him  to  represent;  to  the  end 
of  his  life  he  regarded  hiniself  as  a  "c]asac,"not  a  "romantic" 


poet.  But,  on  the  other  hand,  he  was  too  liberal-minded  a 
thinker  and  otitic  to  be  obUvious  to  the  fruitful  influence  of  the 
new  movement.  Almost  without  exception  he  judged  the  young 
poets  of  the  new  century  fairly,  and  treated  them  sympathetically 
and  kindly;  he  was  keenly  alive  to  the  new — and  for  the  most 
part  "  unclassical " — development  of  Uterature  in  England, 
France  and  Italy;  and  his  own  published  work,  above  aU,  the 
first  part  of  Famt  (x8o8)^  DU  WaMverwandtsckafim  (1809), 
DicMung  und  Wahrkat  (1811-18x4,  &  final  volume  in  X833), 
WestSsUidtar  Divan  (X819),  WUkdm  Mtisters  Wanderjahre 
(1831-1829)  and  the  second  part  of  Faust  (published  in  1S32 
after  the  poet's  death),  stood  in  no  ant^onism  to  the  Romantic 
ideas  of  their  time.  One  might  rather  say  that  Goethe  was  the 
bond  between  the  two  fimdamental  literary  piovements  of  the 
German  classical  age;  that  his  work  achieved  that  reconciliation 
of  "  classic  "  and  "  romantic  "  which,  rightly  regarded,  was  the 
supreme  aim  of  the  Romantic  adiool  itself. 

VI.  Geauan  Ijteratttbb  since  Goethe  (1832-1906) 

(a)  Young  G«rf»a»y.— With  Goethe's  death  a  great  agfi  in 
German  poetry  came  to  a  dose.  Long  before  3833  Romanticism 
had,  as  we  have  seen,  begun  to  lose  ground,  and  the  July  revolu- 
tion of  1830,  the  effects  of  which  were  almost  as  keenly  felt  in 
Germany  as  in  France,  gave  the  movement  its  death-blow. 
Meanwhile  the  march  of  ideas  in  G^many  itself  had  not  been 
favourable  to  Romanticism.  Schelling  had  given  place  to  G. 
W.  F.  Hegel  (1770-1831),  now  the  dominant  force  in  German 
philosophy,  and  the  Hegelian  metaphysics  proved  as  unfruitful 
an  influence  on  literature  as  that  of  Fichte  and  Schelling  had  been 
fniijtful.  The  transference  of  Romantic  ideas  to  the  domain 
of  practical  religion  and  politics  had  proved  reactionary  in  its 
effects;  Romanticism  became  the  cloak  fw  a  kind  of  Neo- 
catholicism,  and  Romantic  politics,  as  enunciated  by  men  like 
Fj  von  Gentz  (1764-1832)  and  Adam  Miiller  (1779-1829),  served 
as 'an  apology  for  the  Metternich  r^me  in  Austria.  Only  at 
the  universities — in  Gtittingen,  Heidelberg  and  Berlin — did 
the  movement  continue,  in  the  best  sense,  tp  be  productive; 
German  philology,  German  historical  science  and  German 
jurisprudence  benefited  by  Romantic  ideas,  long  after  Romantic 
poetry  had  fallen  into  decay.  The  day  of  Romanticism  was 
clearly  over;  but  a  return  to  the  classic  and  humanitarian  spirit 
of  the  i8th  century  was  impossible.  The  sodal  condition  of 
Eun^  had  been  {oofoundly  altered  by  the  French  Revolution; 
the  rise  o£  industrialism  had  cre^^  new  economic  problems, 
the  march  of  science  had  overturned  old  prejudices.  And  in  a 
still  higher  degree  were  the  ideas  which  lay  behind  the  social 
upheaval  of  the  July  revolution  incompatible  with  a  reversion 
in  Germany  to  the  conditions  of  Weimar  classicism.  There  was, 
moreover,  no  disguising  the  fact  that  Goethe  himself  did  not 
stand  high  with  the  younger  generation  of  German  writers 
who  came  into  power  after  his  death. 

"  Young  Germany"  did  not  form  a  school  in  the  sense  in  which 
the  word  was  used  by  the  early  Romanticists;  the  bond  of  union 
was  rather  the  consequence  of  political  persecution.  In  December 
1835  the  German  "  Bund  "  issued  adeciee  suppressing  the  writings 
of  the  "  literary  school "  known  as  "  Young  Germany,"  and 
mentioned  by  name  Heinrich  Heine,  Karl  Gutzkow,  Ludolf 
Wienbarg,  Theodor  Mundt  and  Heinrich  Laube.  Of  these  men, 
Heine  (1797-1856)  was  by  far  the  most  famous.  He  had  made 
his  reputation  in  1826  and  1827  with  Die  Harzreise  and  Das 
Buck  der  Lieder^  both  of  which  books  show  how  deeply  he  was 
immersed  in  the  Romantic  traditions.  But  Heine  felt  perhaps 
more  acutely  than  any  other  man  of  his  time  how  the  ground 
was  shpping  away  from  beneath  his  feet;  he  repudiated  the 
Romantic  movement  and  hailed  the  July  revolution  as  the  first 
stage  in  the  "liberation  of  humanity";  while  ultimately  he 
sought  in  France  the  freedom  and  intellectual  stimulus  which 
Germany  withheld  from  him.  Heine  suffered  from  having  been 
born  in  an  age  ot  transition;  he  was  unable  to  realize  in  a  whole- 
hearted way  all  that  was  good  in  the  new  movement,  which  he 
had  embraced  so  warmly;  his  optimism  was  counteracted  by 
doubts  as  to  whether,  after  all,  life  had  not  be«p  better  in  that 
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old  Romantic  GenxMoy  of  his  childhood  for  which,  to  the  last, 
he  retained  so  warm  an  affection.  Penonal  disappointments 
and  unhappiness  added  to  the  bittoness  of  Heine's  nature, 
uid  the  supremdy  gifted  lyric  poet  and  the  hardly  less  gifted 
satirist  were  ovenhadowed  by  the  cynic  from  whose  biting  wit 
nothing  was  safe. 

Heine's  contemporary  and — although  he  was  not  mentioned 
in  the  decree  against  the  school — fellow-fighter,  Ludwig  B6me 
(J786-1837),  was  a  more  characteristic  repres^tative  of  the 
*'  Young  German  "  point  of  view;  for  he  was  free  from  Romantic 
prejudices.  B&rne  gave  vent  to  his  enthusiasm  for  France  in 
eloquent  Briefe  aus  Paris  (1830-1833),  which  form  a  landmark 
of  importance  in  the  development  of  German  prose  style.  With 
Karl  ^tzkow  (1811-1878),  who  was  coi^mtbly  younger 
than  either  Heine  or  Bfime,  the  more  positive  aspects  of  the 
"  Young  German  "  movement  begin  to  be  apparent.  He,  too, 
had  become  a  man  of  letters  under  the  influence  of  the  July 
revolution,  and  with  an  early  novd,  Wally,  die  Zweijlerin  (1835), 
which  was  then  regarded  as  atheistic  and  immoral,  he  fought  in 
the  battle  for  the  new  ideas.  His  best  literary  work,  however, 
was  the  comedies  with  which  he  enriched  the  German  stage  of 
the  'forties,  and  novels  like  Die  RiUer  vom  Geiste  (1850-1851), 
and  Der  Zauberer  von  Rom  (1858-1861),  which  have  to  be  con- 
sidered io  connexion  with  the  later  development  of  German 
fiction.  Heinrich  Laube  (1806-1884),  who,  as  the  author  of 
lengthy  social  novels,  and  ReismoveUett  in  the  style  of  Heine's 
Reis^ilder,  was  one  of  the  leaders  ctf  the  new  movement,  is 
now  only  remembered  as  Germany's  great»t  theatre-director. 
lAube's  connexion  (1850-1867)  with  the  Burgtheater  of  Vienna 
forms  one  of  the  most  brilliant  periods  in  the  history  of  the 
modem  stage.  Heine  and  BOme,  Gutzkow  and  Laube — these 
were  the  leading  spirits  of  "  Yoimg  Germany  "  ;  in  their  train 
followed  a  host  of  lesser  men,  who  to  the  present  generation  are 
hardly  even  names.  In  the  domain  of  scholarship  and  learning 
the  "  Young  German "  movement  was  associated  with  the 
supremacy  of  Hegelianism,  the  leading  spirits  being  D.  F.  Strauss 
(1808-1874),  author  of  the  Leben  Jesu  (1835),  the  historians 

G.  G.  Gervinus  (1805-1871)  and  W.  Menzel  (1798-1873),  and  the 
philosopher  L.  A.  Feuerbach  (1804-1873),  who,  althou^  a 
disciple  of  Hegel,  ultimately  helped  to  destroy  the  Utter's 
influence. 

Outside  the  immediate  cirde  of  "Young  Germany,'*  other 
tentative  efforts  were  made  to  provide  a  substitute  for  the 
discredited  literature  of  Romanticism.  The  historical  novel,  for 
instance,  which  Romanticists  like  Aniim  had  cultivated,  fell  at 
an  early  date  under  the  influence  of  Sir  Waiter  Scott;  Wilhelm 
Hauff,  Heinrich  Zschokke  (1771-1848)  and  K.  Spindler  (1796- 
1855)  were  the  most  prominent  amidst  the  many  imitators  of 
the  Scottish  novelist.  The  drama,  again,  which  since  Kleist 
and  Werner  had  been  without  definite  principles,  was,  partly 
under  Austrian  influence,  finding  its  way  beck  to  a  condition  of 
stability.  In  Germany  proper,  the  men  into  whose  hands  it 
fdl  were,  on  the  one  fauid,  undhKiplined  geniuses  such  as  C.  D. 
Grabbe  (1801-1836),  or,  on  the  other,  poets  with  too  little 
theatrical  blood  in  their  vdna  like  K.  L.  Immermann  ( 1 796-1 840) , 
or  with  too  much,  like  E.  von  Raupach  (1784-1852),  K.  von 
Holtei  (1798-1880)  and  Adolf  MfiUner  (1774-1829) — the  last 
named  being  the  chief  representative  of  the  so-called  Schickaals- 
tragMie.  In  those  years  the  Germans  were  more  seriously 
interested  in  their  opera,  which,  under  C.  M.  Weber,  H.  A. 
Marschner,  A.  Lortzing  and  O.  Nicolai,  remained  faithful  to  the 
Romantic  spirit.  In  Austria,  however,  the  drama  followed 
lines  of  its  own;  here,  at  the  very  beginning  of  the  century, 

H.  J.  von  C(riKn  <x77i-x8xi)  attempted  in  Regulus  and  other 
works  to  substitute  for  the  lifeless  pseudo-daauc  tragedy  of 
Ayrenfaoff  the  dasric  style  of  Schiltor.  His  attempt  is  the  more 
interesting,  as  the  long  devdopment  that  had  taken  place  in 
Germany  between  Gottsched  and  Schiller  was  virtuaDy  un- 
represented in  Austrian  literature.  M.  von  Collin  (1779-1834), 
a  younger  brother  of  H.  J.  von  Collin,  did  a  similar  service  for 
the  Romantic  drama.  Franz  Grillparzer  (1791-1873),  Austria's 
greatest  poet,  begran  in  the  school  of  MfUlner  with  a  "  fate 
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drama,"  but  soon  won  an  independent  place  for  himself;  more 
successfully  than  any  other  dramatist  of  the  century,  he  carried 
out  that  task  which  Kleist  had  first  seriously  faced,  the  reconcilia- 
tion of  the  classicism  of  Goethe  and  Schiller  with  the  Romantic 
and  modem  spirit  of  the  19th  century.  It  is  from  this  point  of 
view  that  works  Kke  Das  goldme  Vliess  (1820),  Kdnig  Ottokars 
GlOck  und  Ende  (1825),  Der  Tra«m,  ein  Leben  (1834)  and  Des 
Mures  und  der  Liebe  Wellen  (1831)  must  be  regarded.  As  far 
as  the  poetic  drama  was  concerned,  Grillparzer  stood  alone, 
for  E.  F.  J.  von  Mflnch-Bellinghausen  (1806-1871),  his  most 
promising  contemporary,  once  so  popular  under  the  pseudonym 
Of  Friedrich  Halm,  soon  fell  back  into  the  trivial  sentimentality 
of  the  later  Romantidsts.  In  other  forms  of  dramatic  literature 
Austria  could  point  to  many  distinguished  writers,  notably  the 
comedy-writer,  E.  von  Bauemfeld  (x8o3-x8qo),  while  a  host 
of  i^ywrights,  chief  of  whom  were  F.  Raimund  (X790-1836) 
and  J.  Kestroy  (1801-1862),  culti^^ted  the  popular  Viennese 
farce  and  fairy-play.  Thus,  in  spite  of  Mettemich's  censorship 
of  the  drama,  the  Viennese  theatre  was,  in  the  first  half  of  the 
tgtb  century,  in  closer  touch  with  literature  than  that  of  any 
other  German  centre. 

The  transitional  character  of  the  age  is  best  illustrated  by  two 
eminent  writers  whom  outward  circumstances  rather  than  any 
similarity  of  character  and  aim  have  classed  together.  These 
were  K.  L.  Immermann,  who  has  been  already  mentioned,  and 
A.  von  Platen-Hallermund  (1796-1835).  Immermann's  dramas 
were  of  little  practical  value  to  the  theatre,  but  one  at  least, 
Merlin  (X832),  is  a  dramatic  poem  of  great  beauty.  In  his  novels, 
however,  Die  Epigonen  (X836)  and  Mltnchhausen  (1838-1839), 
Immermann  was  the  spokesman  of  his  time.  He  looked  back- 
wards rather  than  forwards;  he  saw  himself  as  the  belated 
follower  of  a  great  literary  age  rather  than  as  the  pioneer  of  a 
new  one.  The  bankruptcy  of  Romantldsm  and  the  poetically 
arid  era  of  "Young  Germany"  left  him  little  confidence  in  the 
future.  Platen,  on  the  other  hand,  went  his  own  way;  he,  too, 
was  the  antagonist  both  of  Romanticism  and  "  Young  Germany," 
and  with  Immermann  himself  he  came  into  sharp  conflict. 
But  in  his  poetry  he  showed  himself  indiffermt  to  the  strife  of 
contending  literary  schools.  He  began  as  an  imitator  of  the 
German  CTlental  poets — the  only  Romanticists  with  v^om  be 
had  any  personal  sympathy^ — and  with  his  matchless  Sonette 
aus  Venedig  (1825)  he  Stands  out  as  a  master  in  the  art  of  verse- 
writing  and  as  the  least  subjective  of  all  German  lyric  poets. 
In  the  imitation  of  Romance  metres  he  sought  a  refuge  from  the 
extravagances  and  excesses  of  the  Romantic  decadence. 

Meanwhile  the  political  aide  of  the  '*  Young  German  "  move- 
ment, which  the  German  Bund  aimed  at  stamping  out,  gained 
rapidly  In  importance  under  the  influence  of  the  unsettled 
political  conditions  between  the  revolutions  of  1830  and  1848. 
The  early  'forties  were  in  German  literature  marked  by  an 
extraordinary  outburst  of  political  poetry,  which  may  be  aptly 
compared  with  the  national  and  patriotic  lyric  evoked  by  the 
year  18x3.  The  prind[Jes  which  triumphed  in  France  at  the 
revolution  of  1848  were,  to  a  great  extent,  fou^t  out  by  the 
German  singers  of  1841  and  1842.  Begun  by  mediocre  talents 
Kke  N.  Becker  (1809-1845)  and  R.  E.  Prutz  (1816-1872),  the 
movement  found  a  vigorous  champion  in  Georg  Herwegh  (1817- 
1875),  who  in  his  turn  succeeded  in  winning  Ferdinand  Freiligrath 
(1810-1876)  for  the  revolutionary  cause.  Others  joined  in  the 
cry  for  freedom — F.  Dingelstedt  (r8i4^r88i),  A.  H.  Hoffmann 
von  Fallersleben  (i708-'i874),  and  a  number  of  Austrians,  who 
had  even  more  reason  for  rebellion  and  discontent  than  the 
north  Germans.  But  the  best  Austrian  political  poetry,  the 
SpatiergSnge  eines  Wiener  FoOertj  1831,  by  Anastasius  Grfin  " 
(Graf  A.  A.  von  Anersperg,  1806-1876),  belonged  to  a  decade 
earlier.  The  political  lyilc  culminated  in  and  ended  with  the 
year  1848 ;  the  revolutionists  of  the  'forties  were,  if  not  appeased, 
at  least  silenced  by  the  revolution  which  in  their  eyes  had 
effected  so  little.  If  Freiligrath  be  excepted,  the  chief  lyric 
poets  of  this  epoch  stood  hside  from  the  revolutionary  movement ; 
fcven  E.  Geibel  (1815-1884),  the  representative  poet  of  the 
succeeding  age,  was  only  temporarily  interested  in  the  political 
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of  this  period — who  dealt  the  Hegelian  metaphysics  its  death- 
blow as  far  as  its  wider  influence  was  concerned — was  Friedrich 
'Nietzsche  (X844-1900).  Nietzsche  had  begun  as  a  disciple  of 
Schopenhauer  and  a  friend  of  Wagner,  and  he  ultunately  became 
the  champion  of  an  individualistic  and  optimistic  philos(H>hy 
which  formed  the  sharpest  possible  contrast  to  mid-century 
pessimism.  The  individual,  not  the  race,  the  Herrenmensch, 
not  the  slave,  self-assertion,  not  self-denying  renunciation — 
these  are  some  of  the  ideas  round  which  this  new  optimistic 
ethics  turns.  I^Iietzsche  looked  forward  to  the  human  race 
emerging  from  an  effete  culture,  burdened  and  clogged  by  tradi- 
tion, and  re-establishing  itself  on  a  basis  that  is  in  harmony 
with  man's  primitive  instincts.  Like  Schopenhauer  before  him, 
Nietzsche  was  a  stylist  of  the  first  rank,  and  his  literary  master- 
piece. Also  sprack  Zaratkustra  (1883-1891),  is  to  be  regarded  as 
the  most  important  imaginative  work  of  its  epoch. 

Nietzsdiean  individualism  was  only  one  of  many  factors 
which  contributed  to  the  new  iitoviy  development.  The 
realistic  movement,  as  it  bad  manifested  itself  in  France  under 
Flaubert,  the  Goncourts,  Zola  and  Maupassant,  in  Russia  under 
Dostoievsky  and  Tolstoi,  and  in  Norway  under  Ibsen  and 
Bjfirnson,  was,  for  a  time,  the  dominant  force  in  Germany,  and 
the  younger  generation  of  critics  hailed  it  with  undisguised 
satisfaction;  most  characteristic  and  significant  of  all,  the  centre 
of  this  reviral  was  Berlin,  which,  since  it  had  become  the  imperial 
capital,  was  rapidly  establishing  its  claim  to  be  also  the  literary 
metropolis.  It  was  the  best  testimony  to  the  vitality  of  the 
movement  that  it  rarely  descended  to  slavish  imitation  of  the 
realistic  masterpieces  of  other  Uteratww;  realism  in  Gomany 
was,  in  fact,  only  an  e^asode  of  the  'eighties,  a  stimulating 
Influence  rather  than  an  accepted  principle  or  dogma.  And  its 
suggestive  character  is  to  be  seen  not  merely  iii  the  writings  of 
the  young  Sliirmer  und  DrSnger  of  this  time,  but  also  in  those 
of  the  older  generation  who,  in  temperament,  Were  nattirally 
more  inclined  to  the  ideals  of  a  past  age. 

Of  the  novelists  of  the  latter  class,  A.  Wilbrandt,  who  has 
already  been  mentioned  as  a  dramatist,  has  shown,  since  about 
1890;  a  remarkable  power  of  adapting  himself,  if  not  to  the  style 
and  artistic  methods  of  the  ybunger  school,  at  least  to  the 
Ideas  by  which  it  was  Stated;  F.  Spielhagen's  attitude  towards 
the  realistic  movement  has  been  invariably  sympathetic,  while 
a  still  older  writer,  Theodor  Fontane  (1819-^898),  wrote  between 
1880  and  1898  a  series  of  works  in  which  the  finer  elements  of 
French  realism  were  grafted  on  the  German  noveL  To  the  older 
school  belong  Wilhelm  Jensen  (b.  1837),  and  that  fine  humorist, 
Wilhelm  Raabe  (b.  1831),  with  whom  may  be  associated  as  other 
humorists  of  this  period,  H  Seidel  (1842-1906)  and  W.  Busch 
(i83J-i9o8).  Some  of  the  most  interesting  examples  of  recent 
German  fiction  come,  however,  from  Austria  and  Switzerland. 
The  two  most  eminent  Austrian  authors,'  Marie  von  Ebner- 
Eschenbach  (b.  1830),  and  Ferdinand  von  Saar  (1833-1906), 
both  excel  as  writers  of  Novellen  or  shdrt  stories — tbe  latter 
espedally  bdng  an  oponent  of  that  pessimism  widch  h  Austria's 
peculiar  heritage  from  the  previous  generation  of  faer  poets. 
Austrians  too,'  are  Peter  Rosegger  (b.  1843),  who  has  won 
popularity  with  his  novels  of  peasant  life,  K.  E.  Franzos  (1848- 
1904)  and  L.  von  Sacher-Masoch  {1835-1895).  German  prose 
fiction  is,  in  Switzerland,  represented  by  two  writers  of  the  first 
rank :  one  of  these,  Gottfried  Keller,  has  already  been  mentioned ; 
the  other,  Konrad  Ferdinand  Meyer  (1825-1898),  turned  to 
literature  or,  at  least;  made  his  reputation,  comparatively  late 
in  life.  Although,  like  Keller;  a  writer  of  virile,  briginial  verse, 
Meyer  is  best  known  as  a  novelist ;  he,  too,  vras  a  master  of  the 
short  story.  His  themes  are  drawn  by  preference  from  the  epoch 
of  the  Renaissant^,  and  his  method  is  cfaaracteriised  by  an 
objectivity  of  standpoint  and  a  purity  of  style  en^tioiul  in 
German  writers. 

The  realistic  novels  of  the  period  were  written  by  H.  Conradi 
(1862-1890),  Max  Kretzer  (b.  1854),  M.  G.  Oontad  (b.  1846),  H. 
Heiberg  (b.  1840),  K.  Bleibtreu  (b.  1859),  K.  Alberti  (pseudonyna 
for  Konrad  Sittenfeld,  b.  1862)  and  Hermann  Sudermann 
(b.  1S57).   A  want  of  stability  was,  however,  a&hai  been  already 
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indicated,  characteristic  of  the  realistic  movement  in  Germany; 
the  idealistic  trend  of  the  German  mind  proved  itself  ill-adapted 
to  the  uncompromising  realism  of  the  French  school,  and  the 
German  realists,  whether  In  fiction  or  in  drama,  ultimately 
sought  to  escape  from  the  logical  consequences  of  their  theories. 
Even  Sudermann,  whose  FraU  Sorge  {1887),  Der  Katzensteg 
(1889),  and  the  brilliant,  if  somewhat  sensational  romance, 
Es  war  (1894),  are  among  the  best  novels  of  this  period,  has 
never  been  a  consistent  realist.  It  is  consequently  not  surprising 
to  find  that,  before  long,  German  fiction  returned  to  psychological 
and  emotional  problems,  to  the  poetical. or  symbolicaJ  presenta- 
tion of  life,  which  was  more  in  harmony  with  the  German  tempera- 
ment than  was  the  robuster  realism  of  Flaubert  or  Zola.  This 
trend  is  noticeable  in  the  work  of  Gustav  Frenssen  (b.  1S63), 
whose  novel  Jdrn  Uhl  (1901)  was  extraordinarily  popular; 
it  is  also  to  be  seen  in  the  studies  of  child  life  and  educational 
problems  which  have  proved  so  attractive  to  the  jrounger 
writers  of  the  present  day,  such  as  Hermann  Hesse  (b.  1877), 
Emil  Strauss  (b.  1866),  Rudolf  Huch  (b.  1862)  and  Friedrich 
Huch  (b.  1873).  One  might  say,  indeed,  that  at  the  beginning 
of  the  20th  century  the  traditional  form  of  German  fiction,  the 
BUdungsroman,  had  come  into  its  ancient  rights  again.  Mention 
ought  also  to  be  made  of  J.  J.  David  (1839-1907),  E.  von 
Keyserling  (b.  1858),  W.  Hegeler  (b.  1870),  G.  von  Ompteda 
(b.  1863),  J.  Wassermann  (b.  1873),  Heinrich  Mann  (b.  1871) 
and  Thomas  Mann  (b.  1875).  Buddm^ooks  (1902)  by  the 
last  mentioned  is  one  of  the  outstanding  novels  of  the  period. 
Some  of  the  best  fiction  of  the  most  recent  period  is  the  work  of 
women,  the  most  distingui^ed  being  Helene  B^hlau  (b.  1859), 
Gabriele  Renter  (b.  1859),  Clara  Viebig  (C.  Cohn-Viebig, 
b.  i860)  and  Ricarda  Huch  (b.  1864).  Whether  the  latest 
movement  in  German  poetry  and  fiction,  which,  under  the  catch- 
word Heimatkunst,  has  favoured  the  province  rather  than  the 
city,  the  dialect  in  preference  to  the  language  of  the  educated 
classes,  will  prove  a  permanent  gain,  it  is  still  too  soon  to  say, 
but  the  movement  is  at  least  a  protest  against  the  decadent 
tendencies  of  naturalism. 

At  no  period  of  German  lettere  were  h'terature  and  the  theatre 
in  doser  touch  than  at  the  end  of  the  19th  and  the  beginning  of 
the  20th  centuries;  more  tlun  at  any  previous  time  has  the 
theatre  become  the  arena  in  which  the  literary  battles  (rf  the  day 
are  fought  out.  The  general  improvement  in  the  ajrtistic, 
technical  and  economic  conditions  of  the  German  stage  have 
already  been  indicated;  but  it  was  not  until  1889  that  the  effects 
of  these  improvements  became  apparent  in  dramatic  literature. 
Before  that  date,  it  is  true,  Ernst  von  Wildenbruch  (1845-1909) 
had  attempted  to  revive  the  historical  tragedy,  but  the  purely 
literary  qualities  of  his  work  wctc  handicapped  by  a  too  effusive 
patriotism  and  a  Schillerian  pathos;  nor  did  the  talent  of 
Richard  Voss  (b.  1851)  prove  strong  enough  to  effect  any  lasting 
reform.  In  October  1889,  however,  Gerhart  Hauptmann's 
play,  Vor  Sonnenaufgang,  was  produced  on  the  then  recently 
founded  Prne  Bilkne  in  Berlin;  and  a  month  later.  Die  Ehre 
by  Hermann  Sudermann  met  with  a  more  enthusiastic  reception 
in  BeriiA  than  had  fallen  to  the  lot  of  any  German  play  for  more 
than  a  generation. 

Hauptmann  (b.  1862),  the  most  original  of  contemporary 
German  writers,  stands,  more  or  less,  alone.  His  early  plays, 
the  most  powerful  of  which  is  Die  Weber  (1892),  were  written 
under  the  influence  either  of  an  uncompromising  realism,  or  of 
that  modified  form  of  realism  introduced  from  Scandinavia; 
but  in  Hanneies  Himmdjahrt  (1893)  he  combined  realism  with 
the  poetic  mysticism  of  a  child's  dre^,  in  Florian  Geyer  (1895) 
he  adapted  the  methods  of  realism  to  an  historical  subject,  and 
in  the  year  1896  he,  toi  all  appearance,  abandoned  realism  to 
write  an  allegorical  dramatic  poem,  Die  versunketie  (Socke. 
Hauptmann's  subsequent  work  has  oscillated  between  the 
extremes  marked  out  by  these  works — from  the  frank  naturalism 
of  Fukrmann  Henschd  (1898)  and  Rose  Berndt  (1903),  to  the 
fantastic  mysticism  of  Der  arme  Heinrich  (1902)  and  f/nrf  Pippa 
tamtf  (1906). 

The  dramatic  talent  of  Hermann  Sudermann  has  developed 
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on  more  even  lines;  the  Bucces^  of  Die  Ehre  was  due  in  the  first 
instance  to  the  ainlity  which  Sudermann  had  shown  in  adapting 
the  ideas  of  his  time  and  the  new  methods  of  dramatic  presenta- 
tion to  the  traditional  German  bUrgerliches  Drama.  This  is  the 
characteristic  of  the  majority  of  the  many  plays  which  followed 
of  which  Heimat  (1893),  Das  Gliick  im  Winkel  (1896)  and  Es  lebe 
das  LebenI  (igos)  may  be  mentioned  as  typical.  With  less 
success  Sudermann  attempted  in  Johannes  (1898)  a  tragedyon 
lines  suggested  by  Hebbel.  A  keen  observer,  a  writer  of  brilliant 
and  suggestive  ideas,  Sudermann  is,  above  all,  the  practical 
playwright;  but.  it  is  unfortunate  that  the  theatrical  element 
in  lids  work  too  often  overshadows  its  literary  qualities. 

Since  1889,  the  drama  has  occupied  the  foreground  of  interest 
in  Germany.  The  permanent  repertory  of  the  German  theatre 
has  not,  it  is  true,  been  much  enriched,  but  it  is  at  least  to  the 
credit  of  contemporary  German  playwrights  that  they  are  un- 
willing to  rest  content  with  their  successes  and  are  constantly 
experimenting  with  new  forms.  Besides  Hauptmann  and 
Sudermann,  the  most  talented  dramatists  of  the  day  are  Max 
Halbe  (b.  1865),  O.  E.  Hartleben  (1864-1905),  G.  Hirschfeld 
(b.  1873),  E.  Rosmer  (pseudonym  for  Elsa  Bernstein,  b.  1866), 
Ludwig  Fulda  (b.  1862),  Max  Dreyer  (b.  1862),  Otto  Ernst 
(pseudonym  for  0.  E.  Schmidt,  b.  1862)  and  Frank  Wedekind 
(b.  1S64).  In  Austria,  notwithstanding  the  preponderant  influ- 
^ce  of  Bedin,  the  drams  has  retained  its  naticmal  character- 
istics, and  writers  like  Arthur  Schnitzler  (b.  1863),  Hermann 
Bahr  (b.  1863),  Hugo  von  Hofmannsthal  (b.  18^4)  and  R. 
Beer-Hofmann  (b.  1866)  have  introduced  symbolistic  elements 
and  peculiarly  Austrian  problems,  which  are  foreign  to  the 
theatre  of  north  Germany. 

The  German  lyric  of  recent  years  shows  a  remaitable  variety 
of  new  tones  and  pregnant  poetic  ideas;  it  has,  as  is  natural, 
been  more  influenced  by  the  optimism  of  Nietjsche — himself  a 
lyric  poet  of  considerable  gifts — than  has  either  novel  or  drama. 
I>etlev  von  LiUencron  (1844-1909)  was  one  of  the  first  to  break 
with  the  traditions  of  the  iyiic  as  handed  down  from  the 
Ronuutic  epoch  and  cultivated  with  such  facility  by  the  Munich 
poets.  An  anthology  of  specifically  modem  lyrics,  Modeme 
Dichtercharaktere  (1885)  by  W.  Arent  (b.  1864),  may  be  regarded 
as  the  manifesto  of  the  movement  in  lyric  poetry  corresponding 
to  the  period  of  realism  in  fiction  and  the  drama.  Representative 
poets  of  this  movement  are  Richard  Dehmel  (b.  1863),  K. 
Henckell  (b.  1864),  J.  H.  Mackay  (b.  1864  at  Greenock),  G. 
Falke  (b.  1853),  F.  Avenarius  (b.  1856),  F.  Evers  (b.  1871),  F. 
Ddrmann  (b.  rSyo)  and  K.  Busse  (b.  187a).  A  later  development 
of  the  lyric — a  return  to  mysticism  and  symbolism — is  to  be 
seen  in  the  poetry  of  Hofmannsthal,  already  mentioned  as  a 
dramatist,  and  e^dally  in  Stefan  George  (b.  1868).  Epic 
poetry,  although  little  in  harmony  with  the  spirit  of  a  realistic 
has  not  been  altogether  ne^ected.  Heinrich  Hart  (1855- 
1906),  one  of  the  leading  critics  of  the  most  advanced  school, 
is  also  the  author  of  an  ambitious  lAed  der  Menschkeii  (vols.  1-3, 
1888-1896) ;  more  conservative,  on  the  other  hand,  is  Robespierre 
(1894),  an  epic  in  the  style  oi  Hamerling  by  an  Austrian,  Marie 
delle-Grazie  (b.  1864).  Attention  may  also  be  drawn  to  the 
popularity  which,  for  a  few  years,  the  so-called  VberbretU  or 
cabaret  enjoyed,  a  popularity  which  has  left  its  mark  on  the 
latest  developments  of  the  lyric.  Associated  with  this  movement 
are  O.  J.  Bierbaum  (r865-i9io),  whose  lyrics,  collected  in  Der 
Irrgarten  der  Liebe  (1901),  have  been  extraordinarily  popular, 
£.  von  Wolzogen  (b.  1855)  and  the  dramatist  F.  Wedekind, 
who  has  been  already  mentioned. 

Whether  or  not  the  work  that  has  been  produced  in  such 
rich  measure  ^nce  the  year  1889 — or  however  much  of  it — is  to 
be  regarded  as  a  permanent  addition  to  the  storehouse  of  German 
national  literature,  there  can  be  no  question  of  the  serious 
artistic  earnestness  of  the  writers;  the  conditions  for  the  prodnc- 
tion  of  literature  in  the  German  empire  in  the  early  years  of  the 
3oth  century  were  eminently  healthy,  and  herdn  lies  the  best 
promise  for  the  future. 

BiBL]OGRAraT.--<a)  Cenerai  Histories,  Anikoloeies,  &c.:  A. 
Kobcrstein,  Grumdriu  der  GesekidOe  der  deutscken  NaUonatliteratur 
(1827;  5th  ed.  by  K.  Butach,  5  volst,'  1873-1874;  6th  ed.^  vol.  t., 
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1884O:  G.  G.  Gervinus,  CesekidUe  der  poeUscJien  NationalUteraiw 
der  Deutschen  (5  vols.,  1835-1843;  5th  ed.  by  K.  Bartach,  1871- 
1874);  A.  F.  C.  Vilmar,  Geschtcbte  der  deutschen  Naiionalliteratur 
(1848;  25th  ed.,  3  vols.,  1900,  with  a  continuation  by  A.  Stern); 
W.  Wackmu«el,  Ceschicm  der  deutsehen  lAteratur  (1851-1855; 
and  ed.  by  E.  Martin,  1879-1894);  K.  Goedsks,  Grundriss  tur 
Geschickte  der  deutschen  Dichiung  (3  vols.,  1857-1881;  2nd  ed.  by 

E.  Goetze  and  others,  in  9  vols.,  1884  ff.);  W.  Menzel,  Deutsche 
Dichtung  von  der  altesten  ois  auf  die  neueste  Zeit  (1858-1859);  H. 
Kurz,  Geschichie  der  deutschen  IMeratur  mit  ausgewahUen  ^■iicken 
(3  vols.,  1857-1859;  7th  ed.,  4  vols.,  1876-1882);  O.  Roquette, 
Geschichte  der  deutschen  Dichtung  (2  vols.,  i862;3rd^,  1878-1879); 
W.  Scherer,  Geschichte  der  deutschen  Liieratur  (1883 ;  loth  ©J.,  1905). 
English  translation  by  Mrs  F.  C.  Conybeare  (  2  vols.,  i88s;  new  ed., 
1906);  Kuno  Francke,  German  Literature  as  determined  by  Sociai 
Forces  (1896;  6th  ed.,  1903);  F.  Vogt  and  M.  Koch,  GeschichU  der 
deutschen  IMeratur  (1897;  2nd  ed.,  2  vols.,  1903);  J.  G.  Robertson, 
History  of  German  Literature  (1902);  A.  Battels,  GesclUchie  der 
deutschen  Liieratur  (2  vols.,  1901-1902),  with  the  accompanying 
bibliograDtucal  summary,  Handbuch  tur  Geschichie  der  detttschen 
X/itenUurltgioSi.  There  are  also  histories  of  the  literature  of  separate 
countries  and  districts,  such  as  J.  Bichtold,  Gesckkhte  der  de^cheft 
Liieratur  if  der  Schweiz  (1887):  R.  Krauss,  Schwabische  Liierat$ir- 
geschichte  (2  vols.,  1897-1899);  J.  W.  Nagl  and  J.  Zeidler,  Deulsch- 
dsterreichische  Ltteraturgeschtchte  (2  vols.,  1899  ff.).  The  most 
comprehensive  Collection  of  Gmnan  literature  in  selections  is 
T.  K&rschner,  Deutsche  NaOonaUiteratar  (222  vols.,  1882-1898). 
Of  general  anthologies  mention  may  be  made  of  W.  Wackemagel, 
Deutsches  Lesebwh  (4  vols.,  1835-1872;  new  ed.,  1882  ff.),  and 

F.  Max  MaUer,  The  German  Classics  from  the  Fourth  to  the  Nineteenth 
Ccn/iiry  f  1858;  ed.  by  F.  Lichtenstein,  2  vols.,  1886;  new  ed., 
1^06).   VfX  illustrations  to  the  hbtory  of  German  litoature,  see 

G.  K5nnecke,  Bilderatlas  Mur  GesdiicJUe  der  detUschen  NationaUiteraliir 
(1887;  2nd  ed,.  1895). 

(&)  SpeciaJ  Periods:  i.  Old  High  German  and  Middle  High 
German  Periods:  R.  K^el  and  W.  Bruckner,  "  Geschichte  der 
althochdeutschui  Literatur,"  and  F.  Vogt,  "Geschichte  der  mittel- 
hochdeuUchen  Ijteratur,"  in  H.  Paul's  Grundriss  der  eermanischen 
Phii<dogie  (3nd  ed.,  vol.  ii.  pt.  i.,  1901);  F.  KhuU,  Geschichte  der 
altdeutschen  Dichiung  (1886) ;  J.  Kelle,  Geschichte  der  deutschen 
Literatur,  i.'U..  (iSga-iBgS);  R.  Kagel,  Geschichte  der  deutschen 
Liieratur  bis  itum  Ausaing  des  iiittelaiters,  i.  (1894-1807);  W, 
Goltber,  Geschichie  der  deutschen  Liieratur  von  den  erJten  Anfangen 
bis  turn  Ausgang  des  ifittelaUers  (in  KUrschoer's  Deutsche  National- 
Uteratur,  vol.  163,  pt.  L,  1892);  W.  Scherer,  Gesdtiehte  der  deutschen 
Dichtutu  im  M.  und  xa,  Jakrbwsdert,  and  by  the  same  author, 
Geisilicne  Poeten  ,dw  deutschen  Kaiseraeit  (both  work*  in  Qudlen 
und  Forschungen,  1874-1875) ;  O.  Lyon,  Minne-  und  Meisiersang 
(1882).  There  are  numerous  series  of  edhlons  of  mediev^ 
texts:  K.  Mtinenh<^  and  W.  Scherer,  DenhmSter  deutscher  Poesie 
und  Prosa  aus  den  8.-12.  Jahrkunderi  (2  vols.,  3rd  ed.,  1892); 
M.  Heyne,  BibUothek  der  altesten  deutschen  LiteraturdeiUtmdler 
(14  vols.,  begun  1858);  F.  I^eiffer.  Deutsche  Klassiier  des  Mittd- 
alters  (12  vols.,  b^un  1865),  with  the  supplementary  Deutsche 
Dichtungen  des  MittMalters,  edited  by  K.  Bartsch  (7  vols.,  1872  fF.); 
K.  Goedeke.  Deutsche  DicHwig  im  MOielalter  (and  ed.,  1871);  J. 
Zacher,  Gemtanislische  Handbibliothek  (9  vols. ,  b^:im  1 860) ;  H.  Paul , 
Altdeuische  Textbiblioihek  (16  vols.,  b^un  lZ^2)\  Deutsche  TexU  des 
MiHelaliers,  ed.  by  the  Berlin  Academy  (1904  ff.).  Convenient 
editkms  of  the  Mmnesang  are  K.  Lachmann  and  M.  Haupt,  Des 
MiMtesangs  FhMing  (4th  ed.  by  F.  V<^,  1888),  and  K.  Bartsch. 
Deutsche  fAederdicht^^  des  12.  bis  14.  Jahrh.  (4th  ed.  by  W.  Golth^, 
1903)- 

li.  From  1350-1700. — L.  Geiger,  Renaissance  und  Humanismus  tit 
Italien  und  Deutsekland  (1882;  and  ed.  1899);  K.  Borinski, 
Geschichte  der  deutschen  LOeratm  seit  dem  Ausgang  des  Mittelalters 
(in  Kttrschner's  Deutsche  Nationailiteratur,  vol.  163,  ii.,  1898); 

H.  Palm,  Beitrdge  zur  Geschichte  der  deutschen  Liieratur  des  16. 
und  17.  Jahrhunderts  (1877);  C.  H.  Herford,  Studies  in  Ae 
Literary  RdaOoru  of  England  and  Germany  in  the  Sixteenih  Century 
(1886);  C.  Lemcke,  Von  OpUz  bis  Klopstock,  i.  (1871;  and  ed. 
1883);  M.  von  Waldbeis,  Deutsche  Renaissance-Lyrik  (1888),  aud 
Die  galanie  Lyrik  (1885);  F.  Bobertag,  Geschichte  des  Romans  in 
Deulschland,  I  (to  1700)  (1877-1884);  K.  Boringki.  Die  Poetik  der 
Renaissance  und  die  An/dnge  der  literarisehen  Kritik  in  Deutsekland 
(1886).  A  vast  quantity  of  the  literature  of  these  centuries  has 
been  republished  by  the  Stut^arter  literarischer  Va%in  (founded 
in  1839),  whose  publications  now  number  considerably  over  two 
hundred  volumes ;  further,  W.  Braune,  Neudrucke  deutscher  Literatur- 
werke  des  16.  und  17.  Jahrhunderts  (begun  1882);  K.  Goedeke  and 
J.  Tittmann,  Deutsche  Dichter  des  lO.  Jahrhunderts  (18  vob..- 
1867  ff.),  and  Deutsche  Dichter  des  17.  Jahrhunderts  (15  vols.,. 
1 869  ff.).  A  valuable  anthology  is  EC.  Goedeke's  Eif  BUcher  deutscher 
Dichtung'tdn  Sebastian  Brant  ois  auf  die  Gegenwart  (3  vols.,  1849). 
Since  1890  the  Jahresberichte  fSr  neuere  deiUsche  LileraturgeschicMe 
have  provided  an  exhaustive  survey  of  all  publications  deaiii^  witii 
modern  German  literature.  A  useful  practical  bibliography  for 
English  readers,  covering  this  and  the  succeeding  periods,  «  J.  S. 
Nollen,  A  Chronology  antf  Practical  Bibliography  of  Modern  Ctrman 
LUerature  (1903)'  . 
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ui.  The  Eighteenth  Ctntury.—J.  Schmidt,  Geschichle  der  'deutschen 
Literalur  von  Leibniz  pis  avf  unsere  Zeii"(A  vols.,  i86a-i867  ;  2nd 
ed.  1886-1890);  T.  Hnlebrarid,  Die  deutsehe  NationdJUterahtt  im 
18.  und  ig.  Jahrhundert  (3  vols.,  1845-1846;  ard  .ed.  1875); 
H.  Hettner,  Geschichte  der  devischen  LUeratur  im  iS.  Jahrhundert 
?4  vols.,  1862-1870:  4th  ed.  by  O.  Hamack.  1893-1:895);  J.  W. 
Schafer,  "Geschichte  der  deuischen  LUeratur  des  IS.  JaRrhunderts 
(1855-1860:  2nd  ed.  by  F.  Muncker,  1881);  J.  K.  MCrikofer,  Die 
schweixeriscne  Literalur  des  18.  Jahrhwiderts  ii86i);  J.  W. 
Lebell,  Enlwickelung  der  deuischen  Poesie  von '  Klopsloch  bis  zu 
Goelhes  Tod  (3  vols.,  1856-1865).  There  are  also  innumerable  more 
special  treatises,  such  as  A.  Eloesser,  Das  bOrgerliche  Drama  f  1898) ; 
O.  Brahm,  Das  deutsehe  Ritterdrama  des  18.  Jahrhunderts  (1880), 
&c.  Of  collections  of  the  literature  of  this  and  the  foUowing  century, 
reference  need  only  be  made  to  the  Bibliothek  def  deutschen  National- 
liieratur  des  18.  und  iQ.  Jahrhunderts,  published  by  Biockhaus 
(44  vols.,  1868-1891),  and  Deutsche  Literdturdenkmale  dfs  18.  und 
ij).  Jahrhunderts,  edited  first  by  B.  Seulfert  (1882-1894),  and  subse- 
quently by  A.  Sauer. 

iv.  The  Nineteenth  Century. — Th.  Ziegler,  Die  geistigeit  W$d  sozialen 
Str6mungen  des  neunaehnten  Jahrhunderts  (1899;  2nd  ed.  1901); 
R.  von  Gottschall,  Die  deutsehe  NatianaUiteratur  des  ig.  Jahr- 
hunderts C1854;  7th  ed.,  4  vols.,  1900-1902);  R.  M.  Meyer,  Die 
deutsehe  Literatur  des  ig.  Jahrhunderts  (1899;  4th  ed.  igio); 
R.  M.  Meyer,  Grundriss  der  neueren  deutschen  Literaturgeschichie 
(1902) ;  C.  Busse,  Geschichte  der  deutschen  Dichtung  im  neuntehnten 
Jahrhundert  (1901);  R.  Haym,  Die  romantische  Schule  (1870;  2nd 
ed.  fQ06);G.  Brandes,  "  Den  romantiske  Skole  i  Tyskland  "  (1873), 
and  Det  unge  Tyaldand"  (1890),  in  Rovedstr6mninger  i  det  igde 
AarhundredesLitteraiur,  vols.  ii.  and  vi.  (German  translations,  1887 
and  1891;  several  subsequent  editions,  Darish  and  German; 
English  translations,  ii.  1903,  and  vi.  1005) ;  R.  Huch,  Die  BliUexeit 
der  Uomaimk  (2nd  ed.  1901),  and  Ausoreitung  und  VerfaU  der 
Romantik  (1902);  F.  Wehl,  Das  junge  Deutschhnd  (1886);  T. 
Proelss,  Das  junge  Deuischland  (1892);  A.  Barteb,  Die  deutsehe 
Dichtung  der  Gegertwart  (7th  ed.,  1907);  A.  vpn  Hanstein,  Das 
jOngste  Deutschland  (2nd  ed.,  1901);  J.  F.  Coar,  Studies  in  German 
LiteralUfe  in  the  Nineteenth  Century  (1903) ;  Ch.  Fetzet,  Die  BiQteseit 
der  deutschen  poUHschen  Lyrih  (1903);  H.  Mielke,  Der  deutsehe 
Roman  des  ig.  Jahrhunderts  (Ath  ed.,  looo) ;  S.  Friedmann,  Das 
deutsehe  Drama  des  10.  Jahrhunderts  (2  voU.,  1900^1903);  B. 
Utzmann,  Das  deutsehe  Drama  in  den  Utentrischen  BeweguHgen  der 
Gegemoart  (4th  ed.,  1898).  (J .  G.  R.) 

GERMAN  REED  ENTERTAINHEMT.  The  dramatic  and 
musical  entertainment  which  for  many  years  was  known  in 
London  by  the  title  of  "  German  Reed  "  was  a  foftn  of  theatrical 
enterprise  deserving  of  commemoration  in  connexion  with  those 
who  made  it  succrasful.  Mr  Thgmas  Gekkan  Reed  (bom  in 
Bristol  in  1817,  died  1888)  married  in  1844  Miss  Friscilla 
HosTCiN  (1818-1895),  and  in  1855  they  started  their  entertain- 
ment at  the  "GallM7  0! Illustration,"  in  Waterloo  Place,  London. 
From  i860  to  1877  they  were  assisted  by  John  Orlando  Par&v 
(1810-1879),  an  accomplished  pian<rfoTte  player,  ndmic,  parodist 
and  humorous  singer;  and  the  latter  created  a'niew  type  of 
musical  and  dramatic  monologae  which  became  very  popular. 
His  tradition  was  carried  on  after  1870  by  Mr  CoRfiEY  Gkain 
(1844-1895),  who,  as  a  clever,  refined,  and  yet  highly  humorous 
society  entertainer  (originally  a  barrister),  was  one  of  the  best- 
known  figures  of  his  day.  After  the  retirement  of  tbe  elder 
German  Reqdsj  their  son,  Alfrh>  German  Reed  (1846-1895), 
himself  a  -capital  actor,  carried  on  the  business  in  partnership 
with  Comey  Grain.  The  "  German  Reed  Entertainment  "■— 
which  was  always  patronized  by  a  large  class  of  people,  many  of 
whom  objected  on  principle  to  going  or  taking  their  children 
to  a  regular  theatre  or  a  music-hall— retained  its  vogue  for 
forty  years  at  Waterloo  Place  and  at  the  St  George's  Hall, 
Regent  Street.  But  the  death  6f  Mr  Comey  Grain  almost 
simultaneously  with  Mr  Alfred  German  Reed,  in  ^895,  together 
with  the  changed  public  attitude  towards  the  regidar  theatre, 
ended  its  career. 

GERMAN  SILVER  or  Nickel  Silvee,  an  alloy  of  copper, 
nickel  and  zinc,  prepared  either  by  melting  the  copper  and  nickel 
together  in  a  crucible,  and  adding  piece  by  piece  the  previously 
heated  zinc,  or  by  heatfng  the  finely  divided  metals  under  a  Jayer 
of  charcoal.  To  destroy  its  crystalline  structure  and  30  render 
it  fit  for  working,  it  is  heated  to  dull  cedoess,  and  then  allowed 
to  ccK^.  'German  silver  is  harder  than  aflver;  it  resembles  that 
metal  ia  cohnlr,  but  is  of  a  greyer  tinge.  E^aed  to  the  air  it 
tarnishes  slightly  yellow,  tmd  with  vinegar  affords  a  irtist  of 
verdi^.   At  a  bright  red  heat  it  melts,  losmg  its  zifif:  by  oxida- 


tion unless  protected  from  the  atmosphere.  At  a  heat  above  dull 
redness  it  becomes  exceedingly  brittle.  .  feermau  silver  in  various 
modifications  of  composition  is  much  used  in  the  arts.  ^'Alloys, 
of  which  about  50%  is  copper  and  the  residue  zinc  and  nickd 
in  about  equal  proportions  take  a  fine  polish,  and  are  used  as 
imitation  silver  for  knives  and  forks.  With  a  somewhat  higher 
proportion  of  copper  an  alloy  is  formed  suitable  for  rolling  and 
for  wire.  In  Chinese  vfhite  sUver  or.  packfong  (paktong)  the 
amount  of  copper^  is  smaller,  abo'ut  40%,  with  about  32%  of 
nickel,  25  of  zinc,  and  2  or  3  of  iron,  (jerman  silver  for  casting 
contains  2  or  3%  of  lead,  which  like  iron  increases  the  whiteness 
of  the  alloy.  German  silver,  having  a  high  specific  resistance 
and  a  low  temperature  coefficient,  has  been  used  for  electrical 
resistance  coils,  and  these  qualities  are  possessed  in,  a  still  greater 
degree  in  manganin,  which  contains  mfnganese  in  place  of  zinc, 
its  composition  being  84%  of  copper,  12  of  manganese  and  4  of 
nickel.  The  addition  of  a  trace  of  tungsten  to  Germah  ulver, 
as  in  plaHnoid,  also  largely  increases  the  resistance. 

GERHAN  SOtTTH-WEST  AFRICA.  This  German  possession 
is  bounded  W.  by  the  Atlantic,  N.  by  Angola,  S.  by  the  Cape 
province,  £.  by  Bechuanaland  and  Rhodesia,  and  is  the  oidy 
German,  dependency  in  Africa  suited  to  white  colonization.  It 
has  an  area  of  about  322,450  sq.  m.,  and  a  population  of  Bantu 
Negroes  and  Hottentots  estimated  in  1903  at  200,000.*  The 
European  inhabitants,  in  addition  to  the  military,  numbered 
7110  in  1907,  of  whom  the  majority  were  German. 

Area  and  Boundaries. — The  boundary  separating  the  German 
protectorate  from  the  Portuguese  possessions  of  Angola  is  the  lower 
Kunene,  from  its  mouth  in  17°  i8'  S.,  li"  40'  E.  to  the  limit  of 
navigability  from  the  sea,  thence  in  a  direct  line,  corresponding 
roughly  to  the  lat.  of  17°  30'  S.,  to  the  river  Okayaqgo,  which  it 
follows  eastwards  until  the  stream  turns  abruptly  south  (towards, 
Lake  Ngami).  From  this  point  a  strip  of  German  territoiy  300  m. 
long  and  about  50  m.  broad,  projects  eastward  until  it  reaches  the 
Zambezi  a  little  above  the  Victoria  Falls.  On  the  south  this  narrow 
strip  of  land  (known  as  the  Ca^vi  enclave)  is  aepanted  froaJ 
southern  Rhodesia  b^  the  Kwando  or  Chobe  river.  On  the  east  the 
frontier  between  British  and  German  territory  js  in  its  northern  half 
the  2ist  d^jee  of  E.  longitude,  in  its  southem'hdtf  the  aoth  degree. 
This  frontier  »  drawn  through  desert  country.  The  southern  frontier 
i3_  the  Orange  river  from  its  mouth  to  the  30°  E.  The  coast-line 
between  the  Kuneae  and  Orange  rivers  is  not  wholly  German.  Just 
north  of  the  tropic  of  Capricorn  is  the  British  enclave  of  Walfish  Bay 
(g.p.).  The  northern  part  of  the  protectorate  is  known  as  Ovam- 
poland,  the  central  portion  as  Damara  (or  Herero)  land ;  the  southern 
regions  as  Great  Namaqualand.  These  names,  are  derived  from 
those  of  the  dominant  native  races  inhabiting- the  country. 

Physical  Features. — ^The  coast-line  is  generally  low  and  little 
broken  by  bays  or  promontories.  In  its  entire  length  of  about 
800  m.  it  has  no  good  natural  harbour,  and  its  bays — Angra  Peqtiena, 
otherwise  Luderitz  Bay,  Sierra  Bay,  Sandwich  Harbour — are  in 
danger  of  being  filled  with  sand  by  the  strong,  cold,  northerly  coast 
current.  Swakopmund  is  an  artificial  harbour  at  the  mouth  of  the 
river  Swakop.  The  small  islands  which  stud  the  coast  north  and 
south  of  Angra  Pequena  belong  to  Great  Britain.  The  coast-liae 
is  bordered  by  a  belt  or^and-dunes  and  desert,  which,  about  3s  m. 
wide  in  the  south,  narrows  towards  the  north.  This  coast  belt  is 
flanked  by  a  mountain  range,,  which  attains  its  highest  elevation  iii 
Mount  Omatako  (8972  ft.),  in  about  21"  15'  S.,  16*  40'  E.  N.E.  of 
Omatako  is  the  Omboroko  range,  otherwise  known  as  the  Waterberg. 
South  of  Omboroko,  occupying  the  centre  of  the  country,  the  ranj^ 
attains  its  highest  average  altitude.  The  following  massifs  with  their 
hiEj-hest  points  may  be  distinguished:  Cans  (7664  ft.),  Nu-uibeb 
(7480  ft.),  Onyati  (7201  ft.),  Awas  (6988  ft.),  Komas  (5331  ft.)  and 
Ganab  (4002  ft.).  In  the  S.E.  are  the  Karas  mountains,  which  attain 
an  elevation  of  6570  ft.  The  mountains  for  the  main  part  form  the 
escarpment  of  the  great  Kalahari  plateau,  which,  gently  risinz 
from  the  interior  towards  the  west,  slopes  again  towards  the  south 
and  north  from  the  point  of  its  highest  elevation.  The  Kalahari 
plateau  changes  the  undulating  character  k  Iras  in  the  west  to  a 
perfect  plain  in  the  far'  east,  where  the  WHtered  and  habitable 
country  merges  into  the  sterile  Kakdiari.  desert.  In  the  northern 
half  of  the  country  the  central  plateau  contains  much  rich  0:ass-land, 
while  in  the  north-eastern  region  the  Omaheke  desert  has  all  the 
characteristkrs  of  the  KalaharL 

There  are  no  riven  of  tmportanoe  wholly  within  German  Sonth- 
West  Africa.  The  Kunene  (^.v.)  has  but  a  small  portion  of  the 
sputhern  bank  in  the  colony,  and  similarly  only  part  of  the  northern 

1  As  the  result  of  wars  with  the  natives,  the  popnlatson  greatly 
decreased.  The  number  of  adult  (native)  males  in  the  ooloagr  at  the 
beginning  of  1908  was  officiallyestimatedat  19,900,  a  figure  inaioaiting 
a  total  population  of  little  more  than  loo^ooo.  1    ,         .  . 
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bank  fif  the  Ona^  river  (a.v.)  ia  in  German  territory.  Several 
stream*  run  south  into  the  Orange;  of  those  the  chief  is  the  Great 
Fish  river,  which  has  a  course  of  neariy  500  m.  Both  the  Kunene 
and  the  Orange  carry  water  all  the  year  round,  but  are  not  navigable. 
Neither  is  the  Great  Fish  river,  iriuch,  however,  ia  lanfy  dry.  The 
Olcavango,  which  cones  from  tke  north  and  nuw  toward*  Ngamt 
iS-v.),  is  perennial,  but  like  the  Kunene  and  Orange,  bekjngs  only 
partly  to  the  hydrographic  system  of  the  country..  From  the  inner 
slopes  of  the  coast  c^n  many  streams  go  N.E.  to  join  the  Okavango. 
They  cross  the  Omafaeke  waste  and  are  usually  dry.  Ovampoland 
has  a  hydrographic  system  connected  with  the  Kunene.  and,  in 
seasons  of  great  flood,  with  that  of  NgamL  Before  the  Kunene 
breaks  through  the  outer  edge  of  the  plateau,  it  sends  divergent 
channels  south-east  to  a  large  marsh  or  lake  called  Etosha,  which 
is  cut  by  17"  E.  and  19*  S.  Of  these  channels  the  Kwamatuo  or 
Oldpoko,  which  is  perennial,  enters  Etoeha  at  its  N.W.  comer.  The 
lake  when  full  extends  about  80  m.  W.  to  E.  and  50  m.  N.  to  S. 
From  its  S.E.  corner  issues  the  Omuramba,  which  divides  into  two 
branches,  known  respectively  as  the  Omaheke  and  the  Ovampo. 
These  streams  have  an  easterly  direction,  their  beds,  often  dry, 
joimnK  the  Okavango.  The  ouier  riven  ot  the  protectMate  have 
as  a  rule  plenty  cd[  water  is  their  upper  courses  in  the  rainy  season, 
tboush  some  nver  beds  are  dry  for  years  tc^ether.  After  a  heavy 
thunderstorm  such  a  river  bed  wDl  be  suddenly  filled  with  a  turbid 
current  half  a  mile  wide.  The  water  is,  however,  before  long 
absorbed  by  the  thirsty  land.  Only  in  exceptionally  rainy  years 
do  the  streams  whK:h  cross  the  sana  belt  carry  water  to  the  ocean. 
But  in  the  sand  which  fills  the  river  beds  water  may  be  obtuned 
by  discing.  Of  rivers  running  direct  to  the  Atlantic  we  Little  Fish 
river  enters  the  sea  at  Angra  raiuena  and  the  Kuisip  in  Walfish  Bay. 
The  Swabop  rises  in  the  niUs  near  the  Waterberg,  and  north  of  it  is 
the  Omaruni,  which  carries  water  for  the  greater  part  of  the  year. 
Hot  springs  are  numerous,  and  it  is  remarkable  that  those  of  Windhoek 
flow  more  copiously  during  the  dry  than  the  rainy  season.  There 
are  also  many  cold  brings,  and  wells  which  contain  water  all  the  year. 

Geohgy.—<iaiam  and  schist,  with  intrusive  granites  and  porphyiies, 
overlain  to  a  great  extent  by  sand  and  lateritic  deposits,  occupy  the 
coast  belt,  coast  mountains  and  the  plateau  of  Damaraland.  In  the 
Huib  and  Han-ami  plateaus  of  Great  Namaqualand  the  crystalline 
rocks  are  overlain  by  sandstones,  slates,  quartzites  and  jasper  rocks, 
and  these  in  turn  by  dolomites.  They  are  probably  eqmvalent  to 
the  Transvaal  and  Pretoria  series  (see Transvaal:  Geolop).  The 
next  oldest  rocks  are  of  recent  geolc^ical  date.  The  Kalahari  Kalk, 
which  extends  over  large  areas  to  the  south-east  of  Ovampoland, 
may  be  <^  Miocene  age,  but  it  has  not  yielded  fossils.  Extensive 
tracts  of  alluvium  occur  in  the  baan  of  the  Ovampo,  while  the  dunes 
and  sand-tracts  of  the  Kalahari  occupy  the  eastern  regions. 

Climate.— On.  the  coast  the  mean  temperature  is  low,  and  there  is 
little  rainfall.  Moisture  is  supplied  by  dense  fogs,  which  rise  almost 
daily.  South-west  mnds  pre>4il.  Inland  the  climate  is  temperate 
nther  than  trmiical,  «4tn  bfsciiv,  dear  atmon>here.  There  are 
considaable  liifierenoeB  ci  temperature  between  ofty  and  night,  and 
two  well-marM  seasons,  one  cold  and  dry  from  May  to  September, 
the  other  hot  and  rainy  from  October  to  April.  In  winter  ice 
frequently  forms  during  the  night  on  open  water  on  the  plateau, 
but  it  never  remains  aU  day.  The  yeany  rainfall  is  about  ao  in. 
in  the  Damara  Hills;  there  ia  more  lain  in  the  north  than  in  the 
south,  and  in  the  east  than  in  the  west.  In  the  greater  part  of  the 
colony  the  climate  is  favourable  for  European  settlement. 

Flora  and  Faitna. — The  vegetation  corresponds  exactly  with  the 
climate.  In  the  dry  littoral  region  are  plants  able  to  exist  with  the 
minimum  of  moisture  they  duive  from  the  daily  fog — Amarmtaceae, 
Sarcocauia,  Aloe  dichotoma,  ArisUda  ntbaeavhs  and  the  wonderful 
Welwitschia.  Farther  inland  are  plants  which  spring  up  and  dis- 
appear with  the  rain,  and  others  whose  roots  reach  permanent 
water.  The  former  are  chiefly  grasses,  the  latter  exist  almost  soldy 
in  or  near  river-beda.  Amonast  tiie  fine  trees  often  seen  here,  the 
ana  tree  {Acaeia  albida)  is  the  most  noteworthy,  its  seeds  being 
favourite  fodder  for  all  domestic  animals.  Acacia  g^rafae,  Ac. 
horrida,  A  dansonia  sterculia,  near  the  Kunene  the  HypHaene  wnlricosa, 
deserve  special  notice.  The  vegetation  in  the  mountain  valleys  is 
liixuriant,  and  towards  the  north  is  of  a  tropical  character.  The 
palm  zone  extends  a  considerable  distance  south  of  the  Kunene, 
and  here  veg^tion  ^reads  over  the  sand-dunes  of  the  coast  plain, 
irtiich  are  covered  with  grasses. 

Large  game,  formerl]^  abundant,  especially  pachyderms,  is  scarce. 
Of  antelopes  tht  following  species  are  plentiful  in  parts:  springbok, 
steenbok,  kudu,  rietbok,  ^allah;  of  monkeys,  tne  Cynocepnalus 
Porcarius  is  frequent.  Various  kinds  of  hyenas  and  jackals  with 
fine  fur  {Canis  mesomdas),  also  Felis  caracal,  abound.  The  spring- 
hare  (Adssfen  eaffw)  and  rock-rabbit  {SyroK  eapensis)  may  often  be 
observed.  Of  Urds  there  are  728  spedea,  CrooodOes.  turtles  and 
snakes  are  numerous. 

Inhabitants. — Among  the  nativea  of  Gennan  South-West 
Africa  three  daaaes  may  be  distinguished.  In  the  first  class  are 
the  Namaqua  (Hottentots)  and  Bushmen.  The  Namaqua 
probably  came  itasa  the  south,  whQe  the  Bushmen  may  be 
looked  upon  as  an  indigenoas  race.  The  Hottentots,  the  purest 


existing  types  of  that  race,  are  divided  into  niimerous  tribes, 
independent  of  one  another,  such  as  the  Witbois,  Swartzbois,, 
Bondelzwarts.  The  Budunen  are  found  scattered  over  the 
eastern  parts  of  the  country  (see  Hottehtoxb  and  Bushken). 
The  second  class  omsists  of  the  mountain  Damara  (Hau-Kfaran) , 
a  race  of  doubtful  affinities,  probably  of  Bantu-Negro  origin, 
but  speaking  the  Hottentot  language.  The  third  class  belongs 
to  the  Bantu-Negro  stock,  and  came  from  the  north-east,  ex- 
pelling and  enslaving  the  mountain  Damara,  and  settling  in 
various  parts  of  the  country  under  different  names.  The  most 
prominent  ore  the  Hereto,  thorough  nomads  and  cattle-breeders; 
while  the  Ovampo  (Ovambo  or  Ambo),  in  the  northern  part  of 
the  protectorate,  are  agriculturists,  llie  Heme  (9.9.)  are  abo 
known  by  the  Hottentot  name  Damara,  and  1^  this  name  their 
country  is  generally  called.  The  Bastaards,  who  live  in  Namaqua- 
land, are  a  small  tribe  originating  from  a  mingling  of  Cape  Boers 
with  Hottentots.  They  are  Christians,  and  aUe  to  read  and 
write.  Hie  other  natives  are  spirit-worshippers,  save  for  the 
comparatively  few  converts  of  the  Protestant  missions  established 
in  the  country.  Of  white  races  represented  the  chief  are  Germans 
and  Boers.  In  the  S.E.  Boer  settlers  form  the  bulk  of  the  white 
population.  There  arc  also  numbers  of  British  colonists  in  this 
region — emigrants  from  the  Cape.  Hie  immigratifm  of  Germans 
is  encouraged  by  subsidies  and  in  other  ways. 

Towns. — The  chief  port  is  Swakopmund,  built  on  the  northern 
bank  of  the  Swakop  river  (the  southern  bank  belonging  to  the 
British  territory^of.Walfidi  Bav).  TfaeharbourispartiaUy  protected 
by  a  breakwater.  There  are  abo  settlements  at  LQderitz  Bay  (white 
pop.  1909,  over  1000)  and  at  Sandwich  Harbour.  Swakopmund  is 
connected  by  a  narrow  gauge  railway  with  Windhoek^  the  ad- 
ministrative capital  of  the  colony,  situated  in  a  hilly  distnct  180  ra. 
due  east  of  the  port,  but  237  m.  by  the  railway.  Karibib  is  the  only 
place  of  consequence  on  tne  line.  Otyimbu^e  is  a  ^jvemment 
station  70  m.  W.N.W.  of  Windhoek,  and  Tsumeb  a  mining  centre 
240  m.  N.N.E.  of  the  same  olace.  Olukonda  is  a  government  post 
in  Oi^mpoland.  In  the  S.E.  comer  of  the  colony,  30  m.  N.  of  the 
Orange  nver,  is  the  town  of  Warmbad.  Keetmanshoop,  100  m.  N. 
of  Warmbad  and  180  m.  E.  of  Ldderitz  Bay,  is  the  centre  of  a  small 
mining  industry.  Gibeon  is  a  government  station  and  missionary 
settlement  about  midway  between  Keetmanshoop  and  Windhodc 
Besides  these  places  there  are  numbers  of  small  native^  towns  at 
which  live  a  few  white  traders  and  missionaries.  The  missionaries 
have  nven  Biblical  names  to  several  of  their  stations,  such  as  Bethany 
and  Beeiaheba  in  Namaqualand,  and  Rehoboth  in  Damaraland. 
In  the  Caprivi  enclave  are  a  German  residency  and  the  site  of  the 
town  of  Linyante,  once  the  capital  of  the  Makoloto  dynasty  of 
Barotseland  (see  Barotsb). 

Indmtries. — Agriculture  is  followed  by  the  natiTea  in  the  northern 
districts,  but  the  chief  industry  is  stock-raiung.  The  scarcity 
water  in  the  southern  parts  is  not  favourable  for  agricultural  pursuits, 
while  the  gxKl  grazing  lands  offer  splendid  pasturage  for  cattle, 
which  the  Herero  raise  in  numbers  amounting  to  many  hundred 
thousands.  SliMp  and  goats  thrive  well.  Horses  have  been  im- 
ported from  the  Cape.  Unfortunatdy  the  climate  does  not  suit 
them  everywhere,  and  they  are  subject  to  a  virulent  distemper. 
Cattle  and  sheep  also  suffer  from  the  diseases  which  are  common 
in  the  Cape  Colony,  Camels  have  been  imported,  and  are  dcnng 
D^U.  Wheat,  maize  and  sorghum  are  the  chief  crops  raised,  though 
not  enough  is  grown  to  meet  even  local  requirements.  Near  the 
coast  the  natives  collect  the  kernels  of  the  nara,  a  wild-growing 
pumpkin  which,  in  the  words  of  an  early  traveller,  C.  J.  Andersson, 
are  eaten  by  oxen,  mice,  men,  ostriches  and  lions.  JU>out  half 
tlw  European  settlers  are  enga^^  in  agriculture.  They  raise  mahee. 
wheat,  tobacco,  fruit  and  vegetables.  Cotton  culttvatum  and  viti- 
culture are  carried  on  in  some  districts. 

Minerals,  especially  copper,  are  plentiful  in  the  country.  The 
chief  copper  deposits  are  at  Tsumeb,  which  is  4230  ft.  above  the  sea, 
in  the  Otavi  district.  Diamonds  are  found  on  and  near  the  surface 
of  the  soil  in  the  LOderitz  Bay  district,  and  diamonds  have  also  been 
found  in  the  neighbourhood  of  Gibeon.  A  little  pottery  is  made, 
and  the  Hottentot  women  are  clever  in  making  fur  cloths.  In  the 
north  the  Ovampo  do  a  little  smith-work  and  grass-plaiting.  The 
external  trade  ol  the  country  was  of  slow  growth.  _  The  exports, 

Erevious  to  the  opening  up  of  the  Otavi  mines,  consisted  chiefly  of 
ve  stock — sent  mainly  to  Cape  Colonjr — guano,  ivon',  horns,  hides 
and  ostrich  feathers.  The  chief  imports  are  food  stuns,  textiles  and 
metals,  and  hardware.  In  1903  the  value  of  the  exports  was  £168,560, 
that  of  the  imports  £388,310.  The  war  which  followed  (see  below. 
History)  led  to  a  great  shrinldiK  d  exports,  renderii^  the  figures  for 
the  penod  1904-1907  useless  (or  purposes  of  comparison.  About 
85  %  of  the  imports  are  from  Germany. 

Communications. — The  economic  development  of  the  country 
is  laq^y  dependent  on  tranqwrt  facilities.   The  railway  from 
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Swakopmund  toWindhoek,  mentioned  above,  was  b^n  in  1897,  and 
was  opened  for  traffic  in  July  1903.  It  oost  nearly  £700,000  to  build. 
Another  narrow  gauge  railway,  to  serve  the  dtavi  copper  mines, 
was  begun  in  1904  and  completed  in  1908.  It  starts  from  Swakop- 
mund and  is  400  m.  lonf^,  the  terminas  beiiw  at  Grootfontein,  40  m. 
S.E.  of  Tsuttieb.  The  highest  point  on  this  Une  is  5313  ft.  above  the 
sea.  In  1906-1908  a  railwaYi  iSo  m.  long,  was  built  from  Lttderitz 
Bay  to  Keetmanshoop.  This  line  is  of  the  standard  South  African 
gau^  (3  ft.  6  in.),  that  gauge  being  adopted  in  view  of  the  eventual 
unking  up  of  the  line  with  the  British  railway  systems  at  Kimberley. 
A  branch  from  Seeheim  on  the  Keetmanshoop  line  runs  S.£.  to 
Katkfontein. 

Besides  railways,  roads  have  been  made  between  the  chief  centres 
of  population.  Along  these,  in  the  desert  districts,  wells  have  been 
dug.  Across  the  Awas  Mountains,  separatit^  Windhoek  from  the 
central  plateau,  a  wide  road  has  been  cut.  In  1903  the  colony  was 
placed  in  tel^raphic  communication  with  Europe  and  Cape  Colony 
by  the  laying  of  submarine  cables  having  their  terminus  at  Swakop- 
mund. There  is  a  fairly  complete  inland  telegraphic  service. 

There  is  regular  steam^ip  communication  between  Hamburg 
and  Swakopmund)  Walfiah  Bay  and  LOderhz  Bay.  Regular  com- 
munication is  al^o  maintained  between  Cape  Town  and  the  ports 
of  the  colony. 

Administration. — At  the  head  of  the  administration  is  an  imperial 

fovemor,  responsible  to  the  colonial  office  in  Berlin,  who  is  assisted 
Y  a  council  cxmnsting  of  chiefs  of  dei^artments.  The  country  is 
divided  into  various  administrative  districts.  In  each  of  these  there 
is  a  Bewtrksamtmann^  with  his  staff  of  officials  and  police  force.  _  In 
each  district  is  a  law  court,  to  whose  jurisdiction  not  alone  the  whites, 
but  also  the  Bastaards  are  subject.  As  in  all  German  colonies, 
there  is  a  court  of  appeal  at  the  residence  of  the  governor.  The 
government  maintains  schools  at  the^  chief  towns,  but  education  is 
principally  in  the  hands  of  missionaries.  The  armed  force  consists 
of  regular  troops  from  Germany  and  a  militia  formed  of  Bastaards. 
The  local  revenue  for  some  years  before  1903  was  about  £130,000 

Kr  annum,  the  expenditure  about  £400,000,  the  difference  between 
:a1  receipts  and  expenditure  being  made  good  by  imperial  subsidies. 
In  1908  local  revenue  had  risen  to  £250,000,  but  the  imperial  authori- 
ties incurred  an  expenditure  of  over  £2,000,000,  largely  for  military 
purposes.  On  articles  of  export,  such  as  feathers  and  hides,  5  %  flo 
valorem  duty  has  to  be  paid ;  on  cattle  and  horses  an  export  tax  per 
head.  There  is  a  10  %  orf  valorem  duty  on  all  imports,  no  difference 
being  made  between  German  and  foreign  goods.  The  sale  of 
spirituous  liquors  is  subject  to  a  licence. 

History. — The  coast  of  south-west  Africa  was  discovered  by 
Bartholomew  Diaz  in  14871  whibt  endeavouring  to  find  his  way 
to  the  Inclies.  He  ondiored  in  a  bay  which  by  reason  of  its 
amallness  he  named  An^  Peqoena.  Portugal,  however,  took 
no  steps  to  acquire  possession  of  this  inhospitable  region,  wMch 
remained  almost  unvisited  by  Europeans  until  the  early  years 
of  the  19th  century.  At  this  time  the  country  was  devastated 
by  a  Hottentot  chief  known  as  Afrikander,  who  had  fled  thither 
with  a  band  of  outlaws  after  murdering  his  master,  a  Boer 
farmer  by  whom  he  bad  been  ill-treated,  in  1796.  In  1S05  some 
misuonaries  (of  German  nationality)  went  into  Namaqualand. 
in  the  service  of  the  London  Missionary  Society,  which  society 
subsequently  transferred  its  missions  in  thb  region  to  the  Rhenish 
mission,  which  had  had  agents  in  the  country  since  about  1S40. 
The  chid  station  of  the  missionaries  was  at  a  Hottentot  settle- 
ment renamed  Bethany-  (iSao),  a  place  135  m.  £.  by  Angra 
Fequena.  The  missionaries  had  the  satisfaction  of  stopping 
Afrikander's  career  of  bloodshed.  He  became  a  convert,  a  great 
friend  of  the  mission,  and  took  the  name  of  Christian.  The 
proximity  of  Great  Namaqualand  -to  Cape  Colony  led  to  visits 
from  British  and  Dutch  farmera  and  hunters,  a  few  of  whom 
settled  in  the  country,  which  thus  became  in  some  sense  a 
dependency  of  the  Cape. 

In  1867  the  islands  along  the  coast  north  and  south  of  Angra 
Fequena,  on  which  were  valuable  guano  deposits,  were  annexed 
to  Great  Briton.  At  this  time  a  small  trade  between  the  natives 
and  the  outside  world  was  developed  at  Angra  Fequena,  the 
merchants  .engaged  in  U  being  British  and  German.  The  political 
influence  of  the  Cape  spread  meantime  northward  to  the  land  of 
the  Herero  (Damara).  The  Herero  had  been  subjugated  by 
Jonker  Afiik^der,  a  son  of  Christian  Afrikander,  who  followed 
the  early  footsteps  of  his  sire  and  had  renotmced  Christianity, 
but  in  iSlSs  they  had  recovered  their  independence.  The 
Rhenish  missionaries  appealed  (1868)  to  the  British  government 
for  protection,  and.  asked  for  the  annexation  of  the  country. 
This  request,  although  smelted  by  the  Fnusian  government, 


was  refused.  In  1876,  however,  a  special  commissioner  (W. 
Coates  Pa^ave)  was  sent  by  the  Cape  government "  to  the  tribes 
north  of  the  Orange  river."  The  commissioner  concluded  treaties 
with  the  Kamaqua  and  Damara  which  fixed  the  limits  of  the 
territories  of  the  two  races  ind  placed  the  wht^  country  now 
forming  German  South- West  Africa  within  the  sphere  of  British 
influence.  In  the  central  part  of  Damaraland  an  area  of  some 
35,000  sq.  m.  was  marked  out  as  a  British  reservation.  The 
instrument  by  which  this  arrangement  was  made  was  known 
as  the  treaty  of  Okahandya.  Neither  it  nor  the  treaty  relating 
to  Great  Namaqualand  was  ratified  by  the  British  government, 
but  at  the  request  of  Sir  Bartle  Frere,  then  hi^  ounmissioner 
for  South  Africa,  W^fish  Bay  (the  best  luibour  etong  the  coast) 
was  in  1S78  annexed  to  Great  Britain. 

In  1880  ^hting  between  the  Namaqua,  who  were  led  by 
Jan  Afrikander,  son  of  Jonker  and  grandson  of  Christian 
Afrikander,  and  the  Damara  brokeout  afresh,  and  was  Otrmam 
not  ended  until  the  establishment  of  European  rule.  In  ml* 
1883  F.  A.  E.  Lttderitz  (i834-i886),aBremenmerchant,  —'^ 
with  the  approval  of  Prince  Bismarck,  established  a 
trading  station  at  Angra  Fequena.  This  step  led  to  the  annexa- 
tion of  the  whole  country  to  Germany  (see  Africa,  §  5) 
with  the  exception  of  Walfish  Bay  and  the  islands  actxially 
British  ttsaiXxay.  On  the  estaUishment  of  Gemoan  rule  Jonker 
Afrikander's  old  headquarters  were  made  the  seat  of  administra- 
tion and  renamed  Windhoek.  The  Hottentots,  under  a  chieftain 
named  Hendrik  Witboi,  offered  a  determined  opposition  to  the 
Germans,  but  after  a  protracted  war  peace  was  concluded  in  1 894 
and  Hendrik  became  the  ally  of  tbe  Germans.  Thereafter, 
notwithstanding  various  local  risings,  the  country  enjoyed  a 
measure  of  prosperity,  although,  largely  9,wing  to  economic 
conditions,  its  development  was  very  slow. 

In  October  1903  the  Bondelzvmrts,  who  occupy  the  district 
immediately  north  of  the  Orange  river,  ros^  in  revolt.  This  act 
was  the  beginning  of  a  struggle  between  the  Germans  lurtn 
and  the  natives  which  lasted  over  four  years,  and  cost 
Germany  the  lives  of  some  5000  soldiors  and  settlers, 
and  entailed  an  expenditure  of  £15,000,000.-  Abuses  committed 
by  white  traders,  the  brutal  methods  of  certain  officials  and  %ht 
occupation  of  tribal  lands  were  among  the  causes  of  the  war, 
but  impatience  of  white  rule  was  believed  to  be  the  chief  reason 
for  the  revolt  of  the  Herero,  the  moat  formidable  of  the  opponents 
of  the  Germans.  The  Herero  had  accepted  the  German  pro- 
tectorate by  treaty — without  fully  comprehending  that  to  which 
they  had  agreed.  To  crush  the  Bondelzwarts,  an  object  attained 
by  January  1904,  the  governor,  Colonel  Theodbr  Leutwein,  had 
denuded  Damaraland  of  troops,  and  advantage  was  taken  of  this 
fact  by  the  Herero  to  begin  a  long-planned  and  well-prepared 
iBvolt.  On  the  12th  of  January  1904  most  of  the  Gorman 
farmers  in  Damaraland  were  attained,  and  settlers  and  their 
families  murdered  and  tJie  farms  devastated.  Reinforcements 
were  sent  fromi  Germany,  afid  in  June  General  von  Trotha 
arrived  and  took  command  of  the  troops.  On  the  i  xth  of  August 
von  Trotha  attacked  the  Herero  in  their  stronghold,  the  Water- 
berg,  about  200  m.  N.  of  Windhoek,  and  infficted  upon  them 
a  severe  defeat.  The  main  body  of  the  enemy  escaped,  however, 
from  the  encircling  columns  of  the  Germans,  and  thereafter 
the  Herero,  who  were  under  the  leadership  of  Samuel  Maherero, 
maintained  a  guerrilla  warfare,  rendering  the  whole  countryside 
unsafe.  Hie  Germans  foimd  pursuit  almost  hopeless,  being 
crippled  by  the  lack  of  water  and  the  absence  of  means  of  trans- 
port. To  add  to  theirtroubles  a  Hererobastard  named  Morenga, 
with  a  fdlowing  of  Hottentots,  had,  in  July,  recommenced 
hostilities  in  the  south.  On  the  and  of  October  1904  von  Trotha, 
exasperated  at  his  want  of  success  in  crushing  the  enemy,  issued 
a  proclamation  in  which  he  said:  "  Within  the  German  frontier 
every  Herero  with  or  without  a  rifle,  with  or  without  cattle, 
win  be  shot.  I  will  not  take  over  any  mere  women  and  children. 
But  I  will  eidier  drive  them  back  to  your  people  or  have  them 
fired  on."  In  a  later  order  von  Trotha  inttructed  his  soldiers 
not  to  fiore  into,  but  to  fire  over  the  heads  of  the  women  and 
children,  and  Prince  Btilow  (vdered  the  general  to  repeal  the 
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whole  proclamation.  WhoMver  they  had  the  chknce,  luyvKVer; 
the  Gennaiia  hunted  down  the  Hcrero;  and  tbottsands  perished 
in  the  Omaheke  desert,  across  which  numben  suixeeded  in 
paasmg  to  British  territray  near  XgsmL 

On  the  day  following  the  iiBue  o£  von  Trotha's  proclamation 
to  the  Heceni,  i.e.  on  tbe  3rd  of  October  1904*  Haidrik  Witbol 
sent  a  farmal  deciamtion  o£  war  to  die-Geimaiu.  Ibndrik^had 
helped  to  sui^ireas  tint  Bondcizvarts  rising,  and  had  received  a 
German  decoratioa  ior  liia  servioes,  and  ids  hostility  is  said  to 
have  been,  kindled  by  the  supersession  of  Coloael  Leutweini  for 
wluHD  be  entertained  a  great  admiration.  The  Witbois  were 
joined  by  other  Hottentot  tribes,  and  their  first  act  was  to 
murder  some  sixty  German  settlers  in  the  Gibeon  district.  Both 
British  and  Boer  farmers  were  spared — the  Hottentots  in  this 
matter  following  the  example  of  the  Hereto.  In  November, 
consider^)le  reinforcements  having  oome  from  Germany,  the 
Witbois  were  attacked,  and  Hoidiik's  headquarters,  Reitmont, 
oqitured.  Another  defeat  was  inflicted  on  Hendrik  in  January 
igos,  but,  Ift'^kini  w]r"'n"«'tyw>  and  watw,  the  Germans  could  not 
fdlow  up  their  victcffy.  As  in  Damai&buid,  the  warfare  in 
Namaqual^nowassuiacdaguemllachanctier,andtheGermans 
found  it  almost  ioqxMsible  to  meet  tbdr elusive  enemy,  wbilesmall 
detachments  were  often  surprised  and  sometimes  annihilated. 
In  May  1905  von  Trotba  tried  the  effect  on  the  Hottentots  of 
another  of  his  proclamations.  He  invited  them  to  surrender, 
adding  that  in  the  contrary  event  all  rebels  would  be  exterminated . 
A  price  was  at  the  same  time  put  on  the  heads  of  Hendrik  Witboi 
and  other  chiefs.  This  proclamation  was  unheeded  the 
Ifottentots,  who  were  in  fact  co&tiiiuing  the  war  with  rifles  and 
ammunition  seized  from  the  Germans,  and  repleirishing  their 
stock  with  cattle  taken  from  the  same  sotuoe.  £a  the  north, 
howew,  Samuel  ACahereco  iud  fled  to  British  tenitory, 
and  the  resistance  al  the  Heiero  was  b^jnning  to  collapse. 
Concentration  camps  were  established  in  which  some  thousands 
of  Herero  women  and  children  were  cared  for.  Meanwhile,  the 
administration  of  von  Trotha,  who  had  assumed  the  governorship 
as  well  as  the  command  of  the  troops,  was  severely  criticized  by 
the  civilian  population,  and  the  non-success  of  the  <^rations 
against  the  Hottentots  provoked  strong  military  criticism. 
In  August  1905  Colonel  (afterwards  General)  Leutwein,  who 
had  returned  to  Germaay,  fonnally  roigncd  the  governorship 
ct  the  protectorate,  and  ^er^  von  liiHleepmt,  late  Gemiaa 
consul-general  at  Cape  Town,  was  nominated  as  Us  successor. 
Von  Trotha,  who  had  publicly  criticized  Prince  Billow's  order 
to  repeal  the  Herero  proclamation,  was  superseded.  He  had 
in  the  summer  of  1905  instituted  a  aeries  of  "drives  "  against 
the  Witboi,  with  no  particular  results.  Hendrik  always  evdded 
the  columns  and  frequently  attacked  them  in  the  rear. 

In  November  X905  von  Lindequist  arrived  at  Windhoek. 
The  new  governor  issued  a  general  amnesty  to  the  Her»o,  and 
set  aside  twd  large,  reserves  for  those  who  surrendered.  His 
condliatory  policy  Was  in  the  end  successful,  and  the  Ovampo, 
who  threatened  to  give  trouble,  were  k^t  in  hand.  The  task 
of  pacifying  Bamaxslond  was  continued  throui^out  1906,  -and 
by  thedoseoftbatyearabout  16,000  Herero  had  been  estaUiihed 
in  the  reserves.  SraiesaoahsdBOUgfatrtfugei&BiitlshterTitcHy, 
while  the  number  who  had  perished  may  be  estimated  at  between 
2o,ooo  and  30,000. 

Lk  Namaquidand  von  Lindequist  found  an  enemy  still  unbroken. 
On  the  3rd  of  November,  however,  Hendrik  Wftboi  died,  aged 

seventy^five,  and  his  son  and  successor  Samud  Isaac 
JhiMotM  ^^^^  shortly  afterwards  surrendered,  and  the 
amUmO.    b'>stility  of  the  tribe  ceased.   Morenga  now  became 

the  chief  oi  the  rebel  Hottentots,  and  "  drives  "  against 
him  were  organized.  Early  in  May  1906  an  encounter  between 
Morenga  and  a  German  columd  was  fi»ight  dose  to  the  British 
frontier  of  the  Bechuanaland  protectorate.  Mwenga  fled,  was 
pursued  across  the  fzontier,  and  wounded,  but  esc&ped.  On 
the  x6th  <tf  May  he  was  found  hiding  by  British  patrols  and 
interned.  Other  Hottentot  chi^  continued  the  conflict,  greatly 
aided  by  the  immense  difficuhy  the  Gomans  had  hi  transporting 
supplies;  to  remedy  which  defect  the  building  of  a  railipray 
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from  Laderitz  Bay  to  Kubub  was  begun  early  in  igc6:'  A  camel 
transport  corps  was  also  organized,  and  Boer  auxiliaries  engaged. ; 
Throughout  the  later  half  of  1906  the  Hottentots  maintained 
the  struggle,  the  Karas  mountains  forming  a  strongboki  from 
which  their  dislodgment  was  extremdy  difficult.  Many  of  tfadr 
Leaders  and  numbers  of  the  tribesmen  had  a  considerate  strain 
of  white  (chiefly  Dutch)  blood  and  were  fairiy  educated  men, 
with  a  kmiwledge  not  only  o$  native,  but  ExtKptaii  vays;  facta 
which  hdped  to  nuke  them  fonuid^le  oppiments.  Gradually 
the  resistance  of  the  Hottoktots  was  overoDme,  and  in  December 
1906  the  BonddzwartsagSinsiaTeridaed.  Other  tribes  continued 
the  &ght  for  months  longer,  but  by  March  1907  it  was  found 
possible  to  reduce  the  troc^  in  the  protectorate  to  about  5000 
men.  At  the  hei^  of  the  campaign  the  Germans  had  19,000 
men  in  the  fidd. 

In  August  1907  renewed  alarm  was  created  by  the  escape  of 
Morenga  from  British  territory.  The  Oqw  government  ^  regarding 
the  chief  as  a  political  rdngee,  had  refined  to  extradite  him  and 
he  had  berai  assigned  a  residence  near  Ufrington.  This  place  he 
left  early  in  August  and,  dudin(p  the  frontier  gnuds,  re-entered 
,  Qenoan  tetritmy.  In  S^tember,  however,  he  was  again  on 
^  the  British  aide  of  the  border.  Meantime  a  force  of  the  Cape 
Mounted  FoUce  under  Major  F.  A.  H.  EBott  had  been  ozgftnized 
to  effect  his  arrest.  Smumoned  ito  surrender,  Morenga  fled  into 
.  the  Kalahari  Desert.  Ehott's  force  of  sixty  i&en  pui'sued  him 
through  a  waterless  country,  covering  80  m.  in  34  hoUrs.  When 
overtaken  (S^ember  list),  Morenga,  with  ten  followers,  was 
holding  a  kopje  and  fired  on  the  advanring  troops.  After  a 
sharp  engagement  the  diief  and  five  of  his  men  were  killed,  the 
British  casualties  being  one  killed  and  one  wounded.  The  death 
fd  Morenga  removed  a  serious  obstade  to  the  complete  padfica- 
tion  of  the  protectorate.  Mflitaxyopotitions  continued,  however, 
during  1908.  Hezr  von  Lindequist,  bcSng  recaUed  to  Berlin  to 
become  unda^^ecretary  in  the  o^nial  office,  was  succeeded  as 
governor  (May  1907)  by  Herv  von  Sdiudunann.  In  1908  steps 
were  taken  to  sstabhsh  German  authority  in  the  Caprivi  enclave, 
which  up  to  that  rime  had  been  neglected  by  the  colonial 
authorities. 

The  discovery  of  diamonds  in  the  Lttderitz  Bay  district  in 
July  1908  caused  a  rush  of  treasure-seekers.   The  diamonds 
were  found  mostly  on  the  surface  in  a  sandy  soil  and 
were  of  small  size.   The  stones  resemble  Bra^lian 
diamonds.   By  the  end  of  the  year  Un  total  yidd  was  aiMmoa^ 
over  39,000  carats.   Oneof  the  difficulties  eUcountered 
in  devidoping  the  field  was  the  great  scardty  of  fresh  Water. 
During  1909  various  companies  were  formed  to  exploit'  the 
diamondilerous  area.   The  first  considerable  packet  of  diamonds 
from  the  cokm^  reached  Germany  in  April  1909.   The  output  for 
the  year  was  valued  at  over  £i,oOo,ooo. 

Authorities. — Kari  "Dave^,  Deulsch-SHdwestaSrika  (Berlin,  1903): 
W.  KUiz,  Deutsch-34dafrika  .  . .  (Berlin,  1009}:  T.  Leutwein,  Etf 
Jahre  Goitvemeur  in  Deutsck-SHdviestafrika  (Berlin,  1908),  an 
authoritative  work,  lajgely  historical;  P.  Rohrbach,  Deutsche 
Kt^omakoirischajt,  Band  l :  SUdmeslafrika  (Berlin,  1907),  a  compre- 
hen^ve  economic  study;  I.  Irie,  DieHerero,  ein  Beiirag  aur  Lattdes-, 
V(^ks-  und  2£issumskund4  (pQtersloh,  1906),  a  valuable  summary  of 
information  concerning  Damaraland;  Major  K.  Schwabe,  Tm 
deutschen  Diar^ntenlande  (Berlin,  1909);  T.  Rehbock,  DeuUch- 
Sudwestafrika,  seiiu  wirtschaftliche  Erscklitssimg  unier  hesonderer 
Bericksichiigimg  def  Nutzbaimachung  des  Wassi^fs  (Berlio,  1898); 
C.  von  Frangois,  Deutsch-Sildvffstafrtktf' :  Geschi$kte  der  Kolonisation 
bis  zumAusbntch  des  KriegesmUWubooi,  April  i8q3  (Berlin,  1899),  a 
history  of  the  protectorate  up  to  1893;  H.  Schintz,  Deutsch-SMwest' 
afrika,  Forschui^sfaKn  dmrck  die  deutsekeu  ScJhu<f{<frt0t«  Gross-Nams 
und  Hereroland,  nach  dem  Kmene,  Btc.,  1884-1887  (CHdenburg,  N.n. 
[1891]^;  H.  von  Francois,  Noma  una  Damara  (Magdeburg,  n.d. 
[1806]).  Sec  also  for  Etimology,  "  Die  Eingeborenen  Deutsch- 
SQawestafrikas  nach  Geschichte,  Charakter,  Sitten,  Gcbr&uchen 
und  Sprachen,"  in  MiUeiltutgen  des  Seminan-  fUr  orientaHscke 
Sprachen  (Berlin  and  Stuttsartjfor  1890  and  1900;  aad  G.  W.  Stow, 
The  Ifative  Kaces  of  South  Afrtca  (London,  1905) ;  ch.  xvii.  contains 
an  acrount  of  the  Afrikander  family.  Tor  geology  consult  A,  Schenk, 
"Die  geologfsche.Entwiddune  Stldafrikas  (mit  Karte),"  PeUrm. 
Mitt.  (1888);  Stromer  von  Reicbenbach,  Die  Ge<degie  der  ieutscheh 
SchuUgebiete  in  Afrika  (Munich  and  Leipsigt  1696).  Of  early  boaks 
of  travel  the  most  valuable  are;  F.  Galton,  Tropical  South  Africa 
*  (1853;  new  ed.'  1S89);  Charles  J.  Andersaon,  Lake  Ngami  (1856). 
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The  OkcMiniO  River  (1861)  and  Notes  of  TtomI  (iSyv).  See  also 
Sir  J.  £.  Alexander,  An  E^peditton  of  Discovery  into  the  Interior  of 
Africa  (London,  1838).  Reports  on  the  German  colonies  are  put>- 
lisbed  by  the  British  forden  office.  The  Kriegakarte  son  DeiUsch- 
50ABMft^vjbaffterltn*l9O4J,miuiiedieetsoaaBcaleof  I  :  800,000, 
wiU  be  found  useful  (F.  R.  C.) 

OBRMANTOWN,  a  residential  district  and  fwrner  suburb, 
now  the  Twenty-second  Ward,  of  Pfailadelphia,  P«msylvania, 
U.S.A.,  on  Wisaahickon  Creek,  in  the  N.  part  of  the  dty.  It  is 
served  by  the  Pennsylvania  and  the  Philadelphia  &  Reading 
railways.  There  are  many  old  colonial  hoiises  and  handsome 
modem  residences  along  Main  Street  (the  old  Ciermantown 
Road  or  Avenue).  Prominent  among  the  historic  houses  is 
Cliveden,  or  the  "  Chew  £k>use,"  built  about  1761  by  Benjamin 
Chew  (1733-1810),  who  was  chief-justice  of  Pennsylvania  in 
1774-1777  and  was  inquisoned  as  a  Loyalist  in  1777,  and  whose 
home  during  the  battle  of  Germantown  (see  bdow)  was  occupied 
by  British  troops.  The  wdl-pxeserved  Morris  House  (1773)  was 
the  headquarters  of  General  Howe  at  the  dose  of  the  battle, 
and  in  1793,  when  Germantown,  owing  to  the  yellow  fever  in 
Philadelphia,  was  the  temporary  capital  of  the  United  States, 
it  was  occupied  by  President  Washington.  Three  doors  above 
stood  until  2904  the  Asfamead  House,  used  for  a  time  by  Count 
Nicholas  Lewis  Zinzendorf  and  his  dau^ters  for  their  Moravian 
school,  which  was  removed  to  Bethlehem.  In  the  same  street, 
oppo^te  Indian  Queen  Lane,  is  the  old  Wister  Mansion,  built 
as  a  country-seat  in  1744  and  occupied  by  British  officers  during 
the  War  of  Independence.  In  another  old  house  (now  Nos. 
537^5377),  John  Fanning  Watson  (1779-1860),  the  annalist  of 
Philadelphia,  did  most  of  his  litmxy  work.  Just  outside  the 
ward  limits,  in  what  has  since  become  a  part  of  Fairmont  Park, 
is  the  house  in  which  David  Rittenhouse,  the  astronomer,  was 
bom;  it  stands  on  Monoshore  Creek  or  Paper  Mill  Run,  in  what 
was  long  called  Roxborough  (now  the  21st  ward  of  Philadelphia). 
In  this  vicinity  the  first  paper  mill  in  America  was  erected  in 
1690  by  a  company  of  which  WUliam  Rittenhouse,  David's 
great-grandfather,  was  the  leading  member.  The  King  of  Prussia 
Inn,  built  about  1740,  and  the  Mermaid  Hotel,  as  old  or  older, 
are  interesting  survivals  of  the  inns  and  tavems  of  old  German- 
town.  The  (jermantown  Academy  was  built  in  1760,  and  after 
the  battle  of  (jennantowu  was  used  by  the  British  as  a  hospital. 
In  (Sermantown  axe  also  a  Ftknda'  (orthodox)  school,  a  Friends' 
free  library,  and  the  (Sexmantown  brandi  of  the  Philadelphia 
public  library.  The  first  school  in  Germantown  was  established 
about  1701,  and  for  the  first  eighteen  years  was  under  the  master- 
ship of  Francis  Daniel  Pastorius(i65i-i7i9),theleaderin  founding 
the  town,  who  lived  in  a  house  that  stood  on  thesiteof  the  present 
First  Methodist  Episcopal  church,  High  Street  and  Main  Street. 
He  compiled  a  primer  which  was  the  first  school  book  produced 
in  the  state;  with  three  others  he  drafted  and  signed  in  168S 
what  seems  to  have  been  the  first  public  protest  made  in  America 
against  slavery;  and  he  is  celebrated  in  Whittier's  PettTtsylvania 
Pilgrim.  Later  the  same  school  passed  to  Christopher  Dock 
(d.  1771),  who  in  1770  published  an  essay  on  teaching  (written 
in  r75o),  which  is  said  to  have  been  the  first  book  on  pedago^ 
published  in  America.  Hie  first  Bible  printed  in  America  in 
any  European  language  was  published  in  Germantown  in  1743 
by  Christopher  Sauer  (d.  1758),  a  preacher  of  the  German 
Baptist  Brethren,  who  in  1739  establi^ed  Germantown's  first 
newspaper,  The  High  German  Pennsylvania  Historian,  or  Collec- 
tion of  Important  News  from  the  Kingdom  of  Nature  and  of  the 
Church.  His  grandsons  are  said  to  have  cast  about  1772  the 
first  American  printing  type.  The  Friends  were  the  first  sect  to 
erectameeting-houseof theirown  (about  1693).  ,  TheMennonites 
built  a  log  meeting-houte  in  1709,  and  their  present  stone  church 
was  built  in  1770.  The  town  ball  of  Germantown  was  used  as 
a  ho^ital  during  the  last  three  yearsof  the  Civfl  War.  In  Market 
Square  a  soldiers'  monumait  was  erected  in  1883.  The  Site  and 
Relic  Society  of  (jermantown  maintains  a  museum  of  relics. 
Many  of  the  early  settlers  were  linen  weavers,  and  Germantown 
still  manufactures  textiles,  knit  goods  and  yams. 

Germantown  was  founded  in  October  1683  by  thirteen  families 
from  Crefeld,  Ckrmany,  under  the  leadership  of  Francis  Daniel 


Pastorius.  The  township,  as  originally  laid  out,  contained 
four  distinct  villages  known  as  Germantown,  Cresheim,  Sommer- 
housen  and  Crefield.  Cresheim  was  later  known  as  Mount 
Airy,  and  Sommerhousen  and  Crefield  became  known  as  Chestnut 
HUL  The  borough  of  Germantown  was  ino^porated  in  1689. 
For  many  years  it  was  a  straggling  village  «tending  about  2  m. 
along  Main  Street.  Its  growth  was  more  rapid  from  the  middle 
of  the  i8th  century.  In  1789  a  motion  for  the  permanent 
location  of  the  national  capital  at  Germantown  was  carried 
in  the  Senate,  and  the  same  measure  passed  the  House,  amended 
only  with  respect  to  the  temporary  government  of  the  ceded 
district;  but  the  Senate  killed  the  bill  by  voting  to  postpone 
further  consideration  of  it  until  the  next  sesBon.  Germantown 
was  annexed  to  Philadelphia  in  1854. 

Battle  of  Germantown. — This  famous  encoimter  in  the  American 
War  of  Initependoice  was  fought  on  the  4tfa  of  October  1777. 
After  the  battle  of  Brandywine  {q.v,)  and  the  occupaticai  of 
Philadelphia,  the  British  force  commanded  by  Sir  W.  Howe 
encamped  at  (Germantown,  where  Washingttm  determined 
to  attack  them.  The  Americans  advanced  by  two  roads.  General 
Sullivan  leading  the  column  on  the  right  and  General  Greene 
that  on  the  left.  Washington  himself  accompanied  SuUivan, 
with  whom  were  Stirling  (an  officer  who  claimed  to  be  earl  of 
that  name)  and  Anthony  Wayne.  The  right  at  first  met  with 
success,  driving  the  Briti^  advanced  troops  back  on  the  main 
body  near  the  C^ew  House.  Colonel  Mu8grave,of  the4oth  Foot, 
threw  a  portiim  of  his  regimoit  into  this  hiMise,  and  CGraeral 
Agnew  came  up  with  his  cmnmaad.  The  Amexicans  under 
Stilling  attempted  to  dislodge  Musgrave,  thus  losing  time  and 
alarming  part  of  Sullivan's  advance  who  had  pushed  farther 
fdward  in  the  fog.  Genoa!  Cheene  on  the  left  was  even  less 
fortunate.  Meeting  with  tmexpected  oi^sirion  at  the  first 
point  of  attack  his  tro(q>s  were  thrown  into  confusion  and 
compelled  to  retreat.  One  of  his  brigades  extended  itself  to 
the  right  wing,  and  by  opening  fire  on  the  Chew  House  caused 
Wayne  to  retreat,  and  presently  both  of  the  American  columns 
retired  rapidly  in  the  direction  of  their  camp.  The  surprise 
had  failed,  with  the  loss  to  Washington's  army  of  673  men  as 
against  500  on  the  side  of  the  British.  The  Britisli  (Seneial 
Agnew  and  thfe  American  General  Nash  were  both  mortally 
wounded.  In  December  Washington  went  into  winter  quartets 
at  Valley  Forge,  40m.  west  of  Philadelphia.  The  British  wintered 
in  and  around  the  dty. 

See  N.  H.  Keyser, "  Old  Historic  Gennantown,"  itttheiVoewiimff 
and  Addresses  of  the  PennsylvaniorCerman  Society  (Lancaster, 
1906) ;  S.  W.  Pennypacker,  The  Settlement  of  Germantown,  Pennsyl- 
vania, and  the  Beginning  of  German  Emi^ation  to  North  Amenca 
(Philadelphia,  1699),  and  S.  F.  Hotchldn,  Ancient  and  Modem 
Germantown,  Mount  Airy  and  Chestnut  Hill  (Philadelphia,  1889). 

OERMANT  (Cxer.  DeutsclUand),oT,  moreproperiy,THxGERiEAN 
Eupnus  (Deutsckes  Reidt),  a  country  of  central  Europe.  The 
territories  occuined  by  peo^ea  of  distinctively  Teutonic  race 
and  language  are  awunonly  deagnated  as  German,  and  in  this 
sense  may  be  taken  to  indude,  besdes  Germany  j^npa  (the 
subject  of  the  {Keaoit  article),  the  German-^teakjng  sections  of 
Austria,  Switzerland  and  Holland.  But  (Germany,  or  the 
German  empire,  as  it  is  now  understood,  was  formed  in  i87r 
by  virtue  of  treaties  between  the  North  Carman  Confederation 
and  the  South  German  states,  and  by  the  acquisition,  in  the 
peace  of  Frankfort  (May  10,  1871),  of  Alsace-Lorraine,  and 
embraces  all  the  coimtries  of  the  former  German  Confederation, 
with  the  exception  of  Austria,  Luxemburg,  Umburg  and  Liech- 
tenstein. The  sole  addition  to  the  empire  proper  since  that 
date  is  the  island  of  Heligdand,  ceded  by  Great  Britain  in  1890, 
but  Germany  has  acquired  extcoiaive  colonies  in  Africa  and  the 
Padfic  (see  below,  Cdonies). 

The  (xoman  enpixe  extends  bom  47°  16'  to  55°  53'  N.,  and 
from  5°  52'  to  32^  5a'  £.  Tlie  eastern  [Hovinces  project  so  far 
that  the  extent  of  (jerman  territory  is  much  greater  from  south- 
west to  north-east  than  in  any  other  direction.  'Hlsit  is  8x5  m. 
from  Metz,  whereas  Hadersleben,  in  Schlcswig,  is  only  540  m. 
from  the  Lake  of  Constance,  The  actual  difference  in  time 
between  the  eastern  and  western  points  is  x  hour  and  8  minutes, 
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but  the  empire  observes  but  one  time — i  hour  £.  of  Greenwich. 
The  empuce  is  bounded  on  the  S.£.  and  S.  by  Austria  and  Switzer- 
land (fw  X659  ql),  on  the  S.W.  by  France  (24a  m.),  on  the  W. 
by  Luzembu^,  Bdgium  and  HcUand  (together  558  m.).  Tlie 
length  ot  German  coast  on  the  North  Sea  or  German  Ocean  is 
2Q3  m.,  and  on  the  Baltic  927  m.,  the  intervening  land  boundary 
on  the  north  of  Schleswig  being  only  47m.  The  eastern  boundary 
is  with  Russia  843  m.  The  total  loigth  of  the  frontiers  is  thus 
4569  m.  The  area,  induding  rivers  and  lakes  but  not  the  haffs 
or  lagoons  on  the  Baltic  coast,  is  208,830  sq.  m.,  and  the  popula- 
tion (1905)  60,641,278.  In  respect  of  its  area,  the  German 
enqnre  occupied  in  1909  the  third  place  among  £un^>ean 
a>untries,  and  in  pcnnt  of  peculation  the  second,  coming  in  point 
of  area  immediately  after  Russia  and  AostriarHungaiy,  and 
in  population  next  to  Russia. 

PcUfiad  Divisums. — ^Tbe  empire  is  composed  of  the  following 
twenty-six  states  and  dividons:  the  kingdoms  of  Prussia, 
Bavaria,  Saxony  and  WUrttemberg;  the  grand-duchies  of 
Baden,  Hesse,  Mecklenburg-Schwerin,  Mecklenburg-Strelitz, 
Old^burg  and  Saxe-Womar;  the  duchies  of  Anhalt,  Brunswick, 
Saxfr-Altenburg,  Saxe>Coburg-Gotha  and  Saxe-Meiningen;  the 
principalities  of  Lippe-Detmold,  Reuss-Greiz,  Reuss-Schleiz, 
Schaumburg-Iippe,  Schwarzbiug-Rudolstadt,  Schwarzburg- 
Sondershausen  and  Waldeck-Pyrmont;  the  free  towns  of 
Brema,  Hambuzg  and  Lflbeck,  and  the  imperial  territory  of 
Alsace-Lorraine. 

Besides  these  pcditical  divisioios  there  are  certain  parts  of 
Germany  whidi,  not  conterminous  with  political  boundaries, 
retain  appellations  derived  either  from  former  tribal  settlements 
or  from  divisions  of  the  old  Holy  Roman  Empire.  These  are 
Franconia  (Franken),  which  embraces  the  districts  of  Bamberg, 
Schweinfurt  and  Wilrzburg  on  the  upper  Main;  Swabia  (Schwa- 
ben),  in  which  is  included  Wtirttemberg,  parts  of  Bavaria  and 
Baden  and  HohenzoUem;  the  Palatinate  (Pfalz),  embracing 
Bavaria  west  of  the  Rhine  and  the  contiguous  portion  of  Baden; 
Rhin^and,  applied  to  Rhenish  Prussia,  Nassau,  Hesse-Darmstadt 
and  parts  of  Bavaiia  and  Bad^;  Vogtland,^  the  mountainous 
country  lying  in  the  south-west  comer  of  the  kingdom  of  Saxony; 
Lusatia  (Lauatz),  the  eastern  prataon  of  the  kingdom  of  Sax<Hiy 
and  the  adjacrat  pcntion  of  Prussia  watered  by  the  upper  Spree; 
Thuringia  (Thttihigui),  the  oountiy  tying  south  the  Hars 
Mountains  and  including  the  Saxon  duchies;  East  Friesland 
(Ost  Friesland),  the  country  lying  between  the  lower  course  of 
the  Weser  and  the  Ems,  and  Westphalia  (Westfalen),  the  fertile 
plain  lying  north  and  west  of  the  Harz  Mountains  and  extending 
to  the  North  Sea  and  the  Dutch  frontier. 

Coast  and  Islands. — The  length  of  the  coast-line  is  considerably 
less  than  the  third  part  of  the  whole  frontier.  The  coasts  are 
shallow,  and  deficient  in  natural  ports,  except  on  the  east  of 
Sdileswig-Holstein,  where  wide  bays  encroach  upon  the  land, 
giving  access  to  the  largest  vessels,  so  that  the  great  naval 
harbour  could  be  constructed  at  Kiel.  With  the  exception 
those  on  the  east  coast  of  Schleswig-Holstem,  all  the  important 
trading  poets  oi  Germany  are  river  ports,  such  as  Emdai,Bremen« 
Hamburg,  Lttbeck,  Stettin,  Danug,  XOnigsberg,  MemeL  A 
great  difference,  however,  is  to  be  remarked  between  the  coasts 
of  the  North  and  those  of  the  Baltic.  On  the  former,  where 
the  sea  has  broken  up  the  ranges  of  dunes  formed  in  bygone 
times,  and  divided  them  into  separate  islands,  the  mainland 
has  to  be  protected  by  massive  dikes,  while  the  Frisian  Islands 
are  being  gradually  washed  away  by  the  waters.  On  the  coast  of 
East  Friesland  there  are  now  only  seven  of  these  islands,  of 
which  Nordemey  is  best  known,  while  at  the  North  Frisian 
Islands,  on  the  western  coast  of  Schleswig,  Sylt  is  the  most 
consid^nble.  Besides  the  ordinary  waste  the  sh(»es,  there 
have  beoi  extensive  inundations  by  the  sea  within  the  historic 
period,  the  gulf  of  the  Dollact  having  been  so  caused  in  the  year 
1276.  Sands  siuround  the  whde  coast  of  the  North  Sea  to  such 
an  extent  that  the  entrance  to  the  ports  is  not  practicable 
without  the  aid  <rf  pilots.   Heligoland  is  a  rocky  island,  but  it 

*  i.e.  the  territory  once  under  the  jurisdiction  of  an  imperial  Vogt 
or  adoocatus  (see  Advocatb). 


also  has  been  conaderably  reduced  by  the  sea.  The  tides  rise 
to  the  height  of  13  or  13  ft  in  the  Jade  Bay  and  at  Bremerhaven, 
and  6  or  7  ft.  at  Hamburg.  The  coast  of  the  Baltic,  on  the  other 
hand,  posaesBes  few  idands,  the  chief  being  Alsen  and  Fehmam 
off  the  coast  of  ScUeswig-Hcdstein,  and  ROgen  off  Pomerania. 
It  has  no  extensive  sands,  though  on  the  whole  very  flat.  The 
Baltic  has  no  perc^tible  tides;  and  a  great  part  of  its  coast-line 
is  in  winter  covered  with  ice,  which  also  so  blocks  up  the  harbours 
that  navigation  is  interrupted  for  several  months  every  year. 
Its  kaffs  fronting  the  mouths  of  the  large  rivers  must  be  r^rded 
as  lagoons  or  extensions  of  the  river  beds,  not  as  bays.  The 
Pommersche  or  Oder  Haff  is  separated  from  the  sea  by  two 
islands,  so  that  the  river  flows  out  by  three  mouths,  the  middle 
one  (Swine)  being  the  most  considerable.  The  Frische  Haff 
is  formed  by  the  Nogat,  a  bruich  at  the  Vistula,  and  by  the 
Pregd,  and  communicates  with  the  sea  by  means  erf  the  FiUauer 
Tief.  The  Kurische  Haff  receives  the  Memel,  called  Niemenin 
Russia,  and  has  its  outlet  in  the  extreme  north  at  Memd.  Long 
narrow  alluvial  strips  called  Nehrui^en,  lie  betwew  the  last 
two  haffs  and  the  Baltic.  The  Baltic  coast  is  further  marked 
by  large  indentations,  the  Gulf  of  Ltlbeck,  that  of  Pomerania, 
east  of  RUgen,  and  the  semicircular  Bay  of  Danag  between 
the  promontories  of  Rixhoft  and  Brilsterort.  The  German 
coasts  are  well  provided  with  lighthouses. 

Surface. — In  respect  of  [thyacal  structure  Germany  b  dinded  into 
two  entirely  distinct  portions,  which  bear  to  one  another  a  ratio 
of  about  3  to  ^  The  northern  and  larger  part  may  be  described  as 
a  uniform  plam.  South  and  central  oermany,  on  the  other  hand, 
is  very  much  diversified  in  scenery.  It  possesses  large  plateaus, 
such  as  that  of  Bavaria,  which  stretches  away  from  the  foot  of  the 
Alps,  fotUe  low  plains  like  that  intersected  by  the  Rhine,  mountain 
chains  and  isolated  groups  of  mountains,  comparatively  low  in 
height,  and  so  situated  as  not  seriously  to  interfere  with  communi- 
cation either  by  road  or  b^  railway. 

Bavaria  is  the  only  division  of  the  country  that  includes  within  it 
any  part  of  the  Alps,  the  Austro-Bavarian  frontier  running  along  the 
ridse  of  the  Northern  Tirolese  or  Bavarian  Alps.  The  Maumt^m 
loftiest  of  this  group,  the  Zugspitze  (57  m.  S.  of  \Z^^^ 

Munich),  is  9738  ft.  in  height,  being  the  hiehest  summit  ^ 
in  the  empire.  The  upper  German  plain  sloping  north-  ' 
wards  from  the  Bavarian  Alps  is  watered  by  the  Lech,  the  Isar  and 
the  Inn.  tributaries  of  the  Danube,  all  three  rising  beyond  the 
Limits  of  German  territory.  This  plain  is  separated  on  the  west 
from  the  Swiss  plain  by  the  Lake  of  Constance  (Bodensee,  1306  ft. 
above  sea-level),  and  on  the  east  from  the  undulating  grounds  of 
Austria  by  the  Inn.  The  average  height  of  the  plain  may^  be  esti- 
mated at  about  1800  ft.,  the  valley  of  the  Danube  on  its  north 
border  being  from  1540  ft.  (at  Uhn)  to  920  ft.  (at  I^ssau).  The 
plain  is  not  very  fertile.  In  the  upper  part  of  the  plain,  towards  the 
AJps,  there  are  several  lakes,  the  largest  being  the  Ammersee,  the 
Wttrmsee  or  Starnberger  See  and  the  Chiemsee.  Many  portions  of 
the  plain  are  covered  by  moors  and  swamps  of  large  extent,  called 
Moose.  The  left  or  northern  bank  of  the  Danube  uom  Re^ensburg 
downwards  presents  a  series  of  granitic  rocks  called  the  Bavarian 
Forest  (Bayriacher  Wald),  which  must  ber^ardedasabranchof  the 
Bohemian  Forest  (Bdhmer  Wald).  The  latter  is  a  rza^  of  wooded 
heights  on  the  frontier  of  Bavaria  and  Bohemia,  occupying  the  least 
known  and  least  frequented  r^ons  of  Germany.  The  summits  of 
the  Bayrischer  Wald  rise  to  the  height  of  about  4000  ft.,  and  those 
of  the  BOhmer  Wald  to  4800  ft.,  Arber  being  4873  ft.  The  valley  of 
the  Danube  above  R^nsbui^  is  flanked  by  plateaus  slomng  gently 
to  the  Danube,  but  precipitous  towards  the  valley  of  the  Neckar. 
The  centre  of  this  elevated  tract  is  the  Rauhe  Alb,  so  named  on 
account  of  the  harshness  of  the  climate.  The  plateau  continuii^ 
to  the  north-east  and  then  to  the  north,  under  the  name  of  the 
Franconian  Jura,  is  crossed^by  the  valley  of  the  winding  Altmtihl, 
and  extends  to  the  Main.  To  uie  west  extensive  undulating  grounds 
or  low  plateaus  occupy  the  area  between  the  Main  and  the  Neckar. 

The  south-western  corner  of  the  empire  contains  a  series  of  better 
defined  hill-ranges.  Beginning  with  the  Black  Forest  (Schwarzwald) , 
we  find  its  southern  heights  decline  to  the  valley  of  the  Rhine, 
above  Basel,  and  to  the  Jura.  The  summits  are  rounded  and  covered 
with  wood,  the  highest  being  the  Feldbeig  (10  m.  S.E.  of  Freiburg, 
4898  ft.).  Northwards  the  Black  Forest  passes  into  the  plateau  of 
the  Neckarbergland  (average  height,  1000  ft.).  The  heights  between 
the  lower  Neckar  and  the  Main  form  the  Odenwald  (about  1700  ft.) ; 
and  the  Spessart,  which  is  wat&«d  by  the  Main  on  three  sides,  is 
nothing  but  a  c<mtinuation  ol  the  Odenwald.  West  of  this  range  of 
hills  lies  the  valley  of  the  u^ier  Rhine,  extending  about  180  m. 
from  south  to  north,  and  with  a  width  of  only  30  to  25  m.  In  the 
upper  parts  the  Rhine  is  rapid,  and  therefore  navigable  with  diffi- 
culty; this  explains  why  the  towns  there  are  not  alone  the  banks  of 
the  river,  but  some  5  to  10  m.  oSi.  Bat  from  Spires  (Speyer)  town 
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succeeds  town  as  far  down  as  Dflsseldorf.  The  western  boundary 
of  this  valley  is  formed  in  the  first  instance  by  the  Vosges^  where 
nanite  summits  rise  from  under  the  surrounding:  red  Triassic  rocks 
^ulzer  Belchen,  4669  ft.).  To  the  south  the  range  is  not  con- 
tinuous with  the  Swiss  Juta,  the  valley  of  the  Rhine  being  connected 
here  with  the  Rhone  system  by  low  E;round  known  as  uie  Gate  of 
MOIhauseo.  The  crest  of  the  Vo^es  is  pretty  hi^h  and  unbroken, 
the  first  convenient  pass  being  near  Zabern,  which  is  followed  by  the 
railway  from  Strassburg  to  Paris.  On  the  northern  side  the  Vosges 
are  connected  with  the  Hardt  sandstone  plateau  (Kalmit,  2241  ft.), 
which  rises  abruptly  from  the  plain  of  the  Rhine.  The  mountains 
south  of  Mainz,  which  are  mostly  covered  by  vineyards,  are  lower, 
the  Donnersbetg,  however,  raising  its  head  to  3254  ft.  These  hills 
are  bordered  on  the  west  by  the  high  plain  of  Lorraine  and  the  coal- 
fields of  SaarbrQcken,'  the  former  being  traversed  by  the  river  Moeel, 
The  larger  part  of  Lorraine  belong?  to  France,  .but  the  German  jiart 
possesses  great  mineral  wealth  in  its  rich  layers  of  ironstone  (stderite) 
and  in  the  coal-fields  of  the  Saar.  The  tract  of  the  Hunsrtick, 
Taunus  and  Eifel  is  an  extended  plateau,  divided  into  separate 
secticMis  by  the  river  valleys.  Among  these  the  Rhine  valley  frran 
Bineen  to  Bonn,  and  that  of  the  Mosel  from  Trier  to  Coblenz,  are 
winding  gorges  excavated  by  the  rivers.  The  Eifel  ;)resents  a  sterile, 
thinly-peopKd  plateau,  covered  by  extensive  moors  in  several  places. 
It  passes  westwards  imperceptibly  into  the  Ardennes.  The  hills 
on  the  right  bank  of  the  Rhine  also  are  in  part  of  a  like  barren 
character,  without  wood;  the  Westerwald  (about  2000  ft.),  which 
separates  the  valleys  of  the  Sieg  and  Lahn,  is  particularly  so.  The 
northern  and  southern  limits  of  the  Niederrheinische  Gebirge  present 
a  striking  contrast  to  the  central  region.  In  the  south  the  declivities 
of  the  "^unus  (2890  ft.)  are  marled  by  the  occurrence  mineral 
springs,  as  at  Ems  on  the  Lahn,  Nauheim,  Homburg,  Soden,  Wies- 
baden, &c.,  and  by  the  vineyards  which  produce  the  best  Rhine  wines. 
To  the  north  of  this  system,  on  the  other  hand,  lies  the  great  coal 
basin  of  Westphalia,  the  lar|;e3t  in  Germany.  In  the  south  of  the 
hilly  du6hy  of  Hesse  rise  the  isolated  mountam  groups  of  the  Vogels- 
berg  (2530  ft.)  and  the  Rh6n  (31 1 7  ft.),  separated  by  the  valley  of  the 
Fulda,  which  anitidg  farther  north  with  the  Werra  forms  the  Weser. 
To  the  east  of  Hesse  lies  Thuringia,  a  province  consisting  of  the 
far-stretchinff  wooded  ridge  of  the  Thunngian  Forest  (Thfiringer- 
wald;  with  three  peaks  upwards  of  3000  ft.  high),  and  an  extensive 
elevated  plain  to  the  north.  Its  rivers  are  the  Saale  and  Unstrut. 
The  plateau  is  bounded  on  the  north  Inr  the  Harz,  an  isolated 
group  of  mountains,  rich  in  minerals,  with  its  highest  elevation  in 
the  bare  summit  of  the  Brocken  (3747  ft.).  To  the  west  of  the  Harz 
a  series  of  hilly  tracts  is  comprised  under  the  name  of  the  Weser 
Mountains,  out  of  which  above  Minden  the  river  Weser  bursts  by 
the  Porta  Westphalica.  A  narrow  ridge,  the  Teutobureer  Wald 
(ijoo  ft.),  extends  between  the  Weser  and  the  Ems  as  (kr  as  the 
neighbourhood  of  OsnabrQck. 

To  the  east  the  Thuringian  Forest  is  connected  by  the  plateau  of 
the  Frankenwald  with  the  Fichtelgebirge.  This  group  of  mountainsj 
occupying  what  may  be  regarded  as  ethnologically  the  centre  of 
Germany,  forms  a  hydrographical  centre,  whence  the  Naab  flows 
southward  to  the  Danube,  the  Main  westward  to  the  Rhine,  the  Ecer 
eastward  to  the  Elbe,  and  the  Saale  northward,  also  into  the  Elbe. 
In  the  north-east  the  Fichtelgebii^  connects  itself  directly  with 
the  Erzgebirge,  which  forms  the  northern  boundary  of  Bohemia. 
The  southern  sides  of  this  range  are  comparatively  steep;  on  the 
north  it  slopes  gently  down  to  the  plains  of  Leipzig,  but  is  intersected 
by  the  deep  valleys  of  the  Elster  and  Mulde.  Although  by  no 
means  fertile,  the  Erzgebirge  is  very  thickly  peopled,  as  various 
branches  of  industry  have  taken  root  there  in  numerous  small  places. 
Around  Zwickau  there  are  productive  coal-fields,  and  mining  for 
metals  is  carried  on  near  Freiberg.  In  the  east  a  tableland  of 
sandstone,  called  Saxon  Switzeriand,  from  the  picturesque  outlines 
into  which  it  has  been  eroded,  adjoins  the  Erzgebirge;  one  of  its 
most  notable  features  is  the  deep  ravine  by  which  the  Elbe  esca[)e8 
from  it.  Numerous  quarries,  which  supply  the  North  German  cities 
with  stone  for  buildmgs  and  monuments,  have  been  oi>ened  along 
the  valley.  The  standstone  range  of  the  Elbe  unites  in  the  east 
with  the  low  Lusatian  group,  along  the  east  of  which  runs  the  best 
road  from  northern  Germany  to  n>h«nia.  Then  comes  a  range  of 
lesser  hills  clustering  together  to  form  the  frontier  between  Silesia 
and  Bohefnia.  The  most  western  group  is  the  Isergebii^e,  and  the 
next  the  Riesengebirge,  a  narrow  ridge  of  about  20  miles'  length, 
with  bare  summits.  Excluding  the  Alps,  the  Schneekoppe  (^266 
ft.)  is  the  highest  peak  in  Germany;  and  the  southern  declivities 
of  this  range  contain  the  sources  of  the  Elbe.  The  hills  north  and 
north-east  of  it  are  termed  the  Silesian  Mountains.  Here  one  of  the 
minor  coal-fields  gives  employment  to  a  population  grouped  round  a 
number  of  comparatively  small  centres.  One  of  the  main  roads 
into  Bohemia  (the  pass  of  Landshut)  runs  along  the  eastern  base 
of  the  Riesengebirge.  Still  farther  to  the  east  the  mountains  are 
grouped  around  the  hollow  erf  Glatz,  whence  the  Neisse  forces  its 
way  towards  the  north.  This  hollow  is  shut  in  on  the  east  by  the 
Sudetic  group,  in  which  the  Altvater  rises  to  almost  4900  ft.  The 
eastern  portion  of  the  group,  called  the  Gesenke,  ^opes  gently  away 
to  the  valley  of  the  Oder,  which  affords  an  open  route  for  the  inter- 
national traffic,  like  that  through  the  Millhausen  Gate  in  Alsace. 
Ge<^raphers  st^  this  the  Moravian  Gate. 


The  North  German  plain  presents  Uttle  variety,  yet  is  not  abso- 
lutely uniform.  A  row  of  low  hills  runs  generally  parallel  to  the 
mountain  ranges  already  noticed,  at  a  distance  of  20  to  30  m.  to  the 
north.  To  these  beiongH  the  upper  Sileaan  coal-basin,  which 
occupies  a  considerable  area  in  96utb-eastem  Silesia.  North  of  the 
middle  districts  of  the  Elbe  country  the  heights  are  called  the 
Fleming  hills.  Westward  lies  as  the  last  link  of  this  series  the 
LQneburger  Heide  or  Heath,  between  the  Weser  and  Elbe,  north  of 
Hanover.  A  second  tract,  of  moderate  elevation,  sweeps  round  the 
Baltic,  without,  however,  approachii^:  its  shores.  This  plateau 
contains  a  considerable  number  of  lakes,  and  is  divided  into  three 
portions  by  the  A^stula  and  the  Oder.  The  most  eastward  is  the 
ao-ralled  Prussian  Seenplatte.  Spirdtngsee  (430  ft.  above  sea- 
level  and  46  sq.  m.  in  area)  and  Mauersee  are  the  largest  UIks  ;  they 
are  situated  in  the  centre  of  the  plateau,  and  give  rise  to  the  Piesel. 
Some  peaks  near  the  Russian  frontier  attain  to  1000  ft.  The 
Pomeranian  Seenplatte,  between  the  Vistula  and  the  Oder,  extends 
from  S.W.  to  N.E.,  its  greatest  elevation  being  in  the  neighbourhood 
of  Danzig  (Turmbeig,  1086  ft.).  The  Seenplarte  of  Mecklenburg, 
on  the  other  hand,  stietches  from  S.E.  to  N.W.,  and  most  of  its 
lakes,  of  which  the  Mdritz  is  the  lai:gest,  send  their  waters  towards 
the  Elbe.  The  finely  wooded  heights  which  surround  the  bays  of 
the  east  coast  of  Hofstein  and  SchTeswig  may  be  regarded  as  a  con- 
tinuation of  these  Baltic  elevations.  The  lowest  parts,  therefore, 
of  the  North  German  plain,  excluding  tlie  sea-coasts,  are  the  central 
districts  from  about  52°  to  53°  N.  lat.,  where  the  Vistula.  Netze, 
Warthe,  Oder.  Spree  and  Havel  form  vast  swampy  lowlands  (in 
German  called  Briiche),  which  have  been  considerably  reduced  by 
the  construction  of  canals  and  by  cultivation,  improvements  due  in 
larre  measure  to  Frederick  the  Great.  The  Spreewald,  to  the  S.E. 
of  Berlin,  is^  one  of  the  most  remarkable  districts  of  Germai^.  Am 
the  Spree  divides  itself  there  into  innumerable  branches,  enclosing 
thickly  wooded  islands,  boats  form  the  only  means  of  communication. 
West  of  Berlin  the  Havel  widens  into  what  are  called  the  Havel  lakes, 
to  which  the  environs  of  Potsdam  ove  their  channa.  In  general 
the  soil  of  the  North  German  plain  cannot  be  termed  fertile,  the 
cultivation  nearly  everywhere  requiring  severe  and  constant  labour. 
Long  stretches  of  ground  are  covered  by  moors,  and  there  turf- 
cutting  forms  the  principal  occupation  of  the  inhabitants.  The 
greatest  extent  of  moorland  is  found  in  the  westermnost  parts  of  the 
plain,  in  Oldenbura  and  East  Frisia.  The  plain  contains*  however, 
a  few  districts  of  the  utmost  fertility,  particularly  tlw  tracts  on  the 
central  Elbe,  and  the  marsh  lands  on  the  west  coast  of  Holstein  and 
the  north  coast  of  Hanover,  Oldenburg  and  East  Ftiua,  which, 
within  the  last  two  centuries,  the  inhabitants  have  reclaimed  frttm 
the  sea  by  means  of  immense  dikes. 

Rivers. — Nine  independent  river-systems  may  be  distinguished: 
those  of  the  Memel,  Pregel,  Vistula  (Weichsel),  Oder,  Elbe,  Weser, 
Ems,  Rhine  and  Danube.  Of  these  the  Pr^el,  Weser  and  Ems 
bek>ng  entirely,  and  the  Oder  mostly,  to  the  German  empire.  The 
Danube  has  its  sources  on  German  soil;,  but  only  a  fifth  part  of  its 
course  is  German.  Its  total  length  is  i;^5o  m.,  and  the  Bavarian 
frontier  at  Passau,  where  the  Inn  joins  it,  is  only  350  m.  distant 
from  its  sources.  It  is  navigable  as  far  as  Ulm,  220  m.  above 
Passau;  and  itslributaries  the  Lech,  Isar,  Inn  and  Altmilhl  are  also 
navigable.  The  Rhine  is  the  most  important  river  of  Germany, 
although  neither  its  sources  nor  its  mouths  are  within  the  limits 
of  the  empire.  From  the  Lake  of  Constance  to  Basel  C122  m.)  the 
Rhine  forms  the  boundary  between  the  German  empire  and  Smtzer- 
land;  the  canton  of  Schaffhausen,  however,  is  situated  on  the 
northern  bank  of  the  river.  From  Basel  to  below  Emmerich  the 
Rhine  belongs  to  the  German  entire — about  470  m.  or  four-sevenths 
of  its  whole  course.  It  is  navigable  all  this  distance  as  are  also  the 
Neckar  from  EssHngen,  the  Mam  from  Bamberg,  the  Lahn,  the  Lippe, 
the  Ruhr,  the  Mosel  from  Mets,  with  its  affluents  the  Sear  and 
Sauer.  Sea.«oing  vesads  sail  up  the  Ems  as  hr  as  Halte,  and  river 
craft  as  far  as  Greven,  and  the  river  is  connected  with  a  widdy 
branchine  system  of  canals,  as  the  Ems-Jade  and  Dortmund-Ejua 
canals.  The  Fulda,  navigable  for  63  m.,  and  the  Werra,  38  m., 
above  the  point  where  they  unite,  form  by  their  junction  the  Weser, 
which  hasa  course  of  271  nt.aiid  receives  as  navigable  tributaries  the 
Alter,  the  Leine  from  Hanover,  and  some  smaller  streams.  Ocean- 

foing  steamers,  however,  cannot  get  as  far  as  Bremen,  and  unload  at 
Iremerhaven.  The  Elbe,  after  a  course  of  250  m.,  enters  German 
territory  near  Bodenbach,  490  m.  from  its  mouth.  It  is  navigable 
above  this  pomt  through  its  tributary,  the  Moldau,  to  Prague. 
Hambure  may  be  reached  by  vessels  of  17  ft.  draught.  The  navi- 
gable tributaries  of  the  Elbe  are  the  Saale  (below  Naumbure),  the 
Havel,  Spree,  Elde,  Sude  and  some  others.  The  Oder  begins  to  be 
navigablft  almost  on  the  frontier  at  Ratibor,  480  m.  frwm  its  mouth, 
r«ceivti%  as  nav^ble  tributaries  the  Glatz  Neisse  and  the  Warthe. 
Only  the  lower  course  of  the  Vistula  belongs  to  the  German  en^iijre, 
within  which  it  is  a  broad,  navigable  stream,  of  considerable  volume. 
On  the  Pregel  ships  of  3000  tons  reach  K6nigsberg,  and  river  barges 
reach  Insterburg;  the  AUe,  its  tributary,  may  also  be  navigated. 
The  Memei  is  navigable  in  its  course  of  113  m.  fitm  the  Russian 
frontier.  Germany  is  thus  a  country  aboundii^  in  natnral  water- 
ways, the  total  length  of  them  being  estimated  at  7000  m.  But  it  is 
only  the  Rhine,  in  its  middle  coarse,  that  has  at  all  times  suflident 
volume  <a  water  to  meet  the  requirements  of  a  good  navigable  rivo'. 
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Laltes.^Thc  i^ons  whicK  abound  in  Ukee  have  already  been 
pointed  out.  The  Lake  of  Constance  or  Bodensee  (304I  eq.  m.)  ison 
the  frontier  of  the  empire,  pwrtions  of  the  northern  banks  belonging 
severally  to  Bavaria,  Wflrttemberg  and  Baden.  In  the  south  the 
lat^est  lakes  are  the  Chiemsee  (33  s^.  m.);  the  Ammersee  and  the 
WUrmsee.  A  good  many  smaller  lakes  are  to  be  found  in  the 
Bavarian  Alps.  The  North  German  plain  is  dotted  with  upwards 
of  500  lakes,  covering  an  area  of  about  2500  sq.  m.  The  largest  of 
these  are  the  three  HaflFs — the  Oder  Haff  covering  370  sq.  m.,  the 
Frische  HafF,  332,  and  the  Kurische  Haff,  626.  The  lakes  in  the 
FVussian  and  Pomeranian  provinces,  in  Mecklenburg  and  in  Holstein, 
and  those  of  the  Havel,  have  already  been  mentioned.  In  the  west 
the  only  lakes  of  importance  are  the  Steinhuder  Meer,  14  m.  north- 
west of  Hanover,  and  the  Dflmmersee  on  the  eouthem  frontier  of 
Oldenburg.  (P.  A.  A.) 

Geology. — Germany  consists  of  a  floor  of  folded  Palaeatoic  rocks 
upon  which  rest  unconformably  the  comparatively  little  disturbed 
beds  of  the  Mesozoic  system,  while  in  the  North  German  plain  a 
covering  of  modem  deposits  conceals  the  whole  of  the  older  strata 
from  view,  excepting  some  scattered  and  isolated  outcrops  of 
Cretaceous  and  Tertiary  beds.  The  rocks  which  compose  the  ancient 
floor  are  thrown  into  folds  which  run  approximately  from  W.S.W. 
to  E.N.E.  They  are  exposed  on  the  one  hand  in  the  neighbourhood 
of  the  Rhine  and  on  the  other  hand  in  the  Bohemian  massif.  With 
the  latter  must  be  included  the  Frankenwald,  the  Thiiringerwald, 
and  even  the  Harz.  The  oldest  rocks,  belonging  to  the  Archaean 
system,  occur  in  the  south,  forming  the  Vosges  and  the  Black  Forest 
In  the  west,  and  the  greater  reirt  of  the  Bohemian  massif,  including 
the  Erzgebirge,  in  the  east.  They  consist  chiefly  of  gneiss  and  schist, 
with  granite  and  other  eruptive  rocks.  Farther  north,  in  the 
Hunsfiick,  the  Taunus,  the  Etfel  and  Westerwald,  the  Harz  and  the 
Frankenwald,  the  ancient  floor  is  composed  mainly  of  Devonian 
beds.  Other  Palaeozoic  systems  are,  however,  included  in  the  folds. 
The  Cambrian,  for  example,  is  exposed  at  Leimitz  near  Hof  in  the 
Frankenwald,  and  the  important  coal-field  of  the  Saar  lies  on  the 
sotttbem  side  of  the  HunsrUck,  while  Ordovician  and  Silurian  beds 
have  been  fouod  in  several  localities.  Along  the  northern  border 
of  the  folded  belt  lies  the  coal  basin  of  the  Ruhr  in  Westphalia, 
which  is  the  continuation  of  the  Belgian  coal-field,  and  bears  much 
the  same  relation  to  the  Rhenish  Devonian  area  that  the  coal  basin 
of  Li^ge  bears  to  the  Ardennes.  Carboniferous  and  Devonian  beds 
are  alao  found  south-east  of  the  Bohemian  massif,  where  lies  the 
extensive  coat-Beld  of  Silesia.  The  Permian,  as  in  England,  is  not 
involved  in  the  folds  which  have  affected  the  older  beds,  and  in 
general  lies  unconformably  upon  them.  It  occurs  chiefly  around  the 
masses  of  ancient  rock,  and  one  of  the  largest  areas  is  that  of  the 
Saar. 

Between  the  old  rocks  of  the  Rhine  on  the  west  and  the  ancient 
massif  of  Bohemia  on  the  east  a  vast  area  of  Triassic  beds  extends 
from  Hanover  to  Basel  and  from  Mets  to  Bayreuth.  Over  the 
greater  part  -this  region  the  Triassic  beds  are  free  from  folding 
and  are  nearly  horizontal,  but  faulting  is  by  no  means  absent, 
especially  along  the  margins  of  the  Bohemian  and  Rhenish  hills. 
The  Triassic  b«ls  must  indeed  have  covered  a  large  part  of  these  old 
rock  masses,  but  they  have  been  preserved  only  where  they  were 
faulted  down  to  a  lower  level.  Along  the  southern  margin  of  the 
Triassic  area  there  is  a  long  band  of  Jurassic  beds  dipping  towards 
the  Danube;  and  at  its  eastern  extremity  this  band  is  continuous 
with  a  synclinal  of  Jurassic  beds,  running  parallel  to  the  western 
border  of  the  Bohemian  massif,  but  separated  from  it  by  a  narrow 
strip  of  Triassic  beds.  Towards  the  north,  in  Hanover  and  West- 
phalia, the  Triassic  beds  are  followed  by  Jnrassic  and  Creiaceoos 
deposits,  the  latter  being  here  the  more  important.  As  in  the  south  of 
England,  the  lower  beds  of  the  Cretaceous  are  of'estuarine  origin  and 
the  Upper  Cretaceous  overlaps  the  Lower,  lying  in  the  valley  of  the 
Ruhr  directly  upon  the  Palaeozoic  rocks.  In  ^jcony  also  the  upper 
Cretaceous  beds  rest  directly  upon  the  Palaeozoic  or  Archaean  rocks. 
Still  more  to  the  east,  in  the  province  of  Silesia,  both  Jurassic  and 
Cretaceous  beds  are  again  met  with,  but  they  are  to  a  large  extent 
concealed  by  the  recent  accumulations  of  the  great  plain.  The 
Eocene  system  Is  unknown  In  Germsmy  except  in  the  foothills  trf  the 
Alps;  but  the  CHigocene  and  Miocene  are  widely  spread,  especially 
in  the  great  plain  and  in  the  depression  of  the  Danube.  The  Oli- 
gocene  is  generally  marine.  Marine  Miocene  occurs  in  N.W.  Germany 
and  the  Miocene  of  the  Danube  valley  is  also  in  i«irt  marine,  but  in 
central  Germany  it  is  of  fluviatile  or  lacustrine  origin.  The  lignites 
of  Hesse,  Cassel,  &c.,  are  interstratified  with  basaltic  lava-flows 
which  form  the  greater  part  of  the  Vogelsberg  and  other  hills.  The 
trachytes  of  the  Siebengebirge  are  probably  of  slightly  earlier  date. 
The  precise  age  of  the  volcanoes  of  the  Eifel,  many  of  which  are  in  a 
very  perfect  state  of  preservation,  is  not  clear,  but  they  are  certainly 
Tertiary  or  Post-tertiary.  Leucite  and  nepheline  lavas  are  here 
abundant.  In  the  Siebengebirge  the  little  crater  of  Roderberg, 
with  its  lavas  and  scoriae  of  leuctte-baaalt,  is  posterior  to  some  of 
the  Pleistocene  river  -deposits. 

A  glance  at  a  geological  map  of  Germany  will  show  that  the.greater 
part  of  Prussia  and  of  German  Poland  Is  covered  by  Quaternary 
deposits.  These  are  in  part  of  glacial  origin,  and  contain  Scandi- 
navian boulders;  but  fluviatile  and  acolian  deposits  also  occur. 
Quaternary  beds  also  cOver  the  floor  of  the  broad  depression  through 


which  the  Rhine  meanders  from  Basel  to  Mainz,  and  occupy  a  lai^ 
part  of  the  plain  of  the  Danube.  The  depression  of  the  Rnine  is  a 
trough  lying  between  two  faults  or  system  of  faults.  The  very 
much  broader  depression  of  the  Danube  is  associated  with  the 
formation  of  the  Alps,  and  was  flooded  by  the  sea  during  a  part' of 
the  Miocene  period.  (P.  La.) 

Climate. — The  climate  of  Germany  is  to  be  regarded  as  intermeaiate 
between  the  oceanic  and  continental  climates  of  western  and  eastern 
Europe  respectively.  It  has  nothing  in  common  with  the  Mediter- 
ranean climate  of  southern  Europe,  Germany  being  separated  from 
that  region  by  the  lofty  barrier  of  the  Alps.  Although  there  are  very 
considerable  differences  in  the  range  of  temperature  and  the  amount 
of  rainfall  throughout  Germany,  these  are  not  so  great  as  they  would 
be  were  it  not  that  the  elevated  plateaus  and  mountain  chains  are 
in  the  south,  while  the  north  is  occupied  by  low-lying  plains.  In  the 
west  no  chain  of  hills  intercepts  the  wanner  and  moister  winds 
which  blow  from  the  Atlantic,  and  these  accordingly  influence  at 
times  even  the  eastern  rt^ons  of  Germany.  The  mean  annual 
temperature  of  south-western  Germany,  or  the  Rhine  and  Danube 
basins,  is  about  52°  to  54"  F.,  that  of  central  Germany  48°  to  50°, 
and  that  of  the  northern  plain  46"  to  48".  In  Pomerania  and  West 
Prussia  it  is  only  44*"  to  45",  and  in  East  Prussia  42*  to  44".  The 
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mean  January  temperature  varies  between  22"  and  34"  (in  MasUren 
and  Cologne  respectively) ;  the  mean  July  temperature,  betwfcen  61° 
in  north  Schleswig  and  6^"  at  Cologne.  The  extremes  of  cold  and 
heat  are,  as  recorded  in  the  ten  years  1895-1905,  7"  in  Konigsberg 
and  93°  in  Heidelberg  (the  hottest  place  in  Germany).  The  difference 
in  the  mean  annual  temperature  between  the  south-west  and  north- 
west of  Germany  amounts  to  about  3".  The  contrasts  of  heat  and 
cold  are  furnished  by  the  valley  of  the  Rhine  above  Mairil,  which 
has  the  greatest  mean  heat,  the  mildest  winter  and  the  highest 
summer  temperature,  and  the  lake  plateau  of  East  Prussia,  where 
Arys  on  the  Spirdingsee  has  a  like  winter  temperature  to  the  Brocken 
at  3200  ft.  The. Baltic  has  the  lowest  spring  temperature,  and  the 
autumn  there  is  also  not  characterized  by  an  appreciably  higher 
degree  of  warmth.  In  central  Germany  the  high  plateaus  of  the 
Erz  and  Fichtelgebirge  are  the  coldest  regions.  To  south  Germany 
the  upper  Bavarian  plain  experiences  an  inclement  winter  and  a  cold 
summer.  In  Alsace-Lorraine  the  Vosges  and  the  plateau  of  Lorraine 
are  also  remarkable  for  low  temperatures.  The  warmest  districts  of 
the  German  empire  are  the  northern  parts  of  the  Rhine  plain,  from 
Karlsruhe  downwards,  especially  the  Rheintal;  these  are  scarcely 
300  ft.  above  the  sea-level,  and  are  protected  by  mountainous  tracts 
'  of  land.  The  same  holds  true  of  the  valleys  of  the  Neckar,  Main  and 
Mosel.  Hence  the  vine  is  everywhere  cultivated  in  these  districts. 
The  mean  summer  temperature  there  is  66°  and  upwards,  while' the 
average  temperature  of  January  does  not  descend  to  the  freezing 
point  (32°).  The  climate  of  north-western  Germany  (west  of  the 
Elbe)  shows  a  predominating  oceanic  character,  the  summers'  not 
being  too  hot  (mean  summer  temperature  60°  to  62°),  and  snoW  in 
winter  remaining  but  a  short  time  on  the  ground.  West  Of  the 
Weser  the  average  temperature  of  January  exceeds  32';  to  the  east 
it  sinks  to  30°,  and  therefore  the  Elbe  is  generally  covered  with  ice 
for  some  months  of  the  year,  as  are  also  its  tributaries.   The  farther 
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one  proceeds  to  the  east  the  greater  are  the  contrasts  of  summer  and 
winter.  While  the  average  summer  warmth  of  Germany  is  60°  to 
62°,  the  January  temperature  falls  as  low  as  36°  to  28°  in  West 
Prussia,  Posen  and  Silesia,  and  22°  to  26°  in  East  Prussia  and  upper 
Siteiia.  The  navkation  of  the  rivers  is  r^ularly  tnterruptea  by 
frost,  ^mitariy  the  upper  baun  of  the  Danube,  or  the  Bavarian 
^ain,  has  a  rather  inclement  climate  in  winter,  the  average  for 
January  being  35°  to  36^ 

As  regards  rainfall,  Germany  belongs  to  those  regions  where 
precipitation  takes  place  at  all  seasons,  but  chiefly  in  the  form  of 
summer  rains.  In  respect  to  the  quantity  of  rain  the  empire  takes 
a  middle  position  between  the  humidity  of  north-western  Europe 
and  the  aridity  of  the  east.  There  are  considerable  differences 
between  particular  places.  The  rainfall  is  greatest  in  the  Bavarian 
tableland  and  the  hilly  regions  of  western  Germany.  For  the  Eifel, 
Sauerland,  Harz,  Thurii^;ian  Forest.  Rhdn,  Vogelsbergt  Spessart, 
the  Black  Forest,  the  Vosg^,  &c..  the  annual  average  may  be  stated 
at  34  in.  or  more,  while  in  the  lower  terraces  of  south-western 
Gennany,  as  in  the  Er^ebii^e  and  the  Sudetic  ranee,  it  is  estimated 
at  30  to  32  in.  only.  The  same  average  obtains  also  on  the  humid 
north-west  coast  of  Germany  as  for  as  Bremen  and  Hambun.  In 
the  remaining  parts  of  western  Gennany,  on  the  shores  of  »rther 
Pomerania,  and  in  East  Prus^,  it  amounts  to  upwards  of  24  in. 
In  western  Germany  there  is  a  district  famous  for  the  scarcity  of 
rain  and  for  producmg  the  best  kind  of  wine:  in  the  valley  of  the 
Rhine  below  Strassbuig,  in  the  Palatinate,  and  also  in  the  valley 
of  the  Main,  no  more  than  from  16  to  20  in.  fall.  Mecklenburg, 
Brandenbu^  and  Lusatia,  Saxony  and  the  plateau  of  Thuringia, 
West  Prussia,  "Poaea  and  lower  Sleua  are  also  to  be  classed  among 
the^  more  arid  regions  of  Germany,  the  annual  rainfall  being  16  to 
30  in.  Thunderstorms  are  most  frequent  in  July,  and  vary  between 
fifteen  and  twenty-five  in  the  central  districts,  descending  in  the 
eastern  provinces  of  Prussia  to  ten  annually. 

Flora. — ^The  flora  of  Germany  comprises  3413  species  of  phanero- 
gamic and  4306  cryptc^mic  plants.   The  country  forms  a  section 
of  the  central  European  zone,  and  its  flora  is  largely  under  the 
influence  of  the  Baltic  and  Alpine  elements,  which  to  a  great  degree 
here  coalesce.   All  plants  peculiar  to  the  temperate  zone  abound. 
Wheat,  rye,  barley  and  oats  are  cultivated  everywhere,  but  spelt 
only  in  the  south  and  buckwheat  in  the  north  and  north-west. 
Maize  only  ripens  in  the  south.    Potatoes  grow  in  every  part  of  the 
country,  those  of  the  sandy  plains  in  the  north  being  of  excellent 
quality.   All  the  commoner  sorts  of  fruit — apples,  pears,  cherries, 
Ac. — grow  everywhere,  but  the  more  ddicate  Idnds,  such  as  fi^, 
apricots  and  peaches,  are  confined  to  the  warmer  districts.   The  vine 
flourishes  as  far  as  the  51°  N.,  but  only  yields  good  wine  in  the 
districts  of  the  Rhine  and  Danube.    Flax  is  grown  in  the  north, 
and  hemp  more  particularly  in  the  central  districts.   Rape  can  be 
produced  everywhere  when  the  soil  permits.   Tob^xo  is  cultivated 
on  the  upper  Rhine  and  in  the 
valley  of  the  Oder.  The 
northen)  plain,  especially  in 
the  province  of  Saxony,  pro- 
duces beet  (for  sugar),  and  hops 
are  largely  grown  in  Bavana, 
W0rttemberg,  Alsace,  Baden 
and  the  Prussian  province  of 
Posen. 

Speaking  generally,  northern 
Germany  is  not  nearly  so  well 
■  wooded  as  central 
and  southern  Ger- 
many, where  indeed  moat  of  the 
lower  mountains  are  covered 
with  timber,  as  is  indicated  by 
the  frequent  use  of  the  termina- 
tion  waid  affixed  to  the  names 
of  the  mountain  ranges  (as 
Schwarzwald,  ThQringerwald, 
&c.).  The  "  Seenplatten  "  are 
less  wooded  than  the  hill 
country,  but  the  eastern  por- 
tion of  the  northern  lowlands 
is  well  provided  with  timber. 
A  narrow  strip  along  the  shores 
of  the  Baltic  is  covered  with 
oaks  and  beeches;  farther  in- 
land, and  especially  east  of  the 
Elbe,  coniferous  trees  are  the 
most  prevalent,  praticularly 
the  Scotch  fir;  birches  are  also 
abundant.  The  mountun 
forests  consist  chiefly  of  fire, 
pines  and  larches,  but  contain 
also  silver  firs,  beeches  and 
oaks.  Chestnuts  and  walnuts 
appear  on  the  terra<:es  of  the 
Rhine  valley  and  in  Swatna 
and  Franconia.  The  whole 
north-west  of  Germany  is  desti- 


tute of  wood,  but  to  compensate  for  this  the  people  have  ample 
supplies  of  fuel  in  the  extensive  stretches  of  turf. 

ratma, — The  number  of  wild  animals  in  Germany  is  not  very  great. 
Foxes,  martens,  weasels,  badgere  and  otters  are  to  be  found  every- 
where; b^rs  are  found  in  the  Alps,  wolvra  are  rare,  but  the^  find 
th«r  way  sometimes  from  French  territory  to  the  western  provinces, 
or  from  Poland  to  Prussia  and  Posen.  Among  the  rodents  the 
hamster  and  the  field-mouse  are  a  scourge  to  agriculture.  Of  game 
there  are  the  roe,  stag,  boar  and  hare;  the  Tallow  deer  and  the 
wild  rabbit  are  less  common.  The  elk  is  to  be  found  in  the  forests 
of  East  Prussia.  The  feathered  tribes  are  everywhere  abundant  in 
the  fields,  woods  and  marshes.  Wild  geese  and  ducks,  grouse, 
partridges,  snipe,  woodcock,  quails,  widgeons  and  teal  are  plentiful 
all  over  the  country,  and  In  recent  years  preserves  have  been  largely 
stocked  with  {feasants.  The  length  of  time  that  birds  of  passage 
remain  in  Gennany  differe  considerably  with  the  different  species. 
The  stork  is  seen  for  about  170  days,  the  house-swallow  160,  the 
snow-goose  260,  the  snipe  230.  In  northern  Germany  these  birds 
arrive  from  twenty  to  thirty  days  later  than  in  the  south. 

The  waters  <A  Gennany  abound  with  fish;  but  the  genera  and 
species  are  few.  The  carp  and  salmon  tribes  are  the  most  abundant ; 
after  them  rank  the  inln,  the  eel,  the  shad,  the  roach,  the  perch 
and  the  lamprey.  The  Oder  and  some  of  the  tributaries  of  the  Elbe 
abound  in  crayfish,  and  in  the  stagnant  lakes  of  East  Prussia  leeches 
are  bred.  In  addition  to  frogs,  Gennany  has  few  varieties  of 
Amphibia.  Of  serpents  there  are  only  two  poisonous  kinds,  the 
common  viper  and  the  adder  (KreuioUer), 

PoptdaHon, — Until  comparatively  recent  times  no  estimate 
of  the  population  of  Germany  was  precise  enough  to  be  of  any 
value.  At  the  beginning  of  the  19th  century  the  country  was 
divided  into  some  hundred  states,  but  there  was  no  central 
agency  for  instituting  an  exact  census  on  a  uniform  plan.  The 
formation  of  the  German  Confederation  in  181 5  effected  but 
little  change  in  this  respect,  and  it  was  left  to  the  different  states 
to  arrange  in  what  manner  the  census  should  be  taken.  On  the 
foundation,  however,  ol  the  German  customs  union,  or  ZoUverein, 
between  certain  Gennan  states,  the  neoesuty  for  accurate 
statistics  became  apparent  and  care  was  taken"  to  compile 
trustworthy  tables.  Researches  show  the  population  of  the 
German  emjnre,  as  at  present  constituted,  to  have  been: 

(1816)  24,833,396;  (185s)  36,113,644;  and  (187O  41,058,792- 
The  following  table  shows  the  population  and  area  of  each 
of  the  states  included  in  the  empire  for  the  yeais  1871,  1875, 
I9ooandi905: — 

Area  and  Population  of  the  German  Slates. 
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The  population  of  the  empire  hai  thus  increaaed,  nnce  1871,  by 
19,583,486  or  47-6%.  The  increase  of  population  during  1895-- 
1900  was  greatest  in  Hamburg,  Bremen,  Lflbecic,  Saxony,  Prussia 
and  Baden,  and  least  in  Mecklenburg-Strelita  and  Waldeck.  Of  the 
total  population  ia  1900,  54-3  %  was  urban  (i.e.  living  m  towns  of 
3000  uuabitants  and  above),  leaving  45-7  %  to  be  classified  as  rural. 
On  the  1st  of  December  1905,  of  the  total  population  39,884,681 
were  males  and  30,756,597  females;  and  it  is  noticeable  that  the 
male  population  shows  of  late  years  a  la^er  relative  increase  than 
the  female,  the  male  population  having  in  five  yearn  increased  by 
3,147,434  and  the  female  by  only  3,126,666.  The  greater  increase 
in  toe  male  population  is  attrfl>DtaUe  to  diminished  emigration 
and  to  the  large  increaae  tn  immigrants,  who  are  mostly  males. 
In  1905, 485,906  marriages  were  contracted  in  Germany,  being  at  the 
rate  of  8-0  per  thousand  inhabitants.  In  the  same  year  the  total 
number  of  tirths  was  3,048,453.  Of  these,  61,300  were  stillborn 
and  174.494  illegitimate,  bein^  at  the  rate,  reflectively,  of  3% 
and  8*5%  of  the  total.  Illegitimacy  is  highest  m  Bavaria  (about 
15%),  B^n  (14%),  and  over  13%  in  Saxony,  Meddenburg- 
Schwerio  and  Saxe-Mdnii^en.  It  is  lowest  in  the  Rhine  Province 
and  Westphalia  (3-9  and  3<6  respectively).  Divorce  is  steadily  on 
the  increase,  being  in  1904,  ii*i  per  10,000  marriages,  as  against 
8-1,  8'i,  9*3  and  lo-i  for  the  four  preceding  years.  The  average 
deaths  for  the  years  1901-1905  amounted  to  1,337,903;  the  rate  was 
thus  30-3  per  thousand  inhabitants,  but  the  death-rate  has  materially 
decreased,  the  total  number  of  deaths  in  1907  standing  at  1,176,3^9; 
the  births  for  the  same  year  were  3,060,(^4.  In  connexion  with 
suicides,  it  is  interesting  to  observe  that  the  highest  rates  prevail 
in  some  of  the  smaller  and  more  prosperous  states  of  the  empire — 
fen*  exam^de,  in  Saze-Weimar,  Saxe-Coburg-Gotha  and  Saxe- 
Altenbuig  (on  a  three  years'  aver^^e  of  figures),  while  the  Roman 
Catholic  country  Bavaria,  and  the  impoverished  Prussian  province 
of  Posen  show  tne  most  favourable  statistics.  For  Prussia  the  rate 
is  30,  and  for  Saxony  it  is  as  high  as  31  per  100,000  inhabitants; 
The  bufe  cities,  notably  Berlin,  Hamburg,  Breslau  and  Dresden, 
diow,  however,  relatively  the  largest  pn^xxtioo. 

In  1900  the  German-^ieakii^  popiuatlon  of  the  empire  amounted 
to  51,883,131-  Of  the  inhabitants  neakinK  other  lai^uages  there 
were:  Pohsh,  3,086,489;  French  (mostly  In  Lorraine),  311,679; 
Masurian,  143,049;  Danish,  141,061;  Lithuanian,  106,305; 
Cassabian,  100,313;  Wendish,  93,<Ma ;  Dutch,  80,361;  Italian, 
65.961;  Mmavian,  64,383;  Czech,  43,016;  FrUian,  30,677; 
^iglish,  30,317;  Walloon,  11,841.  In  1905  there  were  resident 
within  the  empire  1,038,560  subjects  <A  foreign  states,  a»  compared 
with  776,698  in  1900.  Of  these  17,393  were  subjectsof  C^eat  Britain 
and  Irelaml,  17,184  of  the  United  States  of  America  and  30,584  of 
France.  The  bulk  of  the  other  fore^ners  residii^;  in  the  countrv 
belonged  to  countries  lyii^  contiguous,  such  as  Austria,  which 
claimed  nearly  the  half,  Russia  ana  Italy. 

LangHoges. — ^Tbe  German-speaking  nations  in  their  various 
branches  and  dialects,  if  we  include  the  Dutch  and  the  Walloons, 
extend  in  a  compact  mass  along  the  shores  of  the  Baltic  and  of  the 
North  Sea,  from  Memel  in  the  east  to  a  point  between  Gravelines 
and  Calais  near  the  Straits  of  Dover.  On  this  northern  line  the 
Germans  come  in  contact  with  the  Danes  who  inhatnt  the  northern 
parts  of  Schleswig  within  the  limits  of  the  Gennan  empire.  A  line 
from  Flendiurv  south-westward  to  Toldelund  and  thMice  north- 
westward to  Hoyer  will  neaHy  give  the  boundary  between  the  two 
idioma^  The  German-French  mintier  traverses  Bdgium  from  west 
to  east,  touching  the  towns  of  St  Omo*,  Courtrai  and  Maastricht. 
Near  Eupen,  south  of  Aix-Ia-Chapetle,  it  turns  southward,  and  near 
Arlon  south-east  as  far  as  the  crest  of  the  Voages  mountains,  which 
it  follows  up  to  Belfort,  traver^ng  there  the  watershed  of  the  Rhine 
and  the  Ewubs.  In  the  Swiss  territory  the  line  of  demarcation 
passes  through  Bienne,  Fribourg,  SaaoMi,  Leuk  and  Monte  Rosa. 
In  the  south  the  Germans  oome  into  cmtact  with  Rhaeto-Romans 
and  Italians,  the  former  inhabiting  the  valley  of  the  Vorder-Rhein 
and  the  Engadine,  while  the  latter  have  settled  on  the  southern  dopes 
of  the  Alps,  and  are  continually  advancing  up  the  valley  of  the 
Adige.  Carinthia  and  Styria  are  inhabited  by  German  pieople,  e»xpt 
the  valley  ot  the  Drave  towards  Kh^enfurt.  Their  eastern  neign- 
bours  there  are  first  the  Magyars,  then  the  northern  Slavs  and  the 
Poles,  llie  whole  eastern  frontier  is  very  much  broken,  and  cannot 
be  described  in  a  few  words.  Besdes  detached  German  colonies  in 
Hungary  proper,  there  is  a  considerable  and  compact  German  (Saxon) 
population  in  Transylvania.  The  river  March  is  the  frontier  north 
of  the  Danube  from  Pressburg  as  far  as  BrQnn,  to  the  north  of  which 
the  Gennan  regions  begin  near  OlmQtz,  the  interior  of  Bohemia  and 
Moravia  being  occupied  by  Czechs  and  Moravians.  In  these  countries 
the  Slav  language  nas  been  steadily  superseding  the  German.  In 
the  Prussiui  provinces  of  Silesia  and  Posen  the  eastern  parts  are 
mixed  territories,  the  German  language  progres^ng  very  slowly 
among  the  Poles.  In  Bromberg  and  Thorn,  in  the  valley  of  the 
Wstula,  German  is  prevalent.  In  West  Prussia  some  jjarts  of  the 
interior,  and  in  East  Prussia  a  small  region  aloiw  the  Russian  frontier, 
are  occupied  by  Poles  (Cassubians  in  West  mssia,  Masurians  in 


*  The  question,  much  disputed  between  Germans  and  Danes,  ia 
exhauativelv  treated  by  P.  Lauridsen  in  F.  de  Jessen's  La  Qiuttipn 
de  Sleswig  (Copenhagen,  1906),  f^.  114  et  seq. 


East  Prussia).  The  total  numbo-  f>f  German-speaking  people, 
within  the  boundaries  wherein  they  constitute  the  compact  mass 
of  the  population,  may  be  ettinatcd,  if  the  Dutch  and  Walloons  be 
included,  at  65  millions. 

The  geo^puiical  limits  of  the  German  lai^oage  thus  do  not  quite 
coincide  with  the  German  frontiers.  The  empire  contains  about 
3i  millions  of  persons  who  do  not  make  use  of  German  in  everyday 
fife,  not  counting  the  resident  foreigners. 

Apart  from  tne  foreigners  above  mentioned,  Gennan  snbjects 
spealdi^  a  toi^e  oth^  than  German  are  found  only  in  Prussia, 
Saxony  and  Alsace-Lorraine.  The  f<^lowing  table  shows  roughly 
the  distribution  trf  Gemian>qwakiiv  people  in  the  world  outside 
the  German  empire>— 


Austria-Hungary 
Netherlands  (Dutch) 
Belgium  (W^oon)  . 
Lu^rcmburg  .  . 
Switzerland  .  . 
France  .... 


12,000,000 
5,300,000 
4,000,000 

300,000 
3,300,000 

ywtooo 


Other  European 

Countries 
America. 
Asia  .  . 
Africa 
Australia. 


2,300,000 
13,000,000 
100,000 
600,000 
150.000 


Accordii^  to  the  census  of  the  ist  <4  December  1900  there  were 
51.634.757  persons  speaking  commonly  one  langu^  and  346,374 
speakii^  two  langu^es.  In  the  kingdom  of  Saxony,  accordmg  to 
the  census  of  1900,  there  were  48,000  Wends,  mostly  in  Lusatia. 
With  req>ect'to  Alsace-Lorraine,  detailed  estimates  (but  no  census) 
gave  the  number  of  French  in  the  territory  of  Loiraine  at  about 
170,000,  and  in  that  of  Alsace  at  about  46,000. 

The  Poles  have  increased  very  much,  owin^  to  a  greater  surplus  of 
births  than  in  the  case  of  the  German  people  tn  the  eastern  provinces 
<rf  Prussia,  to  immigration  from  Russia,  and  to  the  Polonization  of 
many  Germans  through  clerical  and  other  influences  (see  History). 
The  Poles  are  in  the  majority  in  upper  Silesia  (Government  district 
of  Oppeln,  55  %)  and  the  province  of  Posen  (60  %).  They  are 
numerous  in  West  Prussia  {34%)  and  East  Prussia  (14%}. 

The  Wends  are  decreaainE  m  number,  as  are  also  the  t^hnanian*. 
on  the  eastern  bonier  of  EMt  Pruasa,  Cned»  are  tmly  found  In 
Silesia  on  the  confines  of  Bohemia. 

Russians  flocked  to  Germany  in  thousandsafterthe  Russo-Japanese 
War  and  the  insurrections  in  Russia,  and  the  figures  given  for  190O' 
had  been  doubled  in  1907.  Males  preponderate  among  the  various 
nationalitiea,  with  theexceptitmirftne  British,  the  largerproportionc^ 
whom  an  females  either  in  domestic  service  or  ei^agea  in  tuition. 

Cki^  T^oflsx.— AccMding  to  the  results  of  the  census  of  the  1st 
of  December  1905  there  wtn  within  the  empire  41  towns  with 
populations  exceeding  100,000,  vie.  ^— • 


Beriin  . 
Hamburg 
Munich 
Dresden 
Ldpzig 
Breslau 
Col<wne 
Frankfort-on-! 
Nuremberg 
DOsseldorT. 
Hanover  . 
Stuttgut  . 
Chemnitz  . 


Main 


rg 


Chariotten 
Essen  . 
Stettin 
KOnigsberg 
Bremen 
Duisburg  . 
Dortmund 
Halle   .  . 
Altona 
Straasbuig 
Kiel     .  . 
Elberfeld  . 
Mannheim 
Danzig 
Barmen 
Rixdorf 
Gelaenkircben 
Aix-la-Chapelle 
Schdneberg 
Brunswick 
Posen  . 
Cassel 
Bochum 
Karlsruhe  . 
Crefeld  . 
Plauen 
Wiesbaden 


State. 


Prusffla 
Hamburg 
Bavaria 
Saxony 

Prussia 


Bavaria 
Prussia- 

Wftrttemberg 

Saxony 

Prussia 


Bremen 
Prussia 


Alsace-Lorraine 
Prussia 

Prusoa 


Brunswick 
Prussia 


Baden 

Prussia 
Saxony 
Prussia 


Population, 


2,040,148 
802,793 
538,393 
516.996 
503,570 

470,751 

334.951 
294.344 
253.099 
350,033 

349.443 
244405 

'  240,661 

239.512 
231.396 
324,078 
219,862 

214.953 
193,227 

175.575 
169.599 
168,301 
167,342 
163,710 
163,682 
162,607 
159.685 
156,148 
153.650 

147.037 
143,906 

140.992 

136,423 
137,067 
130,446 

118.455 
111,200 
110.347 
105,182 
100,953 
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GERMANY 


[AGRICULTURE 


Density  of  Popuiation. — In  respect  of  denatty  of  population , 
Germany  mth  (1900)  269^  and  (1905)  290*4  inhabitants  to  the 
square  mile  ia  exoe^ded  in  Europe  only  by  Belgium,  Holland  and 
England.  Apart  from  the  free  cities,  Hambut%,  Bremen  and 
Lflbeck,  the  kingdom  of  Saxony  is  the  most,  and  Mecklenbut^- 
Strelitz  the  least,  doeely  peopl«l  state  of  the  empire.  The  most 
thinly  populated  districts  are  found,  not  as  mieht  be  expected  in 
the  mountain  regions,  but  in  some,  parts  of  the  p&ins.  Leaving  out 
of  account  the  small  centres,  Germany  may  be  roughly  divided  into 
two  thinly  and  two  densely  populated  parts.  In  the  former  division 
has  to  be  classed  aU  the  ifonb  German  plain.  There  it  is  only  in  the 
valley  <^  the  lareer  navigable  riveFS  and  on  the  southern  bordar 
of  the  plain  that  the  density  exceeds  200  inhabitants  per  square  mile. 
In  some  places,  indeed,  it  is  far  greater,  e.g.  at  the  mouths  of  the 
Elbe  and  the  Weser,  in  East  Holstein.  in  the  delta  of  the  Memel  and 
the  environs  of  Hamburg.  This  reeion  is  bordered  on  the  south  by 
a  densely  peopled  district,  the  noruiera  boundary  of  which  may  be 
defined  by  a  Ime  from  Coburg  via  Cassel  to  MOnster,  for  in  this  part 
there  are  not  onlv  very  fertile  districts,  such  as  the  Goldene  Aue  in 
Thtnii^ia,  but  afeo  centres  of  industry.  The  population  is  thickest 
in  upper  Silesia  around  Beuthen  (coat-fields),  around  Ratibor,  Neisse 
and  Waldenburg  (coal- fields),  around  Zittau  (kingdom  of  Saxony), 
in  the  Elbe  valley  around  Dresden,  in  the  districts  of  Zwickau  and 
Leiprie  as  far  as  the  Saale,  on  the  northern  slopes  of  the  Harz  and 
around  Bielefeld  in  Westphalia.  In  all  these  the  density  exceeds 
400  inhabitants  to  the  square  mile,  and  in  the  case  of  Saxony  rises 
to  750.  The  third  division  ot  Gennany  ramprises  the  basin  of  the 
Danube  and  Franconia,  where  around  Nuremberg,  Bambo-g  and 
WtXrzbuig  the  population  is  thickly  clustered.  The  fourth  division 
embraces  the  valleys  ot  the  upper  Rhine  and  Neckar  and  the  district 
of  Dttaaeldorf  on  uie  lower  Rnine.  In  this  last  tbe  proportion  ex* 
ceeds  1200  inhabitants  to  the  square  mile. 

Em^atiort' — ^There  have  b^  great  oacillations  in  tihe  «:tuat 
emigration  by  sea>  It  first  exceeded  100,000  soon  after  the  Franco- 
German  War  (1873,  ia6,ooo),  and  this  occurred  ^ain  in  tbe  years 
1880  to  18^2.  G^Wny  lost  durii%  these  thirteen  years  more  than 
1,700,000  inhabitants  by  emigration.  The  total  number  of  those 
who  sailed  for  the  United  States  from  1820  to  1900  may  be  estimated 
at  more  than  4,500,000.  The  number  of  German  emigrants  to 
Brazil  betwera  1870  and  is)00  was  about  52,000.  The  greater 
number  of  the  more  recent  emigrants  was  mm  the  uricultural 

Srpvinces  of  northern  Germany— West  Prussia,  FOsen,  nimerania, 
lecklenburg,  Schleswig-Holstein  and  Hanov^,  and  sometimes  the 
emigratitxi  reached  i  %  of  the  total  population  of  these  provinces. 
In  subsequent  years  the  emigration  of  native  Germans  greatly 
decreased  and,  in  I905>  amounted  only  to  28,075.  But  to  this 
number  must  be  added  284,787  foreigners  who  in  that  year  were 
shipped  from  German  ports  (notably  Hamburg  and  Bremen)  to 
distant  parts.  Of  the  above  given  numbers  of  purely  German 
emigrants  26,007  sailed  for  the  United  States  of  America;  243  to 
Canada;  333  to  Brazil;  67.^  to  the  Argentine  Republic;  7  to  other 
parts  of  America;  57  to  Amca;  and  84  to  Australia. ' 

AgriatUure. — Desfute  the  enormous  devdopm^t  of  industries 
and  commerce,  agriculture  and  cattle-iearing  still  tepresent 
in  Germany  a  a>nsiderable  portion  of  its  economic  wealth. 
Almost  two-thirds  of  the  soil  is  occu[ned  by  aiable  land,  pastures 
and  meadows,  and  of  the  whole  area,  in  1900,^  91  %  was  classed 
as  productive.  Of  the  total  area  47*67%  was  occujned  by  land 
under  tillage,  0-89%  by  gardens,  11-02%  by  meadow-land, 
5-01%  by  pastxires,  and  0-25%  by  vineyards-  The  largest  estates 
are  found  in  the  Prussian  provinces  of  Fomerania,  Fos^  and 
Saxony,  and  in  East  and  West  Prussia,  while  in  the  Prussian  Rhine 
province,  in  Baden  and  Wiirttemberg  small  farms  are  thenile. 

The  same  kinds  of  cereal  crops  are  cultivated  in  all  parts  of  the 
empire,  but  in  the  south  and  west  wheat  is  predominant,  and  in  the 
north  and  east  rye,  oats  and  barley.  To  these  in  some  districts  are 
added  spelt,  buckwheat,  millet,  nce>wheat,  lesser  spdt  and  maize. 
In  general  the  soil  is  remarkably  well  cultivated.  The  three  years' 
rotation  formerly  in  use,  where  autumn  and  spring-sown  grain  and 
fallow  succeeded  each  other,  has  now  been  abandoned,  except  in 
some  districts,  where  the  system  has  been  modified  and  improved. 
In  south  Germany  the  so-called  Fruchtwechsel  is  practised,  the  fields 
being  sown  with  grain  crops  every  second  year,  and  with  pease  or 
beans,  grasses,  potatoes,  turnips,  &c.,  in  the  intermediate  years. 
In  north  Genxtaxty  the  mixed  Koppelwirthschaft  is  the  rule,  by  which 
svstem,  after  several  years  of  grain  crops,  the  ground  is  for  two  or 
tnree  seasons  in  pasture. 

Taking  the  average  of  the  rax  years  1900-1905,  the  crop  of  wheat 
amountM  to  3,550,033  tons  (metric),  rye  to  9,296,616  tons,  barley 
to  3,102,883  tons,  and  oats  to  7,160,883  tons.  But,  in  spite  of  this 
considerable  yield  in  cereals,  Germany  cannot  cover  her  home 
consumption,  a.nd,  imported  on  the  avera^  of  the  six  years  1900- 
1005  about  4§  million  tons  of  cereals  to  supply  the  deficiency. 
The  potato  is  lai|^ly  cultivated,  not  merely  for  food,  but  for  dis- 
tillation into  spints.  This  manufacture  is  prosecuted  especially  in 
eastern  Germany.  The  number  of  distilleries  throughout  the 
Genman  empire  was,  in  1905-1906,  68,405.   The  common  beet 


{Beta vulgaris)  is  largely  grown  in  some  districts  for  theproductioa  of 
sugar,  which  has  greatly  increased  of  recent  years.  There  are  two 
centres  of  the  beet  sugar  ^Hoduction:  Magdebuif  for  tbe  districts 
Prussian  Saxony,  Hanover,  Brunswick,  Anfaalt  and  Thuringia, 
and  Frankfort-on-Oder  at  the  centre  of  the  group  Silesia,  Branden- 
burg and  Pomemnia.  Flax  and  hemp  are  cultivated,  though  not  ao 
much  as  formerly,  for  manufacture  into  linen  and  canvas,  and  also 
rape  seed  for  the  production  of  oil.  The  home  supply  of  the  former 
no  longer  suffices  for  the  native  demand.  The  cultivation  of  hops 
is  in  a  very  thriving  condition  in  the  southern  states  of  Gennany. 
The  soil  occupied  by  hops  was  estimated  in  1905  at  98,000  acres — 
a  lai^:er  area  than  in  Great  Britain,  which  had  in  the  same  year  about 
48,000  acres.  The  total  pioducttoa  of  hops  was  39,000  tons  in  1905, 
and  of  this  over  25,000  were  grown  in  Bavaiia,  WOrttembeig,  Badra 
and  Alsace-Lorraine.  Almost  die  whole  yield  in  hops  ts  consumed 
in  the  country  by  the  great  breweries. 

Tobacco  forms  a  most  productive  and  profitable  object  of  culture 
in  many  districts.  The  total  extent  under  this  crop  in  1905  was  about 
35.000  acres,  of  which  45%  was  in  Baden,  12%  in  Bavaria,  30% 
in  Prussia,  and  the  rest  in  Alsace  and  Hesee-Darmstadt.  In  the 
north  the  plant  is  cultivated  principally  in  Fomerania,  Brandenburg 
and  East  and  West  Prussia.  Of  late  years  the  production  has  some- 
what diminished,  owing  to  the  extensive  tobacco  manufacturing 
industries  of  Bremen  and  Mambui^  wiuch  import  almost  exchirivdy 
foreign  leaves. 

Ulm,  Nuremberg:,  Quedlinbiug,  Erfurt,  Strassbure  and  Gubea 
are  famed  for  their  vegetables  and  garden  seeds.  Bermi  is  noted  for 
its  flower  nurseries,  the  Rhine  valley,  Wtirttember^  and  the  Elbe 
valley  below  Dresden  for  fruit,  and  Frankfort-on-main  for  cider. 

The  culture  of  the  vine  is  almost  confined  to  southern  and  western 
Germany,  and  especially  to  the  Rhine  district.  The  northern  timUfl 
of  its  growth  extend  from  Bonn  ia  a  north-easterly  y. 
direction  through  Cassel  to  the  southern  foot  of  the 
Harz,  crossing  52*  N.  on  the  Elbe,  running  then  east  some  miles  to 
the  north  of  that  parallel,  and  finally  turning  sharply  towards  the 
south-west  on  the  Warthe.  In  the  valley  w  the  Saale  and  Elbe 
(near  Dresden),  and  in  lower  Silesia  (between  Guben  and  Griinberg), 
the  number  of  vineyards  is  small,  and  the  wines  of  inferior  qualitv; 
but  ak>i^  the  Rhine  from  Basel  to  Coblenz,  in  Alsace,  Baden,  tne 
Palatinate  and  Hesse,  and  above  all  in  tbe  province  of  Nassau,  the 
lower  slopes  of  the  bills  are  literally  oovered  with  vines.  Here  are 
produced  the  celebrated  RQdeshetmer,  Hochheimer  and  Johannis- 
berger.  The  vines  of  the  lower  Main,  particularly  those  of  Wttrzburg. 
are  the  best  kinds;  those  of  the  upper  Main  and  the  valley  of  the 
Neckar  are  rather  inferior.  The  Moselle  wines  are  lighter  and  more 
acid  than  those  of  the  Rhine.  The  total  amount  produced  in 
Germany  is  estimated  at  1000  million  ^lon8,ofavalue  of  £4,000,0009 
Alsace-Lorraine  turning  out  400  millions;  Baden,  175;  Bavaria, 
WOrttemberg  and  Hesse  togeraer,  300;  while  tbe  rematndar,  which 
though  staafl  in  quantity  is  in  quality  the  best,  is  produced  by 
Prussia. 

The  cultivation  ctf  grazing  lands  in  Germany  has  been  greatly 
improved  in  recent  times  and  is  in  a  highly  prosperous  condition. 
The  provinces  of  Schleswig-Holstein,  Fomerania,  Hanover  ifrmttai±. 
(especially  the  marsh-lands  near  the  sea)  and  the  grand- 
duchy  CM  Mecklenbuig-Schwerin  are  particularly  remarkable 
in  this  respect.  Tbe  best  meadow-lands  of  Bavaria  are  in  the 
province  of  Franconia  and  in  the  outer  range  of  the  Alps,  and  those 
of  Saxony  in  the  Er^birge.  Wtirttembe^,  Hesse  and  Thurio^ 
also  yield  cattle  of  exceUent  quality.  These  large  cattle-reanng 
centres  not  only  supply  the  home  mariceta  but  export  live  stock  in 
considerable  quantities  to  England  and  France.  Butter  is  also 
largely  exported  to  England  from  the  North  Sea  districts  and  from 
Schleswig-Holstein  and  Mecklenburg.  The  breeding  of  horses  has 
attained  a  great  perfection.  The  main  centre  is  in  Elast  and  West 
Prussia,  then  follow  the  marsh  districts  on  the  Elbe  and  Weser,  some 
parts  of  Westphalia,  Oldenburg,  Lippe,  Saxony  and  upper  Sileua, 
lower  Bavaria  and  Alsace-Lorraine.  Of  the  stud  farms  Trakehnen 
in  East  Prussia  and  Graditz  in  the  Prussian  province  of  Saxony  enjoy 
a  Europeui  reputation.  The  aggi^ate  number  of  sheep  has  shown 
a  conuderable  falling  off,  and  toe  rearing  of  them  is  mostly  carried 
on  only  on  large  estates,  the  number  showing  only  9,693,501  in  1900, 
and  7,907,200  in  1904,  as  against  28,000,000  in  i8m>.  As  a  rule, 
sheep-mrmir^  is  resorted  to  where  the  soil  is  of  infericn-  quality  and 
unsuitable  for  tillage  and  the  breeding  of  cattle.  Far  more  attention 
is  accordiiwly  given  to  sheep-farmii^  in  north«n  and  north-eastern 
Germany  than  in  Schleaw^-Hdatem,  Westf^ialia^  the  Rhineland 
and  souui  Germany.  The  native  demand  fm-  wool  u  not  covered  by 
the  home  productioni  and  in  this  article  the  export  from  the  United 
Kingdom  to  Germany  is  steadily  rising,  having  amounted  in  1905 
to  a  value  of  ^i{69l,035,  as  against  £742,632  in  1900.  The  latest 
stock  of  p^s  is  tn  central  Germany  and  Saxony,  in  Westphalia,  on 
the  lower  Rhine,  in  Lorraine  and  Hesse.  Central  Gennany  (especi- 
ally Gotha  and  Brunswick)  exports  sau^ges  and  hams  largely,  as 
well  as  Westphalia,  but  here  again  considerable  importation  takes 
place  from  otner  countries.  Goats  are  found  everywhere,  but  especi- 
ally in  the  hilly  districts.  Poultry  farming isaconsiderable  industry, 
thegeeseof  Fomerania  and  thefowlsof  Thuringia  and  Lorraine  being 
in  especial  favour.  Bee-keeping  is  of  connderaUe  importance, 
particularly  in  north  Germany  and  Silesia. 
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On  the  w4iole,  deniite  the  proeperous  oondkian  of  the  German 
live-stock  iarmiqg,  the  coneumption  of  meat  exceeds  the  anount: 
rendered  avaltable  by  home  production,  and  prices  can  only  be  kept 
down  by  a  steady  increase  in  the  imports  from  abroad. 

Fisheries.— Tht  German  fiehn^,  k>i«  of  Uttle  importance,  have 
been  Gainfully  fostered  within  reoent  yean.  The  deep-M  Stitiag 
in  the  North  Sea,  thanks  to  the  exertions  of  the  German  fishing  league 
(Deulsck^  Fisckereiverein)  and  to  government  suppcvt,  is  extrenwly 
active.  Trawlers  are  extensively  employed,  and  steamers  bring  the 
catches  directly  to  the  large  fish  markets  at  GeeetemUnde  and  Altona, 
whence  fadLities  are  afforded  by  the  railways  for  the  rapid  transport 
of  fish  to  Berlin  and  <other  centres.  The  fish  mostly  caught  are  cod, 
haddock  and  herrings,  while  Heligoland  yields  lobsters,^  and  the 
islands  of  FObr,  Amrum  and  Sylt  oysters  of  good  quality.  The 
Gennan  North  Sea  fishing  fleet  numbered  in  loos  6i8  boats,  with 
an  a«reKate  crew  of  5441  hands.  Equally  well  develofied  are  the 
Baltic  fia£«riea,  the  chi^  ports  engaged  in  which  are  Danzig,  Eckem- 
fdrde,  Kolberg  and  TravemOnde.  The  principal  f^atch  is  haddock 
and  herrings.  The  catch  of  the  North  Sea  and  Baltic  fisheries  in 
1906  was  indued  at  over  £700,000,  exclunve  of  herrings  for  salting. 
iJie  fisheries  do  not,  however,  supplv  the  demand  for  uh,  and  fresh, 
Bait  and  dried  fish  is  tmpcvted  largely  in  escess  of  tlw  hone  yield. 

Mines  and  Minerals. — Germany  abounds  in  minenls,  and  the 
extraordinary  industrial  development  of  the  country  since  1870  is 
largely  due  to  its  mineral  wealth.  Having  left  France  much  behind 
in  this  respect,  it  now  rivals  Great  Britain  and  the  United  States. 

Germany  produces  more  silver  than  any  other  European  state, 
and  the  quantity  is  annually  increasing.  It  is  extracted  from  the 
ores  in  the  mines  of  Freibuig  fSaxony),  the  Harz  Mountains,  upper 
Silesia,  Merseburg,  Aix-Ia-Cnapelle,  Wiesbaden  and  Arnsberg. 
Gold  ts  found  in  the  sand  (tf  the  nvem  Isar,  Inn  and  Rhine,  and  also, 
to  a  limited  extern,  on  the  Harx.  Tlie  quantky  yielded  in  1905  ms, 
of  silver,  about  400  tons  of  a  value  of  £ifioofioOt  and  gidd,  about  4 
tons,  valued  at  about  £548,000. 

Lead  is  produced  in  considerable  quantities  in  upper  Silesia,  the 
Harz  Mountains,  in  the  Prussian  province  of  Nassau,  in  the  Saxon 
Ersgebicge  and  ia  the  Sauerland.  The  yield  in  1905  amounted  to 
about  153,000  tons,  of  which  30,000  tons  were  e3q>orted. 

Copper  is  found  principally  in  the  Mansfeld  district  of  the  Prussian 
province  of  Saxony  ana  near  Arnsberg  in  the  Sauerland,  the  ore 
yielding  31,713  tons  in  1905,  of  which  5000  tons  were  exported. 

About  90%  of  the  zinc  produced  in  Kurope  is  yielded  by  Belgium 
and  Germany.  It  is  mostly  found  in  uoper  Silesia,  around  Beuthen, 
and  in  the  districts  of  Wiesbaden  and  Aix-Ia-Chapelle.  In  1905 
no  less  than  198,000  tons  of  block  nnc  were  produced,  oi  which  16,500 
tons  were  exported. 

Of  other  minerals  (with  the  eaceptions  of  coal,  iron  and  salt  treated 
below)  nickel  and  antimony  are  found  in  the  upper  Harr;  cobalt  in 
the  hilly  districts  of  Hesse  and  the  Saxon  Erzgebirge ;  arsenic  in  the 
Riesengebirge;  quicksilver  in  the  Sauerland  and  in  the  spurs  of  the 
SaaiivOctoi  coal  hills;  graphite  in  Bavark;  porcelain  clay  in 
Saxony  and  SUeata;  amber  aloog  the  whole  Baltic  coast;  and  lime 
and  gypsum  in  almost  all  parts. 

Coal-mining  appears  to  nave  been  first  practised  inthe  14th  century 
at  Zwickau  (Saxony)  and  on  the  Ruhr.  There  are  six  large  coal- 
fields,  occupying  an  area  of  about  3600  sq.  m.,  of  which 
the  most  important  occufHes  the  basin  of  the  Ruhr,  its 
extent  being  estimated  at  3800  sq.  m.  Here  there  are  more  dian 
60  beds,  of  a  total  thtcknesB  (tf  150  to  300  f t.  of  coal;  and  the  amount 
in  the  pits  has  been  estimated  at  45,000  millions  of  tons.  Smaller 
fields  are  found  near  Osnabrflck,  Ibbenbllren  and  Minden,  and  a 
larger  one  near  Aix-Ia-Chapelte.  The  Saar  coal-field,  within  the 
area  enclosed  by  the  rivers  Saar,  Nahe  and  Blies  (460  sq.  m.),  is  of 
great  importance.  The  thickness  of  80  beds  amounts  to  350  ft., 
and  the  total  mass  of  coal  is  estimated  at  4^400  million  tons.  The 
greater  part  of  the  basin  belongs  to  Prussia,  the  rest  to  Lorraine. 
A  still  larger  field  exists  in  the  upper  Sitesian  basin,  on  the  border- 
land between  Austria  and  P<dand,  oontainii^  about  50,000  million 
tons.  Beuthen  is  the  chief  centre.  The  Silesian  coal-fields  have  a 
second  centre  in  Waldenburg,  east  of  the  Riesen^birae.  The  Saxon 
coal-fields  stretch  eastwards  for  some  miles  from  ^vriclcau.  Deposits 
of  less  consequence  are  found  in  upper  Bavaria,  upper  Franconia, 
Baden,  the  Harz  and  elsewhere. 

The  following  table  shows  the  lapidljr  increasing  develc^ment 
of  the  coal  production.  That  of  ligmte  is  added,  the  provinces  of 
Saxony  and  Brandenburg  being  rich  in  this  product : — 

Production  of  Cool  and  Lignite. 


Year. 

Coal. 

Lignite. 

Quantities, 

Value. 

Hands. 

Quantities. 

Value. 

Hands. 

1 871 
1881 
1891 
1899 
1900 
1905 

MUl.  Tons. 
39-4 
48.7 

73-7 
IOI-6 
1093 
131 -3 

Milt.  Mks. 
ai8-4 
253-3 

589-5 
789-6 
966- 1 
IQ49-9 

J  86,000 
283,000 
379,000 
414,000 
490,000 

Mill.  Tons. 

8-5 
13-8 
20-5 
34-2 
40-5 
53-5 

Mill.  Mks. 

36-3 
38-1 

7^-4 
98-5 

133-3 

25,600 
35.700 
44.700 
50,900 
53,800 

This  production  permits  a  considerable  export  of  coal  to  the  west 
and  south  of  the  empire,  but  the  distance  from  the  coal-fieMs  to 
the  German  coast  is  such  that  the  import  of  British  coal  cannot  yet 
be  dispensed  with  (1905,  over  ^,000,000  tons).  Besides  this,  from 
7,000,000  to  8,000,000  tons  of  lignite  come  annually  from  Bohemia. 
In  north  Germany  peat  is  also  of  importance  as  a  fuel;  the  area  of 
the  peat  moors  in  Prussia  is  estimated  at  8000  sq.  m.,  of  which  3000 
are  m  the  north  of  Hanover. 

The  iron-fields  of  Germany  fall  into  three  main  groups:  those  of 
the  lower  Rhine  and  Westphalia,  of  which  Dortmund  ana  DOssetdorf 
are  the  centres;  those  of  Lorraine  and  the  Saar;  and  those  of  upper 
^esia.  The  output  of  the  ore  has  enonnously  increased  of  recent 
years,  and  the  production  of  [Mg  iron,  as  given  for  1905,  amounted 
to  10,875,000  tons  of  a  value  of  ]£38,9oo,ooo. 

Germany  possesses  abundantsaltdcposits.  The  actual  prodoctioii 
not  only  covers  the  home  consumption,  but  also  allows  a  yearly 
increasing  exportation,  especially  to  Rusria,  Austria  and  Scandinavia. 
The  provinces  of  Saxony  and  mnover,  with  Thuringia  and  Anhalt, 

troduce  half  the  whole  amount.  A  large  a^-wm-k  is  found  at 
trzalkowo  (Posen),  and  smaller  ones  near  Dortmund,  Limstadt 
and  Minden  (Westphalia).  In  south  Germany  salt  abounds  most 
In  Wiirttembarg  (Hall,  Heflbronn,  Rottwcil)  ;  the  principal  Bavarian 
works  are  at  the  foot  of  the  Alps  near  Freilassing  and  Rcwenhenn. 
H^e  and  Baden,  Lorraine  and  the  ui^r  Palatinate  have  also  salt- 
works. The  total  yield  of  mined  salt  amounted  in  1905  to  6.209,000 
tons,  including  1,165,000  tons  of  rock  salt.  The  production  baa 
made  great  advance,  having  in  1850  been  only  5  million  cwts. 

Manufactures. — In  no  other  country  of  the  world  has  the 
manufartwripg  industry  made  such  rapid  strides  within  recent 
years  as  in  Germany.  This  extraordinary  development  of 
industrial  energy  embraces  practically  all  classes  of  manufactured 
articles.  In  a  general  way  the  chief  manufactares  may  be 
geographically  distributed  as  follows.  Prussia,  Alsace-Lorraine, 
Bavaria  and  Saxony  are  the  chief  seats  of  the  iron  manufacture. 
Steel  is  produced  in  Rhenish  Prussia.  Saxony  is  predominant 
in  the  production  of  textiles,  though  Silesia  and  Westphalia 
manufacture  Unen.  Cotton  goods  are  largely  produced  in 
Baden,  Bavaria,  Alsace-Lorraine  and  Wtlrttemberg,  woollens 
and  worsteds  in  Saxony  and  the  Rhine  province,  silk  in  Rhenish 
Prussia  (Elberfeld),  Alsace  and  Baden.  Glass  and  porcelain 
are  largely  produced  in  Bavaria;  lace  in  Saxony;  tobacco ' 
in  Bremen  and  Hamburg;  chemicals  in  the  Prus^an  province 
of  Saxony;  watches  in  Saxony  (GlashGtte)  and  Nuremberg; 
toys  in  Bavaria;  gold  and  silver  flagree  in  Berlin  and  Aadiafien- 
burg;  and  beff  in  Bavada  and  Prussia. 

It  is  peiliaps  more  in  respect  of  its  uon  industry  than  of  its  other 
manufactures  that  Gennany  has  attained  a  leading  position  in  the 
markets  of  the  world.  Its  oiief  centres  are  in  Westphalia 
and  the  Rhine  province  {aufroter  Erde),  in  upper  Silesia,  t]"?.^ 
in  Alsace-Lorraine  and  in  Saxony.  Of  thetotai  production  "■■■"T. 
of  pig  iron  in  1905  amounting  to  over  ro.ooo.ooo  tons,  more  than  the 
half  was  produced  in  the  Rtiineland  and  Westphalia.  Huge  blast 
furnaces  are  in  constant  activity,  and  the  output  of  rolled  iron  and 
steel  is  constantly  increasing.  In  the  latter  the  greatest  advance 
has  been  made.  The  greater  part  of  it  is  produced  at  or 
around  Essen,  where  are  the  famous  Krupp  works,  and  Bochum. 
Many  states  have  been  for  a  considerable  time  supplied  by  Krupp 
with  steel  guns  and  battleship  plates.  The  export  of  steel  (railway) 
rails  and  bridges  from  this  part  is  steadily  on  the  increase. 

Hardware  also,  the  production  of  which  is  centred  in  Solingen, 
Heilbronn,  Esslinj^en,  &c.,  is  largely  exported.  Germany  stands 
second  to  Great  Britain  in  the  manufacture  of  machines  and  engines. 
There  are  in  many  targe  cities  of  north  Germany  extensive  establish- 
ments  for  this  purpose,  but  the  industry  is  not  limited  to  the  large 
cities.  In  agricultural  machinery  Germany  is  a  serious  competitor 
with  England.  The  locomotives  and  wagons  forthe  German  railways 
are  almost  exclusively  built  in  Germany;  and  Russia,  as  well  as 
Austria,  receives  large  supplies  of  railway  plant  from  German  works. 
In  shipbuilding,  likewise^  Gennany  is  practically  independent, 
yards  having  been  established  for  tne  construction  of  the  largest 
vessels. 

Before  1871  the  production  of  cotton  fabrics  in  France 
exceeded  that  in  Germany,  but  as  the  cotton  manufacture 
is  pursued  largely  in  Alsace,  the  balance  is  now 
against  the  former  country.  In  1905  there 
were  about  9,000,000  spindles  in  Germany.  The 
export  of  the  goods  manufactured  amounted  in 
this  year  to  an  estimated  value  of  £19,600,000. 
spinning  and  weavii^  are  not  confined  to  one  district,  but 
are  prosecuted  in  upper  Alsace  (Mfilhausen,  Gebweiier, 
Colmar),  in  Saxony  (Zwickau,  Chemnitz,  Annaberg),  in 
Silesia  (Breslau,  Liegnitz),  in  the  Rhine  province  (Dtissel- 
dorf,  Monster,  Colc^e),  in  Erfurt  and  Hanover,  in 
Warttembetg  (ReutUt^n,  Cannstatt),  in  Baden,  Bavaria 
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(Augsburg,  Bamberg,  Bayreuth)  and  in  t^^I^itatinate. 
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Atthoueh  Germany  piroduces  wool,  flax  and  hemp,  the  home  pro- 
duction m  these  materials  is  not  sufficient  to  meet  the  demand  of 
manufactures,  and  large  quantities  of  them  have  to  be  imported. 
In  1895  almost  a  million  persons  (half  of  them  women)  were  employed 
in  this  oranch  of  industry,  and  in  1897  the  value  of  the  cloth,  buckskin 
and  flannel  manufacture  was  estimated  at  £18,000,000.  The  chief 
seats  <rf  this  manufacture  are  the  Rhenish  districts  of  Aix-la-Chapelle, 
DQren,  Eupen  and  Lennep,  Brandenburg,  Saxony,  Silesia  and  lower 
Luaatia,  the  chief  centres  in  this  group  being  Berhn,  Cottbus,  Sprem- 
Sa^ui  and  Sonunerfeld. 
The  manufacture  at  woollen  and  h^-wocdlen  dress  materials 
centres  mainly  in  Saxony,  Silesia,  the  Rhine  province  and  in  Alsace. 
Furniture  covers,  table  covers  and  plush  are  made  in  ElberfeLd  and 
Chemnitz,  in  Westphalia  and  the  RJiine  province  (notably  in  Etber- 
(eld  and  Barmen);  shawls  in  Berlin  and  the  Bavarian  Vc^land; 
carpets  in  Eterlin,  Barmen  and  Silesia.  In  the  town  of  Schmiraeberg 
in  tne  last  district,  as  also  in  Cottbus  (Lusatia),  oriental  patterns  are 
suoxssfully  imitated.  The  chief  seats  <rf  the  stocking  manufacture 
are  Chemniu  and  Zwickau  in  Saxony,  and  Apolda  in  Thuringia. 
The  »port  of  woollen  goods  from  Gennany  in  1905  amounted  to 
a  value  of  £13,000,000. 

Although  Imen  was  formerly  one  of  her  most  important  articles  of 
manufacture,  Germany  is  now  left  far  behind  in  this  industry  by 
Great  Britain,  France  and  Austria-Hungary.  This  branch  of  textile 
manufacture  has  its  principal  centres  in  Silesia,  Westphalia,  Saxony 
and  WQrttembeig,  while  Hirschberg  in  Klesia,  fiielefeld  in  Westphalia 
and  Zittau  in  Saxony  are  noted  for  the  excellence  of  theirproductions. 
The  E^>ods  manufactured,  now  no  longer,  as  formerly,  coarse  in  tex- 
ture, vie  with  the  finer  and  more  delicate  fabrics  of  Belfast.  In  the 
texdle  industry  for  flax  and  hemp  there  were,  in  1905,  276,000  fine 
spindles,  23,300  hand-looms  and  17,600  power-looms  in  operation, 
and,  in  1905,  linen  and  jute  materials  were  exported  of  an  estimated 
value  (tf  over  £3,000,000.  The  jute  manufacture,  the  principal 
centres  of  which  are  Beriin,  Bonn^  Brunswiclc  and  Hamburg,  has  of 
late  attahaed  considerable  dimensions. 

Raw  uUe  can  scarcelv  be  reckoned  among  the  products  of  the 
empire,  and  the  annual  demand  has  thus  to  be  provided  for  by 
importation.  The  main  centre  of  the  silk  industry  is  Crefeld  and  its 
ne^hbourhood;  then  come  Elbeifeld  and  Barmen,  Aix<la-Chapelle, 
as  well  as  Berlin,  Bielefeld,  Chemnitx,  Stuttt:art  and  the  district 
around  MQlhausen  in  Aliam. 

The  manufacture  of  paper  is  prosecuted  almost  everywhere  in  the 
empire.  There  were  loao  mills  m  operation  in  1895,  and  the  exports 
_  in  1905  amounted  to  more  than  £3,700,000  sterling,  as 

against  imports  of  a  value  of  over  £700,000.  The  manu- 
facture is  carried  on  to  the  largest  extent  in  the  Rhine  province,  in 
Saxony  and  in  Silesia.  Wall  papers  are  produced  chiefly  in  Rhenish 
Prussia,  Berlin  and  Hamburg;  the  finer  sorts  of  letter-paper  in 
Berlin,  Leipzig  and  Nuremberg;  and  printing-paper  (especially  for 
books)  in  Leipzig,  Berlin  and  Frankfort-on-Afain. 

The  chief  seat  of  the  leather  industry  is  Hesse-Darmstadt,  in 
which  Mainz  and  Worms  produce  excellent  material.  In  Prus^ 
large  factories  arc  in  operation  in  the  Rhine  province,  in 
Westphalia  and  Silesia  (Brieg).  Boot  and  shoe  manu- 
factures are  earned  on  everywhere :  but  the  best  goods  are  produced 
by  Mainz  and  Pirmasens.  Gloves  for  export  are  extensively  made  in 
WOrttemberg,  and  Offenbach  and  Aachaffenbun;  are  renowned  for 
fancy  leather  wares,  such  as  purses,  satchels  ana  the  like. 

Berlin  and  Mainz  are  celebrated  for  the  manufacture  of  furniture; 
Bavaria  for  toys;  the  Black  Forest  for  clocks;  Nuremberg  for 
pencils;  Berlin  and  Frankfort-on<Main  for  various  perfumes;  and 
Coli^ne  for  the  famous  eau-de-Cologne. 

The  beetroot  sugar  manufacture  is  very  considerable.  It  centres 
mainly  in  the  Prusuan  province  of  Saxomr,  where  Magdeburgis  the 
chief  market  for  the  whole  of  Gmnany,  in  Anhalt,  Bruns- 
®^*"'*  wick  and  Silesia.  The  number  of  factories  was,  in  1905, 
376,  and  the  amount  of  raw  sugar  and  molasses  produced  amounted 
to  2,643,531  metric  tons,  and  of  refined  sugar  1,711,063  tons. 

Beer  is  produced  throughout  the  whole  of  Germany.  The  pro- 
duction is  relatively  greatest  in  Bavaria.  The  Brausteuergebiet 
-  (beer  excise  district)  embraces  all  the  states  forming  the 

Zollverein,  with  the  exception  of  Bavaria,  Wilrttembei:g, 
Baden  and  Alsace-Lorraine,  in  which  countries  the  excise  duties  are 
separately  collected.  The  total  number  of  breweries  in  the  beer 
excise  district  was,  in  1905-1906,  5995.  which  produced  1017  million 
gallons;  in  Bavaria  nearly  6000  breweries  with  392  million  gallons; 
in  Baden  over  700  breweries  with  68  million  gallons;  in  Wurttem- 
berg  over  5000  breweries  with  87  million  gafions;  and  in  Alsace- 
Lonaine  95  breweries  with  t^ut  39  million  gallons.  The  amount 
brewed  per  head  of  the  population  amounted,  in  1905,  roughly  to 
160  imperial  pints  in  the  excise  district;  to  450  in  Bavaria;  280  in 
Wflrttemberg;  360  in  Baden;  and  I32  in  Al^x-Lorraine.  It  may 
be  remarked  that  the  beer  brewed  in  Bavaria  is  generally  of  darker 
colour  than  that  produced  in  other  states,  and  extra  strong  brews 
are  exported  largely  into  the  beer  e«use  district  aiui  abroad. 

Commerce. — ^The  rapid  development  of  CSennan  trade  dates 
from  the  ZoUverein  (customs  union),  under  the  special  rules 
and  regulations  of  which  it  is  administered.    The  Zollverein 


emanates  from  a  convention  originally  entered  into,  in  1828, 
between  Prussia  and  Hesse,  which,  subsequently  joined  by  the 
Bavarian  customs-league,  by  the  kingdom  of  Saxony  and  the 
Thuiingian  states,  came  into  operation,  as  regards  the  countries 
concerned,  on  the  ist  of  January  1834.  With  progressive 
tmitorial  extensions  during  the  ensuing  fifty  years,  and  embrac- 
ing the  grandrduchy  of  Ltixemburg,  it  had  in  1871,  when  the 
German  empire  was  founded,  an  area  of  about  309,381  sq.  m., 
with  a  popiUation  of  40,678,000.  The  last  important  addition 
was  in  October  1888,  when  Hamburg  and  Bremen  were  in- 
corporated. Included  within  it,  besides  the  grand-duchy  of 
Luxemburg,  are  the  Austrian  communes  of  Jtmgholz  and 
Mittelberg;  while,  outside,  lie  the  little  free-port  territories 
of  Hamburg,  Cuxhaven,  Bremerfaaven  and  Geestemllnde, 
Heligoland,  and  small  portions  of  the  districts  of  Constance 
and  Wald^ut,  lying  on  the  Badra  Swiss  frontier.  Down  to 
1879  Germany  was,  in  general,  a  free-trade  country.  In  this 
year,  however,  a  rigid  protective  system  was  introduced  by  the 
Zt^ltarifgesels,  since  modified  by  the  commercial  treaties  between 
Germany  and  Austria-Htmgary,  Italy,  Switzerland  and  Belgium, 
of  the  ist  of  February  1892,  and  a  customs  tariff  law  of  the 
35th  of  December  1903.  The  foreign  commercial  rdations 
oi  Germany  were  again  altered  by  the  general  and  conventional 
customs  tariff,  which  came  into  force  on  the  ist  of  March  1906. 
The  Zolltarifgesetz  of  the  15th  of  July  1879,  while  restricting 
the  former  free  import,  imposed  considerable  duties.  Exempt 
from  duty  were  now  only  refuse,  raw  products,  scientific  instru- 
ments, ships  and  literary  and  artistic  objects;  forty-four  articles 
— notably  beer,  vinegar,  sugar,  herrings,  cocoa,  salt,  fish  oils, 
ether,  alum  and  soda — were  unaffected  by  the  dumge,  while 
duties  were  henceforth  levied  upon  a  large  nmnber  of  articles 
which  had  previously  been  admitted  duty  free,  sudi  as  {dg  iron, 
machines  and  locomotives,  grain,  building  timber,  tallow,  horses, 
cattle  and  sheep;  and,  again,  die  tariff  law  further  increased 
the  duties  leviable  upon  numerous  other  artides.  Export  duties 
were  abolished  in  1865  and  transit  dues  in  1861.  The  law  under 
which  Great  Britain  enjoyed  the  "  most  favoitted  nation  treat- 
ment "  expired  on  the  3  ist  of  December  1905,  but  its  provisions 
were  continued  by  the  Bvndesrat  until  further  notice.  The 
average  value  of  each  article  is  fixed  annually  in  Germany  under 
the  direction  of  the  Imperial  Statistical  Office,  by  a  commission 
of  experts,  who  recdve  information  from  chambers  of  commerce 
and  other  sources.  There  are  separate  valuations  for  imports 
and  exfwrts.  The  price  fixed  is  that  of  the  goods  at  the  moment 
of  crosang  the  frontier.  For  impfflla  the  price  does  not  include 
customs  duties,  cost  of  tranqiwt,  insurance,  waiebniang,  &c., 
incurred  after  the  frontier  is  passed.  For  exports,  the  price 
includes  all  charges  within  the  territory,  but  drawbacks  and 
bounties  are  not  taken  into  account.  The  quantities  are  deter- 
mined according  to  obligatory  declarations,  and,  for  imports, 
the  fiscal  authorities  may  actually  weigh  the  goods.  For 
packages  an  official  tax  is  deducted.  The  countries  whence 
goods  are  imported  and  the  ultimate  destination  of  exports  are 
registered.  The  import  dues  amounted  in  the  year  1906,  the 
first  year  of  the  revised  tariff,  to  about  £31,639,000,  or  about 
los.  5d.  per  head  of  population. 

Statistics  relating  to  the  foreign  trade  of  the  Empire  are  necessarily 
confined  to  comparatively  recent  times.  The  quantities  of  such 
imported  articles  as  are  fiable  to  duty  have,  indeed,  been  known 
for  many  years;  and  in  1872  offidal  tables  were  compiled  showing 
the  value  both  of  imports  and  of  exports.  But  when  the  results 
of  these  tables  proved  the  importation  to  be  very  much  greater 
than  the  exportation,  the  conviction  arose  that  the  valuation  of  the 
exports  was  erroneous  and  below  the  reality.  In  1873  the  value  of  the 
imports  was  placed  at  £173,400,000  and  that  of  the  exports  at 
£124,700,000.  In  1905  the  figures  were — imports,  £371,000,0001 
and  exports,  £392,000,000,  including  predous  metals. 

Table  A  following  shows  the  classification  of  goods  adopted 
before  the  tariff  revision  of  igo6.  From  1907  a  new  classification 
has  been  adopted,  and  the  change  thus  introduced  is  so  great 
that  it  b  impossible  to  make  any  comparisons  between  the 
statistics  of  years  subsequent  to  and  preceding  the  year  1906. , 
Table  B  shows  imports  and  exports  for  1907  and  1908  according 
to  the  new  classification  adopted. 
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Table  A. — Classes  0/  Imports  and  Exports,  190$. 


&c 


Refuse  

Cotton  and  cottons  .... 
Lead  and  by-product*  .  .  . 
Brush  and  neve  malceta'  goods 
Drues,   chemista*   and  dlmen* 

colours  .... 
Iron  and  iron  goods 
Ores,  precious  metals,  asbestos 
Flax  and  other  vegetable  spinning 

materials  except  cotton  . 
Grain  and  agricultural  produce 

Glass  

Hair,  feathers,  bristles  . 

Skins  

Wood  and  wooden  wares  . 

Hops   ■ 

Instruments,  machines,  Ac 

Calendars  

Caoutchouc,  &c. 
Clothes,  body  linen,  millinery 
Copper  and  copper  goods  . 
Hardware^  &c  .... 
Leather  and  leather  goods  . 

Linens  

Candles  

Literaiy and workstrf art  . 
Groceries  andjconfectionery 
Fats  and  oils  ■  ..        .  . 
Paper  goods 
Furs 

Petroleum  

^ksaod  silksooda .  .  . 
Soap  and  perfumes  ... 
Playing  cards  .... 

Stone  goods  

Coal,  hgnite,  coke  and  peat 
Straw  and  hemp  goods  .  . 
Tar,  pitch,  renii      •    •  ■ 
Animals,  and  animal  productB 
Earthenware  goods  .    .  . 

Cattle  

OiJck>th  

Wools  and  woollen  textiles 
Zinc  andlrinc  goods 
Tin  and  japanned  goods 
Goods  insufficiently  declared 


Import. 


Total 


£6,866,350 

23488.750 
996,300 
102400 

15,896,900 

3.156.500 
28,834.050 

6,794,100 
59,136,200 
538.050 

t ,2 18,600 
.965.500 
i6.94fi.850 
913,150 
4.351.500 
34.300 
7.379.600 
739.900 
8,373400 
2,042400 
3.567.950 

I,  750.100 

11,150 
3,066,050 
41,446400 
12,510,600 
1.086,800 
265.700 
5,036,600 
9.5»3.300 
151,600 
400 
3.833,000 
10,136,800 
561,650 
3,504.400 
9,^6,200 
391.650 

II,  366.300 

43,150 
35,290,200 
683,350 
1.770,550 


Export. 


f352.3i7.250 


£1,170.300 
22,949,600 
979400 
515450 

23.196.250 
33.126400 
9,899450 

1.235.700 
7496,500 
2.743.900 
1,848,150 

9.548,450 
6,056,150 
3,135,600 
17.898,350 
74,700 
4,616400 
7,331,050 
10,307.050 
12,610,550 
9.665.300 
1^950 
42,350 
9.025.500 
17.585.000 
2,631,600 
7,ij8,8oo 
720,200 
112.300 
8,889,000 
768,200 
18,950 
2,110,550 
15.096450 
262,100 
834,100 
590,700 
5.076,350 
725,100 
177,300 
21,563,900 
3413,600 
744.100 
806,300 


£284,636,900 


TaBLE  B,-— Classes  of  Imports  and  Exports,  zgoT  ^  '9o8. 


Groups  of  Artides. 


Agricultural  and  forest  pro- 
duce*   

i^;ricultural  produce  * 
Colonial  produce  and  sub- 
stitutes for  the  same 
Southern  fruit  and  fruit 

For«t  produce   .    .  . 

Resins      .     .     .     .  '  . 

Animals  and  animal  pro- 
ducts'   

Hides  and  sldns    .  . 

Meat,  oil,  swar,  beverages 
Mineral  and  rasal  raw  ma- 
terials, mineral  oils  .  . 

Earths  and  stones 

Ores,  slag,  cinders 

Mineral  fuel  .... 

Mineral  oils  and  other 
fosnl  raw  materials  .  . 

Coal-tar,  coal-tar  oils 


Imports. 

Exports. 

Value  in  £1000. 

Value  in  £1000. 

1907. 

1908.* 

1907. 

1908.^ 

215.532 
93.253 

205,512 
102,954 

45.796 
10,369 

50,324 
15.168 

12.151 

12,328 

84 

108 

3.214 
28,166 
8,316 

3.262 

26,399 
8,209 

20 
4.066 
3,500 

23 
3.967 
2,325 

63,283 
16.930 

21,523 

61,794 
17.699 
20,404 

0,607 

5.383 
20,384 

9,676 

5.453 
20,048 

47.575 
6,541 
16,465 

16,895 

45.540 
7.542 
15451 
14.910 

26,166 
3.250 
1.407 

19.445 

36,208 
3,006 
1,206 

20,020 

7,168 
506 

7,309 
438 

558 
1,506 

491 
1485 

*  Provisional  figures  onlv. 
'  Exdudiiw  v^etable  andtanimal  textile  materials. 
■  Exdudmg  vegetable  textile  materials. 


Imports. 

Exports. 

uToups  <H  Articles. 

Value  in  £1000. 

Value  in  £1000. 

1908.* 

1007. 

1908.* 

Chemical    and  pharma- 

38,116 

ceutical  products,  colours 

J  A  78J. 

26  84^ 

Chemical  primary  mate- 

rials, adds,  salts .  .  . 

9,236 

0.661 

0.812 

Colours  and  d^ii^  ma- 

879 

11,630 

10,518 

Vami^,  lacquer  .    .  . 

% 

306 

331 

Ether,  aloohd  not  in- 

cluded dsewhere,  essen- 

tial oils,  perfumery  and 

1,918 

T.irt 

cosmetics  .... 

1  070 

1,004 

Artificial  manures  _ 

002 

1,001 

1 101 

1,236 

Explosives  of  all  kinds 

86 

7d 

■  I,6]3 

1.260 

Other  chemical  and  phar- 

maceutical products 

I.t6i 

I  270 

3  ^86 

Animal  and  vtsetable  tex- 
tile materials  and  wares 

08  KAO 

02  lO^ 

78,086 

70  141 

Silk  and  nlk  goods  . 

11  134 

1 1  164 

H  260 

11  lO^ 

27  114 

24  018 

Unworkied  wool .    .  . 

iQ  100 

2  647 

2  <6l 

Worked  wo(d    .    .  . 

A  62c 

A.  061 

4'™* 

1  700 

1  1Q1 

Wares  (tf  spaa  wool 

8  660 

30  668 

18,964 

Cotton  

26  301 

Unworlced  cotton 

26,167 

1  26A 

2  087 

Worlad  cotton  .  . 

you 

yaw 

891 

Cotton  wares    .    .  . 

7  118 
/  too'' 

34,838 

11A 

Other  vegetable  textile 

materi^s  .... 

10.783 

10411 

3.777 

3.471 

Unworked  .... 

'IS 

Worked  

133 

T17 

^0/ 

Wares  therectf 

2  68^ 

9  K11 

1  J1A 

Leather  and  leather  wares. 

furriers'  wares  . 

6,695 

6  6^7 

t6  778 

17  8l^ 

Leath^"  

2  6^8 

2,804 

7  Kni 

8  328 

Leather  wares 

1,176 

4,016 

1867 

616 

Furriers'  wares 

2  608 

3,672. 

5,237 

Caoutchouc  wares  . 

/  •Jt' 

2  128 

2  12^ 
*to*o 

Wares  of  soft  caoutehouc 

91< 

loo 

t  And 

T  T^l 

Hardened  caoutchouc  and 

wares  thereof 

'>A 

■*4 

«y 

Wares  of  animal  or  vegetable 

material  for  carvii^  or 

3.068 

2  ^8 

4^260 

4  III 

Wooden  wares  .... 

760 

I  707 

1,666 

Psper,  cardboard  and  wares 
uiereof  

I  IdO 

I  20^ 

0  142 

4  667 

0  tll 
y.»*' 

Books,  pictures,  painrings  . 

I  OQ2 

9  nin 

4,/^0 

Earthenware  .... 

407 

4." 

Glass  and  glassware 

7i7 
I'rl 

/  *" 

t  671 
0,"/  * 

5'*4y 

Precious  metals  and  vares 

thereof  

tR  fi-in 

A  Reft 

Gold  

I  r  61A 

II  i8a 

TO  9CM 

18  87t 

A  TKT 

2,897 

Gold  

11,071 

Gold  wares     .    .  . 

4'"/ 

1  ^ZA 

I  66^ 

I  OAS 

2  711 

2  707 

Silver  

1  7In 

I  206 

1,418 

Silver  wares 

331 

1,525 

Base   metals   and  wares 

thereof        .  >. 

26  108 

K7  lAfi 

c8  8a% 

Iron  and  iron  wares  .  . 

A.d.72 

18.800 

40,163 

Pig  iron  (indudiiw  non- 

malleable  alloys)  .  . 

I  601 

"J 

966 

905 

J.  102 

1  ^6o 

47  Oil 

oi  iyoj 

10  2<7 

Aluminium  and  alumi- 

nium wares 

U6 

AC1 

168 

J*™ 

271 

Raw  aluminium  . 

529 

AH 
'KM 

152 

77 

Aluminium  wares 

17 

30 

316 

1Q6 

Lead  and  lead  wares  .  . 

rtO 

Raw  lead  (including 

waste)  

I  470 

^68 

Lead  wares 

II 

14 

420 

417 

Zinc  and  zinc  wares  . 

727 

847 

2.433 

3,489 

Raw   zinc  (including 

waste)  .... 

706 

825 

1,631 

1,784 

^nc  wares .    .    •  ■ 

31 

32 

803 

705 

Tin  and  tin  wane    .  . 

2,405 

3.639 

1.380 

1.236 

Raw    tin  GiuJudinE 

2,357 

2,581 

787 

688 

Tin  wares  .... 

48 

48 

593 

548 

Nickel  and  nickd  wares  . 

400 

540 

246 

298 

Raw  nickel .... 

375 

527 

160 

233 

*  Provisioiial  ^res  only. 
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Imports. 

Exports. 

Imports. 

Exports. 

Groufw  <tf  Articles. 

Value  in  £1000. 

Value  in  £1000. 

Groups  of  Artides. 

Value  in  £1000. 

Value  m  £1000. 

1 007. 

1Q08.^ 

1407. 

1908.^ 

1 007. 

I908> 

1007. 

I908.> 

Nickel  wares    .  . 
Copper  and  copper  wares 
Raw  copper  (including 
copper   coin,  bram, 
tomMC,  &c.)  .    .  . 
Copper  wares   .  _  . 
Instruments  of  precision 
Machinery,  vehcles    .  . 
Machinery  .... 

13.803 

"'soi 
813 
7.093 
4.090 

13 
15.088 

14,192 
896 
885 
5.489 
3.451 

86 
7.998 

2,204 
5.794 
4.877 
33."7 
I9.04» 

65 
8470 

2,014 
6,456 
4,982 

£lectn>* technical  products 
Vehicles  and  vessels  . 
Fu'eanns,  clocks,  musical 
instruments,  toys  . 
Clocks  and  watches  .  . 
Musical  instruments  .  . 
Toys  

411 

2,562 

».733 
1,382 
233 
39 

1.587 

1424 
I.134 
170 

35 

8,227 
5.849 

8.704 
1,296 
3.176 

3.949 

9,107 
4,862 

7.505 
1,210 
3,780 
3.»73 

Total   .    .  . 

443.663 

439.636 

336.347 

349.114 

^  Provisiooat  ftgaxes  oidy. 


The  foUoi^ing  table  shows  the  commercial  intercourse  in  imports  and  eiqxirts.  exclusive  of  bullion  and  coin,  between  Germany 

and  the  chief  countries  of  the  world  in  1905, 1906  and  1907. 


imports. 


1905- 

1906. 

1907. 

Gtuntry. 

Percentage 

Percent^ 

Percentage 

Value 

of 

Value 

of 

.    Value  . 

of 

in 

Germany's 

in 

Germany's 

in 

Germany's 

fiooo. 

Total 

£1000. 

Total 

£1000. 

-Total 

Imports. 

Imports. 

Imports. 

BelKium  ...... 

13.439 

3-8 

14.315 

3-6 

14.586 

3-4 

Denmark  

5.986 

1.7 

6,302 

1*6 

6,050 

1-4 

France  ....... 

19,772 

5-6 

21,306 

5-4 

22,302 

5-3 

United  Kingdom  

35.320 

lO-I 

40,531 

iO'3 

48,014 

11-2 

Italy  

10,350 

3 

11,851 

3 

14.030 

3-3 

Netherlands  ...... 

12,077 

3 

11,864 

3 

.  11,187 

2>6 

Austria-Hungary  ..... 

36,974 

IO-6 

39.814 

ro*i 

39.939 

9-3 

Rumania  ...... 

1*3 

5.774 

1-5 

7,365 

1-7 

Russia  .       .  ■  

47.816 

13*6 

52,528 

13-4 

54447 

12-7 

Sweden  

1-7 

7.359 

1-9 

8.457 

2 

Switzerland  

2>6 

10,659 

2<9 

10,366 

Spain  ....... 

5.742 

1-6 

7.410 

1.9 

6,878 

British  South'  Aftica  .... 

1,769 

0-5 

1,766 

0.4 

2,258 

05 

Dominion  of  Canada  .... 

481 

O'l 

463 

o*i 

483 

o-i 

New  Zealand  

87 

94 

British  West  Africa  .... 

2,562 

0'7 

2.731 

0.7 

.  3.601 

o-S 

British.  India  

13,657 

3-9 

15.842 

30,016 

4'7 

Dutch  Indies  ...... 

5.848 

1.7 

7,002 

.  t;«.  : 

'9.«99 

3*1 

Ai^ntlne  Republic  .... 

18,150 

5-2 

18,302 

4-7 

21,756 

5-1 

Brazil  

8454 

2-4 

9,246 

It  . 

9.636 

3-2 

Chile  ....... 

6.536 

1-9 

7.131 

7,074 

1-6 

United  Sutes  

48.770 

13-9 

60,787 

15-4 

64,864 

15-1 

Commonwealth  of  Australia 

7.690 

2-2 

8,619 

2-2- 

11,309 

2*6 

Exports. 


1905. 

1906. 

1907. 

Country. 

Percentage 

Percentage 

Percentage 

Value 

of 

Value 

of 

Value 

of 

in 

Germany's 

in 

Germany's 

in 

Germany's 

£1000. 

Total 

£1000. 

Total 

£1000. 

Total 

Exports. 

Exports. 

Exports. 

Belgium  

15.364 

5-5 

5-6 

16,861 

5 

Denmark  

8,668 

3-1 

'9^99 

10,182 

France  ....... 

14,420 

51 

I' I 

22,0S0 

i6 

United  Kingdom  ..... 

51.253 

l8-2 

52,473 

i6-8 

52.135 

155 

Italy  

Netherlands  ...... 

8.045 

2-9 

".354 

3-6 

14.893 

21,295 

7-6 

31.799 

7 

23,233 

tt 

Norway  

3.447 

1*2 

3.573 

1-3 

4,211 

1-3 

Austria-Hungary  

28.526 

lO-l 

31,926 

IO*2 

35.231 

10-5 

Rumania  

2,144 

0-8 

3.140 

3.373 

I 

Russia   . 

17,027 

6 

19,962 

h 

21,531 

6-4 

Sweden  ....... 

7.653 

2-7 

8.675 

9.177 

2-7 

Switzerland  ...... 

17,649 

6-3 

18,367 

5-9 

21,948 

6-5 

Spain           .  ^  

3,609 

0-9 

3.838 

0-9 

3,228 

I 

British  South  Africa  .... 

1,687 

0-6 

1.607 

0-5 

1,422 

0-4 

Dominion  of  Canada  .... 

1,071 

0-4 

1,203 

0-4 

1.456 

0-4 

New  Zealand  ...... 

227 

O-I 

244 

0-1 

263 

01 

Turkey  

3.484 

1-3 

3.357 

11 

4,011 

1-2 

British  India  ...... 

4.226 

1-5 

5.011 

1-6 

4,868 

1-4 

China  

3.727 

1-3 

3.331 

l-l 

3.105 

0-9 

Japan    .       .  ^   

4.158 

1-5 

4.328 

1-4 

5.036 

1:1 

Ancentine  Republic  .... 

6,463 

a -3 

8.367 

2-7 

8,810 

Brazil  

3.525 

1-3 

4.364 

1-4 

5,118 

1-5 

Chile  

2,632 

0-9 

3.561 

I -2 

4.167 

1*3 

United  States  

26,660 

9-5 

31,281 

10 

32,070 

9-5 

Commonwealth  of  Australia 

2,264 

0-8 

2,863 

0-9 

3.004 

0-9 
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The  commerce  <^  Gennany  ahowa  an  upward  tendency,  which 
progresses  pari  Passu  with  its  eineatly  increased  production.  The 
export  of  snips  irom  the  United  Kingdom  to  the  empire  decreased 
during  two  years.  1903  (£305,682)  and  1904  (£365,062),  almost  to  a 
vanishing  point,  German  yards  being;  able  to  cope  with  the  demands 
made  u^n  them  for  the  supply  cu  vessels  of  all  classes,  including 
mercantile  vessels  and  ships  01  war.  In  1905  and  subsequent  years, 
however,  the  deface  of  employment  in  German  yards  increased  to 
such  an  extent,  principally  owing  to  the  pladng  of  the  Admiralty 
contracts  with  private  builders,  that  the  more  urgent  orders  for 
mercantile  vessels  were  placed  abroad. 

The  fdlowing  tables  give  the  value  of  trade  between  the  United 
Kingdom  and  Germany  in  1900  and  1905: — 


Staple  Impoits  iato  the  United  Kingdom 
from  Germany. 


Sugar   

Glass  and  mamifacturea  ■ 
Eggs       .      .      .      .  . 
Cottons  and  yam  . 
WooUeiiB  and  yam 
Iron  and  steel  and  nuuwfaictitres 
Machinery  .... 

Paper   

Musical  instninwnts 

Toys  

Zinc  and  manufactures 
Wood  and  manufactures 
Chemicals  .... 


1900. 


9.164,573 
1,078,648 
1,017,119 
993,244 

1,312.671 
1/312,376 
411,178 

523.544 
660,777 
644,690 
461.023 
1470,839 
5l3i3O0 


1905. 


10,488,085 
1,108,117 
764,966 
1.476,385 
1.984475 
379479 
735.536 
528,946 
676,391 
714.628 
673,602 
1.109,584 
735.830 


Principal  Articles  expprted  by 
Great  Britain  to  Germany. 

1905. 

Cottons  and  yam  

Woollens  and  yam  .... 

Alpaca,  Ac,  yam  

Wbol  

Machinery  ...... 

,  I 
3.843.917 

3,743.842 
1,022,259 
742,632 
2.937.05s 

3,040,797 
4,267,173 
i.59>.8oS 

i 

4.941.917 

3.795.591 
1.325.519 
1.691.035 
1.500,414 
2,042,483 
3,102,835 

3.406.535 
I.377i08i 

Navigation. — ^The  seamen  of  Frisia  are  amotig  the  best  in  the 
world,  and  the  shipping  of  Bremen  and  Hamburg  had  won  a 
respected  name  long  before  a  German  mercantile  marine, 
properly  so  called,  was  heard  of.  Many  Hamburg  vessete  sailed 
under  charter  of  £n{^h  and  other  houses  in  foreign,  espedaUy 
Chinese,  waters.  Since  186S  all  German  ships  have  carried  a 
common  flag— black,  white,  red;  but  formerly  Oldenburg, 
Hanover,  Bremen,  Hamburg,  Lttbedc,  Mecklenburg  and  Prussia 
had  each  its  own  flag,  and  ScMeawig-K>lstem  vessels  sailed 
under  the  Danish  flag.  Tlw  German  mercantile  fleet  occupies, 
in  respect  of  the  numba  of  vessels,  the  fourth  place — after 
Great  Britain,  the  United  States  of  America  and  Norway; 
but  in  respect  of  tonnage  it  stands  third— afto:  Great  Britain 
and  the  United  States  only. 

The  following  table  shows  its  distribution  on  the  ist  of  January 
of  the  two  years  1905  and  190B: — 


The  chief  ports  are  Hamfaw;^,.  Stettm,  Bmnen,  Ki^  Lftbeck, 
Flensbu^,  Bremerhaven,  Danzig  (Neufahrwasser),  GeestemUnde 
and  Emden;  and  the  number  and  tonn^;e  of  vessels  of  foreign 
nationality  entering  and  clearing  the  ports  ofthe  empire,  as  compared 
with  national  shipping,  were  in  1906: — 


Number 

Number 

Forngn  Ships. 

^entered 

Tonnage. 

cleared 

Tonnage. 

in  Cargo. 

in  Cargo. 

Danish  . 

5917 

1.589.346 

5059 

1,219,388 

British    ..    .  . 

5J37 

5,129,017 

3211 

2,552,268 

Swedish  .     .  . 

4891 

1.164,431 

3317 

747.656 

Dutch  ... 

3l8l 

458401 

1973 

316,562 

Norwegian 

1565 

817483 

730 

3473n 

Russian  .    .  . 

720 

350,564 

439 

143.983 

Baltic  Ports. 

North  Sea  Ports. 

Total  Shipping. 

Number. 

Tonn^e. 

Number. 

Tonnage. 

Number. 

Tonnage. 

1905— 
Sailing  vessels 
Steamers 

386 
486 

19,067 
236,509 

2181 
1171 

559.43^ 
1.537.563 

2567 
i6S7 

578,503 
1.774.072 

Totals 

1908— 
Sailing;  vessels  . 
Steamers    .  . 

Totals. 

872 

355.576 

3352 

2,096,999 

4224 

2.352,575 

394 
531 

17.472 
274.952 

2255 
1401 

516,180 
1,981,831 

2649 
1922 

533.652 
2,256,783 

915 

393,434 

36S6 

3,4!»8.oil 

4571 

3.790.435 

In  1905,  2136  vessels  of  283,171  tons,  and  in  1908,  2218  vessels  of 
384,081  tons,  belonged  to  Prussian  ports,  and  the  number  of  sailors, 
of  the  mercantile  marine  was  60,610  in  1905  and  71,853  in  igo8. 


The  i>orts  of  Hamburg  and  Bremen,  which  are  the  chief  outlets  for 
emigration  to  the  United  States  of  America,  carry  on  a  vast  com- 
mercial trade  with  all  the  chief  countries  of  the  world,  and  are  the 
main  gates  of  maritime  intercourse  between  the  United  Kingdom 
and  Germanv. 

'  The  inland  navigation  is  served  by  nearly  35,000  river,  canal  and 
coasting  vessels,  of  a  tonnage  of  about  4,000,000. 

Railways. — The  period  ofrailway  construction  was  inaugurated 
in  Germany  by  the  opening  of  the  line  (4  m.  in  length)  from 
Ntiremberg  to  FOrth  in  1835,  foUowed  by  the  main  Hne  (71  m.) 
between  Leipzig  and  Dresden,  opened  throu^out  in  X839. 
The  development  of  the  railway  system  was  slow  and  was  not 
conceived  on  any  uniform  i^an.  The  want  of  a  central  govern- 
ment operated  injuriously,  bx  it  often  happened  that  intricate 
negotiations  and  solemn  treaties  between  several  sovereign 
states  were  required  before  a  line  could  be  constructed;  and, 
moreover,  the  course  it  was  to  take  was  often  determined  less 
by  the  general  exigencies  of  commerce  than  by  many  trifling 
interests  or  desires  of  neighboring  states.  The  state  which 
was  most  self-seeking  in  its  railway  politics  was  Hanover,  which 
separated  the  eastern  and  western  parts  of  the  kingdom  of 
Frossia.  The  difficulties  arising  to  Prussia  from  this,  source 
were  experienced  in  a  still  greater  degree  the  seaports  of 
Bremen  and  Hamburg,  which  w^  severely  pampered  by  the 
particularism  displa}red  by  Hanover. 

The  making  of  railways  was  from  the  outset  regarded  by 
some  German  states  ts  exclusrvdy  a  functi<»i  of  the  government. 
The  South  German  states,  for  example,  have  only  possessed  state 
railways.  In  Prussia  numerous  private  companies,  in  the  first 
instance,  constructed  their  systems,  and  the  state  contented 
itself  for  the  most  part  with  laying  lines  in  such  districts  only 
as  were  not  likely  to  attract  private  capital. 

The  development  of  the  Crerman  railway  system  falls  con- 
veniently into  four  periods.  The  first,  down  in  1840,  embraces 
the  beginnings  of  railway  enterprise.  The  next,  down  to  184S, 
shows  the  linking-up  of  various  existing  lines  and  the  establish-- 
ment  of  inter-connexion  between  the  chief  towns.  The  third, 
down  to  x88i,  shows  the  gradual  establishment  of  state  control 
in  Prussia,  and  the  formation  of  direct  trunk  lines.  The 
fourth  begins  from  i88z  with  the  purchase  of  practically  all 
the  railways  in  Prus^  by  the  government,  and  the  introduc- 
tion of  a  uniform  system  of  interworking  between  the  various 
state  systems.  The  purchase  of  the  railways 
by  the  Prussian  government  was  on  the  whole 
equably  carried  out,  but  there  ware  several 
hard  cases  in  the  exproprii^on  of  some  of 
the  smaller  private  lines. 

The  majority  of  the  German  railways  are 
now  owned  by  the  state  governments.  Out  of 
344,70  m.  <rf  railway  completed  and  opm  for 
traffic  in  X906,  only  3579  m.  were  the  [Hcoperty 
of  private  undertakings,  and  of  these  about 
150  were  worked  by  the  state.  The  bulk  of  the 
railways  are  of  the  normal  4  ft.  8^  in.  gauge. 
Narrow-gauge  (aj  ft.)  lines — or  light  railways 
— extended  ove"  1218  m.  in  1903,  and  of  these 
537  m.  were  worked  by  the  state. 

The  board  re^nsible  for  the  imperial  control  over  the 
•whoie  railway  system  in  Germany  is  the  Reiekseisenbaknamt 
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in  BeriiD,  the  adnaiaistration  of  the  vuioiu  state  systms  residing, 
in  Prussia,  in  the  ministry  of  public  works;  in  Bavaria  in  the 
ministry  of  the  royal  house  and  of  the  exterior;  in  Wtlrttemberg 
in  the  mimstry  of  the  ezt^or;  in  Saxony  in  the  ministry  of 
the  interior;  in  Baden  and  Hesse-Dannstadt  in  commissions  of 
,the  ministry  of  finance;  and  in  Alsace-Lorraine  in  the  imperial 
ministry  of  railway. 

The  management  of  the  Prussian  railway  system  is  committed 
to  the  chatve  of  twenty  "  directions,"  into  which  the  whole  network 
of  lines  is  divided,  being  those  of  Altona,  Berlin,  Breslau,  Bromberg, 
Danzig,  Elberfeld,  Erfurt,  Essen  a.d.  Ruhr,  Franldort-on-Main, 
Halle  a.d.  Saale,  Hanover,  Cassel,  Kattowitz,  Cologne,  KOnigsberg, 
M^ebui^,  Milnster,  Posen,  SaarbrQcken  and  Stettin.  The  entire 
tength  of  the  system  was  in  100620,835  m.,  giving  an  average  of  about 
050  m.  to  each  "  direction.     The  smallest  mileage  controlled  by  a 

direction  "  is  Berlin,  with  380  m.,  and  the  greatest,  KOnigsbos, 
with  1200  m. 

The  Bavarian  system  embraces  46^  m.,  and  is  controlled  and 
managed,  apart  from  the  "  general  direction  "  in  Munich,  by  ten 
traffic  boards,  in  Augsburg,  Bambei^,  Ingolstadt,  Kempten,  Munich, 
Nuremberg,  Regensburg,  Rosenheim,  Weiden  and  Wflrzburg. 

The  system  of  the  kingdom  <A  Saxony  has  a  length  of  z6i6  m.,  and 
is  controlled  by  the  general  direction  in  Dresden. 

The  length  of  the  Wtlrttemberg  system  is  1141  m.,  and  is  managed 
by  a  general  direction  in  Stuttgart. 

Baden  (state)  controls  I333i  Oldenburg  (state)  382,  Mecklenburg- 
Schwerin  726  and  Saxe-Weimar  257  m.  respectively.  Rail- 
ways lyii^  within  the  other  smaller  states  are  mostly  worked  by 
Prussia. 

Alsace-Lorraine  lias  a  separate  system  of  1085  m..  which  is  worked 
by  the  imperial  general  direction  m  Strastburg. 

By  the  unking-up  of  the  various  state  systems  several  grand  trunk 
line  routes  have  been  developed — notably  the  lines  Berlin- Vienna- 
Budapest;  Berlin-Cologne- Brussels  and  Paris;  Berlin-Halle- 
Frankfort-on-Main-Basel;  Hamburg-Cassel-Munich  and  Verona; 
and  Breslau-Dresden-Bamberg-Geneva.  Until  1007  no  uniform 
system  of  passenger  rates  had  been  adopted,  each  state  retaining 
its  own  fares — a  condition  that  ted  to  much  confusion.  From  the 
1st  of  May  1907  the  following  tariff  came  into  force.  For  ordinary 
trains  the  rate  for  first  class  was  fixed  at  i^d.  a  mile;  for  aecond 
class  at  ■7d. ;  for  third  class  at  and  for  fourth  class  at  \d.  a  mile. 
For  express  trains  an  extra  charge  is  made  of  2s.  for  distances 
exceeding  93  m.  (150  kils.)  in  the  two  superior  classes,  and  is.  for  a 
lesser  distance,  and  of  is.  and  6d.  respectively  in  the  case  of  third 
class  tickets.  Fourth  class  passengers  are  not  conveyed  by  express 
trains.  The  above  rates  include  government  duty ;  but  the  privilege 
of  free  luggage  (as  up  to  56  tt>)  has  been  withdrawn,  and  all  luggage 
other  than  hand  baggage  taken  into  the  carriages  is  chargea  for. 
In  1903  371,084,000  metric  tons  of  goods,  including  animals,  were 
conveyed  by  the  German  railways,  yielding  £68,085,000  sterling, 
and  the  number  of  passengers  carried  was  957,684,000,  yiekling 
£39,500.000. 

The  passenger  ports  of  Germany  affordii^  oversea  communications 
to  distant  lands  are  nuunly  those  of  Bremen  (Bremerhaven)  and 
Hamburg  (Cuxhaven)  both  of  which  are  situate  00  the  North  Sea. 
From  them  great  steamship  lines,  notably  the  North  German  Lloyd, 
the  Hambui^-American,  the  Hamburg  South  American  and  the 
German  East  African  steamship  companies,  maintain  express  mail 
and  other  services  with  North  and  South  America,  Australia,  the 
Cape  of  Good  Hope  and  the  Far  East.  London  and  other  English 
ports,  French,  Italian  and  Levant  coast  towns  are  also  served  by 
paasenger  steamboat  sailings  from  the  two  great  North  Sea  ports. 
The  Baltic  ports,  such  as  Labeck,  Stettin,  Danzig  (Neufahrwasser) 
and  KOnijSDerKj  principally  provide  communication  with  the  anst 
towns  of  the  adjacent  countries,  Russia  and  Sweden. 

Waterways. — In  Germany  the  waterways  are  almost  solely 
in  the  possession  of  the  state.   Of  ship  canals  the  chief  is  the 

.  Kaiser  Wilhelm  canal  (1887-1895),  61  m.  long,  connecting  the 
North  Sea  and  the  Baltic;  it  was  made  with  a  breadth  at 
bottom  of  73  ft.  and  at  the  surface  of  213  ft.,  and  with  a  depth 
of  29  ft.  6  in.,  but  in  1908  work  was  begun  for  doubling  the  bottom 
width  and  increa»ng  the  depth  to  36  ft.  In  respect  of  internal 
navigation,  the  principal  of  the  greater  undertakings  are  the 
Dortmund-£ms  and  the  Elbe-Trave  canals.  The  former,  con- 

,  stmcted  in  1892-1899,  has  a  length  of  150  m.  and  a  mean  depth 
of  8  ft.  The  latter,  constructed  1895-1900,  has  a  length  of  43  m. 
and  a  mean  depth  of  about  7)  ft.  A  project  was  sanctioned  in 
1905  for  a  canal,  adapted  for  vessels  up  to  600  tons,  from  the 
Rhine  to  the  Weser  at  Hanover,  utilizing  a  portion  of  the  Dort- 
mund-Ems canal;  for  a  channel  accommodating  vessels  of  similar 
size  between  Berlin  and  Stettin;  for  improving  the  waterway 
between  the  Oder  and  the  Vistula,  so  as  to  render  it  capable 


of  accommodating  vesseb  of  400  tons;  and  for  the  canalization 
of  the  upper  Oder. 

On  the  whole,  Germany  caimot  be  said  to  be  rich  in  canals.  In 
South  Germany  the  Ludwigs  canal  was,  until  the  annexation  of 
Alsace-Lorraine,  the  only  one  of  importance.  It  was  constructed  by 
King  Louis  I.  of  Bavaria  in  order  to  unite  the  German  Ocean  and  the 
Black  Sea,  and  extends  from  the  Main  at  Bamberg  to  Kelhelm  on 
the  Danube.  Alsace-Lorraine  had  canals  for  connecting  the  Rhine 
with  the  Rhone  and  the  Mame,  a  branch  serving  the  colUeries  of  the 
Saar  valley.  The  North  German  plain  has,  in  the  east^  a  canal 
by  which  Russian  grain  is  conveyed  to  Kdnigsberg,  joining  the 
Pregel  to  the  Memel,  and  the  upper  Silesian  coalfield  is  in  com- 
municadon  with  the  Oder  by  means  of  the  Klodnitz  canal.  The 
greatest  number  of  canals  is  found  around  Berlin;  they  serve  to 
join  the  Spree  to  the  Oder  and  Elbe,  and  include  the  Teltow  canal 
opened  in  1906.  The  canals  in  Germany  (including  ^ip  caiu^ 
tSroug^  lakes)  have  a  total  leiuth  of  about  2600  m.  Navigable 
and  canalized  rivers,  to  which  belong  the  great  water-systems  of 
the  Rhine,  Elbe  and  Oder,  have  a  totaJ  length  of  about  6000  m. 

Roads. — The  construction  of  good  highways  has  been  well 
attended  to  in  Germany  only  since  the  Napoleonic  wars.  The 
separation  of  the  empire  into  small  states  was  favourable  to 
road-making,  inasmuch  as  it  was  principally  the  smaller  govern- 
ments that  expended  large  sums  for  their  network  of  roads. 
Hanover  and  Thuringia  have  long  been  distinguished  for  the 
excellence  of  their  roads,  but  some  districts  sttffer  even  still 
from  the  want  of  good  highways.  The  introduction  of  railways 
for  a  time  diverted  attention  from  road-making,  but  this  neglect 
has  of  late  been  to  some  extent  remedied.  Jn  Prusua  the  districts 
(Kreise)  have  undert^n  the  charge  of  the  construction  of  the 
roads;  but  they  receive  a  subsidy  from  the  public  funds  of  the 
several  provinces.  Turnpikes  were  abolished  in  Prussia  in  1874 
and  in  Saxony  in  1S85.  The  total  length  of  the  public  roads  is 
estimated  at  80,000  m. 

Posts  and  Telegraphs.— Wiih  the  exception  of  Bavaria  and 
Wtirttemberg,  which  have  administrations  of  their  own,  all  the 
German  states  belong  to  the  imperial  postal  district  (Reicks- 
postgAiet).  Since  1874  the  postal  and  telegri^hic  departments 
have  been  combined.  Both  branches  of  administration  have 
undergone  a  surprising  development,  especially  since  the  reduc- 
tion  of  the  postal  rates.  Germany,  including  Bavaria  and 
WUrttembeigf  constitutes  with  Auatriap-Ibmgaiy  a  gpedal  postal 
imion  (Deutsch-Osterreichischa-  Postverbajad),  besides  forming 
part  <^  the  international  postal  union.  There  are  no  statistics 
of  posts  and  telegraphs  before  1867,  for  it  was  only  when  the 
North  German  union  was  formed  that  the  lesser  states  resigned 
their  right  of  carrying  mails  in  favour  of  the  central  authority. 
Formerly  the  prince  of  Thum-and-Tazis  was  postmaster-general 
of  Germany,  but  oidy  some  of  the  central  states  belonged  to  his 
postal  territory.  The  seat  of  management  was  Frankfort-on" 
Main. 

The  f<^winK  table  diows  the  growth  in  tlie  number  of  poat 
offices  for  the  wnok  empire: — 


Year. 

Post  Offices. 

Men  employed. 

1872 
1880 
[890 
1899 
1904 
1907 

7.518 
9460 

24.952 
36,388 
38.658 
40.083 

128,687 
206,945 
261,985 
319^ 

In  1872  there  were  2359  teleeraph  <^ces;  in  1880,  9980^  in  1890, 
17,200;  and  in  1907,  37,309.  There  were  188  places  provided  with 
telephone  service  in  1888,  and  13,175  in  1899.  The  postal  receipts 
amounted  for  the  whole  empire  in  1907  to  £33,789,460,  and  the  ex- 
penditure to  :C3>.o96,944,  thus  showing  a  surplus  of  £3,692,516. 

Constitution. — The  constitution  of  the  German  empire  is,  in 
all  essentials,  that  of  the  North  German  Confederati<m,  which 
came  into  force  on  the  7th  of  June  1867.  Under  this  the  pre- 
sidency (Praesidium)  of  the  confederation  was  vested  in  the 
king  of  Prussia  and  his  heirs.  As  a  result  of  the  Franco-German 
war  of  1870  the  South  German  states  joined  the  confederation; 
on  the  9th  of  December  1870  the  diet  of  the  confederation 
accepted  the  treaties  and  gave  to  the  new  confederation  the 
name  of  German  Empire  (Deutsche  Reich),  and  on  the  18th  of 
January  1871  the  king  of  Prussia  was  proclaimed  German 
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emperor  (DaUscher  Kaiser)  at  Versailles.  This  was  a  cbange  of 
style,  not  of  functions  and  powers.  The  title  is  "  Gennan  em- 
peror^" not  "  emperor  of  Germany/'  being  intended  to  show 
that  the  Kaiser  is  but  primus  mier  pans  in  a  oonfedetatton  of 
territorial  aovereigiis;  his  attthority  as  territorial  sovereign 
{Landeskerr)  extends  over  Prussia,  not  over  Germany. 

The  impoial  dignity  is  hereditary  in  the  line  of  Hohenzollem, 
and  follows  the  law  of  primogeniture.  The  emperor  exercises 
the  imperial  power  in  the  name  of  the  confederated  states.  In 
his  office  he  is  assisted  by  a  federal  council  {Sundesrat),  which 
represents  the  governments  of  the  intUvidual  states  of  Germany. 
The  members  of  this  council,  58  in  number,  are  appointed  for 
each  session  by  the  governments  of  the  individual  states.  The 
legi^ative  functions  of  the  empire  are  vested  in  the  emperor,  the 
Bundesrat,  and  the  Reichstag  or  impmal  Diet.  The  members 
of  the  latter,  397  in  naahei,  are  elected  for  a  apace  of  five  years 
by  umversal  suffrage.  Vote  is  by  ballot,  and  <me  mmber  is 
elected  by  (approximately)  every  150,000  inhabitants. 

As  regards  its  legislative  ftmctions,  the  empire  has  supreme 
and  independent  control  in  matters  relating  to  military  affairs 
and  the  navy,  to  the  imperial  finances,  to  German  commerce, 
to  posts  and  telegraphs,  and  also  to  railways,  in  so  far  as  these 
affect  the  common  defence  of  the  country.  Bavaria  and  Wtirttem- 
be^,  however,  have  preserved  their  own  postal  and  tel^raphic 
administration.  Hie  legislative  power  of  the  empire  also  takes 
precedence  of  that  of  the  separate  states  in  the  regulation  of 
matters  affecting  freedom  of  migration  (PreaUiigkeif),  domicile, 
settlement  and  the  rights  of  German  subjects  generally,  as  well 
as  in  all  that  relates  to  banking,  patents,  protection  of  intellectual 
property,  navigation  of  rivers  and  canals,  civil  and  criminal 
legislation,  judicial  procedure,  sanitary  police,  and  control  of 
the  press  and  of  associations. 

The  executive  power  is  in  the  emperor's  hands.  He  r^resents 
the  empire  internationally,  and  can  declare  war  if  defensive, 
and  make  peace  as  well  as  enter  into  treaties  with  other  nations; 
he  also  appoints  and  receives  ambassadors.  For  declaring 
offensive  war  the  consent  of  the  federal  council  must  be  obtained. 
The  separate  states  have  the  privilege  of  sending  ambassadors 
to  the  other  courts;  but  all  consuls  abroad  are  officials  of  the 
empire  and  are  named  by  the  emperor. 

Both  the  Bundesrat  and  the  Reicfastag  meet  in  annual  sessions 
convoked  by  the  emperor  who  has  the  right  of  proroguing  and 
dissolving  the  Diet;  but  the  prorogation  must  not  exceed  60 
days,  and  in  case  of  dissolution  new  elections  must  be  ordered 
within  60  days,  and  the  new  ses^on  opened  within  90  dajrs.  All 
laws  for  the  regulation  of  the  empire  must,  in  order  to  pass, 
receive  the  votes  of  an  absolute  majority  of  the  federal  council 
and  the  Reichstag. 

Akace-Lfxfune  is  represented  in  the  Bundesrat  by  four  com- 
missioners {Kommissire),  without  votes,  who  are  nominated  by  the 
Statthalter  (imperial  lieutenant). 

The  fifty-eight  members  of  the  Bundesrat  are  nominated  by  the 
governments  of  the  individual  states  for  each  session;  while  the 
members  (rf  the  Reichstag  are  elected  by  universal  suffrage  and  ballot 
for  the  term  of  five  years.  Every  Gennan  who  has  comi^ted  his 
twenty-fifth  year  is  prima  facie  entitled  to  the  suffrage  in  the  state 
within  which  he  has  resided  for  one  year.  Soldiers  and  those  in  the 
nsvy  are  not  thus  entitled,  so  loi%  as  they  are  serving  under  the 
colours.  Excluded,  further,  are  persons  under  tutelage,  bankrupts 
and  paupers,  as  also  such  persons  who  have  been  deprived  of  civil 
rights,  during  the  time  of  such  deprivation.  Every  German  citizen 
who  has  completed  his  twenty-fifth  year  and  has  resided  for  a  year 
in  one  of  the  federal  states  is  eligible  for  election  in  any  part  of  the 
empire,  provided  he  has  not  be^,  as  in  the  cases  above,  exduded 
frtun  the  right  of  suffrage.  The  secrecy  of  the  ballot  is  ensured  by 
special  regulations  passed  on  the  28th  of  April  1903.    The  voting- 

Eaper,  furnished  with  an  official  stamp,  must  be  placed  in  an  envelope 
y  the  elector  in  a  compartment  set  apart  for  the  purpose  in  the 
polling  room,  and,  thus  enclosed,  be  handed  by  him  to  the  preuding 
officer.  An  absolute  majori^  of  votes  deades  the  election.  If 
(as  in  the  case  of  several  candidates)  an  absolute  majority  over  all 
the  others  has  not  been  declared,  a  test  dection  ^Sttehwahl)  takes 
place  between  the  two  candidates  who  have  received  the  peatest 
number  of  votes.  In  case  of  an  eqtud  number  of  votes  beuig  cast 
for  both  candidates,  the  decjuon  is  oy  lot. 

The  subjoined  table  gives  the  names  of  the  various  states  com- 
posing the  empire  and  the  number  of  votes  which  the  separate  states 


have  in  the  federal  council.  Each  state  may  i^ipoint  as  many 
members  to  the  federal  council  as  it  has  votes.  The  table  also  gives 
the  number  of  the  deputies  in  the  Reichstag. 


States  of  the  Empire. 


Kingdom  of  Prussia 

„       Bavaria  . 
Saxony  . 
WQrttembe^ 
Grand  duchy  of  Baden  . 
„  Hesse 
„  Mecklenburg-Schwerin 
„  Saxe-Wcamar 
„  Mecklenburg-Strelitz 
„         Oldenburg  . 
Duchy  m  Brunswick 

„      Saxe-Meiningen  . 
„      Saxe-Altenbuij  . 
„  Saxe-Coburg-Gotha 
„     Anhalt  .... 
Principality  of  Schwaraburg-Sonders 
hausen 

„  Schwar^urg-Rud(^- 
Btadt 
Waldeck      .  . 
„  Reuss-Greiz 
„  Reuss-Schleiz 
„  Schaumburg-Lippe 

Free  town  of  LQ^k:^  . 

„  Bremen  . 

„  Hamburg. 
Imperial  territory  of  Auace-Lorraine 

Total 


No.  of 
Members  in 
Bundesrat. 


17 
6 

4 
4 
3 
3 
2 
I 
I 
I 
3 
t 
I 
I 
I 


58 


No.  of 
Members  in 
Reichstag. 


=36 
48 
23 
17 

9 

6 

3 
1 

3 
3 
3 
I 
2 
2 


I 
I 
1 
z 
z 

X 

z 
z 
3 
15 


397 


The  Reichstag  must  meet  at  least  once  in  each  year.  Since 
November  1906  its  members  have  been  paid  (see  Payment  of 
Meubers). 

The  foUowii^  table  shows  its  oompoaitio&  after  the  elections  f>f 
X903  and  1907:— 


Parties. 


Centre  

Social  Democrats  

Conservatives  

National  Libemls   

Freisinnige  Volkspartei  

Reichspartei  

Alsatians,  Guel[dis  and  Danes  .      .      .  . 

Poles  

Wirtadiaftliche  Vereinigung  (Reform  Fartei) 

Freisinnige  Verein^ng  

Wilde  (no  party)  

Bund  der  Landwirte  

Bauembund  


1903. 

1907. 

100 

108 

81 
51 

49 

57 

27 

33 

19 

33 

18 

5 

16 

30 

12 

31 

9 

16 

9 

5 

3 

6 

3 

I 

All  the  Gennan  states  have  separate  representative  assemblies, 
except  Alsace-Lorraine  and  the  two  grand-duchies  of  Mecklenburg. 
The  six  larger  states  have  adopted  the  two-chamber  system,  but 
in  the  composition  of  the  houses  great  differences  are  found. 
The  lesser  states  also  have  chambers  of  representatives  numbering 
from  X3  members  (in  ReosS'Greiz)  to 48  monbers  (in  Brunswick), 
and  in  most  states  the  different  classes,  as  well  as  the  cities  and 
the  rural  districts,  are  separately  represented.  The  free  towns 
have  legislative  assemblies,  numbering  from  1 20  to  200  members. 

Imperial  measures,  after  passing  the  Bundesrat  and  the 
Reichstag,  must  obtain  the  sanction  of  the  emperor  in  order  to 
become  law,  and  must  be  countersigned,  when  promulgated,  by 
the  chancellor  of  the  empire  (Rekhskamlo').  AU  members  of  the 
federal  council  are  entitled  to  be  present  at  the  deliberations  of 
the  Reichstag.  The  Bimdesrat,  acting  under  the  direction  of 
the  chancellor  of  the  en^>ire,  is  also  a  supreme  administrative 
and  consultative  board,  and  as  such  it  has  nine  standing  com- 
mittees, viz.:  for  army  and  fortresses;  for  naval  purposes; 
for  tariffs,  excise  and  taxes;  for  trade  and  commerce;  for 
railways,  posts  and  telegraphs;  for  civil  and  criminal  law;  for 
financial  accounts;  f<»  foreign  affairs;  and  for  Alsace-Lorraine. 
Each  committee  includes  representatives  of  at  least  four  states 
of  the  empire. 
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For  the  several  branches  of  admmistration  a  considerable 
number  of  imperial  offices  have  been  gradually  created.  All 
of  them,  however,  dther  are  under  the  immediate  authority 
<tf  the  chancellor  of  the  em[nre,  or  are  separately  managed  under 
his  responsibility.  The  most  important 
are  the  chancery  office,  the  foreign  office 
and  the  general  post  and  telegraph  office. 
But  the  heads  of  these  do  not  form  a  cabinet. 

The  Chancellor  of  the  Empire  {Reichskanzler). 
— The  Prussian  plenipotentiary  to  the  Bundesrat 
is  ^the  president  of  that  assembly ;  he  is  ap- 
pointeo  by  the  emperor,  and  b^rs  the  title 
KeichskanHer.  This  head  official  can  be  repre> 
aented  by  any  other  member  of  the  Bundesrat 
named  in  a  document  of  substitution.  The 
R^hskanzler  is  the  sole  responsible  official, 
and  conducts  all  the  affairs  of  the  empire,  with 
the  exception  of  such  as  are  of  a  purely  military 
character,  and  is  the  intermediary  between  the 
emperor,  the  Bundesrat  and  the  Reichstag.  All 
imperial  rescripts  require  the  counter-signature 
of  the  chancellor  before  attaining  validity.  All 
measures  passed  by  the  Reichstag  require  the 
sanction  of  the  majority  of  the  Bundesrat,  and 
only  become  binding  on  being  proclaimed  on 
beualf  of  the  empire  by  the  diancellor,  which 
publication  talus  place  through  the  Reichs- 
gesetzMatt  (the  officialo^nof  thechancellor). 

Government  Offices. — ^The  ff^owing  imperial 
offices  are  directly  responsible  to  the  chancellor  and  stand  under  his 
ointrol: — 

1.  The  foreign  office,  which  is  divided  into  three  departments: 
(i.)  the  political  and  difdomatic;  (iL)  thepoUtical  and  commerdal; 
(iii.^  the  le^l.  The  chief  of  the  foreign  office  is  a  secretary  of  state, 
takinghis  instructions  immediately  from  the  chancellor. 

2.  The  colonial  office  Junder  the  direction  of  a  secretary  of  state) 
is  divided  into  (i.)  a  civil  department;  (ii.)  a  military  department; 
(iii.)  a  disciplinary  court. 

3.  The  ministry  of  the  interior  or  home  office  (under  the  conduct 
of  a  secretary  of  state).  This  office  is  divided  into  four  departments, 
dealing  with  (i.)  the  business  of  the  Bundesrat,  the  Rachstag,  the 
elections,  citizenriiip,  passports,  the  press,  and  military  and  naval 
matters,  so  far  as  the  last  concern  the  civil  authorities;  (n.)  purely 
social  matters,  such  as  old  age  pensicms,  accident  insurance,  migra- 
tion, settlement,  poor  law  administration,  &c.;  (iii.)  sanitary 
matters,  patents,  canals,  steamship  lines,  weights  and  measures; 
and  (iv.)  commercial  and  economic  relations — such  as  agriculture, 
industry,  commercial  treaties  and  statistics. 

4.  The  impttial  admiralty  (Reichsmarineami) ,  which  is  the  dilef 
board  for  the  administration  of  the  imperial  navy,  its  maintenance 
and  development. 

5.  The  imperial  ministry  of  justice  {Reichsjustixamt),  presided  over 
by  a  secretary  of  state.  This  office,  not  to  be  confused  with  the 
Reichsgericht  (supreme  legal  tribunal  of  the  empire)  in  Leiprig,  deals 
principally  with  the  drafting  of  legal  measures  to  be  submitted  to 
the  Reichstag. 

6.  The  imperial  treasury  {Reichsschatzamt),  or  occhequer,  is  the 
head  financial  office  of  the  empire.  Presided  over  by  a  secretary  of 
state,  its  functions  are  principally  those  appertaining  to  the  control 
of  the  national  debt  and  its  administration,  together  with  such  as 
in  the  United  Kingdom  are  delegated  to  the  board  of  inland  revenue, 

7.  The  imperial  railway  board  (Reichseisenbahnamt),  the  chief 
official  of  which  has  the  tide  of  "  preadent,"  deals  exclusively  with 
the  management  of  the  railways  throughout  the  em^pire,  in  so  far 
as  they  f^l  under  the  control  of  the  imperial  authonties  in  respect 
of  laws  passed  f<H'  thdr  harmonious  interwoHdng,  thdr  tariffs  and 
the  safety  of  passengers  conveyed. 

8.  The  imperial  post  office  iReichspostamt),  under  a  secretary  of 
state,  controls  the  post  and  telegraph  administration  of  the  empire 
(with  the  exception  of  Bavaria  andWUrttemberg),  as  also  those  In 
the  colonies  and  dependencies. 

9.  The  imperial  office  for  the  administratian  of  the  Imperial 
railways  in  Alsace-Lorraine,  the  chief  of  which  is  the  Prusdan 
minister  of  public  works. 

10.  The  office  of  the  accountant-general  of  the  empire  {Rechnungs- 
hof),  which  controls  and  supervises  the  expenditure  Ctf  the  sums  voted 
by  the  le^slative  bodies,  and  revises  the  accounts  of  the  imperial 
bank  (Rgtchsbank), 

11.  The  administration  of  the  imperial  invalid  fund,  i.e.  of  the 
fund  set  apart  In  1871  for  the  benefit  oF  soldiers  invalided  in  the  war 
of  1870-71 ;  and 

12.  The  imperial  bank  (Reiehsbank),  supervised  by  a  committee  of 
four  under  the  presidency  of  the  imperial  chancellor,  who  is  a  fifth 
and  permanent  member  of  such  committee. 

The  heads  of  the  various  departments  of  state  do  not  form,  as  in 
England,  the  nucleus  of  a  cabinet.  In  so  far  as  they  are  secretaries 
of  state,  they  are  directly  responuble  to  the  chancellor,  who  repre- 


sents all  the  offices  in  his  person,  and,  as  has  been  said,  is  the  medium 
of  communication  between  the  emperor  and  the  Bundesrat  and 
Rdchstag. 

Colofwx. — ^The  foUowii^  table  gives  some  particukus  of  liie 
dependencies  of  the  em{Hire^~ 


Name. 

Date  of 
Afxiuisttion. 

Area 
(estimated) 
sq.  m. 

Pop. 
(estunated). 

In  Africa — 
S.W.  Africa  

1004 
1884 
1884 
1885 

33,700 
190,000 

322.450 
364,000 

1,000,000 
3,500,000 
300,000 
7,000,000 

Total  in  Africa  . 
in  tne  r^acuic 
Gennan  New  Guinea 
Bismarck  Archipelsco  . 
Caroline,  Pelewand  Mariana  Islands 
Solomon  Islands  .... 

Mardiudl  Islands  

Samoan  Islands  .... 

1884 
1884 
1899 
1886 
1885 
1899 

910,150 

70,000 
.J  120,000 
800 
4,200 
160 
985 

11,700,000 

I  io,ooo(?) 

188.000 
41,600 
45.000 
15,000 
33.000 

Total  in  Pacific . 
In  JWa — 

1897 

96.14s 

117 

432,600 

60,000 

Total  dependencies 

I 884-1 899 

1,006,412 

12,192,600 

Except  Kiao-chow,  which  is  controlled  by  the  admiralty,  the 
dependencies  of  the  empire  are  under  the  direction  of  the  colonial 
office.  This  office,  created  in  1907,  replaced  the  colonial  department 
of  the  fordgn  office  which  previously  had  had  duuge  of  oc^onial 
affairs.  The  vakie  of  the  trade  of  the  colonks  with  Gemmny  in 
1^06  was;  imports  into  Germany,  £i,028,ooo-  exports  from 
Germany,  £2,236/x>D.  For  1907  the  total  revenue  from  the  colonies 
was  £849,000;  the  expenditure  of  the  empire  ^on  the  colonies  in 
the  same  year  being  £4,363,000.  (See  the  artides  on  the  various 
ct^nies.) 

Load  Government. — In  the  detaQs  of  its  organizatvm  local 
self-government  dlfiers  considerably  in  the  various  states  of  the 
German  empire.  Hie  general  principle  on  which  it  is  based, 
however,  is  that  which  has  received  its  most  complete  expression 
in  the  Prussian  system:  government  by  experts,  checked  by 
lay  criticism  and  the  power  of  the  purse,  and  effective  control 
by  the  central  authorities.  In  Prussia  at  least  the  medieval 
system  of  local  self-government  had  succumbed  completely  to 
the  centralizing  policy  of  the  monarchy,  and  when  it  was  revived 
it  was  at  the  will  and  for  the  purposes  of  the  central  authorities, 
as  subsidiary  to  the  bureaucratic  system.  This  fact  determined 
its  general  characteristics.  In  England  the  powers  of  the  local 
authorities  axe  defined  by  act  of  parliament,  and  within  the 
limits  of  these  powers  they  have  a  free  hand.  In  Germany  general 
powers  are  granted  by  law,  subject  to  the  approval  of  the  central 
authorities,  with  the  result  that  it  is  the  govmiment  (tepartmeAts 
that  determine  what  the  local  elected  authorities  may  do,  and 
that  the  latter  regard  themselves  as  commissioned  to  carry  out, 
not  so  much  the  will  of  the  locality  by  which  they  axe  elected, 
as  that  of  the  central  government.  This  attitude  is,  indeed, 
inevitable  from  the  double  relation  in  which  they  stand.  A 
BUr germeister,  once  elected^  becomes  a  member  of  the  bureaucracy 
and  is  responsible  to  the  central  administration;  even  the  head- 
man of  a  vilh^  commune  is,  within  the  narrow  limits  of  his 
functions,  a  government  official.  Moreover,  under  the  careful 
classification  of  affairs  into  local  and  central,  many  things  which 
in  England  are  regarded  as  local  {e.g.  education,  sanitary  admini- 
stration, police)  are  regarded  as  falling  under  the  sphere  of  the 
central  government,  which  either  administers  them  directly 
or  by  means  of  territorial  delegations  consisting  either  of 
individuals  or  of  groups  of  individuals.  These  may  be  purely 
official  (e.g.  the  Prussian  Re^erung),  a  mixture  of  officials  and 
of  elected  non-official  members  approved  by  the  government 
(e.g.  the  Bestrksausschuss),  or  may  consist  wholly  of  authorities 
elected  for  another  puipose,  but  made  to  act  as  the  agents  of  the 
centn^  departments  (e.g.  the  Kreisaussckuss).  That  this  system 
works  without  friction  is  due  to  the  German  habit  of  discipline; 
that  it  is,  on  the  whole,  singularly  effective  is  a  result  of  the 
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peculiady  enlightened  and  progressive  views  of  the  German 
bureaucracy.^ 

The  unit  oi  the  Gcamuut  system  of  local  goremment  is  the 
commune  (Gtmeindt,  or  more  strktly  Ortsgemeinde).  These  are 
divided  Into  rural  commnnes  {Landgemeinden)  and  urban  com- 
munes (Stadtgemeindm)t  the  powers  and  functions  of  which, 
though  difiering  widely,  ane  based  upon  the  same  general 
principle  of  representative  local  self-govenunent.  The  higher 
organs  of  local  government,  so  far  as  these  are  representative, 
are  based  on  the  principle  of  a  group  or  union  of  communes 
(Gemeindevo'band).  Thus,  in  Prussia,  the  representative 
assembly  of  the  Circle  {KrHstag)  is  composed  of  delegates  of 
the  rural  communes,  as  well  as  of  the  large  landowners  and  the 
towns,  while  the  members  of  the  provincial  diet  {Provimial- 
landtagy  are  chose&  by  the  Kntittag*  and  by  such  towns  as  f<nm 
separate  Knisg. 

In  Prussia  the  classes  of  administrative  areas  are  as  follows: 
(1)  the  province,  (2)  thegorerament  district  (Regiemngsbasirk), 
C3)  the  .  rural  circle  (Landkreis)  and  urban  drcle  (Stadtkreis) , 
(4)  the  official  district  {Amisbetirk),  (5)  the  town  commune 
iStadtgemeinde)  and  rural  commune  {Landgemeinde).  Of  these 
areas  the  provinces,  circles  and  communes  are  for  tbe  purposes 
both  of  the  central  administration  and  of  local  sdf-g<>vernment, 
and  the  bodies  by  which  they  are  governed  are  corporations. 
The  Regtentngsbairke  and  Amtsbezirke,  on  the  other  hand,  are 
for  the  purposes  of  the  central  administration  only  and  are  not 
incorporated.  The  Prussian  system  is  e^>lained  in  greater 
detail  in  the  article  Prussia  iq.v).  H«e  it  must  suffice  to 
indicate  briefly  the  general  features  of  local  government  in  the 
other  German  states,  as  compared  with  that  in  Prussia.  The 
province, which  usually  covers  the  area  of  a  formerly  independent 
state  (e.g.  Hanover)  is  peculiar  to  Prussia.  The  Regiemngsbairk, 
however,  is  common  to  the  larger  states  under  various  names, 
Regierungsbezirk  in  Bavaria,  KreishauftmanTtschaft  in  Saxony, 
iCreM in  Wiirttemberg.  Common  to  aUis  the  president  (^cgtertrngi- 
pritsiderU,  Kreishauptmann  in  Saxony),  an  official  who,  with  a 
committee  of  advisers,  is  responsible  for  the  oversight  of  the 
administration  of  the  circles  and  communes  within  his  jurisdic- 
tion. Whereas  in 'Prussia,  however,  the  Regierung  h  purely 
Official,  with  no  i^xfesentative  dement,  the  Regienmgsbesirk 
in  BaVBiia  has  a  r^resentative  body,  the  Landrat,  consisting  of 
delegates  of  the  dfetrict  assemblies,  the  towns,  large  landowners, 
clergy  and— in  certain  cases— ^he  universities;  the  president 
is  assisted  by  a  committee  {Lan^atsausschuss)  of  six  members 
elected  by  the  Landrat.  In  Saxony  the  Kfnskauptmann  is 
assisted  by  a  committee  {Kreisausschuss). 

Below  Uie  Regierungsbezirk  is  the  Krets,  or  Circle,  in  Prussia, 
Baden  and  Hesse,  which  corresponds  to  the  Distrikt  in  Bavaria, 
the  Oberdmt  in  Wttrttemberg*  and  the  Amtshauptmannschaft  in 
Saxony.  The  representative  assembly  of  the  Circle  (Kreistag, 
JHstrikfsrai  in  Bavaxis^f  i Amtsversammlung  in  Wilrttemberg, 
BeMirksversammlung  in  Saicony)  is  elected  by  the  communes,  and 
is  prnuded  over  by  an  official,  either  elected  or,  as  in  the  case 
of  the  Prussian  Landrat,  nominated  from  a  list  submitted  by 
the  assembly.  So  far  as  their  administrative  and  legislative 
functions  are  concerned  the  GcTmajiKreistage  have  been  compared 
to  the  English  county  councils  or  the  Hungarian  comitatus. 
Their  decisions,  however,  are  subject  to  the  approval  of  their 
official  chiefs.  To  assist  the  executive  a  small  committee 
{Kreisausschuss,  Distrikisausschuss,  &c.)  is  elected  subject  to 
official  approval.  The  official  district  (AnUsbmrk),  a  subdivision 
of  the  circle  for  certain  administrative  purposes  (notably  police} , 
is  peculiar  to  Prussia. 

Rural  Cotnnume*. — ^As  stated  above,  the  lowest  administative 
area  is  the  commune,  whether  urban  or  rural.  The  laws  as  to  the 
constttutioa  and  powers  of  the  rural  communes  vary  much  in  the 
different  states.  In  ^neral  the  commune  is  a  body  corporate,  its 
assembly  consisting  cither  (in  small  villages)  of  the  whole  body  of  the 
qualified  inhabitants  jGemeiiidaersaamuune),  or  <rf  a  representative 

'  See  the  comparative  study  in  Percy  Ashley's  LoctU  and  Central 
Goverrment  (London,  1906). 

.  *  Hie  Kr9is  in  WOrttembeig  corresponds  to  the  B»gi»ungshnirh 
elsewi^^e. 


asaemWy  (fiemeindBeairtiang)  elected  by  them  (in  communes  where 
there  are  more  than  forty  qualified  inhabitants).  At  its  bead  is  an 
elected  headman  (Schuise,  vorfvorskher,  &c.),  with  a  smalt  body  of 
asustants  (Scl^ffen,  &c.).  He  is  a  government  <^icial  responsible, 
inter  dUa,  for  the  policing  of  the  oommune.  When  there  are  large 
estates  these  sometimei  conadtnte  comninnes  of  tbenJaelvefl.  For 
common  purpoees  several  communes  may  combine,  such  combina- 
tions being  termed  in  Wtirttemborg  Bdrgermcistereien,  in  the  Rhine 
province  Amtsverbande.  In  general  the  communes  are  of  slight 
importance.  Where  the  land  is  held  by  small  peasant  proprietors, 
they  display  a  certain  activity;  wfatre  there  are  large  ground  land- 
lorde,  these  usually  control  them  absolutely. 

Taums. — ^The  constitution  of  the  towns  (Stddteverfassnng)  varies 
more  greatly  in  the  several  states  than  that  of  the  rural  communes. 
According  to  the  so-called  Slein'sche  Siddieverfassung  (the  system 
iiitroduc«l  in  Prussia  by  Stein  in  1808),  which,  to  differentiate 
between  it  and  other  systema,  is  called  the  MagistratiVfrfassimg  (or 
magisterial  consritution),  the  municipal  communes  enjoy  a  ^^reater 
degree  of  self-government  than  do  the  rural.  In  tiK  magisterial 
constitution  of  larger  towns  and  cities,  the  members  of  the  Magisirat, 
i.e.  the  executive  council  (also  called  Stad$rat,  Genttinderat),  are 
elected  by  the  representative  assembly  of  the  citisens  {Sladloerord- 
netenversammlung)  out  of  their  own  body. 

In  those  parts  of  Germany  which  come  under  the  influence  of 
French  legislation,  the  constitution  of  the  towns  and  that  of  the 
rural  communes  (the  so-called  B^irgermeislertimfiuiiing)  -is  identic^ 
in  that  the  members  of  the  communal  executive  body  are«  in  the 
same  way  as  those  of  the  communal  assembly,  elected  to  office 
immediately  by  the  whole  body  of  municipal  electors. 

Thegovemmeat  of  llhe  towns  is  regulated  in  the  main  by  municipal 
codes  \Siddteordnungen),  largely  based  upon  Stein's  reform  of  1808. 
This,  superseding  the  autonomy  severally  enjoyed  by  the  towns  and 
cities  since  the  middle  ^es  (see  Commune),  aimed  at  welding  the 
citizens,  who  had  hitherto  been  divided  into  classes  and  gilds,  into 
one  corporate  whole,  and  giving  tliem  all  an  active  share  m  the  ad- 
ministration of  public  affairs,  while  reservii^  to  the  central  authorities 
the  power  of  effective  control. 

Tne  system  which  obtains  in  all  the  old  Prus^n  provinces  (with 
the  exception  of  Rtigen  and  Vorpommem  or  Hither  Pomerania) 
and  in  Westphalia  is  that  of  Stein,  modified  by  subsequent  laws — 
notably  those  of  1853  and  1856 — ^which  gave  the  state  a  greater 
inBuence,  while  ext^ding  the  powers  of  the  MapstmL  In  Vor- 
pommem and  Rt^n,  andthus  In  the  towns  of  Greiiswald,  Stralsund 
and  Bergen,  among  others,  the  old  civic  constitutions  remain  un- 
changed. In  the  new  Prussian  provinces,  Frankfort-on-Main  re- 
ceive a  special  municipal  constitution  in  1867  and  the  towns  of 
Schleswig-Holstein  in  1869.  The  province  of  Hanover  retains  its 
system  as  emended  10  1858,  and  Hesse-Nassau,  with  the  exception 
gI  Frankfort-on-Main,  received  a  qtecial  corporate  sj^tem  in  1897. 
The  municipal  systems  of  Bavaria.  W&rttember^  and  Saxony  are 
more  or  less  based  on  that  of  Stein,  but  with  a  wider  sphere  of  self- 
government.  In  Mecklenburg  there  is  no  unifonn  system.  In 
Saxe-Coburg,  the  towns  of  Coburg  and  Neustadt  have  separate  and 
peculiar  municipal  constitutions.  In  almost  all  the  other  states 
the  system  is  unifonn.  The  free  cities  of  LUbeck,  Hamburg  and 
Bremen,  as  sovereign  states,  form  a  separate  class.  Their  con- 
stitutions are  described  in  the  articles  on  them. 

Where  the  "  magisterial "  constitution  prevails,  the  members  of 
the  Magistrat,  i.e.  the  executive  council  (also  called  variously 
Stadtrat,  Gemeindevorstand,  &c.),  are  as  a  rule  elected  by  the  repre- 
sentative assembly  of  the  burgesses  {Stadttterordnetenoersammlung; 
also  Gemeinderal,  stddHscher  Ausschuss, KoUegium der  Bargeroorsteher, 
Stadt^Ueslen,  &c.).  The  Magistrat  consists  of  the  chief  burgomaster 
(Erster  Bdrgermeister  or  StadtschuUkeiss,  and  in  the  large  cities 
OberbHrgemteister),  a  second  burgomaster  or  assessor,  and  in  large 
towns  of  a  number  of  paid  and  unpaid  town  councillors  {Ratsherren, 
Senatoren,  SchGffen,  Ratsmdnner,  Magistratsrdle),  together  with 
certain  salaried  members  selected  for  specific  purposes  (e.g.  Baurat, 
for  buildinjg).  Over  this  executive  body  the  SttMtoerordneten,  who 
are  electetTby  the  whole  body  of  citizens  and  unpaid,  exercise  a 
general  control,  their  assent  being  necessary  to  any  measures  of 
importance,  especially  those  involving  any  considerable  outlay. 
They  are  elected  for  from  three  to  rix  years;  the  members  of  the 
Maeistrat  are  chosen  for  six,  nine  or  twelve  years,  sometimes  even 
for  life.  In  the  large  towns  the  burgomasters  must  be  jurists,  and 
are  paid.  The  police  are  under  the  control  of  the  Magistrai,  except 
in  certain  large  dties,  where  they  are  under  a  separate  state  de* 
partment. 

The  second  system  mentioned  above  {RSrgfirmeistereiverfassung) 
prevails  in  the  Rhine  province,  the  Bavarian  Palatinate,  Hesse, 
Saxe- Weimar,  Anhalt,  Waldeck  and  the  principalities  of  Reuss  and 
Schwarzburg.  In  WQrttemberg,  Baden  and  Hesse-Nassau  the 
system  is  a  compromise  between  the  two ;  both  the  town  and  rural 
communes  have  a  mayor  {Bdrgermeister  or  Scbtdtheiss,  as  the  case 
may  be)  and  a  Gemeinderat  for  administradve  purposes,  the  citizens 
exercising  control  through  a  representative  Cemeindeausschuss 
(communal  committee). 

Justice. — By  the  Judicature  Act — Gerichtsverfassungsgeselt — 
of  1879,  the  so-called  "  regular  litigious "  jurisdiction  of  the 
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courts  of  law  was  rendered  unifonn  throughout  the  empire,  and 
the  courts  are  now  everywhere  alike  in  character  and  composition ; 
and  with  the  exception  of  the  Rachsgtricht  (supreme  court  of  the 
empire),  immediately  subject  to  the  government  of  the  state 
in  which  th^  exerdse  jurisdiction,  and  not  to  the  imperial 
government.  The  courts,  from  the  lowest  to  the  highest,  are 
Amtsgerickt,  Landgericht,  Oberlandesgericht  and  Reichsgericht. 
There  are,  further,  VerwaUungsgericktt  (administrative  courts) 
for  the  adjustment  of  disputes  between  the  various  organs 
of  local  government,  and  other  special  courts,  such  as  military, 
consular  and  arbitration  courts  (Sckiedsgericht).  In  addition 
to  litigious  business  the  courts  also  deal  with  non-litigious 
matters,  such  as  the  registration  of  titles  to  land,  guardianship 
and  the  drawing  up  and  custody  of  testamentary  dispositions, 
all  which  are  almost  entirely  within  the  province  of  Uie  Amts- 
gmchU.  There  are  unifonn  codes  of  criminal  law  {Sirafgesetz- 
Imch),  conunerdal  law  and  civil  law  {BUrgerliches  Geselsbuch),  the 
last  of  which  came  into  force  on  the  ist  of 
January  1900.  The  criminal  code,  based 
on  that  of  Prussia  anterior  to  1870,  was 
gradually  adopted  by  all  the  other  states 
and  was  generally  in  force  by  1872.  It 
has,  however,  been  frequently  emended 
and  supplemented. 

The  lowest  courts  of  first  iostance  are 
the  Amtsga^hU,  each  presided  over  by  a 
single  judge,  and  with  jurisdiction  in  petty 
criminal  and  dvil  cases,  up  to  300  marics 
(£15).   They  are  also  competent  to  deal 

with  all  disputes  as  to  wa^es,  and  letting  and  hiring,  without 
regard  to  the  value  of  the  object  in  dispute.  Petty  criminal  cases 
are  heard  by  the  judge  {Amtsrichier)  sittii^  with  two  Sch6ffen — 
assessors — selected  by  lot  from  the  lury  lists,  who  are  competent 
to  try  prisoners  for  offences  punishable  with  a  fine,  not  exceeding 
600  marks  (£30)  or  correspondinE  confinement,  or  with  imprison- 
ment not  exceeding  three  months. .  The  LandgerKkle  revise  the 
decisions  of  the  Amisgerichte,  and  have  also  an  cviginaliurisdiction 
in  criminal  and  civil  cases  and  in  divorce  proceedings.  The  criminal 
chamber  of  the  Landgericht  is  composed  of  five  judges,  and  a  majority 
of  four  is  required  for  a  conviction.  These  courts  are  competent 
to  try  cases  of  felony  punishable  with  a  term  of  imprisonment  not 
exceedii^  five  years.  The  preliminary  examination  is  conducted 
by  a  judge,  who  does  not  sit  on  the  bench  at  the  trial.  Juiy  courts 
(Schwurgerichle)  are  not  permanent  institutions,  but  are  pienodicalty 
held-  They  are  formed  of  three  judges  of  the  Landgericht  and  a  jury 
of  twelve;  and  a  two-thirds  majority  is  necessary  to  convict. 
Tha?e  are  173  Landgerichte  in  the  empire,  being  one  court  for  every 
335,833  inlmbitants.  The  first  court  of  second  instance  is  the 
Ooerloitdesgericht,  which  has  an  originaljurisdictton  in  grave  oSences 
and  is  composed  of  seven  judges.  There  are  tweaty-eu;ht  such 
courts  in  the  empire.  Bavaria  alone  has  an  Oberstes  Lanaesgerichi, 
whicfa  exercises  a  revising  jurisdiction  over  the  OberUmdcseenchte  in 
the  state.  The  supreme  court  of  the  German  empire  is  the  Reichs- 
gericht, having  its  seat  at  Leipz^.  The  judges,  numberii^  ninety- 
two,  are  appointed  by  the  emperor  on  the  advice  of  the  federal  council 
(fiundesrat).  This  court  exercises  an  appellate  jurisdiction  in  civil 
cases  remitted,  for  the  decinon  trf  questions  of  law,  by  the  inferior 
courts  and  also  in  all  criminal  cases  referred  to  it.  It  uts  in  four 
criminal  and  six  civil  senates,  each  conusting  <^  seven  judges,  one 
<rf  whom  is  the  president.  The  judges  are  styled  Reieksgenchtsr&te 
(counsellors  of  the  imperial  court^ 

In  the  Amtsgericht  a  private  litigant  may  conduct  his  own  case ; 
but  where  the  object  of  the  litigation  exceeds  300  marks  (£1^), 
and  in  appeals  from  the  Amisgeruht  to  the  Landgericht,  the  plaint^ 
^nd  also  the  defendant)  must  be  represented  by  an  advocate — 
Rechtsanwalt. 

A  Rechtsanwalt,  having  studied  law  at  a  university  for  four  years 
and  having  [»ssed  two  state  examinations,  if  desiring  to  practise 
must  be  admitted  as  "  defending  counsel "  by  the  Amtsgericht  or 
Landgericht,  or  by  both.  These  advocates  are  not  state  officials, 
but  are  sworn  to  the  due  execution  of  their  duties.  In  case  a  client 
has  suffered  damage  owing  to  the  negligence  of  the  advocate,  the 
latter  can  be  made  responsible.  In  every  district  of  the  Oberlandes- 
gericht, the  Rechtsanwdlte  are  formed  into  onAnwaUkammer  (chamber 
of  advocates),  and  the  council  of  each  chamber,  sitting  as  a 
court  of  honour,  deals  with  and  determines  matters  affecting  the 
honour  of  the  profession.  An  appeal  lies  from  this  to  a  second 
court  of  honour,  consisting  of  the  president,  three  judges  of  the 
Reichsgericht  and  of  three  Uwyers  admitted  to  practice  t^fore  that 
court. 

Criminal  prosecutions  are  conducted  in  the  name  of  the  crown  by 
the  SUuUsanw&Ue  (state  attorneys), 'who  form  a  separate  branch  of  the 
judicial  system,  and  initiate  public  prosecutions  or  reject  evidence  as 
being  insufiicient  to  procure  conviction.   The  proceedii^  in  the 


courts  are,  as  a  rule,  public.  Only  in  cxoeptioiid  drcunutances  are 
cases  heard  in  camera. 

Military  (fences  come  before  the  militaiy  court  and  serious 
offences  before  the  KritgsimdU.  The  court-martial  is,  in  every 
case,  composed  of  the  commander  of  the  district  as  president,  and 
four  officers,  assisted  a  judge-advocate  {^riegsgerichtsriU),  who 
conducts  the  case  and  swears  the  judges  and  witnesses.  In  the 
most  serious  class  of  cases,  three  officers  and  two  judge-advocates 
are  the  judges.  The  prisoner  is  defended  by  an  officer,  whom  be 
may  himself  appoint,  and  can  be  accjuitted  by  a  umple  nuvJority, 
but  only  be  condemned  by  a  two-thirds  majority.  Thoc  are  also 
Kaufmanns-  and  Gewerbegerichte  (commercial  and  industrial  courts), 
composed  of  persons  bdonging  to  the  classes  of  employers  and 
employees,  under  the  prendency  of  a  judge  of  the  court.  Their 
aim  is  the  effecting  of  a  reconciliation  between  the  parties.  From 
the  decision  of  these  courts  an  appeal  lies  to  the  Landgericht  where 
the  amount  of  the  object  in  dispute  exceeds  100  marks  (£5). 

The  following  table  shows  the  number  of  criminal  cases  tried 
before  the  a>urts  of  first  instance,  with  the  nnraber  and  sex  ai  con- 
victed persons,  and  the  number  of  the  latter  per  lo/xo  ot  the  civil 
populadon  over  twelve  years  of^age: — 


Year. 

Cases  tried. 

Persons  convicted. 

Total. 

Convictions 
per  10,000 
Inhabitants. 

Amtsgericht. 

Landgericht. 

Males. 

Females. 

1900 
1901 
1903 
1903 
1904 

1,143,687 
1,305,558 
1,331,080 
1,351.663 
1,387.686 

94.241 
101,471 

104.434 
105,341 

105.457 

396,975 
419.592 
431.257 
424>8i3 
435.191 

73,844 
77.718 
81,072 
80,540 
81,785 

469,819 
497.310 
512,329 
505.353 
516.97S 

1 19-5 
125-6 
127.3 
133-4 

134*3 

Of  those  convicted  in  1904,  335,336  had  been  previously  convicted. 


Poor  Law. — A  law  passed  by  the  North  German  Confederation 
of  the  6th  June  1870,  and  subsequently  amended  by  an 
imperial  law  of  the  xath  of  March  1894,  laid  down  rules  for  the 
relief  of  the  destitute  in  all  the  states  composing  the  empire, 
with  the  exception  of  Bavaria  and  Alsace-Lorraine.  According 
to  the  system  adopted,  the  public  relief  of  the  poor  is  committed 
to  the  care  of  local  unions  {Ortsarmenverbitnde)  and  provincial 
amon&(Landarmenverbdndc),ibe  former  corresponding,  generally 
to  the  commune,  and  the  latter  to  a  far  wider  area,  a  circle  or  a 
province.  Any  person  of  eighteen  years,  who  has  continuously 
resided  with  a  local  union  for  the  space  of  two  years,  there 
acquires  his  domicile.  But  any  destitute  German  subject  must 
be  relieved  by  the  local  union  in  which  he  happens  to  be  at  the 
time,  the  cost  of  the  relief  being  defrayed  by  the  local  or  provin- 
cial union  in  which  he  has  his  domicile.  The  wife  and  diildren 
have  also  their  domicile  in  the  place  where  the  husband  or  father 
has  his.' 

Relief  of  the  poor  k  one  <^  the  chief  duties  ol  the  organs  of  local 
self-government.  The  moneys  for  the  purpose  are  mainly  derived 
from  general  taxation  (poor  rates  per  se  bang  but  rarely  directly 
levied),  special  funds  and  voluntary  contributions.  In  some 
German  states  and  communes  certain  dues  (such  as  the  d(^  tax  in 
Saxony),  death  duties  and  particularly  dues  payable  in  respect 
public  entertainmentsand  police  court  fines, are  assigned  to  the  poor- 
relief  chest.  In  some  lai^  towns  the  Elberfeld  system  of  unpaid 
district  visitors  and  the  interworldng  of  {niblic  and  private  charity 
is  in  force.  The  imperial  laws  which  introduced  the  compulsory 
insurance  of  all  the  humbler  workers  within  the  empire,  and  gave 
them,  when  incapacitated  by  sickness,  accident  and  old  age,  an 
absolute  right  to  pecuniary  assistance,  have  greatly  reduced  pauper- 
ism and  cnme. 

Workmen's  Insurance. — On  June  15,  1883,  the  Rdchstag,  as 
the  result  of  the  policy  announced  by  the  empoor  William  I. 
in  his  speech  from  the  throne  in  x88i,  passed  an  act  making 
insurance  against  sickness,  acddent,  and  incapacity  conpulsory 
on  all  workers  in  industrial  pursuits.  By  further  laws,  in  1885 
and  x8q3,  this  obligation  was  extended  to  certain  other  classes 
of  workers,  and  the  system  was  further  modified  by  acts  passed 
in  1900  and  1903,  Under  this  system  every  person  insured  has  a 
right  to  assistance  in  case  of  sickness,  accident,  or  incapacity, 
while  in  case  of  death  his  widow  and  children  receive  an 
annuity. 

1.  Insurance  against  rickness  is  cwovided  for  under  these  laws 
partly  by  the  machinray  already  exisui^,  f  .e.  the  nek  benefit  societies, 

*  The  system  of  compulsory  registration,  which  involves  a  notifi- 
cation to  the  police  of  any  change  of  address  (even  temporary),  of 
course  mains  it  easy  to  determine  the  domicile  in  any  given  cas& 
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partly  by  new  machiBery  deviied  to  meet  the  new  obligation  im* 
poaed.  The  sick-funds  iKrankenkassffn)  are  thus  of  seven  kinds: 
(i)  free  assistance  funds  {Preie  Hilfskassen),  either  registered  under 
Uie  Uw  of  1876.  as  modified  in  1884  (Eingachriebene  Hitfikassen), 
or  established  under  the  law  of  the  separate  states  (landesreektliche 
Hilfskassen) ;  (2)  Bebiebs-  or  Fabrikkrankenkassen,  funds  estaUished 
by  individual  factory-owners;  (3)  Baukrankenkasse,  a  fund  estab- 
lished for  workmen  engaged  00  the  construction  (Bau)  of  particular 
engineering  works  (canat-dinEing,  &c.)>  hy  individual  contractors; 
UTgiid  ddc  funds  ilnmu^skranke»hassen)f  established  by  the  gilds 
for  the  workmen  and  apprentices  of  their  members;  (5)  miners* 
uck  fund  (Knappschjflskasse) ;  (6)  local  sick  fund  (Ortskronkenkasse) , 
established  by  the  commune  for  particular  ciafts  or  classes  of 
workmen;  (7)  Gemeindekranketiversickerunt,  i.e.  insurance  of 
members  of  the  commune  as  such,  in  the  event  of  their  not  subscribinr 
to  any  of  the  other  funds.  Of  these,  3,  3,  6  and  7  were  created 
under  the  above-mentioned  laws. 

The  number  of  such  funds  amounted  in  1903  to  23.271,  and 
included  10,334^7  workmen.  The  Ortsl^ankenkassen,  with 
4>975i332  members,  had  the  greatest,  and  the  Bavkrankenkassm, 
with  16^^59,  the  smallest  number  of  members.  The  Ortskranken- 
kassen,  which  endeavour  to  include  workmen  o{  a  like  trade,  have 
to  a  great  extent,  especially  in  Saxony,  fallen  under  the  control  of 
the  Social  Democrats.  Tne  appointment  of  permanent  doctors 
{Kaumdnte)  at  a  fixed  sahuy  has  given  rise  to  much  difference 
between  the  medical  profession  and  thu  local  sick  fund;  and  the 
insistenoe  on  "  freedom  (tf  ch(»oe  "  in  doctors,  which  has  been  made 
by  the  members  and  threatens  to  mQitate  against  the  interest  of  the 
profession,  has  been  met  on  the  part  of  the  medical  body  by  the 
appointment  of  a  commission  to  investv;ate  cases  of  undue  influence 
in  the  selection. 

According  to  the  statistics  furnished  in  the  Vierteljakrtshefte  zur 
StatisHk  des  deitlschen  ReUhes  for  lOOSi  the  receipts  amounted  to 
upwards  of  £10,000,000  for  1^3,  and  tne  expenditure  to  somewhat 
less  than  this  sum.  Administrative  changes  were  credited  with 
nearly  3^600,000,  and  the  invested  funds  totalled  £0,000,000.  The 
workmen  contribute  at  the  rate  of  two-thirds  and  the  employers  at 
the  rate  of  one-third ;  the  sum  jiayable  in  respect  of  each  worker 
varying  from  %  of  the  earnings  in  the  "  communal  sick  fund  " 
to  at  roost  1^4%  in  the  others. 

2.  Insurance  against  old  age  and  invalidity  comprehends  all 
persons  who  have  entered  upon  their  17th  year,  and  who  belong  to 
one  of  the  following  classes  of  wage-earners:  artisans,  apprentices, 
domestic  servants,  dressmakerst  charwomen,  laundresses,  seam- 
stresses, housekeepers,  foremen,  engineers,  journeymen,  clerks  and 
apprentices  in  shops  (exceptios  assistants  and  apprentices  in  chemists ' 
shops),  schoolmasters,  schoolmistresses,  teachers  and  governesses, 
provided  the  earnings  do  not  exceed  £100  per  annum.  The  insured 
are  arranged  in  five  classes,  according  to  the  amount  of  their 
yeariy  earnings:  viz.  £i7,_  los.;  £27.  los.;  Ul,  los-:  £57.  ;<».: 
and  £100.  Tne  contributions,  amxed  to  a  pension  book  in 
stamps,  are  payable  each  week,  and  amount,  in  f^nglish  money,  to 
i*d5d.,  2-34d.,  2-82d.,  3-3od.  and  4'23d.  Of  the  contribution  one 
half  is  paid  by  the  employer  and  the  other  by  the  employee,  whose 
duty_  it  is  to  see  that  the  amount  has  been  properly  entered  in  the 
pension  book.  The  penaons,  in  case  of  invalioity.  amount  (including 
a  state  aubndy  of  £2,  los.  for  each)  respectively  to  £8,  8s.; 
£11,  5s.;  £13,  los.;  £15.  158.;  and  £18.  The  (dd-age  pensions 
(banning  at  70  years)  amount  to  £5^  los.;  £7;  £8,  los.;  £10; 
and  £11,  los.  The  old-age  and  invalid  msurance  is  carried  out  by 
thirty-one  large  territorial  offices,  to  which  must  be  added  nine 
special  unions.  The  income  of  the  forty  establishments  was,  in 
19091  £8t5oo,ooo  (incUiding  £1,700,000  imperial  subsidy).  The 
capital  otulected  was  upwards  of  £^o,ooo,ooo._ 

It  may  be  added  that  employees  in  mercantile  and  trading  houses, 
who  have  not  exceeded  the  age  of  40  years  and  whose  income  is 
below  £150,  are  allowed  voluntarily  to  share  in  the  benefits  of  this 
insurance. 

3.  Accident  Insurance  (Vnfalkersicherune). — ^The  insurance  of 
workmen  and  the  lesser  officials  against  the  risks  of  accident  is 
effected  not  through  the  state  or  the  commune,  but  through  associa- 
tions formed  ad  hoc.  These  associations  are  composed  of  members 
following  the  same  or  allied  occupations  (e.g.  foresters,  seamen, 
smiths,  &c.},  and  hence  are  called  "  professional  associations " 
(Berufsgenossensckafien).  They  are  empowered,  subject  to  the 
limits  set  by  the  law,  to  reflate  their  own  business  by  means  of  a 
general  meeting  and  of  elected  committees.  The  greater  number 
of  these  associations  cover  a  very  wide  field,  generailv  the  whole 
empire;  in  such  cases  they  are  empow^ed  to  divide  tn«r  spheres 
into  sections,  and  to  establish  f^ents  in  different  centres  to  inquire 
into  cases  of  accident,  and  to  see  to  the  carrying  out  of  the  rules 
prescribed  by  the  association  for  the  avcndanoe  of  accidents.  Those 
associations,  of  which  the  area  of  operations  extends  beyond  any 
single  state,  are  subordinate  to  the  control  of  the  imperial  msurance 
bureau  iReichsversickerunesamt)  at  Berlin;  those  that  are  confined 
to  a  ui^ile  state  (as  generally  in  the  case  of  (onaten  and  husband- 
men^ are  uncler  the  control  of  the  state  insurance  bureau  {Landes- 
vtrstcktntnttamt). 

So  far  as  their  earnings  do  not  exceed  £150  per  annum,  thef<^wing 
classes  are  under  the  l^al  oblation  to  insure;  labourers  in  mines. 


qnarries,duckyardB,wfaarvn,iiiannfactorie8and  breweries ;  bricklayers 
and  navvies ;  post-office,  railway,  and  naval  and  military  servants  and 
officials;  carters,  raftsmen  ana  canal  hands;  ceUammi,  warehouse- 
men ;  stevedores;  and  upcultural  labourers.  Each  of  these  groups 
forma  an  asaodatioa,  wmcb  within  a  certain  district  embraces  all  the 
industries  with  which  it  is  connected.  The  funds  for  covering  the 
compensation  payable  in  respect  of  accidents  are  raised  by  payments 
based,  in  agriculture,  on  the  taxable  capital,  and  in  other  trades  and 
industries  on  the  earnings  of  the  insured.  Compensation  in  respect 
of  injury  or  death  is  not  paid  if  the  acddent  was  Iwought  about 
through  the  culpable  negli^nce  or  other  delict  of  the  inmired.  In 
case  of  injury,  involving  tncapadty  for  more  than  thirteen  weeks 
(for  the  earliu-  period  the  Knmkenkassm  provide),  the  weekly  sum 
payable  during  complete  or  permanent  incapaaty  is  fixed  at  the 
ratio  of  two-tnirds  of  the  earnings  during  the  year  preceding  the 
accident,  and  in  case  of  partial  disablement,  at  such  a  proportion 
of  the  earnings  as  corresponds  to  the  loss  through  disablement. 
In  certain  circumstances  (e.g.  need  for  paid  nursii^)  the  sum  may  be 
increased  to  the  full  rate  of  the  previous  eamii^  In  case  of  death, 
as  a  consequence  of  injury,  the  following  payments  are  made:  (i) 
a  sum  of  at  least  £2,  los.  to  defray  the  expenses  of  interment; 
(2)  a  monthly  allowance  of  one-fifth  of  the  annual  eamii^  as  above 
to  the  widow  and  each  child  up  to  the  age  of  15. 

Life  Insurance, — There  were  forty-six  companies  in  1900  for  the 
insurance  of  life.  The  number  tA  persons  usuied  was  1,446,3^ 
at  the  end  of  that  year,  the  insurances  amounting  to  roushlv 
£330,000,000.  Besides  tbese  are  Mxty-one  companies — wnicn 
forty-ux  are  comprised  in  the  above  life  insurance  companies — 
paying  subsidies  in  case  of  d^h  <jx  of  military  service,  endowments, 
&c.  Some  of  these  companies  are  industrial.  The  transactions  ci 
all  these  companies  included  in  1900  over  4,i79/X}0  persons,  and  the 
amount  of  insurances  effected  was  £80,000,000. 

Religion. — So  far  as  the  empire  as  a  whole  is  concerned  there 
is  no  state  religi<m,  each  state  being  left  free  to  maintain  its  own 
establishment.  Thus  while  the  emperor,  as  king  of  Prussia,  is 
5«ffifRiu  episcopus  of  the  Prussian  Evangelical  Church,  as  em- 
peror he  enjoys  no  such  eccle^astical  headship.  In  the  several 
states  the  rdations  of  church  and  state  differ  fundamentally 
according  as  these  states  are  Protestant  or  Catholic.  In  the 
latter  these  relations  are  regulated  either  by  concordats  between 
the  governments  and  the  Holy  See,  or  by  bulls  of  drcumscription 
issued  by  the  pope  after  negotiation.  The  effects  of  concordats 
and  bulls  alike  are  tempered  by  the  exercise  by  the  civil 
power  of  certain  traditional  reserved  rights,  e.g.  the  placeium 
regium,  recursus  ab  abusu,  nominaUo  regia,  and  that  of  vetoing 
the  nomination  of  personae  minus  gratae.  In  the  Protestant 
states  the  ecclesiastical  authority  remains  purely  territorial, 
and  the  sovereign  remains  effective  head  of  the  established 
church.  During  the  19th  century,  however,  a  large  measure  a£ 
ecclesiastical  sdf-govemment  (by  means  of  general  synods,  tic) 
was  introduced,  pari  passu  with  the  growth  of  constitutional 
government  in  the  state;  and  in  effect,  though  the  theoretical 
supremacy  of  the  sovereign  survives  in  the  church  as  in  the  state, 
he  cannot  exerdae  it  save  through  the  general  synod,  which  is 
the  state  parliament  for  ecclesiastical  purposes.  Where  a 
sovereign  rules  over  a  state  containing  a  large  proportion  of 
both  Catholics  and  Protestants,  which  is  usually  the  case,  both 
systems  coexist.  Thus  in  Prussia  the  relations  of  the  Roman 
Catholic  community  to  the  Protestant  state  are  regulated  by 
arrangement  between  the  Prussian  government  and  Rome; 
while  in  Bavaria  the  king,  though  a  Catholic,  is  legally  summits 
episcopus  of  the  Evangelical  Church. 

According  to  the  religious  census  of  1900  there  were  in  the  German 
empire  35,231,104  Evangelical  Protestants,  20,327,913  Roman 
Catholics,  6472  Greek  Orthodox,  303,678  Christians  belonging  to 
other  confessions,  586,948  Tews^  11,597  members  of  other  sects  and 
^938  unclassified.  The  Christians  belonging  to  other  confessions 
include  Moravian  Brethren,  Mennonites,  Baptists,  Methodists  and 
Puakers,  German  Catholics,  Old  Catholics,  &c.  The  table  on  follow- 
ing page  shows  the  distribution  of  the  population  according  to 
reugious  beliefs  as  furnished  by  the  census  of  1900. 

Almost  two-thirds  of  the  population  belong  to  the  Evangelical 
Church,  and  rather  more  than  a  third  to  the  Church  of  Rome ;  the 
actual  figures  (based  on  the  census  of  1900)  being  (%)  Evan- 
gelical Protestants,  63'5;  Roman  Catholics,  36'!;  Dissenters  and 
others,  -043,  and  Jews,  i-o.  The  Protestants  have  not  increased 
proportionately  in  number  «nce  1890,  while  the  Roman  Catholics 
show  a  small  relative  increase.  Tnree_  states  in  Germany  have  a 
decidedly  predominant  Roman  Catholic  peculation,  viz.  Alsace- 
Lorraine,  Bavaria  and  Baden;  and  in  four  states  the  Protestant 
element  prevails,  but  with  from  24  to  34%  of  Roman  Catholics; 
viz.  Prussia,  WOrttembeig,  Hesse  and  Oloatbuig.   In  Saxcmy  and 
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Sutet. 


Prussia  . 
Bavaria 
Saxony 
WOrttembeig 
Baden  .... 
Hesse  .... 
Mecklenburg-Scfiiwerin 
Saxe-Weimar 
Mecklenburg-Strditz 
Oldenburs  . 
Brunswick  . 
Saxe-Meioingen  . 
Saxe<Altenbur^  . 
Saxe-Cobuig-Gotha  . 
Anhalt 

Schwarzbui^-Sondershausen 
Schwarzbutg-Rudolstadt 
Waldeck  . 
Reuu-Graz 
Reuss-Schleis 
Scbaumbuig-Lippe  . 
Lippe  .... 
Liibeck 
Bremen 
Hamburg; 
Alsace-Lorraine 


Total 


Evat^elicalB. 


21.817,577 
1,749,306 
3,972,063 

1^97.299 
704,058 
746,201 
597,268 

347,144 
100,568 
309.510 
436.976 
244,810 
189,885 
225,074 
301,953 
79.593 
93,298 
55,285 
66,860 
135.958 
41,908 
132,708 
93.671 
208,815 

712,338 
372.078 


35.231.104 


Cathi^ics. 


12,113,670 
4.363.178 
198,265 
650,392 
1,131,639 
341.570 
8,182 
14.158 
1,612 
86,920 

24.175 
4.170 
4.723 
3.330 

U,699 
I,  J 10 
676 
I.83I 
1.043 
2,579 
785 
5.157 
2.190 

13.506 

30.903 
1.310,450 


20,327,913 


Other 
Christians. 


139,127 
7,607 
19.103 
9,426 
5,563 
7.368 
487 
361 
62 

1,334 
1,271 

395 
206 

515 
794 
27 

37 
164 

AAA 

.  426 
177 
205 
213 
876 

3.149 
4,301 


203,678 


Jews. 


392,322 
54.928 
12416 
11,916 
26,132 
24,486 
1.763 
1,188 

331 
1,359 
1.824 
1,351 
99 

60S 
1,605 

166 

637 
48 
178 
257 
879 
670 
1409 

17,949 
32^79 


586.948 


CmthoMe 
Cbmnti. 


the  eighteen  minor  states  the  number  of  Roman  Catholics  is  only 
from  0*3  to  3-3%  of  the  population. 

From  the  above  table  nttle  can  be  inferred  as  to  the  geographical 
distribution  of  the  two  chief  confessions.  On  this  point  it  must  be 
borne  in  mind  that  the  population  of  the  larger  towns,  on  account 
of  the  greater  mobility  of  the  population  since  the  introduction  of 
railways  and  the  abolition  of  restrictions  upon  free  settlement,  has 
become  more  mixed — Berlin,  Leipzig,  Hamburg,  &c.,  showing 

Sroportionally  more  Roman  Catholics,  and  Colc^ne,  Frankfort-on- 
fain,  Miinich  more  Protestants  than  formeriy.  Otherwise  the 
geographica]  limits  of  the  confessions  have  been  but  little  altered 
eince  the  Thirty  Years'  War.  In  the  mixed  territories  those  places 
which  formerly  belonged  to  Roman  Catholic  princes  are  Roman 
Catholic  still,  and  vice  versa.  Hence  a  religious  map  of  South 
Germany  looks  like  an  historical  map  of  the  17th  century.  The 
number  of  localities  where  the  two  ccMifeaaions  odst  side  by  side  is 
email.  Generally  speaking,  South  Germany  is  predcmiinantly  Roman 
Catholic.  Some  mstricts  along  the  Danube  (province  of  Bavaria, 
Upper  F^latinate,  Swabia).  southern  WUrttemberg  and  Baden,  and 
in  Alsace-Lorraine  are  entirely  so.  These  territories  are  bordered 
by  a  broad  stretch  of  country  on  the  north,  where  Protestanti«n 
has  maintained  its  hold  since  the  time  of  the  Reformation,  including 
Bayreuth  or  eastern  upper  Franconia,  middle  Franconia,  the  northern 
half  of  WUrttemberg  and  Baden,  with  Hesse  and  the  Palatinate. 
Here  the  av^^  proportion  of  IVotestants  to  Roman  Catholics  is 
two  to  one.  The  oastn  of  the  Main  is  ag^in  Roman  Catholic  from 
Bamberg  to  Aschaffenburg  (western  upper  Franconia  and  lower 
Franconia).  In  Prussia  the  western  and  south-eastern  provinces  are 
mostly  Roman  Catholic,  especially  the  Rhine  province,  together 
with  the  government  districts  of  Miinster  and  Arnsberg.  The 
territories  of  the  former  principality  of  Cleves  and  of  the  countship 
d  Mark  (comprising  very  nearly  the  basin  of  the  Ruhr),  which  went 
to  Brandenburg  in  1609,  must,  however,  be  excepted.  North  of 
MOnster,  Roman  Catholicism  is  still  prevalent  in  the  territory  of 
the  former  bishopric  of  OsnabrQck.  In  the  east,  East  Prussia 
(Ermeland  excepted)  is  purely  Protestant.  Roman  Catholicism  was 
predominant  a  hundred  years  ago  in  all  the  frontier  provinces  ac- 
quired by  Prussia  in  the  days  of  Frederick  the  Great,  but  since  then 
tne  German  immigrants  have  widely  propagated  the  Protestant 
faith  in  these  districts.  A  prevailingly  Roman  Catholic  population 
is  still  found  in  the  district  of  Oppeln  and  the  countship  of  Glatz, 
in  the  province  of  Posen,  in  the  Polish-speaking  Krexse  of  West 
Prussia,  and  in  Ermeland  (East  Prussia).  In  all  the  remaining 
territory  the  Roman  Catholic  creed  is  professed  only  in  the  Eichsfeld 
on  the  southern  border  <A  the  province  of  Hanover  and  around 
Hildesheim. 

The  adherents  of  Protestantism  are  divided  by  th«r  confesnons 
into  Reformed  and  Lutheran.  To  unite  these  the  "  church  union  " 
Protautmat  introduced  in  several  Protestant  states,  as  for 

Cbunb  example  in  Prussia  and  Nassau  in  1817,  in  the  Palatinate 
in  1818  and  in  Baden  in  1822.  Since  1817  the  distinction 
has  accordingly  been  ignored  in  Prussia,  and  Christians  are  there 
enumerated  only  as  Evangelical  or  Roman  Catholic.  The  union,  how- 
ever, has  not  remained  wholly  unopposed — a  section  of  the  more  rigid 
Lutherans  who  separated  themselves  from  the  state  church  being 
now  known  as  Old  Lutherans.  In  1866  Prusna  annexed  Hanover 
and  Schleswig-Hdsteitt,  where  the  Protestants  were  Lutherans, 


and  Hesse,  where  the  Reformed  Church  had 
the  preponderance.  The  inhabitants  of  these 
countries  opposed  the  introduction  of  the 
union,  but  could  not  [jrevent  their  being  sub- 
ordinated to  the  Prussian  (^lerkirckenrat  (high 
church -council),  the  supreme  court  of  the 
state  church.  A  synodal  constitution  for  the 
Evan|:elical  State  Church  was  introduced  in 
Prussia  in  1875.  The  Oberkirchenrat  retains 
the  right  of  supreme  management.  The 
ecclesastical  affairs  of  the  separate  provinces 
are  directed  by  consistorial  boaras.  The 
parishes  CPfarreten)  are  grouped  into  dioceses 
iS^engel),  presided  over  by  superintendents, 
who  are  subordinate  to  the  superintendent- 
general  of  the  province.  Prussia  has  sixteen 
superintendents-general.  The  ecclesiastical 
administration  is  similarly  regulated  in  the 
other  countries  of  the  Protestant  creed. 
Regarding  the  number  of  churches  and 
chapels  Germany  has  no  exact  statistics. 

There  are  five  archbishoprics  within  the 
German  empire:  Gnesen-Posen,  Col<^[ne, 
Frdburg  (Baden),  Munich-Freising 
and  Bambei^.  The  twenty  bishop- 
rics are:  Brralau  (where  the  bishop 
has  the  title  of  "  prince-bishop  '*), 
Ermeland  (seat  at'Frauenburg,  East  Prussia), 
Kulm  (seat  at  Pelplbi,  West  Prussia),  Fulda, 
Hildesheim,  Osnabrfick,  Paderbom,  Mtlnster, 
Limbui^,  Trier,  Metz,  Strassburg,  Spires, 
Wtlrzburg,  Regensburg,  Passau,  Eichst&tt, 
Augsbury,  Rottenburg  (WOrttemberg)  and 
Mainz.  Apostolic  vicariates  exist  in  Dresden  (for  Saxony),  and 
others  for  Anhalt  and  the  northern  missions. 

The  Old  Catholics  iq-v.),  who  seceded  from  the  Roman  Church  in 
consequence  of  the  definition  of  the  dogma  of  papal  infallibility, 
number  roughly  50,000,  with  54  clergy. 

It  is  in  the  towns  that  the  Jewish  element  is  chiefly  to  be  found. 
They  belong  principally  to  the  mercantile  class,  and  are  to  a  very 
large  extent  dealers  in  money.  Their  wealth  has  grown  ■ 
to  an  extraordinarydKTee.  Theyareincreasinriy  numer- 
ous  in  Hambui^,  BerUn,  Franfciort-on-Main,  Breslau,  K6nigsberg, 
Posen,  Colc^e,  Nuremberg  and  Fttrth.  As  a  rule  their  numben 
are  proportionately  greater  in  Prussia  than  elsewhere  within  the 
empire.  But,  since  1871,  the  Jewish  population  of  Germany  shows 
a  far  smaller  increase  than  that  of  the  Christian  confessions,  and 
even  in  the  parts  of  the  country  where  the  Jewish  population  U 
densest  it  has  ^own  a  tendency  to  diminuh.  It  is  relatively 
greatest  in  the  province  of  Posen,  where  the  numbers  have  fallen 
from  61,982  (39-1  per  thousand)  in  1871 1035,327  (i8*7per  thousand) 
in  ipoo.  The  explanation  is  twofold — the  extraordinary  increase 
(i)  in  their  numbers  in  Berlin  and  the  province  of  Brandenburg, 
and  (2)  in  the  number  of  conversions  to  the  Christian  faith.  In  this 
last  regard  it  may  be  remarked  that  the  impulse  is  less  from  religious 
conviction  than  from  a  desire  to  associate  on  more  equal  terms 
with  their  neighbours.  Though  still,  in  fact  at  least,  if  not  by  law, 
excluded  from  many  public  offices,  especially  from  commands  in 
the  army,  they  nevertheless  are  very  powerful  in  Germany,  the  press 
being  for  the  most  part  in  their  hands,  and  they  furnish  in  many 
cities  fully  one-half  of  the  lawyers  and  the  members  of  the  corpora- 
tion. It  should  be  mentioned,  as  a  curious  fact,  that  the  numbers 
of  the  Jewish  persuasion  in  the  kingdom  of  Saxony  increased 
from  3358  (1-3  per  thousand)  in  1871  to  12,416  (3  per  thousand) 
in  1900. 

Education. — ^In  point  of  educational  culture  Ciermany  ranks 
high  among  all  the  civilized  great  nations  of  the  world  (see 
Education:  Germany).  Education  is  general  and  compulsory 
throughout  the  empire,  and  all  the  states  composing  It  have,  with 
minor  modifications,  adopted  the  Prussian  system  providing 
for  the  establishment  of  elementary  sdiools—Vclkssckulen — in 
every  town  and  village.  The  school  age  is  from  six  to  fourteen, 
and  parents  can  be  compelled  to  send  their  children  to  a  Volks- 
schule,  unless,  to  the  satisfaction  of  the  authorities,  they  are 
receiving  adequate  instruction  in  some  other  recognized  school 
or  institution. 

The  total  'number  of  primary  schools  was  60,584  in  100&- 
1907;  teachers,  166,597;  pupils,  9,7^7,262— an  average  of  about 
one  Volksschula  to  every  900  inhabitants.  The  annual  expendi- 
ture was  over  £26,000,000,  of  which  sum  £7,500,000  was  pro- 
vided by  state  subvention.  There  were  also  in  Germany  in 
the  same  year  643  private  schoc^s,  giving  instruction  similar  to 
that  of  tne  elementary  schools,  with  41,000  pupils.  A  good 
criterion  of  the  progress  of  education  is  obtained  from  the  diminish- 
ing number  of  illiterate  army  recmitfe,  as  shown  by  the  following 
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Years. 

Number  of 
Recruits. 

Unable  to  Read  or  Write. 

TotaL 

Per  1000 
Recruits. 

1875-1876 
I 880-1881 
I 885-1 886 
I 890-189 I 
I 895-1 896 
1898-1899 
1900-1901 

139.855 
151,180 

152.933 
193.318 
250.287 
252,382 
253.«» 

2406 
1657 
1035 
374 
173 
131 

23-7 

15-9 
10-8 

5-4 
1-5 
0.7 

0-45 

Of  the  above  131  Illiterates  in  1900-1901,  114  were  in  East  and 
West  Pnisua,  Posen  and  Silesia. 

Universities  and  Higher  TeckmctU  ^cAwib. — Germany  owes 
its  large  number  of  universities,  and  its  widely  diffused  higher 
education  to  its  former  subdivision  into  many  separate  states. 
Only  a  few  of  the  universities  date  their  existence  from  the 
19th  century;  the  majority  of  them  are  very  much  older.  Each 
of  the  larger  provinces,  except  Posen,  has  at  least  one  university, 
the  entire  number  being  21.  All  have  four  faculties  except 
Mttnster,  which  has  no  faculty  of  medicine.  As  regards  theology, 
Bonn,  Breslau  and  Tflbingen  have  both  a  Protestant  and  a 
Catholic  faculty;  Frdburg,  Mtmidi,  MOnster  and  WQxzburg 
are  exclusively  Catholic;  and  all  the  rest  are  Protratant. 

The  following  table  ^ves  the  names  of  the  3i  univer^ties,  the  dates 
of  their  respective  foundations,  the  number  of  their  profeeaors  and 
other  teacheis  for  the  winter  half-year  1908-1909,  and  of  the  students 
attendii^  their  lectures  during  the  winter  half-year  of  1907-1908: 


Date  of 

ProfeBBOra 

and 
Teachers. 

Students. 

Total. 

Foundation. 

Theology. 

Law. 

Medicine. 

Philosophy. 

Berlin      .     .  . 

IBPO 

493 

326 

2747 

1153 

3934 

8220 

iiona 

190 

395 

833 

2&2 

1699 

3209 

iSii 

189 

330 

617 

284 

840 

2071 

Eriangen      .  . 

1743 

77 

155 

323 

3S5 

225 

1058 

Freihtirg 

14S7 

r607 

ISO 

219 

373 

5S0 

641 

1814 

GiesKn  . 

lOO 

63 

304 

331 

546 

1144 

Gdttingen 

1737 

161 

102 

441 

188 

1857 

Grcifswald  . 

1456 
1 694 

105 

68 

18S 

18O 

361 

803 

Halle      .     .  . 

450 

217 

1^39 

2237 

Heidelberg  . 

1385 

177 

55 

357 

385 

879 

1676 

Jena      .    .  - 

48 

367 

79S 

1375 

fctf_     .    .  . 

121 

3^ 

271 

4S0 

1025 

KOn[^sbcrg 

1544 

152 

68 

317 

502 

J 105 

Luipzig  . 

1409 

234 

IO13 

3419 

876 

4341 

Marburs 

1527 

117 

133 

400 

361 

1670 

Munich  . 

l8a6 

Z39 

169 

isg2 

1903 

1979 

5943 

1903 

95 

458 

870 

1606 

Kostodt      .  . 

1418 

65 

67 

211 

648 

Straesburg  . 

1873 

167 

369 

255 

3W 

1709 

TeWngen    -  . 
'Vt^nbuiB   •  ■ 

1477 

i5tS2 

III 

102 

4^ 

106 

467 
331 

625 

1578 
1382 

Not  included  in  the  above  list  is  the  little  academy — Lyceum 
Hosianum — at  Braunsberg  in  Prussia,  having  faculties  of  theology 
(Roman  Catholic)  and  philosophy,  with  13  teachers  and  150  students. 
In  all  the  universities  the  number  of  matriculated  students  in  1907- 
1908  was  46,471,  including  320  women,  a  of  whom  studied  theology, 
14  law,  150  ^ilosophy  and  154  medicine.  There  were  also,  withm 
the  same  period,  5653  non-matriculated  Hdrer  (hearers),  including 
2486  women. 

Ten  schools,  technical  high  schools,  or  Polytecknica,  rank  with  the 
universities,  and  have  the  power  of  granting  certain  d^rees.  They 
have  departments  of  architecture,  building,  civil  engineering, 
chemistry,  metallurgy  and,  in  some  cases,  anatomy.  These  echools 
are  as  follows:  Berhn  (Charlottenburg),  Munich,  Darmstadt,  Karls- 
ruhe, Hanover,  Dresden,  Stuttgart,  Aix-la-Chapelle,  Brunswick 
and  Danzig;  in  1908  they  were  attended  by  14,149  students  (2531 
foreigners^,  and  had  a  teaching  staff  of  753.  Among  the  remaming 
higher  technical  schools  may  be  mentioned  the  three  mming  academies 
of  Berlin,  Clausthal,  in  the  Harz,  and  Freiberg  In  Saxony.  For 
instruction  in  agriculture  there  are  agricultural  schools  attached  to 
several  universities — notably  Berlin,  Halle,  GMtingen,  KOnigsberg, 
Jena,  Poppelsdorf  near  Bonn,  Munich  and  Leip^.  Noted  academies 
of  forestry  are  those  of  Thamndt  (in  Saxony), 
Eberswalde,  MQnden  on  the  Weser,  Hohenheim  Year  .  1570  1600 
near  Stuttgart,  Brunswick,  Eisenach,  Giessen  and  Books 


addition  to  434  commercial  schools  of  a  lesser  degree,  100  schools  for 
textile  manufactures'  and  numerous  schools  for  sptoial  metal  in- 
dustries, wood-working,  ceramic  industiies,  naval  architecture  and 
engineering  and  navigation.  For  military  science  there  are  the 
academies  of  war  (^Kr^gsakademien)  in  Berlin  and  Munich,  a  naval 
academy  in  Kiel,  and  various  cadet  and  non-commissioDed  officers* 
schools. 

£»6rar>es.— Mental  culture  and  a  general  diffusion  of  knowledge 
are  extensively  promoted  by  means  of  numerous  public  libraries 
established  in  the  capital,  tne  univer^ty  towns  and  other  places. 
The  most  celebrated  public  libraries  are  those  of  Berlin  (1,000,000 
volumes  and  30,000  MSS.);  Munich  (1,000,000  volumes,  40,000 
MSS.);  Heidelberg  (563,000  volumes,  8000  MSS.);  Gdttingen 
(503,000  vt^umes,  6000  MSS.);  Strassburg  (760,000  volumes); 
Dr^den  (500,000  volumes,  6000  MSS.);  Hamburg  (municipal 
library,  600,000  volumes,  5000  MSS.) ;  Stuttgart  (400,000  volumes, 
3500  MSS.) ;  Leipzig  (universitylibrary,500,ooo  volumes,  5000  MSS.) ; 
WUrzburg  (350,000  volumes) ;  Tubingen  (340,000  volumes) ;  Rostock 
(318,000  volumes);  Breslau  (university  library,  300,000  volumes, 
7000  MSS.);  Freiburg-im-Breisgau  (250,000  volumes);  Bonn 
^5,000  volumes);  and  KOnigsbere  (330,000  volumes,  1100  MSS.). 
There  are  also  famous  tibraries  at  Gotha,  WolfenbOttel  and  Celle.' 

Learned  Societies. — ^There  are  numerous  societies  and  unions, 
some  of  an  exclusively  scientific  character  and  others  designed  for 
the  popular  diffusion  of  useful  knowledge.  Foremost  amongGerman 
academies  is  the  Academy  of  Sciences  {Akademie  der  Wissensehaften) 
in  Berlin,  founded  in  1700  on  Leibnitz's  great  plan  and  opened  in 
1711.  After  undergoing  various  vicissitudes,  it  was  reoi^nized  by 
Fredoick  the  Great  on  the  French  model  and  received  its  present 
constitution  in  i8ia.  It  has  four  sections:  physical,  mathematical, 
philosophical  and  historiczd.  The  members  are  (i)  oidimiry  (50  in 
number,  each  receiving  a  yeariy  dotation  of  £30),  and  (3)  extra- 
ordinary, consisting  of  honorary  and  corresponding  (foreign}  members. 
It  has  published  since  181 1  a  sdection  ot  treatises  fumi^ed  by  its 

  _  most    eminent  men, 

among  whom  must  be 
reckoned  Schleler- 
macher,  the  brothers 
Humboldt,  Grimm, 
Savigny,  BdcMi,  Ritter 
and  Lachmann,  and 
has  promoted  philo- 
logical and  historical 
research  by  helping 
the  production  of  such 
works  as  Corpus  in- 
scriptionum  Graeearvm ; 
Corpus  inscriptionum 
Latinarum;  Monu- 
menta  Germamae  his- 
torica,  the  works  of 
Aristotle,  Frederick 
the  Great's  works  and 
Kant's  collected  works. 
Next  in  order  come 
(li)  the  Academy  <rf 
Sciences  at  Munich, 
f ou nded  in  I  759, 
divided  into  three 
classes,  philosophical, 
historical  and  physical, 
and  especially  famous 


for  its  historical  research ;  (2)  the  Society  of  Sciences  {GeseUschaJl  der 
Wissensehaften)  in  G6ttingen,  founded  in  1742;  (3)  that  of  Erfurt, 
founded  1758;  (4)  Gorlitz  (1779)  (5)  the  Royal  Saxon  Society 
of  Sciences  '  {^Kdnifjiicke  sadisische  Gesetisehaft  der  Wissensekaften), 
founded  in  Leipng  m  1846.  Ample  provision  is  made  for  scientific 
collections  of  all  kmds  in  almost  all  places  of  any  importance,  either 
at  the  public  expense  or  through  pnvate  munificence. 

Observatories. — These  have  in  recent  years  been  considerably 
augmented.  There  are  19  leading  observatories  in  the  empire,  viz. 
at  Bambe^,  Berlin  (2),  Bonn,  Bothkamp  in  Schleswig,  Breslau, 
Dusseldorf,  Gotha,  Gottingen,  Hamburg.  Heidelberg,  Jena,  Kiel, 
Kdnigsberg,  Leipzig,  Munich,  Potsdam,  Strassburg  and  Wilhelms- 
haven. 

Book  Trade. — This  branch  of  industry,  from  the  important 
position  it  has  gradually  acquired  dace  the  time  of  the  Reformation, 

is  to  be  regarded  as  at  once  a  cause  and  a  result  of  the  mental  culture 
of  Germany.  Leipzig,  Berlin  and  Stuttgart  are  the  chief  centres  of 
the  trade.  The  number  of  booksellers  in  Germany  was  not  less  than 
10,000  in  1907,  among  whom  were  approximately  6000  publishers. 
The  following  figures  will  show  the  recent  progress  of  C^erman 
literary  production,  in  so  far  as  pubUshed  wortrn  are  concerned: 


1618 
1293 


1650 
725 


1700 
951 


1750 
1219 


1800 
3335 


1840 
6904 


1884 
15.607 


1902 
26,903 
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Karlsruhe.  Other  technical  schools  are  again  the 
five  veterinary  academies  of  Berlin,  Hanover,  Munich,  Dresden  and  1  Newspapers. — While  in  England  a  few  important  newspapers 
Stuttgart,  the  commercial  colleges  (Handelshochschulen)  of  Leipzig,  I  have  an  immense  circulation,  the  newspapers  of  Germany  are  much 
Aix-la-Cbapelle,  Hanoveri  Ftankfort-on-Mfdn  and  Cok^ine,  in  |  more  numerous,  but  on  the  whole  command  a,Apre  limited  «de. 
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Some  bcKe  dtiet,  notably  Balm,  Cologae«  Haarfnuf,  Dnadeii. 
Lupu^  and  Mnoich,  have,  however,  oewspapera  with  a  daily  dtoi- 
lation  of  over  100,000  copies,  and  in  the  ca*e  of  aoae  papen  m 
BelUn  a  mitUoo  copic*  '»  reached.  Mom  readers  receive  their 
aewspf^m  through  the  post  office  or  at  their  chibs,  irfiidi  may  help 
to  e^ilain  the  Mnaller  number  of  copies  sold. 

PiM  ArU. — Perhaps  the  chief  aidvantage  which  Germany  has 
derived  from  the  nirvival  of  separate  territarial  soverdgiities  witiun 
the  empire  has  been  the  decentralization  of  cultunu  Fatfooatc  of 
art  if  aiDonc  the  cherished  tiaditioos  of  the  Gcrana  princes;  and 
even  where— as  for  instence  at  Cassd— there  is  no  lo^er  a  ooort, 
the  artistic  impetus  given  by  the  former  soverei|ns  has  survivca 
their  faJL  The  result  has  been  that  there  is  in  Gennany  no  sodi 
concentration  of  the  institutions  for  the  encouragement  and  study 
of  the  fine  arts  as  there  is  in  France  or  EoglaiKL  Berlin  has  no 
practical  monopoly,  such  as  is  possessed  by  London  or  Paris,  of  the 
cdebeated  museums  and  galleries  of  the  country.  The  mcture 
galleriea  of  Dresden.  Munich  and  Cassel  still  rival  chat  at  Beriin, 
though  the  latter  is  mpidly  becoming  one  of  the  richest  in  the  world 
in  works  of  the  great  masters,  largely  at  the  cost  of  the  private 
collections  of  En^nd.  For  the  same  reason  the  country  m  very  well 
provided  with  excellent  echoed  of  painting  and  music  Of  the  art 
schools  the  most  famous  are  those  of  Munich,  DOsseldorf,  Dresden 
and  Beriin,  but  there  are  othem,  e-t.  at  Karimihe,  Weimar  and 
KOnigdKTg.  These  schoob  are  in  dose  touch  with  the  sovereigns 
and  the  i^enunents,  and  the  more  promisiog  pupils  are  thus  from 
the  first  assured  of  a  career,  eqiedaUy  in  connexion  with  the  decora* 
tion  of  public  buildings  and  monuments.  To  this  fact  is  latgdy 
due  the  excellence  of  tnc  Germans  in  grandiose  decorative  painting 
and  sculpture,  a  talent  for  the  exercise  of  which  plenty  of  scope  has 
been  given  them  by  the  numerous  public  buildii^s  and  memorials 
taisecTsiace  the  war  of  1 870.  Peihaps  tor  this  very  reason,  however, 
the  German  art  schools  have  had  no  such  oosmopolitan  influence 
as  that  exercised  bv  the  scbods  of  Paris,  the  number  of  foreign 
students  attending  tnem  bdng  comparatively  small.  It  is  otherwise 
with  the  schools  of  music,  which  exerdse  a  profound  Influence  far 
beyond  the  borders  of  Gennany.  Of  these  the  most  important  are 
the>:onservatoiresof  Leipzig,  Dresden,  Beriin,  Munich  and  Frankfort- 
on-Main.  The  fame  of  Weimar  as  a  seat  of  mu^cal  education, 
thoui^  it  posseisei  an  excdlent  conservatoire,  is  based  mainly  on 
the  tradition  of  the  abbi  Liszt,  who  gathered  about  hhn  here  a 
number  of  distii^uished  pupils,  some  of  whom  have  continued 
to  make  it  their  centre.  Music  in  Germany  also  receives  a 
great  stimulus  from  the  existence,  in  almost  every  important 
town,  of  opera-houses  partly  supported  by  the  sovereigns  or 
by  the  civic  authorities.  Good  music  bang  thus  brought  within 
the  reach  of  all,  appreciation  of  it  is  very  wide-spread  in  afl  classes  of 
the  population.  The  imperial  government  maintains  institutes  at 
Rome  and  Athens  which  have  done  much  for  the  adwncement  of 
archaeology.  (P.  A-  A.) 

Army. — ^The  system  of  the  "  nation  In  arms  "  owes  its  odstence 
to  the  reforms  in  the  Fnusian  army  that  followed  Jena.  The 
"  nation  in  arms  "  itself  was  the  product  of  the  French  Revolu- 
tionary and  Napoleonic  wars,  but  it  was  in  Prussia  that  was 
seen  the  systematization  and  the  economical  and  effective 
application  of  the  immense  forces  of  which  the  revolutionary 
period  had  demonstrated  the  existence  (see  also  Akmy;  Con- 
8caiPTiOH;  Frkncb  Revolutionary  Waks,  &c.).  It  was 
with  an  army  and  a  military  system  that  fxilly  represented  the 
Idea  of  the  "  nation  in  arms  "  that  Prussia  created  the  powerful 
Germany  of  later  days,  and  the  same  system  was  extended 
by  degrees  over  all  the  other  states  of  the  new  empire.  But 
these  very  successes  contained  in  themselves  the  germ  of  new 
troubles.  Increased  prosperity,  a  still  greater  increase  in  popular 
tion  and  the  sodal  and  economic  distttrbances  incidental  to  the 
conversion  of  an  agricultural  into  a  manufacturing  com- 
munity, led  to  the  practical  abandonment  of  the  principle  of 
universal  service.  More  men  came  before  the  recruiting 
officer  than  there  was  money  to  train;  and  in  1895  the  period 
of  service  with  the  colours  was  reduced  from  three  to  two 
years— a  tttp  since  followed  by  other  military  powers,  the  idea 
being  that  with  the  same  peace  effective  and  financial  grants 
half  as  many  men  again  could  be  passed  through  the  ranks  as 
before. 

In  1907  the  recruiting  statistics  were  as  follows: 
Number  of  young  men  attaining  service  age  (including 

those  who  had  voluntarily  enfisted  before  their  time)  .  556,773 
Men  belongin|[  to  previous  years  who  had  been  put  back 

for  re-examination,  Ac.,  stilt  borne  on  the  lists    .     .  657,755 


Z7e(fHc/—PhydcaUy  unfit,  &c  35>8o3 

Struck  on  860 


lAKUy 

Voluntarily  eoEsted  in  the  army  and  navy. 

<m  or  before  attaiziii^  service  age  .  .  57,799 
AsBwned  as  recmits  to  the  navy  .  .  10,574 
Put  back,  Ac  684,193 

Available  as  army  recruits,  fit  4^5»557 

Of  these,  (a)  As^gned  to  the  active  army  for  two  or  three 

years'  service  with  the  colours  3S3.66I 

(6)  As^ned  to  the  Eraatz-Reaerve  of  the  "]  {   Sa  itrr 

army  and  navy  Hm/ratiieif-j  -l''^ 

(c)  Asrigned  to  the  ist  levy  of  Landstuim  J  [  "3.019 

Tlius  only  half  the  men  on  whom  the  government  has  an 
effective  hold  go  to  the  colours  in  the  end.  Moreover  few  of  the 
men  "  put  back,  &c,"  who  figure  on  both  sides  of  the  account  for 
any  one  year,  and  seem  to  average  660,000,  are  really  "  put  back.'* 
They  are  in  the  main  those  who  have  failed  or  fail  to  present  them- 
selves, and  whose  names  are  retained  on  the  liability  lists  against 
the  day  of  their  return.  Many  of  these  have  emigrated. 
I  By  the  constitution  of  the  i6th  of  April  1871  eveiy  German 
is  liable  to  service  and  no  sabstitution  is  allowed.  liability 
begins  at  the  age  of  seventeen,  and  actual  service,  as  a  role, 
from  the  age  of  twenty.  The  men  serve  in  the  active  army  and 
army  reserve  for  seven  yean,  of  which  two  3reazs  (three  in  the 
case  of  cavalry  and  horse  artillery  recruits)  are  spent  with  the 
colours.  During  his  four  or  five  years  in  the  reserve,  the  soldier 
is  called  out  for  training  with  his  corps  twice,  for  a  maximiim 
of  eight  weeks  (in  {vactice  usually  for  six).  After  quitting  the 
reserve  the  soldier  is  drafted  into  the  first  ban  of  the  Landwekr 
for  five  years  more,  in  which  (except  in  the  cavalry,  which  is 
not  called  out  in  peace  time)  he  undergoes  two  trainings  of  from 
eight  to  fourteen  days.  Thence  be  passes  into  the  second  ban 
and  remains  in  it  until  he  hasamipleted  his  thirty-ninth  year— ».e. 
from  six  to  seven  years  more,  the  whole  period  of  army  and  Land- 
wehr  service  being  thus  nineteen  yeaxs.  Finally,  all  sddios  are 
passed  into  the  Landsturm,  in  the  first  ban  oi  which  they  remain 
untU  the  completion  of  their  forty-fifth  year.  The  second  ban 
consists  of  untrained  mrai  between  the  ages  of  tliirty-nine  and 
forty-five.  Young  men  who  reach  a  certain  standard  of  educa- 
tion, however,  are  only  obliged  to  serve  for  one  year  in  the  active 
army.  They  are  called  One- Year  Volunteers  (EirgS/ir^-Ffei- 
wiUigen),  defray  their  own  expenses  and  are  the  chief  source  of 
supply  of  reserve  and  Landwehr  officers.  That  proportion  of 
the  annual  contingents  which  is  dismissed  untrained  goes  either 
to  the  Ersatz-Reserve  or  to  the  ist  ban  of  the  Landsturm  (the 
Landwehr,  it  will  be  observed^  contains  only  men  who  have 
served  with  the  oolouis).  Tlie  Eisats  consists  oduavdy  of 
yotmg  men,  who  would  in  war  time  be  drafted  to  the  regimental 
depots  and  thence  sent,  with  what  training  circumstances  had 
in  the  meantime  allowed,  to  the  front.  Some  men  of  the  Ersatz 
receive  a  short  preliminary  training  in  peace  time. 

In  1907  the  average  height  of  the  private  soldiers  was  5  ft.  6  in., 
that  of  the  non-commissioned  officers  5  ft.  6)  in.,  and  that  of  the 
one-year  volunteers  5  ft.  gj  in.  A  much  greater  proportion  of 
the  country  recruits  were  accepted  as  "  fit "  than  of  those 
coming  from  the  towns.  Voluntary  enlistments  of  men  who 
desired  to  become  non-commissioned  officers  were  most  frequent 
in  the  provinces  of  the  old  Prussian  monarchy,  but  in  Berlin 
itself  and  in  Westphalia  the  enlistments  fell  far  short  of  the 
number  of  non-commissioned  officers  required  for  the  territozial 
regiments  of  the  respective  districts.  Above  all,  in  Alsace- 
Lorraine  one-eighth  only  of  the  required  numbers  were  obtained. 

Peace  and  War  Strengths. — German  military  policy  is  revised 
every  five  years;  thus  a  law  of  April  1905  fixes  the  strei^th  and 
establishments  to  be  attained  on  March  31,  1910,  the  necessary 
augmentations,  &c.,  being  carried  out  gradually  in  the  interveidng 
years.  The  peace  strength  for  the  latter  date  was  fixed  at  505,839 
men  (not  including  officers,  non-commissioned  officers  and  one-year 
volunteers),  forming — 

633  battalions  infantry. 
510  squadrons  cavalry. 
574  batteries  field  and  horse  artillery. 

40  battalions  foot  artillery. 

39  battalions  pioneers. 

12  battalions  communication  troops. 

33  train  battalions,  &c. 
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Tbe  addition  of  about  35<ooo  oflicen  and  85,000  uw-oonuniMfeiitod 
officers,  one-year  men,  brings  the  peace  footuiK  of  the  Geman 
army  in  1910  to  a  total  of  about  615,000  of  alt  ranks. 

As  for  war,  the  total  fighting  strength  of  the  German  nation 
(including  the  navy)  has  been  placed  at  as  high  a  figure  as  1 1 ,000,000, 
Of  these  7,000,000  have  received  little  or  no  trainii^,  owing  to  medical 
unfitness,  residents  abroad,  failure  to  appear,  surplus  of  annual 
contingents,  &c.,  as  already  explained,and  not  more  than  3,000,000 
of  these  would  be  available  in  war.  The  real  military  resources  of 
Germany,  untrained  and  trained,  are  thus  about  7,000,000,  of  whom 
4,000,000  have  at  one  time  or  another  done  a  continuous  period  of 
service  with  the  colours.*  This  h  of  course  for  a  war  of  defence  d 
outrance.  For  an  offensive  war,  only  the  active  army,  the  reserve, 
the  Ersatz  and  the  ist  levy  of  the  Landwehr  would  be  really  available. 

A  rough  calculation  of  the  number  of  these  who  go  to  form  or  to 
reinforce  the  field  armies  and  the  mobilized  garrisons  may  be  given : 

Cadres  of  officers  and  non-commisnoned  officers  100,000 
From  7|  annual  contingents  <rf  lecmits  (t.e. 

active  army  and  reserve)     ....  1,300,000 


From  5  contingents  of  Landwehr  (ist  ban) 
From  7  dasBCB  of  Ersatz  reserve  called  to  the 

depots,  able-bodied  men  .... 
One-year  vnunteen  recalled  to  the  odours  or 

serving  as  reserve  and  Landwehr  officers 


600,000 
400,000 
100,000 
2400,000 


Hiese  again  would  divide  into  a  first  line  army  of  1,350,000  and  a 
second  of  1,050,000.  It  is  calculated  that  the  field  army  would 
consist,  in  the  thini  week  of  a  great  war,  of  633  battalions,  410 
squadrons  and  574  batteries,  with  technical,  departmental  and 
medical  troops  (say  630,000  bayonets,  60,000  sabres  and  3444  guns, 
or  750,000  men),  and  that  these  could  be  reinforced  in  three  or  four 
weeks  by  350  fresh  battalions.  Behind  these  forces  there  wiuld 
shortly  become  available  for  secondary  operations  about  460  bat- 
talions Ot  the  1st  ban  Landwehr,  and  200  squadrons  and  about  220 
lotteries  of  the  reserve  and  Landwehr.  In  addition,  each  would 
leave  behind  depot  troops  to  form  the  nucleus  on  which  the  2Dd  ban 
Landwehr  and  the  Landsturm  would  eventually  be  built  up.  The 
total  number  of  units  of  the  three  arms  in  all  branches  may  be  stated 
approximately  at  3300  battalions,  780  squadrons  and  950  batteries. 

Command  and  OrgamMalioH.~By  the  articles  of  tbe  constitution 
the  whole  (tf  the  land  forces  of  the  empire  form  a  united  army  in 
war  and  peace  under  the  orders  of  the  emperor.  The  sovereigns  of 
the  chief  states  are  entitled  to  nominate  the  lower  grades  of  officers, 
and  the  king  of  Bavaria  has  reserved  to  himself  the  special  privilege 
of  superintending  the  general  administration  of  the  three  Bavarian 
aimycorps;  but  all  appointments  are  made  subject  to  the  emperor's 
approval.  The  emperor  is  empowered  to  erect  fortresses  in  any  part 
ctf  the  em[ure.  It  is  the  almost  invariable  practice  of  the  kings  of 
Rrusaia  to  command  their  forces  in  person,  and  the  army  commands, 
too,  are  generally  held  by  leaders  of  royal  or  princely  rank.  The 
natural  corollary  to  this  is  the  asswnment  of  special  advisory  duties 
to  a  responsible  chief  of  staff.  The  officers  are  recruited  either 
from  the  Cadet  Corps  at  Berlin  or  from  amongst  those  men,  of 
sufficient  social  standing,  who  jnn  the  ranks  as  "  avantageurs  " 
wi^  a  view  to  obtaining  commissions.  Reserve  and  Landwehr 
(rffioers  are  drawn  from  amon^  officers  and  selected  non-commissioned 
officers  retired  from  the  active  army,  and  one-year  volunteers  who 
have  pa^ed  a  special  examination.  All  candidates,  from  whatever 
source  they  come,  are  subject  to  approval  or  rejection  by  their 
brother  officers  before  being  definitively  commissioned.  Promotion 
in  the  German  army  is  ezcesuvely  alow,  the  senior  subalterns  having 
eighteen  to  twenty  years*  commissioned  service  and  tbe  ^senior 
captains  sometimes  thirty.  The  number  of  officers  on  the  active  list 
is  about  25,000.   The  under-officers  number  about  64,000. 

The  G«inan  army  is  oi^nized  in  twenty-three  army  corps, 
stationed  and  recruiteid  in  the  various  provinces  and  states  as  follows: 
Guard,  Berlin  (general  recruiting);  I.  KOnigsbeis  (East  Prussia); 
II. Stettin  (Pomerania) ;  III.  Berlin  (Brandenburg);  IV.  Magdeburg 
(Prussian  Saxony);  v.  Posen  (Poland  and  part  of  Silesia);  VL 
Breslaa  (Siteu);  VII.  Mfinster  (Westphalia);  VIIL  Coblenz 
(Rhindaod);  lA.  Altona  (Hanse  Towns  and  Schleswig-Holstein) ; 
X.  Hanover  (Hanover);  XI.  Casael  (Hesse-Cassel) ;  XII.  Dresden 
(Saxony) ;  XIII.  Stuttgart  (WOrttemberg) ;  XIV.  Karisruhe 
(Baden);  XV.  Strassburg  if  Alsace) ;  XVL  Metz  (Lorraine) ;  XVIL 
Danzig  (West  PrusMa);  xVlII.  Frankfurt-am-Main  (Hesse  Darm- 
stadt, Main  country);  XIX.  Leips^  (Saxouy) ;  I.  Bavarian  Corps, 
Munich;  II.  Bavarian  Corps,  WOrHHirg;  III.  Bavarian  Corps, 
Nuremberg.  The  formation  01  a  XX.  army  corps  out  of  the  extra 
division  cn  the  XIV.  corps  at  Colmar  in  Alsace,  with  the  addition  of 
two  n^ments  from  Westphalia  and  drafts  of  the  XV.  and  XVL 
corps,  was  announced  in  1908  as  the  final  step  of  the  programme  for 
the  period  iQofr-1910.  The  normal  composition  of  an  army  corps 
on  war  is  (o)  staff,  (P)  2  infantry  divisions,  each  of  3  brigades  (4 


*  Actually  between  1883  and  1908  over  five  million  recruits 
passed  through  the  drill  sergeant's  hands,  as  well  as  perhaps  3x0,000 
one-year  volunteers.  . 


RBments  or  12  battallona),  3  regfaaents  of  fieki  artillery  (comprising 
9  Latteries  of  field-ipnt  and  3  of  field  howitzers,  73  pieces  m  all), 
3  squadrons  (A  cavury,  i  or  3  companies  of  pioneers,  a  brklge  train 
and  I  or  3  bearer  companies;  (c)  corps  troops,  i  battalion  rifles, 
tdegrai^  troops,  bridge  train,  ammunition  columns,  train  (supply) 
battalion,  field  bakeries,  bearer  companies  and  field  hospitals,  &c., 
witii,  as  a  rule,  one  or  two  batteries  of  heavy  field  howitzers  or 
mortan  and  a  machlnfr«Ha  gronp.  The  remaindo-  of  the  cavalry 
and  horse  artUlery  attaded  to  the  army  corps  in  peace  goes  in  war 
to  form  the  cavalry  diviuons.  Cmatn  corps  have  an  increased 
effective;  thus  tbe  Guard  has  a  whole  cavalry  division,  and  the  I. 
corps  (K6nigri>erg)  has  three  dividons.  Several  corps  possess  an 
extra  infantry  t^igade  olf  two  2-battalion  raiments,  but  these, 
unless  statimied  on  the  frontiers,  are  gradually  absortied  into  new 
divisions  and  amy  ooipa.  In  war  sevend  army  corpL  cavalry 
divisifMis  and  reserve  divisions  are  grouped  in  two  or  mora  armies, 
and  in  peace  the  army  corps  are  divided  f<x-  purposes  of  supericv 
contn^  amongst  several  "  army  inspections." 

The  cavalry  is  organized  in  regiments  of  cuirasnere,  dr^oons, 
lancers,  hussars  and  mounted  fines,'  the  regiments  having  four 
service  and  one  depot  squadrons.  Troc^iers  are  armed  with  lance, 
sword  and  carbine  (for  wnich  in  1908  the  substitution  of  a  short  lifle 
with  baytmet  was  suraested).  In  peace  time  tbe  higbeat  permaneitt 
organization  is  the  brigade  of  two  regiments  or  <^t  aqnadrons,  but 
in  war  and  at  manoeuvres  divisians  of  three  Iwigades,  with  horse 
artillery  attached,  are  formed. 

The  infantry  consists  of  216  regiments,  mostly  of  three  battalions 
each.  These  are  numbered,  apart  from  the  eight  Guard  regiments 
and  the  Bavarians,  serially  throughout  the  army.  Certain  re^ments 
are  styled  grenadiera  and  fusilic^  In  addition  there  are  eighteen 
chaMeur  or  ri6e  battalions  (JAier).  The  battalion  has  always  four 
companies,  each,  at  war  strength,  350  strong.  The  armament 
of  the  infantry  is  the  model  1898  magazine  rifle  and  bayonet  (see 
Rifle). 

The  field  ^eluding  horse)  artillery  consists  in  peace  of  94  regi- 
ments subdivided  into  two  or  three  groups  (Abletlumfen),  each  of 
two  or  three  &«un  batteiiea.  Tbe  field  gun  in  use  is  the  quick- 
firing  gun  96/N.A.  (see  Okdmancs:  FiM  Bgmpmtnts). 

The  foot  artiUeiy  is  intended  fw  stne  andiortnas  warfare,  and  to 
fumidi  the  heavy  artillery  of  tbe  fiod  army.  It  connsts  of  forty 
battalions.  Machine  gun  detadiments,  resemUing  4-gun  batteries 
and  horsed  as  artillery,  were  iormed  to  the  number  of  sixteen  in 
1904-1906.  These  are  intended  to  work  vrith  the  cavalry  divisions. 
Aiterwards  it  was  decided  to  form  additional  amall  groups  of  two 
guns  each,  less  fully  horsed,  to  asnst  the  inGantry,  and  a  certain 
number  <rf  these  were  created  in  1906-1908. 

The  engineera  are  a  technicat  body,  not  concerned  with  field 
warfare  or  with  the  command  of  troops.  On  the  other  hand,  the 
pioneera  (2^  battalions)  are  asagned  to  the  field  army,  with  duties 
corresponding  roughly  to  those  of  field  companies  R.E.  in  tbe  British 
service.  Other  branches  rraresented  in  Great  Britain  by  the  Royal 
Engineera  are  known  in  Germany  by  the  title  "  communication 
troops,"  and  comprise  railway,  telegraph  and  airship  and  balloon 
battalions.  The  Train  is  chained  with  the  duties  of  supply  and 
transport.   There  is  one  battalion  to  each  army  corps. 

RMumtOs. — ^The  peace  establishment  in  luKses  is  approximately 
100,000.  Horses  serve  eight  to  nine  years  in  the  artillery  and  nine 
to  ten  in  the  cavalry,  after  which,  in  the  autumn  of  each  year,  they 
are  sold,  and  their  places  taken  by  remounts.  The  latter  are  bought 
at  horse-faira  and  private  sales,  unbroken,  and  sent  to  the  25  remount 
depots,  whence,  when  fit  for  the  service,  they  are  tent  to  the  various 
umts,  as  a  rule  in  tin  early  summer.  Most  of  the  cavalry  and 
ardllery  riding  horses  come  from  Prussia  proper.  The  Polish 
districts  produce  swift  Hussar  horses  of  a  semi-eastern  type.  Hanover 
is  second  only  to  East  Prussia  In  output  of  horses.  Bavaria,  Saxony 
and  WQrttemberg  do  notprodnce  enough  horses  for  their  own  armies 
and  have  to  draw  on  Prussia.    Thirteen  thousand  four  hundred 


and  forty-five  young  horses  were  bought  by  the  army  authorities 
during  1907.  The  average  price  was  about  £51  for  ndd  artillery 
draught  horses,  £65  for  heavy  drau^t  horses,  and  £46  for  riding 


horses. 

The  military  expenditure  of  Germany,  according  to  a  comparative 
table  furnished  to  the  House  of  Commons  by  the  British  war  office 
in  1907,  varied  between  £36,000,000  and  £44,000,000  per  annum 
in  the  period  1899-1902,  and  between  £43,000,000  and  £51,000,000 
per  annum  in  that  of  1905-1909. 

Coiomal  Troops. — In  1906  these,  irrupective  of  tbe  bri^de  of 
occupation  then  maintained  in  north  China  and  of  qxciat  reinforce- 
ments sent  to  S.W.  Africa  during  the  Herrero  war,  consisted  of  the 
German  East  Africa  troops,  330  Europeans  and  1470  natives;  the 
Cameroon  troops,  145  European  and  1170  natives;  SJW.  African 
troepsy  entirely  European  and  normally  consisting  d  606  officers 


■  These  last  have  a  curious  history.  They  were  formed  from  about 
1890  onwards,  by  individual  squadrons,  two  or  three  being  voted  each 
year.  Ostensibly  raised  for  the  duties  of  mounted  orderlies,  at  a 
time  when  it  would  have  been  impolitic  to^  ask  openly  for  more 
cavalry,  they  were  little  by  little  trained  in  real  ca^^iy  work, 
then  oombiiied  in  provinonal  regiments  for  disdi^nary  purposes 
and  at  last  franldy  classed  as  cavalry. 
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and  men  active  and  a  reserve  of  ex-sddler  settfers;  the  Kiao-Chau 
garrison  (diiefly  marines),  numberitw  ^87  officers  and  m^;  and 
vatioiw  uxiall  P^ice  lorcea  in  Togo,  New  Guinea,  Samoa,  &c. 

Fortresaes.-^Th»  fixed  defences  maintained  by  the  German  empire 
(apart  from  naval  ports  and  coast  defences)  belong  to  two  distinct 
epochs  in  the  military  policy  of  the  state.  In  the  first  period 
(rou^ly  1871-1899),  which  is  characterized  by  the  development  of 
the  cmessive  spirit,  the  fortresses,  except  on  the  French  and  Russian 
frontiers,  were  reduced  to  a  minimum.  In  the  interior  only  Spandau, 
Gastrin,  Magdebui^,  Ingolstadt  and  Ulm  were  maintained  as 
defensive  supporting  points,  and  similariy  on  the  Rhine,  which 
was  formerly  studdra  irith  fortresses  from  Basel  to  Emmerich,  the 
defences  were  limited  to  New  Breisach,  Germer^eim,  Mainz, 
,  Coblenz,  Colo^^e  and  Wesel,  all  of  a  "  barrier  "  character  and  not 
ot^nized  specially  as  centres  of  activity  for  field  armies.  The 
French  frontier,  and  to  a  less  extent  the  Russian,  were  or^nized 
c^enstvely.  Mets,  already  surrounded  by  the  French  with  a  girdle  of 
forts,  was  extended  and  completed  (see  Fortification  akd  Siegk- 
graft)  as  a  great  entrenched  camp,  and  Strassbuic,  which  in  1B70 
possesMd  no  outlying  works,  was  similarly  expanded,  thoug'h  the 
tatter  was  n^garded  an  instrument  of  defence  more  than  of  attack. 
On  the  Russian  frontier  Kftnigsberg,  Dan^,  T^om,  Posen,  Glt^u 
(and  on  a  smaller  scale  Boyen  in  East  Prussia  and  Giaudenz  on  the 
Vistula)  were  modernized  and  improved. 

From  i8m,  liowever,  Germany  be^n  to  pay  more  attention  to 
her  fixed  doences,  and  in  the  next  years  a  loi^  line  of  fortificarions 
oaae  into  existenoeon  the  Frendi  frontier,  the  poations  and  strength 
of  which  were  r^uhtted  with  spedal  regard  to  a  new  strategic 
dispoution  of  the  field  armies  and  to  the  number  and  sites  of  the 
"  strategic  railway  stations  "  which  were  constructed  about  the 
same  time.  Thus,  the  creation  of  3  new  series  of  forts  extending 
from  Thionville  (Diedenhofen)  to  Metz  and  thence  south-eastward 
was  coupled  with  the  construction  of  twelve  strategic  railway 
stations  between  Col<%ne  and  the  Belgian  frontier,  and  later — the 
so-called  "  fundamental  plan  "  ot  operations  ^inst  France  having 
apparently  undergone  modification  in  consequence  of  changes  in  the 
foreign  relations  of  the  German  government— «n  immense  strat^ic 
railway  station,  was  undertaken  at  Saarburg,  on  the  right  rear  of 
Thionvilke  and  well  away  from  the  French  frontier,  and  many  im- 
portant new  works  both  of  fortification  and  of  railway  conatiUctiDn 
were  begun  in  Upper  Alsace,  between  Colmar  and  Basel. 

The  -coast  defences  include,  bendes  the  great  naval  ports 
of  Wilbetmihaven  on  the  North  Sea  and  Kvel  00  the  Baltic, 
Dan^,  Pillan,  Memel,  Friedrichsort,  Cuxhaven,  Geotemflnde  and 
Swinemancb.  (C.  F.  A.) 

Jfosy, — Tlie'  German  navy  is  of  recent  origin.  In  1848  the 
German  people  urged  the  construction  of  a  fleet.  Money  was 
collected,  and  a  few  men-of-war  were  fitted  out;  but  these 
were  subsequently  sold,  the  Cierman  Amdsifeg' (federal  council) 
Botbcdsgin  sympathy  with  the  aspiration^  of  the  nation,  Prussia 
however,  began  laying  the  foundations  a  small  navy.  To 
meet  the  difficulty  arising  from  the  want  of  good  harbours  in 
the  Baltic,  a  small  octent  of  territory  near  Jade  Bay  was  bought 
from  Oldenburg  in  1854,  for  the  purpose  of  establishing  a  wiar-port 
there.  Its  construction  was  completed  at  enormous  expense, 
and  it  was  opened  for  ships  by  the  emperor  in  June  1:869  under 
the  name  of  WUhelmshaven.  In  1864  Prussia,  in  annexing 
Holstein,  obtained  possession  of  the  excellent  port  of  Kiel, 
which  has  since  been  strongly  fortified.  From  the  time  of  the 
formatiqn  of  the  North  Geman  C!:onfederatu>n  the  navy  has 
belonged  to  the  common  federal  interest.  Since  ist  October 
1867  an  its  ships  have  carried  the  same  flag,  of  the  national 
colours— black,  white,  red,  with  the  Frus^an  ea^e  and  the  iron 
cross. 

From  1848  to  1868  the  increase  of  the  navy  was  slow.  In 
1851  it  consisted  of  51  vessels,  including  36  small  gunboats 
of  2  guns  each.  In  1868  it  consisted  of  45  steamers  (including 
i  ironclads)  and  44  sailing  vessels,  but  during  the  various  wars 
of  the  period  184&-1871,  only  a  few  minor  actions  were  fought 
at  sea,  and  for  many  years  afterthe  French  War  the  development 
of  the  navy  did  not  keep  pace  with  that  of  the  empire's  com- 
mercial interests  beyond  the  seas,  or  compete  seriously  with 
Uie  naval  powa  of  possible  rivals.  But  towards  the  end  of.  the 
iptfa  cedtuxy  Germany  started  on  a  new  naval  poHcy,  by  ^ch 
her  fleet  was  largely,  and  rapidly  increased.  Details  of  this 
devdopment  mil  be  found  in  the  artide  Navy  (see  also  History 
bdow,  ad  Jin.). .  It  will  be  sufficient  here  to  give  the  statistics 
relating  to  the  be^nning  of  the  year  1909,  reference  being  made 
only  to  ships  efiecLive  at  that  date  and  to  ships  authorized  in 
the  construction  programme  of  1907: 


Modwn  batdeships  .  .  20  effective,  4  apptnodiiiqfoomidetion. 
Old  battleships  and  coast 

defence  ships       .    .    .  11  effective  (4  non-effective). 

Armoured  cruisers  ...  9  effective,  I  approaching  completion. 

Protected  cruiserB  .  .  .  3ieffective,2approachinga>mpletion. 
Toipedo  craft  of  modem 

types  .'I30effective,3appn)achingcompletion. 

AdministraHtm. — In  1889  the  administration  was  transferred 
from  the  ministry  of  war  to  the  imperialadmiralty  {RdcksmaHneamt), 
at  the  head  of  which  is  the  naval  secretary  of  state.  The  chief 
command  at  the  same  time  separated  from  the  administration 
and  vested  in  a  naval  officer,  who  controls  the  movements  of  the 
fleet,  its  personnel  and  training,  while  the  maintenaDce  of  the  arsenals 
and  dockyards,  victualling  and  clothing  and  all  matters  immediately 
affecting  the  mai&riel,  fall  within  the  pro^Hnce  of  the  secretary  of 
state.  The  navy  is  divided  between  the  Baltic  (Kiel)  and  North  Sea 
(Wilhelmshaven)  stations,  which  are  strategically  linked  by  the 
Kaiser  Wilhelm  Canal j^pesed  m  1895),  acnoss  the  Schlmr^-HcHstnn 
peninsula.  Danzig,  Cu^diaven  and  Sondert>uis  have  abo  been 
made  naval  bases. 

Personnel.~1h£  German  navy  is  manned  by  the  obligatory  service 
of  the  essentially  maritime  population-— suoh  as  sailors,  fishermen 
and  others,  as  wiell  as  by  vDlnnteen,  who  deot  for  nwal  service  in 
preference  to  that  ia  uie  army.  It  is  estimated  that  the  total 
seafaring  population  of  Geipiany  amounts  to  80,000.  The  active 
naval  personnel  was,  in  1906,  2631  officers  (including  engineers, 
marines,  medicalj  Saa.)  and  5iti38  under-officers  and  men,  total 
53.7^-  In  addition,  there  is  a  reserve  of  more  than  100,000  officers 
and  men.  (P.  A.  A.) 

Finance. — The  imperial  budget  is  voted  every  year  by  the 
Reichstag.  The  "  extraordinary  funds,"  from  which  connderable 
sums  appear  annually  in  the  budget,  were  created  after  the 
Franco-CSerman  War.  Part  of  the  indemnity  was  invested 
for  definite  ptuposes.  The  largest  of  these  investments  served 
for  paying  the  poisions  of  the  invalided,  and  amounted  originally 
to  £28,000,000.  Every  year,  not  only  the  interest,  but  part 
of  the  capital  is  expended  in  paying  these  pensioiB,  and  the 
capital  sum  was  thus  reduced  in  1903  to  £15,100,000,  and  in  1904 
to  £13,200,000.  Another  fund,  of  about  £5,200,000,  serves 
for  the  construction  and  armament  of  fortresses;  while 
£6,000,000,  known  as  the  Reichskriegssckaiz~oT  "  war  treasure 
fund  " — is  not  laid  out  at  interest,  but  is  stored  in  coined  gold 
and  buUioa  in  the  Juliusturm  at  Spsndau.  In  addition  to 
these,  the  railways  in  Alsace-Lorraine,  which  France  bought 
of  the  Eastern  Kailway  Company  for  £r3,ooo,ooo,  in  drdex  to 
transfer  them  to  the  control  of  Germany,  are  also  the  property 
of  the  empire. 

During  fhe  years  1908  and  1909  consid^ble  public  discusaon 
and  political  activity  were  devoted  to  the  reorganization  of 
German  imperial  finance,  and  it  is  only  possible  here  to  deal 
historically  with  the  position  up  to  that  time,  since  further 
developments  of  an  important  nature  were  already  foreshadowed. 

In  187T  the  system  accepted  was  that  the  imperial  budget 
should  be  financed  substantially  by  its  reliance  on  the  revenue 
from  what  were  the  obvious  impraial  resources — customs  and 
excise  duties,  stamp  duties,  post  and  tetegra|^  receipts,  and 
among  ^nor  sources  the  receipts  from  the  Abace-Lorraine 
rulways.  But  it  was  also  provided  that,  for  the  purpose  of 
deficits,,  the  states  should,  in  addition,  if  required  by  the  imperial 
minista  ttf  finance,  contribute  their  quotas  according  to  popula?- 
tion — MaMkidar  BeitMge.  It  was  not  expected  that  these  would 
become  chronic,  but  in  a  few  years,  and  emphatically  by  the  early 
'eighties,  they  were  foimd  to  be  an  essential  part  of  the  financial 
system,  owing  to  regtdar  deficits.  It  had  been  intended  that, 
in  return  for  the  Matrikular  BeifrUge,  regular  assignments  {^hef- 
weisungen)  should  be  returned  to  the  states,  in  relief  of  theif 
own  taxation,  which  would  practically  wipe  out  the  contribution; 
but  instead  of  these  the  Vbemeistmgm  were  considerably  tess. 
Certain  reorganizations  were  made  in  1887  and  1903,  but  the 
^cess  of  the  Matrikular  BeitrSge  over  the  Vberweisungen  con- 
tinued; the  figures  in  1905  and  1908  being  as  foUovrs  (in  millioBS 
oi  marks) : — 


Matrikular- 
Beitrage. 

Cbeiireisungea. 

Ktcress. 

.1905 
1908 

213 

346 

189' 
195  ' 
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These  fignreft  show  bow  natural  U  was  to  desin  torreUevfi  tJie 
^^«&:  hf  iiKareasing  the  directimpenal  revenue. 

Meanw4iile,  in  ainterpf  th«  "  matrkuiar  contributions,"  the 
caUs  on  imperial  fiAamce^had  bteadily  iiiciea3ed,  and  «p.  to  1908 
wen  ccmtii^iUy  met  to  a  large  extent  by  kam^  involviag  a 
continual  gsowlh  oi  the  imperial  debt,  wluch  in  1907  amounted 
to  3643  milUons  of  maritt.  I^.imperial  budgH,  like  that,  of 
most  Europe&n  nations,  ia  divided  iiUo  two  portions,  theenlinaiy 
•nd  the  extraordinuy;  and  the  in<^ease  under  both  heads 
(esteciol^  for  anny  and  navy)  became  a  recurrent  factor.  A 
typical  situation  is  re^eaentcd  by  the  main  figures  {or  1905  and 
1906  (in  millions  of  marks): 


Expenditure. 

Revenue. 

Raised  by 
Loan. 

Ordinary. 

Extia- 
ontinary" 

1905 . 
I906 

2002 
2157 

193 

235 

2053 
2118 

258 

The  same  process  went  on  in  1907  and  1908,  and  it  was 
necessarily  recognized  that  the  method  of  balancing  the  imperial 
budget  by  a  regulat  increase  of  debt  could  not  be  satisfactory 
in  a  country  where  the  general  increase  of 
wealth  and  taxable  capacity  had  meanwhfle 
been  conspicuous.    And   Uiou^  the  main 
proposals  made  by  the  government  for  new 
taxation,  induding  new  direct  taxes,  resulted 
in  a  parliamentary  deadlock  in  igog,  ^nd  led 
to  Prince  von  Btilow's  resignation  as  chancellor, 
it  was ,  already  evident  that  some  important 
reorganization  of  the  imperial  financial  system 
was  inevitable. 

Currency. — The  German  empire  adopted  ft  gold 
currency  by  the  law  of  the  4th  of  December 
1871.  Subsequently  the  old  local  coinages 
{Landesm^nsen)  began  to  be  called  in  and  re- 
placed by  new  gold  and  silver  coins.  The  old  gold 
coins,  amounting  to  £4,550,000,  had  been  caHed  in 
as  eari.y  as  1S73;  and  the  old  ailver  coins  have 
since  been  successively  put  out  of  circulation,  so 
that  none  actually  remains  as  legal  tender  but  the 
thaler  (3s.j.  The  currency  reform  was  at  first 
facilitated  by  the  French  indemnity,  a  great  part 
of  which  was  paid  in  gokt.  But  later  oa  that  metal  became  scarcer; 
the  London  mid  prices  ran  higher  and  higher,  wlule  silver  prices 
declined*  The  average  rate  per  ounce  of  standard  silver  in  1866- 
1870  was  6o|d.,  in  January  1875  only  57id.,  in  July  1876  as  low  as 
49d.  It  rose  in  January  1877  to  574d.,  but  again  dechned,  and  in 
September  1878  it  was  50M.  While  the  proportioa  of  hke  weights 
<rf  fine  g(M  and  finesilvAr  in  1866-1870  averaged  i  to  15-55,  it  was  i 
to  17-79  in  1876,  I  tg  j(7-i8.in  1877,  and,  in  1902,  in  consequence 
of  the  heavy  fall  in  silver,  the  ratio  became  as  much  as  i  to  39. 
By  the  currency  law  of  the  9th  of  July  1873,  the  present  coinage 
system  was  established  and  remains,  with  certain  minor  modifica- 
tions, now  in  force  as  then  introduced-  The  unit  is  the  mark  Cl 
billing]— the  tenth  part  of  the  imperial  goU  coin  (Krone-*crown), 
of  which  last  139!  are  struck  from  a  pound  of  pure  gold.  Besides 
these  ten-mark  pieces,  there  are  Doppelkronen  fdouble  crowns), 
abcHit  equivalent  in  value  to  an  English  sovereign  (the  average  rate 
of  enchange  beios  20  marks  ,  40  pfeanige  per  £1  sterliag),  and, 
formerly,  half-crowns  (halbe  Kronen =5  marks)  in  gold  were  also 
issued,  but  they  have  been  withdrawn  from  circulation.  Silver  coins 
are  5,  2  and  i  mark  pieces,  equivalent  to  2  and  I  shiffings  respec- 
tively, and  50  pfennige  pieces  =6d.  Nickel  coins  are  lo  and  5 
pfenn^e  pieces,  and  tbere  are  bronze  coins  a  and  i  p^eonige. 
Thesystcpisdedmal;  thua  100  pfennige=i  marie,  1000  pfennige 
the  gold  krone  {<x  crown),  and  id.  Eo^ish  amounts  roughly  to  8 
pfennige. 

Banking.'— A  new  banldiw  law  was  promulgated  for  the  whole 
empire  on  the  I4tfa  of  March  1875.  Before  that  date  there  existed 
thirty-two  banks  with  the  privilege  of  issiung  notes,  and  on  the  31st 
of  December  1872,  £67,100,000  in  all  was  in  circulation,  £3^,100,000 
of  that  sum  being  uncovered.  The  banking  law  Was  designed  to 
reduce  this  circulation  of  notes;  £19,250,000  was  fixed  as  an  aggre- 
gate maximum  of  uncovered  notes  of  the  banks.  The  private  hanks 
were  at  the  same  time  ohtigfKl  to  erect  branch  offices  in  Berlin  or 
Frankfort-on-Main  for  the  payment  of  their  notes.  In  consecjuence 
of  this  regulation  numerous  banks  resigned  the  privilege  of  issuing 
notes,  and  at  present  there  are  th  Germany  but  the  following  private 
note  banks  issuing  private  notes,  viz.  the  Bavaxisn,  the.Saxon^ 
the  Wttottontbecg,  the  ^vlm»  4od>ti^  Brtwswicl^  in  a^Uon  to  the 


Inperitl  fitnk  The  Impecfal  B*sdE.!(Reaehsbafc)  railka  far-above 
the  otberatia  importance.  It  took  theiplaoe  oi  the  Pcuesian  Sulk 

in  1^76,  and  is-  under  the  superintendence'  and  management  at  the 
empire,  which  shares  in  the  profita.  Its  bead  office  is  m  BeritD,>and 
it  is  entitled  to  erect  branch  offices  in  any  part  of  the  empire.- '  It 
ha*  a- capital  of  £9,000,000  divided  into  40,000  shares  of  £150  each, 
and  60,000  sharea  £50  each.  The  Imperial  Bank  is  privileged  to 
issue  bank-notes,  which  must  be  covered  to  the  eatent  of  is.  3d.  in 
coined  money,  bullion  or  bank-notes,  the  remainder  iu  bills  at  shott 
sight.  Of  the  net  profits,  a  dividend  of  3i%  is  first  payable  to  the 
shacdiolde»,  30%  of  tine  remainder  is  transferred  to  the  reserve 
until  this  has  reached  a  total  of  £3,000,000,  and  of  the  remainder 
again  a  quarter  is  apporrioned  to  the  shaceboldfira  and  three-quarters 
f^Is  to  the  impenal  ^tchequer.  If  the  net  profits  do  not  reach 
3i%,  the  balance  must  be  made  good  from  ue  reserve.  Private 
note  banks  are  not.  enqwwered  to  do  business  outside  the  stato 
which  has  conceded  them  the  privily  to  issue  notes,  except  under 
cert^  Umitatioiu.  One  of  these  is  that  they  agree  that  tfarir 
privilege  to  issue  private  notes  may  be  withdrawn  at  one  year'* 
notice  without  compensation.  But  this  condition  has  not  been 
enforced  in  the  case  of  such  banks  as  have  azreed  to  accept  as 
binding  the  official  rate  of  discount  of  tbe  Reich^iank  after  this  has 
reached  or  when  it  exceeds  4%.  At  other  times  they  are  not  to 
discount  at  more  than  }  %'beiow  the  official  rate  of  the  Reichabank, 
or  in  case  the  Relchsbank  itself  discouata  at  a  lower  late  than  the 
official  rate,  at  more  than  }  %  below  that  rate. 

The  following  table  shows  the  financial  condirion  of  the  note* 
issuing  banks,  in  thousands  of  marks,  over  a  term  of  years: 

LiainlUus. 


Year. 

Banks. 

Capital. 

Reserve. 

Notes  in 
Circulation. 

Total,  including 
other  Liabilities. 

1900 
I901 
1902 
1903 
1904 

8 

I 

6 
6 

319,672 
331,672 
316,000 
316,000 
316,000 

48.339 
54.901 
56,684 
60,131 
64.385 

1.313.855 
1.345.436 
1.373.483 
1.394.336 
1433.431 

3,237,017 
2.360,453 
2.353.951 
2.365.256 
2.378.845 

Assets. 

Year. 

Ranks. 

Coin  and 
Bullion. 

Notes  of  State 
and  other  Banks. 

Bills. 

Total. 

1900 
1901 
1903 
1903 
1904 

S 

7 
6 
6 
.  6 

899,630 
990,262 
1,052,391 

973.953 
996,601 

51.931 
60,770 
54.389 
54.331 
66,37* 

1,036,961 
990.950 
901408 
984,604 
947.358 

2,239,564 
2.360,355 
2,354.253 
2.356.5" 
2,379.234 

The  total  turnover  of  the  In^ierial  Bank  was,  in  the  first  year  of  its 
foundation,  1}  mitUards  ^unds  sterlii^;  and,  in  1899.  90  miUiarda. 
Eighty-five  per .  cent  of  its  bank-notes  have  been,  on  the  average, 
covered  by  metal  reserve. 

The  total  value  of  silver  coins  is  not  to  exceed  10  marks,  and  that 
of  copper  and  mckel  2^  maris  per  bead  of  -the  population.  While 
the  coinage  of  ^ver,  nickel  and  copper  is  reserved  to  the  state, 
the  coinage  of  gold^  pieces  can  be  undertaken  by  the  state  (or  the 
account  of  private  individuals  on  payment  of  a  fixed  charge.  The 
coinage  takesplace  in  the  six  mints  belonging  to  the  various  states— 
thus  Berlin  (I'russia),  Munich  (Bavaria),  Dresden  (in  the  Muidener- 
hatte  near  Freiberg,  Saxony),  Stuttgaii  (\Vttrttembetg),  Karlsruhe 
(Baden)  and  Hambuig  (for  the  state  (rf  Hamburg).  Oi  the  thalers. 
the  Veielnsthaler,  coined  until  1867  in  Austria,  was  by  ordinance  of 
the  Bundesrat  declared  Hlegal  tender  dnce  the  1st  of  January  1903. 
No  one  can  be  compelled  to  accept  more  than  30  marks  in  sdver  or 
more  than  I  mark  in  nickel  and  copper  coin ;  but,_  on  tbe  other  hand, 
the  Imperial  Bank  accepts  impenal  silver  coin  in  payment  to  any 
amount. 

The  total  value  of  thalers,  which,  with  the  exception  of  the 
Vereinsthaler,  are  legal  tender,  was  estimated  in  1894  at  about 

£30/XK),OO0. 

BiBLioGKAPHY. — Cotta,  Deuischlands  Boden  (2  vols.,  1853)  j  H.  A. 
Daniel,  Deutschland  (1^6);  J.  Kutzen,  Das  deulsche  iandCBreslau, 
1900);  Von  Klfiden,  Geographisches  Handbuch,  vol.  ii.  (1875); 
G.  Neumann,  Das  deulsdte  Reich  (2  vols.,  1874);  O.  BrunckoW,  Die 
Wohi^piattedasdeuischen  Raicket-~ai^CrundderarnilichenMateriaiien 
bearheitet  (new  ed.,  Berlin,.  1897);  Handbuch  der  WirtschaHshunde 
DetUschtands  (4  vols.,  Leipz^,  1001-1905) ;  Gothaischer  een&uogischcr 
Hofkalender  aufdas  Jahr  zoo?  (Gotha);  A.  von  W.  Keil,  Neumanns 
Oridevihtm  des  deuischen  Retches  (3td  ed.,  Lnpzig,  1894) ;  Meyer, 
Kommsations-I^xikaH  (1903  seqq.) ;  Brockhaas,  Koraersations- 
Lexikon  (1900  seqq.);  J.  KOrschDer,  Stoats-  Hof-  und  Kommunal- 
handbuch  des  Rdches  und  der  Einaelstaaten  ^iprig,  1900) ;  P.  Hage, 
Grundriss  der  deutschen  Stoats-  und  Rechtskunde  (Stuttgart,  1906), 
and  for  statistical  matter  chiefly  the  following;  Centralblatt  for 
das  deutsdheiRriA.  ^^qmgeg^m  tm  BMcbtOMt  der  In$iem  (Beriin, 
1906) ;  Die  dmitcke  Armee  und  die  baisefUche  Jfarime  (Beriin,  1889) ; 
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Gewerhe  imd  Handd  im  deutseien  Seich  naeh  der  gmeriiiichm 
BelriebsMahlung,  vom  14.  Jvm  1895  (Berlin,  1899);  Handbuch  fUr 
das  deuische  SMek  auj  das  Jahr  igoo,  bearbeitet  im  Reichsamt  der 
Innern  (Berlin) ;  Handbuck  fUr  die  deuische  Handdsmarine  auf  das 
Jahr  igoo;  StattsHk  des  deiUschen  Reichs,  published  by  the  Kaiser- 
Itches  StatisUsches  AnU  (includii^  trade,  navieation,  criminal 
statistics,  ock  insurance,  &c.) ;  StatisHsckes  JahrbuchfUr  das  deiUsche 
Reich  (Berlin,  1906)  and  Viertetjahrshefte  far  Statisttk  des  deutschen 
Reichs  (including  census  returns,  commerce  and  railways).  See  also 
among  English  publications  on  gecwraphical  and  statistical  matter: 
Annim  Statement  <^  the  Trade  of  me  United  Kingdom  toiHh  Poreien 
Countries  and  British  Possessions  for  the  Year  1890  (London,  igoo); 
and  G.  G.  Chisholm,  Europe,  heiog  vols.  i.  and  ii.  of  Stanford's 
Compendium  of  Geography  and  Traoti  (London,  1899  and  1900). 
The  fullest  general  account  of  the  aieology  of  Germany  wilt  be  found 
in  R.  Lepaus,  Geaiope  von  DeutsMand  und  den  anpenienden  Gebieten 
(Stuttgart,  first  vdTume  completed  in  1892).  Shorto-  descriptions 
«U1  be  found  in  £.  Kayser,  Lehrbueh  der  geologischen  Formations- 
faM&  Stuttgart,  Englidi  edition  undtf  the  title  Tsxf-fiooife  of  Com- 
Paratam  Geology),  and  n.  Credner,  EiemetiU  der  Geole^  (Leipxig). 

ASCHAEOLOOY 

F^m  an  archaeological  point  of  view  Germany  is  very  far 
from  being  a  homogeneous  whole.  Not  only  has  the  develop- 
ment of  the  south  differed  from  that  of  the  north,  and  the  west 
been  subjected  to  other  influences  than  those  affecting  the  east, 
but  even  where  the  same  influences  have  been  at  work  the  period 
of  their  operation  has  often  varied  widely  in  the  different  districts, 
so  that  in  a  general  sketch  of  the  whole  country  the  chronology 
can  only  be  a  very  rough  approximation.  In  this  article  the 
dates  assigned  to  the  various  periods  in  south  Germany  are  those 
given  by  Sophus  MtUIer,  on  the  lines  first  laid  down  by  Montelius. 
As  repurds  north  Gennany,  Mflller  puts  the  Northern  Bronze  age 
500  yeus  later  than  the  Southern,  but  a  recent  find  in  Sweden 
bears  out  Montelius's  view  that  southern  influence  made  itself 
rapidly  felt  in  the  North.  The  conclusions  of  Montelius  and 
Mtlller  are  disputed  by  W.  Ridgeway,  who  maintains  that  the 
Iron  age  originated  in  central  Europe,  and  that  iron  must  con- 
sequently have  been  worked  in  those  regions  as  far  back  as 
c.  2000  B.C. 

Older  Palaeolithic  Period. — Hie  earliest  traces  of  man's 
handiwork  are  found  either  at  the  end  of  the  pre-Gladal  epoch, 
or  in  an  inter-Glacial  period,  but  it  is  a  disputed  point  whether 
the  latter  is  the  first  of  a  series  of  such  periods.  A  typical  German 
find  is  at  Taubach,  near  Weimar,  where  almond^-^ped  stone 
wedges,  small  flint  knives,  and  zou^y-hacked  i^eces  ot  porphyry 
and  quartz  are  found,  together  with  the  remains  ci  dephants. 
There  are  also  bone  implements,  which  are  not  found  in  the 
earliest  periods  in  France. 

Palaeditkic  Transition  Period  (Solutri). — ^More  highly  developed 
forms  are  found  when  the  mammoth  has  succeeded  the  elephant. 
Implements  of  chipped  stone  for  the  purposes  of  boring  and 
scraping  suggest  that  man  worked  hides  for  dothing.  Ornaments 
of  perforated  teeth  and  shells  are  found. 

Later  Palaeditkic  Period  {La  Maddeine). — ^The  next  period  is 
marked  by  the  presence  of  reindeer.  In  the  Hohlefels  in  the 
Swabian  Achthal  there  is  still  no  trace  of  earthenware,  and  we 
find  the  skull  of  a  reindeer  skilfully  turned  into  a  drinking-vesseL 
Saws,  needles,  awls  and  bone  harpoons  are  found.  It  is  to  be 
noticed  that  none  of  the  German  finds  (mostly  in  the  south  and 
west)  show  any  trac»  of  the  highly  developed  artistic  sense  so 
characteristic  of  the  dwellers  in  France  at  this  period. 

The  gap  in  our  knowledge  of  the  development  of  Palaeolithic 
into  Neolithic  civilization  has  recently  been  partially  filled  in 
by  discoveries  in  north  Germany  and  France  of  objects  showing 
rather  more  developed  forms  than  those  of  the  former  period, 
but  still  unaccompanied  by  earthenware.  It  is  a  disputed  point 
whether  the  introduction  of  NeoKthic  civilization  is  due  to  a  new 
ethnolo^cal  element. 

NeoKAic  Age  (in  south  Germany  till  c.  sooo  B.C.). — ^Neolithic 
man  lived  under  the  same  climatic  conditions  as  prevail  to-day, 
but  amidst  forests  of  fir.  He  shows  advance  In  every  direction, 
uid  by  the  end  of  the  later  Neolithic  period  he  is  master  of  the 
arts  of  pottery  and  spinning,  is  engaged  in  agricultural  pursuits, 
owns  domestic  animals,  and  makes  weapons  and  tools  of  fine 
shape,  either  ground  and  polished  or  beautifully  chipped. 


Traces  of  Neolithic  settlonents  have  been  found  chiefiy  in  the 
neighbourhood  of  Worms,  in  the  Main  district  and  in  Hniringia. 
These  dwellings  are  usually  holes  in  the  ground,  and  presum^y 
had  thatched  roo^  Our  knowledge  of  the  later  Neolithic  age, 
as  ot  the  succeeding  periods,  is  largdy  gained  from  the  ronains  of 
lake-dwellings,  represented  in  Germany  chiefly  by  Bavarian 
finds.  The  lake-dwellings  in  Meddenborg,  Pam^ania  and  East 
Prussia  are  of  a  different  type,  and  it  is  not  certain  that  they  date 
back  to  the  Stone  age.  Typical  Neolithic  cemeteries  are  found  at 
Hinkelstein,  Alzey  and  other  places  in  the  neighbourhood  of 
Worms.  In  these  graves  the  skeletons  lie  flat,  while  in  other 
cemeteries,  as  at  Flombom  in  Rhine-Hessm,  and  near  Hedlbronn, 
they  are  in  a  huddled  position  (hence  the  name  Sockergrdber), 
Necklaces  and  bracelets  of  Mediterranean  shells  point  to  a  con- 
siderable amount  of  commerce.  Other  objects  found  in  the 
graves  are  small  flint  knives,  atone  axes,  flint  and  lumps  of  pyrites 
for  obtaining  fire,  and,  in  the  women's  graves,  hand-mills  for 
grinding  com.  Tha  earthenware  vessds  usually  have  rounded 
bottoms.  The  earliest  ranamentation  consists  of  fingo^imprints. 
Later  we  find  two  periods  of  zigzag  designs  in  south  Germany 
with  an  intermediate  stage  of  spirals  and  wavy  lines,  while  in 
north  and  east  Germany  the  so-called  string-ornamentation 
predominates.  Towards  the  end  of  the  period  the  inhabitants  of 
north  Germany  erect megalithic  graves,  and  inHanover  especially 
the  passage-graves. 

Bronze  Age  (in  south  Germany  from  c.  sooo-iooo  B.C.). — In 
the  later  Stone  age  we  note  the  occasional  use  of  copper,  and  then 
the  gradual  appearance  of  bronze.  The  bronze  civilization  of  the 
Aegean  seems  to  have  had  direct  influence  along  the  basins  ol 
the  Danube  and  Elbe,  while  the  culture  of  the  western  parts  ol 
central  Germany  was  transmitted  through  Italy  and  France. 
No  doubt  the  pre-eminence  of  the  north,  and  espedally  of  Den- 
mark, at  this  period,  was  due  to  the  amber  trade,  causing  southern 
influence  to  penetrate  up  the  basin  oi  the  Elbe  to  Jutland.  The 
earlier  period  is  characterized  by  the  practice  of  inhumation  in 
barrows  made  of  clays,  stones  or  sand,  according  to  the  district. 
Bronze  is  cast,  whereas  at  a  later  time  it  shows  signs  of  the 
hammer.  From  the  finds  in  Bavarian  graves  it  appears  that  the 
chief  weapons  were  the  da^er  and  the  long  pointed  Palstah 
(palstave),  while  a  short  dagger  fixed  like  an  axe  on  a  long  shaft 
Is  characteristic  of  the  North.  The  women  wore  two  bronze 
pins,  a  Inaoelet  on  each  arm,  amber  ornaments  and  a  iwcklace  of 
bronze  tubes  in  spirals.  O^e  or  two  vases  are  found  in  each 
barrow,  ornamented  with  finger-imprints,  "  string  "  decoration, 
&c.  The  later  period  is  characterized  by  the  practice  of  crema- 
tion, though  the  remains  are  still  placed  in  barrows.  Swords 
make  their  appearance.  The  women  wear  more  and  more 
massive  ornaments.  The  vases  are  highly  polished  and  of 
elegant  form,  with  zigzag  decoration. 

HailstaU  Period  (in  Germany  Sth-5th  century  B.C.).— The 
Hallstatt  stage  of  culture,  named  after  the  famous  cemetery  in 
upper  Austria,  is  marked  by  the  introduction  of  iron  (see 
Haixstatt).  In  Germany  its  centre  is  Bavaria,  Baden  and 
Wttrttemberg,  with  the  Thuringian  forest  as  the  northern 
boundary.  In  Brandenburg,  Lusatia,  Silesia,  Fosoi  and  Sanmy, 
where  there  was  no  strong  Bronze  age  tradition,  Hallstatt  in- 
fluence is  very  noticeable.  In  west  Prussia  the  urns  with  human 
faces  deserve  notice.  The  dead  are  either  buried  in  barrows 
or  cremated,  the  latter  espedally  in  north  and  east  Germany. 
In  Bavaria  both  practices  are  resorted  to,  as  at  Hallstatt.  The 
pottery  develops  beautiful  form  and  colour.  Fibulae,  often  of 
the  "  kettle-drum  "  form,  take  the  place  of  the  Bronze  age  pin. 

La  Tine  Period  (4th-xst  c^tury  B.a). — Down  to  this  time  there 
is  very  little  evidence  concerning  the  radal  afBnities  of  the  popula- 
tion. When  our  records  first  begin  the  western  and  southern 
portions  of  Germany  seem  to  have  been  inhabited  by  Celtic 
peoples  (see  below  "  Ethnography  ").  La  Tine,  in  Switzerland,  has 
given  its  name  to  the  pmod,  of  whidi  the  earlier  put  corre^nds 
to  the  time  of  Celtic  supremacy.  It  is  interesting  to  note  bow 
the  Celts  absorb  Roman  and  stfll  more  Greek  culture,  even 
imitating  foreign  OAns,  and  pass  on  their  new  arts  to  their 
Teutonic  nd^bours;  but  in  s|^te  of  the  strong  foreign  influence 
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the  Celtic  civilization  can  in  some  sort  be  termed  national. 
Later  it  has  a  less  rich  development,  betraying  the  political 
decay  of  the  race.  Its  centres  in  Germany  are  the  southern 
districts  as  far  as  Thuringia,  and  the  valleys  of  the  Main  and  Saar. 
The  ornamentation  is  of  the  conventionalized  plant  type:  gold 
is  freely  used,  and  enamel,  of  a  kind  different  from  the  Roman 
fnamH  used  later  in  Germai^,  Is  ai^died  to  weapons  and  wna- 
ments.  Chariots  are  used  in  war,  and  fortified  towns  are  built, 
though  we  must  still  suppose  the  houses  to  have  connsted  of  a 
wooden  framework  coated  with  clay.  In  these  districts  La  T^ne 
influence  is  contemporary  with  the  use  of  tumuli,  but  in  the 
(mm-Celtic)  coast  districts  it  must  be  sought  in  urn-cemeteries. 

Roman  Period  (from  the  ist  century  a.d.). — The  period  suc- 
ceeding to  La  Tgne  ought  rather  to  be  called  Romano-Germanic, 
the  rdation  of  the  Teutonic  races  to  the  Roman  civilization 
being  much  the  same  as  that  of  the  Celts  to  classical  culture  in 
the  preceding  period.  The  Rhine  lands  were  of  course  the  centre 
of  Roman  dviUzation,  with  Roman  roads,  fortresses,  stone  and 
tQ^  houses  and  marble  temples.  By  thia  time  the  Teutonic 
pe<^les  had  probably  acquired  the  art  of  writing,  though  the 
origin  of  their  national  (Runic)  alphabet  is  still  disputed.  The 
graves  of  the  period  omtain  urns  of  earUienware  or  glass, 
cremation  being  the  prevalent  practice,  and  the  objects  found 
include  one  or  more  coins  in  accordance  with  Roman  usage. 

Period  of  National  MigroHons  (a.d.  300-500).— The  grave-finds 
do  not  bear  out  the  picture  of  a  period  of  ceaseless  war  painted 
by  the  Roman  historians.  On  the  contrary,  weapons  are  seldom 
found,  at  any  rate  in  graves,  the  objects  in  which  bear  witness 
to  a  life  of  extraordinary  luxury.  Magnificent  drinking-vessels, 
beautiful^  ornamented  dice  and  draughtsmen,  masses  of  gay 
beads,  are  among  the  otnnnumeat  grave-finds.  A  peculiarity 
id  the  period  is  the  deveh^nnent  of  decoration  imqrfred  by 
animal  forms,  but  becoming  more  and  more  tortuous  and  fan- 
tastic. Only  those  eastern  parts  of  Germany  which  were  now 
occupied  by  Slavonic  peoples  remained  uninfluenced  by  this  rich 
civilization. 

The  Merovingian  Period  (a.d.  500-800)  sees  the  completion 
of  the  work  of  converting  the  German  tribes  to  Christianity. 
Reihengrttbo',  containing  objects  of  value,  but  otherwise  like 
modern  cemeteries,  with  the  dead  buried  in  rows  (jRnAen),  are 
fonnd  over  all  the  Teutonic  part  of  Germany,  but  some  tribes, 
notably  the  Alamanni,  seem  still  to  have  buried  their  dead  in 
barrows.  Among  the  Franks  and  Buzgundians  we  find  mono- 
lithic sarcofAagi  in  imitation  of  the  Romans,  and  in  other 
districts  saroc^hagi  were  constructed  out  of  several  blocks  of 
stone— the  so-called  PlatUng^ber.  Tlie  we^Mms  are  the  spatha, 
or  double-bladed  German  sword,  the  sax  (a  short  sword,  or 
long  knife,  semispa^Mim),  the  knife,  shield,  and  the  favourite 
German  axe,  though  this  latter  is  not  found  in  Bavaria.  The 
ornaments  are  beads,  earrings,  brooches,  rings,  bracelets,  &c., 
thickly  studded  with  precious  stones. 

AuTHOUTiBS.~S.  Mailer.  Urgesckiehie  Europas  (1905),  and 
TieromamenUk  (18S1);  O.  Montelius,  "  Chronologie  der  Bronze- 
zeit  in  N.  Deutscblaod  und  Skandinavieo,"  in  Arckiv  fir  Anthro- 
Pologie,  vols.  XXV.  and  xxvi. ;  M.  Hoemes,  Urgfiuhichte  des  Menschen 
(1892)1  and  Der  dUitviale  Menseh  in  Europa  (1903);  M.  Much, 
Ktt^eneit  in  Europa  (1893);  R.  Muaro,  Lake-awelttngs  of  Europe 
(1890);  J.  Naue,  Bronxeseit  in  Ober-Bayem  (1804) ;  O.  Tischler, 
Osthreussische  AUertUmer  (1002);  R.  Virchow,  Coer  HUnengrdber 
und  Pfahibauten  (1866};  J.  Mestorf,  Vrnenfriedhdfe  in  Schleswig- 
Hdslein  (1886);  A.  Lissauer,  PriUustorisehe  DenkmSier  Prmssens 
(1887) ;  I.  Undaet,  Erstei  Auftreten  des  Bisens  in  N.  Europa  (1882) ; 
L.  Lindenachmit,  Handbuch  der  deatschen  AUertvmskunde,  L  (1880- 
1889);  and  W.  Ridgeway,  Early  Age  of  Greece,  i.  (1901).  Also 
articles  by  the  above  and  others,  chiefly  in  Zeitsckriftnlr  Ethnologie 
(Berlin);  Arckiv  fUr  AntkroPologie  (Brunswick);  (jlobus  (Bruns- 
wick); Westdeutsche  ZeUschrtft  (Trier);  Sckrifien  der  fAys^eaUsch- 
akonomiscken  Gesellsche^ft  OOitagsberg) ;  Nackrichten  Uber  deutsche 
AUertumskunde  (Bertinj';  Verkandlungen  der  Berliner  GeseUschaft 
fdr  Antkropologie,  &c. ;  Beitrdee  xur  AiUhrop<Aogjx  Bayems  (Munich) ; 
and  Zeitschrift  far  deutsckes  AUerUm  (Berlin).  (B.  S.  P.) 

Ethnography  and  Early  History 
Onr  direct  knowledge  of  Germany  begins  with  the  appoint- 
ment of  Julitis  Caesar  as  governor  of  Gaul  in  59  B.c.  Long 
b^ore  that  time  there  is  evidence  of  (tOBUbi  communication 


wHh  southern  dvitieation,  as  the  anriquities  prove,  and  occa- 
sional travellers  from  the  Mediterranean  had  made  their  way  into 
those  regions  («.£.  Pytheas,  towards  the  end  of  the  4th 
century),  but  hardly  any  records  of  their  journeys  sur-  jJj^JJJ^^ 
vive.  The  first  Teutonic  peoples  whom  the  Romsns  are  otrmmav 
said  to  have  encountered  are  the  Cimbri  and  Teutoni, 
probably  from  Denmark,  who  invaded  lUyria,  Gaul  and  Italy 
towards  the  end  of  the  snd  century  b.&  When  Caesar  arrived 
in  Gaul  the  westonmost  part  ni  what  is  now  Germany  was  in 
the  possession  of  Gaulish  tribes.  The  Rhine  practically  formed 
the  boundary  between  Gauls  and  Germans,  though  one  Gaulish 
tribe,  the  Menapii,  is  said  to  have  been  living  beyond  the  Rhine 
at  its  mouth,  and  shortly  before  the  arrival  of  Caesar  an  invading 
force  of  Germans  had  seized  and  settled  down  in  what  is  now 
Alsace,  72  b.c.  At  this  time  the  Gauls  were  being  pressed  by 
the  Germans  along  the  whole  frcmtier,  and  several  of  Caesar's 
campaigns  were  occupied  with  op»ations,  either  against  the 
Germans,  or  against  Gaulish  tribes  set  in  motion  by  the  Germans. 
Among  these  we  may  mention  the  r^mppig^  of  his  first  year  of 
ofi&ce,  58  B.C.,  against  the  German  king  Ariovistus,  who  led  the 
movement  in  Alsace,  and  that  of  55  b.c.  in  which  he  expelled 
the  Us4>etes  and  Tencteri  who  had  crossed  the  lower  Rhine. 
During  the  period  of  Caesar's  government  he  succeeded  in 
annexing  the  whole  of  Gaul  as  far  as  the  Rhine.  (For  the  cam- 
paigns see  Caesas,  Julius.) 

After  peace  had  been  established  in  Italy  by  Augustus, 
attempts  were  made  to  extend  the  Roman  frontier  beyond  the 
Rhine.  The  Roman  prince  Nero  Claudius  Drusus  (9.9.)  j^,^^ 
in  the  year  12  B.C.  annexed  what  is  now  the  kingdom  9I 
of  the  Netheriands,  and  constructed  a  canal  (Fossa  «<frw 
Drusiana)  between  the  Rhine  and  the  lake  Flevo  j^^*^ 
(Lacus  Flevus),  which  partly  corresponded  to  the 
Zuyder  Zee,  though  the  topography  of  the  district  has  greatly 
altered.  He  also  penetrated  into  regions  beyond  and  crossed 
the  Weser,  receiving  the  submission  of  the  Bructeri,  Chatti  and 
Cherusci.  After  Drusus'  death  in  9  B.C.,  while  on  his  return  from 
an  expedition  which  reached  the  Elbe,  the  German  command 
was  twice  undertaken  by  Tiberius,  who  in  a.d.  5  received  the 
submission  of  all  the  tribes  in  this  quarter,  including  the  Chauci 
and  the  Langobardi.  A  Roman  ^xtison  was  left  in  the  conquered 
districta  between  the  Rhine  and  the  Elbe,  but  the  reduction  was 
not  thcvoughly  ocnnpleted.  About  the  same  time  the  Roman 
fleet  v^aged  along  the  northern  coast  apparently  as  far  as  the 
north  ci  Jutland,  and  received  the  nominal  submission  of  several 
tribes  in  that  region,  including  the  Cimbri  and  the  Charudes. 
In  A.D.  9  Qtuntilhis  Varus,  the  successor  of  Tiberius,  was  surprised 
in  the  Saltus  Teuiobergensis  between  the  Lippe  and  the  Weser 
by  a  force  raised  by  Arminius,  a  chief  of  the  Cfaerusd,  and  his 
army  consisting  of  three  legions  was  annihilated.  Germanicus 
Caesar,  during  his  tenure  of  the  command  of  the  Roman  armies 
on  the  Rhine,  made  repeated  attempts  to  recover  the  Roman 
posirion  in  northern  Germany  and  exact  vengeance  for  the  death 
of  Varus,  but  without  real  success,  and  after  his  recall  the  Rhine 
formed  for  the  greater  part  of  its  course  the  boundary  of  the 
Empire.  A  standing  amy  was  kept  i4>  on  the  Rhine,  divided 
into  two  commaxtds,  upper  and  lower  Germany,  the  head- 
quarters of  the  former  beii^  at  Mainz,  those  of  the  latter  at 
Vetera,  near  Xanten.  A  number  of  important  towns  grew  up, 
among  which  we  may  mention  Trier  (Augusta  Trevirorum), 
Cologne(CoIoniaAgrippinensis),Bonn  (Bonna),Worms(Borbeto- 
magus).  Spires  (Noviomagus),  Strassburg  (Argentoratiun)  and 
Augsburg  (Augusta  Vindelicorum). 

At  a  later  date,  however,  probably  imder  the  Flavian  emperors, 
the  frontier  of  upper  Germany  was  advanced  somewhat  beyond 
the  Rhine,  and  a  fortification,  the  Pfahlgraben,  constructed  to 
protect  it.  It  led  from  Hdnningen  on  the  Rhine,  about  half-way 
between  Bonn  and  Coblenz,  to  Mittenberg  above  Aschafienbvg 
on  the  Main,  thence  southwards  to  Lorch  in  Wftrttonberg, 
whence  it  tttmed  east  to  the  junction  of  the  Altmflhl  with  the 
Daottbe  at  Kelhdm. 

During  the  wars  of  Drusus,  Tiberius  and  Germanicus  the 
Romans  had  ample  opportunity  of  getting  to  know  the  tribal 
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geography  of  Germany,  espedaiUy  the  western  part>  and  though 
most  of  our  autWitia  tived  at  a  somewhat  later  period,  it  is 
probable  that  they  derived  their  information  very  largely  from 
records  of  that  time.  It  will  be  convenient,  tfaer^ore,  to  give  an 
account  of  the  tribal  geographyof  Germany  in  thetimeofAugustua,/ 
as  our  knowledge  of  the  subject  is  much  more  complete  for  his 
reign  than  for  several  centuries  later. 

Of  the  Gaulish  tribes  west  of  the  Rhine,  the  most  important 
was  the  Treveri,  inhabiting  the  basin  of  the  Moselle,  from  whom 

thecityofTrier(Trdves)derivesitsname.  TheRaurad 
2^2^^  probably  occupied  the  south  of  Alsace.  Tothesouth 
Hto&      of  the  Treveri  lay  the  Mediomatrid,  and  to  the  west 

of  them  lay  the  important  tribe  of  the  Sequani,  who 
had  called  in  Ariovistus.  The  Treveri  claimed  to  be  of  German 
origin,  and  the  same  daim  was  made  by  a  number  of  tribes  in 
Belgium,  the  most  powerful  ot  which  were  the  Nervii.  The 
meaning  of  this  daim  is  not  quite  dear,  as  there  is  smne  obscurity 
concerning  the  origin  of  the  name  Germani.  It  appears  to  be  a 
Gaulish  term,  and  Urne  is  no  evidence  that  it  was  ever  used  by 
the  Germans  themselves.  According  to  Tadtus  it  was  first 
applied  to  the  Tungri,  whereas  Caesar  records  that  four  Bdgic 
tribes,  namely,  the  Coodnm,  Eburones,  Caetacsi  and  Paemani, 
were  a)llectivdy  known  as  Germani.  There  is  no  doubt  that 
these  tribes  were  all  linguistically  Celtic,  and  it  is  now  the 
prevailing  opinion  that  they  were  not  of  German  origin  ethno^ 
logically,  but  that  the  ground  for  their  claim  was  that  they  bad 
come  from  over  the  Rhine  (d.  Caesar,  De  BeUo  Gallico  ii.  4). 
It  would  therefore  seem  that  the  name  Germani  originally 
denoted  certain  Cdtic  tribes  to  the  east  of  the  Rhine,  and  that 
it  was  then  tran^erred  to  the  Teuttmic  tribes  which  subsequently 
occupied  the  same  territory. 

There  is  tittle  doubt  that  during  the  last  century  b^ore  the 
Christian  era  the  Cdtic  pec^les  had  been  pushed  condderably 

farther  west  by  the  Teutonic  peoples,  a  process  which 
l^X-  going  on  in  Caesar's  lime,  when  we  hear  of 

mtata.      the  overthrow  of  the  Menapii,  the  last  Graulish  tribe 

beyond  the  Rhine.  In  the  south  the  same  process  can  be 
observed.  The  Boii  were  expelled  from  thdr  territories  inBohemia 
by  the  Maroomanni  in  the  time  of  Augustus,  and  the  Hdvetii 
are  also  recorded  to  have  occi^ed  formerly  lands  east  of  the 
Rhine,  in  what  is  now  Baden  and  Wfirttemberg.  Caesar  also 
mentions  a  Gaulish  tribe  named  Volcae  Tectosf^es  as  living 
in  Germany  in  his  time.  The  Volcae  Arecomid  in  the  south  of 
Fruice  and  the  Tectosages  of  Galatia  were  in  all  probability 
ofohoots  of  this  people.  The  name  of  the  tribe  was  adopted 
in  the  Teutonic  languages  as  a  generic  term  for  all  Celtic  and 
Italian  peof^  (O.JI.G.  WaUut,  A.S.  Weaias)^  from  which  it  is 
probably  to  be  inferred  that  they  were  the  Celtic  people  with 
whom  the  Teut(mic  races  had  the  closest  association  m  eariy 
times.  It  has  been  thought  that  they  inhabited  the  basin  of 
the  Weser,  and  a  number  of  place-names  in  this  district  are 
supposed  to  be  of  Cdtic  origin.  Farther  to  the  south  and  west 
Ptolemy  mentions  a  number  of  place-names  which  are  certainly 
Celtic,  e.g.  Mediolanion,  Aregdia,  Lougidounon,  Lok<»iton, 
Segodounon.  There  is  therefore  great  probability  that  a  large 
part  of  western  Germany  east  of  the  Rhine  had  formerly  been 
occupied  by  CeUic  praples.  In  the  east  a  Gaulish  people  named 
Cotini  are  mentioned,  apparently  in  the  upper  basin  of  the  Oder, 
and  Tadtus  speaks  of  a  tribe  in  the  same  neighbourhood,  the 
Osi,  who  he  sa^  ^ke  the  Pannonian  langm^.  It  is  probable, 
therefore,  that  in  other  directions  also  the  Germans  had  consider- 
ably advanced  thdr  frontier  southwards  at  a  comparativdy 
recent  period. 

Coming  now  to  the  Germans  proper,  tbe  basin  of  the  Rhine 
between  Strassbnrg  and  Mainz  was  inhabited  by  the  Tribocci, 
TrtbcM  Nemetes  and  Vangiones,  farther  down  by  the  Mattiad , 
im  ibe  about  Wiesbaden,  and  the  Ubii  in  tbe  ndghbourhood 
w^Btaad  of  Cologne;  beyond  them  were  the  Sugambri,  and 
in  the  Rhine  ddta  the  Batavi  and  other  smaller 
tribes.  All  these  tribes  remained  in  subjection  to  the  Romans. 
Beyond  them  wese  the  Tencteri,  probably  about  die  basin  of 
the  Lahn,  and  tfae  U^petes  about  the  basin  of  the  Ruhr.  The 


'  basin  of  the  and  the  uppear  baan  of  the  Ems  iiete  inhabited 
by  the  Bructerij  and  in  the  same  neighbourhood  were  the  Arapd- 
varii,  who  derive  their  name  from  the  latter  river.  .  East  ol 
them  lay  the  Chasuatii,  presumably  in  the  basin  of  the  Hase. 
The  upper  basin  of  the  Weser  was  inhabited  by  the  Chatti,  who^ 
capital  was  Mattium,  supposed  to  be  Maden  on  the  Eder.  To 
the  north-west  of  them  were  situated  the  Marsi,  apparently 
between  the  Diemd  and  the  Lippe,  while  the  central  part  oi  the 
basin  of  the  Weser  was  inhabited  by  the  Chenisd,  who  seem  to- 
have  extended  condderably  eastward.  The  lower  part  of  tbe 
river-basin  was  inhabited  by  the  Angrivarii.  The  coastlands 
north  of  the  mouth  of  the  Rldne  were  occupied  by  the  Camiiae- 
fates,  beyond  them  by  the  Frisii  as  far  as  the  mouth  of  the  Ems, 
thence  onward  to  the  mouth  of  the  Elbe  by  the  ChaucL  As  to 
the  affinities  of  all  these  various  tribes  we  have  Uttle  definite 
information,  but  it  is  worth  noting  that  the  Batavi  in  HoUand 
are  said  to  have  been  a  branch  of  the  Chatti,  from  whom  they  had 
separated  owing  to  a  sediiio  domesUca.  The  basin  of  the  Elbe 
was  inhabited  by  Suebic  tribes,  the  chief  of  which  were  the 
Marcomanni,  who  seem  to  have  been  settled  on  the  Saale  during 
the  latter  part  of  the  ist  centtury  B.C.,  but  moved  into  Boheniia 
before  the  beginning  of  the  Christian  era,  where  they  at  once 
became  a  formidable  power  under  thcdr  king  Maroboduu& 
Tbe  Quadi  were  settled  somewhat  farther  east  about  the  source 
of  the  Elbe.  The  Hermunduri  in  the  basin  of  the  Saale- mce  in 
alliance  with  the  Romans  and  occupied  northern  Bavaria  with 
thdr  consent.  Tbe  Semnones  apparently  dwdt  below  the' 
junction  of  tbe  Saale  and  Elbe.  The  Langobardi  (see  Loubasds) 
possessed  the  land  between  the  territory  of  the  Semctones  and' 
the  mouth  of  the  river.  Thdr  name  is  si^posed  to  be  preserved 
in  Bardengau,  south  of  Hamburg.  From  later  evidence  it  is 
likely  that  another  division  of  the  Suebi  inhabited  western 
Hoistein.  The  province  of  Scfaleswig  (perhaps  only  the  west 
coast)  and  the  islands  adjacent  were  inhabited  by  the  Sanms, 
while  the  east  coast,  at  least  in  later,  times,  was  occupied  by  the  - 
An^.  The  coast  of  Mecklenburg  was  probably  inhalnted  1^ 
the  Varini  (the  later  Wami).  Tlie  ewtecn  part  of  Germany 
was  much  less  known  to  the  Romans,  information  being  particu- 
larly deficient  as  to  the  populations  of  the  coast  districts,  though 
it  seems  probable  that  the  Rugii  inhabited  the  eastern  part  of 
Pomerania,  where  a  trace  of  them  is  preserved  in  the  name 
Riigenwalde.  The  lower  part  of  the  basin  of  the  Oder  was 
probably  occupied  by  the  Burgnndiones,  and  the  upper  part  by 
a  number  of  tribes  collectively  known  as  Lugii,  who  seem  to 
correspwd  to  the  Vandals  of  later  times,  though  the  eariy 
Roman  writers  apparently  used  the  word  VandiUi  in  a  wider 
sense,  embracing  all  the  tribes  of  eastern  Gennany.  Among  the 
Lugii  we  may  probably  inchtde  the  Silingae;  who  afterwards - 
appear  among  the  Vandals  in  Spain^  and  whose  name  is  lureseived 
in  Slavcmic  i<xtm  in  that  d  the  province  Sileda.  The  Goths 
(Gotones)  apparently  inhabited  the  basin  of  the  '^tula  about, 
the  middle  of  its  course,  but  the  lower  part  of  the  basin  was 
inhabited  by  non-Teutoiiic  peoples,  among  whom  we  may 
mention  the  Galindi,  probably  Prussians,  and  the  Aestii,  either 
:Prussian  or  Esthonian,  in'the*coastlands  at  the  mouth  of  the 
river,  who  are  known  espedaUy  in  connexion  with  the  amber 
trade.  To  the  east  of  the  Vistula  were  the  Slavonic  tribes 
(Veaeri),  and  amongst  them,  perhaps  rather  to  the  north,  a. 
Finnish  population(Fenm}  .which  disappeared  in  later  times. 

In  the  time  of  Augustus  by  far  the  moM  powerful  ruler  in ' 
Gennany  was  Maroboduus,  king  of  the  Marcomanni.  His 
supremacy  extended  over  all  the  Suebic  tribes  (except  dowmOo 
perhaps  the  Hermunduri),  and  most  of  the  peoples  wmn 
of  eastern  Germany,  induding  apparmtly  the  Lugii  ^J** 
and  Goths.   But  in  the  year  a.d.  i  7  he  became  involved 
in  an  unsuccessful  campaign  against  Arminius,  prince  of  the 
Cherusci,  in  which  tbe  Semnones  and  Langobardi  revolted 
against  him,  and  two  years  later  he  was  deprived  of  his  throne 
by  a  certain  Catualda.   The  latter,  however,  was  soon  expdled 
by  VibiUus,king  of  the  Hennunduri,and  his  power  was  trandcrred 
to  VanniuSf  who  behmged  to  the  Quadi.   About  the  same  time- 
AnniniuBinethis-deatbwlnk  tryi^to  inafce  himself  king  (rf  the 


Digitized  by 


EARLY  HISTORY] 


GERMANY 


831 


Cfaenisd.  In  the  year  28  the  Frisians  revolted  from  the  Romans, 
and  though  they  submitted  again  in  the  year  47,  Claudius 
immediately  afterwards  recalled  the  Roman  troops  to  the  left 
bank  of  the  Rhine.  Xn  the  year  50  Vaonius,  king  of  the  Suebi, 
was  driven  from  the  throne  by  Vibilius,  king  of  the  Hermunduri, 
and  his  nephews  Vangio  and  Sido  obtained  his  kingdom.  In 
the  year  58  the  Chatti  suffered  a  serious  disaster  in  a  campaign 
against  the  Hermunduii.  They  seem,  however,  to  have  recovered, 
very  soon,  and  at  the  end  of  the  ist  century  had  apparently 
ext«Kled  their  power  at  the  expense  of  the  Chenisd.  During 
the  latter  part  of  the  ist  century  the  Chaud  seem  to  have  been 
enlarging  their  territories:  as  early  as  the  year  47  we  find  them 
raiding  the  Roman  lands  on  the  lower  Rhine,  and  in  58  they 
expelled  the  Ampsivarii,  who  after  several  vain  attempts  to 
acquire  new  possessions  were  annihilated  by  the  neighbouring 
tribes.  During  the  last  years  of  the  ist  century  the  Angrivarii 
are  found  moving  westwards,  probably  under  pressure  from  the 
Chaud,  and  the  power  of  the  Bructeri  was  alnkst  destroyed  by 
their  attack.  In  69  the  Roman  ternfoty  on  the  lower  Rhine 
was  disturbed  by  the  serious  revolt  of  Claudius  CiviUs,  a  prince 
of  the  Batavi  who  had  served  in  the  Roman  army.  He  was 
joined  by  the  Bructeri  and  other  neighbouring  tribes,  but  being 
defeated  by  Petilius  Cerealia  (afterwards  consular  legate  in 
Britain)  at  Vetera  and  in  other  engagements  gave  up  the  struggle 
and  arranged  a  capitulation  in  a.d.  70.  By  the  end  of  the  ist 
century  the  Chaud  and  Chatti  seem  to  have  become  by  far 
the  most  powerful  tribes  in  western  Gemiany,  though  the  former 
are  seldom  mentioned  after  this  time. 

After  the  time  <rf  Tadtus  our  infortnation  regardmg  German 
affairs  becomes  extremely  meagre.  The  nert  impOTtant  con- 
flict with  the  Romans  was  the  Marcomannic  War  (166-180),  in 
which  all  the  SueWc  tribes  together  with  the  Vandals  (apparently 
the  andent  Lugii)  and  the  Sarmatian  lazyges'seem  to  have 
taken  part.  Peace  was  made  by  the  emperor  Commodus  in 
A.D.  180  00  payment  of  large  sums  of  money. 

About  the  be^nning  erf  the  3rd  century  we  find  a  forward 
movement  in  south-west  Germany  among  a  group  of  tribes 
TteiUk-  tnown  collectively  as  AJamanni  (q.v.)  who  came  in 
maaai,  conflict  with  the  emperor  Caracalla  In  the  year  313. 
the  ootbM  About  the  same  time  the  Goths  also  niade  thdr  first 
i^pearance  ui  the  Bouth-«ast  and  aooa  became  the 
most  formidable  antagonists  of  Rome.  In  the  year 
S51  they  defeated  and  slew  the  emperor  Dedus,  and  in  the 
reign  of  Gallienus  their  fleets  setting  out  from  the  north  of  the 
Black  Sea  worked  great  havoc  on  the  coast  of  the  Aegean  (see 
Goths).  It  is  not  to  be  supposed,  however,  that  they  had  quitted 
their  own  lands  on  the  Vistula  by  this  time.  In  this  connexion 
we  hiear  also  of  the  Heruli  (^.p.),  who  some  twenty  years  later, 
about  aSg,  make  theii*  appeanuice  in'  the  western  was.  In  386 
we  bear  for  the  first  time  of  maritime  raids  by  the  Saxons  in 
the  same  quartu'.  About  the  middle  of  the  3rd  century  the' 
name  Franks  {q.v.)  makes  its  first  appearance,  apparently  a 
new  collective  tenn  fdr  the  tribes  of  north-west  Gtfmany  from 
the  Chatti  to  the  mouth  of  the  Rhine. 

l!n  the  4th  century  the  chief  powers  in  western  Germuty  wete 
the  Franks  and  the  Alamanni,  both  of  whom  were  in  constant 
conflict  with  the  Romans.  The  former  were  pressed 
Arrtral  jjj  jjjgjj.  j^^^^  |jy  Saxons,  who  at  some  time  before 
the  middle  of  the  4th  century  appear  to  have  invaded 
and  conquered  a  considerate  part  oS  north-west 
Germany.  About  the  same  'time  great  national  movements 
seem  to  have  been  taking  place  farther  east.  The  Btirgundiaiffi 
made  their  appearance  in  the  west  shortly  before  the  end  of  the 
3rd  oentn^,  settling  in  the  basin  of  the  Main,  and  it  is  probi^e 
that  aarae  portions  of  the  north  Suebic  peoples,  perhaps-  the; 
andent Senmonesjhftd already oumd westward.  Bythemiddle; 
«i  the  '4th  -tentury  the  Goths  had  become  the  dondnant  power 
ia  eastran  Germany,  ai^  their  King  Hemanaric  hdd  a  supremacy 
which  seems  to  have  stretdted  from  the  Black  Sea  to  Ht^tein. 
At  his  death,'  however,  the  supremacy  d  eastern  Germany, 
passed  to  the  Huns,  an  invading  people  from  the  east,  whose; 
arrival  seems  to  ha,yt  produced  -a  ooiBpleke  displacement  of' 
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population  in  this  region.  With  regard  to  the  course  of  events 
in  eastern  Germany  we  have  no  knowledge,  but  during  the  sth 
century  several  of  the  ptapLeA  previously  settled  there  appear 
to  have  made  their  way  into  the  lands  south  of  the  Caxpathians 
and  Riesengebiige,  amongst  whom  (besida  the  Goths)  may 
be  esped^y  mentioned  the  Rugii  and  the  Gepides,  the  latter 
perhaps  originally  a  brandi  of  the  Goths.  According  to  traditirai 
the  Vandals  had  been  driven  into  Pannonia  by  the  Goths  in 
the  time  of  Constantine.  We  do  not  know  how  far  northward 
the  Hunnish  power  reached  in  the  time  of  Attila,  but  the  in- 
vasion of  this  nation  was  soon  followed  by  a  great  westward 
movement  of  the  Slavs. 

In  the  west  the  Alamanni  and  the  descendants  of  the  Marco- 
manni,  now  called  Baiouarii  (Bavarians),  had  broken  through 
the  frontiers  of  the  Roman  provinces  (rf  Vinddida  ntB^ 
and  Noricum  at  the  be^nning  of  the  sth  century,  juritew 
while  the  Vandals  together  with  some  of  the  Suebi  ^^^^ 
and  the  non-Teutonic  Alani  from  the  east  crossed 
the  Rhine  and  invaded  Gaul  in  406.  About  435-440  the  Bur- 
gundians  were  overthrown  by  Attila,  and  their  king  Gtmtha- 
carius  (Gundahar)  killed.  The  remains  of  the  nation  shortly 
afterwards  settled  in  Gaiil.  About  the  same  time  the  Franks 
overran  and  occupied  the  modem  Belgium,  and  in  the  course  <A 
the  next  half-century  their  dominions  were  enormously  extended 
towards  the  south  (see  Fkanks).  After  the  death  of  Attila  in 
453  the  power  of  the  H^ms  soon  cdlapsed,  but  the  political 
divisions  of  Germany  lix  the  ensuing  period  are  far  from  dear. 

In  the  6th  century  the  predominant  peoples  are  the  Franks, 
Frisians,  Saxons,  Alamanni,  Bavarians,  Langobardi,  Heruli 
and  Wami.  By  the  beginning  of  this '  century  the 
Saxons  seem  to  have  penetrated  almost,  if  not  quite,  prmmkM 
to  the  Rhine  in  the  Netherlands.  Farther  south,  auitiHtm 
however,  the  old  land  of  the  Chatti  was  included  in  ^jj^*** 
thekingdomofClovis.  Northern  Bavaria  was  occupied  *™"''* 
by  the  Franks,  whose  king  Clovis  subdued  the  Alamanni  in 
495.  To  the  ea^  of  the  Franks  between  the  Harz,  the  Elbe  and 
the  Saale  lay  the  kingdom  of  the  Thuiingi,  the  origin  o&  whom 
is  not  clear.  The  HeruU  also  had  a  powerful  kingdcan,  probably 
in  the  basin  of  the  EUie,  and  to  the  east  of  them  were  the  Lango- 
bardi. The  Wainf  appateittly  now  dwdt  in  the  re^ons  about 
the  mouth  of  the  Elbe,  while  the  whole  coast  from  the  month 
<rf  the  Weser  to  the  west  Schddt  was  in  the  hands  of  the  Fi^ns. 
By  this  time  all  the  country  east  of  the  lower  Elbe  seems  to 
have  been  Slavonic  In  the  north,  perhaps  in  the  province  of 
Schleswig,  we  hear  now  for  the  first  time  of  the  Danes.  Theodoric, 
king  of  the  Ostrogoths,  et^eavonred  to  form  a  confederacy 
with  the  Thuringi,  Heruli  and  Warni  against  Clovis  in  order 
to  protect  the  Vis^ths  in  the  .early  years  of  the  6th  century, 
but  very  shortly  aftorwaids  the  king-  of.  t^he  Henili  was  slaUi 
by  tbe  Langobardi  and  thdr  existence  as  ao  independent  power 
came  to  an  end.  In  531  the  Thnringiaa  kingdom  was  dntroyed 
by  the  Fnnki^  king  l^teodoiic;  son  of  Ckms,  with  wiiom  the 
Saxons  were  in  alliance. 

During  the  6£h  and  7th  centimes  the  Saxons  were  intennit- 
tently  imder  Prankish  rapremat^,  but  their  conquest  was  not 
complete  until  the  time  of  Charlemagne.  Shortly  ^to 
after  the  middle  of  the  6th  century  the  Franks  were  sianm 
threatened  with  a  new  invasion  by  the  Avars.  In 
367-568  the  Langobardi,  who  by  this  time  had  moved  "»"*'• 
into  the  Danube  basin,  invaded  Italy  and  were  followed  by  those 
(tf  the  Saxons  #ho  had  settled  in  Thuiingia.  Their  lands  were 
givoi  by  the  Frankish  king  Sigeberht  to  the  nocth  Suebi  and 
other  tribes  who  had  come  either  from  the  Elbe  basin  or  possibly 
from  the  Netherlands.  About  the  same  time  Sigeberht  was 
defeated  by  the  Avais,  and  though  the  latter  soon  withdrew 
Inna  the  Frankish'  fnmtiers,  their  course  was  fdjomd  by  a 
movemeat  of  the  SUvs,  who  occupied  the  basin  of  the  Elster 
and  penetratedito  that  of  the  Main. 

By  the  end  of  the  6th  century  the  whole  basin  of  tbe  Elbe 
except  the  Saxon  territoty  near  the  mouth  had  probably  become 
Slavonic.  the  east  of  the  Saale  were  the  Sorbs  (Sorabi) ,  and 
^b^voKt  tbeuL-'tlie  Dtaiemiad  and-SiuaU.   To  the  east  oi  the 


Digitized  by 


Google 


832 


GERMANY 


[HISTORY 


Saxons  were  the  Polabs  (P<^abi)  in  the  basin  of  the  Elbe,  and 
beyond  them  the  Hevelli  about  the  Havel,  Farther  north  in 
Mecklenburg  were  the  Waxnabi,  and  in  eastern  Holstein  the 
Obotriti  and  the  Wagri.  To  the  east  of  the  Wamabi  were  the 
Liutid  as  far  as  the  Oder,  and  beyond  that  river  the  Pomerani. 
To  the  south  the  Oder  wen  the  Mildeni  and  the  Lusid,  and 
farther  east  the  Foloni  with  theii  centre  in  the  basin  the 
Vistula.  The  lower  part  of  the  Vistula  basin,  howevo^,  was  in 
possession  of  Frusaan  tribes,  the  Pnissi  and  Uthuam. 

The  Wami  now  disappear  from  history,  and  from  this  time 
the  Teutonic  peoples  of  the  north  as  far  as  the  Danish  boundary 
about  the  Eider  are  called  Saxons.  The  conquest  of  the  Frisians 
by  the  Franks  was  begun  by  Pippin  (Pepin)  of  Heristal  in  689 
and  practically  completed  by  Charles  Martel,  though  they  were 
not  entirely  brought  into  subjection  until  the  time  of  Charle- 
magne. The  great  overthrow  of  the  Saxons  took  place  about 
773^773 ,  and  by  the  end  of  the  century  Charlemagne  had  extended 
his  conquests  to  the  border  of  the  Danes.  By  this  time  the  whole 
<rf  the  Teutraic  paxt  of  Germany  had  been  finally  brought  under 
his  government. 

AuTHOunss. — Caesar,  De  hello  Gallico,  especially  T.  31  ff.,  iv. 
I-19,  vi.  21  ff.;  Velleius  Faterculus,  especially  ii.  105  B.;  Strabo, 
especially  pp.  193  ff.,  2^  ff.;  Pliny,  Natural  History,  iv.  J5  99  ff-i 
106;  Tacitus,  Annales,  1.  38  ff.,  ii.  5  ff.,  44  ff.,  62  f.,  88;  Germania, 

Sismm;  Histories,  iv.;  Ptolemy  ii.  9,  §S  2  ff.,  11,  iii.  5,  19  ff.; 
io  Cassius,  pasnm;  Julius  CapitoUnus;  Claudius  Mamertinus; 
Ammianus  Marodlinus,  passim:  Zonmus;  Jordanes, .  Z7tf  origirte 
GeUanm',  Procopius,  Dt  bello  Gothico;  K.  Zeuas,  Die  Deutschen  und 
(fMJVacMarjfSmfRe;0.  Bremer  in  Paul's  (>inHfm«(f.  e^m.  PhiMogie 
(2nd  ed.],  voL  iii.  pp.  735  ff.  (F.  G.  M.  B.) 

Memsvai.  and  Modern  Hisio&y 
When  Clovis,  or  Chlodovech,  became  king  of  a  tribe  of  the 
SaUan  Franks  in  481,  five  years  after  the  fall  of  the  Western 

empire,  the  region  afterwards  called  Gexra&ny  was 
OMMtMM  divided  into  five  main  districts,  and  its  history  for 
Qenamtiy.        succeeding  three  centuries  is  mainly  the  history 

of  the  tribes  inhabiting  these  districts.  In  the  north- 
east, dwelling  between  the  Rhine  and  the  Elbe,  were  the  Saxons 
ig.vJ),  to  the  east  and  south  of  whom  stretched  the  extensive 
kingdom  of  Thuringia  (q.v.).  In  the  south-west  the  Alamanni 
occupied  the  territory  afterwards  called  Swabia  (g.v.),  and  ex- 
tended along  the  middle  Rhine  until  they  met  the  Ripuarian 
Franks,  then  living  in  the  northern  part  of  the  district  which  at 
a  later  period  was  called  after  them,  Frana>nia  {q.v.) ;  and  in 
the  south-east  were  the  Bavarians,  although  it  was  some  time 
before  thdr  country  came  to  be  known  as  Bavaria  {q.v.). 

Qovis  was  descended  &om  Chlogio,  or  Clodion,  who  had  ruled 
over  a  branch  of  the  Salian  Franks  bom  4,27  to  447,  and  whose 

successors,  following  his  example,  had  secured  an 
9faa^  influential  position  for  their  tribe.   Having  obtained 

possession  of  that  part  of  Gaul  which  lay  between  the 
Seine  and  the  Loire,  Clovis  turned  his  attention  to  his  eastern 
neighbours,  and  was  soon  engaged  in  a  struggle  with  the  Alamanni 
which  probably  arose  out  of  a  quarrel  between  them  and  the 
Ripuatian  Franks  for  the  possession  of  the  middle  Rhine.  When 
in  496,  or  soon  afterwards,  the  Alamanni  were  defeated,  they 
were  confined  to  what  was  afterwards  known  as  Swabia,  and  the 
northern  part  of  their  territory  was  incorporated  with  thekingdom 
of  the  Franks.  Clovis  liad  united  the  Salian  Franks  under  his 
rule,  and  he  persuaded,  or  compelled,  the  Ripuarian  Franks 
also  to  accept  him  as  their  king;  but  on  his  death  in  51Z  his 
kingdom  was  divided,  and  the  Ripuarian,  or  Rhenish,  Franks 
as  they  are  sometimes  called,  together  with  some  of  the  Alamanni, 
came  under  the  rule  of  his  eldest  son  Theuderich  orTheodoric  I. 
This  was  the  first  of  the  many  partitions  which  effectually  divided 
the  kingdom  of  the  Franks  into  an  eastern  and  a  western  portion, 
that  is  to  say,  into  divisions  which  eventually  became  Germany 
and  France  respecrively,  and  the  district  ruled  by  Hieuderidi 
was  almost  idoitical  with  that  which  afterwards  bore  the  name 
of  Austrasia.  In  53  r  lltenderich  killed  ^mnannfried,  king  of 
the  Hiuringians,  a  former  ally,  with  whom  he  had  quarrelled, 
conquered  his  kingdom,  and  added  its  southern  portion  to  his 
own  possessions.   Hb  son  and  successor,  Theudebot  I.,  exercised 


a  certain  supremacy  over  the  Alamanni  and  the  Bavarians,  and 
even  daimed  authority  over  various  Saxon  tribes  between 
whom  and  the  Franics  there  had  been  smne  fitting.  After  hia 
death  in  548,  however,  the  Prankish  power  in  Germany  sank  to 
very  minute  proportions,  a  result  due  partly  to  the  spirit  of 
tribal  independence  whidi  .ling^ed  among  the  German  races, 
but  prindpally  to  the  paral^uig  ^ect  ol  the  unceanng  rivalry 
between  Austrasia  and  Neustria.  From  54S  the  Alamanni  were 
ruled  by  a  succession  of  dukes  who  soon  made  themsdves  in- 
dependent; and  in  555  a  duke  of  the  Bavarians,  who  exercised 
his  authority  without  regard  for  the  Prankish  supremacy,  is 
first  mentioned.  In  Thuringia,  which  now  only  consisted  of  the 
central  part  of  the  former  kingdom.  King  Dagobert  I.  set  up  in 
634  a  duke  named  Radulf  who  soon  asserted  his  independence 
of  Dagobert  and  of  his  successor,  Sigebert  III.  The  Saxons  for 
their  part  did  not  own  even  a  nominal  allegiance  to  the  Prankish 
kings,  whose  authority  on  the  right  bank  of  the  Rhine  was  con- 
fined to  the  district  actually  occupied  by  men  of  their  own  name, 
which  at  a  later  date  became  the  duchy  of  Franconia.  During 
these  years  the  eastern  bordor  of  Germany  iras  constantly 
ravaged  by  various  Slavonic  tribes.  King  Dagobert  sent  troops 
to  repel  these  marauders  from  time  to  time,  but  the  main  burden 
of  defence  fell  upon  the  Saxons,  Bavarians  and  Thuringians. 
The  virtual  independence  of  these  German  tribes  lasted  until 
the  union  of  Austrasia  and  Neustria  in  687,  an  achievement 
mainly  due  to  the  efforts  of  Pippin  of  Heristal,  who  soon  became 
the  actual,  though  not  the  nominal,  ruler  of  the  Prankish  realm. 
Pippin  and  his  son  Charles  Martd,  who  was  mayor  of  the  palace 
from  7x7  to  74X,  roiewnl  the  struggle  with  the  Germans  and 
were  soon  successful  in  re-establiahing  the  central  power  which 
the  Merovingian  kings  had  allowed  to  dq)  bom  their  gra^. 
The  ducal  office  was  abolished  in  Thuringia,  a  series  of  wars 
reduced  the  Alamanni  to  strict  dependence,  and  both  countries 
were  governed  by  Prankish  officials.  Bavaria  was  brought 
into  subjection  about  the  same  time;  the  Bavarian  law,  com- 
mitted to  writing  between  739  and  748,  strongly  emphasizes  the 
supremacy  of  the  Prankish  king,  whose  authority  it  recognizes 
as  induding  the  right  to  appoint  and  even  to  depc»e  the  duke 
of  Bavaria.  The  Saxons,  on  the  other  hand,  succeeded  in  retain- 
ing their  independence  as  a  race,  although  their  country  was 
ravaged  in  various  campaigns  and  some  tribes  weie  compdled 
from  time  to  time  to  pay  tribute.  The  rule  of  Pippin  the  Short, 
both  before  and  after  his  coronation  as  king,  was  trouUed  by 
omstant  risings  on  the  part  of  his  East  Franki^  or  German 
subjects,  but  aided  by  his  brother  Carloman,  who  for  a  time 
administered  this  part  of  the  Prankish  kingdom.  Pippin  was 
generally  able  to  deal  with  the  rebels. 

After  all,  however,  ev^  these  powerful  Prankish  conquerors 
had  but  imperiect  success  in  Germany.   When  they  were  present 
with  thdr  formidable  armies,  they  could  command  ^ 
obedience;  when  engaged,  as  they  often  were,  in  smxame 
distant  parts  of  the  vast  Prankish  territory,  they  f««te 
could  not  trust  to  the  fulfilment  of  the  fair  promises 
they  had  exacted.   One  of  the  dii^  causes  of  thdr 
iU-4uccess  was  the  continued  indqMudoice  of  the  Saxons.  Ever 
since  tbey  had  acquired  the  northmi  half  of  Thuringia,  this  war- 
like race  had  been  eztending'iu  power.   Th^  were  still  heathens, 
cherishing  Intter  hatred  towards  the  Franks,  whom  they  regarded 
as  the  enemies  both  of  their  liberties  and     their  religion;  and 
their  hatred  found  expression,  not  only  in  expeditions  into 
Prankish  territory,  but  in  hdp  willin^^y  rendered  to  every  German 
confederation  which  wished  to  throw  off  the  Prankish  yoke. 
Hardly  any  rebellion  against  the  dukes  of  the  Franks,  or  against 
King  Pippin,  took  place  in  Germany  without  the  Saxons  coming 
forward  to  aid  the  rebels.   This  was  perfectly  understood  by 
the  Prankish  rulers,  who  tried  again  and  again  to  put  an  OQd  to 
the  evil  by  subduing  the  Saxons.  Hiey  could  not,  however,  attain 
their  object.  An  occaaicmal  victory  was  gained,  and  some  border 
tribes  were  bom  time  to  time  compelled  to  pay  tribute;  but  the 
mass  ci  the  Saxons  remained  unctmquered.   This  was  partly 
due  to  the  fact  that  the  Saxons  had  not,  like  the  other  German 
confederations,adttkewho,  whenbeaten,  could  be  hdd  responsible 
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Ux  the  engagements  forced  vpoa  him  as  the  lepreaentative  of 
his  subjects.  A  Saxon  chief  who  made  peace  with  the  Franks 
could  undertake  nothing  for  the  whcde  people.  As  a  conquering 
race,  they  were  firmly  compact;  coaquezed,  they  were  in  the 
hands  of  the  victor  a  rope  of  sand. 

It  was  during  the  time  of  Pippin  of  Heristal  and  his  son  and 
grandson  that  the  conversion  of  the  Germans  to  Christianity 

was  mainlyeffected.  Some  traces  of  RomanChristianity 
SI*''"  lingered  in  the  Rhine  valley  and  in  southern 

OMMuir*  GenDany*  but  the  bulk  of  the  people  were  heathen, 

in  spite  of  the  efforts  of  Frank  and  Irish  missionaries 
and  the  command  of  King  Dagobert  L  that  all  his  subjects  should 
be  baptized.  Rupert,  b^op  of  Worms,  had  already  made  some 
progress  in  the  worit  €i  converting  the  Bavarians  and  Alamanni, 
as  had  Willibrord  among  the  Thuringians  when  St  Boniface 
appeared  in  Germany  in  717.  Appointed  bishop  of  the  Germans 
byPopeGregory  II.,  and  supported  byCharles  Martel,faepreached 
with  much  success  in  Bavaria  and  Thuringia,  notwithstanding 
some  hostility  from  the  clergy  who  disliked  the  influence  of 
Rome.  He  founded  or  restored  bishoprics  in  Bavaria,  Thuringia 
and  elsewhere,  and  in  742  presided  over  the  first  German  council. 
When  he  was  martyred  in  755  Christianity  was  professed  by  all 
the  German  vacea  except  the  Saxons,  and  the  church,  orgaidxcd 
and  wealthy,  had  been  to  a  large  extent  brought  under  the  control 
<jI  the  papacy.  The  old  pagan  faith  was  not  yet  entirdy  destroyed, 
and  traces  of  its  influence  may  still  be  detected  in  popular 
beliefs  and  customs.  But  still  Christianity  was  dominant,  and 
soon  became  an  important  factor  in  the  process  of  civiliza- 
tion, while  the  close  alliance  of  the  German  church  with  the 
papacy  was  followed  by  results  of  the  utmost  consequence  for 
Germany. 

Hie  reign  of  Charlemagne  is  a  period  of  great  importance 
in  the  history  of  Germany.   Under  his  rule  the  first  signs  of 

national  unity  and  a  serious  advance  in  the  progress  of 
^^^•^1^  order  and  civilization  may  be  seen.  The  long  strugf^, 
m^at.     which  ended  in  804  with  the  submission  of  the  Saxons 

to  the  emperor,  tf^etber  with  the  extension  of  a  real 
Frankish  authority  over  the  Bavarians,  brou^t  the  German  races 
for  the  first  time  under  a  single  ruler;  while  war  and  government, 
law  and  religion,  alike  tended  to  weld  them  into  one  people. 
The  armies  of  Charlemagne  contained  warriors  from  all  parts  of 
Germany;  and  although  tribal  law  was  respected  and  codified, 
legislation  common  to  the  whole  empire  was  also  introduced. 
The  general  establishment  of  the  Frankish  sjrstem  of  government 
and  the  presence  of  Frankish  officials  helped  to  break  down  the 
barriers  of  race,  and  the  influence  of  Christianity  was  in  the  same 
direction.  With  the  conver^on  of  the  Saxons  the  whole  German 
race  became  nominally  Christian;  and  their  ruler  was  lavish  in 
.granting  lands  and  privileges  to  prelates,  and  untiring  in  founding 
bishoprics,  monasteries  and  schools.  Measures  were  also  taken 
for  the  security  and  good  government  of  the  country.  Campaigns 
against  the  Slavonic  tribes,if  sometimes  failing  in  their  immediate 
object,  taught  those  peoples  to  respect  the  power  of  the  Frankish 
monarch;  and  the  establishment  of  a  series  of  marches  along 
the  eastern  frontier  gave  a  sense  of  safety  to  the  neighbouring 
dutricts.  The  tribal  dukes  had  all  disappeared,  and  their  duchies 
were  split  up  into  districts  ruled  by  counts  (f.v.),  whose  tendencies 
to  independence  the  emperor  tried  to  check  by  the  viats  of  the 
misH  dominici  (.g.v.).  Some  of  the  results  of  the  government 
of  Charlemagne  were,  however,  less  beneficial.  His  coronation 
as  Roman  emperor  in  800,  although  it  did  not  produce  at  the 
time  so  powerful  an  impression  in  Germany  as  in  France,  was 
fraught  with  consequences  not  always  favourable  for  the  former 
country.  The  tendencies  of  the  tribe  to  independence  were 
crushed  as  their  ancient  popular  assemblies  were  discouraged; 
and  the  liberty  of  the  freemen  was  curtailed  owing  to  the  exi- 
gencies of  military  service,  while  the  power  of  the  church  was 
rarely  directed  to  the  highest  ends. 

The  reign  of  the  emperor  Louis  I.  was  marked  by  a  number 
of  abortive  schemes  for  the  partition  of  his  dominions  among  his 
aons,  which  provoke  a  state  of  strife  that  was  largely  responsible 
for  the  increasing  weakness  of  the  Empire.   The  mild  nature  of 


his  rule,  however,  nude  Louli  p<qnilar  with  his  German  subjects, 
to  whose  support  mainly  he  owed  his  restoration  to  power  on 
two  owasions.  When  in  825  his  son  Louis,  after- 
wards called  "  the  German,"  was  entrusted  with  the  JJj'iJ 
government  of  Bavaria  and  from  this  centre  gradually  „as. 
extended  his  authority  over  the  Carolingian  dominions 
east  of  the  Rhine,  a  step  was  taken  in  the  process  by  which 
East  Francia,  or  Germany,  was  becoming  a  unit  distinguish- 
able from  other  portions  of  the  Empire;  a  process  which  was 
carried  further  by  the  treaty  of  Verdun  in  August  843,  when, 
after  a  stnigi^e  between  I^uis  the  German  and  his  brothers  for 
their  father's  inhoitance,  an  arrangement  ms  made  hy  which 
Louis  obtained  the  bulk  of  the  lands  east  (rf  the  Rhine  together 
with  the  districts  around  Mainz,  Worms  and  Sjures  on  the  left 
bank.  Although  not  yet  a  single  peofde,  the  German  tribes  had 
now  for  the  first  time  a  ruler  whose  authority  was  confined  to 
their  own  lands,  and  from  this  time  the  beginnings  of  national 
life  may  be  traced.  For  fifty  years  the  main  efforts  of  Louis 
were  directed  to  defending  his  kingdom  from  the  inroads  of  his 
Slavonic  neighbours,  and  his  detachment  from  the  rest  of  the 
Empire  necessitated  by  these  constant  engagements  towards  the 
east,  gradually  gave  both  him  and  his  subjects  a  distinctive 
character,  which  was  displayed  and  empha»zed  when,  in 
ratifying  an  alliance  with  his  half-brother,  the  West-Frankish 
king,  Charles  the  Bald,  the  oath  was  sworn  in  different  tongues. 
The  East  and  West  Franks  were  unaUe  to  understand  each 
other's  speech,  so  Charles  took  the  oath  in  a  Romance,  and 
Louis  in  a  German  dialect. 

Important  as  is  the  treaty  of  Verdun  in  German  history,  that 
of  Mersen,  by  which  Louis  and  Charles  the  Bald  settled  in  870 
their  dispute  over  the  kingdom  of  Lothair,  second  son  |,oaik  tt« 
of  the  emperor  Lothair  I.,  is  still  more  important,  omaaa 
The  additional  territory  which  Louis  then  obtained 
gave  to  his  dominions  almost  the  proportions  which 
Germany  maintained  throughout  the  middle  ages.  They  were 
bounded  on  the  east  by  the  Elbe  and  the  Bohemian  mountains, 
and  on  the  west  beyond  the  Rhine  they  included  the  districts 
known  afterwards  as  Alsace  and  Lorraine.  His  jurisdiction 
embraced  the  territories  occupied  by  the  five  andent  German 
tribes,  and  included  the  five  archbishoprics  of  Mainz,  Treves 
(Trier),  Cologne,  Salzburg  and  Bremen.  When  Louis  died  in 
876  his  kingdom  was  divided  among  his  three  sons,  but  as  the 
two  elder  of  these  soon  died  without  heirs,  Germany  was  again 
united  in  882  under  his  rentaining  son  Charles,  called  "  the  Fat," 
who  soon  became  ruler  of  almost  the  whole  of  the  extensive 
domains  of  Charlemagne.  There  was,  however,  no  cohesion  in 
the  restored  empire,  the  disintegration  of  which,  moreover,  was 
hastened  by  the  ravages  of  the  Northmen,  who  plundered  the 
cities  in  the  valley  of  the  Rhine.  Charles  attempted  to  buy  off 
these  redoubtable  invaders,  a  policy  which  aroused  the  anger  of 
his  German  subjects,  whose  resentment  was  accentuated  by  the 
king's  indifference  to  their  condition,  and  found  expression  in 
887  when  Amulf,  an  illegitimate  son  of  Carloman,  the  eldest 
son  of  Louis  the  German,  led  an  army  of  Bavarians  against  him. 
Arnulf  himself  was  recognized  as  German  or  East-Frankish 
king,  although  his  actual  authority  was  confined  to  Bavaria  and 
its  neighbourhood.  He  was  successful  in  freeing  his  kingdom 
for  a  time  from  the  ravages  of  the  Northmen,  but  was  not  equally 
fortunate  in  his  contests  with  the  Moravians.  After  his  death  in 
899  his  kingdom  came  under  the  nominal  rule  of  his  young  son 
Louis  "  the  Child,"  and  in  the  absence  of  firm  nde  and  a  central 
authority  became  the  prey  of  the  Magyars  and  other  hordes  of 
invaders. 

During  these  wars  feudalism  made  rapid  advance  in  Germany. 
The  different  peoples  compelled  to  attend  to  their  own  defence 
appointed  dukes  for  special  military  services  (see 
Duke)  ;  and  these  dukes,  chosen  often  from  members 
of  the  old  ducal  families,  succeeded  without  much  otrmmay, 
difficulty  in  securing  a  more  permanent  position  for 
themselves  and  their  descendants.   In  Saxony,  tot  example, 
we  hear  of  Dnke  Otto  the  Illustrious,  who  also  ruled  over 
Thuringia;  and  during  the  eariy  years  of  the  xoth  century  dukes 
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appear  in  Franconia,  Bavaria,  Swabia  and  Lorraine.  These 
dukes  acquired  large  tracts  of  land  of  which  they  gave  grants 
on  conditions  of  military  service  to  persons  on  whom  they  could 
rely;  while  many  independent  landowners  sought  their  protection 
on  terms  of  vassalage.  The  same  process  took  place  in  the  case 
of  great  numbers  of  freemen  of  a  lower  class,  who  put  themselves 
at  the  service  of  their  more  powerful  neighbours  in  return  for 
protection.  In  this  manner  the  feudal  tenure  of  land  began  to 
prevail  in  almost  all  parts  of  Germany,  and  the  elaborate  social 
system  which  became  known  as  feudidism  was  gradually  built 
up.  The  dukes  became  virtually  independent,  and  when  Louis 
the  Child  died  in  gxi,  the  royal  authority  existed  in  name 
only. 

While  Louis  the  Child  lived  the  German  dukes  were  virtually 
kings  in  their  duchies,  and  their  natural  tendency  was  to  make 
themselves  absolute  rulers.  But,  threatened  as  they 
were  by  the  Magyars,  with  the  Slavs  and  Northmen 
always  ready  to  take  advantage  of  their  weakness,  they  could 
not  aSord  to  do  without  a  central  government.  Accordingly 
the  nobles  assembled  at  Forchheim,  and  by  the  advice  of  Otto 
the  Illustrious,  duke  of  Saxony,  Conrad  of  Franconia  was  chosen 
German  king.  The  dukes  of  Bavaria,  Swabia  and  Lorraine  were 
displeased  at  this  election,  probably  because  C<HUud  was  likely 
to  prove  considerably  more  {wwerful  than  they  wished.  Rather 
than  acknowledge  him,  the  duke  of  Lotharingia,  or  Lorraine, 
transferred  his  allegiance  to  Charles  the  Simple  of  France;  and 
it  was  in  vain  that  Conrad  protested  and  despatched  armies  into 
Lorraine.  With  the  help  of  the  French  king  the  duke  maintained 
his  ground,  and  for  the  time  his  country  was  lost  to  Germany. 
Bavaria  and  Swabia  yielded,  but,  mainly  through  the  fault  of 
the  king  himself,  their  submission  was  of  brief  duration.  The 
rise  of  the  dukes  had  been  watched  with  extreme  jealousy  by 
the  leading  prelates.  They  saw  that  the  independence  they  had 
hitherto  enjoyed  would  be  much  more  imperilled  by  powerful 
local  governors  than  by  a  sovereign  who  necessarily  regarded  it 
as  part  of  his  duty  to  protect  the  church.  Hence  they  had  done 
everything  they  could  to  prevent  the  dukes  from  extending  their 
authority,  and  as  the  government  was  carried  on  during  the  reign 
of  Louis  the  Child  mainly  by  Hatto  I.,  archbishop  of  Mainz,  they 
had  been  able  to  throw  considerable  obstacles  in  the  way  of  their 
rivals.  They  had  now  induced  Conrad  to  quarrel  with  both 
Swabia  and  Bavaria,  and  also  with  Henry,  duke  of  Saxony,  son 
of  the  duke  to  whom  he  chiefly  owed  his  crown.  In  these  contests 
the  German  king  met  with  indifferent  success,  but  the  struggle 
with  Saxony  was  not  very  serious,  and  when  dying  in  December 
919  Conrad  recommended  the  Franconian  nobles  to  offer  the 
crown  to  Henry,  the  only  man  who  could  cope  with  the  anarchy 
by  which  he  had  himself  been  baffled. 

The  nobles  of  Franconia  acted  upon  the  advice  of  their  kmg, 
and  the  Saxons  were  very  willing  that  their  duke  should  rise 
to  still  higher  honours.  Henry  L,  called  "  the  Fowler,'* 
^^^^  who  was  chosen  German  king  in  May  919,  was  one  of 
the  best  of  German  kings,  and  was  a  born  statesman 
and  warrior.  His  ambition  was  of  the  noblest  order,  for  he  sank 
his  personal  interests  in  the  cause  of  his  country,  and  he  knew 
exactly  when  to  attain  his  objects  by  force,  and  when  by  con- 
cession and  moderation.  Almost  immediately  he  overcame 
the  opposition  of  the  dukes  of  Swabia  and  Bavaria;  some  time 
later,  taking  advantage  of  the  troubled  state  of  France,  he 
accepted  the  homage  of  the  duke  of  Lorraine,  which  for  many 
centuries  afterwards  remained  a  part  of  the  German  kingdom. 

Having  established  internal  order,  Henry  was  able  to  turn 
to  matters  of  more  pressing  moment.   In  the  first  year  of  bis 
reign  the  Magyars,  who  had  continued  to  scourge 
Germany  during  the  reign  of  Conrad,  broke  into 
MMgym,   Saxony  and  plundered  the  land  almost  without  hind- 
rance.   In  924  they  returned,  and  this  time  by  good 
fortune  one  of  their  greatest  princes  fell  into  the  hands  of  the 
Germans.   Henry  restored  him  to  his  countrymen  on  condition 
that  they  made  a  truce  for  nine  years;  and  he  promised  to  pay 
yearly  tribute  during  this  period.   The  barbarians  accepted  his 
terms,  and  faithfully  kept  their  word  in  regard  to  Henry's  own 


lands,  although  Bavaria,  Swabia  and  Franconia  they  occasionally 
invaded  as  before.  The  king  made  admirable  use  of  the  oppor- 
tunity he  bad  secured,  confining  his  efforts,  however,  to  Saxony 
and  Thuringia,  the  only  parts  of  Germany  over  which  he  had 

any  control. 

In  the  southern  and  western  German  lands  towns  and  fortified 
places  had  long  existed;  but  in  the  north,  where  Roman  influence 
had  only  been  feeble,  and  where  even  the  Franks 
had  not  exercised  much  authority  until  the  time  Of  ""^^ 
Charlemagne,  the  people  still  lived  as  in  ancient  times,  saxo^, 
either  on  sectary  farms  or  in  exposed  villages.  Henry 
saw  that,  while  this  state  erf  things  lasted,  the  popuUUion  could 
never  be  safe,  and  began  the  construction  of  fortresses  and  walled 
towns.  Of  every  group  of  nine  men  one  was  compelled  to  devote 
himself  to  this  work,  while  the  remaining  eight  cultivated  his 
fields  and  allowed  a  third  of  their  produce  to  be  stored  against 
times  of  trouble.  The  necessities  of  military  discipline  were 
also  a  subject  of  attention.  Hitherto  the  Germans  had  fought 
mainly  on  foot,  and,  as  the  Magyars  came  on  horseback,  the 
nation  was  placed  at  an  immense  disadvantage.  A  powerful 
force  of  cavalry  was  now  raised,  while  at  the  same  time  the 
infantry  were  drilled  in  new  and  more  effective  modes  of  fighting. 
Altho^;h  these  preparations  were  carried  on  directly  under 
Henry's  supervision,  oidy  in  Saxony  and  Thuringia  the  neigh- 
bouring dukes  were  stimulated  to  follow  his  exam^e.  When  he 
was  ready  he  used  his  new  troops,  before  turning  them  against 
their  chief  enemy,  the  Magyars,  to  punish  refractory  Slavonic 
tribes;  and  he  brought  under  temporary  subjection  nearly 
all  the  Slavs  between  the  Elbe  and  the  Oder.  He  proceeded 
also  against  the  Bofaanians,  whose  duke  was  compelled  to  do 
homage. 

The  truce  with  the  Magyars  was  not  renewed,  whereupon  in 
933  a  body  of  invaders  crossed,  as  in  former  years,  the  fronti^ 
of  Thuringia.  Henry  prudently  waited  until  dearth 
of  provisions  forced  the  en^y  to  divide  into  two  ^ 
bands.  He  then  swept  down  upon  the  weaker  force, 
annihilated  it,  and  rapidly  advanced  against  the 
remaining  portion  of  the  army.  The  second  battle  was  more 
severe  than  the  first,  but  not  less  decisive.  The  Magyars,  unable 
to  cope  with  a  disciplined  army,  were  cut  down  in  great  numbers, 
and  those  who  survived  rode  in  terror  from  the  field.  The  exact 
scenes  of  these  conflicts  are  not  known,  although  the  date  of  the 
second  encounter  was  the  15th  of  March  933;  but  few  more 
important  battles  have  ever  been  fought.  The  power  of  the 
Magyars  was  not  indeed  destroyed,  but  it  was  crippled,  and  the 
way  was  prepared  for  the  effective  liberation  of  Germany  from 
an  intolerable  i^Utgue.  While  the  Magyars  had  been  troubling 
Germany  on  the  east  and  south,  the  Danes  had  been  irritating 
her  on  the  north.  Charlemagne  had  established  a  march  between 
the  Eider  and  the  Schlei;  but  in  course  of  time  the  Danes  had 
not  only  seized  this  territory,  but  had  driven  the  German  popular 
tion  beyond  the  Elbe.  The  Saxons  had  been  slowly  reconquering 
the  lost  ground,  and  now  Henry,  advancing  with  his  victorious 
army  into  Jutland,  forced  Gorm,  the  Danish  king,  to  become 
his  vassal  and  regained  the  land  between  the  Eider  and  the 
Schlei.  But  Henry's  work  concerned  the  duchy  of  Saxony 
rather  than  the  kingdom  of  Germany.  He  concentrated  all  his 
energies  on  the  government  and  defence  of  northern  and  eastern 
Gernuu^,  leaving  the  southern  and  western  districts  to  pn^ 
by  his  example,  while  his  policy  of  refraining  from  interference 
in  the  affairs  of  the  other  duchies  tended  to  diminish  the  ill-feeling 
which  existed  between  the  various  German  tribes  and  to  bring 
peace  to  the  country  as  a  whole.  It  is  in  these  directions  that 
the  reign  of  Henry  the  Fowler  marks  a  stage  in  the  history  of 
Germany. 

When  this  great  king  died  in  July  936  every  land  inhabited 
by  a  German  population  formed  part  of  the  German  kingdom, 
and  none  of  the  duchies  were  at  war  either  with  him  or  among 
themselves.  Along  the  northern  and  eastern  frontier  were  tribu- 
tary races,  and  the  country  was  for  the  time  rid  of  an  enemy 
which,  for  nearly  a  generation,  had  kept  it  in  perpetual  fear.  Gre^ 
as  were  these  results,  perhaps  Henry  did  even  greater  service 
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in  begmning  the  growth  of  towns  throughout  north  Germany. 
Not  content  with  merely  making  them  places  of  defence,  he 
decreed  that  they  should  be  centres  for  the  administra' 
'JJV.  -  tion  of  justice,  and  that  in  them  should  behtid  all  public 
f!^^  festivities  and  ceremonies;  he  also  instituted  markets, 
and  encouraged  traders  to  take  advantage  of  the  oppor- 
tunities provided  for  them.  A  strong  check  was  thus  imposed 
upon  the  tendency  of  freemen  to  become  the  vassals  of  great  lords. 
This  movement  had  become  so  powerful  by  the  troubles  of  the 
epoch  that,  had  no  other  current  of  influence  set  in,  the  entire  class 
of  freemen  must  soon  have  disappeared.  As  th^  now  knew  that 
they  could  find  protection  without  looking  to  a  superior,  they 
had  less  temptation  to  give  up  their  independence,  and  many 
of  them  settled  in  the  towns  where  they  could  be  safe  and  free. 
Besides  maintaining  a  manly  spirit  in  the  population,  the  towns 
rapidly  added  to  their  importance  by  the  stimulus  they  gave 
to  all  kinds  of  industry  and  trade. 

Before  his  death  Henry  obtained  the  promise  of  the  nobles 
at  a  national  assembly,  or  diet,  at  Erfurt  to  reco^uze  his  son 
Otto  as  his  successor,  and  the  promise  was  kept,  Otto 
being  chosen  German  king  in  July  936.  Otto  I.  the 
Great  began  his  reign  undor  the  most  favourable 
drcumstaoces.  He  was  twenty-four  years  of  age,  and  at  the 
coronation  festival,  which  was  held  at  Aiz-la-Chapdle,  the  dukes 
perfommd  for  the  first  time  the  nominally  menial  offices  known 
as  the  uch-itiS&cea  of  the  German  kingdran.  But  diese  peaceful 
relations  soon  came  to  an  end.  Revising  lus  father's  poUcy, 
Otto  resolved  that  the  dukes  should  act  in  the  strictest  sense 
as  his  vassals,  or  lose  their  dignities.  At  the  time  of  his  coronation 
Germany  was  virtually  a  federal  state;  be  wished  to  transform 
it  into  a  firm  and  compact  monarchy.  This  policy  speedily  led  to 
a  formidable  rebellion,  headed  by  Thankmar,  tbe  king's  half- 
brother,  a  fierce  warrior,  who  fancied  that  he  had  a  prior  claim 
to  the  crown,  and  who  secured  a  number  of  followers  in  Saxony. 
He  was  joinel  by  Eberbard,  duke  of  Franconia,  and  it  was  only 
by  the  aid  of  the  duke  of  Swabia,  whom  the  duke  of  Franconia 
had  offended,  that  the  rising  was  put  down.  Hiis  happened  in 
938,  and  in  939  a  second  rebdlion,  led  by  Otto's  brother  Henry, 
was  supported  by  the  duke  of  Franconia  and  by  Giselbnt,  duke 
of  Lorraine.  Otto  again  triumphed,  and  derived  immense  ad- 
vantages from  his  success.  The  duchy  of  Franconia  he  kept 
in  his  own  hands,  and  in  944  he  granted  Ix)rraine  to  Conrad 
the  Red,  an  energetic  and  honourable  count,  whom  he  still 
further  attached  to  himself  by  giving  him  his  daughter  for  his 
wife.  Bavaria,  on  the  death  of  its  duke  in  947,  was  placed  imder 
his  brother  Henry,  who,  having  been  pardoned,  had  become 
a  loyal  subject.  The  duchy  of  Swabia  was  also  brought  into 
Otto's  family  by  the  marriage  of  his  son  Ludolf  with  Duke 
Hermann's  daughter,  and  by  these  means  Otto  made  himself 
master  of  the  kingdom.  For  the  time,  feudalism  in  truth  meant 
tlmt  lands  and  offices  were  held  on  condition  of  service;  the  king 
was  the  genuine  ruler,  not  only  of  freemen,  but  of  the  highest 
vassals  in  the  nation. 

In  the  midst  of  these  internal  troubles  Otto  was  attacked 
1^  the  French  king,  Louis  IV.,  who  sought  to  regain  Lorraine. 
Qff^tg  However,  the  German  king  was  soon  able  to  turn  his 
wsn  wMb  arms  against  his  new  enemy;  he  marched  into  France 
Asm  and  made  peace  with  Louis  in  943.  Otto's  subsequent 
i^SUYt.  i^^*^™*^**^  affairs  of  France  were  mainly 

directed  towards  makii^g  peace  between  Louis  and  his 
powerful  and  rdiellious  vassal,  Hugh  the  Great,  duke  of  the 
Franks,  both  of  whom  were  married  to  sisters  of  the  German 
king.  Much  more  important  than  Otto's  doings  in  France  were 
his  wars  with  his  northern  and  eastern  neighbours.  The  duke  of 
Bohemia,  after  a  long  struggle,  was  brought  to  submission  in 
950.  Among  the  Slavs  between  the  Elbe  and  the  Oder  the  king 
was  represented  by  Margrave  Gero,  a  warrior  well  fitted  for  the 
rough  work  he  had  to  do,  loyal  to  his  sovereign,  but  capable 
of  any  treachery  towards  his  enemies,  who  conquered  much  of 
the  country  north  of  Bohemia  between  the  Oder  and  the  upper 
and  middle  Elbe.  Margrave  Billung,  who  looked  after  the 
Abotrites  on  the  lower  Elbe,  was  less  fortunate,  mainly  because 
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of  the  nei^bourhood  of  the  Danes,  who,  after  the  death  <rf  King 
Hrairy,  often  attacked  the  hated  Germans,  but  some  progress 
was  made  in  bringing  this  district  under  German  iuBuence. 
Otto,  having  profound  faith  in  the  power  of  the  church  to 
reconcile  conquered  peoples  to  his  rule,  provided  for  the  benefit 
of  the  Danes  the  bishoprics  of  Schleswig,  Ripen  and  Aarhus; 
and  among  those  which  he  established  for  the  Slavs  were  the 
important  bishoprics  of  Brandenburg  and  Havelberg.  In  his 
later  years  he  set  up  the  archbishopric  of  Magdebturg,  whidi 
took  in  the  sees  of  Meissen,  Zeitz  and  Merseburg. 

Having  secured  peace  in  Germany  and  begtm  the  real  conquest 
of  the  border  races,  Otto  was  by  far  the  greatest  sovereign 
in  Europe;  and,  had  he  refused  to  go  b^rond  the 
limits  withm  which  he  had  hitherto  acted,  it  is  probable 
that  he  woiild  have  established  a  united  monardiy. 
But  a  decision  to  which  he  soon  came  deprived  posterity  of  the 
results  which  might  have  ^rung  from  the  policy  of  his  earlier 
years.  About  951  Adelaide,  widow  of  Lothair,  son  of  Hugh, 
king  of  Italy,  having  refused  to  many  the  son  of  Berengar, 
margrave  of  Ivrea,  was  cast  into  prison  and  cruelly  treated.  She 
appealed  to  Otto;  other  reasons  called  him  in  the  same  direction, 
and  in  951  be  crossed  the  Alps  and  descended  into  Lombardy. 
He  displaced  Berengar,  and  was  so  fascinated  by  Queen  Adelaide 
that  within  a  few  weeks  he  was  married  to  her  at  Pavia.  But 
Otto's  son,  Ludolf,  who  had  received  a  promise  of  the  German 
crown,  saw  his  rights  threatened  by  this  marriage.  He  went 
to  an  old  enemy  of  his  father,  Frederick,  archbishop  of  Mainz, 
and  the  two  plotted  together  against  the  king,  who,  hearing  of 
their  proceedings,  returned  to  Germany  in  952,  leaving  Duke 
Conrad  of  Lorraine  as  his  representative  in  Italy.  Otto,  who 
did  not  suspect  how  deep  were  the  designs  of  the  conspirators, 
paid  a  visit  to  Mainz,  where  he  was  seized  and  was  com- 
pelled to  take  certain  sdemn  pledges  which,  after  his  escape,  he 
repudiated. 

War  broke  out  in  953,  and  the  struggle  was  the  most  serious 
in  which  he  had  been  engaged.  In  Lorraine,  of  which  duchy 
Otto  made  his  brother  Bruno,  archbishop  of  Cdogne, 
administrator,  his  cause  was  triumphant;  but  every- 
where else  dark  clouds  gathered  over  his  head.  Conrad 
the  Red  hurried  horn  Italy  and  joined  the  rebels;  in  Swabia, 
in  Bavaria,  in  Franconia  and  even  in  Saxony,  the  native  land 
of  the  king,  many  sided  with  them.  It  is  extremely  remarkable 
that  this  movement  acquired  so  quickly  such  force  and  volume. 
The  explanation,  according  to  some  historians,  is  that  the 
people  looked  forward  with  alarm  to  the  union  of  Germany  with 
Italy.  Hiere  were  still  traditions  of  the  hardships  inflicted  upon 
the  common  folk  by  the  expeditions  of  Charlemagne,  and  it  is 
supposed  that  they  anticipated  similar  evils  in  the  event  of  his 
empire  being  restored.  MVhether  or  not  this  be  the  true  explana- 
tion, the  power  of  Otto  was  shaken  to  its  foundations.  At  last 
he  was  saved  by  the  presence  of  an  immense  external  peril.  The 
Magjrars  were  as  usual  stimtUated  to  action  by  the  disunion  of 
their  enemies;  and  Conrad  and  Ludolf  made  the  blunder  of 
inviting  their  help,  a  proceeding  which  disgusted  the  Germans, 
many  of  whom  fell  away  from  their  side  and  rallied  to  the 
head  and  protector  of  the  nation.  In  a  very  short  time  Conrad 
and  the  archbishop  of  Mainz  submitted,  and  although  Ludolf 
held  out  a  little  longer  be  soon  asked  for  pardon.  Lorraine 
was  given  to  Bruno;  but  Conrad,  its  former  duke,  although 
thus  punished,  was  not  disgraced,  for  Otto  needed  his  services 
in  the  war  with  the  Magyars.  Hie  great  battle  against  „  ,  . 
these  foes  was  fought  on  the  loth  of  August  955 
on  the  Lechfdd  near  Augsburg.  After  a  fierce  and 
obstinate  fight,  in  which  Conrad  and  many  other  nobles  fell, 
the  Germans  were  victorious;  the  Magyars  were  even  more 
thoroughly  scourged  than  in  the  battles  in  which  Otto's  father 
had  given  them  their  first  real  check.  The  deliverance  of  Ger- 
many was  complete,  and  from  this  time,  notwithstanding 
certain  wild  raids  towards  the  east,  the  Magyars  began  to  settle 
in  the  land  they  still  occupy,  and  to  adapt  themselves  to  the 
conditions  of  civilized  life. 

Entreated  by  Pope  John  XII.,  who  needed  a  helper  against 
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Berengar,  Otto  went  a  second  time  to  Italy,  in  961;  and  on 
this  occasion  he  received  from  the  pope  at  Rome  the  imperial 

crown.  In  966  he  was  again  in  Italy,  where  he  re- 
Otto^  mained  six  years,  exercising  to  the  full  his  imperial 
^^^^^11^    rights  in  regard  to  the  papacy,  but  occupied  mainly 

in  an  attempt  to  make  himself  master  of  the  southern, 
as  well  as  of  the  northern  half  of  the  peninsula. 

By  far  the  most  important  act  of  Otto's  eventful  life  was 
bis  assumption  of  the  Lombard  and  the  imperial  crowns.  His 
Q^^^^,  successors  steadily  followed  his  example,  and  the 
hmoi  '  sovereign  crowned  at  Aix-la-Chapelle  claimed  as  his 
Otrmaay    right  coronation  by  the  pope  in  Rome.     Thus  grew 

up  the  Holy  Roman  Empire,  that  strange  state  which, 

directly  descending  through  the  empire  of  Charlemagne 
from  the  empire  of  the  Caesars,  contained  so  many  elements 
foreign  to  ancient  life.  We  are  here  concerned  with  it  only  as 
it  affected  Germany.  Germany  itself  never  until  our  own  day 
became  an  empire.  It  is  true  that  at  last  the  Holy  Roman 
Empire  was  in  reality  confined  to  Gmna&y;  but  in  theory  it 
was  something  quite  diSerent.  lake  France,  Germany  was  a 
kingdom,  but  it  differed  from  France  in  this,  that  its  king  was 
also  king  in  Italy  ai^  Roman  emperor.  As  the  latter  title  made 
him  nominally  the  secular  lord  of  the  world,  it  might  have 
been  expected  to  excite  the  pride  of  his  German  subjects;  and 
doubtless,  after  a  time,  they  did  learn  to  think  highly  of  them- 
selves as  the  imperial  race.  But  the  evidence  tends  to  show 
that  at  first  at  least  they  had  no  wish  for  this  honour,  and  would 
have  preferred  their  ruler  to  devote  himself  entirely  to  his  own 
people. 

There  are  signs  that  during  Otto's  reign  they  began  to  have 
a  distinct  consciousness  of  national  life,  their  use  of  the  word 

deutsch  "  to  indicate  the  whole  people  being  one  of  these 
83rmptoms.  Hieir  common  sufferings,  strugg^  and  triunvhs, 
however,  account  far  more  readily  for  this  feeling  than  the 
suppc^tion  that  they  were  elated  by  their  king  undertaking 
obhgations  which  took  him  for  years  together  away  from  his 
native  land.  So  solemn  were  the  associations  of  the  imperial 
title  that,  after  acquiring  it.  Otto  probably  looked  for  more 
intimate  obedience  from  his  subjects.  They  were  willing  enough 
to  admit  the  abstract  claims  of  the  Empire;  but  in  the  world  of 
feudalism  there  was  a  multitude  of  establi^ied  customs  and 
rights  which  rudely  conflicted  with  these  claims,  and  in  action, 
remote  and  abstract  considerations  gave  way  before  concrete 
and  present  realities.  Instead  of  strengthening  the  allegiance 
of  the  Germans  towards  their  sovereign,  the  imperial  title  was 
the  means  of  steadily  undermining  it.  To  the  connexion  of  their 
kingdom  with  the  Empire  they  owe  the  fact  that  for  centuries 
they  were  the  most  divided  of  European  nations,  and  that  they 
have  only  recently  begun  to  create  a  genuinely  united  state. 
France  was  made  up  of  a  number  of  loosely  connected  lands, 
each  with  its  own  lord,  when  Germany,  under  Otto,  was  to  a 
large  extent  moved  by  a  single  will,  well  organized  and  strong. 
But  the  attention  of  the  French  kings  was  concentrated  on  their 
immediate  interests,  and  ia  course  of  time  they  brou^t  their 
unruly  vassals  to  order.  The  German  kings,  as  emperors,  had 
duties  which  often  took  them  away  for  longperiods  from  Germany. 
This  alone  would  have  shaken  their  authority,  for,  during  their 
absence,  the  great  vassals  seized  lights  which  were  afterwards 
difficult  to  recover.  But  the  emperors  were  not  merely  absent, 
they  had  to  engage  in  stru^es  in  which  they  exhausted  the 
energies  necessary  to  enforce  obedience  at  home;  and,  in  order 
to  obtain  help,  they  were  sometimes  glad  to  concede  advantages 
to  which,  under  other  conditions,  they  would  have  tenaciously 
clung.  Moreover,  the  greatest  of  all  their  struggles  was  with 
the  papacy;  so  that  a  power  outside  their  kingdom,  but  exercis- 
iz^  immense  influence  within  it,  was  in  the  end  always  prepared 
to  weaken  them  by  exciting  dissen«on  among  their  people. 
Thus  the  imperial  crown  was  the  most  fatal  ^t  that  could  have 
been  offered  to  the  Gernum  kings;  apparently  giving  them 
all  things,  it  deprived  them  of  nearly  everything.  And  in  doing 
this  it  inflicted  on  many  generations  incalculable  and  needless 
suffering. 


By  the  policy  of  his  later  years  Otto  did  much  to  prepare 
the  way  for  the  process  of  disintegration  which  he  rendered 
inevitable  by  restoring  the  Empire.  With  the  kingdom 
divided  into  five  great  duchies,  the  sovereign  could 
always  have  maintained  at  least  so  much  unity  as  Henry  ^ueMm, 
the  Fowler  secured;  and,  as  the  experience  of  Otto 
himself  showed,  there  woidd  have  been  chances  of  much  greater 
centralization.  Yet  he  threw  away  this  advantage.  Lorraine 
wasdivided  into  two  duchies,  Upper  Lorraine  andLowerLorrain& 
In  each  duchy  of  the  kingdom  he  appointed  a  count  palatinfi. 
whose  duty  was  to  maintain  the  royal  rights;  and  after  Margrave 
Gero  died  in  965  his  territory  was  divided  into  three  marches,, 
and  plai^  under  margraves,  each  with  the  same  powers  as  Gero. 
Otto  gave  up  the  practice  of  retaining  the  duchies  either  in  his 
own  hands  or  in  those  of  relatives.  Even  Saxony,  his  native 
duchy  and  the  chief  source  of  his  strength,  was  given  to  Margrave 
Billung,  whose  family  kept  it  for  many  years.  To  combat  the 
power  of  the  princes.  Otto,  especially  after  he  became  emperor 
and  looked  upon  himself  as  the  protector  of  the  church,  immensely 
increased  the  importance  of  the  prelates.  They  received  great 
gifts  of  land,  were  endowed,  with  jurisdiction  in  criminal  as  well 
as  civil  cases,  and  obtained  several  other  valuable  sovereign 
rights.  The  emperor's  idea  was  that,  as  church  lands  and 
offices  could  not  be  hereditary,  their  holders  would  necessarily 
favour  the  crown.  But  he  forgot  that  the  church  had  a  head 
out^de  Germany,  and  that  the  passion  for  the  rights  of  an  order 
may  be  not  less  intense  than  that  for  the  rights  of  a  family. 
While  the  Empire  was  at  peace  with  the  popes  the  prelates  did 
strongly  uphold  it,  and  their  influence  was  unquestionably, 
on  the  whole,  higher  than  that  of  rude  secular  nobles.  But 
with  the  Empire  and  the  Papacy  in  conflict,  they  could  not  but 
abide,  as  a  nile,  by  the  authority  which  had  Uie  most  sacred 
claims  to  their  h^alty.  F^om  all  these  drcumstances  it  cuzioosly 
happened  that  the  sovereign  who  did  mtne  than  almost  any  other 
to  raise  the  royal  power,  was  also  the  sovereign  who,  more  than 
any  other,  wrought  its  decay.' 

Otto  II.  had  been  crowned  German  king  at  Aix-la-Ciiapelle 
and  emperor  at  Rome  during  his  father's  lifetime.  Becoming 
sole  ruler  in  May  973,  his  troubles  began  in  Lorraine,  ^ 
but  were  more  serious  in  Bavaria,  which  was  now  a 
very  important  dudiy.  Its  duke,  Henry,  the  brother  of  Otto  L, 
had  died  in  955  and  had  been  succeeded  by  a  young  son,  Henry, 
whose  turbulent  career  subsequently  induced  the  Bavarian 
historian  Avendnua  to  describe  him  as  rixosus,  or  the  Quarrd- 
some.  In  973  Burchard  IL,  duke  of  Swabia,  died,  and  the  new 
emperor  refused  to  give  this  duchy  to  Henry,  fnztiber  irritating 
this  duke  by  bestowing  it  upon  his  enemy,  Otto,  a  grandson 
of  the  emperor  Otto  I.  Having  collected  allies  Henry  rebelled, 
and  in  976  the  emperor  hiTnj^c^f  marched  against  him  and  drove 
him  into  Bohemia.  Bavaria  was  taken  from  him  and  given  to 
Otto  of  Swabia,  but  it  was  deprived  of  some  of  its  importance. 
The  southern  part,  Carinthia,  which  had  hitherto  been  a  march 
district,  was  separated  from  it  and  made  into  a  duchy,  and  the 
church  in  Bavaria  was  made  dependent  upon  the  king  and  not 
upon  the  duke.  Having  arrived  at  this  settlement  Otto  marc3ied 
against  the  Bohemians,  but  while  he  was  away  from  Germany 
war  was  b^n  against  him  by  Henry,  the  new  duke  of  Carinthia, 
who,  forgetting  the  benefits  he  had  just  received,  rose  to  avenge 
the  wrongs  of  his  friend,  the  deposed  duke  Henry  of  Bavaria. 
The  emperor  made  peace  with  the  Bohemians  and  quickly  put 
down  the  rising.  Henry  of  Bavaria  was  handed  over  to  the 
keeping  of  the  hishop  of  Utrecht  and  Carinthia  received  another 
duke. 

In  his  anxiety  to  obtain  possession  of  southern  Italy,  Otto  I. 
had  secured  as  a  wife  for  his  son  and  successor  Theophano, 
daughter  of  the  East  Roman  emperor,  Romanus 
II.,  the  ruler  of  much  of  southern  Italy.  Otto  II,,  a,^^ 
having  all  his  father's  ambition  with  much  of  his 
strength  and  haughtiness,  longed  to  get  away  from  Germany 
and  to  dfum  these  remoter  districts.   But  he  was  detained  for 
some  time  owing  to  the  sudden  invasion  of  Lower  Lorraine  fay 
Lothair,  king  of  France,  in  978.    So  stealthily  did  the  invader 


Digitized  by 


HISTORY] 


GERMANY 


837 


advance  that  the  enqmcv  had  ovUy  just  time  to  escape  from 
Aiz-la-Chapelle  before  the  town  was  seized  and  [dundexed. 
As  quickly  as  possible  Otto  placed  himself  at  the  head  of 
a  great  army  and  matched  to  Paris,  but  he  was  compelled 
to  retreat  without  taking  the  dty,  and  in  980  peace  was 
made. 

At  last,  after  an  expedition  against  the  Poles,  Otto  was  able 
to  fulfil  the  wish  of  his  heart;  he  went  to  Italy  in  980  and  never 

zetuned  to  Germany.  His  claims  to  southern  Italy 
f^l'     were  vehemently  <^posed,  and  in  July  983  he  sufioxd 

a  disastrous  d^eat  at  the  hands  of  the  East  Roman 
emperor's  subjects  and  their  Saracen  allies.  Tba  news  oi  this 
crushing  blow  cast  a  gkmm  over  Germany,  which  was  again 
suffering  from  the  attacks  of  her  unruly  neighbours.  The  Saxons 
were  able  to  cope  with  the  Danes  and  the  German  boundary 
was  pushed  forward  in  the  south-east;  but  the  Slavs  fought 
with  such  courage  and  success  that  during  the  reigns  of  the 
emperors  Otto  U.  and  Otto  III.  much  of  the  work  effected  by 
the  margraves  Hermann  Billung  and  Gero  was  undone,  and 
nearly  two  centuries  passed  before  they  were  driven  back  to 
the  poution  which  they  had  perforce  occupied  under  Otto  the 
Great.  Such  were  the  fiiat-fruits  of  the  assumption  <tf  the 
imperial  crown. 

About  six  months  bdore  his  death  in  Rome,  in  December 
983,  Otto  held  a  diet  at  Verona  which  was  attoided  by  many 

of  the  German  princes,  who  recognized  his  infant 
*  son  Otto  as  his  successor.  Otto  was  then  taken  to 
Germany,  and  after  his  father's  death  he  was  crowned  at 
Aix-la-Chapelle  on  Christmas  Day  983.  Henry  of  Bavaria 
was  released  from  his  confinement  and  became  his  guardian; 
but  as  this  restless  prince  showed  an  inclination  to  secure  the 
crown  for  himself,  the  young  king  was  taken  from  him  and  placed 
in  the  care  of  his  mother  Theophano.  Henry,  however,  gained 
a  good  deal  of  support  both  within  and  without  Germany  and 
caused  much  anxiety  to  Otto's  friends,  but  in  985  peace  was  made 
and  he  was  resttsed  to  Bavaria.  While  Theophano  acted  as 
regent,  the  chief  functions  of  government  were  discharged  by 
WiUigis,  archbishop  of  Mainz  (d.  loii),  a  vigorous  prelate  who 
had  risen  from  a  humble  rank  to  the  highest  position  in  the 
German  Church.  He  was  aided  by  the  princes,  each  of  whom 
claimed  a  voice  in  the  administration,  and,  during  the  lifetime  of 
Theophano  at  least,  a  stubborn  and  sometimes  a  successful 
resistance  was  offered  to  the  attacks  of  the  Slavs.  But  under 
the  prevalent  conditions  a  vigorous  rule  was  impossible,  and 
during  Otto's  minority  the  royal  authority  was  greatly  weakened. 
In  Sas>ny  the  people  were  quickly  forgetting  their  hereditary 
connexion  with  the  successors  of  Henry  the  Fowler;  in  Bavaria, 
after  the  death  of  Duke  Henry  in  995,  the  nobles,  heedless  of  the 
royal  power,  returned  to  the  anciait  German  custom  and  chose 
Henry's  son  Henry  as  their  ruler. 

In  995  Otto  III.  was  declared  to  have  reached  his  majority. 
He  had  been  so  carefully  trained  in  all  the  learning  of  the  time 

that  he  was  called  the  '*  wonder  of  the  world,"  and  a 
^l^^r  certain  fascination  still  belongs  to  his  imaginative  and 
mumm,     fantasdc  nature.   Imbued  by  his  mother  with  the 

extravagant  ideas  of  the  East  Roman  onperors  he 
introduced  into  his  court  an  amount  of  splendour  and  ceremonial 
hithuix)  unlcnown  in  western  Europe.  Hie  heir  of  the  western 
emperors  and  the  grandson  of  an  eaatem  emperor,  he  ^ent  most 
of  his  time  in  Rome,  and  fancied  he  could  unite  the  world  under 
his  rule.  In  this  vague  design  he  was  encouraged  by  Gerbert,  the 
greatest  scholar  of  the  day,  whom,  as  Silvester  II.,  he  raised  to 
the  papal  throne.  Meanwhile  Germany  was  suffering  severely 
from  internal  disorders  and  from  the  inroads  of  her  rude 
neighbours;  and  when  in  the  year  looo  Otto  visited  his  northern 
kingdom  there  were  hopes  that  he  woidd  smite  these  enemies 
with  the  vigour  of  his  predecessors.  But  these  hopes  were 
disappointed;  on  the  contrary,  Otto  seems  to  have  released 
Boledaus,  duke  of  the  Poles,  from  his  vague  allegiance  to  the 
German  kings,  and  he  founded  an  archbishopric  at  Gnesen, 
thus  freeing  the  Polish  sees  from  the  authwi^  <^  the  archbishop 
of  Magdeburg. 


When  Otto  m.  died  in  Jamuaxy  1002  there  remained  no 
representative  ot  the  elder  branch  of  the  impuial  family,  and 
several  candidates  came  forward  for  the  vacant  throne.  _ 
Among  these  candidates  was  Henry  of  Bavaria,  son  ""'^ 
of  Duke  Henry  the  Quarrelsome  and  a  great-grandson  of  Henry 
the  Fowler,  and  at  Mainz  in  June  1003  this  prince  was  chosen 
German  king  as  Henry  II.  Having  been  recognized  as  king  by 
the  Saxons,  the  Thuringians  and  the  nobles  of  Lorraine,  the  new 
king  was  able  to  turn  his  attention  to  the  affairs  of  government, 
but  on  the  whole  his  reign  was  an  unfortunate  one  for  Germany. 
For  ten  yean  dvil  war  raged  in  Lorraine;  in  San)ny  much  btood 
was  shed  in  petty  quarrels;  and  Henry  made  expeditions  against 
his  turbulent  vassals  in  Flanders  and  Friedand.  He  also  interfered 
in  the  affairs  of  Burgundy,  but  the  acquisition  of  this  kingdom 
was  the  work  of  his  successor,  Conrad  II.  During  nearly  the 
whole  of  this  reign  the  Germans  were  fighting  the  Poles.  Boleslaus 
of  Poland,  who  was  now  a  very  powerful  sovereign,  having 
conquered  Lusatia  and  Silesia,  brought  Bohemia  also  under  his 
rule  and  was  soon  at  variance  with  the  German  king.  Anxious 
to  regain  these  lands  Henry  aUied  himself  with  some  Slavonic 
tribes,  promising  not  to  interfere  with  the  exercise  of  their 
heathen  religion,  while  Boleslaus  found  siq^rters  among  the 
discontented  German  nobles.  The  honours  of  the  ensuing  war 
were  with  Henry,  and  when  peace  was  made  in  1006  Boleslaus 
gave  up  Bohemia,  but  the  struggle  was  soon  renewed  and  neither 
side  had  gained  any  serious  advantage  wbea  peace  was  again 
made  in  1013.  A  third  Polish  war  broke  out  in  1015.  Henry 
led  his  troops  in  person  and  obtained  assistance  from  the  Russians 
and  the  Hungarians;  peace  was  concluded  in  1018,  the  Elbe 
remaining  the  north-east  boundary  of  Germany.  Henry  made 
three  journeys  to  Italy,  being  crowned  king  of  the  Lombards 
at  Pavia  in  X004  and  emperor  at  Rome  ten  years  later.  Before 
the  latter  event,  in  order  to  assert  his  right  of  sovereignty  ova- 
Rome,  he  called  himself  king  of  the  Romans,  a  designation  which 
hencefwth  was  borne  by  hia  succesaors  until  th^  received  the 
higher  title  frcnn  the  pope.  Hitherto  a  sorortsgn  crowned  at 
Aix-la-Cbapellehadbeen"kiiigof  the  West  Franks,"  or  "king 
of  the  Franks  and  Saxons."  Heniy  was  generous  to  the  church, 
to  which  he  looked  for  support,  but  he  maintained  the  royal 
authority  over  the  clergy.  Although  generally  unsuccessful  he 
strove  hard  for  peace,  and  during  this  reign  the  principle  of 
inberitanM  was  virtually  established  with  regard  to  German 
fiefs. 

After  Henry's  death  the  nobles  met  at  Kamba,  near  Oppoi- 
heim,  and  in  September  1024  elected  Conrad,  aFranconian 
coiut,  to  the  vacant  throne.  Although  favoured  by  ^^^^  » 
the  German  clergy  the  new  king,  Conrad  II.,  had  to 
face  some  opposition;  this,  bowevw,  quickly  vanished  and  he  re- 
ceived theh<»nage  of  the  nobtes  in  the  various  duchies  and  seemed 
to  have  no  reason  to  dread  internal  enemies.  Nevertheless, 
he  had  soon  to  battle  with  a  conspiracy  headed  by  his  stepson, 
Ernest  II.,  duke  of  Swabia.  This  was  caused  primarily  by 
Conrad's  avowed  desire  to  acquire  the  kingdom  of  Burgundy,  but 
other  reasons  for  dissatisfaction  existed,  and  the  revolting  duke 
found  it  easy  to  gather  around  him  the  scattered  forces  of  dis- 
content. However,  the  king  was  quite  able  to  deal  with  the 
rising,  which,  indeed,  never  attainedserious  proportions,  although 
Ernest  gave  continual  trouble  until  his  death  in  1030.  With 
regard  to  the  German  duchies  Conrad  followed  the  policy  of 
Otto  the  Great.  He  wished  to  control,  not  to  abolish  them. 
In  1026,  when  Duke  Henry  of  Bavaria  died,  he  obtained  the 
duchy  for  his  son  Henry,  afterwards  the  emperor  Henry  III.; 
later,  despite  the  opposition  of  the  nobles,  he  invested  the  same 
prince  with  Swabia,  where  the  ducal  family  had  died  out. 
Franconia  was  in  the  hands  of  Conrad  himself;  thus  Saxony, 
Tfauringia,  Carinthia  and  Lorraine  were  the  only  duchies  not 
completely  dependent  upon  the  king. 

When  Conrad  ascended  the  throne  the  safety  of  Germany 
was  endangered  from  three  different  points.  On  the  north  was 
Denmark  ruled  by  Canute  the  Great;  on  the  east  was  the  wide 
Polish  state  whose  ruler,  Boleslaus,  had  just  taken  the  title  of 
king;  and  on  the  south-east  was  Hungary,  which  under  its  lung. 
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ambitkm  of  the  quritual  and  the  secular  princes  the  pope  had 
an  immemdy  powerful  engine  of  c^ence  against  the  emperor, 
and  without  the  slightest  scruple  this  was  turned  to  the  best 
advantage. 

When  this  struggle  began  it  may  be  said  in  general  that  Henry 
was  supported  by  the  cities  and  the  lower  classes,  while  Rudolph 
Haary  !V.  relied  upon  the  princes  and  the  opponents  of  a  united 
mnatba  Germany;  or,  to  make  another  division,  Henry's 
"'^  strength  lay  in  the  duchies  of  Franconia  and  Bavaria, 
Rudolph's  in  Swabia  and  Saxony.  In  the  Rhineland 
and  in  southern  Germany  the  cities  had  been  steadily  growing 
in  wealth  and  power,  and  they  could  not  fail  to  realize  that 
they  had  more  to  fear  from  the  princes  than  from  the  crown. 
Hence  when  Heniy  returned  to  Germany  in  1078  Worms, 
Spires  and  many  other  places  opened  their  gates  to  him  and 
contributed  freely  to  his  cause;  nevertheless  his  troops  were 
beaten  in  three  encounters  and  Pope  Gregory  thundered  anew 
against  him  in  March  1080.  However,  the  fortune  of  war  soon 
turned,  and  in  October  1080  Rudolph  of  Swabia  was  defeated 
and  slain.  Heniy  then  carried  the  war  into  Italy;  in  1084 
he  was  crowned  emperor  in  Rome  by  Wibert,  archbishop  of 
Ravenna,  whom,  as  Clement  III.,  he  bad  set  up  as  an  anti-pope, 
and  in  1085  Gregory  died  an  exile  from  Rome.  Meanwhile 
in  Germany  Hemys  opponents  had  chosen  Hermann,  count  of 
Luxemburg,  king  in  succession  to  Rudolph  of  Swabia.  Hermann, 
however,  was  not  very  successful,  and  when  Henry  returned 
to  Germany  in  1084  he  found  that  his  most  doughty  opponent, 
Otto  of  Nordheim,  was  dead,  and  that  the  aoti-kL^  had  few 
friends  outside  Saxony.  This  duchy  was  soon  reduced  to 
obedience  and  was  treated  with  consideration,  and  when  the 
third  anti-king,  Egbert,  margrave  of  Meissen,  was  murdered  in 
1090  there  would  have  been  peace  if  Germany  had  followed 
her  own  impulses. 

In  the  Papacy,  however,  Henry  had  an  implacable  foe;  and 
again  and  again  when  he  seemed  on  the  point  of  a  complete 
triumph  the  smouldering  embers  of  revolt  were  kindled 
'^^^  once  more  into  flame.  In  Italy  his  son,  Conrad,  was 
i^aq^.  stirred  up  against  him  and  in  1093  was  crowned  king 
at  Monza;  then  ten  yeax&  later,  when  Gmnany  was 
more  peaceful  than  it  had  been  for  y^axs  and  when  the  emperor's 
authority  was  generally  acknowledged,  his  second  son,  Henry, 
afterwards  the  emperor  Henry  V.,  was  induced  to  head  a  danger- 
ous rebellion.  The  Saxons  and  the  Thuringians  were  soon  in 
arms,  and  they  were  joined  by  those  warlike  spirits  of  Germany 
to  whom  an  age  of  peace  brought  no  glory  and  an  age  of  pro- 
sperity brought  no  gain.  After  some  desxdtory  fighting  Henry  IV. 
was  taken  prisoner  and  compelled  to  abdicate;  he  had,  however, 
escaped  and  had  renewed  the  contest  when  he  died  in  August 
1 106. 

During  this  reign  the  first  crusade  took  place,  and  the  German 
king  suffered  severely  from  the  i»ous  whidi  it  expressed 
The  Pint  intensified.  The  movement  was  not  in  Uie  end 
crvamOt,    f^'Vourable  to  papal  supremacy,  but  the  early  crusaders, 

and  those  who  sjnnpathized  with  them,  regarded  the 
enemies  of  the  pope  as  the  enemies  of  religion. 

The  early  years  of  Henry  V.'s  reign  were  spent  in  campaigns 
in  Flanders,  Bohemia,  Hungary  and  Poland,  but  the  new  king 

was  soon  reminded  that  the  dispute  over  investitures 
^^'^  was  unsettled.  Pope  Paschal  II.  did  not  doubt,  now 
OtrmM^.  that  Henry  IV.  was  dead,  that  he  would  speedily 

triunq)h;  but  he  was  soon  undeceived.  Henry  V., 
who  with  unconscious  irony  had  inomised  to  treat  the  pc^ 
as  a  father,  continued,  Uke  his  predecessors,  to  inve^  prdates 
with  the  ring  and  the  staff,  and  met  the  expostulations  of  Paschal 
by  declaring  that  he  would  not  surrender  a  right  which  had 
belonged  to  all  former  kings.  Lengthened  negotiations  took 
place  but  they  led  to  no  satisfactory  result,  while  the  king's 
enemies  in  Germany,  taking  advantage  of  the  deadlock,  showed 
signs  of  revolt.  One  of  the  most  ardent  of  these  enemies  was 
Lothair  of  Supplinburg,  whom  Henry  himself  had  made  duke 
of  Saxony  upon  the  extinction  of  the  Billung  family  in  1106. 
Lothair  was  humbled  in  xzi3,  but  he  took  advuitage  of  the 


emperor's  difficulties  to  rise  ^ain  and  ^in,  the  twin  inUaxs  (rf 
his  strength  being  the  Saxon  hatred  of  the  Franconian  empercns 
and  an  informal  alliance  with  the  p^nl  see.  Henry's  chief  friends 
were  his  nephews,  the  two  Hohenstaufen  princes,  Frederick 
and  Conrad,  to  whose  father  Frederick  the  emperor  Henry  IV. 
had  given  the  duchy  of  Swabia  when  its  duke  Ruddph 
became  his  rival.  The  younger  Frederick  succeeded  to  this 
duchy  in  1105,  while  ten  years  later  Conrad  was  made  duke  of 
Franconia,  a  country  which  for  nearly  a  century  had  been  under 
the  immediate  government  of  the  crown.  The  two  brothers 
were  enthusiastic  imperialists,  and  with  persistent  courage  they 
upheld  the  cause  of  their  soverdgn  during  bis  two  absences 
in  Italy. 

At  last,  in  Sq>tember  1x23,  the  investiture  question  was 
settled  by  the  concordat  ttf  Worms.  By  this  oompronuse, 
which  ohaustion  forced  upon  both  parties,  the  right 
of  electing  prelates  was  granted  to  the  clergy,  and  ^wi^" 
the  emperor  surrendered  the  privilege  of  investing  0/ Worms. 
them  with  the  ring  and  the  staS.  On  the  other  hand 
it  was  arranged  that  these  elections  should  take  place  in  the 
presence  of  the  emperor  or  his  representative,  and  that  he  should 
invest  the  new  prelate  with  the  sceptre,  thus  signifying  that 
the  bishop,  or  abbot,  held  his  temporal  fiefs  from  him  and  not 
from  the  pope.  In  Germany  the  vict<»7  remained  with  the 
emperor,  but  it  was  by  no  means  decisive.  The  Papacy  was  far 
from  reaiizing  Hildebrand's  great  schemes;  yet  in  regard  to  the 
question  in  dispute  it  gained  solid  advantage,  and  its  general 
authority  was  incomparably  more  important  than  it  had  been 
half  a  century  before.  During  this  period  it  had  waged  war  upon 
the  emperor  himself.  Instead  of  acknowledging  its  inferiority  as 
in  former  times  it  had  claimed  to  be  the  higher  power;  it  bad 
even  attempted  to  dispose  of  the  imperial  crown  as  if  the  Empire 
were  a  papal  fief;  and  it  had  found  out  that  it  could  at  any 
time  tamper,  and  perhaps  paralyse,  the  imperial  authority  by 
exciting  internal  strife  in  Germany.  Having  thus  settled  th^ 
momentous  dispute  Henry  spent  his  later  years  in  restoring 
order  in  Germany,  and  in  planning  to  assist  his  father-in-law, 
Henry  I.  of  England^  in  France.  During  this  leign  under  the 
lead  of  Otto,  l^lx^  of  Bamberg  (c.  1063-X139),  Fomerania 
began  to  come  under  the  influence  of  Germany  and  of 
Christianity. 

The  Franconian  dynasty  died  out  with  Henry  V.  in  May  11 25, 
and  after  a  protracted  contest  Lothair,  duke  of  Saxony,  the 
candidate  of  the  clergy,  was  chosen  in  the  following 
August  to  succeed  him.  The  new  king's  first  enter-  0/  Laikalt 
prise  was  a  disastrous  campaign  in  Bohemia,  but 
before  this  occurrence  he  had  aroused  the  enmity  of 
the  Hohenstaufen  princes  by  demanding  that  they  should 
surrender  certain  lands  which  had  formeriy  been  the  property 
of  the  crown.  Lothair's  rebuff  in  Bohemia  stiffened  the  backs 
of  Frederick  and  Conrad,  and  in  order  to  contend  with  them 
the  king  secured  a  powerful  ally  by  marrying  his  daughter 
Gertrude  to  Henry  the  Proud,  a  grandson  of  Welf,  whom  Henry 
IV.  had  made  duke  of  Bavaria,  a  duchy  to  which  Henry  himself 
had  succeeded  in  1 1 26.  Henry  was  perhaps  the  most  powerful 
of  the  king's  subjects,  nevertheless  the  dukes  of  Swabia  and 
Franconia  withstood  him,  and  a  long  war  desolated  South 
Germany.  This  was  end«l  by  the  submission  of  Frederick  in 
and  of  Conrad  in  the  following  year.  Lothair's  position, 
which  before  1130  was  veiy  weak,  had  gradually  become  stronger. 
He  had  put  down  the  disorder  in  Bavaria,  in  Saxony  and  in 
Lorraine;  a  diet  held  at  Magdeburg  in  X135  was  attended  by 
representatives  from  the  vassal  states  of  Denmark,  Hungary, 
Bohemia  and  Poland;  and  in  Z136,  when  he  visitol  Italy  for 
the  second  time,  Germany  was  in  a  very  peaceful  condition.  In 
June  1133  during  the  king's  first  visit  to  Italy  he  had  received 
from  Pope  Innocent  11.  the  imperial  crown  and  also  the  investi- 
ture of  the  extensive  territories  left  by  Matilda,  marchioness  of 
Tuscany;  and  at  this  time  the  pope  seems  to  have  claimed  the 
emperor  as  his  vassal,  a  statement  to  this  effect  (post  homo  fit 
paffoe,  sumit  quo  datUe  coronam)  being  inscribed  in  the  audience 
ludl  of  the  Lateran  at  Rome. 
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Nothing  could  indicate  nKue  deaily  than  this  fact  how  much 
<^  their  old  power  the  German  kings  had  lost.  It  was  not  past 
hope  that  even  yet  some  of  their  former  splendour 
^^'^^  might  be  restored,  and  for  a  brief  period  monarchy 
did  again  stand  high.  Still,  its  foundations  were  topped. 
Incessant  war,  both  at  home  and  in  Italy,  had  deprived 
it  of  its  force;  it  had  lost  moral  influence  by  humiliations,  <A 
which  the  scene  at  Canossa  was  an  extreme  type.  Steadily, 
with  unwearied  energy,  letting  no  opportunity  escape,  the  princes 
had  advanced  towards  iiuiependence,  and  they  might  well  look 
forward  to  such  a  bearing  in  regard  to  the  kings  as  the  kings 
had  fumerly  ad(^>ted  in  legazd  to  them. 

■  Henry  the  Proud  was  confident  that  he  would  succeed  Lothair, 
who  had  died  on  his  return  from  Italy  in  December  1137;  but, 
by  a  hasty  and  irregular  election,  Conrad  (rf  Htdien- 
Btaufen,  duke  of  Franconia,  was  chosen  king  in  March 
X138.  Henry  the  Proud  rebelled  and  was  declared  to 
have  forfeited  his  two  duchies,  Saxony  and  Bavaria,  the  former 
being  given  to  Albert  the  Bear,  margrave  of  Brandenburg,  and 
the  latter  to  Leopold  IV.,  margrave  of  Austria.  Henry  defended 
his  rights  with  vigour  and  once  again  Germany  was  ravaged  by 
war,  for  although  he  was  ui^x>pukr  in  Bavaria  he  was  strongly 
siq>ported  by  the  Saxons,  who,  since  the  time  of  Henry  IV.,  had 
alwa3n  been  ready  to  \cAn.  in  an  attack  on  the  monarchy,  and  he 
had  little  difi&culty  in  driving  Albert  the  Bear  from  the  land, 
^wever,  in  Oct(^>er  1x39  Hony  died  suddenly,  but  his  young 
son,  Henry  the  Lion,  was  recc^nized  at  once  as  duke  of  Saxony, 
while  his  brother,  Welf ,  uphdd  the  fortunes  of  his  house  in 
Bavazia.  The  struggle  went  on  until  May  1143,  when  peace 
was  made  at  Frankfort.  Saxony,  with  the  assent  of  Albert  the 
Bear,  was  granted  by  Conrad  to  Henry  the  Lion,  and  Bavaria 
was  given  to  Henry  Jasomirgott,  who  had  just  succeeded  his 
brother  Lecqxild  as  margrave  of  Austria.  But  this  was  only  a 
lull  in  the  dvil  strife,  which  was  renewed  after  the  king  had  made 
a  successful  expedition  into  Bohemia.  The  princes  clerical  and 
lay  were  fighting  against  each  <^her,  and  the  Bavarians  were  at 
war  with  the  Hungarians,  who  gained  a  ff«at  victory  in  1x46. 
Notwithstanding  the  many  sources  (rf  confusion  Conrad  was 
persuaded  by  the  passionate  doquokce  <rf  Bernard  of  Clairvaux 
to  take  part  in  the  second  crusade;  he  left  for  the  East  in  X147 
and  returned  to  Germany  in  X149,  to  find  Welf  again  in  arms 
and  Henry  the  Lion  claiming  Bavaria.  The  king  had  done 
nothing  to  stem  the  rising  tide  of  disorder  when  he  died  at  Bamberg 
in  February  1152.  During  this  reign  the  work  of  conquering 
and  Gennaniiing  the  Slavonic  tribes  east  of  the  Elbe  was  seriously 
talten  in  hand  under  the  lead  of  Albert  the  Bear  and  Henry  the 
Lion,  and  the  foundation  of  the  margxaviate  of  Brandenburg 
hy  Albert  tended  to  make  life  and  prcqMfty  more  Becure  in  the 
north-east  (A  Genuaoy. 

After  Cimrad's  death  Geimaiqr  passed  under  the  rale  of  one 
of  the  greatest  (A  her  sovereigns,  Frederii^  I.,  called  Bartuzossa, 
nephew  of  the  late  king  and  son  of  Frederick,  that  duke 
^^1^^^^^  of  Swabia  who  had  fought  along  with  Conrad  against 
^fty.  Henry  the  Proud.  Frederick  himself  had  also  been 
closely  associated  with  Conrad,  who  advised  the  ininces 
to  choose  his  nephew  as  his  successor.  This  was  done,  and  the 
new  king  was  crowned  at  Aix-la-Cfa£q>elle  in  March  1 1 52.  Allied 
through  his  mother  to  the  Welfs  of  Bavaria,  and  anxious  to  put 
an  end  to  the  unrest  which  dominated  Germany,  especially  to 
the  strife  between  the  fanriliM  c&  Welf  and  O^enstaufen, 
Frederick  b^an  his  xdgn  by  promising  to  lecuxe  for  Henry  die 
lAxm.  the  dudiy  of  Bavaria,  and  by  appeasing  Henry's  uncle, 
Count  Wdf ,  by  making  him  duke  of  Spoleto  and  margrave  of 
Tuscany.  But  the  new  king  had  another,  and  perhaps  a  more 
potent,  reason  for  wishing  to  see  peace  restored  in  Germany. 
For  his  adventurous  and  imaginative  spirit  Italy  and  the  imperial 
title  had  an  irresistible  charm,  and  in  X154,  two  years  after  he 
had  ascentted  the  throne,  he  crossed  the  Alps,  being  crowned 
emperor  at  Rome  in  June  X155.  After  this  event  the  best  years 
of  his  life  were  spent  in  Italy,  where,  in  his  long  and  obstinate 
straggle  with  the  Lombard  cities  and  with  Pcpe  Alexander  UL, 
he'  cUe^y  acquired  his  fame.  AHhou^  on  the  emperor's  aide 


this  stnig^  was  conducted  mainly  with  German  troops  it  falls 
prt^rly  under  the  histwy  of  Italy.  In  that  country  the  recrad 
<rf  this  xeign  is  a  blood-stained  page,  while  in  the  history  of 
Germany,  on  the  a>ntrary,  Frederick's  name  is  associated  with 
a  peaceful  and  prosperous  period. 

The  prcHnise  that  Bavaria  should  be  granted  to  Henry  the 
Lion  was  not  easily  fulfilled,  as  Henry  Jasomirgott  refused  to 
give  up  the  duchy.  At  last,  however,  in  1156,  after 
his  return  from  his  first  expedition  to  Italy,  Frederick  Jj^*** 
reconciled  the  latter  prince  by  ma-lring  Austria  into  a  s*xoay. 
duchy  with  certain  special  privileges,  an  important 
step  in  the  process  by  which  that  country  becaime  the  centre  <rf 
a  powerful  state.  Henry  Jasomiigott  then  r^wunced  Bavaria, 
and  Henry  the  lion  betkme  its  duke.  It  was,  however,  in  his 
other  dudiy  <rf  Saxony  that  the  latter  duke's  most  important 
work  was  done.  Although  he  often  gave  offence  by  his  haughty 
and  aggressive  disposition,  few  German  princes  have  earned  so 
thoroughly  the  goodwill  of  posterity.  Since  the  death  of  Otto 
the  Great  the  Slavonic  lands  to  the  cast  of  the  Elbe  had  been 
very  impofectly  held  in  subjection  by  the  Germans.  Devotii^ 
himself  to  the  conquest  <A  the  lands  lying  along  the  shore  of  the 
Baltic,  Henry  succeeded  as  no  one  before  him-  had  ever  done. 
But  he  was  not  only  a  conqueror.  He  built  towns  and  encouraged 
those  which  already  existed;  he  founded  and  restmvd  bishoprics 
in  his  new  territwies;  and  between  the  Elbe  and  the  Oder  he 
planted  bodies  oE  industrious  colonists.  While  he  was  thus  at 
work  a  similar  task  iras  being  p«f6rmed  to  the  south-east  oi 
5as>iqr  by  Albert  the  Bear,  the  first  margrave  oi  Brandenburg, 
who,  by  his  energetic  rale  was  prrpaiing  this  oountiy  for  its 
great  destinies. 

Early  in  his  reign,  by  settling  a  dispute  over  the  crown  of 
Denmark,  Frederick  brought  the  king  of  that  country  once  more 
into  the  position  of  a  German  vassal.  Having  spent  Pmftrtot 
the  year  1x56  in  settling  the  Bavarian  question  and  im  Poimmi 
in  enforcing  cwd^  in  the  Rhineland  and  elsewhere, 
the  emperor  marched  into  Ptdand  in  X157,  compelled  - 
its  ruler,  Boleslaus  IV.,  to  do  the  homage  which  he  had  preinously 
refused  to  pa:form,  and  in  return  lex  services  rendered  dozing 
the  campaign  and  for  promises  of  future  aid,  raised  the  duke  <rf 
Bohemia  to  the  rank  of  a  king,  a  change  which  in  no  way  affected 
his  duties  to  the  German  crown,  but  which  gave  him  a  certain 
precedence  over  other  vassal  princes.  The  king  of  Hungary, 
too,  althou^  no  attempt  was  made  to  subdue  him,  became  a 
useful  ally.  Thus  the  fame  of  Germany  in  the  neighbouring 
cmmtries,  which  had  been  nearly  destroyed  during  the  confusion 
of  Henry  IV.'s  reign,  was  to  a  large  extent  restored.  Frederick 
asserted  his  authority  in  Burgundy  or,  as  it  was  sometimes 
called,  Franche  Comt6.  In  Germany  itself  intenud  order  was 
established  by  a  strict  appliance  ct  the  existing  laws  gainst 
those  who  tooke  the  peace,  fresh  aidezB  for  its  (rfMerronce  were 
isBued,  and  in  Fredoick  the  roU)er  lubles  fouiKi  a  most  imidac- 
aUe  enemy.  The  cities,  too,  flouzished  during  this  reign.  Hie 
empoor  attached  them  to  himsdf  by  granting  to  many  of  them 
the  very  liberties  which,  by  a  strained  interpretation  of  his 
imperial  li^ts,  he  withheld  from  the  cities  <rf  Lombardy.  Yet, 
notwithstanding  his  policy,  in  these  directions  the  German  nobles 
appear  to  have  been  enthusiastically  devoted  to  Fredaick.  Time 
after  time  th^  followed  him  to  Italy,  enduring  serious  losses  and 
hardships  in  order  that  he  might  enforce  claims  which  were 
(tf  no  advantage  to  them,  and  which,  previously,  had  been  a 
curse  to  thefr  nation.  Their  k^ty  is  wdl  illustrated  }sy  the 
fomous  scene  at  Besan^on  in  October  1157.  During  a  meeting 
of  the  diet  a  p^>al  legate  read  a  letto:  fiwn  Pope  Adrian  IV., 
which  seemed  to  imply  that  the  Empire  was  a  papal  fief.  In- 
dignant murmurs  rose  from  the  assembled  nobles,  and  the  life  of 
the  legate  was  only  saved  from  their  fury  by  the  intervention  of 
the  emperor  himself.  The  secret  of  Frederick's  great  popularity 
was  partly  the  national  pride  exdted  by  his  foreign  achievements, 
partly  the  ascendance  over  other  minds  which  his  genius  gave 
him,  and  partly  the  conviction  that  while  he^would  forego  none 
of  his  rights  he  would  demand  from  his  vassals  nothing  more 
than  was  sanctiozied  by  the  laws  of  the  £mi^. 
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Having  suppressed  a  rising  at  Mainz  Frederick  set  out  in  the 
autumn  of  1163  for  Italy,  which  country  was  now  distracted 

by  a  papal  schism.  This  incident  was  bound  to  affect 
Zf^ub^'  German  politics.  After  the  death  of  Adrian  IV.  in 
mm^ariu'  ^159  the  imperial  party  put  forward  an  anti-pope, 

Victor  IV.,  against  Alexander  III.,  who  had  been 
canonically  elected.  The  emperor  made  stupendous  efforts  to 
secure  for  Victor  and  then  for  his  successor,  Paschal  III.,  recog- 
nition by  the  sovereigns  of  Europe,  but  in  vain;  and  almost 
the  only  support  which  the  anti-pope  received  came  from  the 
German  clergy.  In  May  1 165  Frederick  held  a  diet  at  Wtirzburg, 
where  the  princes  lay  and  clerical  swore  to  be  faithful  to  Paschal 
and  never  to  recognize  Alexander.  But  Alexander  soon  found 
partisans  among  the  German  clergy,  hitherto  the  most  loyal  of 
the  emperor's  friends;  and  Frederi<^  retaliated  by  driving  the 
offrading  prelates  from  tfadr  sees,  a  proceeding  which  tended 
to  disturb  the  peace  of  the  land.  Then  in  August  1167,  in  the 
midst  of  the  struggle  in  Italy,  came  the  pestilence  which  destroyed 
the  imperial  army  in  Rome,  and  drove  the  emperor  as  a  fugitive 
across  the  Alps.  After  this  humiliation  Frederick  remained  for 
six  years  in  Germany.  He  was  fully  occupied  in  restoring  order 
in  Saxony,  in  the  diocese  of  Salzburg  and  elsewhere;  in  adding 
to  his  hereditary  lands;  in  negotiating  for  a  better  understanding 
with  France  and  England;  and  in  reminding  the  vassal  states, 
Hungary,  Poland  and  Bohemia,  of  their  duties  towards  the 
Empire.  The  success  with  wliich  he  carried  out  this  work  shows 
clearly  that,  in  Germany  at  least,  the  disaster  at  Rome  had  not 
setioiuly  affected  his  prestige.  Again  in  Italy  in  1174  the  rontest 
with  the  Papacy  was  abruptly  ended  by  Frederick's  overwhelming 
defeat  at  Legnano  in  May  r  1 76,  and  by  the  treaty  of  Venice  made 
about  a  year  later  with  Alexander  III. 

In  the  later  years  of  his  reign  the  emperor's  chief  enemy  was 
Henry  the  Lion.   Rendered  arrogant  by  success  and  confident 

that  his  interests  were  in  northern,  and  not  in  southern 
w^^Himiy  Europe,  the  Saxon  duke  refused  to  assist  Frederick 
the  Uoa.   in  the  campaign  which  ended  so  disastrously  at 

Legnano.  .^^ibing  his  defeat  to  Henry's  defection, 
Frederick  returned  to  Germany  full  of  anger  against  the  Saxon 
duke  and  firmly  resolved  to  punish  him.  The  immediate  cause 
of  Henry's  downfall,  however,  was  not  his  failure  to  appear  in 
Italy,  but  his  refusal  to  restore  some  lands  to  the  bishop  of 
Halberstadt,  and  it  was  on  this  charge  that  he  was  summoned 
before  the  diet.  Three  times  he  refused  to  appear,  and  early  in 
1180  sentence  was  pronounced  against  him;  he  was  condemned 
to  lose  all  his  lands  and  to  go  into  banishment.  For  some  time 
he  resisted,  but  at  length  the  emperor  in  person  marched  against 
him  and  he  was  forced  to  submit;  the  only  favour  he  could 
secure  when  peace  was  made  at  Erfurt  in  November  11  Si  was 
permission  to  retain  Brunswick  and  Lfineburg,  which  have 
remained  in  the  possession  of  his  descendants  imtil  our  own  day. 
Bavaria  was  granted  to  Otto  tA  WitteUbach,  but  it  lost  some 
of  its  inqxntance  because  Stjrrui  was  takm  from  it  and  made  into 
a  separate  duchy.  The  extensive  duchy  of  Saxony  was  com- 
pletely dismembered.  The  name  was  taken  by  the  small  portion 
of  the  former  duchy  which  was  given  to  Bernard,  son  of  Albert 
thQ  Bear,  the  founder  of  a  new  Saxon  line,  and  the  extensive 
western  part  was  added  to  the  archbishopric  of  Cologne.  The 
chief  prelates  of  Saxony  and  many  of  the  late  duke's  most 
important  feudatories  were  made  virtually  independent  of  all 
control  save  that  of  the  crown.  Frederick's  object  in  thus  break- 
ing up  the  two  greatest  duchies  in  his  kingdom  was  doubtless 
to  strengtheii  the  imperial  authority.  But  in  roUity  he  made  it 
certain  that  the  princes  would  one  day  shake  off  the  imperial 
power  alt(^ther;  iat  it  was  perhaps  more  difficult  for  the 
sovereign  to  contend  with  sccwes  of  petty  nobles  than  with  two 
or  three  great  princes. 

Less  serious  than  the  struggle  with  Henry  the  Lion  was 
Frederick's  struggle  with  Philip  of  Heinsberg,  archbishop  of 
Cologne  (d.  rigi),  on  whom  he  had  just  conferred  a  great  part 
of  Saxony.  When  the  emperor  went  to  Italy  in  1184  he  left  the 
government  of  Germany  to  his  son  Henry,  afterwards  the  emperor 
Henry  VI.,  who  had  been  crowned  German  king  in  1 169.  On  all 


sides,  but  especially  in  the  north-west,  Henry  was  faced  with 
incipient  revolution,  and  while  he  was  combating  this  the 
quarrel  between  Fr^ericli  and  the  Papacy  broke  out  nmMA 
^ain  in  Italy.  At  this  juncture  PhUip  cit  C(^ogne  mm  an  Op 
unitedthe  German  and  the  Italian  oppositions.  Several  Jjff''"*" 
princes  rallied  to  his  standard  and  foreign  powers 
promised  aid,  but  although  very  formidable  in  appearance  the 
combination  had  no  vestige  of  popular  support.  The  greater 
part  of  the  German  clergy  again  proved  their  loyalty  to  Frederick, 
who  hurried  to  Germany  only  to  see  the  oppoation  vanish  before 
him.   In  March  1188  PhiHp  of  Cologne  submitted  at  Mainz. 

Germany  was  now  at  peace.  With  the  aixession  d  Gregory 
VIII.  pope  and  emperor  were  reconciled,  and  by  the  marriage 
of  his  son  Henry  with  Constance,  daughter  d  Roger  I., 
king  of  Sicily,  the  emperor  had  reason  to  h<^  that  the 
Empire  would  soon  include  Naples  and  Sidly.  Re- 
solving that  the  sunset  of  his  life  should  be  even  more 
splendid  than  its  dawn  he  decided  to  go  on  crusade,  and  in  11&9 
he  started  with  a  great  army  for  the  Holy  Land.  When  the  news 
reached  Germany  that  he  had  been  drowned,  an  event  which  took 
place  in  Cilida  in  June  1 190,  men  felt  that  evil  days  were  coming 
upon  the  country,  for  the  elements  of  discord  would  no  longer 
be  controlled  by  the  strong  hand  of  the  great  emperor. 

Evil  days  did  not,  however,  come  in  the  time  of  Henry  VI., 
who,  although  without  his  father's  greatness,  had  some  of  his 
determination  and  energy,  and  was  at  least  his  equal  gg^g—  vi. 
in  ambition.  Having  in  1190  reduced  Henry  the  ijon 
once  more  to  submissioa,  the  new  king  set  out  to  take  posaessiott 
of  his  Sicilian  kingdom,  being  on  the  way  oowned  emperor  at 
Rome.  At  the  end  of  iigi  he  retmned  to  Germany,  where  he 
was  soon  faced  by  two  serious  risings.  The  first  of  these  centred 
round  the  restless  and  imruly  Welfs;  after  a  time  these  in- 
surgents were  joined  by  their  former  enemies,  the  rulers  of  Saxony, 
of  Thuringia  and  of  Meissen,  who  were  angered  by  Henry's 
conduct.  The  Welfs  also  gained  the  assistance  of  Canute  VI., 
king  of  Denmaric.  Equally  dangerous  was  a  rebellion  in  the 
Lower  Rhineland,  where  the  emperor  made  many  foes  by 
l^>pointing,  regardless  M  then:  fitness,  his  own  candidates  to 
vacant  bishoprics.  At  lifige  this  led  to  serious  comi^cations; 
and  when  Bishop  Albert,  who  had  been  chosen  against  Henry's 
wish,  was  murdered  at  Rdms  in  November  1192,  the  emperoi 
was  openly  accused  of  having  instigated  the  crime.  At  once  the 
rulers  of  Brabant,  of  Limbuig  and  of  Flandos,  with  the  arch- 
bishops of  Cologne  and  Trier,  were  in  arms.  In  the  east  of 
Germany  Ottakar  I.  of  Bohemia  joined  the  circle  of  Henry's 
enemies,  and  the  southern  duchies,  Bavaria,  Swabia  and  Austria, 
were  too  much  occupied  with  internal  quarrels  to  send  help 
to  the  harassed  emperor.  But  formidable  as  were  these  liangs 
they  were  crushed,  although  not  entirdy  by  force  of  arms. 
In  1x93  Richard  I.  of  En^^d  passed  as  a  {Misoner  into  Exmy'i 
keeping,  and  with  rare  skill  the  emperw  used  him  as  a  means 
(tfcompdling  his  esiemies  to  come  to  terms.  Henry  the  Lion  was 
the  last  to  submit.  He  made  his  peace  in  1x94,  when  his  son 
Henry  was  promised  the  succession  to  the  Rhenish  Palatinate. 
Returning  from  another  visit  to  Sicily,  the  emperor  was  now  so 
powerful  that,  in  pursuance  of  his  plan  for  making  himself  the 
head  of  a  great  world  monarchy,  he  put  forward  the  suggesrion 
that  the  imperial  crown  should  be  declared  hereditary  in  his 
family.  This  proposal  aroused  much  opposition,  but  Henry 
persisted  with  it;  be  .promised  important  concessions  to  the 
princes,  many  of  whom  were  induced  to  consent,  and  but  for  tiis 
sudden  death,  which  occurred  in  Sidly  in  September  1197,  it  is 
probable  that  he  would  have  attained  his  end. 

Great  as  was  Henry's  authority  many  of  the  princes,  diid 
among  than  being  Adolph,  archbisht^  of  Cdogne  (d.  1330), 
refused  to  recognize  his  son,  Frederidc,  who  had  been 
chosen  king  of  the  Romans  in  1196.   Tliis  attitude  Swmbim 
was  possibly  owing  to  the  fact  that  Frederick  was  «»*Ott» 
young  and  inexi>aienced;  it  was,  however,  more  J^j^****" 
probably  due  to  a  revival  of  the  fear  that  the  German 
primes  would  be  entangled  in  Italian  politics.   For  a  time 
AdcdphandhisfoiendSfWhowoemain^imncesof  the  Rhindand, 
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sought  in  vain  for  a  new  king.  While  they  were  thus  employed 
the  frfends  oi  the  house  of  Hohenstaufen,  convinced  Uiat 
Frederick's  kingship  was  not  possible,  chose  the  late  emperor's 
brother,  Philip,  duke  of  Swabia,  to  fiU  the  vacant  throne;  soon 
afterwards  the  enemies  of  the  bouse  found  a  candidate  in  the 
person  of  Henry  the  Lion's  son,  Otto  of  Brunswick,  who  was 
also  chosen  German  king.  Thus  the  struggle  between  Welf  and 
Hofaenstaufen  was  renewed  and  civil  war  broke  out  at  once. 
Philip's  supporters  were  the  nobles  of  southern  and  eastern 
Germany,  while  a  few  cities  in  the  west  owned  his  authority; 
Otto's  friends  were  found  mainly  in  the  north  and  the  north-west 
of  the  country.  The  number  of  available  warriors  was  increased 
by  the  return  of  many  crusaders,  among  them  being  the  famous 
soldier,  Henry  von  Kaldoa,  who  was  mainly  te^nsible  for  the 
succ^  of  Philip's  cause  in  ti^  If  Gennany  had  been  un- 
connected with  the  Papacy,  or  even  if  the  Vapacy  had  been  aa 
weak  as  in  the  days  of  Henry  VI.,  the  issue  of  the  strife  would 
almost  certainly  have  been  an  early  victory  for  Philip.  A 
majority  of  the  princes  were  on  his  side  and  the  French  king 
Philip  Augustus  was  his  ally,  while  his  personal  character  com- 
manded general  respect.  Otto,  whose  chief  supporter  outside 
Germany  was  his  uncle  Richard  I.  of  England,  on  the  other 
hand  was  a  harsh  and  violent  man.  But  unfortunately  for 
Germany  the  papal  chair  at  this  time  was  occupied  by  Inno«nt 
TTT-,  a  pope  who  emulated  Hildebrand  in  ambition  and  in 
Statesmanship.  At  first  vacillating,  but  by  no  means  indifferent, 
Innocmt  was  spurred  to  action  when  a  number  of  princes  met 
at  Spires  in  May  1200,  declared  Philip  to  be  the  lawful  king, 
and  denied  the  right  of  the  pope  to  interfere.  He  was  also 
annoyed  by  Philip's  attitude  with  regard  to  a  vacancy  in  the 
archbishopric  of  Cologne,  and  in  March  laor  he  declared 
definitely  for  Otto.  The  efforts  of  the  pope  helped  to  rekindle 
the  expiring  flames  of  war,  and  for  a  year  or  two  success  com- 
pletely deserted  Philip.  He  lost  the  si4>port  of  Ottakar  of 
Bohemia  and  of  Hermann  I.,  landgrave  of  Thuringia;  he  was 
driven  from  North  Germany  into  Swabia  and  Otto's  triumph 
deemed  assured.  From- 1204  onwards,  however,  fortune  again 
veered  round,  uul  Philip's  prospects  bq^  to  improve.  Deserted 
by  Ottakar  and  even  by  Adolph  of  Cdbgne  and  his  own  brother 
Henry,  count  palatine  of  the  Rhine,  Otto  was  forced  to  take 
refuge  in  Brunswick,  his  last  line  of  ddence,  and  was  only  saved 
by  Philip's  murder,  which  occurred  at  Bamberg  in  June  1208. 
A  feature  of  this  struggle  was  the  reckless  way  in  which  the  rival 
kings  gave  away  the  property  of  the  crown  in  order  to  gain 
adherents,  thus  enxiduiig  the  {vinoes  and  weakening  the  central 
government. 

Otto  was  now  again  chosen  German  king,  and  to  aid  and 
mark  the  general  reconciliation  he  was  betrothed  to  the  murdered 

king's  daughter  Beatrix.  Nearly  all  the  princes 
OM»/v.  acknowledged  him,  and  as  pope  and  king  were  at 
gottkb^  peace,  Germany  enjoyed  a  period  of  conqiarative  quiet. 

This  howeve,  did  not  last  long.  Irving  secured 
his  coronation  at  Rome  in  October  1209,  Otto  repudiated  the 
many  pledges  he  had  made  to  Innocent  and  began  to  act  in 
defiance  of  the  papal  wishes.  To  punish  him  the  pope  put 
forward  his  own  ward,  H«iry  VI.'s  son  Frederick,  who  was  living 
in  Sicily,  as  a  rival  king.  While  Otto  was  warring  in  Italy  a 
number  of  influential  princes  met  a't  Nuremberg,  at  the  instigation 
of  Innocent  and  of  his  ally  Philip  Augustus  of  France,  and 
invited  Frederidc  to  come  to  Germany.  Otto  then  left  Italy 
hurriedly,  but  he  was  quickly  followed  by  his  young  rival,  who 
in  the  warfare  which  had  already  broken  out  proved  liimself 
a  formidable  opponoit.  Sevang  to  mend  his  failing  Untunes, 
the  Welf  went  to  France  to  sui^rt  his  ally,  the  En^ish  king 
John,  against  Philip  Augustus,  and  at  the  battle  of  Bouvines 
(July  27,  1314)  memorable  in  the  history  alike  of  Germany,  of 
England  and  of  France,  his  fate  was  sealed,  although  until  his 
death  in  May  1218  he  maintained  a  destUtory  warfare  against 
Frederick. 

Frederick  II.  was,  if  not  the  strongest,  certainly  the  most 
brilliant  of  German  kings.  With  the  medieval  passion  for 
adventure  he  comlnned  the  intellectual  culture  and  freedtnn  of 


a  modern  gentleman.  A  lover  of  poetry,  of  art  and  of  science, 
he  was  also  a  great  statesman;  he  knew  how  to  adapt  his  policy 
to  changiog  circumstances  and  how  to  move  men  by  j^^^^ 
iq^aling  at  one  time  to  their  selfishness  and  weak- 
ness  and  at  another  time  to  the  noblor  qualities  of 
human  nature.  For  outward  splendour  his  position  was  never 
surpassed,  and  before  he  died  he  possessed  six  crowns,  those 
of  the  Empire,  Germany,  Sicily,  Lombardy,  Burgundy  and 
Jerusalem.  But  Germany  profited  neither  by  his  gifts  nor  by 
his  prestige.  After  Bouvines  he  purchased  the  assistance  of 
Valdemar  II.,  king  of  Denmark,  by  ceding  to  him  a  large  stretch 
of  land  along  the  Baltic  coast;  and,  promising  to  go  on  crusade, 
he  secured  his  coronation  at  Aix-la-Ch^>eUe  in  July  1215. 
Then  being  generally  recognized  as  king  he  was  able  to  do 
something  to  quell  d^turbances  in  various  parts  of  the  country, 
and,  in  i^ril  1220,  to  bring  about  the  election  (rf  his  young  son 
Henry  as  king  of  the  Romans.  But  for  this  favour  he  had  been 
compelled  to  pay  a  high  price.  Seven  years  before,  at  Eger  in 
July  1213,  be  had  made  extensive  concessions  to  the  church, 
undertaking  to  take  no  part  in  episcopal  elections,  thus  surrender- 
ing the  advantages  gained  by  the  concordat  of  Worms,  and  to 
allow  to  German  bishops  the  right  of  appeal  to  Rome.  Proceeding 
a  step  farther  in  the  same  direction,  be  now  promised  to  erect 
DO  new  toll-centre,  or  mint,  on  the  lands  of  the  ^iritual  princes, 
and  to  allow  no  towns  to  be  built  thereon.  Thus  the  prelates 
possessed  nearly  all  the  rights  of  sovereigns,  and  regarded  the 
pope  in  Itafy  and  not  the  king  in  Germany  as  their  head,  a  Mate 
of  affairs  which  was  fatal  to  the  unity,  nay,  even  to  the  existence 
of  the  Empire. 

Having  made  peace  with  Henry,  count  palatine  of  the  Rhine 
and  brother  of  Otto  IV.,  and  settled  a  dilute  about  the  lands 
of  the  extinct  family  of  Z&hringen  in  the  south-west  0gfa^ 
of  the  country,  Frederick  left  Germany  in  August  jm  Pn4^ 
1220;  engaged  in  his  bitter  contest  with  the  Papacy 
and  the  Lombard  cities,  in  ruling  Sidly,  and,  after  **••*»■ 
several  real  or  imaginary  delays,  in  fulfiUing  his  crusading  vow, 
he  did  not  return  to  it  for  fifteen  years.  During  this  period  he 
was  r^uesemed  by  his  scm  Henry,  in  whose  name  the  government 
<A  Germany  was  carried  <m,  by  the  regent  Engelbert,  archbishf^ 
of  Cologne*  While  Eng^Mrt  lived  the  country  was  in  a  fairly 
peaceable  condition,  although,  thanks  to  the  emperor's  conces- 
sions, the  ^iritual  princes  were  predominant,  and  all  possible 
means  were  taken  to  check  the  growth  of  the  towns,  whose 
interests  and  aspirations  were  not  favourable  to  this  state  of 
affairs.  There  was,  moreover,  a  struggle  between  Valdemar  of 
Denmark  and  some  neighbouring  German  nobles.  But  after 
Engdbert's  murder  (November  1225)  there  was  a  change  for 
the  worse,  and  the  CHily  success  which  can  be  placed  to  the 
credit  of  the  German  arms  during  the  netf  few  years  was  the 
regaining  of  the  lands  ceded  to  Denmark,  in  12x5,  lands  which 
induded  the  cities  of  Hamburg  and  LUbedL  Under  the  rule 
of  the  new  regmt,  Louis  I.,  duke  (A  Bavaria,  confusion  reigned 
supreme,  and  civil  war  prevailed  in  nearly  every  part  of  the 
country. 

After  the  treaty  of  San  Germano,  which  was  made  with 
Pope  Gregory  in  1230,  and  the  consequent  lull  in  the  stnig|^ 
with  the  Papacy,  Frederick  was  able  to  devote  some 
little  attention  to  Germany,  and  in  1231  he  sanctioned  ^^P*^ 
the  great  Privilege  of  Worms.  This  was  a  reward  utajy! 
to  the  princes  for  their  efforts  in  bringing  about  the 
pea^,  and  an  extension  of  the  concessions  made  in  1220.  Tfai& 
princes,  now  for  the  first  time  refmed  to  offici^y  as  domtnA 
Umte,  were  given  full  rights  of  jtiriadictwn  over  thdr  lands  uid 
all  the  infoior  ofi&cers  of  justice  ymx  made  subservient  to  them. 
Practically  they  became  independent  sovereigns,  and  to  make 
their  victory  more  complete  serious  restraints  were  laid  upon  the 
freedom  of  the  towns.  B^ore  this  date  King  Henry  had  begun 
to  take  a  personal  part  in  the  government  and  was  already 
involved  in  a  quarrel  with  Otto  IL,  duke  of  Bavaria.  He 
disliked  the  PrivUege  of  Worms  and,  favouring  the  towns  against 
the  princes,  hs  policy  was  diametrically  opposed  to  that  of  the 
emperca;  however,  in  1233  he  went  to  Italy  and  pnucuised  to 


Digitized  by 


Google 


8+4 


GERMANY 


[HISTORY 


obey  his  father's  commands.  But  in  1334,  at  a  time  of  great 
and  increasing  disorder  in  Germany,  he  rebelled;  he  appealed 
publicly  to  the  princes  for  support,  gained  some  followers, 
especiaUy  in  his  own  duchy  of  SwaUa,  and  made  an  alliance 
with  the  Lombard  cities.  Confident  of  his  strmgth  Frederick 
entered  Germany  with  a  few  attendants  in  the  middle  of  1235, 
and  his  presence  had  the  anticipated  effect  of  quelling  the  in- 
surrection; Henry  was  sent  a  prisoner  to  Italy  and  disappeared 
from  history.  Then,  in  August  1335,  amid  surroundings  of  great 
splendour,  the  emperor  held  a  diet  at  Mainz,  which  was  attended 
by  a  large  niunber  of  princes.  This  diet  is  very  important  in 
the  legal  history  of  Germany,  because  here  was  issued  that  great 
"  land  peace  "  (Landfrieden)  which  became  the  model  for  all 
subsequent  enactments  of  the  kind.  By  it  private  war  was 
declared  unlawful,  except  in  cases  where  justice  could  not  be 
obtained;  a  chief  justiciar  was  appointed  for  the  Empire;  all 
tdls  and  mints  erected  since  the  death  of  Henry  VI.  were  to  be 
Tcmoved;  and  other  provisions  dealt  with  the  maintenance  of 
order. 

In  1336,  during  another  s3iort  stay  in  Germany,  F^erick 
in  person  led  the  imperial  army  against  Frederick  U.,  duke  of 

Austria,  who  had  defied  and  overcome  his  repre- 
nariirlrt  sentatives;  having  taken  possession  of  Vienna  and 
Onmaay.        Austrian  duchies  he  there  secured  the  election 

of  his  son  Conrad,  who  had  already  succeeded  his 
brother  as  duke  of  Swabia,  as  king  of  the  Romans  (May  1337). 
But  in  spite  of  these  imposing  disj^ys  of  power  the  princes 
looked  with  suspicion  upon  an  emperor  who  was  almost  a  stranger 
to  their  country  and  who  was  believed  to  be  a  ren^de  from 
their  faith,  and  socnt  after  f^edexick's  retmn  to  Italy  the  gulf 
between  him  and  his  German  subjects  was  widened  by  his 
indifierence  to  a  great  danger  which  threatened  them.  This 
came  from  the  Mongols  who  ravaged  the  eastern  frontiers  of  the 
country,  but  the  peril  was  warded  off  by  the  efforts  of  Henry  II., 
duke  of  Silesia,  who  lost  his  life  in  a  fi^t  against  these  foes  near 
Uegnitz  in  April  1341,  and  of  Wenceslaus  I.,  king  of  Bohemia. 

The  emperor's  attitude  with  regard  to  the  Mcmgol  invasion 
is  explained  by  events  in  Italy  where  Frederick  was  engaged 
_   in  a  new  and,  if  possible,  a  more  virulent  struggle  with 
uHit^        Lombard  cities  and  with  Gregory  EX.   As  usual, 
^^f.        the  course  of  politics  in  Germany,  which  at  this  time 

was  ruled  by  King  Conrad  and  1^  the  regent  Siegfried, 
aichlHshop  td  Mainz  (d.  1349),  was  influoiced  by  this  quarreL 
Frederick  of  Austria  had  allied  himself  with  Wenndiaus  of 
Bohemia,  and  spurred  on  by  the  papal  emissary  had  tried  to 
set  up  a  rival  king;  but  both  the  Danish  and  the  French  princes 
who  were  asked  to  accept  this  thankless  position  declined  the 
invitation,  and  Frederick  and  Wenceslaus  made  their  peace, 
the  former  receiving  back  his  duchies.  After  the  defeat  of 
the  Mongols,  however,  there  was  again  the  danger  of  a  rebellion 
based  upon  a  union  between  the  princes  and  the  pope.  Siegfried 
of  Mainz  deserted  his  master,  and  visiting  Gomany  in  1343 
Frederick  found  it  necessary  to  purchase  the  support  <d  the 
towns  by  a  grant  of  extensive  privileges;  but,  idthough  this 
had  the  desired  effect,  Conrad  could  make  but  little  headway 
against  the  increasing  ntmiber  of  his  enemies.  At  last  the  Papacy 
found  an  anti-king.  Having  declared  Frederick  deposed  at 
the  council  of  Lyons  in  1245,  Gregory's  successor.  Innocent  IV., 
induced  a  number  of  princes  to  choose  as  their  king  the  land- 
grave of  Thuringia,  Henry  Raspe,  who  had  served  as  regent  of 
Germany.  This  happened  in  May  1246,  and  the  conduct  of 
the  struggle  against  the  Pfaffenkifnig,  as  Henry  was  called,  was 
Left  to  Conrad,  who  was  aided  by  the  Bavarians,  until  February 
ZS47,  when  the  anti-king  died.  The  papal  party  then  elected 
WiHiiun  n.,  count  oi  Holland,  as  Henry  Raq>e'8  successw,  and 
during  the  state  of  anarchy  which  now  prevailed  in  Germany 
the  emperor  died  in  Italy  in  December  1 3  50. 

Upon  his  father's  death  Conrad  IV.  was  adcnowledged  by 
many  as  king  in  Germany,  but  in  1351  he  went  to  Italy,  where 
Coarmatv  occupied  in  fighting  against  the  enemies 

*  of  his  house  until  his  death  in  May  1354.  The 
struggle  to  maintain  the  position  of  the  Hohenstaufen  in  Italy 


was  continued  after  this  event;  but  in  October  1268,  by 
the  execution  of  Conrad's  son  Conradin,  the  family  became 
extinct. 

After  Conrad's  death  William  of  Holland  recdved  a  certain 
allegiance,  especially  in  the  north  of  the  country,  and  was 
recognized  by  the  Rhenish  dties  which  had  just 
formed  a  league  for  mutual  protection,  a  league  which  JJZr. 
for  a  short  time  gave  promise  of  great  strength  and  ngmtaa. 
usefulness.   In  January  1256,  however,  WUliam  was 
killed,  and  in  the  following  year  there  was  a  double  election  for 
the  German  crown,  Alphonso  X.,  king  of  Castile,  a  grandson 
of  Philip  of  Swabia,  and  Richard,  earl  of  Cornwall,  brother  of 
the  English  king  Henry  III.,  being  each  chosen  by  parties  of 
dectois.   Richard  was  crowned  in  May  1257,  but  die  majority 
of  his  subjects  were  probably  ignwant  <Hf  his  very  name; 
Alphonso  f^d  not  even  visit  the  country  over  which  he  claimed 
to  rule. 

During  the  reign  of  Frederick  II.  Prussia  was  conquered  for 
Christianity  and  dvilization  by  the  knights  of  the  Teutonic 
Order,  who  here  built  up  the  state  which  was  later, 
in  association  with  Brandenburg,  deeply  to  influence  niitoaie 
the  course  of  history.  This  work  was  begun  in  j  230.  omw  in 
Knights  eager  to  win  fame  by  engaging  in  the  war 
against  the  heathen  Prussians  flocked  hither  from  all  lands; 
towns,  Kdnigsberg,  Thorn,  Kuhn  and  others,  were  founded; 
and  in  alliance  with  the  Brothers  of  the  Sword,  the  order  was 
soon  pressing  farther  eastwards.  Courland  and  Livcmia  were 
brought  into  subjection,  and  into  these  lands  also  Christian 
institutions  were  introduced  and  German  settlrn  brought  the 
arts  of  peace. 

The  age  of  the  Hobenstaufen  empm>rs  is,  in  many  respects, 
the  most  interesting  in  the  medieval  history  of  Germany.  It 
was  a  period  of  great  men  and  great  ideas,  of  dramatic  ptriodot 
contrasts  of  character  and  opinion — on  the  one  side  HoIm- 
a  broad  humanitarianism  combined  with  a  gay  enjoy- 
ment  of  the  world,  on  the  other  side  an  almost  super- 
human  i^irituality  which  sought  its  ideal  in  the  rejection  of 
all  that  the  worid  could  give.   It  saw  the  new-birth  <rf  poetry 
and  of  art;  it  witnessed  the  rise  of  the  friars.   Hie  contest 
between  Empire  and  Papacy  was  more  than  a  mere  struggla 
for  supremacy  between  two  wortd-powers;  it  was  a  war  to  the 
death  between  two  fundamentally  opp<»ite  conceptions  of  life, 
which  in  many  reflects  anticipated  and  prqiared  the  way  Ua 
the  Renaissance  and  the  Reformaficm.   llie  emperor  Freda1<^ 

II.  himself  stands  out  as  the  type  of  the  one  tendency;  Innocent 

III.  ,  Francis  of  Assisi  and  Dominic,  in  their  various  degrees^ 
are  types  of  the  other.  Frederick  himself,  of  course,  was  Italian 
rather  than  German,  akin  to  the  de^ts  of  the  Renaissance 
in  his  many-sided  culture,  his  tolerant  scepticism  and  his  policy 
of  '*  cruelty  well  applied."  The  culture  of  whidi  be  was  the 
8iq>reme  representative,  that  of  Italy  and  of  Provence,  took 
a  more  serious  shade  when  it  penetrated  into  Gennany.  The 
German  Minnesinger  and  romance-writers,  whose  golden  age 
corresponded  with  that  of  the  Hohenstaufen,  were  not  content 
only  to  sing  the  joy  of  life  or  the  chivalrous  virtues  of  courage, 
courtesy  and  reverence  for  women;  they  in  some  sort  anticipated 
the  underlying  ideas  of  the  Reformation  by  championing  the 
claims  of  the  German  nation  against  the  papal  monarchy  and 
pure  religion,  as  they  omceived  it,  against  the  arrogance  and 
corruption  of  the  clergy.  In  them  the  medieval  lay  point  of 
view  became  articulate,  finding  perhaps  its  most  remarkable 
expression  in  the  ideas  of  religious  toleration  proclaimed  by 
Walther  von  der  Vogelweide  and  Wolfram  von  Eschenbach. 
In  Germany,  as  elsewhere,  the  victtnry  of  the  Papacy  was  the 
victory  of  obsourantism.  Goman  culture,  aiXxx  a  ib/act  revival, 
perished  once  more  amid  the  smoke  of  the  fires  kindled  by 
Conrad  of  Marburg  and  hia  f  dlow  inquisitors. 

In  architecture,  as  in  literature,  this  period  was  also  one  of 
great  achievement  in  Germany.  Of  the  noble  palaces  which  it 
produced  the  castle  of  the  Wartburg  {q.v.)  remains  a  perfect 
specimen,  while  the  many  magnificent  churches  dating  from' 
this  time  that  still  survive,  prove  the  taste,  wealth  and  piety 
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of  the  buTghen.  For  die  science  of  government,  too,  much  was 
done,  partly  by  the  introduction  from  Italy  of  the  studyof  Roman 
law,  partly  by  the  collection  of  native  customs  in  the  Sacksen- 
spiegd  compiled  by  Eike  von  Repgow  early  in  the  13th  century, 
and  the  1^  valuable  Deutsckenspiegel  and  Sckwabenspiegel. 
Altogether,  Germany  has  seen  no  more  fascinating  epoch,  none 
more  full  of  life,  movement  and  colour. 

Yet  it  was  in  this  age  that  the  German  nation  utterly  lost  its 
political  strength.  £ven  after  Lothair  the  Saxon,  a  line  of 
sovereigns  rigidly  cor  fining  themselves  to  their  own 
kingdom  might  have  mastered  the  many  influences 
-«f  wUdi  were  making  for  disunion.   But  the  Hohen- 

^*J|^  stanfen  family,  like  their  Saxon  and  Franconian 
"^"^  predecessors,  would  be  ccmtent  with  nothing  short  of 
universal  dominion;  and  thus  the  crown  which  had  once  been 
significant  of  power  and  ^loidour  gradually  sank  into  contempt. 
Under  the  strong  rule  of  Frederick  Barbarossa  and  his  son  this 
process  was  ten^wrarily  stopped,  but  only  to  advance  more 
rapidly  when  they  were  gone.  During  the  confusion  of  the  civil 
war  carried  on  by  Otto  IV.  and  Philip,  the  princes,  being  subject 
to  hardly  any  check,  freely  obtained  crown  lands  and  crown 
rights,  and  the  mischief  was  too  extensive  to  be  undone  by 
Frederick  II.  In  1220,  in  order  to  secure  the  adhesion  of  the 
churdi  to  his  son  Henry,  he  formally  confirmed  the  spiritual 
princes  in  thdr  usurpations;  deven  yeaia  later  st  Worms 
still  more  extensive  advantages  were  granted  to  the  princes, 
both  qnritual  and  secular,  and  these  formal  concessions  formed 
the  lawful  basis  of  the  independence  of  the  princely  class.  Such 
authority  as  the  emperor  reserved  for  himself  he  could  exercise 
but  feebly  from  a  distant  land  in  which  his  enerjpes  were  other- 
wise occupied.  His  immediate  successors  can  hardly  be  said  to 
have  exercised  any  authority  whatever;  and  they  lost  hold  of 
the  border  countries  which  had  hitherto  been  dependent  i^wn  or 
connected  with  Germany.  Thenceforth  Denmark  and  Poland 
Touleied  no  homage  to  the  German  crown,  and  Burgundy  was 
gradually  absorbed  by  France. 

The  country  was  not  now  divided  into  a  few  duchies  which, 
with  skillul  management,  might  still  in  times  emergency 
^ggggg  have  been  made  to  act  together.  The  age  of  the 
•/tt*  great  duchies  was  past.  As  we  have  seen,  Bavaria 
was  shorn  of  extensive  lands,  over  which  new  dukes 
were  placed,  and  the  duchy  of  Saxony  was  altogether 
broken  up.  Swabia  and  Franconia  ceased  to  have  dukes,  and 
Lorraine  gave  place  to  the  duchy  of  Brabant  and  other  smaller 
states.  Thus  there  were  archbishops,  bishops,  abbots,  dukes, 
ma^raves,  landgraves,  counts — ^forming  together  a  large  body — 
each  of  whom  claimed  to  have  no  superior  save  the  emperor, 
whose  authority  they  and  tfaeir  {undecessors  had  slowly  destroyed. 
All  immediate  nobks  were  not  prints;  but  even  petty  kmghts 
or  barons,  who  possessed  little  more  than  the  rude  towers  from 
which  they  descoided  upon  passing  travellers,  if  their  only 
lord  was  the  emperor,  recognized  no  law  save  their  own  will. 
Another  independent  element  of  the  state  was  composed  of  the 
imperial  cities.  So  long  as  the  emperor  really  reigned,  they 
enjoyed  only  such  liberties  as  they  could  wring  from  him,  or 
as  he  voluntarily  conferred.  But  when  the  sovereign's  power 
decayed,  the  imperial  cities  were  really  free  republics,  governing 
themselves  according  to  their  own  ideas  of  law  and  justice  (see 
Couuitne).  Besides  the  imperial  cities,  and  the  princes  and 
other  immediate  nobles,  there  were  the  mediate  nobles,  the 
men  who  held  land  in  fief  of  the  highest  classes  of  the  aristooacy, 
and  who,  in  virtue  of  this  feudid  relation,  looked  down  upon 
the  aUotfiat  proprietors  ot  freemoi,  and  upon  the  burghers. 
There  were  also  mediate  towns,  acknowledging  the  supremacy 
of  some  lord  other  than  the  sovereign.  Beneath  all  these,  forming 
the  mass  of  the  agricultural  popidation,  were  the  peasantry 
and  the  serfs,  the  latter  attached  to  the  land,  the  former  groimd 
down  by  heavy  taxes.  There  was  another  class,  large  and 
increasing  in  number,  which  was  drawn  from  various  sections  of 
aockty.  This  was  composed  of  men  who,  being  without  land, 
attadbed  themselves  to  the  emperor  or  to  some  powerful  noble; 
they  periormed  services,  gateraUy  of  a  mHitary  nature,  for  their 


lord,  and  were  called  Diautnumnen  (ministeriales).  They 
were  often  transformed  into  "  free  knights  "  by  the  grant  of 
a  fief,  and  the  class  ultimately  became  absorbed  in  that  of 
the  knights. 

The  period  from  the  death  of  Conrad  IV.  to  the  election  of 
Rudolph  of  Habsburg  in  1273  is  generally  called  the  Great 
Interregnimi,  and  it  was  used  by  the  princes  to  extend 
their  territories  and  to  increase  their  authority.  On  aitct^ 
several  occasions  it  had  seemed  as  if  the  German 
crown  would  become  hereditary,  but  it  had  been  kept  elective 
by  a  variety  of  causes,  among  them  being  the  jealousy  of  the 
Papacy  and  the  growing  strength  of  the  aristocracy.  In  theory 
the  electicm  of  each  king  needed  the  sanction  of  the  whole  of  the 
immediate  nobles,  but  in  practice  the  ri^t  to  choose  the  king 
had  passed  into  the  hands  of  a  unall  but  varying  number  of 
the  leading  princes.  During  the  X3th  century  several  attempts 
were  made  to  enumerate  these  princes,  and  at  the  contested 
election  of  1257  seven  of  them  took  part.  This  was  the  real 
beginning  of  the  electoral  college  whose  members  at  this  time 
were  the  archbishops  of  Mainz,  Cologne  and  Trier,  the  duke  of 
Saxony,  the  duke  of  Bavaria,  who  was  also  count  palatine  of  the 
Rhine,  the  margrave  of  Brandenburg  and  the  king  of  Bohemia. 
After  this  event  the  electors  became  a  distinct  element  in  the 
state.  They  were  impmtant  because  they  could  maintain  the 
impotence  erf  the  crown  to  check  disorda*  by  impodng  conditimu 
upon  candidates  for  the  throne,  and  by  taking  care  that  no 
prince  powerful  enough  to  be  dangerous  to  themselves  should 
be  elected  .to  this  position. 

Until  the  time  of  the  interregnum  the  territories  of  a  prince 
were  rarely  divided  among  his  descendants,  the  reason  being 
that,  although  the  private  fiefs  of  the  nobles  were  DtyMoBM 
hereditary,  their  offices — margrave,  count  and  the  like  of  tbo 
—were  in  theory  at  the  disposal  of  the  king.  There  was  priaettr 
now  a  tendency  to  set  this  principle  aside.  Otto  II., 
duke  of  Bavaria,  a  member  of  the  Wittelsbach  family,  had 
become  by  marriage  ruler  of  the  Rhenirii  Palatinate,  and  after 
his  death  these  extensive  lands  were  ruled  in  common  by  his 
two  sons;  but  in  1355  a  formal  division  took,  place  and  the 
powerful  family  of  Wittelsbach  was  divided  into  two  1>ranche8. 
About  the  same  time  the  small  duchy  of  Saxony  was  divided 
into  two  duchies,  those  of  Wittenberg  and  Lauenburg,  the  former 
to  the  south  and  the  latter  to  the  north  of  the  great  mark  of 
Brandenburg,  and  there  were  similar  divisions  in  the  less  import- 
ant states.  It  was  thus  practically  settled  that  the  offices  and 
territories,  as  well  as  the  private  fic^s,  of  the  princes  were  heredi- 
tary, to  be  disposed  of  by  them  at  their  pleasure.  This  being 
thoroughly  established  it  would  have  been  hard,  perhaps  im- 
possiUe,  .even  for  a  sovereign  of  the  greatest  i^nius,  to  reassert 
in  anything  like  its  full  extent  the  royal  authority.  The  process 
of  dinsion  and  subdivision  which  steadily  went  on  broke  up 
Germany  into  a  bewildering  multitude  of  principalities;  but  as 
a  rule  the  members  of  each  princely  house  held  together  against 
common  enemies,  and  ultimately  they  learned  to  arrange  by 
private  treaties  that  no  territory  should  pass  from  the  family 
while  a  single  representative  survived. 

The  consolidation  of  the  power  of  the  princes  was  contemporary 
with  the  rise  of  the  cities  into  new  importance.  Several  of 
them, ^)eciaUyMainz,WormsandSpires,hadreceived  f^gf^j^ 
valuable  rights  from  the  kings  and  other  lords;  they 
were  becoming  self-governing  and  to  some  extent  independent 
communities  and  an  In^Mrtant  and  gnniing  element  in  the 
state.  The  increase  of  trade  and  a  system  of  taxation  pro- 
vided the  governing  body  with  funds,  which  were  used  to  fortify 
the  city  and  in  other  ways  to  make  life  and  property  more  secure. 
The  destruction  of  imperial  authority  compeUed  them  to  organize 
their  resources,  so  as  to  be  at  alt  times  prepared  against  ambitious 
neighbours.  They  began  to  form  leagues  which  the  greatest 
princes  and  combinations  of  princes  could  not  afford  to  despise. 
Of  these  leagues  the  chief  at  this  time  was  the  Rhenish  Con- 
federation, which  has  been  already  mentioned.  Great  inqwttance 
was  also  ao]uircd  by  the  Hanseatic  League,  iriiich  had  originated 
during  the  interregnum  in  a  truty  of  alliance  between  Lttbeck 
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and  Hamburg.  It  ultimately  induded  more  than  eighty  cities 
and  became  one  of  the  greatest  commercial  powers  in  Europe 
(see  Hanseatic  League). 

A  political  system  which  allowed  the  princes  to  do  as  they 
pleased  was  very  much  to  their  liking,  and  if  they  had  followed 

thdr  own  impulse  it  is  possible  that  they  would  never 
^fl^^  have  placed  a  king  over  their  country.  But  the  pope 
jsiy        intervened.   He  found  from  his  troubles  in  Italy  and 

from  his  diminished  revenues  from  Gomany  that  it 
would  be  still  convenient  to  have  in  the  latter  country  a  sovereign 
who,  like  some  of  his  predecessors,  would  be  the  protector  of  the 
church.  Therefore,  after  the  death  of  Richard  of  Cornwall  in 
April  1372,  Pope  Gr^ory  X.,  ignoring  the  absent  Alphonso  of 
Castile,  told  the  electors  that  if  they  did  not  choose  a  king 
he  himsdf .  would  i^poiiit  oac  The  threat  was  effective.  In 
September  1373  the  decton  met  and  raised  to  the  throne  a 
Swabian  noble,  Rudolph,  count  of  Habsburg,  who  proved  to 
possess  more  energy  than  they  had  imagined  posable.  For  some 
time  before  this  event  the  most  powerful  prince  in  Germany 
had  been  Ottakar  II.,  king  of  Bohemia,  who  by  marriage  and 
conquest  had  obtained  large  territories  outside  his  native  king- 
dom, including  the  duchy  of  Austria  and  other  possessions  of  the 
extinct  family  of  Babenberg.  Having  himself  cherished  some 
hopes  of  receiving  the  German  crown  Ottakar  refused  to  do 
homage  to  the  new  sovereign;  after  a  time  war  broke  out 
between  them,  and  in  August  1278  in  a  battle  at  Diimkrut  on 
the  March  Ottakar  was  defeated  and  slain,  his  lands,  save 
Bohemia,  passing  into  the  possession  ni  the  victor.  Rudo^h 
had  been  able  to  his  whde  attention  to  this  entciprise  owing 
to  the  good  understanding  whidi  had  been  reached  between 
himself  and  the  pope,  to  whom  be  had  promised  to  allow  a  ine 
hand  in  Italy. 

Rudolph  has  often  been  called  the  restorer  of  the  German 
kingdom,  but  he  has  little  real  claim  to  this  honourable  title. 

He  marched  once  or  twice  against  law-breakers,  but 
in  all  the  German  duchies  there  were  frequoit  dis- 
turbances which  he  did  very  little  to  check.  In  his 
later  years  he  made  some  attempts  to  maintain  the  public  peace, 
and  he  distinguished  himself  by  the  vigour  with  which  he  ponisbed 
robber  barons  in  Thuringia;  he  also  won  back  some  of  the  crown 
lands  and  dues  which  had  been  stolen  during  the  interregnum. 
But  he  made  no  easential  change  in  the  condition  <d  Germany. 
Then  seaned  to  be  only  one  way  in  which  a  king  could  hope 
to  overcome  the  arrogance  of  the  princes,  and  that  was  to  en- 
courage the  towns  by  forming  with  them  a  close  and  enduring 
aDiance.  Rudolph,  however,  almost  invariably  favoured  the 
princes  and  not  the  towns.  The  latter  had  a  class  of  burgher 
called  PfahibUTgei',  men  who  lived  in  the  open  country  outside 
the  PfilMle,  or  palisades  of  the  town,  but  who  could  claim  the 
protection  of  the  municipal  authorities.  By  becoming  Pfahl- 
burger  men  were  able  of  escape  from  the  tyranny  of  the  large 
landholders,  and  conseqtiently  the  princea  strongly  opposed  the 
light  of  the  towns  to  receive  them.  Not  <»dy  did  the  king  take 
the  part  of  the  princes  in  this  important  struggle,  but  he  harassed 
the  towns  by  subjecting  them  to  severe  imposts,  a  proceeding 
which  led  to  several  risings.  About  this  time  the  princes  were 
gaining  influence  in  another  direction.  Their  assent  to  all  im- 
portant acts  of  state,  especially  to  grants  of  crown  property, 
was  now  regarded  as  necessary  and  was  conveyed  by  means  of 
Willebriefe;  henceforward  they  were  not  merely  the  advisers 
of  the  kii^,  they  were  rather  partners  with  him  in  the  business 
of  government. 

Rudolph  bad  all  the  sympathies  and  prejudices  of  the  noble 
duty  and  the  supreme  object  of  his  life  was  not  to  increase  the 

power  ci  the  state  but  to  add  to  the  greatness  of  his 
ffilLim  family,  a  policy  whidi  was  perhaps  justified  by 
ftai^.      the  condition  of  the  German  kingdom,  the  ruler  of 

which  had  practically  no  strength  save  that  which  he 
derived  from  his  hereditary  lands.  In  this  he  was  very  successful. 
Four  years  after  the  fall  of  Ottakar  he  obtained  from  the  princes 
a  tardy  and  rductant  assent  to  the  granting  of  Austria,  Styria 
and  CamioUL  to  his  own  sons,  Rudolph  and  Albert.  In  X2S6 


Carinthia  was  givoi  to  Meinbard,  count  of  Tirol,  on  condititm 
that  when  his  male  line  became  extinct  it  should  pass  to  tbe 
Habsburgs.  Thus  Rudolph  made  himself  memorable  as  the  real 
founder    tbe  bouse  of  Habsburg. 

It  was  in  vain  that  Rudo^  sought  to  obtain  the  succession 
to  the  crown  for  one  of  his  aom;  the  electors  would  not  take 
a  step  which  might  endanger  their  own  rights,  and  jt^^^^ 
nearly  a  year  after  the  king's  death  in  July  lagi  they  tUSmT 
chose  Adolph,  count  of  Nassau,  and  not  Rudolph's 
surviving  son  Albert,  as  their  sovereign.  Adolph,  an  insignificant 
prince,  having  been  obliged  to  reward  his  supporters  richly, 
wished  to  follow  tbe  lines  laid  down  by  his  predecessor  and  to 
secure  an  extensive  territory  for  his  family.  Meissen,  which  he 
claimed  as  a  vacant  fief  of  ihe  Empire,  and  Thuringia,  which  he 
bought  from  tbe  landgrave  Albert  II.,  seemed  to  offer  a  favourat^ 
fidd  for  this  undertaking,  and  he  vptsA  a  large  part  of  his  short 
reign  in  a  futile  attenq>t  to  cairy  out  his  i^an.  In  his  foreign 
policy  Adolph  allied  b^nsdf  with  £dwaid  L  iA  F^igland  against 
Philip  IV.  of  France,  but  after  dedaxing  war  on  France  in  August 
1394  he  did  nothing  to  assist  bis  ally.  At  home  be  tdieved  tbe 
cities  of  some  of  thdr  burdens  and  uphdd  them  in  the  quarrd 
about  the  FfahibUrger;  and  he  sought  to  isolate  Albert  of 
Habsburg,  who  was  treating  with  Philip  of  France,  But  many 
of  the  princes  were  disgusted  with  him  and,  led  by  Albert  of 
Habsburg,  Gerhard,  archbishop  of  Mainz,  and  Wenceslaus  II., 
king  of  Bohemia,  they  dedded  to  overthrow  him,  and  at  Mainz  in 
June  1298  he  was  declared  deposed.  He  resisted  the  sentence, 
but  Albert,  who  had  been  dusen  his  successor,  marched  against 
him,  and  in  July  1398,  at  GfiUheim  near  Worms,  Adolj^  was 
defoUed  and  killed. 

After  Adolph's  death  Albert  was  again  chosen  German  king, 
and  was  crowned  at  Aiz-la-Chapelle  in  August  1298.  Like  bis 
father  Rudolph,  the  new  king  made  it  the  principal  j^g^i 
object  of  his  reign  to  increase  the  power  of  his  house, 
but  he  failed  in  his  attempts  to  add  Bohemia  and  Thiiriogia 
to  the  hereditary  lands  of  the  Habsburgs,  and  he  was  equally 
unsuccessful  in  bis  endeavour  to  seize  the  countries  of  Holland 
and  Zealand  as  vacant  fiefs  of  the  Empire.  In  other  directions, 
however,  he  was  more  fortunate.  He  recovered  some  the  lost 
crown  lands  and  sought  to  abolish  new  and  unauthorized  toUs 
on  tbe  Rhine;  be  ououraged  tbe  towns  and  todc  meaaores 
to  r^ress  private  wars;  be  befriended  the  serfs  and  protected 
tbe  persecuted  Jews.  For  a  time  Albert  allied  himself  with 
Philip  IV.  of  France  against  Pope  Boniface  Vm.,  who  had 
refused  to  recognize  him  as  king,  but  in  1303  he  made  peace  with 
the  pope,  a  step  which  enabled  him  to  turn  his  attention  to 
Bohemia  and  Thuringia.  The  greatest  dajiger  which  he  had  to 
face  during  his  reign  came  from  a  league  which  was  formed 
against  him  in  1300  by  the  four  Rhenish  electors — the  three 
archbishops  and  tbe  count  palatine  of  tbe  Rhine — who  disUked 
his  f(»eign  poli^  and  resented  bis  action  witb  r^rd  to  the  tolls. 
Albtft,  however,  su^iorted  by  the  towns,  was  victorious;  and 
tbe  zewrfting  dectcns  soon  made  their  peace. 

After  Albert's  murder,  winch  toxAi  i^iace  in  May  1308,  Henry, 
count  of  Luxemburg,  a  brother  of  Baldwin  (1285-1354},  the 
powerful  archbishop  of  Trier,  became  king  as  Henj^  jitaiy  *B 
VII.  Although  fortunate  enough  to  obtain  for  his 
son  John  the  crown  of  Bohemia,  the  aggrandizement  of  his 
family  was  not  the  main  object  of  this  remarkable  soverdgn, 
the  last  German  king  of  the  old,  ambitious  type.  It  was  the 
memory  of  the  Empire  which  stirred  his  blood;  from  the  begin- 
ning of  his  reign  he  looked  forward  to  securing  the  Lombard  and 
the  imperial  crowns.  His  purpose  to  cross  the  Alps  at  the  head 
of  a  great  force  was  bailed  with  delist  by  the  Gbibellines,  whose 
aspirations  found  utterance  in  Dante's  noble  prose,  but  his  life 
ms  too  short  for  him  to  fulfil  the  bqpes  of  his  friends.  Having 
restored  tbe  Rhine  tdls  to  the  Rhenish  archbishops  and  made  his 
peace  with  the  Habsburgs,  Henry  went  to  Italy  in  tbe  autumn 
of  1310,  not,  however,  witii  a  large  army,  and  remained  in  the 
peninsula  until  his  death  in  August  1313.  As  in  former  times 
the  effect  of  the  connexion  of  Germany  with  Italy  was  altogether 
mischievous,  because  to  eq>edite  his  Italian  journey  tbe  king 
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had  added  to  the  great  privileges  <A  the  princes  and  had  repressed 
the  energies  of  the  towns. 

After  Henry's  death  the  electors,  again  fearing  lest  the  German 
crown  should  become  hereditary,  rdused  to  choose  the  late 
z,«ab  iha  ^"^s's  young  »n»  Jolui  of  Bohemia,  as  their  ruler, 
Bmratimm  althou^  the  cancUdature  of  this  prince  was  supported 
*na  by  the  powerful  archbishops  Baldwin  of  Trier  and 
Peter  of  Mainz.  They  failed,  in  fact,  toagree  upon  any 
one  candidate,  and  after  a  long  delay  there  was  a 
double  election  for  the  throne.  This  took  place  in  October  1314, 
when  the  larger  party  chose  Louis  IV.,  duke  of  Upper  Bavaria, 
while  the  smaller  party  gave  thdr  votes  to  Frederick  the  Fair, 
duke  of  Austria,  a  son  of  King  Albert  I.  Although  related  to  each 
other,  Louis  and  Frederick  had  come  to  blows  before  this  event; 
they  represented  two  rival  houses,  those  of  Wittelsbach  and 
Habsburg,  smd  the  election  only  served  to  feed  the  flame  <A  their 
antagonism.  A  second  time  war  broke  out  between  them. 
The  strug^e,  marked  by  numerous  raids,  si^es  and  skirmishes, 
lasted  for  nine  years,  being  practically  ended  by  Frederick's 
decisive  defeat  at  Mtihldorf  in  September  1523.  The  vanquished 
king  remained  in  captivity  imtil  1335,  when,  during  the  contest 
between  the  Empire  and  the  Papacy,  Louis  came  to  terms  with 
him.  Frederick  acknowledged  1^  rival,  and  later  the  suggestion 
was  put  forward  that  they  should  rule  Germany  jointly,  but  this 
arrangment  aroused  much  opposition  and  it  came  to  nothing. 
Frederick  returned  into  an  honourable  c^tivity  and  died  in 
January  X33a 

The  sucnss  of  Louis  in  his  war  with  Frederick  was  to  some 
extent  due  to  the  imperial  dties,  which  supported  him  from 
the  first.  Not  only  did  they  pay  hi^  taxes,  but  they 
mttbe  made  splendid  voluntary  contributions,  thus  enabling 
oi  the  sovereign  of  their  choice  to  continue  the  £ght. 
But  Louis  was  perhaps  still  more  indebted  for  his 
victory  to  the  memorable  conflict  between  the  Swiss  and  the 
Habsburgs,  the  defeat  of  Leopcdd  of  Austria  at  Morgarten  in 
13 1 5  striking  a  heavy  blow  at  his  position.  Thus  this  struggle 
for  freedom,  although  belonging  pr(^>erly  to  the  history  of 
Switzerland,  ezerdaed  much  influence  on  the  course  of  Gennan 
history. 

Had  Louis  beeai  wise  and  prudent,  it  would  have  been  fairly 
easy  for  him  to  attain  a  strong  position  after  his  victory  at 
Mfifaldtnrf.  But  he  threw  away  hia  advantages.  He 
offended  John  of  Bt^emia,  who  had  aided  lum  at 
MUhldorf,  thus  converting  a  useful  friend  into  a  for- 
midaUe  foe,  and  his  other  actions  were  hardly  more 
judicious.  John  was  probably  alarmed  at  the  increase  in  the 
power  of  the  German  king,  and  about  the  same  time  a  similar 
fear  had  begun  to  possess  Pope  John  XXII.  and  Charles  IV. 
of  France.  About  1323  Louis  had  secxired  the  mark  of  Branden- 
burg for  his  scm  Louis,  and  he  was  eager  to  aggrandize  his  family 
in  other  directions.  It  ires  just  at  the  time  whenhe  had  estranged 
John  of  B<^eniia.  that  the  pope  made  his  dedave  move.  Assert- 
ing that  the  German  crown  could  only  be  worn  by  one  who 
had  received  the  papal  approbation  be  called  upon  Louis  to  lay 
it  down;  the  answer  was  an  indignant  refusal,  and  in  1324  the 
king  was  declared  deposed  and  excommunicate.  ^Thus  the  ancient 
struggle  between  the  Papacy  and  the  Empire  was  renewed,  a 
struggle  in  which  the  pen,  widded  by  Marsiglio  of  Padua,  William 
of  Occam,  John  of  Jandun  and  others,  played  an  important  part, 
and  in  which  the  new  ideas  in  religion  and  politics  worked 
steadily  against  the  arrogant  papal  claim.  The  pope  and  bis 
French  ally,  Charles  IV.,  whom  it  was  proposed  to  seat  upon  the 
German  throiw,  had  completdy  misread  the  signs  of  the  times, 
and  thdr  schemes  met  wiUi  very  little  favour  in  Germany. 
No  longer  had  the  princes  as  in  former  years  any  reason  to  dread 
the  designs  of  an  ambitious  king;  the  destinies  of  the  kingdom 
were  in  their  own  bands  and  they  would  not  permit  them  to  be 
controlled  by  an  alien  power.  Such  was  the  attitude  of  most  of 
the  temporal  princes,  and  many  spiritual  princes  took  the  same 
view.  As  for  the  electors,  they  had  the  strongest  possible  motive 
for  renting  the  papal  claim,  because  if  this  were  once  admitted 
they  would  quickly  lose  thdr  growing  importance  in  the  state. 
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Lastly,  the  dtiea  which  had  etood  behind  the  Empire  in  the  most 
difficult  crises  of  its  contest  with  Rome  were  not  likdy  to  desert 
it  now. 

Thus  encouraged,  or  rather  driven  forward,  by  the  national 
sentiment  Louis  continued  to  assert  the  indepoidence  M  the 
crown  against  the  pope.  In  1337  he  marched  into 
Italy,  where  he  had  powerful  and  numerous  friends 
in  the  Ghibelline  party,  the  Visconti  family  and  others; 
in  January  1338  he  was  crowned  emperor  at  Rome,  and  after 
this  event  he  declared  Pope  John  deposed  and  raised  Peter  of 
Corvara  to  the  papal  choir  as  Nicholas  V.  The  coududing 
stages  of  this  expedition  were  not  favourable  to  the  new  emperor, 
but  his  humiliation  was  only  slight  and  it  did  not  appreciably 
affect  the  conditions  of  the  controversy. 

For  a  abort  time  after  the  emperor's  return  to  Germany  there 
was  peace.  But  this  was  soon  broken  by  a  dispute  over  the 
succession  to  the  duchy  of  Carinthia  and  the  county 
of  TixtAf  then  ruled  by  Henry  V.,  who  was  without  oSramv'- 
sons,  and  whose  daughter,  Margaret  Maultasch,  was 
married  to  John  Henry,  margrave  of  Moravia,  a  son  of  John  of 
Bohemia.  Upon  these  lands  the  three  great  families  in  Germany, 
those  of  Wittelsbach,  of  Habsbiurg  and  of  Luxemburg,  were 
already  casting  covetous  eyes;  Carinthia,  moreover,  was 
claimed  by  the  Habsburgs  in  virtue  of  an  arrangement  made  in 
1286.  Thus  a  struggle  between  the  Luxemburgs  and  the  Habs- 
burgs ^)peared  certain,  and  Louis,  anxious  to  secure  for  his 
house  a  share  <tf  the  spoil,  hesitated  for  a  time  between  these 
rivals.  In  1335  Duke  Heacy  died  and  the  emperor  adjudged 
his  lands  to  the  Habsburgs;  wars  bn^  out,  and  the  result  was 
that  John  Henry  secured  Tirol  while  the  other  contending 
family  added  Carinthia  to  its  Austrian  possessions. 

During  this  time  Louis  had  been  negotiating  continually 
with  Pope  John  and  with  his  successor  Benedict  XII.  to  r^ain 
the  favour  of  the  church,  and  so  to  secure  a  free  hand 
for  his  designs  in  Germany.  But  the  pope  was  not  '^J'f** 
equally  complaisant,  and  in  1337  the  emperor  allied  (jS^tera. 
himself  with  Edward  III.  of  England  against  Philip  VI. 
of  France,  whom  he  r^;arded  as  primarily  responsible  for  the 
unyielding  attitude  of  the  P^acy.  This  move  was  very  popular 
in  Germany,  and  the  papal  party  recdved  a  further  rebuff  in 
July  133S  when  the  electors  met  at  Reuse  and  declared  that  in. 
no  poedUe  manner  could  they  allow  any  control  over,  or 
Umitation  of,  their  dectoral  rights.  As  a  sequel  to  this  declara- 
tion the  diet,  meeting  at  Frankfort  a  month  later,  asserted  that 
the  imperial  power  proceeded  from  God  alone  and  that  the 
individual  chosen  by  a  majority  of  the  electors  to  occupy  this 
high  station  needed  no  conflrioation  from  the  pope,  or  from 
any  one  else,  to  make  his  election  valid.  Contrary  ojnnions 
they  denotmced  as  pesiifera  dogmata. 

But  in  spite  of  this  support  Louis  threw  away  his  advantages; 
he  abandoned  Edward  III.  in  1341,  although  this  step  did  not 
win  for  him,  as  he  dedred,  the  goodwill  of  the  pope,  f^^- 
and  he  was  socm  invcdved  in  a  more  serious  strui^    aaa  a* 
with  John  of  Bohemia  and  the  Luxemburgs.  With 


his  Bohemian  followers  John  Henry  had  made  himself 


very  unpopular  in  Tird,  where  his  wife  soon  counted  herself 
among  his  enemies,  and  in  1341  he  was  driven  from  the  land, 
while  Margaret  announced  her  intention  of  repudiating  him 
and  marrying  the  emperor's  son  Louis,  margrave  of  Brandenburg. 
The  emperor  himself  entered  heartily  into  this  scheme  for 
increasing  the  power  of  his  family;  he  declared  the  marriage 
with  John  Henry  void,  and  bestowed  upon  his  son  and  his  bride 
Margaret  not  only  Tirol,  but  also  Carinthia,  now  in  the  hands  ol 
the  Habsburgs.  Nothing  more  was  needed  to  unite  together 
all  the  emperor's  foes,  induding  Pope  Ckment  VI.,  who,  like  his 
predecessors,  had  rejected  the  advances  of  Louis;  but  in  1345, 
bdore  the  gathering  storm  broke,  the  emperor  took  possesdon 
of  the  counties  of  Holland,  Zealand  and  Friesland,  which  had 
been  left  without  a  ruler  by  the  death  of  his  brother-in-law. 
Count  William  IV.  By  this  time  John  of  Bohemia  and  his 
allies  had  completed  their  plans.  In  July  1346  five  of  the  electors' 
met,  and,  having  dedared  Louis  d^med,  they  raued  John's 
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son  Charles,  margrave  of  Moravia,  to  the  German  throne.  For 
a  time  no  serious  steps  were  taken  against  Louis,  but  after  King 
John  had  met  his  death  at  Cr^  Charles,  who  succeeded  him  as 
king  of  Bohemia,  began  to  make  vigorous  pr^arations  for  war, 
and  (mly  the  sudden  death  of  the  emperor  (October  1347)  saved 
Germany  from  civil  strife. 

Notwithstanding  the  defects  of  Louis's  personal  character  his 
reign  is  one  of  the  most  important  in  German  history.  The 

claim  of  the  Papacy  to  political  supremacy  received 
^mimOe  in  his  time  its  death-blow,  and  the  popes  themselves 
f '"ST"'    sowed  the  seeds  of  the  alienation  from  Rome  which 

was  effected  at  the  Reformation.  With  regard  to  the 
public  peace  Louis  persistently  followed  the  lines  laid  down 
by  Albert  I.  He  encouraged  the  princes  to  form  alliances  for 
its  maintenance,  and  at  the  time  of  his  death  such  alliances 
existed  in  all  parts  of  the  country.  To  the  cities  he  usually 
showed  himself  a  faithful  friend.  In  many  of  them  there  had 
been  for  more  than  a  century  a  strug^  between  the  old  patrician 
families  and  the  democratic  (^Ids.  Loub  could  not  always 
follow  his  own  impulses,  but  whenever  he  could  he  associated 
himself  with  the  latter  party.  Thus  in  bis  day  the  government 
of  the  imperial  aties  became  more  democratic  and  industry 
and  trade  flourished  as  they  had  never  before  done.  The  steady 
dislike  of  the  princes  was  the  best  proof  of  the  importance  of 
the  cities,  lliey  contained  elements  capable  of  enormous 
development;  and  had  a  great  king  arisen  he  might  even  yet, 
by  thdr  means,  have  secured  for  Germany  a  truly  national  life. 

In  January  1349  the  friends  of  the  late  emperor  elected  Gtinther, 
count  of  Schwarzburg,  as  their  king,  but  before  this  occurrence 
ctMfha  Chariesof  Moravia,  by  aliberal  useof  pfts  and  promises, 
IV.  had  won  over  many  of  his  enemies,  prominent  among 

whom  were  the  cities.  In  a  few  months  Glinther 
^'''*  himself  abandoned  the  struggle,  dying  shortly  after- 
wards, and  about  the  same  time  his  victorious  rival  was  recog- 
nized by  Louis  of  Brandenburg,  the  head  of  the  Wittelsbach 
family.  As  king  of  Bohemia  Charles  was  an  enlightened  and 
capable  ruler,  but  he  was  indifferent  towards  Germany,  although 
this  country  never  stood  in  mtne  urgent  need  of  a  strong  and 
beneficent  sovereign.  In  the  early  srears  of  the  reign  the  people, 
especially  in  the  south  and  west^  attadced  and  plundered  the 
Jews;  and  the  consequent  diswder  was  greatfy  bicceased  by  the 
ravages  of  the  Black  Death  and  by  the  (ffactices  and  preaching 
of  the  Flagellants,  both  events  serving  to  spur  the  maddened 
populace  to  renewed  outrages  on  the  Jews.  In  dealing  with  this 
outburst  of  fanaticism  many  of  the  princes,  both  spiritual  and 
secular,  displayed  vigour  and  humanity,  but  Charles  saw  only 
in  the  sufferings  of  this  people  an  excuse  for  robbing  them  of  their 
wealth. 

Charles's  most  famous  achievement  was  the  issue  of  the 
Golden  Bull  (q.v.).  Although  the  principle  of  election  had 
long  been  admitted  and  practised  with  regard  to  the 
German  crown,  yet  it  wassurroundedbymanypractical 
difficulties.  For  instance,  if  the  territory  belonging 
to  an  electoral  family  were  divided,  as  was  often  the 
case,  it  had  never  been  settled  whether  all  the  ruling  princes 
were  to  vote,  or,  if  one  only  were  entitled  to  this  privilege,  by 
what  principle  the  choice  was  to  be  made.  Over  these  and  other 
similar  points  many  disputes  had  arisen,  and,  having  been 
crowned  emperor  at  Rome  in  April  1355,  Charles  decided  to  set 
these  doubts  at  rest.  The  Golden  Bull,  promulgated  in  January 
1356  and  again  after  some  tedious  negotiations  in  December 
of  the  same  year,  fixed  the  niimber  of  electors  at  seven,  Saxe- 
Wittenberg  and  not  Saxe-Lauenburg  obtaining  the  Saxon  vote, 
and  t)ie  vote  of  the  Wittelsbachs  being  given  to  the  ruler  of  the 
Rhenish  Palatinate  and  not  to  the  duke  of  Bavaria.  The  votes 
ot  a  majority  of  the  electors  were  held  to  make  an  election  valid. 
In  order  that  there  might  be  no  possibility  of  dispute  between 
the  princes  of  a  single  house,  the  countries  ruled  by  the  four 
secular  electors — Bohemia,  the  Rhenish  Palatinate,  Saxony 
and  Brandenburg — were  declared  to  be  indivisible  and  to  be 
heritable  only  by  the  accepted  rules  of  primogeniture.  The 
electors  were  granted  full  sovereign  rights  over  their  lands, 


Oomm 


and  their  subjects  were  allowed  to  i^peal  to  the  royal  or  the 
imperial  tribunals  only  in  case  they  could  not  obtain  justice  else- 
where. A  blow  was  struck  at  the  cities,  which  wen  forbidden 
to  form  leagues  or  to  receive  PftMbUrg^. 

If  the  Golden  Bull  be  euepted,  the  true  interest  of  this  xeign 
is  in  the  movements  beyond  the  range  of  the  emperor's  influence. 
It  is  significant  that  at  this  time  the  Pemgmckte,  or 
Fehmic  Courts  iq.v.),  vastly  extended  the  sphere  of  cmmtL. 
their  activities,  and  that  in  the  absents  oi  a  strong 
central  authority  they  were  respected  as  a  check  upon  the  lawless- 
ness of  the  princes.  The  cities,  notwithstanding  every  kind  of 
discouragement,  formed  new  associations  for  mutual  defence 
or  strengthened  those  which  already  existed.  The  Hanseatic 
League  carried  on  war  with  Valdemai  V.,  king  of  Denmark,  and 
his  ally,  the  king  of  Norway,  seventy-seven  towns  declaring 
war  on  these  monarcha  in  1367,  and  onerged  victorious  frun 
the  stnig^e,  while  its  commerce  extended  to  nearly  all  parts 
of  the  known  world.  In  1376  some  Swabian  towns  i<»med 
a  league  which,  in  spite  of  the  imperial  prohibition,  so(m  became 
powerful  in  south-west  Germany  and  defeated  the  forces  the 
coimt  of  Wtlrttemberg  at  Reutlingen  in  May  1377.  The  emperor, 
meanwhile,  was  occupied  in  numerous  intrigues  to  strengthen 
his  personiU  position  and  to  increase  the  power  of  his  house. 
In  these  he  was  very  fortimate,  managing  far  more  than  his 
predecessors  to  avoid  conflicts  with  the  Papacy  and  the  princes. 
The  result  was  that  when  he  died  in  November  1378  he  wore  the 
crowns  of  the  Empire,  of  Germany,  of  Bohemia,  tA  Lon^Mtrdy 
and  of  Burgundy;  he  had  added  Lower  Lnsatia  and  parts  of 
Silesia  to  Bohemia;  he  had  secured  tlw  marie  of  Brandei^nirg 
for  his  son  Wenceslaus  in  1373;  and  he  had  bon^  part  of  the 
Upi)er  Palatinate  and  territories  in  all  parts  of  Germany. 

After  the  death  of  Charles,  his  son  Wenceslaus,  who  had  been 
crowned  German  king  in  July  1376,  was  recognized  by  the 
princes  as  their  ruler,  but  the  new  sovereign  was 
careless  and  indolent  and  in  a  few  years  he  left  Germany 
to  look  after  itself.  Durii^  his  reign  the  strug^ 
between  the  princes  and  the  cities  reached  its  climax.  Following 
the  example  set  by  the  electors  at  Rense  both  parties  formed 
associations  for  protection,  prominent  among  these  being  the 
Swabian  League  on  the  one  side  and  the  League  of  the  lion 
{LOwetibmidji^  on  the  other.  The  result  was  tbi^  the  central 
authority  was  almost  entirely  <Usregarded.  Wenceslans  favoured 
first  one  of  the  antagonists  and  then  the  other,  but  although 
he  showed  some  desire  to  put  an  end  to  the  increasing  amount 
of  disorder  he  was  unable,  or  unwilling,  to  take  a  strong  and 
definite  line  of  action.  The  cities  entered  upon  the  a[^r6ach> 
ing  contest  at  a  considerable  disadvantage.  Often  they  wa« 
separated  one  from  the  other  by  large  stretches  of  territtny 
under  the  nile  of  a  hostile  prince  and  their  trade  was  peculiarly 
liable  to  attack  by  an  adventurous  body  of  kni|^ts.  The 
dtizois,  who  were  called  upon  to  fight  their  battles,  were  umaUy 
unable  to  contend  successfully  with  men  whose  whf^  lives 
had  been  passed  in  warfare;  the  isolation  <rf  the  cities  was  not 
favourable  to  the  creation  or  mobiliEatian  of  an  active  and 
homogeneous  force;  and,  moreovo-,  at  this  time  many  of  them 
were  disturbed  by  internal  troubles.  Howew,  they  minimiged 
this  handicap  by  joining  league  to  league;  in  1381  the  Swabian 
and  the  Rhenish  ciries  formed  an  alliance  for  three  years,  while 
the  Swabian  League  obtained  promises  of  help  from  the  Swiss. 

The  Swiss  opened  the  fight.   Attacked  by  the  Habsburgs 
they  defeated  and  kiUed  Duke  Leopold  of  Austria  at  Sempach 
in  July  1386  and  gained  another  victory  at  Niif els  two 
years  later;  but  their  aUies,  the  Swabian  dties,  ^Ste-te 
were  not  equally  prompt  or  eqoalfy  fortunate.  The  oumm^. 
decisive  year  was  1388,  when  the  strife  became  general 
all  over  south-west  Germany.  In  August  1388  the  princes, 
imder  Count  Eberfaard  of  WQrttemberg,  completely  defeated 
their  foes  at  DiSffingen,  while  in  the  following  November  Rupert 
II.,  elector  palatine  of  the  Rhine,  was  equally  successful  in 
his  attack  on  the  forces  of  the  Rhenish  dties  near  Worms. 

^So  called  from  the  badge  worn  by  the  knights  {L9wenfiU»r) 
who  composed  it. 


Digitized  by 


Google 


HISTORY] 


GERMANY 


849 


Exhaustion  soon  compelled  Che  combaUnU  to  come  to  terms,  and 

greatly  to  the  disadvantage  of  the  dtles  peace  was  made  in  1389. 
The  main  result  of  this  struggle  was  everywhere  to  strengthen 
the  power  of  the  princes  and  to  incite  them  to  fresh  acts  of 
aggression.  During  the  same  time  the  Hanse  towns  were  passing 
through  a  period  of  difficulty.  They  were  disturbed  by  democratic 
movements  in  many  of  the  cities  and  they  were  threatened  by 
the  changing  politics  of  the  three  northern  kingdoms,  Norway, 
Swedra  and  Denmark,  and  by  their  union  in  1397;  tbeir  trading 
successes  had  raised  up  powerful  enemies  and  had  embroQed 
them  with  England  and  with  Flanders,  and  the  Teutonic  Order 
and  neighbouring  princes  were  not  slow  to  take  advantage  of 
their  otiber  difficulties. 

Towards  the  don  oi  the  century  the  discontent  f dt  at  the 
incompetent  and  absent  German  king  took  a  dedded  form. 

The  movement  was  led  by  the  four  Rhenish  electors, 
and  after  some  prehminary  proceedings  these  princes 
met  in  August  1400;  having  dedared  Wenceslaus 
dethroned  they  chose  one  of  their  number,  the  elector 
palatine  Rupert  III.,  in  his  stead,  and  the  deposed  monarch 
accepted  the  sentence  almost  without  demur.  Rupert  was  an 
excellent  elector,  and  under  more  favourabledrcumstances  would 
have  made  a  good  king,  but  so  serious  were  the  jealousies  and 
diviaums  in  the  kingdtHn  that  be  found  little  8c<^  for  his  energira 
outside  the  Palatinate.  In  q>ite  of  the  peace  of  1389  the  dties 
had  again  begun  to  form  leagues  ior  peace;  but,  having  secured 
a  certain  amount  of  recognition  in  the  south  and  west  of  Germany, 
the  new  king  turned  aside  from  the  pressing  problems  of  govern- 
ment and  in  1401  made  a  futile  attempt  to  reach  Rome,  an 
enterprise  which  covered  him  with  ridicule.  After  his  return  to 
Germany  he  had  to  face  the  hostility  of  many  of  the  princes, 
and  this  contest,  together  with  vain  attempts  to  restore  order, 
occupied  him  until  his  death  in  May  1410. 

After's  Rupert's  death  two  cousins,  Jobst,  margrave  of 
Moravia,  and  Sigismund,  king  of  Hungary,  were  in  the  autumn 
of  1410  both  chosen  to  fill  the  vacant  throne  by  oi^ms- 
f*^^!^  ing  parties;  and  the  position  was  further  com^dlcated 
t^!^  by  Uie  fact  that  the  deposed  king,  Wenceslaus,  was 
still  alive.  Jobst,  however,  died  in  January  1411, 
and  in  the  succeeding  July  Sigismund,  having  come  to  terms 
with  Wenceslaus,  was  again  dected  king  and  was  generally 
recognized.  The  commanding  questions  of  this  reign  were 
ecclesiastical.  It  was  the  age  of  the  great  schism,  three  popes 
daiming  the  allegiance  of  Christendom,  and  of  the  councils  of 
Constance  and  of  Basel;  in  aU  ranks  of  the  Church  there  was  an 
urgent  cry  for  reform.  Unfortunatdy  the  council  of  Constance, 
which  met  mainly  through  the  efforts  of  Sigismund  in  1414, 
marred  its  labours  by  the  judicial  murders  M  John  Huss  and 
of  Jerome  of  Prague.  This  act  greatly  incensed  the  Bohemians, 
who  broke  into  revtdt  in  1419,  and  a  new  and  fiercer  outbmrst 
occurred  in  1430  when  Sigismund,  who  had  succeeded  his  brother 
Wenttslaus  as  king  of  Bohemia  in  the  preceding  August,  an- 
nounced his  intention  of  crushing  the  Hussites.  Led  by  their 
famous  general,  John  2i2ka,  the  Bohemians  won  several  battles 
and  spread  havoc  and  terror  through  the  neighbouring  German 
lands.  During  the  progress  of  this  revolt  Germany  was  so 
divided  and  her  king  was  so  poor  that  it  was  impossible  to  collect 
an  army  of  sufficient  strength  to  crush  the  malcontents.  At 
the  diet  of  Nuremberg  in  1432  and  at  that  of  Frankfort  in  1437 
Sigismund  endeavoured  to  raise  men  and  money  by  means  of 
contributions  from  the  estates,  but  the  plan  failed  owing  to 
mutual  jealousies  and  especially  to  the  resistance  of  the  dties. 
He  secured  some  help  from  Frederick  of  Brandenburg,  from 
Albert  of  Austria,  afterwuds  the  German  king  Albert  II.,  and 
from  Frederick  of  Meissen,  to  whom  he  granted  the  doctoral 
duchy  of  Saxe- Wittenberg;  but  it  was  only  when  the  Hussites 
were  split  into  two  factions,  and  when  2iika  was  dead,  that 
Germany  was  in  any  way  relieved  from  a  crushing  and  intolerable 
burden. 

The  continual  poverty  which  hindered  the  successful  prosecu- 
tion of  the  war  against  the  Hussites,  and  which  at  times  placed 
Sigismund  in  the  tmdignified  position  of  having  to  force  himself 


as  an  luwelceme  guest  up(m  princes  and  dtiet,'hftd,  however, 
one  good  result.   In  1415  he  granted,  or  rather  scdd,  the  marie 
of  Brandenburg  to  his  friend  Frederick  of  Hohen-^.^^ 
zollem,  biirgrave  of  Nuremberg,  this  land  thus  passing  burg  mm4 
into  the  hands  of  the  family  under  whom  it  was  des- 
tined  to  devdop  into  the  kingdom  of  Prussia.  During 
this  reign  the  princes,  especially  the  electors,  continued  their 
endeavours  to  gain  a  greatersfaareinthegovemm^t  of  Germany, 
and  to  some  eirtent  they  succeeded.   Sigismund,  on  his  part, 
tried  to  enfon»  peace  upon  the  country  \]y  forming  leagues  of 
the  dties,  but  to  no  purpose;  in  fact  all  his  plajis  for  reform 
came  to  nothing. 

Sil^smund,  who  died  in  December  1437,  was  succeeded  on 
the  German  throne  and  also  in  Hungary  and  Bohonia  by  his 
son-in-law  Albert  of  Austria,  and  from  this  time,  ^u-^w 
although  remaining  in  theory  dective,  the  German 
crown  was  always  conferred  upon  a  member  of  the  house 
of  Habsbur^  \mtil  the  extinction  of  the  male  line  of  this 
family  in  1740.  The  reign  of  Albert  II.  was  too  short  to  enable 
him  to  do  more  than  indicate  his  good  intentions;  he  acted  in 
general  with  the  electors  in  observing  a  neutral  attitude  with 
regard  to  the  dilute  between  the  coimdl  of  Basd  and  Pope 
Eugenius  IV.,  and  he  put  forward  a  scheme  to  improve  the 
administration  of  justice.  He  died  in  October  1439',  and  was 
swxeeded  by  his  kinsman  Fredeiick,  duke  of  Styria,  who 
became  German  king  aa  Frederick  IV.  and,  afta  his  ommation 
at  Rome  in  1453,  emperor  as  Frederick  III. 

The  first  concern  of  the  new  king  was  with  the  papal  schism. 
The  council  of  Basel  was  still  sitting,  and  had  dected  an  anti-pope, 
Felix  v.,  in  opposition  to  Eugenius  IV.,  while  the  PnOmrUA 
dectors,  adhering  to  thdr  neutral  attitude,  sought  in.mm4 
to  bring  Frederick  into  line  with  them  on  this  question.  ^ 
Some  years  were  occupied  in  negotiations,  but  the 
king  soon  showed  himself  anxious  to  come  to  terms  with  Eugenius, 
and  about  1446  the  dectors  ceased  to  act  together.  At  length 
peace  waa  made.  Hie  consent  of  several  of  the  dectms  having 
been  purchased  by  amcoBiQns,  F^edezi^  signed  with  Fope 
NidK^  v.,  the  successor  of  Eugenius,  in  February  1448  the 
concordat  Vienna,  an  urangement  which  bound  the  German 
Church  afresh  to  Rome  and  perpetuated  the  very  evils  from 
which  earnest  churchmen  had  been  seeking  d^verance.  Thus 
Germany  lost  the  opportunity  of  reforming  the  Church  from 
within,  and  the  upheaval  (A  the  i6th  century  was  rendered 
inevitable. 

Frederick's  reign  is  one  of  great  importance  in  the  history  of 
Austria  and  of  the  house  of  Habsburg,  but  under  him  the  fortunes 
of  Germany  sank  to  the  lowest  possible  point.  Without 
any  interference  from  the  cratral  authority  wars  were  ^Sta^ 
waged  in  every  part  of  the  country,  and  di^tes  of  rn^KiiA. 
every  kind  were  referred  to  the  decbkm  of  the  swwd* 
The  old  enmity  between  the  dties  and  the  ininces  biased  out 
afresh;  grievances  of  every  kind  were  brought  forward  and 
many  struggles  were  the  result.  Perhaps  the  most  famous  of 
these  was  one  between  a  confederation  of  Franco nian  and 
Swabian  dties  under  the  leadership  of  Ntu-emberg  on  the  one 
side,  and  Albert  Achilles,  afterwards  doctor  of  Brandenburg, 
and  a  number  of  princes  on  the  other.  The  war  was  carried  on 
with  great  barbarity  for  about  four  years  (1449-1453),  and 
was  in  every  respect  a  ottical  one.  If  the  dties  had  gained  the 
day  they  n^ght  still  have  aimed  at  balancing  the  power  of  the 
princes,  but  owing  partly  to  their  imperiect  union,  partly  to 
the  necessity  of  fighting  with  hired  troops,  they  did  not  gain  any 
serious  advantage.  On  the  whole,  indeed,  in  sfnte  of  temporary 
successes,  they  deddedly  lost  groimd,  and  on  the  conclusion 
of  peace  there  was  no  doubt  that  the  balance  of  power  in  the  state 
inclined  to  the  princes.  Frederick  meanwhile  was  involved  in 
wars  with  the  Swiss,  with  his  brother  Albert  and  his  Austrian 
subjects,  and  later  with  the  Hungarians.  He  had  no  influence 
in  Italy;  in  Burgundy  he  could  neither  stop  Duke  Philip  the 
Good  from  adding  Luxemburg  to  his  possessions,  nor  check  the 
towering  ambition  of  Charles  the  Bold;  while  after  the  death  of 
Charles  in  1477  he  was  equally  unable  to  prevent  the  king  of 
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France  from  seizing  a  large  part  of  his  lands.  Tom  by  dissensions 
the  Teutonic  Order  was  unsuccessful  in  checking  the  encroach- 
ments of  the  Poles,  and  in  1466  the  land  which  it  had  won  in  the 
north-east  of  Germany  passed  under  the  suzerainty  of  Poland, 
care  being  taken  to  root  out  all  traces  of  German  Influence  therein. 
Another  loss  took  place  in  X460,  whea  Schleswig  and  Holstein 
were  united  with  DetimaiiL  In  Germany  itsdf  the  king  made 
scarcely  any  pretence  of  exercising  the  supreme  authority; 
for  nearly  thirty  years  he  never  attended  the  imperial  diet,  and 
the  suggestions  which  were  made  for  his  deposition  failed  only 
because  the  electors  could  not  agree  upon  a  successor.  In  hb 
later  years  he  became  more  of  a  recluse  than  ever,  and  even 
before  February  i486,  when  his  son  Maximilian  was  chosen 
German  king,  he  had  practically  ceased  to  take  any  part  in  the 
business  of  the  Empire,  although  he  survived  until  August  1493- 
During  the  reign  of  Frederick  the  electors  and  the  greater 
princes  continued  the  process  of  consolidating  and  incre^ing 

their  power.  Lands  under  their  rule,  which  were 
"JJJ*"*"  technically  imperial  fiefs,  were  divided  and  devised 
jiteMb     by  them  at  will  like  other  forms  of  private  pr<^rty; 

they  had  nearly  all  the  rights  of  a  sovereign  with 
regard  to  levying  tolls,  coining  money,  administering  justice 
and  granting  privileges  to  towns;  they  were  assisted  in  the  work 
of  government  by  a  privy  council,  while  their  courts  with  their 
numerous  officials  began  to  resemble  that  of  the  king  or  emperor. 
They  did  not,  however,  have  everything  their  own  way.  During 
this  century  their  power  was  limited  by  the  formation  of  diets  in 
many  of  the  principalities.  These  bodies  were  composed  of  the 
mediate  prelates,  the  mediate  nobles  and  representatives  of  the 
mediate  dties.  They  were  not  stimmoned  because  the  princes 
desired  their  aid,  but  because  arms  could  only  be  obtained  from 
the  nobles  and  money  from  the  dties,  at  least  on  an  adequate 
scale.  Once  having  been  formed  these  local  diets  soon  extended 
tbeh:  functions.  They  claimed  the  right  sanctioning  taxation ; 
they  made  their  voice  heard  about  the  expenditure  of  public 
money;  they  insisted,  although  perhaps  not  very  effectually, 
on  justice  being  administered.  Such  institutions  as  these  were 
dearly  of  the  highest  importance,  and  for  two  centuries  they  did 
something  to  atone  for  the  lack  of  a  genuine  monarchy. 

During  this  reign  the  conditions  of  warfare  began  to  change. 
The  discovery  of  gunpowder  made  small  bodies  of  men, 

adequately  armed,  more  than  a  match  for  great  forces 

equippoi  in  medieval  fashion.  Hence  the  custom  of 
Am.        hiring  mercenary  troops  was  introduced,  and  a  prince 

could  never  be  certain,  however  numerous  his  vassals 
might  be,  that  the  advantage  would  not  rest  with  his  oi^nent. 
This  fact,  added  to  the  influence  of  the  local  diets,  made  even 
the  princes  weary  of  war,  and  a  universal  and  continuous  demand 
arose  for  some  reform  of  the  machinery  of  government.  Partly 
at  the  instance  of  the  emperor  a  great  Swabian  confederation 
was  formed  in  1488.  This  consisted  of  both  princes  and  cities 
and  was  intended  to  enforce  the  public  peace  in  the  south- 
western parts  of  Germany.  Its  effects  were  excellent;  but 
obviously  no  partial  remedy  was  sufficient.  It  was  essential 
that  there  should  be  some  great  reform  which  would  affect  every 
part  of  the  kingdom,  and  for  the  present  this  was  not  to  be  secured. 

Muimilian  came  to  the  throne  in  i486  with  exceptionid  advan- 
tages.  He  was  heir  to  the  extensive  Austrian  lands,  and  as  the 

widowed  husband  of  Charles  the  Bold's  daughter 
aSank     Mary  he  administered  the  Netherlands.  Although 

he  soon  gave  up  these  provinces  to  his  son  Philip,  the 
fact  that  they  were  in  the  possession  of  his  family  added  to  his 
influence,  and  this  was  further  increased  when  Philip  married 
Joanna,  the  heiress  of  the  Spanish  kingdoms.  From  Maximilian's 
accession  the  Empire  exerdsed  in  the  affairs  of  Europe  an 
authority  which  had  not  belonged  to  it  for  centuries.  The  reason 
for  this  was  not  that  the  Empire  was  stronger,  but  that  its 
crown  was  worn  by  a  succession  of  princ»  who  were  great 
sovereigns  in  their  own  right. 

Having  in  1490  driven  the  Hungarians  from  Vienna  and 
recovered  his  hereditary  lands,  and  having  ordered  the  afiairs 
of  the  Netherlands,  Maximilian  turned  his  attention  to  Italy, 


whither  he  w&s  drawn  owing  to  the  invasion  of  that  country  by 
Charles  VIII.  of  France  in  1494.  But  before  he  could  take  any 
steps  to  check  the  progress  of  Charles  pecuniary  neces-  n^Anu 
sities  compelled  him  to  meet  the  diet.  At  this  time  the 
German,  or  imperial,  diet  consisted  of  three  colleges,  f^^^'^ 
one  of  the  electors,  another  of  the  princes,  both  spiritual 
and  secular,  and  a  third  of  representatives  of  the  free  dties, 
who  had,  however,  only  just  gained  the  right  to  ^t  beside  the 
other  two  estates.  The  diet  was  an  extremely  dumsy  instrument 
of  government,  and  it  was  perh^  never  more  discredited  or 
more  impotent  than  when  it  met  Maximilian  at  Worms  in  March 
1495.  But  in  spite  of  repeated  rebuffs  the  party  of  reform  was 
valorous  and  undaunted;  its  members  knew  that  their  case  was 
overwhelmingly  strong.  Although  disappointed  in  the  hope 
which  they  had  nourished  imtil  about  1490  that  Maximilian 
himself  would  lead  them,  they  had  foimd  a  capable  head  in 
Bertold,  elector  of  Mainz.  The  king  lost  no  time  in  acquainting 
the  diet  with  his  demands.  He  w^ed  for  men  and  money  to 
encounter  the  French  in  Italy  and  to  resist  the  Turks.  Bertold 
retorted  that  redress  of  grievances  must  precede  supfdy,  and 
Maximilian  and  the  princes  were  soon  discussing  the  proposals 
put  forward  by  the  sagacious  elector.  ^  first  suggestion  that 
a  coundl  nominated  by  the  estates  should  be  set  up  with  the 
power  of  vetoing  the  acts  of  the  king  was  abandoned  because 
of  the  strenuous  opposition  of  Maximilian;  but  Bertold  was 
successful  in  getting  the  diet  to  prodaim  an  eternal  Landfriede, 
that  is,  to  forbid  private  war  without  any  limitation  of  time, 
and  it  was  agreed  that  the  diet  should  meet  annually  to  advise 
the  king  on  matters  of  moment.  The  idea  of  a  coundl,  however, 
was  not  given  up  although  it  took  a  different  form.  An  imperial 
court  of  justice,  the  Reichskammergcricht,  was  established; 
this  consisted  of  sixteen  members  nominated  by  the  estates  and 
a  president  appointed  by  the  king.  Its  duties  were  to  judge 
between  princes  of  the  Empire  and  to  act  as  the  supreme  court 
of  appeal  in  cases  where  humbler  persons  were  concerned. 
Partly  to  provide  for  the  expenses  of  tWs  court,  partly  to  furnish 
Maximilian  with  the  promised  monetary  aid,  a  tax  called  the 
common  penny  was  instituted,  this  impost  taking  the  form  both 
of  a  property  tax  and  of  a  poll  tax.  Such 'in  outline  were  the 
reforms  effected  by  the  important  diet  of  Worms. 

The  practical  difficulties  of  the  reformers,  however,  were 
only  just  beginning.  Although  Maximilian  took  some  interest 
in  the  collection  of  the  common  penny  it  was  difficult,  mm. 
and  from  some  classes  impossible,  to  obtain  payment  cvJUw  wrf 
of  this  tax,  and  the  king  was  persistently  hostile  to 
the  imperii  court  of  justice,  his  hostility  and  the  want 
of  mon^  being  indeed  successful  in  preventing  that  institution 
for  a  time  from  doing  any  real  service  to  Germany.  In  1497 
be  set  up  a  new  Aulic  council  or  Hofrat,  the  members  of  which 
were  chosen  by  himself,  and  to  this  body  he  gave  authority  to 
deal  with  all  the  business  of  the  Empire.  Thus  he  undermined 
the  foundations  of  the  Keichskatnmergertchi  and  stole  a  march 
upon  Bertold  and  his  friends.  A  series  of  diets  between  1495 
and  1499  produced  only  mutual  recriminations,  and  then 
MaximiUan  met  with  a  serious  rebuff.  The  Swiss  refused  to 
pay  the  common  peimy  and  to  submit  to  the  jurisdiction  of  the 
imperial  court  oi  justice.  Consequently,  in  1499,  Maximilian 
sent  such  troops  as  he  could  collect  against  them,  but  his  forces 
were  beaten,  and  by  the  peace  of  Basel  he  was  forced  to  concede 
all  the  demands  made  by  the  Swiss,  who  became  virtually 
independent  of  the  Empire.  Heartened  by  this  drcumstance 
Bertold  and  his  followers  returned  to  the  attack  when  the  diet 
met  at  Augsburg  in  1500.  The  common  penny  as  a  means  of 
taxation  fell  into  the  background,  and  in  its  place  a  scheme 
was  accepted  which  it  was  thought  would  provide  the  king  with 
an  army  of  about  30,000  men.  But  more  important  perhaps 
was  the  administrative  coundl,  or  RHchsregiment,  which  was 
established  by  the  diet  at  this  time.  A  revival  of  the  idea  put 
forward  by  the  elector  of  Mainz  at  Worms  in  i495i  this  council 
was  to  consist  of  twenty  members  appointed  by  the  electors 
and  other  princes  and  by  representatives  of  the  cities,  with  a 
president  named  by  the  king.   Its  work  was  practically  that  of 
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governing  Gennany,  and  it  was  the  most  considerable  encroach- 
ment which  had  yet  been  made  on  the  power  of  the  king.  It 
is  not  smprising  therefore  that  Maximilian  hated  the  new  body, 
to  the  establishment  of  which  he  had  only  consented  under 
great  pressure. 

In  1500  the  Reichsregiment  met  at  Nuremberg  and  began 
at  once  to  treat  for  peace  with  France.  Maximilian  was  not 
slow  to  resent  this  interference;  he  refused  to  appoint 
a  president,  and  soon  succeeded  in  making  the  meetings 
teavwn  of  the  coimcil  impossible.  The  relations  between 
the  king  and  the  princes  were  now  very  strained. 
nAnujTj.  ggj^jjjj  called  the  electors  together  to  decide  upon  a 
plan  of  can^iaign;  Maximilian  on  his  part  tried  to  destroy 
the  electoral  union  by  winning  over  individual  members. 
The  result  was  that  when  the  elector  of  Mainz  died  in  1504 
the  king's  victory  was  complete.  The  Reichskammergerickt  and 
the  ReicksrepmeiU  were  for  all  practical  purposes  destroyed, 
and  greater  authority  had  been  given  to  the  HofrtU.  Hoice- 
f orward  it  was  the  king  who  put  forward  schemes  of  reform  and 
the  diet  which  modified  or  rejected  them.  When  the  diet  met 
at  Cologne  in  1505  Maximilian  asked  for  an  army  and  the 
request  was  granted,  the  necessary  fimds  being  raised  by  the  old 
plan  of  a  levy  on  the  estates.  At  Constance,  two  years  later, 
the  diet  raised  men  and  money  in  a  similar  f  ashi(U3,  and  on  this 
occasion  the  imperial  court  of  justice  was  restored,  with  some 
slight  alteration  in  the  method  of  appointing  its  members.  After 
Maximilian  had  taken  the  novel  step  of  assuming  the  title  of 
Roman  emperor  at  Trent  in  150S  the  last  of  the  reforming  diets 
met  at  Cologne  in  15x2.  In  1500  Germany  had  been  divided 
into  six  circles  {Kreise)  or  districts,  for  the  purpose  of  sending 
r^resentatives  to  the  ReichsngimetU.  These  circles  were  now 
increased  in  number  to  ten  and  an  official  (Hauptmann)  was 
placed  over  each,  his  duties  being  to  enforce  the  decisions  of 
the  Reichskammergerichl.  But  it  was  some  time  before  the  circles 
came  into  working  order;  the  only  permanent  reform  of  the 
reign  was  the  establishment  of  the  imperial  court  of  justice, 
and  even  this  was  not  entirely  satisfactory,  Maximilian's  remain- 
ing diets  loudly  denouncing  it  for  delay  and  incompetence. 
The  period  marked  by  the  attempted  reform  of  Bertold  of  Mainz 
was  that  of  the  last  struggle  between  the  supporters  of  a  united 
Gennany  and  those  who  preferred  a  loose  confederation  of  states. 
Victory  remamed  with  the  latter  party.  MaximUian  himsdf 
had  done  a  great  deal  to  promote  the  unity  of  his  Austrian 
lands  and,  incidentally,  to  cut  them  off  from  the  remainder 
of  the  German  kingdom,  and  other  princes  were  following  his 
example.  This  movement  spelled  danger  to  the  small  princi- 
palities and  to  the  free  cities,  but  it  gave  a  powerful  impetus 
to  the  growth  of  Brandenburg,  of  Saxony,  of  Bavaria  and  of  the 
Palatinate,  and  the  future  of  the  country  seemed  likely  to 
remain  with  the  particularist  and  not  with  the  national  idea. 

During  the  p^od  al  these  constitutional  struggles  the  king's 
chief  energies  were  ^)ent  in  warring  against  the  French  kings 
jHaxjb  Charles  VIII.  and  Louis  XII.  in  Italy,  ^ere  he  hoped 
nuaaa'g  to  restore  the  daims,  dormant,  perhaps  even  extinct, 
of  the  German  kings.  In  150S  he  helped  to  promote 
the  league  of  Cambrai,  formed  to  despoil  Venice,  but 
he  soon  returned  to  his  former  poUcy  of  waging  war  against 
France,  and  he  continued  to  do  this  until  peace  was  made  in 
X516.  The  princes  of  Germany  showed  themselves  singularly 
indifferent  to  this  struggle,  and  their  king's  battles  were  largely 
fought  with  mercenary  troops.  Maximilian  gained  his  most 
conspicuous  success  in  his  own  kingdom  in  1504,  when  he 
interfered  in  a  struggle  over  the  succession  to  the  duchy  of 
Bavaria-Landshut.  He  gained  some  additions  of  territory, 
but  his  victory  was  more  important  because  it  gave  him  the 
prestige  which  enabled  him  to  break  down  the  opposition  of 
the  princes  and  to  get  his  own  way  with  regard  to  his  domestic 
policy. 

In  many  respects  the  reign  of  Maximilian  must  be  regarded 
as  the  end  of  the  middle  ages.  The  feudal  relation  between  the 
king  and  the  princes  and  between  the  princes  and  their  vassals 
had  becc»ne  purely  nominal   No  real  control  was  exerted  by  the 


crown  over  the  heads  of  the  various  states,  and»  now  that  war  was 
carried  on  mainly  by  mercenary  troops,  the  mediate  nobles  did 
not  hold  their  Ismds  on  condition  of  military  service. 
The  princes  were  sovereigns,  not  merely  feudal  lords; 
and  by  the  institution  of  local  diets  in  their  territories  ntMirat, 
an  approach  was  mtule  to  modem  conceptions  of 
govemmrat.  The  age  of  war  was  far  indeed  from  being 
over,  but  men  were  at  least  beginning  to  see  that  unnecessary 
bloodshed  is  an  evil,  and  that  the  true  outlet  for  the  mass  of 
human  energies  is  not  conflict  but  industry.  By  the  growth 
of  the  cities  in  social,  if  not  in  political,  importance  the  products 
of  labour  were  more  and  more  widely  diffused;  and  it  was 
easier  than  at  any  previous  time  for  the  nation  to  be  moved 
by  common  ideas  and  impulses.  The  discovery  of  America, 
the  invention  of  printing,  the  revival  of  If'^'Tring  and  many 
othnr  causes  had  contributed  to  effect  a  radical  dhan^  in  the 
point  of  view  from  which  the  world  was  r^axded;  and  the 
strongest  of  all  medieval  relations,  that  of  the  nation  to  the 
Church,  was  about  to  pass  through  the  fiery  trial  of  the  Reforma- 
tion. This  vast  movement,  which  began  in  the  later  years  of 
Maximilian,  definitdy  severed  the  medieval  from  the  modem 
world. 

The  seeds  of  the  Reformation  were  laid  during  the  time  of 
the  great  conflict  between  the  Papacy  and  the  Empire.  The 
arrogance  and  the  ambition  of  the  popes  then  stamped 
upon  the  minds  of  the  people  an  impression  that  was 
never  effaced.  During  the  struggle  of  Louis  IV. 
with  the  popes  of  his  day  the  feeling  revived  with  fresh  intensity; 
all  classes,  clerical  as  well  as  lay,  looked  upon  resistance  to  ps^ 
pretensions  as  a  necessity  imposed  by  the  national  honour. 
At  the  same  time  the  spiritual  teaching  of  the  mystics  awakened 
in  many  minds  an  aspiration  which  the  Church,  in  its  corrupt 
state,  coiUd  not  satisfy,  and  which  was  in  any  case  unfavourable 
to  an  external  authority.  The  Hussite  movement  further 
weakened  the  spell  of  the  Church.  Still  more  powerfiU,  because 
touching  other  elements  of  human  nature  and  affecting  a  more 
important  class,  was  the  influence  of  the  Renaissance,  which, 
towards  the  end  of  the  isth  century,  passed  from  Italy  to  the 
universities  of  Germany.  The  men  of  the  new  learning  did  not 
sever  themselves  from  Christianity,  but  they  became  indifferent 
to  it;  its  conceptions  seemed  to  them  dim  and  faded,  while 
there  was  a  constantly  increasing  charm  in  literature,  in 
philosophy  and  in  art.  No  kind  of  effort  was  made  by  the 
Church  to  pr^»are  for  the  storm.  The  spiritual  princes,  beades 
displaying  all  the  faults  of  the  secular  prioces,  had  special  defects 
of  their  own;  and  as  simony  was  imiversally  practised,  the 
lives  of  multitudes  of  the  inferior  clergy  were  a  public  scandal, 
while  their  services  were  cold  and  tmimpressive.  The  moral 
sense  was  outraged  by  such  a  pope  as  Alexander  VL;  and 
neither  the  military  ambirion  of  Julius  II.  nor  the  refined 
paganism  of  Leo  X.  could  revive  the  decaying  faith  in  the 
spirituality  of  their  office.  Pope  Leo,  by  his  incessant  demands 
for  money  and  his  unscrupulous  methodsof  obtaining  it,  awakened 
bitter  hostility  in  every  class  of  the  community. 

The  popular  feeling  for  the  first  time  found  egression  when 
Luther,  on  All  Saints'  day  1517,  nailed  to  a  church  door  in 
Wittenberg  the  theses  in  which  he  contested  the  doctrine  tattift 
which  lay  at  the  root  of  the  scandalous  traffic  in  in- 
dulgences carried  on  in  the  pope's  name  by  Tetzel  and  his  like. 
This  episode,  derided  at  first  at  Rome  as  the  act  of  an  obscure 
Augustinian  friar  intent  on  scoring  a  point  in  a  scholastic  dis- 
putation, was  in  reality  an  event  of  vast  significance,  for  it 
brought  to  the  front,  as  the  exponent  of  the  national  sentiment, 
one  of  the  mighriest  spirits  whom  Germany  has  produced. 
Under  the  influence  of  Luther's  strong  personality  the  most 
active  and  progressive  elements  of  the  nation  were  soon  in  more 
or  less  open  antagonism  to  the  Papacy. 

When  Maximilian  died  in  January  15 19  his  throne  was  com- 
peted for  by  his  grandson  Charles,  king  of  Spain,  and  by  Francis  I. 
of  France,  and  after  a  long  and  costly  contest  the  former  was 
chosen  in  the  following  June.  By  the  time  Charles  reached 
Germany  and  was  crowned  at  Aix-la-Chapelle  (October  1520) 
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Luther  had  confronted  the  cardinal  l^ate  Cajetan,  had  passed 
through  his  famous  controversy  at  Leipag  vith  Johann  Ec^,  and 
cbmritM  V  &l>oat  to  bum  the  bull  of  excommunication. 
^  '  After  this  daring  step  retreat  was  impossible,  and  with 
Ltttbw.  keen  excitement  both  the  reformer's  followers  and 
his  enemies  waited  for  the  new  sovereign  to  declare 
himself  'on  one  side  or  on  the  other.  Charles  soon  made 
up  his  mind  about  the  general  lines  of  his  policy,  although 
he  was  completely  ignorant  of  the  strength  of  the  feeling  which 
had  been  aroused.  He  fancied  that  he  had  to  deal  with  a  mere 
monkish  quarrel;  at  one  time  he  even  imagined  that  a  little 
money  would  set  the  difficulty  at  rest.  It  was  not  likely,  however, 
in  any  case  that  he  would  turn  against  the  Roman  Church, 
and  that  for  various  reasons.  He  was  by  far  the  most  important 
ruler  of  the  time,  and  the  peoples  under  his  direct  sway  were  still 
adherents  of  the  old  futfa.  He  was  king  of  Spain,  of  Sicily, 
of  Naples  and  of  Sardinia ;  he  was  lord  of  the  Netherlands,  of 
the  free  county  of  Burgundy  and  of  the  Austrian  archduchies; 
he  had  at  his  command  the  immense  resources  of  the  New  World; 
and  he  had  been  chosen  king  of  Germany,  thus  gaining  a  title 
to  the  imperial  crown.  Following  the  example  set  by  Maxi- 
mihan  he  called  himself  emperor  without  waiting  for  the  formality 
of  a  coronation  at  Rome.  Now  the  protection  of  the  Church 
had  always  been  regarded  as  one  of  the  chief  fimctions  of  the 
emperors;  Charles  could  not,  therefore,  desert  it  when  it  was 
■o  greatly  in  need  of  his  services.  lAe  his  predecessors  he 
reserved  to  himself  the  right  to  resist  it  in  realm  of  politics; 
in  the  realm  of  faith  he  ronsidered  that  he  owed  to  it  hk  entire 
allc^ance.  Moreover,  he  intended  to  undertake  the  subjugation 
of  northern  Italy,  a  task  which  had  baffled  his  imperii  grand- 
father, and  in  order  to  realize  this  scheme  it  was  of  the  highest 
importance  that  he  should  do  nothing  to  offend  the  pope.  Thus 
it  came  about  that  at  the  diet  of  Worms,  which  met  in  January 
1521,  without  any  thorough  examination  of  Luther's  position, 
Charles  issued  the  famous  edict,  drawn  up  by  Cardinal  Aleandro, 
which  denounced  the  reformer  and  his  followers.  This  was 
accepted  by  the  diet  and  Luther  was  placed  under  the  imperial 
ban. 

When  Charles  was  chosen  German  king  he  was  obliged  to 
make  certain  promises  to  the  electors.  Embodied  in  a  WaJd- 
Cbmriat  kapitttlation,  as  it  was  called,  these  were  practic^y 
corf  the  the  conditions  on  which  the  new  sovereign  was  allowed 
mon-  to  take  the  crown,  and  the  precedent  was  followed 
JJJJJJ^^  at  subsequent  elections.  At  the  diet  of  Worms  steps 
were  taken  to  carry  these  promises  into  effect.  By 
his  Wahlkapitulation  Charles  had  promised  to  respect  the  freedom 
of  Germany,  for  the  princes  looked  upon  him  as  a  foreigner.  He 
was  ndther  to  introduce  foreign  troops  into  the  country,  nor  to 
allow  a  foreigner  to  command  German  soldiers;  he  must  use 
the  German  language  and  every  diet  must  meet  on  German  soil. 
An  administrative  council,  a  new  Reichsregimentj  must  be 
established,  and  other  reforms  were  to  be  set  on  foot.  Hie 
constitution  and  povers  of  this  Reichsregimmt  were  the  chief 
subject  of  difference  between  Charles  and  the  princes  at  the 
diet.  Eventually  it  was  decided  that  this  coimdl  should  consist 
of  twenty-two  members  with  a  president  named  by  the  emperor; 
but  it  was  only  to  govern  Germany  during  the  absence  of  the 
sovereign,  at  other  times  its  functions  were  merely  advisory. 
The  imperial  chamber  was  restored  on  the  lines  laid  down 
by  Bertold  of  Mainz  in  I4g5  (it  survived  until  the  dissolution 
of  the  Empire  in  1806),  and  the  estates  undertook  to  aid  the 
emperor  by  raising  and  paying  an  army.  In  April  1531  Charles 
invested  his  brother  Ferdinand,  afterwards  the  emperor  Fer- 
dinand I.,  with  the  Austrian  archduchies,  and  soon  afterwards 
he  left  Germany  to  renew  his  long  struggle  with  Francis  I.  of 
France. 

While  the  emperor  was  thus  absent  great  disturbances  took 
place  in  Germany.  Among  Luther's  friends  was  one,  Ulrich  von 
Hutten,  at  once  penetrated  with  the  spirit  of  the  Renaissance 
and  emphatically  a  man  of  action.  The  class  to  which  Hutten  and 
his  friend,  Franz  von  Sickingen,  a  daring  and  ambitious  Rhenish 
baron,  belonged,  was  that  of  the  small  feudal  tenants  in  chief,  the 


Rittersehaft  or  knights  of  the  Eminre.  This  dass  was  subject 
only  to  Uie  emperor,  but  its  members  lacked  the  territorial 
possessions  which  gave  power  to  the  princes  ;  they  were  skk^ 
partly  deprived  of  their  employment  owing  to  the  ^g,g 
suppression  of  private  wars,  and  they  had  suffered  riaiag. 
through  the  substitution  of  Roman  law  for  the  ancient 
feudal  laws  and  customs.  They  had  no  place  in  the  con- 
stitution or  in  the  government  of  Germany,  and  they  had 
already  paralysed  the  administration  by  refusing  to  pay  the  taxes. 
They  were  intensely  jealous  of  the  princes,  and  it  occurred  to 
Hutten  and  Sickingen  that  the  Reformation  might  be  used  to 
improve  the  condition  of  the  knights  and  to  effect  a  total 
change  in  the  constitution  of  the  Enqnre.  No  general  rdorm, 
they  maintained,  either  in  church  or  state,  could  be  secured 
while  the  country  was  divided  into  a  numb^  of  principalities, 
and  their  plan  was  to  combine  with  all  those  who  were  dis- 
contented with  the  existing  order  to  attack  the  princes  and  to 
place  the  emperor  at  the  head  of  a  united  nation.  Sickingen, 
who  has  been  compared  to  Wallenstein,  and  who  doubtless  hoped 
to  secure  a  great  position  for  himself,  had  already  collected 
a  large  army,  which  by  its  very  presence  had  contributed  some- 
what to  the  election  of  Charles  at  Frankfort  in  I5r9.  He  had 
also  earned  renown  by  carrying  on  feuds  with  the  citizens  of 
Worms  and  of  Metz,  and  now,  with  a  view  to  realiung  his  larger 
ambitions,  he  opened  the  campaign  (August  1523)  by  attacking 
the  elector  of  Trier,  who,  as  a  q>iritual  prince,  would  not,  it 
was  hoped,  receive  any  help  from  the  religious  reformos.  For 
a  moment  it  seemed  as  if  Hutten's  dream  would  be  realized, 
but  it  was  soon  evident  that  it  was  too  late  to  make  so  great  a 
change.  Luther  and  other  persons  of  influence  stood  aloof 
from  the  movement;  on  the  other  hand,  several  princes,  includ- 
ing Phihp,  landgrave  of  Hesse,  imited  their  forces  against  the 
knights,  and  in  May  1523  Sickingen  was  defeated  and  slain. 
A  few  weeks  later  Hutten  died  on  an  island  in  the  lake  of  Zurich. 

This  war  was  followed  by  another  of  a  much  more  serious 
nature.  The  German  peasants  had  grievances  compared  with 
which  those  of  the  knights  and  lesser  barons  were  ji,^ 
imaginary.  For  about  a  century  aevtnl  causes  had  cwms 
tended  to  make  their  condition  worse  and  worse. 
While  taxes  and  other  burdens  were  Increasing  the  ^J^^*^ 
power  -of  the  king  to  protect  them  was  decreasing; 
with  or  without  the  forms  of  law  they  were  plxmdered  by  every 
other  dass  in  the  community;  their  traditional  privileges  were 
withdrawn  and,  as  in  the  case  of  the  knights,  their  position  had 
suffered  owing  to  the  introduction  of  Roman  law  into  Gennany. 
In  the  west  and  south-west  of  the  country  espedally,  opportuni- 
ties of  migration  and  of  expansifm  had  been  gradually  reduced, 
and  to  provide  for  their  increasing  numbers  they  were  compelled 
to  divide  their  holdings  again  and  again  until  these  patches  of 
land  became  too  small  for  the  support  of  a  household.  Thus, 
solely  under  the  influence  (rf  social  and  economic  conditions, 
various  risings  of  the  peasants  had  taken  place  during  the  latter 
part  of  the  15th  century,  the  first  one  being  in  1461,  and  at  times 
the  insurgents  had  combined  their  forces  with  those  of  the 
lower  dasses  in  the  towns,  men  whose  condition  was  hardly 
more  satisfactory  than  their  own.  In  the  last  decade  of  the 
r  5th  and  the  first  decade  of  the  i6th  century  there  were  several 
insurrections  in  the  south-west  of  Germany,  each  <rf  which  was 
called  a  Bundschuh,  a  shoe  fastened  upon  a  pole  serving  as  the 
standard  of  revolt.  In  1514  Wttrttemberg  was  disturbed  by  the 
rising  of  "  poor  Conrad,"  but  these  and  other  similar  revolts 
in  the  neighbourhood  were  suppressed  by  the  princes.  These 
movements,  however,  were  only  prdudes  to  the  great  revolution, 
which  is  usually  known  as  the  Peasants'  War  (Bauemkrieg). 

The  Renaissance  and  the  Reformation  were  awakening  extra- 
vagant hopes  in  the  minds  of  the  German  peasants,  and  it  is 
still  a  matter  of  controversy  among  historians  to  what  ^ 
extent  Luther  and  the  reformers  were  responsible  for  p,anatw' 
their  rising.   It  may,  however,  be  stated  with  some  iKm 
certainty  that  their  condition  was  sufficiently  wretched 
to  drive  them  to  revolt  without  any  serious  pressure  from  outside. 
The  rising  was  due  primarily  neith^  to  r^igious  nor  to  political, 
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but  to  economic  causes.  The  Peasants'  War,  properly  so  called, 
broke  out  at  Sttthlingen  in  June  152a.  The  insurgents  {ound  a 
leader  in  Hans  MttUer  of  Bulgenbach,  who  gained  some  support 
in  the  surrounding  towns,  and  soon  all  Swabia  was  in  revolt. 
Quickly  the  insurrection  became  general  all  over  central  and 
southern  Germany.  In  the  absence  of  the  emperor  and  of  his 
brother,  the  archduke  Ferdinand,  the  authorities  in  these  parts 
of  the  country  were  unabk  to  check  the  movment  and,  aided 
by  many  knights,  pmninent  among  whom  was  G6tz  yon  Ber- 
lichingen,  the  peasants  wereeverywberevictorious,whiIeaaother 
influential  recruit,  Ulrich,  the  di^mssessed  duke  of  WUrttemberg, 
joined  them  in  the  hope  of  recovering  his  duchy.  Ulrich's 
attempt,  which  was  made  early  in  1525,  was,  however,  a  failure, 
and  about  the  same  time  the  peasants  drew  up  twelve  articles 
eopbodying  their  demands.  These  were  sufficiently  moderate. 
They  asked  for  a  renewal  of  their  ancient  rights  of  fishing  and 
hunting  freely,  for  a  speedier  method  of  obtaining  justice,  and 
for  the  removfd  of  new  and  heavy  burdens.  In  many  places  the 
lords  yielded  to  these  demands,  among  those  who  granted  con- 
cessions being  the  elector  palatine  of  the  Rhine,  the  bishops  of 
Bambog  uid  of  Spires,  'and  the  abbots  ol  Fulda  and  of  Hersf  eld. 
But  meanwhile  the  moroment  was  spreading  through  Franotnia 
to  DOTthcm  Germany  and  was  especially  formidable  in  Thuringia, 
where  it  was  led  by  Thomas  MUnzer.  Here  again  success  attended 
the  rebel  standards.  BiU  soon  the  victorious  peasants  became 
so  violent  and  so  destructive  that  Luther  himself  urged  that  they 
should  be  sternly  punished,  and  a  number  of  princes,  prominent 
among  whom  was  Philip  of  Hesse,  banded  themselves  together 
to  cru^  the  risii^.  MUnzer  and  his  followers  were  defeated  at 
Fiankenhausen  in  May,  the  Swabian  League  gained  victories 
in  the  aica  under  its  contnd,  successes  were  gained  elsewhere  by 
the  princes,  and  with  much  cruelty  the  revolt  of  the  peasants 
ires  Stti^ntosed.  The  general  result  was  that  the  power  of  the 
teiritoEial  lords  became  greater  than  ever,  akhoui^  in  wMue  cases, 
especially  in  Tixol  and  in  Baden,  the  condition  of  the  peasants 
was  somewhat  improved.  Elsewhere,  however,  this  was  not 
the  case;  many  of  the  peasants  suffered  still  greater  oppression 
and  some  of  the  immediate  nobles  were  forced  to  submit  to  a 
detested  yoke. 

Before  the  sui^ression  of  this  rising  the  Reichsre^meni  had 
met  with  very  indifferent  success  in  its  efforts  to  govern  Germany. 

Meeting  at  Nuremberg  early  in  1522  it  voted  some 
slight  assistance  for  the  campaign  against  the  invading 
Turks,  but  the  proposals  put  forward  for  raising  the 
necessary  funds  aroused  much  opposition,  an  opposition 
iduch  came  mainly  from  tht  laxgp  and  important  dties.  The 
dtizens  appealed  to  Charles  V.,  who  was  in  Spain,  and  after  some 
hesitation  the  emperor  decided  agunst  the  ReichsregimeiU. 
Under  such  disheartening  conditions  it  is  not  surprising  that  this 
body  was  totally  unable  to  cope  with  Sickingen's  insurrection, 
and  that  a  few  weeks  after  its  meeting  at  Nuremberg  in  1524 
it  succumbed  to  a  series  of  attacks  and  disappeared  from  the 
history  of  Germany.  But  the  Racksregiment  had  taken  one  step, 
although  this  was  of  a  negative  character.  It  had  shown  some 
sympathy  with  the  reformers  and  had  declined  to  put  the  edict 
of  Worms  into  immediate  execution.  Hardly  less  lukewarm, 
the  imperial  diet  ordered  the  edict  to  be  enforced,  but  only  as  far 
as  ponible,  and  meanwhile  the  possibilitia  of  accommodation 
betwera  the  two  great  rdigions  parties  were  becoming  more  and 
more  remote.  A  national  ass«nbly  to  decide  the  questions  at 
issue  was  announced  to  meet  at  Spires,  but  the  emperor  forbade 
this  gathering.  Then  the  Romanists,  under  the  guidance  of  Car- 
dinal Camp^gio  and  the  archduke  Ferdinand,  met  at  Regens- 
burg  and  decided  to  take  strong  and  aggressive  measures  to 
destroy  Lutheranism,  while,  on  the  other  hand,  representatives 
of  the  cities  met  at  Spires  and  at  Ulm,  and  asserted  their  inten- 
tion  of  forwarding  and  protecting  the  teaching  of  the  reformed 
doctrines.  All  over  the  country  and  through  all  classes  of  the 
people  men  were  falling  into  line  <m  one  side  or  the  other,  and 
everything  was  thus  ready  for  a  long  and  bitter  religious  war. 

During  these  years  the  rd^ious  and  pcdiUcal  ideas  of  the 
Reformation  were  rapidly  gaining  ground,  and,  aided  by  a 


vigorous  and  violent  polemic  literature,  opposition  to  Rome 
was.  growing  on  every  side.  Instigated  by  George  of  Saxony 
the  Romanist  princes  formed  a  defensive  league  at  Dessau  in 
1525;  the  reforming  princes  took  a  similar  step  at  pn^aa 
Gotha  in  1526.  Such  were  the  prevailing  conditions 
when  the  diet  met  at  Spires  in  June  1526  and  those 
who  were  still  loyal  to  the  Roman  Church  clamoured 
for  repressive  measures.  But  on  this  occasion  the  reformers  were 
deddedly  in  the  ascendant.  Important  ecclesiastical  reforms 
were  approved,  and  instructions  foibidding  all  innovations  and 
calling  upon  the  diet  to  execute  the  edict  of  Worms,  sent  by  the 
emperor  from  ^>ain,  wa%  brushed  aside  on  the  ground  that 
in  the  preceding  March  when  this  letter  was  written  Charles 
and  the  pope  were  at  peace,  while  now  they  were  at  war.  Before 
its  dissolution  the  diet  promulgated  a  decree  providing  that, 
pending  the  assembly  of  a  national  council,  each  prince  should 
order  the  ecdesiastical  affairs  of  his  own  state  in  accordance 
with  his  own  consdence,  a  striking  victory  for  the  reformers 
and  inddentally  for  separatist  ideas.  The  three  years  which 
dapsed  betweoi  this  diet  and  another  important  diet  which 
met  in  the  same  dty  are  full  of  incident.  Guided  by  Luther  and 
Melanchthon,  the  prindpal  states  and  dties  in  whidi  the  ideas  of 
the  reformers  pre^railed— electoral  Saxony,  Brandenbuii;,  Hesse 
and  the  Rhenish  Palatinate,  Strassburg,  Nuremberg,  Ulm  and 
Augsburg — began  to  carry  out  measures  of  churdi  reform. 
The  Romanists  saw  the  significance  of  this  movement  and, 
fortunately  for  them,  were  able  to  profit  by  the  dissensions 
which  were  breaking  out  in  the  ranks  of  their  opponents,  especi- 
ally the  doctrinal  differences  between  thefolkiwers  of  Luther 
and  those  of  ZwingU.  Persecutions  for  heresy  had  begun, 
the  feeling  between  the  two  great  reli^ous  parties  being  further 
embittered  by  some  revelations  made  by  Otto  von  Pack  {q.t.) 
to  Philip  of  Hesse.  Pack's  stories,  which  concerned  the  existence 
of  a  powerful  league  for  the  puxpne  <A  making  war  upon  the 
reformers,  were  proved  to  be  false,  but  the  soreness  occasioned 
thereby  remained.  The  diet  met  in  February  1539  and  soon 
recdved  orders  from  the  emperor  to  repeal  the  decree  of  1526. 
The  supporters  of  the  older  faith  were  now  predominant  and, 
althou^  they  were  inclined  to  adopt  a  somewhat  haughty 
attitude  towards  Charles,  they  were  not  averse  from  taking 
strong  measures  against  the  reformers.  The  decree  of  the  diet, 
forrotdated  in  April,  forbade  the  reformers  to  make  further 
religious  changes,  while  the  toleration  which  was  conceded  to 
Romanists  in  Lutheran  states  was  withhdd  from  Lutherans  in 
Romanist  states.  Hiis  decree  was  strongly  resented  by  the 
reforming  princes  and  dties.  Th^  drew  up  a  formal  protest 
against  it  (hence  the  name  "  Protestant "),  which  they  presented 
to  the  archduke  Ferdinand,  setting  forward  the  somewhat  novel 
theory  that  the  decree  of  1526  could  not  be  annulled  by  asucceed- 
ing  diet  unless  both  the  parties  concerned  assented  thereto. 
By  this  decree  they  declared  their  firm  intention  to  abide. 

The  untiring  efforts  of  Philip  of  Hesse  to  unite  the  two  wings 
of  the  Protestant  forces  met  with  very  Uttle  success,  and  the 
famous  conference  at  Marburg  in  theautumnof  1539, 
for  which  he  was  reqmnsible,  revealed  the  fact  that  it  JgX^^ 
was  practically  impossible  for  the  Lutherans  and  the  harg. 
Zwinglians  to  act  together  even  when  threatened  by 
a  common  danger,  while  a  little  later  the  alliance  between  the 
Lutheran  states  of  north  Germany  and  the  ZwingUan  dties  of 
the  south  was  destroyed  by  differences  upon  points  of  doctrine. 
In  1530  the  emperor,  flushed  with  success  in  Italy  and  at  peace 
with  his  foreign  foes,  came  to  Germany  with  the  express  intention 
of  putting  an  end  to  heresy.  In  June  he  opened  the  diet  at 
Augsburg,  and  here  the  Lutherans  submitted  a  summary  of 
their  doctrines,  afterwards  called  the  Au^burg  Confession. 
Drawn  up  by  Melanchthon,  this  pronouncement  was  intended 
to  widen  the  breach  between  the  Lutherans  and  the  Zwinglians, 
and  to  narrow  that  between  the  Lutherans  and  the  Romanists; 
from  this  time  it  was  te^ckd  as  the  chid  standard  of  the 
Lutheran  faith.  Four  Zwinj^ian  dties,  Strassburg,  Constance, 
Undau  and  Memmingen,  replied  with  a  confession  of  their  own 
and  the  Romanists  also  drew  up  an  answ^^  The  period  of 
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negotiation  wbich  followed  wrved  only  to  show  that  no  acoom- 
modation  was  possible.  Charles  himsielf  made  no  serious  effort 
to  understand  the  controversy;  he  was  resolved,  whether  the 
Lutherans  had  right  on  their  side  or  not,  that  they  should  submit, 
and  he  did  not  doubt  but  that  he  would  be  able  to  awe  them 
Into  submission  by  an  unwonted  di^lay  of  power.  But  to  his 
surprise  the  Lutheran  princes  who  attended  the  diet  refused  to 
give  way.  They  were,  however,  outnumbered  by  their  enemies, 
and  it  was  the  Romanist  majority  which  dictated  the  terms  of 
the  decree,  which  was  laid  before  the  diet  in  September,  enjoining 
a  return  to  rdigious  conformity  within  seven  months.  The 
Protestant  princes  could  only  foesent  a  formal  protest  and 
loLve  Augsburg.  Finals  the  decree  <tf  the  diet,  promulgated 
in  November,  ordered  the  execution  of  the  edict  at  Worms, 
the  restoration  of  all  church  property,  and  the  maintenance 
of  the  jurisdiction  of  the  bishops.  The  duty  of  enforcing  the 
decree  was  especially  entrusted  to  the  Reickskammergericht; 
thus  by  the  processes  of  law  the  Protestant  princes  were  to  be 
deprived  of  much  of  their  property,  and  it  seemed  probable 
that  if  they  did  not  subnut  the  emperor  would  have  recourse 
to  arms. 

For  the  present,  however,  fresh  difficulties  with  France  and 
an  invasion  by  the  Tiu-ks,  who  had  besieged  Vienna  with  an 
Tbg        immense  army  in  the  autumn  of  1539,  forced  Charles 


laf  toma^hisdedgns.  MeenwhilesomeofUwLiUherans, 
angered  and  alarmed  by  the  dedsions  of  the  Reiehs' 
kammtrgericht,  abuidoned  the  idea  that  resistance 
to  the  imperial  authority  was  tmlawful  and,  meeting  in  December 
1 530,  hiid  the  foundation  of  the  important  league  of  Schmalkalden, 
among  the  first  members  of  the  confederation  being  the  rulers 
of  Saxony  and  Hesse  and  the  cities  of  Bremen  and  Magdeburg. 
The  league  was  soon  joined  by  other  strong  cities,  among  them 
Strassburg,  Ulm,  Constance,  LUbeck  and  Goslar;  but  it  was  not 
until  after  the  defeat  and  death  of  Zwingli  atKappel  in  October 
X531  that  it  was  further  strengthened  by  the  adhesion  of  those 
towns  i^k^  had  hitherto  looked  for  leadership  to  the  Swiss 
reformer.  About  this  time  the  military  forces  oi.  the  league 
were  organized,  theh:  heads  being  the  elector  of  Sanmy  and  the 
landgrave  of  Hesse.  But  the  league  had  a  political  as  wdl  as  a 
religious  aspect.  It  was  an  alliance  between  the  enemies  of  the 
house  of  Habsburg,  and  on  this  side  it  gained  the  support  of  the 
duke  of  Bavaria  and  treated  with  Francis  I.  of  France.  To  this 
its  rapid  growth  was  partly  due,  but  more  perhaps  to  the  fact 
that  the  Reformation  in  Germany  was  above  all  things  a  popular 
movement,  and  thus  many  princes  who  would  not  have  seceded 
from  the  Roman  Church  of  their  own  accord  were  compelled  to 
do  so  from  political  motives.  They  had  been  strong  enough 
to  undermine  the  imperial  power;  they  were  not  strong  enough 
to  resist  the  pressure  put  upon  them  by  a  majority  of  their 
subjects.  It  was  early  in  1532,  when  faced  with  the  necessity 
of  resisting  the  Turidsh  advan^  that  Chaiies  met  tlie  diet 
at  Regensburg.  He  must  have  men  and  money  for  this  purpose 
even  at  the  price  of  an  arrangement  with  the  Protestants.  But 
the  Lutherans  were  absent  from  the  diet,  and  the  Romanists, 
although  they  voted  help,  displayed  a  very  uncompromising 
temper  towards  their  religious  foes.  Under  these  circumstances 
the  emperor  took  the  matter  into  his  own  hands,  and  his  negotia- 
tions with  the  Protestants  resulted  in  July  1532  in  the  religious 
peace  of  Nuremberg,  a  measure  which  granted  temporary  tolera- 
tion to  the  Lutherans  and  which  was  repeatedly  confirmed 
in  the  flawing  years.  Charles's  reward  was  substantial  and 
immediate.  His  subjects  vied  with  each  otha  in  hurrying 
soldiers  to  his  standanl,  and  in  a  few  weeks  the  great  Turki^ 
host  was  in  full  retreat. 

While  the  probability  of  an  alliance  between  Pope  Clement 
Vn.  and  Francis  I.  of  France,  together  with  other  international 
complications,  prevented  the  emperor  from  following 
MUktvof  victory  over  the  Turks,  or  from  reducing  the 

Omutr*  dissenters  from  the  Roman  religion  to  obedience, 
Protestantism  was  making  substantial  progress  in 
the  states,  notably  in  Anhalt  and  in  Pomerania,  and  in  the 
cities,  and  in  January  1534  the  Protestant  ininces  were  bold 


encR^  to  dedare  that  they  did  not  r^pid  the  dedwHU  ui  the 
RackskammergeridU  as  bindiI^[  upon  them.  About  this  time 
Germany  witnessed  three  events  of  some  importance.  Through 

the  energy  of  Philip  of  Hesse,  who  was  aided  by  Francis  I., 
Ulrich  of  Wtirttemberg  was  forcibly  restored  to  his  duchy. 
The  members  of  the  Romanist  league  recently  founded  at  Halle 
would  not  help  the  Habsburgs,  and  in  June  1534,  by  the  treaty 
of  Cadan,  King  Ferdinand  was  forced  to  recognize  the  restoration 
as  Kfaii  accompli;  at  the  same  time  he  was  compelled  to  promise 
that  he  would  stop  all  proceedings  of  the  ReUkskammtrgmchi 
against  the  members  of  the  league  of  Schmalkalden.  The  two 
other  events  were  less  favourable  for  the  new  rdigion,  or  rather 
for  its  orthodox  manifestations.  After  a  atni^e,  the  Ana^ 
baptists  obtained  control  of  Mllnster  and  for  a  short  time 
governed  the  town  in  accordance  with  their  own  peculiar  ideas, 
while  at  Lttbeck,  under  the  burgomaster  JUrgen  Wullenweber, 
a  democratic  government  was  also  established.  But  the  bishop 
of  Mttnster  and  his  friends  crushed  the  one  movement,  and  after 
interfering  in  the  affairs  of  Denmark  the  LUbeckers  were  com- 
pelled to  revert  to  their  former  mode  of  government.  The 
outbreak  of  the  war  between  the  Empire  and  France  in  1536 
almost  cwndded  with  the  enlargement  of  the  league  of  Schmal- 
kalden, the  existence  of  which  was  prolonged  for  ten  years. 
All  the  states  and  cities  which  subaciibed  to  the  confessioi 
of  Augsburg  were  admitted  to  it,  and  thus  a  large  number 
of  Protestants,  indnding  the  duchies  of  Wflrttonbeig  and 
Pomerania  and  the  cities  of  Augsburg  and  Frankfort,  secured 
a  needful  protection  against  the  decrees  of  the  Reickskammer- 
gericht,  which  the  league  again  r^mdiated.  Among  the  new 
membeisof  the  confederation  was  Christian  III.,  king  of  Denmark. 
About  the  same  time  (May  1536}  an  agreement  between  the 
Lutherans  and  the  Zwinglians  was  arranged  by  Martin  Bucer, 
and  was  embodied  in  a  document  called  the  Concord  of  Witten- 
berg, and  for  the  present  the  growing  dissensions  between  tiie 
heads  of  the  league,  John  Frederick,  elector  of-  Sa»ny,  and 
Philip  oi  Hesse,  were  checked.  Thus  strengthened  the  Protestant 
princes  declared  again^  the  proposed  gennal  council  at  Mantua, 
while  as  a  counterpoise  to  the  league  of  Sduna&alden  the  imperial 
envoy,  Mathias  Held  (d.  1563),  persuaded  the  Romanist  princes 
in  June  1538  to  form  the  league  of  Nuremberg.  But,  although 
he  had  made  a  truce  with  France  at  Nice  in  this  very  month, 
Charles  V.  was  more  conciliatory  than  some  of  his  r^resentatives, 
and  at  Frankfort  in  April  1539  he  came  to  terms  with  the 
Protestants,  not,  however,  granting  to  them  all  their  demands. 
In  1 539,  too,  the  Protestants  received  a  great  accession  of  strength, 
the  Lutheran  prince  Henry  succeeding  his  Romanist  brother 
George  as  duke  of  Saxony.  Ducal  Saxony  was  thus  completely 
won  for  the  i^ormed  faith,  and  under  the  peptic  dector  Joachim 
II.  the  same  doctrines  made  rapid  advances  in  Brandenburg. 
Thus  practically  all  North  Gomany  was  umted  in  supporting 
the  Protestant  cause. 

In  1543,  when  Charles  V.  was  again  involved  in  war  with 
France  and  Turkey,  who  were  helped  by  Sweden,  Denmark  and 
Scotland,  the  league  of  Schmalkalden  took  advantage  smxmm* 
of  his  occupations  to  drive  its  stubborn  foe,  Henry,  •/  **• 
duke  of  Brunswick-Wolfenb^ittel,  from  his  duchy  and 
to  enthrone  Protestantism  completely  therdn.  But 
this  was  not  the  only  victory  gained  by  the  Protestants  about 
this  time.  The  dtizens  of  Regensburg  accepted  their  doctrines, 
which  also  made  considerable  progress  in  the  Palatinate  and  in 
Austria,  while  the  archbishop  of  Cologne,  Hermann  von  Wied, 
and  William,  duke  of  Gdderland,  Cleves-  and  JuUers,  announced 
their  secession  from  the  Roman  religiom.  The  Fxotestants 
were  now  at  the  heii^t  of  their  power,  but  their  ascendancy 
was  about  to  be  destroyed,  and  that  rather  by  the  folly  and 
imprudence  of  their  leaders  than  by  the  skill  and  valour  of  their 
foes.  The  unity  and  the  power  of  the  league  of  Schmalkalden 
were  being  undermined  by  two  important  events,  the 
bigamy  of  Philip  of  Hesse,  which  for  political  reasons 
was  condoned  by  the  Lutheran  divines,  and  the  dissen- 
sions between  John  Frederick,  the  ruler  of  electoral,  and  Maurice, 
the  new  ruler  of  ducal  Saxony.   To  save  himself  from  the 
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conaequences  of  his  double  marriage,  which  had  provided  him 
with  powerful  enemies,  Philip  in  June  1 541  came  to  terms  with  the 
emperor,  who  thus  managed  to  spike  the  guns  of  the  league  of 
Schmalkalden^  although  the  strength  of  this  confederation  did 
not  fail  until  after  the  campaign  against  Henry  of  Brunswick. 
But  while  on  the  whole  the  forttmes  of  the  European  war,  both 
in  the  cast  and  in  the  west,  were  unfavourable  to  the  imperialists, 
Charles  V.  foimd  time  in  1543  to  lead  a  powerful  force  against 
William  of  Gelderland,  who  had  joined  the  circle  of  his  foreign 
foes.  William  was  completely  crushed;  Gelderland  was  added 
to  the  hereditary  lands  of  the  Habsbtugs,  while  the  league  of 
Schmalkaldqi  impotently  watched  the  proceedings.  Hiis 
h^tpened  about  a  year  after  war  between  the  two  tnanches  of 
the  Saxon  house  had  only  bem  averted  by  the  mediation  of 
Luther  and  of  FhiUp  of  Hesse.  The  emperor,  however,  was 
unable,  or  unwilling,  to  make  a  more  general  attack  on  the 
Protestants.  In  accordance  with  the  promises  made  to  them 
at  Frankfort  in  1 539,  conferences  between  the  leaders  of  the  two 
religious  parties  were  held  at  Hagenau,  at  Worms  and  at  Regens- 
burg,  but  they  were  practically  futile.  The  diets  at  Regensburg 
and  at  Nuremberg  gave  very  little  aid  for  the  wars,  and  did 
nothing  to  solve  the  rdigious  difficulties  which  were  growing 
more  acute  with  repeated  delays.  At  the  diet  of  Spires  in  1544 
Charles  purchased  mHitaxy  assistanoe  from  the  Protestants  by 
making  lavish  ^omises  to  them.  With  a  new  army  he  marched 
against  the  French,  but  suddenly  in  September  1 544  he  concluded 
the  treaty  of  Cr£py  with  Francis  I.  and  left  himadf  free  to  begin 
a  new  chapter  in  the  history  of  Germany. 

Charles  was  now  nearly  ready  to  crush  the  Protestants,  whose 
influence  and  teaching  had  cUvided  Germany  and  weakened 
.  the  imperial  power,  and  were  now  endangering  the 
^^^g  supremacy  of  the  Habsburgs  in  the  Netherlands  and 
ovwu*  in  Alsace.  His  plan  was  to  bring  about  the  meeting 
iMfB*  0/  of  a  gener^  council  to  make  the  necessary  reforms  in 
the  church,  and  then  at  whatever  cost  to  compel  the 
Protestants  to  abide  by  its  decisions.  While  Pope 
Paul  m.,  somewhat  reluctantly,  summoned  the  council  which 
ultimatdy  met  at  Trent,  Charles  made  vigorous  preparations 
for  war.  Having  made  peace  with  the  Turks  in  October  1545 
he  began  to  secure  allies.  Assistance  was  promised  by  the  pope; 
the  emperor  purchased  the  neutrality  of  Duke  William  of  Bavaria, 
and  at  a  high  price  the  active  aid  of  Maurice  of  Saxony;  he 
managed  to  detach  from  the  league  of  SchmaJkalden  those 
members  who  were  without  any  enthusiasm  for  the  Protestant 
cause  and  also  those  who  were  too  timid  to  enter  upon  a  serious 
struggle.  Meanwhile  the  league  was  inactive.  Its  chiefs  differed 
on  questions  of  policy,  one  section  believing  that  the  emperor 
did  not  intend  to  proceed  to  extremities,  and  for  some  time  no 
measures  were  taken  to  meet  the  coming  petlL  At  last,  in  June 
J  546,  during  the  meeting  of  the  diet  at  Regmsbucg,  Philip  and 
John  Frederick  of  Saxony  realized  the  extent  of  the  danger  and 
began  to  muster  their  forces.  They  were  still  much  more  powerful 
than  the  emperor,  but  they  did  not  work  well  together,  or  with 
Sebastian  Scfaartlin  von  Burtenbach,  who  led  their  troops  in 
South  Germany.  In  July  1546  they  were  placed  under  the 
imperial  ban,  and  the  war  began  in  the  valley  of  the  Danube. 
Charles  was  aided  by  soldiers  hurried  from  Italy  and  the  Nether- 
lands, but  he  did  not  gain  any  substantial  successes  until  after 
October  1546,  when  his  ally  Maurice  invaded  electoral  Saxony 
and  forced  John  Frederick  to  march  northwards  to  its  defence. 
The  Lutheran  cities  of  southern  and  central  Germany,  among 
Uiem  Strassburg,  Augsburg,  Ulm  and  Frankfort,  now  submitted 
to  the  emperor,  while  XTlrich  of  WOrttemberg  and  the  elector 
palatine  of  the  Rhine,  Frederick  II.,  followed  their  example. 
Having  restored  Roman  Catholicism  in  the  archbishopric  of 
Cologne  and  seen  Henry  of  Brunswick  settled  in  his  duchy  early 
in  1547,  Charles  led  his  men  against  his  principal  enemies,  Philip 
of  Hesse  and  John  Frederick,  who  had  quickly  succeeded  in 
driving  Maiuice  from  his  electorate.  At  Mtihlberg  in  April  1547 
he  overtook  the  army  of  the  Saxon  elector.  His  victory  was 
com{dete.  John  Frederick  was  taken  prisoner,  and  a  little  later 
Philip  of  Hesse,  after  vainly  prolonging  the  struggle,  was  induced 
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toaurrender.  The  riung  in  the  other  parts  ctf  northern  Gomany 
was  also  put  down,  and  the  two  leaders  of  p(^tical  Lutheranism 
were  prisonors  in  the  enqieror's  bands. 

Unable  to  shake  the  all^iance  of  John  Frederick  to  the 
Lutheran  faith,  Charles  kept  him  and  Philip  of  Hesse  in  c^tivity 
and  began  to  take  advantage  of  his  triumph,  although  ^ 
Magdeburg  was  still  offering  a  stubborn  resistance  urbm.'* 
to  his  allies.  By  the  capitulation  of  Wittenberg  the 
electorate  of  Saxony  was  transferred  to  Maurice,  and  in  the 
mood  of  a  conqueror  the  emperor  met  the  diet  at  Augsbui^ 
in  September  1547.  His  proposals  to  strengthen  and  reform 
the  administration  of  Germany  were,  however,  not  accq}table 
to  the  princes,  and  the  main  one  was  not  pressed;  Irat  the 
Netherlands  were  broug^  under  the  protection  dL  the  Eminre 
and  some  minor  reforms  were  carried  through.  A  serious  quarrel 
with  the  pope,  who  had  moved  the  council  from  Trent  to  Bologna, 
only  increased  the  determination  of  Charles  to  establish  religious 
coi^ormity.  In  consultation  with  both  Romanist  and  Lutheran 
divines  a  confession  of  faith  called  the  Interim  was  drawn  up; 
this  was  in  the  nature  of  a  compromise  and  was  issued  as  an  edict 
in  May  1548,  but  owing  to  the  opposition  of  the  Romanist 
princes  it  was  not  made  binding  tqion  them,  only  upon  the 
Lutherans.  There  was  some  resistance  to  the  Interim,  but 
force  was  employed  gainst  Au^burg  and  other  recalcitrant 
cities,  and  soon  it  was  generally  accepted.  Thus  all  Germany 
seemed  to  lie  at  the  emperor's  feet.  The  Refwmation  had 
enabled  him  to  deal  with  the  princes  and  the  imperial  cities 
in  a  fashion  such  as  no  sovereign  had  dealt  with  them  for  three 
centuries. 

Being  now  at  the  height  of  his  power  Charles  wished  to  secure 
the  succession  to  the  imperial  throne  to  his  son  Philip,  after- 
wards Philip  II.  of  Spain.  Thb  intention  produced  rtn 
dissensions  among  the  Habsburgs,  eQ>eciaUy  between  tepwM 
the  emperor  and  his  brother  Ferdinand,  and  other 
causes  were  at  work,  moreover,  to  undermine  the 
former's  position.  The  Romanist  princes  were  becoming  alarmed 
at  his  predtmiiiumce,  the  Protestant  princes  resented  his  arMtrary 
measures  and  disliked  the  harsh  treatment  meted  out  to  John 
Frederick  and  to  Philq>  of  Hesse;  all  alike,  irritated  1^  the 
presence  of  Spanish  soldiers  in  their  midst,  objected  strongly 
to  take  Philip  for  their  king  and  to  any  extension  of  Spanish 
influence  in  Germany.  Turkey  and  France  were  again  threaten- 
ing war,  and  although  the  council  had  returned  to  Trent  it 
seemed  less  likely  than  ever  to  satisfy  the  Protestants.  The 
general  discontent  found  expression  in  the  person  of  rb» 
Maurice  of  Saxony,  a  son-in-law  of  Philip  of  Hesse,  nvoUof 
whose  services  to  Charles  against  the  league  of  Schmal-  ^f^Ja?  ^ 
kalden  had  made  him  very  uiqwpular  in  his  own 
country.  Caring  little  or  nothing  about  doctrinal  disputes,  but 
a  great  deal  about  increaaing  his  own  importance,  Maurice  now 
took  the  lead  in  plotting  against  the  emperor.  He  entered  into 
an  alliance  with  John,  margrave  of  Brandenburg-Ctistrin,  with 
another  Hohenzollem  prince,  Albert  Aldbiades  of  Bayreuth, 
and  with  other  Lutheran  leaders,  and  also  with  Henry  II.  of 
France,  who  eagerly  seized  this  opportiinity  of  profiting  by  the 
dissensions  in  the  Empire  and  who  stipulated  for  a  definite 
reward.  Charles  knew  something  of  these  proceedings,  but  his 
recent  victory  had  thrown  him  partly  off  his  guard.  The  treaty 
with  France  was  signed  in  January  1552;  in  March  Henry  U. 
invaded  Germany  as  the  i»otector  of  her  Uberties,  while  Maurice 
seized  Augsburg  imd  marched  towards  Innsbruck,  wh«e  the  em- 
peror was  residing,  with  the  intention  of  making  him  a  prisoner. 
An  attempt  at  accommodation  failed;  Charles  fled  into 
Carinthia;  and  at  one  stroke  all  the  advantages  which  he  had 
gained  by  his  triumph  at  Miihlberg  were  lost.  Masters  of  the 
situation,  Maurice  and  his  associates  met  their  opponents  at 
Passau  in  May  1 553  and  arranged  terms  of  peace,  although  the 
emperor  did  not  assent  to  them  until  July.  The  two  captive 
princes  were  released,  but  the  main  point  agreed  upon  was  that 
a  diet  should  be  called  for  the  purpose  of  settling  the  religious 
difficulty,  and  that  in  the  meantime  the  Lutherans  were  to  enjoy 
full  religious  liberty. 
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Delayed  by  the  war  with  Fzanct  and  Tozkey,  the  diet  for  the 
■ettlraaent  ot  the  religious  difficulty  did  not  meet  at  Augsburg 

tmtil  February  1 555.  Ferdinand  represented  his 
T^'  brother,  and  aiter  a  prolonged  discussion  conditions 
jl^wlwij  of  peace  were  arranged.   Romanists  and  Lutherans 

were  placed  upon  an  equal  footing,  but  the  toleration 
which  was  granted  to  them  was  not  extended  to  the  Calvinists. 
Each  secular  prince  had  the  right  to  eject  from  his  land  all  those 
who  would  not  accept  the  form  of  religion  established  therein; 
thus  the  principle  of  ci^us  regio  ^its  reUgio  was  set  up.  Although 
the  Lutherans  did  not  gain  all  their  demands,  th^  won  solid 
advantages  and  were  allowed  to  keep  all  ecclesiastical  property 
seculuized  b^ore  the  peace  d  Fassau.  A  source  of  trouble, 
however,  was  the  clause  in  the  treaty  usually  called  the  eccles- 
iastical reservation.  This  required  an  ecclesiastical  prince,  if 
he  accepted  the  teaching  of  the  confession  of  Augsburg,  or  in 
other  words  became  a  Lutheran,  forthwith  to  res^  his  princi- 
pality. The  Lutherans  denied  the  validity  of  this  clause,  and 
notwithstanding  the  protests  of  the  Roman  Catholics  several 
prelates  became  Lutheran  and  kept  their  territories  as  secular 
possessions.  The  peace  of  Augsburg  can  hardly  be  described 
as  a  satisfactory  settlement.  Individual  t<^ration  was  not 
allowed,  or  only  allowed  in  unison  with  exile,  and  in  the  treaty 
there  was  abundant  material  for  future  discord. 

After  Maurice  of  Saxony  had  made  terms  with  darles  at 
Passau  he  went  to  he^  Ferdinand  against  the  Turks,  but  one 

of  his  allies,  Henry  II.  of  France,  continued  the  war 
f^fgj^    *  in  Germany  while  another,  Albert  Aldbiades,  entered 

upon  a  wild  campaign  of  plunder  in  Franconia.  The 
French  king  seized  Metz,  which  was  part  of  the  spoil  promised 
to  him  by  his  allies,  and  Charles  made  an  attempt  to  regain  the 
dty.  For  this  purpose  he  took  Albert  Aldbiades  into  his 
service,  but  after  a  stubborn  fight  his  troops  were  ooaq)dled 
to  retreat  in  January  1553.  Albert  then  renewed  his  raids,  and 
these  became  so  tenil:de  that  a  league  of  princes,  under  Maurice 
ul  Saxwy,  was  formed  to  crush  him;  although  Maurice  lost 
his  life  at  Sievenhaosen  in  Jidy  1553,  this  purpose  was  accom- 
plished, and  Albert  was  driven  from  Germany.  After  the  peace 
of  Augsburg,  which  was  published  in  September  1555,  the 
emperor  canied  out  his  intention  of  abdicating.  He  entrusted 
Spain  and  the  Netherlands  to  Philip,  while  Ferdinand  took  over 
the  conduct  of  affairs  in  Germany,  although  it  was  not  until 
1558  that  he  was  formally  installed  as  his  brother's  successor. 

Ferdinand  I.,  who  like  all  the  German  sovereigns  after  him 
was  reo^nized  as  emperor  without  bong  crowned  by  the  pope, 
f^^^f^  made  it  a  . prime  t^ject  of  his  short  reign  to  defend 
^  j;      and  enforce  the  religious  peace  of  Augsburg  for  which 

he  was  largely  zesptmsible.  Althou^  m  all  probal^ty 
numerically  superior  at  tlda  time  to  the  Somuiists,  the  Pro- 
testants were  weakened  by  divisions,  which  were  becoming 
daily  more  pronounced  and  more  serious,  and  partly  owing  to 
this  fact  the  emperor  was  able  to  resist  the  demands  of  each 
party  and  to  moderate  their  excesses.  He  was  continually 
harassed  by  the  Turks  until  peace  was  made  in  1563,  and  con- 
nected therewith  were  troubles  in  Bohemia  and  especially  in 
Hungary,  two  countries  which  he  had  acquired  through  marriage, 
while  North  Germany  was  disturbed  by  the  wild  schemes  of 
Wilhelm  von  Grumbach  iq.v.)  and  his  asodate  John  Frederick, 
duke  c/t  Saxony.  With  i^aid  to  the  religious  question  effOTts 
were  made  to  compose  the  differences  among  the  Protestants; 
but  while  these  ended  in  failure  the  Roman  Catholics  were 
gaining  ground.  Ferdinand  sought  earnestly  to  reform  the 
church  from  within,  and  before  he  died  in  July  1564  the  Counter- 
Reformation,  fortified  by  the  entrance  of  the  Jesuits  into  Germany 
and  by  the  issue  of  the  decrees  of  the  council  of  Trent,  had 
begun. 

Under  Ferdinand's  rule  there  were  some  changes  in  the 
administration  of  the  Empire.  Lutherans  sat  among  the  judges 
Admiah'  of  the  Retchskammergericht,  and  the  Atdic  Council,  or 
trmitn  Hofrat,  established  by  Maximilian  I.  for  the  Austrian 
lands,  extended  its  authmty  over  the  Empire 
and  was  known  as  the  Retchskcfrat.   Side  by  mde  with  these 


changes  the  imperial  diet  was  becoming  more  useless  and  un- 
widdy,  and  the  electors  were  gaining  power,  owing  partly  to 
the  WahlkapUulation,  by  which  on  dection  they  drcumscribed 
the  power  of  each  occupant  of  the  imperial  throne. 

Ferdinand's  son  and  successor,  the  emperor  Maximilian  II., 
was  a  man  of  tolerant  views;  in  fact  at  one  time  he  was  sus- 
pected of  being  a  Lutheran,  a  circumstance  which  ^^j^ 
greatly  annoyed  the  Habsburgs  and  delayed  his  own  „at3  n, 
dection  as  king  of  the  Rnnans.  However,  having 
given  to  the  electors  assurances  of  his  fiddity  to  the  Roman 
Church,  he  was  diosen  king  in  Novmber  1562,  and  became 
ruler  of  Germany  on  his  father's  death  nearly  two  years  later. 
Like  other  German  sovexdgns  Maximilian  pursued  the  phantom 
of  reli^ous  union.  His  first  diet,  which  met  at  Augsburg  in 
1566,  was,  however,  unable,  or  unwilling,  to  take  any  steps  in 
this  direction,  and  while  the  Roman  Catholics  urged  the  enforce- 
ment of  the  decrees  of  the  coimcil  of  Trent  the  serious  differences 
among  the  Protestants  recdved  fresh  proof  from  the  attempt 
made  to  exdude  the  CaJtvinist  prince  Frederick  UI.,  dector 
palatine  of  the  Rhine,  from  the  benefits  of  the  peace  of  Augsburg. 
After  this  Frederick  and  the  Calvinists  looked  for  sympathy 
more  and  more  to  the  Protestants  in  France  and  the  Netherlands, 
whom  thQT  assbted  with  troops,  while  the  Lutherans,  whose 
chief  prince  was  Augustus,  elector  of  Saxony,  adopted  a  more 
cautious  poli^  and  were  anxious  not  to  offend  the  emperor. 
There  were,  moreover,  troubles  of  a  personal  and  private  nature 
between  these  two  dectors  and  thdr  families,  and  these  embittered 
their  religious  differences.  But  these  divergences  of  opinion 
were  not  only  between  Roman  Catholic  and  Lutheran  or  between 
Lutheran  and  Calvinist,  they  were,  in  dectoral  and  ducaj 
Saxony  at  least,  between  Lutheran  and  Lutheran.  Thus  the 
Protestant  cause  was  weakened  just  when  it  needed  strengthen- 
ing, as,  on  the  other  side,  the  Roman  CathoUcs,  especially  Albert, 
duke  oi  Bavaria,  were  eageriy  fcnrwarding  the  progress  of  the 
older  faith,  wfaidi  towards  the  end  of  thb  rdgn  was  restored 
in  the  important  abbey  of  Fulda.  In  secular  i^alrs  Maximilian 
had,  just  after  his  accession,  to  face  a  renewal  of  the  Ttirkish 
war.  Although  his  first  diet  voted  liberal  asdstance  for  the 
defence  of  the  country,  and  a  large  and  splendid  army  was 
collected,  he  had  gained  no  advantage  when  the  campaign  ended. 
The  diet  of  Spires,  which  met  in  1570,  was  mainly  occupied 
in  disctissing  measures  for  preventing  the  abuses  caused  by 
the  enlistment  by  foreigners  of  German  mercenary  tro(H>B,  but 
nothing  was  done  to  redrew  this  grievance,  as  the  estates  wen 
unwiUing  to  accept  proposals  which  placed  more  power  in  the 
emperor's  hands.  Maximilian  found  time  to  make  earnest  but 
unavailing  efforts  to  mediate  between  his  cousin,  PhiUp  II. 
of  Spain,  and  the  revolted  Netheriands,  and  also  to  interfere 
in  the  affairs  of  Pcdand,  where  a  faction  dected  as  thdr 
king.  He  was  still  dealing  with  this  matter  and  h<^ing  to  gain 
support  for  it  from  the  did:  of  Rqcensburg  irhen.  he  died  (October 
1576). 

Maximilian's  successor  was  his  son,  Rudolph  H.,  who  had  been 
chosen  king  of  the  Romans  in  October  1575,  and  who  in  his 
later  years  showed  marked  traces  of  insanity.  The 
new  emperor  had  little  of  his  father's  tolerant  spirit, 
and  under  Us  feeble  and  erratic  rule  religious  and 
political  condderations  alike  tended  to  increase  the  disorder 
in  Germany.  The  death  of  the  Calvinist  leader,  the  dectiff 
palatine  Frederick  IH.,  in  October  1576  and  the  accession  of 
his  son  Louis,  a  prince  who  hdd  Lutheran  opinions,  obviously 
afforded  a  favotu-able  opporttmity  for  making  another  attempt 
to  unite  the  Protestants.  Under  the  guidance  of  Augustus  of 
Saxony  a  Lutheran  confession  of  faith,  the  Formula  concordiae, 
was  drawn  up;  but,  although  this  was  accepted  by  51  princes 
and  35  towns,  others — like  the  landgraves  of  Hesse  and  the 
dties  of  Madgeburg  and  Strassbxi^ — refused  to  sign  it,  and  thus 
it  served  only  to  emphasize  the  divisions  among  the  Protestants. 
Moreover,  the  friendship  between  the  Saxon  and  the  Palatine 
houses  was  soon  destroyed;  for,  when  the  dector  Louis  died 
in  1583,  he  was  succeeded  by  a  minor,  his  son  Frederick  IV., 
who  was  imder  the  guardianship  of  his  unde  John  Casimir 
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( 1 543-1 592),  a  prince  of  very  marked  Calvinut  syropathies  and 
of  some  militaiy  experience.  Just  before  this  time  much  wnat 
in  the  north-west  of  Geimaiqr  had  been  caused  by  the  settlement 
there  of  a  number  of  refugees  from  the  Netherlands.  Spreading 
their  advanced  religious  views,  these  settlers  were  partly 
responsible  tar  two  serious  outbreaks  of  disorder.  At  Aix-la' 
Chapelle  the  Protestants,  not  being  allowed  freedom  of  worship, 
took  possession  of  the  dty  in  1581.  The  matter  came  before  the 
diet,  which  was  opened  at  Augsburg  in  July  1583,  but  the  case 
was  left  undecided;  afterwards,  however,  the  Reichshofrat 
dedared  against  the  insurgents,  although  it  vts  not  until  1598 
that  Protestant  wor^iq)  was  abolished  and  the  Roman  Catholic 
governing  body  was  restwed.  At  Cologne  the  archbi^iop, 
Gebhard  Truchsess  von  Waldburg,  married  and  announced  bis 
intention  of  retaining  his  ^iritual  office.  Had  this  proceeding 
passed  unchallenged,  the  Protestants,  among  whom  Gebhart 
now  counted  himself,  would  have  had  a  majority  in  the  electoral 
coU^e.  The  Rtunan  Catholics,  however,  secured  the  deposition 
■of  Gebhard  and  the  election  in  his  stead  of  Ernest,  bishop  of 
Li£ge,  and  war  broke  out  in  1583.  Except  John  Casimir,  the 
Protestant  princes  showed  no  eagerness  to  assist  Gebhard,  who 
in  a  short  time  was  driven  from  his  see,  and  afterwards  took  up 
his  residence  in  Strassburg,  where  also  he  instigated  a  rebellion 
on  a  anall  scale.  Thus  these  quarrels  terminkted  in  victories 
for  the  Roman  Catludics,  who  weie  siuxsessful  about  this  time 
in  restoring  their  fiuth  in  the  bishoprics  of  WfixEbuig,  Salzburg, 
Bamberg,  Paderbom,  linden  and  OsnabrOck.  Another  dispute 
also  ended  in  a  similar  way.  This  was  the  claim  made  by  the 
administrator  of  the  archbishopric  of  Magdeburg,  a  Hohenzollem 
prince,  Joachim  Frederick,  afterwards  elector  of  Brandenburg, 
to  sit  and  vote  in  the  imperial  diet;  it  was  not  admitted,  and 
the  administrator  retired  from  Augsburg,  a  similar  fate  befalling 
a  similar  claim  made  by  several  other  administrators  some 
years  later. 

After  the  death  of  Augustus  of  Sas>cy  in  February  1586 
there  was  another  brief  alUance  between  the  Protestant  parties, 
although  on  this  oaasion  the  lead  was  taken  not  by 
the  Saxon,  but  by  the  Palatine  prince.  Less  strict 
in  his  adherence  to  the  tenets  of  Lutfaeranism  than 
Augustus,  the  new  elector  of  Saxony,  Christian  I., 
fell  under  the  influence  of  John  Casimir.  The  result  was  that 
Protestant  princes,  including  the  three  temporal  electors,  united 
in  placing  their  grievances  before  the  emperor;  obtaining  no 
redress  they  met  at  Torgau  in  1 591  and  offered  help  to  Henry 
IV.  of  France,  a  proceeding  which  was  diametrically  opposed  to 
the  past  policy  of  Saxony.  But  this  alliance,  like  its  forerunner, 
was  of  very  short  duration.  Christian  I.  died  in  1591,  and  under 
Christian  II.  electoral  Sa»my  re*established  a  rigid  Lutheianism 
at  home  and  pursued  a  pc^icy  of  moderatitm  and  neutrality 
abioad.  A  short  time  altermrds  the  milituit  party  among 
the  Protestants  suffered  a  heavy  loss  by  the  death  of  theit 
leader,  John  Casimir,  whose  policy,  however,  was  continued  by 
his  n^hew  and  pupil,  the  elector  Frederick  IV.  But  nrither 
desertion  nor  death  was  able  to  crush  entirely  the  mihtant 
Protestants,  among  whom  Christian,  prince  of  Anhalt  (1568- 
1630),  wu  rapidly  becoming  the  most  prominent  figure.  They 
made  themselves  very  troublesome  at  the  diet  of  R^ensburg 
in  1593,  and  also  at  the  diet  held  in  the  same  dty  four  years 
later,  putting  forward  various  demands  for  greftter  religious 
freedom  and  seeking  to  hinder,  or  dday,  the  payment  ot  the 
grant  for  the  Turkish  war.  Moreover,  in  1 598  they  put  fonrard 
the  thecffy  that  the  vote  M  a  majority  in  tiie  diet  was  not  binding 
upon  the  minority;  they  took  up  the  same  position  at  Regens- 
burg  in  1605,  when  they  raised  strtmg  objections  to  the  decisions 
(rf  the  Reichskofrat  and  afterwards  withdrew  from  the  diet  in 
a  body.  Thus,  under  Maximilian  of  Bavaria  and  Christian  of 
Anhalt  re^ctively  the  two  great  parties  were  gaining  a  better 
idea  of  their  own  needs  and  of  each  other's  aims  and  were 
watching  vigilantly  the  position  in  the  duchies  of  Cleves,  Jttlich 
and  Be^,  where  a  dispute  o^  the  succession  was  impending. 
While  wars  and  rumours  of  wars  were  disturbing  the  peace  in 
the  west  of  Germany  the  Turks  were  again  harassing  the  east. 


The  war  between  them  uul  the  Empire,  which  was  renewed  in 
1593,  lasted  ahxunt  without  interruption  until  November  x6o6, 
when  peace  was  made,  the  tribute  kmg  paid  by  Uie  emperor 
to  the  sultan  being  abandoned.  This  peace  was  concluded  not 
by  Rudolph,  but  by  his  brother,  the  archduke  Matthias,  who 
owing  to  the  emperor's  mental  incapadty  bad  just  been  declared 
by  his  Trin^mnn  the  head  of  the  house  of  Habsburg.  Rudolph 
resented  this  indignity  very  greatly,  and  until  his  death  in  January 
1613  the  relations  between  the  brothers  were  very  strained,  but 
this  main^  concerns  the  history  of  Hungary  and  of  Bohemia, 
which  were  sensibly  affected  by  the  fraternal  discord. 

By  this  time  however,  there  were  signs  of  substantial  progress 
on  the  part  of  the  great  Catholic  reaction,  which  was  to  have 
important  consequmces  for  Germany.  This  was  due 
QuUnly  to  the  persistent  seal  of  the  Jesuits.  Fw  a  cttmtat 
long  time  the  Protestants  had  absorbed  the  intellectual  ^[j^™*' 
strength  of  the  country,  but  now  many  able  scholars 
and  divines  among  the  Jesuits  could  hold  tbdr  own  with  their 
antagonists.  These -devoted  missionaries  of  the  church  gave 
thdr  attenrion  mainly  to  the  young,  and  during  the  reign  of 
Rudolph  II.  they  were  fortunate  enough  to  make  a  deep  im- 
pression upon  two  princes,  each  of  whom  was  destined  to  play, 
a  gr^t  part  in  the  events  of  bis  time.  These  princes  were 
Maximilian,  duke  of  Bavaria,  and  Ferdinand,  archduke  of 
Styru,,  the  former  a  member  of  the  house  of  Wittelsbach,  and 
the  latter  of  the  house  of  Habsburg.  Maximilian  became  pro- 
minent in  1607  by  executing  an  imperial  mandate  against  the 
free  city  of  Donauworth,  where  a  religious  riot  had  taken  place, 
and  afterwards  treating  it  as  his  own.  Rendered  suspidom 
by  this  arbitrary  act,  the  Protestant  princes  in  i6o3  formed  a 
confederation  known  as  the  Evangelical  Union,  and  in  response 
the  Roman  Catholics,  under  the  guidance  of  Maximilian,  united 
in  a  similar  confederation  afterwards  called  the  Catholic  League. 
This  was  founded  at  Munich  in  July  1609.  As  the  Union  was 
headed  by  the  electw  palatine  of  the  Rhine,  Frederick  IV., 
who  was  a  Calviniat,  many  Lutherans,  anumg  them  the  dector 
of  Saxony,  were  by  no  means  enthusiastic  in  its  sui^mrt.  It 
acquired,  however,  immense  importance  through  its  alliance 
with  Henry  IV.  of  France,  who,  like  Henry  II.,  wished  to  profit 
by  the  quarrels  in  Germany,  and  who  interfered  in  the  disputed 
succession  to  the  duchies  of  Cleves  and  JUlich.  War  seemed 
about  to  break  out  between  the  two  confederations  and  their 
foreign  allies  over  thu  question,  but  after  the  murder  of  the 
French  king  in  May  1610  the  Union  did  not  venture  to  fight. 

Ferdinand  waa  even  more  vigorotts  than  Maximilian  in  defence 
oi  his  reUgion.  On  assuming  the  government  of  Styria  he  set 
to  work  to  extirpate  Protestantism,  which  had  made 
otmriderable  progress  in  the  Austrian  arch-duchies.  ^^"^""^ 
Soon  afterwards  he  was  selected  hy  tihe  Habsburgs 
as  the  heir  (rf  the  childless  emperca  Matthias,  and  on  ooming  to 
Vienna  after  the  death  of  that  sovereign  in  March  1619  he  found 
himself  in  the  midst  of  hopeless  confusion.  The  Bohemians 
refused  to  acknowledge  him  as  their  king  and  elected  in  his 
stead  Frederick  V.,  the  etector  palatine  of  the  Rhine,  a  son-in- 
law  of  the  En^sh  king  James  I.,  and  the  Hungarians  and  the 
Austrians  were  hardly  less  disaffected.  As  Ferdinand  XL, 
however,  he  succxeded  in  obtaining  the  imperial  crown  in 
August  16x9,  and  from  that  time  he  was  dominated  by  a  fixed 
resolve  to  seoue  the  triumph  of  his  church  throughout  the 
Empire,  a  resolve  which  cost  Germany  the  Thirty  Years'  War. 

He  began  with  Bohemia.  Althou^  supported  by  Spain  he 
could  jwt  obtain  frmn  this  quarter  an  army  suffidently  strong 
to  cru^  the  Bohemians,  and  for  some  time  he  mnained 
powerless  and  inactive  in  Vienna.  Then  at  the  I^,*^ 
beginning  of  1620  he  came  to  terms  with  Maximilian  Bohttata* 
of  Bavaria,  who,  after  carefully  securing  his  own 
interests,  placed  the  army  of  the  League,  commanded  by  the 
celebrated  Tilly,  at  his  disposal.  Conditionally  the  Union 
promised  assistance  to  Frederick,  but  he  wasted  several  months 
and  vaguely  hoped  that  the  En^ish  king  would  help  him  out 
of  his  embarrassments.  MeanwhileTillyadvancedinto  Bohemia, 
and  in  November  1630  Frederick's  army  was  utterly  routed  at 
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the  battle  of  the  White  Hffl,  near  Fn^ue,  and  the  unfortimate 
Sector  had  just  time  to  escape  from  tlw  kingdom  he  had  rashly 
undertaken  to  govern.  Ferdinand  drove  to  the  uttermost  the 
advantages  of  his  victory.  The  Union  being  destroyed  and 
the  Bohemiui  revolution  crushed,  attention  was  turned  to  the 
hereditary  lands  of  the  elector  palatine.  The  Spanish  troops 
and  the  army  of  the  League  invaded  the  Rhenish  Palatinate, 
which  was  defended  by  Frederick's  remaining  adherents,  Christian 
of  Brunswick  and  Count  Ernst  von  Mansfeld,  but  after  several 
battles  it  passed  completely  into  the  possessionof  the  imperialists. 
Having  been  placed  under  the  impraial  ban  Fredmck  became 
an  exile  from  his  inheritance,  and  the  dectorate  which  he  ms 
declared  to  have  forfeited  was  cxmferred  <m  Maximilian. 

Thus  ended  the  first  stage  of  the  Thirty  Years'  War,  although 
some  desultory  fighting  continued  between  the  League  and 
Dsabb  opponents.   The  second  began  in  1625  with  the 

laiH»  formation,  after  much  fruitless  negotiation,  of  a 
JtafMpJa  Protestant  combination,  which  had  the  support  of 

England,  although  its  leading  member  was  Christian 
IV,,  king  of  Denmark,  who  as  duke  of  Holstein  was  a  prince  of 
the  Empire,  and  who  like  other  Lutherans  was  alarmed  at  the 
emperor's  successes.  It  was  in  this  war  that  Europe  first  became 
familiar  with  the  great  name  of  Wallenstein.  Unable  himself 
to  raise  and  equip  a  strong  army,  and  restive  at  his  dq>end* 
ence  on  the  League,  Ferdmand  gladly  accepted  WaUenstein's 
o£Fer  to  put  an  army  into  tha  field  at  no  cost  to  him- 
self. After  Wallenstein  had  beaten  Mansfeld  at  the  bridge 
of  Dessau  in  April  1636,  and  Tilly  had  defeated  Christian  of 
Denmark  at  Lutter  in  the  succeeding  August,  the  two  generals 
united  their  forces.  Denmark  was  invaded,  and  Wallenstein. 
now  duke  of  Friedland,  was  authorized  to  govern  the  conquered 
duchies  of  Mecklenburg  and  Pomerania;  but  his  ambitious 
scheme  of  securing  the  whole  of  the  south  coast  of  the  Baltic 
was  thwarted  by  the  resistance  of  the  city  of  Stralsund,  which 
for  five  months  he  vainly  tried  to  take.  Denmark,  however, 
was  omipelled  to  conclude  peace  at  Lttbeck  in  May  1629. 

Intoxicated  by  success,  Ferdinand  had  issued  two  months 
before  the  famous  Edict  of  Restitution.  This  ordered  the 

restoration  of  all  ecdeuastical  lands  which  had  come 
©/"vKaXtoB-  ^^^^  possesMon  of  the  Protestants  since  the  peace 
dtte.        of  Passau  in  1552,  and,  as  several  archbishoprics 

and  bishoprics  had  become  Protestant,  it  struck 
a  tremendous  blow  at  the  emperor's  foes  and  stirred  among 
them  intense  and  universal  opposition.  A  little  later,  yielding 
to  Maximilian  and  his  colleagues  in  the  League,  Ferdinand 
diunissed  Wallenstein,  whose  movements  had  aroused  their 
resentment,  from  his  service.  A  more  inauspicious  moment 
could  not  have  been  chosen  iax  these  two  serious  st^,  because 
in  the  summer  of  1630  Gustavus  Adolphus  left  Sweden  at  the 
bead  of  a  strong  army  for  the  purpose  of  sustaining  the  Protestant 
cause  in  Germany.  At  first  this  great  king  was  coldly  received 
by  the  Protestants,  who  were  ignorant  of  his  deigns  and  did  not 
want  a  stranger  to  profit  by  the  internal  disputes  of  their  country. 
A  mistake  at  the  outset  would  probably  have  been  fatal  to  him, 
but  he  saw  the  dangers  of  his  position  and  moved  so  warily 
that  in  less  than  a  year  he  had  obtained  the  alliance  of  the 
elector  of  Saxony,  a  consequence  of  the  terrible  sack  of  Magdeburg 
by  the  imperialists  in  May  163 1  and  of  the  devastation  of  the 
electorate  by  Tilly.  He  had  also  obtained  on  his  own  terms  the 
asastance  of  France,  and  was  ready  to  enter  upon  his  short  but 
Iffilliant  campaign. 

Having  captured  Frankfortxm-Oder  and  forced  the  hesitating 
elector  of  Brandenburg,  George  William,  to  grant  him  some  assist- 
Tb»  cam-  ance,  Gustavus  Adolphus  added  the  Saxcm  army  to  his 
pa^ot  own,  and  in  September  1631  he  met  TiUy,  at  the  head 
AdSb^L  °^  "^'^y      whole  force  of  the  League,  at  Breitenfeld, 

near  Leipzig,  where  he  gained  a  victory  which  placed 
North  Germany  entirely  at  his  feet.  So  utterly  had  he  shattered 
the  emperor's  power  that  he  could  doubtless  have  marched 
straight  to  Vienna;  he  preferred,  however,  to  proceed  through 
central  into  southern  Germany,  while  his  Saxon  ally,  the  elector 
John  Geocge,  recovered  Silesia  and  Lusatia  and  invaded  Bohemia. 


WOtzbu^  and  Ftankfort  were  among  the  cities  which  <^wiked 
their  gates  to  the  Swedish  king  as  the  deliverer  of  the  Protestants; 
several  princes  sou^t  his  alliance,  and,  making  the  captured 
dty  of  Mainz  his  headquarters,  he  was  busily  engaged  for  some 
months  in  resting  and  strengthening  his  army  and  in  n^tiating 
about  the  future  conduct  of  the  war.  Early  in  1632  he  led  his 
troops  into  Bavaria.  In  April  he  defeated  Tilly  at  the  crossing 
of  the  Lech,  the  imperialist  general  being  mortally  wounded 
during  this  fight,  and  then  he  took  possession  of  Augsburg  and 
of  Munich.  Before  these  events  Ferdinand  had  realized  how 
serious  had  been  his  mistake  in  dismiasing  Wallenstein,  and  after 
some  delay  his  agents  persuaded  the  great  general  to  emerge 
from  his  retirement.  The  conditions,  however,  uptm  iriuch 
Wallenstein  consented  to  come  to  the  emperor's  aid  were  remark- 
ably onerous,  but  Ferdinand  had  perforce  to  assent  to  them. 
He  obtained  sole  command  of  the  imperial  armies,  with  the 
power  of  concluding  treaties  and  of  granting  pardons,  and 
he  doubtless  insisted  on  the  withdrawal  of  the  Edict  of  Resdtu- 
tion,  although  this  is  not  absolutely  certain;  in  brief,  the  only 
limits  to  his  power  were  the  limits  to  the  strength  of  his  army. 
Having  quif^y  assembled  this,  he  drove  the  Saxons  from 
Bohemia,  and  then  marched  towards  Franconia,  with  the 
intention  of  crossing  swords  with  his  only  serious  rival,  Gustavus 
Adolphus,  who  had  left  Munich  when  he  heard  that  this  foe 
had  taken  the  field.  The  Swedes  and  their  allies  occupied  Nurem- 
berg, while  the  impoialists  fortified  a  great  camp  ami  bloduded 
the  city.  Gustavus  made  an  attmpt  to  storm  these  fortifications, 
but  he  failed  to  make  any  impression  on  them;  he  failed  also 
in  inducing  Wallenstein  to  accept  battle,  and  he  was  forced  to 
abandon  Nuremberg  and  to  march  to  the  protection  of  Saxony. 
Wallenstein  followed,  and  the  two  armies  f^ed  each  other  at 
Liitzen  on  the  i6th  of  November  1632.  Here  the  im[>erialists 
were  beaten,  but  the  victory  was  even  more  disastrous  to  the 
Protestant  cause  than  a  defeat,  for  the  Swedish  king  was  among 
the  slain. 

The  Swedes,  vdiose  leader  was  now  the  dumcdlor  Oxenstjema, 
were  stunned  hy  this  catastrophe,  but  in  a  desultory  fashion 
they  maintained  the  struggle,  and  in  April  1633  a 
new  league  was  formed  at  Heilbronn  betweoithem  and  /g^g^  ^ 
the  representatives  of  four  of  the  German  circles,  Heubnmm 
while  by  a  new  agreement  France  continued  to  furnish 
monetary  aid.  Of  this  alliance  Sweden  was  the  pre- 
dominant  member,  but  the  German  allies  had  a  certain 
voice  in  the  direction  of  affairs,  the  military  command 
being  divided  between  the  Swedish  general  Horn  and  Bernhardt 
duke  of  Saxe-Weimar.  About  this  time  some  discontent  arose 
in  the  allied  army,  and  to  allay  this  Bemhard  was  granted  the 
bishoprics  of  WOrzburg  and  of  Bamberg,  with  the  title  of  duke 
of  Franconia,  but  on  the  strange  condition  Uiat  he  should  hold 
the  duchy  as  the  vassal  of  Sweden,  not  as  a  vassal  of  the  Emfure. 
The  war,  thus  revived,  was  waged  principally  in  the  valleys 
of  the  JDanube  and  the  Rhine,  the  Swedes,  seizing  Alsace  whUe 
Bernhard  captured  Regensburg.  Meanwhile  Wallenstein  waa 
again  arousing  the  suspicions  of  his  nominal  allies.  Instead  of 
attacking  the  enemy  with  his  accxistomed  vigour,  he  withdrew 
into  Bohemia  and  was  engaged  in  lengthy  negotiations  with  the 
Saxon  soldier  and  diplomatist,  Hans  Georg  von  Amim  (1581- 
1641),  his  object  being  doubtless  to  come  to  terms  with  Saxony 
and  Brandenburg  either  with  or  without  the  emperor's  consent. 
His  prime  object  was,  however,  to  secure  for  himself  a  great 
territorial  position,  possttdy  that  of  king  of  Bohemia,  and  it  is 
obvious  that  his  aims  and  amlnti<ms  were  diametrically  opposed 
to  the  ends  desired  by  Ferdinand  and  by  his  Spanish  and  Bavarian 
allies.  At  length  he  set  his  troo[»  in  motion.  Having  gained 
some  successes  in  the  north-east  of  Germany  he  marched  to 
succour  the  hardly  pressed  elector  of  Bavaria;  then  suddenly 
abandoning  this  purpose  he  led  his  troops  back  to  Bohemia  and 
left  Bemhard  of  Saxe-Weimar  in  possession  of  the  Danube 
valley.  It  is  not  surprising  that  a  cry,  louder  than  ever,  now 
arose  for  his  dismissal.  Ferdinand  did  as  he  was  required. 
In  January  1634  he  declared  Wallenstein  deposed  from  his 
command,  but  he  was  still  at  the  head  of  an  army  when  he  was 


Digitized  by 


Google 


HISTORY] 


GERMANY 


859 


murdered  in  the  fcdlowing  month  at  Egn.  Comauuuled  now  by 
the  king  of  Hungary,  afterwards  the  emperor  Ferdinand  III., 
the  imperialists  retook  Regensburg  and  captured  Dtmauwfirth; 
then,  aided  by  some  Spa^sfa  troops,  they  gained  a  victory  at 
Nfirdlingen  in  September  1634,  the  results  of  which  were  as 
decisive  and  as  satisfactory  for  them  as  the  results  of  Breitenfeld 
had  been  for  their  foes  two  years  before. 

The  demoralization  of  the  Swedes  and  their  allies,  which  was 
a  consequence  of  the  defeat  at  Ndrdlingen,  was  the  opportunity 
p^^^  of  France.  Having  by  clever  (Uplomacy  phiced  gar- 
iatnpari  xisons  in  several  places  in  Alsace  and  the  Palatinate, 
lmA»  the  king  of  France,  or  rather  Cardinal  RicheUeu,  now 
**^*  entered  the  field  as  a  [Hindpal,nuule  a  definite  alUance 
with  Sweden  at  Compidgne  in  ^uii  1635,  and  in  the  following 
month  dedared  war  and  put  four  armies  £a  motion.  But  the 
thoughts  of  many  had  already  turned  in  the  direction  of  peace, 
and  in  this  manner  John  George  of  Saxony  took  the  lead,  signing 
in  May  1635  the  important  treaty  of  Prague  with  the  emperor. 
The  vexed  and  difficult  question  of  the  ownership  of  the  ecclesi- 
astical lands  was  settled  by  fixing  November  1627  as  the  deciding 
date;  those  who  were  in  possession  then  were  to  retain  them 
for  forty  years,  during  which  time  it  was  hoped  a  satisfactory 
airangement  would  be  reached.  The  Saxon  elector  gained 
some  additions  of  territory  and  promised  to  assist  Ferdinand 
to  recover  any  lands  whidi  had  been  taken  from  him  by  the 
Swedes,  or  by  other  foes.  For  this  purpose  a  united  army  was 
to  serve  under  an  inq)eiial  general,  and  all  leagues  were  to  be 
dissolved.  In  ^te  of  the  diplomatic  efforts  of  Sweden  the  treaty 
of  Prague  was  accepted  almost  at  once  by  the  elector  of  Branden- 
burg, the  duke  of  Wttrttemberg  and  other  princes,  and  also  by 
several  of  the  most  important  of  the  free  cities.  It  was  only,  in 
fact,  the  failure  of  Saxony  and  Sweden  to  come  to  terms  which 
prevented  a  general  peace  in  Germany.  The  Thirty  Years* 
War  now  took  a  different  form.  Its  original  objects  were  almost 
forgotten  and  it  was  continued  mainly  to  further  the  ambitions 
of  France,  thus  being  a  renewal  of  the  great  fight  between 
the  houses  of  Habsbuig  and  of  Bourbon,  and  to  secure  for 
Sweden  some  reccnnpense  for  the  efforts  whidi  she  had  put 
forward. 

While  the  signatories  of  the  peace  of  Prague  were  making 
ready  to  assist  the  emperor  the  only  Germans  on  the  other  side 

were  found  in  the  army  under  Bemhard  of  Saxe- 
?^l^f  Weimar.  The  final  stage  of  the  war  opened  with  con- 
^^Umar.    siderable  Swedish  successes  in  the  north  of  Germany, 

especially  the  signal  victory  gained  by  them  over  the 
imperialists  and  the  Saxons  at  Wittstock  in  October  1636.  At 
the  same  time  good  fortune  was  attending  the  <^>erations  of  the 
French  in  the  Rhindand,  where  they  were  aided  by  Bemhard  of 
San- Weimar,  a  satisfactc^  financial  arrangement  between 
these  parties  having  been  reached  in  the  «itumn<tf  1635.  The 
year  1638  was  an  especfally  fmtunate  one  for  France  and  her 
aUies.  Bemhard's  capture  of  Rheinfelden  and  of  Breisach  gave 
^em  possession  of  the  surrounding  districts,  but  dissensions 
arose  concerning  the  division  of  the  spoil;  these,  however,  were 
stopped  by  the  death  <^  Bemhard  in  July  1639,  when  France 
took  his  army  into  her  pay.  Thus  the  war  continued,  but  the 
desire  for  peace  was  growing  stronger,  and  this  was  reflected  in 
the  proceedings  of  the  diet  which  met  at  Regensburg  in  1640. 
Under  Count  Torstenssen  the  Swedes  defeated  the  imperialists 
at  Breitenfeld  in  1643;  three  years  later  they  gained  another 
victory  at  Jankau  and  advanced  almost  to  Vienna,  and  then  the 
last  decisive  move  of  the  war  was  made  by  the  great  French 
general,  Turenne.  Having  beensuccessful  in  the  B.hineland,  where 
be  had  Cf^Jtured  Philippsburg  and  Worms,  Turenne  joined  his 
forces  to  those  of  Sweden  under  Wrangd  and  advanced  into 
Bavaria.  Ravagingtheland,  they  compelled  theelector  Maximilian 
to  sign  a  truce  and  to  withdraw  his  troops  from  the  imperial  army. 
When,  however,  the  allied  army  had  retired  Maximilian  repented 
of  his  action.  Again  he  joined  the  emperor,  but  his  punishment 
was  swift  and  sure,  as  Turenne  and  Wrangel  again  marched  into 
the  electorate  and  defeated  the  Bavarians  at  Zusmarshausen, 
near  Augsburg,  in  May  1648.  A  few  minor  operaticnis  followed, 


and  th^  came  the  wdcome  news  of  the  amclaakm  of  the  treaty 
of  Westphalia. 

The  preliminary  negotiations  tor  peace  were  begun  at  Hamburg 
and  Cologne  before  the  death  of  the  emperor  Ferdinand  IL  in 
1637.   By  a  treaty  signed  at  Hamburg  in  December 
1641  it  was  agreed  that  peace  conferences  should  meet 
at  MUnster  and  at  Osnabritck  in  March  1642,  the  ^iZ^ 
emperor  treating  with  France  in  the  former,  and  with 
Sweden  in  the  latter  dty.   The  Roman  Catholic  princes  of  the 
Empire  were  to  be  represented  at  Milnster  and  the  Protestants 
at  Osnabriick.   Actually  the  conferences  did  not  meet  until  1645, 
when  the  elector  of  Brandenbu^  had  made,  and  the  elector  at 
Saxony  was  about  to  make,  a  truce  with  Sweden,  these  two 
countries  being  withdrawn  from  the  ravages  (tf  the  war.  In 
three  years  the  many  controversial  questions  were  discussed  and 
settled,  and  in  October  1648  the  treaty  of  Westphalia  was  signed 
and  the  Thirty  Years'  War  was  at  an  end. 

The  Thirty  Years'  War  settied  once  for  all  the  principle  that 
men  should  not  be  persecuted  for  their  religious  faith.  It  is  true 
that  the  peace  of  Westphalia  formally  recognized  only  Bn^ctM  of 
the  three  creeds,  Catholicism,  Lutheranism  and  tb»  Thirty 
Calvinism,  but  so  much  suffering  had  been  caused  y»m* 
by  the  interference  of  the  state  with  individual  con- 
viction,  that  toleration  in  the  largest  sense,  so  far  as  law  was 
concerned,  was  virtually  conceded.  This  was  the  vAa  advantage 
gained  from  the  war  by  the  Frotestants.  The  Catbolics  insisted 
at  first  on  ke^ung  all  the  ecdesiastical  lands  which  had  been 
taken  from  them  beftwe  the  Edict  of  Restitution  in  1629.  The 
Protestants  responded  by  demanding  that  they  should  lose 
nothing  which  they  had  held  before  1618,  when  the  war  began. 
A  compromise  was  at  last  effected  by  both  parties  agreeing  to  the 
date  1624,  an  arrangement  which  secured  to  the  Catholics  their 
gains  in  Bohemia  and  the  other  territories  of  the  house  of 
Habsburg.  The  restoration  of  the  elector  palatine  to  part  of  his 
lands,  and  his  reinstatement  in  the  electoral  office,  were  im- 
portant Goncesaons;  but  on  the  other  hand,  the  duke  of  Bavaria 
kept  the  Uppn  Palatinate,  the  dector  palatine  becoming  the 
ei^th  and  junior  member  of  the  electoral  allege. 

The  country  suffered  enormous  territorial  losses  by  the  war. 
Up  to  this  time  the  possession  of  Metz,  Toul  and  Verdun  by 
France  had  never  been  officially  recognized;  now 
these  bishoprics  were  formally  conceded  to  her.  She  fiurHoo'* 
also  received  as  much  of  Alsace  as  belonged  to  Austria. 
To  the  Swedes  were  granted  Western  Pomerania,  with  Stettin, 
and  the  archbishopric  of  Bremen  and  the  bishopric  of  Verden. 
These  acquisitions,  which  surpassed  the  advantages  Gttstavus 
Adolphus  had  hoped  to  win,  gave  Sweden  the  command  both  of 
the  Baltic  and  of  the  North  Sea.  In  virtue  of  her  German  posses- 
sions Sweden  became  a  member  of  the  Kmiure;  but  France 
obtained  absolute  amtiol  of  her  new  territories^  There  was  a 
furthnr  diminution  of  Germany  by  the  recognition  cH  the  inde- 
pendence of  Smtzerland  and  the  United  Provinces..  Both  had 
long  been  virtually  free;  they  now  for  the  first  time  took  the 
position  of  distinct  nations. 

In  the  political  constitution  of  Germany  the  peace  of  West- 
phalia did  not  so  much  make  changes  as  sanction  those  already 
effected.   The  whcde  tendency  of  the  Reformation  had 
been  to  relax  the  bonds  which  united  the  various  ^gooa 
elements  of  the  state  to  each  other  and  to  their  bead,  mmatbm 
It  divided  the  nation  into  two  hostile  parties,  and  the  pooucmi 
emperor  was  not  able  to  assume  towards  them  a  ^1^^^^ 
perfectiy  impartial  position.   His  in^Mrial  crown  im- 
posed  up<m  him  the  necessity  of  associating  himself  with  the 
Roman  Catholics;  so  that  the  Protestants  had  anew  and  power- 
ful reason  for  looking  upon  him  with  jealousy,  and  trying  to 
diminish  his  authority.  The  Roman  Catholics,  while  maintaining 
their  religion,  werewillii^;enou^toco^perate  withthemfor  this 
object;  and  Germany  often  saw  the  strange  spectacle  of  princes 
rallying  round  the  emperor  for  the  defence     the  church,  and  at 
the  same  time  striking  deadly  blows  at  his  political  influence. 
The  diet  was  a  scene  of  peipetual  quarrelling  between  the  two 
factions,  and  their  differences  made  it  impossible  for  the  imperial 
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chamber  to  move  bejrond  the  region  of  oflEtdal  routine.  Thus 
before  the  Thirty  Years'  War  the  Empire  had  virtually  ceased 
to  exist,  Germany  having  beccnne  a  loose  confederation  oi  princi- 
palities and  free  dties.  For  a  moment  the  emperor  Ferdinand 
appeared  to  have  touched  the  ideal  of  Charles  V.  in  so  far,  at 
least,  as  it  related  to  Germany,  but  only  for  a  moment.  The 
stars  in  their  courses  fottght  against  him,  and  at  the  time  of  his 
death  he  saw  how  far  beyond  his  power  were  the  forces  with 
which  even  Charles  had  been  unable  to  contend.  The  state  of 
things  which  actually  existed  the  peace  of  Westphalia  made 
legal.  So  nearly  complete  was  the  independence  of  the  states 
that  each  received  the  right  to  form  alliances  with  any  of  the 
others,  or  with  foreign  powers,  nominally  on  condition  that  their 
alliances  should  not  be  injurious  to  the  emperor  or  to  the  Empire. 
Any  authority  which  still  lawfully  belonged  to  the  emperor  was 
truisferred  to  the  diet.  It  alone  had  now  the  power  of  making 
laws,  of  concluding  treaties  in  the  name  of  Germany,  and  of 
declaring  war  and  re-establishing  peace.  No  one,  however,  ex- 
pected that  it  would  be  of  any  real  service.  From  1663  it  became 
a  permanent  body,  and  was  attended  only  by  the  representatives 
of  the  princes  and  the  dries;  and  from  that  rime  it  occupied 
itself  mainly  with  trifles,  leaving  the  affairs  of  each  state  to  be 
looked  after  by  its  own  authoriries,  and  those  of  the  country 
generally  to  such  fortunes  as  chance  should  determine. 
,  It  would  not  have  been  strange  if  so  shadowy  an  Empire  had 
been  brought  altogether  to  an  end.  Some  slight  bond  of  con- 
C^itaf^  nezitm  was,  however,  necessary  for  defence  against 
aaa»  common  daiigers;  and  the  Empire  lud  existed  so  long, 
•/tt*  and  so  many  great  assodarions  w^  connected  with 
it,  that  it  seemed  to  all  parries  preferable  to  any  other 
form  of  union.  Moreover,  Sweden,  and  other  states  which  were 
now  members  of  the  Empire,  warmly  supported  it;  and  the 
hoxise  of  Habsburg,  on  which  it  reflected  a  certain  splendour, 
would  not  willingly  have  let  it  die.  An  Austrian  ruler,  even 
when  he  spoke  only  in  the  name  of  Austria,  derived  authority 
from  the  fact  that  as  emperor  he  represented  many  of  the  greatest 
memories  of  European  history. 

The  effect  of  the  Hiirty  Years'  War  on  the  narional  life  was 
disastrous.  It  had  not  been  carried  on  by  disciplined  armies, 
but  by  hordes  of  adventurers  whose  sole  object  was 
plunder.  The  crudties  they  inflicted  on  their  victims 
are  almost  beyond  conception.  Bef(Hre  the  war  the 
population  was  nearly  twenty  millions;  after  it  the  number 
was  probably  about  six  millions.  Wh(^e  towns  and  villages 
were  laid  in'  ashes,  and  vast  districts  turned  into  deserts. 
Churches  and  schools  were  dosed  by  hundreds,  and  to  such 
straits  were  the  people  often  reduced  that  cannibalism  is  said  to 
have  been  not  uncommon.  Industry  and  trade  were  so  com- 
pletdy  paralysed  that  in  163  s  the  Hanseatic  League  was  virtually 
broken  up,  because  the  members,  once  so  wealthy,  could  not 
meet  the  necessary  expenditure.  The  population  was  not  only 
impoveridml  and  redxiced  in  numbers  but  broken  in  8i»rit. 
It  lost  confidence  in  itself,  and  for  a  time  effected  in  politics, 
literature,  art  and  sdence  little  that  is  worthy  of  serious 
study. 

The  princes  knew  well  how  to  profit  by  the  national  prostrarion. 
The  local  diets,  which,  as  we  have  seen,  formed  a  real  check 

on  petty  tyranny,  and  kept  up  an  intimate  rdarion 
p^0^     between  the  princes  and  their  subjects',  were  nearly 

all  destroyed.  Those  which  remained  were  injurious 
rather  than  benefidal,  since  they  often  gave  an  appearance  of 
lawfulness  to  the  caprices  of  arbitrary  soverea^is.  After  the 
Thirty  Years'  War  it  became  fashionable  for  the  heus  of  prind- 
palities  to  travd,  and  especially  to  spend  some  time  at  the  court 
of  France.  Here  they  i«adily  imbibed  the  ideas  of  Louis  XIV., 
and  in  a  short  time  nearly  every  petty  court  in  Germany  was  a 
feeble  imitation  of  Versailles.  Before  the  Reformation,  and  even 
for  some  time  after  it,  the  princes  were  thorough  Germans  in 
sympathies  and  habits;  they  now  began  to  be  separated  by  a 
wide  gulf  from  thdr  people.  Instead  of  studying  the  general 
wdfare,  th^  wrung  from  ediausted  states  the  largest  possible 
revenue  to  suj^xut  a  lavidi  and  ridiculous  expenditure.  The 
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petriest  princeling  had  his  army,  his  palaces,  his  multitudes  of 
household  officers;  and  mmt  of  them  pampered  every  vulgar 
i4>petito  without  respect  other  to  morality  or  to  dece&cy.  Mai^ 
nobles,  whose  lands  had  been  wasted  during  the  war,  flocked  to 
the  little  capitals  to  make  thdr  way  1^  contonptitde  court 
services.  Beneath  an  outward  ^(hs  of  n^ement  these  nobles 
were,  as  a  dass,  coarse  and  selfish,  and  they  made  it  their  chief 
object  to  promote  thdr  own  interests  by  fostering  absolutist 
tendendes.  Among  the  people  there  was  no  public  opinion  to 
discourage  despotism;  the  majority  accepted  their  lot  as 
inevitable,  and  tried  rather  to  reproduce  than  to  restrain  the  vices 
of  their  rulers.  Even  the  churches  offered  little  f^iposition  to 
the  excesses  of  persons  in  authority,  and  in  many  instances  the 
dergy,  both  Protestant  and  Catholic,  acquired  an  uneDvial^ 
notoriety  for  thdr  readinera  to  oveiioc^  or  condone  actions 
which  outraged  the  higher  senrim«nts  of  humanity.  In  the 
free  imperial  dties  there  was  more  manliness  of  t(me  than  dae- 
where,  but  there  was  littie  of  the  generous  rivalry 
among  the  different  dasses  which  had  once  raised  them 
to  a  high  levd  of  prosperity.  Most  of  them  resigned 
their  liberties  into  the  hands  of  oligarchies,  and  others  allowed 
themselves  to  be  annexed  by  ambitious  princes.   (A.  W.  H.*) 

Ferdinand  lU.  succeeded  to  the  throne  when  the  fortunes 
of  his  house  were  at  a  low  ebb,  and  he  continued  the  Thirty 
Years*  War,  not  in  the  hope  of  re-establishing  the  - 
Roman  Catholic  religion  or  of  restoring  the  imperial  //j^ 
authority,  but  of  remedying  as  far  as  he  could  the 
havoc  caused  by  his  father's  recUessnesa.  After  the  ccmdusibn 
of  peace  nothing  happened  to  make  his  reign  memocsJcAR.  His 
son  Leopold  I.  was  a  man  of  narrow  intellect  and  r^^^g 
feeble  will;  yet  Germany  sddom  so  keenly  fdt  the  ^'^^"^  ' 
need  of  a  strong  emperor,  for  she  had  during  two  generations  to 
contend  with  a  watchful  and  grasping  rival.  For  more  than  a 
century  it  had  been  the  policy  of  France  to  strengthen  herself 
by  fostering  the  internal  dissensions  of  Germany.  This  was  now 
easy,  and  Louis  XIV.  made  unscrupulous  use  of  the 
advantages  his  predecessors  had  helped  to  gain  for  jav'ot 
him.  Germany,  as  a  whole,  could  not  for  a  long  time  Prmavr, 
be  induced  to  resist  him.  His  schemes  d^«ctly 
threatened  the  independence  of  the  princes;  but  they  were  too 
indolent  to  unite  against  his  ambition.  They  grudged  even  the 
contributions  necessary  for  the  maintenance  of  the  frontier 
fortresses,  and  many  of  them  stooped  to  accept  the  bribes  he 
offered  them  on  condition  that  they  should  remain  quiet.  In  his 
war  with  the  United  Provinces  and  Spain,  begun  in  1672,  he  was 
opposed  by  the  emperor  as  ruler  of  Austria,  and  by  Frederick 
William,  the  elector  of  Brandenburg;  and  in  1675  the  latter 
gained  a  ^lendid  victory  at  Fehrbellin  over  his  allies,  the  Swedes. 
At  the  end  of  the  war,  in  1678,  by  the  peace  of  Nijmwegen,  Louis 
took  care  that  Frederick  William  should  be  depriwd  of  the 
fruits  of  his  victory,  and  Austria  had  to  resign  Frdburg  im 
Brd^u  to  the  Fremrh.  Under  the  pretence  that  when  France 
gained  the  Austrian  lands  in  Alsace  she  also  acquired  a  riglit 
to  all  places  that  had  ever  been  united  to  them,  Louis  began  a 
series  of  systematic  robberies  of  German  towns  and  territories. 
"  Chambers  of  Reunion  "  were  appointed  to  give  an  appearance 
of  legality  to  these  proceedings,  which  culminated,  in  1681,  in 
the  seizure  of  Strassburg.  Germans  of  all  states  and  ranks  were 
indignant  at  so  gross  a  htmiiliation,  but  even  the  loss  of  Strassburg 
did  not  suffice  to  move  the  diet.  The  emperor  himself  might 
probably  have  interfered,  but  Louis  had  provided  him  with 
ample  employment  by  stirring  up  against  Mm  the  Hungarians 
and  the  TSirks.  So  com^dete  was  his  hold  over  the  majority  of 
the  princes  that  when  the  Turi»,  in  1683,  surrounded  Vienna, 
and  appeared  not  unlikdy  to  advance  into  tiie  heart  of  Germany, 
they  looked  on  indifferently,  and  allowed  the  emperor  to  be  saved 
by  the  promptitude  and  courage  of  John  Sobieski,  king  of  Poland. 
At  last,  when,  in  1689,  on  the  most  frivolous  pretext,  Loufs 
poured  into  southern  Germany  armies  which  were  guilty  of 
shameful  outrages,  a  number  of  princes  came  forward  and  aided 
the  emp^r.  This  time  France  was  sternly  opposed  by  the 
league  ^  which  William  HI.  of  England  was  the  moving  spirit; 
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and  although  at  the  end  of  the  war  be  kept  Strassburg,  he  had 
to  give  up  Freiburg,  Philipsburg,  Breisach,  and  the  places  he 
War  of  had  seized  because  of  their  former  connexion  with 
^mahA  Alsace.  In  the  War  of  the  Spanish  Succession  two 
powerful  princes,  the  elector  of  Bavaria  and  the  elector 
erf  Cologne,  joined  Louis;  but  as  the  states  <rf  the 
Empire  dedared  war  against  him  in  1703,  the  other  princes, 
more  or  less  loyally,  supported  the  emperor  and  his  allies. 
Leopold  died  during  the  progress  of  this  war,  but  it  was  vigorously 
continued  by  his  son  Joseph  I. 

Joseph's  brother  and  successor,  Charles  VI.,  also  went  on  with 
it;  and  such  were  the  blows  inflicted  on  France  by  the  victories 
of  Blenheim,  Ramillies  and  Ma^laquet  that  the  war 
was  generally  expected  to  end  in  her  utter  discomfiture. 
But  the  conclusion  of  the  treaty  of  Utrecht  by  England,  in  1713, 
so  limited  the  military  power  of  Charles  VI.  that  he  was  obliged 
to  resign  the  claims  of  Austria  to  the  Spanish  throne,  and  to 
content  hinuelf  with  the  Spanish  Netherlands,  Milan,  Naples 
and  Sardinia.  He  cared  so  little  for  Germany,  as  distinguished 
from  Austria,  that  he  allowed  Louis  to  compel  the  diet  to  cede  the 
imperial  fortress  of  Landau.  At  a  later  stage  in  his  reign  he  was 
guilty  (rf  an  act  of  even  grosser  selfishness;  for  after  the  War 
of  the  Polish  Succession,  in  which  he  supported  the  claims  of 
Augustus  III. ,  elector  of  Saxony,  he  yielded  Lorraine  to  Stanislaus 
Leszczynski,  whose  claims  had  been  defended  by  France,  and 
throu^  whom  France  ultimately  secured  this  beautiful  German 
province.  Having  no  son,  Charles  drew  up  in  1713 
^^^1,,  the  pragmatic  sanction,  which  ordained  that,  in  the 
event  of  an  Austrian  ruler  being  without  male  heirs, 
his  hereditary  lands  and  titles  should  pass  to  his  nearest  female 
relative.  Hie  aim  oi  his  whole  policy  was  to  secure  for  this 
measure,  whidi  was  proclaimed  as  a  fundamental  law  in  1734, 
the  approval  of  £un^;  and  by  promises  and  threats  he  did 
at  last  obtain  the  guarantee  of  the  states  of  the  Eminre  and  the 
leading  European  powers. 

Germany  was  now  about  to  be  aroused  from  the  torpor  into 
which  she  had  been  cast  by  the  Thirty  Years'  War;  but  her 
Oowtt  0/  ^°       action  of  the  Empire, 

py^^^  which  was  more  and  more  seen  to  be  practically  dead, 
but  to  the  rivalry  of  two  great  German  states,  Austria 
and  Prussia.  The  latter  had  long  been  laying  the  foundations 
of  her  power.  Brandenburg,  the  centre  of  the  Prussian  kingdom, 
was,  as  we  have  seen,  granted  in  the  15th  century  by  the  empen» 
Sigiamund  to  Frederick,  count  of  Hohensollem.  In  his  faand^ 
and  in  those  of  his  prudent  successors,  it  became  one  of  the  most 
flourishing  of  the  North-German  principalities.  At  the  time  of 
the  Reformation  Albert,  a  member  of  a  subordinate  branch  of 
the  house  of  HohenzoUem,  happened  to  be  grand  master  of  the 
Teutonic  Order.  He  became  a  Protestant,  dissolved  the  order, 
and  received  in  fief  of  the  king  of  Poland  the  duchy  of  Prussia. 
In  161 1  this  duchy  fell  by  inheritance  to  the  elector  of  Branden- 
burg, and  by  the  treaty  of  Wehlau,  in  1657,  in  the  time  of 
Frederick  William,  the  Great  Elector,  it  was  declared  independent 
of  Poland.  By  skill,  foresight  and  courage  Frederick  WUliam 
managed  to  add  largely  to  his  territories;  and  in  an  age  of 
degenerate  sovereigns  he  was  looked  upon  as  an  almost  model 
ruler.  Kb  stm,  Frederick,  aspired  to  royal  dignity,  and  in  1701, 
having  obtained  the  en^env's  assent,  was  crowned  king  of 
Prussia.  The  extravi^^ce  of  Frederii^  drained  the  resources 
of  his  state,  but  this  was  amply  atoned  for  by  the  rigid  economy 
of  Frederick  William  I.,  who  not  only  paid  oS  the  debts  accumu- 
lated by  his  father,  but  amassed  an  enormous  treasure.  He  so 
organized  all  branches  of  the  public  service  that  they 
n^i^gg^  were  brought  to  a  point  of  high  efficiency,  and  his 
army  was  one  of  the  largest,  best  appointed  and  best 
trained  in  Europe  (see  Prussia:  History).  He  died  in  1740, 
and  within  six  months,  when  Frederick  II.  was  on  the  Prussian 
throne,  Maria  Theresa  claimed,  in  virtue  of  the  pragmatic  sanc- 
tion, the  lands  and  hereditaiy  titles  of  her  father  Charles  VI. 

Frederick  II.,  a  young,  ambitious  and  energetic  sovereign, 
longed  not  only  to  add  to  his  dominions  but  to  play  a  great 
part  in  European  politics.   His  father  had  guaranteed  the  prag- 


matic sanction,  but  as  the  conditions  on  which  the  guarantee  had 
been  granted  had  not  been  fulfilled  by  Charles  VI.,  Frederick 
did  not  feel  bound  by  it,  and  revived  some  old  claims 
of  his  family  on  certain  Silesian  duchies.   Maria  ^J***'** 
Theresa  would  not  abate  her  rights,  but  before  she 


could  assert  them  Frederick  had  entered  Silesia  and 
made  himself  master  of  it.  Meanwhile,  the  elector  of  Bavaria 
had  come  forward  and  disputed  Maria  Theresa's  right  to  the 
succession,  and  the  elector  ot  Saxony  had  also  put  in  a 
claim  to  the  Austrian  lands.   Taking  advantage  of  dumn 
these  disputes,  France  formed  an  alliance  with  the  two 
electors  and  with  the  king  of  Prussia  against  Austria;  and  in 
the  war  which  followed  the  allies  were  at  first  so  successful 
that  the  elector  of  Bavaria,  through  the  influence  of  France, 
was  crowned  emperor  as  Charles  VII.  (1743-1745).  Maria 
Theresa,  a  woman  of  a  noble  and  imdaunted  spirit,  ^ 
appealed,  with  her  infant  son,  afterwards  Joseph  II.,  |^ 
in  her  arms,  to  the  Himgarian  diet,  and  the  enthusiastic 
Magyars  responded  chivalrously  to  her  call.   To  be  more  at 
freedom  she  oonduded  peace  with  Frederick,  and  ceded  Sileaa 
to  him,  although  greatly  gainst  her  will.   Saxony  also  was 
pacified  and  retired  from  the  strugg^  After  this  Maria  Theresa, 
supported  by  England,  made  way  so  rigidly  and  so  triumphantly 
that  Frederick  became  alarmed  for  his  new  possessions;  and 
in  1742  he  once  more  proclaimed  war  against  her, 
nominally  in  aid  of  the  emperor,  Charles  VII.   UIti-  fS^Si 
mately,  in  1748,  she  was  able  to  conclude  an  honourable 
peace  at  Aix-la-Chapelle;  but  she  had  been  forced, 
as  before,  to  rid  herself  of  Frederick  by  confirming  him  in  the 
sovereignty  of  the  territory  he  had  seized. 

After  the  death  of  Charles  VII.,Frands,grandduke  of  Tuscany, 
Maria  Theresa's  husbaiul,  was  elected  emperor.  Francis  I. 
(1745-1765),  an  anuable  umoitity,  with  the  instincts  g 
of  a  shopkeeper,  made  no  pretence  of  discharging 
important  imperial  duties,  and  the  task  of  ruUog  the  hereditaiy 
possessions  of  the  house  of  Habsburg  fell  wholly  to  the  empress- 
queen.  She  executed  it  with  discretion  and  vigour,  so  that 
Austria  in  her  hands  was  known  to  be  one  of  the  most  formidable 
powers  in  the  world.  Her  rival,  Frederick  II.,  was,  if  possible, 
still  more  active.  It  did  not  occur  to  him,  any  more  than  to 
the  other  German  sovereigns  of  the  i8tb  century,  to  associate 
his  people  with  him  in  the  government  of  the  country;  he  was 
in  ev^  respect  a  thoroughly  absolute  sovereign.  But  he  shared 
the  hij^iest  ideas  of  the  age  rei^iecting  the  re^nsibilities  oi  a 
king,  and  throughout  his  long  rdgn  acted  in  the  main  faithfully 
as  "  the  first  servant  of  the  state."  The  army  he  always  kept 
in  readiness  for  war;  but  he  also  encouraged  peaceful  arts,  and 
diffused  throughout  his  kingdom  so  much  of  his  own  alert  and 
aggressive  spirit  that  the  Prussians  became  more  intelligent 
and  more  wealthy  than  they  had  ever  before  been.  He  excited 
the  admiration  of  the  youth  of  Germany,  and  it  was  soon  the 
fashion  among  the  petty  princes  to  imitate  his  methods  of  govern- 
ment. As  a  rule,  they  succeeded  only  in  raising  far  larger 
armies  than  the  ta^iayers  could  afford  to  mamtain. 

Maria  Theresa  never  gave  up  the  hope  of  winning  back  Sileua, 
and,  in  order  to  secure  this  object,  she  laid  aside  the  jealousies 
of  her  house,  and  offered  to  conclude  an  allian(%  with  France. 
Frederick  had  excited  the  envy  of  surrounding  sovereigns,  and 
had  embittered  them  against  him  by  stinging  sarca^s.  Not 
only  France,  therefore,  but  Russia,  Saxony  and  ultimately 
Sweden,  willingly  came  to  terms  with  Austria,  and  the  aim  of 
their  union  was  nothing  short  of  the  partition  of  Prussia. 
Frederick,  gaining  knowledge  of  the  plot,  turned  to  stva 
England,  which  had  in  the  previous  war  helped  Ywm* 
Austria.   At  the  close  of  1755  his  offer  of  an  alliance  War, 
was  acceded  to;  and  in  the  following  year,  hopinjg 
by  vigorously  taking  the  initiative  to  prevent  his 
enemies  from  united  actitm,  he  invaded  Saxony,  and  b^an  the 
Seven  Years'  War  (g.v.),  the  result  of  which  was  to  confirm 
Prussia  in  the  possession  of  Sileda. 

Prussia  now  took  rank  as  one  of  the  leading  European  powers, 
and  by  her  rise  a  new  element  was  introduced  into  the  political 
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life  of  Germany.  Austria,  although  associated  with  the  Empire, 
could  no  longer  feel  sure  of  her  predominance,  and  it  was  inevi- 
table that  the  jealousies  of  the  two  states  should  lead  to  a  final 
conflict  for  supremacy.  Even  before  the  Seven  Years'  War 
thare  were  signs  that  the  German  people  were  beginning  to 
tire  of  incessant  imitation  of  France,  for  in  literature  they 
welcomed  the  early  efforts  of  Klopstock,  Wieland  and  Lessing; 
but  the  movement  received  a  powerful  impulse  from  the  great 
deeds  of  F^rederick.  The  nation,  as  a  whole,  was  proud  of  him, 
and  b^an,  for  the  first  time  since  the  Hihrty  Years'  War,  to 
fed  that  it  might  once  more  assume  a  commanding  place  in  the 
world. 

In  1773  the  necessities  of  Frederick's  position  compelled  him 
to  join  Russia  and  Austria  in  the  deplorable  partition  of  Poland, 

whereby  he  gained  West  Prussia,  exclusive  of  Danzig 
^ip^^a.        Thorn,  and  Austria  acquired  West  Silesia.  After 

this  he  had  to  wat<^  closely  the  movements  of  the 
emperor  Joseph  II.,  who,  although  an  ardent  admirer  of  Frederick, 
was  anxious  to  restore  to  Austria  the  greatness  she  had  partially 
lost.  The  younger  branch  of  the  Wittelsbach  line,  which 
jammahtL         hitherto  possessed  Bavaria,  having  died  out  in 

1777,  Josq>fa  asserted  claims  to  part  of  its  territory. 
Frederick  intervened,  and  although  no  batde  was  fought  in  the 
nominal  war  which  followed,  the  emperor  was  obliged  to  content 
himself  with  a  very  unimportant  concession.  He  made  a  second 
attempt  in  1785,  but  Frederick  again  came  forward.  This  time 
he  formed  a  league  (FUrstmbund)  for  the  defence  of  the  imperial 
constitution,  and  it  was  joined  by  the  majority  of  the  small 
states.  The  memory  of  this  league  was  almost  blotted  out  by 
the  tremendous  events  which  soon  absorbed  the  attention  of 
Germany  and  the  world,  but  it  truly  indicated  the  direction  of 
the  political  fonxs  which  were  then  at  work  beneath  the  surface, 
and  which  long  afterwards  triumphed.  The  formation  of  the 
league  was  a  distinct  attempt  on  the  part  of  Prussia  to  make 
herself  the  centre  ioi  the  national  aspirations  both  of  northern 
and  of  southern  Germany. 

The  French  Revolution  was  hailed  by  many  of  the  best  minds 
<^  Germany  as  the  opening  of  a  new  era.  Among  the  princes 

it  excited  horror  and  alarm,  and  in  1792  the  emperor 
^J^*^  Leopold  II.  and  Frederick  William  II.,  the  imworthy 
dM.        successor  of  Frederick  the  Great,  met  at  Pillnitz, 

and  agreed  to  support  by  arms  the  cause  of  the  French 
king.  A  more  important  resolution  was  never  taken.  It  plunged 
Euivipe  into  a  conflict  which  cost  millions  of  lives,  and  wtdch 
overthrew  the  entire  states  ssrstem  of  the  a>ntinent.  Germany 
herself  was  the  principal  sufferer.  The  structure  which  the 
princes  had  so  laboriously  built  up  crumbled  into  ruins,  and 
the  mistakes  of  centtuies  were  expiated  in  an  agony  of  disaster 
and  humiliation. 

The  states  of  the  Empire  joined  Austria  and  Prussia,  and, 
had  there  been  hearty  co-operation  between  the  allies,  they 
coidd  scarcely  have  failed  of  success.  While  the  war  was  in 
progress,  in  1793,  Prussia  joined  Russia  in  the  second  partition 
of  Poland.  Austria  considered  herself  overreached,  and  began 
negotiations  with  Russia  for  the  third  and  final  partition,  which 
was  effected  by  the  three  powers  in  1795.  Prusaa,  irritated 
by  the  proceedings  of  her  rival,  did  as  little  as  possible  in  the  war 
with  France;  and  in  1795  she  retired  from  the  struggle,  and 
by  the  treaty  of  Basel  ceded  to  the  French  rqiublic  her  possessions 
on  the  left  bank  of  the  Rhine.  The  war  was  continued  by 
Austria,  but  her  power  was  so  effectually  shattered  by  blow 
after  blow  that  in  1797  she  was  forced  to  conclude  the  peace 
of  Campo  Formio.  Napoleon  Bonaparte,  to  whose  genius  the 
triumph  of  France  was  mainly  due,  began  separate  negotiations 
with  the  states  of  the  Empire  at  Rastadt;  but,  before  terms 
could  be  agreol  upon,  war  again  began  in  1799,  Austria  acting 
on  this  occasion  as  the  ally  of  Great  Britain  and  Russia.  She 
was  beaten,  and  the  peace  of  Lun^ville  added  fresh  humiliations 
to  those  imposed  upon  her  by  the  previous  war.  France  now 
obtained  the  whole  of  the  left  bank  of  the  Rhine,  the  dispossessed 
princes  being  compensated  by  grants  of  secularized  church 
lands  and  of  mediatized  imperial  cities  (1S03).  The  contempt 


of  Napoleon  for  the  Empire  was  illustrated  by  his  occupation  of 
Hanover  in  1803,  and  by  his  seizure  of  the  duke  of  Enghien  on 
imperial  territory  in  1804.  In  1805  Austria  once  more  appealed 
to  arms  in  association  with  her  former  allies,  but  in  vain.  By 
the  peace  of  Presburg  she  accepted  more  disastrous  terms  than 
ever,  and  for  the  moment  it  seemed  as  if  she  could  not  again 
hope  to  rise  to  her  former  splendour.  In  this  war  she  was 
opposed  not  only  by  France,  but  by  Bavaria,  Wttrttemberg 
and  Baden,  all  of  which  were  liberally  rewarded  for  their  services, 
the  rulers  of  the  two  former  countries  being  proclaimed  kings. 
The  degradation  of  Germany  was  completed  by  the  formation, 
in  1806,  of  the  Confederation  of  the  Rhine,  which  was  composed 
of  the  chief  central  and  southern  states.  The  welfare  of  the 
Empire  was  asserted  to  be  its  object,  but  a  body  of 
which  Napoleon  was  the  protector  existed,  of  course,  tb»  Hafy 
for  no  other  purpose  than  to  be  a  menace  to  Austria 
and  Prussia.  Francis  II.,  who  had  succeeded  Leopold 
II.  in  1793  and  in  1804  had  proclaimed  himself  hereditary 
emperor  of  Austria,  as  Francis  I.,  now  resigned  the  imperial 
crown,  and  thus  the  Holy  Roman  Empire  and  the  German 
kingdom  came  to  an  end.  The  various  states,  which  had  for 
centuries  been  virtually  independent,  were  during  the  next 
few  years  not  connected  even  by  a  nominal  bond.        (J.  Si.) 

Frederick  William  III.  (1797-1840)  of  Prussia,  the  successor 
of  Frederick  William  II.,  had  held  aloof  from  the  strug^  of 
Austria  with  France.  This  attitude  had  been  dictated 
partly  by  his  constitutional  timidity,  partly  by  the  ^^m^ 
desire  to  annex  Hanover,  to  which  Austria  and  Russia 
would  never  have  assented,  but  which  Napoleon  was 
willing  to  concede  in  return  for  a  Prussian  alliance.  The  Con- 
federation of  the  Rhine,  however,  was  a  menace  to  Prussia  too 
serious  to  be  neglected;  and  Frederick  William's  hesitations 
were  suddenly  ended  by  N^xdeon's  contemptuous  violation  of 
Prussian  territory  in  inarching  three  French  brigades  through 
Ansbach  without  leave  asked.  The  king  at  once  concluded  a 
convention  with  the  emperor  Alexander  I.  of  Rusua  and  declared 
war  on  France.  The  campaign  that  ended  in  the  disastrous 
battle  of  Jena  (October  14,  1806)  followed;  and  the  prestige 
of  the  Prussian  arms,  created  by  Frederick  the  Great,  perished 
at  a  blow.  With  the  aid  of  Russia  Frederick  William  held  out  a 
while  longer,  but  after  Napoleon's  decisive  victory  at  Friedland 
(June  14, 1807)  the  tsar  came  to  terms  with  the  French  emperor, 
sacrificing  the  interests  of  his  ally.  By  the  treaty  of  Tilsit 
(July  9)  the  king  of  Prussia  was  stripped  of  the  best  part  of  his 
dominions  and  more  than  half  his  subjects. 

Germany  now  seemed  fairly  in  the  grip  of  Napoleon.  Early 
in  November  1806  he  had  contemptuously  deposed  the  elector 
of  Hesse  and  added  his  dominions  to  Jerome's  kingdom  jy^^^ 
of  Westphalia;  on  the  aist  of  the  same  month  he  tap^H^ 
issued  from  Berlin  the  famous  decree  establishing  the 
"  continental  system,"  which,  by  forbidding  all  trade  with 
England,  threatened  German  commerce  with  ruin.  His  triumph 
seemed  complete  when,  on  the  nth  of  October  1807,  Metternich 
signed  at  Fontainebleau,  on  behalf  of  Austria,  a  convention  that 
conceded  all  his  outstanding  claims,  and  seemed  to  range  the 
Habsburg  monarchy  definitely  on  his  side.  There  was,  however, 
to  be  one  final  strug^e  before  Napoleon's  supremacy  was  estab- 
lished. The  submission  of  Austria  had  been  but  an  expedient 
for  gaining  time;  under  Count  Stadi(m's  auspices  she  set  to 
work  increasing  and  reorganizing  her  forces;  and  when  it 
became  clear  from  Napoleon's  resentment  that  he  was  meditating 
fresh  designs  against  her  she  declared  war  (1809).  The  campaign 
ended  in  the  crushing  defeat  of  Wagram  (July  6)  and  thehumiliat- 
ing  treaty  of  peace  dictated  by  Napoleon  at  the  palace  of  SchOn- 
bnmn  in  Vienna  (October  14).  Austria,  shorn  of  her  fairest 
provinces,  robbed  of  her  oversea  commerce,  bankrupt  and 
surrounded  on  all  sides  by  the  territories  of  the  French  emperor 
and  his  allies,  seemed  to  exist  only  on  sufferance,  and  had 
ceased  to  have  any  effective  authority  in  Germany — now 
absolutely  in  the  power  of  Napoleon,  who  proved  this  in  1810 
by  annexing  the  whole  of  the  northern  coast  as  far  as  the  Elbe 
to  his  empire. 
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The  very  completeness  of  the  humiliation  of  Germany  was 
the  means  of  her  deliverance.  She  had  been  taught  self-respect 
by  Frederick  II,,  and  by  her  great  writers  in  literature 
oSnV'  phOosophy;  it  was  felt  Co  be  intolerable  that 
in  politics  she  should  do  the  bidding  of  a  foreign 
master.  Among  a  large  section  of  the  community  patriotism 
became  for  the  first  time  a  consuming  passion,  and  it  was 
stimulated  by  the  counsels  of  several  manly  teachers,  among 
whom  the  first  place  belongs  to  the  philosopher  Fichte.  The 
governments  cautiotisly  took  advantage  of  the  national  move- 
ment to  strengthen  their  position.  Even  in  Austria,  where  on 
the  8th  of  October  1809  Mettemich  had  become  minister  for 
foreign  afiaiis  and  the  dominant  influence  in  the  amndls  of  the 
emfMre,  scnne  timely  concessions  were  made  to  the  various 
populations.  Prussia,  under  the  guidance  of  her  great  minister 
Stein,  reorganized  her  entire  administration.  She  abolished 
serfdom,  granted  municipal  rights  to  the  cities,  established 
an  admirable  system  of  elementary  and  secondary  education, 
and  invited  all  classes  to  compete  for  civil  offices;  and  ample 
means  were  provided  for  the  approaching  struggle  by  drastic 
military  reform.  Napoleon  had  extracted  an  engagement 
that  the  Pnusian  army  should  be  limited  to  42,000  men.  This 
was  fulfilled  in  the  letter,  but  in  spirit  set  aside,  for  one  body 
of  men  was  trained  after  another  until  the  larger  part  of  the  male 
population  were  in  a  position,  when  a  fitting  (qiportunity  should 
occur,  to  take  up  arms  for  their  country. 

The  disastrous  retreat  of  the  French  from  Moscow  in  iSis 
gave  Germany  the  occasion  she  desired.  In  18x3  King  Frederick 
William,  after  an  agony  of  hesitation,  was  forced  by 
w*'  the  patriotic  initiative  of  General  Yorck,  who  concluded 
with  the  Russians  the  convention  of  Tauroggen  on 
his  own  responsibility,  and  by  the  pressure  of  public 
opinion  supported  by  Queen  Louise  and  by  Hardenberg,  to  enter 
into  an  alliance  with  Russia.  All  now  depended  on  the  attitude 
of  Austria;  and  this  was  for  some  time  doubtful.  The  diplomacy 
of  Mettemich  iq.v.),  untouched  by  the  patriotic  fervour  which  he 
disliked  and  distrusted,  was  directed  solely  to  gaining  time  to 
enable  Austria  to  intervene  with  decisive  eSect  and  win  for 
the  Habsburg  monarchy  the  position  it  had  lost.  When  the 
time  came,  after  the  famous  interview  with  Napt^n  at  Dresden, 
and  the  breakdown  of  the  abortive  congress  of  Prague,  Austria 
threw  in  her  lot  with  the  allies.  The  campaign  that  followed, 
after  some  initial  reverses,  culminated  in  the  crushing  victory  of 
the  allies  at  Leipzig  (October  16-18, 1813),  and  was  succeeded  by 
the  joint  invasion  of  France,  during  which  the  German  troops 
wreaked  vengeance  on  the  unhappy  population  for  the  wrongs 
and  violences  of  the  French  rule  in  Germany. 

Long  before  the  issue  of  the  War  of  Liberation  had  been  finally 
decided,  diplomacy  had  been  at  work  in  an  endeavour  to  settle 
the  future  constitution  of  Germany.  In  this  matter,  as  in  others, 
the  weakness  of  the  Prussian  government  played  into  the  hands 
of  Austria.  Metternich  had  been  allowed  to  take  the  initiative 
in  negotiating  with  the  princes  of  the  Confederation  of  the  Rhine, 
and  the  price  of  their  adhesion  to  the  cause  of  the  allies  had  been 
the  guarantee  by  Austria  of  theu:  independent  sovereignty.  The 
guarantee  had  been  willingly  given;  for  Metternich  had  no 
desire  to  see  the  creation  of  a  powerful  unified  German  empire, 
but  aimed  at  the  establishment  of  a  loose  confederation  of  weak 
states  over  which  Austria,  by  reason  of  her  ancient  imperial 
prestige  and  her  vast  non-German  power,  would  exercise  a 
dominant  influence.  This,  then,  was  the  view  that  prevailed, 
and  by  the  treaty  of  Chaumont  (March  i,  1S14)  it  was  decided 
that  Germany  should  consist  of  a  confederation  of  sovereign 
states. 

The  new  constitution  of  Germany,  as  embodied  in  the  Final 
Act  of  the  congress  of  Vienna  (June  9,  1815)  was  based  on  this 

principle.  It  was  the  work  of  a  special  committee  of 
Otowa  the  congress,  presided  over  by  Mettemich;  and, 
«MiMwa-  owing  to  the  panic  created  by  Napoleon's  return  from 

Elba  (March  5),  it  remained  a  mere  sketch,  the  hasty 
output  of  a  few  hurried  sessions,  of  which  the  elaboration  was 
reserved  for  the  future.   In  spite  of  the  clamour  of  the  mediatized 


princes  for  the  restoration  of  theiT  "  liberties,"  no  attempt  was 
made  to  reverse  the  essential  changes  in  the  territwial  disposition 
of  Germany  made  during  the  revolutionary  epoch.  Of  the 
300  odd  territorial  sovereignties  under  the  H<dy  Empire  only 
39  survived,  and  these  were  readjusted  on  the  traditional  prin- 
ciples of  "  compensations,"  "  rectification  of  fronUers  "  and 
"  balance  of  power."  The  most  fateful  arrangements  were 
naturally  those  that  affected  the  two  leading  iwwers,  Austria 
and  Prussia.  The  latter  had  made  strenuous  efiorts,  supported 
by  Alexander  I.  of  Russia,  to  obtain  the  annexation  of  the  whole 
of  Saxony,  a  project  which  was  defeated  by  the  opposition  of 
Great  Britain,  Austria  and  France,  an  opposition  which  resulted 
in  the  secret  treaty  of  th&  3rd  of  January  18x5  for  eventual 
armed  intervention.  She  re<»ived,  however,  the  northern  part 
of  Sax(»or,  Swedish  Pomerania,  Rosen  and  those  territories — 
formerly  part  tA  Xht  kingdom  Westphalia — which  constitute 
her  Rhine  provinces.  While  Prussia  was  thus  established  on 
the  Rhine,  Austria,  by  exchanging  the  Netherlands  for  Lombardo> 
Venetia  and  abandoning  her  claims  to  the  former  Habsburg 
possessions  in  Swabia,  definitively  resigned  to  Prussia  the  task 
of  defending  the  western  frontier  of  Germany,  while  she 
strengthened  her  power  in  the  south-east  by  recovering  from 
Bavaria,  Salzburg,  Vorarlberg  and  Tirol.  Bavaria,  in  her  turn, 
received  back  the  greater  part  of  the  Palatinate  on  the  left  bank 
of  the  Rhine,  with  a  strip  of  territory  to  connect  it  with  the  main 
body  of  her  dominions.  For  the  rest  the  sovereigns  of  WUrttem- 
berg  and  Saxony  retained  the  title  of  kii^  bestowed  upon  them 
by  Napoleon,  and  this  title  was  also  ffiven  to  the  elector  of 
Hanover;  the  dukes  of  Weimar,  Mecklenburg  and  Oldenburg 
became  grand  dukes;  and  Liibeck,  Bremen,  Hamburg  and 
Frankfort  were  declared  free  cities. 

As  the  central  organ  of  this  confederation  {Bund)  was  estab- 
lished the  federal  diet  {Bundestag),  consisting  of  delegates  of 
the  several  states.  By  the  terms  of  the  Final  Act 
this  diet  had  very  wide  powers  for  the  development 
of  the  mutual  relations  of  the  governments  in  all 
matters  of  common  interest.  It  was  empowered  to 
arrange  the  fundamental  laws  of  the  confederation;  to  fix  the 
organic  institutions  relating  to  its  external,  internal  and  military 
arrangements;  to  regulate  the  trade  rdations  between .  the 
various  federated  states.  Moreover,  by  the  famous  Article 
13,  which  enacted  that  there  were  to  be  "  assemblies  of 
estates  "  in  all  the  countries  of  the  Bund,  the  constitutional 
liberties  of  the  German  people  seemed  to  be  placed  under  its 
aegis.  But  the  constitution  of  the  diet  from  the  first  condemned 
its  debates  to  sterility.  In  the  so-called  narrower  assembly 
{Bngere  Versammlung),  for  the  transaction  of  ordinary  business, 
Austria,  Prussia,  Bavaria,  Saxony,  Hanover,  Wurttemberg, 
Baden,  Hesse-Cassel,  Hesse-Darmstadt,  Holstein  and  Luxemburg 
had  one  vote  each;  while  the  remaining  twenty-eight  states 
were  divided  into  six  curiae,  of  which  each  had  but  a  single 
vote.  Inthisassemblyavoteof  the  majority  decided.  Questions 
of  more  than  usual  importance  were,  however,  to  be  settled  in 
the  general  assembly  i^enum)  wh^  a  two-thirds  majority 
was  necessary  to  carry  a  resolution.  In  this 'assembly  the  voting 
power  was  somewhat  differently  distributed;  but  the  attempt 
to  make  it  bear  some  proportion  to  the  importance  of  the  various 
states  worked  out  so  badly  that  Austria  had  only  four  times 
the  voting  power  of  the  tiny  principality  of  ijechtenstein. 
Finally  it  was  laid  down  by  Article  7  that  a  unanimous  vote 
was  necessary  for  changing  "  fundamental  laws,  organic  institu- 
tions,  individual  rights,  or  in  matters  of  religion,"  a  formula 
wide  enough  to  embrace  every  question  of  importance  with 
which  the  diet  might  be  called  upon  to  deal.  Austria,  in  virtue 
of  her  tradirion,  received  the  perpetual  presidency  of  the  diet. 
It  was  clear  that  in  such  a  governing  body  neither  Austria  nor 
Prussia  would  be  content  with  her  constitutional  position,  and 
that  the  internal  politics  of  Germany  would  resolve  themselves 
into  a  diplomatic  duel  for  ascendancy  between  the  two  powers, 
for  which  the  diet  would  merely  serve  as  a  convenient  arena. 

In  this  duel  the  victory  of  Austria  was  soon  declared.  The 
Prussian  government  beUeved  that  the  effective  government 
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ct  Gennany  could  only  be  aecuxed  by  a  scpante  understanding 
between  the  two  great  powers;  and  the  indiscretion  of  the 
Prussian  plenipotentiary  revealed  to  the  diet  a  plan  for  what 
meant  practically  the  division  of  Germany  into  Prussian  and 
Austrian  spheres  of  influence.  This  threw  the  lesser  princes, 
already  alarmed  at  the  growth  of  Prussian  military  power,  into 
the  arms  of  Austria,  which  thus  secured  a  permanent  majority 
in  the  diet.  To  avoid  any  possible  modification  of  a  situation 
so  satisfactory,  Count  Buol,  the  Austrian  president  of  the  diet, 
was  instructed  to  announce  that  the  constitution  as  fixed  by  the 
Final  Act,  and  guaranteed  by  Europe,  must  be  regarded  as 
final;  that  tt  might  be  interpreted,  but  not  altered. 

The  conception  of  the  diet  as  a  sort  of  international  board  of 
control,  responsible  in  the  last  resort  not  to  Germany  but  to 
Europe,  exactly  suited  Mettemich's  policy,  in  which  the  interests 
of  Germany  were  subordinate  to  the  wider  ambitions  of  the 
Habsburg  monarchy.  It  was,  moreover,  largely  justified  by 
the  constituent  elements  of  the  diet  itself.  Of  the  German 
states  represented  in  it  even  Prussia,  by  the  acquisition  of  Posen, 
had  become  a  non-German  power;  the  Habsburg  monarchy 
was  predominantly  non-German;  Hanover  was  attached  to 
the  crown  oi  Great  Britain,  Holstein  to  that  of  Denmark,  Luxem- 
burg to  that  of  the  Netherlands.  The  di6t,  then,  properly 
controlled,  was  capable  of  being  converted  into  an  effective 
instrument  for  furthering  tiie  policy  of  "stability"  which 
Mettemich  sought  to  impose  upon  Europe.  Its  one  effort  to 
make  its  authority  effective  as  the  guardian  of  the  constitution, 
in  the  matter  of  the  repudiation  of  the  Westphalian  debt  and  of 
the  sale  of  the  domains  by  the  elector  of  Hesse,  was  crushed 
by  the  indignant  intervention  of  Austria.  Henceforth  its  sole 
effective  function  was  to  endorse  and  promulgate  the  decrees 
of  the  government  of  Vienna. 

In  this  respect  the  diet  fairly  reflected  the  place  of  Germany 
in  Europe.  The  constitution  was  the  work  of  the  powers, 
which  in  all  matters  arising  out  of  it  constituted  the 
iBMffcn  final  court  of  appeal  The  result  was  not  wholly  one- 
skied.  Until  iJie  congress  of  I^x^pau  in  1S20 
jMiirfhim  u  jmobinism "  was  still  enthroned  in  high  places 
in  the  person  of  Alexander  I.  of  Russia,  whose  "  divine  mission," 
for  the  time,  included  a  not  wholly  disinterested  advocacy  of  the 
due  carrying  out  of  Article  13  of  the  Final  Act.  It  was  not 
to  Russia's  interest  to  see  Aiistrian  influence  supreme  in  the 
confederation.  The  lesser  German  princes,  too,  were  qmck  to 
grasp  at  any  means  to  strengthen  their  position  against  the 
dominant  powers,  and  to  this  end  they  appealed  to  the  Liberal 
sentiment  of  their  peoples.  Not  that  this  sentiment  was  very 
deep  or  widespread.  The  mass  of  the  people,  as  Mettemich 
rightly  observed,  wished  for  rest,  not  constitutions;  but  the 
minority  of  thoui^tfol  men— professors,  studoits,  officials, 
many  soldiers — resented  the  dadung  of  the  hopes  of  German 
unity  aroused  by  the  War  of  Libaation,  and  had  drunk  deep 
of  the  revolutionary  inspiration.  This  sentiment,  since  it  could 
not  be  turned  to  the  uses  of  a  united  Germany,  might  be  made 
to  serve  the  purposes  of  particularism.  Prussia,  in  spite  of  the 
promises  of  Frederick  William  in  the  hour  of  need,  remained 
without  a  central  constitution;  all  the  more  reason  why  the 
states  of  second  rank  should  provide  themselves  with  one. 
Charles  Augustus,  the  enlightened  grand  duke  of  Weimar,  set 
the  example,  from  the  best  of  motives.  Bavaria,  Baden, 
WUrttembetg  and  others  iEoUowed,  from  motives  less  .dis- 
interested.  Much  depended  on  the  success  of  these  experiments. 

To  Mettemich  they  were  wholly  unwelrome.  In  spite  of  the 
ring-fence  of  censors,  and  custom-house  officers,  there  was  danger 
MHUr-  Liberal  infection  spreading  to  Austria,  with 

miA  mad  disintegrating  results;  and  the  pose  of  the  tsar  as 
***         protector  of  German  liberties  was  a  perpetual  menace. 

'*  The  zeal  and  inexperience  of  German  Liberals  played 
into  his  hands.  The  patriotism  and  Pan-Germanism  of  the 
gymnastic  societies  {Tvrmereine)  and  students'  associations 
(Bitrschmsckaften)  expressed  themselves  with  more  noise  than 
discretion;  in  the  South-German  parliaments  the  platitu^  and 
catchwords  of  the  Revolution  were  echoed.    Soon,  in  Baden,  in 


WiUttembe^,  in  Bavaria,  the  sovereigns  and  the  chambers 
'were  at  odds,  united  only  in  a  common  opposition  to  the  central 
authority.   To  sovereigns  whose  nerves  lutd  been  shattered  by 

the  vicissitudes  of  the  revolutionary  epoch  these  symptoms 
were  in  the  highest  degree  alarming;  and  Mettemich  was  at 
pains  to  exaggerate  their  significance.  The"Wartbuzg  n* 
festival "  of  October  1818,  which  issued  in  nothing  wmiHag 
worse  than  the  solemn  burning,  in  imitation  of  Dr  fj^** 
Martin  Luther,  of  Kamptz's  police  law,  a  corporal's 
cane  and  an  uhlan's  stays,  was  magnified  into  a  rebellion;  drew 
down  upon  the  grand  duke  of  Weimar  a  cc^ective  protest  of  the 
powers;  and  set  in  motion  the  whole  machinery  of  reaction. 
The  murdo-  of  the  dramatist  Kotzebue,  as  an  agent  of  this 
reaction,  in  the  following  year,  by  a  fanatical  student  named 
Karl  Sand,  clinched  the  matter;  it  became  obvious  to  the  govern- 
ments that  a  policy  of  rigorous  repression  was  necessary  if  a 
fresh  revoluUon  were  to  be  avoided.  In  October,  after  a  pre- 
liminary meeting  between  Mettemich  and  Hardenberg,  in  the 
course  of  which  the  latter  signed  a  convention  pledging  Prussia 
to  Austria's  system,  a  meeting  of  German  ministers  was  held  at 
Carlsbad,  the  discussion  of  which  issued  in  the  famous  Carlsbad 
Decrees  (October  17, 1S19).  These  contained  elaborate  providons 
for  supervising  the  universities  and  muzzling  the  press,  laying 
down  that  no  constitution  "  inconsistent  with  the  monarchical 
principle  "  should  be  granted,  and  setting  up  a  cratral  com- 
mission at  Mainz  to  inquire  into  the  machinations  of  the  great 
revoludonary  secret  society  which  existed  only  in  the  imagina- 
tion of  the  authorities.  The  Carlsbad  Decrees,  hurried  through 
the  diet  under  Austrian  pressure,  excited  considerable  opposition 
among  the  lesser  sovereigns,  who  resented  the  claim  of  the  diet 
to  interfere  in  the  internal  concerns  of  their  states,  and  whose 
protests .  at  Frankfort  had  been  expunged  from  the  records. 
The  king  of  Wilrttembeig,  ever  the  champion  of  German 
"  particularism,"  gave  expres^on  to  his  feelings  hy  issuing  a 
new  constitution  to  his  kingdom,  and  i^tpealed  to  his  relative, 
the  emperor  Alexuider,  who  had  not  yet  been  won  over  1^ 
Mettemich  to  the  policy  of  war  d  PiUrance  against  reform,  and 
took  this  occadon  to  issue  a  fresh  manifesto  of  his  Liberal  creed. 

At  the  conference  of  ministers  which  met  at  Vienna,  on  the  30th 
of  November,  for  the  purpose  of  "  developing  and  completing 
the  Federal  Act  of  the  congress  of  Vienna,"  Mettemich  found 
himself  face  to  face  with  a  more  formidable  opposition  than  at 
Carlsbad.  The  "middle"  states,  headed  by  WUrttemberg, 
had  drawn  together,  to  form  the  nucleus  of  an  inner  league  ai 
"  pure  German  States  "  against  Austria  and  Prussia,  and  of 
"  Liberal  partioilarism  "  against  the  encroachments  of  the  diet 
With  Russia  and,  to  a  certain  extent,  Great  Britain  ^mipathetic, 
it  was  impossible  to  ignore  their  opposition.  Moreover,  Frassia 
was  hardly  prepared  to  endorse  a  policy  of  greatly  strengthening 
the  authority  (rf  the  diet,  which  might  have  been  fatal  to  the 
Customs  Union  of  which  site  was  laying  the  foundation.  Metter- 
nich  realized  the  situation,  and  yielded  so  gracefully  that  he  gave 
his  temporary  defeat  the  air  of  a  victory.  The  result  was  that 
the  Vienna  Final  Act  (May  15, 1820),  which  received  the  sanction 
of  the  diet  on  the  8th  of  June,  was  not  unsatisfactory  to  the 
lesser  states  while  doing  nothing  to  lessen  Austrian  prestige. 
This  instmment  merely  defined  more  clearly  the  principles  of 
the  Federal  Act  of  1815.  So  far  from  enlarging  the  powers  of 
the  diet,  it  reaffirmed  the  doctrine  of  non-intervention;  and, 
above  all,  it  renewed  the  clause  fortndding  any  fundament^ 
modification  of  the  constitution  without  a  unanimous  vote. 
On  the  vexed  question  of  the  interpretation  Artide  13 
Mettemich  recognized  the  inexpediency  of  requiring  the  South 
German  states  to  revise  their  constitutions  in  a  reactionary  sense. 
By  Articles  56  and  57,  however,  it  was  laid  down  that  constitu- 
tions could  only  be  altered  by  constitutional  means;  that  the 
complete  authority  of  the  state  must  remain  united  in  its  head; 
and  that  the  sovereign  could  be  bound  to  a)-operate  with  the 
estates  only  in  the  exercise  of  particular  rights.  These  provisions, 
in  fact,  secured  for  Mettemich  all  that  was  necessary  for  the 
success  of  his  policy:  the  maintenance  of  the  status  gw.  So 
long  as  the  repressive  machinery  instituted  by  the  Carlsbad 
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Decrees  ivoriLed  smoothly,  Germany  was  not  likely  to  be  troubled 
by  revolutions. 

The  period  that  followed  was  one,  outwardly  at  least,  of 
political  stagnation.  The  Mainz  Commission,  though  hampered 
by  the  jealous  of  the  governments  (the  king  of  Prussia  refused 
to  allow  his  subjects  to  be  haled  before  it),  was  none  the  less 
effective  enough  in  preventing  all  free  expression  of  opinion; 
while  at  the  universities  the  ofiSicial  curators  "  kept  Liberal 
enthusiasta  in  order.  The  exuberance  of  the  epoch  at  Liberation 
gave  place  to  a  dull  lethargy  in  things  pcditical,  rdieved  only  by 
the  Philfadleniam  which  gave  voice  to  the  aainiaiionsof  Gennany 
under  the  disguise  of  enthusiasm  for  Greece.  Even  the  July 
revtdution  of  1830  in  Paris  reacted  but  partially  and  spasmodic- 
ally on  Germany.  In  Hanover,  Brunswick,  Saxony  and 
Hesse-Cassdl  popular  movements  led  to  the  granting 
igj^,  of  constitutions,  and  in  the  states  already  constitu- 
tional Liberal  omcessions  were  made  or  promised. 
But  the  governments  of  Prussia  and  Austria  were  unaffected; 
and  when  the  storm  had  died  down  Mettemich  was  able, with  the 
aid  of  the  federal  diet,  to  resume  his  task  of  holding  "the  Revolu- 
tion "  in  check.  No  attempt  was,  indeed,  made  to  restore  the 
deposed  duke  of  Bninswick,  who  by  umversal  cons^  had 
richly  deserved  his  fate;  but  the  dector  of  Hesse  could  reckon 
on  the  aympatfay  of  the  diet  in  his  struggle  with  the  chambers 
(see  Hesse-Cassel),  and  when,  in  1837,  King  Ernest  Augustus 
of  Hanover  inaugurated  his  reign  by  restoring  the  old  illiberal 
constitution  abolished  in  1S31,  the  diet  refused  to  interfere. 
It  was  left  to  the  seven  professors  of  Gdttingen  to  protest; 
who,  deprived  oi  their  posts,  became  as  famous  in  the  con- 
stitutional history  of  Germany  as  the  seven  btshofM  in  that  of 
England. 

Yet  this  period  was  by  no  means  sterile  in  developments 
destined  to  produce  momentous  resulto.   In  Prussia  eqwdally 

the  government  continued  active  in  organising  and 
^^ggi^g  consolidating  the  heterogeneous  dements  introduced 
^yaim.     uito  the  monarchy  by  the  settlement  of  1815.  The 

task  was  no  easy  one.  There  was  no  sense  of  national 
unity  between  the  Catholics  of  the  Rhine  provinces,  long  sub- 
mitted to  the  inffuence  of  liberal  France,  and  the  Lutheran 
squires  of  the  mark  of  Brandenburg,  the  most  stereotyped  class 
in  Europe;  there  was  little  in  common  between  either  and  the 
Polish  population  of  the  province  of  Posen.  The  Prussian 
monarchy,  the  traditional  champion  of  Protestant  orthodoxy, 
found  the  new  Catholic  elements  difficult  to  assimilate;  and 
premonitoxy  symptoms  were  not  wanting  of  a  revival  of  the 
secular  contest  between  the  spiritual  and  temporal  powers  which 
was  to  culminate  after  the  promulgation  of  the  dogma  of  papal 
infaUilHUty  (1870)  inthe  JC«2f«rj^ffii>/.  These  conditions  formed 
the  excuse  for  the  continual  postponement  of  the  promised 
constitution.  But  the  narrow  piety  of  Frederick  WilUam  III. 
was  less  calculated  to  promote  the  success  of  a  benevolent 
despotism  than  the  contemptuous  scepticism  of  Flrederick  the 
Great,  and  a  central  parliament  would  have  proved  a  safety 
valve  for  jarring  passions  which  the  mistaken  efforts  of  the  king 
to  suppress,  by  means  of  royal  decrees  and  military  coercion, 
only  served  to  embitter.  Yet  the  conscientious  tradition  of 
Pnusian  t^Bdalism  accomplished  much  in  the  way  of  administra- 
tive leform. 

Above  all  it  erdved  the  Customs-Union  (Zi^verein),  whidi 
gradually  attached  the  smaller  states,  by  material  intoests  if 
j.f^  not  by  sympathy,  to  the  Prussian  system.  A  reform 
Pmnima  of  the  turiff  conditions  in  the  new  Prussian  monarchy 
had  been  from  the  first  a  matter  of  urgent  necessity, 
and  this  was  undertaken  under  the  auspices  of  Baron 
Heinricfa  von  BtUow  (1792-1846),  minister  in  the  foreign  depart- 
ment for  commerce  and  shipping,  and  Rarl  Georg  Maassen 
(1769-1834),  the  minister  of  finance.  When  they  took  office 
there  were  in  Prussia  sixty  different  tariffs,  with  a  total  of  nearly 
3800  dasses  of  taxable  goods:  in  some  parts  importation  was 
free,  or  all  but  free;  in  others  there  was  absolute  prc^iibition, 
or  duties  so  heavy  as  to  amount  to  practical  prc^iibition.  More- 
over, the  Img  and  broken  Hne  of  the  Prusnan  frontier,  together 


with  the  nnmerous  endaves,  made  the  ^tective  enforcement 

of  a  high  tariff  impossible.  In  these  drcumstances  it  was  dedded 
to  introduce  a  system  of  comparative  free  trade;  raw  materials 
were  admitted  free;  a  uniform  import  of  10%  was  levied  on 
manufactured  goods,  and  20%  on  "colomal  wares,"  the  tax 
being  determined  not  by  the  estimated  value,  but  by  the  weight 
of  the  articles.  It  was  aoon  realized,  however,  that  to  make 
this  ^rstem  octt]q>lete  the  ndghbouring  states  must  be  drawn 
into  it;  and  a  beginning  was  made  with  those  which  were 
enclaves  in  Prussian  tendtory,  of  which  thore  wen  no  less  than 
thirteen.  Under  the  new  tariff  kws  lig^  trandt  dues  were 
in^Msed  on  goods  paadng  throu^  Prussia;  and  it  was  ea^ 
to  bring  pressure  to  bear  on  states  completely  surrounded  by 
Fnissiaji  tnritory  by  increasing  these  dues  or,  if  need  were, 
by  forbidding  the  transit  altogether.  The  small  states,  though 
jealous  ot  their  sovereign  independence,  found  it  impossible  to 
hold  out.  Schwarzburg-Sondershvisen  was  the  first  to  succimib 
(1S19);  Schwarzburg-Rudolstadt  (1823),  Saxe- Weimar  and 
Anhalt-Bemburg  (1823),  Lippe-Detibold  and  Mecklenburg- 
Schwerin  (1826)  followed  suit  so  far  as  their  "  enclaved " 
territories  were  concerned;  and  in  1826  Anhalt-Dessau  and 
Anhalt-COtfaoi,  after  several  years'  resistance,  joined  the 
Prussian  Customs-Union.  In  1828  Itese-Cassd  entered  into 
a  commerdal  treaty  with  Prussia.  Meanwhile,  alarmed  at  this 
tendency,  and  hopeless  ci  obtaining  any  general  system  from 
the  federal  diet,  the  "  middle  "  states  had  drawn  together;  by 
a  treaty  signed  on  the  i8th  of  January  1828  Wilrttemberg  and 
Bavaria  formed  a  tariff  union,  which  was  joined  in  the  following 
year  by  the  Hohenzollem  prindpalities;  and  on  the  24th  of 
September  1828  was  fwmed  the  so-called  "  Middle  German 
Commercial  Union  "  (Handdsverem)  between  Hanover,  Hesse- 
Cassd,  the  Saxon  duchies,  Brunswick,  Nassau,  the  prindpalities 
of  Reuss  and  Scbwarsburg,  and  the  free  cities  ot  Frankfort  and 
Bremen,  the  object  of  which  was  to  prevent  the  extension  of 
the  Prussian  system  and,  above  aU,  uay  union  of  the  northern 
Zollverein  with  that  of  Bavaria  and  Wttrttemberg.  It  was 
soon,  however,  found  that  these  separate  systems  were  unwork- 
able; on  the  37th  of  May  1829  Prussia  signed  a  commerdal 
treaty  with  the  southern  union;  the  Handehverein  was  broken 
up,  wd  one  by  one  the  lesser  states  joined  the  Prussian  Customs- 
Union.  Finally,  on  the  23nd  of  March  1833,  the  northern  and 
southern  unions  were  amalgamated;  Saxony  and  the  Thuringian 
states  attached  themsdves  to  this  union  in  the  same  year; 
and  on  the  ist  of  January  1834  the  German  Customs-  and 
Commercial-Union  {Deutscher  Zoll-  und  Handdswrein)  came 
into  existence,  which  induded  for  tariff  purposes  within  a  sin^ 
frontier  the  greater  part  of  Gormany.  Outside  this,  though  not 
in  hostility  to  it,  Hanover,  Brunswidc,  Oldenburg  imd  Schaum- 
burg-Lippe  formed  a  separate  customs-union  \{Steuefverem)  by 
treaties  signed  on  the  i6t  of  May  1834  and  the  7th  of  May  1836, 
and  to  this  certain  Prussian  and  Hessian  endaves  were  attached. 
Subsequently  other  states,  e.g.  Baden  and  Nassau  (1836),  Frank- 
fort and  Luxembiug  (1842),  joined  the  Prussian  ZoUverdn,  to 
which  certain  of  the  members  of  the  Steuerverein  also  transferred 
themselves  (Brunswick  and  Lippe,  1842).  Finally,  as  a  counter- 
move  to  the  Austrian  efforts  to  break  up  the  ZoUverdn,  the  latter 
came  to  terms  with  the  Steuerverein,  which,  im  the  ist  of  January 
1854,  was  absorbed  in  the  Prussian  system.  Hamburg  was  to 
remain  outside  until  1883;  but  practically  the  whole  of  what 
now  is  Germany  was  thus  induded  in  a  wdon  in  which  Prussia 
had  a  predominating  influence,  and  to  which,  when  too  late, 
Austria  in  vain  sought  admission.^ 

Even  in  the  earlier  stages  of  its  devdopment  the  ZoUverein 
had  a  marked  effect  on  the  condition  of  the  country.  Its 
growth  coincided  with  the  introduction  of  railways,  and  enabled 
the  nation  to  derive  from  them  the  full  benefit;  so  that,  in  spite 
of  the  confusion  of  political  powers,  material  prosperity  increased, 
tc^ther  with  the  consdousness  of  national  unity  and  a  tendency 
to  look  to  Berlin  rather  than  to  Vienna  as  the  cratre  of  this 
unity. 

*  The  best  account,  in  Eiulish,  of  the  devdopment  of  the  Zotl- 
verdn  is  in  Percy  Ashley's  Modem  Tariff  History  (London,  1904). 
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This  tendency  was  increased  hy  the  accessira  to  the  throne 
of  Pnuna,  in  1840,  of  Frederick  WtUiam  IV.,  a  prince  whose 
con^icuous  talents  and  supposed  "  advanced  "  views 
raised  the  hopes  of  the  German  Liberals  in  the  same 
degree  as  they  ezdted  the  alarm  and  contempt  of 
Mettemich.  In  the  end,  however,  the  fears  were  more 
justified  than  the  hopes.  The  reign  began  well,  it  is  true, 
notably  in  the  reversal  of  the  narrow  ecclesiastical  policy  of 
Frederick  William  III.  But  the  new  king  was  a  child  of  the 
romantic  movement,  with  no  real  understanding  of,  and  still 
less  sympathy  with,  the  modem  Liberal  point  of  view.  He 
cheri^ed  the  idea  of  German  unity,  but  could  conceive  of  it 
only  in  the  form  of  the  restored  Ho^  Empire  under  the  house 
of  Habsburg;  and  so  little  did  he  understand  the  growing 
nationalist  temper  of  his  people  that  he  seriously  negotiated 
for  a  union  of  the  Lutheran  and  Anglican  churches,  of  which 
the  sole  premature  ofSspnag  iras  the  Protestant  bishopric  of 
Jerusalem. 

Meanwhile  the  Unionist  and  Liberal  agitation  was  growing 
in  strength,  partly  owing  to  the  very  efforts  made  to  restrain 
it.  The  emperor  Nicholas  I.  of  Russia,  kept  informed  by  bis 
agents  of  the  tendencies  of  opinion,  thought  it  right  to  warn  his 
WnKTnftn  of  Prussia  of  the  approach  of  danger.  But  Frederick 
William,  though  the  tsar's  influence  over  him  was  as  great  as 
over  hia  fotha,  refused  to  be  convinced.  He  even  thought  the 
time  opportune  for  finishing  "  the  building  begun  by  Papa  " 
by  summoning  the  central  assembly  of  the  diets,  and  wrote  to 
the  tsar  to  this  effect  (December  31,  1845);  and  he  persevered 
in  this  intention  in  spite  of  the  tsar's  paternal  remonstrances. 
On  the  13th  of  February  1847  was  issued  a  patent  sununoning 
the  united  diet  of  Prussia.  But,  as  Mettemich  had  prophesied, 
this  only  provided  an  organ  for  giving  voice  to  larger  constitu- 
tional aspirations.  The  result  was  a  constitutional  dead-lock; 
for  the  diet  refused  to  sanction  loans  until  its  "  r^resentative  " 
character  was  recognized;  and  the  king  refused  to  allow  "  to 
come  between  Almighty  God  in  heaven  and  this  land  a  blotted 
parchment,  to  rule  us  with  paragraphs,  and  to  replace  the 
ancient,  sacred  bond  of  loyalty."  On  the  36th  of  June  the  diet 
was  dissolved,  nothing  having  been  done  but  to  reveal  the 
fridening  gulf  between  the  principle  of  monarchy  and  the  growing 
forces  of  German  Liberalism. 

The  strength  of  these  forces  was  revealed  when  the  February 
revolution  of  184S  in  Paris  gave  the  signal  for  the  outbreak  of 
popular  movements  throughout  Europe.  The  effect  of  the 
revolution  in  Vienna,  involving  the  fall  of  Mettemich  (May  13) 
and  followed  by  the  nationalist  movements  in  Hungary  and 
Bohemia,  was  stupendous  in  Germany.  Accustomed  to  look  to 
Austria  for  guidance  and  mat^al  support,  the  princes  every- 
where found  themselves  helpless  in  face  of  the  popular  clamour. 
The  only  power  which  mi^t  have  stemmed  the  tide  was  Prussia. 
But  Frederick  Williain's  emotional  and  kindly  temperament 
little  fitted  him  to  use  "the  mailed  fist";  though  the  riot 
which  broke  out  in  Berlin  on  the  i5tfa  of  March  was  suppressed 
by  the  troops  with  but  little  bloodshed,  the  king  shrank  with 
horror  from  the  thought  of  fighting  his  "  beloved  Berliners," 
and  when  on  the  night  of  the  i8th  the  fighting  was  renewed, 
he  entered  into  negotiation  with  the  insurgents,  negotiations 
that  resulted  in  the  withdrawal  of  the  troops  from  Berlin.  The 
next  day,  Frederick  William,  with  characteristic  histrionic 
versatility,  was  heading  a  procession  round  the  streets  of  Berlin, 
wrapped  in  the  German  tricolour,  and  extolling  in  a  letter  to  the 
indignant  tsar  the  consummation  of  "  the  glorious  German 
revolution." 

The  cdlapse  of  the  Prussian  autocracy  involved  that  of  the 
lesser  German  potentates.   On  the  30th  of  March  the  federal 
diet  hoisted  the  German  tricolour  and  authorized 
^ll^g^    the  assembling  of  the  German  national  parliament  at 
Frankfort.  Arrangements  for  this  had  aheady  been 
made  without  official  sanction.  A  number  of  deputies, 
belonging  to  different  legislative  assemblies,  taking  it  upon  them- 
selves to  give  voice  to  the  national  demands,  had  met  at  Heidel- 
berg, and  a  a>mmittee  ai^xunted  by  them  had  invited  all 


Germans  who  then  were,  or  vbo  had  formerly  been,  members 
of  diets,  as  well  as  some  other  public  men,  to  meet  at  Frankfort 
for  the  purpose  of  considering  the  question  of  national  reform. 
About  500  representatives  accepted  the  invitation.  They  con- 
stituted themselves  a  preliminary  parliament  (VorparlamerUX 
and  at  once  began  to  provide  for  the  election  of  a  nationxd 
assembly.  It  was  decided  that  there  should  be  a  representative 
for  every  group  of  50,000  inhabitants,  and  that  the  election 
should  be  by  universal  suffrage.  A  considerable  party  wished 
that  the  preliminary  parliament  should  continue  to  act  until 
the  assembly  should  be  formed,  but  this  was  overruled,  the 
majority  contentmg  themselves  with  the  apptnntment  <rf  a 
committee  of  50,  whose  duty  it  should  be  in  the  interval  to  guard 
the  national  interests.  Some  of  those  who  were  discontented 
with  this  decision  retired  from  the  preliminary  parliament,  and 
a  few  of  them,  of  r^ublican  sympathies,  called  the  population 
of  Upper  Baden  to  arms.  The  rising  was  put  down  by  the 
troops  of  Baden,  but  it  did  considerable  injury  by  awakening 
the  fears  of  the  more  moderate  portion  of  the  community. 
Great  hindrances  were  put  in  the  way  of  the  elections,  but,  as 
the  Prussian  and  Austrian  governments  were  too  much  occupied 
with  their  immediate  difficulties  to  resist  to  the  uttermost,  the 
parliament  was  at  last  chosen,  and  met  at  Frankfort  on  the 
i8th  May.  The  old  diet,  without  bong  formally  disscdved, 
(an  omission  that  was  to  have  notable  cmisequences)  broke  up, 
and  the  national  r^uesentatives  had  before  them  a  dor  field. 
Their  task  would  in  any  case  have  been  one  of  extreme  difficulty. 
The  new-bom  sentiment  of  national  unity  disguised 
a  variety  of  confiicting  ideals,  as  well  as  deep-seated  SJUS^^ 
traditional  local  antagonisms;  the  problem  of  con-  mtaL 
stmcting  a  new  Germany  out  of  states,  several  of 
which,  and  those  the  most  powerful,  were  largely  composed  of 
non-German  elements,  was  sure  to  lead  to  international  com- 
plications; moreover,  the  mihtary  power  of  the  monarchies  had 
only  been  temporarily  paralysed,  not  destroyed.  Yet,  had  the 
parliament  acted  with  promptitude  and  discretion  it  might  have 
been  successful.  NeithK*  Austria  nor  Pnisna  was  for  some 
time  in  a  position  to  thwart  it,  and  the  sovereigns  of  the  smaller 
states  were  too  much  afraid  of  the  revolutionary  elements 
manifested  on  all  sides  to  oppose  its  wilL  But  the  Germans 
had  had  no  experience  of  free  poUtical  Ufe.  Nearly  every  deputy 
had  his  own  theory  of  the  course  which  ought  to  be  piu^ued, 
and  felt  sure  that  the  country  would  go  to  ruin  if  it  were  not 
adopted.  Leamed  professors  and  talkative  joiunalists  insisted 
on  delivering  interminable  speeches  and  on  examining  in  the 
light  of  ultimate  philosophical  principles  every  proposal  laid 
before  the  assembly.  Thus  precious  time  was  lost,  vi<4ent 
antagonisms  were  called  forth,  the  patience  of  the  nation  was 
exhausted,  and  the  reactionary  forces  were  able  to  gather 
strength  for  once  more  asserting  themselves.  The  veiy  fint 
important  question  brought  out  the  weaknesses  of  the  deputies. 
Tlds  rdated  to  the  nature  of  the  central  provisional  executive. 
A  rommittee  appointed  to  discuss  the  matter  suggested  that 
there  should  be  a  directory  of  three  members,  appointed  by  the 
German  governments,  subject  to  the  approval  of  the  parliament, 
and  ruling  by  means  of  ministers  responsible  to  the  latter 
body.  This  elaborate  scheme  found  favour  with  a  large  number 
of  members,  but  others  insisted  that  there  should  be  a  president 
or  a  central  committee,  appointed  by  the  parUament,  while 
another  party  pleaded  that  the  parliament  itself  should  exercise 
executive  as  well  as  legislative  functions.  At  last,  after  a  vast 
amount  of  tedious  and  useless  discussion,  it  was  agreed  that  the 
parliament  should  appoint  an  imperial  vicar  (SMcksverweser) 
who  should  cany  on  the  government  by  means  of  a  ministry 
selected  by  lumself;  and  on  the  motion  of  Heinrich  von  Gagera 
the  archduke  John  of  Austria  was  chosen  by  a  large  majority 
for  the  office.  With  as  little  delay  as  possible  he  formed  an 
imperial  cabinet,  and  there  were  hopes  that,  as  his  appointment 
was  generally  approved  both  by  the  sovereigns  and  the  people, 
more  rapid  progress  would  be  made  with  the  great  and  compli- 
cated work  in  hand.  Unfortunately,  however,  it  was  necessary 
to  enter  upon  the  discussion  of  the  fundamental  laws,  a  subject 
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presenting  many  opportunities  for  the  diqday  of  rhetoric  and 
intdkctoiU  subtlety.  It  was  soon  obvious  that  beneath  all 
varieties  of  individual  <^nnion  there  were  two  bitteriy  hostile 
tendendes-^epuMican  uid  constitutionalist.  These  two  parties 
attadted  each  other  with  omstantfy  growing  animosity,  and  in 
a  few  weeks  sensible  men  outside  the  pariiament  gave  up  all  hope 
of  their  dealing  satisfactorily  with  the  problem  th^  had  been 
appointed  to  solve. 

In  the  nudst  of  these  disputes  the  attention  of  the  nation 
was  occupied  by  a  question  which  bad  arisen  before  the  out- 
break of  the  revolutionary  movements — the  so- 
called  "  Schleswig-Holstein  question  "  (q.v.).  In  1846 
Christian  VIII.  of  Denmark  had  officially  proclaimed 
that  Schlesmg  and  the  greater  part  of  Holstein  were 
indisioluldy  amnected  with  the  Danidi  monarchy.  This  excited 
vehement  t^iposition  among  the  Germans,  on  the  ground  that 
HolMein,  lUthoi^  subject  to  the  king  of  Denmari:,  was  a  m^ber 
of  the  Oermao  confederation,  and  that  in  virtue  of  ancient  treaties 
it  could  not  be  severed  from  Schleswig.  In  1848  the  German 
party  in  the  duchies,  headed  by  Prince  Frederick  of  Augustenburg, 
rose  against  the  Danish  government.  Frederick  VII.,  who  had 
just  succeeded  Christian  VIII.,  put  down  the  rebellion,  but 
Prussia,  acting  in  the  name  of  the  confederation,  despatched 
an  army  against  the  Danes,  and  drove  them  from  Schleswig. 
The  Danes,  who  were  supported  by  Russia,  responded  by 
blockading  the  Baltic  ports,  which  Germany,  having  no  navy, 
was  unable  effectually  to  defend.  By  the  mediation  of  Great 
Britain  an  annistice  was  concluded,  and  the  Prusuan  trooi» 
evacuated  the  northern  districts  of  Schleswig.  As  the  Danes 
soon  afterwards  took  possession  of  Schleswig  agairf ,  thePrussians 
once  more  drove  them  back,  but,  in  view  of  the  threatening 
attitude  of  the  powers,  Frederick  WilliEtbi-summoned  up  courage 
to  flout  the  opinion  of  the  German  parliament,  and  on  the  26th 
of  August,  without  the  central  government  being  consulted,  an 
armistice  of  seven  months  was  agreed  upon  at  Malmoe. 

The  full  significance  of  this  event  was  not  at  once  realized. 
To  indignant  patriots  it  seemed  no  more  than  a  piece  of  perfidy, 
Oipaigf  for  vrhich  Prussia  should  be  called  to  account  by  united 
tott*  Germany.  The  provisional  government  of  the  duchies 
PmmtM  appealed  from  Pruaua  to  the  Goman  regent;  and 
*"*"^*  the  Frankfort  parUamoit  hotly  took  up  its  cause.  A 
large  majority  voted  an  order  countermanding  the  withdrawal 
of  the  Prussian  troops,  in  spite  of  the  protest  of  the  ministry, 
who  saw  that  it  would  be  impossible  to  make  it  e£Fective.  The 
ministry  rested,  but  no  other  could  be  found  to  take  its  place; 
and  the  majority  began  to  realize  the  situation.  The  central 
government  depended  ultimately  on  the  armed  support  of  the 
two  great  powers;  to  quarrel  with  those  would  be  to  ruin  the 
csonstitution,  c»:  at  best  to  play  into  the  hands  of  the  extreme 
revolutionists.  On  the  14th  September  the  question  of  the 
convention  of  Malmoe  t^an  came  up  for  discussion,  and  was 
angrily  debated.  The  democrats  called  their  adherents  to  arms 
against  the  traitors  who  were  preparing  to  sell  the  Schleswig- 
Holsteiners.  The  Moderates  took  alarm;  they  had  no  stomach 
for  an  open  war  with  the  governments;  and  in  the  end  the 
ccmvention  was  confirmed  by  a  sufficient  majority.  The  result 
was  civil  war  in  the  streets  of  Frankfort;  two  deputies  were 
murdered;  and  the  parliament,  which  could  think  of  no  better 
way  of  meeting  the  crisis  than  by  continuing  "  with  imposing 
calm  "  to  discuss  "  fundamental  rights,"  was  only  saved  from 
the  fury  of  the  mob  by  Prussian  troqM.  Its  existence  was 
saved,  but  its  pmtige  had  vanished;  and  the  destinies  of  the 
German  people  were  seen  to  be  in  the  hands  that  held  the 
sword. 

While  these  events  were  in  progress,  it  seemed  not  impossible 
that  the  Austrian  empire  wotdd  fall  to  pieces.  Bohemia  and  the 

Italian  states  were  in  revolt,  and  the  Hungarians 
J^ll^ff.^  strove  with  passionate  earnestness  for  independence. 
biAmwiria,  Towards  the  end  of  1848  ^enna  was  completely  in 

the  hands  of  the  revolutionary  party,  and  it  was  re- 
taken only  after  desperate  fighting.  A  reactionary  ministry, 
Iwaded  by  Prince  Schwarzenberg,  was  then  raised  to  power. 


and  in  order  that  a  strong  policy  might  be  the  more  vigorously 
pushed  forward,  the  empoor  Ferdinand  resigned,  and  was 
succeeded  by  his  nephew,  Francis  Joseph. 

The  proqiects  of  rdorm  were  not  mudi  more  favomable 
in  Pru^a.  The  assembly  summoned  amid  the  revoluticmary 
excitement  of  March  met  on  the  32nd  of  May.  De- 
mands  for  a  constitutional  system  were  urged  with  j^^^ 
great  force,  and  they  would  probably  have  been 
granted  but  for  the  opposition  due  to  the  violence  of  politicians 
out  of  doors.  The  aristocratic  class  saw  ruin  before  it  if  the 
smallest  concession  were  made  to  popular  wishes,  and  it  soon 
recovered  from  the  terror  into  which  it  had  been  plunged  at 
the  outbreak  of  the  revolution.  Extreme  antagonism  was  excited 
by  such  proposals  as  that  the  king  should  no  longer  be  said  to 
wear  his  crown  "  by  the  grace  of  God  and  the  animosity 
between  the  liberal  and  the  conservative  sections  was  driven  to 
the  highest  i^tch  by  the  attack  of  the  democratic  majority  of 
the  diet  on  the  army  and  the  attempt  to  remodel  it  in  the  direction 
of  a  national  militia.  Matters  came  to  a  crisis  at  the  end  of 
October  when  the  diet  passed  a  resolution  calling  on  the  king  to 
intervene  in  favour  of  the  Viennese  revolutionists.  When,  on 
the  evening  of  the  30th,  a  mob  surrounded  the  palace,  clamouring 
for  the  king  to  give  effect  to  this  resolution,  Frederick  William 
lost  patience,  ordered  General  Wrangd  to  occupy  Berlin  with 
troofa,  and  on  the  and  of  November  placed  Count  Brandenburg, 
a  scion  of  the  royal  house  and  a  Prussian  of  the  old  school,  at 
the  head  (rf  a  new  ministry.  On  the  pretext  that  fair  deliberation 
was  impossible  in  the  capital,  the  assembly  was  now  ordered 
to  meet  in  Brandenburg,  while  troops  were  concentrated  near 
Berlin  and  a  state  of  siege  was  proclaimed.  In  vain  the  assembly 
protested  and  continued  its  sittings,  going  even  so  far  as  to 
forbid  the  payment  of  taxes  while  it  was  subjected  to  illegal 
treatment.  It  was  forced  in  the  end  to  submit.  But  the  dis- 
cussions in  Brandenburg  were  no  more  successful  than  those 
in  Berlin;  and  at  last,  on  the  $th  of  December,  the  king  dissolved 
the  assembly,  granted  a  constitution  about  which  it  had  not 
been  consulted,  and  gave  orders  for  the  election  of  a  representative 
chamber. 

About  the  time  that  the  Prussian  parliament  was  thus 
created,  and  that  the  emperor  Ferdinand  resigned,  the  Frankfort 
parliament  succeeded  in  formulating  the  fundamental  rA#««»«- 
laws,  which  were  duly  proclaimed  to  be  those  of  Ger-  Ami  o/O* 
many  as  it  was  now  to  be  constituted.  The  principal  ^f"^*^ 
clauses  of  the  constitution  then  began  to  be  discussed. 
By  far  the  most  difficult  question  was  the  relation  in  which 
Austria  should  stand  to  the  Germany  of  the  future.  There 
was  a  universal  wish  that  the  Austrian  Germans  should  be 
included  in  the  German  state;  on  the  other  hand,  it  was  felt 
that  if  all  the  various  nationalities  of  Austria  formed  a  united 
monarchy,  and  if  this  monarchy  as  a  whole  were  included  in 
the  confederation,  it  would  necessarily  overshadow  Germany, 
and  expose  her  to  unnecessary  external  dangers.  It  was  therefore 
resolved  that,  although  a  German  country  might  be  under  the 
same  ruler  as  non-German  lands,  it  could  not  be  so  joined  to 
them  as  to  form  with  them  a  single  nation.  Had  the  parliament 
adopted  this  resolution  at  once,  instead  of  exhausting  itself  by 
pedantic  disquisitions  on  the  abstract  principles  of  jurisprudence, 
it  might  have  hoped  to  triumph;  but  Austria  was  not  likely 
to  submit  to  so  severe  a  blow  at  the  very  time  when  she  was 
strong  enough  to  appoint  a  reactionary  government,  and  had 
nearly  re-established  her  authority,  not  only  in  Vienna,  but  in 
Bohemia  and  in  Italy.  Prince  Sdiwarzenberg  took  the  earliest 
opportunity  to  declare  that  the  empire  could  not  assent  to  any 
weakening  of  its  Influence.  Bitter  strife  now  broke  out  in  the 
parliament  between  the  Great  German  (Gross- Deutsck)  and 
Little  German  (Klein- Deutsck)  parties.  Two  of  the  ministers 
resigned,  and  one  of  those  who  took  their  place,  Heinrich  von 
Gagem  (q.v.),  proposed  that,  since  Austria  was  to  be  a  united 
state,  she  ^ould  not  enter  the  confederation,  but  that  her 
relations  to  Germany  should  be  regulated  by  a  special  act  of 
union.  This  of  course  meant  that  Prussia  should  be  at  the  head 
of  Germany,  and  recommended  itself  to  the  majority  of  the 
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and  Otto  von  Bismardc,  though  not  yet  in  office,  was  ah^dy 
in  his  confidence.  Bismarck  realized  that,  in  the  struggle  with 
Austria  which  he  foresaw,  Prussia  could  only  be  weakened 
were  she  to  take  up  an  attitude  of  opposition  to  the  prevailing 
Liberal  sentiment,  and  that  to  tamper  with  the  constitution 
would  not  only  be  inexpedient,  but  useless,  ance  q)eciai  measures 
could  alwa3r3  be  resorted  to,  to  meet  special  circumstances.  The 
interests  of  Prussia,  he  urged,  had  been  too  often  sacrificed  to 
abstract  ideas.  William  listened  and  was  convinced.  He  not 
only  left  the  constitution  intact,  but  he  dismissed  Manteufiel's 
"  feudal  "  ministry  and  replaced  it  with  moderate  Liberals. 

The  change  was  more  revolutionary  in  ai^>earance  than  in 
leality.  Manteuff  el  and  his  policy  were  associated  in  the  regent's 
mind  witlt  the  humiliation  of  Olmtitz,  and  the  dismissal  of  the 
ministry  sjrmbolized  the  reversal  of  this  policy.  William 
beUeved  with  his  whole  soul  in  the  niufication  ii  Gmnany,  and 
in  Prussia  as  its  instrument;  and,  if  he  doubted,  it  was  only  as 
to  the  how  and  when.  Of  one  thing  he  was  certain — that  who- 
ever aspired  to  rule  over  Germany  must  be  prepared  to  seize 
it  (letter  to  von  Natzmer,  May  20,  1849).  This  attitude  had 
litUe  in  common  with  the  Liberal  appeal  to  the  voice  of  the  people. 
Such  a  revolutionary  foundation  might  be  good  enough  for  the 
ephemeral  empires  of  France;  the  appeal  of  Prussia  diould  be 
to  the  God  of  battles  alone. 

The  antagonism  between  these  conflicting  principles  was 
not  long  in  revealing  itself.  In  Germany  the  relations  between 
^^1^,  Austria  and  Prussia  were  becoming  unpleasantly 
Mat  th&  Strained  in  the  question  of  the  admission  of  the  Habs- 
Atutn-  burg  monarchy  to  the  ZoUverein,  in  that  of  the  elector 
of  Hesse  and  hb  padiament,  in  that  of  the  relation 
of  the  Elbe  duchies  to  the  crown  of  Denmaik.  But 
for  the  outbreak  of  the  Italian  war  of  1859  the  struggle  of  1866 
might  have  been  anticipated.  The  outcome  of  the  war  increased 
the  prestige  of  Prussia.  She  had  armed,  not  with  the  idea 
of  going  to  the  aid  of  a  German  power  in  difficulties,  but  in  order, 
at  the  right  moment,  to  cast  h»  sword  into  the  scale  wherein 
her  own  interests  might  for  the  time  lie.  At  the  menace  of  her 
armaments,  concentrated  on  the  Rhine,  Napoleon  had  stopped 
dead  in  the  full  career  of  victory;  Austria,  in  the  eyes  of  Gennan 
men,  had  been  placed  under  an  obligation  to  her  rival;  and  Italy 
realized  the  emergence  of  a  new  military  power,  whose  interests  in 
antagonism  to  Austria  were  identical  with  her  own. 

So  striking  an  object  lesson  was  not  lost  on  the  Prussian  regent, 
and  he  entered  on  a  vigorous  policy  of  reforming  and  strengthen- 
ing  the  army,  General  von  Roon  being  appointed 
wterani  niinister  of  war  for  this  purpose.  To  the  Liberal 
Ma4eo9-  ministers,  however,  and  to  the  Liberal  majority  in 
ttttadoaml  the  Prussian  diet,  this  was  wholly  objectionable, 
^rf*^?*  Schemes  were  under  discussion  for  reforming  the  con- 
stitution of  the  Confederation  and  drawing  the  German 
states  dceer  together  on  a  Liberal  basis;  the  moment  seemed 
singularly  inopportune  for  Prussia,  whidi  had  not  shown  herself 
particularly  zealous  for  the  common  interests,  to  menace  the 
other  German  governments  by  increaung  her  separate  armaments. 
When,  therefore,  on  the  loth  of  February  i860,  the  bills  necessary 
for  carrying  out  the  reform  of  the  army  were  introduced  into  the 
diet,  they  met  with  so  strenuous  an  opposition  that  they  bad  to 
be  withdrawn.  Supplies  were,  however,  granted  for  fourteen 
months,  and  the  regent  took  tlUs  as  justif}dng  him  in  proceeding 
with  his  plans.  On  the  ist  of  January  1861  the  standards  of  the 
new  regiments  were  solemnly  blessed;  on  the  next  day  Frederick 
William  IV.  died,  and  the  new  king  was  fust  to  face  with  a 
constitutional  crisis. 

Austria,  meanwhile,  had  been  makmg  the  first  toitative 
essajrs  in  constitutional  concession,  which  culminated,  in  May 
1861 ,  in  the  establishment  at  Virana  of  a  ReichsnU  for  the  whde 
empire,  including  Hxmgary.  The  popularity  she  thus  gained 
among  German  Liberals  and  Nationalists  was  helped  by  the 
course  of  events  at  Berlin.  The  Prussian  diet  of  1862  was  no 
whit  more  tractable  than  its  predecessor,  but  fell  to  attacking 
the  professional  army  and  advocating  the  extension  of  the  mtlitia 
{Landwekr)  system;  on  the  zith  of  March  the  king  dissolved 
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it  in  disgust,  whereupon  the  Liberal  ministry  resided,  and  was 
succeeded  by  the  Conservative  cabinet  of  Prince  Holunlt^ 
Public  opinicm  was  now  violently  enited  against  the  govern- 
ment; the  new  dections  resulted  (May  6)  in  the  return  of  a  yet 
larger  Liberal  majority;  on  the  a2nd  of  August  the  army 
estimates  were  thrown  out.  Hohenlohe  now  declared  himself 
incapable  of  carrying  on  the  govmmient,  and  King  William 
entrusted  it  to  Otto  von  Bismarck. 

In  choosing  this  man  of  iron  will  as  his  instrument  during  the 
actual  crisis  the  king's  instinct  had  not  betrayed  him.  For  nine 
years  Prussian  delegate  at  the  diet  of  Frankfort, 
Bismarck  was  intimately  acquainted  with  all  the  issues 
of  the  German  problem;  with  his  accustomed  calculated  blunt- 
ness  he  had  more  than  once  openly  ass«ted  that  this  problem 
could  (mly  be  settled  by  Austria  ceaubg  to  influence  the  German 
courts  and  transferring  "  her  centre  of  gravity  towards  Buda- 
pest with  equal  bluntness  he  told  the  committee  on  the 
budget,  on  the  30th  of  Septonber  1862,  that  the  problem  could 
not  be  solved  "  by  parliamentary  decrees,"  but  only  "  by  blood 
and  iron."  For  the  supreme  moment  of  this  solution  he  was 
determined  that  Prussia  should  be  fully  prepared;  and  this 
meant  that  he  must  defy  the  majority  within  the  diet  and  public 
opinion  without.  Some  sort  of  constitutional  pretence  was  given 
to  the  decision  of  the  government  to  persevere  with  the  military 
reforms  by  the  support  of  the  Upper  House,  and  of  this  Bismarck 
availed  himself  to  raise  the  neceaary  taxes  without  the  consent 
of  the  populu  assembly.  He  regretted  the  necessity  for  flouting 
public  opinion,  whidi  he  would  have  preferred  to  carry  with  him ; 
in  due  course  he  would  make  his  peace  with  Liberal  sentiment, 
when  success  should  have  justified  his  defiance  of  it.  His  plans 
were  singularly  helped  by  international  developments.  The 
Polish  rising  of  1863  came  just  in  time  to  prevent  a  threatened 
Franco-Russian  alliance;  the  timid  and  double-faced  attitude 
of  both  France  and  Austria  during  the  revolt  left  them  isolated 
in  Europe,  while  Bismarck's  ready  assistance  to  Rus^  assured 
at  least  the  benevolent  neutrality  in  the  coming  struggle  with 
the  Habsburg  power. 

Meanwhile,  among  the  German  people  the  object  lesson  of  the 
Italian  war  had  greatly  stimulated  the  sentiment  of  national 
unity.  As  to  the  princi[^,  however,  on  which  this  y§t^ 
unity  was  to  be  based,  the  antagonism  that  had  bem  mm 
fatal  in  1S49  still  existed.  The  Gennan  National  Omaa 
Union  {Deutscher  Nationalverein),  organized  in  the 
autumn  of  1859,  favoured  the  exclusion  of  Austria  and  the 
establishment  of  a  federation  under  the  hegemony  of  Prussia; 
it  represented  the  views  of  the  so-called  "  Gothaer,"  the  pditical 
heirs  of  the  rump  of  the  Frankfort  parliament  which  had  re- 
assembled at  Gotha  in  June  1849,  and  supported  the  Prussian 
Union  and  the  Erfurt  parliament.  To  counteract  this,  a  con- 
ference of  five  hundred  "  Great  Germans  "  assembled  at  Frank- 
fort and,  on  the  32nd  of  October  1863,  founded  the  German 
Reform  Um(m  (Deutscher  S^ormverein),  whidi,  cwsisting 
mainly  of  South  German  elements,  supported  the  policy  (rf 
Austria  and  the  smaller  states.  Tlie  constitntKHial  crisis  in 
Prussia,  however,  brought  both  sodeties  into  line,  and  in  1863 
the  National  Union  united  with  the  Reform  Union  in  an  attempt 
to  defeat  Prussian  policy  in  the  Schleswig-Holstein  question. 

This  anti-Prussian  feeling  Austria  now  tried  to  exfdoit  for 
her  own  advantage.    On  the  3nd  of  August  the  emperor  Francis 
Joseph  proposed  to  King  William,  during  a  meeting  "rvr- 
at  Gastein,  to  lay  before  an  assembly  of  the  German  ttamt^" 
princes  a  scheme  for  the  reconstitution  of  the  Bund.  otFnmk- 
The  king  neither  accepted  nor  refused;  but,  without 
waiting  for  his  assent,  invitations  were  sent  out  to  the  other 
princes,  and  on  the  14th  the  congress  {Fitrsteitiag)  opened  at 
Frankfort.   Of  the  Gennan  soverdgn  states  but  four  were 
unrepresented — Anhalt-Bemburg,  Holstein,  Lippe  and  Prussia; 
but  the  absence  of  Prussia  was  fdt  to  be  fatal;  the  minor  princes 
existed  by  reason  of  the  balance  between  the  two  great  powers, 
and  objected  as  stron^y  to  the  exdusion  of  the  one  as  of  the  other 
from  the  Confederation;  an  invitation  to  King  William  was 
therefore  ugned  by  all  present  and  carried  by  the  king  of  Saxony 
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in  person  to  Berlin.  Bismarck,  however,  threatened  to  resign  if 
the  king  accepted;  and  the  congress  had  to  do  the  best  it  could 
without  Prussian  co-operation.  On  the  ist  of  September  it 
passed,  with  some  slight  modifications,  the  Austrian  proposals  for 
the  reconstruction  of  the  Bund  under  a  supreme  Directory,  an 
assembly  of  delegates  from  the  various  parliaments,  a  federal 
court  of  aiq>eal  and  periodical  conferences  of  sovereigns.  Erezy- 
thing  now  depended  <ni  the  attitude  of  Prussia,  and  <m  the  ssnd 
her  decision  was  received.  "  In  any  reform  of  the  Bund,"  it  ran, 
"  Prussia,  equally  with  Austria,  must  have  the  right  of  vetoing 
war;  she  must  be  admitted,  in  the  matter  of  the  presidency,  to 
absolute  equality  with  Austria;  and,  finally,  she  will  yield  no 
tittle  of  her  rights  save  to  a  parliament  representing  the  whole 
German  nation." 

Prussia  thus  made  a  bid  for  the  sympathy  of  the  democracy 
at  the  same  time  as  she  declared  war  against  the  dynasties; 
and  her  power  was  revealed  by  the  fact  that  her  veto  was 
sufficient  to  wreck  a  proposal  seconded  by  the  all  but  unanimous 
vote  of  the  German  sovereigns.  The  Austrian  stroke  had  failed, 
and  worse  than  failed,  for  Napdeon  IIL,  who  had  been  filled 
with  alarm  at  this  atten^it  to  create  tm  his  flank  an  "  empire 
of  70,000,000,"  saw  in  ^^ssia's  attitude  no  more  than  a  deter- 
mination to  maintain  for  her  own  ends  the  division  and  weakness 
of  Germany;  and  this  mistaken  diagnosis  of  the  situation 
determined  his  attitude  during  the  crisis  that  f<^owed. 

This  crisis  was  due  to  the  reopening  of  a  fresh  acute  phase 
of  the  Schleswig-Hobtein  question  by  the  accession  of  the 
7k»  "  protocol-king  "  Christian  IX.  to  the  throne  of  Den- 
sakhaw^  mark  (November  15, 1863),  and  his  adhesion  to  the 
u»iataim  new  constitution,  promulgated  two  days  before,  which 
embodied  the  princii^  of  the  inalienable  unioo  of 
the  Elbe  duchies  with  the  Danish  body  pcditic.  The 
news  of  this  event  caused  vast  excitement  in  Germany;  and 
the  federal  diet  was  supported  by  public  oinnion  in  its  decision 
to  uphold  the  claims  of  Prince  Frederick  of  Augustenburg  to  the 
succession  of  the  duchies.  An  agitati<m  in  his  favour  had  already 
begun  in  Holstein  and,  after  the  promulgation  of  the  new 
Danish  constitution,  this  was  extended  to  Schleswig.  On  the 
34th  of  December  Saxon  and  Hanoverian  troops  occupied 
Holstein  in  the  name  of  the  German  Confederation,  and  sup- 
ported by  their  presence  and  the  favour  of  the  population  the 
prince  of  Augustenburg,  as  Duke  Frederick  VIII.,  assiimed  the 
government. 

From  these  proceedings  Prussia  and  Austria  held  rigOTously 
alo(tf.  Both  had  signed  the  protocd  of  185a,  and  both  realised 
that,  if  the  European  powers  were  to  be  given  no  excuse  to  inter- 
vene, their  attitude  must  be  scrupulously  "  correct and  this 
involved  the  recognition  of  King  Christian's  rights  in  the  duchies. 
On  the  other  hand,  the  constitution  of  the  13th  of  November  bad 
been  in  fiat  contradiction  to  the  protocol  of  London,  which 
recognized  the  separate  rights  of  the  duchies;  and  if  the  two  great 
German  powers  chose  to  make  this  violation  of  an  agreement  to 
which  they  had  been  parties  a  casus  beUi,  Europe  would  have  no 
right  to  interfere.  I^iissia  had  begun  to  mobiUze  in  November; 
and  Austria  also  soon  realized  that  action  must  speedily  be  taken 
if  the  lesser  German  governments  were  not  to  be  allowed  to  get 
out  of  hand.  Russia  and  Great  Britain  had  already  protested 
against  the  occupation  of  Holstein  and  the  support  given  to 
the  Augustenburg  claimant;  and  now  Beust,  the  Saxon  minister, 
was  proposing  that  the  federal  diet,  which  had  been  no  party  to 
the  protocol,  should  formally  recognize  his  claim.  Bismarck, 
then,  had  no  difficult  task  in  persuading  Austria  that  the  time 
for  action  had  come.  A  last  attempt  of  the  two  powers  to  carry 
the  diet  with  them  in  recognizing  the  protocol  having  failed, 
they  formally  announced  that  they  would  act  in  the  matter  as 
independent  European  powers.  On  the  1 6th  of  January 
fYMifia  '^^4  the  agreement  between  them  was  agned,  an  artide, 
mmmaet.  drafted  by  Austria,  intended  to  safeguard  the  settle- 
ment of  1852,  being  replaced  at  the  instance  of  Prussia 
by  another,  which  stated  that  the  contracting  powers  would 
decide  only  in  concert  upon  the  relaticms  of  the  duchies,  and  that 
in  no  case  would  they  determine  the  succession  save  by  mutual 


consent.  A  clause  was  also  inserted  provisionally  recognixing 
the  principle  of  the  integrity  of  Denmark. 

Whatever  Austria's  ulterior  views  may  have  been,  Bismarck 
certainly  from  the  first  had  but  one  aim  before  him.  He  saw 
clearly  what  the  possesaon  of  the  duchies  would  mean  to 
Gemumy,  their  vast  importance  for  the  future  of  German 
sea-power;  already  he  had  a  vision  ot  the  great  war-harbour 
of  Kiel  ami  the  canal  connet^ing  the  Baltic  and  the  North  seas; 
and  he  was  determined  that  these  should  be,  if  not  wholly 
Prussian,  at  least  wholly  under  Prussian  control.  Annexation 
was  the  goal  which  from  the  beginning  he  kept  steadily  before 
his  eyes  (Reminiscences,  ii.  10).  As  for  treades  to  the  contrary, 
he  was  to  avow  in  his  Reminiscences  that  these  have  little  force 
when  no  longer  reinforced  by  the  interests  of  the  contracting 
parties.  His  main  fear  was  that  the  Danes  might  refuse  to  fight 
and  appeal  instead  to  a  European  congress;  and,  to  prevent 
this,  he  led  the  Copenhagen  government  to  believe  that  Great 
Britain  had  threatened  to  intervene  in  the  event  of  Prussia 
going  to  war,  "  though,  as  a  matter  of  fact,  Enj^and  did  nothing 
of  the  kind. "  This  sufficed  to  provoke  the  d^ance  of  the  Danes, 
and  on  the  zat  of  February  1864  the  Austrian  and  n^-^ 
Prussian  troops  crossed  the  Eider.  The  issue  of  a 
ynx  between  powers  so  iU-matched  was  a  for^tme 
conclusion;  the  famous  rampart  of  the  Dannewerk 

on  which  the  Danish  defence  chiefly  relied,  was  turned, 
and  after  a  short  campaign,  in  which  the  Danes  {ought  with 
distinguished  courage,  peace  was  concluded  by  the  treaty  of 
Vienna  (August  i,  1864),  by  which  Schleswig,  Holstein  and 
Lauenburg  were  ceded  to  Austria  and  Prussia  jointly. 

The  Austro-Prussian  alliance  had  been  only  an  interlude  in  the 
great  drama  in  which  the  two  powers  were  playing  rival  parts. 
To  the  other  causes  of  friction  between  them  had  been  Aaatrut 
added,  just  before  the  war,  a  renewed  quarrd  as  to  prmaaim 
Austria's  relation  to  the  Ztdlverein.  In  1863,  in  the  madthe 
name  of  the  customs  union,  Prussia  had  concluded  with  ^j^jj]^ 
France  a  commercial  treaty,  based  mainly  on  free  trade 
principles.  This  treaty  most  of  the  small  states  refused  to  sign, 
and  they  were  supported  in  their  objections  by  Austria,  which 
loudly  complained  that  Prussia  had  given  to  a  foreign  power 
what  she  had  denied  to  a  sister  state  of  the  Bund.  Prussia,  how- 
ever, remained  firm,  and  declared  that,  were  the  treaty  rejected, 
she  would  break  up  the  Zollverein.  After  the  war  Bismarck 
in  fact  succeeded  in  obtaining  the  signature  of  the  smaller  states 
to  the  treaty;  and  Austria,  her  protests  having  proved  unavail- 
ing, was  fain  to  sign  a  conomerdal  treaty  with  the  Zollverein, 
essentially  the  same  as  that  of  1853.  Treaties  concluded  with 
Great  Britain  and  Belgium,  about  the  same  time,  also  tended  to 
enhance  Prussian  prestige. 

Austria  now  sought  in  the  question  of  the  Elbe  duchies  an 
occasion  for  re-establishing  her  influence  in  Germany.  The 
ambitions  of  Prussia  were  notorious,  and  Austria  had  coanm' 
no  wish  to  see  her  rival  still  further  strengthened  by  ^ 
the  annexation  of  the  duchies.  In  this  atritude  she  OMMa. 
was  sure  <rf  the  support  of  the  German  princes,  and  of 
German  public  opinion,  which  was  enthusiasrically  in  favour  of 
the  Augustenburg  claimant.  She  therefore  took  up  the  cause  of 
Duke  Frederick,  and  under  her  influence  a  small  majority  of  the 
federal  diet  decided  to  reqtiest  the  two  powers  to  invest  him  with 
the  sovereignty  of  Ifolstein.  Bismarck's  reply  was  to  deny  the 
competency  of  the  diet  to  interfere;  and  in  the  Prussian  parlia- 
ment the  minister  of  war  moved  for  a  special  grant  for  the  creation 
of  a  war-harbour  at  Kiel.  Against  this  Austria  protested,  as 
having  the  same  right  as  Prussia  to  Kiel;  an  angry  correspond- 
ence followed;  but  neither  power  was  quite  prepared  for  war, 
and  on  the  20th  of  August  1865  the  convention  of  Gastein,  to 
use  Bismarck's  phrase,  "  papered  over  the  cracks."  Pending 
a  settlement,  Schleswig  was  to  be  occupied  and  administered 
by  Prussia,  Holstein  fay  Austria;  while  Lauenburg  was  made 
over  absolutely  to  Prusaa  in  return  for  a  money  payment. 
Tins  was  so  far  a  diplomatic  victory  for  Prussia,  as  it  ignored 
entirdy  the  dums  of  the  duke  of  Augustenburg. 

Bismardc  had  consented  to  the  convention  ofGastein  in  order 
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to  gain  time  to  prepare  the  ground  for  the  supreme  struggle 
with  Austria  for  the  hegemony  of  Germany.  He  had  no  intention 
of  postponing  the  issue  long;  for  the  circumstances  of  the  two 
powers  were  wholly  favourable  to  Prussia.  The  Prussian  army 
had  attained  an  unprecedented  excellence  of  organization  and 
discipline;  the  Prussian  people,  in  spite  of  the  parliamentary 
deadlock,  were  loyal  and  united;  while  in  Austria  army  and 
state  were  alike  disorganized  by  nationalist  discontent  and  the 
breakdown  of  the  centralized  system.  But  there  were  other 
factors  to  be  considered.  The  attitude  of  Napoleon  was  dubiotis; 
the  active  alliance  of  Italy  was  necessary  to  the  certainty  of 
Prussian  success;  and  the  pohcy  of  Italy  depended  ultinuitdy 
upon  that  of  France.  Lastly,  the  conscience  of  King  William, 
though  since  the  acquisition  of  Lauenburg  he  had  "  developed 
a  taste  for  conquest,"  shrank  from  provoking  war  with  a  German 
power.   The  news  of  the  convention  of  Gastein,  which  seemed 

to  re-cement  the  union  of  Germany,  had  been  received 
^Ato^o/  France  with  clamorous  indignation;  and  on  the 
Prmacm,     ^Qth  of  August,  imder  pressure  of  public  opinion,  the 

French  government  issued  a  circular  note  denouncing 
it  as  an  outrage  on  national  liberty  and  European  law,  the  protest 
being  backed  by  note  of  the  14th  of  September  circulated  by 
Lord  John  Russell  on  behalf  of  the  British  govemment.^  But 
Napoleon  was  himself  little  inclined  to  use  the  warlike  tone 
of  his  people;  and  Bismarck  found  it  easy  to  win  him  over  to 
his  views  by  explaining  the  temporary  nature  of  the  convention, 
and  by  dropping  hints  at  the  famous  interview  at  Biarritz 
(September  30,  1865)  of  possible  *'  compensations  "  to  France 
in  the  event  of  a  Prussian  victory  over  Austria;  the  probability  of 
a  prolonged  struggle  in  Germany  between  two  powers  apparently 
evenly  matched,  moreover,  held  out  to  the  French  emperor  the 
prospect  of  his  being  able  to  intervene  at  the  proper  moment  with 
overwhelming  effect. 

Napoleon  having  been  successfldly  hoodwinked,  Bismarck 
turned  to  Italy.  His  previous  advances  had  been  interrupted 
Baa  of  tb»  Gastein  convention,  which  seemed  to  the  Italian 

Aaativ-  government  a  betrayal  of  the  Italian  cause.  Italy 
Pni99tMa  attempted  to  negotiate  with  Axistria  for  the  purchase  of 
■f*^^  Venetia;  but  the  offer  was  curtly  refused  by  the 
"iriiff^.  gmpgror  Francis  Joseph,  and  the  counter-proposal  of 
a  commercial  rapprochement  was  forestalled  by  Prussia,  which 
with  the  aid  of  most  of  the  lesser  states,  angered  by  the  betrayal 
of  their  interests  by  Austria  at  Gastein,  arranged  a  commercial 
treaty  between  Italy  and  the  Zollverein,  an  act  which  involved 
the  recognition  of  the  Italian  kingdom.  The  counter-stroke  of 
Austria  was  to  embarrass  Prussia  by  allowing  full  play  in  Holstein 
to  the  agitaUon  in  favour  of  the  August^iburg  claimuit.  To 
the  protests  of  Prussia,  Austria  replied  that  she  had  a  full  right 
to  do  what  she  liked  in  the  duchy,  and  that  she  still  adhered  to 
the  declaration  of  the  princes,  made  on  the  28th  of  May  1864,  in 
favour  of  Duke  Frederick.  This  "  perfidy  **  removed  the  last 
scruples  of  King  William;  and  the  Austro-Prussian  alliance 
came  to  an  end  with  the  declaration  of  Bismarck  that  Prussia 
"  must  win  full  freedom  for  her  own  entire  policy  "  and  his 
refusal  to  continue  the  correspondence. 

War,  though  still  postponed,  was  now  certain;  and  with  this 
certainty  the  desire  of  the  Italians  for  the  Prussian  alliance, 
now  recommended  by  Napoleon,  revived.  By  the  i6th  of  March 
1866  the  Austrian  war  prepararions  were  so  far  advanced  that 
Count  Mensdorff  thought  it  safe  to  send  an  uldmatum  to  Prusria 
and,  at  the  same  time,  a  circular  note  to  the  princes  declaring 
that,  in  the  event  of  an  evasive  reply,  Axistria  would  move  in  the 
diet  for  the  mobilization  of  the  federal  forces.  On  the  24th 
Bismarck  in  his  turn  issued  a  circular  note  stating  that,  in  view 
of  the  Austrian  war  preparations,  Prussia  must  take  measures 
for  her  defence;  at  the  same  time  he  laid  before  the  princes  the 
outline  of  the  Prussian  scheme  for  the  reform  of  the  Confedera- 
tion, a  scheme  which  included  a  national  parliament  to  be  elected 
by  universal  suffrage,  "  as  offering  siurer  guarantees  for  conserva- 
tive action  than  limitations  that  seek  to  determine  the  majority 
beforehand."  Qeariy  Prussia  meant  war,  and  the  Italian 
government  thought  it  safe  to  sign,  on  the  8th  of  April  1866, 


a  treaty  of  alliance.   By  this  instrament  it  was  agreed  that  in 

the  event  of  her  proposeds  for  the  reform  of  the  federal  constita- 

rion  being  rejected  by  the  German  princes,  Prussia 

should  declare  war  "  in  order  to  give  effect  to  her  pro-  ^JSn" 

posals,"  and  that,  in  that  case,  Italy  would  also  declare 

war  against  Austria.   As  a  result  of  the  war  Venetia 

was  to  be  added  to  Italy  and  an  equivalent  amount  of  territory 

in  North  Germany  to  Prussia.  The  agreement,  however,  was  only 

to  hold  good  if  war  broke  out  within  three  months. 

On  the  day  aSttt  the  signi^ure  td  the  treaty  the  Prussian 
project  <A  rti^orm  was  presented  to  the  federal  diet.  It  was, 
however,  no  more  than  a  bid  tor  the  support  of  public 
opinion  on  the  part  of  Bismarck;  for  even  while  it  was 
under  discussion  an  angry  correspondence  was  being  A»-tt» 
carried  on  between  Berlin  and  Vieima  on  the  question  w*"" 
of  armaments,  and  by  the  beginning  of  May  both  », 
powers  were  making  undisguised  preparations  for 
war.  On  the  sist  of  April,  the  very  day  when  tht  discussion 
of  the  Prussian  proposals  began  in  the  diet,  Austria,  alarmed 
at  a  threatened  attack  by  Garibaldi  on  Venetia,  began  to  mobilize 
in  defiance  of  an  agreement  just  arrived  at  with  Prussia.  Five 
days  later,  in  spite  of  this,  she  sent  an  ultimatum  to  Berlin, 
demanding  the  continuance  of  the  Prussian  disarmamoit  and 
an  immediate  settlement  of  the  Schleswig-Holstein  question. 
The  supreme  issue  was,  however,  delayed  for  a  few  weeks  by  the 
intervention  of  Napoleon,  who,  urged  on  by  the  loud  alarm  of  the 
French  people  at  the  prospective  aggrandizement  of  Prussia, 
attempted  to  detach  Italy  from  the  Prussian  alliance  by  persuad- 
ing Austria  to  a  cession  of  Venetia.  The  negotiations  broke 
down  on  the  refusal  of  Italy  to  throw  over  her  ally,  and  Napoleon's 
proposal  of  a  European  congress,  to  reconsider  the  whole  settle- 
ment under  the  treaties  of  1 8 1 5 ,  proved  equally  abortive.  Mean- 
while the  prq)arations  for  war  had  been  continued,  and  on  the 
ist  of  June  Austria  flung  down  the  gage  by  declaring  her  intention 
of  submitting  the  vhcAe  question  of  the  duchies  to  the  federal  diet 
and  of  summoning  a  meeting  of  the  Holstein  estates.  This  was 
denounced  by  Bismarck  in  a  circular  note  to  the  powers  as  a 
breach  of  the  convention  of  Gastein  and  of  the  treaty  of 
January  16,  1864,  by  which  Austria  and  Prussia  had  agreed  to 
govern  the  duchies  in  common.  At  the  same  time  he  handed  in 
the  formal  protest  of  Prussia  to  the  federal  diet.  Prussia,  he 
said,  would  only  recognize  the  right  of  a  reformed  federal  power 
to  settle  the  Schleswig-Hobtein  question,  and  this  power  must 
be  ba^ed  on  a  German  parliament,  which  alone  could  guarantee 
Prussia  that  any  sacrifices  she  might  make  would  be  for  the  good 
of  Germany  and  not  of  the  dynasties.  The  Frusnan  plan  of 
reform  laid  before  the  diet  included  the  excluuon  of  Austria 
from  the  Confederation;  the  creation  of  a  federal  navy;  the 
division  of  the  supreme  command  of  the  army  between  Prussia 
and  Bavaria;  a  parliament  elected  by  manhood  suffrage;  the 
regulation  of  the  relations  between  the  Confederation  and 
Austria  by  a  special  treaty.  In  the  event  of  the  actual  constitu- 
tion of  the  Bund  being  shattertd  by  war,  the  German  states  were 
asked  whether  they  woidd  be  prepared  to  join  thfa  new  organiza- 
tion. On  the  9th  of  June  Prussian  troops  had  already  marched 
into  Holstein,  the  Austrians,  with  Duke  Frederick,  falling  back 
on  Altona.  On  the  X4th  the  Prussian  scheme  of  reform  was  laid 
before  the  diet,  together  with  Austria's  counter-proposal  for  a 
decree  of  federal  execution  against  Prussia.  In  iht  event  of  the 
rejection  of  Prussia's  motion,  Bismarck  had  made  it  clear  that 
Prusaa  would  withdraw  from  the  Confederation,  and  prmgig 
that  in  the  event  of  her  being  victorious  in  the  ensuing  wkbdrwwa 
war  those  states  of  northern  Germany  that  voted 
against  her  would  cease  to  exbt.  In  spite  of  this, 
the  Austrian  motion  was  carried  by  nine  votes  to  six.  The 
Prussian  delegate  at  once  withdrew  from  the  diet,  and  on  the 
following  day  (June  15)  the  Fmasiaii  troops  advanced  over 
the  Saxon  fronder. 

The  war  that  f(^owed,  conveniently  called  the  Seven  We^' 
War  iq.v.)j  culminated  before  a  month  had  passed,  on  the  3rd 
of  July,  in  the  crushing  Prussian  victory  of  Kfini^rlltz.  The 
rapidity  and  overwhelndng  character  of  the  Pn^ssian  success 
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ensured  the  triumph  of  BismaIck^s  policy.  The  intervention 
whkh  Napoleon  luid  planned  resolved  itself  into  diplomatic 
^4aa^  pourparlers  of  which  the  result  was  wholly  insignificant ; 
rtmMBita  and  even  before  the  war  was  ended  Bismarck  was 
Wmrot     prquuing  for  an  understanding  with  Austria  and  with 

the  South  German  states  that  should  muuinise  the  risk 
of  a  French  attack.  By  the  pidiminary  treaty  of  peace  signed 
at  Nikolsburg  on  the  36th  of  July  the  great  objects  for  wfaidi 

Prus^  had  fought  were  fully  secured.  By  Article 

I-  the  integrity  of  the  Austrian  monarchy  was  pre- 
j^^js.  served,  with  the  exception  of  Lombardo-Venetia; 

by  Article  n.  Austria  consented  to  "  a  new  organiza- 
tion  of  Germany  without  the  participation  oi  the  empire  of 
Austria,"  consented  to  "  the  closer  union  "  to  be  founded  by 
the  king  of  Prussia  to  the  north  of  the  Main,  and  to  the  German 
states  south  of  the  Main  entering  into  a  union,  the  national 
relations  of  which  with  the  North  German  Confederation  were  to 
be  "the  subject  <tf  an  ulterior  agreement  between  the  two 
parties  Article  UL  Autiiia  transfwed  all  her  rights  in 
Schleswig  and  Holstem  to  Pmi^,  leservii^  the  right  of  iht  people 
of  north  Schleswig  to  be  again  united  to  Denmark  should  they 
"  express  a  desire  to  be  so  by  a  vote  fredy  given  ";  by  Article 
V.  the  territory  of  Saxony  was  to  remain  intact.  These  Articles, 
enbodying  the  more  important  terms,  were  included  with  slight 
verbal  alterations  in  the  treaty  of  peace  signed  at  Prague  on  the 
33rd  of  August.  Separate  treaties  of  peace  had  been  signed  with 
Wtirttemberg  on  the  13th,  with  Baden  on  the  17th  and  with 
Bavaria  on  the  aand  of  August;  treaties  with  Hesse-Dumstadt 

followed  on  the  3rd  of  September,  with  Saxe-Meimngen 
^ISaH^af  (m  the  8tb  <rf  October  and  with  Saxony  on  the  31st. 
Pnnia.    The  other  unfortunate  North  German  states  which 

had  sided  with  Austria  were  Mt  to  then:  fate,  and  on 
the  3oth  of  September  King  William  issued  a  decree  annexing 
Hanover,  Hesse-Cassel,  Nassau  and  the  free  dty  of  Frankfort 
to  the  Prussian  monarchy,  and  brining  them  under  the  Prussian 
constitntion. 

The  return  of  King  William  to  his  capital  had  been  a  triumphal 
progress;  and  Bismarck  had  shared  to  the  full  the  new-born 

  pt^ularity  of  his  master.   He  seised  the  occasion  to 

ooA^to-  iii^  ^  peace  with  Liberal  sentiment,  and  the  bill 
iioa.        of  indemnity  for  past  ministerial  breaches  of  the 

constitution  was  carried  m  the  new  Prussian  diet  with 
enthusiasm.  On  the  34th  of  Felmiary  1S67  the  constituent 
diet  of  the  confederation,  elected  by  nniveml  sufirage  and 
the  ballot,  met  in  Beriin*  and  soon  accepted  in  its  essential 
features  the  constitution  submitted  to  it.  It  ma  arranged  that 
the  headship  of  the  confederation  should  be  hereditary,  that  it 
should  belo^  to  the  king  of  Prussia,  and  that  legislative  functions 
should  be  exercised  by  a  federal  council  (Bundesrat),  repre- 
sentative of  the  various  governments,  and  by  a  diet  (Bundestai) 
elected  by  the  whole  people. 

The  federal  parliament  began  at  once  the  tMk  of  consolidating 
the  new  institutions.   In  thfe  sessions  of  1869  and  1870  it  estab- 

fished  a  supreme  tribxmal  of  commerce,  sitting  in 
Ui^tmiM.    ^P^Si       passed  a  new  penal  code.   Great  as  were 

thoe  results,  they  did  not  satisfy  the  aqorations 
of  patriotic  Germans,  who,  having  so  suddta^  and  so  uaeaL- 
peiAedly  approached  unity,  longed  that  tlw  wwk  should  be 
comi^ted.  A  party  cdled  the  National  Liberals  was  formed, 
whose  main  object  was  to  secure  the  union  of  South  with  North 
Germany,  and  it  at  once  entered  into  peculiar  relations  with 
Bismarck,  wlio,  in  spite  of  his  native  contempt  for  parliaments 
and  parliamentary  government,  was  quite  prepared  to  make  use 
of  any  instruments  he  found  ready  to  hU  hand.  There  was, 
indeed,  plentiful  need  for  some  show  of  concession  to  Liberal 
sentiment,  if  a  union  of  hearts  was  to  be  established  between  the 
South  and  North  Germans.  The  states  south  of  the  Main  had 
issued  from  the  war  as  sovereign  and  indep^ident  powns,  and 
th^  seemed  in  no  great  haste  to  exchange  this  somewhat  pre- 
carious dignity  either  for  a  doser  alliance  among  each  other 
or  witfa  the  North  German  Confederation.  The  peoples,  top, 
fully  shared  the  dislike  of  their  rulers  to  the  idea  of  a  doaa  union 


with  North  Germany.  The  democrats  hated  Prussia  as  "  the 
land  of  the  corporal's  stick,"  and  Bismarck  as  the  very  incarna- 
tion oi  her  spint.  The  Roman  Catholics  hated  her  as  the  land 
Par  exceilenu  of  Protestantism  and  free  thought.  Nothing  but 
the  most  powerful  common  interests  could  have  drawn  the 
dissevered  halves  of  Germany  together..  This  sense  of  common 
interests  it  was  Bismarck's  study  to  create.  An  important 
step  was  taken  in  1867  by  the  condusion  of  a  treaty 
with  the  southern  sutes,  by  whidi  it  was  agreed  that 
all  questions  of  customs  shoidd  be  dedded  by  the  ammt, 
federsJ  council  and  the  fedoal  diet,  and  that,  for  the 
consideration  of  such  questions,  the  southern  states  should  send 
representatives  to  Berlin.  In  reality,  however,  the  customs 
pariiament  (ZoUporhment)  was  of  litUe  service  beyond  the 
limits  of  its  q)edal  activity.  In  the  dection  to  the  soaa 
customs  parliament  in  1S68,  WUrttemberg  did  not  re-  Otmam 
turn  asii^le  deputy  who  was  favourable  to  the  national  ^«»tw<y 
cause;  in  Bavaria  the  anti-nationalists  had  a  large  ^^'"^ 
majority;  and  even  in  Baden  and  Hesse-Darmstadt,  where  the 
opposition  to  Prussia  was  less  severe,  a  powerful  mim>rity  of 
the  deputies  had  no  liking  for  Bismarck  and  his  wajn.  Thus  the 
customs  parliament  was  kept  rigidly  to  the  objects  for  which  it 
was  founded,  greatly  to  the  disaj^intment  of  patriots  who  had 
not  doubted  that  it  would  become  an  effective  instrument  for 
the  attainment  of  far  larger  purposes.  Had  the  completion  of 
unity  depended  wholly  on  internal  causes,  it  certainly  would 
not  have  been  soon  achieved;  but  other  forces,  not 
altogether  'unea^KCtedly,  came  to  Bismarck's  aid.  ^£nw!mm 
France  had  been  irritated  by  the  enormous  increase 
of  Prussian  power,  and  even  b^ore  the  treaty  of  Prague,  was 
signed  the  emperor  N^xileon  m.  ini&iated  a  wish  to  he 
"  compensated  "  with  the  left  bank  of  the  Rhine.  This  was  a 
claim  exactly  calculated  to  play  into  Bismarck's  hands.  The 
communication  of  the  French  emperor's  original  prt^sals  to 
the  South  German  governments,  whose  traditional  policy  had 
been  to  depend  on  France  to  save  them  from  the  ambitions  of  the 
German  great  powers,  was  enough  to  throw  them  into  the  arms 
of  Prussia.  The  treaties  of  peace  between  Prussia  and  the  South 
German  states  were  accompanied  by  secret  treaties  of  offensive 
and  defensive  alliance,  under  which  the  supreme  command  in 
war  was  to  be  given  to  the  Prussian  icing.  A  common  war 
against  a  a>mmon  enemy  now  appeared  the  surest  means  of 
wdding  the  dissevered  halves  of  Gomany  together,  and  for 
this  war  Bismarck  steadily  prepared.  There  were  soon  plentiful 
signs  of  where  this  enemy  was  to  be  sought.  On  the  14th  of 
March  1867  Hiiera  in  the  French  Chamber  gave  voice  to  the 
indignation  of  France  at  the  bungling  policy  that  had  suffered 
the  aggrandizement  of  Prussia.  The  reply  of  Bismarck  was 
to  publish  (March  19)  the  secret  treaties  with  the  South  German 
states.  War  was  now  only  a  question  of  time,  and  the  study  of 
Bismarck  was  to  bring  it  on  at  the  moment  most  favourable 
to  Germany,  and  by  a  method  that  should  throw  upon  France 
the  appearance  of  being  the  aggressor.  The  European  situation 
was  highly  favourable.  France  was  hampered  by  the  Roman 
question,  which  divided  her  own  counsels  while  it  embroiled  her 
with  Italy;  the  Luxemburg  question,  axisii^  out  of  her  con- 
tinued demand  for  "  compensation,"  had  only  served  to  isolate 
her  still  further  in  Europe.  French  patriotic  feeling,  suspicious, 
angry  and  alarmed,  needed  only  a  slight  provocation  to  cause  it 
to  blaze  up  into  an  uncontrdlable  fever  for  war. 

The  provocation  was  suj^lied  at  the  right  moment  by  the  candi- 
dature of  the  prince  of  HohenzoUem  for  the  vacant  crown  of  Spain. 
To  bring  the  Peninsula  under  French  influence  had 
been  for  centuries  the  ambition  of  French  statesmen;  Hotua- 
it  was  intolerable  that  it  should  fall  to  a  "  Prussian  "  MoUera 
prince  uid  that  France  should  be  threatened  by 
this  new  powo:  not  only  from  the  east  but  from  the 
south.   High  language  was  used  at  Paris;  and  the  French  am- 
bassador, Count  Benedetti,  was  instructed  to  demand  from  the 
king  of  Prussia  the  withdrawal  of  the  HohenzoUem  candidature. 
The  demand  was  politdy  but  firmly  refused,  and  Bismarck, 
judging  that  the  moment  had  come  for  applying  the  match  to 
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the  powder  magazine,  published  an  "  edited  "  version  of  the 
tele^Tim  from  the  king  describing  the  episode,  a  version  which 
"  without  the  addition  of  a  single  word  "  turned  the  refusal 
into  an  insult.  The  "  Ems  telegram  "  made  the  con- 
tinuance  of  peace  impossible;  on  the  X4th  of  July 
Napoleon  III.  agned  the  declaration  of  war;  and  on 
the  and  of  August  the  affair  of  SaarbrOcken  opened 
the  struggle  which  was  to  cause  the  downfall  of  the  French  and 
the  creation  of  the  German  empire  (see  Feanco-Gekuan  Was). 
On  the  xSth  of  January  1871,  ten  days  before  the  capitulation 
/>n>6fuM-  Paris,  William  I.,  king  of  Prussia,  was  proclaimed 
tiottottbm  German  emperor  in  the  great  hall  of  the  p^ce  of 
Versailles,  on  the  initiative  of  the  king  of  Bavaria,  the 
ampm,  mQgt  powerful  of  the  South  German  sovereigns,  the 
traditional  ally  of  France.  The  cession  of  Alsace  and  the  greater 
part  of  Lorraine,  wrested  two  centuries  before  by  Louis  XIV. 
from  the  &>ly  Empire,  was  the  heaviest  part  of  the  price  that 
France  had  to  pay  for  peace  (treaty  Frankfort,  May  10, 
1871).  (W.  A.  P.) 

The  foundation  of  the  empire  in  187 1  begins  a  new  era  in  the 
history  of  Germany.  The  rivalry  of  the  dynasties  to  which 
for  so  long  the  interests  of  the  nation  had  been 
sacrificed  now  ceased.  By  the  treaties  of  Versailles 
the  kingdoms  of  Bavaria  and  Wttrttemberg,  and  the 
grand-duchy  of  Baden,  as  well  as  the  southern  provinces 
of  the  gnmd-duchy  of  Hesse,  were  added  to  the  North  German 
Confederation.  Henceforward  all  the  German  states  that  had 
survived  the  stnigg^  of  1866,  with  the  exception  of  the  empire 
of  Austria,  the  grand-duchy  of  Luxemburg,  and  the  principality 
of  Liechtenstein,  were  incorporated  in  a  pomanent  federal 
fitate  under  the  leadership  of  Prussia.  The  revision  in  1871 
made  no  important  alterations  in  the  constitution  of  1867. 
The  states  retained  their  autonomy  except  in  those  matters 
which  were  expressly  transferred  to  the  imperial  authorities; 
the  princes  retained  their  sovereignty;  the  king  of  Prussia, 
though  he  now  took  the  title  of  German  emperor,  was  only 
primus  inter  pares;  he  was  president  of  the  confederation,  but 
had  no  suzerainty  over  the  other  princes.  None  the  less,  from 
this  time  the  acts  <A.  the  state  governments  and  parliaments 
have  ceased  to  have  more  than  a  local  importance;  the  history 
<rf  the  nation  is  centred  in  Berlin,  in  the  Bundesrat  or  fedend 
council,  in  which  the  interests  of  the  individual  states  are 
represented;  in  the  Rdchstag,  in  which  the  fedings  and  visbes 
of  the  nation  are  expressed;  and  above  all,  in  the  Prossian 
government  and  imperial  executive. 

The  new  constitution  has  stood  the  test.  The  number  of  states 
of  which  the  empire  consists  has  remained  unaltered;*  occasional 
disputes  have  been  settled  harmoniously  in  a  legal 
^•"1"  manner.  The  special  rights  reserved  to  Bavaria  and 
ammtmtaa.  Wtirttemberg  have  not  proved,  as  was  feared,  a  danger 
to  the  stability  of  the  empire.  Much  apprehension 
had  been  caused  by  the  establishment  of  a  permanent  committee 
for  foreign  afiairs  in  the  Bundesrat,  over  whidi  the  Bavarian 
representative  was  to  preade;  but  the  clause  remained  a  dead 
letter.  There  is  no  record  that  the  committee  ever  met  until 
July  1900,  when  it  was  summoned  to  consider  the  situation  in 
China;  and  on  that  occasion  it  probably  formed  a  useful  support 
to  the  government,  and  helped  to  still  apprehension  lest  a  too 
adventurous  policy  should  be  pursued.  Another  clause  deter- 
mined that  in  a  division  in  the  Reichstag  on  any  law  which  did 
not  concern  the  whole  empire,  the  representatives  of  those  states 
which  were  not  concerned  should  not  vote.  This,  had  it  been 
retained,  would  have  destroyed  the  coherence  of  the  Reichstag 
as  r^resentative  of  the  whole  nation.  It  was  repealed  in  1873. 
The  permission  to  maintain  diplomatic  missions  has  been  eqmUly 
harnoless:  most  of  the  states  have  recalled  all  their  diplomatic 
representatives;  Saxony,  Bavaria  and  WOrttcmberg  have 
maintained  only  those  at  Vienna,  the  Vatican  and  at  St  Peters- 

*  The  only  formal  change  is  that  the  duchy  of  Lauenbui^,  which 
since  1865  had  been  governed  by  the  king  of  Prussia  as  a  separate 
principality  ^ut  without  a  vote  in  the  Bundesrat),  was  in  1876 
incorporated  in  the  Prussian  province  of  Schleswig-Holstein. 


burg.  Bavaria  has  even  voluntarily  adopted  many  imperial 
laws  from  which  it  was  legally  exempted;  for  instance,  the  laws 
of  settlement.  t 

If  the  states  have  been  loyal  to  the  empire,  the  in^rial  ^vem- 
ment  has  also  respected  the  constitutional  privities  of  the  states. 
The  harmonious  working  of  the  constitution  depends 
on  the  union  of  policy  between  the  enq>ire  and  Prussia,  ^^fd^ 
for  it  is  the  power  of  Prussia  which  gives  strength  to  m^k9» 
the  empire.  This  was  practically  secured  by  the  fact 
that  the  emperor,  who  is  king  of  Prussia,  appoints  the  chancellor, 
and  the  chancellor  is  generally  president  cA  the  Prussian  ministry 
as  well  as  minister  of  foreign  affairs — in  his  person  the  govern- 
ment of  the  two  is  identified.  F(h  twenty  years  the  double 
office  was  held  by  Bismarck,  who,  supported  as  he  was  by  the 
absolute  confidence  of  the  emperor,  and  also  of  the  allied  princes, 
held  a  position  greater  than  that  ever  attained  by  any  subject 
in  modem  Europe  since  the  time  of  Richelieu.  For  ten  months 
in  1873  he,  indeed,  rengned  the  office  of  minister-president  to 
Roon;  and  in  the  same  way  Caprivi,  during  the  years  1893-1894, 
hdd  the  chancdlorship  alone;  but  in  neither  case  was  the 
experiment  successful,  and  Hohenlohe  and  Bulow  adhered  to  the 
older  plan.  So  important  is  the  practical  co-operation  of  the 
imperial  administration  and  the  Prussian  government,  that  it  has 
become  customary  to  appoint  to  seats  in  the  Prussian  ministry 
the  more  important  of  the  secretaries  of  state  who  administer 
imperial  affairs  under  the  chancellor.  Delbrilck,  head  of  the 
imperial  chancery,  had  held  this  position  since  1868;  in  1877 
Billow,  secretary  of  state  for  foreign  affairs,  was  appointed 
Prussian  minister,  and  this  has  become  the  ordinary  pracUce. 
One  result  of  this  is  to  diminish  the  control  which  the  Prussian 
parliament  is  able  to  mamtain  over  the  Prussian  ministry. 

In  the  federal  council  Prussian  policy  nearly  always  prevails, 
for  though  Prussia  has  only  seventeen  votes  out  of  fifty-eight,  the 
smaller  states  of  the  North  nearly  always  support  her;  practically 
she  controls  the  vote  of  Waldeck  and  since  1885  those  of  Bruns- 
wick. A  definite  defeat  of  Prussia  on  an  important  question 
of  policy  must  bring  about  a  serious  crisis;  it  is  generally  avoided 
because,  as  the  meetings  are  secret,  an  arrangement  or  com- 
promise can  be  made.  Bismarck,  knowing  that  nothing  would 
more  impede  the  consolidation  of  the  empire  than  an  outbreak 
of  local  {»triotism,  always  so  jeafous  of  its  ri^fts,  generally  used 
his  influence  to  avoid  constitutional  disputes,  and  discouraged 
the  discussion  of  questfons  which  would  require  an  authoritative 
interpretation  of  Xht  constitution.  It  was,  however,  opposition 
in  the  Bundesrat  which  obliged  him  to  abandon  his  scheme  for 
imperial  railways,  and  when,  in  1877,  it  was  necessary  to  deter- 
mine the  seat  of  the  new  supreme  court  of  justice,  the  proposal 
of  the  government  that  Berlin  shoiUd  be  chosen  was  out-voted 
by  thirty  to  twenty-eight  in  favour  of  Leipzig.  On  this  occasitm 
Bismarck  accepted  the  decision,  but  when  important  interests 
were  at  stake  he  showed  himself  as  ready  to  crush  oppositi(m 
as  in  the  older  days,  as  in  the  case  of  Hamburg  and  Bremen. 

The  great  personal  qualities  of  the  reigning  emperors  and  the 
widely  »tended  family  connexions  of  the  house  of  Hohenztdlem 
have  enabled  them  to  hold  with  ease  their  position  as  leaders 
among  the  ruling  families.  So  far  as  is  known,  with  one  or  two 
unimportant  exceptions,  the  other  princes  loyally  accepted  their 
new  position.  It  is  only  as  regards  the  house  of  Brunswick 
that  the  older  dynastic  questions  still  have  some  political 
importance. 

The  other  princes  who  were  dispossessed  in  1866  have  all 
been  reconciled  to  Prussia.  The  elector  of  Hesse  and  the  duke 
of  Nassau  have  formally  relinquished  their  claims.  ttMawtr, 
In  1883  the  daughter  of  the  duke  of  Augustenburg,  the 
former  claimant  to  the  duchies  of  Schleswig  and  Holstein, 
married  the  heir  to  the  Prussian  throne,  w^  berame  William  II. 
On  the  other  hand,  the  royal  family  of  Hanover  has  never  ceased 
to  protest  against  the  acts  by  whidi  they  were  deprived  of  thdr 
dominions.  King  George  to  the  end  of  his  days,  whether  in 
Austria  or  in  France,  still  regarded  himself  as  in  a  state  of  war 
with  Prussia.  As  he  had  used  his  large  personal  property  to 
organize  a  regiment  in  order  to  regain  his  possessions,  the  Prussian 
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government  had  sequestrated  that  part  of  his  income,  amounting 
to  some  £50,000,  over  which  they  had  control,  and  used  it  as 
secret  service  money  chiefly  for  controlling  the  press;  to  this 
fund  the  name  "  Welfen-Fond  "  was  commonly  given.  After 
1870  the  Hanoverian  regiment  was  disbanded,  but  the  sequestra- 
tioiL  ccmtinued.  The  death  of  the  old  king  in  1878  made  no 
difference,  for  his  son  in  a  letter  to  the  king  of  Prussia  announced 
that  he  assumed  and  maintained  all  his  father's  rights,  and  that 
be  did  not  mxtgnize  the  Uqgal  validity  of  the  acts  by  which  he 
was,  as  a  matter  of  fact,  prevented  from  enjoying  them.  Ha 
protest  was  supported  by  a  consideraUe  number  of  his  former 
subjects,  who  formed  a  party  in  the  Reichstag.  The  marriage 
of  the  duke  of  Ciunberland  (the  title  by  which  the  king  called 
himself  till  he  could  come  into  his  possessions)  with  Princess 
Thyra  of  Denmark  in  the  same  year  was  made  the  occasion  of  a 
great  demonstration,  at  which  a  deputation  of  the  Hanoverian 
nobility  assured  the  duke  of  their  continued  attachment  to  his 
house. 

After  Bismarck's  retirement  the  emperor  attempted  to  bring 
about  a  reconciliation  with  the  duke  and  the  Hanoverians.  His 
attention  had  been  drawn  to  the  bad  moral  effect  of  the  use  to 
which  the  Welfen-Fond  was  applied,  and  on  the  duke  of  Cumber- 
land writing  him  a  letter,  in  which,  while  maintaining  his  claims 
to  the  throne  of  Hanover,  he  recognized  the  empire  and  undertook 
not  to  support  any  enterprise  against  the  empire  or  Prussia,  with 
the  consent  of  the  Prussian  parliament  the  sequestration  of  his 
property  was  removed.  The  attitude  of  passive  resistance  is, 
however,  still  maintained,  and  has  affected  the  position  of  the 
duchy  of  Brunswick. 

In  1884  William,  duke  of  Brunswick,  died  after  a  reign  of 
fifty-four  years.   The  younger  son  of  the  duke  who  fell  at 

Quatre  Bras,  he  had  been  called  to  the  throne  in  i83r 

to  take  the  place  of  his  elder  brother  Charles,  who  had 
jfjgt,        been  dq>o^.   Duke  Charles  had  died  at  Geneva  in 

1873,  and  as  both  brothers  were  childless  the  succession 
went  to  the  duke  of  Cumberland  as  head  of  the  yoimger  branch 
of  the  house  of  Brunswick-LUneburg.  Duke  William  before  his 
death  had  arranged  that  the  government  should  be  carried  on 
by  a  council  of  regency  so  long  as  the  heir  was  prevented  from 
actually  assuming  the  government;  at  the  end  of  a  year  a 
regent  was  to  be  chosen  from  among  the  non-reigning  German 
princes.  He  hoped  in  this  way  to  save  his  duchy,  the  last 
remnant  of  the  dominions  of  his  house,  from  being  annexed  by 
Prussia.  As  soon  as  he  died  the  town  was  occupied  by  the 
Prussian  troops  already  stationed  therein;  the  duke  of  Cumber- 
land published  a  patent  proclaiming  his  succesaon;  the  councfl 
of  state,  however,  declared,  in  agreement  with  the  Bundesrat, 
that  the  relations  in  which  he  stood  to  the  kingdom  of  Prussia 
were  inconsistent  with  the  alliances  on  which  the  empire  was 
based,  and  that  therefore  he  could  not  assume  the  government. 
The  claim  of  the  duke  of  Cambridge  as  the  only  male  heir  of  full 
age  was  referred  to  the  Bundesrat,  but  the  duke  refused  to  bring 
it  before  that  body,  and  after  a  year  the  Brunswick  government 
elected  as  regent  Prince  Albert  of  Hohenzollem,  to  hold  office 
so  long  as  the  true  heir  was  prevented  from  entering  on  his  rights. 
On  the  death  of  Prince  Albert  in  September  1906,  the  Brunswick 
diet  petitioned  the  Bundesrat  to  allow  the  youngest  son  of  the 
duke  of  Cumberland  to  succeed  to  the  duchy  on  renouncmg  his 
peRonal  claims  to  the  crown  of  Hanover.  This  was  refused, 
and  on  the  28th  of  May  1907  Duke  John  Albert  of  Mecklenburg- 
Schwerin  was  elected  regent  by  the  diet.  Under  the  regency  of 
Prince  Albert,  Brunswick,  which  had  hitherto  steadily  opposed 
all  attempts  to  assimilate  and  subordinate  its  institutions  to 
those  of  Prussia,  though  it  retained  formal  independence,  was 
brought  into  very  close  dependence  upon  Prussia,  as  is  the  case 
with  all  the  other  northern  states.  In  them  the  armies  are 
incorporated  in  the  Prussian  army;  the  railways  are  generally 
merged  in  the  Prussian  system;  indirect  taxation,  post  office, 
TfkiMiJii-         nearly  the  whole  of  the  judidal  arrangements  are 

imperial.  None,however,  has  yet  imitated  the  prince  of 
Waldeck,  who  in  1867,  at  the  wish  of  his  own  subjects,  transferred 
the  administration  of  his  principality  to  Prussia.  The  local  estates 


still  meet,  and  the  prindpidity  still  forms  a  separate  administra- 
tive district,  but  it  is  managed  by  a  director  appointed  by  Prussia, 
The  chief  reason  for  this  act  was  that  the  state  could  not  meet 
the  obligations  laid  upon  it  under  the  new  system,  and  the  re- 
sponsibility for  any  deficit  now  rests  with  Prussia. 

A  curious  difficulty,  a  relic  of  an  older  state  of  sodety,  an»e 
in  the  principality  of  Lippe,  in  consequence  of  the  extinction 

of  the  elder  nding  line  and  a  dispute  as  to  the  succession  ,.  

(see  Lippe).  Some  poliUcal  importance  attached  to 
the  case,  for  it  was  not  impossible  that  similar  difficulties  might 
occur  elsewhere,  and  the  open  support  given  by  the  emperor 
to  the  prince  of  Schaumburg-Lippe,  who  had  married  his  aster, 
caused  apprehension  of  Prussian  aggression. 

A  much  more  serious  question  of  principle  arose  from  the 
peculiar  circumstances  of  Mecklenburg.  The  grand-duchies, 
which,  though  divided  between  two  lines  of  the  ducal  Muk- 
house,  had  a  common  constitution,  were  the  only  habaix 
state  in  Germany  in  which  the  parliament  still  took  the  «>*«**'i^ 
form  of  a  meeting  of  the  estates— the  nobility  and  the 
dties — and  had  not  been  altered  by  a  written  constitution. 
Repeated  attempts  of  the  grand-dukes  to  brfn^  about  a  reform 
were  stopped  by  the  opposition  of  the  Ritterscfaaft.  Bttffing, 
one  of  the  Mecklenburg  representatives  in  the  Reichstag,  there- 
fore proposed  to  add  to  the  imperial  constitution  a  clause  that 
in  every  state  of  the  confederation  there  should  be  a  parlia- 
mentary assembly.  This  was  supported  by  all  the  Liberal  party 
and  carried  repeatedly;  of  course  it  was  rejected  by  the  Bundesrat, 
for  it  would  have  established  the  principle  that  the  constitution 
of  each  state  could  be  revised  by  the  imperial  authorities,  which 
would  have  completely  destroyed  their  independence.  It  Is 
noticeable  that  in  1894  when  this  motion  was  introduced  it  was 
lost;  a  striking  instance  of  the  decay  of  Liberalism. 

The  public  political  history  of  Germany  naturally  coitres 
around  the  debates  in  the  Reichsti^,  and  also  those  in  the 
Prussian  parliament.   In  the  Prussian  parliament  aiM^ 
are  discussed  questions  of  education,  local  government,  mtlUm 
religion  and  direct  taxation,  and  though  of  course  it 
is  only  concerned  with  Prussian  affairs,  Prussia  is  so 
large  a  part  of  Germany  that  its  decisions  have  a  national  import- 
ance.  A  very  large  number  of  the  members  of  the  Reichstag 
and  of  the  Prussian  parliament  sit  in  both,  and  the  parties  in 
the  two  are  nearly  identical.   In  fact,  the  political  parties  in 
the  Reichstag  are  generally  directly  descended  from  the  older 
Prussian  parties. 

The  first  place  bdongs  to  the  Consnvatlves,  who  for  twenty 
years  had  been  the  support  of  the  Prussian  government.  The 
party  of  the  feudal  aristocracy  in  North  Germany,  they 
were  strongest  in  the  agricultural  districts  east  of  the  tiJ*^'^^ 
Elbe;  predominantly  Prussian  in  origin  and  in  feeling, 
they  had  great  influence  at  court  and  in  the  army,  and  desired 
to  maintain  the  influence  of  the  orthodox  Lutheran  Church.  To 
them  Bismarck  had  originally  belonged,  but  the  estrangement 
begun  in  1866  constantly  increased  for  the  next  ten  years. 
A  considerable  number  of  the  party  had,  however,  seceded  in 
1867  and  formed  a  new  union,  to  which  was  given  the  name  of 
the  Deutsche  Reichsparki  (m  the  Prussian  House  th^  were  called 
the  Prei  Consenativen).  These  did  not  include  any  prominent 
parliamentary  leaders,  but  many  of  the  moat  important  ministera 
and  officials,  including  Moltke  and  some  of  great  nobles. 
They  were  essentially  a  government  party,  and  took  no  part  in 
the  attacks  on  Bismarck,  which  came  from  the  more  extreme 
Conservatives,  the  party  of  the  Kreimeitung. 

The  events  of  1866  had  brought  about  a  similar  diviuon 
among  the  Progressives.  A  large  section,  induding  the  most 
important  leaders,  determined  to  support  Bismarck  j^^^^^ 
in  his  national  polu^  and  to  subordinate  to  this,  tomb. 
though  not  to  surrender,  the  struggle  after  constitu- 
tional development.  Under  the  name  of  NaUoHol'Liberai-Partei 
they  became  in  numbers  as  in  ability  the  strongest  party  both  in 
Prussia  and  the  empire.  Essentially  a  German,  not  a  Prussian, 
party,  they  were  joined  by  the  Nationalists  from  the  annexed 
provinces  of  Hanover  and  Hesse;  in  1871  they  were  greatly 
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Code,  die  Rhine  provlBces  had  EVench  law,  the  newly  -annexed 
provinces  bad  endless  variety,  and  in  part  of  Pomerania  con- 
siderable elements  ot  Swedish  law  still  rauained,  a  relic  of  the 
long  Swedish  occupation.  On.  the  other  hand,  some  districts 
to  wMch  the  Prussian  Code  applied  no  longer  belonged  to  the 
kingdom  of  Prussia — for  instance,  Anspach  and  Bayrenth,  which 
are  now  in  Bavaria.  In  other  parts  of  Bavaria  in  the  same 
way  Austrian  law  still  ran,  because  they  had  been  Aiistrian  in 
x8xi.  In  two  states  only  was  there  a  more  or  less  uniform 
^tem:  in  Baden,  which  had  adopted  a  German  tranalati<»i  of 
the  Code  N^l£cm;  and  in  Saxony,  which  had  own  code, 
published  in  X865.  In  criminal  law  and  procedure  there  was  an 
equal  variety.  In  one  district  was  trial  by  jury  in  an  open  court; 
in  another  the  old  procedure  by  written  pleadings  beforea  judge. 
In  many  districts,  especially  in  Mecklenburg  and  some  of  tiie 
Prussian  provinces,  the  1^  feudal  jurisdktion  of  the  manorial 
courts  survived. 

The  constant  changes  in  the  law  made  by  current  legislation 
in  the  different  states  really  only  added  to  the  confusion,  and 
though  Imperial  laws  on  Uiese  points  with  which  the  central 
government  was  qualified  to  deal  superseded  the  state  laws,  it  is 
obvious  that  to  pass  occasional  acts  on  isolated  points  would 
have  been  only  to  introduce  a  further  element  of  complication. 
It  was  therefore  convenient,  so  far  as  was  possible,  to  allow 
the  ffTnV*"g  Systran  to  continue  until  a  full  and  complete  code 
dieting  with  the  whcde  of  one  department  of  law  could  be  agreed 
upon/and  thus  a  uniform  system  (superseding  all  <Adct  legislation} 
be  adapted.  Legislation,  therefore,  has  generally  taken  the  form 
of  a  series  of  elaborate  codes,  each  of  which  aims  at  scientific 
completeness,  and  further  alterations  have  been  made  by  amend- 
ments in  the  original  code.  The  whole  work  has  been  similar  in 
character  to  the  codification  of  French  law  under  Napoleon; 
in  most  matters  the  variety  of  the  older  system  has  ceased,  and 
the  law  of  the  empire  is  now  comprised  in  a  limited  number  of 
codes. 

A  beginning  had  been  made  before  the  foundation  of  the 
empire;  as  early  as  x86i  a  common  code  for  trade,  commerce 
and  banking  had  been  agreed  upon  by  the  states  included  in  the 
Germanic  Confederation.  It  was  ad^ted  by  the  new  confedera- 
tion of  1869.  In  1897  it  was  replaced  by  a  new  code.  In  1869 
the  criminal  law  had  been  codified  for  the  North  Gennan  Con- 
federation, and  in  1870  there  was  passed  the  Gewerbeordnung, 
an  elaborate  code  for  the  regulation  of  manufactures  and  the 
relations  of  masters  to  workmen.  These  were  included  in  the 
law  of  the  empire,  and  the  work  was  vigorously  continued. 

In  1871  a  commission  was  appointed  to  draw  up  regulations 
for  dvil  and  criminal  procedure,  and  also  to  frame  regulations 
fOT  the  oi^anization  of  the  law  courts.  The  draft  code  of  civil 
procedure,  which  was  published  in  December  1872,  introduced 
many  unportant  reforms,  eq>eciidb'^  by  substituting  public  and 
verbal  procedure  tac  the  older  Goman  system,  und«  which  the 
proceedings  were  almost  entirdy  carriedonby  written  documents. 
It  was  very  well  received.  The  drafts  for  the  other  two  laws 
were  not  so  successful.  Protests,  especially  in  South  Germany, 
were  raised  against  the  criminal  procedure,  for  it  was  proposed 
to  abolish  trial  by  jury  and  substitute  over  the  whole  empire  the 
Prussian  system,  and  a  sharp  conflict  arose  as  to  the  method  of 
dealing  with  the  press.  After  being  discussed  in  the  Reichstag, 
all  three  projects  were  referred  to  a  q>ecial  commission,  which 
after  a  jrear  reported  to  the  diet,  having  completely  remodelled 
the  two  latter  laws.  After  further  amendment  they  were 
eventually  accepted,  and  became  law  in  1877.  By  these  and 
other  supplementary  laws  a  imiform  system  of  law  courts  was 
estaUished  throughout  the  whole  empire;  the  porition  and  pay 
of  the  judges,  the  regulations  regarding  the  position  of  advocates, 
and  costs,  were  uniform,  and  the  procedure  in  every  state  was 
identical.  To  complete  the  work  a  sl^}reme  court  of  appeal  was 
established  in  Leipzig,  which  was  competent  to  hear  appeals 
not  only  from  imperial  law,  but  also  from  that  of  the  individual 
states. 

By  the  original  constitution,  the  imperial  authorities  were 
lOaly  qualified  to  deal  with  criminal  and  commercial  law;  the 


whole  of  the  .private  law,  in  which  the  variety  was  greatest, 
was  withdrawn  from  their  cognizance.  Lasker,  to  remedy  this 
defect,  proposed,  therefore,  an  alteration  in  the  constitution, 
which,  after  being  twice  carried  against  the  opposition  of  the 
Centre,  was  at  last  accepted  by  the  Bundesrat.  A  commission 
was  then  appointed  to  draw  up  a  civil  code.  They  completed 
the  work  by  the  end  of  X887 ;  the  draft  which  they  then  published 
was  severely  criticized,  and  it  was  again  submitted  for  revision 
to  a  fresh  commission,  which  reported  in  1895.  In  its  amended 
form  this  draft  was  accepted  by  the  Reichstag  in  1896,  and  it 
entered  into  force  on  the  ist  of  January  1900.  The  new  Civil 
Code  deals  with  nearly  all  matters  oi  kw,  but  excludes  those 
concerning  or  arising  out  of  land  tenure  and  all  matters  in  which 
private  law  comes  into  connexion  vdth  public  law;  for  instance, 
the  position  of  govemmoit  offidals,  and  the  poUce;  it  excludes 
also  the  relations  of  master  and  servant,  which  in  most  points 
are  left  to  the  control  of  individual  states.  It  was  accompanied 
by  a  revision  of  the  laws  for  trade  and  banking. 

Equal  in  importance  to  the  legal  was  the  commercial  reform, 
for  this  was  the  condition  for  building  up  the  material  prosperity 
of  the  country.  Germany  was  a  poor  country,  but  the 
poverty  was  to  a  great  extent  the  result  of  political  f^^^t 
causes.  Communication,  trade,  manufactures,  were  iwitem. 
impeded  by  the  political  divisions,  and  though  the 
establishment  of  a  custcmis  union  had  preceded  the  foundatum 
of  the  empire,  the  removal  <rf  other  barriers  required  imperial 
legidaticm.  A  commcAi,  system  ctf  weights  and  measures  was 
introduced  in  x868.  The  reform  of  the  currency  was  the  first  task 
oftheempire.  In  1871  Germany  still  had  seven  different  systems; 
the  most  important  was  the  Thaler  and  the  Groschen,  which  pre- 
vailed over  most  of  North  Germany,  but  even  within  this  there 
were  considerable  local  differences.  Throughout  the  whole  of 
the  south  of  Germany  and  in  some  North  German  states  the 
gulden  and  kreuzer  prevailed.  Then  there  were  other  systems 
in  Hamburg  and  in  Bremen.  Everywhere,  except  in  Bremen, 
the  currency  was  <Ht  a  silvor  basis.  In  addition  to  this  each 
state  had  its  own  paper  monqr,  and  there  were  over  xoo  banks 
with  the  right  of  issuing  bank-notes  according  to  regulations 
whidh  varied  in  each  state.  In  x87x  a  oommon  system  for  the 
whole  enquie  was  established,  the  unit  being  the  Mark  (  =  1 1^.) , 
^K^ch  was  divided  into  a  hundred  Pfennige:  a  gold  currency 
was  introduced  {Doppd-Kronetf  20  M.\  Kronen— lo  M.)\ 
no  more  silver  was  to  be  c<uned,  and.  silver  was  made  a  legal 
tender  only  up  to  the  sum  of  twenty  marks.  The  gold  required 
for  the  introduction  of  the  new  coinage  was  provided  from  the 
indemnity  piud  by  France.  Great  quantities  of  thalers,  which 
hitherto  had  been  the  staple  of  the  currency,  were  sold.  The 
right  of  coinage  was,  however,  left  to  the  individual  states,  and  as 
a  stwcial  concession  it  was  determined  that  the  rulers  of  the  states 
should  be  permitted  to  have  their  head  pla^  on  the  reverse  of 
the  gold  coins.  All  paper  currency,  except  that  issued  by  the 
empire,  ceased,  and  in  1873  the  Pnuaan  Bank  was  converted 
into  the  Imperial  Bank  (Reichsbank) .  < 

Closdy  connected  with  the  reform  of  the  currency  and  the 
codification  of  the  commercial  law  was  the  reform  of  the  bank- 
ing laws.  Here  the  tendency  to  substitute  uniform  -^^^ 
imperil  laws  for  state  laws  is  clearly  seen.  Before  jinr** 
1870  there  had  been  over  100  banks  with  the  right  of 
issue,  and  the  conditions  on  which  the  privilege  was  granted 
varied  in  each  state.  By  the  Bank  Act  of  March  14,  1875, 
which  is  the  foundation  of  the  existing  system,  the  right  of 
granting  the  privilege  is  transferred  from  the  governments  of 
the  states  to  tlw  Bundesrat.  The  existing  banks  could  not  be 
deprived  <A  ^ust  conrassions  they  had  received,  but  unless  they 
submitted  to  the  regulations  of  Uie  new  law  their  notes  were  not 
to  be  recognized  outside  the  limits  of  the  state  by  which  the 
concessicm  had  been  granted.  All  submitted  to  the  conditions 
except  the  Brunswick  Bank,  which  remained  outside  the  banking 
system  of  the  empire  until  the  Bank  Act  of  June  5,  1906, 
was  passed,  when  it  surrendered  its  right  to  issue  notes.  The 
e]q>erience  of  Germany  in  this  matter  has  been  different  from 
that  of  England,  for  nearly  all  the  private  banks  have  now 
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surrendered  their  privilege,  and  there  remain  only  five  banks, 
iiidiifUiigtheReichsbaiik,YriUdistiUissaebai^  Theother 
four  ue  situated  in  Bavuia,  Saxony,  Wttrttemberg  and  Baden. 
Hie  total  note^saue  was  fixed  the  law  of  1 8  7  5,  a  proposal  being 
assigned  to  each  bank.  Any  part  of  this  issue  assigned  to  private 
banks  which  might  be  withdrawn  from  circulation,  owing  to  a 
deficiency  in  the  legal  reserve  funds,  was  to  be  transferred  to  the 
Reichsbank.  The  result  has  been  the  tendency  of  the  latter 
gradually  to  absorb  the  whole  note-issue.  By  the  law  of  1906 
the  Rdchsbank  was  authorised  to  issue  30  M.  and  50  M.  notes. 
Treasury  notes  (Rgicks-Kassetu^eine)  for  these  amounts  were 
no  longer  to  be  issued;  but  the  state  reserved  the  right  to 
drcolate  notes  ot  the  value  of  5  M.  and  10  M. 

The  organization  of  the  inq)erial  p(»tKiffice  was  carried  out 
with  great  success  by  Herr  von  Ste[duui  (9.0.),  who  remained  at 
the  head  of  this  dqiaitment  from  its  creation  till  his  de&th  in 
X897.  Proposals  were  also  made  to  Bavaria  and  Wttrttemberg  to 
surrender  their  special  rights,  but  these  were  not  accepted. 

The  unification  of  the  railways  caused  greater  difficulties. 
Neaiiy  every  state  had  its  own  system;  there  was  the  greatest 
variety  in  the  methods  of  working  and  in  the  tariffs,  and 
**  the  through  traffic,  so  important  for  the  commercial 
pTceperity  of  the  country,  was  very  ineffective.  In  Baden, 
WiUttemberg  and  Hanover  the  railways  were  almost  entirely 
the  paucity  of  the  state,  but  in  all  other  parts  pubUc  and  private 
lines  extoted  side  by  s^,  an  arrangement  which  seemed  to 
combine  the  disadvaat^ces  of  bi^  systms.  In  187 1  three- 
quarters  of  the  railway  lines  bekmged  to  private  onnpanies, 
and  the  existence  of  these  powerful  private  corporations,  while 
they  were  defended  by  many  of  the  Liberals,  was,  according  to 
the  nati<Hial  type  of  tboi^t,  something  of  an  anomaly.  Bis- 
marck always  attached  great  importance  to  the  improvement 
of  the  railway  service,  and  he  saw  that  uniformity  of  working 
and  of  tariffs  was  very  desirable.  In  the  constitution  of  the 
empire  he  had  introduced  several  clauses  dealing  with  it.  The 
independent  administration  of  its  tines  by  each  state  was  left, 
but  the  empire  received  the  power  oi  l^pslating  on  railway 
matters;  it  could  buUd  lines  necessary  for  miUtaiy  purposes 
even  againtt  the  wish  of  the  state  in  whose  territoiy  they  lay^ 
and  the  states  bound  thenoelves  to  adminiatcv  their  Ihies  as  paxt 
of  a  common  system.  In  order  to  carry  out  these  dauses  a  law 
was  passed  on  the  37th  of  June  1873  creating  an  imperial  railway 
office  (ReichseisetUMihnamt)  for  the  purpose  of  exercising  a  general 
control  over  the  railways.  This  office  has  done  much  in 
the  matter  of  unifying  the  systems  of  various  railways  and  of 
regulating  their  relations  to  the  military,  postal  and  telegraph 
organizations;  it  also  took  a  leading  part  in  the  framing  of  the 
international  laws  regarding  goods  traffic;  but  the  imperial 
code  of  railway  law  which  it  drafted  has  never  been  laid  before 
the  Reidistag.  It  effectively  controls  only  the  privately  owned 
Unes  in  Prussia.  Yet,  in  setting  it  t^>,  Bismarck  had  in  mind 
the  ultimate  acquisition  of  all  the  railways  by  the  empire.  He 
found,  however,  that  it  was  impossible  to  carry  any  Bill  enforcing 
this.  He  therefore  determined  to  begin  by  traiuferring  to  the 
imperial  authority  the  Prussian  state  railways;  had  he  been  able 
to  carry  this  out  the  influence  of  the  imperial  railways  would 
have  been  so  great  that  they  would  gradually  have  absorbed 
those  of  the  other  states.  The  Bill  was  carried  through  the 
Prussian  parliament,  but  the  opposition  aroused  in  the  other 
states  was  so  great  that  he  did  not  venture  even  to  introduce 
in  the  Bundesrat  a  law  empowering  the  empire  to  acquire  the 
Prussian  railways.  In  many  of  the  state  pariiaments  resolutions 
were  carried  protesting  i^ainst  the  system  of  imperial  railways, 
and  from  that  time  the  preservation  of  the  local  railway  manage- 
ment has  been  the  chief  object  towards  which,  in  Sascony,  Bavaria 
and  WUrttemberg,  local  feeling  has  been  directed.  The  <mly 
imperial  railways  are  those  in  Alsace-Lorraine . 

The  result  of  the  legal  reform  and  other  laws  has  been  greatly 
to  diminish  the  duties  of  the  state  governments,  for  every  new 
imperial  law  permanently  deprives  the  local  parliaments  of  part 
of  their  authority.  Generally  there  remains  to  them  the  control 
<tf  educatim  and  religion— their  most  important  duty— pc^ice^ 


aU  qnestsoos  connected  with  land  tenate,  local  govenunent, 
the  raising  (rf  direct  tans,  and,  in  ikt  larger  states,  the  manage- 
ment of  railways.  The  introduction  of  workmen's  insiunnce, 
factory  legislation,  and  other  measures  dealing  with  the  condition 
of  the  working  classes  by  imperial  legislation,  was  at  a  later 
period  still  further  to  Umit  the  scope  of  state  legidation. 

Meanwhile  the  govenunent  was  busy  perfecting  the  administra- 
tion of  the  national  defences.  From  the  war  indemnity  large 
sums  had  been  expended  on  coast  defence,  on  f ortifica- 
iiom  and  on  replacing  the  equipment  and  stores 
destroyed  during  the  war.  A  special  fund,  producing  SSSI 
annually  about  a  million  pounds,  was  put  aside,  from 
which  pensions  to  the  wounded,  and  to  the  widows  and  orphans 
of  those  who  had  fallen,  should  be  provided.  It  was  also  desir- 
able to  complete  the  military  <»ganization.  It  must  be  remem- 
bered that  technically  thece  is  no  German  army,  as  there  is  no 
German  miniver  of  war.  Each  state,  however  small,  maintains 
its  own  contingent,  subject  to  its  own  prince,  who  has  the  right 
and  the  obligation  of  administering  it  according  to  the  provisions 
of  the  treaty  by  which  he  entered  the  federation.  Practically 
they  are  closely  tied  In  every  detail  of  military  organization. 
The  whole  of  the  Prussian  military  system,  including  not  only 
the  obligation  to  military  service,  but  the  rules  for  recruiting, 
organization,  drill  and  uniforms,  has  to  be  f<dlowed  in  all-  the 
states;  all  the  contingents  are  under  the  command  of  the  axqwror, 
and  the  soldiers  have  to  swear  obedience  to  him  in  additiim  to  the 
oath  of  allegiance  to  thdr  own  sovereign.  It  is  therefore  not 
surprising  that,  having  so  tittle  freedom  in  the  exerdse  of  their 
a>mmand,  aU  the  princes  and  free  cities  (with  the  exception  of 
the  three  kings)  arranged  separate  treaties  with  the  king  of 
Prtissia,  transferring  to  him  (except  for  certain  formal  rights] 
the  administration  of  their  contingents,  which  are  thereby 
definitely  incorporated  in  the  Prussian  army.  The  first  of  these 
treaties  was  arranged  with  Saxe-Coburg  Gotha  in  1861;  those 
with  the  other  North  German  states  followed  at  short  intervals 
after  1866.  The  last  was  that  with  Brunswick,  which  was 
arranged  in  1885;  Duke  William  had  always  refused  to  stui^der 
the  separate  existence  of  his  army.  Owing  to  the  local  orgamzar 
tion,  this  does  not  prevent  the  contingent  of  each  state  fn»n 
preserving  its  separate  identity;  it  is  station«l  in  its  own  district, 
each  state  omtributing  so  many  regiments. 

In  1873  a  common  system  of  military  jurisprudence  was 
introduced  for  the  whole  empire  except  Bavaria  (a  revised  a>de 
of  procedureinmiiitarycourtswasaccepted  byBavaria  j-^g^ 
in  1898);  finally,  in  February  1874,  an  important  t^gaa^ 
law  was  laid  before  the  Reichst^  codifying  the 
admimstrative  rules.  This  superseded  the  complicated  system 
of  laws  and  royal  ordinances  which  had  accumulated  in  Prussia 
during  the  fifty  years  that  had  elapsed  since  the  system  of  short 
service  had  be^  introduced;  the  appUcation  to  other  states 
of  course  made  a  clearer  statement  of  the  laws  desirable.  Most 
of  this  was  accepted  without  of^posttion  or  debate.  Ononedause 
a  serious  ccmstitntional  conflict  arose.  In  1867  the  peace 
establishm^  had  been  provisionaUy  flxed  by  the  constitution 
at  1%  of  the  population,  and  a  sum  of  325  thalers  (Isi,  15s.) 
had  been  voted  for  each  soldier.  This  arrangement  had  in  1871 
been  again  continued  to  the  end  of  1874,  and  the  peace  estab- 
tishment  fixed  at  401,659.  Hie  new  law  would  have  made  this 
permanent.  If  this  had  been  done  the  power  of  the  Reichstag 
over  the  administration  would  have  been  seriously  weakened ; 
its  assent  would  no  longor  have  been  required  for  either  the 
number  oi  the  army  or  the  m<niey.  Ute  govetnmrat  attached 
great  importance  to  the  clause,  but  the  Centre  and  the  Ltt)eral 
parties  combined  to  tlirow  it  out.  A  disastrous  struggle  was 
averted  by  a  compromise  suggested  by  Bennigsen.  The  numbers 
were  fixed  for  the  next  seven  years  (the  so-called  Sepknnat); 
this  was  accepted  by  the  government,  and  carried  against  the 
votes  of  the  Centre  and  some  of  the  Progressives.  On  this 
occasion  the  Fortschrittpartei,  already  much  diminished,  sptit 
up  into  two  secticms.  The  principle  then  established  has  since 
been  maintained;  the  periodical  vota  on  the  army  have  become 
the  occasion  for  f  ormaUy  testing  the  strength  of  the  Government. 


Digitized  by 


882 


GERMANY 


IHBTORY 


in  which  he  could  no  longer  con^perate  with  Bismarck.  The  work 
of  the  office  was  then  divided  between  several  departments, 
at  the  head  of  each  of  which  was  placed  a  separate  offidai,  the 
most  important  receiving  the  title  of  secretary  of  state.  Bis- 
marck, as  always,  refused  to  appoint  ministers  directly  re- 
sponsible either  to  the  emperor  or  to  parliament;  the  new  officials 
in  no  way  formed  a  coUegiate  ministry  or  cabinet.  He  still 
retained  in  his  own  hands,  as  sole  responsible  minister,  the 
ultimate  control  over  the  whole  imperial  administtation.  The 
more  important  aecretaties  of  state,  however,  are  political 
offidals,  who  are  practically  almost  solely  responsible  iar  their 
department;  they  sit  in  the  Bundesrat,  and  defend  their  policy 
in  the  Reichstag,  and  they  often  have  a  seat  in  the  Prussian 
ministry.  Moreover,  a  law  of  1878,  the  occasion  of  which  was 
Bismarck's  long  absence  from  Berlin,  empowered  the  chancellor 
to  appoint  a  substitute  or  representative  (Stelltertreter)  either 
for  the  whole  duties  of  his  office  or  for  the  affairs  of  a  particular 
department.  The  signature  of  a  man  who  holds  this  position 
gives  legal  validity  to  the  acts  of  the  emperor. 

This  reorganization  was  a  sign  of  the  great  increase  of  work 
iriiich  had  already  begun  to  fall  on  the  imperial  authorities,  and 
was  a  necessary  step  towards  the  further  duties  whidi  Bismarck 
intended  to  impose  upon  them. 

MeanwhSe  the  relations  with  the  National  Liberals  reached 
a  crisis.  Bismarck  remained  in  retirement  at  Vansin  for  nearly 
a  year;  before  he  returned  to  Berlin,  at  the  end  of  1877,  was 
visited  by  Bennigsen,  and  the  Libert  leader  was  offered  the  post 
of  vice-president  of  the  Prussian  ministry  and  vice-president 
of  the  Bundesrat.  The  negotiations  broke  down,  apparently 
because  Bennigsen  refused  to  accept  office  unless  he  received  a 
guarantee  that  the  constitutional  rights  of  the  Reichstag  should 
be  respected,  and  imless  two  other  members  of  the  party,  Forcken- 
beck  and  Staufienberg,  were  given  office.  Bismarck  would  not 
a^nt  to  these  conditions,  and,  even  if  he  had  been  willing  to  do 
so,  could  hardly  have  overcome  the  prejudices  of  the  empaor. 
On  the  other  hand,  Benxugsen  refused  to  accept  Bismarck's 
proposal  for  a  state  monopoly  of  tobacco.  From  the  beginning 
the  negotiations  were  indeed  doomed  to  failure,  for  what  Bismarck 
appears  to  have  aimed  at  was  to  detach  Bennigsen  from  the  rest 
of  his  party  and  win  his  support  for  an  anti-Liberal  policy. 

The  session  of  1878,  therefore,  opened  with  a  feeling  of  great 
uncertainty.  The  Liberals  were  very  suspicious  of  Bismarck's 
intentions.  Proposals  for  new  taxes,  especially  one  on 
miUttan,  tobacco,  were  not  carried.  Bismarck  took  the  oppor- 
tunity of  avowing  that  his  ideal  was  a  monopoly  of 
tobacco,  and  this  statement  was  followed  by  the  resignation 
of  Camphausen,  minister  of  finance.  It  was  a[^>arent  that 
than  was  no  prospect  of  his  being  able  to  cany  through  the 
great  financial  reform  which  he  contemplated.  He  was  looking 
about  for  an  opportunity  of  appealing  to  the  country  on  some 
question  which  would  enable  him  to  free  himself  from  the  control 
of  the  Liberal  majority.  The  popular  expectations  were  ex- 
pressed in  the  saying  attributed  to  him,  that  he  would  "  crush 
the  Liberals  against  the  wall."  The  opportunity  was  given  by 
the  Sodal  Democrats. 

The  constant  increase  of  the  Social  Democrats  had  for  some 
years  caused  much  uneasiness  not  only  to  the  government, 
but  also  among  the  middle  classes.  The  attacks  on 
national  feding,  the  protest  against  the  war  oi  1870, 
the  synqwthy  exprosed  for  the  ConmunardSt 
offended  the  strongest  feelings  of  the  nation,  especially 
as  the  language  used  was  often  very  violent;  the  soldiers  were 
spoken  of  as  murderers,  the  generals  as  cut-throats.  Attacks 
on  religion,  though  not  an  essential  part  of  the  party  programme, 
were  common,  and  practically  all  avowed  Sodal  Democrats 
were  hostile  to  Christianity.  These  qualities,  combined  with  the 
open  criticism  of  the  institutions  of  marriage,  of  monarchy, 
and  of  all  forms  of  private  property,  joined  to  the  deliberate 
attempt  to  stir  up  class  hatred,  which  was  indeed  an  essential 
part  of  their  policy,  caused  a  widespread  feeling  that  the  Sodal 
Democrats  were  a  serious  menace  to  dvilization.  They  were 
looked  upon  even  by  many  Liberals  as  an  enemy  to  be  crushed; 
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much  more  was  this  the  case  with  the  government.  Attempts 
had  already  been  made  to  check  the  growth  of  the  party.  Charges 
of  high  treason  were  brought  against  some.  In  1873  Bebd  and 
Liebknecht  were  condemned  to  two  years'  imprisonment.  In 
1876  Bismarck  proposed  to  introduce  into  the  Criminal  Code  a 
clause  makii^;  it  an  offence  punishable  with  two  years'  imprison- 
ment "  to  attack  in  print  the  family,  pi(^>eTty,  universal  military 
service,  or  other  foundation  of  public  <^er,  in  a  manner  which 
undermined  morality,  feeling  for  law,  or  the  love  of  the  Fathw- 
land."  Tlw  opposition  of  the  Liberals  i»evented  this  from  bdng 
carried.  Laskear  objected  to  these  "  dastic  paragraphs,"  an  ex- 
presdon  for  which  in  recent  years  there  has  been  abundant  use. 
The  <Hdinaxy  law  was,  how^rer,  suffident  greatfy  to  harass  the 
Socialists.  In  nearly  every  state  there  still  existed,  as  survivals 
of  the  old  days,  laws  forbidding  the  union  of  different  political 
associations  with  one  another,  and  all  unions  or  associations  of 
working  men  which  followed  political,  socialistic  or  communistic 
ends.  It  was  possible  under  these  to  procure  decisions  in  courts 
of  justice  dissolving  the  General  Union  of  Workers  and  the  coaH- 
tions  and  unions  of  working  men.  The  only  result  was,  that  the 
number  <A  Socialists  steadily  increased,  in  1S74  th^  secured 
nine  seats  in  the  Rdchsta^,  in  1877  twelve,  and  neazfy  500,000 
votes  were  given  to  Socialist  candidates. 

There  was  then  no  ground  for  surprue  that,  i^en  in  April 
1878  an  attempt  was  made  on  the  life  of  the  emperor,  Bismaf(i 
used  the  excuse  for  again  bringing  in  a  law  expressly  i^m^. 
directed  against  the  Socialists.   It  was  badly  drawn  up  ooa 
and  badly  defended.   The  National  Liberals  refused  to 


vote  f or  it,  audit  waseasily  defeated.  The  Reichstag  was  ^SmlmlMw 
prorogued;  six  days  later  a  man  named  Nobiling  again 
shot  at  the  emperor,  and  this  time  inflicted  dangerous  injuries. 
It  is  only  fair  to  say  that  no  real  proof  was  brought  that  the 
Socialists  had  anything  to  do  with  either  of  these  crimes,  or  that 
either  of  the  men  was  really  a  member  of  the  Socialist  party; 
nevertheless,  a  storm  of  indignatian  rose  against  them^  The 
government  seized  the  opportunity.  So  great  was  the  popular 
feeling,  that  a  repressive  measure  would  easily  have  been  canied; 
Bismarck,  howe^^,  while  the  exdtement  was  at  its  hdght, 
dissolved  the  Reichstag,  and  in  the  elections  which  took  place 
immediately,  the  Liberal  parties,  who  had  refused  to  vote  for  the 
first  law,  lost  a  considerable  number  oi  seats,  and  with  them  thdr 
control  over  the  Rdchstag. 

The  first  use  which  Bismarck  made  of  the  new  parliament  was 
to  deal  with  the  Social  Democrats.  A  new  law  was  introduced 
forbidding  the  spread  of  Socialistic  oinnions  by  books,  news- 
papers or  public  meetings,  empowering  the  pcdice  to  break  up 
meetings  and  to  suppress  newspapers.  Hie  Bundesrat  could 
proclaim  a  state  of  sie^  in  any  town  or  district,  and  when  this 
was  done  any  individual  who  was  conadered  dangerous  by  the 
policecould  be  expelled.  Thelawwascairiedbyalarge  majority, 
being  opposed  only  by  the  Progresaves  and  the  Centre.  It  was 
applied  with  great  severity.  The  whole  organization  of  news* 
papers,  sodeties  and  trades  unions  was  at  once  broken  up. 
Almost  every  political  newsp^}er  supported  by  the  party  was 
suppressed;  almost  all  the  pamphlets  and  books  issued  by  them 
were  forbidden;  they  were  thereby  at  once  deprived  of  the  only 
legitimate  means  which  they  had  for  spreading  their  opinitas. 
In  the  autunui  of  1878  the  minor  state  of  fdege  was  prodaimed 
in  Berlin,  althon^  no  discarders  had  taken  place  and  no  resistance 
had  been  attempted,  and  uxty-seven  members  of  the  puty 
were  exduded  from  die  dty.  Most  of  them  were  married  ai^ 
had  families;  money  was  collected  in  order  to  help  those  who 
were  suddenly  deprived  of  their  means  of  subsistoice.  Even  this 
was  soon  forbidden  by  the  poUce.  At  elections  every  kind  of 
agitation,  whether  by  meetings  of  the  party  or  by  d^tribution 
of  literature,  was  suppressed.  The  only  place  in  Germany 
where  Sodalists  could  stiU  prodaim  their  opinions  was  in  the 
Reichstag.  Bismarck  attempted  to  exdude  them  from  it  also. 
In  this,  however,  he  failed.  Two  membas  who  had  been  ex- 
pelled ftom  Berlin  appeared  in  the  dty  for  the  meeting  of  the 
lUichstag  at  the  end  of  1878.  The  government  at  once  asked 
pennianon  that  they  should  be  charged  with  breaking  the  law. 
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The  constitution  provided  that  no  member  ot  the  Hoiiae  might 
be  brought  before  a  court  oi  justice  ivithout  the  permission  of 
the  House,  a  most  necessary  safeguard.  In  tliis  case  the  per- 
mission was  almost  unanimously  refused.  Nor  did  they  assent 
to  Bismarck's  proposal  that  the  Reiclistag  should  assume  power 
to  exclude  from  the  House  members  who  were  gmlty  of  mis- 
using the  liberty  of  speech  which  they  enjoyed  there.  Bismarck 
probably  expected,  and  it  is  often  said  that  he  hoped,  to  drive 
the  Socialists  into  some  flagrant  violation  of  the  law,  of  such  a 
kind  that  it  would  be  posuble  for  him  aaapLtidy  to  crush  them. 
This  did  not  happen.  Thote  were  some  members  of  die  party 
who  wished  to  turn  to  outrage  and  assassination.  Most,  a  printer 
from  Leipdg,  who  had  been  expelled  from  Beiiin,  went  to 
London,  where  he  founded  the  Freiheit,  a  weekly  paper,  in  which 
he  advocated  a  policy  of  violence.  He  was  thereupon  excluded 
frcun  the  party,  and  after  the  assassination  of  the  emperor 
Alexander  II.  of  Russia  had  to  leave  England  for  Chicago. 
A  similar  expulsion  befell  others  who  advocated  imion  with  the 
Anarchists.  As  a  whole,  however,  the  party  remained  firm  in 
opposition  to  any  action  whidi  would  strengthen  the  iutnds  of 
their  opponents.  They  carried  on  the  agitation  as  best  they  could, 
chiefly  by  distributing  reports  of  speeches  made  in  the  Reichstag. 
A  weekly  paper,  the  Social-Democratf  was  established  at  Zurich. 
Its  introduction  into  Germany  was  of  course  forbidden,  but  it 
was  soon  found  posdble  regularly  to  distribute  thousands  of 
copies  every  week  in  every  part  of  the  country,  and  it  continued 
to  exist  till  1887  at  Zttrich,  and  till  1890  in  London.  In  August 
of  1880  a  congress  of  Socialists  was  held  at  the  castle  of  Wyden,  in 
Switzerland,  at  which  about  eighty  members  of  the  party  met, 
discussed  their  policy,  and  separated  before  the  police  knew 
anything  of  it.  Here  it  was  determined  that  the  members  of 
the  Reichstag,  who  were  protected  by  their  position,  should 
henceforward  be  the  managng  committee  of  the  party,  and 
arrangements  were  made  for  contesting  the  elections  of  1881. 
A  similar  meeting  was  held  in  1883  at  Copenhagen,  and  in  1887 
at  St  Gallen,  in  Switzerland.  Notwithstanding  all  the  efforts  of 
the  government,  though  every  kind  of  public  agitation  was  for- 
bidden, they  succeeded  in  winning  twelve  seats  in  1881.  The 
law,  which  had  obviously  failed,  was  renewed  in  1881;  the  state 
of  siege  was  applied  to  Hamburg,  Leipzig  and  Stettin,  but  all 
to  no  purpose;  and  though  the  law  was  twice  more  renewed, 
in  1886  and  in  1888,  the  feeling  began  to  grow  that  the  Socialists 
were  more  dangerous  under  it  than  they  had  been  before. 

The  elections  of  1878,  by  weakening  the  Liberal  parties, 
enabled  Bismarck  also  to  take  in  hand  the  great  financial  reform 
which  he  had  long  contemplated. 

At  the  foundation  of  the  North  German  Confederation  it  had 
been  arranged  that  the  imperial  exchequer  should  receive  the 
____  produce  of  all  customs  duties  and  also  of  excise.  It 
nAum.  depended  chiefly  on  the  taxes  on  salt,  tobacco,  brandy, 
beer  and  sugar.  So  far  as  the  imperial  expenses  were 
not  covered  by  these  sources  of  revenue,  until  imperial  taxes 
were  introduced,  the  deficit  had  to  be  covered  by  "  matricular  " 
contributions  paid  by  the  individual  states  in  proportion  to  their 
population.  All  attempts  to  introduce  fresh  imperial  taxes  had 
failed.  Direct  taxation  was  opposed  by  the  governments  of  the 
states,  which  did  not  desire  to  see  the  imperial  authorities 
interfering  in  those  sources  of  revenue  over  which  they  had 
hitherto  had  sole  control;  moreover,  the  whole  organization 
for  collecting  direct  taxes  would  have  had  to  be  created.  At 
the  same  time,  owing  to  the  adoption  of  free  trade,  the  income 
from  customs  was  continually  diminishing.  The  result  was  that 
the  sum  to  be  contributed  by  the  individual  states  constantly 
increased,  and  the  amount  to  be  raised  by  direct  taxation, 
including  local  rates,  threatened  to  become  greater  than  could 
conveniently  be  borne.  Bismarck  had  always  regarded  this 
system  with  disapproval,  but  during  the  first  four  or  five  years  he 
had  left  the  care  of  the  finances  entirely  to  the  special  officials, 
and  had  always  been  thwarted  in  his  occasional  attempts  to 
introduce  a  change.  His  most  cherished  project  was  a  large  in- 
crease in  the  tax  on  tobacco,  which  at  this  time  paid,  for  home- 
grown tobacco,  the  nominal  duty  of  four  marks  per  hundred 


kilo,  (about  a  farthing  a  pound) ,  and  <m  inqxvted  tobacco  twenty- 
four  marks.   Proposals  to  increase  it  had  been  made  in  1869 

and  in  1878,  and  on  the  latter  occasion  Bismarck  for  the  first 
time  publicly  announced  his  desire  for  a  state  monopoly,  a 
project  wliich  he  never  gave  up,  but  for  which  he  never  was  able 
to  win  any  support.  Now,  however,  he  was  able  to  take  up  the 
work.  At  his  invitation  a  conference  of  the  finance  ministers 
met  in  July  at  Heidelberg;  they  agreed  to  a  great  increase  in 
the  indirect  taxes,  but  refused  to  accept  the  monopoly  on  tobacco. 
At  the  beginning  of  the  autumn  session  a  union  <rf  204  members 
of  the  Rdchstag  was  formed  for  the  discosuon  of  economic 
questitms,  and  they  acnpted  Bismarck's  reforms.  In  December 
he  was  therefore  able  to  issue  a  memorandum  explaining  his 
policy;  it  included  a  moderate  duty,  about  5%,  on  all  imported 
goods,  with  the  exception  of  raw  material  required  for  German 
manufactures  (this  was  a  return  to  the  old  Prussian  principle); 
high  finance  duties  on  tobacco,  beer,  brandy  and  petroleum; 
and  protective  duties  on  iron,  com,  cattle,  wood,  wine  and  sugar. 
The  whole  of  the  session  of  1S79  was  occupied  with  the  great 
struggle  between  Free  Trade  and  Protection,  and  it  ended  with 
a  decisive  victory  for  the  latter.  On  the  one  side  n  iimiha 
were  the  seaports,  the  chambers  of  commerce,  and  the 
city  of  Berlin,  the  town  council  of  which  made  itself  the  centre 
oi  the  of^Misition.  The  victory  was  secured  by  a  coalition 
between  the  agricultural  interests  and  the  manu&cturers; 
the  latter  prombed  to  vote  im  duties  on  com  if  the  landlords 
wotdd  support  the  duties  on  iron.  In  the  decisive  vote  the  duty 
on  iron  was  carried  by  318  to  88,  on  com  by  336  to  109.  The 
principle  of  protection  was  thus  definitely  adopted,  though 
considerable  alterations  have  been  made  from  time  to  time  in 
the  tariff.  The  result  was  that  the  income  from  customs  and 
excise  rose  from  about  330  million  marks  in  1S7S-1879  to  about 
700  millions  in  1898-1S99,  and  Bismarck's  object  in  removing 
a  great  burden  from  the  states  was  attained. 

The  natural  course  when  the  new  source  of  income  had  been 
obtained  would  have  been  simply  to  relieve  the  states  of  part 
or  all  of  their  contribution.  This,  however,  was  not 
done.  The  Reichstag  raised  difficulties  on  the  con-  ^^^^ 
stitutional  question.  The  Liberals  feared  that  if  the  MiMub 
government  received  so  large  a  permanent  source  of 
revenue  it  would  be  independent  of  parliament;  the  Centre, 
that  if  the  contributions  of  the  states  to  the  imperial  exchequer 
ceased,  the  central  government  would  be  completely  independent 
of  the  states.  Bismarck  had  to  come  to  an  agreement  with  one 
partyor  the  other;  he  chose  the  Centre,  probably  for  the  reason 
that  the  National  Liberals  were  themselves  divided  on  the  policy 
to  be  pursued,  and  therefore  their  support  would  be  uncertain; 
and  he  accepted  an  amendment,  the  celebrated  Franckenstein 
Clause,  proposed  by  (Seorg  Arbogast  Freiherr  von  Franckenstein 
(1835-1890),  one  <^  the  leaders  of  the  Centre,  by  which  all  pro- 
ceeds of  customs  and  the  tax  on  tobacco  above  t^o  million  marks 
should  be  paid  over  to  the  individual  states  in  proportion  to 
their  population.  Each  year  a  large  sum  would  be  paid  to  the 
states  from  the  imperial  treasury,  and  another  sum  as  before  paid 
back  to  meet  the  deficit  in  the  form  of  state  contributions. 
From  187 1  to  1S79  the  contribution  of  the  states  had  varied 
from  94  to  67  million  marks;  under  the  new  system  the  surplus 
of  the  contributions  made  by  the  states  over  the  grant  by  the 
imperial  treasury  was  soon  reduced  to  a  very  small  sum,  and  in 
1884-1885  the  payments  of  the  empire  to  the  states  exceeded 
the  contributions  of  the  states  to  the  empire  by  ao  miUiou  marks, 
and  this  excess  continued  for  many  years;  so  that  there  was, 
as  it  were,  an  actual  grant  in  relief  of  direct  taxation.  In  Prussia, 
by  the  Lex  Huene,  from  1885  to  1895,  all  that  sum  paid  to 
Prussia,  so  far  as  it  exceeded  15  million  marks,  was  handed  over 
to  the  local  authorities  in  relief  of  rates.  The  increased  ex- 
penditure on  the  navy  after  1897  again  caused  the  contributions 
required  from  the  states  to  exceed  the  grants  to  them  from  the 
imperial  exchequer.  In  1903  Baron  von  Stengel,  who  succeeded 
Baron  von  Thielmann  as  finance  minister  in  this  year,  proposed 
that  the  matricular  a>ntributions  of  the  several  states,  instead 
of  varying  as  beretcrfore  with  the  eadgencies  of  the  annual  budget, 
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should  be  fixed  by  law.  This  plan,  originally  suggested  by  Dr 
von  Miqud,  was  adopted  by  the  Reichstag  in  May  1904.  The 
deficits  in  the  imperial  budg^,  however,  continued.  In  1909 
the  whole  system  of  German  imperial  finance  was  once  more 
£a  the  mdting-pot,  and,  in  spite  of  the  undoubted  wealth  dt  the 
country,  the  conflict  of  state  and  party  interests  seemed  to  make 
it  practically  impossible  to  remould  it  on  a  satisfactory  basis. 

The  acceptance  by  Bismarck  of  the  principle  of  Protection  and 
his  alliance  with  the  Catholic  Centre  were  followed  by  the  dis- 
ruption  of  the  National  Liberal  party  and  a  complete 
^S^^  change  in  the  parliamentary  situation.  Already  the 
Liberal  ministers,  Falk  and  Hobrecht,  had  resigned, 
as  well  as  Max  von  Forckenbeck  the  president,  and  Stauffenberg 
the  vice-president  of  the  Reichstag;  in  their  phxx  there  were 
chosen  a  Conservative,  and  the  Catholic  Baron  von  Frandcen- 
stein.  Hie  whole  party  had  voted  against  the  Franckenstein 
Clause,  but  a  few  days  later  fifteen  of  the  right  wing  left  the  party 
and  transferred  their  support  to  the  government.  For  another 
year  the  remainder  kept  together,  but  there  was  no  longer  any 
real  harmony  or  co-operation;  in  1880  nineteen,  including  most 
of  the  ablest  leaders,  Lasker,  Forckenbeck,  Bamberger  and 
Bunsen,  left  the  party  altogether.  The  avowed  cause  of  difference 
was  commercial  policy;  they  were  the  Free  Traders,  but  they 
also  justly  foresaw  iJiat  the  reaction  would  extend  to  other 
_^  matters.  They  took  the  name  of  the  Ltherale  Vereini- 
MkMhta.    S>fftgi  hut  were  generally  known  as  the  Sesessiomsten; 

they  hoped  to  become  the  nucleus  of  a  imitel  Liberal 
party  in  which  all  sections  should  join  together  on  the  principles 
of  Free  Trade  and  constitutional  developmrat.  At  the  elections 
of  1 88 1  they  secured  forty-seven  seats,  but  they  were  not  strong 
enough  to  maintain  themselves,  and  with  great  reluctance 
in  1884  formed  a  coalition  with  the  Progressives  {Freisinnigen), 
who  had  gained  greatly  in  strength  owing  to  the  breach  among 
the  government  parties.  They  did  so  reluctantly,  because  they 
would  thereby  condemn  themselves  to  assimie  that  attitude  of 
purely  negative  criticism  which,  during  the  great  days  of  their 
juxsperity,  they  had  looked  down  upon  with  contempt,  and  were 
putting  themsdves  under  the  leadeiship  of  Eugen  Richter,  whom 
they  had  long  opposed.  The  new  party,  the  Deuischfreisinnige, 
had  no  success;  at  the  election  of  1884  they  secured 
only  sixty-seven  seats,  a  loss  of  thirty-nine;  they  were 
subjected  to  all  inconveniences  which  belonged  to 
opposition;  socially,  they  were  boycotted  by  all  who  were 
connected  with  the  court  or  government;  they  were  cut  off  from 
ail  hope  of  public  activity,  and  were  subjected  to  constant 
accusations  for  Bismarck  Bdtidigung.  Their  only  hope  was  in 
the  time  when  the  crown  prince,  who  had  shown  great  sympathy 
with  them,  should  succeed.  They  were  popiJarly  known  as  the 
crown  prince's  party.  Lasker  soon  died;  others,  such  as  Forcken- 
beck and  Bunsen,  retired  from  public  Hfe,  unable  to  maintain 
their  position  at  a  time  when  the  strug^  of  class  interests  had 
superseded  the  old  conflicts  of  principle.  At  the  election  of  1887 
they  lost  more  than  half  their  seats,  and  in  1S93  the  party  again 
broke  up. 

The  remainder  of  the  National  Liberals  only  won  forty-five 
seats  in  i88i,  and  during  the  next  three  years  they  were  without 
influence  on  the  government;  and  even  Bennigsen,  unable  to 
follow  Bismarck  in  his  new  policy,  disgusted  at  the  proposals 
for  biennial  budgets  and  the  misiise  of  government  influence  at 
the  elections,  retired  from  political  life.  In  1884  a  new  develop- 
ment took  [^ace:  under  the  influence  of  Miqud  a  meeting  was 
hdd  at  Heidelberg  of  the  South  German  members  of  the  party, 
who  accepted  the  commerdal  and  social  policy  of  the  govern- 
ment, induding  the  Sodalist  law;  their  programme  received 
Bismarck's  approval,  and  was  accepted  by  the  rest  of  the  party, 
so  that  they  henceforward  were  taken  into  favour  by  the  govern- 
ment; but  they  had  won  the  position  by  sacrificing  almost  all  the 
characteristics  of  the  older  Liberalism;  the  hope  of  a  reunion 
for  all  the  different  sections  which  had  hitherto  kqit  the  name 
of  Liberal  was  at  an  end. 

These  events  had  a  very  unfortunate  effect  on  the  character 
of  the  parliament.  From  1878  to  1887  there  was  no  strong  party 


on  which  Bismarck  could  d^nd  for  support.  After  1881  the 
parties  of  opposition  were  conaderably  strengthened. '  Alsatians 
and  Poles,  Guelphs,  Clericals  and  Radicals  were  joined  pmaoami 
in  a  common  hostility  to  the  government.  Pariia-'  n^ioL 
mentary  history  took  the  form  of  a  hostile  criticism 
of  the  government  proposals,  which  was  particulariy  bitter 
because  of  the  irreconcilable  opposition  of  the  Free  Traders. 
Few  of  the  proposals  were  carried  in  their  entirety,  many  were 
completely  lost ;  the  tobacco  monopoly  and  the  brandy  monopoly 
were  contemptuously  rejected  by  enormous  majorities;  even  an 
increase  of  the  tax  on  tobacco  was  refused;  the  first  proposals 
for  a  subsidy  to  the  Norddeutsche  Lloyd  were  rejected.  The 
personal  relations  of  the  chancellor  to  Parliament  were  never  so 
bitter.  At  the  same  time,  in  Prussia  there  was  a  tendency  to 
make  more  prominent  the  power  of  the  king  and  to  diFi^inish 
the  influence  of  the  parliament.  A  proposal  to  introduce 
biennial  budgets  was  for  this  r«ison  regarded  with  great  suspidon 
by  the  Opposition  as  a  reactionary  measure,  and  rejected.  The 
old  feelings  of  suspidon  and  jealousy  were  again  aroused;  the 
hostility  which  Bismarck  encountered  was  scarcely  less  than 
in  the  old  days  of  the  conflict.  After  the  dections  of  1881  a 
protest  was  raised  against  the  systematic  influence  exercised 
by  Prussian  of&dals.  Puttkammer,  who  had  now  become 
minister  of  the  interior,  defended  the  practice,  and  a  royal 
edict  of  4th  January  1883  affirmed  the  monarchical  character 
of  the  Prussian  constitution,  the  right  of  the  king  personally  to 
direct  the  policy  of  the  state,  and  required  those  officials  who  hdd 
appointments  of  a  pditical  nature  to  defend  the  piiiiey  of  the 
government,  even  at  elections. 

One  result  of  the  new  policy  was  a  reconciliation  with  the 
Centre.  Now  that  Bismarck  could  no  longer  depend  on  the 
support  of  the  Liberals,  it  would  be  impossible  to  carry 
on  the  government  if  the  Catholics  maintained  their  j^^^*** 
policy  of  opposition  to  all  government  measures,  kmrnpl. 
They  had  supported  him  in  his  commercial  reform 
of  1878,  but  by  opposing  the  Septennate  in  1880  they  had  shown 
that  he  could  not  depend  upon  them.  It  was  impossible  to  con- 
tinue to  treat  as  enemies  of  the  state  a  party  which  had  supplied 
one  of  the  vice-presidents  to  the  Reiclutag,  and  which  after  the 
election  of  1881  outnumbered  by  forty  votes  any  other  single 
party.  Moreover,  the  government  which  was  now  very  seriously 
alarmed  at  the  influence  of  the  Social  Democrats,  was  anzioiis 
to  avail  itself  of  every  influence  which  might  be  used  against 
them.  In  the  struggle  to  regain  the  adherence  of  the  working 
men  it  seemed  as  though  religion  would  be  the  most  valuable 
ally,  and  it  was  impossible  to  ignore  the  fact  that  the  Roman 
Catholic  priests  had  alone  been  able  to  form  an  oiganization  in 
which  hundreds  of  thousands  of  working  men  had  been  enlisted. 
It  was  therefore  for  every  reason  desirable  to  remedy  a  state  of 
things  by  which  so  many  parishes  were  left  without  incumbents, 
a  condition  the  result  of  whidi  must  be  either  to  diminish  the  hold 
of  Christianity  over  the  people,  or  to  confirm  in  them  the  belief 
that  the  government  was  the  real  enemy  of  Christianity.  It 
was  not  easy  to  execute  this  change  of  front  with  dignity,  and 
impossible  to  do  so  without  forsaking  the  prindples  on  which 
they  had  hitherto  acted.  Ten  years  were  to  pass  before  the  work 
was  completed.  But  the  cause  of  the  conflict  had  been  rather 
in  the  opinions  of  the  Liberals  than  in  the  personal  desire  of 
Bismarck  himself.  The  larger  political  reasons  which  had  brought 
about  the  conflict  were  also  no  longer  valid;  the  fears  to  which 
the  Vatican  decrees  had  given  rise  bad  not  been  fulfilled;  the 
failure  of  the  Carlists  in  Spain  and  of  the  Legitimists  in  France, 
the  consolidation  of  the  new  kingdom  in  Italy,  and  the  alliance 
with  Austria  had  dispelled  the  fear  of  a  Catholic  league.  The 
growth  of  the  Catholic  democracy  in  Germany  was  a,  much  more 
serious  danger,  and  it  proved  to  be  easier  to  come  to  terms  with 
the  pope  than  with  the  parliamentary  Opposition.  It  would 
dearly  be  impossible  to  come  to  any  agreement  on  the  prindples. 
Bismarck  hoped,  indeed,  putting  all  questions  of  prindple  aside, 
to  establish  a  tnodus  vivendi;  but  even  this  was  difficult  to  attain. 
An  opportunity  was  given  by  the  death  of  the  pope  in  1878. 
Leo  Xin.  notified  his  accession  to  the  Prussian  government  in 
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a  courteous  despatcb;  the  interchange  of  fetters  was  followed 
by  a  confident^  discus^n  between  Bismarck  and  Cardinal 
Franchi  at  Kissingen  during  the  siunmer  of  1878.  Hie  hope 
that  this  might  bring  about  some  agreement  was  frustrated  by 
the  sudden  death  of  the  cardinal,  and  his  successor  was  more 
under  the  influence  of  the  Jesuits  and  the  more  extreme  party. 
Bismarck,  however,  was  not  discouraged. 

The  resignation  of  Falk  in  July  1879  was  a  sign  of  the  change 
of  policy;  he  was  succeeded  by  Puttkammer,  who  belonged  to 
the  old-fashioned  Prussian  Conservatives  and  had  no  sympathy 
with  the  Liberal  legislation.  The  way  was  further  prepared 
by  a  lenient  use  of  the  penal  laws.  On  tiie  24th  of  February  1 880 
the  pope,  in  a  letter  to  the  ez-archbishop  of  CfJogne,  said  he  was 
wilHng  to  aUow  clerical  appointments  to  be  notified  if  the  govern- 
ment withdrew  the  obnoxious  laws.  In  1880  a  provisional  Bill 
was  submitted  to  parliament  giving  the  crown  discretionary 
power  not  to  enforce  the  laws.  It  was  opposed  by  the  Liberals 
on  the  ground  that  it  conceded  too  much,  by  the  Clericals  that 
it  granted  too  little,  but,  though  carried  only  in  a  mutilated 
form,  it  enabled  the  priests  who  bad  been  ejected  to  appoint 
substitutes,  and  religious  worship  was  restored  in  nearly  a 
thousand  parishes.  In  the  elections  of  1881  the  Centre  gained 
five  more  seats,  and  in  1883  a  new  law  was  introduced  prolong- 
ing and  extending  that  of  1881.  Meanwhile  a  Prussian  envoy 
had  again  been  appointed  at  the  Vatican;  all  but  three  of  the 
vacant  bishoprics  were  filled  by  agreement  between  the  pope 
and  the  king,  and  the  sequestrated  revenues  were  restored. 
Finally,  in  1886,  a  fresh  law,  besides  other  concessions,  did 
away  with  the  Kultur  Exatnen,  and  exempted  seminaries  from 
state  control.  It  also  aboUshed  the  ecclesiastical  court,  which, 
in  fact,  had  proved  to  be  almost  unworkable,  for  no  priests 
would  appeal  to  it.  By  this,  the  real  Kulturkampf,  the  attempt 
of  the  state  to  control  the  intellect  and  faith  of  the  clergy, 
ceased.  A  further  law  of  1887  permitted  the  return  to  Prussia 
of  those  orders  which  were  occupied  in  charitable  work. 

As  permanent  results  of  the  conflict  there  remain  only  the 
alteration  in  the  Frussuin  constitution  and  the  expul^on  of  the 
Jesuits;  the  Centre  continued  to  demand  the  repeal  of  this, 
and  to  make  it  the  price  of  their  support  of  goveriunent 
measures;  in  1897  the  Bundesrat  permitted  the  return  of  the 
Redemptorists,  an  allied  order.  With  these  exceptions  absolute 
reUgious  peace  resulted;  the  Centre  to  a  great  extent  succeeded 
to  the  position  which  the  National  Liberals  formerly  held; 
in  Bavaria,  in  Baden,  in  Prussia  they  obtained  a  dominant 
position,  and  they  became  a  government  party. 

Meanwhile  Bismarck,  who  was  not  intimidated  by  the  parlia- 
mentary oi^sition,  irritating  and  embarrassing  though  it  was, 
resolutely  proceeded  with  his  task  of  developing  the 
'^j*"'^  material  resources  of  the  empire.  In  order  to  do  so 
JJJJl^^  the  better,  he  undertook,  in  ad<^tion  to  his  other 
offices,  that  of  Prussian  minister  of  commerce.  He 
was  now  able  to  carry  out,  al  least  partially,  his  railway  schemes, 
for  he  could  afford  to  ignore  Liberal  dislike  to  state  railways, 
and  if  he  was  unable  to  make  all  the  lines  imperial,  he  coidd  make 
most  of  them  Prussian.  The  work  was  continued  by  his  suc- 
cessors, and  by  the  year  1896  there  remained  only  about  3000 
kilometres  of  private  railways  in  Prussia;  of  these  none  except 
those  in  East  Prussia  belonged  to  companies  of  any  great  import- 
ance. More'  than  this,  Bismarck  was  able  to  obtain  Prussian 
control  of  the  neighbouring  states;  in  1886  the  Bnmswick 
railways  wwe  acquired  by  tJie  Prussian  government,  and  in  1895 
the  private  lines  in  Thuringia.  The  imperial  railways  in  Alsace- 
Lorraine  are  managed  in  close  connexion  with  tlie  Prussian 
system,  and  in  1895  an  important  step  was  taken  towards  ex- 
tending Prussian  influence  in  the  south.  A  treaty  was  made 
between  Prussia  and  Hesse  by  which  the  two  states  together 
bought  up  the  Hesse-Ludwig  railway  (the  most  important 
private  company  remaining  in  Germany),  and  in  addition  to 
this  agreed  that  they  would  form  a  special  union  for  the  joint 
administration  of  all  the  lines  belonf^ng  to  either  state.  What 
this  means  is  that  the  Hessian  Unes  are  managed  by  the  Pru^ian 
department,  but  Hesse  has  the  right  of  appointing  one  director, 


and  the  expenses  and  pn^ts  are  divided  between  the  t^  stated 
in  [Hoportion  to  their  population.  Thus  a  nudeus  and  precedent 
has  been  fonned  similar  to  that  by  which  the  Zt^lveran  was  begun, 
and  it  was  hoped  that  it  might  be  possible  to  arrange  similar 
agreements  with  other  states,  so  that  in  this  way  a  common 
management  for  all  lines  might  be  established.  There  is,  how- 
ever, strong  opposition,  especially  in  South  Germany,  and  most 
of  the  states  cUng  to  the  separate  management  of  their  own  lines. 
Fearful  that  Prussia  might  obtain  control  over  the  private  lines, 
they  have  imitated  Prussian  policy  and  acquired  all  railways 
for  the  state,  and  much  of  the  old  opposition  to  Prussia  is 
revived  in  defence  of  the  local  railways. 

A  natural  supi^ement  to  the  nationalizaticm  cf  railwayB  was 
the  development  of  water  communication.  This  is  of  great 
importance  in  Germany,  as  all  the  chief  coal-fields  and  cmmmM. 
manufacturing  districts — Silesia,  Saxony,  WestphaHa 
and  Alsace — are  far  removed  from  the  sea.  The  most  important 
works  were  the  canal  from  Dortmund  to  the  mouth  of  the  Ems, 
and  the  Jihde  canal  from  the  Ems  to  the  Elbe,  which  enables 
Westphalian  coal  to  reach  the  sea,  and  so  to  compete  better 
with  English  coal.  In  addition  to  this,  however,  a  large  number 
of  smaller  works  were  imdertaken,  such  as  the  canalization  of 
the  Main  from  Frankfort  to  the  Rhine,  and  a  new  canal  from 
the  Elbe  to  Ltlbec^.  The  great  ship  caiul  from  Edel  to  the  Elbe, 
which  was  begun  in  1887  and  completed  in  1896,  has  perhaps 
even  more  importance  fbr  naval  than  for  commercial  purposes. 
Hie  Rhine,  so  long  the  home  of  romance,  has  become  one  of  the 
great  arteries  of  traffic,  and  lines  of  railways  on  both  sides  have 
caused  small  villages  to  become  large  towns.  The  Prussian 
government  also  plaimed  a  great  scheme  by  which  the  West- 
phalian coal-fields  should  be  directly  connected  with  the  Rhine 
in  one  direction  and  the  Elbe  in  the  other  by  a  canal  which 
would  join  together  Minden,  Hanover  and  Magdeburg,  This 
would  give  uninterrupted  water  communication  from  one  end 
of  the  coimtry  to  the  other,  for  the  Elbe,  Oder  and  Vistula  are 
all  navigable  rivers  connected  by  canals.  This  project,  which 
was  a  natural  continuation  of  Bismarck's  policy,  was,  however, 
rejected  by  the  I^russian  parliament  in  1899.  The  opposition 
came  from  the  Agrarians  and  extreme  Conservatives,  who  feared 
that  it  would  enable  foreign  com  to  compete  on  better  terms 
with  German  com;  they  were  also  jealous  of  the  attention  paid 
by  the  government  to  commercial  enterprise  in  which  they  were 
not  immediately  interested.  The  project  was  again  laid  by  the 
government  before  the  Prussian  Landtag  on  the  14th  of  April 
1901  and  was  again  rejected.  In  1904  it  was  once  more  intro- 
duced in  the  modified  form  of  a  proposal  of  a  canal  from  the 
Rhine  to  Leine  in  Hanover,  with  a  branch  from  Datteln  to  Ham, 
and  also  of  a  canal  from  Berlin  to  Stettin.  This  bill  was  passed 
in  February  1905. 

Equally  important  was  tlw  action  of  the  government  in 
developing  foreign  trade.  The  first  step  was  the  includon  of 
Hamburg  and  Bremen  in  the  Zolherein;  this  was 
necessary  if  Gemum  maritime  enterprise  was  to  become  f^*"** 
a  national  and  not  merely  a  local  concern,  for  the  two  anoM, 
Hansa  cities  practically  controlled  the  whole  foreign 
trade  and  owned  three-quarters  of  the  shipping;  but  so  long 
as  they  were  excluded  for  the  Customs  Union  their  interests 
were  more  cosmopolitan  than  national.  Both  dries,  but  especi- 
ally Hamburg,  were  very  reluctant  to  give  up  their  privileges  and 
the  commercial  independence  which  they  had  enjoyed  almost 
since  thdr  foundarion.  As  a  clause  in  the  constiturion  deter- 
mined that  they  should  remain  outside  the  Customs  Union  until 
they  voluntarily  offered  to  enter  it,  there  was  stmie  difficulty 
in  overcoming  their  opponrion.  Bismarck,  with  characteristic 
energy,  proposed  to  take  steps,  by  altering  the  position  of  the 
imperial  customs  stations,  which  would  practically  destroy  the 
commerce  of  Hamburg,  and  some  of  his  proposals  which  seemed 
contrary  to  the  constitution  aroused  a  very  sharp  resistance  in 
the  Bundesrat.  It  was,  however,  not  necessary  to  go  to  ex- 
tremiries,  for  in  1881  the  senate  of  Hamburg  accepted  an  agree- 
ment which,  after  a  keoi  struggle,  was  ratified  by  the  dtizens. 
By  this  Hamburg  was  to  enter  the  ZcUvertin\  a  part  of  the 
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harbour  was  to  remain  a  free  port,  and  the  empire  contributed  two 
million  pounds  towards  reairanging  and  enlajging  the  harbour. 
A  similar  treaty  was  made  with  Bremen,  the  free  port  of  that 
dty  being  situated  near  the  mouth  of  the  Weser  at  Bremerhaven; 
and  in  1888,  the  necessary  works  having  been  completed,  the 
cities  entered  the  Customs  Union.  They  have  had  no  reason  to 
regret  the  change,  for  no  part  of  the  country  profited  so  much  by 
the  great  prosperity  of  the  following  years,  notwithstanding 
the  temporary  check  caused  by  the  serious  outbreak  of  cholera 
at  Hamburg  in  1892. 

During  the  first  years  of  the  empire  Bismarck  had  occasionally 
been  asked  to  interest  himself  in  colonial  enterprise.  He  had 
refused,  for  he  feared  that  foreign  complications 
mi^t  ensue,  and  that  the  country  might  we^n  itself 
by  dissipation  of  energy.  He  ma  s^isfied  that  the  Germans 
should  profit  by  the  commerdal  liberty  allowed  in  the  British 
colonies.  Many  of  the  Germans  were,  however,  not  contented 
with  this,  and  disputes  regarding  the  rights  of  German  settlers 
in  Fiji  caused  some  change  of  feeling.  The  acquisition  of  German 
colonies  was  really  the  I<^cal  and  almost  iwcessary  sequel  of 
a  protective  policy.  For  that  reason  it  was  always  opposed  by 
the  extreme  Liberal  party. 

The  failure  of  the  great  Hamburg  house  of  Godefroy  in  1879 
threatened  to  ruin  the  growing  German  industries  in  the  South 
Seas,  which  it  had  helped  to  build  up.  BismucL  therefore  con- 
sented to  apply  to  the  Reichstag  for  a  state  guarantee  to  a  onn- 
pany  whidi  would  take  over  its  great  plantations  in  Samoa. 
This  was  refused,  chiefly  owing  to  the  influence  of  the  Liberal 
party.  Bismarck  therefore,  who  took  this  rebuff  much  to  heart, 
said  he  would  have  nothing  more  to  do  with  the  matter,  and 
warned  those  interested  in  colonies  that  they  must  depend  on 
self-help;  he  could  do  nothing  for  them.  By  the  support  of 
some  tA  the  great  financial  firms  they  succeeded  in  forming  a 
company,  which  carried  on  the  business  and  undertook  fresh 
settlements  on  the  islands  to  the  north  of  New  Guinea.  This 
event  led  also  to  the  foundation  of  a  society,  the  Deutscher 
Kohnial  Verein,  under  the  presidency  of  the  prince  of  Hoheniofae- 
Langenburg,  to  educate  public  opinion.  Their  immediate 
object  was  the  acquisition  of  trading  stations.  The  year  1884 
broiight  a  complete  change.  Within  a  few  months  Germany 
acquired  extended  possessions  in  several  parts  botJi  of  Africa  and 
the  South  Seas.  This  was  rendered  possible  owing  to  the  good 
understanding  which  at  that  time  existed  between  Germany 
and  France.  Bismarck  therefore  no  longer  feared,  as  he  formerly 
had,  to  encounter  the  difficulties  with  Great  Britain  which  would 
be  the  natural  result  of  a  policy  of  colonial  expansion. 

His  inversion  to  the  views  of  the  colonial  party  was  gradual, 
as  was  seen  in  his  attitude  to  the  proposed  acquisition  of  German 
AMem.  Stations  in  South- West  Africa.  In  Namaqualand  and 
Damaraland,  British  influence,  nercised  h-om  Cape 
Colony,  had  long  heea  strong,  but  the  Britisb  government  had 
refused  to  annex  the  country  even  when  asked  so  to  do  by  the 
German  missionaries  who  laboured  among  the  natives.  In  1883 
F.  A.  Lilderitz,  a  Bremen  tobacco  merchant,  approached  Bis- 
marck on  the  question  of  establishing  a  trading  station  on  the 
coast  at  Angra  Pequefia.  The  chancellor,  while  not  discouraging 
Lilderitz,  acted  with  perfect  fairness  to  Great  Britain,  and 
throughout  1883  that  country  might  have  acted  had  she  known 
her  mind.  She  did  not,  and  in  the  summer  of  1884  Bismarck 
decided  no  longer  to  await  her  pleasure,  and  the  south-west 
coast  of  Africa  from  the  frontier  of  the  Portuguese  possessions 
to  the  Orange  river,  with  the  exception  of  Walfish  Bay,  was 
taken  tmder  German  protection.  During  the  same  year  Dr 
Nacfatigal  was  deq>atched  to  the  vest  coast,  and  stealing  a 
mardi  on  his  Britisb  and  French  rivals  he  secured  not  only 
Togoland  but  Cameroon  for  the  Germans.  On  the  east  coast 
Bismarck  acted  decisively  without  reference  to  British  interests. 
A  company,  the  Gesellsckaft  fiir  deuische  Kolonization,  was 
foimded  early  in  1884  by  Dr  Carl  Peters,  who  with  two  com- 
panions went  ofi  to  the  east  coast  of  Africa  and  succeeded  in 
November  of  that  year  in  negotiating  treaties  with  various  chiefs 
on  the  mainland  "who  were  alleged  to  be  independent  of  Zan^bar. 


In  this  region  British  on>o^tion  had  to  be  considered,  but  in 
February  1885  a  German  protectorate  over  the  territory  acquired 
by  Peters  was  proclaimed. 

Similar  events  took,  place  in  the  South  Seas.  The  acquisition 
of  Samoa,  where  German  interests  were  most  extensive,  was 
prevented  (for  the  time  being)  by  the  arrangement  made  in 
1879  with  Great  Britain  and  the  United  States.  But  in  1884.  and 
1885  the  German  flag  was  hoisted  on  the  north  of  New 
Guinea  (to  which  the  name  Kaiser  Wilhelmsland  has  p^oc 
been  given),  on  several  j>arts  of  the  New  Britain  Archi- 
pelago (which  afterwards  became  the  Bismarck  Archipelago), 
and  on  die  Caroline  Islands.  The  last  acquisition  was  not  kept. 
The  Spanish  government  claimed  the  islands,  and  Bismarck, 
in  order  to  avoid  a  stnigi^  which  would  have  been  very  disastrous 
to  monarchical  govemmmt  in  Spain,  suggested  that  the  pope 
should  be  asked  to  mediate.  Leo  XIII.  accepted  the  offer, 
which  was  an  agreeable  reminiscence  of  the  days  when  popes 
determined  the  Umits  of  the  Spanish  colonial  empire,  all  the  more 
gratefully  that  it  was  made  by  a  Protestant  power.  He  decided 
in  favour  of  Spain,  Germany  being  granted  certain  rights  in  the 
islands.  The  loss  of  the  islands  was  amply  compensated  for  by 
the  political  advantages  which  Bismarck  gained  by  this  attention 
to  the  pope,  and,  after  all,  not  many  years  d^)8ed  before  th^ 
became  German. 

Bismarck  in  his  colonial  policy  had  repeatedly  explained  that 
he  did  not  propose  to  found  provinces  or  take  over  for  the 
government  the  responsibility  for  thdr  admimstratioii;  he 
intended  to  leave  the  responsilulity  for  their  material  devdop- 
ment  to  the  merchants,  and  even  to  entrust  to  them  the  actual 
government.  He  avowedly  wished  to  imitate  the  older  form  of 
British  colonization  by  means  of  chartered  companies,  which 
had  been  recently  revived  in  the  North  Borneo  Company;  the 
only  responsibility  of  the  imperial  government  was  to  be  their 
protection  from  foreign  aggression.  In  accordance  with  this 
policy,  the  territories  were  not  actually  incorporated  in  the  empire 
(there  would  also  have  been  constitutional  difficulties  in  doing 
that),  and  they  were  officially  known  as  Protectorates  (jSdnt^ 
idfiete)t  a  word  which  thus  acquired  a  new  signification.  In  1885 
two  new  great  companies  were  founded  to  undertake  the  gpvan- 
ment.  Tlie  Ikutsch-Ost-Afrika  Gesdlschaft,  with  a  c^tal  of 
£300,000,  took  over  the  territories  acquired  by  Dr  Peters,  and 
for  Che  South  Seas  the  Neu-Guinea  Gesellsckaft,  founded  by  an 
amalgamation  of  a  number  of  firms  in  1884,  received  a  charter 
in  1S85.  It  was  not,  however,  possible  to  limit  the  imperial 
responsibility  as  Bismarck  intended.  In  East  Africa  the  great 
revolt  of  the  Arabs  in  1888  drove  the  company  out  of  all  their 
possessions,  with  the  exception  of  the  port  of  Dar-es-Salam. 
The  company  was  not  strong  enough  to  defend  itself;  troops 
had  to  be  sent  out  by  the  emperor  under  Captain  Wissmann, 
who  as  imperial  commissioner  took  over  the  government.  This, 
which  was  at  first  a  temporary  arrangement,  was  afterwards 
made  permanent. 

The  New  Guinea  Company  had  less  formidable  enemies  to 
contend  with,  and  with  the  exception  of  a  period  of  three 
years  between  1S89  and  1892,  they  maintained  a  full  responsi- 
bility for  the  administration  of  their  territory  till  the  year  1899, 
when  an  agreement  was  made  and  ratified  in  the  Reichstag, 
by  which  the  possession  and  administration  was  transferred 
to  the  emi»re  in  return  for  a  subsidy  of  £20,000  a  year,  to  be 
continued  for  ten  years.  The  whole  of  the  colonies  have  therefore 
now  come  under  the  direct  administration  of  the  empire.  They 
were  at  first  placed  under  the  direction  of  a  special  d^urtment 
of  the  Fordgn  Office,  and  in  1890  a  council  of  experts  on  colonial 
matters  was  instituted,  while  in  1907  a  separate  office  for  colonial 
affairs  was  created.  In  1887  the  two  chief  societies  for  su[^rting 
the  colonial  movonent  joined  under  the  name  of  the  Deutsche 
Kolonialgesellschaft.  This  society  takes  a  great  part  in  forming 
public  opinion  on  colonial  matters. 

This  new  policy  inevitably  caused  a  rivalry  of  interests  with 
other  countries,  and  especially  with  Great  Britain.  In  every  spot 
at  which  the  Germans  acquired  territory  they  found  themselves 
in  opposition  to  British  interests.   The  settlement  of  Angra 


Digitized  by 


HISTORY] 


GERMANY 


887 


Fequefia  c&used  much  ^-feding  in  Cape  Cdony,  whidi  was, 
however,  scarcely  justified,  for  the  Cape  ministry  was  equally 
a^f„f^^  responsible  with  the  British  government  for  the  dila^ 
and  toriness  which  kd  to  the  loss  of  what  is  now  German 
t^9mt  South- West  Africa.  In  Togoland  and  Cameroon  British 

traders  had  long  been  active,  and  the  proclamation  of 
Britkh  sovereignty  was  impending  when  the  German  flag  was 
hoisted.  The  settlement  in  East  Africa  menaced  the  old-estab- 
lished British  infltwnce  over  Zanzibar,  which  was  all  the  more 
serious  because  of  the  dose  connexioQ  between  Zanribar  and  the 
tukrs  aS  the  Persian  Gulf;  and  Australia  saw  with  much  concern 
the  German  settlement  in  New  Guinea,  especially  as  a  British 
Protectorate  (which  in  the  view  of  Australians  should  have  in- 
cluded the  whole  of  what  Germany  was  allowed  to  take)  had 
previously  been  established  in  the  i^and.  In  Africa  Britain  and 
France  proceeded  to  annex  territory  adjacent  to  the  German 
acquisitions,  and  a  period  followed  during  which  the  boundaries 
of  German,  French  and  British  possessions  were  determined  by 
negotiation.  The  overUirow  of  Jules  Feny  and  the  danger  of 
war  with  France  made  a  good  understanding  with  Great  Britain 
of  more  imp<ntance.  Bismarck,  by  summoning  a  conference 
to  Berlin  (1884-1885)  to  discuss  African  questions,  secured  for 
Germany  a  Eur<q>ean  recognition  which  was  very  grateful  to  the 
colomal  parties;  and  in  1888,  by  leading  his  support  to  the  anti- 
slavery  movement  of  Cardinal  Lavigerie,  he  won  the  support 
of  the  Centre,  who  had  hitherto  opposed  the  colonial  policy. 
Finally  a  general  agreement  for  the  demarcation  of  Africa  was 
made  in  1890  (see  Africa,  §  5).  A  ^milar  agreement  had  been 
made  in  1886  regarding  the  South  Seas.  It  was  made  after 
Bismarck  had  retired  from  office,  and  he,  as  did  the  colonial  party, 
severely  criticized  the  details;  for  the  surrender  of  Zanzibar 
and  Witu  cut  short  the  hopes  which  had  been  formed  ot  building 
up  a  great  German  emigre  controlling  the  i^ule  ot  East  Africa. 
Many  of  the  colonial  jnrty  went  fnrtho:,  and  critidzed  not  only 
the  details,  but  the  principle.  Hiey  were  much  offended  by 
Caprivi's  statement  that  no  greater  injury  could  be  done  to 
Germany  than  to  give  her  the  whole  of  Africa,  and  they  refused 
to  accept  his  contention  that  "  the  period  of  flag-hoisting  was 
over,"  and  that  the  time  had  come  for  consolidating  their 
possessions.  It  must,  however,  be  recognized  that  a  continuation 
of  the  ambitious  policy  of  the  last  few  years  might  easily  have 
involved  Germany  in  dangerous  disputes. 

It  8^^>cared  a  small  compensation  that  Great  Britain  sur- 
rendered to  Germany  the  island  of  Heligoland,  ^riiich  she  had 

taken  from  the  Danes  in  the  Napoleonic  wars.  It 
JJjJJf*'     was  annexed  to  Prussia;  the  natives  bom  b^ore  the 

year  x88o  were  exempted  hom  military  service,  and 
till  the  y^i  1901  no  additional  import  duties  were  to  be  imposed. 
It  has  been  strongly  fortified  and  made  a  naval  stati<m. 

It  was  easy  for  the  Opposition  to  criticize  the  colonial  policy. 
They  could  point  out  that,  with  the  exception  of  parts  of  South- 
pff^r^  West  Africa,  no  territory  had  been  acquired  in  which 
ofOnmmtt  any  large  number  of  German  emigrants  could  live 
*»tomiai      and  rear  families.   They  went  as  a  rule  to  the  United 

States  and  South  America,  or  to  territories  under  the 
British  flag.  As  markets  for  German  products  the  colonies 
remained  M  small  importance;  in  1907  the  wIk^  value  of  the 
trade,  import  and  export,  between  Germany  and  her  colonies 
was  less  than  £3,300,000,  and  the  cost  of  administration,  induding 
the  grant  to  the  shipping  companies,  often  exceeded  the  total 
trade.  Many  mistakes  were  made  in  the  administration,  and  cases 
of  misconduct  by  individual  officials  formed  the  text  for  attacks 
on  the  whole  system.  Generally,  however,  these  criUdsms  were 
premature;  it  was  surely  wise,  while  the  opportunity  was  still 
open,  to  take  care  that  Germany,  in  the  partition  of  the  world 
among  European  races,  should  not  alone  go  entirely  without  a 
share.  The  lack  of  colomal  experience,  and,  often,  the  lack  of 
sympathy  with,  or  understanding  of,  the  negro  and  other  races 
over  whom  they  had  a»umed  a  [»x>tectorate,  were  ccmtributory 
causes  in  the  alow  devdf^nnent  of  Germany's  African  colonies. 
The  unwillingness  of  the  Reichstag  to  sanction  the  expenditure 
of  any  large  sums  on  railways  and  other  public  works  aiao 


hindered  the  expk»tati(Hi  of  the  economic  resources  of  very  large 
areas.  Yet  at  the  close  of  the  first  twenty-five  years'  existence 
of  the  colonial  empire  it  might  be  said  that  the  initial  difficulties 
had  been  overcome,  and  sufficient  knowledge  ^dned  to  ensure 
Germany  a  return  fairly  commensurate  with  the  efforts  she  had 
put  forth.  The  necessity  to  enlist  the  interests  of  the  natives  m 
the  side  of  the  government,  if  any  progress  was  to  be  made  in 
indurtiy  or  trade,  was  a  lesson  slowfy  learned.  Afto-  the  Arab 
opposition  had  been  fzudied  on  the  east  ooaat(rf  Africa,  fi^f^f^f 
there  still  remained  the  native  states  to  be  dealt  with,  wma. 
and  few  tribes  vohmtaxily  submitted  to  Eun^iean 
control.  There  was  a  serious  rising  in  1905-1906,  ffjf^* 
when  thousands  of  lives  were  lost.  In  Togoland  there 
were  disturbances  of  a  comparativdy  minor  diaracter;  in  the 
Cameroon  hinterland  campaigns  were  imdotaken  against  the 
Fulu  and  Bomuese  poinces.  It  was,  however,  in  South- West 
Africa  that  the  Germans  had  thdr  chief  and  most  bitter  ex- 
perience in  coloniaJ  warfare.  Though  "  annexed  "  in  1884  it  was 
not  till  ten  years  latw,  after  protracted  fighting,  that  the  Hotten- 
tots of  Namaqualaiid  recognized  Germany.  After  another  decade 
of  comparative  peace  war  again  broke  out  (1903)  and  spread  from 
the  Hottentots  to  the  Heiero.  The  Anglo-Boer  War  had  then 
but  recently  ended,  and  in  Germany  gener^ly,  and  especially  in 
military  drdes,  it  had  provoked  much  adverse  criticism  on  the 
inabiUty  of  the  British  to  bring  the  contest  to  a  speedier  con- 
clusion. To  their  surprise  the  Germans  now  found  that,  against 
an  inferior  foe  operating  in  a  more  restricted  area,  they  were 
unable  to  do  as  well  as  the  British  army  had  done.  The 
story  of  the  war  is  told  elsewhere  (see  Gekiun  South-West 
Afkica)  ;  it  lasted  well  into  1908  and  the  Germans  were  indebted 
to  the  Cape  Mounted  Police  for  material  help  in  bringing  it  to  an 
end.  As  it  progressed  the  Gennansadc^Mxd  many  of  the  methods 
emi^oyed  by  t^  Briti^  in  their  colonial  wan,  and  they  teamed 
to  appredate  man  accurately  the  immensity  of  the  task  wUch 
Lord  Kitchener  aconnpUshed  in  overcoming  the  guerrilla  war^ 
fare  in  the  Boca*  republics. 

It  was  obviously  little  use  acquiring  colonies  and  creating  manu-^ 
factures  if  German  foreign  trade  was  to  be  in  the  hands  of  other 
nations.  As  eu-ly  as  i88z  the  government  had  pub- 
lished a  proposal  for  a  subvention  to  German  shipping;  SlSSntai 
it  was  criticized  with  peculiar  energy  by  Bamberger  poo^. 
and  the  Free  Traders;  a  BUI  introduced  in  18S4  was 
abandoned,  but  in  1885  Bismarck  succeeded  in  canying  a  vote 
by  which,  for  fifteen  years,  four  million  maib  could  annually 
be  devoted  to  hdping  a  line  of  mail  steamers  to  the  Pacific  and 
Australia  and  a  brandi  line  In  the  Meditonnean.  An  agree- 
ment was  made  with  the  Norddeutscbe  Uoyd,  <me  clause  of 
which  was  that  all  the  new  steamers  were  to  be  bi^t  in  Germany; 
in  1890  a  further  vote  was  passed  for  a  line  to  Delagoa  Bay  and 
Zanzibar.  This  far  from  exhausts  the  external  activity  of  the 
nation  and  the  government:  the  establishment  of  studentships 
for  the  study  of  oriental  languages  enabled  Germans  to  make 
their  way  in  the  Turkish  and  Persian  empires,  and  to  open  up 
a  fresh  market  for  German  goods;  by  the  great  excavations  at 
Pergamum  and  Olympia  Germany  entered  with  great  distinction 
on  a  fidd  in  which  the  way  had  been  shown  by  Fnuux  and  Great 
Britain.  Hie  prioress  of  technical  studies  and  ii^astrial  enters 
prise  enabled  Germany  to  take  a  leading  place  in  railway  and 
shipbuilding,  in  the  manufacture  of  military  weapons,  in  chnnical 
experiments,  and  in  electrical  work. 

It  was  a  part  of  the  new  policy  not  only  to  combat  Sodal 
Democracy  by  repression,  but  to  win  the  confidence  of  the 
working  men  by  extending  to  them  the  direct  protection 
of  the  state.  Recent  legislation,  culminating  in  the  ^^^^ 
Gewerheordnung  of  1869,  had,  in  accordance  With  the 
principles  of  the  Liberal  Economists,  or,  as  the  Germans  called 
it,  ^  Manchester  School,  instituted  freedom  from  state  control 
in  the  relations  between  employers  and  workmen.  The  old  gilds 
had  been  destroyed,  compulsory  apiwenttceship  had  ceased; 
little  protection,  however,  was  given  to  the  woridng  men,  and 
the  restrictions  on  the  employment  of  women  and  children  were 
tA  little  use,  as  there  was  no  effident  sjrstem  of  factory  inspection. 
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It  was  difficult  for  the  men  by  their  own  exertions  to  improve 
their  condition,  for  the  masters  had  fuU  liberty  of  association, 
which  the  law  refused  to  the  workmen.  Even  before  1870  a 
protest  was  raised  against  this  system  among  the  Roman  Catholics, 
who  were  chiefly  concerned  for  the  preservation  of  family  life, 
which  was  threatened  fay  the  growth  of  the  factory  system  and 
also  the  teaching  ot  the  Social  Democrats.  Baron  von 
Kettder,  arcfabifJu^  of  Mainj^  had  maintained  that  it  was  the 
duty  of  the  state  to  secure  working  men  work  and  provision 
during  sickness  and  old  age.  The  general  interest  of  the  Church 
in  the  social  question  was  recognized  by  a  congress  of  the  bishops 
at  Fulda.  Ketteler's  work  was  continued  by  Canon  Moufang, 
and  Catholics  brought  forward  motions  in  the  Reichstag  demand- 
ing new  factory  I^;islation.  The  peculiar  importance 
of  the  Catholic  movement  is  that  it  alone  was  able  to 
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some  extent  to  meet  the  Socialists  on  their  own  groimd. 
The  Cathdics  formed  societies  which  were  joined  by  large 
numbers  of  workmen.  Originated  by  Father  Kolping  on  the 
Rhine,  they  soon  spread  over  the  whole  of  Catholk  Germany. 
Herr  von  Schorlemer-Ast,  a  CfUhdUc  landed  pn^nietor  from 
Westphalia,  formed  similar  associations  among  the  peasants. 
Tlie  result  of  this  has  been  that  the  Social  Democrats  have  foiled 
to  conquer  the  Catholic  as  they  have  the  Protestant  districts. 
A  similar  movement  began  among  the  Protestants  after  the 
commercial  crisis  of  XS73,  which  forms  an  ^ch  in  German 
thought,  since  it  was  from  that  year  that  men  first  began  to 
question  the  economic  doctrines  of  Liberalism,  and  drew  attention 
to  the  demoralization  which  seemed  to  arise  from  the  freedom 
of  speculation  and  the  influence  of  the  stock  exchange — a  move- 
ment which  in  later  years  led  to  some  remarkable  attempts  to 
remedy  the  evil  by  l^pslation.  A  minister,  Rudolph  Todt, 
and  Rudolph  M^er  criticized  the  moral  and  economic  doctrines 
of  Liberalism;  his  writings  led  to  the  foundatitm  of  the  C/msUich- 
SossiaU-A  rbeUerverein,  which  for  a  few  years  attained  considerable 
notoriety  under  the  leadership  of  Adolph  Stacker.  The  Pro- 
testant movement  has  not  succeeded  in  attaining  the  same 
position  as  has  the  Catholic  among  the  working  men;  but  it 
received  ronsiderable  support  among  the  influential  classes 
at  court,  and  part  of  the  programme  was  adopted  by  the  Con- 
servative party,  which  in  1876  demanded  restriction  <A  industrial 
liberty  and  legislation  which  would  prevent  the  ruin  of  the 
independent  artizans. 

In  a  country  where  learned  opinion  has  so  much  influence 
on  public  afiairs  it  was  of  especial  importance  that  several  of 
the  younger  teachm  separated  themselves  from  the  dominant 
Manchester  School  and  asserted  the  duty  of  the  state  actively 
to  promote  the  well-being  of  the  working  classes.  At  a  congress 
held  in  Erfurt  in  1873,  Schmoller,  Wagner,  Brentano  and  others 
founded  the  Verein  ftir  Soziai-PoUiik,  which  by  its  publications 
has  had  much  influence  on  German  thought. 

The  peculiar  social  conditions  brought  it  about  that  in  many 
cases  the  Christian  Social  movement  took  the  form  of  Anti- 
SexoiUsm  {q.v.).  Nearly  all  the  bankers  and  stock- 
brokers in  Germany  were  Jews.  Many  of  the  teaders 
of  the  Liberal  parties,  e.g.  Bamberger  and  Lasker, 
were  of  Jewish  origin;  the  doctrines  of  Liberalism  were  Supported 
by  papers  owned  and  edited  by  Jews;  hence  the  wish  to  restore 
more  fully  the  avowedly  Christian  character  of  the  st^,  coindd- 
ing  with  the  attack  on  the  influence  of  finance,  which  owed  so 
much  to  the  Liberal  economic  doctrines,  easily  degenerated  into 
attacks  on  the  Jews.  The  leader  in  this  was  Stacker.  During 
the  years  1879  to  1881  the  anti-Semite  agitation  gained  consider^ 
able  importance  in  Berlin,  Breslau  and  other  Prussian  cities, 
and  it  culminated  in  the  elections  of  that  year,  leading  in  some 
cases  to  riots  and  acts  of  violence. 

So  long  as  the  government  was  under  the  influence  of  the 
National  Liberals,  it  was  indifferent  if  not  hostile  to  these  move- 
ments. The  Feasants'  Union  had  actually  been  forbidden  by 
the  police;  Bismarck  himself  was  violently  attacked  for  his 
reputed  connexion  with  a  great  Jewish  firm  of  bankets.  He  had, 
however,  kept  himself  informed  regarding  these  movements, 
chiefly  by  means  of  Hermann  Wagener,  an  old  editor  of  the 
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KreuMzeitmg,  and.  in  the  year  1878  he  felt  himself  free  to  return 
in  this  matter  to  his  older  opinions.  The  new  policy  suggested 
in  that  year  was  definitely  announced  at  the  opwing  of  the 
session  in  the  spring.of  x88i,  aad  at  the  meeting  of  the  new 
Reichstag  in  November  x88x.  It  was  plained  in  a  q>eech  from 
the  throne,  which,  as  the  empen»  could  not  be  present,  became 
an  imperial  message.  Tliis  is  generally  qxiken  of  as  the  begiiming 
of  a  Dew  era.  The  help  of  the  R^chstag  was  asked  for  "  healing 
social  evils  1^  means  of  legislation  .  .  .  based  on  the  moral 
foundation  of  Christianity."  Compulsory  insurance,  the  creation 
of  corporate  unions  among  working  men  under  the  protection 
of  the  state,  and  the  introduction  of  indirect  taxes,  were  the  chief 
elements  in  the  reform. 

The  condition  of  parties  was  such  that  Bismarck  could  not 
hope  to  win  a  majority  for  his  schemes,  especially  as  he  could 
not  obtain  the  monopoly  on  tobacco  on  which  he  depended  to 
cover  the  expense.  The  first  reform  was  the  restoraUon  ci  the 
gilds,  to  which  the  Conservatives  attached  great  importance. 
Since  ;869  they  continued  to  edst  only  as  voluntary  asaxiations 
with  no  public  duties;  many  had  been  dissolved,  and  this  is 
said  to  have  broui^t  about  bad  results  in  the  management  of 
lodging-houses,  the  condition  ot  ai^>renti<»s,  support  during 
illness,  and  the  maintenance  of  labour  bureaus.  It  was  supposed 
that,  if  th^  could  be  restored,  the  corporate  spirit  would 
prevent  the  working  men  from  falling  under  the  influence  of  the 
Socialists.  The  law  of  1881,  while  it  left  membership  voluntary, 
gave  to  them  many  duties  of  a  semi-public  nature,  especially 
that  of  arbitration  between  masters  and  men.  These  were  ex- 
tended by  a  further  law  in  1S84. 

The  really  important  element  was  the  scheme  for  a  great 
imperial  system  by  which  all  working  men  and  women  should 
be  provided  for  in  case  <^  sickness,  accident  or  old  age. 
Bismarck  hoped  by  this  to  relieve  tiie  parishes  of  the  ComptO- 
burden  of  the  poor-rate,  which  would  be  transferred 
to  the  empire;  at  the  same  time  the  power  oi  the 
government  would  be  greatly  extended.  The  first  proposal  in 
March  1881  was  for  compulsory  insurance  against  accidents. 
Every  one  employed  on  railways,  mines  and  factories  was  to 
be  insured  in  an  imperial  office;  the  premium  was  to  be  divided 
equally  between  masters,  workmen  and  the  state.  It  was  Intterly 
opposed  by  the  Liberals,  especially  by  Bamberger;  all  essential 
features  were  altered  by  the  Reichstag,  and  it  was  withdrawn 
by  the  govmunent  after  it  had  passed  the  third  reading. 

In  1883  a  &edi  sdieme  was  laid  before  ]Lhe  newly  elected 
Reichstag  dealing  with  insurance  against  uHadent  and  against 
«ckness.  The  two  parts  were  separated  by  the  Reichstag;  the 
second,  which  was  the  necessary  prelude  to  the  other,  was  passed 
in  1883.  The  law  was  based  on  an  old  Prussian  principle; 
insiirance  was  made  compulsory,  but  the  state,  instead  of  doing 
the  work  itself,  recognized  the  exisdng  friendly  and  other 
societies;  they  were  still  to  enjoy  their  coiporate  existence  and 
sepamte  administration,  but  they  were  placed  under  state  con- 
trol, and  for  this  pxupose  an  imperial  insurance  department 
was  created  in  the  office  of  the  secretary  of  state  for  the  interiw. 
Uniform  regulations  were  to  be  followed  in  all  trades  and  districts ; 
one-third  of  the  premium  was  paid  by  the  employer,  two-thirds 
by  the  workmen. 

The  Accident  Law  of  1883  was  rejected,  for  it  still  induded 
the  state  contribution  to  which  the  Reichstag  would  not  assent, 
and  also  contributions  from  the  workmen.  A  new  law,  drafted 
according  to  their  wishes,  was  passed  in  1884.  It  af^hed  only 
to  those  occupations,  mines  and  factories,  in  which  the  use  of 
machinery  was  common;  it  threw  the  whole  burden  of  com- 
pensation on  to  the  masters;  but,  on  the  other  hand,  for  the 
first  thirteen  weeks  after  an  accident  the  injured  workman 
received  compensation  from  the  sick  fund,  so  that  the  cost  only 
fell  on  the  masters  in  the  more  serious  ciaea.  The  masters  were 
compelled  to  insure  themselves  against  the  payments  for  which 
they  mif^t  become  liable,  and  for  this  purpose  had  to  form  trades 
associations,  self-governing  societies,  which  in  each  district 
included  all  the  masters  for  each  particular  trade.  Tlie  applica- 
tion of  this  law  was  subsequently  extended  to  atha:  trades. 
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It  was  not  till  1889  that  the  greatest  innovation,  that  of  Insurance 
against  old  age,  was  carried.  The  obligation  to  insure  rested 
on  all  who  were  in  receipt  of  wages  of  not  more  than  two  pounds 
a  week.  Half  the  premium,  according  to  the  wages  received,  was 
paid  by  the  master.  The  pension  began  at  the  age  of  seventy, 
the  amount  varying  by  very  complicated  rules,  but  the  state 
paid  a  fixed  sum  of  two  pounds  ten  shillings  annually  in  addition 
to  the  pension.  These  measures  worked  weU.  They  were  re- 
garded with  satisfaction  by  masters  and  men  alike.  Alterations 
have  been  made  in  detul,  and  further  alterations  demanded, 
but  the  laws  have  established  themselves  in  practice.  The  large 
amount  of  self-administration  has  prevented  an  undue  increase 
of  bureaucratic  power.  The  co-operation  of  masters  and  men 
in  the  administration  of  the  societies  has  a  good  effect  on  the 
relations  of  the  classes. 

Except  in  the  matter  of  insurance,  the  total  result,  however, 
for  the  moment  was  small.  The  demands  repeatedly  made 
by  the  Centre  and  the  Conservatives  for  efiective  factory  legis- 
lation and  prohibition  of  Sunday  labour  were  not  succesrfuL 
Bismarck  did  not  wish  to  lay  heavier  burdens  on  the  o^pitalists, 
and  it  was  not  till  a  later  period  that  they  were  carried  out. 

-During  all  this  period  Bismarck's  authority  was  so  great, 
that  in  the  conduct  of  foreign  affairs  he  was  freed  from  the 
Pon^  critidsm  and  opposition  which  so  often  hampered 
aiMnt  him  in  his  intemaJ  policy,and  he  was  able  to  establish 
^^^^^^^  that  system  of  alliances  on  which  for  so  many  years 
the  political  system  of  Europe  depended.  The  close 
union  of  the  three  empires  which  had  existed  »nce  the  meeting 
of  the  emperors  in  1872  did  not  survive  the  outbreak  of  dis- 
turbances in  the  East.  Bismarck  had  maintained  an  attitude  of 
neutrality,  but  after  the  congress  of  Berlin  he  found  himself 


placed  between  the  alternatives  oi  frioidship  with  Austria  or 
Russia.  Movements  of  Rus^n  troops  on  the  western  frontier 
threatened  Austria,  and  the  tsar,  in  a  letter  to  the  German 

emperor,  stated  that  peace  could  only  be  maintained  if  Germany 
gave  her  support  to  Russia.  Bismarck,  now  that  the  choice 
was  forced  upon  him,  determined  in  favour  of  Austria,  and  during 
a  visit  to  Vienna  in  October,  arranged  with  Count  Andrfissy  an 
alliance  by  which  in  the  event  of  either  being  attacked  by  Russia 
the  other  was  to  assist;  if  either  was  attacked  by  any  power 
other  than  Russia,  the  other  was  to  preserve  benevolent  neutrality 
unless  the  attacking  power  was  helped  by  Russia.  The  effect  of 
this  was  to  protect  Austria  from  attack  by  Russia,  and  Germany 
from  the  danger  of  a  combined  attack  by  France  and  Russia. 
Bismarck  with  some  difficulty  procured  the  consent  of  the 
emperor,  who  by  arranging  a  meeting  with  the  tsar  had  attempted 
to  preserve  the  old  friendship.  From  that  time  the  alliance  with 
Austria  has  continued.  In  1883  it  was  joined  by  Italy,  and  was 
renewed  in  1S87,  and  in  1891  for  six  years,  and  if  not  then 
denounced,  for  twelve. 

In  1882,  after  the  retirement  of  Gorchakov,  the  relations 
with  Russia  again  improved.  In  18S4  there  was  a  meeting  of 
the  three  emperors,  and  at  the  same  time  Bismarck  came  to  a 
dose  understanding  with  France  on  colonial  questions.  The 
period  of  qmet  did  not  last  long.  The  disaster  in  Tongking 
brou^t  about  a  change  of  ministry  in  France,  and  Bulgarian 
affairs  agun  alienated  Austria  and  Rus^.  Bismarck  vnth  great 
skill  used  the  growing  foreign  complications  as  a  means  of  freeing 
himself  from  parliamentary  diffioilties  at  the  same  time  that 
he  secured  the  position  of  Germany  in  Europe. 

To  meet  the  increase  in  the  French  army,  and  the  open 
menaces  in  which  the  Russian  press  indulged,  a  further  increase 
^  in  the  German  army  seemed  desirable.  The  Septennate 
e/#M7.'  would  expire  in  1888.  In  the  autumn  of  1886  a  pro- 
posal was  laid  before  the  Reichstag  to  increase  the  peace 
establishment  for  the  next  seven  years  to  468,409  men.  The 
Reichstag  would  not  assent  to  this,  but  the  (opposition  parties 
offered  to  vote  the  required  increase  for  three  years.  Bismarck 
refused  to  accept  this  compromise,  and  the  Reichstag  was  dis- 
solved. TTnder  his  influence  the  Conservatives  and  National 
liberals  formed  a  coalition  or  Cartd  by  which  each  agreed  to 
support  the  candidates  of  the  other.    The  elections  caused 
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greater  excitement  than  any  which  had  t^en  place  siact  187a 
The  numbers  who  went  to  the  poll  were  much  larger,  and  all  the 
oi^HMition  parties,  except  the  CathoUcs,  including  even  the 
Socialists,  suffered  severe  loss.  Bismarck,  in  order  to  win  the 
support  of  the  Centre,  i^pealed  directly  to  the  pope,  but  Wind- 
thorst  took  the  raponsibility  of  reusing  to  obey  the  pope's 
request  on  a  mattn  purely  political.  Tlie  National  Liberals 
again  became  a  government  party,  but  their  position  was  much 
changed.  They  were  no  longer,  as  in  the  old  days,  the  leading 
factor.  They  had  to  take  tiie  second  place.  They  were  sub- 
ordinate to  the  Conservatives.  They  could  no  longer  impose  their 
will  upon  the  government.  In  the  new  parliament  the  govern- 
ment proposals  were  accepted  by  a  majority  of  225  to  48  (seven 
members  of  the  Centre  voted  for  it,the  others  abstained).  The  op- 
position conmted  chiefly  of  Socialists  and  Radicals  {FrHsinnigen) . 

The  fall  of  Boulanger  removed  the  immediate  danger  izoim 
France,  but  for  the  rest  of  the  year  the  relations  with  Russia 
caused  serious  apprehensions.  Anti-German  articles 
appeared  in  Russian  newspapers.  The  growth  of  the 
Nationalist  party  in  Rusua  led  to  measures  injurious 
to  German  trade  and  German  settlor  in  Russia. 
German  vessels  were  forbidden  to  trade  on  the  Niemen.  The 
increase  of  the  duties  on  iron  injured  German  trade.  Stringent 
measures  were  taken  to  stamp  out  German  nationality  in  the 
Baltic  provinces,  similar  to  those  used  by  the  Germans  against 
the  Poles.  Foreigners  were  forbidden  to  hxAA  land  in  Russia. 
The  German  government  retaliated  by  a  decree  of  the  Reichs- 
bank  refusing  to  deal  with  Russian  paper.  Large  accumulations 
of  troops  on  the  western  frontier  excited  alarm  in  Germany  and 
Austria.  During  a  short  visit  paid  by  the  emperor  of  Russia  to 
Berlin  in  November  Bismarck  discovered  that  forged  despatches 
misrepresenting  the  polity  of  Gennany  in  the  Eutem  Question 
had  been  a)mmumcated  to  him.  This  did  not  seem  to  remove 
all  danger,  and  in  February  1S88  the  government  introduced 
an  amendment  to  the  imp^ial  Military  Law  extending  the 
obligation  for  service  from  twelve  to  eighteen  years.  In  this 
way  it  was  possible  to  increase  the  war  establishment,  excluding 
the  Landsturm,  by  about  half  a  million  men  without  adding  to 
the  burden  in  time  of  peace.  Another  law  authorized  a  loan 
of  £14,000,000  for  military  equipment.  At  the  same  time 
the  text  of  the  Triple  Alliance  was  published.  The  two  laws 
were  adopted  without  opposition.  Unda  the  effect  of  one  of 
Bismarck's  speeches,  the  Military  Bill  was  unanimously  passed 
almost  without  debate. 

It  was  probably  at  the  meeting  of  1884  that  a  secret  treaty, 
the  existence  of  which  was  not  known  for  many  years,  was 
arranged  between  Germany  and  Russia.  The  full  text  Smxwt 
has  never  been  published,  and  the  exact  date  is  un-  irmmtr 
certain.  Either  state  pledged  itself  to  observe  bene-  ^*|^^^ 
volent  neutrality  in  case  the  other  were  attacked 
by  a  third  power.  Apparently  the  case  of  an  attack  by  France 
on  Germany,  or  by  Austria  on  Russia,  was  expressly  mentioned. 
The  treaty  lapsed  in  1S90,  and  owing  to  Bismarck's  dismissal 
was  not  renewed.  Caprivi  refused  to  renew  it  because  it  was 
doubtful  whether  by  increasing  the  number  of  treaties  the  value 
of  them  was  not  diminished.  Under  this  S3rstem  it  was  to  be 
apprehended  that  if  war  broke  out  between  Austria  and  Russia, 
Austria  would  claim  the  support  of  Germany  under  the  Triple 
Alliance,  Russia  neutrality  under  this  reaty.  The  decision  of 
Germany  would  theoretically  have  to  depend  on  the  question 
which  party  was  the  a^^ressor — a  question  which  notoriously 
is  hardly  ever  capable  of  an  answer.  (For  this  treaty  see  the 
debate  in  the  Reichstag  of  the  i6th  of  November  1896;  the 
Hamburger  Nacbrichten  of  34th  October  in  the  same  year; 
and  Schulthess,  Europaisckes  Geschichtskakndar,  1896.) 

The  emperor  William  died  on  the  9th  of  March  1888.  He  was 
succeeded  by  his  son,  who  took  the  titie  of  Frederick  III.  In 
Italy  the  older  title  of  king  of  Piedmont  has  been  „  _  , 
abs^bed  in  the  newer  kingdom  of  Italy;  this  is  not  g^^Z^ 
the  case  in  Germany,  where  the  title  German  emperor  jii. 
is  merely  attached  to  and  not  substituted  for  that  of 
kii^  of  Prussia.  The  events  of  tlus  short  relgir^which  lasted 
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only  ninety-nine  days,  have  chiefly  a  personal  interest,  and  are 
narrated  under  th.t  articles  Fkeoektck  HI.  and  Bismarck. 
The  illness  and  death  of  the  emperor,  however,  destroyed  the 
last  hope  of  the  Liberals  that  they  might  at  length  succeed  to 
power.  For  a  generation  they  had  waited  for  his  accession, 
and  bitter  was  their  disappointment,  for  it  was  known  that  his 
son  was  more  inclined  to  follow  the  principles  of  Bismarck  than 
those  of  his  own  father.  The  emperor,  crippled  and  dying  though 
he  was,  showed  dearly  how  great  a  change  he  would,  had  he 
lived,  have  introduced  in  the  spirit  of  the  government.  One  of 
his  first  acts  was  severdy  to  reprimand  Futtkammer  for  misusing 
government  influence  at  elections.  The  minister  sent  in  his 
reagnation,  which  was  accepted,  and  this  practice,  which  had 
been  delibnately  revived  during  the  last  ten  years,  was  thereby 
publicly  disavowed.  Bismarck's  own  position  would  naturally 
have  been  seriously  affected  by  the  fall  of  a  colleague  with  whom 
he  was  closely  connected,  and  another  point  of  internal  policy 
showed  also  how  numerous  were  the  differences  between  the 
chancellor  and  the  emperor.  Laws  had  been  passed  prolonging 
the  period  of  both  the  Prussian  and  Imperial  parliaments  from 
three  to  five  years;  when  they  were  laid  before  the  emperor 
for  his  signature  he  said  that  he  must  consider  them.  Bismarck 
then  pointed  out  that  the  constitution  of  the  empire  did  not 
authorize  the  empezor  to  withhold  his  assent  from  a  law  which 
had  passed  both  the  Rachstag  and  the  Bundesrat;  he  could 
as  king  of  Prussia  oppose  it  by  his  representatives  in  the  federal 
council,  but  when  it  had  been  accepted  there,  it  was  his  duty  as 
emperor  to  put  the  law  into  execution.  The  emperor  accepted 
this  eiposition  of  the  constitution,  and  after  some  delay  eventu- 
ally gave  his  consent  also  to  the  Prussian  law,  which  he  was 
qualified  to  reject. 

He  was  succeeded  by  his  eldest  son,  William  ZI.  iq.v.).  The 
first  year  of  the  new  reign  was  uneventful.  In  his  public  speeches 
the  emperor  repeatedly  expressed  his  reverence  for 
the  memory  of  his  grandfather,  and  his  determination 
to  continue  his  policy;  but  he  also  repudiated  the 
atten^t  of  the  extreme  Conservatives  to  identify  him  with  their 
party.  He  spent  much  time  on  joiumeys,  visiting  the  chief  courts 
of  Eunqw,  and  he  seemed  to  desire  to  preserve  dose  friendship 
with  other  nations,  especially  with  Russia  and  Great  Britain. 
Changes  were  made  in  the  Ugher  posts  of  the  army  and  dvil 
service,  and  Moltke  resigned  the  office  of  chief  of  the  staff, 
which  for  thirty  years  he  had  held  with  such  great  distinction. 

The  beginning  of  the  year  1890  brought  a  dedsive  event. 
The  period  of  the  Rdchstag  elected  in  1S87  expired,  and  the  new 
p-.  elections,  the  first  for  a  quinquennial  period,  would  take 
ag„gg^  place.  The  chief  matter  for  dedsion  was  the  fate  of 
the  Socialist  law;  this  expired  on  the  30th  of  September 
1890.  Hie  government  at  the  end  of  1889  introduced  a  new  law, 
which  was  altered  in  some  minor  matters,  and  which  was  to  be 
permanent.  The\  Conservatives  were  prepared  to  vote  for  it; 
the  Radicals  and  Centre  opposed  it;  the  dedsion  rested  with  the 
National  Liberals,  and  they  were  willing  to  accept  it  on  condition 
that  the  dause  was  omitted  which  allowed  the  state  governments 
to  exdude  individuals  from  districts  in  which  the  state  of  siege 
had  been  proclaimed.  The  final  division  took  place  on  the  25th 
of  February  1890.  An  amendment  had  been  carried  omitting 
this  clause,  and  the  National  Liberals  therefore  voted  for  the 
bill  in  its  amended  form.  The  Conservatives  were  ready  to 
vote  as  the  government  wished;  if  Bismarck  was  content  with 
the  amended  bill,  they  would  vote  for  it,  and  it  would  be  carried ; 
no  instructions  were  sent  to  the  party;  they  therefore  voted 
against  the  Inll,  and  it  was  lost.  The  House  was  immediately 
dissolved.  It  was  to  have  been  expected  that,  as  in  1878,  the 
government  would  appeal  to  the  country  to  return  a  Conservative 
majority  willing  to  vote  for  a  strong  law  against  the  Socialists. 
Instead  of  this,  the  emperor,  who  was  much  interested  in  social 
reform,  published  two  proclamations.  In  one  addressed  to  the 
chancellor  he  declared  his  intention,  as  emperor,  of  bettering  the 
lot  of  the  working  classes;  for  this  purpose  he  proposed  to  call 
an  international  congress  to  consider  the  pos^bility  of  meeting 
the  requirements  and  wishes  of  the  working  men;  in  the  other. 


which  be  issued  as  king  of  Prussia,  he  declared  that  the  regulation 
of  the  time  and  conditions  of  labour  was  the  duty  of  the  state, 
and  the  council  of  state  was  to  be  summoned  to  discuss  this 
and  kindred  questions.  Bismarck,  who  was  less  hopeful  than 
the  emperor,  and  did  not  approve  of  this  pohcy,  was  thereby 
prevented  from  influencing  the  elections  as  he  woidd  have  wished 
to  do;  the  coalition  parties,  in  consequence,  suifiered  severe  loss; 
Socialists,  Centre  and  Radicals  gained  numerous  seats.  A  few 
days  after  the  dection  Bismarck  was  dismissed  from  office.  The 
difference  of  opinion  between  him  and  the  emperor  was  not 
confined  to  social  reform;  beyond  this  was  the  more  serious 
question  as  to  whether  the  chancellor  or  the  en^Kror  was  to 
direct  the  course  of  the  government.  The  emperor,  who,  as 
Bismarck  said,  intended  to  be  his  own  chancellor,  required 
Bismarck  to  draw  up  a  decree  reversing  a  cabinet  order  of 
Frederick  William  IV.,  which  gave  the  Prussian  minister- 
president  the  right  of  bdng  the  sole  means  of  communication 
between  the  other  ministers  and  the  king.  This  Bismarck  refused 
to  do,  and  he  was  therefore  ordered  to  send  in  his  resignation. 

Among  those  more  immediatdy  connected  with  the  govern- 
ment his  fall  was  accompanied  by  a  feeling  of  relief  whidi  was 
not  confined  to  the  Opposition,  for  the  burden  of  bis  ckmrneth 
rule  had  pressed  heavily  upon  aU.  There  was,  however,  lonJMpo' 
no  change  in  the  prindples  of  govonment  or  avowed  c^»^  m 
change  in  poli^;  some  uncertainty  of  direction  and  ^f*"*' 
sudden  osdUations  of  policy  showed  the  presence  of  a  less  ex- 
perienced hand.  Bismarck's  successor,  General  von  Caprivi, 
held  a  similar  combination  of  offices,  but  the  chief  control  passed 
now  into  the  hands  of  the  emperor  himself.  He  aspired  by  his 
own  will  to  direct  the  policy  of  the  state;  he  put  aside  the  reserve 
which  in  modern  times  is  generally  observed  even  by  absolute 
rulers,  and  by  his  public  speeches  and  personal  influence  took 
a  part  in  poUtical  controversy.  He  made  very  evident  the 
monarchical  character  of  the  Prussian  state,  and  gave  to  the  office 
of  emperor  a  prominence  greater  than  it  had  hitherto  had. 

One  result  of  this  was  that  it  became  increasingly  difficult  in 
political  discussions  to  avoid  criticizing  the  words  and  actions  of 
the  emperor.  Prosecutions  for  lise-majestS  became  commoner 
than  they  were  in  former  reigns,  and  the  difficulty  was  much  felt 
in  the  conduct  of  parliamentary  debate.  The  nUe  adopted  was 
that  discussion  was  permitted  on  those  speeches  of  the  emperor 
which  were  offidally  published  in  the  Reichsanzeiger.  It  was, 
indeed,  not  easy  to  combine  that  respect  and  reverence  which 
the  emperor  required  should  be  paid  to  him,  with  that  open 
criticism  of  his  words  which  seemed  necessary  (even  for  self- 
defence)  when  the  monarch  condescended  to  became  the  censor 
of  the  opinions  and  actions  of  large  parties  and  classes  among  his 
subjects.  The  attempts  to  combine  personal  government  with 
representative  institutions  was  one  of  much  interest;  it  was  more 
successful  than  might  have  been  antidpated,  owing  to  the  dis- 
organization of  political  parties  and  the  absence  of  great  political 
leiuiers;  in  Germany,  as  elsewhere,  the  parliaments  had  not 
succeeded  in  maintaining  public  interest,  and  it  is  worth  noting 
that  even  the  attendance  of  members  was  very  irregular.  There 
was  below  the  surface  much  discontent  and  subdued  criticism 
of  the  exaggeration  of  the  monarchical  power,  which  the  Germans 
called  Byssantinismus;  but  after  all  the  nation  seemed  to  wdcome 
the  government  of  the  emperor,  as  it  did  that  of  Bismarck.  The 
uneasiness  which  was  caused  at  first  by  the  unwonted  vigour  of 
his  utterances  subsidedj  as  it  became  apparent  how  strong  was 
his  influence  for  peace,  and  with  how  many-sided  an  activity  he 
supported  and  encouraged  every  side  of  national  life.  Another 
result  of  the  personal  government  by  the  emperor  was  that  it 
was  impossible,  in  dealing  with  recent  history,  to  determine  bow 
far  the  ministers  of  state  were  really  responsible  for  the  measures 
which  they  defended,  and  how  far  they  were  the  instruments 
and  mouthpieces  of  the  poHcy  of  the  emperor. 

The  first  efforts  of  the  "  New  course,"  as  the  new  administra- 
tion was  termed,  showed  some  attempt  to  reconcile  to  the  govern- 
ment those  parties  and  persons  whom  Bismarck  had  kept  in 
opposition.  The  continuation  of  sodal  reform  was  to  win  over 
the  allegiance  of  the  working  men  to  the  person  of  the  emperor: 
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an  attmpt  was  made  to  reconcile  the  Gudphs,  and  even  the 
Poles  were  taken  into  foinmr;  ^f^ndthorst  was  treated  with 
marked  distinction.  Hie  Radicak  alone,  owing  to  their  iU-timed 
criticism  on  the  private  relations  of  the  imperial  family,  and  their 
continued  opposition  to  the  army,  were  excluded.  The  attempt, 
however,  to  unite  and  please  all  parties  failed,  as  did  the  similar 
attempt  in  foreign  policy.  Naturally  enough,  it  was  social  re- 
form on  which  at  first  activity  was  concentrated,  and  the  long- 
delayed  factory  legislation  was  now  carried  out.  In  1887  and 
1888  the  Clerical  and  Conservative  majority  had  carried  through 
the  Reichstag  laws  restricting  the  employment  of 
women  andchitdrra  and  prohibiting  labour  onSundays. 
These  were  not  acc^ted  by  the  Bundesrat,  but  after 
the  International  Congress  of  1890  an  important  amendment 
and  addition  to  the  Grwerbeordnung  was  carried  to  this  effect.  It 
was  of  even  greater  importance  that  a  full  system  of  factory 
inspection  was  created.  A  further  provision  empowered  the 
Bundesrat  to  fix  the  hours  of  labour  in  unhealthy  trades;  this 
was  applied  to  the  bakeries  by  an  edict  of  1895,  but  the  great 
outcry  which  this  caused  prevented  any  further  extension. 

These  acts  were,  however,  accompanied  by  language  of  great 
decision  against  the  Social  Democrats,  especially  on  the  occasion 
of  a  great  strike  in  Westphalia,  when  the  emperor 
^fSS^  warned  the  men  that  for  him  every  Social  Democrat 
lam.  was  an  enemy  to  the  empire  and  coontxy.  None  the 
less,  all  attempts  to  win  the  working  men  from  the 
doctrinidre  Socialists  failed.  They  continued  to  look  on  the 
whole  machinery  of  government,  emperor  and  army,  church  and 
police,  as  their  natural  enemies,  and  remained  completely  under 
the  bondage  of  the  abstract  theories  of  the  Socialists,  just  as  much 
as  fifty  years  ago  the  German  bourgeois  were  controlled  by  the 
Liberal  theories.  It  is  strange  to  see  how  the  national  character- 
istics appeared  in  them.  What  began  as  a  great  revolutionary 
movement  became  a  dogmatic  and  academic  school  of  thought; 
it  often  almost  seemed  as  though  the  orthodox  interpretation 
of  Marx's  doctrine  was  of  more  imjMrtance  than  an  improvement 
in  the  condition  of  the  working  men,  and  the  discus^(»is  in  the 
annual  Socialist  Omgress  resembled  the  a^ments  of  theologiaiu 
rather  than  the  practical  considerations  of  politicians.  The 
party,  however,  prospered,  and  grew  in  strength  beyond  all 
anticipation.  The  repeal  of  the  SodaUst  law  was  naturally  wel- 
come to  them  as  a  great  personal  triumph  over  Bismarck;  in  the 
elections  of  1890  they  won  thirty-five,  in  1893  forty-four,  in  1898 
fifty-six  seats.  Their  influence  was  not  confined  to  the  artisans; 
among  their  open  or  secret  adherents  were  to  be  foimd  large 
numbers  of  government  employes  and  clerks.  In  the  autumn 
of  1890  they  were  able,  for  the  first  time,  to  hold  in  Germany  a 
general  meeting  of  d^egates,  which  was  continued  annually. 
In  the  first  meetings  it  appeared  that  there  were  strong  opposing 
tendencies  within  the  party  which  for  the  first  time  could  be 
brought  to  public  discussion.  On  the  one  side  there  was  a  small 
party,  die  Jwtgen,  in  Beriin,  who  attacked  the  parliamentary 
leaders  on  the  ground  that  they  had  lent  themselves  to  com- 
promise and  had  not  maintained  the  old  intranHgeant  spirit. 
In  1891,  at  Erfurt,  Werner  and  his  foUowers  were  expelled  from 
the  party;  some  of  them  drifted  into  anarchism,  others  dis- 
appeared. On  the  other  hand,  there  was  a  large  section,  the 
leader  of  whom  was  Herr  von  VoUmar,  who  maintained  that  the 
social  revolution  would  not  come  suddenly,  as  Bebel  and  the 
older  leado^  had  tau^t,  but  that  it  would  be agradual evolution; 
they  were  willing  to  co-operate  with  the  govemmrat  in  remedial 
measures  hy  which,  within  the  existing  sodal  order,  the  prosperity 
and  freedom  of  the  working  classes  might  be  admmced;  their 
position  was  very  strong,  as  Vollmar  had  succeeded  in  extending 
Sodaliam  even  in  the  Catholic  parts  of  Bavaria.  An  attempt 
to  treat  them  as  not  genuine  Socialists  was  frustrated,  and  they 
continued  in  co-operation  with  the  other  branch  of  the  party. 
Their  position  wotdd  have  been  easier  were  it  not  for  the  repeated 
attempts  of  the  Prussian  government  to  cnah  the  party  by  fresh 
legislation  and  the  supervision  exercised  by  the  police.  It  was 
a  sign  of  most  serious  import  for  the  future  that  in  1897  the 
electoral  law  in  the  kingdom  of  Saxony  was  altered  with  die 


express  purpose  of  excluding  the  Socialists  from  the  Saxon 
Landtag.  This  and  other  symptoms  caused  serious  apprehension 
that  some  attempt  might  be  made  to  alter  the  law  of  universal 
suffrage  for  the  Reichstag,  and  it  was  policy  of  this  kind  which 
maintained  and  justified  the  profound  distrust  of  the  governing 
classes  and  the  class  hatred  on  which  Social  democracy  depends. 
On  the  other  hand,  there  were  signs  of  a  greater  willingness  among 
the  Socialists  to  co-operate  with  their  old  enemies  the  Liberals. 

In  foreign  affairs  a  good  understanding  with  Great  Britain 
was  maintained,  but  the  emperor  failed  at  that  time  to  preserve 
the  friendship  of  Russia.  The  close  understanding 
between  France  and  Russia,  and  the  constant  increase  y^j^ 
in  thearmiesof  these  states,madeastillfurtherincrease  thm. 
d  the  German  army  desirable.  In  1890,  while  the 
Septennate  had  still  three  more  years  to  run,  Caprivi  had  to  ask 
for  an  additional  20,000  men.  It  was  the  first  time  that  an 
increase  of  this  kind  had  been  necessary  within  the  regular 
period.  When,  in  1893,  the  proposals  for  the  new  period  were 
made,  they  formed  a  great  change.  Compulsory  service  was 
to  be  made  a  reality;  no  one  except  those  absolutely  unfit  was 
to  escape  it.  To  make  enlistment  of  so  large  an  additional 
number  of  recruits  possible,  the  period  of  service  with  the  odotu? 
was  reduced  to  two  years.  The  parliamentary  discussion  was 
very  confused;  the  government  eventually  accepted  an  ammd- 
ment  giving  them  557,o93for  five  anda  half  years  instead  of  the 
570,877  asked  for;  th^  was  rejected  aio  to  i6i,  the  greater 
part  of  the  Centre  and  of  the  Radicals  voting  against  it.  Pariia- 
ment  was  at  once  dissolved.  Before  the  elections  the  Radical 
party  broke  up,  as  about  twenty  of  them  determined  to  accept  the 
compromise.  They  took  the  name  of  the  Freisinnige  Vereinigung, 
the  others  who  remained  under  the  leadership  of  Richter  forming 
the  Freisinnige  Volksparlei.  The  natural  result  of  this  s^t  was 
a  great  loss  to  the  party.  The  Liberal  opposition  secured  only 
twenty'three  seats  instead  of  the  sixty-seven  they  had  held 
before.  It  was,  so  far  as  now  can  be  foreseen,  the  final  collapse 
of  the  old  Radical  party.  Notwithstanding  this  the  bill  was  only 
carried  by  sixteen  votes,  and  it  would  have  been  thrown  out  again 
had  not  the  Poles  fts-  the  first  time  voted  for  the  government, 
since  the  whole  of  the  Centre  voted  in  opposition. 

This  vote  was  a  sign  of  the  increasing  disorganization  of  parties 
and  of  growing  parliamentary  difficulties  which  were  even  more 
apparent  in  the  Prussian  Landtag.  Miquel,  as  minister  of  finance, 
succeeded  indeed  in  carrying  a  reform  by  which  the  proceeds  of 
the  tax  on  land  and  buildings  were  transferred  to  the  local 
government  authorities,  and  the  loss  to  the  state  exchequer 
made  up  by  increased  taxation  of  larger  iucomes  and  industry. 
The  series  of  measures  which  began  in  1891,  and  were  completed 
in  1895,  won  a  more  general  approbation  than  is  usual,  and 
Miquel  in  this  successfully  carried  out  his  policy  of  reconciling 
the  growing  jealousies  arising  from  class  interests. 

Caprivl's  admhiistration  was  further  remarkable  for  the 
arrangement  of  commercial  treaties.  In  1893  treaties  with 
Austria-Hungary,  Italy,  Belgium  and  Switzerland  for 
twelve  years  bound  together  the  greater  part  of  the  ^^H^^ 
continent,  and  opened  a  wide  market  for  German  tnaUtg. 
manufactures;  the  idea  of  this  policy  was  to  secure, 
by  a  more  permanent  union  of  the  middle  European  states,  a 
stable  maricet  for  the  goods  which  were  being  excluded  owing 
to  the  great  growth  of  Protection  in  France,  Russia  and  America. 
These  were  followed  by  similar  treaties  with  Rumania  and  Servia, 
and  in  1894,  after  a  period  of  sharp  customs  warfare,  with  Russia. 
In  all  these  treaties  the  general  principle  was  a  reduction  of  the 
import  duties  on  com  in  return  for  advantages  ^ven  to  German 
manufactures,  and  it  is  this  which  brought  about  the  struggle 
of  the  government  with  the  Agrarians  which  after  1894  took  the 
first  place  in  party  politics. 

The  agricultural  interests  in  Germany  had  during  the  middle 
of  the  19th  century  been  in  favour  of  Free  Trade.  The  reason 
of  this  was  that,  till  some  years  after  the  foundation 
of  the  emfnre,  the  production  of  com  and  food-stuffs 
was  mom  than  sufficient  for  the  population;  as  long  as  they 
expwted  com,  potatoes  and  cattle,  they  required  no  protection 
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from  foreign  competition,  and  they  enjoyed  the  advantages  of 
being  able  to  purchase  colonial  goods  and  manufactured  articles 
cheaply.  Mecklenburg  and  Hanover,  the  purely  agricultural 
states,  had,  until  their  entrance  into  the  Customs  Union,  followed 
a  completely  Free  Trade  policy.  The  first  union  of  the  Agrarian 
party,  which  was  formed  in  1876  under  the  name  of  the  Society 
for  the  Reform  of  Taxation,  did  not  place  protection  on  their 
programme;  they  laid  stress  on  bimetallism,  on  the  reform  of 
internal  taxation,  espedaUy  of  the  tax  on  land  and  buildings, 
andonthereformof  the  railway  tariff,  and  demanded  an  increase 
in  the  stamp  duties.  These  last  three  points  were  all  to  some 
extent  attained.  About  this  time,  however,  the  introduction 
of  cheap  com  from  Russia  began  to  threaten  them,  and  it  was 
in  1879  that,  probably  to  a  great  extent  influenced  by  Bismarck, 
th^  are  first  to  be  found  among  those  who  ask  for  protection. 

After  that  time  there  was  a  great  increase  in  the  importation 
of  food-stuffs  from  America.  The  increase  of  manufactures  and 
the  rapid  growth  of  the  population  made  the  introduction  of 
cheap  food  from  abroad  a  necessity.  In  the  youth  of  the  empire 
the  amount  of  com  grown  in  Germany  was  sufficient  for  the 
needs  of  its  inhabitants;  the  amount  consumed  in  1899  exceeded 
the  amount  produced  by  about  one-quarter  of  the  totaL  At 
the  same  time  the  i»ice,  malting  allowance  for  the  fluctuations 
owing  to  bad  harvests,  steadily  decreased,  notwithstanding  the 
duty  on  com.  In  twenty  years  the  average  price  fell  from  about 
335  to  13s  marks  the  1000  kilo.  There  was  therefore  a  constant 
decrease  in  the  income  from  land,  and  this  took  place  at  a  time 
when  the  great  growth  of  wealth  among  the  industrial  classes  had 
made  living  more  costly.  The  agriculturists  of  the  north  and 
east  saw  themselves  and  their  class  threatened  with  loss,  and 
perhaps  ruin;  their  discontent,  which  had  long  been  growing, 
hake  out  into  open  fire  during  the  discussion  of  the  cmnmerdal 
treaties.  As  these  would  Inevitat^  bring  about  a  large  increase 
in  the  inq^rtation  ot  com  from  Rumania  and  Rusua,  a  great 
agitation  was  begun  in  agricultural  drdes,  and  the  whole  in- 
fluence of  the  Conservative  party  was  opposed  to  the  treaties. 
This  brought  about  a  curious  situation,  the  measures  being  only 
carried  by  the  support  of  the  Centre,  the  Radicals,  and  the 
Socialists,  against  the  violent  opposition  of  those  classes,  especi- 
ally the  landowners  in  Prussia,  who  had  hitherto  been  the 
supporters  of  the  government.  In  order  to  prevent  the  com- 
mercial treaty  with  Russia,  a  great  agricultural  league  was 
founded  in  1893,  the  Bund  der  Landwirte;  some  7000  land- 
owners joined  it  immediately.  Two  dajrs  later  the  Peasants' 
League,  or  Deutsche  Bauernbund,  whidi  lud  been  founded  in 
1885  and  included  some  44,000  members,  chiefly  from  the 
SDialler  proi»ietors  in  Pomerania,  ^)sen.  Saxony  and  Tluiringia, 
merged  itself  in  the  new  league.  This  afterwards  gained  very 
great  proportions.  It  became,  with  the  Social  Democrats,  the 
most  influential  society  which  had  been  founded  in  Germany  for 
defending  the  interests  of  a  particular  class;  it  soon  numbered 
more  than  200,000  members,  including  landed  proprietors  of  all 
degrees.  Under  its  influence  a  parliamentary  union,  the  Wirt- 
schafisvereinigung,  was  founded  to  ensure  proper  consideration 
for  agricultural  affairs;  it  was  joined  by  more  than  zoo  members 
of  the  Reichstag;  and  the  Conservative  party  fell  more  and 
more  under  the  influence  of  the  Agrarians. 

Having  failed  to  prevent  the  commercial  treaties,  Count  Kanitz 
introduced  a  motion  that  the  state  should  have  a  monopoly  of 
all  imported  corn,  and  that  the  price  at  which  it  was  to  be  sold 
should  be  fixed  by  law.  On  the  first  occasion,  in  1894,  only  fifty 
members  were  found  to  vote  for  this,  but  in  the  next  year  ninety- 
seven  supported  the  introduction  of  the  motion,  and  it  was  con- 
sidered worth  while  to  call  together  the  Prussian  coimdl  of  state 
for  a  special  discussion.  The  whole  agitation  was  extremely 
inconvenient  to  the  government.  The  violence  with  which  it 
was  conducted,  coming,  as  it  did,  from  the  highest  drdes  of  the 
Prussian  nobility,  appeared  almost  an  imitation  of  Socialist 
meth(H]s;  but  the  emperor,  with  his  wonted  energy,  personally 
rebuked  the  leaders,  and  warned  them  that  the  opposition  <^ 
Prussian  nobles  to  their  king  was  a  monstrouty.  Nevertheless 
they  were  able  to  overthrow  the  chancellor,  who  was  spedally 


obnoxious  to  them.  In  October  1894  he  was  dismissed  suddenly, 
without  warning,  and  almost  without  cause,  while  the  emperor 
was  on  a  visit  to  the  £ulenburgs,  one  the  most  inflnimfiai 
families  of  the  Prussian  nobility. 

Caprivi's  fall,  though  it  was  occasioned  by  a  difference  between 
him  and  Count  £ulenb\u^,  and  was  due  to  the  direct  act  of  the 
emperor,  was  rendered  easier  by  the  weakness  of  his 
parliamentary  position.  There  was  no  party  on  whose  omM, 
help  he  could  really  depend.  Hie  Military  Bill  had 
offended  the  prejudices  of  conservative  military  critics;  the 
British  treaty  had  alienated  the  colonial  party;  the  commercial 
treaties  had  only  been  carried  by  the  hdp  of  Poles,  Radicals  and 
Socialists;  but  it  was  just  these  parties  who  were  the  most  easily 
ofiended  by  the  genwd  tendendes  of  the  internal  legislation, 
as  shown  in  the  Prussian  School  BUL  Moreover,  the  bitter  and 
unscmpulous  attacks  of  the  Bismarckian  press  to  which  Caprivi 
was  exposed  made  him  unpopular  in  the  country,  for  the  people 
could  not  feel  at  ease  so  long  as  they  were  governed  by  a  minista 
of  whom  Bismarck  disaj^roved.  lliexe  was  therefore  no  prospect 
of  forming  anything  like  a  stable  coalition  of  parties  aa  which  he 
could  depend. 

The  emperor  was  fortunate  in  securing  as  his  successor  Prince 
Chlodwig  von  Hofaenlohe.  Though  the  new  chancellor  once 
more  united  with  this  office  that  of  Prussian  minister-  ckuceOor 
president,  his  age,  and  perhaps  also  his  character,  Mmat  r. 
prevented  him  from  exercising  that  constant  activity 
and  vigilance  which  his  two  predecessors  had  displayed. 
During  his  administration  even  the  secretary  of  state  for  foreign 
affairs,  Baron  Marschall  von  Bieberstein,  and  afterwards  Count 
von  Billow,  became  the  ordinary  spokesman  of  the  government, 
and  in  the  management  of  other  departments  the  want  of  a  strong 
hand  at  the  head  of  afffurs  was  often  missed.  Between  the 
empextn,  with  whom  the  final  direction  of  policy  rested,  and  his 
subordinates,  the  chancellor  often  fl4)peued  to  evade  public 
notice.  The  very  first  act  of  the  new  dianceUor  brought  vpoa 
him  a  severe  rebuff.  At  the  opening  of  the  new  buildings  which 
had  been  erected  in  Berlin  for  the  Rdchstag,  cheers  were  call«l 
for  the  emperor.  Some  of  the  Sodalist  members  remained 
seated.  It  was  not  dear  that  their  action  was  deliberate,  but 
none  the  less  the  chancellor  himself  came  down  to  ask  from  the 
House  permission  to  bring  a  charge  of  lise-majesU  against  them, 
a  request  which  was,  of  course,  almost  unanimously  refused. 

The  Agrarians  still  maintained  their  prominent  position  in 
Prussia.  They  opposed  all  bills  which  would  appear  directly 
or  indirectly  to  injure  agricultural  interests.  They  looked  with 
suspicion  on  the  naval  policy  of  the  emperor,  for  they  disliked 
all  that  helps  industry  and  commerce.  Tliey  would  only  give 
thdr  sui^rt  to  the  Navy  Bills  of  1897  and  1900  in  return  for 
large  concessions  limiting  the  importation  of  margarine  and 
American  preserved  meat,  and  the  removal  of  the  JndemniUUs 
Nackweis  acted  as  a  kind  of  boimty  on  the  export  of  corn.  They 
successfully  opposed  the  constmction  of  the  great  canal  from 
Westphalia  to  the  Elbe,  on  the  ground  that  it  would  facilitate 
the  importation  of  foreign  com.  They  refused  to  accept  all  the 
compromises  which  Miquel,  who  was  very  sympathetic  towards 
them,  suggested,  and  thereby  brought  about  his  retirement  in 
May  1901. 

The  oppoution  of  the  Agrarians  was  for  many  reasons  peculiarly 
embarrassing.  The  franchise  by  which  the  Prussian  parliament 
is  elected  gave  the  Conservatives  whom  they  controlled  a  pre- 
dominant position.  Any  alteration  of  the  franchise  was,  however, 
out  of  the  question,  for  that  would  admit  the  Socialists.  It  was, 
moreover,  the  tradition  of  the  Prussian  court  and  the  Pmssian 
government  (and  it  must  be  remembered  that  the  imperial 
government  is  inspired  by  Prussian  traditions)  that  the  nobility 
and  peasants  were  in  a  peculiar  way  the  support  of  the  crown 
and  the  state.  The  old  distmst  of  the  towns,  of  manufacturers 
and  artisans,  still  continued.  The  preservation  of  a  peasant  dass 
was  considered  necessary  in  the  interests  of  the  army.  Besides, 
intellectual  and  social  prejudices  required  a  strong  Conservative 
party.  In  the  south  and  west  of  Germany,  however,  the  Con- 
servative party  was  practical^  non-existent.  In  these  parts, 


Digitized  by 


HISTORY] 


GERMANY 


893 


owing  to  the  changes  introduced  at  the  revchition,  the  nobility, 
who  hold  little  land,  aie,  csomparatively  speaking,  without 
political  importance.  In  the  Catholic  districts  the  Centre  had 
become  absolutely  master,  except  so  far  as  the  Socialists  threaten 
thdr  portion.  Those  of  the  great  industrialists  who  belonged  to 
the  National  liberals  or  the  Moderate  Conservatives  did  not 
aunmand  that  influence  which  men  of  their  class  generally  hold 
in  Great  Britain,  because  the  influence  of  Social  Democracy 
banded  together  tlie  whole  of  the  working  men  in  a  solid  phalanx 
of  irreconcilable  opposition,  the  very  first  principle  of  which 
was  the  hostility  of  classes.  The  government,  therefore,  were 
compelled  to  turn  for  support  tothe  Centre  and  the  Conservatives, 
the  latter  being  almost  completely  under  the  influence  of  the  old 
Prussian  nobility  from  the  north-east.  But  every  attempt  to 
carry  out  the  policy  suf^xurted  by  these  parties  aroused  an 
ofqxnition  most  embarrassing  to  the  government. 

The  Conservatives  distrusted  the  financial  activity  which 
oeatKd  round  the  Exchanges  of  Borlin  and  other  towns,  and 
in  this  they  had  the  sympathy  of  Agrarians  and 
^2^**  Anti-Semites,  as  well  as  of  the  Centre.  The  Agrarians 
believed  that  the  Berlin  Exchange  was  partly  re- 
sponsible for  the  fall  of  prices  in  com;  the  Anti* 
Semites  laid  stress  on  the  fact  that  many  of  the  financiers  were  of 
Jewish  extraction;  the  Centre  feared  the  moral  effects  of  specula- 
tion. This  opposition  was  shown  in  the  demand  for  additional 
duties  on  stamps  (this  was  granted  by  Bismarck),  in  the  opposi* 
tion  to  the  renewal  of  the  Bank  Charter,  and  especially  in  the 
new  rqpilations  for  the  Exchange  which  were  carried  in  1896. 
One  clause  in  this  forbade  the  dealing  in  "  futures  "  in  com, 
and  at  the  same  time  a  apedal  Prussian  law  requited  that  there 
should  be  representatives  of  agriculture  on  the  managing  com- 
mittee of  the  Exchange.  The  members  of  the  Exchanges  in 
Berlin  and  other  towns  refused  to  accept  this  law.  When  it 
came  into  effect  they  withdrew  and  tried  to  establish  a  private 
Exchange,  This  was  prevented,  and  after  two  years  they  were 
compelled  to  submit  and  the  Berlin  Bourse  was  again  opened. 

Pc^tical  parties  now  came  to  represent  interests  rather  than 
principles.  The  government,  in  order  to  pass  its  measiures, 
was  obliged  to  purdiiase  the  votes  by  class  legislarion, 
and  it  bought  those  with  whom  it  could  make  the  best 
bargain — tlwse  being  generally  the  Centre,  as  theablest 
tacticians,  and  the  Conservatives,  as  having  the  bluest 
social  position  and  being  boldest  in  declaring  their  demands. 
No  great  parliamentary  leader  took  the  place  of  Windthorst, 
Laskei  and  Bennigsen;  the  extra  -  parliamentary  socieUes, 
less  responsible  and  more  violent,  grew  in  influence.  The  Anti- 
Semites  gained  in  numbers,  though  not  in  reputation.  The 
Conservatives,  hoping  to  win  votes,  even  adopted  an  anti- 
Semite  clause  in  their  programme.  The  general  tendency 
among  the  numerous  societies  of  Christian  Sodalism,  which 
broke  up  almost  as  quickly  as  they  appeared,  was  to  drift  from 
the  allUm^  with  the  ultra-Conservatives  and  to  ad(^  the 
economic  and  many  of  the  political  doctrines  <^  the  Social 
Democrats.  The  NaHonal^cBiaUr  Vtrein  defended  the  luiion 
of  Monarchy  and  Socialism.  Meanwhile  the  extrone  ^irit  of 
nationality  was  fostered  by  the  AW-deulscher  Verein,  the  policy 
of  which  would  quickly  involve  Germany  in  war  with  every 
other  nation.  More  than  once  the  feelings  to  which  they  gave 
expression  endangered  the  relations  of  Germany  and  Austria- 
Himgary.  The  persecution  of  the  Poles  in  Prussia  naturally 
aroused  indignation  in  Austria,  where  the  Poles  had  for  long  been 
among  the  strongest  elements  on  which  the  government  depended ; 
and  it  was  not  always  easy  to  prevent  the  agitation  on  behalf 
of  the  Germans  in  Bobunia  from  awniming  a  dangerous  aspect. 

In  the  disintegration  <j£  parties  the  laberab  suffered  most. 
The  unity  of  the  Conservatives  was  preserved  by  social  forces 
and  the  interests  of  agriculture;  the  decay  of  the  Liberals  was 
the  result  of  universal  suffrage.  Originally  the  opponents  of 
the  landed  interest  and  the  nobility,  they  were  the  party  of  the 
educated  middle  class,  of  the  learned,  of  the  officials  and  finance. 
They  never  succeeded  in  winning  the  support  of  the  working 
men.   They  had  identified  themselves  with  the  interests  of  the 
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capitalists,  and  were  not  even  faithful  to  thdr  own  principles. 
In  the  day  their  power  they  showed  themselves  as  intolerant 
as  their  opponents  had  been.  They  resorted  to  the  help  of  the 
government  in  order  to  stamp  out  the  <qunion8  with  wMdx  they 
disagreed,  and  the  claims  of  the  artisans  to  pradical  eqtiality 
were  rej^ted  by  them,  as  in  earlier  days  the  claims  of  the  middle 
class  had  been  by  the  nobles. 

The  Centre  alone  maintained  itself.  Obliged  by  their  con- 
stitution to  regard  equally  the  material  interests  of  all  classes — 
for  they  represent  rich  and  poor,  peasants  and  artisans— they 
were  the  natural  support  of  the  government  when  it  attempted 
to  find  a  compromise  between  the  clamour  of  opposing  interests. 
Their  own  <kmands  were  generally  limited  to  the  defence  of 
order  and  reUgjcm,  and  to  some  extent  coincided  with  the  wishes 
of  the  enqwror;  but  every  attempt  to  introduce  legislation  in 
accordance  with  their  wishiss  led  to  a  conflict  with  the  educated 
opinion  of  the  country,  which  was  very  detrimental  to  the 
authority  of  the  government.  Inthestatepailiaments  of  Bavaria, 
Baden  and  Hesse  their  influence  was  very  great.  Th^  was, 
moreover,  a  tendency  for  local  parties  to  gain  in  numbers  and 
influence— the  Volksfartei  in  Wttrttemberg,  the  Anti-Semites 
in  Hesse,  and  the  Bauembund  (Peasants'  League)  in  Bavaria. 
The  last  demanded  that  the  peasants  should  be  freed  from  the 
payment  to  the  state,  which  represented  the  purchase  price  for 
the  remission  of  feudal  burdens.  It  soon  lost  ground,  however, 
partly  owing  to  personal  reasons,  and  partly  bemuse  the  Centre, 
in  order  to  maintain  tfaeir  influence  anurng  the  peasants,  adopted 
some  features  of  their  programme. 

Anotha  class  which,  seeing  itself  in  dango:  from  the  economic 
changes  In  society,  agitated  for  ^)ecial  legislation  was  the  small 
retafl  traders  oi  the  large  towns.  They  demanded  ju^ml 
additional  taxation  on  the  vast  shops  and  stores,  the  gtMad- 
growth  of  which  in  Berlin,  Munich  and  other  towns  poutik. 
seemed  to  threaten  their  interests.  As  the  preservation 
of  the  smaller  middle  class  seemed  to  be  important  as  a  bulwark 
against  Socialism,  they  won  the  support  of  the  Conservative  and 
Clerical  parties,  and  lawsinspired  by  them  were  passed  in  Bavaria, 
Wiirttemberg  and  Prussia.  This  Miltdsiand-Politik,  as  it  is 
called,  was  very  characteristic  of  the  attitude  of  mind  which  was 
prodiured  by  the  poUqr  of  Protection.  Every  dass  appealed 
to  the  govonment  for  special  laws  to  protect  itself  against  the 
effects  of  the  economic  chuiges  whidi  had  been  Imnis^t  about 
by  the  modem  industrial  syston.  Peasants  and  landlords, 
artisans  and  tradesmen,  each  formed  their  own  league  l<xc  the 
protection  of  their  interests,  and  all  looked  to  the  state  as  the 
proper  guardian  of  their  class  interests. 

After  the  fall  of  Caprivi  the  tendency  of  the  German  govern- 
ment to  rev^  to  a  strong  Conservative  policy  in  matters  of 
religion,  education,  and  in  the  treatment  of  political  - 
discussions  became  veiy  marked.  The  romplete  ^^^^ 
alienation  of  the  working  classes  from  Christianity  foB^, 
caused  much  natural  concern,  combined  as  it  was 
with  that  indifference  to  rdigion  which  marks  the  life  ul  the 
educated  classes  in  ths  large  towns,  and  especially  in  Berlin. 
A  strong  feeling  arose  that  social  and  political  dangers  could  only 
be  avoided  by  an  increase  in  religious  life,  and  the  en^ror  gave 
the  authority  of  his  name  to  a  movem^t  which  produced 
numerous  societies  for  home  mission  work,  and  (at  least  in  Beriin) 
led  to  the  erection  of  ntunerous  churches.  Unfortunately, 
this  movement  was  too  often  connected  with  political  reaction, 
and  the  working  classes  were  inclined  to  believe  that  the  growth 
of  religion  was  valued  because  it  afforded  an  addiUtmal  support 
to  the  social  and  political  order.  The  situation  was  somewhi^ 
similar  to  that  which  existed  during  the  last  years  of  Ftednidc 
William  IV.,  when  the  dose  association  of  rdigi(m  with  a  Con- 
servative policy  made  orthodoxy  so  distasteful  to  large  sections 
of  society.  The  govemment,  which  had  not  taken  warning  by 
the  fate  (rf  the  School  Bill,  attempted  to  carry  other  measures  of 
the  same  kind.  The  emperor  had  returned  to  Bismarck's  policy 
of  joining  social  reform  with  repressive  legislation.  In  a  speech 
at  Kdnigsberg  in  November  1894,  he  summoned  the-  nobles  of 
Prussia  to  sui^rt  him  in  the  struggle  for  religi<m,  for  morality. 
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for  order,  against  the  parties  of  Umstun,  or  Revolution,  and 
shortly  afterwards  an  amendment  of  the  Criminal  Code,  com- 
monly called  the  UmsUtrt-Vorlage,  was  introduced, 
containing  provisions  to  check  attempts  to  undermine 
the  loyalty  of  the  soldiers,  and  making  it  a  crime 
punishable  with  three  years'  imprisonment  to  attack  religion, 
monarchy,  marriage,  the  family  or  property  by  abusive  expres- 
sions in  such  a  manner  as  to  endanger  public  peace.  The  dis- 
cussion of  this  measure  occujned  most  of  the  sesaon  of  1895; 
the  bill  was  amended  by  the  Centre  so  as  to  make  it  even  more 
strongly  a  measure  for  the  defence  of  religion;  and  clauses  were 
introduced  to  defend  public  morality,  by  forbidding  the  public 
exhibition  of  pictures  or  statues,  or  the  sale  of  writings,  which, 
"  without  being  actually  obscene,  might  rudely  offend  the  feeling 
of  modesty."  These  Clerical  amendments  aroused  a  strong 
feeling  of  indignation.  It  was  represented  that  the  freedom  of 
art  and  literature  was  being  endangered,  and  the  government 
was  obliged  to  withdraw  the  bill.  The  teadency  towards  a 
stricter  cais(»rship  was  shown  by  a  proposal  which  was  carried 
through  the  Fru^an  pariiam«it  for  controlling  the  instruction 
given  at  the  xmiveraties  by  the  PrivatdosetUen.  Some  of  the  Con- 
servative leaders,  especially  Baron  von  Stumm,  the  great  manu- 
facturer (one  of  Bismarck's  chief  advisers  on  industrial  matters), 
demanded  protection  against  the  teaching  of  some  of  the  pro- 
fessors with  whose  economic  doctrines  they  did  not  agree; 
pastors  who  took  part  in  the  Christian-Social  movement  incurred 
the  displeasure  of  the  government;  and  Professor  DelbrUck 
was  summoned  before  a  disdpUnary  court  because,  in  the 
Preussische  JahrbUcher,  which  he  edited,  he  had  ventured  to 
criticize  the  policy  of  the  Prussian  government  towards  the  Danes 
in  Sddesw^.  All  the  discontent  and  su^don  caused  by  this 
p(^cy  broke  out  with  greater  intenaty  when  a  fresh 
attempt  was  made  in  1900  to  carry  those  clauses 
of  the  old  Umstun-Vorlage  which  dealt  with  offences 
against  public  morality.  The  gross  immoralities  connected  with 
prosritution  in  Berlin  had  been  disclosed  in  the  case  of  a  murderer 
called  Heinze  in  1891;  and  a  bill  to  strengthen  the  criminal  law 
on  the  subject  was  introduced  but  not  carried.  The  measure 
continued,  however,  to  be  discussed,  and  in  1900  the  government 
proposed  to  incorporate  with  this  bill  (which  was  known  as  the 
Lex  Heime)  the  articles  from  the  UmsUm-Vorlage  subjecting 
art  and  Uterature  to  the  control  of  the  criminal  law  and  police. 
The  agitation  was  renewed  with  great  energy.  A  Goethe-  Verein 
was  founded  to  protect  KvUur,  which  seemed  to  be  in  danger. 
In  the  end  the  obnoxious  clauses  were  only  withdrawn  when  the 
Socialists  used  the  forms  of  the  House  to  prevent  business  from 
being  transacted.  It  was  the  first  time  that  organized  obstruction 
had  appeared  in  the  Reichstag,  and  it  was  part  of  the  irony  of 
the  situation  that  the  representatives  of  art  and  learning  owed 
their  victory  to  the  Socialists,  whom  they  had  so  long  attacked 
as  the  great  enemies  of  modem  civilization. 

These  were  not  the  only  cases  in  which  the  influence  of  the 
paities  of  reaction  caused  much  discontent.  There  was  the 
question  of  the  right  of  combination.  In  neiurly  every 
'^"^J'  state  th^e  still  existed  old  laws  forbidding  politicsd 
societies  to  unite  with  one  another.  These  laws  had 
been  passed  in  the  years  immediately  after  the  revolu- 
tion of  1848, and  were  quiteoutof  (daceundermodem  conditions. 
The  object  of  them  was  to  prevent  a  network  of  societies  from 
being  formed  extending  over  large  districts,  and  so  acquiring 
political  power.  In  1895  the  Prussian  po]i(x  used  a  law  of  1850 
as  a  pretext  for  dissolving  the  Socialist  organizarion  in  Berlin, 
as  had  been  done  twenty  years  before.  A  large  majority  of  the 
Reichstag  demanded  that  an  imperial  law  should  be  passed 
repealing  these  laws  and  establishing  the  right  of  combination, 
aiud  they  refused  to  pass  the  revised  Civil  Code  until  the  chancellor 
promised  that  this  should  be  done.  Instead  of  this  course  bong 
adf^vted,  however,  qwcial  laws  were  introduced  in  most  <rf  the 
states,  which,  espedally  in  Prussia  and  Saxony,  while  they  gave 
the  of  comtrination,  increased  the  power  of  the  poHce  to 
forbid  assemblies  and  societies.  It  was  apparent  that  large  and 
influential  parties  still  r^arded  political  meetings  as  something 


in  themselves  dai^erous  and  demoralizing,  and  hence  the  demand 
of  the  Conservatives  that  women  and  young  persons  should  be 
forbidden  to  attend.  In  Prussia  a  majority  of  the  Ui^wr  House 
and  a  very  large  minority  of  the  Lower  House  (193  to  306) 
voted  for  an  amendment  expressly  empowering  the  police  to 
break  up  meetingsinwhichanarchistic,socialisticoroommuni8tic 
doctrines  were  defended  in  sudi  a  manner  as  to  be  dangerous  to 
sodety;  the  Saxon  Conservatives  demanded  that  women  at 
least  should  be  forbidden  to  attend  sodalistic  meetings,  and  it 
remained  illegal  for  any  one  under  twenty-one  years  of  age  to  be 
present  at  a  political  meeting.  In  consequence  of  the  amend- 
ments in  the  Upper  House  the  Prussian  law  was  lost;  and  at  last, 
in  1899,  a  short  imperial  law  was  carried  to  the  effect  that 
"  sodeties  of  every  kind  might  enter  into  union  with  one 
another."  This  was  at  once  accepted  by  the  chancellor;  it  was 
the  time  when  the  Navy  Bill  was  coming  on,  and  it  was  necessary 
to  win  votes.  The  geawral  feeling  of  distrust  which  this  pro- 
longed controvert  aroused  was,  however,  shown  by  the  almost 
contemptuous  rqection  in  1899  ol  a  BUI  to  protect  artisans 
who  were  willing  to  work  against  intimidation  or  violence  (the 
ZuchthauS'Vorlage),  a  vote  which  was  the  more  significant  as 
it  was  not  so  much  occasioned  by  the  actual  provisions  of  the 
bill,  but  was  an  expression  of  the  distrust  felt  for  the  motives 
by  which  the  government  was  moved  and  the  reluctance  to  place 
any  further  powers  in  their  hands. 

Meanwhile  the  emperor  had  set  himself  the  task  of  doing  for 
the  German  fleet  what  his  grandfather  had  done  for  the  army. 
The  acqiiisition  of  Heligoland  enabled  a  new  naval  station  to  be 
established  off  the  mouth  of  the  Elbe;  the  completion  of  the 
canal  from  Kiel  to  the  mouth  of  the  Elbe,  by  enabling  ships  of 
war  to  pass  from  the  Baltic  to  the  North  Sea  greatly  increased  the 
strategic  strength  of  the  fleet.  In  1890  a  change  in  the  organiza- 
tion separated  the  command  of  the  fleet  from  the  office  <^  secre- 
tary of  state,  who  was  responsible  for  the  r^resentation  of  the 
admiralty  in  the  Rdehstag,  and  the  emperor  was  brought  into 
more  direct  connexion  with  the  navy.  During  the  first  five 
years  of  the  reign  four  Une-of-battle  ships  were  added  and  several 
armoured  cruisers  for  the  defence  of  commerce  and  colonial 
interests.  With  the  year  1895  began  a  period  of  expansion  abroad 
and  great  naval  activity.  The  note  was  given  in  a  speech  of 
the  emperor's  on  the  twenty-fifth  anniversary  of  the  foundation 
of  the  empire,  in  which  he  said, "  the  German  empire  has  become 
a  world  empire."  The  ruling  idea  ot  this  new 
PoUHk  was  that  Germany  coiild  no  longer  remain 
merely  a  continental  power;  owing  to  the  growth 
population  she  depended  for  subdstence  on  trade  and  exports; 
she  could  not  maintain  herself  amid  the  rivalry  of  nations  unless 
the  government  was  able  actively  to  support  German  traders  in 
all  parts  of  the  world.  The  extension  of  German  trade  and  in- 
fluence has,  in  fact,  been  carried  out  with  considerable  success. 
There  was  no  prospect  of  further  territory  in  Equatorial  Africa, 
and  the  hopes  of  bringing  about  a  doser  union  with  the  South 
African  Republic  was  not  fulfilled.  On  the  Pacific,  however, 
there  were  great  gains;*  long-estfd>Ushed  plans  for  obt^ning 
a  port  in  China  which  mi^t  serve  as  a  base  ior  the  growing 
trade  at  Tientsin  were  carried  out  at  the  ead  of  1897 ;  the  murder 
of  two  Catholic  missionaries  was  made  the  pretext  for  luiding 
troops  in  the  bay  of  Kiao-chsu;  and  in  amends  China 
granted  the  lease  of  some  50  sq.  m.  of  territory,  and 
also  a  concession  for  building  ndlways.  The  emperor  ^» 
showed  his  strong  p^^nal  interest  by  sending  his 
brother.  Prince  Henry,  in  command  of  a  squadron  to  take 
possession  of  this  territory,  and  the  visit  of  a  German  prince  to 
the  emperor  of  China  strongly  appealed  to  the  popular  imagina- 
tion. The  emperor's  characteristically  rhetorical  speeches  on 
this  occasion — particularly  his  identification  of  his  brother  with 
the  "  mailed  fist  "  of  Germany — excited  considerable  comment. 

*  In  1899,  following  the  Spanish-American  War,  Germany  pur- 
chased the  Caroline,  Pelew  and  Marianne  Islands  from  Spain ;  in 
1899-1900  by  agreement  with  Great  Britain  and  America  she 
acquired  the  two  largest  of  the  Samoan  islands,  renoundng  in 
favour  of  Britain  her  protectorate  over  certain  of. the  Solomon 
islands. 
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In  Turkey  the  governmeDt,  helped  again  by  the  personal  interest 
of  the  emperor,  who  himself  visited  the  sultan  at  Constantinople, 
gained  imp(Hrtant  concessions  for  German  influence  and  German 
commerce.  The  Turkish  armies  were  drilled  and  commanded 
by  German  officers,  and  in  1899  a  German  firm  gained  an  im- 
portant concession  for  building  a  railway  to  Baghdad.  In  Brazil 
organized  private  enterprise  established  a  considerable  settle- 
ment of  German  emigrants,  and  though  any  pcditical  power  was 
for  the  time  impossible,  German  commerce  increased  greatly 
throughout  South  America. 

Encouraged  by  the  interest  which  the  events  in  China  had 
aroused,  a  very  important  project  was  laid  before  the  Reidistag 

in  November  1897,  which  would  enable  Gamany  to 
N'^r'O'  tjj-e  a  higher  place  among  the  maritime  powers.  A 
^^"^    completely  new  procedure  was  introduced.  Instead 

of  simply  proposing  to  build  a  number  of  new  ships, 
the  bill  laid  down  permanently  the  number  of  ships  of  every 
kind  of  which  the  navy  was  to  consist.  They  were  to  be  com- 
pleted by  1904;  and  the  bill  also  specified  how  often  ships  of 
each  class  were  to  be  replaced.  The  plan  would  establish  a 
normal  fleet,  and  the  Reichstag,  having  once  assented,  would 
lose  aU  power  of  coptndling  the  naval  budget.  The  toll  was 
strongly  oi^osed  hy  the  Radicals;  the  Centre  was  divided; 
but  the  very  strong  personal  influence  of  the  empesotf  supported 
by  an  agitation  of  the  newly-formed  Plottemerein  (an  imitaticm 
of  the  English  Navy  League),  so  influenced  public  opinion  that 
the  opposition  broke  down.  A  general  election  was  imminent, 
and  no  party  dared  to  go  to  the  country  as  the  opponents  erf  the 
fleet. 

Scarcely  had  the  bill  heea  carried  when  a  series  of  events  took 
place  which  still  more  fully  turned  public  attention  to  colonial 
affairs,  and  seemed  to  justify  the  action  of  the  govern- 
ment.  The  war  between  the  United  States  and  Spain 
^^gMd.  showed  how  necessary  an  efficient  fleet  was  under 
modem  oonditiotts,  and  idso  caused  some  feding  oi 
apprebenaoa  for  the  future  arising  fmn  the  new  poUcy  of  ex- 
tension adopted  by  the  United  States.  And  the  brewing  of  the 
storm  in  South  Africa,  where  the  Boers  were  preparing  to  resist 
British  suzerainty,  he^>ed  to  make  the  nation  regret  that  their 
fleet  was  not  sufficiently  strong  to  make  German  sympathies 
eflective.  The  government  used  with  great  address  the  bitter 
irritation  against  Great  Britain  which  had  become  one  of  the 
most  deep-seated  elements  in  modem  German  life.  This  feeling 
had  its  origin  at  first  in  a  natural  reaction  against  the  excessive 
admiration  for  English  institutions  which  distinguished  the 
liberals  of  an  older  generation.  This  reaction  was  deliberately 
fostered  during  Bismarck's  later  years  for  internal  reasons; 
for,  as  Great  Britain  was  locdted  upon  as  the  home  of  parlia- 
mentary govonment  aiul  Free  Trade,  a  less  favourable  view 
might  weaken  German  belief  in  doctrines  and  institutions  adopted 
from  that  country.  There  also  existed  in  Germany  a  curious 
compound  of  jealousy  and  contempt,  natural  in  a  nation  the 
whole  institutions  of  which  centred  round  the  army  and  com- 
pulsory service,  for  a  nation  whose  institutions  were  based  not  on 
military,  but  on  parliunentary  and  legal  institutions.  It  came 
about  that  in  the  minds  of  many  Germans  the  whole  national 
regeneration  was  regarded  as  a  liberation  from  British  influence. 
This  feeling  was  deliberately  fosterediTy  publicists  and  historians, 
and  was  intensified  by  commercial  rivalry,  since  in  the  struggle 
for  colonial  expansion  and  trade  Germans  naturally  came  to  look 
onGreatBritain,whoheIdtlie''£eld,a5theirrivaL  Thesympathy 
which  the  events  of  1896  and  1899  awakened  for  the 
nn»-Bo«r  Boers  caused  all  these  feelings,  which  had  long  been 
growing,  to  break  out  in  a  popular  agitation  more 
widespread  than  anysince  the  foundation  of  the  empire. 
It  was  used  by  the  Nationa^t  parties,  in  Austria  as  well  as 
in  Germany,  to  spread  the  conception  of  Pan-Germanism; 
the  Boers  as  Low  Germans  were  regarded  as  the  representatives 
of  Teutonic  civilization,  and  it  seemed  possible  that  the  con- 
ception might  be  used  to  bring  about  a  closer  friendship,  and  even 
alliance,  with  Holland.  In  1896  the  emperor,  by  despatching 
a  telegram  of  congratulation  to  President  Kruger  after  the  collapse 
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of  the  Jamescm  Raid,  had  appeared  to  identify  himsdf  with  the 
national  feeling.  When  war  broke  out  in  1899  it  was  obviously 
impossible  to  give  any  efficient  help  to  the  Boers,  but  the  govern- 
ment did  not  allow  the  moment  to  pass  without  using 
it  for  the  very  practical  purpose  of  getting  another 
bill  through  the  Reichstag  by  which  the  navy  was  to 
be  nearly  doubl^  Some  difficulties  which  arose  regarding  the 
enrcise  by  theBritish  government  of  the  right  of  seart^  for 
contraband  of  war  were  also  used  to  stimulate  public  feeling. 
The  Navy  Bill  was  introduced  in  Jfmuary  1900.  There  were 
some  critic^ms  of  detail,  but  the  passing  of  the  bill  was  only  a 
matter  of  bargaining.  Each  party  .wiLied  in  return  for  its 
support  to  get  some  conoesskms  from  the  government.  Hie 
Agrarians  asked  for  restrictions  on  the  importaticni  of  food; 
the  Centre  for  the  Lac  Heinze  and  the  repeal  of  the  Jesuit  law; 
the  Liberals  for  the  right  of  combination. 

The  murder  of  the  German  ambassador.  Baron  von  Ketteler, 
at  Peking  in  1900  compelled  the  government  to  take  a  leading 
part  in  the  joint  expedition  of  the  powers  to  China. 
A  force  of  over  20,000  men  was  organized  by  voluntary 
enlistment  from  among  the  regular  army;  and  the  oumeiatt^ 
supreme  cnnmand  was  obtained  by  the  sxapaia  ict 
Count  v<»t  Waldersee,  who  hod  succeeded  Moltke  as  chief  of  the 
staff.  The  government  was,  however,  sharply  criticized  for  not 
first  consulting  the  Reichstag  in  a  matter  inv(dv3ng  the  first 
military  expedition  since  the  foundation  of  the  empire.   It  was 
desirable  in  such  circiunstances  that  a  younger  and  more  vigorous 
statesman  than  Prince  Hohenlohe  should  be  placed  at  the  head 
of  affairs  before  the  Reichstag  met;  and  on  the  17th  of  October 
he  resigned,  and  was  succeeded  as  dianceUor  by  Herr  von  BUlow, 
the  foreign  secretary.  (J.  W.  He.;  W.  A.  P. ) 

It  remains  only  to  sketch  the  main  features  of  German  history 
in  later  years,  in  spite  of  the  denunciation  by  the  Social  Demo- 
cratic lf»iders  of  wlmt  they  stigmatized  as  a  "  policy 
of  brag,"  the  goaeral  popularity  of  the  idea  of  estab-  ^n^n, 
lishing  a  strong  sea  power  was  proved  by  the  nvnd 
extensitm  of  the  Kavy  League,  which  in  1904  had  already  3595 
branches.  For  an  increase  in  the  navy  there  was,  indeed, 
sufficient  excuse  in  the  enormous  expansion  of  German  over-sea 
commerce  and  the  consequent  growth  of  the  mercantile  marine; 
the  value  of  foreign  trade,  which  in  1894  was  £365,000,000,  had 
risen  in  1904  to  £610,000,000,  and  in  the  same  period  the  tonnage 
of  German  merchant  shipping  had  increased  by  234%.  In 
the  session  of  1901  Admiral  von  Tirpitz,  the  minister  of  marine, 
admitted  in  answer  to  a  Socialist  interx>eliation  that  the  naval 
programme  of  1900  would  have  to  be  enlarged.  In  1903  Count 
BUlow  dedared  in  the  Reichstag  that  the  government  was 
endeavouring  to  pursue  a  middle  course  between  "  the  otrava^ 
gant  asfurations  of  the  Pan-Germans  and  the  parochial  polity 
of  the  Social  Democrats,  which  foi^ets  that  in  a  stnigg^  for  life 
and  death  Germany's  means  of  communicaticm  mi^t  be  cut  off." 
At  the  same  time  the  emperor  presented  to  the  Reichstag  a  com- 
parative table,  drawn  up  by  his  own  hand,  showing  the  relative 
strength  of  the  British  and  German  navies.  An  inspired  article  in 
the  Grenzboten  declared  the  object  of  this  to  be  to  moderate  at 
once  the  aggressive  attitude  of  the  Pan-Germans  towards  Great 
Britain  and  British  alarms  at  the  naval  devdopment  of  Germany. 
This  gave  a  fresh  impetus  to  the  naval  agitation  and  cotmter- 
agitation.  In  1904  Count  BfUow  again  fotmd  it  necessary,  in 
reply  to  the  Socialist  leader  Bebel,  to  dedare  that  the  German 
naval  armaments  were  pur^  defenuv&  "  I  cannot  conceive," 
he  said,  "that  the  idea  of  an  Anglo-German  war  should  be 
seriously  entertained  by  sensible  people  in  either  country." 
On  the  i6th  of  November  1905  a  new  Navy  Bill  amplifying  the 
programme  of  1900  was  accepted  by  the  Federal  Diet.  The  Navy 
League,  encouraged  by  its  success,  now  redoubled  its  exertions 
and  demanded  tliat  the  whole  programme  should  be  completed 
by  1912  instead  of  1917.  Bebel  denounced  this  agitation  as 
obviously  directed  against  England;  and  the  government 
thought  it  expedient  to  disavow  the  action  of  its  too  zealous 
allies.  A  telegram  addressed  by  the  emperor  William  to  the 
presidents  of  the  League,  Generals  £eim  and  Menges,  led  to 
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thdr  reugnation;  but  the  effect  of  this  was  largely  counteracted 

by  the  presence  of  Prince  Henry  of  Prussia  and  the  king  of 
Wllrttembeig  at  the  annual  congress  of  the  League  at  Stuttgart  in 
May,  while  at  the  Colonial  Congress  in  the  autumn  the  necessity 
for  a  powerful  navy  was  again  one  of  the  main  themes  of  dis- 
cussion. That  the  government  was,  in  fact,  at  one  with  the 
League  as  to  the  expediency  of  pushing  on  the  naval  programme 
was  proved  by  the  revelations  of  the  first  lord  of  the  admiralty, 
Mi  McKenna,  in  the  debate  on  the  naval  estimates  in  the  British 
purlioment  of  1909.  From  these  it  was  clear  that  the  German 
government  had  for  some  time  past  been  pressing  on  its  naval 
onnaments  with  little  regard  to  the  ostensible  ptogranune,  and 
that  in  the  matter  of  the  newest  types  of  battleships,  Great 
Britain  had  to  redcon  with  the  fact  that,  before  the  date  fixed 
for  the  completion  of  the  programme,  Germany  might  establish 
at  least  an  equaUty. 

The  same  determined  spirit  which  characterized  German  naval 
poUcy  was  evident  also  in  her  relations  with  the  other  powers. 

The  suspicions  as  to  the  stability  of  the  Triple  Alliance 
y^i!^  produced,  indeed,  for  some  years  a  kind  of  nervous- 
ness in  the  attitude  of  the  government,  whose  deter- 
mination to  assert  for  Germany  a  leading  international  r61e 
tended  to  isolate  her  in  Europe.  Hiis  nervousness  was,  in  1903 
and  1904,  espedal]^  evident  in  the  efforts  to  weaken  the  Franco- 
Russian  alliance  by  the  policy  of  what  Bebel  denounced  as 
Germany  "  crawling  on  her  stomach  before  Russia."  Germany 
not  only  backed  up  Russian  poUcy  in  the  East,  and  at  the  out- 
break of  the  Russo-Japanese  War  took  up  towards  her  an  attitude 
of  more  than  benevolent  neutrality,  but  the  cabinets  of  Berlin 
and  St  Petersburg  entered  into  an  agreement  tmder  which  political 
offenders  against  either  government  were  to  be  treated  as  traitors 
to  both.  This  arrangement,  which  made  the  Prussian  police 
the  active  allies  of  the  Third  Section  in  the  persecution  of 
nm  political  suspects,  created  vast  indignation  among  all 
KSmftt-  shades  of  Liberal  opinion  in  Germany,  an  indignation 
which  culminated  with  the  famous  Kttnigabeig  trial. 
This  was  a  prosecution  of  nine  German  subjects  for 
sedition,  conspiracy  and  IhcmajesU  against  the  Russian  emperor, 
and  for  the  circulation  of  books  and  pamphlets  attacting  him 
and  his  government.  The  defendants  were  poor  smu^lers 
from  the  Esthonian  border  marshes,  who  in  the  course  of  their 
ordinary  avocations  had  carried  bales  of  revolutionary  tracts 
into  Russia  without  troubling  as  to  their  contents.  The  trial, 
which  took  place  in  July  1904,  excited  widespread  attention. 
The  prosecution  was  conducted  with  all  the  force  of  the  govern- 
ment; the  defence  was  undertaken  by  some  of  the  most  brilliant 
Liberal  advocates  of  Germany  and  devdoped  in  effect  into  an 
elaborate  indictment,  8iq)ported  by  a  great  wdght  of  first-hand 
evidence,  of  the  iniquities  of  the  Russian  regime.  The  verdict 
of  the  court  was  a  serious  rebuff  for  the  government;  after  a 
preliminary  investigation  of  nine  months,  and  a  pubUc  trial  d  a 
fortnight,  the  major  charges  against  the  prisoners  were  dismissed, 
and  six  of  them  were  condemned  only  to  short  terms  of  imprison- 
ment for  conspiracy. 

The  progress  of  the  Russo-Japanese  War,  however,  soon  re- 
lieved Germany  of  all  anxiety  as  to  the  safety  of  her  eastern 
frontiers,  and  produced  a  corresponding  change  in  her  attitude. 
The  Russian  disasters  in  Manchuria  at  the  beginning  of  1905 
were  followed  by  an  extraordinary  demonstration  of  the  emperor 
William's  ideas  as  to  "  the  world-wide  dominion  of  the  Hohen- 
2ollems,"  in  a  sort  of  imperial  progress  in  the  East,  made  for  the 
purpose  of  impressing  the  Mahommedan  world  with  the  power 
of  Germany.  In  1904  the  German  attitude  towards  Great 
Britain  had  been  in  the  highest  degree  conciliatory;  the  Anglo- 
French  agreement  as  to  Egypt  was  agreed  to  at  Berlin;  a  visit 
of  King  Edward  VII.  to  Kiel  was  reciprocated  by  that  of  the 
German  squadron  to  Plymouth;  in  July  a  treaty  of  arbitration 
was  signed  between  the  two  countries,  while  in  the  Rdchstag 
the  chancellor  declared  that,  Germany's  interests  in  Morocco 
being  purely  commercial,  the  imderstanding  between  France  and 
England  as  to  that  country,  embodied  in  the  convention  of  the 
8th  of  ApiH  1904,  did  not  immediate  concern  hei.  This  attitude 


was  now  changed.  On  the  3xst  of  Haidi  1905  the  em^erm: 
William  landed  at  Tangier,  and  is  reported  <m  this  occation  to 
have  used  language  which  in  effect  amounted  to  a  promise  to 

support  the  sultan  of  Morocco  in  resisting  French  control  His 
visit  to  the  Holy  Land  and  the  solemn  pilgrimage  to  Jerusalem 
were,  in  the  same  way,  a  striking  coup  de  tkiSire  designed  to 
strengthen  the  influence  won  by  Germany  in  the  councils  of  the 
Ottoman  empire,  an  influence  which  she  had  been  careful  not 
to  weaken  by  taking  too  active  a  part  in  the  ramsert  of  the 
powers  engaged  in  pressing  on  the  question  of  Macedonian 
reform. 

Meanwhile  pressure  was  b^ig  put  i4»n  France  to  admit  the 
German  claim  to  a  vtaiat  in  the  affairs  of  Ntsth  AMca,  a  claim 
fortified  by  the  mission  <A  Count  vcm  Tattenbach,  German 

minister  at  Lisbon,  to  Fez  for  the  purpose  of  securing  from  the 
sherifian  government  special  privileges  for  Germany.  This 
aggressive  policy  was  firmly  resisted  by  M.  Delcassi,  the  French 
minister  of  foreign  affairs,  and  for  a  while  war  seemed  to  be 
inevitable.  At  Berlin  powerful  influences,  notably  that  of  Herr 
von  Holsteio — that  mysterious  omnipotence  behind  the  throne — 
were  working  for  this  end;  the  crippling  of  Russia  seoned 
too  favourable  an  opportunity  to  be  n^ected  for  cnishing  the 
menara  of  French  armaments.  That  an  actual  threat  of  war 
was  conveyed  to  the  French  government  (through  Uw  German 
ambaasadw  at  Rome,  it  is  said)  there  can  be  no  doubt.  That 
war  was  prevaited  was  due  partly  to  the  timidity  of  French 
ministers,  partly  to  the  fact  that  at  the  lastlnoment  Herr  von 
Holstein  shrank  from  the  responsibility  of  pressing  his  arguments 
to  a  practical  conclusion.  The  price  of  peace,  however,  was  the 
resignation  of  M.  Delcass6,  who  had  been  prepared  to  maintain 
a  bold  front.  Germany  had  perhaps  missed  an  opportunity  for 
putting  an  end  for  ever  to  the  rivalry  of  France;  but  she  had 
inflicted  a  humiliation  on  her  rival,  and  proved  her  capacity  to 
make  her  voice  heard  in  the  councils  of  Europe.*  The  proceedings 
of  the  conference  of  Algeciras  (see  Morocco)  emphauzed  the 
restored  confidence  of  Germany  ui  her  intemati<»ul  position. 
It  was  notably  the  part  played  by  Austria  in  &iq)porting  the 
German  p<nnt  of  ^Hew  thioi^^oat  at  the  conference  thiU 
strengthened  the  position  of  Germany  in  Europe,  by  drawing 
closer  the  bonds  of  sympathy  between  the  two  empires.  How 
strong  this  position  had  become  was  demonstrated  during  the 
crisis  that  arose  after  the  revolution  in  Turkey  and  the  annexa- 
tion of  Bosnia  and  Herz^vina  by  Austria  in  October  1908. 
The  complete  triumph  of  Baron  von  Aehrenthal's  policy,  in  the 
face  of  the  opposition  of  most  of  the  Eurc^>ean  powers,  was  due 
to  German  support,  and  Germany  suddenly  appeared  as  the 
arbiter  of  the  affairs  of  the  European  continent  (see  Ettsopb: 
History) .  German  nervousness,  yMcb  had  seen  British  intrigues 
everywhere,  and  suspected  in  Uie  beneficent  activities  <rf  King 
Edward  VU.  a  Machiavellian  pUm  for  isolating  Germany  and 
surrounding  her  with  a  net  of  hostile  forces,  gave  way  to  a  spirit 
of  confidence  whidi  could  afford  to  lau^  at  the  terror  of  Germany 
which,  to  judge  from  the  sensational  reports  of  certain  popular 
British  journals,  had  seized  upon  Great  Britain. 

The  great  position  gained  by  the  German  empire  in  these 
years  was  won  in  the  face  of  great  and  increasing  internal  diffi- 
culties.  These  difficulties  were,  in  the  main,  the  out- 
come of  the  peculiar  constitution  <rf  the  empire,  of  ^J**' 
the  singular  compromise  which  it  represented  between  cafttos. 
the  traditional  medieval  polity  and  the  organization 
of  a  modem  state,  ami  of  the  conflicts  of  ideals  and  of  interests 
to  widtAi  this  gave  rise;  these  being  com[dicated  by  the  masterful 
personahty  of  the  emperor  \lf^lliam,  and  his  tendency  to  confuse 
his  position  as  German  emperor  by  the  will  of  the  princes  with 
his  position  as  king  of  Prussia  by  the  grace  of  God. 

In  general,  Germany  had  passed  since  the  war  through  a  social 
and  economic  revolution  similar  to  that  imdergone  by  Great 
Britain  during  the  earlier  half  of  the  X9th  century,  though  on 
a  greater  scale  and  at  a  much  acoelenOed  pace.  A  country 


1  The  elevation  of  Count  BQlow  to  the  rank  of  prince 
after  the  crisis  was  significantly  compaied  with  the 
bestowed  oa  Biimarck  at  Versailles  in  iSfi. 
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mainly  agricultural,  and  in  parts  purely  feudal,  was  changed  into 
one  of  vast  industries  and  of  great  concentrations  of  population; 
and  for  the  ferment  created  by  this  change  there  was  no  such 
safety-valve  in  the  representative  system  as  had  existed  in  England 
since  the  Reform  Bill.  In  spite  of  the  election  of  the  Reichstag  by 
manhood  suffrage,  there  existed,  as  Count  Billow  pointed  out  in 
X904,  no  real  padiamentary  system  in  Germany,  and  "  owing  to 
the  economic,  political,  social  and  religious  structure  of  the 
nation"  there  could  never  be  one.  Of  the  numerous  groups 
composing  the  German  parliament  no  one  ever  secured  a  majority, 
and  in  the  absence  of  such  a  majority  the  imperial  government, 
practically  independent  of  parliament,  knew  how  to  secure  its 
assent  to  its  measures  by  a  process  of  bargaining  with  each 
group  in  turn.  This  system  had  curious  and  very  far-reaching 
results.  The  only  group  which  stood  outside  it,  in  avowed 
hostility  to  the  whole  principle  on  which  the  constitution  was 
based,  was  that  of  the  Social  Democrats,  "  the  only  great  party 
in  Germany  which,"  so  the  veteran  Mommsen  declared  in  1901, 
"  has  any  claim  to  political  respect."  The  consequence  was  the 
rapid  extension  and  widening  of  the  chasm  that  divided  the 
German  people.  The  mass  of  the  working-class,  population  in 
the  Protestant  parts  of  Germany  belonged  to  the  Social 
Democracy,  an  inclusive  term  covering  variations  of  opinion 
from  the  doctrinaire  system  of  Marx  to  a  degree  of  Radicalism 
which  in  England  would  not  be  considered  a  bar  to  a  peerage. 
To  make  head  against  this,  openly  denotmced  by  the  emperor 
himself  as  a  treasonable  movement,  the  government  was  from 
time  to  time  forced  to  make  concessions  to  the  various  groups 
which  placed  their  sectional  interests  in  the  forefront  of  their 
programmes.  To  conciliate  the  CathoUc  Centre  party,  numeri- 
cally the  strongest  of  all,  varioiia  concessions  were  from  time  to 
time  made  to  the  Roman  Catholic  Church,  e.g.  the  repeal  in  1904 
of  the  clause  of  the  Anti-Jesuit  Law  forbidding  the  settlement 
of  individual  members  of  the  order  in  Germany.  The  Conserva- 
tive Agrarians  were  conciliated  by  a  series  of  tariff  acts  placing 
heavy  duties  on  the  importation  of  agricultural  produce  and 
exempting  from  duty  agricultural  implements. 

The  first  of  these  tariffs,  which  in  order  to  overcome  Socialist 
obstruction  was  passed  en  bloc  on  December  13-24,  1902,  led 
to  an  alarming  alteration  in  the  balance  of  psuties 
Soctmi  jjgy,  Reichstag  of  1903,  the  Socialists — ^who 

had  previously  niunbered  5S-— winning  81  seats,  a  gain 
of  23,  Of  the  other  s^ups  only  one,  and  that  hostile 
to  the  govemm^t — the  Poles — had  gained  aseat.  Tliis  startling 
victory  of  the  Social  I>emocracy,  though  to  a  certain  extent 
discoimted  by  the  dissensions  between  the  two  wings  of  the 
party  which  were  revealed  at  the  congress  at  Dresden  in  the  same 
year,  was  in  the  highest  degree  disconcerting  to  the  government ; 
but  in  the  actual  manipulation  of  the  Reichstag  it  facilitated 
the  work  of  the  chancellor  by  enabling  him  to  imite  the  other 
groups  more  readily  against  the  common  enemy.  The  most 
striking  effect  of  the  development  of  this  antagonism  was  the 
gradual  disappearance  as  a  factor  in  [wlitics  of  the  Liberals, 
the  chief  builders  of  the  Empire.  Their  part  henceforth  was 
to  vote  bUndly  with  the  Conservative  groups,  in  a  common  fear 
of  the  Social  Democracy,  or  to  indulge  in  protests,  futile  because 
backed  by  no  power  inside  or  outside  the  parliament;  their 
impotence  was  equally  revealed  when  in  December  1902  they 
voted  with  the  Agrarians  for  the  tariff,  and  in  May  1909  when 
they  withdrew  in  dudgeon  from  the  new  tariff  committee,  and 
allowed  the  reactionary  elements  a  free  hand.  The  political 
struggle  of  the  future  lay  between  the  Conservative  and  Clerical 
elements  in  the  state,  alike  powerful  forces,  and  the  organized 
power  of  the  Social  Democracy.  In  the  elections  of  1907,  indeed, 
the  Social  Democratic  party,  owing  to  the  unparalleled  exertion 
of  the  government,  had  a  set-back,  its  representation  in  parlia- 
ment sinking  to  43;  but  at  the  International  Socialist  Congress, 
which  met  at  Stuttgart  on  the  z8th  August,  Herr  Bebel  was 
able  to  p(Hnt  out  ihat,  in  spite  of  its  defeat  at  the  polls,  the 
Socialist  cause  had  actually  gained  strength  in  the  country, 
their  total  poll  having  increased  from  3,0x0,771  in  1903  to 
3,250,000. 


Dtmo- 


In  addition  to  the  political  strife  and  anxiety  due  to  this 
fundamental  cleavage  within  the  nation,  Germany  was  troubled 
during  the  first  decade  of  the  3oth  century  by  friction 
and  jealousies  arising  out  of  the  federal  constitution  ^J^^ 
of  the  Empire  and  the  preponderant  place  in  it  of  ga^in, 
Prussia.  In  the  work  of  pressing  on  the  national  and 
international  expansion  of  Germany  the  intoests  and  views  of 
the  lesser  constituent  states  of  the  Empire  were  apt  to  be  over- 
looked or  overridden;  and  in  the  southern  states  there  was 
considerable  resentment  at  the  unitarian  tendency  of  the  north, 
which  seemed  to  aim  at  imposing  the  Prussian  modd  on  the  whole 
nation.  This  resentment  was  especially  conspicuous  in  Bavaria, 
which  clings  more  tenacioiisly  than  the  other  states  to  its  separate 
traditions.  When,  on  the  ist  of  April  1902,3  new  stamp,  with  the 
superscription  "  Deutsches  Reich,"  was  issued  for  the  Empire, 
including  Wtirttemberg,  Bavaria  rdused  to  acc^t  it,  retaining 
the  stamp  with  the  Bavarian  lion,  thus  emphasizing  her  deter- 
mination to  retain  her  separate  postal  establishment.  On  the 
23rd  of  October  1903  Baron  FodevUs,  the  new  premier,  addressing 
the  Bavarian  diet,  declared  that  his  government "  would  combat 
with  all  its  strength"  any  tendency  to  assure  the  future  of  the 
Empire  on  any  lines  other  than  the  fed^tive  basis  laid  down 
in  the  imperial  constitution. 

This  protest  was  the  direct  outcome  of  an  instance  of  the 
tendency  of  the  emperor  to  interfere  in  the  affairs  of  the  various 
governments  of  the  Empire.  In  1902  the  Clerical  pgnoa^ 
majority  in  the  Bavarian  diet  had  refused  to  vote  latai^ 
^20,000  asked  by  the  government  for  art  purposes,  vtatiaa 
whereupon  the  emperor  had  telegraphed  expressing 
his  indignation  and  offering  to  give  the  money  himself,  *^'*™' 
an  offer  that  was  politely  dedined.  Another  instance  of  the 
emperor's  interference,  constitutionally  ci  more  importance  as 
directly  affecting  the  rights  of  the  German  sovereigns,  was  in 
the  question  of  the  succession  to  the  principality  of  Lippe  (see 
Lippe).  The  impulsive  character  of  the  emperor,  which  led  him, 
with  the  best  intentions  and  often  with  excellent  effect,  to 
interfere  everywhere  and  in  everything  and  to  utter  opinions 
often  highly  inconvenient  to  his  ministers,  was  the  subject  of  an 
interpellation  in  the  Reichstag  on  the  20th  of  January  1903 
by  the  Socialist  Herr  von  Vollmar,  himself  a  Bavarian.  Count 
Billow,  in  answer  to  his  criticisms,  declared  that  "  the  German 
people  desired,  not  a  shadow,  but  an  emperor  of  flesh  and 
blood."  None  the  less,  the  continued  "  indiscretions  "  of  the 
emperor  so  incensed  public  opinion  that,  five  yean  later,  the 
chancellOT  himsdf  was  forced  to  side  with  it  in  obtdning  from 
the  emperor  an  tmdertaking  to  submit  all  his  public  utterances 
previously  to  his  ministers  for  approval  (see  William  XL., 
German  emperor). 

Meanwhile,  the  attempt  to  complete  the  Germanization  of  the 
frontier  provinces  of  the  Empire  by  conciliation  or  repression  con- 
tinued.  In  this  respect  progress  was  made  especially 
in  Alsace-Lorraine.    In  May  1902,  in  return  for  the  Qennaa 
money  granted  by  the  ReichslSnder  for  the  restoration 
of  the  imperial  castle  of  HohekSnigsburg  in  the  Vosges,  ***** 
the  emperor  promised  to  abolish  the  Diktaturparagraphen;  the 
proposal  was  accepted  by  the  Reichstag,  and  the  exceptional 
laws  relating  to  Alsace-Lorraine  were  repealed.   Less  happy 
were  the  efforts  of  the  Prussian  government  at  the  Germaniza- 
tion of  Prussian  Poland  and  Schleswig.   In  the  former,  in  spite 
of,  or  perhaps  because  of,  the  attempt  to  crush  the  Polish  lan^uafe 
and  spirit,  the  Polish  element  continuously  increased,  reinforced 
by  immigrants  from  across  the  frontier;  in  the  latter  the  Danish 
language  more  than  held  its  own,  for  similar  reasons,  but  the 
treaty  signed  on  the  iith  of  January  1907  between  Prussia  and 
Denmark,  as  to  the  status  of  the  Danish  "  optants  "  in  the  duchies, 
removed  the  worst  grievance  from  which  the  province  was  suffer- 
ing (see  ScHLESwiG-HoLSTEiN  Questioh). 

Of  more  serious  import  were  the  yearly  and  increasing  defidts 
in  the  imperial  budget,  and  the  consequent  enormous  growth  of 
the  debt.  This  was  partly  due  to  the  cimmerdal  and  industrial 
depression  of  the  early  years  of  the  century,  partly  was  another 
outcome  of  the  federal  constitution,  wliich  made  it  difficult  to 
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adjtist  the  budget  to  the  growing  needs  <rf  the  Empire  without 
disajranging  the  finances  of  its  constitutent  states.  The  crisis 
jgM^M.  became  acute  when  the  estimates  for  the  year  1909 
<iH  ot  showed  that  some  £3  5,000,000  would  have  to  be  raised 
Mtawrw  j,y.  additional  taxes,  largely  to  meet  the  cost  of  the  ei- 
panded  naval  programme.  The  budget  presented  to 
the  Reichstag  by  Prince  Blilow,  which  laid  new  burdens  upon  the 
landed  and  capitalist  classes,  was  fiercely  opposed  by  the  Agrarians, 
and  led  to  the  break-up  of  the  Liberal- Conservative  bloc  on  whose 
support  the  chancellor  had  relied  since  the  elections  of  1906. 
The  budget  was  torn  to  pieces  in  the  couimittee  selected  to  report 
on  it;  the  Liberal  members,  after  a  vain  protest,  seceded;  and 
the  Conservative  majority  had  a  free  hand  to  amend  it  in  accord- 
ance with  their  views.  In  the  long  and  acrimonious  debates  that 
followed  in  the  Reichstag  itself  Uie  strange  spectacle  was  pre- 
sented of  the  chancellor  fighting  a  coalition  of  the  Conservatives 
and  the  Catholic  Centre  with  the  aid  of  the  Socialists  and  Liberals. 
The  contest  was  from  the  first  hopeless,  and,  but  for  the  personal 
request  of  the  emperor  that  he  would  pilot  the  Finance  Bill 
through  the  House  in  some  shape  or  other,  Prince  Biilow 
would  have  resigned  early  in  the  year.  So  soon  as  the  budget 
was  passed  he  once  more  tendered  his  resignation,  and  on  the 
14th  of  July  a  special  edition  of  the  Imperial  Gazette  announced 
that  it  had  been  accepted  by  the  emperor.  The  post  of  imperial 
chancellor  was  at  the  same  time  conferred  on  Theobald  von 
Bethmann-HoUvegi  the  imperial  secretary  of  state  for  the 
interior.!  (W.  A.  P.) 

BiMiography  of  German  History. — Although  the  authorities 
for  the  history  of  Germany  may  be  said  to  begin  with  Caesar,  it 
is  Tacitus  who  is  especially  useful,  his  Germania  being  an  in- 
valuable mine  of  information  about  the  early  inhabitants  of  the 
country.  In  the  dark  and  disordered  centuries  which  followed 
there  are  only  a  few  scanty  notices  of  the  Germans,  mainly  in 
the  works  of  foreign  writers  like  Gregory  of  Tours  and  Jordanes; 
and  then  the  8th  and  gth  centuries,  the  time  of  the  revival  of 
learning  which  is  associated  with  the  name  of  Charlemagne,  is 
reached.  By  the  end  of  this  period  Christianity  had  been  firmly 
established  among  most  of  the  German  tribes;  the  monks  were 
the  trustees  of  the  new  learning,  and  we  must  look  mainly, 
although  not  exclusively,  to  the  monasteries  for  our  authorities. 
The  work  of  the  monks  generally  took  the  form  of  Annales  or 
Chronica^  and  among  the  numerous  German  monasteries  which 
are  famous  in  this  connexion  may  be  mentioned  Fulda,  Reichenau, 
St  Gall  and  Lorsch.  For  contemporary  history  and  also  for  the 
century  or  so  which  preceded  the  lifetimes  of  their  authors  these 
writings  are  fairly  trustworthy,  but  beyond  this  they  are  little 
more  than  collections  of  legends.  There  are  also  a  large  number 
of  lives  of  saints  and  churchmen,  in  which  the  legendary  element 
is  still  more  conspicuous. 

With  regard  to  the  Annates  and  Chronica  three  important 
considerations  must  be  mentioned.  They  are  local,  they  are 
monastic,  and  th^  are  partisan.  The  writer  in  the  Saxon  abbey 
of  Corvey,  or  in  the  Franconian  abbey  of  Fulda,  knows  only  about 
events  which  happened  near  his  own  doors;  he  records,  it  is  true, 
occurrences  which  rumour  has  brought  to  his  ears,  but  in  general 
he  is  trustworthy  only  for  the  history  of  his  own  neighbourhood. 
The  Saxon  and  the  Franconian  annalists  know  nothing  of  the 
distant  Bavarians;  there  is  even  a  gulf  between  the  Bavarian 
and  the  Swabian.  Then  the  Annals  are  monastic.  To  their 
writers  the  afiairs  of  the  great  world  are  of  less  importance  than 

*  He  was  born  on  November  39,  18^6,  the  son  of  a  wealthy 
Rhenish  landowner,  and  grandson  of  Moritz  August  von  Bethmann- 
HoUwc^  (1795-1877),  professor  of  law  at  Bonn,  ennobled  in  1840, 
and  from  1858  to  i8iS2  minister  of  education  and  religion  at  Berhn. 
Herr  von  Bethmann-HoUweg  studied  law  at  Strassbut^,  Leipzig  and 
Berlin,  entered  the  Prussian  civil  service  in  1882,  and,  passing 
successfully  through  the  various  stages  of  a  German  administrative 
career,  became  governor  (Oberpr&sident)  of  the  province  of  Branden- 
burg in  1899.  In  1905  he  became  Prussian  minister  of  the  interior. 
Two  years  later  hesucceeded  Count  Posadowsky  as  imperial  secretary 
of  state  for  the  interior  and  representative  of  the  imperial  chancellor, 
and  was  at  the  same  time  made  vice-president  of  the  council  of 
Prussian  ministers,  an  office  and  title  which  had  been  in  abeyance 
for  some  years  and  were  now  again  suppressed. 


those  of  the  monastery  itself.  The  Saxon  Widukind,  for  instance, 
gives  more  space  to  the  tale  of  the  martyrdom  of  St  Vitus  than 
he  does  to  several  of  the  important  campaigns  of  Henry  the 
Fowler.  Lastly,  the  annalist  is  a  partisan.  One  is  con- 
cerned to  glorify  at  all  costs  the  Carolingian  house;  another 
sacrifices  almost  everything  to  attack  the  emperor  Henry  IV. 
and  to  defend  the  Papacy;  while  a  third  holds  a  brief  for 
some  king  or  emperor,  like  L<ouis  the  Pious  or  Otto  the 
Great. 

Two  di£&culties  are  met  with  in  giving  an  accotmt  of  the 
sources  of  German  history.  In  the  7th,  8th  and  9th  centuries 
it  is  hard,  if  not  impossible,  to  disentangle  the  history  of  Germany 
from  that  of  the  rest  of  the  Frankish  empire  of  which  it  formed 
part;  in  fact  it  is  not  until  the  time  of  the  dissensions  between 
the  sons  of  the  emperor  Louis  I.  that  there  are  any  signs  of 
demarcation  between  the  East  and  the  West  Franks,  or,  in  other 
words,  any  separate  history  of  Germany.  The  second  difficulty 
arises  later  and  is  due  to  the  connexion  of  Germany  with  the 
Empire.  Germany  was  always  the  great  pillar  of  the  imperial 
power;  for  several  centuries  it  was  the  Empire  in  everything 
but  in  name,  and  yet  its  political  history  is  often  overshadowed 
by  the  glamour  of  events  in  Italy.  While  the  chroniclers  were 
recording  the  deeds  of  Frederick  I.  and  of  Frederick  II.  in  the 
peninsula,  the  domestic  history  of  Germany  remained  to  a  lai^e 
extent  unwritten. 

Among  the  early  German  chroniclers  the  Sa»>n  Widukind,  the 
author  of  the  Res  gestae  Saxonicae,  is  worthy  of  mention.  He  was 
a  monk  of  Corvey,  and  his  work  is  the  best  authority  for  the  early 
history  of  Saxony.  Lambert,  a  monk  of  Hersfeld,  and  Widu- 
kind's  coimtryman,  Bruno,  in  his  bello  Saxonico,  tell  the  story 
of  the  great  contest  between  the  emperor  Henry  IV.  and  Pope 
Gregory  VII.,  with  special  reference  to  the  Saxon  part  of  the 
struggle.  But  perhaps  the  ablest  and  the  most  serviceable  of 
these  early  writers  is  Otto  of  Freising,  a  member  of  the  Baben- 
berg  family.  Otto  was  also  related  to  the  great  house  of  Hohen- 
staufen,  a  relationship  which  gave  him  access  to  sources  of 
informarion  usually  withheld  from  the  ordinary  monastic  annalist, 
and  his  work  is  very  valuable  for  the  earUer  part  of  the  career 
of  Frederick  I.  Something  is  learned,  too,  from  biograi^iies 
written  by  the  monks,  of  which  Einhard's  Vita  KarM  Magni 
is  the  greatest  and  the  best,  and  Wipo's  life  of  the  emperor 
Conrad  U.  is  valuable,  while  another  CaroUns^  courtier, 
Nithard,  has  a  special  interest  as,  almost  alone  among  these 
early  chroniclers,  being  a  soldier  and  not  a  monk. 

The  monastic  writers  remain  our  chief  authorities  until  the 
great  change  brought  about  by  the  invention  of  printing,  although 
a  certain  amount  of  work  was  done  by  clerical  writers  attached 
to  the  courts  of  various  rulers.  Parallel  with  this  event  the 
revival  of  learning  was  producing  a  great  number  of  men  who  could 
write,  and,  more  important  still,  of  men  who  were  throwing  oS 
the  monastic  habits  of  thought  and  passing  into  a  new  intellectual 
atmosphere.  The  Renaissance  was  followed  by  the  fierce  con- 
troversies aroused  by  the  Reformation,  and  the  result  was  the 
output  of  an  enormous  mass  of  writings  covering  every  phase 
of  the  mighty  combat  and  possessing  every  literary  virtue  save 
that  of  impartiality.  But  apart  from  these  polemical  writings, 
many  of  which  had  only  an  ephemeral  value,  the  Renaissance 
was  the  source  of  another  stream  of  historical  literature.  Several 
princes  and  other  leading  personages,  foremost  among  whom 
was  the  emperor  Maximilian  I.,  had  spent  a  good  deal  of  time 
and  money  in  collecting  the  manuscripts  of  the  medieval 
chroniclers,  and  these  now  began  to  be  printed.  The  chronicle 
of  Otto  of  Freising,  which  appeared  in  1515,  and  the  Vita  of 
Einhard,  which  appeared  six  years  later,  are  only  two  among 
the  many  printed  at  this  time.  The  publication  of  collections 
of  chronicles  began  in  1529,  and  the  uncritical  fashion  in  wfaidi 
these  were  reproduced  made  forgeries  easy  and  frequent.  There 
was,  indeed,  more  than  a  zeal  for  pure  learning  behind  this  new 
movement;  for  both  parties  in  the  great  religious  controversy 
of  the  time  used  these  records  of  the  past  as  a  storehouse  of 
weapons  of  offence.  The  Protestants  eagerly  sought  out  the 
writings  which  exposed  and  denounced  the  arrogance  of  the 
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popes,  while  the  Rom&iusts  attempted  to  counter  them,  with 
the  numerous  lives  ot  the  saints. 

But  before  the  caw  material  of  history  thus  begw  to  increase 
eiunmously  in  bulk,  it  had  already  begun  to  change  its  character 
and  to  assume  its  modem  form.  The  Ckronide  still  survived  as 
a  medium  of  conveying  information,  though  more  often  than  not 
this  was  now  written  by  a  layman;  but  new  stores  of  information 
were  coming  into  existence,  or  rather  the  old  stores  were  expanding 
and  taking  a  different  form.  Very  roughly  these  may  be  divided 
into  six  sections,  (i)  Official  documents  issued  by  the  emperors 
and  other  German  rulers.  (2)  Treaties  concluded  between 
Germany  and  other  powers  and  also  between  one  German  state 
and  another.  (5)  De^tches  sent  to  England,  Spain  and  other 
countries  by  their  representatives  in  various  inrts  of  Germany. 

(4)  Controversial  writings  or  treatises  written  to  attack  or  defend 
a  given  position,  largdy  the  product  of  the  Reformaticm  period. 

(5)  The  correspondence  of  eminent  and  observant  persons.  (6) 
An  enormous  mass  of  personal  impressions  taking  the  form  of 
Commentaries,  Memoirs  and  Diaries  iTagebUcher).  Moreover, 
important  personages  still  find  eulogistic  biographers  and 
defenders,  e.g.  the  fanciful  writings  about  the  emperor  Maxi- 
milian I.  or  Fufendori's  Dt  rebus  gesUs  Friderici  WWlelmi  Magni 
tiUctoris  Brandenburgicu 

Through  the  dust  aroused  by  the  great  Reformation  controversy 
appear  the  dim  beginnings  of  the  scientific  spirit  in  the  writing 
of  history,  and  in  this  connexion  the  name  of  Aventinus,  "  the 
Bavarian  Herodotus,"  may  be  mentioned.  But  tor  many  years 
hardly  any  progress  was  made  in  this  direction.  Even  if  they 
possessed  the  requisite  qualifications  the  historiogn^>hers  attached 
to  the  coiurts  of  the  emperor  Charles  V.  and  of  lesser  potentates 
could  not  afford  to  be  impartial.  Thus  new  histories  were  written 
and  old  ones  unearthed,  collected  and  printed,  but  no  attempt 
was  made  to  criticize  and  collate  the  manuscripts  of  the  past, 
or  to  present  two  sides  of  a  question  in  the  writings  of  the  present. 
Among  the  collections  of  authorities  made  during  the  i6th  and 
17th  centuries  those  of  J.  Pistorius  (Frankfort,  1583-1607), 
of  £.  Lindenbrog  (Frankfort,  1609)  and  of  M.  Freher  (Frankfort, 
X600-1611),  miay  be  noticed,  although  these  were  only  put 
together  and  printed  in  the  most  haphazard  and  unconnected 
fashion.  Passing  thus  through  these  two  centuries  we  readi  the 
beginning  of  the  iSth  century  and  the  work  done  for  German 
historical  scholarship  by  the  philosopher  Leibnitz,  who  sought 
to  do  for  his  own  country  what  Muratori  was  doing  for  Italy. 
For  some  years  it  had  been  recognized  that  the  collection  and 
arrangement  of  the  authorities  for  German  history  was  too  great 
an  undertaking  for  any  one  man,  and  societies  imder  very 
influential  patronage  were  founded  for  this  purpose.  But  very 
slight  results  attended  these  elaborate  schemes,  although  their 
failure  did  not  deter  Leibnitz  from  pursuing  the  same  end. 
The  two  chief  collections  which  were  issued  by  the  philosopher 
are  the  Accessiones  historicae  (1698-1700)  and  the  Sariptores 
rmm  Bruttmcmumm\  the  latter  <A  these,  containing  docu- 
ments centring  round  the  history  of  the  Welf  family,  was  pub- 
lished in  three  volumes  at  Hanover  (1707-1711).  Leibnitz 
worked  at  another  collection,  the  Origines  Guelficae,  which  was 
completed  and  issued  by  his  pupils  (Hanover,  1750-1780),  and 
also  at  Annales  imperii  occidentis  Brunsvicenses,  which,  although 
the  most  valuable  collection  of  the  kind  yet  made,  was  not  pub- 
lished until  edited  by  G.  H.  Pertz  (Hanover,  1843-1846).  Other 
collections  followed  those  of  Leibnitz,  among  which  may  be 
mentioned  the  Corpus  kistoriatm  medn  am  of  J.  G.  Eccard 
(I^pzig,  1723)  and  the  Scriptores  rerum  Germanicarum  of  J.  B. 
Mencke  (Leipzig,  1738).  But  these  collections  are  merely 
heaps  of  historiol  material,  good  and  bad;  the  documents 
therein  were  not  examined  and  they  ace  now  quite  superseded. 
They  give,  however,  evidence  of  the  great  industry  of  their 
authors,  and  are  the  foundations  upon  which  modem  German 
scholarship  has  built. 

In  the  19th  century  the  scientific  spirit  received  a  great 
impetus  from  the  German  system  of  education,  one  feature  of 
wMch  was  that  the  univeisiries  began  to  require  original  work 
for  some  of  their  d^rees.   In  this  field  of  scientific  research  the 


Germans  were  the  pioneers,  and  in  it  they  are  still  pre-eminent, 
with  Ranke  as  their  most  famous  name  and  the  SfonumetUa 
Gamaniae  kistorica  as  their  greatest  production.  The  Monu- 
tmmta  is  a  critical  and  ordered  collection  of  documoits  relating 

to  the  history  of  Germany  between  500  and  1500!  It  owes  its 
origin  mainly  to  the  efforts  of  the  statesman  Stein,  who  was 
responsible  for  the  foundation  of  the  GeseUschaftfUr  iUtere  deutsche 
Gesckichtskunde,  under  the  auspices  of  which  the  work  was  begun. 
The  Gesellschaft  was  established  in  i8ig,  and,  the  editorial  work 
having  been  entrusted  to  G.  H.  Pertz,  the  first  volume  of 
the  Monumenta  was  published  in  1826.  The  work  was  divided 
into  five  sections:  Scriptores,  Leges,  Diplomata,  Epistolae  zad 
Antiguitotes,  but  it  was  many  years  before  an3rthing  was  done 
with  regard  to  the  two  last-named  secrions.  In  the  three 
remaining  ones,  however,  folio  volumes  were  published  regularly, 
and  by  1909  thirty  folio  volumes  of  Scriptores,  five  of  Leges 
and  one  of  Diplomata  imperii  had  appeared.  But  meanwhile 
a  change  of  organization  had  taken  place.  When  Pertz  resigned 
his  editorial  position  in  1874  and  the  GeseUsckaft  was  dissolved, 
twenty-four  folio  volumes  had  been  published.  The  Prussian 
Academy  of  Sciences  now  made  itself  responsible  for  the  continu- 
ance of  the  work,  and  a  board  of  direction  was  appointed,  the 
presidents  of  which  were  successively  G.  Waitz,  W.  Wattenbach, 
£.  Dttnunler  and  O.  Holder-Egger.  Soon  afterwards  as  money 
became  more  plentiful  the  scope  of  work  was  extended;  the 
production  of  the  folio  volumes  continued,  but  the  five  sections 
were  subdivided  and  in  each  of  these  a  series  of  quarto  vdumes 
was  issued.  Hie  titles  of  these  new  sections  give  a  sufficient 
idea  of  their  contents.  The  Scriptores  are  divided  into  Auctores 
antiquissimi,  Scriptores  rerum  Merooingicarum,  Scriptores  rerum 
Langobardicarum  et  Italicarum,  LibeUi  de  Hie  imperatorum  et 
pontificum,  Gesta  ponUficum  Romanorum  and  Deutsche  Ckroniken, 
or  Scriptores  qui  vernacula  Hngua  usi  sunt.  The  Leges  are  divided 
into  Leges  nationum  Germanicarum,  Capitularia  regum  Francorum, 
Concilia,  ConsiituOones  imperatorum  et  regum  and  Formulae. 
Three  quarto  volumes  of  Diplomata  regum  et  imperatorum 
Germaniae  and  one  of  Diplomata  Karolingorum  had  been  pub- 
lished by  1909.  Work  was  also  begim  upon  the  AtUiqmtates 
and  the  Epist^ae.  The  sections  of  the  former  are  Po&ae  LaHni 
medU  oeH,  Libri  eonjratermlatum  and  Necrdopa  GermamoB, 
and  of  the  latter  Epi^olae  saecuH  XIII.  and  Epistolae  Mero- 
vingid  et  KaroHni  aevi.  Meanwhile  the  publication  of  the 
Scriptores  proper  continues,  although  the  thirty-first  and  sub- 
sequent volumes  are  in  quarto  and  not  in  folio,  and  the  number  of 
volumes  in  the  whole  undertaking  is  continually  being  increased. 
The  archives  of  the  GeseUsckaft  have  been  published  in  twelve 
volumes,  and  a  large  number  of  volumes  of  the  Neues  Archiv 
have  appeared.  Some  of  the  MSS.  have  been  printed  in  facsimile, 
and  an  index  to  the  Mottumenta,  edited  by  O.  Holder-Egger  and 
K.  Zeumer,  appeared  in  1890.  The  writings  of  the  matt  im- 
portant chroniclers  have  been  published  separately,  and  many 
of  them  have  been  translated  into  Gecman. 

It  will  thus  be  seen  that  the  ground  covered  by  the  Monumenta 
is  enormous.  The  volumes  of  the  Scriptores  contain  not  only  the 
domestic  chroniclers,  but  also  selections  from  the  work  of  foreign 
writers  who  give  information  about  the  history  of  Germany — for 
example,  the  Englishman  Matthew  Paris.  In  the  main  these 
writings  are  arranged  in  chronological  order.  Each  has  been 
edited  by  an  e:q>ert,  and  the  various  introductions  give  evidence 
of  the  number  of  MSS.  collated  and  the  great  pains  taken  to 
ensure  textual  accuracy  on  the  part  d  the  difiereat  editors, 
among  whom  may  be  mentioned  Mommsen  aud  Lappenberg. 
Other  great  names  in  German  historical  scholarship  have  also 
assisted  in  this  work.  In  addition  to  Waitz  the  Leges  section  has 
enjoyed  the  services  of  F.  Bluhme  and  of  H.  Brunner,  and  the 
Diplomata  section  of  T.  Sickel,  H.  Bresslau  and  £.  Mtthlbacher. 

The  progress  of  the  Monumenta  stimidated  the  production  of 
other  works  of  a  like  nature,  and  among  the  smaller  collections 
of  authorities  which  appeared  during  the  19th  century  two  are 
worthy  of  mention.  These  are  the  Pontes  rerum  Germanicarum, 
edited  by  J.  F.  Bohmer  (Stuttgart,  1843-1S68),  a  collection  <A 
sources  of  the  xath,  15th  and  X4th  centuries,  and  the  BiUiotkeca 
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rerum  Germanicarum,  edited  by  Ph.  Jafffi  (Berlin,  1864-1873). 
Another  development  followed  the  production  of  the  Monumenia, 
this  being  the  establishment  in  most  of  the  German  states  of 
societies  the  object  of  which  was  to  foster  the  study  of  local 
history.  Rdexence  may  be  made  to  a  Verein  for  this  purpose  in 
Saxony  and  to  others  in  Silesia  and  in  Mecklenburg.  Much  has 
also  been  done  in  Prussia,  in  Brandenburg,  in  Bavaria,  in  Hanover, 
in  Wtlrttemberg  and  in  Baden,  and  collections  of  authorities 
have  been  made  by  competent  scholars,  of  which  the  Gesckickts- 
qudlen  der  Pronnz  Sachsen  und  angrenzender  Gebieie  (Halle, 
1870,  fol.),  which  extends  to  forty  volumes,  the  smaller  Scriptores 
rerum  Prusskarum  (Leipzig,  1861-1874),  and  the  seventy-seven 
volumes  of  the  Publikationen  aus  den  kdniglichen  preussiscken 
Staatsttrckiven,  veranlasst  und  unterstUUU  durch  die  kdnigtkhe 
ArckivaerwUtung  (Leipzig,  1878,  foL),  may  be  cited  as  examples. 
The  dties  have  followed  the  same  path  and  their  archives  are 
being  thoroughly  examined.  In  1836  an  I7rJbHi(jeff6«£Aof  Frank- 
fort was  puMi^ed,  and  this  example  has  been  widely  followed, 
the  work  done  in  Cologne,  in  Bremen  and  in  Mainz  b^ngperfaaps 
specially  noticeable.  Moreover  an  tustozical  commission  at 
Munich  has  published  twenty-eight  volumes  in  the  series  Die 
Chroniken  der  deuischm  Siddte  vom  14.  bis  ins  16.  Jahrhundert 
(Leipzig,  1862,  fol.).  Lastly,  many  documents  relating  to  the 
great  families  at  Germany,  amcHig  them  those  oi  HohenzoUem 
and  of  Wittelsbach,  have  been  carefully  edited  and  f^vea  to  the 
world. 

With  this  great  mass  of  material  a>llected,  sifted  and  edited 
by  scholars  of  the  highest  standing  it  is  not  surprising  that 
modem  wo^  on  the  history  of  Germany  are  stupendous  in 
ntmibo'  and  are  generally  erf  pn^iuid  learning,  and  this  in 
qiite  of  the  fact  that  some  German  historians — Gr^iozovius, 
Pauli  and  Lappenberg,  for  example — have  devoted  thdr  time  to 
researches  into  the  history  of  foreign  lands. 

The  earliest  period  is  dealt  with  by  K.  Zeuss  in  Die  Deuischen  und 
die  Nachbarstamme  (Munich,  1837;  new  ed.,  Giittingen,  1904);  and 
then  by  F.  Dahn  in  his  Urgeschickie  der  germaniscken  una  roma- 
nischen  ViUker  (Berlin,  1880-1889)  and  his  Die  KGnige  der  Germanen, 
volumes  of  which  haveappeared  at  intervals  between  1861  and  1909. 

The  Carolingian  time  is  covered  by  E.  DQmmler's  Cescktehte 
des  ostfrdnkischen  Reichs  (Leipzig,  1887-1888),  and  then  follow 
Ranke  s  Jahrbticher  des  deuischen  Reichs  unter  dem  sdchsischen 
Hause  (Berlin,  1837-1840},  W.  von  Giesebrecht's  Geschichte  der 
deuischen  KaiserteU  (1855-1888),  and  F.  Raumer*8  GesckichU  der 
Hohenstaufen. 

For  the  reigns  of  Lothair  the  Saxon  and  Conrad  HI.  P.  Taffy's 
books,  Geschtchte  des  deutschen  Seiches  unter  Lothar  dem  Sachsen 

S Berlin,  1843)  and  Geschichte  des  deutschen  Retches  unter  Conrad  III. 
Hanover,  1845),  may  be  consulted. 

The  chief  histories  on  the  period  between  the  fall  of  the  Hohen- 
staufen and  the  Renaissance  are:  T.  Lindner,  Deutsche  Geschichte 
unter  den  Habsburgem  und  Luxemburgem  (Stuttgart,  1888-1893); 
O.  Lorenz,  Deutsche  Geschichte  im  13.  und  14.  Jahrhundert  (Vienna, 
1863-1867);  J.  Aschbach,  Geschichte  Kaiser  Sigmunds  (Hamburg, 
1838-1845);  K.  Fischer,  Deutsches  Leben  una  deutsche  Zustdnde 
von  der  Hohenstaufenzeit  bis  ins  Reformationsxeitalter  (Gotha,  1884) ; 
V.  von  Kraus,  Deutsche  Geschichte  im  Ausgange  des  Mittelalters 
(Stuttgart,  1888-1905),  and  A.  Bachmann,  Deutsche  Reichsgeschkhte 
im  ZeQaSter  Friedrichs  TIL  und  Maximilians  I.  (Leipzig.  1884-1894). 

The  two  greatest  works  on  the  Reformation  period  are  L.  von 
Ranke's  Deutsche  Geschichte  im  Zeitaller  der  Reformation  (Leipzig, 
1882)  and  J.  janssen's  Geschichte  des  deutschen  Volhes  sett  dem 
Ausgang  des  MUtdaUers  (1897-1903)-  Other  works  which  may  be 
mentioned  are:  F.  B.  von  Bucnoltz,  Geschichte  der  Regierung 
Ferdinands  I.  (Vienna,  1831-1838) ;  C.  Egelhaaf,  Deutsche  Geschichte 
im  Zeitaller  der  R^ormation  (Berlin,  18^3),  and  F.  von  Bezold, 
Geschichte  der  deutschen  Reformation  (BerUn,  1890). 

For  the  years  after  the  Reformation  we  have  Ranke,  Zur  deutschen 
Geschichte— Vom  Rdigton^ri^Un  bis  mm  jqjShrigen  Kriege  (Leipzig, 
1 888);  M.  Ritter,  Deutsche  Geschichte  im  ZeitMter  der  Gegenrefor- 
mation  und  des  dreissigjdhrigen  Krieges  (Stuttgart,  1887,  fol.);  G. 
Droysen,  Geschichte  der  Gegenreformatton  (Berlin,  1893) ;  A.  Gindely, 
Rudolf  II.  und  seine  ZeU  (Prague,  1 862-1868)  and  Geschichte  des 
dreissigjdhrigen  Krieges  (Prague,  1869-1880).  Gindely's  book  is,  of 
course,  only  one  among  an  enormous  number  of  works  on  the  Thirty 
Years'  War. 

For  the  oeriod  leading  up  to  the  time  of  Frederick  the  Great  we 
have  B.  ErdmannsdSrfier,  Deutsche  Geschichte  vom  Westfdlischen 
Frieden  bis  sum  Regierungsantritt  Friedrichs  des  Grossen  (Berlin, 
1892-1893) ;  and  then  follow  Ranke,  Zur  GeschiclUe  von  Osterreich  und 
Preussen  zwischen  den  FriedensschlOssen  wm  Aachen  und  Hubertus- 
burg  (Leipzig,  1875)  and  Die  deutschen  Mdchte  und  der  FUrstenbund 


(I^pztg.  1871-1872);  K.  Biedermann,  Deutschland  im  18.  Jahr- 
hundert (Leipzig,  1854-"  880);  W.  Oncken,  Das  Zeitaller  Friedrichs 
des  Grossen  (Berlin,  1880-C882);  A.  von  Ameth,  Geschichte  Maria 
Theresias  (Vienna,  1863-1879);  L.  H&usser,  Deutsche  Geschiehig 
vom  Tode  Friedrichs  des  Grossen  bis  zur  GrUndung  des  Deuischen 
Bundes  (Berlin,  1861-1863),  and  K.T.  vonYitAzcX,  Deutsche  Geschichte 
vom  Tode  Friedrichs  des  Grossen  bis  tur  Aufihsung  des  alten  Reichs 
(Stuttgart,  189Q,  fol.). 

For  the  I9tn  century  we  may  mention:  H.  von  Treitschke, 
Deutsche  Geschichte  im  ifi.  Jahrhundert  (Lap>m^,  1879-1894);  H.  von 
Sybel,  Die  Begritndung  des  deutschen  Reiches  durch  Wilhelm  I. 
(Munich,  1889-1804);  G.  Kaufmann,  Politische  Geschichte  Deutsch- 
lands  im  ig.  Jahrhundert  (Berlin,  1900),  and  H.  von  Zwiedeneck- 
S0denhorst,  Deutsche  Geschichte  von  der  Aufidsung  des  alten  bis  tur 
GrUndung  des  neuen  Reiches  (Stuttgart,  1897-1905).  These  are 
perhaps  the  most  important,  but  there  are  many  others  of  which  the 
following  is  a  selection :  K.  Fischer,  Die  Nation  und  der  Bundestag 
(Leipzig,  1880);  K.  KlOpfel,  Geschichte  der  deutschen  Einkeits- 
bestrebungen  bis  su  ihrer  ErfUUung  (Beriin,  1873-1873);  H.  Blum, 
Die  deutsche  Revolution  1848-184^  (Florence,  1897)  AXiiDas  deutsche 
Reich  zur  Zeit  Bismarcks  (Leipzig,   1893);  W.  Maurenbrecher, 


Griindung  des  deutschen  Reiches  (Leipzig.  1892);  H.  Friedjung,  Der 
Kampf  um  die  Vorherrschaft  in  Deutschland  l8S^J866  (Stuttgart, 
1897} :  C.  von  Kaltenbom,  Geschichte  der  deutschen  Bundesverhalt~ 
nisse  und  Einhettsbestrebungen  von  1806-1856  (Berlin,  1857);  J. 
JastFow,  Cesc^hte  des  deutschen  Binheits^aumes  imd  seiner  ErJiiUung 
(Berlin,  1885),  and  P.  KI6ppel,  Dreissig  Jahre  deutscher  Verfassungs- 
geschichte  (Leipzig,  1900). 

For  the  moat  recent  devel<^>ments  o{  German  pohtlcs  see  H. 
Schulthess,  Europ&ischer  Gescktchtskalender  (Ndrdlingen,  1861,  fol., 
a  work  similar  to  the  English  Annual  Register);  W.  Mtiller  and 
K.  Wippermann,  Politische  Geschichte  der  Cegenwart  (Beriin,  1868, 
fol.);  the  Staiistisches  Jahrbuch  des  deutschen  Reichs,  and  A.  L. 
Lowell,  Governments  and  Parties  in  Continental  Europe  (1896). 

A  {[ood  general  history  of  Germany  is  the  BihUothek  deutscher 
Geschichte,  edited  by  H.  von  Zwiedeneck-Stidenhorst  (Stuttgart, 
1876,  fol.).  Other  general  histories,  although  on  a  smaller  scale,  are 
K.  Lamprecht,  Deutsche  Geschichte  (Berlin,  1801-1896);  O.  Kfimmel, 
Deutsche  Geschichte  (Dresden,  1889);  K.  Biedermann,  Deutsche 
Volks-  und  KuUurgesckichU  H^Tiesbaden,  1885);  T.  Lindner,  Ge- 
schichte des  deutschen  Volks  (Stuttgart,  1891);  the  Sandbuch  der 
deutschen  Geschichte,  edited  by  B.  Gebhardt  (Stuttgart,  1901),  and 
K.  W.  Nitzsch,  Geschichte  des  deutschen  Volkits  bis  turn  Augsburier 
Religionsfrieden  (Ldpzig,  1883-1885). 

Special  reference  is  deservedly  made  to  three  works  of  the  hi^est 
value.  These  are  J.  G.  Droysen's  great  Geschichte  der  preussischen 
Politik  (Beriin.  1855-1886);  the  Deutsche  Reichstagsakten,  the  first 
series  of  whkh  was  published  at  Munich  (1867,  fol.)  and  the  second 
at  Gotha  (1693-1901);  and  the  collection  known  as  the  Regesta 
imperii,  which  owes  its  existence  to  the  labours  of  J.  F.  BAhmer. 
Nearly  the  whole  of  the  period  between  751  and  1347  is  covered  by 
these  volumes;  the  charters  and  other  documents  of  some  of  the 
German  kings  being  edited  by  Bdhmer  himself,  and  new  and  enlarged 
editions  of  certain  sections  have  been  ImNiafat  out  bjr  J.  Ficker, 
Winkdmann  and  others.  Mudi  useful  infonoation  on_  the 
history  of  different  periods  is  contained  in  the  lives  of  individual 
emperors  and  others.  Among  these  are  H.  Prutz,  Kaiser  Friedrich  I. 
(Danzig,  1871-1874);  F.  W.  Schirrmacher,  Kaiser  Friedrich  II. 
(Gdttingen,  1859-1865);  H.  Ulmann,  Kaiser  Maximilian  I.  (Stutt- 
eart,  1884-1891);  F.  von  Hurter,  Geschichte  Kaiser  Ferdinands  II. 
(Schaffhausen,  1857-1864),  and  H.  Blum,  Furst  Bismarck  und  seine 
Zeit  (Munich,  1895).   There  is  also  the  great  series  of  volumes, 

Srimary  and  supplementary,  formiiw  the  AUgemeine  deutsche 
'iograf>kie  (Leipzig,  1875,  f<A.),  in  wlucn  the  wmd  dental  is  mter- 
preted  in  the  widest  possible  sense. 

Apart  from  political  histories  there  are  useful  collections  of  laws 
and  other  official  documents  of  importance,  and  also  a  large  number 
of  valuable  works  on  the  laws  and  constitutions  of  the  Germans 
and  on  German  institutions  generally.  Among  the  collections  are 
M.  Goldast,  CoUecHo  consH^monum  imperialium  (1613;  new  and 
enlarged  edition,  1673);  the  Capitulationes  imperatorum  el  regum 
Romano-Germanorum  (Strassburg,  1851)  of  Johann  Limnftus,  and 
the  Corpus  juris  Germanici  anttgui  (Berlin,  1824)  of  F.  Walter. 
Collections  deaUi^  with  more  recent  history  are  J.  C.  Glaser's  ^rcibcr 
des  norddeutschen  Bundes.  Sammlung  alter  Gesetee,  Vertrdge  und 
Akienstucke,  die  Verhdltnisse  des  norddeutschen  Bundes  bctrefend 
(Berlin,  1867);  W.  Jungermann's  Arehiv  des  deutschen  Retches 
(Beriin,  iS7%,tol.),&nithe  Acta  Borussica.  DenkmSler  der  preussiscken 
StaatsverwaUung  im  z8.  Jahrhundert  (Ber\in,  i892,foI.).  Mention  may 
also  be  made  of  C.  C.  Homeyer's  edition  of  the  Sachsenspiegel  and 
L.  A.  von  Lassberg's  edition  of  the  Schwabenspiegd ;  the  many 
volumes  of  Wallenstein's  letters  and  papers;  the  eighteen  volumes 
of  the  Urkunden  und  Aktenstucke  sur  Geschkhte  des  Kurfursten 
Priedrkh  Wilhelm  von  Brandenburg  (Berlin,  1 864,  foL ) ;  and  the  thirty 
volumes  of  the  Politische  Korresponden*  Fnedrkks  des^  Grossen 
(Berlin,  1879-1905).  Modern  writers  onthesesubjectsdistinguished 
for  their  learning  are  G.  Waitz  {Deutsche  Verfassunesgeschkhie,  Kiel 
and  Beriin,  1844.  fol.)  and  G.  L.  von  Maurer  (Geschkhte  der  Stddte- 
verfassung  in  Deutschland,  Erlangen,  1869-1871,  and  other  cognate 
wntti^),  their  works  bdt%  valuable  not  only  for  theearly  institutions 


Digitized  by 


Google 


GERMERSHEIM— GEROME 


of  the  Germans,  but  also  for  those  of  other  Teutonic  peoples. 
Other  works  oa  the  German  constitution  and  German  laws  are 
K.  F.  Eichhorn,  Deutsche  Stoats-  und  Reckisgeschickte  (Gfittingen, 
1843-1844);  R.  Schroder,  Lehrbuch  der  deuischen  REcktsgeschtchig 
(Leipzig,  18S9  and  again  1002);  H.  Bninner,  Deutsche  Rechis- 
geschichte  fLeipztg,  1887-1892),  and  Grundsuge  der  deutschen  Rechts- 
geschichie  (Leipzig,  1901-1903),  and  E.  Mayer,  Deutsche  und  franzd- 
sische  Verfassungsgcschichtevomg.-il.  JoArAwTKiw*  (Leipzig,  1899). 

Manners  and  customs  are  dealt  with  in  J.  Scherr's  Deutsche  KuUwr- 
und  Sittmfachichte  (Leipzig,  1852-1853);  J-  Lippert's  Deutsche 
Sitlengeschtchte  (Vienna  and  Prague,  1889) ;  O.  Henne  am  Rhyn's 
KuUurgeschichte  des  deutschen  V^kes  (Berlin,  1886);  the  Geschtchte 
des  deutschen  Volkes  und  seiner  Kultur  im  M^telaller  (Leipzig,  1891- 
1898}  of  H.  Gerdes,  and  F.  von  LSher's  KuUureeschichie  der  Deutschen 
im  Mitielalter  (Munich.  1891-1894).  Amoi^  tne  works  on  husbandry 
may  be  mentioned :  K.  Bttcher,  Die  Entstehw^  der  Volkstvirtsckajt 
(TUbineen,  18^3);  K.  T.  von  Inama-Sternegg,  Deutsche  Wirtschafts- 
reschicMe  (Leipzig,  1870-1901),  and  K.  Lamprecht,  Deutsches 
Wirtschaftsleben  im  Mittelaiter  (Leipzig,  1886).  For  antiquities  see 
M.  Heyne,  FAnf  BOcher  deutscher  Hausalterlitmer  von  den  dltesten 
geschichtUchm  Zeiten  bis  zum  16.  Jahrhundert  (Leipzig.  1899-1903), 
and  L.  Lindenschmit,  Han^mch  der  deutschen  Alterlumskunde 
(Brunswick,  1880-1889).  For  the  history  of  the  German  church 
see  A.  Hauck,  Kirehengeschichte  Deutschlands  (Leipzig,  1887-1903); 
F.  W.  Rettbeiv,  Kirchenmchichie  Deutschlands  (GMtingen,  1846- 
1848),  and  J.  Priedrich,  Kirchengeschichte  DeutscUands  (Bamberg, 
1867-1869).    For  finance  see  K.  D.  Htillmann,  Deutsche  Finanz- 

?eschichte  des  Mittelallers  (1805);  for  the  administration  of  justice, 
).  Franklin,  DasReichshofgerichtimMitteialter  (;Weimar,  1867-1869), 
and  A.  Stdlzel,  Die  Entwickelung  des  getehrlen  Richtertums  in  deutschen 
Territorien  (Stuttgart,  1872);  for  the  towns  and  their  people  see 
J.  fastrow.  Die  VtdksBohl  deutscher  Stddte  su  Ende  des  MiltelaUers 
una  stt  Be&nnder  Neuxit  (Berlin,  t886);  F.  W.  Barthold,  Geschichte 
der  deutschen  StOdte  und  des  deutschen  BUrgertums  (Leip;^,  1850- 
18^),  and  K.  Hegel,  St&^  und  GUden  der  eermaniscken  VfAher  im 
Mtttelaller  (Leipz^  ^^0:  ^'^'^  manufactures  and  commerce 
see  J.  Falke,  Die  Geschichte  des  deutschen  Handels  (Leipzig,  1859- 
i860);  H.  A.  Mascher,  Das  deulsche  Gewerbewesen  von  der  JrHhesten 
Z0U  bis  ai^  die  Gegenwart  (Potsdam,  1866);  F.  W.  Suhl,  Das 
ievtsche  Handwerk  (Oiessen,  1874);  the  numerous  writingB  on  the 
history  of  the  Hanseatic  League  and  other  works.  The  nobles  and 
the  other  social  classes  have  each  their  separate  histories,  among 
these  being  C.  F.  F.  von  Strantr,  Geschichte  des  deutschen  Adels 
(Breslau,  1845),  and  K.  H.  Roth  von  Schredceosteid,  Die  RiUerwHrde 
mnd  der  Sitter  stand  (Freiburg,  1B66). 

The  Germans  have  produced  some  excellent  historical  atlases, 
among  them  K.  von  Spruner's  Sistorisch-geographischer  Handatlas 
(Gotha,  1853);  a  new  edition  of  this  by  T.  Menke  called  Handatlas 
fOr  die  Geschichte  des  Mittelalters  und  der  neueren  Zeit  ((>otha,  1880), 
and  G.  Droysen's  AUgemeiner  historischer  Handatlas  (Leipzig,  1886). 
The  historical  gec^;raphy  of  Germany  is  dealt  with  in  B.  KniiU's 
Historische  Geoeraphie  Deutschlands  im  MiUelalter  (Breslau,  IQ03) ; 
in  F.  H.  Mfltler  s  Die  deutschen  Stdmme  und  ihre  FUrsten  (Hamburg, 
1852),  and  in  many  other  works  referring  to  the  different  parts  of  the 
country. 

English  books  on  the  history  of  Germany  are  not  very  numerous. 
There  is  a  short  History  of  Germany  by  James  Sime  (1874),  another 
by  E.  F.  Henderson  (1902),  and  A  History  of  Germany  171S-1815  by 
C.  T.  Atkinson  (1909).  H.  A.  L.  Fisher's  Medieval  Empire  (1898) 
is  very  useful  for  the  earlier  period,  and  J.  Bryce's  HiAy  Roman 
Empire  is  indispensable.  There  is  a  translation  of  Janssen's  Ge- 
sehtckte  by  M.  A.  Mitchell  and  A.  M.  Christie  (1896,  fol.),  and  there 
are  useful  chapters  in  the  different  volumes  of  the  Cambridge  Modem 
History.  Two  English  historians  have  distinguished  themselves  by 
their  work  on  special  periods:  Carlyle  with  his  History  of  Friedrich 
II..  called  the  Great  (1872-1873),  and  W.  Robertson  with  his  History 
of  the  Retgn  of  Charles  V.  (1820).  There  is  also  E.  Armstrong's 
Charles  V.  (London,  1902).  Amoi^  German  historical  periodicals 
are  the  Historische  ZeOsckr^,  Ions  associated  with  the  name  61 
H.  von  ^bel,  and  the  Historisches  Jahrbuch. 

In  guides  to  the  historical  sources  and  to  modem  historical  works 
Germany  is  well  served.  There  is  the  QudlmJatnde  der  deutschen 
Geschichte  (Leipzig,  1906)  of  Dahlmann-Waitz,  a  most  compendious 
volume,  and  the  learned  Deutschlands  Geschdchtsqudlen  im  Mittelaiter 
(Berlin,  1893-1894]  of  W.  Wattenbach:  A.  Potthast's  BiUiotheca 
kistorica  medU  aen  (Berlin.  1896),  and  the  Deutschlands  Geschichts- 
meUen  seit  der  Mitte  des  13.  Jahrhunderts  (Berlin,  1886-1887)  of  O. 
Lorenz  and  A.  Goldmann.  (A.  W.  H.*) 

aERMBMHEIII,  a  fortified  town  of  Germany  in  Rhenish 
Bavaria,  at  the  confiuence  of  the  (Jueich  and  the  Rhine,  8  m. 
S.W.ofSpeyer.  Pop.  (1905)  5914.  It  possesses  a  Roman  Catholic 
and  an  Evangelical  church,  a  synagogue,  a  progymnasium  and 
a  hospital.  The  industries  include  fishing,  shipbuilding  and 
brewing.'  (Jermersheim  existed  as  a  Roman  stronghold  under  the 
name  of  Vicus  Julius.  The  citadel  was  rebuilt  by  the  emp^r 
Conrad  II.,  but  the  town  itsdf  was  founded  in  1276  by  the  em- 
peror Rudolph  I.,  who  granted  it  the  rights  of  a  free  imperial  dty. 
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From  1330  to  1622,  when  it  was  conquered  by  Austria,  the  town 
formed  part  of  the  Palatinate  of  the  Rhine.  From  1644  to  1650 
it  was  in  the  possession  of  France;  but  on  the  conclusion  of  the 
peacx  of  Westphalia  it  was  again  joined  to  the  Palatinate.  In 
1674  it  was  captured  and  devastated  by  the  French  under 
Turenne,  and  after  the  death  of  the  elector  Charles  (1685)  it 
was  claimed  by  the  French  as  a  dependency  of  Alsace.  A&  a 
consequence  there  ensued  the  disastrous  Germersheim  war  of 
succession,  which  lasted  till  the  peace  of  Ryswick  ia.  1697. 
Through  the  intervention  of  the  pope  in  1702,  the  French,  on 
payment  of  a  large  sum,  agreed  to  vacate  the  town,  and  in  1715 
its  fortifications  were  rebuilt.  On  the  3rd  of  July  1744  the 
French  were  defeated  there  by  the  imperial  troops,  and  on  the 
19th  and  22nd  of  Jidy  1793  by  the  Austrians.  In  1S35  the  new 
town  was  built,  and  the  present  fortifications  begun. 

See  Probst,  Geschichte  der  Stadt  und  Festung  Germersheim  (Speyer, 
1898). 

GERHISTON,  a  town  of  the  Transvaal,  9  m.  E.  of  Johannes- 
burg. Pop.  of  the  municipality  (1904)  29,477,  of  whom  9123 
were  whites.  It  lies  5478  ft.  above  the  sea,  in  the  heart  of  the 
Witwatersrand  gold-mining  district,  and  is  an  important  railway 
junction.  The  station,  formerly  called  Elandsfontein  Junction, 
is  the  meeting-point  of  lines  from  the  ports  of  the  Cape  and  Natal, 
and  from  Johannesburg,  Pretoria  and  Delagoa  Bay.  Though 
possessing  a  separate  municipality,  Germiston  is  practically  a 
suburb  of  JohannesbtitgC^.v.). 

OERIIONIUS,  ANASTASniS  IAhastase  Gekhon]  (1551-1637), 
canon  lawyn,  diplomatist  and  archbishop  of  Tarantaise,  belonged 
to  the  family  of  the  marquises  of  Ceve,  in  Piedmont,  where  he 
was  bom.  As  archdeacon  at  Turin  he  was  a  member  of  the  com- 
mission appointed  by  Pope  Clement  VIII.  to  edit  the  Liber 
Septimus  decreialium;  and  he  also  wrote  Paratiila  on  the  five 
books  of  the  Decretals  of  Gregory  IX.  He  represented  the  duke 
of  Savoy  at  the  court  of  Rome  under  Clement  VIII.  and  Paul  V., 
and  was  ambassador  to  Spain  under  Kings  Philip  III.  and  IV. 
He  died  on  the  4th  of  August  1627.  Germonius  is  best  known 
for  his  treatise  on  ambassadors,  De  legatis  principum  ei  PoPulorum 
Hbri  <r«5  (Rome,  1627).  The  book  is  diffuse,  pedantic  and  some- 
what heavy  in  st^e,  but  valuable  Imtorically  as  written  by  a 
theorist  who  was  also  an  expert  man  of  affairs.   (See  Diplomacy.) 

OERO  {c.  900-965),  margrave  of  the  Saxon  east  mark,  was 
probably  a  member  of  an  influential  Saxon  family.  In  937  he 
was  entrusted  by  the  German  king  Otto,  afterwards  the  emperor 
Otto  the  Great,  with  the  defence  of  the  eastern  frontier  of  Saxony 
against  the  Wends  and  other  Slavonic  tribes;  a  duty  which  he 
discharged  with  such  ability  and  success  that  in  a  few  years  he 
extended  the  Saxon  frontier  almost  to  the  Oder,  and  gained  the 
chief  credit  for  the  supi»ession  of  a  rising  of  the  conquered 
peoples  in  a  great  victoiy  on  the  i6th  of  October  955.  In  963 
he  defeated  tike  Lusatians,  compelled  the  king  of  the  Poles  to 
recognize  the  supremacy  of  the  German  king,  and  extended  the 
area  of  his  mark  so  considerably  that  ^ter  his  death  it  was 
partitioned  into  three,  and  later  into  five  marks.  Geto,  who  is 
said  to  have  made  a  journey  to  Rome,  died  on  the  20th  of  May 
965,  and  was  buried  in  the  convent  of  Gemrode  which  he  had 
founded  on  his  Saxon  estates.  He  is  referred  to  by  the  historian 
Widukind  as  a  preses,  and  is  sometimes  called  the  "  great  mar- 
grave." He  has  been  accused  of  treachery  and  cruelty,  is  cele- 
brated in  song  and  story,  and  is  mentioned  as  the  "  marcgrave 
G6re "  in  the  Nibelungenlied. 

See  Widukind,  "  Res  gestae  Saxonicae,"  in  the  Monummla 
Germaniae  historica.  Scrtptores,  Band  iiL;  O.  von  Heinemano, 
Markgraf  Gero  (Brunswick,  i860). 

OEROLSTEIN,  a  village  and  climatic  health  resort  of  Germany, 
in  the  Prussian  Rhine  Province,  attractively  situated  on  the 
Kyll,  in  the  Eifel  range,  1100  ft.  above  the  sea,  58  m.  W.  of 
Andemach  by  rail,  and  at  the  junction  of  lines  to  Trtives  and 
St  Vith.  The  castle  of  Gerolstein,  built  in  1 1 1 5  and  now  in  ruins, 
affords  a  fine  view  of  the  Kyllthal.  Gerolstein  is  celebrated  for  its 
Uthia  waters,  which  are  largely  exported.    Pop.  (1900)  1308. 

OfoOME,  JEAN  LfiON  (1834-1904),  French  painter,  was  bom 
on  the  nth  of  May  1834  at  Vesoul  (Haute-Sadne).  He  went 
to  Paris  in  1841  and  worked  under  Paul  Ddaroghe,  whom  he 
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accompanied  to  Italy  (1844-1845).  On  his  return  he  exhibited 
"  The  Cock-fight,"  which  gained  him  a  thiid-class  medal  in  the 
Salon  of  1847.  "  The  Virgin  with  Christ  and  St  John  "  and 
"  Anacreon,  Bacchus  and  Cupid  "  took  a  second-class  medal  in 
1848.  He  exhibited  "Bacchus  and  Love,  Drunk,"  a  "Greek 
Interior"  and  "Souvenir  d'ltalie/'  in  1851;  "Paestum"  (1852); 
and  "  An  Idyll  "  (1853).  In  1854  G€r6me  made  a  journey  to 
Turkey  and  the  shores  of  the  Danube,  and  in  1857  visited  E^pt. 
To  the  exhibition  of  1855  he  contributed  a  "TiSento"  a 
"Shepherd,"  "A  Russian  Concert"  and  a  large  hratorical 
canvas,  "  The  Age  of  Augustus  and  the  Birth  of  Christ."  The 
last  was  somewhat  confused  in  effect,  but  in  recognition  of  its 
consummate  ability  the  State  purchasedit.  G^rdme's reputation 
was  greatly  enhanced  at  the  Salon  of  1857  by  a  collection  of 
works  of  a  more  popular  kind:  the  "  Duel:  aiter  a  Masquerade," 
"  Egyptian  Recruits  crossing  the  Desert,"  "  Memnon  and 
Sesostris "  and  "  Camels  Watering,"  the  drawing  of  which 
was  criticized  by  Edmond  About.  In  "  Caesar  "  (1859)  G6r6me 
tried  to  return  to  a  severer  class  of  work,  but  the  picture  failed 
to  interest  the  public.  "  Phryne  before  the  Areopagt»,"  *'  Le 
Roi  CancUule  "  and  "  Socrates  finding  Aldblades  in  the  House  oi 
Aspasia  "  (1861)  gave  rise  to  some  scandal  by  reason  of  the 
subjects  selected  by  the  painter,  and  brought  down  on  him  the 
bitter  attacks  of  Paul  de  Saint-Victor  and  Maxime  Ducamp. 
At  the  same  Salon  he  exhibited  the  "  Egyptian  chopping  Straw," 
and  "  Rembrandt  biting  an  Etching,"  two  very  minutely 
finished  works.  G^rdme's  best  paintings  are  of  Eastern  subjects ; 
among  these  may  be  named  the  "  Turkish  Prisoner "  and 
"Turkish  Butcher"  (1863);  "Prayer"  (1865);  "The  Slave 
Market"  (1867);  and  "The  Harem  out  Driving"  (1869). 
He  often  illustrated  history,  as  in  "  Louis  XIV.  and  Moli^  " 
(1863)}  "The  Reception  of  the  Siamese  Ambassadors  at 
Fontunebleau  "  (1865);  and  the  "  Death  of  Marshal  Ney  " 
(x868).  G£r6me  was  ako  successful  as  a  sculptor;  he  executed, 
among  other  works,  "  Omphale  "  (1887),  and  the  statue  of  the 
due  d'Aumale  which  stands  in  front  of  the  chiteau  of  Chantilly 
(1899).  His  "  Bellona  "  (1892),  in  ivory,  metal,  and  predous 
stones,  which  was  also  exhibited  in  the  Royal  Academy  of  London, 
attracted  great  attention.  The  artist  then  began  an  interesting 
series  of  "  Conquerors,"  wrought  in  gold,  silver  and  gems — 
"Bonaparte  entering  Cairo"  (1897);  "Tamerlane"  (1898); 
and  "  Frederick  the  Great "  (1899).  G^rdme  was  elected 
member  of  the  Institut  in  1865.   He  died  in  1904. 

fiERONA,  a  maritime  frontier  province  in  the  extreme  north- 
east of  Spain,  formed  in  1833  of  districts  taken  from  Catalonia, 
and  bounded  on  tiie  N.  by  France,  E.  and  S.E.  by  the  Mediter- 
ruiean  Sea,  S.W.  and  W.  by  Barcelona,  and  N.W.  by  L6rida. 
Fop.  (1900)  399,387;  area,  3264  sq.  m.  In  the  north-west  a 
small  section  of  the  province,  with  the  town  of  Llivfa,  is  entirely 
isolated  and  surrounded  by  French  territory;  otherwise  Gerona 
is  separated  from  France  by  the  great  range  of  the  Pyrenees. 
Its  general  aspect  is  mountainous,  especially  in  the  western 
district.s.  Most  of  the  lower  chains  are  covered  with  splendid 
forests  of  oak,  pine  and  chestnut.  There  are  comparatively 
level  tracts  of  arable  land  along  the  lower  course  of  the  three 
main  rivers — the  Ter,  Muga  and  Fluvia,  which  rise  in  the  Pyrenees 
and  flow  in  a  south-easterly  direction  to  the  sea.  The  coast-line 
is  not  deeply  indented,  but  includes  one  large  bay,  the  Gulf  of 
Rosas.  Its  two  most  conspicuous  promontories,  Capes  Creus  and 
Bagur,  are  the  easternmost  points  of  the  Iberian  Peninsula. 
The  dimate  is  generally  temperate  and  rainy  during  several 
months  in  the  valleys  and  near  the  coast,  but  cold  in  the  Cerdafla 
district  and  other  mountainous  regions  during  eight  months, 
while  Gerona,  La  Bisbal  and  Santa  Coloma  are  quite  Mediter- 
ranean in  their  hot  summers  and  mild  winters.  Agriculture  is 
backward,  but  there  are  profitable  fisheries  and  fish-curing 
establishments  along  the  whole  seaboard,  notably  at  the  ports  of 
Llans&,  Rosas,  Falam6s,  San  Felfu  de  Guixols  and  Blanes. 
Next  in  importance  is  the  cork  industry  at  San  Felfu  de  Guixols, 
Falafrugell  and  Cassa.  More  than  one  hundred  mineral  springs 
are  scattered  over  the  province,  and  in  1903  twenty  mines  were 
at  work,  although  their  total  output,  which  included  antimony, 


coal,  copper,  lead,  iron  and  other  ores,  was  valued  at  less  than 
^7000.  There  are  also  important  hydraulic  cement  and  ochre 
works,  and  no  fewer  than  twenty-two  of  the  towns  are  centres 
of  manufactures  of  linen,  cotton,  woollen  stuffs,  paper,  cloth, 
leather,  steel  and  furniture.  The  commerce  of  the  province  is 
important,  Port  Bou  (or  Portbou)  being,  after  Irun,  the  most 
active  outlet  for  the  trade  by  railway  not  only  with  France 
but  with  the  rest  of  the  continent.  The  main  railway  from 
Barcelona  to  France  runs  through  the  province,  and  several 
branch  railways,  besides  steam  and  electric  tramways,  connect 
the  principal  towns.  Gerona,  the  capital  (pop.  igoo,  15,787), 
and  Figueras  (10,714),  long  a  most  important  frontier  fortress, 
are  described  in  separate  articles;  the  only  other  towns  with 
more  than  7000  inhabitants  are  San  Feliu  de  Guixols  (11,333), 
Olot  (7938)  and  Palafrugell  (7087).  The  inhabiUnts  of  the 
province  are,  like  most  Catalans,  distinguished  for  their  enter- 
prise, hardiness  and  keen  local  patriotism;  but  emigration, 
chiefly  to  Barcdona,kept  their  nimabers almost  stationary  during 
theyears  1875-1905.  ThepercentageofiIlegitimatebirUis(i*5) 
is  lower  than  in  any  other  part  of  Spain.    (See  also  Catalonu.) 

GERONA,  the  capital  of  the  province  of  Gerona,  in  nortfar 
eastern  Spain,  on  the  railway  from  Barcelona  to  Perpignan  in 
France,  and  on  the  right  bank  of  the  river  Ter,  at  its  confluence 
with  the  Ofla,  a  small  right-hand  tributary.  Pop.  (1900)  15,787. 
The  older  part  of  the  town  occupies  the  steep  slope  of  the 
Montjuich,  or  Hill  of  the  Capuchins,  and  with  its  old-fashioned 
buildings  presents  a  picturesque  appearance  against  a  back- 
ground of  lofrier  heights;  the  newer  portion  stretches  down  into 
the  plain  and  beyond  the  Ofia,  which  is  here  crossed  by  a  brid^ 
of  three  arches.  The  old  dty  walls  and  their  bastions  still 
remain,  though  in  a  dilapidated  state;  and  the  hill  is  crowned 
by  what  were  at  one  time  very  strong  fortifications,  now  used 
as  a  prison.  Gerona  is  the  seat  of  a  tssbc^  has  a  seminary,  a 
public  library  and  a  theatre,  and  carries  on  the  manufacture  of 
paper  and  cotton  and  woollen  goods.  Its  churches  are  of  ex- 
ceptional interest.  The  cathedral  isone  of  the  grandest  specimens 
of  Gothic  architecture  in  Spain,  the  nave  being  the  widest 
pointed  vault  in  Christendom,  as  it  measures  no  less  than  73  ft. 
from  side  to  side,  while  Albi,  the  next  in  size,  is  only  58  ft.,  and 
Westminster  Abbey  is  only  38.  The  old  cathedral  on  the  same 
site  was  used  as  a  mosque  by  the  Moors,  and  on  their  expulsitm 
in  1015  it  appears  to  have  been  very  greatly  modified.  If  not 
entirely  rebiUlt.  During  the  14th  century  new  works  were  again 
carried  out  on  an  extenave  scale,  but  it  was  not  till  the  beginning 
of  the  15th  that  the  proposal  to  erect  the  present  naagpificmt 
nave  was  originated  by  the  master  of  the  works,  Guillenno 
Boffiy.  The  general  appearance  of  the  exterior  is  rather  un- 
gainly, but  there  is  a  fine  approach  by  a  flight  of  86  steps  to  the 
f  af  ade,  which  rises  in  tiers  and  terminates  in  an  oval  rose-window. 
Among  the  tombs  may  be  mentioned  those  of  Bishop  Berenger 
or  Berenguer  (d,  1408),  Count  Ramon  Berenger  11.  (d.  1082) 
and  the  countess  Ermesinda  (d.  1057).  The  collegiate  church 
of  San  FeUu  (St  Felix)  is  mainly  of  the  14th  century,  but  it  was 
considerably  modified  in  the  i6th,  and  its  fagade  dates  from  the 
i8th.  It  is  one  of  the  few  Spanish  churches  that  can  boast  of  a 
genuine  spire,  and  it  thus  forms  a  striking  feature  in  the  general 
view  of  the  town.  Tlie  Benedictine  churdi  of  San  Pedro  de 
GalKgans  (or  de  los  Gallos)  is  an  interesting  Romanesque  building 
of  early  date.  It  is  named  from  the  small  river  Galligans,  an 
affluent  of  the  Ofia,  which  flows  through  the  dty.  In  the  same 
neighbourhood  is  a  small  church  worthy  of  notice  as  a  rare 
Spanish  example  of  a  transverse  triapsal  plan. 

Gerona  is  the  andent  Gerunda,  a  dty  of  the  Auscetani.  It 
claims  to  be  the  place  in  which  St  Paul  and  St  James  first  rested 
when  they  came  to  Spain;  uid  it  became  the  see  of  a  bishop  about 
347.  For  a  considerable  period  it  was  in  the  hands  of  the  Moors, 
and  their  emir,  Suleiman,  was  in  alliance  with  Pippin  the  Short, 
king  of  the  Franks,  about  759.  It  was  taken  by  Charlemagne  in 
785;  but  the  Moors  r^^ned  and  sacked  it  in  795,  and  it  was  not 
till  loi  5  that  they  were  finally  expelled.  At  a  later  date  it  gave 
the  title  of  count  to  the  king  of  Aragon's  eldest  son.  It  has  been 
besieged  no  fewer  than  twenty-five  times  in  all,  and  only  four 
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of  the  sieges  have  resulted  in  its  capture.  The  investment  by 
the  French  under  Marshal  Hocquincourt  in  1653,  that  of  1684 
by  the  French  under  Marshal  Bellefonds,  and  the  successful 
enterprise  of  Marshal  Noailles  in  1694  are  the  three  great  events 
of  its  history  in  the  17th  century.  Surrendered  by  the  French 
at  the  peace  of  Ryswick,  it  was  again  captured  by  the  younger 
Marshal  Noailles  in  1706,  after  a  brilliant  defence;  and  in  1717 
it  held  out  against  the  Austrians.  But  its  noblest  resistance  was 
yet  to  be  made.  In  May  1S09  it  was  besi^ed  by  the  French, 
with  35,000  troops,  under  J.  A.  Verdier,  F.  F.  Augereau  and 
Gouvion  St  Cyr ;  forty  batteries  were  erected  against  it  and  a  heavy 
bombardment  maintained;  but  under  the  leadership  of  Mariano 
Alvarez  de  Castro  it  held  out  till  famine  and  fever  compelled  a 
capitulation  on  the  12th  of  December.  The  French,  it  is  said, 
had  spent  20,000  bombs  and  60,000  cannon  balls,  and  their  loss 
was  estimated  at  15,000  men. 

See  Juan  Caspar  Roig  y  Jalpi,  Resumen  de  las  Grandetas,  &c. 
(Barcelona,  1678);  J.  A.  Nieto  y  ^maniego,  Memorias  (Tarragona, 
1810] ;  G.  E.  Street.  GoUiic  ArckUectwre  in  Spain  (London,  1869). 

GBROUSIA  (Gr.  ytpovala,  Doric  yeputa),  the  ancient  council 
of  elders  at  Sparta,  corresponding  in  some  of  its  fimctions  to  the 
Athenian  Boule.  In  historical  times  it  numbered  twenty-eight 
members,  to  whom  were  added  ex  officio  the  two  kings  and,  later, 
the  five  ephoTS.  Candidates  must  have  passed  their  sixtieth 
year,  i.e.  tbey  must  no  longer  be  liable  to  military  snvice,  and 
they  were  possibly  restricted  to  the  nobihty.  Vacancies  were 
filled  by  the  Apella,  that  candidate  being  declared  elected  whom 
the  assembly  acclaimed  with  the  loudest  shoutfr— a  method  which 
Aristotle  censures  as  childish  {Polit.  iL  9,  p.  ia7x  a  9).  Once 
elected,  the  gerontes  held  office  for  life  and  were  irre^naUe. 
The  functions  of  the  coundl  were  among  the  most  important 
in  the  state.  It  prepared  the  business  which  was  to  be  submitted 
to  the  Apella,  and  was  empowered  to  set  aside,  in  conjunction 
with  the  kings,  any  "  crooked  "  decision  of  the  people.  Together 
with  the  kings  and  ephors  it  formed  the  supreme  executive 
committee  of  the  state,  and  it  exercised  also  a  considerable 
criminal  and  political  juriadiction,  including  the  trial  of  kings; 
its  competence  extended  to  the  infliction  of  a  sentence  of  exile 
or  even  of  death.  These  powers,  or  at  least  the  greater  part  of 
them,  were  transferred  by  CIe<nnenes  m.  to  a  board  of  patronomi 
(Pausanias  ii.  9.  x) ;  the  gerousia,  however,  continucKl  to  exist 
at  least  down  to  Hadrian's  reign,  consisting  of  twenty-three 
members  annually  elected,  but  eligible  for  re-election  {s porta 
Museum  Catalogue,  Nos.  210,  612  and  Introduction  |  17). 

Fuller  discussiona  of  the  eerousia  will  be  found  m  Aristotle, 
Politics,  ii.  9,  17-ig;  Plutarch,  Lycurgus,  5,  26;  G.  F.  SchOmann. 
AntiquiUes  of  Greece;  The  Stale  (Eng.  trans.)f  230  ff. ;  G.  Gilbert, 
Constitutional  Anliquilies  of  Sparta  aitd  Athens  (Etig.  trans.),  p.  47  ff. ; 
C.  O.  MQller,  History  and  Antiquities  of  the  Doric  Race  (Eng.  trans.), 

iii.  c.  6,  1-3;  G.  Busolt,  Die  griechtschen  Stoats-  und  Rechtsalter- 
tumer  (Iwan  MilUer's  Handbuck  aer  klassiscken  AUertumswissenschaft, 

iv,  i),  ^89;  Grieckische  Cesckichte,  ate  Auflage  L  550  ff.;  A.  H.  J. 
Greenidge,  Handbook  of  Greek  Constitu^onal  Hisiory^  100  fF. ;  H. 
Gabriel,  De  ma^^stroHbus  Lacedaemomonm,  31  B.       (M.  S.  T.) 

0BRRB8HBIH,  a  town  of  Germany,  in  the  Prussian  Rhine 
Province,  6  m.  by  rail  E.  of  Dttsseldoif.  It  contains  a  fine 
Romanesque  church,  dating  from  the  13th  century,  which  forms 
a  portion  of  an  andent  nunnery  (founded  in  the  loth  century  and 
scxnilarized  in  1806),  and  has  extensive  glass  manufactures  and 
wire  factories.   Pop.  (1905)  14,434. 

QERRHA  (Arab.  al-Jar*a),  an  andent  dty  of  Arabia,  on  the 
west  side  of  the  Persian  GuJf,  described  by  Strabo  (Bk.  xvi.) 
as  inhabited  by  Chaldean  exiles  from  Babylon,  who  built  their 
houses  of  salt  and  repaired  them  by  the  application  of  salt  water. 
Pliny  (Hist.  Nat.  vi.  32)  says  it  was  5  m.  in  circumference  with 
towers  buOt  of  square  blocks  of  salt.  Various  identifications  of 
the  site  have  been  attempted,  J.  F,  B.  D'Anville  choosing  El 
Katif,  C.  Niebuhr  preferring  Kuwet  and  C.  Forster  suggesting 
the  ruins  at  the  head  of  the  bay  behind  the  islands  of  Bahrein. 

See  A.  Sprenger,  Die  alte  Geographie  Arabiens  (Bern,  1875}.  pp. 
135-137. 

OBRRufS,  a  small  province  of  Per»a,  situated  between 
Khamseh  and  Azerbaijan  in  the  N.,  Kurdistan  in  the  W.  and 
Hamadan  in  the  S.  Its  population  is  estimated  at  80,000,  and 
its  capital,  Bfj&r,  180  m.  from  Hamadan,  has  a  popuktion  of 


about  4000  and  post  and  telegraph  offices.  The  province  is 
fief  of  the  chief  of  the  Gerriis  Kurds,  pays  a  yearly  revenue  of 
about  £3000,  and  supplies  a  battalion  of  infantry  (the  34th)  to 
the  army. 

GERRT,  ELBRIDOE  (1744-1814),  American  statesman,  was 
born  in  Marblehead,  Ma^chusetts,  on  the  17th  of  July  1744, 
the  son  of  Thomas  Gerry  (d.  1774),  a  native  of  Newton,  England, 
who  emigrated  to  America  in  1730,  and  became  a  prosperous 
Marblehead  merchant.  The  son  graduated  at  Harvard  in  1763 
and  entered  his  father's  business.  In  1773  and  1773  he  was  a 
memberof  the  Massachusetts  General  Court,  inwhich  he  identified 
himself  with  Samuel  Adams  and  the  patriot  party,  and  in  1773 
he  served  on  the  Committee  of  Correspondence,  which  became 
one  of  the  great  instruments  of  intercolonial  resistance.  In 
1774-1775  he  was  a  member  of  the  Massachusetts  Provindal 
Congress.  The  passage  of  a  bill  proposed  by  him  (November 
^775)  to  arm  and  equip  ships  to  prey  upon  British  commerce, 
and  for  the  establishment  of  a  prize  court,  was,  according  to  his 
biographer,  Austin,  "  the  first  actual  avowal  of  offensive  hostility 
against  the  mother  country,  which  is  to  be  foimd  in  the  annals  of 
the  Revolution."  It  is  also  noteworthy,  says  Austin,  as  "  the 
first  effort  to  establish  an  American  na^  umament."  From 
1776  to  1781  Gerry  was  a  member  of  the  Continental  Congress, 
where  he  early  advocated  independence,  and  was  one  of  those  who 
signed  the  Declaration  after  its  formal  signing  on  the  2nd  of 
August  1776,  at  which  time  he  was  absent.  He  was  active  in 
debates  and  committee  work,  and  for  some  time  held  the  chair- 
manship of  the  important  standing  committee  for  the  superin- 
tendence of  the  treasury,  in  which  capadty  he  exercised  a  pre- 
dominating influence  on  congresdonal  expenditures.  In  February 
1 7S0  he  withdrew  from  Congress  because  of  its  refusal  to  respond 
to  his  call  for  the  yeas  and  nays.  Subsequently  he  laid  his  protest 
before  the  Massadiusetts  General  CaxrcX,  whkh  voted  its  approval 
of  his  action.  On  his  return  to  Massachusetts,  and  while  he  was 
still  a  member  Congress,  he  was  elected  under  the  new  state 
constitution  (1780)  to  both  branches  of  the  state  legislature, 
but  accepted  only  his  election  to  the  House  of  Representatives. 
On  the  expiration  of  his  congressional  term,  he  was  again  chosen 
a  ddegate  by  the  Massachusetts  legislature,  but  it  was  not  until 
1783  that  he  resumed  his  seat.  During  the  second  period  of  his 
service  in  Congress,  which  lasted  until  1785,  he  was  a  member 
of  the  committee  to  consider  the  treaty  of  peace  with  Great 
Britain,  and  chairman  of  two  committees  appointed  to  sdect  a 
permanent  seat  of  government.  In  1784  he  bitterly  attacJced  the 
establishment  of  the  order  of  the  Cindnnati  on  thie  ground  that 
it  was  a  dangerous  menace  to  democratic  institutions.  In  1786 
he  served  in  the  state  House  of  Representatives.  Not  favouring 
the  creation  of  a  strong  national  government  he  declined  to 
attend  the  Annapolis  (Convention  in  1 786,  but  in  the  following 
year,  when  the  assembling  o£  the  Constitutional  Convention  was 
an  assured  fact,  although  he  opposed  the  purpose  for  which  it  was 
called,  he  accepted  an  appointment  as  one  of  the  Massachusetts 
delegates,  with  the  idea  that  he  might  personally  help  to  check  too 
strong  a  tmdency  toward  centralization.  His  exertions  in  the 
convention  were  ceasdess  in  opposition  to  what  he  believed  to  be 
the  wholly  undemocratic  chuiicter  of  the  instrument,  and  eventup 
ally  he  refused  to  sign  the  comi^eted  omstitution.  Returning  to 
Massachusetts,  he  spoke  and  wrote  in  opposition  to  its  ratifica- 
tion, and  although  not  a  member  of  the  convention  called  to 
pass  upon  it,  he  laid  before  this  convention,  by  request,  his 
reasons  for  opposing  it,  among  them  being  that  the  consritution 
contained  no  bill  of  rights,  that  the  executive  would  unduly 
influence  the  legislative  branch  of  the  government,  and  that  the 
judiciary  would  be  oppressive.  Subsequently  he  served  as  an 
Anti-Federalist  in  the  national  House  of  Representatives  in  1789- 
1793,  taking,  as  always,  a  prominent  part  in  debates  and  other 
legi^tive  concerns.  In  1797  he  was  sent  by  Prerident  John 
Adams,  together  with  John  Marshall  and  Charies  Cotesworth 
Pinckney,  on  a  mission  to  France  to  obtain  from  the  govern- 
ment of  the  Directory  a  treaty  embodying  a  settlement  of 
several  long-standing  disputes.  The  disrourteous  and  under- 
handed treatment  of  this  embassy  by  Talleyrandai^d  his  agents, 

Digitized  by  VjOOQIC 


GERRYMANDER— GERSON 


who  attempted  to  obtain  their  ends  by  bribery,  threats  and 
duplicity,  resulted  in  the  speedy  retirement  of  Marshall  and 
Pinckney.  The  episode  is  known  in  American  history  as  the 
"  X  Y  Z  Affair."  Gerry,  although  despairing  of  any  good 
results,  remained  in  Paris  for  some  time  in  the  vain  hope  that 
Talleyrand  mig^t  offer  to  a  known  friend  of  France  terms  that 
had  been  refused  to  envoys  whose  anti-French  views  were  more 
than  suspected.  This  action  of  Gerry's  brought  down  upon  him 
from  Federalist  partisans  a  storm  of  abuse  and  censure,  from 
which  he  never  wholly  cleared  himself.  In  1810-1812  he  was 
governor  of  Massachusetts.  His  administration,  which  was  marked 
by  extreme  partisanship,  was  especially  notable  for  the  enact- 
ment of  a  law  by  which  the  state  was  divided  into  new  senatorial 
districts  in  such  a  manner  as  to  consolidate  the  Federalist  vote 
in  a  few  districts,  thus  giving  the  Democraric-Republicans  an 
undue  advantage.  The  outline  of  one  of  these  districts,  which 
was  thought  to  resemble  a  salamander,  gave  rise  in  1813,  through 
a  popular  application  of  the  governor's  name,  to  the  term 
"  Gerrymander"  (q.v.).  In  1813,  Gerry,  who  was  an  ardent 
advocate  of  the  war  with  Great  Britain,  was  elected  vice-presi- 
dent of  the  United  States,  on  the  ticket  with  James  Madison. 
He  died  in  ofBce  at  Washington  on  the  2$rd  of  November  1S14. 

See  J.  T.  Austin,  Life  of  Elbridge  Gerry,  witii  Contemporary  Letters 
(2  vols.,  Boston,  i828--l839). 

GERRYMANDER  (usually  pronoimced  "  jerrymander,"  but 
the  g  was  originally  pronounced  hard),  an  American  expression 
which  has  taken  root  in  the  English  language,  meaning  to  arrange 
election  districts  so  as  to  give  an  unfair  advantage  to  the  party  in 
power  by  m^ns  of  a  redistribution  act,  and  so  to  manipulate 
constituencies  generally,  or  arrange  any  political  measure, 
with  a  view  to  an  unfair  party  advantage.  TTie  word  is  derived 
from  the  name  of  the  American  politician  Elbridge  Gerry  (g.v.). 
John  Fiske,  in  his  Civil  Government  in  the  United  States  (1890), 
says  that  in  1S12,  when  Gerry  was  governor  of  Massachusetts, 
the  Democratic  state  legislature  (in  order,  according  to  Winsor, 
to  secure  an  increased  representation  of  the  Democratic  party 
in  the  state  senate)  "  redistributed  the  districts  in  such  wise 
that  the  shapes  of  the  towns  forming  a  sinj^e  district  in  Essex 
county  gave  to  the  district  a  somewhat  dragon-like  contour. 
This  was  indicated  upon  a  map  of  Massachusetts  which  Benjamin 
Russell,  an  ardent  Federalist  and  editor  of  the  Centinel,  hung 
up  over  the  desk  in  his  office.  The  painter,  Gilbert  Stuart, 
coming  into  the  office  one  day  and  observing  the  una>uth  figure, 
added  with  his  pencil  a  head,  wings  and  dayfs,  and  exclaimed, 
'  That  will  do  for  a  salamander!'  *  Better  say  a  Gerrymander,' 
growled  the  editor;  and  the  outlandish  name,  thus  duly  coined, 
soon  came  into  general  currency."  It  was,  however,  only  the 
name  that  was  new.  Fiske  (who  also  refers  to  Winsor's  Memorial 
History  of  Boston,  iii.  212,  and  Bryce's  American  Commonwealth, 
i.  i3i)  says  that  gerrymandering,  as  a  political  dodge,  "  seems 
to  have  been  first  devised  in  1 788,  by  the  enemies  of  the  Federal 
constitution  in  Virginia,  in  order  to  prevent  the  election  of  James 
Madison  to  the  first  Congress,  and  fortunately  it  was  unsuccess- 
ful." But  it  was  really  earlier  than  that,  and  in  the  American 
colonial  period  political  advantage  was  often  obtained  by 
changing  county  lines.  In  1709  the  Pennsylvania  counties  of 
Bucks,  Chester  and  Philadelphia  formed  a  combination  for 
preventing  the  city  of  Philadelphia  from  securing  its  propor- 
tionate representation;  and  in  1732  George  Burrington,  royal 
governor  of  North  Carolina,  divided  the  voting  precincts  of  the 
province  for  his  own  advantage.  Gerry  was  not  the  originator 
of  the  Massachusetts  law  of  181 2,  which  was  probably  drafted 
by  Samuel  Dana  or  by  Judge  Story.  The  law  resulted  in  29 
seats  being  secured  in  Massachusetts  by  50,164  Democratic 
votes,  while  51,766  Federalist  votes  only  returned  11  members; 
uid  Essex  county,  which,  undivided,  sent  5  Federalists  to  the 
Senate,  returned  3  Democrats  and  3  Federaluts  after  being 
"  gerrymandered,"  Stuart's  drawing  (reproduced  in  Fiske's 
book)  was  contrived  so  as  to  make  the  back  line  of  the  creature's 
body  form  a  caricature  of  Gerry's  profile.  The  law  of  1812  was 
repealed  in  1813,  when  the  Federalists  had  again  gained  control 
of  the  Massachusetts  legislature. 


See  also  Elmer  C.  Griffith,  The  Rise  and  Development  of  the  Gerry- 
mander (Chicago,  1907);  John  W.  E>ean,  "  History  of  the  Gerry- 
mander," in  iVino  Kn^fanA  Historical  and  Genealogical  Register,  vol. 
xlvi  (Boston,  1892). 

a  department  of  south-western  Trance,  composed 
the  whole  or  parts  of  certain  districts  of  Gascony,  viz.  Annagnac, 
Astarac,  Fezensac,  Pardiac,  Fays  de  Gaure,  Lomagne,  Com- 
minges,  Condomois  and  of  a  small  portion  of  Agenais.  It  Is 
boimded  N.  by  the  department  of  Lot-et-Garonne,  N.E.  by 
Tarn-et-Garonne,  E.  and  S.E.  by  Haute-Garonne,  S.  by  Hautes- 
Pyr^nfies,  S.W.  by  Basses-Pyrfinfies  and  W.  by  Landes.  Pop. 
(1906)  231,088.  Area,  2428  sq.  m.  The  department  consists  of 
a  plateau  sloping  from  south  to  north  and  traversed  by  numerous 
rivers,  most  of  them  having  their  source  close  together  in  the 
Plateau  de  Lannemezan  (Hautes-Pyr£n6es),  from  which  point 
they  diverge  in  the  shape  of  a  fan  to  the  north-west,  north  and 
north-east.  In  the  south  several  summits  eacceed  xzoo  ft.  in 
height.  Thence  the  descent  towards  the  north  is  gradual  till  on 
the  northern  limit  of  the  department  the  lowest  point  (less  than 
300  ft.)  is  reached.  The  greater  part  of  the  department  belongs 
to  the  basin  of  the  Garonne,  while  a  small  portion  in  the  west 
is  drained  by  the  Adour.  Ibe  chief  affluents  of  the  former  are 
the  Save,  Gimone,  Arrats,  Gers  and  Babe,  which  derive  their 
waters  in  great  part  from  the  Canal  de  la  Neste  in  the  department 
of  Hautes-Pyr£n^;  and  of  the  latter,  the  Arros,  Midou  and 
Douze,  the  last  two  uniting  and  taking  the  name  of  Midouze 
before  joining  the  Adour.  The  climate  is  temperate;  its 
drawbacks  are  the  unwholesome  south-east  wind  and  the 
destructive  hail-storms  which  sometimes  occur  in  spring.  Tbtce- 
is  seldom  any  snow  or  frost.  Over  the  greater  portion  of  the 
department  the  annual  rainfall  varies  between  28  and  32  in. 
Gers  is  primarily  agricultural  The  south-western  district  is 
the  most  productive,  but  the  valleys  generally  are  fertile  and  the 
grain  produced  is  more  than  sufficient  for  local  consumprion. 
Wheat,  maize  and  oats  are  the  principal  cereals.  About  one- 
third  of  the  wine  produced  is  used  for  home  consumption,  and 
the  remainder  is  diiefly  manufactured  into  brandy,  known  by 
the  name  of  Annagnac,  second  only  to  Cognac  in  reputation. 
The  natural  pastures  are  supplemented  chiefly  by  crops  of  sain- 
foin and  clover;  horses,  cattle,  sheep  and  swine  are  reared  in 
considerable  numbers;  turkeys,  geese  and  other  poultry  are 
abundant.  There  are  mineral  springs  at  Aurenson,  Barbotan 
and  several  other  places  in  Uie  department.  The  mineral  pro- 
duction and  manufactures  are  unimportant.  Building  stone 
and  clay  are  obtained.  Flour-mills,  saw-mills,  tanneries,  brick- 
works and  cask-works  are  the  chief  industrial  establishments. 

Gers  is  divided  into  the  arrondissements  of  Auch,  Lectoure, 
Mirande,  Condom  and  Lombez,  with  39  cantons  and  466  com- 
mimes.  The  chief  town  is  Auch,  the  seat  of  an  archbishopric. 
The  department  falls  within  the  circumscription  of  the  appeal- 
court  of  Agen,  and  the  region  of  the  XVII.  army  corps.  It  forms 
part  of  the  acad^mie  (educational  circumscription)  of  Toulouse. 
Auch,  Condom,  Lectoure  and  Mirande  are  the  principal  towns. 
The  following  are  also  of  interest:  Lombez,  with  its  church  of 
Sainte-Marie,  once  a  cathedral,  daUng  from  the  X4th  century, 
when  the  bi^pric  was  created;  Flaran,  with  an  abb^-church 
of  the  last  half  of  the  i3th  century;  La  Romieu,  with  a  church 
of  the  same  period  and  a  beautiful  cloister;  Simorre,  with  a 
fortified  abbey-church  of  the  14th  century;  and  Fleurance, 
with  a  handsome  church,  also  of  the  14th  century,  ciHitaining 
stained  glass  of  the  i6th  century. 

OERSON,  JOHN  (1363-1429),  otherwise  Jean  ChaSlier  de 
Gei^oh,  French  scholar  and  divine,  chancellor  of  the  imiversity  of 
Paris,  arid  the  ruling  spirit  in  the  oecumenical  councils  of  Pisa  and 
Constance,  was  bom  at  the  village  of  Gerson,  in  the  bishopric 
of  Reims  and  department  Ardennes,  on  the  14th  of  December 
1363.  His  parente,  Amulph  Charlier  and  Elizabeth  de  la 
Chudeni^, "  a  second  Monica,"  were  pious  peasants,  and  seven 
of  their  twelve  children,  four  daughters  and  three  sons,  devoted 
themselves  to  a  religious  life.  Young  Gerson  was  sent  to  Paris 
to  the  famous  college  of  Navarre  when  fourteen  years  of  age. 
After  a  five  years'  course  he  obtained  the  degree  of  licentiate  of 
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arts,  and  then  began  his  theological  studies  under  two  very 
celebrated  teachers,  Gilles  des  Champs  (Aegidius  Campensis) 
and  Pierre  d'Ailly  (Petrus  de  Alliaco),  rector  of  the  college  of 
Navarre,  chancellor  of  the  university,  and  afterwards  bishop  of 
Puy,  archlHshop  of  Cambrai  and  cardinal.  Pierre  d'Ailly 
remained  bis  life-long  friend,  and  in  later  life  the  pupil  seems  to 
luive  become  the  teacher  (see  pref.  to  Liber  de  vita  Spk.  Ammae). 

Gerson  very  soon  attracted  the  notice  of  the  university. 
He  was  elected  procurator  for  the  French  "  nation  "  in  1383, 
and  again  in  1384,  in  which  year  he  graduated  bachelor  of 
theology.  Three  years  later  a  still  higher  honour  was  bestowed 
upon  him;  he  was  sent  along  with  the  chancellor  and  others 
to  represent  the  university  in  a  case  of  appeal  taken  to  the 
pope.  John  of  Montson  (Monzon  de  Montesono),  an  Aragonese 
Dominican  who  had  rerantly  graduated  as  doctor  of  theology 
at  Paris,  had  in  1387  been  condemned  by  the  faculty  of  theology 
because  he  had  taught  that  the  Virgin  Mary,  like  other  ordinary 
descendants  of  Adam,  was  bom  in  original  sin;  and  the 
Dominicans,  who  were  fierce  opponents  of  the  doctrine  of  the 
unnuculate  conception,  were  expelled  the  university.  John 
of  Montson  appended  to  Pope  Clement  VII.  at  Avignon,  and 
Pierre  d'Ailly,  Gerson  and  the  other  imiversity  delegates,  while 
they  personally  supported  the  doctrine  of  the  immaculate 
conception,  were  content  to  rest  their  case  upon  the  legal  rights 
of  the  university  to  test  in  its  own  way  its  theological  teachers. 
Gerson's  biographers  have  compared  his  journey  to  Avignon  with 
Luther's  visit  to  Rome.  It  is  certain  that  from  this  time  onwards 
he  was  zealous  in  his  endeavours  to  spiritualize  the  universities, 
to  reform  the  morals  of  the  clergy,  and  to  put  an  end  to  the 
schism  which  then  divided  the  church.  In  r393  Gerson  became 
doctor  of  theology,  and  in  1395,  when  Pierre  d'Ailly  was  made 
Inshop  of  Puy,  he  was,  at  the  early  age  of  thirty-two,  elected 
chuicellor  of  the  university  of  Paris,  and  made  a  canon  of  Notre 
Dame.  The  univosity  was  then  at  the  height  of  its  fame,  and 
its  chancellor  was  necessarily  a  man  prominent  not  only  in  France 
but  in  Europe,  sworn  to  maintain  the  rights  of  his  university 
against  both  king  and  pope,  and  entrusted  with  the  conduct 
and  studies  of  a  vast  crowd  of  students  attracted  from  almost 
every  country  in  Europe.  Gerson's  writings  bear  witness  to  his 
deep  sense  of  the  responsibilities,  anxieties  and  troubles  of  his 
position.  He  was  all  his  days  a  man  of  letters,  and  an  analysis  of 
his  writings  is  his  best  biography.  His  work  has  three  periods, 
in  which  he  was  engaged  in  reforming  the  university  studies, 
maturing  plans  for  overcoming  the  schism  (a  task  which  after 
1404  absorbed  all  his  energies),  and  in  the  evening  of  his  life 
writing  books  of  devotion. 

Gerson  wished  to  banish  scholastic  subtleties  from  the  studies 
of  the  university,  and  at  the  same  time  to  put  some  evangelical 
warmth  into  them.  He  was  called  at  this  period  of  his  life 
Doctor  Christianissimus;  later  his  devotional  works  brought 
him  the  title  Doctor  Consolatorius.  His  plan. was  to  make  theo- 
logy plain  and  simple  by  founding  it  on  the  philosophical  prin- 
ciples of  nominalism.  His  method  was  a  clear  exposition  of  the 
principles  of  theology  where  clearness  was  possible,  with  a  due 
recognition  of  the  place  of  mystery  in  the  Christian  system  of 
doctrine.  Like  the  great  nominaltet  William  of  Occam,  he  saved 
himself  from  rationalism  by  laying  bold  on  mysticism — the 
Christian  mysticism  of  the  school  of  St  Victor.  He  thought  that 
in  this  way  he  would  equally  guard  against  the  folly  of  the  old 
scholasticism,  and  the  seductions  of  such  Averroistic  pantheism 
as  was  preached  by  heretics  like  Amalric  of  Bena.  His  plans  for 
the  reformation  of  university  studies  may  be  learned  from  his 
Tract,  de  examinatione  doctrinarum  (Opp.  i.  7),  Epistolae  de 
rejorm.  theol.  (i.  rai),  Epistolae  ad  studentes  CoUegii  Navarrae, 
quid  et  gualiter  studere  debeat  novus  theologiae  auditor,  et  contra 
curiositatem  studentium  (i.  to6),  and  LecHones  duae  contra  vanam 
atriositatem  in  negoUo  fidei  (i .  86) .  The  study  of  the  Bible  and  of 
the  fathers  was  to  supersede  the  idle  questions  of  the  schools,  and 
in  his  TracL  contra  romanHam  de  rosa  (iii.  397)  he  warns  young 
men  against  the  evil  consequences  of  romance-reading.  He  was 
oftentimes  weary  of  the  chancellorship, — it  involved  him  in 
strife  and  in  money  difficulties;  he  grew  tired  of  public  life,  and 
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longed  for  learned  leisure.  To  obtain  it  he  accepted  the  deanery 
of  Bruges  from  the  duke  of  Burgundy,  but  after  a  short  sojourn  he 
returned  to  Paris  and  to  the  chancdiorship. 

Gerson's  chief  work  was  what  he  did  to  destroy  the  great 
schism.  Gr^ry  XI.  had  died  in  1378,  one  year  after  Gerson 
went  to  the  coll^  of  Navatre,  and  since  his  death  the  church  had 
had  two  popes,  which  to  the  medieval  mind  meant  two  churches 
and  a  divided  Christ.  Hie  schism  had  practically  been  brought 
about  by  France.  The  popes  had  been  under  French  influence  so 
long  that  it  appeared  to  France  a  political  necessity  to  have 
her  own  pope,  and  pious  Frenchmen  felt  themselves  somewhat 
responsible  for  the  sins  and  scandals  of  the  schism.  Hence  the 
melancholy  piety  of  Gerson,  Pierre  d'Ailly  and  their  companions, 
and  the  energy  with  which  they  strove  to  bring  the  schism  to  an 
end.  During  the  lifetime  of  Clement  VII.  the  university  of  Paris, 
led  by  Pierre  d'  AiUy,  Gerson  and  Nicolas  of  Clamenges,^  met  in 
deliberation  about  the  state  of  Christendom,  and  resolved  that 
the  schism  could  be  ended  in  three  ways, — by  cession,  if  both 
popes  renounc»d  -  the  tiara  iinoonditioually,  by  arbitration  or 
by  a  general  coundl.  Clement  died.  The  king  ot  France, 
urged  by  the  university,  sent  orders  that  no  new  pope  should  be 
elected.  The  cardinaU  first  elected,  and  then  opened  the  letter. 
In  the  new  elections,  however,  both  at  Rome  and  Avignon, 
the  influence  of  Paris  was  so  much  felt  that  each  of  the  new 
popes  swore  to  "  cede  "  if  his  rival  would  do  so  also: 

Meanwhile  in  1395  the  national  assembly  of  France  and  the 
French  clergy  adopted  the  programme  of  the  university — cession 
or  a  general  council.  The  movement  gathered  strength.  In 
1398  most  of  the  cardinals  and  most  of  the  crowned  heads  in 
Europe  had  given  their  adhesion  to  the  plan.  During  this  period 
Gerson's  literary  activity  was  tmtiring,  and  the  throb  of  public 
expectancy,  of  hope  and  fear,  is  revealed  in  his  multitude  of 
pamphlets.  At  first  there  were  hopes  of  a  settlement  by  way  of 
cession.  These  come  out  in  Protest,  super  statum  ecclesiae  (ii.  t), 
Tract,  de  modo  habendi  se  tempore  schismatis,  De  schismate,  &c. 
But  soon  the  conduct  of  the  popes  made  Europe  impatient, 
and  the  desire  for  a  general  council  grew  strong — see  De  condlio 
generali  unius  obedieyUiae  (ii.  24).  The  council  was  resolved 
upon.  It  was  to  meet  at  Pisa,  and  Gerson  poured  forth  tract 
after  tract  for  its  guidance.  The  most  important  are — Trilogus 
in  materia  schismatis  (ii.  83),  and  De  unitate  Ecclesiae  (ii.  113), 
in  which,  following  Pierre  d'  Ailly  (see  l^ackert's  Peter  v.  AiUi, 
p.  153),  Gerson  demonstrates  that  the  ideal  tmity  of  the  drarch, 
based  upon  Christ,  destroyed  by  the  popes,  can  only  be  restored 
by  a  general  council,  supreme  and  legitimate,  though  un- 
summoned  by  a  pope.  The  council  met,  deposed  both  anti- 
popes,  and  elected  Alexander  V.  Gerson  was  chosen  to  address 
the  new  pope  on  the  duties  of  his  office.  He  did  so  in  his  Sermo 
coram  Alexandra  Papa  in  die  ascensionis  in  condlio  Pisano 
(ii.  131).  All  hopes  of  reformation,  however,  were  quenched 
by  the  conduct  of  the  new  pope.  He  had  been  a  Franciscan, 
and  loved  his  order  above  measure.  He  issued  a  bull  which  laid 
the  parish  clergy  and  the  universities  at  the  mercy  of  the  mendi- 
cants. The  great  university  of  Paris  rose  in  rewlt,  headed  by 
her  chancellor,  who  wrote  a  fierce  pamphlet — Censura  professorum 
in  tkeologia  circa  bullam  AlexandH  V.  (ii.  442).  The  pope  died 
soon  after,  and  one  of  the  most  profligate  men  of  that  time, 
Pope  John  XXIII.  (Baldassare  Cossa),  was  elected  his  successor. 
The  council  of  Pisa  had  not  brought  peace;  it  had  only  added  a 
third  pope.  Pierre  d'Ailly  despaired  of  general  councils  (see  his 
De  difficultate  reformaiionis  in  concilia  universaU),  but  Gerson 
struggled  on.  Another  matter  too  had  roused  him.  The  feuds 
between  the  houses  of  Orleans  and  Burgundy  had  long  distracted 
France.  The  duke  of  Orleans  had  been  treacherously  murdered 
by  the  followers  of  the  duke  of  Burgundy,  and  a  theologian, 
Jean  Perit  (c.  1360-1411),  had  publicly  and  unambiguously 
justified  the  murder.  His  eight  verities,  as  he  called  them — his 
apologies  for  the  murder— had  been,  mainly  through  the  influence 
of  Gerson,  condemned  by  the  university  of  Paris,  and  by  the 

*  Bom  c.  1360;  rector  of  the  uHivereity  of  Paris  1393;  afterwards 
treasurer  of  Langres  and  archdeacon  of  Bayeux;  tfied  at  Paris  in 
'437«  ^^->  XI.  29  a  T 
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aichbkhc^  and  grand  inquisibn',  and  his  hook  had  been  publidy 
bmned  b^ore  the  cathedral  of  Notre  Dame.  Gerson  wished  a 
ooundl  to  confirm  this  sentence.  His  literary  labours  were  as 
untiring  as  ever.  He  maintained  in  a  series  of  tracts  that  a  general 
council  could  depose  a  po[>e;  he  drew  up  indictments  against 
the  reigning  pontiffs,  reiterated  the  charges  against  Jean  Petit, 
and  exposed  the  sin  of  schism — in  short,  be  did  all  he  could  to 
direct  the  pubUc  mind  towards  the  evils  in  the  church  and  the 
way  to  heal  them.  His  efforts  were  powerfully  seconded  by  the 
emperor  Sigtsmimd,  and  the  result  was  the  council  of  Constance 
(see  Constance,  Council  op)  .  Gerson's  influence  at  the  council 
was  supreme  up  to  the  election  of  a  new  pope.  It  was  he  who 
dictat«i  the  form  of  submission  and  cesuon  made  by  John 
XXUI.,  and  directed  the  process  agunst  Huss.  Many  of 
Gerson's  biogr^hon  have  found  it  difficult  to  reconcile  his 
proceedings  against  Huss  with  his  own  opinions  upon  the  supre- 
macy of  the  pope;  but  the  difficulty  has  arisen  partly  from 
misunderstanding  Gerson's  position,  partly  from  supposing  him 
to  be  the  author  of  a  famous  tract — De  modis  uniendi  ac  refor- 
mandi  Ecclesiam  in  concUio  imiversali.  All  Gerson's  high-sounding 
phrases  about  the  supremacy  of  a  coimcil  were  meant  to  apply 
to  some  time  of  emergency.  He  was  essentially  a  trimmer, 
and  can  scarcely  be  called  a  reformer,  and  be  hated  Huss  with 
all  the  hatred  the  trimmer  has  oi  the  reformer.  The  three  bcdd 
treatises,  De.  necesntate  refomuUionis  Ecdesioe,  De  mcdis  uniendi 
ac  ntfatnandi  EccUsiam,  and  De  difficuUaie  r^ormationis  in 
concUio  universali,  long  ascribed  to  Gerson,  were  proved  by 
Schwab  in  his  Johannes  Gerson  not  to  be  his  work,  and  have  since 
been  ascribed  to  Abbot  Andreas  of  Randuf,  and  with  more 
reason  to  Dietrich  of  Nieheim  (see  Nieh,  Dietrich  of). 

The  council  of  Constance,  which  revealed  the  eminence  of 
Gerson,  became  in  the  end  the  catise  of  his  downfall.  He  was  the 
prosecutor  in  the  case  of  Jean  Petit,  and  the  council,  overawed 
by  the  duke  of  Burgundy,  would  not  affirm  the  censure  of  the 
universityand  archbishop  of  Paris.  Petit'sjusrificationof  murder 
was  declared  to  be  only  a  moral  and  philwophical  opinion,  not 
of  faith.  The  utmost  length  the  council  would  go  was  to  con- 
demn one  proposition,  and  even  this  censure  was  annulled  by  the 
new  pope,  Martin  V.,  on  a  formal  pretext.  Gerson  dared  not 
return  to  France,  where,  in  the  disturbed  state  of  the  kingdom, 
the  duke  of  Burgundy  was  in  power.  He  lay  hid  for  a  rime  at 
Constance  and  then  at  Rattenberg  in  Tirol,  where  he  wrote  his 
famous  book  De  consolatione  theologiae.  On  returning  to  France 
he  went  to  Lyons,  where  his  brother  was  prior  of  the  Celestines. 
It  is  said  that  he  taught  a  school  of  boys  and  girls  in  Lyons,  and 
that  the  only  fee  he  exacted  was  to  make  the  children  promise 
to  repeat  the  prayer,  "  Lord,  have  mercy  on  thy  poor  servant 
Gerson."  His  later  years  were  spent  in  writing  books  of  mystical 
devotion  and  hymns.  He  died  at  Lyons  on  the  12th  of  July  1429. 
Tradition  declares  that  during  his  sojourn  there  he  translated 
or  adf^ted  from  the  Latin  a  work  upon  eternal  consolation, 
which  afterwards  became  very  famous  imder  the  title  of  The 
Imitation  of  Christ,  and  was  attributed  to  Thomas  i  Kempis. 
It  has,  however,  been  proved  beyond  a  doubt  that  the  famous 
Itnitatio  Christi  was  really  written  by  Thomas,  and  not  by 
John  Geraon  or  the  abbot  Gerson. 

The  literature  on  Gerson  js  veryabundant.  See  Dupm,Gersoniana, 
including  Vita  Gersoni,  prefixed  to  the  edition  of  Gerson's  works  in 
5  vols.  K)I.,  from  which  quotations  have  here  been  made;  Charles 
Schmidt,  Essai  sur  Jean  Gerson,  ehoMcdier  de  PUnioersitS  de  Paris 
(Strassburg,  1839)  >  I.  B.  Schwab,  Johannes  Gerson  (WOrzburg, 
1859);  H.  Tadart,  Jean  Gerson,  son  oripne,  son  viUage  natal  el 
sa  familie  (Sjoxta,  1882).  On  the  relations  between  Gerson  and 
D'AiUy  see  Paul  Tschackert,  Peter  von  AilH  (Gotha,  i877)-  On 
Gerson's  public  life  see  also  histories  of  the  councils  of  Pisa  and 
Constance,  especially  Herm.  v.  der  Hardt,  Con.  Constantiensis  libri 
iv.  (1695-1699).  The  best  editions  of  his  works  are  those  erf  Paris 
(%  vols.,  1606)  and  Antwerp  (5  vols.,  1706).  See  also  Ulysse  Chevalier. 
tu^toire  des  sources  Mst.  Bio-bibliographie  (Paris,  1905,  &c.),  s.v. 
••^non."  (T.M.L.;X.) 

OERSONIDES,  or  Ben  Gerson  (Gershon),  LEVI,  known  also 
as  Ralbag  (1288-1344),  Jewish  philosopher  and  commentator, 
was  bom  at  Bagnols  in  Languedoc,  probably  in  laSS.  As  in  the 
case  of  the  other  medieval  Jewish  philosophers  little  is  known 


of  his  life.  Bis  taxtuly  had  beoi  distinguished  for  piety  and 
ez^tical  skill,  but  tluni^  he  was  known  in  the  Jewish  com- 
munity by  conunentaries  on  certain  books  of  the  Bible,  he  never 
seems  to  have  accepted  any  rabbinical  post.  Possibly  the 
freedom  of  his  opinions  may  have  put  obstacles  in  the  way  of  his 
preferment.  He  is  known  to  have  been  at  Avignon  and  Orange 
during  his  life,  and  is  believed  to  have  died  in  1344,  though 
Zacuto  asserts  that  he  died  at  Perpignan  in  1370.  Part  of  his 
writings  consist  of  commentaries  on  the  portions  (tf  Aristotle 
then  known,  or  rather  of  commentaries  on  the  commentaries  of 
Averroes.  Some  of  these  are  printed  in  the  early  Latin  editions 
of  Aristotle's  works.  His  most  important  treatise,  that  by  which, 
he  has  a  place  in  the  history  of  philosophy,  is  entitled  Mil^amoA 
'Adonai  (The  Wats  oi  God),  and  occupied  twdve  years  in  com- 
position (1317-1329).  A  portion  of  it,  containing  an  elaborate 
survey  of  astronomy  as  known  to  the  Arabs,  was  translated  into 
Latin  in  1342  at  the  request  of  Clement  VI.  The  MUffamoth 
is  throughout  modelled  after  the  plan  of  the  great  work  of  Jewish 
philosophy,  the  Moreh  Nebuhim  of  Mt^es  Maimonides,  and 
may  be  regarded  as  an  elaborate  criUdsm  from  the  more  philo- 
sopbical  point  of  view  (mainly  Averroistic)  of  the  syncretism 
of  Aristotelianism  and  Jewish  orthodoxy  as  presented  in  that 
work.  The  six  books  pass  in  review  (i)  the  doctrine  of  the  soul, 
in  which  Gexsonides  defends  the  theory  of  impersonal  reason  as 
mediating  betweoi  God  and  man,  and  explains  the  formation  of 
the  higher  reason  (or  acquired  intellect,  as  it  was  called)  in 
humanity, — his  view  being  thoroughly  realist  and  resembling 
that  of  Avicebron;  (2)  prophecy;  (3)  and  (4)  God's  knowledge 
of  facts  and  providence,  in  whidi  is  advanced  the  curious  theory 
that  God  does  not  know  individxial  facts,  and  that,  while  there  is 
general  providence  for  all,  special  providence  only  extends  to 
those  whose  reason  has  been  enlightened;  (5)  celesUal  substances, 
treating  of  the  strange  spiritual  hierarchy  which  the  Jewish 
philosophers  of  the  middle  ages  aorepted  from  the  Neoplatonists 
and  the  pseudo-Dionysius,  and  also  giving,  along  with  astronomi- 
cal details,  much  of  astrological  theory;  (6)  creation  and 
miracles,  in  respect  to  which  Gerson  deviates  widely  from  the 
poation  of  Maimonides.  Gersonides  was  also  the  author  of  a 
commeaitary  on  the  Pentateuch  and  o^er  ezc^;etical  and  sdeatific 
works. 

A  careful  analysis  of  the  Mit^moth  is  given  in  Rabbi  Isidore 
Weil's  Philosophie  religieuse  de  LSiri-Ben-Gerson  (Paris,  1868).  See 
also  Munk,  MHanges  de  phit.  juive  et  arabe;  and  Joel,  Religions- 
pkUosophie  d.  L.  Ben-Gerson  (i86a).  The  Milhamoth  was  pub- 
lished in  1560  at  Riva  di  Trento,  and  has  been  published  at  Leipzig, 
1866.  (L  AT) 

OERSOPPA.  FALLS  OP,  a  cataract  on  the  Sharavati  river  in 
the  North  Kanara  district  of  Bombay.  The  falls  are  considered 
the  finest  in  India.  The  river  descends  in  four  separate  cascades 
called  the  Raja  or  Horseshoe,  the  Roarer,  the  Rocket  and  the 
Dame  Blanche.  The  cliff  over  which  the  nvex  plunges  is  830  ft. 
high,  and  the  pool  at  the  base  of  the  Raja  Fall  is  r33  ft.  deep. 
The  falls  are  reached  by  boat  from  Honavar,  or  by  road  ivm. 
Gersoppa  village,  18  m.  distant.  Near  the  village  are  extensive 
ruins  (the  finest  of  which  is  a  cruciform  temple)  of  Nagarbastikere, 
the  capital  of  the  Jain  chiefs  of  Gersoppa.  Their  family  was 
established  in  power  in  1409  by  the  Vijayanagar  kings,  but 
subsequently  became  practically  independent.  The  chieftaincy 
was  several  times  held  by  women,  and  on  the  death  of  the  last 
queen  (1608)  it  collapsed,  having  been  attacked  by  the  chief  of 
Bednur.  Among  the  Portuguese  the  district  was  celebrated 
for  its  pepper,  and  they  called  its  queen  "  Regina  da  pimenta  " 
(queen  of  pepper). 

OERSTAcKER,  FRIEDRICH  (1816-1873),  German  novelist 
and  writer  of  travels,  was  bom  at  Hamburg  on  the  loth  of  May 
1816,  the  son  of  Friedrich  Gerst&cker  (1790-1825),  a  celebrated 
opera  singer.  After  being  apprenticed  to  a  commercial  house 
he  learnt  farming  in  Saxony.  In  1837,  however,  having  imbibed 
from  Robinson  Crusoe  a  taste  for  adventure,  he  went  to  America 
and  wandered  over  a  large  part  of  the  United  States,  supporting 
himself  by  whatever  work  came  to  hand.  In  1843  he  returned 
to  Germany,  to  find  himself,  to  his  great  surprise,  famous  as  an 
author.   His  mother  had  shown  his  diary,  which  he  regularly 
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sent  home,  and  which  contained  descriptions  of  his  adventures 
in  the  New  World,  to  the  editor  of  the  Rosen,  who  published  them 
in  that  periodical.  These  sketches  having  found  favour  with  the 
public,  Gerstacker  issued  them  in  1844  under  the  title  Streif-und 
JagdzUge  durch  die  Vereinigtm  Slaaim  Nordamerikas.  In  1845 
his  first  novel,  DU  Regulaioren  in  Arkansas,  appeared,  and  hence- 
forth the  stream  of  his  productiveness  flowed  on  unintemiptedly. 
From  1849  to  1853  Gerst&cker  travdled  round  the  worid,  vi^ting 
North  and  South  America,  Polynesia  and  Australia,  and  on  his 
return  settled  in  Leipzig.  In  1 860  he  again  went  to  South  America, 
chiefly  with  a  view  to  inspecting  the  German  colonies  there  and 
reporting  on  the  possibility  of  diverting  the  stream  of  German 
emigration  in  this  direction.  The  result  of  his  observations  and 
experiences  he  recorded  in  Acktzekn  Monate  in  SUdamerika  (1862). 
In  1862  he  accompanied  Duke  Ernest  of  Saxe-Cobtu-g-Gotha  to 
Egypt  and  Abyssinia,  and  on  his  return  settled  at  Coburg,  where 
he  wrote  a  number  of  novels  descriptive  of  the  scenes  he  had 
vi^ted.  Ini867-i868Gersta.ckeragainundertookaI(mgjoumey, 
visiting  North  America,  Venezuela  and  the  West  Indies,  and  on 
his  return  lived  first  at  Dresden  and  then  at  BrunsiK^ck,  where 
be  died  on  the  31st  of  May  1872.  His  genial  and  straightforward 
character  made  him  personally  beloved;  and  his  works,  dealing 
as  they  did  with  the  great  world  hitherto  hidden  from  the  narrow 
"  parochialism  "  of  German  life,  obtained  an  immense  popularity. 
This  was  not  due  to  any  graces  of  style,  in  which  they  are  sin- 
gularly lacking;  but  the  unstudied  fr^ness  of  the  author's 
descriptions,  and  his  sturdy  humour,  appealed  to  the  wholesome 
instincts  of  the  public.  Many  of  his  books  were  translated  into 
fordgn  languages,  notably  into  English,  and  became  widely 
known  on  both  sides  of  the  Atlantic.  His  best  works,  from  a 
literary  point  of  view,  are,  besides  the  above-mentioned  Regida- 
toren,  his  Plusspiraten  des  Mississippi  (1848) ;  the  novd  TahiU 
(1854);  his  Australian  romance  Die  bddm  StrSfiinge  (1857); 
Aus  dem  Mairoseideben  (r857);  and  Blau  Wasser  (1858).  His 
Travels  exist  in  an  English  translation. 

Gerst^ker's  Gesammdte  Sckri/len  were  published  at  Jena  in  44 
vols.  (i872'-i879);a8election,  edited  by  D.  Theden  in  34  vote.  (1880- 
1890).  See  A.  Karl,  Friedrich  GtrstOeker,  dtr  W«Uasrmsle.  Ein 
UbensbOd  (1873)- 

GERSTENBERG,  HEDTRICH  WILHELM  VON  (1737-1833), 
German  poet  and  criric,  was  bom  at  Tondem  in  Schleswig  on  the 
3rd  of  January  1737.  After  studying  law  at  Jena  he  entered  the 
Danish  military  service  and  took  part  in  the  Russian  campaign 
of  1762.  He  spent  the  next  twelve  years  in  Copenlu^n,  where 
he  was  intimate  with  Klopstock.  From  1775  to  1783  he  repre- 
sented Denmark's  interests  as  *'  Danish  Resident  "  at  Liibeck, 
and  in  1786  received  a  judicial  appointment  at  Altona,  where  he 
died  on  the  ist  of  Novembo'  1833.  In  the  course  of  his  long  life 
Gerstenberg  passed  through  many  phases  of  his  nation's  literature. 
He  b^^  as  an  imitator  of  the  Anacreontic  school  {T&ndtlnenf 
1759);  then  wrote,  in  imitation  of  Gleim,  KriegsUeder  eines 
dknischen  Grenadiers  (1763);  with  his  Gedickt  eines  Skalden 
(1766)  he  joined  the  group  of  "  bards  "  led  by  Klopstock.  His 
Ariadne  auf  Naxos  (1767)  is  the  best  cantata  of  the  i8th  century; 
he  tran^ated  Beaumont  and  Fletcher's  Maid's  Tragedy  (1767), 
and  helped  to  usher  in  the  Sturm  und  Drang  period  with  a  grue- 
some but  powerful  tragedy,  Ugolino  (1768).  But  he  did  perhaps 
even  better  service  to  the  new  literary  movement  with  his  Briefe 
ilber  MerkwUrdigknten  der  Literatur  (1766-1770),  in  which  the 
critical  principles  of  the  Sturm  und  Drang— aad  especially  its 
enthusiasm  for  Shakeq>eare,^ — were  first  definitely  formulated. 
In  later  life  Gerstenberg  lost  touch  with  literature,  and  occupied 
himself  mainly  with  Kant's  philosophy. 

His  Vermischte  Schriflen  appeared  in  3  vols.  (1815).  The  Briefe 
aber  Merkwurdigkeiten  der  Ltteraiur  were  republished  by  A.  von 
Weilen  (1888},  and  a  selection  of  his  poetry,  including  Ugolino,  by 
R.  Hamel,  will  be  found  in  Kflrschner's  Deutsche  NationaJUteratur, 
vol.  48  (1884). 

G£RUZEZ,  NICOLAS  EVGdNB  (1799-1865),  French  critic, 
was  born  on  the  6th  of  January  1799  at  Rdms.  He  was  asmstant 
professor  at  the  Scvbonne,  and  in  1853  he  became  secretary  to 
the  facility  of  literature.  He  wrote  a  Sisi&ire  de  V&oqumce 
politique  et  rdigieuse  en  France  aux  XI V,  XV,  et  XVI*  siides 


(1837-1838);  an  admirable  Histoire  de  la  litUraiure  franqaise 
depuis  les  origines  jusqu'd  la  Rivoluiim  (1852),  which  he  supple- 
mented in  1859  by  a  volume  bringing  down  the  history  to  the 
close  of  the  revolutionary  period;  and  some  miscdlaneoua 
works.  G^ruzez  died  on  the  29th  of  May  1865  in  Paris.  A 
posthumous  volume  of  M&anges  et  pensies  appeared  in  1877. 

GERVAIS,  PAUL  (1816-1879),  French  psOaeontdogist,  was 
bom  on  the  36th  of  September  1816  at  Paris,  where  he  obtained 
the  diplomas  of  doctor  of  science  and  of  medicine,  and  in  1835 
he  began  palaeontological  research  as  asdstant  in  the  laboratory 
of  comparative  anatomy  at  the  Museum  of  Natural  History. 
In  1841  he  obtained  the  chair  of  zoology  and  comparative 
anatomy  at  the  Faculty  of  Sciences  in  Montpellier,  of  which  he 
was  in  1856  appointed  dean.  In  1848-1852  appeared  his  im- 
portant work  Zoologie  H  paliontologie  jranqaises,  supplementary 
to  the  palaeontological  publications  of  G.  Cuvier  and  H.  M.  D. 
de  Blainville;  of  this  a  second  and  greatly  improved  edition 
was  issued  in  1859.  In  1865  he  acoq>ted  the  professorship  of 
zoology  at  the  Sorbonne,  vacant  through  the  death  of  L.  P. 
Gratiolet;  this  post  he  Idt  in  1868  for  the  chair  of  cunparative 
anatomy  at  the  Paris  museum  of  natural  history,  the  anatomical 
collections  of  which  were  greatly  enriched  by  hds  exertions.  He 
died  in  Paris  on  the  10th  of  February  1879. 

He  also  wrote  Histoire  naturdle  des  mammifhres  (1853, 
Zoologie  midicale  (1859.  with  P.  J.  van  Beneden);  Recherckes  sur 
I'ancienneti  de  I'homme  et  la  pSriode  guatemaire,  19  pi.  (1867) ;  Zot^gie 
et  paiiontologie  gtnirales  (1867) ;  OstSographie  des  citacis  (1869,  Sec, 
with  van  Beneden). 

GERVASE  OF  CAMTEEBURT  (d.  c  xsio),  £n^  monk 
and  chronicler}  entered  the  house  of  ChristchuTch,  Canterbury, 
at  an  early  age.  He  made  his  profession  and  received  holy  orders 
in  1163;  but  we  have  no  further  due  to  the  date  of  his  birth. 
We  know  nothing  of  Ms  life  beyond  what  may  be  gathered  from 
his  own  writings.  Their  evidence  suggests  that  he  died  in  or 
shortly  after  1210,  and  that  he  had  resided  almost  continuously 
at  Canterbury  from  the  time  of  his  admission.  The  only  office 
which  we  know  him  to  have  held  is  that  of  sacrist,  which  he 
received  after  1190  and  laid  down  before  1197.  He  took  a  keen 
interest  in  the  seciilar  quarrels  of  the  Canterbury  monks  with  their 
archbishops,  and  his  earliest  literary  efforts  were  controversial 
tracts  upon  this  subject.  But  from  zi88  he  applied  his  mind  to 
historical  oompoaitioiL  About  that  year  be  begjui  the  compilation 
of  Ids  Cimmica,  a  work  intended  for  the  private  reading  of  his 
brethren.  Beginning  with  the  acoesaon  of  Stephen  he  continued 
his  narrative  to  the  death  of  Richard  I.  Up  to  it88  he  relies 
almost  endrely  upon  extant  sources;  but  from  that  date  on- 
wards is  usually  an  independent  authority.  A  second  history, 
the  Gesia  Regum,  is  planned  on  a  smaller  scale  and  traces  the 
fortunes  of  Britain  from  thedays  of  Brutus  to  the  year  1 309.  The 
latter  part,  of  this  work,  covering  the  years  1199-1209,  is  perhaps 
an  attempt  to  redeem  the  promise,  which  he  had  made  in  the 
epilogue  to  the  Chronica,  of  a  continuation  dealing  with  the  rdgn 
of  Jc^.  This  is  the  only  part  oS  the  Gesta  which  deserves  much 
attention.  The  work  was  continued  by  various  hands  to  the 
year  1338.  From  the  Gesta  the  indefatigable  Gervase  turned  to 
a  third  project,  the  history  of  the  see  of  Canterbury  from  the 
arrival  of  Augustine  to  the  death-  of  Hubert  Walter  (1305).  A 
topographical  work,  with  the  somewhat  misleading  title  Mappa 
muttdi,  completes  the  list  of  his  more  important  writings.  The 
Mappa  mundi  contains  a  useful  description  of  England  shire  by 
shire,  giving  in  particular  a  list  of  the  castles  and  religious  houses 
to  be  found  in  each.  The  industry  of  Gervase  was  greater  than 
his  insight.  He  took  a  narrow  ajid  monastic  view  of  current 
politics;  he  was  seldom  in  touch  with  the  leading  statesmen  of 
his  day.  But  he  i^^wars  to  be  t(^erabfy  aonirate  when  dealing 
with  the  years  1188-1309;  and  sometimes  he  supplemaits  the 
informiuion  provuled  by  the  more  important  chronides. 

See  the  iatroductioils  and  notes  in  W.  Stubbs's  edition  tA  the 
Historical  Works  of  Gervase  of  Canterbury  (Rolls  edition,  a  vote., 
1879-1880).  (H.  W.  C.  D.) 

GERVASE  OF  TILBURY  (fl.  1311),  Anglo-Latin  writer  of  the 
late  i3th  and  early  13th  centuries,  was  a  kinsman  and  schoolfellow 
of  Patrick,  earl  of  Salisbury,  but  lived  the  Ufe^of  a  scholarly 
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adventurer,  wandering  from  land  to  land  in  search  of  patrons. 
Before  1177  he  was  a  student  and  teacher  of  law  at  Bologna; 
in  that  year  he  witnessed  the  meeting  of  the  emperor  Frederic  I. 
and  Pope  Alexander  III.  at  Venice.  He  may  have  hoped  to 
win  the  favour  of  Frederic,  who  in  the  past  had  found  useful 
instruments  amon^  the  civilians  of  Bologna.  But  Frederic 
ignored  him;  his  first  employer  of  royal  rank  was  Henry  fitz 
Henry,  the  young  king  of  England  (d.  1183),  for  whom  Gervase 
wrote  a  jest-book  which  is  no  longer  extant.  Subsequently 
we  hear  of  Gervase  as  a  clerk  in  the  household  of  William  of 
Champagne,  canUnal  archbishop  of  Reims  (d.  1202).  Here, 
as  he  himself  confesses,  be  basely  accused  of  braetical  opinions 
a  young  girl,  who  had  rejected  his  advances,  with  the  result  that 
she  was  burned  to  death.  He  cannot  have  remained  many 
years  at  Reims;  before  ii8g  he  attracted  the  favour  of  William 
II.  of  Sicily,  who  had  married  Joanna,  the  sister  of  Henry  fitz 
Henry.  William  took  Gervase  into  his  service  and  gave  him  a 
country-house  at  Nola.  After  William's  death  the  kingdom 
of  Sicily  offered  no  attractions  to  an  Englishman.  The  fortunes 
of  Gervase  suffered  an  eclipse  until,  some  time  after  1198,  he 
found  employment  under  the  emperor  Otto  IV.,  who  by  descent 
and  political  interest  was  intimately  connected  with  the  Flan- 
tagenets.  Though  a  derk  in  orders  Gervase  became  marshal 
of  the  kingdom  of  Aries,  and  married  an  hdress  of  good  family. 
For  the  delectation  of  the  emperor  he  wrote,  about  121 1,  his 
Otia  Imperialia  in  three  puts.  It  is  a  farrago  of  history, 
geography,  folklore  and  political  theory — one  of  those  books  of 
table-talk  in  which  the  literature  of  the  age  abounded.  Evidently 
Gervase  coveted  but  ill  deserved  a  reputation  for  encyclopaedic 
learning.  The  most  interesting  of  his  dissertarions  are  contained 
in  the  second  part  of  the  Otia,  where  he  discusses,  among  other 
topics,  the  theory  of  the  Empire  and  the  geography  and  history 
of  England.  We  do  not  know  what  became  of  Gervase  after  the 
downfall  of  Otto  IV.  But  he  became  a  canon;  and  may  perhaps 
be  identified  with  Gervase,  provost  of  Ebbekesdorf,  who  died  in 

I  ass- 
See  the  OUa  ImperieJia  in  G.  Leibnitz's  Scri^ares  rerum  Bruns- 
vicensium,  vols.  i.  and  ii.  (Hanover,  1707) ;  extracts  in  J.  Stevenson's 
edition  of  CoggeshaU  (Rolls  series,  1^75}-  Of  modem  accounts  the 
best  are  those  by  W.  Stubbs  in  his  edition  of  Gervase  of  Canterbury, 
vol.  i.  introd.  (Rolls  series,  1879),  and  by  R.  Pauli  in  Nachrichten 
der  GeseUschaJt  der  Wissenschaflen  su  GdtUn^en  (1882).  In  the  older 
biographers  the  Dialogus  de  scaecairio  of  Richard  Fitz  Neal  (^.v.)  is 
wrongly  attributed  to  Gervase.  (H.  W.  C.  D.) 

GERVEZ,  HENRI  (1852-  ),  French  painter,  was  bom  in 
Paris  on  the  loth  of  December  1852,  and  studied  painting  under 
Cabanel,  Brisset  and  Fromentin.  His  early  work  belonged 
almost  exclu^vely  to  the  mytholt^cal  genre  which  served  as  an 
excuse  for  the  painting  of  die  nude — not  always  in  the  best  of 
taste;  indeed,  his  "  RoUa  "  of  1878  was  rejected  by  the  jury  of 
the  Salon  pour  immorality.  He  afterwards  devoted  himsdf  to 
representations  of  modem  life  and  achieved  signal  success  with 
his  "  Dr  Pfem  at  the  Salp6tri6re,"  a  modernized  paraphrase, 
as  it  were,  of  Rembrandt's  "  Anatomy  Lesson."  He  was  en- 
tmsted  with  several  important  official  paintings  and  the  decora- 
tion of  public  buildings.  Among  the  first  are  "  The  Distribution 
of  Awuxls  (1889)  at  the  Palais  de  I'lndustrie  "  (now  in  the 
Versailles  Museum),  '*  The  Coronation  of  Nicolas  II."  (Moscow, 
May  14, 1896), "  The  Mayors'  Banquet "  (1900),  and  the  portrait 
group  "1a  R^ublique  Francaise";  and  among  the  second, 
the  ceiling  for  the  Salle  des  F6tes  at  the  h6tel  de  viUe,  Paris,  and 
the  decorative  panels  painted  in  conjunction  with  Blanchon  for 
the  mairie  of  the  19th  arrondissement,  Paris.  He  also  painted, 
with  Alfred  Stevens,  a  panorama,  "  The  History  of  the  Century  " 
(1889).  At  the  Luxembourg  is  his  painting  "  Satyrs  playing 
with  a  Bacchante,"  as  well  as  the  large  "  Members  of  the  Jury 
of  the  Salon"  (1885).  Other  pictures  of  importance,  besides 
numerous  portraits  in  oils  and  pastel,  are  "  Communion  at 
Trinity  Church,"  "  Return  from  the  Ball,"  "  Diana  and  Endy- 
mion,"  "  Job,"  "  Civil  Marriage,"  "  At  the  Ambassadeurs," 
"  Yachting  in  the  Archipelago,"  "  Nana  "  and  "  Maternity." 

OERVINUS,  OEORO  GOTTFRIED  (1805-1871),  German 
literary  and  political  historian,  was  bom  on  the  20th  of  May 


1805  at  Darmstadt.  He  was  educated  at  the  gymnasium  of 
the  town,  and  intended  for  a  commercial  career,  but  in  1825 
he  became  a  student  of  the  university  of  Giessen.  In  1826  he 
went  to  Heidelberg,  where  he  attended  the  lectures  of  the 
historian  Schlosser,  who  became  henceforth  his  guide  and  his 
model.  In  1828  he  was  appointed  teacher  in  a  private  school 
at  Frankfort-on-Main,  and  in  1830  Privatdozent  at  Heidelberg. 
A  volume  of  his  collected  Historische  Schrijten  procured  him 
the  appointment  of  professor  extraordinarius;  while  the  first 
volume  of  his  Geschichte  der  pmisckm  NalionaUiUeratur  der 
Deutschen  (1835-1842,  5  vtds.,  subsequently  entitled  Geschichie 
der  deutschen  Dicktung;  sth  edition,  by  K.  Bartscfa,  i87r-i874) 
brought  him  the  appointment  to  a  regular  professorship  of  history 
and  literature  at  Gottingen.  This  work  is  the  first  comprehensive 
history  of  Geraian  literature  written  both  with  scholarly  emdition 
and  literary  skill.  In  the  following  year  he  wrote  his  Grundzuge 
der  Historik,  which  is  perhaps  the  most  thoughtful  of  his  pbilo- 
sophico-historical  productions.  The  same  year  brought  his  expul- 
sion from  G6ttingen  in  consequence  of  his  manly  protest,  in 
conjunction  with  wi  of  his  colleagues,  against  the  unscrupulous 
violation  of  the  constitution  by  Ernest  Augustus,  king  of  Hanover 
and  duke  of  Cumberland.  After  several  years  in  Heidelberg, 
Darmstadt  and  Rome,  he  settled  permanently  in  Heidelberg, 
where,  in  1844,  he  was  appointed  honorary  professor.  He 
zealoi^y  took  up  in  the  following  year  the  cause  of  the  German 
Catholics,  hoping  it  would  lead  to  a  union  of  all  the  Christian 
confessions,  and  to  the  establishment  of  a  narional  church. 
He  also  came  forward  in  1846  as  a  patriotic  champion  of  the 
Schleswig-Holsteiners,  and  when,  in  1847,  King  Frederick 
William  IV.  promulgated  the  royal  decree  for  siunmoning  the 
so-called  "  United  Diet  "  (Vereinigter  Landtag),  Gervinus  hoped 
that  this'event  would  form  the  basis  of  the  constitutional  develop- 
ment of  the  largest  German  state.  He  founded,  together  with 
some  other  patriotic  scholars,  the  Deutsche  Ze^mg^  which 
certunly  was  one  of  the  best-written  political  journals  ever 
published  in  Germany.  His  appearance  in  the  political  arena 
secured  his  election  as  deputy  for  the  Prussian  province  of  Saxony 
to  the  National  Assembly  sitting  in  1848  at  Frankfort.  Disgusted 
with  the  failure  of  that  body,  he  retired  from  all  active  political 
life. 

Gervinus  now  devoted  himself  to  literary  and  historical 
studies,  and  between  1849  and  1852  published  his  work  on 
Shakespeare  (4  vols.,  4th  ed.  2  vols.,  1872;  Eng.  trans,  by 
F.  E.  Bunnett,  1863,  new  ed.  1877).  He  also  revised  \as,History 
of  German  Literature,  for  a  fourth  edition  (1853),  and  began  at 
the  same  time  to  plan  his  Geschichte  des  neunzehnten  Jakrhunderts 
(8  vols.,  1854-1860),  which  was  preceded  by  an  Einleituf^  in  die 
Geschichte  des  neunzehnten  Jakrhunderts  (1853).  The  latter 
caused  some  stir  in  the  literary  and  p<^tical  world,  owing  to 
the  circumstance  that  the  government  of  Baden  impmdently 
instituted  a  prosecution  against  the  author  for  high  treason. 
In  1868  appeared  H&ndd  und  Shakespeare,  zur  Asthetik  der 
Tonkunst,  in  which  he  drew  an  ingenious  parallel  between  his 
favourite  poet  and  his  favourite  composer,  showing  that  their 
intellectual  affinity  was  based  on  the  Teutonic  origin  common 
to  both,  on  their  analogous  intellectual  development  and 
character.  The  ill-success  of  this  publication,  and  the  indifference 
with  which  the  latter  volumes  of  his  History  of  the  igtk  Century 
were  received  by  his  countrymen,  together  with  the  feeling  of 
disappointment  that  the  imity  of  Germany  had  been  brought 
about  in  another  fashion  and  by  other  means  than  be  wished  to 
see  emph^ed,  embitt«ed  his  later  years.   He  died  at  Hodelberg 

on  theiSth  of  Miut:h  1871. 

Gervinus's  autobiography  (C  G.  Gervinus'  Lehen,  von  ihm  sdbst) 
was  published  by  his  widow  in  1893.  It  does  not,  however,  go 
beyond  the  year  1836.  See  E.  Lehmann,  Gervinus,  Versuch  einer 
Charakteristik  (1871);  R.  Gosche,  Gervinus  (1871);  J.  Darfel, 
Gervinus  als  histcrischer  Denker  (1904). 

OERYON  (Geryones,  Geryoneus),  in  Greek  mythology,  the 
son  of  Chrysaor  and  CallirrhoS,  daughter  of  Oceanus,  and  king 
of  the  island  of  Erytheia.  He  is  represented  as  a  monster  with 
three  heads  or  three  bodies  (triformis,  trigeminus),  sometimes 
with  wings,  and  as  the  owner  of  herds  of  red  cattle,  which  were 
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tended  by  the  giant  shepherd  Eurytion  and  the  two-headed  dog 
Ortbrus.  To  carry  off  these  cattle  to  Greece  was  one  of  the 
twelve  "  labours  *'  imposed  by  Euiystheus  upon  Heracles.  In 
order  to  get  possession  of  tbem,  Heracles  travelled  through  Europe 
and  Libya,  set  up  the  two  pillars  in  the  Straits  of  Gibraltar  to 
show  the  extent  of  his  journey,  and  reached  the  great  liver 
Oceanus.  Having  crossed  Oceanus  and  landed  on  the  island, 
Heracles  slew  Orthrus  together  with  Eurytion,  who  in  vain  strove 
to  defend  him,  and  drove  off  the  cattle.  Geryon  started  in  pursuit, 
but  fell  a  victim  to  the  arrows  of  Heracles,  who,  after  various 
adventures,  succeeded  in  getting  the  cattle  safe  to  Greece, 
where  they  were  offered  in  sacrifice  to  Hera  by  Eurystheus.  The 
geographical  position  of  Erytheia  is  unknown,  but  all  ancient 
authorities  agree  that  it  was  in  the  far  west.  The  name  itself 
(=  red)  and  the  a>lour  of  the  cattle  suggest  the  fiery  aspect  of 
the  disk  of  the  setting  sun;  further,  Heracles  crosses  Oceanus  in 
the  golden  cup  or  boat  of  the  sun-god  Heli<».  Geryon  (from 
7ilp£iu,the  howler  ot  roarer)  is  supposed  to  personify  the  storm, 
h^  father  Chrysaor  the  lightning,  1^  mother  CallirrhoC  the  rain. 
The  cattle  are  the  rain-clouds,  and  the  slaying  of  their  keepers 
typifies  the  victory  of  the  sim  over  the  clouds,  or  of  spring  over 
winter.  The  eiihemeristic  explanation  of  the  struggle  with  the 
triple  monster  was  that  Heracles  fought  three  brothers  in 
succession. 

See  ApoUodorus  ii.  5.  10;  Hesiod,  Tluogony,  287;  Died.  Sic. 
iv.  17;  Herodotus  iv.  8;  F.  Wieseler  in  Ersch  and  Gruber,  AU^e- 
nuine  EneydopOdie ;  F.  A.  Voigt  in  Roacher's  Lexikon  der  Mytiulope ; 
L.  Freller,  Gneckisehe  Mylkologie;  article  "  Hercules  "  in  Daremberg 
and  &tg!io,  Dictionnaire  des  antiquilis. 

GESENIUS.  HBINRICH  PRIEDRICH  WILHBLH  (1786-1842), 
German  orientalist  and  biblical  critic,  was  born  atNordhausen, 
Hanover,  on  the  3rd  of  February  1786.  In  1803  he  became  a 
student  of  philosophy  and  theology  at  the  imiversity  of  Helm- 
stfidt,  where  Heinrich  Henke  (1752-1809)  was  his  most  influential 
teacher;  but  the  latter  part  of  his  university  course  was  taken 
at  Gottingen,  where  J.  G.  Eicbhom  and  T.  C.  Tychsen  (175&- 
1S34)  were  then  at  the  height  of  their  popularity.  In  1806, 
shortly  after  graduation,  he  became  RepetetU  and  PHvatdozetU 
in  that  university;  and,  as  he  was  fond  of  afterwards  relating, 
had  Neander  iox  his  first  pi^ul  in  Hebrew.  In  1810  he  became 
professor  eztrawdinarius  in  theology,  and  in  1811  ordinarius, 
at  the  university  of  Halle,  where,  in  spite  of  many  c^exs  of  high 
preferment  elsewhere,  he  spent  the  rest  of  his  life.  He  taught 
with  great  regularity  for  upward  of  thirty  years,  the  only  in- 
terruptions being  that  of  1813-1814  (occasioned  by  the  War  of 
Liberation,  during  which  the  university  was  closed)  and  those 
occasioned  by  two  prolonged  literary  tours,  first  in  1820  to  Paris, 
Iiondon  and  Oxford  with  his  colleague  Johann  Karl  Thilo  (1794- 
1853)  for  the  examination  of  rare  oriental  manuscripts,  and  in 
1S35  to  England  and  Holland  in  amnion  with  bis  Phoenician 
studies.  He  soon  became  the  most  popular  teacher  of  Hebrew 
and  of  Old  Testament  introduction  and  exegesis  in  Germany; 
during  his  later  years  his  lectures  were  attended  by  nearly  five 
hundred  studmts.  Among  his  pupils  the  most  eminent  were 
Peter  von  Bohlen  (1796-1840),  A.  G.  Hoffmann  (1769-1864), 
Hermann  Hupfeld,  Emil  Rodiger  (1801-1874),  J.  F.  Tuch  (1806- 
1867),  W.  Vatke  (1806-1882)  and  Theodor  Benfey  (1809-1881). 
In  1S27,  after  declining  an  invitation  to  take  Eichhom's  place 
at  G5ttingen,  Gesenius  was  made  a  Consistorialrath;  but,  apart 
from  the  violent  attacks  to  which  he,  along  with  his  friend  and 
colleague  Julius  Wegscheider,  was  in  1830  subjected  by  E.  W. 
Hengstenberg  and  Ids  party  in  the  EvangeUsche  Kvchemcitung, 
on  account  of  his  rationalism,  his  life  was  uneventful.  He  died 
at  Halle  on  the  33rd  of  October  1842.  To  Gesenius  belongs  in 
a  large  measure  the  credit  of  having  freed  Semitic  philology 
from  the  trammek  of  theological  and  religious  prep<»session, 
and  of  inaugurating  the  strictly  scientific  (and  comparative) 
method  which  has  since  been  so  fruitful.  As  an  exegete  he 
exercised  a  powerful,  and  on  the  whole  a  beneficial,  influence  on 
theological  investigation. 

Of  his  many  works,  the  earliest,  published  in  1810,  entitled  Versuch 
Hber  die  mtUtesiscke  Sprache,  was  a  successful  refutation  of  the  widely 
current  o(union  that  the  modem  Maltese  was  of  Funic  origin.  In  tl^ 
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same  year  appeared  the  first  volume  of  the  Hebraisches  «.  Chal- 
ddisches  Handw6rterbwk,  completed  in  1812.  Revised  editions  of 
this  appear  periodically  in  Germany,  e.g.  that  of  H.  Zimmern  and 
F.  Buhl  (1905).  The  publication  of  a  new  English  edition  was 
started  in  1892  under  the  editorship  of  Professors  C.  A.  Briggs, 
S.  R.  Driver  and  F.  Brown.  The  Hebrdische  Grammatik,  publish^  in 
1813  (27th  edition  by  E.  Kautzach;  English  translation  from  25th 
and  26tn  German  editions  by  G.  W.  Collins  and  A.  E.  Cowley,  1898), 
was  followed  in  1815  by  the  Geschickle  der  hebrdischen  Sprache  (now 
very  rare),  and  in  1817  by  the  Ausfukrliches  Lehrgebdude  der  he- 
brdischen Spraeke.  The  first  volume  of  his  well-known  commentary 
on  Isaiah  {Der  Prophet  Jesaja),  with  a  translation,  appeared  in  1821 ; 
but  the  work  was  not  completed  until  1829.  The  Thesaurus  phiio- 
logico-criiicus  Unguae  Hebraicae  et  Chaldaicae  V.  T.,  begun  in  182^, 
he  did  not  live  to  complete;  the  latter  part  of  the  third  volume  is 
edited  by  E.  R6diger  (1858).  Other  works:  De  PerUateuchi  Samarir 
Umi  origine,  indoUf  et  amtontale  (1815},  supplemented  in  1823 
and  1834  by  the  treatise  De  Samariianomm  tkeologia,  and  by  an 
edition  of  Carmina  SamariiaTta;  Paldographtsche  Studien  Aber 
Phdnizische  u.  punische  Sckrift  (1835),  a  pioneering  work  which 
he  followed  up  in  1837  by  his  collection  of  Phoenician  monuments 
{Scripturae  linguaegue  Phoeniciae  monumenia  quotquot  supersunt)  ; 
anAramaic  lexicon  (18^-18^9);  and  a  treatise  on  the  Himyaritic 
language  written  in  conjunction  with  E.  Rddi^  in  1841.  Gesenius 
also  contributed  extensively  to  Ersch  and  Gruber's  Encyclopddie, 
and  enriched  the  German  translation  of  1.  L.  Burckhardt's  Trtntels  in 
Syria  and  the  Holy  Land  with  valuable  geographical  notes.  For 
many  years  he  also  edited  the  Heille  AUgenteine  Litteraturteihtng. 
A  sketch  of  his  life  was  published  anonymously  in  1843  {Gesenius: 
eine  Erinnerung  fUr  seine  Freunde),  and  another  by  H.  Gesenius, 
Wilhelm  Gesenius,  ein  ErinnerungsbkUt  an  den  hundertjdhrigen 
Gebtu^tag,  in  1886.  See  also  the  article  in  the  AUgemeine  deutsche 
Biographte. 

GESNER«  ABRAHAM  (1797-1864),  Canadian,  geologist,  was 
bom  in  Nova  Scotia  in  1 797.  He  qualified  as  a  doctor  <^  medidne 
in  London  in  1827.  Returning  to  the  Dominion,  he  published 
in  1836  Remarks  on  the  Geoiogy  and  Mineralogy  of  Nova  Scotia^ 
and  continuing  his  researches  he  was  enabled  in  1843  to  bring 
before  the  Geological  Society  of  London  "  A  Geological  Map  trf 
Nova  Scotia,  with  an  accompanying  Mmrar  "  {Proc.  Ged.  Soc. 
iv.  186).  In  1849  he  issued  a  volume  on  the  industrial  resources 
of  the  country.  He  dealt  also  with  the  gedogy  and  mineralogy 
of  New  Brunswick  and  Prince  Edward's  Island.  Devoting 
himself  to  the  eoontHnic  side  of  geology  in  vaiiouspartsof  Neath 


America,  he  was  eiuUiled  to  bring  out  in  x86z  A  PraOieal  TreaHse 
on  Coalt  Petroleum  and  other  DistiUed  Oils.  He  died  at  Halifax, 
N.S.,  on  the  29th  of  April  1864. 

GESNER.  JOHANN  MATTHIAS  {1691-1761),  German  classical 
scholar  and  schoolmaster,  was  bom  at  Roth  near  Ansbach  on  the 
9th  of  April  1691.  He  studied  at  the  imiversity  of  Jena,  and  in 
[714  published  a  work  on  the  Pkilopa^  asaibed  to  Lucian. 
In  1715  he  became  librarian  and  conrector  (vice-principal) 
at  Weimar,  ini729  rector  of  the  gymnasium  atAnsbach,  andin 
1730  rector  of  the  Thomas  school  at  Leipzig.  On  the  foimdation 
of  the  univeraity  of  Gdttiogen  he  became  professw  of  rhetoric 
( 1 734)  and  subsequently  librarian.  "Hio  died  at  Gflttingen  on  the 
3rd  of  August  1761.  His  special  merit  lies  in  the  attention  he 
devoted  to  the  explanation  and  illustration  of  the  subject  matter 
of  the  classical  authors. 

His  principal  works  are:  editions  of  the  Scriptores  rei  rusticae,  of 
Quintifian,  Claudtan,  Pliny  the  Younger,  Horace  and  the  Orfjiic 
poems  (published  after  his  death);  Primae  lineae  isagoges  in  em- 
diUonem  unioersaiem  (1756);  an  edition  of  B.  Faber  s  Thesaurus 
eruditionis  scholasticae  (1726),  afterwards  continued  under  the  title 
Novus  linguae  et  eruditionis  Romanae  thesaurus  (1749);  Opuscula 
minora  varii  areumenti  (1743-1745);  Thesaurus  episbuicus  Gesne- 
rianus  (ed.  Klotz,  1768-1770) ;  Index  etymologicus  latinilatis  (1749). 
See  J.  A.  Ernestt,  Opuscula  oratoria  (1762),  p.  305;  H.  Sauppe, 
GdUinger  Professors  (1872);  C.  H.  PWinert,  J.  if.  Gesner  und  seim 
Verhiutnis  zum  Philanthropinismus  und  N^thumanismus  (1898),  a 
contribution  to  the  history  of  pedagogy  in  the  i8th  century;  articles 
by  F.  A.  Eckstein  in  AUgemeine  deutsche  Biographte  ix. ;  and  Sandys, 
Hist,  of  Class.  Schol.  iii.  (1908),  5-9. 

GESNER  [improperly  Gessner;  in  Latin,  Gesnerus], 
KONRAD  VON  (1516-1563),  German-Swiss  writer  and  naturalist, 
called  "  the  German  Pliny  "  by  Cuvier,  was  bom  at  Zurich  on  the 
26th  of  March  1316.  The  son  of  a  poor  furrier,  he  was  educated 
in  that  town,  but  fell  into  great  need  after  the  death  of  his  father 
at  the  battle  of  Kappel  (1531).  He  had  good  friends,  however, 
in  his  old  master,  Myconius,  and  subsequently  in  Heinrich 
BulUnger,  and  he  was  enabled  to  continue  his  studies  at  the 
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On  the  other  side,  the  last  divisions  of  Hill's  and  EweU's  corps 
formed  up  opposite  the  new  Federal  position,  and  Longstreet's 
corps  prepared  to  attack  its  left. 

Owing,  however,  to  misunderstandings  between  Lee  and 
Longstreet  (q.v.),  the  Confederates  did  not  attack  early  on  the 
morning  of  the  2nd,  so  that  Meade's  army  had  plenty  of  time  to 
make  its  dispositions.  The  Federal  line  at  this  time  occupied 
the  horse-shoe  ridge,  the  right  of  which  was  formed  by  Gulp's 
Hill,  and  the  centre  by  the  Cemetery  hill,  whence  the  left  wing 
stretched  southward,  the  III.  corps  on  the  left,  however,  being 
thrown  forward  considerably.  The  XII.  held  Culp's,  the  remnant 
of  the  I.  and  XI.  the  Cemetery  hills.  On  the  left  was  the  II., 
and  in  its  advanced  position — the  famous  "  Salient  " — the  III., 
soon  to  be  supported  by  the  V. ;  the  VI.,  with  the  reserve  artillery, 
formed  the  general  reserve.  It  was  late  in  the  day  when  the 
Confederate  attack  was  made,  and  valuable  time  had  been  lost, 
but  Longstreet's  troops  advanced  with  great  spirit.   The  III. 
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corps  Salient  was  the  scene  of  desperate  fighting;  and  the 
"  Peach  Orchard  "  and  the  "  Devil's  Den  "  became  as  famous 
as  the  '*  Bloody  Angle "  of  Spottsylvania  or  the  "  Hornets* 
Nest  "  of  Shiloh.  While  the  Confederate  attack  was  developing, 
the  important  ptraitions  of  Round  Top  and  Little  Round  Top 
were  unoccupied  by  the  defenders — an  omission  which  was 
repaired  only  in  the  nick  of  time  by  the  commanding  engineer 
of  the  army,  General  G.  K.  Warren,  who  hastily  called  up  troops 
of  the  V.  corps.  The  attack  of  a  Confederate  division  was, 
after  a  hard  struggle,  repulsed,  and  the  Federals  retained 
possession  of  the  Round  Tops.  The  III.  corps  in  the  meantime, 
furiously  attacked  by  troops  of  Hill's  and  Longstreet's  corps, 
was  steadily  pressed  back,  and  the  Confederates  actually  pene- 
trated the  main  line  of  the  defenders,  though  for  want  of  support 
the  brigades  which  achieved  this  were  quickly  driven  out.  Ewell, 
on  the  Confederate  left,  waited  for  the  sound  of  Longstreet's 
guns,  and  thus  no  attack  was  made  by  him  until  late  in  the  day. 
Here  Culp's  Hill  was  carried  with  ease  by  one  of  Ewell's  divisions, 
most  of  the  Federal  XII.  corps  having  been  withdrawn  to  aid 
in  the  fight  on  the  other  wing;  but  Early's  division  was  re- 
pulsed in  its  efforts  to  storm  Cemetery  Hill,  and  the  two  divi- 
sions of  the  centre  (one  of  Hill's,  one  of  Ewell's  corps)  remained 
inactive. 


That  no  decisive  success  had  been  obtained  by  Lee  was  clear 
to  all,  but  Ewell's  men  on  Culp's  Hill,  and  Longstreet's  corps 
below  Round  Top,  threatened  to  turn  both  flanks  of  the  Federal 
position,  which  was  no  longer  a  compact  horsehoe  but  had  been 
considerably  prolonged  to  the  left ;  and  many  of  the  units  in  the 
Federal  army  had  been  severely  handled  in  the  two  days'  fighting. 
Meade,  however,  after  discussing  the  eventuality  of  a  retreat 
with  his  corps  commanders,  made  up  his  mind  to  hold  his  ground. 
Lee  now  decided  to  alter  his  tactics.  The  broken  ground  near 
Round  Top  offered  so  many  obstacles  that  he  decided  not  to  press 
Longstreet's  attack  further.  Ewell  was  to  resume  his  attack 
on  Meade's  extreme  right,  while  the  decisive  blow  was  to  be  given 
in  the  centre  (between  Cemetery  Hill  and  Trostle's)  by  an  assault 
delivered  in  the  Napoleonic  manner  by  the  fresh  troops  of  Pickett's 
division  (Longstreet's  corps).  Meade,  however,  was  not  dis- 
posed to  resign  Culp's  HUl,  and  with  it  the  command  of  the 
Federal  line  of  retreat,  to  Ewell,  and  at  early  dawn  on  the  3rd 
a  division  of  the  XII.  corps,  well  supported  by  artillery,  opened 
the  Federal  counter-attack;  the  Confederates  made  a  strenuous 
resistance,  but  after  four  hours'  hard  fighting  the  other  division 
of  the  XII.  corps,  and  a  brigade  of  the  VI.,  intervened  with 
decisive  effect,  and  the  Confederates  were  driven  off  the  hill. 
The  defeat  of  Ewell  did  not,  however,  cause  Lee  to  alter  his  plans. 
Pickett's  division  was  to  lead  in  the  great  assault,  supported 
by  part  of  Hill's  corps  (the  latter,  however,  had  already  been 
engaged).  Colonel  E.  P.  Alexander,  Longstreet's  chief  of  ar- 
tillery, formed  up  one  long  line  of  seventy-five  guns,  and  sixty- 
five  guns  of  Hill's  corps  came  into  action  on  his  left.  To  the  con- 
verging fire  of  these  140  guns  the  Federals,  cramped  for  space, 
could  only  oppose  seventy-seven.  The  attacking  troops  formed 
up  before  9  a.m.,  yet  it  was  long  before  Longstreet  could  bring 
himself  to  order  the  advance,  upon  which  so  much  depended,  and 
it  was  not  till  about  i  P.if .  that  the  guns  at  last  opened  fire  to  pre- 
pare the  grand  attack.  The  Federal  artillery  promptly  replied, 
but  after  thirty  minutes'  cannonade  its  commander,  Gen.  H.  J. 
Himt,  ordered  his  batteries  to  cease  fire  in  order  to  reserve  their 
ammunition  to  meet  the  infantry  attack.  Ten  minutes  later 
Pickett  asked  and  received  permission  to  advance,  and  theinfantry 
moved  forward  to  cross  the  1800  yds.  which  separated  them  from 
the  Federal  line.  Their  own  artillery  was  short  of  ammunition, 
the  projectiles  of  that  day  were  not  sufficiently  effective  to  cover 
the  advance  at  long  ranges,  and  thus  the  Confederates,  as  they 
came  closer  to  the  enem/,  met  a  tremendous  fire  of  unshaken 
infantry  and  artiUery. 

The  charge  of  Pickett's  division  is  one  of  the  most  famous 
episodes  of  military  history.  In  the  teeth  of  an  appalling  fire 
from  the  rifles  of  the  defending  infantry,  who  were  well  sheltered, 
and  from  the  grnis  which  Hunt  had  reserved  for  the  crisis,  the 
Virginian  regiments  pressed  on,  and  with  a  final  effort  broke 
Meade's  first  line.  But  the  strain  was  too  great  for  the  support- 
ing brigades,  and  Pickett  was  left  without  assistance.  Hancock 
made  a  fierce  cotmterstroke,  and  the  remnant  of  the  Confederates 
retreated.  Of  Pickett's  own  division  over  three-quarters, 
3393  officers  and  men  out  of  4500,  were  left  on  the  field,  two  of  his 
three  brigadiers  were  killed  and  the  third  wounded,  and  of  fifteen 
regimental  commanders  ten  were  killed  and  five  wounded.  One 
regiment  lost  90%  of  its  numbers.  The  failure  of  this  assatUt 
practically  ended  the  battle;  but  Lee's  line  was  so  formidable 
that  Meade  did  not  in  his  turn  send  forward  the  Army  of  the 
Potomac.  By  the  morning  of  the  5th  of  July  Lee's  army  was 
in  full  retreat  for  Virginia.  He  had  lost  about  30,000  men  in 
killed,  wounded  and  missing  out  of  a  total  force  of  perhaps 
75,000.  Meade's  losses  were  over  23,000  out  of  about  82,000  on 
the  field.  The  main  body  of  the  cavalry  on  both  sides  was  absent 
from  the  field,  but  a  determined  cavalry  action  was  fought  on 
the  3rd  of  July  between  the  Confederate  cavalry  under  J.  E.  B. 
Stuart  artd  that  of  the  Federals  xmder  D.  McM.  Gregg  some 
miles  E.  of  the  battlefield,  and  other  Federal  cavalry  made  a 
dashing  charge  in  the  broken  ground  south-west  of  Round  Top 
on  the  third  day,  inflicting  thereby,  though  at  great  loss  to  them- 
selves, a  temporary  check  on  the  right  wing  of  Longstreet's 
infantry. 
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GEULINCX,  ARNOLD  (1624-1669),  Belgian  philosopher,  was 
bom  at  Antwerp  on  the  31st  of  January  1624.  He  studied 
phflo6(^hy  and  medicine  at  the  university  M  Louvain,  where  he 
remained  as  a  lecturer  for  several  years.  Having  ^ven  offence  by 
his  unorthodox  views,  he  left  Ix)uvain|  and  took  refuge  in  Leiden, 
where  he  appears  to  have  been  in  the  utmost  distress.  He  ratered 
the  Protestant  Church,  and  in  1663,  through  the  influence  of  bis 
friend  Abraham  Heidanus,  who  had  assisted  him  in  his  greatest 
need,  he  obtained  a  poorly  paid  lectureship  at  the  university. 
He  died  at  Leiden  in  November  1669.  His  most  important 
works  were  published  posthumously.  The  Metaphysica  vera 
(1691),  and  the  TvGiBt  ata-vrbv,  sive  Eikica  (under  the  pseudonym 
"  Philaretus,"  1675),  are  the  works  by  which  he  is  chiefly 
known.  Mention  may  also  be  made  of  Physica  vera  (1688), 
Logica  restUuta  (1662}  and  AntuHata  in  JPrinHpia  pkiiosopkiae 
R.  CartesU  (i6qi). 

Geulincx  principally  deals  with  the  question,  left  in  an  obscure 
and  unsatisfactory  state  by  Descartes,  of  the  relation  between 
soul  and  body.  Whereas  Descartes  made  the  imion  between  them 
a  violent  collocation,  Geulincx  practically  called  it  a  miracle. 
Extension  and  thought,  the  essences  of  corporeal  and  spiritual 
natures,  are  absolutely  distinct,  and  cannot  act  upon  one  another. 
External  facts  are  not  the  causes  of  mental  states,  nor  are  mental 
states  the  causes  of  pb^sical  facts.  So  far  as  the  pliy^cal  universe 
is  concerned,  we  are  merely  qiectators;  the  only  action  that 
remains  for  us  is  contemplation.  The  influence  we  seem  to  exer- 
cise over  bodies  hy  will  is  only  apparent;  voUtion  and  action 
only  accompany  one  another.  Since  true  activity  consists  in 
knowing  what  one  does  and  how  one  does  it,  I  cannot  be  the 
author  of  any  state  of  which  I  am  unconscious;  I  am  not  con- 
scious of  the  mechanism  by  which  bodily  motion  is  produced, 
hence  I  am  not  the  author  of  bodily  motion  ("  Quod  nescis 
quomodo  flat,  id  non  facis  ")■  Body  and  mind  are  like  two  clocks 
which  act  together,  because  both  have  been  set  together  by  God. 
A  physical  occurrence  is  but  the  occasion  (opportimity,  occasional 
cause)  on  which  God  excites  in  me  a  corresponding  mental  state; 
the  exercise  of  my  will  is  the  occasion  on  which  God  moves  my 
body.  Every  operation  in  which  mind  and  matter  are  both 
concerned  is  an  effect  of  neither,  but  the  direct  act  of  God. 
Geulincx  was  thus  the  first  definitely  to  systematize  the  theory 
called  Occasionalism,  which  had  already  been  propounded  by 
G£rauld  de  Cordemoy  (d.  1684),  a  Pari^an  lawyer,  and  Louis 
de  la  Forge,  a  physician  of  Saumur.  But  the  principles  on 
which  the  theory  was  foimded  compelled  a  further  advance. 
God,  who  is  the  cause  of  the  concomitance  of  bodily  and  mental 
facts,  is  in  truth  the  sole  cause  in  the  universe.  No  fact  contains 
in  itself  the  ground  of  any  other;  the  existence  of  the  facts  is 
due  to  God,  their  sequence  and  coexistence  are  also  due  to  him. 
He  is  the  ground  of  all  that  is.  My  desires,  volitions  and 
tfaou^ts  are  thus  the  desires,  volitions  and  thoughts  of  God. 
Apart  from  God,  the  finite  being  has  no  reality,  and  we  only 
have  the  idea  of  it  from  God.  Descartes  had  left  untouched, 
or  nearly  so,  the  difficult  problem  of  the  relation  betwera  the 
universal  element  or  thought  and  the  particular  desires  or  in- 
clinations. AH  these  are  regarded  by  Geulincx  as  modes  of  the 
divine  thought  and  action,  and  accordingly  the  end  of  human 
endeavour  is  the  end  of  the  divine  will  or  the  realization  of  reason. 
The  love  of  right  reason  is  the  supreme  virtue,  whence  flow  the 
cardinal  virtues,  diligence,  obedience,  justice  and  humility. 
Since  it  is  impossible  for  us  to  make  any  alteration  in  the  world 
of  matter,  all  we  can  do  is  to  submit.  Chief  of  the  cardinal 
virtues  is  humility,  a  confession  of  our  own  helplessness  and  sub- 
mission to  God.  Geulincx's  idea  of  life  is  "  a  resigned  optimism." 

Geulincx  carried  out  to  their  extreme  consequences  the  irre- 
concilable elements  in  the  Cartesian  metaphysics,  and  his  works 
have  the  peculiar  value  attadiing  to  Uie  vigorous  development 
of  a  one-sided  principle.  Hie  E^)rupt  contradictions  to  which 
such  development  leads  of  necessity  compels  revision  of  the 
principle  itself.  He  was  thus  important  as  the  precursor  of 
Malebranche  and  Spinoza. 

Edition  of  his  philosofdiicai  works  by  J.  P.  N.  Land  (1891-1893, 
for  which  a  recently  discovered  MS.  was  consulted);  see  also  the 


same  editor's  Arnold  Geulincx  und  seine  PhUosophie  (1895),  a>id 
article  (translated)  in  Mind,  xvi.  223  aeti.;  V.  van  der  Haeshen, 
GeuUncx,  Etude  sur  sa  vie,  sa  pkitosophie,  et  ses  outrages  (Ghent, 
1886);  £.  Grimm,  A.  Geulincx'  Erkenntnisstheorie  una  Occasiona- 
lismus  (1875);  E.  Pfleiderer,  A.  G.  als  Hauptsertreter  der  okkaiiona- 
listischen  Metaphysik  und  Ethik  (1882);  G.  Samtleben,  Geulincx, 
ein  Vorednger  Spinoeas  (i885)_;  also  Falckenberg,  Hist  of  Mod. 
Philos.  ^ng.  trans.,  1895),  ch.  iii.;  G.  Monchamp,  Hist,  du  Cartisia- 
nisme  en  Bdpque  (Brussels,  1886);  H.  Hfiffding,  HisL  of  Mod.  PkHos. 
(Et^.  trans.,  1900),  t.  245. 

6EUH,  in  botany,  a  genus  of  hardy  perennial  herbs  (natural 
order  Rosaceae)  containing  about  thirty  species,  widely  dis- 
tributed in  temperate  and  arctic  regions.  The  erect  flowering 
shoots  spring  from  a  cluster  of  radical  leaves,  which  are  deeply 
cut  or  lobed,  the  largest  division  being  at  the  top  of  the  leaf. 
The  flowers  are  borne  angly  on  long  stalks  at  the  end  of  the  stem 
or  its  branches.  They  are  white,  yellow  or  red  in  a)k)ur,  and 
shallowly  cup-shaped.  The  fruit  counts  of  a  number  of  dry 
achenes,  each  of  which  bears  a  hook  formed  from  the  persistent 
lower  portion  of  the  style,  and  admirably  adapted  for  ensuring 
distribution.  Two  species  occur  in  Britain  under  the  popular 
name  "  avens."  C.  urbonum  is  a  very  common  hedge-bank 
plant  with  small  yellow  flowers;  G.  rivale  (water  avens)  is  a  rarer 
plant  found  by  streams,  and  has  larger  yellow  flowers  an  inch 
or  more  across.  The  species  are  easy  to  cultivate  and  well  adapted 
for  borders  or  the  rock-garden.  They  are  propagated  by  seeds 
or  by  division.  The  most  popidar  garden  species  are  G.  chiloense 
and  its  varieties,  G.  coccineum  and  G.  montanum. 

OBVELSBERG,  a  town  of  Germany,  in  the  Prussian  Rhine 
Province,  6  m.  S.W.  from  Hagen,  on  the  railway  to  Dilsseldorf. 
It  has  two  churches,  schools  and  a  hospital,  and  considerable 
manufactures  of  cutlery.   Pop.  (1905)  15,838. 

GEX,  a  town  of  eastern  France,  chief  town  of  an  arrondisse- 
ment  in  the  department  of  Ain,  10  m.  N.W.  of  Geneva  and 
3  m.  from  the  Swiss  frontier.  Pop.  (1906)  town,  1385;  commune, 
2727.  The  town  is  beautifully  situated  2000  ft.  above  sea-levd 
at  the  base  of  the  most  easterly  and  highest  chain  of  the  Jura. 
It  is  the  seat  of  a  subprefect  and  has  a  tribunal  of  flrst  instance, 
and  carries  on  considerable  trade  in  wine,  cheese  and  other 
provi^ons,  chiefly  with  Geneva.  It  ^ves  its  name  to  the  old 
Pays  de  Gex,  situated  between  the  Alps  and  the  Jura,  which 
was  at  various  times  under  the  protection  of  the  Swiss,  the 
Genevese  and  the  counts  of  Savoy,  until  in  1601  it  came  into 
the  possession  of  France,  retaining,  however,  until  the  Revolu- 
tion its  old  independent  jurisdiction,  with  Gex  as  its  chief  town. 
The  Pays  de  Gex  is  isolated  by  the  Jura  from  the  rest  of  French 
territory,  and  comes  within  the  circumscription  of  the  Swiss 
customs,  certain  restrictions  being  imposed  on  its  products  by 
the  French  customs. 

GETSER,  Geisek,  or  Geisxr,  a  natural  ^ring  or  founts^ 
which  discharges  into  the  air,  at  more  or  less  regular  intervals 
of  time,  a  column  of  heated  water  and  steam;  it  may  conse- 
quently be  regarded  as  an  intermittent  hot  ^ring.  The  word  is 
the  Icelandic  geysir,  gusher  m  rager,  from  the  verb  geysa.  a 
derivative  of  gjosa,  to  gush.  In  native  usage  it  is  the  propo* 
name  of  the  Great  Geyser,  and  not  an  appellative — the  general 
term  kver,  a  hot  spring,  making  the  nearest  approach  to  the 
European  sense  of  the  word  (see  Cleasby  and  Vigfusson,  Icdandtc 
English  Dictionary,  s.v.). 

Any  hot  spring  capable  of  depositing  siliceous  material  by 
the  evaporation  of  its  water  may  in  course  of  time  transform 
itself  into  a  geyser,  a  tube  being  gradually  built  up  as  the  level 
of  the  basin  is  raised,  much  in  the  same  manner  as  a  volcanic 
cone  is  produced.  Every  gejrser  continuing  to  deposit  siliceous 
material  is  preparing'  its  own  destruction;  for  as  soon  as  the 
tube  becomes  de^  enough  to  contain  a  oolunm  oi  water 
sufficiently  heavy  to  prevent  the  lower  strata  attaining  their 
boiling  points,  the  whole  mechanism  is  deranged.  The  deposition 
of  the  sinter  is  due  in  part  to  the  cooling  and  evaporation  of  the 
siliceous  waters,  and  in  part  to  the  presence  of  living  algae.  In 
geyser  districts  it  is  easy  to  find  thermal  springs  busy  with  the 
construction  of  the  tube;  warm  pools,  or  taugs,  as  the  Icelanders 
call  them,  on  the  top  til  siliceous  mounds,  witlrHbe  mouthiof 
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the  shaft  still  open  in  tbe  middle;  and  dry  basins  from  which 
the  water  has  receded  with  their  shafts  now  choked  with  rubbish. 

Geysers  exist  at  the  present  time  in  many  volcanic  regions, 
gs  in  the  Malay  Archipelago,  Japan  and  South  America;  but 
the  three  localities  where  they  attain  their  highest  development 
are  Iceland,  New  Zealand  and  the  Ydbwstone  Park,  U.S.A. 
The  very  name  by  which  we  call  them  indicates  the  Mstorical 
priority  of  the  Iceland  group. 

The  Iceland  geysers,  mentioned  by  Saxo  Grammaticus,  are 
situated  about  30  m.  N.W.  of  Hecia,  in  a  broad  valley  at  the  foot 
of  a  range  of  hills  from  300  to  400  ft.  in  height.  Within  a  circuit 
of  about  2  m.,  upwards  of  one  hundred  hot  springs  may  be 
counted,  varying  greatly  both  in  character  and  dimensions. 
The  Great  Geyser  in  its  calm  periods  appears  as  a  circular  pool 
about  60  ft.  in  diameter  and  4  ft.  in  depth,  occupying  a  basin  on 
the  summit  of  a  mound  of  siliceous  concretion;  and  in  the  centre 
of  the  basin  is  a  shaft,  about  10  ft.  in  diameter  and  70  ft.  in  depth, 
lined  with  the  same  siliceous  material.  The  dear  sea-green 
water  flows  over  the  eastern  rim  of  the  basin  in  little  nmnels. 
On  the  surface  it  has  a  temperature  of  from  76*  to  89*  C,  or  from 
168°  to  188"  F,  Within  the  shaft  there  is  of  course  a  continual 
shifting  both  of  the  average  temperature  of  the  column  and  of 
the  relative  temperatures  of  the  several  strata.  The  results  of 
the  observations  of  Bunsen  and  A.  L.  O.  Descloizeaux  in  1847  were 
as  follows  (cf.  Pogg.  Ann.,  vol.  72  and  Comptes  rendus,  vol.  19): 
About  three  hours  after  a  great  eruption  on  July  6,  the  tem- 
perature 6  metres  from  the  bottom  of  the  shaft  was  121-6**  C; 
at  9*50  metres,  i2z-z**;  at  i6'3o  metres,  109**  (?];  and  at  z9'7o 
metres,  95^  (?).  About  nine  hours  after  a  great  eruption  on 
Jiily  6,  at  about  0'3  metres  from  the  bottom,  it  was  123"; 
at  4-8  metres  it  was  132-7°;  at  9-6  metres,  113°;  at  14-4  metres, 
85-8*;  at  i9'2  metres,  82-6**.  On  the  7th,  there  having  been  no 
eruption  since  the  previous  forenoon,  the  temperature  at  the 
bottom  was  i27-s'';  at  5  metres  from  the  bottom,  123°;  at  9 
metres,  120-4'*;  at  14-75  metres,  106-4";  and  at  19  metres, 
55°.  About  three  hours  after  a  small  eruption,  which  took 
place  at  forty  minutes  past  three  o'clock  in  the  afternoon  of 
the  7th,  the  temperature  at  the  bottom  was  i26'S'';  at  6-85 
metres  up  it  was  lai-S*;  at  14-75  metres,  no";  and  at  19 
metres,  55**.  Thus,  continues  Bunsen,  it  is  evident  that  the 
temperature  <rf  the  column  diminishes  from  the  bottom  upwards; 
that,  leaving  out  of  view  small  insularities,  the  temperature  in 
all  parts  of  the  column  is  found  to  be  steadily  on  the  increase 
in  proportion  to  the  time  that  has  elapsed  ^ce  the  previous 
eruption;  that  even  a  few  minutes  before  the  great  eruption 
the  temperature  at  no  point  of  the  water  colxunn  reached  the 
boiling  poLDt  corresponding  to  the  atmospheric  pressure  at  that 
part;  and  finally,  that  the  temperature  about  half-way  up  the 
shaft  made  the  nearest  approach  to  the  appropriate  boiling  point, 
and  that  this  approach  was  closer  in  proportion  as  an  eruption 
was  at  hand.  The  Great  Geyser  has  varied  very  much  in  the 
nature  and  frequency  of  its  eruptions  since  it  began  to  be  observed. 
In  1809  and  1810,  according  to  Sir  W.  J.  Hooker  and  Sir  George 
S.  Mackenzie,  its  columns  were  100  or  90  ft.  high,  and  rose  at 
intervals  of  30  hours,  while,  according  to  Henderson,  in  1815 
the  intervals  were  of  6  hoiirs  and  the  altitude  from  80  to  150  ft. 

About  100  paces  from  the  Great  Ge>^er  is  the  Strokh"  or  churn, 
which  was  first  described  by  Stanlay  in  1789.  The  shaft  in  this 
case  is  about  44  ft.  deep,  and,  instead  of  being  cylindrical,  is 
funnel-shaped,  having  a  width  of  about  8  ft.  at  the  mouth,  but 
contracting  to  about  10  in.  near  the  centre.  By  casting  stones 
or  turf  into  the  shaft  so  as  to  stopper  the  narrow  neck,  eruptions 
can  be  accelerated,  and  they  often  exceed  in  magnitude  those 
of  the  Great  Geyser  itself.  During  quiescence  the  column  of 
water  fills  only  the  lower  part  of  the  shaft,  its  surface  usually 
lying  from  9  to  12  ft.  below  the  level  of  the  soil.  Unlike  that  of 
tiie  Great  Geyser,  it  is  always  in  ebullition,  and  its  temperature 
is  subject  to  comparatively  slight  differences.  On  the  8th  of  July 
1847  Bunsen  found  the  temperature  at  the  bottom  112*9"  O.; 
at  3  metres  from  the  bottom,  111-4";  3^<1  at  6  metres,  108°; 
the  whole  depth  of  water  was  on  that  occasion  10-15  metres. 
On  the  6th,  at  3-90  metres  from  the  bottom  it  was  114-2";  and 


Fig.  I. 


at  6-20  metres,  109-3*.  On  the  loth,  at  0-35  metres  from  the 
bottom,  the  reading  gave  113-9";  at  4  65  metres,  ii3-7";  and 
at  8-85  metres,  99-9". 

The  great  geyser-district  of  New  Zealand  is  atuated  in  the 
south  of  the  province  of  Auckland  in  or  near  the  upper  basin 
of  the  Waikato  river,  to  the  N.E.  of  Lake  Taupo.  The  scene 
presented  in  various  parts  of  the  districts  is  far  more  striking 
and  beautiful  than  anything  of  the  same  kind  to  be  found  in 
Iceland,  but  this  is  due  not  so 
much  to  the  grandeur  of  the 
geysers  proper  as  to  the  bewilder- 
ing profxision  of  boiling  springs, 
steam-jets  and  mud-volcanoes, 
and  to  the  fantastic  effects  pro- 
duced on  the  rocks  by  the  siliceous 
deposits  and  by  the  action  of  the 
boiling  water.  In  about  1880  the 
geysers  were  no  l(mger  active,  and 
this  condition  prevailed  until  the 
Tarawera  eruption  of  1886,  when  seven  gigantic  gejrsers  came 
into  existence;  water,  steam,  mud  and  stones  were  discharged 
to  a  height  of  600  to  800  ft.  for  a  period  of  about  four  hours, 
when  quieter  conditions  set  in.  Waikite  near  Lake  Rotorua 
throws  the  column  to  a  height  of  30  or  35  ft. 

In  the  Yellowstone  National  Park,  in  the  north-west  comer  of 
Wyoming,  the  various  phenomena  of  the  geysers  can  be  observed 
on  the  most  portentous  scale.  The  geysers  proper  are  about  one 
hundred  in  number;  the  non-eruptive  hot  springs  are  much 
more  numerous,  there  being  more  than  3000.  The  dimensions 
and  activity  oi  several  of  the  geysers  render  those  of  Icdand  and 
New  Zealand  almost  insignificant  in  comparison.  Hie  principal 
groups  are  sitiuited  along  the  course  of  that  tributaiy  of  the 
Upper  Madison  which  bears  the  name  of  Fire  Hole  River.  Many 
of  the  individual  geysers  have  very  distinctive  characteristics 
in  the  form  and  colour  of  the  mound,  in  the  style  of  the  eruption 
and  in  the  shape  of  the  column.  The  "  Giantess  "  lifts  the  main 
column  to  a  height  of  only  50  or  60  ft.,  but  shoots  a  thin  spire 
to  no  less  than  250  ft.  Tlie  "  Castle  "  varies  in  height  from  10 
or  15  to  250  ft.;  and  on  the  occasion  of  greatest  effort  the  noise 
is  appalling,  and  shakes  the  ground  like  an  earthquake.  "  Old 
Faithful"  owes  its  name  to  the  regu- 
larity of  its  action.  Its  enipUons,  whidi 
raise  the  water  to  a  height  <^  100  or 
150  ft.,  last  for  about  five  minutes,  and 
recur  every  hour  or  thereabouts.  The 
"  Beehive  "  sometimes  attains  a  height 
of  219  ft.;  and  the  water,  instead  of 
falling  back  into  the  basin,  is  dissipated  in 
spray  and  vapoxir.  Very  various  accounts 
are  given  of  the  "  Giant."  F.  V.  Hayden 
saw  it  playing  for  an  hour  and  twenty 
minutes,  and  reaching  a  height  of  140  ft., 
and  Doane  says  it  continued  in  action  for 
three  hours  and  a  half,  and  had  a  maxi- 
mum of  200  ft.;  but  at  the  earl  of 
Dunraven's  visit  the  eruption  lasted  only 
a  few  minutes. 

Theory  of  Geysers. — No  satisfactory  ex- 
planation of  the  phenomena  of  geysers  was 
advanced  till  near  the  middle  of  the  19th  cen- 
tury, when  Bunsen  elucidated  their  nature. 
Sir  George  Mackenzie,  in  his  Travels  in 
Iceland  (2nd  ed.,  1812),  submitted  a  theory 
which  partially  explained  the  phenomena 
met  with.  "  Let  us  suppose  a  cavity  C 
(fig.  i),  communicating  with  the  pipe  PQ, 
filled  with  boiling  water  to  the  height  AS, 
and  that  the  steam  above  this  line  is  con- 
fined so  that  it  sustains  the  water  to  the  jtig.  2. 
height  P.  If  we  suppose  a  sudden  addition 

of  heat  to  be  applied  under;:  the  cavity  C,  a  quantity  of  steam 
will  be  produced  which,  owing  to  the  great  pressure,  will  be 
evolved  in  starts,  causing  the  noises  like  discharges  of  artillery  and 
the  shaking  of  the  ground."  He  admitted  that  this  could  be  only 
a  partial  explanation  of  the  facts  of  the  case,  and  that  he  was  unable 
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to  account  for  the  frequent  and  periodical  production  of  the  necessary  i 
heat;  but  he  has  the  credit  of  hitting  on  what  is  certainly  the 
proximate  cause — the  sudden  evolution  of  steam.  By  Buneen's 
theory  the  whole  difficulty  is  solved,  as  is  beautifully  demonstrated 
by  the  artificial  geyser  destined  by  J.  H.  J.  MUUer  of  Freiburg 
(fig,  2).  If  the  tuM  db  be  fillM  with  water  and  heated  at  two  points, 
first  at  a  and  then  at  ft,  the  following  succession  of  chaises  is  pro- 
duced. The  water  at  a  beginning  to  boil,  the  superincumbent 
column  is  consequently  raised,  and  the  stratum  of  water  which  was 
on  the  point  of  boiling  at  b  being  raised  to  d  is  there  wbjected  to  a 
diminished  pressure;  a  sudden  evolution  of  steam  accordingly 
takes  place  at  d,  and  the  superincumbent  water  is  violently  ejected. 
Received  in  the  basin  c,  the  air-cooled  water  sinks  back  into  the  tube, 
and  the  temperature  of  the  whole  column  is  consequently  lowered ; 
but  the  under  strata  of  water  are  natural^  those  which  are  least 
affected  by  the  cooling  process;  the  boilingb^ns  again  at  o,  and  the 
same  succesaon  of  events  is  the  result  (see  R.  Bunsen,  "  PhyMkalische 
Beobachtungen  ttber  die  hauptsachlichsten  Gdsire  Islands,"  Poge. 
Ann.,  1847,  vol.  72;  and  Mttller,  "  Uber  Hansen's  Geysertheorie, ' 
ibid,,  1850,  voL  79).  . 

The  principal  difference  between  the  amncial  and  the  natural 
geyaer-tube  is  that  in  the  latter  the  effect  is  not  necessarily  produced 
by  two  distinct  sources  of  heat  like  the  two  fires  of  the  eroerimental 
apparatus,  but  by  the  continual  influx  of 
heat  from  the  bottom  of  the  shaft,  and  the 
differences  between  the  boiling-points  of 
tlra  different  parts  of  the  column  owing  to 
the  different 'pressures  of  the  superincum- 
bent mass.  This  may  be  thus  illustrated : 
AB  is  the  column  of  watra-;  on  the  right 
side  the  figures  represent  approximately 
the  boiling-points  (Fahr.)  calculated  accord- 
ing to  the  ordinary  laws,  and  the  fisuies  on 
the  left  the  actual  temperature  of  the  same 
places.  Both  gradually  increase  as  we 
descend,  but  the  relation  between  the  two 
is  very  different  at  different  heights.  At 
the  top  the  water  is  still  39°  from  its  boiling- 
point,  and  even  at  the  bottom  it  is  19°;  but  at  D  the  deficiency  13 
only  4°.  If.  then,  the  ^ratum  at  D  be  suddenlv  lifted  as  high  as 
C,  It  will  be  2"  above  the  boiling-point  there,  and  wll  consequently 
expend  those  3**  in  the  formation  <rf  steam. 

GEZER  (the  Kazir  of  Tethmosis  [Thothmes]  III.'s  list  of 
Palestinian  cities  and  the  Gazri  of  the  Amama  tablets),  a  royal 
Canaanite  city  on  the  boundaty  of  Ephraim,  in  the  maritime 
plain  (Josh.  xvi.  3-10),  and  near  the  Philistine  border  (2  Sam. 
V.  25).  It  was  allotted  to  the  Levites,  but  its  original  inhabitants 
were  not  dnvea  out  until  the  time  of  Solomon,  when  "  Pharaoh, 
king  of  Egypt "  took  Uie  dty  and  gave  it  as  a  dowry  to  his 
daughter,  Solomon's  wife  (x  Kings  ix.  16).  Under  the  form 
Gazera  it  is  mentioned  (i  Mace.  iv.  1 5)  as  being  in  the  neighbour- 
hood of  Emmaus-Nicopolis  CAmwas)  and  Jamnia  (Yebnah). 
Throughout  the  history  of  the  Maccabean  wars  Gezei  or  Gazara 
plays  the  part  of  an  important  frontier  post.  It  was  first  taken 
from  the  Syrians  by  Simon  the  Asmonean  (i  Mace.  xiv.  7). 
Josephus  also  mentions  that  the  city  was  "  naturally  strong  " 
{Antiq.  viii.  6.  i).  The  position  of  Gezer  is  defined  by  Jerome 
{Onomasticon,  s.v.)  cs  four  Roman  miles  north  (contra  septen- 
trionem)  of  NicopoUs  (*Amwfis).  This  points  to  the  mound  of 
debris  called  Tdl-d-JaaH  near  the  vUlage  of  Aba  SbOsbeh. 
The  site  is  naturally  very  strong,  the  town  standing  on  an  isolated 
hill,  commanding  the  western  road  to  Jerusalem  just  where  it 
begins  to  enter  the  mountains  of  Judea.  This  identification  has 
.been  confirmed  by  the  discovery  of  a  series  of  boundary  inscrip- 
tions, apparently  marking  the  limit  of  the  city's  lands,  which  have 
been  found  cut  in  rock — outcrops  partly  surrounding  the  site. 
They  read  in  every  case  'onn^  "  the  boundary  of  Gezer," 
with  the  name  Alkies  in  Greek,  probably  that  of  the  governor 
under  whom  the  inscriptions  were  cut.  The  site  has  been 
partially  excavated  by  the  Palestine  Exploration  Fund,  and  an 
enormous  mass  of  material  for  the  history  of  Palestine  recovered 
from  it,  including  remains  of  a  pre-Semitic  abori^nal  race, 
a  remarkaUy  perfect  High  Place,  the  castle  built  by  Simon, 
and  other  remains  of  the  first  importance. 

See  R.  A.  S.  Macalister's  reports  in  Palestine  Ex^oraiion  Fund 
Quarterly  Statement  (October  1902  onwards).  Also  BO^  Sidelights 
from  the  Momd  of  Gezer,  by  the  same  writer.  (R.  A.  S.  MO 

OFRSrER,  august   FRIEDRICH   (1803-1861),  German 
historian,  was  born  at  Calw,  Wilrttemberg,  on  the  5th  of  March 
*  So  written,  with  a  medial       (0)  instead  of  the  final  (d). 


1803,  and  at  the  close  of  his  preliminary  studies  at  the  seminary 
of  Blaubeuren  entered  the  university  of  Tubingen  in  182 1  as  a 
student  of  evangelical  theology.  After  passing  his  final  examina^ 
tions  in  1825,  he  spent  a  year  in  Switzerland,  dtuing  part  of  the 
time  acting  as  companion  and  secretary  to  C.  von  Bonstetten 
(1745-1832);  the  year  1827  was  spmt  chiefly  in  Rome.  Re- 
turning to  Wilrttemberg  in  X828,  he  first  undertook  the  duties  of 
repetent  or  theological  tutor  in  Tiibingen ,  and  afterwards  accepted 
a  curacy  in  Stuttgart;  but  having  in  1830  received  an  appoint- 
ment in  the  royal  public  Ubrary  at  Stuttgart,  he  thenceforth  gave 
himself  exclusively  to  literature  and  historical  science.  His 


first  work  on  Philo  (Pkilo  u.  die  jUdisch-alexandrinische  Theo~ 
Sophie,  Stuttgart,  1831)  was  rapidly  followed  by  an  elaborate 
biography,  in  two  volumes,  of  (Justavxis  Adolphus  {GusUso 
Adolf,  KSnigvon Schweden,  und seine  Zeit,  Stuttgart,  1835-1837), 
and  by  a  critical  history  of  primitve  Christianity  {KrUiscke 
Geschichte  des  UrckristentkumSf  3  vols.,  Stuttgart,  1838).  Here 
Gfrorer  had  manifested  opinions  unfavourable  to  Protestantism, 
which,  however,  were  not  openly  avowed  until  fully  develop>ed 
in  his  church  history  (Allgemeine  Kirchengeschichte  bis  Beginn 
des  I4len  Jahrkunderts,  Stuttgart,  1841-1846).  In  the  autumn 
of  1846  he  was  appointed  to  the  chair  of  history  in  the  university 
of  Freiburg,  where  he  continued  to  teach  until  his  death  at 
Carlsbad  on  the  6th  of  July  1861.  In  1848  he  sat  as  a  repre- 
sentative in  the  Frankfort  parliament,  where  he  supported  the 
"  High  German  "  party,  and  in  1853  he  pubUcly  went  over  to  the 
Church  of  Rome.   He  was  a  bitter  opponent  of  Prussia  and  an 

ardent  controversialist. 

Among  his  later  historical  works  the  most  important  is  the  Ge- 
schichte der  ost-  u.  vrestfrdnkischen  Kar<dineer  (Freiburg,  1848);  but 
those  on  the  pseudo-Isidorian  Decretals  (Untersvchung  Uber  Alter, 
Ursprung,  u.  Werth  der  Decretalen  des  faischen  Isidorus,  1848),  on  the 
primitive  history  of  mankind  •(Urgeschickte  des  menscJuichen  Ge- 
scHechts,  1855),  on  Hildebrand  {Papst  Gregorius  VII.  u.  sein  Zeitalter, 
7  vols.,  1859-1861),  on  the  history  of  the  i8th  century  (jGeschichte 
des  iSien  Jahrhunderts,  18^-1873),  on  German  popular  rights  (Zur 
Geschichte  deuischer  Volksrechte  im  MittelaUer,  Basel,  1865-1866) 
and  on  Byzantine  history  {Bysantinische  Geschichten,  1872-1874), 
are  also  of  real  value. 

GHADAMES,  Gadaues  or  RhadAues,  a  town  in  an  oasis  of 
the  same  name,  in  that  part  of  the  Sahara  which  forms  part  of  the 
Turkish  vilayet  of  Tripoli.  It  is  about  300  m.  S.W.  of  the  dty 
of  Tripoli  and  some  10  m.  £.  of  the  Algerian  frontier.  According 
to  Gerhard  Rohlfe,  the  last  form  given  to  the  word  most  correctly 
represents  the  Arabic  pronimciation,  but  the  other  forms  are 
more  often  used  in  Europe.  The  streets  of  the  town  are  narrow 
and  vaulted  and  have  been  likened  to  the  bewildering  galleries 
of  a  coalpit.  The  roofs  are  laid  out  as  gardens  and  preserved 
for  the  exclusive  use  of  the  women.  The  Ghadamsi  merchants 
have  been  known  for  centuries  as  keen  and  adventurous  traders, 
and  their  agents  are  to  be  found  in  the  more  important  places 
of  the  western  and  central  Sudan,  such  as  Kano,  Katsena,  Kanem, 
Bomu,  Timbuktu,  as  well  as  at  Ghat  and  TripolL  Ghadames 
itself  is  the  centre  of  a  large  number  of  caravan  routes,  and  in 
the  early  part  of  the  igth  century  about  30,000  laden  camels 
entered  its  markets  every  year.  Hie  caravan  trade  was  created 
by  the  Ghadamsi  merchants  who,  aided  by  their  superior  intelli- 
gence, capacity  and  honesty,  long  enjoyed  a  monopoly.  In 
1873  iTripohtan  merchants  began  to  compete  with  them.  In 
1 893  came  the  invasion  of  Bornu  by  Rabah,  and  the  total  stoppage 
of  this  caravan  route  for  nearly  ten  years  to  the  great  detriment 
of  the  merchants  of  Ghadames.  The  caravans  from  Kano  were 
also  frequently  pillaged  by  the  Tuareg,  so  that  the  prosperity 
of  the  town  dechned.  Later  on,  the  opening  of  rapid  means  of 
transport  from  Kano  and  other  cities  to  the  Gulf  of  Guinea  also 
affected  Ghadames,  which,  however,  maintains  a  conaderable 
trade.  The  chief  articles  brought  by  the  caravans  are  ostrich 
feathers,  skins  and  ivory  and  one  of  the  principal  imports  is 
tea.  In  1845  the  population  was  estimated  at  3ooo>  of  whom 
about  500  were  slaves  and  strangers,  and  upwards  of  1200 
children;  in  1905  it  amounted  in  round  niunbers  to  700a  The 
inhabitants  are  chiefly  Berbers  and  Arabs.  A  Turkish  garrison 
is  maintained  in  the  town. 

B^re  the  Christian  era  Ghadanm  was  a'^tronghold  oi  the 
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Garamantes  whose  power  was  overthrown  in  the  days  of  Augustus 
by  L.ComeliusBalbus  Minor,  whocaptured  Ghadanies(Cydanius). 
It  is  not  unliltely  that  Roman  settlers  may  have  been  attracted 
to  the  spot  by  the  presence  of  the  warm  springs  which  still  rise 
in  the  heart  of  the  town,  and  spread  fertility  in  the  surrounding 
gardens.  In  the  yth  century  Ghadames  was  conquered  by  the 
Arabs.  It  appears  afterwards  to  have  fallen  under  the  power 
<A  the  rulers  of  Tunisia,  then  to  a  native  dynasty  which  reigned 
at  Tripoli,  and  in  the  i6th  century  it  became  part  of  the  Turkish 
vilayet  of  Tripoli.  It  has  since  then  shared  the  political  fortunes 
of  that  country.  In  the  first  half  of  the  19th  century  it  was 
visited  by  several  British  explorers  and  later  by  German  and 
French  travellers. 

See  J.  Richardson,  Travels  in  the  Great  Desert  of  Sahara  in  '845- 
1846  .  .  ■  including  a  Description  of .  .  .  Ghadames  (London,  1848); 
G.  Rohlfft,  Reise  durch  Marokko  .  .  .  und  Rtise  durck  die  Crosse 
waste  Hber  Rhadames  nach  Tripoli  (Bremen,  1868). 

OHATt  or  Rhat,  an  oasis  and  town,  forming  part  of  the  Turkish 
vilayet  of  Tripoli.  Ghat  is  an  important  centre  of  the  caravan 
trade  between  the  Nigerian  states  and  the  seaports  of  the 
Mediterranean  (see  TKiPOu). 

GHATS,  or  Ghauts  (literally  "  the  Landing  Stairs  "  from  the 
sea,  or  '*  Passes  ")>  two  ranges  of  mountains  extending  along 
the  eastern  and  western  shores  of  the  Indian  peninsula.  The 
word  properly  applies  to  the  passes  through  the  mountains, 
but  from  an  early  date  was  transferred  by  Europeans  to  the 
mountains  themselves. 

The  Eastern  Ghats  run  in  fragmentary  spurs  and  ranges 
down  the  Madras  coast.  They  begin  in  the  Orissa  district  of 
Balasore,  pass  southwards  through  Cuttack  and  Puri,  enter  the 
Madras  presidency  in  Ganjam,  and  sweep  southwards  through 
the  districts  of  Vizag^utam,  Godavari,  Nellore,  Chingleput, 
South  Arcot,  Trichinopoly  and  Tinnevelly.  They  run  at  a 
distance  of  50  to  1 50  m.  from  the  coast,  except  in  Ganjam  and 
Vizagapatam,  where  in  places  they  almost  abut  on  the  Bay  of 
Bengal  Their  geological  formation  is  granite,  with  gneiss  and 
mica  slate,  with  clay  slate,  hornblende  and  primitive  limestone 
overiying.  The  average  elevation  is  about  1500  ft.,  but  several 
hills  in  Ganjam  are  between  4000  and  5000  ft.  high.  For  the 
most  part  there  is  a  broad  expanse  of  low  land  between  their 
base  and  the  sea,  and  their  line  is  pierced  by  the  Godavari, 
Kistna  and  Cauvery  rivers. 

The  Western  Ghats  (Sahyadri  in  Sanskrit)  start  from  the 
south  of  the  Tapti  valley,  and  run  south  through  the  districts 
of  Khandcsh,  Nasik,  Thana,  Satara,  Ratnagiri,  Kanara  and 
Malabar,  and  the  states  of  G>chin  and  Travancore,  meeting  the 
Eastern  Ghats  at  an  angle  near  Cape  Comorin.  The  range  of  the 
Western  Ghats  extends  uninterruptedly,  with  the  exception  of  a 
gap  or  valley  25  m.  across,  known  as  the  Palghat  gap,  through 
which  runs  the  principal  railway  of  the  south  of  India.  The 
length  of  the  range  is  800  m.  from  the  Tapti  to  the  Palghat  gap, 
and  south  of  this  about  200  m.  to  the  extreme  south  of  the 
peninsula.  In  many  parts  there  is  only  a  narrow  strip  of  coast 
between  the  hiUs  and  the  sea;  at  one  point  they  rise  in  magnifi- 
cent precipices  and  headlands  out  of  the  ocean.  The  average 
elevation  is  3000  ft.,  precipitous  on  the  western  side  facing  the 
sea,  but  with  a  more  gradual  slope  on  the  east  to  the  plains  below. 
The  highest  peaks  in  the  northern  section  are  Kalsufaai,  5437  ft.; 
Harischandragarh,  4691  ft.;  and  Mababaleshwar,  where  is  the 
summer  capital  of  the  government  of  Bombay,  4700  ft.  South 
of  Mababaleshwar  the  elevation  diminishes,  but  again  increases, 
and  attains  its  maximum  towards  Coorg,  where  the  highest 
peaks  vary  from  5500  to  7000  ft.,  and  where  the  main  range 
joins  the  interior  Nilgiri  hills.  South  of  the  Palghat  gap,  the 
peaks  of  the  Western  Ghats  rise  as  high  as  8000  ft.  The  geological 
formation  is  trap  in  the  northern  and  gneiss  in  the  southern 
section. 

OHAZiU  [Mubammad  ibn  Muhammad  AbQ  ^amid  al- 
Ghazftll]  (1058-1111),  Arabian  philosopher  and  theologian,  was 
born  at  TUs,  and  belonged  to  a  family  of  GhadUa  (near  Tils) 
distinguished  for  its  knowledge  of  canon  law.  Educated  at 
first  in  Tfls,  then  in  Jorj&n,  and  again  in  TOs,  he  went  to  rollege 
at  NlshftpQr,  where  he  studied  under  JuwainI  (known  as  the 


Imam  ul-^aramain)  until  1085,  when  he  visited  the  celebrated 
vizier  NizAm  iil-Mulk,  who  appointed  him  to  a  professorship  in 
his  college  at  Bagdad  in  1091.  Here  he  was  engaged  in  writing 
against  the  Isma'ilites  (Assassins).  After  four  years  of  this 
work  he  suddenly  gave  up  hb  chair,  left  home  and  family  and 
gave  himself  to  an  ascetic  life.  This  was  due  to  a  growing  scepti- 
cism, which  caused  him  much  mental  unrest  and  which  gradually 
gave  way  to  mysticism.  Having  secured  his  chair  for  his  brother 
he  went  to  Damascus,  Jerusalem,  Hebron,  Mecca,  Medina  and 
Alexandria,  studying,  meditating  and  writing  in  these  cities. 
In  1 106  he  was  tempted  to  go  to  the  West,  where  the  Moravid 
(Almoravid)  reformation  was  being  led  by  YOsuf  ibn  TSshftn, 
with  whom  he  had  been  in  correspondence  earlier.  YOsuf, 
however,  died  in  this  year,  and  Ghazali  abandoned  his  idea. 
At  the  wish  of  the  sultan  Malik  Shah  he  again  undertook  pro- 
fessorial work,  this  time  in  the  college  of  Nizftm  ul-Mulk  at 
NishapOr,  but  returned  soon  after  to  TOs,  where  he  died  in 
December  iiii. 

Sixty-nine  works  are  ascribed  to  Ghaz&li  (cf.  C.  Brockelmann's 

Gesch.  d.  arabischen  LiUeratur,  i.  421-426,  Weimar,  1898).  The 
most  important  of  those  which  have  been  published  are:  a  treatise 
on  eschatok^  called  Ad-durra  td-fakhira  ("  The  precious  peart  "), 
ed.  L.  Gaut^  (Geneva,  1878);  the  great  work,  Ihyd  tU-'Ulum 
("  Revi^^l  of  the  sciences")  (Bulaq,  1872;  Cairo,  1889];  see  a 
commentary  by  al-Murtada  called  the  Ith^f,  published  in  13  vols, 
at  Fez,  1885-1887,  and  in  10  vols,  at  Cairo,  1893;  the  Bidayat  id- 
Hidaya  (Bulaq,  1870,  and  often  at  Cairo) ;  a  compendium  of  ethics, 
Mizdn  ul-'Amal,  translated  into  Hebrew,  ed.  J.  Goldenthal  (Paris, 
1830);  a  more  popular  treatise  on  ethics,  the  Kindya  us-Sa'Sda, 

guDiished  at  Lucknow,  Bombay  and  Constantinople,  ed.  H.  A. 
lomes  as  The  Alchemy  of  Happiness  (Albany,  N.Y.,  1873);  the 
ethical  work  O  Child,  ed.  by  Hammer-Purgstall  in  Arabic  and  German 
fVienna,  1838);  the  Destruction  of  Philosophers  {Tahafut  ut-FalOsifo) 
(Cairo,  iS85,and  Bombay,  18S7).  Of  this  work  a  French  translation 
was  begun  by  Carra  de  Vaux  in  Musion,  vol.  xviii.  (1899);  the 
Magdfta  ul-Fal&sifa,  of  which  the  first  part  on  logic  was  translated 
into  Latin  by  Dom.  Gundisalvi  (Venice,  1^06),  ed.  with  notes  by 
G.  Beer  (Leiden,  1888);  the  Kitsb  ul-Munqtd,  giving  an  account  cm 
the  changes  in  his  philosophical  ideas,  ed.  by  F.  A.  Schmolders  in  his 
Essai  sur  Us  4coles  phUosophiques  chez  les  Arabes  (Paris,  1842),  also 
printed  at  Constantinople,  1876,  and  translated  into  French  by 
Barbier  de  Meynard  in  the  Journal  asiatigite  (1877,  i.  1-9^); 
answers  to  questions  asked  of  him  ed.  in  Arabic  and  Hebrew,  with 
German  translation  and  notes  by  H.  Malter  (Frankfort,  1 896) ;  Eng. 
trans.,  Confessions  of  al-Ghamili,  by  Claud  Field  (1909). 

For  Ghazftli's  life  see  McG.  de  Slane's  translation  01  Ibn  Khallikftn, 
ii.  621  ff.;  R.  Gdeche's  tfber  GhaatUi's  Leben  und  Werke  (Berlin, 
1859);  D.  B.  Macdonald's  "Life  of  al-Ghazzali,"  in  Journal  of 
American  Oriental  Society,  vol.  xx.  (1899),  and  Carra  de  Vauxs 
Gazali  (Paris,  1903);  see  Arabian  Philosophy.        (G.  W.  T.) 

GHAZI  (an  Arabic  word,  from  ghazd,  to  fight),  the  name 
given  to  Mahommedans  who  have  vowed  to  exterminate  un- 
believers by  the  sword.  It  is  also  used  as  a  title  of  honour, 
generally  translated  "  the  Victorious,"  in  the  Ottoman  empire 
for  military  officers  of  high  rank,  who  have  distinguished  them- 
selves in  the  field  against  non-Moslem  enemies;  thus  it  was 
conferred  on  Osman  Pasha  after  his  famous  defence  of  Plevna, 

GHAZIABAD,  a  town  of  British  India  in  Meerut  district  of  the 
United  Provinces,  12  m.  from  Delhi  and  28  m.  from  Meerut. 
Pop.  (1901)  11,275.  The  town  was  founded  in  1740  by  Ghazi-ud- 
din,  son  of  Azaf  Jah,  first  nizam  of  the  Deccan,  and  takes  its 
name  from  its  founder.  It  has  considerably  risen  in  importance 
as  the  point  of  junction  of  the  East  Indian,  the  Noith-Western 
and  the  Oudh  &  Rohilkhand  railway  systems.  The  town  has  a 
trade  in  grain  and  hides. 

GHAZIPUR,  a  town  and  district  of  British  India,  in  the 
Benares  division  of  the  United  Provinces.  The  town  stands  on 
the  left  bank  of  the  Ganges,  44  m.  E.  of  Benares.  It  is  the 
headquarters  of  the  government  opium  department,  where  all 
the  opium  from  the  United  Provinces  is  collected  and  manu- 
factured under  a  monopoly.  There  are  also  scent  distilleries, 
using  the  produce  of  the  rose-gardens  in  the  vicinity.  Lord 
Cornwallis,  governor-general  of  India,  died  at  Ghazipur  in  1S05, 
and  a  domed  monument  and  marble  statue  (by  Flaxman)  are 
erected  over  his  grave.  Fop.  (1901)  39,429. 

The  district  of  Ghazipur  has  an  area  of  1389  sq.  m.  It  forms 
part  of  the  great  alluvial  plain  of  the  Ganges,  which  divides 
it  into  two  unequal  portions.   The  northem^ubdivision  lies 
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between  the  Gumti  and  the  Gogra,  whose  confluences  with  the 

main  stream  mark  its  eastern  and  western  limits  respectively. 
The  southern  tract  is  a  much  smaller  strip  of  country,  enclosed 
between  the  Karamnasa  and  the  great  river  itself.  There  are 
no  hills  in  the  district.  A  few  lakes  are  scattered  here  and  there, 
formed  where  the  rivers  have  deserted  their  ancient  channels. 
The  largest  is  that  of  Suraha,  once  a  northern  bend  of  the  Ganges, 
but  now  an  almost  isolated  sheet  of  water,  5  m.  long  by  about 
4  broad.  Ghazipur  is  said  to  be  one  of  the  hottest  and  dampest 
districts  in  the  United  Provinces.  In  1901  the  population  was 
9i3,Si8,  lowing  a  decrease  of  11%  in  the  decade.  Sugar 
refining  is  the  chief  industry,  and  provides  the  prindpal  article 
of  export.  The  main  line  of  the  East  Indian  railway  traverses 
the  southern  portion  of  the  district,  with  a  branch  to  the  Ganges 
bank  opposite  Ghazipur  town;  the  northern  portion  is  served 
by  the  Bengal  &  North-Westem  system. 

GHAZNI,  a  famous  city  in  Afghanistan,  the  seat  of  an  extensive 
empire  under  two  medieval  dynasties,  and  again  of  prominent 
interest  in  the  modem  history  of  British  India.  Ghazni  stands 
on  the  high  tableland  of  central  Afghanistan,  in  68**  18'  E.  long., 
33"  44'  N.  lat.,  at  a  height  of  7280  ft.  above  the  sea,  and  on  the 
direct  road  between  Kandahar  and  Kabul,  221  m.  by  road  N.E. 
from  the  former,  and  92  m.  S.W.  from  the  latter.  A  very 
considerable  trade  in  fruit,  wool,  skins,  &c.,  is  carried  on  between 
Ghazni  and  India  by  the  Fovindidi  kafilas,  which  yearly  enter 
India  in  the  late  autumn  and  pass  back  again  to  the  Afghan 
highlands  in  the  early  spring.  The  Povindah  merchants  in- 
variably make  use  of  the  Gomal  pass  which  leads  to  the  British 
frontier  at  Dera  Ismail  Khan.  The  opening  up  of  this  pass  and 
the  British  occupation  of  Wana,  by  offering  protection  to  the 
merchants  from  Waziri  blackmailing,  largely  increased  the 
traffic. 

Ghazni,  as  it  now  exists,  is  a  place  in  decay,  and  probably 
does  not  contain  more  than  4000  inhabitants.  It  stands  at  the 
base  of  the  terminal  spur  of  a  ridge  of  hills,  an  offshoot  from  the 
Gid-Koh,  which  forms  the  watershed  between  the  Arghandfib, 
and  Tarnak  rivers.  The  castle  stands  at  the  northern  angle  of 
the  town  next  the  hills,  and  is  about  150  ft.  above  the  plain. 
The  town  walls  stand  on  an  elevation,  partly  artificial,  and  form 
an  irregular  square,  close  on  a  mile  in  circuit  (including  the 
castle),  the  walls  being  partly  of  stone  or  brick  laid  in  mud,  and 
partly  of  clay  built  in  courses.  They  are  flanked  by  numerous 
towers.  There  are  three  gates.  The  town  consists  of  dirty  and 
very  irregular  streets  of  houses  several  stories  high,  but  with 
two  straighter  streets  of  more  pretension,  crossing  near  the 
middle  of  the  town.  Of  the  strategical  importance  of  Ghazni 
there  can  hardly  be  a  question.  The  view  to  the  south  is  ex- 
tensive, and  the  plain  in  the  direction  of  Kandahar  stretches 
to  the  horizon.  It  is  bare  except  in  the  vicinity  of  the  river, 
where  villages  and  gardens  are  tolerably  numerous.  Abundant 
crops  of  wheat  and  barley  are  grown,  as  well  as  of  madder, 
besides  minor  products.  The  climate  is  notoriously  cold, — 
snow  lying  2  or  3  ft.  deep  for  about  three  months,  and  tradition 
speaks  of  the  city  as  having  been  more  than  once  overwhelmed 
by  snowdrift.  Fuel  is  scarce,  consisting  chiefly  of  prickly 
shrubs.  In  summer  the  heat  is  not  like  that  of  Kandahar  or 
Kabul,  but  the  radiation  from  the  bare  heights  renders  the  nights 
oppressive,  and  constant  dust-storms  occur.  It  is  evident  that 
the  present  restricted  walls  cannot  have  contained  the  vaunted 
dty  of  Mahmud.  Probably  the  existing  site  formed  the  citadel 
only  of  his  city.  The  remarks  of  Ibn  Batuta  (c.  1333)  already 
suggest  the  present  state  of  things,  viz.  a  small  town  occupied, 
a  large  space  of  ruin;  for  a  considerable  area  to  the  N.E.  is 
covered  with  ruins,  or  rather  with  a  vast  extent  of  shapeless 
mounds,  which  are  pointed  out  as  Old  Ghazni.  The  only  remains 
retaining  architectural  character  are  two  remarkable  towers 
rising  to  the  height  of  about  140  ft.,  and  some  400  yds.  apart 
from  each  other.  They  are  similar,  but  whether  identical,  in 
design,  is  not  clearly  recorded.  They  belong,  on  a  smaller  and 
far  less  elaborate  scale,  to  the  same  class  as  the  Kutb  Minar  at 
Delhi  iq.v.).  Arabic  inscriptions  in  Cufic  characters  show  the 
most  northerly  to  have  been  the  work  of  Mahmud  himself,  the 
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other  that  of  his  son  Masa'ud.  On  the  Kabul  road,  a  mile 
beyond  the  Minaret  of  Mahmud,  is  a  village  called  Rauzah 
C"  the  Garden,"  a  term  often  applied  to  garden-mausoleums). 
Here,  in  a  poor  garden,  stands  the  tomb  of  the  famous  conqueror. 
It  is  a  prism  of  white  marble  standing  on  a  plinth  of  the  same, 
and  bearing  a  Cufic  inscription  praying  the  mercy  of  God  on  the 
most  noble  Amir,  the  great  king,  the  lord  of  church  and  state, 
Abul  Kasim  Mahmud,  son  of  Sabuktagin.  The  tomb  stands  in 
a  rude  chamber,  covered  with  a  dome  of  clay,  and  hung  with  old 
shawls,  ostrich  eggs,  tiger-skins  and  so  forth.  The  village  stands 
among  luxuriant  burdens  and  orchards,  watered  by  a  copious 
aqueduct.  Sultan  Baber  celebrates  the  excellence  of  the  grapes 
of  Rauzah. 

There  are  many  holy  shrines  about  Ghazni  surrounded  by 
orchards  and  vineyards.  Baber  speaks  of  them,  and  tells  how 
he  detected  and  put  a  stop  to  the  imposture  of  a  pretended 
miracle  at  one  of  them.  These  sanctuaries  make  Ghazni  a  place 
of  Moslem  pilgrimage,  and  it  is  said  that  at  Constantinople  much 
respect  is  paid  to  those  who  have  worshipped  at  the  tomb  of  the 
great  Ghazi.  To  test  the  genuineness  of  the  boast,  professed 
pilgrims  are  called  on  to  describe  the  chief  notabilia  of  the  place, 
and  are  e^cted  to  name  all  those  detailed  in  certain  current 
Persian  verses.  ' 

History. — ^The  dty  is  not  mentioned  by  any  narrator  of 
Alexand^s  expedition,  nor  by  any  andent  author  so  as  to 
admit  of  positive  recognition.  But  it  is  very  possibly  the  Gazaca 
which  Ptolemy  places  among  the  Paropamisadae,  and  this  may 
not  be  inconsistent  with  Sir  H.  Rawlinson's  identification  of  it 
with  Gazos,  an  Indian  city  spoken  of  by  two  obscure  Greek  poets 
as  an  impregnable  place  of  war.  The  name  is  probably  con- 
nected with  the  Persian  and  Sanskrit  ganj  and  ganja,  a  treasury 
(whence  the  Greek  and  Irfitin  G<m).  We  seem  to  have  positive 
evidence  of  the  existence  of  the  dty  before  the  Mahommedan 
times  (644)  in  the  travels  of  the  Chinese  pUgrim,  Hsuan  Tsang, 
who  speaks  of  Ho-si-na  {i.e.  probably  GkwmiCi  as  one  of  the 
capitals  of  Tsa%tk«ta  or  Arachoaa,  a  place  of  great  strength. 
In  early  Mahommedan  times  the  country  adjoining  Ghazni  was 
called  Zabtd,  When  the  Mahommedans  first  invaded  that 
region  Ghazni  was  a  wealthy  entrepot  of  the  Indian  trade. 
Of  the  extent  of  this  trade  some  idea  is  given  by  Ibn  Haukal, 
who  states  that  at  Kabid,  then  a  mart  of  the  same  trade,  there 
was  sold  yearly  indigo  to  the  value  of  two  million  dinars 
(£1,000,000).  The  enterprise  of  Islam  underwent  several  ebbs 
and  flows  over  this  region.  The  provinces  on  the  Helmund  and 
about  Ghazni  were  invaded  as  early  as  the  caliphate  of  Moaiya 
(662-680).  The  arms  of  Yaqub  b.  Laith  swept  over  Kabul  and 
Arachosia  (Al-Rukhaj)  about  871,  and  the  people  of  the  latter 
country  were  fordbly  converted.  Though  the  Hindu  dynasty 
of  Kabid  held  a  part  of  the  valley  of  Kabul  river  till  the  time  of 
Mahmud,  it  is  probably  to  the  period  just  mentioned  that  we 
must  refer  the  permanent  Mahommedan  occupation  of  Ghazni. 
Indeed,  the  building  of  the  fort  and  city  is  ascribed  by  a  Mahom- 
medan historian  to  Amr  b.  Laith,  the  brother  and  successor 
of  Ya'kub  (d.  901),  though  the  facts  already  stated  discredit 
this.  In  the  latter  part  of  the  9th  century  the  family  of  the 
Samanid,  sprung  from  Samarkaiid,  reigned  in  splendour  at 
Bokhara.  Alptagin,  originally  a  Turkish  slave,  and  high  in  the 
service  of  the  dynasty,  about  the  middle  of  the  loth  century, 
losing  the  favour  of  the  court,  wrested  Ghazni  from  its  chief 
(who  is  styled  Abu  Bakr  Lawik,  widi  of  Ghazni),  and  established 
himself  there.  Hs  government  was  recognized  from  Bokhara, 
and  held  till  his  death.  In  977  another  Turk  slave,  Sabuktagin, 
who  had  married  the  daughter  of  his  master  Alptagin,  obtained 
rule  in  Ghazni.  He  made  himself  lord  of  nearly  all  the  present 
territory  of  Afghanistan  and  of  the  Punjab.  In  997  Mahmud, 
son  of  Sabuktagin,  succeeded  to  the  government,  and  with  his 
name  Ghazni  and  the  Ghaznevid  dynasty  have  beome  perpetu- 
ally associated.  Issuing  forth  year  after  year  from  that  capital, 
Mahmud  (;.r.)  carried  fully  seventeen  expeditions  of  devastation 
through  northern  India  and  Gujarat,  as  well  as  others  to  the 
north  and  west.  From  the  borders  of  Kurdistan  to  Samarkand, 
from  the  Caspian  to  the  Ganges,  his  authority  was  acknowledged. 
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The  wealth  brought  back  to  Ghazni  was  enormous,  and  con- 
temporary hutorlans  give  glowing  descriptions  of  the  magnifi- 
cence of  the  capital^  as  well  as  of  the  conqueror's  munificent 
iupport  of  literature.  Mahmud  died  in  1030,  and  some  fourteen 
kings  of  his  house  came  after  him;  but  though  there  was  some 
revival  of  importance  under  Ibrahim  (1059-1099),  the  empire 
never  reached  anything  like  the  same  splendour  and  power. 
It  was  overshadowed  by  the  Seljuks  of  Persia,  and  by  the  rising 
rivalry  of  Ghor  (y.w.),  the  hostility  of  which  it  had  repeatedly 
provoked.  Bahram  Shah  (1118-1152)  put  to  death  Kutbuddin, 
one  of  the  princes  of  Ghor,  called  king  of  the  Jibal  or  Hill  country, 
who  had  withdrawn  to  Ghazni,  This  prince's  brother,  Saifuddin 
Suri,  came  to  take  vengeance,  and  drove  out  Bahram.  But 
the  latter  recapturing  the  place  (1149)  paraded  Saifuddin  and  his 
vizier  ignominiously  about  the  city,  and  then  hanged  them  on  the 
bridge.  Ala-uddin  of  Ghor,  younger  brother  of  the  two  slain 
princes,  then  gathered  a  great  host,  and  came  against  Bahram, 
who  met  him  on  the  Helmund.  The  Ghori  prince,  after  repeated 
victories,  stormed  Ghazni,  and  gave  it  over  to  fire  and  sword. 
The  dead  kings  of  the  house  of  Mahroud,  except  the  conqueror 
himself  and  two  others,  were  torn  from  their  graves  and  burnt, 
whilst  the  bodies  of  the  princes  of  Ghor  were  solemnly  dis- 
interred and  carried  to  the  distant  tombs  of  their  ancestors. 
It  seems  certain  that  Ghazni  never  recovered  the  splendour  that 
perished  then  (1152).  Ala-uddin,  who  from  this  deed  became 
kno\Yn  in  history  as  Jakinsos  (Br^emonde),  returned  to  Ghor, 
and  Bahram  reoccupied  Ghazni;  he  died  in  X157.  In  the  time 
of  his  son  Khusru  Shah,  Ghazni  was  token  by  the  Turkish  tribes 
called  Ghuzz  (generally  believed  to  have  been  what  are  now 
called  Turkomans).  The  king  fled  to  Lahore,  and  ibs  dynasty 
endeil  with  his  son.  In  11 73  the  Ghuzs  were  eaqielled  by 
Ghiyusuddin  sultan  of  Ghor  (nephew  of  Ala-uddin  Jahanaoz), 
who  ntndc  Ghazni  over  to  his  brother  Muizuddin.  This  famous 
prince,  whom  the  later  historians  call  Mahommed  Ghori,  shortly 
aftiTwartls  (1174-1175)  invaded  India,  taking  Multan  and 
Vchh.  This  was  the  first  of  many  successi\*e  inroads  on  western 
and  northern  India,  in  one  of  which  Lahore  was  wrested  from 
Khusru  MoUk,  the  last  of  Mahmud's  house,  who  died  a  captive 
in  the  hills  of  Ghor.  In  iiqj  Prith\i  Rai  or  Pithora  (as  the 
Miislcm  writers  call  him),  the  Chauhan  king  of  Ajmere.  being 
defeated  and  slain  near  Thoncwar,  the  whole  country  from  the 
Uimahiya  to  .^jmere  became  subject  to  the  Ghori  Ung  of  Ghazni. 
On  the  death  of  his  brother  Ghi>'asuddin.  with  whose  power  he 
had  been  constantly  associated,  and  of  whose  conquests  he  had 
been  the  chief  instrument.  Mutzuddin  became  sole  sovereign 
over  Ghor  and  Ghazni.  and  the  latter  place  was  then  again  for  a 
brief  perioil  the  seat  of  an  empire  nearly  as  extensive  as  that  of 
Mahmud  the  son  of  Sabuktagin.  Muiiuddin  crossed  the  Indus 
oni'e  more  to  put  down  a  rebellion  of  the  Khokhais  in  the  Punjab, 
and  on  his  way  back  was  murdered  by  a  band  of  them,  or,  as 
»k>me  say.  by  one  of  the  ilttidkiJak  or  Assassins.  The  slave 
lieutenants  of  Mmzud«hn  carried  on  the  conquest  of  India,  and 
as  the  nit^dly  succeeding  e\-ents  broke  their  dependence  on  any 
master,  they  established  at  Delhi  that  monarchy  of  which,  after 
it  had  endured  through  many  d^'nasUes,  and  had  culminated 
with  the  Mogul  house  of  Baber.  the  shadow  poished  in  1857. 
The  death  of  Muizuddin  was  followed  by  struggle  and  anarchy, 
ending  for  a  time  in  the  annexation  of  Ghaxni  to  the  empire  of 
Khwari&m  by  Mahonmtcd  Shah,  who  conferred  it  on  his  famous 
son,  JcUtuddin.  4nd  Ghazni  became  the  headquarters  of  the 
Utter.  Alter  Jeix^tui  Khan  had  extinguished  the  power  of  his 
family  in  TurtcstJin.  Jelahiddin  defeated  the  army  sent  against 
him  by  the  Mongol  at  Parwan.  north  of  KabuL  Jenghiz  then 
advaiKYvl  4:id  drv>\-e  JeUlud<.lin  acivcss  the  InduSs.  after  which  he 
sent  iV^ioi  his  son  to  besiege  Ghazni.  Hentrviorward  Ghazni  is 
much  pn>nunent  in  Asiatic  history.  It  continued  subject 
10  the  MvM',gols,  sometimes  to  :be  house  of  Hulagu  in  Pnsia, 
and  SL^mctimes  to  that  of  Jjjra:ai  in  Turke^an,  In  1^26, 
after  a  battle  between  Anxir  Hosain.  the  viewy  of  the  former 
K^use  in  Khv^rasan,  aad  Tar::-.4i>.:r;n.  the  reigTiicg  khan  of 
Ja^dU;.  the  t>rr,:er  eKterwi  Ohj.-u:  ir.d  or.c<  more  subjected  it 
to  devasu:      and  this  tisie  the  toc:.b  01  Mdhmud  to  desccntioa. 


Ibn  Batuta  (c.  1332)  says  the  greater  part  of  the  dty  was  in 
ruins,  and  only  a  small  part  continued  to  be  a  town.  Timur 
seems  never  to  have  visited  Ghazni,  but  we  find  him  in  1401 
bestowing  the  government  of  Kabul,  Kandahar,  and  Ghazni  on 
Fir  Mahommed,  the  son  of  his  son  Jahangir,  In  the  end  of  the 
century  it  was  still  in  the  hands  of  a  descendant  of  Timur,  Ulugh 
Beg  Mirza,  who  was  king  of  Kabul  and  Ghazni.  The  illustrious 
nephew  of  this  prince,  Baber,  got  peaceful  possesion  of  both 
cities  in  1 504,  and  has  left  notes  on  both  in  his  own  inimitable 
Memoirs.  His  account  of  Ghazni  indicates  how  far  it  had  now 
fallen.  "  It  is,"  he  says,  "  but  a  poor  mean  place,  and  I  have 
always  wondered  how  its  princes,  who  possessed  also  Hindustan 
and  Khorasan,  could  have  chosen  such  a  wretched  country 
for  the  seat  of  their  government,  in  preference  to  Khorasan." 
He  commends  the  fruit  of  its  gardens,  which  still  contribute 
largely  to  the  markets  of  KabuL  Ghazni  remained  in  the  hands 
of  Baber's  descendants,  reigning  at  Delhi  and  Agra,  tUl  the 
invasion  of  Nadir  Shah  (1738),  and  became  after  Nadir's  death 
a  part  of  the  new  kingdom  of  the  Afghans  under  Ahmad  Shah 
Durani.  We  know  of  but  two  modern  travellers  who  have 
recorded  visits  to  the  place  previous  to  the  war  of  1839.  George 
Forster  passed  as  a  disguised  traveller  with  a  qafila  in  1783. 
"  Its  slender  existence,"  he  says,  "  is  now  maintained  by  some 
Hindu  families,  who  support  a  small  traffic,  and  supply  the 
wants  of  the  few  Mahommedan  residents."  Vigne  visited  it  in 
1836,  having  reached  it  from  Multan  with  a  caravan  of  Lobani 
merdiants,  travelling  by  the  Gomal  pass.  The  historical  name 
of  Ghazni  was  brought  back  from  the  dead,  as  it  were,  by  the 
news  of  its  captiue  by  the  British  army  imder  Sir  John  Keane, 
asrd  July  1839.  The  siege  artillery  had  been  left  behind  at 
Kandahar;  esaUade  was  judged  impracticable;  but  the  project 
of  the  ocmimanding  engineer,  Captain  George  Thomson,  for  blow- 
ing in  the  Kabul  gate  with  powder  in  bags,  was  adopted,  and 
carried  out  successfully,  at  the  cost  of  182  killed  and  woimded. 
Two  years  and  &  half  later  the  Afghan  outbreak  against  the 
British  occupation  found  Ghazni  garrisoned  by  a  Bengal  regiment 
of  sepoys,  but  neither  repaired  nor  provisioned.  They  held  out 
under  great  hardships  from  the  i6th  of  December  1841  to  the 
6th  of  March  1S42,  when  they  surrendered.  In  the  autunm  of 
the  same  year  General  Nott,  advancing  from  Kandahar  vpon 
Kabul,  reoccupied  Ghazni,  destroyed  the  def«kces  (rf  the  castle 
and  part  of  the  town,  and  carried  away  the  fomons  gates  of 
Somnath  (g.v.). 

GHEB  (Hindostani  gAi),  a  kind  of  clarified  butter  made  in 
the  East.  Hie  best  is  prepared  from  butto*  of  the  mUk  of  cows, 
the  less  esteemed  from  that  of  buffaloes.  The  butter  is  melted 
over  a  slow  fire,  and  set  aside  to  cool;  the  thick,  opaque,  whitish, 
and  more  fluid  portion,  or  ghee,  representing  the  greater  bulk 
of  the  butter,  is  then  ranoved.  The  less  liquid  residue,  mixed 
with  ground-nut  ofl,  is  sold  as  an  inferior  kind  of  ghee.  It  may 
be  obtained  also  by  boiling  butter  over  a  clear  fire,  skimmit^g  it 
the  while,  and,  when  all  the  water  has  evaporated,  straining 
it  through  a  doth.  Ghee  which  is  tandd  <»■  tainted,  as  b  (tften 
that  of  the  Indian  bazaars,  is  said  to  be  renderedswcet  by  btnling 
with  leaves  of  the  Uorimga  pitrygosperma  trr  hcose-iadish  tree. 
In  India  ghee  is  one  td  the  cmnmonest  artides  <rf  diet,  and  indeed 
enters  into  the  compoation  of  everything  eaten  by  the  Biahmans. 
It  is  also  extenaveiy  used  in  Indum  religious  ceremonies,  bong 
offered  as  a  sacrifice  to  idols,  which  are  at  times  bathed  in  it. 
Sanskrit  treatises  on  therapeuucs  describe  gjiee  as  cooling, 
emollient  and  stomachic,  as  capaUe  of  increasing  the  mental 
powers,  and  of  improving  the  voice  and  personal  appcaraiice, 
and  as  useful  in  eyenliscases,  t>'mpanitis.  painful  dyspepsia, 
wounds,  ulcers  and  other  affections  Old  ghee  is  in  special 
repute  among  the  Hindus  as  a  medicinal  agent,  and  its  e£cacy 
as  an  external  ai^cation  is  believed  by  them  to  increase  with 
its  age-  Ghee  more  than  ten  years  <^d.  the  pmrJm^  gkrila  of 
Sanskrit  mat«ia  medi^as.  has  a  strong  odour  and  the  colour  of 
lac.  Some  specimens  which  have  been  much  longer  preserved — 
and  "  clarified  butter  a  hundred  jtars  old  is  oiien  heard  of  " — 
hive  an  earthy  look,  and  are  qu::e  dry  and  hard,  acd  nearly 
isod^HOUs.  Medicated  ghee  is  made  by  wanning  ordinary  spec 
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to  remove  contained  water,  melting,  after  the  addition  of  a 

little  tiLrmeric  juice,  in  a  metal  pan  at  a  gentle  heat,  and  then 
boiling  with  the  prepared  drugs  till  all  moisture  is  expelled,  and 
straining  through  a  cloth. 

GHEEU  or  Geel,  a  town  of  Belgium,  about  30  m.  £.  of 
Antwerp  and  in  the  same  province.  Pop.  (1904)  14,087.  It  is 
remarkable  on  accoimt  of  the  colony  of  insane  persons  which 
has  existed  there  for  many  centuries.  The  legend  reads  that  in 
the  year  600  Dymplina,  an  Irish  princess,  was  executed  here  by 
her  father,  and  in  consequence  of  certain  miracles  she  had 
effected  sh«  was  canonized  and  made  the  patron  saint  of  the 
insane.  The  old  Gothic  church  is  dedicated  to  her,  and  in  the 
choir  is  a  shrine,  enclosing  her  relics,  with  fine  panel  paintings 
representing  incidents  in  her  life  by,  probably,  a  contemporary 
of  Memling.  The  colony  of  the  insane  is  established  in  the 
farms  and  houses  roimd  the  little  place  within  a  circumference 
of  30  m.  and  is  said  to  have  existed  since  the  13th  century. 
This  area  is  divided  into  four  sections,  each  having  a  doctor  and 
a  superintendent  attached  to  it.  The  Gheel  system  is  regarded 
as  the  most  humane  method  of  dealing  with  the  insane  who  have 
no  homicidal  tendencies,  as  it  keeps  up  as  long  as  possible  their 
interest  in  life. 

OHBNT  (Flem.  Cent,  Ft.  Gand),  the  capital  of  £ast  Flanders, 
Belpum,  at  the  junction  of  the  Scheldt  and  the  Lys  (Ley). 
Pop.  (1880)  131,431,  (1904)  162,482.  The  city  is  divided  by 
the  rivers  (including  the  small  streams  Lieve  and  Moere)  and  by 
canals,  some  navigable,  into  numerous  islands  connected  by 
over  200  bridges  of  various  sorts.  Within  the  limits  of  the  town, 
which  is  6  m.  in  drcumference,  are  many  gardens,  meadows 
and  promenades;  and,  though  its  characteristic  lanes  are 
gloomy  and  narrow,  there  are  also  broad  new  streets  and  fine 
quays  and  docks.  The  most  conspicuous  building  in  the  dty 
is  the  cathedral  of  St  Bavon  ^  (Sint  Basis),  the  rich  interior  of 
which  contrasts  strongly  with  its  somewhat  heavy  exterior.  Its 
crypt  dates  from  941,  the  choir  from  1274-1300,  tbe  Late  Gothic 
choir  chapeb  from  the  15th  century,  and  tlw  nave  and  transept 
from  I533-X554*  Among  the  treasures  of  the  church  is  the 
famous  "  Wor^p  of  the  Lamb "  by  Hubert  and  Jan  van 
Eyck.  Of  the  original  12  panels,  taken  to  France  during  the 
Revolutionary  Wars,  only  4  are  now  here,  6  being  in  the  Berlin 
museum  and  two  in  that  of  Brussels.  Among  the  other  55 
churches  may  be  mentioned  that  of  St  Nicholas,  an  Early  Gothic  • 
building,  the  oldest  church  in  date  of  foundation  in  Ghent,  and 
that  of  St  Michael,  completed  in  14S0,  with  an  unfinished  tower. 
In  the  centre  of  the  dty  stands  the  unfinished  Belfry  {Befroi), 
a  square  tower  some  300  ft,  high,  built  1183-1339.  It  has  a 
cast-iron  steeple  (restored  in  1854),  on  the  top  of  wHch  is  a  gold 
dragon  which,  according  to  tradition,  was  brought  from  Con- 
stantinople either  by  the  Varangians  or  by  the  emperor  Baldwin 
after  the  Latin  conquest.  Close  to  it  is  the  former  Cloth-hall, 
a  Gothic  building  of  1325.  The  h6tel-de-ville  consists  of  two 
distinct  parts.  The  northern  facade,  a  magnificent  example  of 
Flamboyant  Gothic,  was  erected  between  1518  and  1533, 
restored  in  1829  and  again  some  fifty  years  later.  The  eastern 
facade  overlooking  the  market-place  was  built  in  1595-1628, 
in  the  Renaissance  style,  with  three  tiers  of  columns.  It  contains 
a  valuable  collection  of  archives,  from  the  13th  century  onwards. 
On  the  left  bank  of  the  Lys  is  the  Oudeburg  (s'Gravenstein, 
Ch&teau  des  Contes),  the  former  castle  of  the  first  counts  of 
Flanders,  dating  from  11 80  and  now  restored.  The  ch&teau  of 
the  later  counts,  in  which  the  emperor  Charles  V.  was  born, 
is  commemorated  only  in  the  name  of  a  street,  the  Cours  des 
Princes. 

To  the  north  of  the  Oudeburg,  on  the  other  side  of  the  Lys,  is 
the  March6  du  Vendredi,  the  prindpal  square  of  the  dty.  This 
was  the  centre  of  the  life  of  the  medieval  dty,  the  scene  of  all 
great  public  functions,  such  as  the  homage  of  the  burghers  to 

'  Bavo,  or  Allowin  (c.  589-c.  653),  patron  saint  of  Ghent,  was 
a  nobleman  converted  by  St  Amandus,  the  apostle  of  Flanders. 
He  lived  first  as  an  anchorite  in  the  forest  of  Mendonk,  and  after- 
wards in  the  monastery  founded  with  his  assistance  by  Amandus  at 
Ghent. 
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the  counts,  and  of  the  auto-darf£s  under  the  Spanish  regime. 
In  it  stands  a  bronze  statue  of  Jacob  van  Artevelde,  by  Devigne- 
Quyo,  erected  in  1S63.  At  a  corner  of  the  square  is  a  remarkable 
cannon,  known  as  DuUe  Griete  (Mad  Meg),  19  ft.  long  and  11  ft. 
in  circumference.  It  is  ornamented  with  the  arms  of  Philip 
the  Good,  duke  of  Burgundy,  and  must  have  been  cast  between 
1419  and  1467.  On  the  Scheldt,  near  the  Place  Laurent,  is  the 
Geerard-duivelsteen  (chateau  of  Gerard  the  Devil),  a  13th-century 
tower  formerly  belonging  to  one  of  the  patrician  families,  now 
restored  and  used  as  the  office  of  the  provincial  records.  Of 
modem  buildings  may  be  mentioned  the  University  (1826), 
the  Palais  de  Justice  (1844),  and  the  new  theatre  (1848),  all 
designed  by  Roelandt,  and  the  Institut  des  Sdences  (1890)  by 
A.  Pauli.  In  the  park  on  the  site  of  the  dtadel  erected  by 
Charles  V.  are  some  ruins  of  the  andent  abbey  of  St  Bavon  and 
of  a  12th-century  octagonal  chapel  dedicated  to  St  Macharius. 
In  the  park  is  also  situated  the  Museum  of  Hne  Arts,  completed 
in  1902. 

One  of  the  most  interesting  institutions  of  Ghent  is  the  great 
B€guinage  (Begynhof)  which,  originally  established  in  1234 
by  the  Bruges  gate,  was  transferred  in  1874  to  the  suburb  of 
St  Amandsberg.  It  constitutes  a  little  town  of  itself,  surrounded 
by  walls  and  a  moat,  and  contains  numerous  smaU  houses,  18 
convents  and  a  diurch.  It  is  occupied  by  some  700  Beguines, 
women  devoted  to  good  works  (see  Beguines).  Near  the  station 
is  a  second  B§guinage  with  400  inmates.  In  addition  to  these 
there  were  in  Ghent  in  1901  fifty  religious  houses  of  various  orders. 

As  a  manufacturing  centre  Ghent,  though  not  so  conspicuous 
as  it  was  in  the  middle  ages,  is  of  considerable  importance. 
The  main  industries  are  cotton-spiiming,  fiax-spinning,  cotton- 
piinting,  tanning  and  sugar  refining;  in  addition  to  which 
there  are  iron  and  copper  foundries,  machine-building  works, 
breweries  and  factories  of  soap,  paper,  tobacco,  &c  As  a  trading 
centre  the  city  is  even  more  important.  It  has  direct  communica- 
tion with  the  sea  by  a  ship-canal,  greatly  enlarged  and  deepened 
since  1895,  which  connects  the  Grand  Basin,  stretching  along  the 
north  side  <^  the  dty,  with  a  ^padoua  harbour  excavated  at 
Temeuzen  on  the  Sdieldt,  21^  m.  to  the  north,  thus  making 
Ghent  practically  a  sea-port;  while  a  second  canal,  from  the 
Lys,  connects  the  dty  via  Bruges  with  Ostende. 

Among  the  educational  establishments  is  the  State  University, 
fo\mded  by  King  William  I.  of  the  Netherlands  in  1816.  With 
it  are  connected  a  school  of  engineering,  a  school  of  arts  and 
industries  and  the  famous  library  (about  300,000  printed 
volumes  and  2000  MSS.)  formerly  belonging  to  the  dty.  In 
addition  there  are  training  schools  for  teachers,  an  episcopal 
seminary,  a  conservatoire  and  an  art  academy  with  a  fine 
collection  of  pictures  mainly  taken  from  the  religious  houses  of  the 
dty  on  their  suppression  in  1795.  The  oldest  Belgian  newspaper, 
the  Gaxet  van  GetU,  was  founded  here  in  1667. 

History. — The  history  of  the  dty  is  dosely  assodated  with  , 
that  of  the  countsbip  of  Flanders  {q.v.),  of  which  it  was  the  seat. 
It  is  mentioned  so  early  as  the  7th  century  and  in  868  Baldwin 
of  the  Iron  Arm,  first  count  of  Flanders,  who  had  been  entrusted 
by  Charles  the  Bald  with  the  defence  of  the  northern  marches, 
built  a  castle  here  against  the  Normans  raiding  up  the  Scheldt. 
This  was  captured  in  949  by  the  emperor  Otto  I.  and  was  occupied 
by  an  imperial  burgrave  for  some  fifty  years,  after  which  it  was 
retaken  by  the  counts  of  Flanders.  Under  their  protection, 
and  favoured  by  its  site,  the  dty  rapidly  grew  kt  wealth  and 
population,  the  zenith  of  its  power  and  prosperity  being  reached 
between  the  13th  and  15th  centuries,  when  it  was  the  emporium 
of  the  trade  of  Germany  and  the  Low  Countries,  the  centre  of  a 
great  doth  industry,  and  could  put  some  20,000  armed  dtizens 
into  the  fidd.  The  wealth  of  the  burghers  during  this  period 
was  equalled  by  their  turbulent  spurit  of  independence;  feuds 
were  frequent, — against  the  rival  dty  of  Bruges,  against  the 
counts,  or,  within  the  dty  itsdf,  between  the  plebeian  crafts  and 
the  patrician  governing  class.  Of  these  risings  the  most  notable 
was  that,  in  the  earlier  half  of  the  14th  century,  against  Louis 
de  Cr^y,  count  of  Flanders,  under  the  leadership  of  Jacob  van 
Artevdde  (-^.v.). 
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The  eariiest  charter  to  the  citizens  of  Ghent  was  that  granted 
by  Count  Philip  of  FlandetB  between  1 169  and  i  igi.  It  did  little 
more  than  arrange  for  the  adounistration  of  justice  by  nominated 
jurats  (scabint)  under  the  count's  baiUi.  Far  more  compre- 
hensive was  the  second  charter,  granted  by  Philip's  widow 
Mathilda,  after  his  death  on  crusade  in  1191,  as  the  price  paid  for 
the  faithfulness  of  the  city  to  her  cause.  The  magistrates  of  the 
cdty  were  still  nominated  scabini  (fixed  at  thirteen),  but  their 
duties  and  rights  were  strictly  defined  and  the  liberties  of  the 
citizens  safe-guarded;  the  city,  moreover,  received  the  right  to 
fortify  itself  and  even  individuals  within  it  to  fortify  their  houses. 
This  charter  was  confirmed  and  extended  by  Count  Baldwin  Vm. 
when  he  took  over  the  dty  from  Mathilda,  an  important  new 
provision  being  that  general  rules  for  the  government  of  the  dty 
were  only  to  be  made  by  arrangement  between  the  coimt  or  his 
officials  and  the  common  council  of  the  dtizens.  The  burghers 
thus  attained  to  a  very  considerable  measure  of  self-government. 
A  charter  of  1212  of  Count  Ferdinand  (of  Portugal)  and  his  wife 
Johanna  introduced  a  modified  system  of  election  for  the  scabini; 
a  further  charter  (1228)  fixed  the  executive  at  39  members, 
induding  scabini  and  members  of  the  commime,  and  ordained 
that  the  baiUi  of  the  count  and  his  servientes,  like  the  podestAs 
of  Italian  dties,  were  not  to  be  natives  of  Ghent. 

Thus  far  the  constitution  of  the  dty  had  been  wholly  aristo- 
cratic; in  the  X3th  century  the  patridans  seem  to  have  been 
united  into  a  gild  (Commans-gulde)  from  whose  members  the 
magistrates  were  chosen.  By  the  14th  century,  however,  the 
democratic  craft  gilds,  notably  that  of  the  weavers,  had  asserted 
themselves;  the  citizens  were  divided  for  civic  and  military 
purposes  into  three  classes;  the  rich  (».«.  those  living  on  capital), 
the  weavers  and  the  members  of  the  52  other  gilds.  In  the 
civic  executive,  as  it  existed  to  the  time  of  Charles  V.,  the  deans 
of  the  two  lower  dasses  sat  with  the  scabini  and  councillors. 

The  constitution  and  liberties  of  the  city,  which  survived  its 
incorporation  in  Burgundy,  were  lost  for  a  time  as  a  result  of  the 
unsuccessful  rising  against  Duke  Philip  the  Good  (1450).  The 
dtizens,  however,  retained  thdr  turbulent  spirit.  After  the 
death  erf  Mary  of  Bxurgundy,  who  had  resided  in  the  dty,  they 
forced  her  husband,  the  archduke  Maximilian,  to  condude  the 
treaty  of  Arras  (1482),  They  were  less  fortunate  in  thdr  opposi- 
tion to  Maximilian's  son,  the  emperor  Charles  V.  In  1539  they 
refused,  on  the  plea  of  their  privileges,  to  contribute  to  a  general 
tax  laid  on  Flanders,  and  when  Charles's  sister  Mary ,  the  governess 
of  the  Netherlands,  seized  some  merchants  as  bail  for  the  pay- 
ment, they  retaliated  by  driving  out  the  nobles  and  the  adherents 
of  Charles's  government.  The  appearance  of  Charles  himself, 
however,  with  an  overwhelming  force  qudled  the  disturbance; 
the  rin^eaders  were  executed,  and  all  the  property  and  privileges 
of  the  dty  were  confiscated.  In  addition,  a  fine  of  1 50,000  golden 
gulden  was  levied  on  the  dty,  and  used  to  build  tibe  "  Spanish 
Citadel "  on  the  site  of  what  is  now  the  public  park. 

In  the  long  struj^le  of  the  Netherlands  against  Spain,  Ghent 
took  a  conspicuous  part,  and  it  was  here  that,  on  the  8th  of 
November  1576,  was  signed  the  instrument,  known  as  the 
Padfication  of  Ghent,  which  established  the  league  against 
Spanish  tyranny.  In  1 584,  however,  the  dty  had  to  surrender 
on  onerotis  terms  to  the  prince  of  Parma. 

Hie  horrors  of  war  and  of  religious  persecution,  and  the  conse- 
quent emigration  or  expulsion  of  its  inhabitants,  had  wrecked  the 
prosperity  of  Ghent,  the  recovery  of  which  was  made  impossible 
by  the  dosing  of  the  Scheldt.  The  dty  was  captured  by  the 
French  in  1698,  1708  and  1745.  After  1714  it  formed  part  of 
the  Atjstrian  Netherlands,  and  in  1794  became  the  capital  of  the 
French  department  of  the  Schddt.  In  1814  it  was  incorporated 
in  the  kingdom  of  the  United  Netherlands,  and  it  was  here  that 
Louis  XVIII.  of  France  took  refuge  during  the  Hxmdred  Days. 
Here  too  was  signed  (December  24,  1814)  the  treaty  of  peace 
between  Great  Britain  and  the  United  States  of  America.  After 
1815  Ghent  was  for  a  time  the  centre  of  Catholic  opposition  to 
Dutch  rule,  as  it  is  now  that  of  the  Flemish  movement  in  Belgium. 
Duringthe  ipthcenturyitsprosperity  rapidly  increased.  Ini866- 
1867,  however,  a  serious  outbreak  of  cholera  again  threatened 


it  with  ruin;  but  improved  sanitation,  the  provision  of  a  supply 
of  pure  water  and  the  demolition  of  a  mass  of  houses  unfit  for 
habitarion  soon  effected  a  radical  c\ixt. 
See  L.  A.  Warnkonig,  Flandrische  Stoats-  und  Recktseeschichte  bis 
(3  vols.,  Tfibingen,  1835-1842),  and  Gueldorf,  Htst.  de  Gand, 
translated  from  WamkOnig,  with  corrections  and  additions  (Brussels, 
1846);  F.  de  Potter,  Gent  van  den  oudsten  tijd  tot  heden  (6  vols., 
Ghent,  1883-1891);  Van  Duyse,  Gand  monumerUal  et  pitloresque 

i Brussels,  1886);  de  Vlaminck,  Les  Otigines  de  la  viUe  de  Gana 
Brussels,    1891);  Annales  Gandenses,  ed.   G.  Funck-Brentano 
Paris,  1895};  Vuylsteke,  Oorkondenboek  der  stad  Gent  (Ghent, 
1900,  &c.);  Karl  Hegel,  St&dte  und  Gitden  (Leipzig,  1891),  vol.  ii. 

E.  lys,  where  further  authorities  are  cited.   For  a  comprehensive 
ibiiography,  including  monographs  and  published  documents,  see 
U^^^Cheralier,  RSpertoire  des 

OHEnO,  formerly  the  street  or  quarter  of  a  city  in  which  Jews 
were  compelled  to  Uve,  endosed  by  walls  and  gates  which  were 
locked  each  night.  The  term  is  now  used  loosely  of  any  locahty 
in  a  dty  or  coimtry  where  Jews  congregate.  The  derivation  of 
the  word  is  doubtful.  In  documents  of  the  nth  century  the  Jew- 
quarters  in  Venice  and  Salerno  are  styled  "  Judaea  "  or  "  Juda- 
caria."  At  Capua  in  1375  there  was  a  place  called  San  Nicolo 
ad  Judaicam,  and  later  elsewhere  a  quarter  San  Martino  ad 
Judaicam.  Hence  it  has  b^n  suggested  Judaicam  became 
Italian  Giuddca  and  thence  became  coirupted  into  ghetto. 
Another  theory  traces  it  to  "  gietto,"  the  common  fotmdiy  at 
Venice  near  which  was  the  firat  Jews'  quarters  of  that  dty. 
More  probably  the  word  is  an  abbreviation  of  Italian  borghetto 
diminutive  of  borgo  a  "  borough." 

The  earliest  regular  ghettos  were  established  in  Italy  in  the 
nth  centiuy,  though  Prague  is  said  to  have  had  one  in  the 
previous  century.  The  ghetto  at  Rome  was  instituted  by  Paul 
IV.  in  1556.  It  lay  between  the  Via  del  Pianto  and  Ponte  del 
Quattro  Capi,  and  comprised  a  few  narrow  and  filthy  streets. 
It  lay  so  low  that  it  was  yearly  flooded  by  the  Tiber.  The  Jews 
had  to  sue  annually  for  permission  to  live  there,  and  paid  a  yearly 
tax  for  the  privilege.  This  formality  and  tax  survived  till  rSjo. 
During  three  centuries  there  were  constant  changes  in  the  op- 
pressive regulations  imposed  upon  the  Jews  by  the  popes.  In 
1814  Pius  Vn.  allowed  a  few  Jews  to  live  outside  the  ghetto,  and 
in  1847  Pius  IX.  dedded  to  destroy  the  gates  and  walls,  but 
public  opinion  hindered  him  from  carrying  out  his  plans.  In 
1870  the  Jews  petitioned  Pius  IX.  to  abolish  the  ghetto;  but  it 
was  to  Vidor  Emmanuel  that  this  reform  was  finally  due.  The 
walls  remained  until  1885. 

During  the  middle  ages  the  Jews  were  forbidden  to  leave  the 
ghetto  after  simset  when  the  gates  were  locked,  and  they  were 
also  imprisoned  on  Sundays  and  all  Christian  holy  days.  Where 
the  ghetto  was  too  small  for  the  carrying  on  of  their  trades,  a  site 
beyond  its  wall  was  granted  them  as  a  market,  e,g.  the  Jewish 
Tandelmarkt  at  Prague.  Within  their  ^ettos  the  Jews  were 
left  much  to  their  own  devices,  and  the  more  important  ghettos, 
such  as  that  at  Prague,  formed  dties  within  cities,  having  thdr 
own  town  halls  and  civicoffidals,  hospitals,  schools  and  rabbinical 
courts.  Fires  were  common  in  ghettos  and,  owing  to  the 
narrowness  of  the  streets,  generally  very  destructive,  especially 
as  from  fear  of  plunder  the  Jews  themselves  dosed  their  gates 
on  such  occasions  and  refused  assistance.  On  the  14th  of  June 
1 711  a  fire,  the  largest  ever  known  in  Germany,  destroyed 
within  twenty-four  hours  the  ghetto  at  Frankfort-on-Main. 
Other  notable  ghetto  fires  are  that  of  Bari  in  1030  and  Nikols- 
burg  in  1719.  The  Jews  were  frequently  expelled  from  thdr 
ghettos,  the  most  notable  emulsions  being  those  ot  ^^emia 
(1670)  and  Prague  (1744-1745).  This  latter  exile  was  during 
the  war  of  the  Austrian  Succession,  when  Maria  Theresa,  on  the 
ground  that  "  they  were  fallen  into  disgrace,"  ordered  Jews  to 
leave  Bohemia.  The  empress  was,  however,  induced  by  the 
protests  of  the  powers,  espedally  of  England  and  Holland,  to 
revoke  the  decree.  Meantime  the  Jews,  ignorant  of  the  revoca- 
tion, petitioned  to  be  allowed  to  return  in  payment  of  a  yearly- 
tax.  This  tax  the  Bohemian  Jews  paid  until  1846.  The  most 
important  ghettos  were  those  at  Venice,  Frankfort,  Prague  and 
Trieste.  By  the  middle  of  the  Z9th  century  the  ghetto  system 
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was  moribund,  and  with  the  disappearance  of  the  ghetto  at  Rome 

in  1870  it  became  obsolete. 

See  D.  Philipson,  Old  European  Jewries  (Philadelphia,  1894); 
Israel  Abrahams,  Jewish  Life  in  the  Middle  Ages  (1896);  S.  Kahn, 
article  "  Ghetto  "  in  Jewish  Encyclopedia,  v.  653. 

OHIBERTI,  LORENZO  (137S-Z455),  Italian  sculptor,  was  bom 
at  Florence  in  1378.  He  learned  the  trade  of  a  goldsmith  und«r 
his  father  Ugocdone,  commonly  called  Cione,  and  his  st^father 
Bartoluccio;  but  the  goldsmith's  art  at  that  time  included  all 
varieties  of  plastic  arts,  and  required  from  those  who  devoted 
themselves  to  its  higher  branches  a  general  and  profoimd  know- 
ledge of  design  and  colouring.  In  the  early  stage  of  his  arristic 
career  Ghiberti  was  best  known  as  a  painter  in  fresco,  and  when 
Florence  was  vi»ted  by  the  plague  he  repaired  to  Rimini,  where 
he  executed  a  highly  prized  fresco  in  the  palace  of  the  sovereign 
Pandolfo  Malatesta.  He  was  recalled  from  Rimini  to  his  native 
city  by  the  urgent,  entreaties  of  his  stepfather  Bartoluccio,  who 
informed  him  that  a  competition  was  to  be  opened  for  designs 
of  a  second  bronze  gate  in  the  baptistery,  and  that  he  would  do 
wisely  to  return  to  Florence  and  take  part  in  this  great  artistic 
contest.  The  subject  for  the  artists  was  the  sacrifice  of  Isaac; 
and  the  competitors  were  required  to  observe  in  their  work  a 
certain  conformity  to  the  first  bronze  gate  of  the  baptistery, 
executed  by  Andrea  Pisano  about  100  years  previously.  Of 
the  six  designs  presented  by  different  Italian  artists,  those  of 
Donatello,  Brunelleschi  and  Ghiberti  were  pronounced  the  best, 
and  of  the  three  Brunelleschi's  and  Ghiberti's  superior  to  the 
third,  and  of  such  equal  merit  that  the  thirty-four  judges  with 
whom  the  decision  was  left  entrusted  the  execution  of  the  work 
to  the  joint  labour  of  the  two  friends.  Brunelleschi,  however, 
withdrew  from  the  contest.  The  first  of  his  two  bronze  gates  for 
the  baptistery  occi4>ied  Ghiberti  twenty  years. 

Ghiberti  brought  to  his  task  a  deep  religious  feeling  and  the 
striving  after  a  high  poetical  ideal  which  are  not  to  be  found  in 
the  works  of  Donatello,  though  in  power  of  characterization  the 
second  sculptor  often  stands  above  the  first.  Like  Donatello, 
he  seized  every  opportunity  of  studying  the  remains  of  ancient 
art;  but  he  sought  and  found  purer  models  for  imitation 
than  Donatello,  through  his  excavations  and  studies  in 
Rome,  had  been  able  to  secure.  The  council  of  Florence, 
which  met  during  the  most  active  period  of  Ghiberti's  artistic 
career,  not  only  secured  him  the  patronage  of  the  pontifi,  who 
took  part  in  the  council,  but  enabled  him,  through  the  important 
connexions  which  he  then  formed  with  the  Greek  prelates  and 
magnates  assembled  in  Florence,  to  obtain  from  many  quarters 
of  the  Byzantine  empire  the  precious  memorials  of  old  Greek  art, 
which  he  studied  with  untiring  zeal.  The  unbounded  admira- 
tion called  forth  by  Ghiberti's  first  bronze  gate  led  to  his  receiv- 
ing from  the  chiefs  of  the  Florentine  gilds  the  order  for  the 
second,  of  which  the  subjects  were  likewise  taken  from  the  Old 
Testament.  The  Florentines  gazed  with  especial  pride  on  these 
magnificent  creations,  which  must  still  have  shone  with  all  the 
brightness  of  their  miginal  gilding  when,  a  century  later,  Michel- 
angdo  pronounced  them  worthy  to  be  the  gates  of  paradise. 
Next  to  the  gates  of  the  baptistery  Ghiberti's  chief  works  still  in 
existence  are  his  three  statues  of  St  John  the  Baptist,  St  Matthew 
and  St  Stephen,  executed  for  the  chiirch  of  Or  San  Michele. 
In  the  bas-relief  of  the  coffin  of  St  Zenobius,  in  the  Florence 
cathedral,  Ghiberti  put  forth  much  of  his  peculiar  talent,  and 
though  he  did  not,  as  is  commonly  stated,  execute  entirely 
the  painted  glass  windows  in  that  edifice,  he  furnished  several 
of  the  designs,  and  did  the  same  service  for  a  painted  glass 
window  in  the  church  of  Or  San  Michele.  He  died  at  the  age 
of  77. 

We  are  better  acquainted  with  Ghiberti's  theories  of  art  than 
with  those  of  most  of  his  contemporaries,  for  he  left  behind  him 
a  a>mmentary,  in  which,  besides  his  notices  of  art,  he  gives  much 
insight  into  his  own  personal  character  and  views.  Every  page 
attests  the  religious  s^nrit  in  which  he  lived  and  worked.  Not 
only  does  he  aim  at  foithfully  reflecting  Christian  truths  in  his 
creations,  he  regards  the  old  Greek  statues  with  a  kindred  feeling, 
as  setting  forth  the  highest  intellectual  and  moral  attributes  of 


human  nature.  He  appears  to  have  cared  as  little  as  Donatello 

for  money. 

Benvenuto  Cellini's  criticism  on  Ghiberti  that  in  his  creations 
of  plastic  art  he  was  more  successful  in  small  than  in  large  figures, 
and  that  he  always  exhibited  in  his  works  the  peculiar  excellences 
of  the  goldsmith's  quite  as  much  as  those  <rf  the  sculptor's  art, 
is  after  all  no  valid  censure,  for  it  merely  afiirms  that  Ghiberti 
faithfully  complied  with  the  peculiar  conditions  of  the  task  im- 
posed upon  him.  More  frequent  have  been  the  discussions  as 
to  the  part  played  by  perspective  in  his  representations  of 
natural  scenery.  These  acquired  a  fresh  importance  since  the 
discovery  of  the  data,  from  which  it  appeared  that  Paolo  Uccelio, 
who  had  commonly  been  regarded  as  the  first  great  master  of 
perspective,  worked  for  several  years  in  the  studio  or  workshop 
of  Ghiberti,  so  that  it  became  difficult  to  determine  to  what 
extent  Uccello's  successful  innovations  in  perspective  were  due  to 
Ghiberti's  teaching. 

Cicognara's  critiasm  on  Ghiberti,  in  his  History  of  Sculpture,  has 
BUiipUed  the  chief  materials  for  the  illustrative  text  of  Lasinio's 
series  of  engravings  of  the  three  bronze  gates  of  the  baptistery. 
They  consist  of  42  plates  in  folio,  and  were  published  at  Floren<%  by 
Bardi  in  1821.  Still  more  vivid  representations  are  the  repro- 
ductions on  a  very  laive  scale  b^  the  photographic  establishment  of 
Alinari.  Both  C.  C.  Perkins,  in  his  Hi^ry  of  Tuscan  Scidpture 
(1864),  and  A.  F.  Rio,  in  his  Art  chritim  (1861-1867),  have  treated 
Ghiberti's  works  with  much  fulness,  and  in  a  spirit  of  sound  apprecia- 
tion. See  also  the  chapter  expressly  devoted  to  the  history  of  the 
compettUonforthe  baptistery  gates  in  Hans  Semper.PtmateUo  (1887); 
the  articles  by  Adolf  Rosembei^  in  Dohme's  Kitiut  und  KQuMiUr 
des  Mitttlalters  (Leipzig,  1877) ;  Leader  Scott,  Ghiberti  and  Donatdh 
(1882).  In  the^  Sammlung  ausgewdhlter  Biographien  Vasari,  ed. 
Carl  Frey,  vol.  iii.  (1886),  is  given  Ghiberti's  commentary  on  art. 

GHICA,  Ghika  or  Ghyka,  a  family  which  played  a  great 
part  in  the  mo^m  development  of  Rumania,  many  of  its 
members  bdng  princes  of  Moldavia  and  WalacUa.  According 
to  Rumanian  historians  the  Ghicas  were  of  very  humble  origin, 
and  came  from  Kiupru  in  Albania. 

1.  George  or  Gheorghe  (c.  1600-1664),  the  founder  of  the 
family,  is  said  to  have  been  a  playmate  of  another  Albanian 
known  in  history  as  KiipruU  Aga,  the  famous  vizier,  who  re- 
cognized George  while  he  was  selling  melons  in  the  streets  of 
Constantinople,  and  helped  him  on  to  high  positions.  George 
became  prince  of  Moldavia  in  1658  and  prince  of  W^achia  in 
i<i59~i66o.  He  moved  the  capital  from  Tlrgovishtea  to 
Bucharest.  From  him  are  derived  the  numeroiu  branches  (tf 
the  family  which  became  so  conspicuous  vo-  the  history  of 
Moldavia  and  Walachia. 

2.  The  Walachian  branch  starts  afresh  from  the  great  ban 
Demetrius  or  Dumitru  Ghica  (1718-1803),  who  was  twice 
married  and  had  fourteen  children  (see  Rumania:  History). 
One  of  these,  Gregory  (Grigorie),  prince  of  Walachia  1S22-1828, 
starts  a  new  era  of  civilization,  by  breaking  with  the  traditions 
of  the  Phanariot  (Greek)  period  and  assisting  in  the  development 
of  a  truly  national  Rumanian  literature.  His  brother,  Prince 
Alexander  Ghica,  appointed  jointly  by  Turkey  and  Russia 
(1834-1842)  as  hospodar  of  Walachia,  died  in  1862.  Under  him 
the  so-called  rhglement  organique  had  be^  promulgated;  an 
attempt  was  made  to  codify  the  laws  in  conformity  with  the 
institutions  of  the  country  and  to  secure  better  administration 
of  justice.  Prince  Demetrius  Ghica,  who  died  as  presidrait  of 
the  Rumanian  senate  in  1897,  was  the  son  of  the  Walachian 
prince  Gregory. 

3.  Another  Gregory  Ghica,princeofMoldaviafrom  1775101777, 
paid  with  his  life  for  the  opposition  he  offered  when  the  Turks 
ceded  the  province  of  Bukovina  to  Austria. 

4.  Michael  (Michail)  (1794-1850)  was  the  father  of  Elena 
(1827-1888),  a  well-known  novelist,  who  wrote  under  the  name 
of  Dora  d'Istria.  Brought  up,  as  was  customary  at  the  time, 
under  Greek  influences,  she  showed  premature  intelligence  and 
literary  power.  She  continued  her  education  in  Germany  and 
married  a  Riis^an  prince,  Koltsov  Mazalskiy,  in  1849,  but  the 
marriage  was  an  tmhappy  one,  and  in  1855  she  left  St  Petersburg 
for  Florence,  where  she  died  in  1888.  In  that  city  she  developed 
her  literary  talent  and  published  a  number  of  works  characterized 
by  lightness  of  touch  and  brilliance  of  description,  such  as 
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PUerinage  an  iombeau  de  Dante,  La  Vie  monasHque  dans  les 
tg^es  orientaUs  (1844),  La  Suisse  aUemande,  &c.  One  of  her 
last  works  was  devoted  to  the  history  of  her  own  family,  Gli 
Albanesi  in  Roumenia:  Storia  dei  Prindpi  Ghika  nei  secoli 
XV7/-XiX  (Florence,  1873).  Her  sister  was  Sophia,  Countess 
O'Rourke. 

5.  Scarlat  Ghica  (1750-1802)  was  twice  prince  of  Walachia. 
His  graads<m  John  (loan)  Ghica  (1817-1897),  a  lifelong  friend 
of  Turkey,  was  educated  in  Bucharest  and  in  the  West,  and 
studied  engineering  and  mathematics  in  Paris  from  1837  to  1840; 
retuming  to  Moldavia  he  was  involved  in  the  conspiracy  of 
1841,  which  was  intended  to  bring  about  the  union  Walachia 
and  Moldavia  under  one  native  prince  (Michad  Sturdza).  The 
conspiracy  failed  and  John  Ghica  became  a  lecturer  on  mathe- 
matics at  the  university  which  was  founded  by  Prince  Sturdza 
in  Jassy.  In  1848  he  joined  the  party  of  revolution  and  in  the 
name  of  a  provisional  government  then  established  in  Bucharest 
went  to  Constantinople  to  approach  the  Turkish  government. 
Whilst  there  he  was  appointed  Bey  of  Samos  (1853-1859), 
where  he  extirpated  piracy,  rampant  in  that  island.  In  1859 
after  the  union  of  Moldavia  and  Walachia  had  been  effected 
Prince  Cuza  induced  John  Ghica  to  return.  He  was  the  first 
prime  minister  under  Prince  (afterwards  King)  Charles  of  Hohen- 
zollem.  His  restless  nature  made  him  join  the  anti-dynastic 
movement  of  1870-1871.  In  i88x  he  was  appointed  Rumanian 
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ipinifftw  in  Ixmdon  and  retained  this  office  until  18S9.  He  died 
on  the  7th  of  May  1897  in  Gherghani.  Berades  his  political 
distinction  John  Ghica  earned  a  literary  reputation  by  his 
"  Letters  to  Alexandri  "  (2nd  edition,  1887),  his  lifelong  friend, 
written  from  London  and  describing  the  ancient  state  of 
Rumanian  society,  fast  fading  away.  He  was  also  the  author  of 
Amintiri  din  pHbegie,  "  Recollections  of  Exile  in  1848  "  (Buchar- 
est, 1890}  and  of  Convorbiri  Economice,  discussions  on  economic 
questions  (Bucharest,  1866-1873).  He  was  the  first  to  advocate 
^e  establishmrait  of  national  industry  and  commerce,  and  also,  to 
a  certain  extent,  prindples  of  "  ^elusive  dealing."     (M.  G.) 

GHII2AI,  a  large  and  widespread  Afghan  tribe,  who  extend 
from  K^t-i-Ghikai  on  the  S.  to  the  Kabul  river  on  the 
N.,  and  from  the  Gul  Kofa  range  on  the  W.  to  the  Indian  border 
on  the  £.,  in  many  places  overflowii^  these  boundaries.  The 
popular  theory  of  the  origin  of  the  Ghilzais  traces  them  to  the 
Turkish  tribe  of  Kilji,  once  occupying  districts  bordering  the 
upper  course  of  the  Syr  Darya  (Jaxartes),  and  afBrms  that 
they  were  brought  into  Afghanistan  by  the  Turk  Sabuktagin 
in  the  loth  century.  However  that  may  be,  the  Ghilzai  clans 
now  rank  collectively  as  second  to  none  in  strength  of  military 
and  commercial  enterprise.  They  are  a  fine,  manly  race  of 
people,  and  it  is  from  some  of  their  most  influential  clans 
(Sulimui  Khel,  Nasir  Khel,  Khaiotis,  &c.)  that  the  main  body 
of  povindah  merdiaats  is  derived. 

GHIRLANDAJO.  DOHENICO  (1449-1494),  Florentine  painter. 
His  full  name  is  given  as  Domenico  di  Tommaso  Curradi  di 
DoSo  Bigordi;  it  appears  therefore  that  his  father's  surname 
was  Curradi,  and  his  grandfather's  Bigordi.  The  painter  is 
generally  termed  Domenico  Bigordi,  but  some  authors  give  him, 
and  apparently  with  reason,  the  paternal  surname  Curradi. 
Ghirlandajo  (garland-maker)  was  only  a  nickname,  coming  to 
Domenico  from  the  employment  of  his  father  (or  else  of  his 
earliest  instructor) ,  who  was  renowned  for  fashioning  the  metallic 
garlands  worn  by  Florentine  damsels;  he  was  not,  however, 
as  some  have  saM,  the  inventor  (A  them.  Tommaso  was  by 
vocation  a  jeweller  on  the  Fonte  Vecchio,  or  perluq>s  a  broker. 
Domenico,  the  eldest  of  eight  children,  was  at  first  apprenticed 
to  a  jewdler  or  goldsmith,  probably  enough  his  own  father; 
in  his  shop  he  was  continually  making  portraits  of  the  passers-by, 
and  it  was  thought  expedient  to  place  him  with  Alessio  B^do- 
vinetti  to  study  painting  and  mosaic.  His  youthful  years  were, 
however,  entirely  undistinguished,  and  at  the  age  of  thirty-one 
he  had  not  a  fixed  abode  of  his  own.  This  is  remarkable,  as 
immediately  afterwards,  from  1480  onwards  to  his  death  at  a 
comparatively  early  age  in  1494,  he  became  the  most  proficient 
painter  of  his  time,  incessantly  employed,  and  condensing  into 


that  brief  period  of  fourteen  years  fiilly  as  large  an  amount  of 
excellent  work  as  any  other  artist  that  could  be  named;  indeed, 
we  should  properly  say  eleven  years,  for  nothing  of  his  is  known 
of  a  later  date  than  1491. 

In  1480  Ghirlandajo  painted  a  "  St  Jerome  "  and  other  frescoes 
in  the  church  of  Ognissanti,  Florence,  and  a  life-sized  "  Last 
Supper  "  in  its  refectory,  noticeable  for  individual  action  and 
expression.  From  1481  to  1485  he  was  employed  upon  frescoes  in 
the  Sala  dell'  Orologio  in  the  Palazzo  Vecchio;  he  painted  the 
apotheosis  of  St  Zenobius,  a  work  beyond  the  size  of  life,  with 
much  architectural  framework,  figures  of  Roman  heroes  and 
other  detail,  striking  in  perspective  and  structural  propriety. 
While  still  occupiol  here,  he  was  summoned  to  Rome  by  Pope 
Sixtus  IV.  to  paint  in  the  Sixtine  chapel;  he  went  thither  in 
1483.  In  the  Sixtine  he  executed,  probably  before  1484,  a 
fresco  which  has  few  rivals  in  that  series,  "  Christ  calling  Peter 
and  Andrew  to  their  Apostleship," — a  work  which,  though 
somewhat  deficient  in  coloiu',  has  greatness  of  method  and  much 
excellence  of  finish.  The  landscape  background,  in  especial, 
is  very  superior  to  anything  to  be  found  in  the  works,  which  had 
no  doubt  been  zealously  studied  by  Ghirlandajo,  of  Masaccio 
and  others  in  the  Brancacci  chapel.  He  also  did  some  other 
works  in  Rome,  now  perished.  Before  1485  he  had  likewise 
produced  his  frescoes  in  the  chapel  of  S.  Fina,  in  the  Tuscan 
town  of  S.  Gimignano,  remarkable  for  grandeur  and  grace, — 
two  pictures  of  Fina,  dying  and  dead,  with  some  accessory  work. 
Seb^tian  Mainardi  assisted  him  in  these  productions  in  Rome 
and  in  S.  Gimignano;  and  Ghirlandajo  was  so  well  pleased  with 
his  co-operation  that  he  gave  him  his  sister  in  marriage. 

He  now  returned  to  Florence,  and  imdertook  in  the  church 
of  the  Trinita,  and  afterwards  in  S.  Maria  Novella,  the  works 
which  have  set  the  seal  on  his  celebrity.  The  frescoes  in  the 
Sassetti  chapel  of  S.  Trinita  are  six  subjects  from  the  life  of  St 
Francis,  along  with  some  classical  accessories,  dated  1485. 
Three  of  the  principal  incidents  are  "  St  Francis  obtaining  from 
Pope  Honorlus  the  i4>proval  of  the  Rules  of  his  Order  ";  his 
"  Death  and  Obsequies,"  and  the  Resuscitation,  by  the  inter- 
position of  the  beatified  saint,  of  a  diild  of  the  Spini  family, 
who  had  been  killed  by  falling  out  of  a  window.  In  the  first  work 
is  a  portrait  of  Lorenzo  de'  Medici;  and  in  the  third  the  painter's 
own  likeness,  which  he  introduced  also  into  one  of  the  pictures 
in  S.  Maria  Novella,  and  in  the  "  Adoration  of  the  Magi  "  in  the 
hospital  of  the  Innocenti.  The  altar-piece  of  the  Sassetti  chapel, 
the  *'  Adoration  of  the  Shepherds,"  is  now  in  the  Florentine 
Academy.  Immediately  after  disposing  of  this  commission, 
Ghirlandajo  was  asked  to  renew  the  frescoes  in  the  choir  of  S. 
Maria  Novella.  This  choir  formed  the  chapel  of  the  Ricci  family, 
but  the  Tomabuoni  and  Tomaquind  families,  then  much  more 
opulent  than  the  Ricci,  undertook  the  cost  of  the  restoration, 
under  conditions,  as  to  preserving  the  arms  of  the  Ricd,  which 
gave  rise  in  the  end  to  some  amiising  inddents  <A  litigation.  The 
frescoes,  in  theexecution  of  which  Domenico  had  many  assistants, 
are  in  four  courses  along  the  three  walls, — the  leading  subjects 
being  the  lives  of  the  Madonna  and  of  the  Baptist.  Besides  their 
general  richness  and  dignity  of  art,  these  works  are  particularly 
interesting  as  containing  many  historical  portraits — a  method 
of  treatment  in  which  Ghirlandajo  was  pre-eminently  skilled. 

There  are  no  less  than  twenty-one  portraits  of  the  Tornabuoni 
and  Tomaquinci  families;  in  the  subject  of  the  "  Angel  appearing 
to  Zacharias,"  those  of  Politian,  MarsiUo  Fidno  and  others; 
in  the  "  Salutation  of  Anna  and  Elizabeth,"  the  beautiful 
Ginevra  de'  Bend;  in  the  "  Expulsion  of  Joachim  &om  the 
Temple,"  Mdnardi  and  Baldovhietti  (or  the  latto:  figure  may 
perhaps  be  Ghiriandajo's  father).  The  Ricd  chapel  was  reopened 
and  completed  in  1490;  the  altar-piece,  now  removed  from  the 
chapel,  was  probably  executed  with  the  assistance  of  Domenico's 
brothers,  David  and  Benedetto,  painters  of  ordinary  calibre; 
the  painted  window  was  from  Domenico's  own  design.  Other 
distinguished  works  from  his  hand  are  an  altar-piece  in  tempera 
of  the  "  Virgin  adored  by  Sts  Zenobius,  Justus  and  others," 
painted  for  the  church  of  St  Justus,  but  now  hi  the  Uffizi  gallery, 
a  remarkable  masterpiece;  "  Christ  m  ^ry  with  Romuald  and 
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Other  Saints,"  in  the  Badia  of  Volterra;  the  "  Adoration  of  the 
Magi,"  in  the  church  of  the  Innocenti  (already  mentioned), 
perhaps  his  finest  panel-picture  (1488);  and  the  "  Visitation," 
in  the  Louvre,  bearing  the  latest  ascertained  date  (1491)  of 
his  works.  Ghiriandajo  did  not  often  attempt  the  nude;  one 
of  his  pictures  of  this  character,  "  Vulcan  and  his  Assistants 
forging  Thunderbolts/'  was  painted  for  Lo  Spedaletto,  but  (like 
several  others  specified  by  Vasari)  it  exists  no  longer.  Two 
portruts  by  him  are  in  the  National  Gallery,  London.  The 
mosaics  which  he  produced  date  before  1491;  one,  of  especial 
celebrity,  is  the  "  Annunciation,"  on  a  portal  of  the  cathedral 
of  Florence. 

In  general  artistic  attainment  Ghiriandajo  may  fairly  be 
regarded  as  exceeding  all  his  precursors  or  competitors;  though 
the  names  of  a  few,  particularly  Giotto,  Masacdo,  Lippo  Lippi 
and  Botticelli,  stand  higher  for  originating  power.  His  scheme 
of  composition  is  grand  and  decorous;  his  chiaroscuro  excellent, 
and  especially  liis  perspectives,  which  he  would  design  on  a  very 
elaborate  scale  by  the  eye  alone;  his  colour  is  more  open  to 
criticism,  but  this  remark  applies  much  less  to  the  frescoes  than 
the  tempera-pictures,  which  are  sometimes  too  broadly  and 
crudely  bright.  He  worked  in  these  two  methods  alone — never 
in  oils;  and  his  frescoes  are  what  the  Italians  term  "buon 
fresco,"  without  any  finishing  in  tempera.  A  certain  hardness 
of  outline,  not  unlike  the  character  of  bronze  sculpture,  may 
attest  his  early  training  in  metal  work.  He  first  introduced 
into  Florentine  art  that  mixture  of  the  sacred  and  the  profane 
which  had  already  been  practised  in  Siena.  His  types  in  figures 
of  Christ,  the  Virgin  and  angels  are  not  of  the  highest  order;  and 
a  defect  of  drawing,  which  has  been  often  pointed  out,  is  the 
meagreness  of  his  hands  and  feet.  It  was  one  of  his  maxims  that 
"  painting  is  designing."  Ghiriandajo  was  an  insatiate  worker, 
and  expressed  a  wish  that  he  had  the  entire  circuit  of  the  walls 
of  Florence  to  paint  upon.  He  told  his  shop-asastants  not  to 
refuse  any  commission  that  might  offer,  were  it  even  for  a  lady's 
petticoat-panniers:  if  they  would  not  execute  such  work,  he 
would.  Not  that  he  was  in  any  way  gi  asping  or  sordid  in  money- 
matters,  as  is  proved  by  the  anecdote  of  the  readiness  with  which 
he  gave  up  a  bonus  upon  the  stipulated  price  of  the  Ricd  chapel 
frescoes,  offered  by  the  wealthy  Tomabuoni  in  the  first  instance, 
but  afterwards  begrudged.  Vasari  says  that  Ghiriandajo  was 
the  first  to  abandon  in  great  part  the  use  of  gilding  in  his  pictures, 
representing  by  genuine  painting  any  objects  supposed  to  be 
gilded;  yet  this  does  not  hold  good  without  some  considerable 
exceptioi»— the  high  lights  of  the  landscape,  for  instance,  in 
the  "  Adoration  of  the  Shepherds,"  now  in  the  Florence  Academy, 
being  put  in  in  gold.  Many  drawings  and  sketches  by  this 
painter  are  in  the  Uffizi  gallery,  remarkable  for  vigour  of  outline. 
One  of  the  great  glories  of  Ghiriandajo  is  that  he  gave  some 
early  art-education  to  Michelangelo,  who  cannot,  however,  have 
remained  with  him  long.    F.  Granacci  was  another  of  his  pupils. 

This  renowned  artist  died  of  pestilential  fever  on  the  nth  of 
January  1494,  and  was  buried  in  S.  Maria  Novella.  He  had 
been  twice  married,  and  left  six  children,  three  of  them  being 
sons.  He  had  a  long  and  honourable  line  of  descendants,  which 
came  to  a  close  in  the  17th  century,  vhea  the  last  members  of 
the  race  entered  monasteries.  It  is  probable  that  Domenico  died 
poOT;  he  appears  to  have  been  gentle,  honourable  and  con- 
scientious, as  well  as  energetically  diligent. 

The  bitwraphy  of  Ghiriandajo  Is  carefully  worked  out  in  Crowe 
and  CavalcaseUe's  book.  A  recent  German  work  on  the  subject  is 
that  of  Ernst  Steinmann  (1897).  See  also  Codex  Escurialensis,  ein 
Skizzenbuch  aus  der  Werkstatt  Domenico  Ghirlandaios  (texts  and 
plates),  by  Chr.  HQlaen,  Adolf  Michaelis  and  Hermann  Egger  in  the 
Sonderschriften  des  dsterr.  arckdol.  Instituts  in  Wien  (2  vofe.,  1006), 
and  cf.  T.  Aahby  in  Classical  Quarterly  (April  1909).    (W.  M.  R.) 

GHIRLANDAJO,  RIDOLFO  (1483-1560),  son  of  Domenico 
Ghiriandajo,  Florentine  punter,  was  bom  on  the  14th  of  February 
X483,  and,  being  less  than  eleven  years  old  when  his  father  died, 
was  brought  up  by  his  uncle  David.  To  this  second-rate  artist 
he  owed  less  in  the  way  of  profesuonal  training  than  to  Granacci, 
Piero  di  Cosimo  and  perhaps  Cosimo  Rosselli.  It  has  been  said 
that  Ridolfo  studied  also  under  Fra  Bartolommeo,  but  this  is 
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not  clearly  ascertained.  He  was  certainly  one  of  the  earliest 
students  of  the  famous  cartoons  .of  Leonardo  da  Vind  and 
Michelangelo.  His  works  between  the  dates  1504  and  1508 
show  a  marked  influence  from  Fra  Bartolommeo  and  Raphael, 
with  the  latter  of  whom  he  was  on  terms  of  familiar  friendship; 
hence  he  progressed  in  selection  of  form  and  in  the  modelling 
and  relief  of  his  figures.  Raphael,  on  reaching  Rome  in  1508, 
wished  Rid(^o  to  join  him;  but  the  Florentine  painter  was  of  a 
particularly  home-keeping  humour,  and  he  neglected  the  oppor* 
tunity.  He  soon  rose  to  the  head  of  the  Florentine  oil-painteis 
of  his  time;  and,  like  his  father,  accepted  all  sorts  of  commissions, 
of  whatever  kind.  He  was  prominent  in  the  execution  oS  vast 
scenic  canvases  for  various  public  occarions,  such  as  the  wedding 
of  Giuliano  de'  Medid,  and  the  entry  of  Leo  X.  into  Florence 
in  1515.  In  his  prime  he  was  honest  and  consdentious  as  an 
artist;  but  from  about  1527  he  declined,  having  already  accumu- 
lated a  handsome  property,  more  than  sufficient  for  maintaiiung 
in  affluence  his  large  family  of  fifteen  children,  and  his  works 
became  comparatively  mannered  and  self-repeating.  His  sons 
traded  in  France  and  in  Ferrara;  he  himself  took  a  part  in  com> 
merdal  affairs,  and  began  paying  some  attention  to  mosaic  work, 
but  it  seems  that,  after  completing  one  mosaic,  the  "  Armunda- 
tion  "  over  the  door  of  the  Annunziata,  patience  failed  him  ior 
continuing  such  minute  labours.  In  his  old  age  Ridolfo  was 
greatly  disabled  by  gout.  He  appears  to  have  been  of  a  kindly, 
easy-going  character,  much  regarded  by  his  friends  and  patrons. 

The  following  are  some  of  his  leading  works,  the  great  majority 
of  them  being  oil-pictures: — 

"  Christ  and  the  Maries  on  the  road  to  Calvary,"  now  in  the  Palazzo 
Antlnori,  Florence,  an  early  example,  with  figures  of  half  life-size. 
An  "  Annunciation  "  in  the  Abbey  of  MwitSiveto  near  Florence. 
Leonardesque  in  style.  In  1^04,  the  "  Coronation  of  the  Virgin, 
now  in  the  Louvre.  A  "  Nativity,"  very  carefully  executed,  now  10 
the  Hermitage,  St  Petersburg,  and  ascribed  in  the  catalogue  to 
Granacci.  A  "  Predella,"  in  tne  oratory  of  the  Bigallo,  Florence,  five 
panels,  representing  the  Nativity  and  other  subjects,  charmii^ly 
finished.  In  1514,  on  the  ceiling  of  the  ch^el  of  St  Bernard  in  the 
Palazzo  Pubblico,  Florence,  a  fresco  of  the  "Trinity,"  with  heads  of 
the  twelve  apostles  and  other  accessories,  and  the  Annunciation  " ; 
also  the  "  Assumption  of  the  Virgin,  who  bestows  her  girdle  on  St 
Thomas, in  the  choir  UAt  of  Prato  cathedral.  Towards  the  same 
date,  a  picture  showing  his  highest  skill,  replete  with  expression, 
vigorous  life,  and  firm  accomplished  pictorial  method,  now  in  the 
gallery  of  the  Uffizi,  "  St  Zenobius  resuscitating  a  child  ";  also  the 
translation  of  the  remains  of  the  same  Saint.  The  "  Vtrnn  and 
various  saints,"  at  S.  Pier  Maggiore,  Pistoja.  In  1521,  the  "  Pieti," 
at  S.  Agostino,  Colle  di  Valdelsa,  life-sized.  Towards  1526,  the 
"  Assumption,"  now  in  the  Berlin  Museum,  containing  the  painter's 
own  portrait.  An  excellent  portrait  of  "  Cosimo  de'  Medici  "  (the 
Great)  in  youth.  In  1543,  a  series  of  frescoes  in  the  monastery  of 
the  Angeli.  In  the  National  Gallery,  London,  is  "  The  Procession 
to  Calvary."  A  great  number  of  altar-pieces  were  executed  by 
Ghiriandajo,  with  the  assistance  of  his  favourite  pupil,  currently 
named  Michele  di  Ridolfo.  Another  of  his  pupils  was  Mariano 
da  Pesda.  (W.  M.  R.) 

GHOR,  or  Ghur,  an  andent  kingdom  of  Afghanistan.  The 
name  of  Ghor  was  in  the  middle  ages,  and  indeed  locally  still  is, 
applied  to  the  highlands  east  of  Herat,  extending  eastward 
to  the  upper  Helmtmd  valley,  or  nearly  so.  Ghoi  is  the  southern 
portion  of  that  great  peninsula  of  strong  mountain  country 
which  forms  the  western  part  of  modem  Afghanistan.  The 
northern  portion  of  the  peninsula  was  in  the  middle  ages  com- 
prehended under  the  names  of  Gharjistdn  (on  the  west),  and 
Jmjand  (on  the  east),  whilst  the  basin  of  the  Herat  river,  and  all 
south  of  it,  constituted  Ghor.  The  name  as  now  used  does  not 
include  the  valley  of  the  Herat  river;  on  the  south  the  limit 
seems  to  be  the  declivity  of  the  higher  mountains  dominating 
the  descent  to  the  lower  Helmund,  and  the  road  from  Farah 
to  Kandahar.  It  is  in  Ghor  that  rise  all  those  affluents  of  the 
dosed  basin  of  Seistan,  the  Hari-rud,  the  Farah-rud,  the  Khash- 
rud,  besides  other  considerable  streams  joining  the  Helmund 
above  Girishk. 

Ghor  is  mentioned  in  the  Shahnama  of  Firdousi  (a.d.  xoio), 
and  in  the  Arab  geographers  of  that  time,  though  these  latter 
fail  in  details  almost  as  much  as  we  modems,  thus  indicating  how 
little  accessible  the  country  has  been  through  all  ages.  Ibn 
Haul's  map  of  Khorasan  (c.  976)  shows  Jibdl-al-Gh&r,  "  the 
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hill-country  Ghor,"  as  a,  circle  ring-fenced  with  mountains. 
His  brief  description  speaks  of  it  as  a  land  fruitful  in  crops, 
cattle  and  flocks,  inhabited  by  infidels,  except  a  few  who  passed 
for  Mahommedans,  and  indicates  that,  like  other  pagan  countries 
surrounded  by  Moslem  popxilations,  it  was  regarded  as  a  store 
of  slaves  for  the  faithful.  The  boundary  of  Ghor  in  ascending 
the  valley  of  the  Hari-rud  was  six  and  a  half  easy  marches  from 
Herat,  at  Chist,  two  marches  above  Obeh. 

The  chief  part  of  the  present  population  of  Ghor  are  Taimanis, 
belonging  to  the  class  of  nomad  or  semi-nomad  clans  called 
Aim^,  intermingled  with  Zuris  and  Tajiks. 

The  people  and  princes  of  Ghor  first  become  known  to  us  in 
connexion  with  the  Ghaznevid  dynasty,  and  the  early  medieval 
histories  of  Ghor  and  Ghazni  are  so  intertwined  that  little  need 
be  added  on  that  subject  to  what  will  be  found  under  Ghazni 
(q.v.).  What  we  read  of  Ghor  shows  it  as  a  country  of  lofty 
mountains  and  fruitful  valleys,  and  of  numerous  strongholds 
held  by  a  variety  of  hill-chieftains  ruling  warlike  clans  whose 
habits  were  rife  with  feuds  and  turbulence, — indeed,  in  character 
strongly  resembling  the  tribes  of  modern  Afghanistan,  though 
there  seems  no  good  reason  to  believe  that  they  were  of  Afghan 
race.  It  is  probable  that  they  were  of  old  Persian  blood,  like 
the  older  of  those  tribes  which  still  occupy  the  country.  It  is 
possibly  a  corroboration  of  this  that,  in  the  14th  centtiry,  when 
one  of  the  Ghori  kings,  of  the  Kurt  dynasty  reigning  in  Herat, 
had  taken  to  himself  some  of  the  insignia  of  ind^ndent 
sovereignty,  an  incensed  Mongol  prince  is  said  to  have  reviled 
him  as  "  an  insolent  Tajik."  Sabuktagin  tA  Ghazni,  and  his 
famous  son  Mahmud,  repeatedly  invaded  the  mountain  country 
which  so  nearly  adjoined  their  capital,  subduing  its  chiefs  for 
the  moment,  and  exacting  tribute;  but  when  the  immediate 
pressure  was  withdrawn,  the  yoke  was  thrown  off  and  the  tribute 
withheld.  In  1030  Masa'ud,  the  son  of  Mahmud,  being  then 
governor  of  Khorasan,  made  a  systematic  invasion  of  Ghor  from 
the  side  of  Herat,  laying  siege  to  its  strongholds  one  after  the 
other,  and  subduing  the  country  more  effectually  than  ever 
before.  About  a  century  lata  one  of  the  princely  families  of 
Ghor,  deriving  the  i^pdllation  of  Shansabi,  or  Shansabaniah, 
from  a  certain  ancestor  Shansab,  of  local  fame,  and  of  alleged 
descent  from  Zohak,  acquired  predominance  in  all  the  country, 
and  at  the  time  mentioned  Malik  *Izzuddin  al  Hosain  of  this 
family  came  to  be  recognized  as  lord  of  Ghor.  He  was  known 
afterwards  as  "  the  Father  of  Kings,"  from  the  further  honour  to 
which  several  of  his  seven  sons  rose.  Three  of  these  were — (i) 
Amir  Kutbuddin  Mahommed,  called  the  lord  of  the  Jibal  or 
mountains;  (2)  Sultan  Saifuddin  Suri,  for  a  brief  period  master 
of  Ghazni, — both  of  whom  were  put  to  death  by  Bahram  the 
Ghaznevid;  and  (3)  Sultan  Alauddin  Jahansoz,  who  wreaked 
such  terrible  vengeance  upon  Ghazni.  Alauddin  began  the  con- 
quests which  vfere  afterwards  immensely  extended  both  in  India 
and  in  the  west  by  his  nephews  Ghiyasuddin  Mahommed  b.  Sam 
and  Mahommed  Ghori  (Muizuddin  b.  Sam  or  Shahabuddm  b. 
Sam),  and  for  a  brief  period  during  their  rule  it  was  boasted, 
with  no  great  exaggeration,  that  the  public  prayer  was  read  in 
the  name  of  the  Ghori  from  the  extremity  of  India  to  the  borders 
of  Babylonia,  and  from  the  Oxus  to  the  Straits  of  Ormus.  After 
the  death  of  Mahommed  Ghori,  Mahmud  the  son  of  Ghiyasuddin 
was  proclaimed  sovereign  (1200)  throughout  the  territories  of 
Ghor,  Ghazni  and  Hindustan.  But  the  Indian  dominion,  from 
his  uncle's  death,  became  entirely  independent,  and  his  actual 
authority  was  confined  to  Ghor,  Seistan  and  Herat.  The  whole 
kingdom  fell  to  pieces  before  the  power  of  Mahommed  Shah 
of  Khwarizm  and  his  son  Jelaluddin  (c.  1214-1215),  a  power  in 
its  turn  to  be  speedily  shattered  by  the  Mongol  flood. 

Besides  the  thrones  of  Ghor  and  Ghazni,  the  Shansabaniah 
family,  in  the  person  of  Fakhruddin,  the  eldest  of  the  seven  sons 
of  Malik  'Izzuddin,  founded  a  kingdom  in  the  Oxus  basin,  having 
its  seat  at  Bamian  (q.v.),  which  endured  for  two  or  three  genera- 
tions, till  extinguished  by  the  power  of  Khwarizm  (1214).  And 
the  great  Mussulman  empire  of  Delhi  was  based  on  the  conquests 
of  Muizuddin  the  Ghorian,  carried  out  and  consolidated  by  his 
Turki  freedmen,  Kutbuddin  Aibak  and  his  successors.  The 


princes  of  Ghor  experienced,  about  the  middle  of  the  13  th 
century,  a  revival  of  power,  which  wdured  for  140  years.  CHiis 
later  dynasty  bore  the  name  of  Kurt  or  K&rt.  The  first  of 
historical  prominence  was  Malik  Shamsuddin  Kurt,  descended 
by  his  mother  from  the  great  king  Ghiyasuddin  Ghori,  whilst  his 
other  grandfather  was  that  prince's  favourite  minister.  In  1245 
Shamsuddin  held  the  lordship  of  Ghor  in  some  kind  of  alliance 
with,  or  subordination  to,  the  Mongols,  who  had  not  yet  defini- 
tively established  themselves  in  Persia;  and  in  1248  he  received 
from  the  Great  Khan  Mangu  an  investiture  of  all  the  provinces 
from  Merv  to  the  Indus,  including  by  name  Sijistan  (or  Seistan), 
Kabul,  Tirah  (adjoining  the  Khyber  pass),  and  Afghanistan 
(a  very  early  occurrence  of  this  name) ,  which  he  ruled  from  Herat. 
He  stood  well  with  Hiilagu,  and  for  a  long  time  with  his  son 
Abaka,  but  at  last  incurred  the  latter's  jealousy,  and  was  poisoned 
when  on  a  visit  to  the  court  at  Tabriz  (1276).  His  son  Ruknuddin 
Kurt  was,  however,  invested  with  the  government  of  Khorasan 
(1278),  but  after  some  years,  mistrusting  his  Tatar  suzerains, 
he  withdrew  into  Ghor,  and  abode  in  his  strong  fortress  of  Kaissar 
till  his  death  there  in  1305.  The  family  held  on  through  a 
succession  of  eight  kings  in  all,  sometimes  submissive  to  the 
Mongol,  sometimes  aiming  at  independence,  sometimes  for  a 
series  of  prosperous  years  adding  to  the  strength  and  splendour  of 
Herat,  and  sometimes  sorely  buffeted  by  the  hosts  of  masterless 
Tatar  brigands  that  tore  Khorasan  and  Persia  in  the  decline 
of  the  d}aiasties  of  Hulagu  fmd  Jagatai.  It  is  possible  that 
the  Kurts  might  have  established  a  lasting  Tajik  kingdom  at 
Herat,  but  in  the  time  of  the  last  of  the  dynasty,  Ghiyasuddin 
Pir-'AJi,  Tatardom,  reorganized  and  re-embodied  in  the  person 
of  Timtu*,  came  against  Herat,  and  carried  away  the  king  and 
the  treasures  of  his  dynasty  (1380).  A  revolt  and  massacre 
of  his  garrison  provoked  Timur's  vengeance;  he  put  the  captive 
king  to  death,  came  against  the  city  a  second  time,  and  showed 
it  no  mercy  (1383).    Ghor  has  since  been  obscure  in  history. 

The  capital  of  the  kingdom  of  Ghor,  when  its  princes  were 
rising  to  dominion  in  the  12th  century,  was  Firoz  Koh,  where 
a  city  and  fortress  were  founded  by  Saifuddin  Suri.  The  exact 
position  of  Firoz  Koh  is  difficult  to  determine,  unless  it  be 
represented  by  the  ruins  of  one  or  other  of  the  ancient  cities 
in  the  upper  Murghab  valley,  the  habitat  of  the  Firoz  Kohi 
section  of  the  Chahar  Aimak,  which  were  visited  by  the  sur- 
veyors of  the  Russo-Afghan  boundary  delimitation  of  1884-1885. 
Extensive  ruins  were  also  foimd  at  Taiwara  on  one  of  the  main 
affluents  of  the  Farah  Rud,  where  walls  and  terraces  still  existing 
supported  the  local  tradition  that  this  place  was  the  ancient 
capital  of  Ghor.  The  valleys  of  the  Taimani  tribes  though 
narrow  are  fertile  and  well  cultivated,  and  there  are  many 
walled  villages  and  forts  about  Parjuman  and  Zarni  in  the  south- 
eastern districts.  The  peak  of  "  Chalap  Dalan  "  (described  by 
Ferrier  as  "  one  of  the  highest  in  the  world  ")  is  the  Koh-i-Kaisar, 
which  is  a  trifle  over  13,000  ft.  in  height.  All  the  ojuntry  now 
known  as  Ghor  was  mapped  during  the  progress  of  the  Russo- 
Afghan  boundary  delimitation. 

See  the  "Tabak&t-i-N&siri,"  in  the  Bi^.  Indica.  trand.  by  Raverty ; 
Journal  asitUi^ue,  set.  v,  torn.  xvit. ;  "  Ibn  Haukat,"  in  /.  As.  Soc. 
Beng.  vol.  xxu.;  Ferrier's  Caravan  Journeys;  Hammer's  Ilkhans,  &c. 

GHOST  (a  word  common  to  the  W.  Teutonic  languages; 
O.E.  g<Bst,  Dutch,  geest,  Ger.  Geisi),  in  the  sense  now  prevail- 
ing, the  spirit  of  a  dead  person  considered  as  appearing  in 
some  visible  or  sensible  form  to  the  living  (see  Apparitions; 
Psychical  Research,  "  Phantasms  of  the  Dead  ";  Spiritualish). 
In  the  earlier  and  wider  sense  of  spirit  in  general,  or  of  the 
principle  of  life,  the  word  is  practically  obsolete.  The  language 
of  the  Authorized  Version  of  the  Bible,  however,  has  [deserved 
the  phrase  "  to  give  up  the  ghost,"  still  sometimes  used  of  dying. 
The  Spirit  of  God,  too,  the  third  person  of  the  Trinity,  is  sUU 
called,  not  in  the  technical  language  of  theology  only,  the  Holy 
Ghost.  The  adjective  "  ghostly  "  is  still  occasionally  used  for 
"  spiritual  "  Ccf.  the  Ger.  geisUick)  as  contrasted  with  "  bodily," 
especially  in  such  combinations  as  "  ghostly  counsel,"  "  ghostly 
comfort."  We  may  even  speak  of  a  "  ghostly  adviser,"  though 
not  without  a  touch  of  affectation;  on  the  other  hand,  the  phrase 
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"  ghostly  man  "  lor  a  cleisyman  (cf.  the  Ger.  CeisUick»)  is 
an  archaism  the  use  of  which  could  only  be  justified  by  poetic 
licence,  as  ia  Tennyson's  Elaine  (1094).  The  word  "  ghost," 
from  the  shadowy  and  unsubstantial  quality  attributed  to  the 
apparitions  of  the  dead,  has  come  also  to  be  commonly  used 
to  emphasize  the  want  of  force  or  substance  generally,  in  such 
phrases  as  "  not  the  ghost  of  a  chance,"  "  not  the  ghost  of  an 
idea."  It  is  also  applied  to  those  literary  and  artistic  "  hacks  " 
who  are  paid  to  do  work  for  which  others  get  the  credit. 

GHOST  DANCE,  an  American-Indian  ritual  dance,  sometimes 
called  the  Spirit  Dance,  the  dancers  wearing  a  white  cloak.  It  is 
connected  with  the  doctrine  of  a  Messiah,  which  arose  in  Nevada 
among  the  Paiute  Indians  in  188S  and  spread  to  other  tribes. 
A  young  Paiute  Indian  medidne^man,  known  as  Wovoka,  and 
called  Jack  Wilson  by  the  whites,  proclaimed  that  lie  had  had 
a  revelation,  and  that,  if  this  ghost  dance  and  other  ceremonies 
were  duly  performed,  the  Indians  would  be  rid  of  the  white  men. 
The  movement  led  to  a  sort  of  craze  among  the  Indian  tribes, 
and  in  1890  it  was  one  of  the  causes  of  the  Sioux  outbreak. 

See  J.  Mooney,  14th  Report  (1896)  of  Bureau  of  American  Ethnology. 

OIACOHETTI.  PAOLO  (1816-1882),  Italian  dramatist,  born  at 
Novi  Ligure,  was  educated  inlaw  at  Genoa,  but  at  the  age  of 
twenty  had  some  success  with  his  play  Rosilda  and  then  de- 
voted himself  to  the  stage.  Depressed  circumstances  made  him 
attach  himself  as  author  to  various  touring  Italian  companies, 
and  his  output  was  considerable;  moreover,  such  actors  as 
Ristoii,  Rossi  and  Salvini  made  many  of  these  plays  great 
successes.  Among  the  best  of  them  were  La  Donna  (1850], 
La  Donna  in  seconde  nozze  (1851},  Giuditta  (1S57),  Sojocle  (i860}. 
La  Morte  civile  (1880).  A  collection  of  his  works  was  published 
at  Milan  in  eight  volumes  (1859  et  seq.). 

OIAHBELU  (or  Gunibelu),  FEDERIQO.  Italian  military 
engineer,  was  born  at  Mantua  about  the  middle  of  the  i6th 
century.  Having  had  some  experience  as  a  military  engineer 
in  Italy,  he  went  to  Spain  to  offer  his  services  to  Philip  II.  His 
proposals  were,  however,  lukewarmly  received,  and  as  he  could 
obtain  from  the  king  no  immediate  employment,  he  took  up  his 
residence  at  Antwerp,  where  he  soon  gained  considerable  reputa- 
tion for  his  knowledge  in  various  departments  of  science.  He 
is  said  to  have  vowed  to  be  revenged  for  his  rebuff  at  the 
Spanish  court;  and  when  Antwerp  was  besieged  by  the  duke 
of  Parma  in  1584,  he  put  himself  in  communication  with  Queen 
Elizabeth,  who,  living  satisfied  herself  of  his  abilities,  engaged 
him  to  aid  by  his  counsels  in  its  defence.  His  plans  for  provision- 
ing the  town  were  rejected  by  the  senate,  but  they  agreed  to  a 
modification  of  his  scheme  for  destroying  the  famous  bridge 
which  closed  the  entrance  to  the  town  from  the  side  of  the  sea, 
by  the  conversion  of  two  ships  of  60  and  70  tons  into  infernal 
machines.  One  of  these  exploded,  and,  besides  destroying 
more  than  1000  soldiers,  effected  a  breach  in  the  structure  of 
more  than  300  ft.  in  width,  by  which,  but  for  the  hesitation 
of  Admiral  Jacobzoon,  the  town  might  at  once  have  been  relieved. 
After  the  smender  of  Antwerp  Giambelli  went  to  Enghind, 
where  he  was  engaged  for  some  time  in  fortifying  the  river 
Thames;  and  when  the  Spanish  Aimada  was  attacked  by  fire- 
ships  in  the  Calais  roads,  the  panic  which  ensued  was  very 
largely  due  to  the  conviction  among  the  Spaniards  that  the  fire- 
ships  were  infernal  machines  constructed  by  GtambeUi.  He  is 
said  to  have  died  in  London,  but  the  year  of  his  death  is  unknown. 

See  Motley's  History  of  the  United  Netherlands,  vols.  i.  and  ii. 

QIANNONE,  PIETRO  (1676-1748),  was  born  at  Ischitella, 
in  the  province  of  Capitanata,  on  the  7th  of  May  1676.  Arriving 
in  Naples  at  the  age  of  eighteen,  he  devoted  himself  to  the  study 
of  law,  but  his  legal  pursuits  were  much  surpassed  in  importance 
by  his  literary  Uibours.  He  devoted  twenty  years  to  the  composi- 
tion of  his  great  work,  the  Storia  civile  del  regno  di  Napoli, 
which  was  ultimately  published  in  1723.  Here  in  his  account  of 
the  rise  and  progress  of  the  Neapolitan  laws  and  government,  he 
warmly  espoused  the  side  of  the  civil  power  in  its  conflicts  with 
the  Roman  Catholic  hierarchy.  His  merit  lies  in  the  fact  that  he 
was  the  first  to  deal  systematically  with  the  question  of  Church 
and  State,  and  the  position  thus  taken  up  by  him,  and  the  manner 
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in  which  that  position  was  assumed,  gave  rise  to  a  lifelong  con- 
flict between  Giannone  and  the  Church;  and  in  spite  of  his 
retractation  in  prison  at  Turin,  he  deserves  the  palm — as  he  cer- 
tainly endured  the  sufferings — of  a  confessor  and  martjrr  in  the 
cause  of  what  he  deemed  historical  truth.  Hooted  by  the  mob 
of  Naples,  and  excommunicated  by  the  archbishop's  court,  he 
was  forced  to  leave  Naples  and  repair  to  Vienna.  Meanwhile 
the  Inquisition  had  attested  after  its  own  fashion  the  value  of 
his  history  by  putting  it  on  the  Index.  At  Vienna  the  favour  of 
the  emperor  Charles  VI.  and  of  many  leading  personages  at  the 
Austrian  court  obtained  for  him  a  pension  and  other  facilities 
for  the  prosecution  of  his  historical  studies.  Of  these  the  most 
important  result  was  II  Triregno,  ossia  dd  regno  del  ddo,  ddla 
terra,  c  del  papa.  On  the  transfer  of  the  Neapolitan  crown  to 
Charles  of  Bourbon,  Giannone  lost  his  Aiistriaa  pension  and  was 
compelled  to  remove  to  Venice.  There  he  was  at  first  most 
favourably  received.  The  post  of  consulting  lawyer  to  the  re- 
public, in  which  he  might  have  continued  the  special  work  of 
Fra  Paolo  Sarpi,  was  offered  to  him,  as  well  as  that  of  professor 
of  public  law  in  Padua;  but  he  declined  both  offers.  Unhappily 
there  arose  a  suspicion  that  his  views  on  maritime  law  were  not 
favourable  to  the  pretensions  of  Venice,  and  this  suspicion, 
notwithstanding  all  his  efforts  to  dissipate  it,  together  with 
clerical  intrigues,  led  to  his  expulsion  from  the  state.  On  the 
23rd  of  September  1735  he  was  seized  and  conveyed  to  Ferrara. 
After  wandering  under  an  assumed  name  for  three  months  through 
Modena,  Milan  and  Turin,  he  at  last  reached  Geneva,  where  he 
enjoyed  the  friendship  of  the  most  distinguished  citizens,  and 
was  on  excellent  terms  with  the  great  publishing  firms.  But  in 
an  evil  hour  he  was  induced  to  visit  a  Catholic  village  within 
Sardinian  territory  in  order  to  hear  mass  on  Easter  day,  where 
he  was  kidnapped  by  the  agents  of  the  Sardinian  government, 
conveyed  to  the  castle  of  Miolans  and  thence  successively  trans- 
ferred to  Ceva  and  Turin.  In  the  fortress  of  Turin  he  remained 
immured  during  the  last  twelve  years  of  his  life,  although  part 
of  his  time  was  ^nt  in  composing  a  defence  of  the  Sardinian 
interests  as  opposed  to  those  of  the  papal  court,  and  he  was  led  to 
sign  a  retractation  of  the  statements  in  his  history  most  obnoxious 
to  the  Vatican  (i7$8}*  But  after  his  recantation  his  detention 
was  made  less  severe  and  he  was  allowed  many  alleviations.  He 
died  on  the  7th  0!  Mardi  1748,  in  his  seventy-second  year. 

Giannone's  style  as  an  Italian  writer  has  been  pronounced  to 
be  below  a  severe  classical  model;  he  is  often  inaccurate  as  to  the 
facts,  for  he  did  not  always  work  from  original  authorities  (see 
A.  Manzoni,  Storia  della  colonna  infante),  and  he  was  sometimes 
guilty  of  unblushing  plagiarism.  .3ut  his  very  ease  and  free- 
dom have  helped  to  make  his  volumes  more  popular  than  many 
works  of  greater  classical  renown.  In  England  the  just  apprecia- 
tion of  his  labours  by  Gibbon,  and  the  ample  use  made  of  them  in 
the  later  volumes  of  The  Decline  and  Fall,  early  secured  him  his 
ri^tful  place  in  the  estimation  of  English  scholars. 

The  story  of  his  life  has  been  recorded  in  the  Vita  by  L.  Panzini, 
which  is  based  on  Giannone's  unpublished  Autobiografia  and  printed 
in  the  Milan  edition  of  the  historian's  works  (1823);  whilst  a  more 
complete  estimate  of  his  literanr  and  political  importanix  may  be 
formed  by  the  oerusal  of  the  collected  edition  of  the  works  written 
by  him  in  his  Turin  prison,  published  in  Turin  in  1859 — under  the 
care  of  the  distin^ished  statesman  Pasquale  Stanislao  Mancini, 
universally  recognized  as  one  of  the  first  authorities  in  Italy  on 
questions  relating  to  the  histoiy  of  his  native  Naples,  [and  especially 
of  the  conflicts  between  the  civil  power  and  the  Church.  See  also 
R.  Mariano,  "  Giannone  e  Vico,"  in  the  Rivista  contemporanea 
(l86c>) ;  G.  Ferrari,  La  Mente  di  Pietro  Giannone  (1868).  G.  Bonacci'a 
Saggio  suUa  Storia  cimle  del  Giannone  (Florence.  1903)  is  a  bitter 
attack  on  Giannone,  and  although  the  writer's  remark^  on  the 
plagiarisms  in  the  Storia  doile  are  justified,  the  charge  of  aovility  is 
greatly  exE^gerated. 

GIANNUTRI  (Gr.  *Apnidaiov,  Lat.  Diamurnij  an  island  of 
Italy,  about  i  sq.  m.  in  total  area,  10  m.  S.E.  of  GigUo  and  about 

10  m.  S.  of  the  promontory  of  Monte  Argentario  (see  Orbetello). 
The  highest  point  is  305  ft.  above  sea-level.  It  contains  the  ruins 
of  a  large  Roman  villa,  near  the  Cala  Maestra  on  the  £.  coast 
of  the  island.  The  buildings  may  be  divided  into  five  groups: 
(i)  a  large  cistern  in  five  compartments,  each  measiuing  39  by 
17  ft.;  (2)  habitations  both  for  the  owners  and  for  slaves,  and 
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at  Westminster*  and  Cambridge,  but  never  took  a  degree, 
travelled,  became  member  of  parliament,  first  for  Petersfield 
(1734))  then  for  Southampton  (1741),  joined  the  party  against 
Sir  Robert  Walpole,  and  (as  his  son  confesses,  not  much  to  his 
father's  honour)  was  animated  in  90  doing  by  "  private  revenge  '* 
against  the  supposed  "  oppressor  "  of  his  family  in  the  South 
Sea  affair.  If  so,  revenge,  as  usual,  was  blind;  for  Walpole 
had  sought  rather  to  moderate  than  to  inflame  pubUc  feding 
against  the  projectors. 

The  historian  was  born  at  Putney,  Surrey,  April  27  (Old 
Style),  1737.  His  mother,  Judith  Porten,  was  the  daughter 
of  a  London  merchant.  He  was  the  eldest  of  a  family  of  six 
sons  and  a  daughter,  and  the  only  one  who  survived  childhood; 
his  own  life  in  youth  himg  by  so  mere  a  thread  as  to  be  again 
and  ^ain  despaired  of.  His  mother,  between  domestic  cares 
and  constant  infirmities  (which,  however,  did  not  prevent  an 
occasional  plunge  into  &ahionable  dissipation  in  oompliance 
with  her  husband's  wishes),  did  but  little  for  him.  The  "  true 
mother  of  his  mind  as  well  as  of  his  health  "  was  a  maiden  aunt — 
Catherine  Porten  by  name — ^with  respect  to  whom  he  expresses 
himself  tn  language  of  the  most  grateful  remembrance.  "  Many 
anxious  and  solitary  days,"  says  Gibbon,  "  did  she  consume 
with  patient  trial  of  every  mode  of  relief  and  amusement. 
Many  wakeful  nights  did  ^e  sit  by  my  bedside  in  trembling 
expectation  that  each  hour  would  be  my  last."  As  circumstances 
allowed,  she  appears  to  Have  taught  him  reading,  writing  and 
arithmetic — acquisitions  made  with  so  little  of  remembered  pain 
that  "  were  not  the  error  corrected  by  anabgy,"  he  says,  "  I 
should  be  tempted  to  conceive  them  as  innate."  At  seven  be 
was  committed  for  eighteen  months  to  the  care  of  a  private 
tutor,  John  Kirkby  by  name,  and  the  author,  among  other  things, 
of  a  "  philosophical  fiction  "  entitled  the  Life  of  Automathes. 
Of  Kirkby,  from  whom  he  learned  the  rudiments  of  English 
and  Latin  grammar,  he  speaks  gratefully,  and  doubtless  truly, 
so  far  as  he  could  trust  the  impressions  of  childhood.  With 
reference  to  Automathes  he  is  much  more  reserved  in  his  praise, 
denying  alike  its  originality,  its  depth  and  its  elegance;  but,  he 
adds,  "  the  book  is  not  devoid  of  entertainment  or  instruction." 

In  his  ninth  year  (1746),  diiring  a  "lucid  interval  of  00m- 
parative  health,"  he  was  sent  to  a  school  at  Kin^on-upon- 
Thames;  but  his  former  infirmities  soon  returned,  and  his 
progress,  by  his  own  confession,  was  slow  and  unsatisfactory. 

My  timid  reserve  was  astonished  by  the  crowd  and  ttmiult  of 
the  school;  the  want  of  strength  and  activity  disqualified  me 
for  the  sports  of  the  play-field.  ...  By  the  common  methods 
of  discipline,  at  the  expense  of  many  tears  and  some  blood, 
I  purchased  the  knowledge  of  the  Latin  syntax,"  but  manifestly, 
in  his  own  opinion,  the  Arabian  Nights,  Pope's  Homer,  and 
Dryden's  Virgil,  eagerly  read,  had  at  this  period  exercised  a 
much  more  powerful  influence  on  his  intellectual  development 
than  Phaedrus  and  Cornelius  Nepos,  "painfully  construed  and 
darkly  understood." 

In  December  1747  his  mother  died,  and  he  was  taken  home. 
After  a  short  time  his  father  removed  to  the  "  rustic  solitude  " 
of  Buriton  (Hants),  but  young  Gibbon  lived  chiefly  at  the  house 
of  his  maternal  grandfather  at  Putney,  where,  under  the  care  of 
his  devoted  aunt,  he  developed,  he  tells  us,  that  passionate  love 
of  reading  "  which  he  would  not  exchange  for  all  the  treasures  of 
India,"  and  where  his  mind  received  its  most  decided  stimulus. 
Of  1 748  he  says,  "  This  year,  the  twelfth  of  my  age,  I  shall  note 
as  the  most  propitious  to  the  growth  of  my  intellectual  stature." 
After  detailing  the  circumstances  which  unlocked  for  him  the 
door  of  his  grandfather's  "  tolerable  library,"  he  says, "  I  ttirned 
over  many  English  pages  of  poetry  and  romance,  of  history  and 
travels.  Where  a  title  attracted  my  eye,  without  fear  or  awe 
I  snatched  the  volume  from  the  she^."  In  1749,  in  his  twelfth 
yeAr,  he  was  sent  to  Westminster,  still  residing,  however,  with 
his  aunt,  who,  rendered  destitute  by  her  father's  bankruptcy, 
but  unwilling  to  live  a  life  of  dependence,  had  opened  a  boarding- 

^  The  celebrated  William  Law  had  been  (or  some  time  the  private 
tutor  of  this  Edward  Gibbon,  who  is  supposed  to  have  been  the 
original  of  the  rather  clever  sketch  of  "  Flatus  '  in  the  Serious  Call. 


house  for  Westminster  school  Here  in  the  a>urse  of  two  years 
(1749-17S0),  interrupted  by  danger  and  debility,  he  "  painfully 
climbed  into  the  third  form  ";  but  it  was  left  to  his  riper  age 
to  "  acquire  the  beauti^  of  the  Latin  and  the  rudiments  of  the 
Greek  tongue."  The  continual  attacks  of  sickness  which  had 
retarded  his  piogr^  induced  his  aunt,  by  medical  advice,  to 
take  him  to  Bath;  but  the  mineral  waters  had  no  effect.  He 
then  resided  for  a  time  in  the  house  of  a  physician  at  Winchester; 
the  physician  did  as  little  as  the  miner^d  waters;  and,  after  a 
further  trial  of  Bath,  he  once  more  returned  to  Putney,  and  made 
a  last  futile  attempt  to  study  at  Westminster.  Finally,  it  was 
concluded  that  he  would  never  be  able  to  encounter  the  discipline 
of  a  school;  and  casual  instructors,  at  various  times  and  places, 
were  provided  for  him.  Meanwhile  his  indiscriminate  appetite 
for  reading  had  begun  to  fix  itself  more  and  more  decidedly  upon 
hbtory;  and  the  list  of  historical  works  devoured  by  him 
during  this  period  of  dironic  ill-health  is  simply  astonishing. 
It  included,  besides  Heame's  Ductor  historians  and  the  successive 
volumes  of  the  Universal  History,  which  was  then  in  course 
of  publication,  Littlebury's  Herodotus,  Spelman's  Xenophon, 
Gordon's  Tacitus,  an  anonymous  translation  of  Procopius; 
"many  crude  lumps  of  Speed,  Rapin,  Mezeray,  Davila,  Machiavel, 
Father  Paul,  Bower,  &c.,  were  hastily  gulped.  I  devoured  them 
like  so  many  novels;  and  I  swallowed  with  the  same  voracious 
appetite  the  descriptions  of  India  and  China,  of  Mexico  and 
Peru."  His  first  introduction  to  the  historic  scenes  the  study  of 
which  afterwards  formed  the  passion  of  his  life  took  place  in 
X751,  when,  while  along  with  lus  father  visiting  a  friend  in 
Wiltshire,  he  discovered  in  the  Ubruy  "  a  common  book,  the 
continuation  of  £chard's  Roman  History."  "  To  me  the  reigns 
of  the  successors  of  Constantine  were  absolutely  new;  and  I  was 
immersed  in  the  passage  of  the  Goths  over  the  Danube,  when 
the  summons  of  the  dinner  bell  reluctantly  dragged  me  from  my 
intellectual  feast."  Soon  afterwards  his  fancy  kindled  with  the 
first  glimpses  into  Oriental  history,  the  wild  "  barbaric  "  charm 
of  which  he  never  ceased  to  feel.  Ockley's  book  on  the  Saracens 
"  first  opened  his  eyes  "  to  the  striking  career  of  Mahomet 
and  his  hordes;  and  with  his  characteristic  ardour  of  literary 
research,  after  exhausting  all  that  could  be  learned  in  English  of 
the  Arabs  and  Persians,  the  Tatars  and  Turks,  he  forthwith 
plunged  into  the  French  of  D'Herbelot,  and  the  Latin  of  Pocock's 
version  of  Abulfaragius,  sometimes  understanding  them,  but 
oftener  only  guessing  their  meaning.  He  soon  learned  to  call 
to  his  aid  the  subsidiary  sciences  of  geography  and  chronology, 
and  before  he  was  quite  capable  of  reading  them  had  already 
attempted  to  weigh  in  his  childish  balance  the  competing 
systems  of  Scaliger  and  Petavius,  of  Marsham  and  Newton. 
At  this  early  period  he  seems  already  to  have  adopted  in  some 
degree  the  plan  of  study  he  followed  in  after  life  and  recom- 
mended in  his  Essai  sur  I'ftude — that  is,  of  letting  his  subject 
rather  than  his  author  determine  his  course,  of  suspending  the 
perusal  of  a  book  to  reflect,  and  to  compare  the  statements  with 
those  of  other  authors — so  that  he  often  read  portioxLS  of  many 
volumes  while  mastering  one. 

Towards  his  sixteenth  year  he  tell  us  "  nature  displayed  in  his 
favour  her  mysterious  energies,"  and  all  his  infirmities  suddenly 
vanished.  Thenceforward,  while  never  possessing  or  abusing 
the  insolence  of  health,  he  could  say  "  few  persons  have  been 
more  exempt  from  real  or  imaginary  ills."  His  unexpected 
recovery  revived  his  father's  hopes  for  his  education,  hitherto 
so  much  neglected  if  judged  by  ordinary  standards;  and  accord- 
ingly in  January  1752  he  was  placed  at  Esher,  Surrey,  under  the 
care  of  Dr  Francis,  the  well-known  translator  of  Horace.  But 
Gibbon's  friends  in  a  few  weeks  discovered  that  the  new  tutor 
preferred  the  pleasures  of  London  to  the  instruction  of  his  pupils, 
and  in  this  perplexity  decided  to  send  him  prematurely  to  Oxford, 
where  he  was  matriculatedasagentlemana>mmonerof  Magdalen 
College,  3rd  April  1752.  According  to  his  own  testimony  he 
arrived  at  the  university  "  with  a  stock  of  information  which 
might  have  puzzled  a  doctor,  and  a  degree  of  ignorance  of  which 
a  schoolboy  might  be  ashamed."  And  indeed  his  huge  wallet 
of  scraps  stood  him  in  little  stead  at  the  trim  banquets  to  which 
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he  was  invited  at  Oxford,  while  the  wandering  habits  by  which  he 
had  filled  it  absolutely  unfitted  him  to  be  a  guest.  He  was  not 
wdl  grounded  in  any  of  the  elementary  branches,  which  are 
essential  to  university  studies  and  to  all  success  in  their  prosecu- 
tion. It  was  natural,  therefore,  that  he  should  dislike  the 
university,  and  as  natural  that  the  univer^ty  ^ould  dislike 
him.  Many  of  his  complaints  of  the  system  were  certainly  just; 
but  it  may  be  doubted  whether  any  univeraty  system  would  have 
been  profitable  to  him,  considoing  his  antecedents.  He  com- 
plains especially  of  his  tutors,  and  in  one  case  with  abundant 
reason;  but,  by  his  own  confession,  they  might  have  recriminated 
with  justice,  for  he  indulged  in  gay  society,  and  kept  late  hoiirs. 
His  observations,  however,  on  the  defects  of  the  English  univer- 
sity system,  some  of  which  have  only  very  recently  been  removed, 
are  acute  and  well  worth  pondering,  however  little  relevant  to 
his  own  case.  He  remained  at  Magdalen  aboutfourteen  months. 
"  To  the  university  of  Oxford,"  he  says,  "  I  acknowledge  no 
obligation;  and  she  will  as  cheerfully  renounce  me  fm  a  son  as 
I  am  willing  to  disclaim  her  fora  mother.  I  spent  fourteen  months 
at  Magdalen  College;  they  proved  the  fourteen  months  the  most 
idle  and  iminofitable  of  my  whole  life." 

But  thus  "  idle  "  thou^  he  may  have  been  as  a  "  student," 
he  already  meditated  authorship.  In  the  first  long  vacation—* 
during  which  he,  doubtless  with  some  sarcasm,  says  that  "  his 
taste  for  books  began  to  revive  " — he  contemplated  a  treatise  on 
the  age  of  Sesostris,  in  which  (and  it  was  characteristic)  his  chief 
object  was  to  investigate  not  so  much  the  events  as  the  probable 
epoch  of  the  reign  of  that  semi-mythical  monarch,  whom  he  was 
inclined  to  regard  as  having  been  contemporary  with  Solomon. 
"  Unprovided  with  original  learning,  unformed  in  the  habits  of 
thinking,  unskilled  in  the  arts  of  composition,  I  resolved  to  write 
a  book  ";  but  the  discovery  of  his  own  weakness,  he  adds,  was 
the  first  symptom  <tf  taste.  On  his  first  return  to  Oxford  the  work 
was  "  vdsely  relinquished,"  and  never  aftarwards  resumed. 
The  most  memorable  incident,  however,  in  Gibbon's  stay  at 
Oxford  was  his  temporary  conversion  to  the  doctrines  of  the 
church  of  Rome.  The  bold  criticism  of  Middleton's  recently 
(1749)  published  Free  Enquiry  into  the  Afiracvlous  Povters  which 
are  supposed  to  have  subsisted  in  the  Christian  Church  apptears  to 
have  given  the  first  shock  to  his  Protestantism,  not  indeed  by 
destroying  his  previous  belief  that  the  gift  of  miraculous  powers 
had  continued  to  subsist  in  the  church  during  the  first  four  or 
five  (^turies  of  Christianity,  but  by  convincing  him  that  within 
the  same  period  most  of  the  leading  doctrines  of  popery  had  been 
already  introduced  both  in  theory  and  in  practice.  At  this  stage 
he  was  introduced  by  a  friend  (Mr  Mt^eswtnth)  to  Bossuet's 
Variations  of  Protestantism  and  Exposition  of  Catkclie  Doctrine 
(see  Gibbon,  Dedine  and  Fall,  c.  xv.,  note  79).  "  These  works," 
says  he,  "  achieved  my  conversion,  and  I  surely  fell  by  a  noble 
hand."  In  bringing  about  this  "  fall,"  however,  Parsons  the 
Jesuit  appears  to  have  had  a  considerable  share;  at  least  Lord 
Sheffield  has  recorded  that  on  the  only  occasion  on  which  Gibbon 
talked  with  him  on  the  subject  he  imputed  the  change  in  his 
religious  views  principally  to  that  vigorous  writer,  who,  in  his 
opinion,  had  urged  all  the  best  arguments  in  favour  of  Roman 
Catholicism.  But  be  this  as  it  may,  he  had  no  sooner  adopted  his 
new  creed  than  he  resol^^  to  pit>fe5s  it;  "a  momentary  gjow 
of  enthuaasm  "  had  raised  him  above  all  temporal  considerations, 
and  accordingly,  on  June  8,  1753,  he  records  that  having 
"  privately  abjured  the  heresies"of  his  childhood  beforea  Catholic 
priest  of  the  name  of  Baker,  a  Jesuit,  in  London,  he  announced 
the  same  to  his  father  in  an  elaborate  controversial  epistle  which 
his  spiritual  adviser  much  approved,  and  which  he  himself 
afterwards  described  to  Lord  She^eld  as  having  been  "  written 
with  all  the  pomp,  the  dignity,  and  self-satisfaction  of  a 
martyr." 

The  elder  Gibbon  heard  with  indignant  surprise  of  this  act 
of  juvenile  apostasy,  and,  indiscreetly  giving  vent  to  his  wrath, 
predpitated  the  expulsion  of  his  son  from  Oxford,  a  punishment 
which  the  culprit,  in  after  years  at  least,  found  no  cause  to  deplore. 
In  his  Memoirs  he  qwaks  of  the  results  of  his  "  childish  revolt 
against  the  religion  of  his  cotmtry "  with  undisguised  self- 
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gratulation.  It  had  delivered  him  for  ever  from  the  "  port  and 
prejudice  "  of  the  university,  and  led  him  into  the  bright  paths  of 
philosophic  freedom.  That  his  conversion  was  sincere  at  the 
time,  that  it  marked  a  real  if  but  a  transitory  phase  of  genuine 
religious  conviction,  we  have  no  reason  to  doubt,  notwithstanding 
the  scepticism  he  has  himself  expressed.  "  To  my  present 
feelings  it  seems  incndible  that  I  should  ever  bdieve  that  I 
believed  in  transubstantiation,"  he  indeed  declares;  but  his 
increduloiu  astonishment  is  not  unmixed  with  undoubting  pride. 
"  I  coidd  not  blush  that  my  tender  mind  was  entangled  in  the 
sophistry  which  had  reduced  the  acute  and  manly  understandings 
of  a  Chillingworth  or  a  Bayle."  Nor  is  the  sincerity  of  the 
Catholicism  he  professed  in  these  boyish  days  in  any  way  dis- 
credited by  the  fact  of  his  subsequent  lack  of  religion.  Indeed, 
as  one  of  the  acutest  and  most  sympathetic  of  his  critics  has 
remarked,  the  deep  and  settled  grudge  he  has  betrayed  towards 
every  form  of  Christian  belief,  in  all  the  writings  of  Ids  maturity, 
may  be  taken  as  evidence  that  he  had  at  one  time  experienced 
in  his  own  person  at  least  some  of  the  painful  workings  of  a 
positive  faith. 

But  little  time  was  lost  by  the  dder  Gibbon  in  the  formation 
of  a  new  plan  of  education  for  lus  son,  and  in  devising  some 
method  which  if  possible  might  eSect  the  cure  of  his  "spiritual 
malady."  The  result  of  deliberation,  aided  by  the  advice  and 
experience  of  Lord  Eliot,  was  that  it  was  almost  immediately 
decided  to  fix  Gibbon  for  some  years  abroad  under  the  roof  of 
M.  Pavilliard,  a  Calvinist  minister  at  Lausanne.  In  as  far  as 
regards  the  instructor  and  guide  thus  selected,  a  more  fortunate 
choice  could  scarcely  have  been  made.  From  the  testimony  of 
his  pupil,  and  the  still  more  conclusive  evidence  of  his  own 
correspondence  with  the  father,  Pavilliard  seems  to  have  been 
a  man  d  singular  good  sense,  temper  and  tact.  At  the  outset, 
indeed,  there  was  one  con^derable  obstacle  to  the  free  intercourse 
of  tutor  and  pupil:  M.  Pavilliard  appears  to  have  known  little 
of  English,  and  young  Gibbon  knew  practically  nothing  of  French. 
But  this  difficulty  was  soon  removed  by  the  pupil's  diligence; 
the  very  exigencies  of  his  situation  were  of  service  to  him  in 
calling  forth  all  his  powers,  and  he  studied  the  language  with  such 
success  that  at  the  close  of  his  five  years'  exile  he  declares  that  he 
"  spontaneously  thought "  in  French  rather  than  in  English, 
and  that  it  had  become  more  familiar  to  "  ear,  tongue  and  pen." 
It  is  well  known  that  in  after  years  he  had  doubts  whether  he 
should  not  compose  his  great  work  in  French;  and  it  is  certain 
that  his  familiarity  with  that  language,  in  spite  of  considerable 
efforts  to  counteract  its  effects,  tinged  his  style  to  the  last. 

Under  the  judidous  regulations  of  his  new  tutor  a  methodical 
course  trf  reading  was  marked  out,  and  most  ardently  prosecuted; 
the  pupil's  progress  was  proportionably  rapid.  With  the 
systematic  study  of  the  Latin,  and  to  a  slight  extent  also  of  the 
Greek  dassics,  he  conjoined  that  of  logic  in  the  prolix  system 
of  Crousaz;  and  he  further  invigorated  his  reasoning  powers, 
as  well  as  enlarged  his  knowledge  of  metaphysics  and  juris- 
prudence, by  the  perusal  of  Locke,  Grotius  and  Montesquieu. 
He  also  read  largely,  though  somewhat  indiscriminately,  in 
French  literature,  and  appears  to  have  been  particularly  struck 
with  Pascal's  Provincial  Letters,  which  he  tells  us  he  reperused 
almost  every  year  ni  his  subsequent  life  with  new  pleasure,  and 
which  he  particulariy  mentions  as  having  been,  along  with 
Bleterie's  Life  of  JuHan  and  Giannone's  History  of  Nafdes,  a 
book  which  probably  contributed  in  a  spedal  sense  to  form  the 
historian  of  the  Roman  empire.  The  comprehensive  scheme 
of  study  induded  mathematics  also,  in  which  he  advanced  as 
far  as  the  conic  sections  in  the  treatise  of  L'H6pital.  He  assures 
us  that  his  tutor  did  not  complain  of  any  inaptitude  on  the  pupil's 
part,  and  that  the  pupil  was  as  happily  unconscious  of  any  on 
his  own;  but  here  he  broke  off.  He  adds,  what  is  not  quite 
dear  from  one  who  so  frankly  acknowledges  his  limited  acquaint- 
ance with  the  sdence,  that  he  bad  reason  to  congratulate  himself 
that  he  knew  no  more.  "  As  soon,"  he  says,  "  as  I  understood 
the  prindples,  I  relinquished  for  ever  the  pursuit  of  the  mathe- 
matics; nor  can  I  lament  that  I  desisted  before  my  mind  was 
hardened  by  the  habit  of  rigid  demonstration,  so  destructive 
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of  the  finer  feelings  of  moral  evidence,  which  must,  however, 
determine  the  action  and  opinions  of  our  lives." 

Under  the  new  influences  which  were  brought  to  bear  on 
him,  be  in  less  than  two  years  resumed  his  Protestantism-  "  He 
is  willing,"  he  says,  to  allow  M.  Favilliard  a  "  handsome  share 
in  his  reconversion,"  though  he  maintains,  and  no  doubt  rightly, 
that  it  was  principally  due  "to  his  own  solitary  reflections." 
He  particularly  congratulated  himself  on  having  discovered  the 
"  philosophical  argument  "  against  transubstantiation,  "  that 
the  text  of  Scripture  which  seems  to  inculcate  the  real  presence 
ia  attested  only  a  sinj^e  sense — our  sight,  while  the  real 
presence  itself  is  diq>roved  by  three  of  our  senses — the  sight, 
the  touch,  and  the  taste."  Before  a  similar  mode  of  reasoning, 
all  the  other  distinctive  articles  of  the  Romish  creed  "  disappeared 
like  a  dream";  and  "after  a  full  conviction,"  on  Christmas 
day,  1754,  he  received  the  sacrament  in  the  church  of  Laxisanne. 
Although,  however,  he  adds  that  at  this  point  he  suspended 
his  religious  inquiries,  "  acquiescing  with  implicit  belief  in  the 
tenets  and  mysteries  which  are  adopted  by  the  general  consent 
of  Catholics  and  Protestants,"  his  readers  will  probably  do  him 
no  great  injustice  if  they  assume  that  even  then  it  was  rather 
to  the  negations  than  to  the  affirmations  of  Protestantism  that 
he  most  heartily  assented. 

With  all  his  devotion  to  study  at  Lausanne^  (he  read  ten  or 
twelve  hours  a  day),  he  still  found  some  time  bx  the  acquisition 
of  some  of  the  lighter  accomplishments,  such  as  riding,  dancing, 
drawing,  and  also  for  mingling  in  such  society  as  the  place  had 
to  offer.  In  September  1755  he  writes  to  his  aunt:  "  I  find  a 
great  many  agreeable  people  here,  see  them  sometimes,  and  can 
say  upon  the  whole,  without  vanity,  that,  though  I  am  the 
Englishman  here  who  spends  the  least  money,  I  am  he  who  is 
most  generally  liked."  Thus  his  "  studious  and  sedentary  life" 
passed  pleasantly  enough,  interrupted  only  at  rare  intervals 
by  boyish  excursions  of  a  day  or  a  week  in  the  neighbourhood, 
and  by  at  least  one  memorable  tour  of  Switzerland,  by  Basel, 
Zurich,  Lucerne  and  Bern,  made  along  with  PaviUiard  in  the 
autumn  of  1755.  The  last  eighteen  months  oi  this  residence 
abroad  saw  tiie  infusion  of  two  new  dements — one  of  them  at 
least  of  ctmsiderable  importance — into  his  life.  In  1757  Voltaire 
came  to  reside  at  Lausanne;  and  although  he  took  but  little 
notice  of  the  young  Englishman  of  twenty,  who  eagerly  sought 
and  easily  obtained  an  introduction,  the  establishment  of  the 
theatre  at  Monrepos,  where  the  brilliant  versifier  himself  de- 
claimed before  select  audiences  his  own  productions  on  the  stage, 
had  no  small  influence  in  fortifying  Gibbon's  taste  for  the 
French  theatre,  and  in  at  the  same  time  abating  that  "idolatry 
for  the  gigantic  genius  of  Shakespeare  which  is  inculcated  from 
our  infancy  as  the  first  duty  of  an  Englishman."  In  the  same 
year — i^parently  about  June — he  saw  for  the  first  time,  and 
forthwith  loved,  the  beautiful,  intelligent  and  accomplished 
Mademoiselle  Susan  Curchod,  daughter  of  the  pasteur  of  Crazier. 
That  the  passion  which  she  inspired  in  him  was  tender,  pure 
and  fitted  to  raise  to  a  higher  level  a  nature  which  in  some 

*  The  Journal  for  1755  records  that  during  that  year,  besides 
writing  and  translating  a  great  deal  in  Latin  and  French,  he  had 
read,  amongst  other  worlu,  Cicero's  Epistolae  ad  famiUares,  his 
Bmtus,  all  his  Orations,  his  dialt^ues  De  amicitia  and  De  senecluU, 
Terence  (twice),  and  Pliny's  Ep%stks.  In  January  1756  he  says: 
"  I  determined  to  read  over  the  Latin  authors  in  order,  and  read  this 
year  Vireil,  Satlust,  Livy,  Velleius  Paterculus,  Valerius  Maximus, 
Tacitus,  Suetonius,  Quintus  Curtius,  Justin,  Florus,  Plautus,  Terence 
and  Lucretius.  I  also  read  and  meditated  Locke  Upon  the  Under- 
standing.'" Again  in  January  1757  he  writes:  "  I  began  to  study 
algebra  under  M.  de  Traytorrens,  went  through  the  elements  of 
algebra  and  geometry,  and  the  three  fi-^t  books  of  the  Marquis  de 
rndpital's  Cmm  SeeHens.  I  also  read  TibuUus,  Catullus,  Properttus, 
Horace  (^th  Dacier'sand  Torrentius's  notes),  Virgil,  Ovid's  Epistles, 
with  Meziriac's  commentary,  the  Ars  amandi  and  the  Elegies; 
likewise  the  Augustus  and  Tiberius  of  Suetonius,  and  a  Latin  trans- 
lation of  Dion  Cassius  from  the  death  of  J  ulius  Caesar  to  the  death  of 
Augustus.  I  also  continued  my  correspondence,  begun  last  year, 
with  M.  Allamand  of  Bex,  and  the  Professor  Breitinger  of  ZQrich,  and 
opened  a  new  one  with  the  Professor  Gesner  of  GSttingen.  N.B. — 
Last  year  and  this  I  read  St  John's  Gospel,  with  part  of  Xenophon's 
Cyropaedia,  the  2Uad,  and  Herodotus;  but,  upon  the  whole,  I  rather 
neglected  my  Gicek." 


respects  was  much  in  need  of  such  elevation  will  be  doubted 
by  none  but  the  hopelessly  cynical;  and  probably  there  are 
few  readers  who  can  peruse  the  paragraph  in  which  Gibbon 
"  approaches  the  delicate  subject  of  his  early  love  "  without 
discerning  In  it  a  pathos  much  deeper  than  that  of  which  the 
writer  was  himself  aware.  During  the  remainder  of  his  residence 
at  Lausanne  he  had  good  reason  to  "  indulge  his  dream  of 
felicity";  but  on  his  return  to  England,  "I  soon  discovered 
that  my  father  would  not  hear  of  this  strange  alliance,  and  that 
without  his  consent  I  was  myself  destitute  and  he^less.  After 
a  painful  strug^  I  yielded  to  my  fate;  I  ughed  as  a  lover,  I 
obeyed  as  a  son;  my  wound  was  insensibly  healed  by  time, 
absence,  and  the  habits  of  a  new  life."  ' 

In  1758  he  returned  with  mingled  joy  and  regret  to  England, 
and  was  kindly  received  at  home.  But  he  found  a  stepmother 
there;  and  this  apparition  on  his  father's  hearth  at  first  rather 
appalled  him.  The  cordial  and  gentle  manners  of  Mrs  Gibbon, 
however,  and  her  unremitting  care  for  his  happiness,  won  him 
from  his  first  prejudices,  and  gave  her  a  permanent  place  in  his 
esteem  and  affection.  He  seems  to  have  been  much  indulged, 
and  to  have  led  a  very  pleasant  life  of  it;  he  pleased  himself 
in  moderate  excursions,  frequented  the  theatre,  minted,  though 
not  very  often,  in  society;  was  sometimes  a  little  extravagant, 
and  s(Hiwtimes  a  little  dissipated,  but  never  lott  the  benefits 
of  his  Lausanne  exile;  and  easily  settled  into  a  sober,  discreet, 
calculating  Epicurean  philosopher,  who  sought  the  5»mffMMM 
bonum  of  man  in  temperate,  regulated  and  elevated  pleasure. 
The  first  two  years  after  his  return  to  England  he  spent  princi- 
pally at  his  father's  country  seat  at  Buriton,  in  Hampshire, 
only  nine  months  being  given  to  the  metropolis.  He  has  left 
an  amusing  acccunt  of  his  employments  in  the  country,  where 
his  love  of  study  was  at  <mce  inflamed  by  a  large  and  unwonted 
command  of  books  and  checked  by  the  necessary  interrtq)ti(nu 
of  his  otherwise  happy  domestic  life.  After  breakfast  "  he  was 
expected,"  he  says,  to  spend  an  hour  with  Mrs  Gibbon;  after 
tea  his  father  claimed  his  conversation;  in  the  midst  of  an 
interesting  work  he  was  (Aen  cdled  down  to  entertain  idle 
visitors;  and,  worst  of  all,  he  was  poiodically  compelled  to 
return  the  well-meant  compliments.  He  mentions  that  he 
dreaded  the  "  recurrence  of  the  full  moon,"  which  was  the  period 
generally  selected  for  the  more  convenient  accomplishment  of 
such  formidable  excursicms. 

His  father's  library,  though  large  in  comparison  with  that  he 
commanded  at  Lausanne,  contained,  he  says,  "  much  trash  "; 
but  a  gradual  process  of  reconstruction  transformed  it  at  length 
into  that  "  numerous  and  select "  library  which  was  "  the 
foundation  of  his  works,  and  the  best  comfort  of  his  life  both  at 
home  and  abroad."  No  sooner  had  he  returned  home  than  he 
began  the  work  of  accumulation,  and  records  that,  on  the 
receipt  of  his  first  quarter's  allowance,  a  large  share  was  ai^ro- 
priated  to  his  literary  wants.  "  He  could  never  forget,"  he 
declares,  "  the  joy  with  which  he  exchanged  a  bank  note  of 
twenty  pounds  for  the  twenty  volumes  of  the  Memoirs  of  the 
Academy  of  Inscriptions,"  an  Academy  which  has  been  well 
characterized  (by  Sainte-Beuve)  as  Gibbon's  intellectual  father- 
land. It  may  not  be  uninteresting  here  to  note  the  prindples 
which  guided  him  both  now  and  afterwards  in  his  literary 
purchases.  "  I  am  not  conscious,"  says  he,  "  of  having  ever 
bought  a  book  from  a  motive  of  ostentation;  every  volume, 
before  it  was  dq>osited  on  the  ^elf,  was  either  read  or 
sufficiently  examined  ";  he  also  mentions  that  he  soon  adopted 
the  toloating  maxim  of  the  elder  Pliny,  that  no  book  is  ever  so 
bad  as  to  be  absolutely  good  for  nothing. 

In  London  he  seems  to  have  seen  but  little  select  society 
— partly  from  his  father's  taste,  "which  had  always  preferred 
the  highest  and  lowest  company,"  and  partly  from  his  own 
reserve  and  timidity,  increased  by  his  foreign  education,  which 
had  made  EngUsh  habits  unfamiliar,  and  the  very  langui^e 

*  The  affair,  however,  was  not  finally  broken  df  tiU  1 763.  Mdlle 
Curchod  soon  afterwards  became  the  wife  of  Neclor,  the  famous 
financier;  and  Gibbon  and  the  Neckers  frequently  afterwards  met 
on  terms  of  mutual  friendship  and  esteem. 
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in  gome  degree  strange.  And  thus  he  was  led  to  draw  that 
interesting  picture  of  the  literary  recluse  among  the  crowds  of 
London:  "  While  coaches  were  rattling  through  Bond  Street, 
I  have  passed  many  a  solitary  evening  in  my  lodging  with  my 
books.  My  studies  were  sometimes  interrupted  with  a  sigh, 
which  I  breathed  towards  Lauisanne;  and  on  the  approach  of 
spring  I  withdrew  without  reluctance  from  the  noisy  and 
extensive  scene  of  crowds  without  company,  and  dissipation 
without  pleasure.'*  He  renewed  former  acquaintance,  however, 
with  the  "poet"  Mallet,  and  through  hhn  gained  access  to 
Lady  Herv^'s  dxde,  where  a  congenial  admiration,  not  to  say 
affectation,  of  French  mannen  and  literature .  mAde  him  a 
weloMue  guest.  It  ought  to  be  added  that  in  each  of  the  twenty- 
five  years  of  Ms  subsequent  acquaintance  with  London  "  the 
prospect  gradually  brightened,"  and  his  soci^  as  well  as  his 
intellectual  qualities  secured  him  a  wide  circle  of  friends.  In 
one  respect  Mallet  gave  him  good  counsel  in  those  early  days. 
He  advised  him  to  addict  himself  to  an  assiduous  study  of  the 
more  idiomatic  English  writers,  such  as  Swift  and  Addison — 
with  a  view  to  unlearn  his  foreign  idiom  and  recover  his  half- 
forgotten  vernacular— a  task,  however,  which  he  never  per- 
fectly accomplished.  Much  as  he  admixed  these  writers,  Hume 
and  Robertson  were  still  greater  favourites,  as  well  from  their 
subject  as  for  their  style.  Of  his  admiiation  of  Himae's  style, 
of  its  namelfWB  grace  of  simple  elegance,  he  has  left  us  a  strong 
expression,  when  he  tells  us  that  it  (rften  compelled  him  to  dose 
the  historian's  volumes  with  a  mixed  sensation  of  delight  and 
despair. 

In  1761  Gibbon,  at  the  age  of  twenty-four,  after  many  delays, 
and  with  many  flutterings  of  hope  and  fear,  gave  to  the  world, 
in  French,  his  maiden  publication,  an  Essai  sur  I'itude  de  la 
litUratwe,  which  he  had  composed  two  years  before.  It  was 
published  partly  in  compliance  with  his  father's  wishes,  who 
thought  that  the  proof  of  some  literary  talent  mi^t  introduce 
him  favourably  to  puUic  notice,  and  secure  the  recommendation 
of  his  friends  f^  some  af^intment  in  connexion  with  the  mission 
of  the  English  ploiipotentiaries  to  the  otuigress  at  Auf^burg 
which  was  at  that  tune  in  contenq^tion.  But  in  yielding  to 
paternal  authority,  Gibbon  frankly  owns  that  he  "  complied, 
like  a  pious  son,  with  the  wish  of  his  own  heart." 

The  subject  of  this  youthful  effort  was  suggested,  its  author 
says,  by  a  refinement  of  vanity — "  the  desire  of  justifying  and 
praising  the  object  of  a  favourite  pursuit,"  namely,  the  study 
of  andent  literature.  Partly  owing  to  its  being  written  in 
French,  partly  to  its  character,  the  Essai  exdted  more  attention 
abroad  than  at  home.  Gibbon  has  critidzed  it  with  the  utmost 
frankness,  not  to  say  severity;  but,  after  every  abatement,  it 
is  unquestionably  a  suipxising  effort  for  a  mind  so  young,  and 
contuns  many  thoughts  which  would  not  have  disgraced  a 
thmkra  or  a  scholar  of  much  maturer  a^.  His  account  of  its 
first  reception  and  subsequent  fortunes  in  England  deserves  to 
be  dted  as  a  curious  piece  of  literary  history.  "  In  England," 
be  says,  "  it  was  recdved  with  cold  indifference,  little  read,  and 
speedily  forgotten.  A  small  impression  was  slowly  dispersed; 
the  bookseller  murmured,  and  the  author  (had  his  feelings  been 
more  exquisite)  might  have  wept  over  the  blunders  and  baldness 
of  the  English  translation.  The  publication  of  my  history 
fifteen  years  afterwards  revived  the  memory  of  my  first  p^form- 
ance,  and  the  essay  was  eagerly  sought  in  the  5ho{».  But  I 
refused  the  permission  which  Becket  solidted  of  r^rinting  it;  the 
public  curiodty  was  imperfectly  satisfied  by  a  pird«d  copy  of  the 
bookseUers  of  Dublin;  and  wiwn  a  csspy  of  the  ori^nal  edition 
has  been  discovered  in  a  sale,  the  primitive  value  of  half-a-ciown 
has  risen  to  the  fanciful  price  of  a  guinea  or  thirty  shillings."  * 

*  The  Essai,  in  a  good  English  translation,  now  appears  in  the 
Miscellaneous  Works.  Villemain  finds  in  it  "  peu  de  vues,  nulle 
orwinaUtS  surtout,  mais  une  grande  passion  litt^raire,  I'amour  des 
FecneFchesaavaotesetdu  beau langage."  Sainte-Beuve's criticism  is 
almost  identical  with  Gibbon's  own;  but  though  he  finds  that  "  la 
lecture  en  est  assez  difficile  et  parfois  obscure,  la  liaison  des  idSes 
fchappe  souvent  par  trop  de  concision  et  par  le  d^ir  qu'a  eu  le  jeune 
auteur  d'y  faire  entrer,  d  y  condenser  la  plupart  de  ses  notes, ' '  he  adds, 
"  il  y  a,  chemin  faisant,  des  vues  neuves  et  qui  senteat  rhistoiien." 


Some  time  before  the  publication  of  the  essay.  Gibbon  had 
entered  a  new  and,  one  might  suppose,  a  very  uncongenial 
scene  of  life.  In  an  hour  iA  patriotic  ardour  he  became  (June  1 2 , 
1759)  a  captain  in  the  Hampshire  militia,  and  for  more  than 
two  years  (May  10, 1760,  to  December  23, 1762)  led  a  wandering 
life  of  "  military  servitude."  Hampshire,  Kent,  Wiltshire  and 
Dorsetshire  formed  the  successive  theatres  of  what  he  calls  his 
"  bloodless  and  inglorious  campaigns."  He  complains  of  the 
busy  idleness  in  which  his  time  was  spent;  but,  con^dering  the 
circumstances,  so  adverse  to  study,  one  is  rather  surprised  that 
the  military  student  should  have  done  so  much,  tl^  that  he 
did  so  littfe;  and  never  probably  before  were  so  many  hours 
of  literary  study  ^>ent  in  a  tent.  In  estimadng  the  comparative 
advantages  and  disadvantages  of  this  wearisome  period  dL  his 
life,  he  has  summed  up  with  the  impartiality  of  a  philost^her 
and  the  sagacity  of  a  man  of  the  world.  Irksome  as  were  his 
employm«ats,  grievous  as  was  the  waste  of  time,  uncongenial 
as  were  his  companions,  solid  benefits  were  to  be  set  off  against 
these  things;  his  health  became  robust,  his  knowledge  of  the 
world  was  enlai^ed,  he  wore  off  some  of  his  foreign  idiom,  got 
rid  of  much  of  his  reserve;  he  adds — and  perhi^s  in  his  estimate 
it  was  the  benefit  to  be  most  prized  of  all — "  the  disdpline  and 
evolutions  of  a  modern  battalion  gave  me  a  dearer  notion  of  the 
phalanx  and  the  l^fimi,  and  the  captain  of  the  Hampshire 
grenadiers  (the  reader  may  unile)  has  not  been  useless  to  the 
histcnian  of  the  Roman  em{rire." 

It  was  during  this  period  that  be  read  Homer  and  Longinus, 
having  for  the  first  time  acquired  some  real  mastery  of  Greek; 
and  after  the  publication  of  the  Essai,  his  mind  was  full  of  projects 
for  a  new  literary  effort.  The  Italian  expedition  of  Charles  VIII. 
of  France,  the  crusade  of  Richard  I.,  the  wars  of  the  barons, 
the  lives  and  comparisons  of  Henry  V.  and  the  emperor  Titus, 
the  history  of  the  Black  Prince,  the  life  of  Sir  Philip  Sidney, 
that  of  Montrose,  and  finally  that  of  Sir  W.  Raleigh,  were  all 
of  them  soiously  contemplated  and  succesavdy  rejected. 
By  their  numbn  they  show  how  strong  was  the  impulse  to 
litCTatuie,  and  by  thdr  character,  how  determined  the  bent 
of  his  mind  in  the  direction  of  history;  while  their  variety  makes 
It  manifest  also  that  he  had  then  at  least  no  spedal  purpose  to 
serve,  no  preconcdved  theory  to  support,  no  particular  prejudice 
or  bdief  to  overthrow. 

The  militia  was  disbanded  in  1762,  and  Gibbon  joyfully  shook 
off  his  bonds;  but  his  literary  projects  were  still  to  be  postponed. 
Following  his  own  wishes,  though  with  his  father's  consent, 
he  had  early  in  1760  projected  a  Continental  tour  as  the  comple- 
tion "  ot  Ko.  English  gentleman's  education."  This  had  been 
interrupted  by  the  e[»sode  of  the  militia;  now,  however,  he 
resumed  his  purpose,  and  Idt  En^and  in  January  1763.  Two 
years  were  "  loosdy  defined  as  the  term  (tf  his  alienee,"  which 
he  oceeded  by  half  a  year—fuming  June  1765.  He  first 
vi^ted  Paris,  where  he  saw  a  good  deal  of  d'Alembert,  Diderot, 
Barth^lemy,  Raynal,  Hdv^tius,  Baron  d'Holbach  and  others 
of  that  drde,  and  was  often  a  wdcome  guest  in  the  saloons  of 
Madame  Geoffrin  and  Madame  du  Deffand.*  Voltaire  was  at 
Geneva,  Rousseau  at  MontmcK'ency,  and  Buffon  he  neglected 
to  visit;  but  so  congem'al  did  he  find  the  sodety  for  whidi  his 
education  had  so  well  prepared  him,  and  into  which  some  literary 
reputation  had  already  preceded  him,  that  he  declared,  "  Had 
I  been  rich  and  independent,  I  should  have  prcdonged  and 
perhaps  have  fixed  my  residence  at  Paris." 

From  France  he  proceeded  to  Switzerland,  and  spent  nearly  a 
year  at  Lausanne,  where  many  friendships  and  studies  were 
resumed,  and  new  ones  begun.  His  reading  was  largely  dedgned 
to  enable  him  fully  to  profit  by  the  long-contemplated  Itidiaa 
tour  which  began  in  April  1764  and  lasted  somewhat  more  than 
a  year.  He  has  recorded  one  or  two  interesting  notes  on  Turin, 
Genoa,  Florence  and  other  towns  at  which  halt  was  made  on  his 
route;  but  Rome  was  the  great  object  of  his  pilgrimage,  and  the 
words  in  which  he  has  alluded  to  the  feelings  with  iriiidi  he 

■  Her  letters  to  Walpole  about  Gibbon  contain  some  intmsting 
remarks  by  this  "  aveugle  clairvoyante,"  as  Voltaire  calls  her;  but 
they  belong  to  a  later  period  (i777)< 
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approached  it  are  sudi  as  cannot  be  omitted  from  any  sketch 

of  Gibbon,  however  brief.  "  My  temper  is  not  very  susceptible 
of  enthusiasm,  and  the  enthusiasm  which  I  do  not  feel  I  have 
ever  scorned  to  affect.  But  at  the  distance  of  twenty-five  years 
I  can  neither  forget  nor  express  the  strong  emotions  which 
agitated  my  mind  as  I  first  approached  and  entered  the  Eternal 
City.  After  a  sleepless  night,  I  trod  with  a  lofty  step  the  ruins 
of  the  forum;  each  memorable  spot,  where  Romulus  stood, 
or  Tully  spoke,  or  Caesar  fell,  was  at  once  present  to  my  eye; 
and  several  days  of  intoxication  were  lost  or  enjoyed  before  I 
could  descend  to  a  cool  and  minute  investigation."  Here  at 
last  his  long  yeaming  for  some  great  theme  worthy  of  his  historic 
genius  was  gratified.  The  first  conception  of  the  Dedine  and 
Pail  arose  as  he  lingered  one  evening  amidst  the  vestiges  of 
ancient  glory.  "  It  was  at  Rome,  on  the  15th  of  October  1764, 
as  I  sat  miising  amidst  the  ruins  of  the  Capitol,  while  the  bare- 
footed friars  were  singing  vespers  in  the  temple  of  Jupiter,  that 
the  idea  of  writing  the  dedine  and  fall  of  the  city  first  started 
to  my  mind." 

The  five  years  and  a  half  which  intervened  between  his  return 
from  this  tour,  in  June  1765,  and  the  death  of  his  father,  in 
November  1770,  seem  to  have  formed  the  portion  of  his  life 
which  "  he  passed  with  the  least  enjoyment  and  remembered 
with  the  least  satisfaction."  He  attended  every  spring  the 
meetings  of  the  militia  at  Southampton,  and  rose  successively 
to  the  rank  of  major  and  lieutenant-colonel  commandant;  but 
was  each  year  "  more  disgusted  with  the  inn,  the  wine,  the  com- 
pany, and  the  tiresome  repetition  of  annual  attendance  and 
daily  exercise."  From  bis  own  account,  however,  it  appears 
that  other  and  deeper  causes  produced  this  discontent.  Sincerely 
attached  to  his  home,  he  yet  felt  the  anomaly  of  his  position. 
At  thirty,  still  a  dependant,  without  a  settled  occupation,  without 
a  definite  social  status,  he  often  regretted  that  he  had  not 
"  embraced  the  lucrative  pursuits  of  the  law  or  of  trade,  the 
chances  of  civil  office  or  India  adventure,  or  even  the  fat  slumbers 
fA  the  church."  From  the  emoluments  of  a  profession  he 
"  might  have  derived  an  unple  fortune,  or  a  competent  income 
instead  of  being  stinted  to  the  same  narrow  allowance,  to  be 
increased  only  by  an  event  which  he  sincerely  deprecated." 
Doubtless  the  secret  fire  of  a  consuming,  but  as  yet  ungratified, 
literary  ambition  also  troubled  his  repose.  He  was  still  contem- 
plating "  at  an  awful  distance  "  The  Dedine  and  Fallt  and 
meantime  revolved  some  other  subjects,  that  seemed  more 
immediately  practicable.  Hesitating  for  some  time  between 
the  revolutions  of  Florence  and  those  of  Switzerland,  he  consulted 
M.  Deyverdun,  a  young  Swiss  with  whom  he  had  formed  a  close 
and  intimate  friendship  during  his  first  residence  at  Lausanne, 
and  finally  decided  in  &vour  of  the  land  which  was  his  "  friend's 
by  .birth  "  and  "  his  own  by  adoption."  He  executed  the  first 
book  in  French;  it  was  read  (in  1767),  as  an  anonymous  produc- 
tion, before  a  literary  society  of  foreigners  in  London,  and 
condemned.  Gibbon  sat  and  Ustened  unobserved  to  their 
strictures.  It  never  got  beyond  that  rehearsal;  Hume,  indeed, 
approved  of  the  performance,  only  deprecating  as  unwise  the 
author's  preference  for  French;  but  Gibbon  sided  with  the 
majority. 

In  1767  also  he  joined  with  M.  Deyverdun  in  starting  a  literary 
journal  under  the  title  of  Memoires  lUUraires  de  la  Grande- 
BrOagne.  But  its  circulation  was  limited,  and  only  the  second 
volume  had  appeared  (1768)  when  Deyverdun  went  abroad. 
The  materials  abrady  collected  for  a  third  volume  were  sup- 
pressnl.  It  is  interesting,  however,  to  know,  that  in  the  first 
volume  is  a  review  by  Gibbon  of  Lord  Lyttelton's  History  of 
Henry  II.,  and  that  the  second  volume  contains  a  contribution 
by  Hume  on  Walpole's  Historic  Doubts. 

The  next  appearance  of  the  historian  made  a  deeper  impression. 
It  was  the  first  distinct  print  of  the  lion's  foot.  "  Ex  ungue 
leonem  "  might  have  been  justly  said,  for  he  attacked,  and 
attacked  successfully,  the  redoubtable  Warburton.  Of  the 
many  paradoxes  in  the  Divine  Legation,  few  are  more  extravagant 
than  the  theory  that  Virgil,  tn  the  sixth  book  of  his  Aeneid, 
intended  to  allegorize,  in  the  visit  of  his  hero  and  the  Sibyl  to  the 


shades,  the  initiation  of  Aeneas,  as  a  lawgiver,  into  the  Eleusinian 
mysteries.  This  theory  Gibbon  completely  exploded  in  his 
Critical  Observations  (1770) — no  very  difficult  task,  indeed, 
but  achieved  in  a  style,  and  with  a  profusion  of  learning,  which 
called  forth  the  warmest  commendations  both  at  home  and 
abroad.  Warburton  never  replied;  and  few  will  believe  that 
he  would  not,  if  he  had  not  thought  silence  more  discreet. 
Gibbon,  however,  regrets  that  the  style  of  his  pamphlet  was 
too  acrimonious;  and  this  r^ret,  considering  his  antagonist's 
slight  claims  to  forbearance,  is  creditable  to  him.  "  X  cannot 
forgive  myself  the  contemptuous  treatment  of  a  man  who, 
with  all  his  faults,  was  entitled  to  my  esteem;  and  I  can  less 
forgive,  in  a  personal  attack,  the  cowardly  concealment  of  my 
name  and  character." 

Soon  after  his  "  release  from  the  fruitless  task  of  the  Swiss 
revolution  "  in  1768,  he  had  gradually  advanced  from  the  wish 
to  the  hope,  from  the  hope  to  the  design,  from  the  design  to  the 
execution  of  his  great  historical  work.  His  preparations  were 
indeed  vast.  The  classics, "  as  low  as  Tacitus,  Pliny  the  Younger 
and  Juvenal,"  had  been  long  familiar.  He  now  "  plunged  into 
the  ocean  of  the  Augustan  history,"  and  "with  pen  almost 
alwa^  in  hand,"  pored  over  all  the  original  records,  Greek  and 
Latin,  between  Trajan  and  the  last  of  the  Western  Caesars. 
"  The  subsidiary  rays  of  medals  and  inscriptions,  of  geography 
and  chronology,  were  thrown  on  their  proper  objects;  and  I 
appUed  the  collections  of  Tillemont,  whose  inimitable  accuracy 
almost  assumes  the  character  of  genius,  to  fix  and  arrange 
within  my  reach  the  loose  and  scattered  atoms  of  historical 
information."  The  Christian  aptologists  and  their  pagan 
assailants;  the  Theodosian  Code,  with  Godefroy's  commentary; 
the  Annais  and  Antiquities  of  Muratori,  collated  with  "  the 
parallel  or  transverse  lines"  of  Sigonius  and  Maffei,  Fagi  and 
Baronius,  were  all  critically  studied.  Still  following  the  wise 
maxim  which  be  had  adopted  as  a  student,  "  multum  legere 
potius  quam  multa,"  he  reviewed  again  and  again  the  immortal 
works  of  the  French  and  English,  the  Latin  and  Italian  classics. 
He  deepened  and  extended  his  acquaintance  with  Greek,  par- 
ticularly with  his  favourite  authors  Homer  and  Xenophon; 
and,  to  crown  all,  he  succeeded  in  achieving  the  third  perusal 
of  Blackstone's  Commentaries. 

The  course  of  his  study  was  for  some  time  seriously  interrupted 
by  his  father's  illness  and  death  in  1770,  and  by  the  many  dis- 
tractions connected  with  the  transference  of  his  residence  from 
Buriton  to  London.  It  was  not,  indeed,  until  October  1772  that 
he  found  himself  at  last  independent,  and  fairly  settled  in  his 
house  and  library,  with  full  leisure  and  opportunity  to  set  about 
the  composition  of  the  first  volume  of  his  history.  Even  then 
it  appears  from  his  own  confessim  that  he  long  brooded  over 
the  diaos  of  materials  he  had  amused  before  light  dawned  upon 
it.  At  the  commencement,  he  says,  "all  was  dark  and  doubt- 
ful ";  the  limits,  divisions,  even  the  title  of  his  work  were 
undetermined;  the  first  chapter  was  composed  three  times, 
and  the  second  and  third  twice,  before  he  was  satisfied  with  his 
efforts.  This  prolonged  meditation  on  his  design  and  its  execu- 
tion was  ultimately  well  repaid  by  the  result:  so  methodical 
did  his  ideas  become,  and  so  readily  did  his  materials  shape 
themselves,  that,  with  the  above  exceptions,  the  original  MS. 
of  the  entire  six  quartos  was  sent  uncopied  to  the  printers.  He 
also  says  that  not  a  sheet  had  been  seen  by  any  other  eyes  than 
those  of  author  and  printer,  a  statement  indeed  which  must  be 
taken  with  a  small  deduction;  or  rather  we  must  suppose  that  a 
few  chaptera  had  been  submitted,  if  not  to  the  "  eyes,"  to  the 
"  ears  "  of  others;  for  he  elsewhere  tells  us  that  he  was  "  soon 
disgusted  with  the  modest  practice  of  reading  the  manuscript 
to  his  friends."  Such,  however,  were  his  preliminary  difficulties 
that  he  confesses  he  was  often  "  tempted  to  cast  away  the  labour 
of  seven  years  ";  and  it  was  not  until  February  1776  that  the 
first  volume  was  published.  The  success  was  instant,  and,  for  a 
quarto,  probably  unprecedented.  The  entire  impression  was 
exhausted  in  a  few  days;  a  second  and  a  third  edition  were 
scarcely  adequate  to  the  demand.  The  author  might  almost  have 
said,  as  Lord  Byron  after  the  publication  of  Cktide  Haroidf 
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that  "  he  awoke  one  moming  and  found  himself  famous."  In 
addition  to  public  ai^lause,  he  was  gratified  by  the  more  select 
praises  of  the  fairest  living  authorities  in  that  branch  of 
literature:  "  the  candour  of  Dr  Robertson  embraced  his 
disdple ";  Hume's  letter  of  congratulation  "  overpaid  the 
labour  of  ten  years."  The  latter,  however,  with  his  usual 
sagacity,  anticipated  the  objections  which  he  saw  could  be 
urged  against  the  famous  fifteenth  and  sixteenth  chapters.  '*  I 
think  you  have  observed  a  very  prudent  temperament;  but  it 
was  impossible  to  treat  the  subject  so  as  not  to  give  grounds  of 
suspicion  against  you,  and  you  may  expect  that  a  clamour  will 
arise." 

The  "  damour  "  thus  predicted  was  not  slow  to  make  itself 
heard.  Within  two  years  the  famous  chapters  had  elicited 
what  might  almost  be  called  a  library  of  controvert-  The 
only  attack,  however,  to  which  Gibbon  deigned  to  make  any 
reply  was  that  of  Davies,  who  had  impugned  his  accuracy  or 
good  faith.  His  Vindication  appeared  in  February  1779;  and, 
as  Milman  remarks,  "  this  single  discharge  from  the  ponderous 
artillery  of  learning  and  sarcasm  laid  prostrate  the  whole  dis- 
orderly squadron  "  of  his  rash  and  feeble  assailants.^ 

Two  years  before  the  publication  of  this  first  volume  Gibbon 
was  elected  member  of  parliament  for  Liskeard  (1774).  His 
political  duties  did  not  suspend  his  prosecution  of  1^  history, 
except  on  one  occasion,  and  for  a  little  while,  in  1779,  when  he 
undertook,  on  behalf  of  the  ministry,  a  task  which,  if  well 
performed,  was  also,  it  must  be  added,  well  rewarded.  The 
French  government  had  issued  a  manifesto  preparatory  to  a 
declaration  of  war,  and  Gibbon  was  solicited  by  Chancellor 
Thurlow  and  Lord  Weymouth,  secretary  of  state,  to  answer  it. 
In  compliance  with  this  request  he  produced  the  able  Mimoire 
justificaiif,  composed  in  French,  and  delivered  to  the  courts  of 
Europe;  and  shortly  afterwards  he  received  a  seat  at  the 
Board  of  Trade  and  Plantations — little  more  than  a  sinecure 
in  itself,  but  with  a  very  substantial  salary  of  nearly  j£8oo  per 
annum.  His  acceptance  displeased  some  of  his  former  political 
associates,  and  he  was  accused  of  "deserting  his  party."  In  his 
Memoir,  indeed.  Gibbon  denies  that  he  had  ever  enlbted  with 
the  Whi^  A  note  of  Fox,  however,  on  the  mar^n  <rf  a  copy 
of  The  Detline  and  Fall  records  a  very  distinct  remembrance 
of  the  historian's  previous  vituperation  of  the  ministry;  within 
a  fortnight  of  the  date  of  his  acceptance  of  ofiice,  he  is  there 
alleged  to  have  said  that  "  there  was  no  salvation  for  this  country 
until  six  beads  of  the  principal  persons  in  administration  were 
laid  upon  the  table."  Lord  Sheffield  merely  replies,  somewhat 
weakly  it  must  be  said,  that  his  friend  never  intended  the  words 
to  be  taken  literally.  More  to  the  point  is  the  often-quoted 
passage  from  Gibbon's  letter  to  Deyverdun,  where  the  frank 
revelation  is  made:  "  You  have  not  forgotten  that  I  went  into 
parliament  without  patriotism  and  without  ambition,  and  that 

*  For  a  very  full  list  of  publications  in  answer  to  Gibbon's  attack  on 
Christianity  reference  may  be  made  to  the  Bibhoerapher's  Manual, 
pp.  885-886  (1858}.  Of  these  the  earliest  were  Watson's  Apology 
(1776),  Sali^ury's  Strictures  (1776)  and  CheUum's  (anonymous) 
Remarks  (i776)-  In  177*  the  Few  Remarks  by  a  Gentleman  (Francis 
Eyre),  the  Siet*y  of  Loftus,  the  Letters  <j(  Apthorpe  and  the  Examina- 
tion of  Davies  appeared.  Gibbon's  Vindication  (1779)  called  forth  a 
Reply  by  Davies  (1779).  and  A  Short  Appeal  to  Me  Puidic  by  Francis 
Eyre  (1779).  Laughton's  polemical  treatise  was  published  in  1780, 
and  those  of  Milner  and  Taylor  in  1781.  Chelsum  returned  to  the 
attack  in  1785  (A  Reply  to  Mr  Gibbon's  Vindication  ),  and  Sir  David 
Dalrymple  (An  Inquiry  into  the  Secondary  Causes,  &c.)  made  his 
first  appearance  in  the  controverBv  in  1786.  Travis's  Letters  on 
I  John  v.  7  are  dated  1784;  and  Spedalieri's  Confutaeione  del- 
V  esame  del  Cristianismo  fatto  da  Gibbon  was  published  at  Rome  (2 
vols.  4to)  in  the  same  year.  It  is  impossible  not  to  concur  in  almost 
eveiy  point  with  Gibbon's  own  estimate  of  his  numerous  assailants. 
Their  crude  productions,  for  the  most  part,  were  conspicuous  rather 
for  insolence  and  abusiveness  than  for  logic  or  leammg.  Those  of 
Bishop  Watson  and  Lord  Hailes  were  the  best,  but  simply  b^use 
they  contented  themselves  with  a  diqMssionate  exposition  of  the 
general  argument  in  favour  of  Christianity.  The  most  foolish  and 
discreditable  was  certainly  that  of  Davies;  his  unworthy  attempt  to 
depreciate  the  great  historian's  learning,  and  his  captious,  cavi  fling, 
acrimonious  charges  of  petty  inaccuracies  and  discreditable  falsifi- 
cation gave  the  object  of  hts  attack  an  easy  triumph. 


all  my  views  tended  to  the  convenient  and  respectable  place  of 
a  lord  of  trade." 

In  April  1781  the  second  and  third  quartos  of  his  History 
were  published.  They  excited  no  controversy,  and  were  com- 
paratively little  talked  about — so  Uttle,  indeed,  as  to  have 
extorted  from  him  a  half  murmur  about  "  coldness  and  pre- 
judice." The  volumes,  however,  were  bought  and  read  with 
sUent  avidity.  Meanwhile  public  events  were  developing  in  a 
manner  that  had  a  considerable  influence  upon  the  manner  in 
which  the  remaining  years  of  the  historian's  life  were  spent. 
At  the  general  election  in  1780  he  had  lost  his  seat  for  Liskeard, 
but  had  subsequently  been  elected  for  Lymington.  The  ministry 
of  Lord  North,  however,  was  tottering,  and  soon  after  fell;  the 
Board  of  Trade  was  abolished  by  the  passing  of  Burke's  bill  in 
1783,  and  Gibbon's  salary  vani^ied  with  it — no  trifle,  for  his 
expenditure  had  been  for  three  years  on  a  scale  somewhat 
disproportionate  to  his  private  fortune.  He  did  not  like  to 
depend  on  statesmen's  promises,  which  are  proverbially  un- 
certain of  fulfilment;  he  as  little  liked  to  retrench;  and  he 
was  wearied  of  parliament,  where  he  had  never  given  any  but 
silent  votes-  Urged  by  such  considerations,  he  once  more 
turned  his  eyes  to  the  scene  of  bis  early  exile,  where  he  might 
live  on  his  decent  patrimony  in  a  style  which  was  impossible  in 
England,  and  pursue  unembarrassed  his  literary  studies.  He 
therefore  resolved  to  fix  himself  at  Lausanne. 

A  word  only  is  necessary  on  his  parliamentary  career.  Neither 
nature  nor  acquired  habits  qualified  him  to  be  an  orator;  his 
late  entrance  on  public  life,  his  natural  timidity,  his  feeble  voice, 
his  limited  command  of  idiomatic  English,  and  even,  as  he 
candidly  confesses,  his  h'terary  fame,  were  all  obstacles  to  success. 
"  After  a  fleeting,  illusive  hope,  prudence  condemned  me  to 
acquiesce  in  the  humble  station  of  a  mute.*  ...  I  was  not 
armed  by  nature  and  education  with  the  intrepid  energy  of 
mind  and  voice—'  Vincentem  strepitus  et  natum  rebus  agendis.' 
Timidity  was  fortified  by  pride,  and  even  the  success  of  my 
pen  discouraged  the  trial  of  my  voice."  His  repugnance  to  public 
life  had  been  strongly  expressed  to  his  father  in  a  letter  of  a  very 
early  date,  in  which  he  begged  that  the  money  whidi  a  seat  in 
the  House  of  Commons  would  cost  might  be  expended  in  a  mode 
more  agreeable  to  him.  -Gibbon  was  dght-and-thirty  when  he 
entered  parliament;  and  the  obstades  which  even  at  an  earlier 
period  he  had  not  had  courage  to  encounter  were  hardly  likely 
to  be  vanquished  then.  Nor  had  he  much  political  sagacity. 
He  was  better  skilled  in  investigating  the  past  than  in  divining 
the  future.  While  Burke  and  Fox  and  so  many  great  statesmen 
proclaimed  the  consequences  of  the  collision  with  America, 
Gibbon  saw  nothing  but  colonies  in  rebellion,  and  a  paternal 
government  justly  incensed.  His  silent  votes  were  all  given  on 
that  hypothesis.  In  a  similar  manner,  while  he  abhorred  the 
French  Revolution  when  it  came,  he  seems  to  have  had  no 
apprehension,  like  Chesterfield,  Burke,  or  even  Horace  Walpole, 
(A  its  approach;  nor  does  he  appear  to  have  at  all  suspected  that 
it  had  had  anjrthing  to  do  with  the  speculations  of  the  philosophic 
coteries  in  which  he  had  taken  such  delight.  But  while  it  may 
be  doubted  whether  his  presence  in  parliament  was  of  any 
direct  utility  to  the  legislative  business  of  the  country,  there  can 
be  no  question  of  the  present  advantage  which  he  derived  from 
it  in  the  prosecution  of  the  great  work  of  his  life — an  advantage 
of  which  he  was  fully  conscious  when  he  wrote:  "  The  eight 
sessions  that  I  sat  in  parliament  were  a  school  of  civil  prudence, 
the  first  and  most  essential  virtue  of  an  historian." 

Having  sold  all  his  property  except  his  library — to  him 
equally  a  necessary  and  a  luxury — Gibbon  repaired  to  Lausanne 
in  September  1783,  and  took  up  his  abode  with  his  caxly  friend 
Deyverdun,  now  a  resident  there.  Perfectly  free  from  every 
engagement  but  those  which  his  own  tastes  imposed,  easy  in 
his  circumstances,  commanding  just  as  much  society,  and  that 
as  select,  as  he  pleased,  with  the  noblest  scenery  spread  out  at 
his  feet,  no  situation  can  be  imagined  more  favourable  for  the 

'  In  1775  he  writes  to  Holroyd:  "  I  am  still  a  mute;  it  is  more 
tremendous  than  I  inu^ined ;  the  great  qieakers  fill  me  with  despair ; 
the  bad  ones  with  terror."  /^~>  T 
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prosecution  of  his  literary  enterprise;  a  hermit  in  his  study  as 
long  as  he  chose,  he  found  the  most  delightful  recreation  always 
ready  for  him  at  the  threshold.  "  In  London,"  says  he,  "  I  was 
lost  in  the  crowd;  I  ranked  with  the  first  families  in  Lausanne, 
and  my  style  of  prudent  expense  enabled  me  to  maintain  a 
fair  balance  of  reciprocal  civilities.  .  .  .  Instead  of  a  small 
house  between  a  street  and  a  stable-yard,  I  began  to  occupy  a 
spacious  and  convenient  mansion,  connected  on  the  north  side 
with  the  city,  and  open  on  the  south  to  a  beautiful  and  boundless 
horiiEoa.  A  garden  of  four  acres  had  been  laid  out  by  the  taste 
of  M.  Deyverdun:  from  the  garden  a  rich  scenery  ot  meadows 
and  vineyards  descends  to  the  Leman  Lake,  and  the  prospect 
far  beyond  the  lalce  is  crowned  by  the  stupendous  mountains  of 
Savoy."  In  this  enviable  retreat,  it  is  no  wonder  that  a  year 
should  have  been  suffered  to  roll  round  before  he  vigorously 
resumed  his  great  work — and  with  many  men  it  would  never 
have  been  resumed  in  such  a  paradise.  We  may  remark  in 
passing  that  the  retreat  was  often  enlivened,  or  invaded,  by 
friendly  tourists  from  England,  whose  "  frequ^t  incursions  " 
into  Switzerland  our  recluse  seems  half  to  lament  as  an  eviL 
Among  his  more  valued  visitors  were  M.  and  Mme  Necker; 
Mr  Fox  also  gave  him  two  welcome  "  days  of  free  and  private 
society  "  in  1788.  Differing  as  they  did  in  politics.  Gibbon's 
testimony  to  the  genius  and  character  of  the  great  statesman 
is  highly  honourable  to  both:  "  Perhaps  no  human  being,"  he 
says,  "  was  ever  more  perfectly  exempt  from  the  taint  of  male- 
volence, vanity,  or  falsehood." 

When  once  fairly  reseated  at  his  task,  he  proceeded  in  this 
delightful  retreat  leisurely,  yet  rapidly,  to  its  completion.  The 
fourth  volume,  partly  written  in  1782,  was  comj^ted  in  June 
1784;  the  preparation  of  the  fifth  volume  occupied  less  than 
two  years;  while  the  sixth  and  last,  begun  i8th  May  1786,  was 
finished  in  thirteen  months.  The  feelings  with  which  he  brought 
his  labours  to  a  close  must  be  described  in  his  own  inimitable 
words:  "  It  was  on  the  day,  or  rather  night,  of  the  37th  of  June 
1787,  between  the  hours  of  eleven  and  twelve,  that  I  wrote  the 
last  hnes  of  the  last  page  in  a  summer  house  in  my  garden. 
After  laying  down  my  pen,  I  took  several  turns  in  a  herceau  or 
covered  walk  of  acacias,  which  commands  a  prospect  of  the 
country,  the  lake,  and  the  mountains^  The  air  was  temperate, 
the  sky  was  serene,  the  silver  orb  of  the  moon  was  reflected 
from  the  waters,  and  all  nature  was  silent.  I  will  not  dissemble 
the  first  emotions  of  joy  on  the  recovery  of  my  freedom,  and, 
perhaps,  the  establishment  of  my  fame.  But  my  pride  was  soon 
humbled,  and  a  sober  melancholy  was  spread  over  my  mind  by 
the  idea  that  I  had  taken  an  everlasting  leave  of  an  old  and 
agreeable  a>m[>anion,  and  that  whatsoever  might  be  the  future 
date  of  my  History,  the  life  of  the  historian  must  be  short  and 
precarious." 

Taking  the  manuscript  with  him,  Gibbon,  after  an  absence 
of  four  years,  once  more  visited  London  in  1787;  and  the  51st 
anniversary  of  the  author's  birthday  (27th  April  1788)  witnessed 
the  publication  of  the  last  three  volumes  of  The  Decline  and 
Fall.  They  met  with  a  quick  and  easy  sale,  were  very  extensively 
read,  and  very  liberally  and  deservedly  praised  for  the  unflagging 
industry  and  vigour  they  displayed,  though  just  exception,  if 
only  on  the  score  of  good  taste^  was  taken  to  the  scoffing  tone 
he  continued  to  maintain  in  all  passages  where  the  Christiui 
religion  was  ^>ecially  concerned,  and  much  foult  was  found  witli 
the  indecency  of  some  of  his  notes.* 

He  returned  to  Switzerland  in  July  1788,  cherishing  vague 
schemes  of  fresh  literary  activity;  but  genuine  sorrow  caused 
by  the  dfeath  of  his  friend  Deyverdun  interfered  with  steady 
work,  nor  was  it  easy  for  him  to  fix  on  a  new  subject  which  should 
be  at  once  congenial  and  proportioned  to  his  powers;  while  the 
premonitoiy  mutterings  of  the  great  thunderstorm  of  the  French 
Revolution,  which  reverberated  in  hollow  echoes  even  through 

*  An  anonymous  pamphlet,  entitled  Observations  on  the  three  last 
volumes  of  the  Roman  History,  appeared  in  1788;  Disney's  Sermon, 
with  Strictures,  in  1790;  and  Wnitaker's  Review,  in  1791.  With 
regard  to  the  second  of  the  above  complaints,  surprise  will  probably 
be  felt  that  it  was  not  extended  to  portions  of  the  text  as  well  as  to 
the  notes. 


the  quiet  valleys  of  Switzerland,  further  troubled  his  repose. 
For  some  months  he  found  amusement  in  the  preparation  of  the 
delightful  Memoirs  (1789)  from  which  most  of  our  knowledge 
of  his  personal  history  is  derived;  but  his  letters  to  friends  in 
England,  written  between  1788  and  1793  occasionally  betray 
a  slight  but  uimiistakable  tone  of  ennui.  In  April  1793  he  un- 
expectedly received  tidings  of  the  death  of  Lady  Sheffield; 
and  the  motive  of  friendshq)  thus  supplied  combined  with  the 
pressure  of  public  events  to  urge  him  homewards.  He  arrived 
in  England  in  the  following  June,  and  spent  the  summer  at 
Sheffield  Place,  where  his  presence  was  even  more  highly  prized 
than  it  had  ever  before  been.  Returning  to  London  early  in 
November,  he  found  it  necessary  to  consult  his  physicians  for 
a  symptom  which,  neglected  since  1761,  had  gradually  become 
complicated  with  hydrocele,  and  was  now  imperatively  demand- 
ing surgical  aid;  but  the  painful  operations  which  had  to  be 
performed  did  not  interfere  with  his  customary  cheerfulness, 
nor  did  they  prevent  him  from  paying  a  Christmas  visit  to 
Sheffield  Place.  Here,  however,  fever  made  its  appearance; 
and  a  removal  to  London  (January  6,  1794)  was  ransidered 
imperative.  Another  operation  brought  him  some  relief;  but 
a  relapse  occurred  during  the  ni^t  of  the  15th,  and  on  the 
following  day  he  peacefully  breathed  his  last.  His  remains 
were  laid  in  the  burial  place  of  the  Sheffield  family,  Fletching, 
Sussex,  where  an  epitaph  by  Dr  Parr  describes  his  character  and 
work  in  the  language  at  once  of  el^ance,  of  modoation  and  of 
truth. 

The  personal  appearance  of  Gibbon  as  a  lad  of  sixteen  is 
brought  before  us  somewhat  dindy  in  M.  Pavilliard's  description 
of  the  "thin  little  figure,  with  a  large  head,  disputing  and 
arguing,  with  the  greatest  ability,  all  the  best  arguments  that 
had  ever  been  used  in  favour  of  popery."  What  he  afterwards 
became  has  been  made  more  vividly  familiar  by  the  clever 
silhouette  [oefixed  to  the  MisceUaneous  Works  (Gibbon  himself, 
at  least,  we  know,  did  not  regard  it  as  a  caricature),  and  by 
Sir  Joshua  Reynolds's  portrait  so  often  engraved.  It  is  hardly 
fair  perhaps  to  add  a  reference  to  Suard's  highly-coloured 
description  of  the  short  Silenus-like  figure,  not  more  than  56  in. 
in  height,  the  slim  legs,  the  large  tumed-in  feet,  the  shrill  pierdng 
voice;  but  almost  every  one  will  remember,  from  Croker's 
BosweUy  Colman's  account  of  the  great  historian  "  tapping  his 
snuS-box,  smirking  and  smiling,  and  rounding  his  periods  " 
from  that  mellifluous  mouth.  It  has  already  been  seen  that 
Gibbon's  early  ailments  all  left  him  on  the  approach  of  manhood; 
thenceforward,  "  till  admonished  by  the  gout,"  he  could  trul^^ 
boast  of  an  immunity  weU-nigh  perfect  from  every  bodily 
complaint;  an  exceptionally  vigorous  brain,  and  a  stomadi 

almost  too  good,"  united  to  bestow  upon  him  a  vast  capacity 
alike  for  work  and  for  enjoyment.  This  capacity  he  never 
abused  so  as  to  burden  his  conscience  or  depress  his  spirits. 
"  The  madness  of  superfluous  health  I  have  never  known." 
To  illustrate  the  intensity  of  the  pleasure  he  found  alike  in  the 
solitude  of  his  study  and  in  the  relaxations  of  genial  social 
intercourse,  almost  any  page  taken  at  random,  either  from  the 
Life  or  from  the  Letters,  would  suffice;  and  many  incidental 
touches  show  that  he  was  not  a  stranger  to  the  delights  of  quiet 
contemplati(m  of  the  beauties  and  grandeurs  of  nature.  His 
manners,  if  formal,  were  refined;  his  conversation,  when  he 
felt  himself  at  home,  interesting  and  unaffected;  and  that  he 
was  capable  alike  of  feeling  and  inspiring  a  very  constant  friend- 
ship there  are  many  witnesses  to  show.  That  his  temperament 
at  the  same  time  was  frigid  and  comparatively  passionless 
cannot  be  denied;  but  neither  ought  this  to  be  imputed  to  him 
as  a  fault;  hostile  criticisms  upon  the  grief  for  a  father's  death, 
that  "  was  soothed  by  the  conscious  satisfaction  that  I  had 
discharged  all  the  duties  of  filial  piety,"  seem  somewhat  out  of 
place.  His  most  ardent  admirers,  however,  are  constrained 
to  admit  that  he  was  deficient  in  large-heuted  benevolence; 
that  he  was  destitute  of  any  "  enthusiasm  of  humanity  ";  and 
that  so  far  as  every  sort  of  religious  yearning  or  aspiration  is 
concerned,  his  poverty  was  almost  unique.  Gibbon  was  such 
a  man  as  Horace  might  have  been,  had  the  Ro^an  £picucean 
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been  fonder  of  hard  intellectual  work,  and  less  prone  than  he 
was  to  the  indulgence  of  emotion.  (II.  Ro.;  J.  S.  Bl.) 

Gibbon's  literary  art,  the  sustained  excellence  of  his  style, 
his  piquant  epigrams  and  his  brilliant  irony,  would  perhaps 
not  secure  for  his  work  the  immortality  which  it  seems  likely 
to  enjoy,  if  it  were  not  also  marked  by  ecumenical  grasp,  extra- 
ordinary accuracy  and  striking  acuteness  of  judgment.  It  is 
needless  to  say  that  in  many  points  his  statements  and  conclu- 
mons  must  now  be  corrected.  He  was  never  content  with 
secondhand  accounts  when  the  primary  sources  were  accessible; 
"  I  have  always  endeavoured,"  he  says,  "  to  draw  from  the 
fountainhead;  my  curiosity,  as  well  as  a  sense  of  duty,  has 
always  urged  me  to  study  the  originals;  and  if  they  have 
sometimes  eluded  my  search,  I  have  carefully  marked  the 
secondary  evidence  on  whose  faith  a  passage  or  a  fact  were 
reduced  to  depend."  Since  he  wrote,  new  authorities  have 
been  discovered  or  rendered  accessible;  works  in  Greek,  Latin, 
Slavonic,  Armenian,  Syriac,  Arabic  and  other  languages,  which 
he  was  unable  to  consult,  have  been  published.  Again,  many 
d  the  authorities  which  he  used  have  been  edited  in  superior 
texts.  The  relative  weights  of  the  sources  have  been  more 
nicely  determined  by  critical  investigation.  Archaeology  has 
become  a  science.  In  the  immense  r^on  which  Gibbon  surveyed 
there  is  hardly  a  section  which  has  not  been  submitted  to  the 
microscopic  examination  of  specialists. 

But  apart  from  the  inevitable  advances  made  in  the  course 
of  a  century  during  which  historical  research  entered  upon  a 
new  phase,  the  reader  of  Gibbon  must  be  warned  against  one 
capital  defect.  In  judging  the  Decline  and  Fall  it  should  carefully 
be  observed  that  it  falls  into  two  parts  which  are  heterogeneous 
in  the  method  of  treatment.  The  first  part,  a  little  more  than 
five-eighths  of  the  work,  supplies  a  very  full  history  of  460  years 
(a.d.  180-^1);  the  second  and  smaUa*  part  is  a  summary 
history  of  aboat  800  years  (a.d.  641-1453)  in  which  certun 
episodes  are  selected  for  fuller  treatment  and  so  made  pn»ninent. 
To  the  first  part  unstinted  praise  must  be  accorded;  it  may  be 
said  that,  with  the  materials  at  the  author's  disposition,  it 
hardly  admitted  of  improvement,  except  in  trifling  details. 
But  the  second,  notwithstanding  the  brilliancy  of  the  narrative 
and  the  masterly  art  in  the  grouping  of  events,  suffers  from  a 
radical  defect  which  renders  it  a  misleading  guide.  The  author 
designates  the  story  of  the  later  empire  at  Constantinople 
(after  Heraclius)  as  "  a  uniform  tale  of  weakness  and  misery," 
a  judgment  which  is  entirely  false;  and  in  accordance  with 
this  doctrine,  he  makes  the  emfure,  which  is  his  proper  subject, 
mexdy  a  string  for  conn«:ting  great  movements  which  affected 
it,  such  as  the  Saracen  conquests,  the  Crusade^  the  Mongol 
invasions,  the  Turkish  conquests.  He  failed  to  bring  out  Uie 
momentous  fact  that  up  to  the  isth  century  the  empire  was  the 
bulwark  of  Europe  against  the  East,  nor  did  he  appreciate  its 
importance  in  preserving  the  heritage  of  Greek  civilization. 
He  compressed  into  a  single  chapter  the  domestic  history  and 
policy  of  the  emperors  from  the  son  of  Heraclius  to  Isaac  Angelus ; 
and  did  no  jitstice  to  the  remarkable  ability  and  the  indefatigable 
industry  shown  in  the  service  of  the  state  by  most  of  the  sovereigns 
from  Leo  III.  to  Basil  II.  He  did  not  penetrate  into  the  deeper 
causes  underlying  the  revolutions  and  palace  intrigues.  His 
eye  rested  on^  <m  superficial  characteristics  which  have  served 
to  associate  the  name  *'  Byzantine  "  with  treachery,  cruelty, 
bigotry  and  decadence.  It  was  reserved  for  Finlay  to  depict, 
with  greater  knowledge  and  a  juster  perception,  the  lights  and 
shades  of  Byzantine  history.  Thus  the  later  part  of  the  Decline 
and  Fall,  while  the  narrative  of  certain  episodes  will  always 
be  read  with  profit,  does  not  convey  a  true  idea  of  the  history  of 
the  empire  or  of  its  significance  in  the  history  of  Europe.  It 
must  be  added  that  the  pages  on  the  Slavonic  peoples  and  their 
relations  to  the  empire  are  conspicuously  insufficient;  but  it 
must  be  taken  into  account  that  it  was  not  till  many  years  after 
Gibbon's  death  that  Slavonic  history  began  to  receive  due 
attention,  in  consequence  of  the  rise  of  competent  scholars 
amtmg  the  Slavs  themselves. 

The  most  famous  chapters  of  the  Decline  and  PaU  are  the 


fifteenth  and  sixteenth,  in  which  the  historian  traces  the  early 
progress  of  Christianity  and  the  policy  of  the  Roman  government 
towards  it.  The  flavour  of  these  chapters  is  due  to  the  irony 
which  Gibbon  has  employed  with  consummate  art  and  felicity. 
There  was  a  practical  motive  for  using  this  weapon.  An  attack 
on  Christianity  laid  a  writer  open  to  prosecution  and  penalties 
under  the  statutes  of  the  realm  (9  and  10  William  "SXL  c.  23, 
still  unrepealed).  Gibbon's  stylistic  artifice  both  averted  the 
peril  <rf  prosecution  and  rendered  the  attack  more  telling.  In 
his  AiU^noffraphy  he  allege  that  he  learned  frwn  the  Provincial 
Letters  of  Pascal  '*  to  manage  the  weapon  of  grave  and  temperate 
irony,  even  on  subjects  of  ecclesiastical  solemnity."  It  is  not 
easy,  however,  to  perceive  much  resemblance  between  the 
method  of  Pascal  and  that  of  Gibbon,  though  in  particular 
passages  we  may  discover  the  influence  which  Gibbon  acknow- 
ledges. For  instance,  the  well-known  description  (in  chap, 
xlvii.)  of  the  preposition  "  in  "  occurring  in  a  theological  dogma 
as  a  "  momentous  particle  which  the  memory  rather  than  the 
understanding  must  retain  "  is  taken  directly  from  the  first 
Provincial  Letter.  The  main  points  in  the  general  condu^ona 
oi  these  chapters  have  been  borne  out  by  subsequent  research. 
The  account  of  the  causes  of  the  expansion  of  Christianity  is 
chiefly  to  be  criticized  for  its  omisaons.  There  were  a  number 
of  important  contributory  conditions  (enumerated  in  Hamack's 
Mission  und  Ausbreitung  des  Christerttums)  which  Gibbim  did 
not  take  into  account.  He  rightly  insisted  on  the  facilities  of 
communication  created  by  the  Roman  empire,  but  did  not 
emphasize  the  diffusion  of  Judaism.  And  he  did  not  realize 
the  importance  of  the  kinship  between  Christian  doctrine  and 
Hellenistic  syncretism,  which  helped  to  promote  the  reception 
of  Christianity.  He  was  ignorant  of  another  fact  of  great 
importance  (which  has  only  in  recent  years  been  fully  appreciated 
through  the  researches  of  F.  Cumont),  the  wide  dififusion  of  the 
Mithraic  rdigion  and  the  close  analogies  between  its  doctrines 
and  those  of  Christianity.  In  regard  to  the  attitude  of  the 
Roman  government  towards  the  Christian  rdigion,  there  are 
questions  still  subjudice;  but  Gibbon  had  the  merit  of  reducing 
the  number  of  martyrs  within  probable  limits. 

Gibbon's  verdict  on  the  history  of  the  middle  ages  is  contained 
in  the  famous  sentence,  "  I  have  described  the  triumph  of 
barbarism  and  religion."  It  is  important  to  understand  clearly 
the  criterion  which  he  applied;  it  is  frequently  misapprehended. 
He  was  a  son  of  the  i8th  century;  he  had  studied  with  sym- 
pathy Locke  and  Montesquieu;  no  one  appreciated  more  keeidy 
than  he  did  political  liberty  aiul  the  freedom  of  an  Englishman. 
This  is  illustrated  by  his  love  of  Switzerland,  his  intense  interest 
in  the  fortunes  of  that  country,  his  deugn  of  writing  "  Hie 
History  of  the  Liberty  of  the  Swiss  " — a  theme,  he  says  "  from 
which  the  dullest  stranger  would  catch  fire."  Such  views  and 
sentiments  are  incompatible  with  the  idealization  of  a  benevolent 
despotism.  Yet  in  this  matter  Gibbon  has  been  grossly  misappre- 
hended and  misrepresented.  For  instance,  Mirabeau  wrote  thus 
to  Sir  Samuel  Romilly:  "I  have  never  been  able  to  read  the 
work  of  Mr  Gibbon  without  being  astounded  that  it  should  ever 
have  been  written  in  English;  or  without  being  tempted  to  turn 
to  the  author  and  say,  '  You  an  Englishman  ?  No,  indeed.' 
That  admiration  for  an  empire  of  more  than  two  hundred  millions 
(rf  men,  where  not  one  had  the  ri^t  to  call  himself  free;  that 
effeminate  philosophy  which  has  more  praise  for  luxury  and 
pleasures  than  for  all  the  virtues;  that  style  always  elegant  and 
never  energetic,  reveal  at  the  most  the  elector  of  Hanover's  slave. " 
This  criticism  is  based  on  a  perverse  misreading  of  the  historUm's 
observations  on  the  age  of  Trajan,  Hadrian  and  the  Antonines. 
He  enlarges,  as  it  was  his  business  to  do,  on  the  tranquillity  and 
prosperity  of  the  empire  in  that  period,  but  he  does  not  fail  to 
place  his  finger  on  the  want  of  political  liberty  as  a  fatal  defect. 
He  paints  out  that  under  this  benevolent  despotism,  though  men 
might  be  happy,  their  happiness  was  unstable,  because  it  de- 
pended on  the  character  of  a  single  man;  and  the  highest  praise 
he  can  give  to  those  virtuous  princes  is  that  they  "  deserved  the 
honour  Of  restoring  the  republic,  had  the  Romans  of  their  days 
been  o^ble  of  a  rational  freedom."   The  criterion  by  which 
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Gibbon  judged  civilization  and  progress  was  the  measure  in  which 
the  happiness  of  men  is  secured,  and  of  that  happiness  he  con- 
sidered political  freedom  an  essential  condition.  He  was  essenti- 
ally humane;  and  it  is  worthy  of  notice  that  he  was  in  favour  of 
the  abolition  of  slavery,  while  humane  men  like  his  friend  Lord 
Sheffield,  Dr  Johnson  and  Boswell  were  opposed  to  the  anti- 
slavery  movement. 

Bibliography.— Of  the  original  quarto  edition  of  The  Decline 
and  Fall,  vol.  i.  appeared,  as  has  already  been  stated,  in  1776,  vols, 
ii.  and  iii.  in  1781  and  vols,  iv.-vi.  (inscnbed  to  Lord  North)  in  1788. 
In  later  editions  vol.  i.  was  considerably  altered  by  the  author; 
the  others  hardly  at  all.  The  number  of  modern  reprints  has  been 
very  considerable.  For  many  years  the  most  important  and  valuable 
English  edition  was  that  of  Milman  (1839  and  1845),  which  was 
reissued  with  many  critical  additions  by  Dr  W.  Smith  (8  vols.  8vo, 
1854  and  1872).  This  has  now  been  superseded  by  the  edition, 
with  copious  notes,  by  Professor  J.  B.  Bury  (7  vols.  8vo,  1896- 
I900)_.  The  edition  in  Bohn's  British  Classics  (7  vols.,  1853)  deserves 
mention.  See  also  the  essay  on  Gibbon  in  Sir  Spencer  Walpole's 
Essays  and  Bicgraphia  (1907).  As  a  curiosity  of  literature  Bowdler's 
edition,  "  adapted  to  the  use  of  families  and  young  persons,"  by  the 
expurgation  of  "  the  indecent  expressions  and  all  allusions  of  an 
improper  tendency"  (5  vols.  8vo,  1825),  may  be  noticed.  The 
French  translation  of  Le  Clerc  de  SeptchSnes,  continued  by  D6- 
meunier,  Boulard  and  Cantwell  {1788-1795),  has  been  frequently 
reprinted  in  France.  It  seems  to  be  certain  that  the  portion  usually 
attributed  to  Septchgnes  was,  in  part  at  least,  the  work  of  his  dis- 
tinguished pupil,  Louis  XVL  A  new  edition  of  the  complete  trans- 
lation, prefaced  by  a  letter  on  Gibbon's  life  and  character,  from  the 
pen  of  Suard,  and  annotated  by  Guizot,  appeared  in  1812  (and  again 
m  1828).  There  are  at  least  two  German  translations  of  Tkt  Decline 
and  Fail,  one  by  Wenck,  Schreiter  and  Beck  (1805-1807),  and  a 
second  by  Johann  C.  Sporschil  (1837,  new  ed.  1862).  The  Italian 
translation  (alluded  to  by  Gibbon  himself)  was,  along  with  Spedalieri's 
ConftUazione,  reprinted  at  Milan  in  1823.  There  is  a  Russian  trans- 
lation by  Neviedomsld  (7  parts,  Moscow,  1883-1886),  and  an  Hun- 
garian version  of  cc.  1-38  by  K.  Hegyessy  (Pest,  1868-1869). 
Gibbon's  Miscellaneous  Works,  with  Memoirs  of  his  Lifv  and  Writings, 
composed  by_  Himself;  illustraied  from  his  Letters,  with  occasional  Notes 
and  Narrative,  published  by  Lord  Sheffield  in  two  volumes  in  1796, 
has  been  often  reprinted.  The  new  edition  in  five  volumes  {1814) 
contained  some  previously  unpublished  matter,  and  in  particular  the 
fragment  on  the  revolutions  of  Switzerland.  A  French  translation 
of  the  Miscellaneous  Works  by  Marign6  appeared  at  Paris  in  1798. 
There  is  also  a  German  translation  (Leipzig,  1801).  It  may  be  added 
that  a  special  translation  of  the  chapter  on  Roman  Law  (Gibbon's 
historische  Obersicht  des  rdmischen  Rechts)  was  published  by  Hugo 
at  Gfittingen  in  18^9,  and  has  frequently  been  used  as  a  text-book  in 
German  universities.  This  chapter  has  also  appeared  in  Polish 
(Cracow,  1844)  and  Greek  (Athens,  1840).  Tne  centenary  of 
Gibbon's  death  was  celebrated  in  1894  under  the  auspices  ol  the 
Royal  Historical  Society:  Proceedings  of  the  Gibbon  Commemoration, 
1794-1894.  by  R.  H.  T.  Ball  (1895).  G-  B.  B.) 

GIBBON,  the  collective  title  of  the  smaller  man-like  apes 
of  the  Indo-Malay  countries,  all  of  which  may  be  included  in 
the  single  genus  Hylobates.  Till  recently  these  apes  have  been 
generally  included  in  the  same  family  {SimUdae)  with  the 
chimpanzee,  gorilla  and  orang-utan,  but  they  are  now  regarded 
by  several  naturalists  as  representing  a  family  by  themselves — 
the  Hylobatidae.  One  of  the  distinctive  features  of  this  family 
is  the  presence  of  small  naked  callosities  on  the  buttocks; 
another  being  a  difference  in  the  number  of  vertebrae  and  ribs 
as  compared  with  those  of  the  Simiidac.  The  extreme  length 
of  the  limbs  and  the  absence  of  a  tail  arc  other  features  of  these 
small  apes,  which  are  thoroughly  arboreal  in  their  habits,  and 
make  the  woods  resound  with  their  unearthly  cries  at  night. 
In  agility  they  are  unsurpassed;  in  fact  they  are  stated  to  be  so 
swift  in  their  movements  as  to  be  able  to  capture  birds  on  the 
wing  with  their  paws.  When  they  descend  to  the  ground — which 
they  must  often  do  in  order  to  obtain  water — they  frequently 
walk  in  the  upright  postiure,  either  with  the  hands  crossed  behind 
the  neck,  or  with  the  knuckles  resting  on  the  ground.  Their 
usual  food  consists  of  leaves  and  fruits.  Gibbons  may  be  divided 
into  two  groups,  the  one  represented  by  the  siamang,  Hylobates 
(Symphalangus)  syndactylus,  of  Siunatra  and  the  Malay  Peninsula, 
and  the  other  by  a  number  of  closely  allied  species.  The  union 
of  the  index  and  middle  fingers  by  means  of  a  web  extending 
as  far  as  the  terminal  joints  is  the  distinctive  feature  of  the 
siamang,  which  is  the  largest  of  the  group,  and  black  in  colour 
with  a  white  frontal  band.  Black  or  puce-grey  is  the  prevailing 
colour  in  the  second  group,  of  which  the  hulock  (H.  hulock)  of 


Assam,  H.  lar  of  Arakan  and  Pegu,  H.  erUeUdides  of  Tenasserim 
(fig.),  and  H.  agUis  of  Sumatra  are  well-known  representatives. 
A  female  of  the  Hainan  gibbon  {H.  hainanus)  in  confinement 
changed  from  uniform  sooty-black  (without  the  white  frontal 
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band  of  the  black  phase  of  the  hulock)  to  puce-grey;  but  it  is 
probable  that  this  was  only  an  individual,  or  at  most  a  sexual, 
peculiarity.  The  range  of  the  genus  extends  from  the  southern 
bank  of  the  Bramaputra  in  Assam  to  southern  China,  the  Malay 
Peninsula,  Java,  Sumatra  and  Borneo.  (R.  L.*) 

OIBBONS,  QRINLINO  (1648-1721),  English  wood-carver, 
was  bom  in  1648,  according  to  some  authorities  of  Dutch  parents 
at  Rotterdam,  and  according  to  others  of  English  parents  at 
London.  By  the  former  he  is  said  to  have  come  to  London  after 
the  great  fire  in  1666.  He  early  displayed  great  cleverness  and 
ingenuity  in  his  art,  on  the  strength  of  which  he  was  recommended 
by  Evelyn  to  Charles  II.,  who  employed  him  in  the  execution 
both  of  statuary  and  of  ornamental  carving  in  wood.  In  the 
early  part  of  the  i8th  century  he  worked  for  Sir  Christopher 
Wren.  In  statuary  one  of  his  principal  works  is  a  life-size  bronze 
statue  in  the  court  of  Whitehall,  representing  James  II.  in  the 
dress  of  a  Roman  emperor,  and  he  also  designed  the  base  of  the 
statue  of  Charles  I.  at  Charing  Cross.  It  is,  however,  chiefly  as 
a  sculptor  in  wood  that  he  is  famous.  He  was  employed  to 
execute  the  ornamental  carving  for  the  chapel  at  Windsor,  the 
foliage  and  festoons  in  the  choir  of  St  Paul's,  the  baptismal  fonts 
in  St  James's,  and  an  immense  quantity  of  ornamental  work 
at  Burleigh,  Chatsworth,  and  other  aristocratic  mansions.  The 
finest  of  all  his  productions  in  this  style  is  believed  to  be  the 
ceiling  which  he  devised  for  a  room  at  Petworth.  His  subjects 
are  chiefly  birds,  flowers,  foliage,  fruit  and  lace,  and  many  of 
his  works,  for  delicacy  and  elaboration  of  details,  and  truthfulness 
of  imitation,  have  never  been  surpassed.  He,  however,  some- 
times wasted  his  ingenuity  on  trifling  subjects;  many  of  his 
flowers  used  to  move  on  their  stems  like  their  natural  prototypes 
when  shaken  by  a  breeze.  In  1714  Gibbons  was  appointed 
master  carver  in  wood  to  George  I.  He  died  at  London  on  the 
3rd  of  August  1721. 

OIBBONS,  JAHES  (1834-  ),  American  Roman  Catholic 
cardinal  and  archbishop,  was  bom  in  Baltimore,  Maryland, 
on  the  23rd  of  July  1834,  and  was  educated  at  St  Charles  CoUege, 
EUicott  City,  Maryland,  and  St  Mary's  Seminary,  Baltimore, 
where  he  finished  his  theological  training  and  was  ordained  priest 
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on  the  30th  of  June  1861.  After  a  short  time  spent  on  the 
missions  of  Baltimore,  he  was  called  to  be  secretuy  to  Arcb- 
bish(^  Martin  J.  SpalcUng  and  asdstant  at  the  cathednl.  When 
in  1866  the  Second  Plenary  Council  of  Baltimore  conadered  the 

matter  of  new  diocesan  developments,  he  was  selected  to  organize 
the  new  Vicariate  Apostolic  of  North  Carolina;  and  was  con- 
secrated bishop  in  August  1868.  During  the  four  successful  years 
spent  in  North  Carolina  he  wrote,  for  the  benefit  of  his  mission 
work.  The  Faith  of  our  Fathers,  a  brief  presentation  of  the 
doctrines  of  the  Roman  Catholic  Church,  especially  intended  to 
reach  Protestants;  the  books  passed  through  more  than  forty 
editions  in  America  and  about  seventy  in  England,  and  an 
answer  was  made  to  it  in  Faith  of  our  Forefathers  (1879),  by 
Edward  J.  Steams.  Gibbons  was  transferrad  to  the  see  of 
Richmond,  Virginia,  in  1873,  and  in  1877  was  made  coadjutor, 
with  the  right  of  succession,  to  the  Archbishop  (James  R.  Bayley) 
of  Baltimore.  In  October  of  the  same  year  he  succeeded  to  the 
archbishopric.  Pope  Leo  XIII.  in  1883  selected  him  to  preside 
over  the  Third  Plenary  Council  in  Baltimore  (1884),  and  on  the 
30th  of  June  1886  created  him  a  cardinal  priest,  with  the  title 
of  Santa  Maria  Trastevere,  His  simplicity  of  life,  foresight 
and  prudence  made  him  a  power  in  the  church.  Thoroughly 
American,  and  a  lover  of  the  people,  he  greatly  altered  the  atti- 
tude of  the  Roman  Catholic  Church  toward  the  Knights  of  Labor 
and  other  labour  organizations,  and  his  pubUc  utterances  dis- 
played the  true  in^incts  of  a  popular  leader.  He  contributed 
frequently  to  periodicals,  but  as  an  author  is  known  principally 
by  his  works  on  religious  subjects,  including  Our  Christian 
Heritage  (1889)  and  The  Ambassador  of  Christ  (1896).  For 
many  years  an  ardent  advocate  of  the  establishment  of  a 
Catholic  university,  at  the  Third  Plenary  Council  of  Baltimore 
(1884)  he  saw  the  realization  of  his  desires  in  the  establish- 
ment of  the  Catholic  University  of  America  at  Washington,  of 
which  he  became  first  chancellor  and  president  of  the  board 
of  trustees. 

GIBBONS*  ORLANDO  (1583-1625),  EngUsh  musical  composer, 
was  the  most  illustrious  of  a  famiUy  of  musicians  all  more  or 
less  able.  We  know  <tf  at  least  three  generations,  for  Orlando's 
father,  William  Gibbons,  having  been  one  of  the  waits  of  Cam- 
bridge, may  be  assumed  to  have  acquired  some  profidency  in 
the  art.  His  three  sons  and  at  least  one  of  his  grandsons  inherited 
and  further  developed  his  talent.  The  eldest,  Edward,  was  made 
bachelor  of  music  at  Cambridge,  and  successively  held  important 
musical  appointments  at  the  cathedrals  of  Bristol  and  Exeter; 
Ellis,  the  second  son,  was  organist  of  Salisbury  cathedral,  and 
is  the  composer  of  two  madrigals  in  the  collection  known  as  the 
The  Triumphs  of  Oriana.  Orlando  Gibbons,  the  youngest  and 
by  far  the  most  celebrated  of  the  brothers,  was  bom  at  Cambridge 
in  1583.  Where  and  under  whom  he  studied  is  not  known,  but 
in  his  twenty-first  year  be  was  sufficiently  advanced  and  cele- 
brated to  receive  the  important  post  cIL  organist  of  the  Chapel 
Royal.  His  first  published  composition  "  Fantasies  in  three 
parts,  composed  for  viols,"  appeared  in  1610.  It  seems  to  have 
been  the  first  piece  of  music  printed  in  England  from  engraved 
plates,  or  "  cut  in  copper,  the  like  not  heretofore  extant."  In 
1623  he  was  created  doctor  of  music  by  the  university  of  Oxford. 
For  this  occasion  he  composed  an  anthem  for  eight  parts,  Oi^a^ 
yow  Hands,  still  extant.  In  the  following  year  he  became 
organist  of  Westminster  Abbey.  Orlando  Gibbons  died  before 
the  beginning  of  the  civil  war,  or  it  may  be  supposed  that,  like 
his  eldest  brother,  he  would  have  bem  a  staunch  royaUst.  In 
a  different  sense,  however,  he  died  in  the  cause  of  his  master; 
for  having  been  summoned  to  Canterbury  to  produce  a  com- 
position written  in  celebration  of  Charles's  marriage,  he  there 
fell  a  victim  to  smallpox  on  the  5th  of  June  1625. 

For  a  full  list  of  his  compositions,  see  Grove's  Dictionary  of  Music. 
His  portrait  may  be  found  in  Hawkins's  well-known  History-  His 
vocal  pieces,  madrigals,  motets,  canons,  &c.,  are  admirable,  and 

erove  aim  to  have  been  a  great  master  of  pure  polyphony.  We 
ave  also  some  ^>ecimena  of  nis  Instrumental  muaic,  such  as  the  six 
pieces  for  the  virginals  published  In  Parthenia,  a  collection  of  in- 
Btrumental  mu^  produced  by  Gibbons  in  conjunction  with  Dr  Bull 
and  Byrd. 


GIBBS,  JOSUH  WILLARD  (1839-1903),  American  mathe- 
matical physicist,  the  fourth  child  and  only  son  of  Josiah  WiUard 
Gibbs  (1790-X861),  who  was  professor  of  sacred  literature  in 
Yale  Divinity  School  from  1834  till  his  death,  was  born  at  New 

Haven  on  the  nth  of  February  1839.  Entering  Yale  College 
in  1854  be  graduated  in  1858,  and  continuing  his  studies  there 
was  appointed  tutor  in  1863.  He  taught  Latin  in  the  first  two 
years,  and  natural  philosophy  in  the  third.  He  then  went  to 
Europe,  studying  in  Paris  in  1866-1867,  in  Berlin  in  1867  and 
in  Heidelberg  in  186S.  Returning  to  New  Haven  in  1869,  he 
was  appointed  professor  of  mathematical  physics  in  Yale  College 
in  1871,  and  held  that  position  till  his  death,  which  occurred  at 
New  Haven  on  the  38th  of  Afvil  Z903.  His  first  contributions 
to  mathematical  physics  were  two  papers  puUished  in  1873 
the  Transactions  of  the  Connecticut  Academy  on  "Ckaphical 
Methods  in  the  Thermodynamics  of  Fluids,"  and  "  Method  of 
Geometrical  Representation  of  the  Thermodynamic  Properties 
of  Substances  by  means  of  Surfaces."  His  next  and  most  im- 
portant publication  was  his  famous  paper  "  On  the  Equilibrium 
of  Heterogeneous  Substances  "  (in  two  parts,  1876  and  1878), 
which,  it  has  been  said,  founded  a  new  department  of  chemical 
science  that  is  becoming  comparable  in  importance  to  that  created 
by  Lavoisier.  This  work  was  translated  into  Gennan  by  W. 
(Htwald  (who  styled  its  author  the  "  founder  of  chemical 
energetics  ")  in  1891  and  into  French  by  H.  le  Chatelier  in 
1899.  In  i88z  and  1884  he  printed  some  notes  on  the  elements 
of  vector  analysis  for  the  use  of  his  students;  these  were  never 
formally  published,  but  they  formed  the  basis  of  a  text-book  on 
Vector  Analysis  which  was  published  by  his  pupil,  £.  B.  Wilson, 
in  1901.  Between  1882  and  1889  a  series  of  papers  on  certain 
points  in  the  electromagnetic  theory  of  light  and  its  relation  to 
the  various  elastic  solid  theories  appeared  in  the  American 
Journal  of  Science,  and  his  last  work,  Elemetitary  Principles  in 
Statistical  Mechanics,  was  issued  in  1902.  The  name  of  Willard 
Gibbs,  who  was  the  most  distinguished  American  mathematical 
physicist  of  his  day,  is  especially  associated  with  the  "  Phase 
Rule,"  of  which  some  accotmt  will  be  found  in  the  article 
Energetics.  In  1901  the  Copley  medal  of  the  Royal  Society 
of  London  was  awarded  him  as  being  "  the  first  to  apply  the 
second  law  of  thermodynamics  to  the  exhaustive  discussion 
of  the  relation  between  chemical,  electrical  and  thermal  energy 
and  capacity  for  external  work." 

A  bicmaphical  sketch  will  be  found  in  hb  (xtllected  Scientific 
Papers  (2  vols.,  1906). 

GIBBS.  OUVER  WOLCOTT  (1832-1908),  American  chemist, 
was  bom  at  New  York  on  the  21st  of  February  1822.  His 
father,  Colonel  George  Gibbs,  was  an  ardent  mineralogist;  the 
mineral  gibbsite  was  named  after  him,  and  his  collection  was 
finally  bought  by  Yale  College.  Entering  Columbia  College 
in  1837,  Wolcott  (the  Oliver  he  dropped  at  an  eariy  date) 
gradudxd  in  184X,  and,  having  assisted  Robert  Hare  at  Penn- 
sylvania University  for  several  months,  he  next  entered  the 
College  of  Physicians  and  Surgeons  in  New  York,  qualifying  as 
a  doctor  of  medicine  in  1845.  Leaving  America  he  studied  in 
Germany  with  K.  F.  Rammelsberg,  H.  Rose  and  J.  von  Liebig, 
and  in  Paris  with  A,  Laurent,  J.B.  Dumas,  and  H.  V.  Regnault, 
returning  in  1848.  In  that  year  he  became  professor  of  chemistry 
at  the  Free  Academy,  now  the  College  of  the  City  of  New  York, 
and  in  1863  he  obtained  the  Rumford  professorship  in  Harvard 
University,  a  post  retained  until  his  retirement  in  18S7  as  pro- 
fessor emeritus.  He  died  on  the  9th  of  December  1908.  Gibbs' 
researches  were  mainly  in  analjrtical  and  ino^;amc  chemistry, 
the  cobaltammines,  pUtinum  metals  and  complex  adds  being 
especially  investigated.  He  was  an  excellent  teacher,  and 
contributed  many  articles  to  scientific  journals. 

See  the  Memwtal  Lecture  by  F.  W.  Clarke  in  the  J.C.S.  (1909), 
p.  1299. 

QIBEON,  a  town  in  Palestine  whose  inhabitants  wrested  a 
truce  from  Joshua  by  a  trick  (Josh,  ix.,  x.) ;  where  the  champions 
of  David  fought  those  of  Ish-bosheth  (2  Sam.  ii.  12-32);  where 
Joab  murdered  Amasa  (tfr.  xx.  8-10) ;  and  where  Johanan  went 
against  Ishmael  to  avenge  the  murder  of  Gedaliah  0er.  xli.  12). 
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Here  was  an  important  high  place  (i  Kings  iii.  4)  where  for  a 
time  the  tabernacle  was  deposited  (3  Chron.  i.  3).  The  present 
name  is  El-Jib;  this  is  a  small  village  about  5  m.  N.W.  of 
Jerusalem,  standing  on  an  isolated  hill  above  a  flat  com  valley. 
The  village  is  famous  for  its  springs,  and  the  reputation  seems 
ancient  (cf.  2  Sam.  ii.  13;  Jer.  xli.  12).  The  principal  spring 
issues  from  under  a  cliff  on  the  south-east  side  of  the  bill,  and 
the  water  runs  to  a  reservoir  lower  down.  The  sides  of  the 
hill  are  rocky,  and  remarkable  for  the  regular  stratification 
of  the  limestone,  which  gives  the  hill  at  a  distance  the  appear- 
ance of  being  terraced.  Scattered  olive  groves  surround  the 
place.    (R.  A.  S.  M.) 

OIBBOMITBS,  the  inhabitants  of  Gibeon,  an  Amorite  or 
Hivite  stronghold,  the  modem  El-Jib,  5  m.  N.W.  from  Jerusalem. 
According  to  Joshua  xvili.  25  it  was  one  of  the  cities  of  Benjamin. 
When  the  Israelites,  under  Joshua,  invaded  Canaan,  the 
Gibeonites  by  a  crafty  ruse  escaped  the  fate  of  Jericho  and  Ai 
and  secured  protection  from  the  invaders  (Joshua  ix.).  Cheyne 
thinks  this  story  the  attempt  of  a  later  age  to  explain  the  long 
independence  of  Gibeon  and  the  use  of  the  Gibeonites  as  slaves 
in  Solomon's  temple.  An  attempt  on  the  part  of  Saul  to  exter- 
minate the  clan  is  mentioned  in  2  Sam.  xxi.,  and  this  slaughter 
may  possibly  be  identified  with  the  massacre  at  Nob  recorded 
in  I  Sam.  xxii.  17-19  (see  Ency.  Bib.  col.  17x7)-  The  place  is 
also  associated  with  the  murders  of  Asahel  (2  Sam.  ii.  12),  Amasa 
(3  Sam.  xz.  8)  and  Gedaliah  (Jer.  ]di.  is),  and  with  the  wrathful 
intervention  of  Yahweh  referred  to  by  Isiiah  (xxviii.  21),  which 
we  may  identify  with  the  memorable  victory  of  David  over  the 
Philistines  recorded  in  2  Sam.  v.  25  (reading  Gibeon  for  Geba). 
Gibeon  was  the  seat  of  an  old  Canaanitisfa  sanctuary  afterwards 
used  by  the  Israelites;  it  was  here  that  Solomon,  immediately 
after  his  coronation,  went  to  consult  the  oracles  and  had  the 
dream  in  which  he  chose  the  gift  of  wisdom  (i  Kings  iii.). 

OIBRALTAR,  a  British  fortress  and  crown  colony  at  the 
western  entrance  to  the  Mediterranean.  The  whole  territory  is 
rather  less  than  3  m.  in  length  from  north  to  south  and  varies  in 
width  from  }  to  }  m.  Gibraltar  is  called  after  Tariq  (or  Tarik) 
ben  Zaid,  its  name  being  a  cormption  of  Jebel  Tariq  (Mount 
Tariq).  Tariq  invaded  Andalu«a  in  a.d.  711  with  an  army  of 
12,000  Arabs  and  Berbers,  and  in  the  last  days  of  July  of  that  year 
destroyed  the  Gothic  power  in  a  three  days'  fight  on  the  banks  of 
the  river  Guadalete  near  where  Jerez  de  la  Frontera  now  stands. 
In  order  to  secure  his  communications  with  Africa  he  ordered 
the  building  of  a  strong  castle  upon  the  Rock,  known  to  the 
Romans  as  Mons  Calpe.  This  work ,  begun  in  the  year  of  the  great 
battle,  was  a>mpleted  in  742.  It  covered  a  wide  area,  reaching 
from  the  shores  of  the  bay  to  a  point  half-way  up  the  north- 
western slope  of  the  rock;  here  the  keep,  a  massive  square 
tower,  still  stands  and  is  known  as  the  Moorish  castle. 

Tlie  Rock  itself  is  about  3)  m.  in  length,  and  at  its  northern  end 
rises  almost  perpendicularly  from  the  strip  of  flat  sandy  ground 
which  connects  it  with  the  Spanish  mainland.  At  the  north  end, 
on  the  crest  of  the  Rock  1200  ft.  above  sea-level,  is  the  Rock 
gun,  famous  in  the  great  siege.  Some  six  furlongs  to  the  south 
is  the  signal  station  (1255  ft.),  through  which  the  names  and 
messages  of  passing  ships  are  cabled  to  all  parts  of  the  world. 
Rather  less  than  |  m.  south  of  the  signal  station  is  O'Hara's 
Tower(x4o8ft.),thehighestpointoftheRock.  Southof  O'Hara's 
Tower  the  ground  falls  steeply  to  Windmill  Hill,  a  fairly  even 
surface  about  ^  of  a  sq.  m.  in  area,  and  doping  from  400  to  300  ft. 
above  the  sea-levd.  South  of  \^^null  Hill  are  Europa  Flats, 
a  wall-like  diff  200  ft.  or  more  in  height  dividing  them.  Europa 
Flats,  sloping  south,  end  in  cliffs  50  ft.  high,  which  at  and  around 
EiirojMi  Point  plunge  straight  down  into  deep  water.  Europa 
Point  is  the  most  southern  point  of  the  Rock,  and  is  distant 
nautical  miles  from  the  opposite  African  coast.  On  Europa 
Point  is  the  lighthouse  in  5"  21'  W.  and  36"  6'  30'  N.  On  the 
Mediterranean  side  the  Rock  is  almost  as  steep  and  inaccessible 
as  it  is  from  the  north.  Below  the  signal  station,  at  the  edge  of 
the  Mediterranean,  lies  Catalan  Bay,  where  there  is  a  little  village 
chiefly  inhabited  by  fishermen  and  others  who  make  their 
living  upon  the  waters;  but  Catalan  Bay  can  only  be  approached 


by  land  from  the  north  or  by  a  tunnel  through  the  Rock  from  the 
dockyard;  from  Catalan  Bay  to  Europa  Point  the  way  is  barred 
by  impassablecliff  s.  On  the  west  sideof  the  Rock  the  slopes  are  less 
steep,  especially  as  they  near  the  sea,  and  on  this  side  liethetown, 
the  Alameda  or  public  gardens,  the  barracks  and  the  dockyard. 

Geology. — The  rock  of  Gibraltar  consists,  for  the  most  part,  of 
pale  grey  limestone  oi  compact  and  sometimes  crystalline  structure, 

f generally  stratified  but  in  places  apparently  amorphous.  Above  the 
imestone  are  found  layers  of  dark  grey-blue  shales  with  intercalated 
beds  of  grit,  mudstone  and  limestone.  Both  limestone  and  shales 
are  of  the  Lower  Jurasac  age.  Professors  A.  C.  Ramsay  and  James 


Gdkie  (Quarterly  Journal  of  the  Geological  Sodeiy,  London,  August 
1878)  found  also  in  the  superficial  formatbns  of  the  Rock  various 
features  of  interest  to  the  students  of  Pleistocene  geology,  including 
massive  accumulations  of  limestone  breccia  or  ^glomerate,  bone 
breccias,  deposits  of  calcareous  sandstone,  raised  b^hes  and  loose 
sands.  The  oldest  of  these  superficial  formations  is  the  limestone 
breccia  of  Buena  Vista,  devoid  of  fosals  and  apparently  formed 
under  the  stress  of  hard  frosts,  indicatiiq;  conditions  of  climate  of 
great  severity.  To  account  for  frosts  UIk  these,  it  is  suggested  that 
the  surface  of  the  Rock  must  have  been  raised  to  an  elevation  much 
greater  than  its  present  height.  In  that  case  Europe  and  Africa 
would  probably  have  been  connected  by  an  isthmus  across  some  part 
of  the  present  site  of  the  Straits,  and  there  would  have  been  a  wider 
area  of  low  ground  round  the  base  of  the  Rock.  The  low  ground  at 
this,  and  probably  at  a  later  period,  must  have  been  clothed  with  a 
rich  vegetation,  necessary  for  the  support  of  a  varied  mammalian 
fauna,  whose  remains  have  been  found  in  the  Genista  caves.  After 
tUs  there  would  seem  to  have  been  a  subndence  to  a  depth  of  aonie 
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700  ft.  below  the  existit^  level.  This  would  account  for  the  ledges 
and  platforms  which  have  been  furmed  by  erosion  of  the  sea  high 
above  the  present  sea-level,  and  for  the  deposits  of  calcareous  sand- 
stone containing  sea  ^dls  of  existing  Mediterranean  species. 
The  extent  of  some  of  these  eroded  ledges  shows  that  pauses  of  long 
duration  intervened  between  the  periods  of  depression.  The  Rock 
seems  after  this  to  have  been  raised  to  a  level  considerably  above 
that  at  which  it  now  stands;  Europe  and  Africa  would  then  again 
have  been  united.  At  a  later  date  still  the  Rock  sank  once  more  to 
its  present  le^. 

Many  caves,  some  of  them  of  great  extent,  penetrate  the  interior 
of  the  rock;  the  best  known  of  these  are  the  Genista  and  St  Michael's 
caves.  St  Michael's  cave,  about  iiooft.abovesea-levelatitsmouth, 
slopes  tac^y  down  and  extends  over  400  ft.  into  the  Rock;  its 
extreme  undts  have  not,  however,  been  fully  explored.  It  consists 
of  a  series  of  five  or  more  chambers  of  considerable  extent,  connected 
by  narrow  and  crooked  pa^ges.  The  outermost  cave  is  70  ft.  in 
height  and  200  in  length,  with  massive  pillars  of  stalactite  reaching 
from  roof  to  floor.  The  second  cave  was  named  the  Victoria  cave 
by  its  discoverer  Capcain  Brome;  beyond  these  are  three  caves 
known  as  the  Leonora  caves,  "  Nothing,"  writes  Captain  Brome, 
"  can  exceed  the  beauty  of  the  stalactites;  they  form  clusters  of 
every  imaginable  shape-statuettes,  pillars,  foliages,  figures,"  and 
he  adds  that  American  visitors  have  admitted  that  even  the  Mammoth 
cave  itself  could  not  rival  thesegiantstalactitesin  picturesque  beauty. 

The  mammalian  remains  of  the  Genista  cave  have  been  described 
by  G.  Busk  {"  Quaternary  Fauna  of  Gibraltar  "  in  Trans,  of  Zool. 
Soc.  vol.  X.  p.  2,  1877).  They  were  found  to  contain  remains  of  a 
bear,  probably  Ursus  fossUis  of  Goldfuss;  of  a  hyena,  H.  crocuta  or 
spelaea;  of  cats  varying  from  a  leopard  to  a  wild  cat  in  nze;  oS  a 
rninoceroe,  resemblii^^in  species  remains  found  in  the  Thames 
valley;  two  forms  of  ibex;  the  hare  and  rabbit.  No  trace  has 
been  found  as  yet  of  Rhinoceros  tichorinus,  of  Ursus  spdaeus  or  of  the 
reindeer;  and  of  the  elephant  onl^  a  molar  tooth  of  EUphas  antiquus. 

Further  details  mav  be  found  in  the  Quarterly  Joum.  of  Ceot.  Soc. 
(James  Smith  of  Jordanhill),  vol.  ii.  and  in  vol.  xxi.  {Fossil  Contents 
of  the  Genista  Cave,  G.  Busk  and  Hugh  Falconer;  reprinted  in 
Faiaeonioloeical  Memws,  H.  Falconer,  London,  1868). 

Hora. — The  upper  part  of  the  Rock  is  in  summer  burnt  up  and 
brown,  but  after  the  first  autumn  rains  and  during  the  winter, 
Rpring  and  early  summer,  it  abounds  in  wild  flowers  and  shrubs, 
in  the  public  and  other  gardens  on  the  lower  ground,  where  there 
is  a  greater  depth  tA  aoxL  the  vegetation  is  luxuriant  and  is  only 
limited  by  the  supply  of  water  available  for  summer  irrigation. 
Dr  E.  F.  Kelaart  (nora  Calpensis,  London,  1846)  enumerates  more 
than  four  hundred  varieties  of  plants  and  ferns  indigenous  to 
Gibraltar,  and  about  fifty  more  wnich  have  been  introduced  from 
abroad.  Of  the  former  a  few  are  said  to  be  species  peculiar  to  the 
Rock.  The  stone-pine  and  wild-olive  are  perhaps  the  only  trees 
found  growing  in  a  natural  state.  In  the  public  and  private  gardens 
and  by  the  roadside  may  be  seen  the  pepper  tree,  the  plane,  the  white 
poplar,  the  acacia,  thebella-sombra  {Phytolacca  diotca),  the  eucalyptus 
or  Dlue  gum  tree,  and  palms  of  different  species;  and,  of  fruit  trees, 
the  orange,  lemon,  fig,  pomegranate,  loquat  and  almond.  The  aloe, 
flowering  aloe  and  pnckly  pear  are  common,  and  on  the  eastern  side  of 
•the  Rock  thepalmito  or  dwari  pa.lm  {Chamaeropshianilis)  is  abundant. 

Fauna. — The  fauna  of  Gibraltar,  from  want  of  space,  is  necessarily 
scanty.  The  Barbary  apes,  said  to  be  the  only  wild  monkeys  in 
Europe,  are  still  to  be  fmind  on  the  upi>er  part  of  the  Rock,  but  in 
very  reduced  numbers  j  about  the  b^nnine  of  the  30th  century 
four  or  five  only  remained,  which  were  said  to  be  all  females;  a 
young  male,  however,  was  brought  from  Africa.  The  last  male  of 
the  original  stock,  an  old  patriarch,  who  had  died  shortly  before  this, 
is  believed  to  have  killed  and,  it  is  said,  eaten  all  the  young  ones. 
A  small  variety  of  pigeon  brecils  in  the  steep  cliffs  at  the  north  end 
of  the  Rock.  A  few  red-legged  partridges,  some  rabbits,  two  or  three 
foxes  and  a  badger  or  two  will  complete  the  list. 

Climate. — Hie  climate  of  Gibraltar  is  pleasant  and  healthy, 
mild  in  winter,  and  only  moderately  hot  in  summer;  but  the 
heat,  though  not  excessive,  is  lasting.  The  three  months  of  June, 
July  and  August  are  almost  always  without  rain,  and  it  is  not 
often  that  rain  falls  in  the  months  of  May  and  September.  The 
first  autumn  rains,  however,  which  sometunes  begin  in  September, 
are  usually  heavy.  From  October  to  May  the  climate  is  for  the 
most  part  delightful,  warm  sunshine  prevailing,  tempered  by 
cool  breezes;  the  spells  of  bad  weather,  although  blustering 
enough  at  times,  are  seldom  of  more  than  a  few  days'  duration. 
The  thermometer  in  summer  does  not  often  reach  go*  F.  in  the 
shade;  from  83*  to  85*  may  be  taken  to  be  the  average  maximum 
for  July  and  August,  and  these  are  the  hottest  months  of  the 
year.  The  average  yeariy  rainfall  is  34*4  in.,  and  in  fifty  years 
from  1857  to  1906  the  greatest  recorded  rainfall  was  59-35  in., 
and  the  smallest  i6*7S  in.  The  water-supply  for  drinking  and 
cooking  purposes  is  almost  wholly  derived  from  rain-water 
stored  chiefly  in  underground  tanks;  there  are  very  few  good 


wells.  Many  of  the  better  class  of  houses  have  their  own  rain- 
water tanks,  and  there  are  large  tanks  belonging  to  the  naval 
and  military  authorities.  Large  storage  tanks  have  been  con- 
structed by  the  sanitary  commissioners  with  specially  prepared 
collecting  areas  high  up  the  Rock.  The  collecting  areas  cover  16 
acres,  and  the  storage  tanks  have  a  capacity  of  over  six  million 
gallons.  The  tanks  are  excavated  in  the  solid  rock,  whereby 
the  water  is  kept  in  the  dark  and  cool.  A  large  quantity  of 
brackish  water  for  flushing  purposes  and  baths  is  pumped  from 
the  sandy  flats  of  the  north  fnmt  on  the  Spanish  side  of  the  Rock. 

The  Tovm. — The  modem  town  of  Gibraltar  is  of  comparatively 
recent  date,  nearly  all  the  older  buildings  having  been  destroyed 
during  the  great  siege  (1779-1783).  The  town  lies,  with  most  of 
its  buildings  crowded  together,  at  the  north-western  comer  of 
the  Rock,  and  covers  only  about  one-ninth  part  of  the  whole 
area;  only  a  small  part  of  it  is  on  level  ground,  and  those  of  its 
narrow  streets  and  lanes  which  are  at  right  angles  to  the  line  wall, 
or  sea  front,  are  for  the  most  part,  except  at  their  western  ends, 
little  more  than  ramps  or  rough  stairs  formed  ci  rubble  stones, 
contracting  in  places  into  stone  steps. 

The  public  buil^igs  present  few,  if  any,  features  of  general 
interest.  The  "  Convent "  rebuilt  upon  the  remains  of  an  old 
Frwdscan  monastery  is  the  offidal  residence  of  the  governor. 
The  Anglican  cathedral  is  a  poor  imitation  of  Moorish  archi- 
tecture. The  garrison  library  has  excellent  reading  rooms  and 
a  large  number  of  volumes  of  nuscellaneous  interest.  The  civil 
hospital  is  a  well-planned  and  roomy  modem  building.  The  court- 
house and  exchange  buildings  are  suited  to  the  needs  of  the  town. 
The  antiquary  may  here  and  there  find  the  remains  of  a  Moorish 
bath  forming  part  of  a  stable,  or  fragments  of  a  sculptured  stone 
gateway  bearing  the  arms  of  Castile  or  of  Aragon  built  into  the 
wall  of  a  modern  barrack.  In  a  small  disused  graveyard,  near 
Southport  gate,  lie  buried  a  number  of  those  who  fell  at  Tra^Igar. 
To  the  south  the  town  are  the  Alameda  parade  and  gardens, 
a  lunatic  asylum,  the  dockyard,  graving  docks  and  the  naval 
and  military  hospitals. 

Population. — The  inhabitants  of  Gibraltar  are  of  mixed  race; 
after  the  capture  of  the  town  by  the  British  nearly  the  whole  of 
the  former  Spanish  population  emigrated  in  a  body  and  founded, 
6  m.  away,  the  little  town  of  San  Roque.  Most  of  the  native 
inhabitants  'are  of  Italian  or  Genoese  descent;  there  are  also  a 
number  of  Maltese,  and  between  two  and  three  thousand  Jews. 
The  Jews  never  intermarry  with  other  races  and  form  a  distinct 
society  of  their  own.  The  language  of  the  people  is  Spanish,  not 
very  correctly  s[>oken.  English  is  leamt  as  a  foreign  language 
and  18  rarely,  if  ever,  spoken  by  the  people  in  Uieir  own  homes. 
Gibraltar  being  primarfly  a  fortress  and  naval  base,  every 
effort,  in  view  of  war  contingencies,  is  made  by  the  authorities 
to  prevent  the  natural  increase  of  the  population.  Sanitary  and 
building  regulations,  modelled  upon  English  statutes  designed 
with  quite  different  objects,  are  administered  with  some  ingenuity 
and  not  a  little  severity.  In  this  way  the  house  room  available 
for  the  poorer  classes  is  steadily  reduced.  The  poor  are  thus 
being  gradually  pushed  across  the  frontier  into  the  noghbouring 
Spanish  town  of  La  Linea  de  la  Concepdon,  itself  a  mere  suburb 
of  Gibraltar,  whose  population,  however,  is  nearly  double  that 
of  the  parent  city.  A  large  army  of  workers  come  daily  from 
"  the  Lines  "  into  Gibraltar,  returning  at "  first  evening  gunfire  " 
shortly  after  sunset,  at  which  time  the  gates  are  closed  and 
locked  for  the  night.  Aliens  are  not  allowed  to  reside  in  Gibraltar 
without  a  special  permit,  which  must  be  renewed  at  short  in- 
tervals. By  an  order  in  council,  taking  effect  from  November 
1900,  the  like  disabilities  were  extended  to  British  subjects  not 
previously  resident. 

The  recorded  births,  marriages  and  deaths  over  a  period  of  23 
years  are  as  follows:—  .  •/ 


Yearly  Aven^. 

Buths. 

Marriages. 

Deaths. 

I 883-1 885  .  . 

621 

177 

5»3 

I 886-1890  .  . 

603 

167 

514 

I 891-1895  .  . 

626 

186 

460 

1896-1900  . 

641 

201 

498 

1901-1905  .  . 

639 

aoi 

^47* 
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The  nmnbera  of  the  pt^lation  from  causes  which  have  been  referred 
to  are  almost  stationary,  showing  a  slight  tendency  to  decrease. 
There  are  no  available  statistics  later  than  those  of  a  census  taken 
in  1901,  from  which  it  appeared  that  the  population  then  numbered 
37,460,  of  whom  the  e^rison  and  its  famuies  amounted  to  6^5, 
the  civil  population,  being  British  subjects,  to  17,818,  and  aliens 
resident  uocfer  permits  to  3047.  The  latter  are  chiefly  worldiq;  men 
and  domestic  servants. 

ConsiUution. — Gibraltar  is  a  crown  colony.  Of  local  govern- 
ment properly  so  called  there  is  none.  There  is  a  sanitary 
commission  which  is  vested  with  large  powers  of  spending  and 
with  Che  control  of  buildings  and  streets  and  other  matters 
managed  by  local  authorities  in  England.  Its  members  are 
appointed  by  the  governor.  An  appeal  from  their  decisions,  so 
far  as  they  affect  individuals,  lies  to  the  supreme  court.  Apart 
from  the  garrison  and  dvii  officials  there  are  comparatively 
few  members  of  the  Anglican  Church.  The  great  majority  of 
the  people  belong  to  the  Church  of  Rome.  The  Jews  have 
four  synagogues.  The  Protestant  dissenters  have  two  places 
of  worship,  Presbyterian  and  Wesleyan,  Education  is  not 
compulsory  for  the  civil  population,  but  most  of  the  children,  if 
not  all,  receive  a  fair  education  in  private  or  private  aided 
schools.  The  number  of  the  children  on  the  rolls  of  the  private 
and  private  aided  schools  was  in  1905:  boys,  1504;  girls»  1733; 
total  3237. 

Commerce. — Except  in  respect  of  alcoholic  liqaots  and  tobacco 
Gibraltar  has  been  a  free  port  since  the  yearI70S~^  distinction 
due,  it  is  said,  to  the  refusal  of  a  sultan  of  Morocco  to  allow  of  much- 
needed  exports  from  Morocco  to  Gibraltar  if  full  liberty  of  trade 
were  not  granted  to  his  subjects.  During  the  great  wars  of  the 
beginnii^:  of  the  19th  century  trade  was  most  active  in  Gibraltar, 
and  some  large  fortunes  were  made;  but  trade  on  a  large  scale  has 
almost  disappeared.  At  the  point  of  contact  of  two  continents, 
on  the  direct  line  of  ocean  trade  with  the  far  East,  in  regular  steam 
communication  with  all  the  great  ports  of  Europe  and  with  North 
and  South  America,  Gibraltar,  by  its  position,  is  fitted  to  be  a  trade 
centre  of  the  world,  but  the  unrest  and  suspicion  engendered  in 
Morocco  by  the  intrigues  and  designs  of  the  European  powers,  and 
excessive  inrotective  duties  and  maladministration  in  Spain,  have 
done  much  to  extinguish  the  trade  of  Gibraltar.  There  are,  however, 
no  trustworthy  statistics  <^  imports  and  exports.  Before  the  year 
1898  wine,  beer  and  spirits  were  the  only  goods  which  paid  duty.  In 
that  year  a  duty  of  id.  per  lb  was  for  the  first  time  put  upon 
tobacco  and  produced  £1444;  the  duty  was,  however,  in  force  only 
for  a  part  of  the  year;  in  1899  the  duty,  at  the  same  rate,  produced 
£7703.  In  1903  the  duty  on  tobacco  was  raised  to  3a.  per  lb 
ami  produced  £39^11.  In  1905  this  duty  produced  £24,575.  1'he 
chief  bunness  of  Gibraltar  is  the  coaling  of  passing  steamers;  this 
gives  work  to  several  thousand  men.  Goods  are  also  landed  for  re- 
export to  Morocco,  but  the  bulk  of  the  Morocco  trade,  much  of 
which  formerly  came  to  Gibraltar,  is  now  done  by  lines  of  steamers 
trading  to  and  from  Morocco  direct  to  British,  German  or  French 
ports.  Nearly  all  the  fresh  meat  consumed  in  Gibraltar  comes  from 
Morocco,  also  large  quantities  of  poultry  and  e^^s.  A  fair  amount  of 
retail  business  is  done  with  the  passengers  of  ocean  steamers  which 
call  on  their  way  to  and  from  the  Hast  and  from  North  and  South 
America. 

The  steam  tonnage  cleared  annually  since  1883  is  shown  in  the 
following  table: — 


Yearly  Average. 

British. 

Foreign. 

Total. 

1883-1885  .  . 
1886-1890  .  . 
1891-1895  .  . 
1896-1900  . 
1901-1905  .  . 

3.525.135 
4.507.101 
3,710,856 
3.281,165 
2,810,849 

817,926 
908,419 
975,390 
1,063,367 
1,309,649 

4,343,061 
5415,520 
4,686,246 
4,344.532 
4,120,498 

The  main  sources  of  revenue  are  (i.)  duties  upon  wine,  spirits,  malt 
liquors  and  tobacco;  (ii.)  port  and  harbour  dues;  (lii.)  tavern 
and  other  licences;  (iv.)  post  and  telegraph;  (v.)  ground  and 
other  rents;  (vi.)  stamps  and  miscellaneous.  The  returns  before 
1898  were  made  in  pesetas  (5a|i).  In  the  foUowii^  table 
these  have  been  converted  into  sterlii^  at  an  aver^;e  of  eiochange 
30-£i. 


Yearly  Average. 

i. 

ii. 

iii. 

iv. 

v. 

vi. 

Total. 

I 886-1 890 

9,692 

17,070 

5387 

6,805 

6485 

2,873 

48,312 

1891-1895 

9-250 

»3.I57 

4275 

7,833 

6208 

10,113 

50,836 

I 896-1900 

14,071 

8,435 

4136 

10,016 

5924 

14,460 

57.042 

1001-1905 
Year  1905 

35.900 

6,028 

3905 

12,091 

6945 

15,859 

80,728 

36.554 

5.872 

4050 

16,551 

7489 

17.007 

87.523 

The  money,  weights  and  measures  in  j^Kal  use  are  BritnAi.  Beffnie 
1898  Spanish  money  only  was  in  use.  The  great  depredation  of  the 
Spanish  currency  during  the  war  with  the  United  States  led  in  1898 
to  the  reintroduction  of  British  currency  as  the  legal  tender  monw 
of  Gibraltar.  Notwithstanding  this  change  the  Spanidi  dollar  stiU 
remains  in  current  use;  much  of  the  reudl  business  of  the  town 
being  done  with  persons  resident  in  Spain,  the  dt^lar  fully  holds 
its  own. 

Harbour  and  Fortifications. — Great  changes  were  made  in  the 
defences  of  Gibraltar  early  in  the  20th  century.  Guns  of  the 
newest  types  replaced  those  of  older  patterns.  The  heavier 
pieces  instead  of  being  at  or  near  the  sea-level,  are  now 
high  up,  many  of  them  on  the  crest  line  of  the  Rock;  their 
lateral  range  and  fire  area  has  thereby  been  greatly  increased 
and  their  efficiency  improved  in  onnbination  with  an  elaborate 
system  of  range  finding. 

With  the  completion  of  the  new  dockyard  works  the  value 
of  Gibraltar  as  a  naval  base  has  greatly  increased.  It  can  now 
undertake  all  the  ordinary  repairs  and  coaling  of  a  large  fleet. 
There  is  an  enclosed  harbour  in  which  a  fleet  can  safely  anchor 
secure  from  the  attacks  of  torpedo  boats.  A  mole,  at  first 
intended  for  commercial  purposes,  closes  the  north  end  of  the 
new  harbour.  The  Admiralty,  however,  soon  found  that  their 
Deeds  had  outgrown  the  first  design  and  the  so-called  Commercial 
Mole  has  been  taken  over  for  naval  purposes,  plans  for  a  new 
commercial  mole  being  prepared.  The  funds  for  these  extensive 
works  were  provided  by  the  Naval  Works  Loan  Acts  of  1895 
and  subsequent  years. 

The  land  space  available  for  the  purposes  of  dockyard  exten- 
sion being  ve^  limited,  a  space  of  about  64  acres  was  reclaimed 
from  the  sea  in  front  of  the  Alameda  and  the  road  to  Rosia; 
some  of  the  land  reclaimed  was  as  much  as  40  ft.  under  water. 
The  large  quantity  of  material  required  for  this  purpose  was 
obtained  by  tunnelling  the  Rock  from  W.  to  £.  and  from  quarries 
above  Catalan  Bay  village,  to  which  access  was  gained  through 
the  tunnel.  The  graving  docks  occupy  the  dug-out  site  of  the 
former  New  Mole  Parade.  There  are  three  of  these  docks, 
^50,550  and  450  ft.  in  length  respectively.  The  largest  dock 
is  divisible  by  a  central  caisson  so  that  four  ships  can  be  docked 
at  one  time.  The  docks  are  all  95  ft.  wide  at  the  entrance  with 
35^  ft.  of  water  over  the  sills  at  low-water  spring  tides.  The 
pumping  machinery  can  empty  the  largest  dock,  105,000  tons 
of  water,  in  five  hours.  There  are  two  workshops  for  the  chief 
constructor's  ami  chief  engineer's  departments,  each  407  ft.  long 
and  332  broad.  For  the  staff  captain's  department  and  stores 
there  are  buildings  with  350,000  ft.  of  floor  space.  At  the  north 
end  of  the  yard  are  the  administrative  offices,  slipways  for 
destroyers,  a  slip  for  small  craft,  an  ordnance  wharf  and  a  boat 
camber.  The  reclaimed  area  is  faced  with  a  wharf  wall  of  con- 
crete blocks  for  an  unbroken  length  of  1600  ft.  with  33  ft.  of 
water  alongside  at  low  tide;  on  this  wharf  are  powerful  shears 
and  cranes. 

The  enclosed  harbour  covers  440  acres,  250  of  which  have  a 
minimum  depth  of  30  ft.  at  low  water.  It  is  closed  on  the  S. 
and  S.W.  by  the  New  Mole  (1400  ft.)  and  the  New  Mole  extension 
(3700  ft.),  together  4100  ft.;  on  the  W.  by  the  Detached  Mole 

(3720  ft.)  and  on  the  N.  by  the  Commercial  Mole. 

The  New  Mole,  so  called  to  distinguish  it  from  the  Old  Mole 
and  its  later  extension  the  Devil's  Tongue  at  the  north  end  of 
the  town,  is  said  to  have  been  begun  by  the  Spaniards  in  1620. 
It  was  successfully  assaulted  by  landing  parties  from  the  British 
fleet  under  Sir  George  Rooke  at  the  capture  of  Gibraltar  by  the 
British  in  1704.  It  was  extended  at  different  times,  and  before 
the  beginning  of  the  new  works  was  1400  ft.  in  length.  The 
New  Mole,  with  its  latest  extension,  has  a  width  at  top  of  io3  ft. 
It  is  formed  of  rubble  stone  floated  into  position  in  barges.  It 
has  a  continuous  wharf  wall  on  the .  harbour  ude 
3500  ft.  long,  with  water  alongside  30  to  35  ft.  deep. 
On  the  outer  side  coal  is  stacked  in  sheds  extending 
nearly  the  whole  length  of  the  mole. 

The  Detached  Mole  is  a  vertical  wall  formed  of  concrete 
blocks,  each  block  weighing  28  tons.  These  blocks  were 
built  together  on  the  sloping  block  system  upon  a  rubble 
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foundation  of  stone  deposited  by  barges  and  levelled  by  divers 
for  the  reception  of  the  a)ncrete  blocks. 

The  Commercial  Mole  is  now  chiefly  used  by  the  navy  as  a 
convenient  wharf  for  destroyers.  It  encloses  the  harbour  to 
the  north  and  extends  westward  from  the  end  of  the  Devil's 
Tongue.  At  the  end  nearest  the  town  are  large  stores;  there  is 
also  a  small  wharf  on  its  outer  nde  which  is  used  by  the  tenders 
of  ocean  steamers  and  by  the  small  boats  which  ply  to  Algeciras. 

This  mole  is  built  of  rubble,  and  at  its  western  end  it  has  an 
arm  about  1600  ft.  long  running  S.  in  thedirection  of  the  Detached 
Mole.  Parallel  with  and  inside  the  western  arm  are  five  jetties. 
The  jetties  and  western  arm  have  extensive  coal  sheds  and  are 
faced  with  a  concrete  wharf  wall  of  a  total  length  of  7000  ft. 
with  20  to  30  ft.  of  water  alongside.  The  Devil's  Tongue  was 
an  extension  <rf  the  Old  Mole,  constructed  during  the  great  siege 
1779-1783  in  order  to  bring  a  flanking  fire  to  bear  upon  part  of 
'  the  Spanish  lines.  It  owes  its  name  to  the  success  with  which 
it  i^yed  its  destined  part.  (H.  M.  *) 

History. — Gibraltar  was  known  to  the  Greek  and  Roman 
geogn^hers  as  Calpe  or  Alybe,  the  two  names  being  probably 
corruptions  of  the  same  local  (perhaps  Pboenician)  word.  The 
eminence  on  the  African  coast  near  Ceuta  which  bears  the 
modern  English  name  of  Apes'  Hill  was  then  designated  Abyla; 
and  Calpe  and  Abyla,  at  least  according  to  an  ancient  and  widely 
current  interpretation,  formed  the  renowned  Pillars  of  Hercules 
(Herculis  coiumnae,  'HpaicXfcw  crijKai),  which  for  centuries 
were  the  limits  of  enterprise  to  the  seafaring  peoples  of  the 
Mediterranean  wwld.  Tht  military  history  of  the  Rock  begins 
with  its  capture  and  fortification  by  Tariq  in  711.  In  1309 
it  was  retaken  by  Alonzo  Perez  de  Guzman  for  Ferdinand  IV. 
of  Castile  and  I<eon,  who,  in  order  to  attract  inhabitants  to  the 
spot,  offered  an  asylum  to  thieves  and  murderess,  and  promised 
to  levy  no  taxes  on  the  import  or  export  of  goods.  The  attack 
of  Ismail  ben  Fcrez  in  1315  (2nd  siege)  was  frustrated;  but  in 
1333  Vasco  Perez  de  Meyra,  having  fJlowed  the  fortifications 
and  garrison  to  decay,  was  obliged  to  capitulate  to  Mahomet  IV. 
(3rd  siege)  after  a  defence  of  five  months.  Alonzo's  attempts 
to  recover  possession  (4th  siege)  were  futile,  though  pertinacious 
and  heroic;  but  after  his  successful  attack  on  Algeciras  in  1344 
he  was  encouraged  to  try  his  fortune  again  at  Gibraltar.  In 
1349  he  invested  the  Rock,  but  the  siege  (5th  siege)  was  brought 
to  an  untimely  close  by  his  death  in  March  1350.  The  next  or 
6th  siege  resulted  simply  in  the  transference  of  the  position  from 
the  bands  of  the  king  of  Morocco  to  those  of  Yussef  III.  of 
Granada(i4ii),andthe  7th,  undertaken  by  the  Spanish  count  of 
Niebla,  Enrique  de  Guzman,  proved  fatal  to  the  beaeger  and  his 
forces  (1435).  In  1462,  however,  success  attended  the  efforts 
of  Alonzo  de  Arcos  (8th  siege),  and  in  August  the  Rock  passed 
once  more  under  Christian  sway.  The  duke  of  Medina  Sidonia, 
a  powerful  grandee  who  had  assisted  in  its  capture,  was  anxious 
to  get  possession  of  the  fortress,  and  though  Henry  IV.  at  first 
managed  to  maintain  the  claims  of  the  crown,  the  duke  ultimately 
made  good  his  ambition  by  force  of  arms  (9th  siege),  and  in  1469 
the  king  was  constrained  to  declare  his  son  and  his  heirs  perpetual 
governors  of  Gibraltar.  In  1479  Ferdinand  and  Isabella  made 
the  second  duke  marquess  of  Gibraltar,  and  in  1492  the  third 
duke,  Don  Juan,  was  reluctantly  allowed  to  retain  the  fortress. 
At  length  in  1502  it  was  fOTmally  incorp<»«ted  with  the  domains 
of  the  crown.  Don  Juan  tried  in  1506  to  recover  possession, 
and  added  a  loth  to  the  list  of  sieges.  In  1540  the  garrison  had 
to  defend  itself  against  a  much  more  formidable  attack  (nth 
siege) — the  pirates  of  Algiers  having  determined  to  recover  the 
Rock  for  Mahomet  and  themselves.  The  conflict  was  severe, 
but  resulted  in  the  repulse  of  the  besiegers.  After  this  the 
Spaniards  made  great  efforts  to  strengthen  the  place,  and  they 
succeeded  so  well  that  throughout  Europe  Gibraltar  was  regarded 
as  impregnable,  the  engineer  Daniel  Speckle  (i  536-1 589)  being 
diiefly  responsible  for  the  design  of  the  fortifications. 

Gibraltar  was  taken  by  the  allied  British  and  Dutch  forces, 
after  a  three  days'  siege,  on  the  34th  of  July  1704  (see  Spanish 
Succession,  Wak  or  the).  The  capture  was  made,  as  the 
war  was  being  fought,  in  the  interests  ot  Charles,  an±iduke  ot 


Austria,  but  Sir  George  Rooke  iq.v.),  the  British  admiral,  on  his 
own  responsibility  caused  the  British  flag  to  be  hoisted,  and 
took  possession  in  name  of  Queen  Anne,  whose  government 
ratified  the  occupation.  A  great  number  of  the  inhabitants  of  the 
town  of  Gibraltar  abandoned  their  homes  rather  than  recognize 
the  authority  of  the  invaders.  The  Spaniards  quickly  assembled 
an  army  to  recapture  the  place,  and  a  new  si^  opened  in  October 
1704  by  troops  of  France  and  Spain  under  the  marquess  of 
ViUadarias.  The  activity  of  the  British  admiral,  Sir  John  Leake, 
and  of  the  military  governor,  Prince  George  of  Hesse-Darmstadt 
(who  had  commanded  the  land  forces  in  July),  rendered  the 
efforts  of  the  besiegers  useless.  A  notable  incident  of  this  siege 
was  the  gallant  attempt  made  by  500  chosen  volunteers  to  surprise 
the  garrison  (31st  of  October),  an  attempt  which,  at  first  success- 
ful, in  the  end  failed  disastrously.  Finally,  in  April  1705  the 
French  marshal  de  Tess6,  who  had  replaced  ViUadarias,  gave  up 
the  siege  and  retired.  During  the  next  twenty  years  there  were 
endless  negotiations  for  the  peaceful  surrender  of  the  fortress, 
varied  in  1720  by  an  abortive  attempt  at  a  coup  de  main,  which 
was  thwarted  by  the  resourcefulness  of  the  governor  of  Minorca 
(Colonel  Kane),  who  threw  reinforcements  and  supplies  into 
Gibraltar  at  the  critical  moment.  In  1726  the  Spaniards  again 
appealed  to  arms.  But  the  count  of  las  Torres,  who  had  the 
chief  command,  succeeded  no  better  than  his  predecessors.  The 
place  had  been  strengthened  since  1705,  and  the  defence  of 
the  garrison  under  Brigadier  Clayton,  the  lieutenant-governor. 
Brigadier  Kane  of  Minorca,  and  the  governor,  the  earl  of  Port- 
more,  who  arrived  with  reinforcements,  was  so  effective  that  the 
armistice  of  the  1 2th  of  June  practically  put  a  close  to  the  siege, 
though  two  years  elapsed  before  the  general  pacification  ensued. 

Neither  in  the  War  of  the  Austrian  Succession  nor  in  that  of  1 762 
did  Spain  endeavour  to  besiege  the  rock,  but  the  War  of  American 
Independence  gave  her  better  opportunities,  and  the  shigf  0/ 
great  siege  of  1779-1783  is  justly  regarded  as  one  of  OAnRar 
the  most  memorable  sieges  of  history.  The  governor,  JS??" 
General  Sir  George  Augustus  Elliot  (afterwards  Lord 
Heathfield),  was  informed  from  England  on  the  6th  of  July  1779 
that  hostilities  had  begun.  A  short  naval  engagement  in  the 
straits  took  place  on  the  nth,  and  General  Elliot  made  every 
preparation  for  resistance.  It  was  not,  however,  until  the  month 
of  August  that  the  Spaniards  became  threatening.  The  method 
of  the  besiegers  appeared  to  be  starvation,  but  the  interval 
between  strained  relations  and  war  had  been  well  employed  by 
the  ^ips,  and  supplies  were,  for  the  time  at  any  rate,  sufficient. 
While  the  Spanish  siege  batteries  were  being  constructed  the 
fortress  fired,  and  many  lueful  artillery  experiments  were  carried 
out  by  the  garrison  at  this  time  and  subsequently  throughout  the 
siege.  On  the  14th  of  November  there  took  place  a  spirited  naval 
action  in  which  the  privateer  "  Buck,"  Captain  Fagg,  forced  her 
way  into  harbour.  This  was  one  of  many  such  incidents,  which 
usually  arose  from  the  attempts  made  from  time  to  time  by  vessels 
to  introduce  supplies  from  Tangier  and  elsewhere.  December 
1779,  indeed,  was  a  month  of  privation  for  the  garrison,  though 
of  little  actual  fighting.  In  January  1 780,  on  the  rumour  of  an 
approaching  convoy,  the  price  of  foods  "  fell  more  than  two- 
thirds,"  and  Admiral  Sir  George  Rodney  won  a  great  victory 
over  De  Langara  and  enteral  the  harbour.  Prince  William 
Henry  (afterwards  King  William  IV.)  served  on  board  the  British 
fleet  as  a  midshipman  during  this  expedition.  Supplies  and 
reinforcements  were  thrown  into  the  fortress  by  Rodney,  and  the 
whole  affair  was  managed  with  the  greatest  address  both  by  the 
home  government  and  the  royal  navy.  "  The  garrison,  "  in  spite 
of  the  scurvy,  "  might  now  be  considered  in  a  perfect  state  of 
defence,"  says  Drinkwater. 

On  the  7th  of  June  took  place  an  attack  by  Spanish  fireships, 
which  were  successfully  dealt  with  by  the  naval  force  in  the  bay 
under  Captain  Lesley  of  H.M.  frigate  "  Enterprise."  Up  to 
October  the  state  of  things  within  the  fortress  was  much  what  it 
had  been  after  Rodney's  success.  "  The  enemy's  operations  on 
the  land  side  had  been  for  many  months  so  unimportant  as 
scarcely  to  merit  our  attention  "  (Drinkwater).  Scurvy  was, 
however,  prevalent  (see  Drinkwater,  p.  xii)/^^  the  supply 
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(lUCHllon  hftd  aguln  tiecomc  acute.  Though  Ihe  enemy's  batteries 
(lltl  not  open  tirt',  the  a'w^o  works  steadily  progressed,  in  spite 
of  the  drt  from  the  fortress,  and  there  were  frequent  small  engage- 
ments at  «ea  in  which  the  ICnglish  were  not  always  successful. 
Further,  the  expulsion,  with  great  harshness,  of  the  Knglish 
renidents  of  HArl>nry  territory  put  an  end  to  a  service  of  supply 
and  luformatiiin  which  had  been  of  the  greatest  value  to  KlUot 
(January  1781),  Three  more  months  passed  in  forced  inaction, 
which  the  gArrison,  stint etl  us  it  wns,  endured  calnUy.  Tben.on  the 
lith  of  April  1781,  ou  the  arrival  of  a  British  relieving  squadron 
umler  Admiral  Darby,  the  whol«  of  the  Spanish  batteries  opened 
Are.  Store*  were  landed  in  the  midst  of  a  heavy  bombardment, 
atul  much  damiige  was  done  both  lo  the  fortifications  and  military 
huildittgit  and  (o  the  town.  At  this  lime  there  was  a  good  deal 
of  indiii'ipline  in  the  gitrrisK^n,  with  which  Cieneral  EUiot  dealt 
neverely.  This  was  in  the  Utst  degm:  necessary,  for  the  bom- 
lMr\tment  continued  up  to  the  1st  of  June,  after  which  the  rate 
of  the  enemy's  fire  decreasctl  to  500  roumls  per  day.  By  the 
t4(h  of  Jul>-  it  had  almost  lYimnt  In  September  the  firing  again 
became  intense  and  the  casualties  incrcaWd.  the  working  parties 
sulTerinc  somewhat  henvib*.  In  October  there  was  Ins  ex- 
|>enditur«  ot  ammunition.  a»  both  sides  were  now  well  covered, 
and  in  Nox-ember  the  govemw  secretl)'  prepared  a  great  counter- 
stroke.  'I1ie  si^rtie  made  on  the  night  of  the  2bth<27th  of 
NoxTmber  was  brilliantly  successful,  and  the  Spanish  siege 
works  were  nu«tl.v  destroyeil.  At  the  close  of  the  year  the 
garri»im  w»!t  thus  again  in  an  excellent  position. 

K«rl>'  in  i j  a  new  form  of  gun-carriage  wheel,  allowing  of 
a  Urge  ai\gle  deiutssiou  being  gi\'«««  was  invented  by  an 
othcer  of  the  Koyal  Artillcr>-,  and  indeed  throughout  the  siege 
nxatvv  e\t<rimeots  ^suoh  as  u-ould  nowadays  be  oinicd  out  at  a 
sctKH>t  of  gunn«ffy't  were  made  with  guns,  mountings,  amrouni- 
iK^n,  methods  of  Are,  jtc..  U^th  in  Gibraltar  and  in  the  Spanish 
CAmp.  rhe  gun-oarriage  referred  to  cnabkd  oi*.  of  hiu  to 
be  «b(aiiM«i  at  1400  yds.  luice.  In  April  cmics  for  Imtins 
shot  weve  constructed  by  on)«  of  the  cn-emar;  these  woe 
destined  to  be  famous.  At  the  sane  lime  U  was  reported  that 
the  due  de  t.>tlK>n  was  ih>w  to  c^Mnmand  the  bcsiegeis  ^French 
an%)  ^xuxiards^  wiih  l>\\ivon  as  his  chief  eegineer.  The  grand 
attack  w«s  iK^w  imminent,  and  preparations  vere  made  to  repel 
it  \Jul>'  i:$<^>  I'tke  ctuef  feature  of  the  Jtuack  vas  to  be,  as 
i«|vn<d  on  the  K-ih  Jul>\  ten  ^ups  **  loninnl  6  or  ;  ft. 
tWk  .  ,  .  with  gtven  lituber  U^ted  with  iron,  cwk  and  raw 
tu\ks;  which  wttv  to  carry  gions  W  heavy  m«tal  and  he  Uwah- 
pev\^  the  tov  ^'-'h  a  dc$OKtt  ^w  the  sheus  to  siide  ofi;  thai 
th^  xesseis  ,  ,  .  we<e  to  be  mcwil  w::hui  half  gunshot  of 
the  wa";!s."  &c.  the  other  sa«k  aun>-  of  the  nov  ostu^ 
tvvk  gaUeries  were  nude  aU>ut  ths  ti»e^  The  <ounc  of  Artcis 
AUs'';Ser  Krench  (vinoe  arrived  in  the  Fkeech  liacs  in  August 
lo  *x;'.Nis*  ;hc  v-uliv,;:!*;;:-.?  <^oet  of  the  hesxgiiefs,-  *=w  swee* 
jv;-,;*  vNMWsyoKdettce  pa$$td  b«we<a  OCixi  aad  :be  gOMcnKW 
v-.vtv.ntxNi  ;a  l^n=kwa;«,  fv  iC"'-   Tlw  ^arrtsoa  ras^  a  pee-  ; 

;>.'*y!s.\>sss.v>c  ;i!ee3iv;',:Kv-:i;  ss>;cirl>  <ii:<c;bses*rt:ii*.'C.bc:  «as 
i3i*:r.i»e3:;ju  :s  cacsis*  v>— v^k  w  hjtisetx  :he  rsj^  aiuck. 
A      a  p«^i^.=ji:>  S.'eiSi^irjj;;;;  :iw  ii=x^  iM.ur.r^  shire 

.<«.v<acd  inf..  W  K:',-..si  *.vc  iiSx  seesa  ;c  bavv  :j;:*-c  aSicc-Xiiy 
X*  iv«c<rfc;e  ;V  »vvctf=:  arwsir  oc  :ie  sscc*  a=c  :be 

wvv^  c<  ;V  a^c  aS.\:;  acva       si^  iai 

s«N.  >.-\i  ,v*s  ;X->;r  arc  *<te  si%.v«--r^  cw'/>  j-r«*  *cc*^ 
au--,*  S.'^*<v~^  s  a"^  ;  r*.  :>e  £r.;jii  at; —k-rnTt'^r 

^^        ,V  K'.-^n:  :rs.v^.    A-  iJiy  ;Sf  a:-..trv  ^-^-tt 

?ev^x  '.Vv^-*  v  v-vf  .-s  r^sS^-,  sciM,::^-'  fnir-zjf 
;tc  -;."t.vc  a>i       ivfc..;-- s^,?**  fi^ra;  i:iKr«» 

>iv,NN.      ra^^v \  arc  »v--.  A'^:  -w  >■«  cc<  rst 
«V'*      Ai         ^k^wf  :xs."e  jm:  ",St  a:iaci.  iai  A*cw 

N-  a:x  ;  s<  a::t-,*  .a;cff     .'^e  i*f«.  <vww 

ikix-.-^  S.v-i  ,v       ■.  «      •a,..'c  *  i\:)pe.  Vrwarjs 

:vi*2c*  »e«  tw-'v-xv.  ^^  .K'  4ji— -eww  ix-v#i  jess  tVai  a 
V4.ic:^  I  V^'  ^--jv— *  X'c; ?ar.::3esc 


was,  however,  resumed  and  partial  engagements  continued  up  to 
the  third  naval  relief  of  the  fortress  by  Lord  Howe,  who  won  a 
great  victory  at  sea  over  the  Spaniards.  The  long  siege  came  to 
an  end  on  the  6th  of  February  1783,  when  the  due  de  Ciillon 
informed  Elliot  that  the  preliminaries  of  peace  had  been  signed. 
On  the  31st  of  March  the  duke  visited  the  fortress,  and  many 
courtesies  passed  between  the  late  enemies.  Captain  (after- 
wards Colonel)  John  Drinkwater  (1762-1844),  the  historian  of 
the  siege,  first  published  his  work  in  1785.  A  new  edition  of 
A  History  of  the  Siege  of  Gibraltar  was  published  in  1905.  The 
history  of  the  four  eventful  years'  is  fully  detailed  also  in 
the  Mem<^r,  attached  to  Greg's  Siege  of  Gibraltar  (17S4),  aS  its 
gallant  defender  Sir  George  Augustus  Elliot,  afterwards  Lwd 
Heathficld,  whose  military  skill  and  moral  courage  place  him 
among  the  best  soldiers  and  noblest  men  of  his  time. 

Since  1 7S3  the  history  of  Gibraltar  has  been  comparatively 
uneventful.  In  the  beginning  of  1801  there  were  rumours  of  a 
Spanish  and  French  attack,  but  the  Spanish  sh^is  were  defeated 
off  Algedras  in  June  by  Admiral  Saumareg.  Improvements 
in  the  fortifications,  maintenance  of  military  discipline  and 
legfelation  in  repurd  to  trade  and  smuggling,  are  the  ludncipal 
matters    reoott  interest. 

BiKUOcnaraT.— TotheworicBirinchhavebcen  alfcadr  mentioiied 
may  be  added:  1.  Ude  AyaU, /Tutoria  (fe  Gibraltar  (Madrid.  1792); 

ias.  Belt,  translation  of  Ayala's  history  (London,  1&45};  F.  Cuter, 
'ibniiar  to  itatata  (London,  1777-1780);  G.  Cockbum.  Gtirattar, 
Cadis,  &e.  (London,  1815) ;  O.  Debeaux  and  G.  Dautex,  Syu^fPsis  ie 
h  Man  de  Gibratlar  (1889);  E.  D.  Fentoo,  Sorliej  from  GOraitar, 
(1872):  H.  M.  Field,  Giinllar  (Xew  Vorfc*  1888);  J.Galt.GiMar, 
SdrrfiMM,  €tt.  (London,  1813):  J.  HcrioC.  giitorimf  Skekk  ef  GA-- 
r^tar  (Loodoo.  1792) :  R.  Hort.  TU  Eoek  of  Giiftraltar  (LondiH, 
1839^  U  W.  L.  Irt>\%  OmitkUoTf  «f  the  Sirmils  (Loodoo.  187O; 
Thos.  Jaraes,  History  of  the  HerrmSem  Sirsits  (London,  1771):  J.  H. 
Mann,  CtWter  mai  tb  Sieges  (London.  1S70);  Momoo.  Historim 
de  GOeotter  (Cadix,  i860);  A.  M.  Monti  HiOmrim  de  Cihtmffor 
lSe\-iUe,  l85l);J.  S'a\^irrete, Las Liowx ^ Esirncfe (Madrid.  18S2): 
M.  S.  Pa$le%-,  WiU  FUmxrs  of  Gibraltar  (PonaaBOuth.  1887):  John 
Purd\-.  Gii^oUor  mmd  iitditmrnmeam  SoQime  Diredioms  tLaadon, 
i84o(:  H.  J.  M.  Rev,  Eami  smr  is  iepeiimthm  otUkmIe  de  GOrahmr 

i Paris.  IS33>:  Captain  Saycr.  History  ef  GtMMr  (Lowioa.  186a): 
>.  Suthcrtand.  GOraliar  te  CommmHmofle  (LomIiw.  1^^:  Walkcx, 
A  Yearns  Imsod  Biuaimi  m  CdnAsr  iLoodo^  18S6;.     tC  F.  A.) 

enSQH»  CHABUS  DASA  (1S67-  >.  American  artist  and 
Qhxstrator.  was  bora  at  Roxbury,  Massachusetts,  on  the  14J1  al 
Scptonber  i$t>7.  Alter  a  year's  study  at  the  schook  of  the  An 
Students*  League,  he  began  vidi  aone  modest  E:tle  dnvia^ 
for  the  humorous  weekly  Liy.  These  he  followed  up  with  more 
serious  week,  and  soon  Butde  a  place  for  himself  as  the  defincator 
of  the  American  girl,  at  tokmb  occnpntfotis.  paitirslxiiT  those 
otit  of  doors.  These  obtained  an  cporawis  vepac  hang  ahtr- 
wai^  published  in  book  form,  rcnmng  throc^  manr  wSti—a, 
The  "  Oibmo  GiH  "  stood  for  a  type  «f  beahhy.  ligi— > 
TDung  woBMUihocd  Sooe  book  i—^iia* 
t>xs  Kilvved.  nocab»y  ;or  Far  Frisnmer  jf  ZemiA.  He  was 
iautaxed  by  maay  cc  the  ^miagu  <L:x=^zaMm.  cc^wl  bf 
a=;j:e:irs;.  arid  is  pt^cclirity  w  sfaovc  i=  his  CE^agnacct  Vf 
v'yu'..T>  iVitHy  :c>  rznrssh  weekly  for  a  year  a  do«V>  page 
7ev~v£vj:S  for  the  c~y-twD  drawings  tbe  scs  «C  S^caoa  saSi 
-.0  ha\Y  boec  the  Urrcst  aoocjr::  errr  pssi  to  an  ^Trscrarinr 
:oc         a  cugi=3S59oc.    Thoe  cvvmc  va^^  "SboI 

•.iqnes  aad  -wBEe  sacxcasfsl.  bexsf  cra^n  v-It^  aad 

idt  with  mseecT  iacIirT  aad  gna:  ±r«ctacsn  sni  ececKrar  «f 
"_3e.  So  ^-pclir  was  coe  »ie&.  ~  Tbe  A  fv«::=rcs  «  Mr  Ftn^'* 
a  sQccesscsI  pwiy  was  scoeSed  h.  la  i  xc.  altimgh 
Ssswyec  w-.ii  -Tf-^rota-r-c  C'rsca  wtzrcrew  frciE  Il-iStraiiTe 
wvrtL  ^^-r^ :^  ^ijv.'ce  Siiseif  :c  j!»:r:Ta:--::rr  '.''i.  31 
■■■*.ci  cirectx~£r  ie  hui  ilrctiT  a:^a5e  scce  iii»rc«sril  opace- 
3K:ts;  i^c:  21  a  5f»  yetirs  ie  xjciin  PTCrrw^i  li-jscmxTi. 

fiUBHL  DHdB  :7cc-:~a5  Eo^^rsi  .z'-.'^ix  ,^ur^ 
was  K-ct  a;  Bazrrcca  n  W<sc=»:rlT  ic  :rr  r-sx.  It  rTod  » 
iT'irs-i  X  stsctar  x;  -^Cjees's  C-'ilexe.  'JSirri  r^cj 
I*  rcciaaed  a  xalaab*  ednca  ci  lie  Saom  Cv-mirM  wtti 
a  Lam  rra^siatarc.  irc  ces  aac  Dcces.  wro  3.-iIc^(£  it 

W  aa  axsccaiAf  oirsra  ct  ^  "e  s«s-jairtfiw  jmaras  df 
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of  Camden's  Britannia,  "  with  additions  and  improvements,"  in 
the  preparation  of  which  he  had  been  largely  assisted  by  William 
Lloyd,  John  Smith  and  other  English  antiquaries.  Shortly 
after  Thomas  Tenison's  elevation  to  the  see  of  Canterbury  in 
i6g4  Gibson  was  appointed  chaplain  and  Ubrarian  to  the  arch- 
bishop, and  in  1703  and  17 10  respectively  he  became  rector  of 
Lambeth  and  archdeacon  of  Surrey.  In  the  discussions  which 
axos&  during  the  reigns  of  William  and  Anne  relative  to  the  rights 
and  privileges  of  the  Convocation,  Gibson  took  a  very  active 
part,  and  in  a  series  of  pamphlets  warmly  argued  for  the  right 
of  the  archbishc^  to  cratinue  or  prorogue  even  the  lower  house 
of  that  assembly.  The  controversy  suggested  to  him  the  idea 
of  those  researches  which  resulted  in  the  famous  Codex  juris 
ecclesiastici  Anglicani,  published  in  two  volumes  folio  in  1713, — a 
work  which  discusses  more  learnedly  and  comprehensively  than 
any  other  the  legal  rights  and  duties  of  the  English  clergy,  and 
the  constitution,  canons  and  articles  of  the  English  Church.  In 
17  z6  Gibson  was  presented  to  the  see  of  Lincoln,  whence  he  was  in 
1730  translated  to  that  of  London,  where  for  twenty-five  years  he 
exercised  an  immense  influence,  being  regularly  consulted  by  Sir 
Robert  Walpole  on  all  ecclesiastical  affairs.  While  a  conserva- 
tiw  in  chwxh  politics,  and  declaredly  opposed  to  methodism, 
be  was  no  persecutor,  and  indeed  broke  with  Walpole  on  the 
Quakers'  Relief  Bill  of  1736.  He  exercised  a  vigilant  over- 
sight over  the  morals  of  his  diocese;  and  his  fearless  denunciation 
of  the  licentious  masquerades  which  were  popular  at  court 
finally  lost  him  the  royal  favour.  Among  the  literary  efforts 
of  his  later  years  the  principal  were  a  series  of  Pastoral  Letters 
in  defence  of  the  "  gospel  revelation,"  against  "  lukewarmness  " 
and  "  enthusiasm,"  and  on  various  topics  of  the  day;  also  the 
Preservative  against  Popery,  in  3  vols,  folio  (173S),  a  compilation 
of  numerous  controversial  writings  of  eminent  Anglican  divines, 
dating  chiefly  from  the  period  of  James  II.  Gibson  died  on  the 
6th  of  S^tember  1748. 

A  second  edition  <A  the  Codex  juris,  "  revised  and  improved,  with 
larB^  additions  by  the  author,"  was  published  at  Oxford  in  1761. 
Besides  the  works  already  mentioned,  Gibson  published  a  number 
of  Sermons,  and  other  works  of  a  religious  and  devotional  kind. 
The  Vita  Tkomae  Bodleii  with  the  Historia  BiHiothecae  Bodteianae 
in  the  Catalap  Ubrorum  manuscriptorum  (Oxford,  1697),  and  the 
Reliquiae  Speanannianae  (Oxford,  1698),  are  also  from  his  pen. 

GIBSON.  JOHN  (1790-1866),  English  sculptor,  was  bom  near 
Conway  in  1790,  his  father  being  a  market  gardener.  To  his 
mother,  whom  he  described  as  ruling  his  father  and  all  the  family, 
he  owed,  like  many  other  great  men,  the  energy  and  determina- 
tion which  carried  him  over  every  obstacle.  When  he  was  nine 
years  old  the  family  were  on  the  point  of  emigrating  to  America, 
but  Mrs  Gibson's  determination  stopped  this  project  on  their 
arrival  at  Livenxtol,  and  there  John  was  sent  to  school.  The 
windows  of  the  print  shops  of  Liverpool  riveted  his  attention, 
and,  having  no  means  to  purchase  the  commonest  print,  he 
acquired  the  habit  of  committing  to  memory  the  outline  of  one 
figure  after  another,  drawing  it  on  his  return  home.  Thus  early 
he  formed  the  system  of  observing,  remembering  and  noting, 
sometimes  even  a  month  later,  scenes  and  momentary  actions 
from  nature.  In  this  way  he,  by  degrees,  transferred  from  the 
shop  window  to  his  paper  at  home  the  chief  figures  from  David's 
picture  of  Napoleon  crossing  the  Alps,  which,  by  particular 
request,  he  copied  in  bright  colours  as  a  frontispiece  to  a  little 
schoolfellow's  new  prayer-book,  for  sixpence.  At  fourteen  years 
of  age  Gibson  was  apprenticed  to  a  firm  of  cabinetmakers,' — 
portrait  and  miniature  paintera  in  Liverpool  requiring  a  premium 
which  his  father  could  not  give.  This  employment  so  disgusted 
him  that  after  a  year  (being  interesting  and  engaging  then 
apparently  as  in  after-life)  he  persuaded  his  masters  to  change 
his  indentures,  and  bind  him  to  the  wood-carving  with  which 
their  furniture  was  ornamented.  This  satisfied  him  for  another 
year,  when  an  introduction  to  the  foreman  of  some  marble 
works,  and  the  sight  of  a  small  head  of  Bacchus,  unsettled  him 
again.  He  had  here  caught  a  glimpse  of  his  true  vocation,  and 
in  his  leisure  hours  began  to  model  with  such  success  that  his 
efforts  found  their  way  to  the  notice  of  Mr  Francis,  the  proprietor 
of  the  marble  works.   The  wood-carving  now,  in  turn,  became 


his  aver^on;  and  having  in  vain  entreated  his  masters  to  set 

him  free,  he  instituted  a  strike.  He  was  every  day  duly  at  his 
post,  but  did  no  work.  Threats,  and  even  a  blow,  moved  him 
not.  At  length  the  offer  of  ^£70  from  Francis  for  the  rebellious 
apprentice  was  accepted,  and  Gibson  found  himself  at  last 
bound  to  a  master  for  the  art  of  sculpture.  Francis  paid  the 
lad  6s.  a  week,  and  received  good  prices  for  his  works, — sundry 
early  works  by  the  youthful  sculptor,  which  exist  in  Liverpool 
and  the  neighbourhood,  going  by  the  name  of  Francis  to  this 
day.  It  was  while  thus  apprenticed  that  Gibson  attracted 
the  notice  of  William  Roscoe,  the  historian.  For  him  Gibson 
e^recuted  a  basso  riUevo  in  terra-cotta,  now  in  the  Liverpool 
museum.  Roscoe  opened  to  the  sculptor  the  treasures  of  his 
library  at  Allerton,  by  which  he  became  acquainted  with  the 
designs  of  the  great  Italian  masters. 

A  cartoon  of  the  Fall  of  the  Angels  marked  this  period, — now 
also  in  the  Liverpool  museum.  We  must  pass  over  his  studies 
in  anatomy,  pursued  gratuitously  by  the  kindness  of  a  medical 
man,  and  his  introductions  to  families  of  refinement  and  culture 
in  Liverpool.  Roscoe  was  an  excellent  guide  to  the  young 
aspirant,  pointing  to  the  Greeks  as  the  only  examples  for  a 
sculptor.  Gibson  here  found  his  true  vocatlcm.  A  basso  rilievo 
of  Psyche  carried  by  the  Zephyrs  was  the  result.  He  sent  it  to 
the  Royal  Academy,  where  Flaxman,  recognizij^  its  merits,  ^ve 
it  an  excellent  place.  Again  he  became  unsettled.  Hie  ardent 
young  breast  panted  for  "  the  great  university  of  Art  " — Rome; 
and  the  first  step  to  the  desired  goal  was  to  London.  Here  he 
stood  between  the  opposite  advice  and  influence  of  Flaxman 
and  Chantrey — the  one  urging  him  to  Rome  as  the  highest  school 
of  sculpture  in  the  world,  the  other  maintaining  that  London 
could  do  as  much  for  him.  It  is  not  difficult  to  guess  which  was 
Gibson's  choice.  He  arrived  in  Rome  in  October  1817,  at  a 
comparatively  late  age  for  a  first  visit.  There  he  immediately 
experienced  the  charm  and  goodness  of  the  true  Italian  character 
in  the  person  of  Canova,  to  whom  he  had  introductions, — the 
Venetian  putting  not  only  his  experience  in  art  but  his  purse 
at  the  English  student's  service.  Up  to  this  rime,  though  his 
designs  show  a  fire  and  power  of  imaginati<m  in  which  no  teaching 
is  missed,  Gibson  had  had  no  instruction,  and  had  studied  at  no 
Academy.  In  Rome  he  first  became  acquainted  with  rules  and 
technicalities,  in  which  the  merest  tyro  was  before  him.  Canova 
introduced  him  into  the  Academy  supported  by  Austria,  and, 
as  is  natural  with  a  mind  like  Gibson's,  the  first  sense  of  his 
deficiencies  in  common  matters  of  practice  was  depressing  to  him. 
He  saw  Italian  youths  already  excelling,  as  they  all  do,  in  the  draw- 
ing of  the  figure.  But  the  tables  were  soon  turned.  His  first 
work  in  marble — a  "  Sleeping  Shepherd  "  modelled  from  a 
beautiful  Italian  boy^has  qualities  of  the  highest  order.  Gibson 
was  soon  launched,  and  distinguished  patrons,  first  sent  by 
Canova,  made  their  way  to  his  studio  in  the  Via  Fontanella.  His 
aim,  from  the  first  day  that  he  felt  the  power  of  the  antique,  was 
purity  of  character  and  beauty  of  form.  He  very  seldom  declined 
into  the  prettiness  of  Canova,  and  if  he  did  not  often  approach  the 
masculine  strength  which  redeems  the  faidts  of  Thorwaldsen, 
he  more  than  once  surpassed  him  even  in  that  quality.  We  allude 
specially  to  his  "  Hunter  and  Dog,"  and  to  the  grand  promise 
of  his  "  Theseus  and  Robber,"  which  take  rank  as  the  highest 
productions  of  modern  sculpture.  He  was  essentially  classic 
in  feeling  and  aim,  but  here  the  habit  of  observaUon  we  have 
mentioned  enabled  him  to  snatch  a  grace  beyond  the  reach  of  a 
mere  imitator.  His  subjects  were  leaned  from  the  free  actions 
of  the  splendid  Italian  people  noticed  in  his  walks,  andafterwards 
baptized  with  such  mythological  names  as  best  fitted  them. 
Thus  a  girl  kissing  a  child,  with  a  sudden  wring  of  the  figure, 
over  her  shoulder,  became  a  "  Nymph  and  Cupid  ";  a  woman 
helping  her  child  with  his  foot  on  her  hand  on  to  her  lap,  a 
"  Bacchante  and  Faun  ";  his  "  Amazon  thrown  from  her  Horse," 
one  of  his  most  original  productions,  was  taken  from  an  accident 
he  witnessed  to  a  female  rider  in  a  circus;  and  the  "  Hunter 
holding  in  his  Dog  "  was  also  the  result  of  a  street  scene.  Tlie 
prominence  he  gave  among  his  favourite  subjects  to  the  little 
god  "  of  soft  tribulations"  was  no  less  owing  to  his  fadlides 
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ior  obwrving  thr  all  but  naked  Italian  children,  in  the  hot 
summers  he  spent  in  Rome. 

In  rotmumental  and  portrait  statues  for  puUic  places, 
necessarily  represented  in  postures  of  dignity  and  repose,  Gibson 
was  very  h^^.  His  largest  effort  oi  this  class — the  group  of 
Qneen  Victoria  wappprUd  by  Justice  and  Gemency,  in  the  Houses 
^  Puliament — was  his  finest  work  in  the  round.  Of  noble 
character  also  in  execution  and  expression  <rf  thou^t  is  the 
«tatue  of  Huskisson  with  the  bared  arm;  and  no  less,  in  ^ect  of 
aristocratic  ease  and  refinement,  the  seated  figure  of  Dudley 
North.  But  great  as  he  was  in  the  round,  Gibson's  chief 
excellence  lay  in  basso  rilievo,  and  in  this  less-disputed  sphere 
he  obtained  his  greatest  triumphs.  His  thorough  knowledge 
of  the  horse,  and  his  constant  study  of  the  Elgin  marbles — casts 
of  which  are  in  Rome — resulted  in  the  two  matchless  bassi  rilievi, 
the  size  of  life,  which  belong  to  Lord  Fitzwilliam — ^tfae  "  Hours 
leading  the  Horses  of  the  Sun,"  and  "  Fha£thon  driving  the 
Chariot  of  the  Sun."  Most  of  his  monumoital  works  are  also 
in  basso  rilievo.  Some  of  these  are  <rf  a  truly  refined  and  pathetic 
character,  such  as  the  monument  to  the  countess  of  Ldcater, 
that  to  liis  friend  Mis  Huskisson  in  Chichester  cathedral,  and  that 
of  the  Bonomi  children.  Passion,  either  indulged  or  repressed, 
was  the  natural  impulse  of  his  art:  repressed  as  in  the  "  Hours 
leading  the  Horses  of  the  Sun,"  and  as  in  the  "  Hunter  and  Dog  " ; 
indulged  as  in  the  meeting  of  Hero  and  Leander,  a  drawing 
executed  before  he  left  England.  Gibson  was  the  first  to  intro- 
duce colour  on  his  statues, — first,  as  a  mere  border  to  the  drapery 
of  a  portrait  statue  of  the  queen,  and  by  degrees  extended  to 
the  entirt-  flesh,  as  in  his  so-called  "  tinted  "  Venus,  and  in  the 
"  Cupid  tunnenting  the  Soul,"  in  the  H(^ord  collection. 

Gibson's  individuality  was  too  strongly  marked  to  be  affected 
by  any  outward  drcumstances.  In  all  worldly  affairsandbusinesB 
of  daily  life  he  was  simple  and  guileless  in  the  extreme;  but 
he  was  resolute  in  matters  of  principle,  determined  to  walk 
straight  at  any  cost  of  personal  advantage.  Unlike  most  artists, 
he  was  neither  nervous  nor  irritable  in  temperament.  It  was  said 
of  him  that  he  made  the  heathen  mythology  his  religion;  and 
indeed  in  serenity  of  nature,  feeUng  for  the  beautiful,  and  a  certain 
philosophy  of  mind,  he  may  be  accepted  as  a  type  of  what  a 
pure-minded  Greek  pagan,  in  the  zenith  of  Greek  art,  may  have 
beoi.  Gibson  was  elected  R.A.  in  1836,  and  bequeathed  all  his 
pnpesty  and  the  contents  of  his  studio  to  the  Royal  Academy, 
where  his  marbles  and  casta  are  open  to  the  puUic.  He  died  at 
Rome  on  the  27th  of  January  x866. 

The  letters  between  Gibson  and  Mrs  Heniy  Sandbach,  grand- 
daughter of  Mr  Roscoe,  and  a  sketch  of  his  life  that  lady  induced 
him  to  write,  furnish  the  chief  materials  for  his  biography.  See  his 
Life,  edited  by  Lady  Eastlake.  (£.  E.) 

GIB80H,  THOMAS  HILNBR  (1806-1884),  English  poHtidan, 
who  came  of  a  good  Suffolk  famfly,  was  bom  in  Trinidad,  where 
his  father,  an  officer  in  the  army,  was  serving.  He  went  to 
Trinity  College,  Cambridge,  and  in  1837  was  elected  to  parlia- 
ment as  Conservative  member  for  Ipswich,  but  resigned  two 
years  later,  having  adopted  Liberal  views,  and  became  an 


ardmt  supporter  of  the  free-trade  movement.  As  one  of  Cobden's 
chief  allies,  he  was  elected  for  Manchester  in  1841,  and  from 
1846  to  1848  he  was  vice-president  of  the  board  of  trade  in 
Lord  John  Russell's  ministry.  Though  defeated  in  Manchester 
in  1857,  he  found  another  seat  for  Ashton-under-Lyne;  and 
he  sat  in  tlie  cabinets  from  1859  to  1866  as  preadoit  «rf  the  board 
of  trade.  He  was  the  leading  spirit  in  Uie  movonent  for  the 
repeal  of  "  taxes  on  knowledge,"  and  hb  successful  efforts  <» 
behalf  of  journalism  and  advertising  were  recognized  by  a  public 
testimonial  in  1862.  He  retired  from  political  life  in  1868,  but 
he  and  his  wife,  whose  salon  was  a  great  Liberal  caitie,  were 
for  many  years  very  influential  in  society.  Milnor  Gibson  was  a 
sportsman  and  a  typical  man  of  the  mrld,  who  eajoycd  life  and 
behaved  hberally  to  those  connected  with  hinu 

GIBSON.  WILUAM  HAMILTON  (1850-1896),  American 
illustrator,  author  and  naturalist,  was  bom  in  Sandy  Hook, 
Connecticut,  on  the  stfa  of  October  1850.  The  failure  and  (in 
x868)  death  of  his  father,  a  New  Yoik.  broker,  put  an  end  to  his 
studies  in  the  Brooklyn  Polytechnic  Inrtitute  and  made  it 
necessary  for  him  to  earn  his  own  living.  From  the  life  insurance 
buuness,  in  Brookl3m,  he  soon  turned  to  the  study  of  natural 
history  and  illustration, — ^he  had  sketched  flowers  and  insects 
when  he  was  only  eight  years  old,  had  long  been  interested  in 
botany  and  entomology,  and  had  acquired  great  skill  in  peaking 
wax  flowers, — and  his  first  drawings,  of  a  technical  character, 
were  published  in  1870.  He  rapidly  became  an  expert  illustratbr 
and  a  remarkably  able  wood-engraver,  while  he  also  drew  on 
stone  with  great  success.  He  drew  for  The  American 
cuUurist,  Hearth  and  Home,  and  Appleton's  American  Cyclo- 
paedia; for  The  Youth's  Companion  and  Si  Nicholas;  and  then 
for  various  Harper  pu|>lications.  especially  Harper's  Monthly 
Miagatine,  where  his  illustrations  first  gained  pt^Hilarity.  He 
died  of  apoplexy,  brought  on  by  overwork,  <m  the  i6th  <rf 
July  1896  at  Washington,  Connecticut,  where  he  had  had  a 
summer  studio,  and  where  in  a  great  boulder  is  inset  a  reUef 
portrait  of  him  by  H.  K.  Bush-Brown.  He  was  an  expert 
photographer,  and  his  drawings  had  a  nearly  photographic 
and  almost  microscopic  accuracy  of  detail  which  slightly  lessened 
their  artistic  value,  as  a  poetic  and  sometimes  humorous  quality 
somewhat  detracted  from  their  scientific  worth.  Gibson  was 
perfectly  at  home  in  black-and-white,  but  rarely  (and  feebly) 
used  colours.  He  was  a  popular  writer  and  lecturer  on  natural 
history;  in  his  best-known  lecture,  on  "  Cross-Fertilization,"  he 
used  ingenious  charts  and  r^wlfbi 

Gibson  illustrated  S.  A.  Drake's  In  Uie  Heart  of  the  White  Moun- 
tains, C.  D.  Warner's  New  South,  and  E.  P.  Roe's  Nature's  Serial 
Story;  and  his  own  books,  The  Complete  American  TraPper  (1876; 
revised,  1880,  as  Camp  Life  in  the  Woods);  Pastoral  Days:  or, 
Memories  of  a  New  England  Year  (1880);  Highways  and  Byways 
(1882);  Happy  Hunting  Grounds  (i886);  Strolls  by  Starlight  and 
Sumktne  (1891};  ShtwP  Eyes:  a  Rambler's  Calendar  (1891);  Our 
Ediide  Mushrooms  and  Toadstools  (1895);  Eye  Spy:  Afield  wiOt 
Nature  among  Flowers  and  Animate  Thtngs  (1897);  and  My  Studio 
Neighbours  (1898). 

See  John  C.  Adams,  William  Hamilton  Gibson.  Artist.  Naturalist, 
Author  (New  York,  1901). 
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